
(c) Ep (Statnormaldistribution)

If X:WN(,,?) are independent then EX:rN(E,Mi, i)

of Q (Mito, SO,= 1):Assume 2:NC0,1) are independentand Er=1.
Then ,tiz:-NC0,1)

IE==lz,,..., En) -NCe,En).
Rotation invariance -> UE wN(0, In) XzO(n). =by

Find a matrix Ueocul with first row is ..., nt (Gram-Schmidt)

ET 5.02 ... a

=
ZriziW

->[uEi wNCo,1).
En

-. z =z -
② (General case):by dilation & translation (DIY). I

MW:Prove by convolution

&The coordinates of a r.v. X-N(r, 2) are normal

↑By def, X =Aztm for some EvNCo, In), AERinvertible, Mel
->Xi =Aijz; +M- N (Mi,A) -

Remark There are other stable distributions. Example:tribution
--

X-Cauchy has pdf f(u) =-
R.*M(DM):If X., ...,Xu-Cauchy ind them
#(1+x2)

EX does notexist (heavy tail) Xi-Cauchy
All stable distributions other than normal have a variance (eychi)-tailed

(d)ildistribution let X: -Ber(p) be ind

Sni=X,+... +Xn-Binom(n,p) < #successes in a independenttrial

iman function: Amilinteam:ESn=nIX, =up
n-k

A5Sn =k3 =(h) p"(1-p>, k=0,1,...,n. I Variance:Var(Sn)=nVar(X,) =np(1-p)
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EAKLARGENUMBERS (WLLN)

#f Xn +Xinprobabilityof 230:

[IXn-X1>]-0 as nx

#MWLLN) Let X1, Xe, ... be independentviv's

with EXi=M and supVar(Xi) <0. ThenS."
=x,+... +Xu satisfies

-M in probability

Pot Var()=ivar(Sn) =ir(var(x) + ... +war(Xn))-A

C C where C=sip Var(xi)

Chebysher's inequality:F220

PS -nk2}-)= to a max. I

It's enough if X: are uncorrelatedRemarkS 1. --

= 12. We geta quantitative rate of
errorsdecay

Usually, itis better,e- Concentration inequalities")
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Action: continuous functions (a,b) ->M
↓

↳Approximationihm:Polynomials are dense in Cla, 8). Thatis:

f f -C(a,6) Esequence of polynomials for such that

lim Ilfn-810 =0.
U
-

↑ Sup (f(x) - f(x))
x = (a,b)

ticproof wish (a,0) =10,it.

·

Will show that inpolynomials work:

fr(a):=Ex)f(E).

·Fixxe lo, 1), let Bioma). ->
If() =P(Sn=k3f(t) =fu(x).

->(f(x) - f(x)) =(E7(2) - f(x))** (f(2) - f(a)) G
Acontinuous function f:(0,1) - R is:

(a) unrmly continuous =>*9>0=5s0:(n-y)-0 -> (f(x) -f(x) <

(6) bonded > 18x =Mcx.

⑦#f(x)l*912 =xk5
+Efal*912-as

I 2M

1 2 +2M.P(1 - x) =8}
en Binom(n,x)

↑Chebyder

-

-4) =E =mn)
= 2 +2 182

·Hence, we proved:VEzo
I5so:Ilfa-fll=s+

letn=x -> Fazo:hisup lfn-fl=&
&Quantitative versian:

=>einsp Ilfurf/x =0. B 117-fll Ilfllcip
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