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Proposition Random
Vans X and Y are independent

riff fxytxy gixdh.ly
Oaxaca no y o

for some functions
h and g

Here Ifxy is

other the prof mass fuchonor prol dennyfuchou

ProIKontmonweatitready know that X and Kare

ondep Iff f y f fy where fx and fx

are the marginal probability
of X and y resp

Therefore we onlyneed to show
that any factorization

f ytxy gGx hCy
works Now suppose f y g G NDThey

t.FIhyCx.y7dxdy fffgcx3dxffIh
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Also f cx Foxykiddos ez gk

and
fy g fffyytx.mx

C h y

But then

f ytxy yCx h y
c Cag x h y

ezgcx c hey f CHfyCy

so Xand X are independent



E Suppose X Y have a joint

density green by
f x g

be Y
o xcx organ

0 otherwise

Are Xard y independent

Yes since Cee
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ad so ftx g gtxthly

8 4 gg
6 hcxs qe
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E Suppose that
X Y bare joint density

8mm by
ftx.ykqtxyoaxca.co

yea 0 51

0 Otherwise

So flx 4 Buon zero on the domain

1
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Are X and Y indep NO Why



Set Ifx y
µ

it out Olya o Bye
0 otherwise

Then ftxyj 24xyttx.gl But IG g does

not factor as a product g x hly on ex y ex

so neither does ftx yl

ie If X Y are independent then fyytx.ly
is

non zero on a rectangular domain

btheconwrser.no tnrl

Indepencence of marmyyuarrahlesummm
A set of random vars Xi Xu is independent

if for any sets A Ane IR

P Xp EA xz CAe Xu An H P Xi c Ai

Equivalently X X n ane mdepended off for all a an

PIX Ea xn Ean IPlXi Eai
More generally granary collector Xi i c IS I an

arbitrary indexset we say the collection is independent off
forany finite sulset TEI Xi ie J is ondepended



E Suppose X Y Z one independent RV's each

being uniformly distributed
over 6,1 what is

axP X7YZ I x yz

By independence FATE
y

fyyztxi9H fxcxlfylyfz.cz I OE x Y Z El

0 otherwise

So P xqyz fxyzdxdy.dz
X y't

fo f dxdydz yz dydz
y 2

fo y y foldz So't E dz
z Il
i t 3T

sums of independent RV's

it isoftenuseful to be able to
determine the

distribution of a sum of RV's

suppose that Xand X are independent continuousRVs

with pdf's fx and fy respectively



Then i f
Fay a PLXTYEatxfyfafxlxlfylddxdyf.hnBBbba.ee

a y
yea µyf fyg

dxdy

a y6 iii air
i EhG foffxidxdy

fffylyIE.la g dy

calledthe thn of
Fx andFy

To get the corresponding density we differentiate

ddalfxtylaD dda f.IE g Ela g dy

f a us
EeheiInithee

fyFyly1fxla y
dyRmIIfwmfx

defined Cf g E fffte ylglgldy ffg.cz x faddx



E Sum of two unfom RV's on cost X Y Mdgs
infomon oil 2 Xt Y
Then

f Ly
1 on lo il
0 otherwise

So f f fyfe y fy g dy
f fz g dy

Now f Iz g
1 for o Eyal
0 otherwise

So if o c Z El so ocz y cliff ocycz

e fo't dy Z

If I Czcz so ocz y I ill 2 icy

then fete f dy
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0 otherwise


