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⇒ f×y(x. y) - f×( x) . fxly) for all x. y EIR

Q: let X. Y be imdep .

random variables
,
and define 2- =XtY.

Find the p - d. f. fzfz) of Z .
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under goodDifferentiate in Z : enough
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Upshot: fzlzt.fi/+yH=f!fxG-DfylDdy=ffx*fy)fz) .
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convolution product
of fx and fy
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Eixample. Suppose X. Y n Uniform ( Cod)) . Find the p -
d. f. of Xt Y.
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I Z=XtY takes values on [0,2] .
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Also, note that :

①
Sums of uniform random variables

is not a uniform
random variable !



How are sums of ( independent) random variables distributed?

Xn Normal (fha) ⇒ Xtyn Normally,the .at#)
You Normally, a)

X NPoisson (XI)

Yn Poisson th)
⇒ Xt Yu Poisson that

but: X ,Yn Uniform bust Xtyrf Uniform
X. Y n Exponential bust Xtyrf Exponential !

Expectedvdueoffvnctiousofrardomvar.de#
Recall : Efg = ft! glx)f×k7dx
Dedi If X.Y are

court
.

random variables
,

and g :
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,

then
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If X , Y are discrete
,
then

←
Joint prob. mass function
play) -- PHX, Yog) .

ElglxilD= ⇐ § gkaylplxyl

In Lecture 10 (video 5) , we proved Ef ) is linear
,

i.e
.

Efaxeby) -- at +BEN)

if X. Y are discrete .

Now
,
let us extend this to coat

.
v.v

.

Props: El) is linear for cont . random variables
.

Pt: XY court . random variables
,

a .be/R
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= af!xfft.fx.ylx.mg/dxtbf!gff!fx.ylxiDdx)dy
-
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fxk) fyly)

= af!! xfxlxldxtbf!! yfylyldy =aEfHtbElY .
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EN) EH)

covariance : Cov HY) - Elk- EHDFY - END)
=E(XY) - Efx) Ely) .

The above also holds in the same way for discrete

and cont random variables
.

Corn : If X.Y are indent rand . var . ,
then

Corky) - O ⇒ EIXY) -- EINEN)

Also
, Elglx)hlYD=E(glxDEfhlYD



EI: Random walk in the plane, u steps :
•

(cos O, t cos Oz, Sindi tano)
F⑨• Take steps of length 1 in a

sing,

random and independent direction ,

•
Oi - Unit (COLT) )

Hilo) -40,0) at each step IE OE n -

Ii find the expected value of the square of
the

distance to the origin after
n steps .
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= n t O

=n#E(cosOi) = Iff?cosOi do i = OE (sinOi) = Iff!
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since i doi -- O

Ai. Efsqnoreoridgist . to) = # steps = n .


