ary?,ifl<z <2and 1<y <3
fxy(z,y) = .
0 otherwise

a="
FX7y =7
Calculate Fx, Fy (marginal distributions)

Calculate fx, fy (marginal densities)
Calculate E(X) and E(Y)!

SANE S A

Solution: 1.) We know [0 [0 fxy(z,y)dzdy = 1. Solve the following double
integral equation!

3 2 1
/ / ary’dedy =13a=1=a = —.
11 13

2.) To avoid confusion between the variables of fxy and the bounds of the
integral, we will calculate Fxy(t1,%2) instead of using Fxy(z,y). There are 4
different cases. If 2 > t; and 5 > 3, then Fx y(t1,13) = 1. Now we take 1 < #; < 2
and ty > 3.

2

t syt [0 / Sy
_ = _ _— = —_— —1 =
// 3oy dody = /1 Bl2) WL

1

26 3 =1 26 3 3
Ift; > 2and 1 <ty <3, then

=2
bl byl _
J /1 o dedy = [ 3515 W=

=1

t2 g2 t2 3y 3 |y 5
— [ L u-1Ddy= | Lay=-_|L -
/126( V=] 26 W=13%|3 2
Assume that 1 <t; <2 and 1 <ty < 3 s0

to t1 1 to y2 t2 9
/ / —:vy dxdy—/ 3l7 = 26t_1 dy =
1

U ES U B y _@-nE-1)
26 26 3 78 '

t2—1[y3r T -1 26 -1

y=1



The final case when ¢; < 1 or ¢ty < 0, hence Fxy(t1,t2) = 0. (Since the joint
density function 0.)

Summarize the results:

1,ift122andt223

B2 if1<t;<2andty >3

Fxy(tit) =2 ift; >2and 1<t, <3

HDBD 1<t <2and 1<ty < 3

0 , otherwise

3.) Let us compute Fy (t1) = limy, oo Fx vy (t1,t2) and Fy (t2) = limy, o0 Fx vy (t1,t2).
We can easily see that
1,if2> ¢

Fx(h) =52 if1<t, <2

0 , otherwise

1,if2> 4

Fx(t,) =421 if 1<t <3

0 , otherwise

4.) The marginal density functions can be computed in two different ways:
fX(.l') = axe<.Z'>
fY(y) - ayFY(y>‘

or
31

Both case give us



5.) At first, E(X) will be calculated by using the marginal density function fx.

2 2 2 (2 14
IE(X):/1 x%dx:§/l xdezj.

In addition,
3 32 3 3 30
EY:/ V4 :7/ By = o
V)= J v =5 ), V=13



