
MAT330 Lecture 19 4/6/2020

CoutinvovsRandomabes
Det: X is a continuous random variable if there

is a nonnegative functioned
{probability density

that

pfxe B) = f
,
KID function

where Bc IR is any (measurable) subset of
R
,

!
:*. . . .

..

P (Xe B) = fBfHdx-
f!fadd×=§fkldx
-
I

is the area under the
graph of flx) over B .
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Egypt's ' Tatiana.
#kkkkkkE% M¥41!""
dose. pfX= a) = faaflxldx = 0 .

Pla ex ⇐ b) = fab dx ←ftp.anggbe)
EI : Suppose X is a random variable w/ prob .

density function flxtfc (I - 4x4 if xef '

O otherwise

a.EE#nIsYioim::e::.:...::÷÷
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Need: ftp.fkldx =L .↳
(Area under the graph) 2



If flxldx - I!flxldxtftgflxldxtftgdldxldx
To =

=Sick. - 4x4 dx=4x-¥)!!
= CHE - F - th - f- E - Ittf)

2

=2C ft - z ) = 2C =G .

⇒ I = If ⇒ C=a
Now we know flx) = { EH

- 4x4 if -{ EXEL
0 otherwise

b) Find Plxzo) and PIX> I
, ) .
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PIX > 4) =¥{zk-hildx-zfx-4.IT/..!=zfz-E.z-fY-E.zHf=ze-I-Ia-
÷.it.

is i=

Expectedvalue

¥µqt'
random variable

IX
discrete random variable

f! xflxldx EH=§xP(X=x)
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Previous example :

÷t÷
" - l : "

"" 'm:::*
If X has prob . density fet fk)
T

find Efx) ?

EH) -- ft!xfkldx -- fi! x Els -4x4 dx =
= I x - 4x3dx=zfE- 4¥ ) )! =
= IHH

'

- HM -fetish 11--0 .

EI: Say X is a coat
.
random variable w/ prob . densely

function flx) =/ LX if ⇐ it

° otherwise
.

.
Find Efx) .

/ggi÷Ektfxeaax?:*.
= 2 Ez f ! -22,7
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Dedi. If glxl is a real - valued function, then

EEF glx)) = ft! glxlflxldx if X has prob . dainty
function fix) .

Variance of a continuous Random Variable :
#

to

ValX) = E ( (X -a)d) µ -

- Efx) = fxfkddx
= Ekg - ENT ( Elx4=F÷x2fcxdx)

Example : Back to X with proto. density fat
fat f ! G - 4x4 if -Is x⇐z

otherwise

(we know from before that Efx) - o) .
Valk) - Elk) -EHK-EKY.fi?x2EL-x4dxfCx)--3fokx2-4x4dx=3fzI-4zI) )!E
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Example: X is a random variable w/ prob . density
function flx) =/ 2X if * ⇐ I

° otherwise
.

' (we know E(Xt Es)
V. KHE htt - EINE EN) - ⇐f
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-Jqhemep.gs?f.eof,how concentrated

H:¥fm. xx :: :::& YETtaobao.IM#m↳oau÷nE¥aaaanmh÷ v.me#TSD=Fr(X)
-
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