Last lecture

Joint PDF (Ch 4.3)
e Example
 Uniform distribution
 Conditional distribution

Independent RV (Ch 4.4)
* From event to RV - CDF
 Check using PDF



Agenda

Independent RV (Ch 4.4)
e Examples



Product Set [t

Let A, B denote a finite union of intervals

* |A]| denotes the total length of |A] T

The productsetA X B = {(u,v):u € 4,v € B}
 Thetotalarea |A X B| = |A| X |B|

Swap property: S € R? has the swap property if
* For any pair of points (a, b), (c,d) € S, (a,d) and (c,b) alsoin S

Proposition - S € R?, Sis a product set if and only if it has the swap
property
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Properties of independent 1T

« |fX,Y areindependent and jointly continuous type RVs, then
support of fy y is a product set

Jug=Fx Y

’ L Al X |Bl = [S]
 Support X,/Y are uniformly distributed over set S € R?, then X and Y
are indepe‘ndent iif S1s a product set R
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:I x '/'fb fxy(uv) dv.

Decide whether the if X and
* fxy(u,v) = Cu?v? for

are independentif
v > Oandfu+v§ 1[; 0 else

UCT[X ¢7f*( 7 No | $ %ﬂf&on]
-‘7<‘. fxy(u,v) =u+vforu,v € [0,1]; 0 else M'o,‘ ’chX +o
A MV E gl glty) MV il 1ag
\// fX,Y(u; V) =?}flﬂjf0l’ u,v € [O,lLO else j‘)M
{lx(,,{)z J' 1V dy = BML\/’J L = 3
0

/g\( (W) = 3v> = 7%4‘(7'/ 20 x b\}L; qML\/L
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X and Y are independent based if fyy(u, v) is...

Product set Jor un?#mla dizt
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Sums of joint RVs



Motivation

Recall, we learnt if X and Y are independent
e E|IX+Y]|=E|X]+E|Y]
2 2 2
* Oxiy = Ox T+ 0y

What if we know pyy or fxy?
 E|X+Y]=E|X]+ E[Y]stillholds
* What’s the sum of your midterm #1 and midterm #2



Sums of Discrete RVs

letS =X+Y

* ps(k) = Z PX‘( (j/ k/j)
Ly X b ufrome.

If X and Y are independ?nt, pxy (U, k —Jj) = px()oy(k —j)
* ps(k) = % PXCJ ) P\( C[<_j) = PX X PY

Denoted as  (envo ‘w‘ffm
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Example S= 2X-Y MS-12
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Let X = Bi(n,p) andY = Bi(m,p).S =X +Y.Findpgs(k) if X andY are
iIndependent
* Intuitively, X + Y equals “toss a p Head coin ) +). . times”

B ([ min
e Verify with formula S l(m /P)

* ps(k) = Z? oPX(])PY(k ]) /_\ 4f
¢ — m-ﬁU
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Sums of ContinuousRVs

letS =X+Y

: F<c>—P{s<c}—j J A dut
> s Fyoy A

aF S(C)

e j Fey (A, C-m) du

1 N

If X and Y are independent

* fs(c) =



