
Cumulativedistributionfunctionc

X i s a random variable.
The e l f o f X i s

Flx ' ) = ①CXex').

(continuous) =
[[textDX , f i x , i s density of X.
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P (aCX£b ) = Feb)-Fca).
E x : 9=1, b= 3 , Fc} )-F l 1 ) = P ( 2 ¥ 1 3 ) .

E x : X ~ Uniform(O, D.
f i x ) = i s i f 0 E x e l a n d 0 otherwise

FIX'k£¥fwdx 1 ¥
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fox's#x
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Fact :X i s r . v . wi th ca l f F i x }

(Fundamentatheorem o f calculus).

a¥¥÷÷¥! = f a n .

⇒ da,F u ' s = f-ex's.



E x : X i s r .V, wi th calf 1 7× 1 * 2 i f 0 1 1 1

1 i f X > I
0 i f X L O

T h e pdf o f X i s

f- ( x ) = ¥×FCx). = z x O E X E I

= o x > I
= O X L O

Che c k :jfcxidx-fjzxdx.it/
x.o=lu0Twocouti-r.v.-
PCX,y) → FIX,y). Joint density function

P ( a # E b , →
gbfc×, I ,

o f X and Y ,
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p l asxsb, # c . d) → fffexigidxdy
Cat t l e band cEY£d) c a
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condition ¥ fffix,giddy = L .
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Doubleintegration-
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f' Hy dxdy = &fix2ydx dy
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= 'by Eli,
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= joy( t - o , dy.
= fo' § dy
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fffcx,yidxdy=fffcx.yidydx.
E x : I, 3µgdydx = 13£,#didy

= 13¥, Elfidy.
= [Egg( I - I ) d y
= 130dg = O .



Eas t : ftp.gIyydxdy-
jgyffexdx/dy-
=ffcxidx.fgyidy.

E x : ( 2 -d im uniform distributionI

f-( x , y , = C i f I # = 3 and e y e s
a n d 0 otherwise

Q : F ind C t h a t makes f - a density function.

I =

§f3fc
x, yidxdy =

§§c daly
2 1 2 ' I I'#fog)

= c
ffs?1 . I d x dog

= C 5,31d x 51dg
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= c . xl×3=, Hafez

= c . ( 3 - l ) . ( 5 - 2 ) .
= C . 2 . 3 = 6 C .

→ C = t o .



Q : f i x , y , = tf i f I # £ 3 and ⇐ y e s

0 otherwise.

PC 1412, 3 ¥ 1 4 )
= f4ffexigidxdy

3 I

= 5341,
2 today

= to 5341,21 dxdy

= to 1,21 dxf}1dg
= tf ( 2 - 1 ) i ( 4 - 3 )

= t ° I . l = µ
C D I X,Y t w o continuous var iab les .

F lx ',y'a P l a x ' , Yey').
(continuous): §§fcx,yidxdy

⇒ t o



E y , f Chy) = t r y i f 0 1 × 4 1 and OE y s ,
a nd "O otherwise.

Fixing'l=§§fcx,yidxdy.
O O

t.EE#iiijtiiiiiy.
=tofjx2dxfoy
dy.=toiEhIo.

Elio
= IEEEo).LI?o)=xjfI?-

F#dgddfjfjfx=fxy.-
ddxddgFCxiy)= day#

+
F i x ,y ) = f ix ,y1.

E x . F (X , Y ) = XYZ i f 0 # E i a n d o e y s i .
1 i f X > I
1 i f y> I
0 otherwise



f ( x , g ) = dayda,F i x ,g ) = fluff? 2g . 044,044
= O x > I
= 0 871
= 0 otherwise

Check :
If'fexigidxdy

=%%'Etigdidy.

= %'s d x Izydy.
= d - o ) o Flyto
= f o ( L - O )
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