2. Show that

EY] = /O T PIY s yhdy /0 T PIY < yldy

ElY] = /00 z fy(z)dzx

—0o0

_ /zoxfy(x)dx+ | avi@a

- [_ /Oooxfy(x)dx] +/Oooarfy(a?)dx

Show the following for (2) to hold:

/OOO P{Y > ytdy = /Ooo:vfy(m)dﬂf

/OOO P{Y < —y}dy = —/0 x fy (z)dx

o0

By definition,
P >y} = [ s
y

Intergrating both sides,

/OOOP{Y>y}dy = /Ooo/yoofy(w)d:vdy

Changing the order of intergration in (5),

| e snd = [T Ay ds

- /Ooo (/0 dy) fr(@)da

- /OOO o fy (z)dz

By definition,
—y
P{Y < —y} = / fy(z)dx

Intergrating both sides,

/OOOP{Y <—yldy = /OOO /_: fy (z)dz dy

Let z = —12/. Rewrite (7).

/OOO P{Y < —y}dy = /Ooo /:o fy(=a)da" dy
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Changing the order of intergration in (8),

/ P{Y < —y}dy :/ fy (—=2")dy dx’
0 0 0

Let —x = 2/. Rewrite (9).

/OOO P{Y < —y}dy

I
o\
3
&\
—
}.<
—~
R\
N~—
joH
&\

Therefore by (6) and (10), will obtain (2).

ElY] = _[—/;zfy(x)dx} +/Oooxfy(:n)dm

- /Oooa:fy(x)dx— [—/_Oooarfy(a:)dx]

= /OOP{Y > ytdy — /00 P{Y < —y}dy
0 0

(11)



5. Use the result that for a nonnegative random variable Y’

ElY] - /0 TPy st

to show for a nonnegative random variable X

E[X"] = /0 nz" 'P{X > x}dx

By definition,

E[X"] = /0 T X > t)dt



8. Given that P{0 < X < ¢} =1, show

[

C

< i
Var(X) < 1

To illustrate (14), will use the following results.

E[X?] = E[X X]
Elc- X]
cE[X]

IN

Var(X) = E[X?

ElX
Let o = ElX] in (16) to obtain,
c

Var(X) < a(l—a)]

1
The maximum value for a = 37 solved by finding vertex of f(z) = z — 22.

NI

Var(X) <



3. Given,

) 5
f@) = { C(2z — 23) 0<z<g (19)
0 else

The above function (19) is not a p.d.f, because f(z) must be nonnegative within domain.

Determine C.

By definition,

/OO flx)de = 1

Therefore,

225

)
fla) = { ;5‘245(235—902) 01<:r< 3 (21)
else



Given,

5
f@) = { C(2x — 2?) 0<z<g (22)
0 else

The above function (22) is not a p.d.f, because f(x) must be nonnegative within domain.

Determine C.

By definition,

/OO flx)de = 1

Therefore,

37 5
C’{xQ—g g = 1
(@) -
24
C % (23)

flz) = {%(2@'—3:2) 0<x<g (24)



4. Given,

a. Determine the following

b. What is the c.d.f of f(z)?
by defintion,

10

flz) = {x
0

Plz>20) =
4 pa)

x> 10
z <10

(25)

(26)

(27)



