
 Bivariate Multivariate Prob Distr

If y 42 are discreate r v function given by

Ply 42 f 14 y 42 92 ooh yes
as syzacs

for each pair of values ly 42 within range of 4 842 is
called joint prob distr of 4 842

A bivariate tune can seve as joint prob distr of a pan at
discreate rv iff its values ply yz satisfy
1 ply 142 20 for f ye 42

2 ply 1427 1

For any rr's 4 42 the joint bivariate distr fund Camerata
Flyingz is given by

Fly 42 P Yik y 142Eye ashy so OLyzes

Fly ya pct tz
ti co tz as

All these can begeneralized to multivariate casewherethereare n rrs
values of joint prob distr of n discreate rrs 4 142 Yn are given
BY

Ply 42 yn P 4 y 42 yz Yn yn

for each n tuple ly ya syn within rangeof verbs

Values of their joint prob distr fane are

Flye 42 yn Ply eye Yet yz gun Lyn for
d Ly has 502 y cos sync or

If joint prob distr of three discreate rvs 4,4 it is
P x y z x y Z

g
for 112 y 1,213 2 112

findprob X 2 4 213

P x 2 4 213 PLZ 1 1 P 12 1,2 PC 2,2 1

1 3



A bivariate function with values fly 427 defined over yet
plane is called joint prob density function of centinous ru s

p 41,42 E A Saffly yz dy dyz

for any reigen A in y ya plane defined by arty 692
bi Ey E b2

a biverate function can serve as a joint prob
density tune of a pair of contineus rus Y 842 if its
values satisfy
1 fly ya 20 for all y 42 ooh yes oocyzed
2 go

as

I fly Yz dy dy y

EI
Given joint pdf

fly ya
371 97 91 for Olya I ay z

o elsewhere

Find P 41,42 e where A is reigen Mm Ohyat
P1024,2 th y 4 2 1492623

3gY Iya y dy dyz 3411 34,3 idye
is

I at doz 3 5
4 1 11180

If 41142 are continous ru s with joint distr fund Fly ya if there
exist a nonnegative fund fly ya such that

Fly 192 f fat its.de dtz for f dykes
colyz Los

then ye 42 are said to be jointly contineus ru's



If 4 42 are ru's with joint distr func Fly 147
1 FC or as F C o ya Fly I d D

2 FC as as p

3 If GP2 y y2 2 ya then

Fly yet FCyp yz Fly 147 Fly 142 20

fly 92 Iggy F ye142

Joint Distr Fund of 2 rr's determine their joint palf at all
points lying where joint density is continous

Geometrically for two rv joint prob is a surfaceprob is
value under this surface

EI if joint pdf of X 84 is

fi x y x ty o x Cl Olya I
o elsewhere

Find joint distr tune of these two random varbs
y

y If If If
if either xd yo Fox y
for oval Ryan Region I

Fexly fEste ds.dk

I xylxty
For x l oayal Reigion
F x y S Iste ds.dt zylg.it
for oh x hi y i Reiger II

Flay s e ids dt f text



for xsl y t reiger
Fix y Sf ste ds de 1

I xylxty 02 21,02421

tiny
yly III ya
tx xx 04 21 yal
1 x2 I 921

fix

T
EI FiggJayatnaprops density of

two r v s x 84 where joint

fax y
It e t e for xso y o

o elsewhere

Also use joint pdf to determine PCI9 43 1442

for f x y Ig fix y e exty x o g o

f x y e to xso y o
O elsewhere

e 1 0 dx dye e t e 3 e l e 2 e 2 e e es 0.07

PC tax 144227 0.074



Ex if tuivariable pdf of x i Xz Xz is

fax exc x qt x2 e 3 for oax.LI 102 221 xp o
elsewhere

Find PC x i x2 x2 EA were A is a region

x x2 x2 I o 2x at I 24221 X3913

P Lxi Xz 3 EAT I lx x2 e 3 dxi.dxz.de

f ft't e dxz.dz I e de

I 1 l e l 0.158




