/.1

Sums of independent r.v.s

(Note: 7.2 not part of class material)






Q) What is the distribution of X + Y?

& \/\/(’L‘VlL ‘I,j F”ep ® s PM'F o'yc Xf’?—?

/ Wf (Q‘\’-f’\ n ¢ W 9PQK¢{_/fi Con \/é(u‘(-»iOz/)





















































































































































































































Ex) Pmf of X,Y given in table.

0
-\ —
P(X‘l‘Y:O): IP@/O/ "//6 Y 0 @
1 ol
P(X‘l‘Y:l): }7(]/07""?(‘9,)) » 4;/
= %15 g
ot
PX+Y=2)= ?(2,o)+lp(!/,>+}7@2/, k7
Lk
P(X+Y=3)= /&:1"{
!
PX+Y=d)=_ /¢






















































































































































































































































































































Generalizing, discrete case

If X,Y have joint pmf p and take valuesin {0,1,2, ... },

then P(X+Y =n) =p(0,n) + P(/" nol) f r(y nd + ...+ P 2)

More generally, if X, Y have joint pmf p. Then a AMJ% 9:2 fx -
4 o h -
P(X+Y=n):2 /p(*‘i/""k> e

Cay f=ke alves
f (V’/ "'”’>c

If X,Y are independent, then this becomes:

P(X+Y =n) =z ﬁ@—)ﬁ(’“%
k











































































































































































































































































































































Pmf of sum of indep. r.v.s is convolution of individual pmfs

N

Fact: Let X,Y be independent. Then X + Y satisfies:
Discrete case:

Pxsv(n) = e px (K)py (n = k) =:px * py(m)= £ [,

Continuous case:
iInuou @7%{(@>

\\fX+Y(Z) = _/IODO’F%(%) n[),@—X)dx;; {(% —[}’ CZ) _

4

* Py * Py is the convolution of py and py. In words, “the pmffor X +Y
is the convolution of the pmf for X with the pmf for Y”.

* fy * fy is the convolution of fy and fy



















































































































































































































































Examples
(Using convolution to find pmf or pdf of X 4+ Y')



Ex) X ~ Poisson(4),Y ~ Poisson(a), X,Y are independent. What is

pmfof X +Y? €y . ¢
N N—le & ll/?/"’g
Px+y(n) = px *py(n) = é Pﬂ@d | FT(AF Q o D Y S —
K= O P &)= ¢ A i
P Tk = @l
_ g A ot
- O re (/\”‘)f
e % al kT
et L KT R e

WM PLFin (v10) €81, - 13) =]
oa B (e nEP B Lo %+Tn Pessden)

—













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ex) X,Y ~ N(0,1) are independent. What is pdf of X +Y?

((E *\[7 2) -(;7(? :ﬁ/ =
= / dl) © (2 dx &) = Fr ¢
— J_/?_ﬁ\e—z J‘{T/FQ 1@5@ 0&(

= a7 ) enbs [@@T Ax

2
o= X?“’ 2 ’22X+X?
2
= 2x -22r +2°= 2 (><“557<> +Z = 2[&—7






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ex) X,Y ~ Unif[0,1]. Whatisthepdfof X +Y? X, [ are [adep

=
fz@ = ‘Cx* \CV( z) n@!ﬁ"{i GT:EWO"’ ﬂé(é—[&, 1]]
=@ heAdx
! 2 %@‘%} = /(,‘[z-»g o, (j:]
= [ ﬂge@lgj-ﬁ@e[zfg 7] Ax sty
= / ﬂ[’ké?( (] /\fgaz/z—]] Ax xe@#,%}

= (Qmj‘”\(é%ljf)@«}/}])
Luse | 2O

&9/)3/](2"//2}7 é%/ /az/zj/—é\ - o










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































e zcou ]
—6&'/9&’—7’_ Zé@/{j {] 7()2(%\)‘ ’27_:2 ;e< z]
] nlz- 2] 24 5 2 .
;[9/’23 /
" fA;%
- [0
Case 2 2,
Z [ ( —r ?
(@[2%&/} RS

ZQWJ]L h = ,(2,/):2,2

C=se t. 27 ¢
/Lﬂ7z”1_"‘7










































































































































































































































































































































































































































































































































































































































































































	7.1
	Slide Number 2
	Slide Number 3
	Generalizing, discrete case
	Pmf of sum of indep. r.v.s is convolution of individual pmfs
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10

