



































































































































Lecture
Last Time
Suppose that X and Y are continuous independent

random variables with dersrtnes fix andLyly respecting

Then the random variable Xty has a densityfunction

gown by the convolution of f and f

fyH f Ey fytDdy Fylz x7f txdx

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

OL Z ya 1
So f f fyfe y fy g dy so oarcity

o s y e't 3

f fz g dy pazcz.IT

Now f Iz g
l for a z yet
0 otherwise

So if o c Z El so oc Z y cliff ocycz

e f
Z

dy Z






































































































































Z fo g

I f l C 2 c 2 so Oc z y I ill 2 icy

then f z e dy I Iz 1 Z Z

Z y LI

So fz z
Z Et

So y z I
z z 1 L Z C 2

o otherwise
I

fz

Sums of Independent Gamma Random variablesnvm
Recall that X ma gamma random variable with
parameters last if

sxktqeI.IEIfEI
Functions of his form with fixed T are closed
under convolution Thus

Proposition Suppose Xand X are T RVs with porous
respSX and ti Then Xt y B T with params

Stt D

g
some Lyfe y o

PI using convolutions we have tory Z
t

f yCz Kfz y ftp.ldy
o

Zfylz y1fyfy dy
x 0 f forge






































































































































since Lyly forge

f e
Z Platz y ne McayFdy

TLRstant I z

get
e e ups e y dy

fysjyyej.ttoZcz yys yt idyTetyzxzdxdy
f ngs txt dx

constant constant

fye
TZ zs.tt I

Shree 1 175 e Izzat I
dnt get

0

f E TZzstt t dz Z wqdz d.ge

Jose wastt wsttndw teWwstt Idw
176
n

Hence ftp.yczf de MIHeueeXtYBaTRUTYstt
withporans Stt R

D

Corollouji Let Xi reien be Twith parameters
Iti T Then EXi isn PRV with parameters
Eti T

Zf Induction on u The previous prop Bthe base case




































































I n prewors pop

sumsofIudepedutwomalRaedomuarrohbs.be
following is sometimes called the reproductive

roperty of normal Random variables

oposARh Let Xi Mui OE i i ir be

Independent normal random variables Then

2Xi N Eui Soi

oof we break the proof up into several steps
First let X N o o2 and y N o l

Set c tf Lto
then

fxla ylfylytozryexpfcazgIJL.aeexpftE
i

i
i

...The magic of algebra...




expfzafto Jexpffcy E.IT
Therefore

Layla 1 ca yifycyldg zpexpfza.to exptcx4d

Cexp zfIoy C some constantnotdepedg
on a

we integrate to find C 2 Xtyf
Nextstep suppose X Nui oil i 1,2
Then

X t XE r Xif t XIII tie the

EEE Hot fifth
By the prewors step

X fj tk o.ee N o HEI
Nlo oftf

Now recall that VarlaXtb awards for
constents u b C IR hence

Var Ktxa var forNb riff tu tu

oi Kioto



op
of toe

FIX txif ozfELNloiEDTELNlo.it tutus

or O to tu the U thz

Hence X t Xz N ie tmz 0,2 to

The general case follows muealoately by
induction on h with X t Xz as the base case


