Distribusi bersama
Peubah Acak Kontinu



Jika X, Y peubah acak kontinu dengan pdf bersama f(x,y), maka
[ ]0xy)dudy =1

y X

Fungsi distribusi kumulatif peubah acak kontinu X dan'Y :

X

F(X’ Y) - Jy‘ J f (tlltz)dgdtz
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Definition 4.3

A k-dimensional vector-valued -randém '*vafriiablf (X, X 2v ey X} 18 s21d to be
continuous 1 there is a function f{x,, x,, ..., x,) called the | j@ﬂm pm&a%xﬂaéy dewﬁy
function (Jomt pdf), of X, such that the]mnt CDF can be ertten a8

| F(xu-u,xk)mj J f(tl, )dtJl d o (4.3.1)

_:-I.for all r= (x B xk)



As in the one-dimensional case, the joint pdf can be obt aied from the joint
CDF by differentiation. In part tioular, '

N f (xls ) v

T U

'wherever he par 1al denva ives em To serve the purpose of a jomnt pdf, two
propert les must be satified. '



Meorand 31 Ay etinfly, 1. ) Jomt pdff kdm 1onal andom vicat |
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Fungsi Padat Peluang Marginal

';;.}élwmmm @ 3.2

:If the | palr (X b X ) of contlnuous random varlables has the Jomt pdf f(x;, x,), then
the marginal pdf%s of X, and X,2,e

(o

Al =1 flx, xﬁ;) dx, - (4.3.6)

fd=| fpwydr (437)



Peubah Acak saling bebas

Definition 4.4.1

Independeat Random Wmhﬂe@ Random va.nables X o ,X s aald 0 be amée»
Wﬂdeﬂilffﬂrcverymb TR g B R e

P[als.xlabl, ,ak:sxksbk =HP (44




Thorsm 441 Radom b X, .., X, e indpendentif and oy e olloving pop

Foveod=Thl R i
flry oo %)= fiog) fk(xk) (4

whete F{x) and f{x) are the margmal CDF and pdf of X,,respec el B



Distribusi bersyarat
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Conditional paf I X, and X, are discrete or continuous random variables with

jount pdf f(xy, x;), then the conditional pmmwa&y densnty ﬂmctm (conditional pdf)
f Xz glvenX Jc1 1s deﬁned obc - |

(45.1)




S larly, he conch 1onal pdff gwen L= xz 5

f ( \xz) ﬂm) O w



Thaomm é ﬂ If X a and X N are random varlables Wl h om pdf f (xl, xz) and marginal pdf's
f (xl)andfz(xz) hcn SRR R

- fl(xi)f(lexl) fz(xﬂf(xllxz) ary
and if X, and X, are mdependent ten g ‘
fab=f) s

nd
RIS o (4:5.6)



Contoh

M Suppose the joint pdf of hfetlmes of a certam part and a spare 1s gwen by
| flx, y) =&Y 0 <x < oo 0 < y < oo ”
and zero otherwise. Find each of the followmg T
(a) The marginal pdf’s, f(x )and fz(y) e e
(b) The joint CDF, F(x, y) A
{d) P[X < Y]
€ PLIX+Y>2]
(f) Are Xand Y 1ndependent‘?



Penyelesaian

fx,y)=e " 0<x<o00<y<m

T xydyj oy =g j ydy:e‘xl—e‘y]f:e‘X(O+1):e
0 0



Foy) = [ [ Ft)dudt,

—00—00

untuk x <Oatau y <0

F(x,y)= f .X[ f(t,t,)dtdt, =0

—00—00



untuk 0 < x<0,0< y <o

F(X, y) = j/‘](‘ f (t1't2)dt1dt2
-

= [e [edtat,

0 0

y
= |e™ ([— et ]3 )ﬂz
0
A
= [ e (-e* +1)dt,

0

e Rldt,dt,

O e < o

=(1- e‘x)j e 2dt, =(1-e*)(1-e7)

;Xx<0atau y <0

0
F(x,y)={

1-e)1-e77) ;0<x<o0,0<y<0



c.f(x)=¢" x>0
2

P(X >2)=1 -1-[etdx=1-[-e" [ =1-(-e7 -1 =2+e
0
_I_

d.
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(X <Y) e.P(X+Y>2)

2-y

jf (X, y)dxdy
0

O ——y 8

y 2
jfxydxdy P(X +Y >2)=1-P(X +Y <2) =1- j
0

0



Gambar daerah definisi soal no 14 d dan e



