
#non-ind riv's

deberg. For each n =1,2, ... letXun, Xne, ..., Xun

be independent, mean zero r.v's. Assume that, as nex,

(i) E, EX -22 -(0,0)
(ii) E, EX dixnaK 23 ->O X9>o

Then Xanz - N10,52
"

Remarks
-

⑦LindCCT -classical CCT (take Xnn=E; (ii) =EX, 1s1x,kar ->0 lyaci)
② The variances fic:*EXsatisfy man one to as nex

TEX =4IXnulEal + EXnA9IXanK a3
in

=>max EX=E+o(2) as now by(ii). I is arbitrary -> B.)

Prof same idea as in Classical CLT.

Levy's Continuity them(p. 124) => enough to prove
- -Yz

Ysn(t) = 4y(t) =e * t c iR

itXnkeitse_e
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·To approximate each fun, me Taylor'sapprox of eithe (p. 126):

leit* (+in -z)!= 4 min (11,x2) FxeR.
-

pase if pela
= 4ax2. + 4x21peka Faso

letX be a r.v. with mean o,variance on

Substitute x =tX, takeE, use Jensen. In RUS, choose a= ts:

( EetX_(1-E) =4+20 +4+E(x191x1 >233v

-

exp(-) =(EY" lure le--as/ faco)

Use for X=Xnx:mean o, variance :: Tun ->

itXnu

I e -expltn)1 4tg on+ 4tE(XAIXanKap) +- t4
! Enk

This ineq. holds Xcomplex numbers
I Man -,6) zlan-bn1 C with moduli = 1. (D1] ↳k
x=1 -

- en q
X

esH expfE2) =4tE+4+2(XnAsixal) +ti)k=1
--

&z I(assumption ii) &(Remp. 128)

lime (4s(t) -expl-E)= 4tgU" Faso

=>=0. QED.
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Example (Delaplace(11)
-

Ynu-Ber(Pn) indep. Tu =E,"un-Binom (n, Pub

Assume Var (Tr) =4Pn(1-Pu) - x as nx

Yuk-Pr

Apply LindCLT for Xin=-all-pub
(i) E, EX =1 V

E (ii) Il=> the sum in (ii) to for largen.

Tn-nPn W

-> Sn = -- zwNC,) => renaming in toSu:

--Pr)

The Let SurBinom(n, Pn). If Var(Sn)-then
-

W

SES? ->NOe)-

Whathappens ifVar(s)must?
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· LtXan-BerehuteTheorem,
now ane

Assume PrEY (by symmetry) and up -> x = bust as no

i.e. court of expected successes

· X fixed k=0, 1, ..., n; needs justification

45n = k3 =(n) pe-p.)"n)! ()" (1-2)
-

1(n1x,kfixed)

inwet
S

etx

Def(distribution) X-Poisson (x) if
a

->

~ -

-

puf

I -P(X=k) =ek =

0,1,2...
Er i S I I I 1

-
>
-

0 I 2 -

EX =x, Var(x)=x (D1v)

· We showed that prf (S1) -> prf (Poisson) pointwise.

schafte' theorem(nw) -> Sn => Poisson.
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· Alternative, Faier- theoretic proof:

Poisson limittheorem LetSnwBinom(n, Pn), Pn=/z.
--

If upn -> A as nix, then

Sn => X-Poisson (X).

*By levy continuitythm, enough toshow that

Ysu -> Yx pointwise.

①4xt) =Eeitx=Zeith.e*=eZit
k=0

= e*exp(xet) =exp(x(eit-x)

② Ys(t)=Feit(X =(Eeitxni)"

- leitpr+eit(-p)= (1 +eit)]
~In

-> exp(x(eit)) =4x (t). B.

SUMMARY:

In (aPoissondichotomy)
LetSnwBinom(n, Pn) with Putte.

(i) If ESn =Up. -> y them NCo,)
-rare succes

(ii) If ES. -> x=coast then Sn-Poisson (x) <- frequentsuccesses.

HW:Poisson (x) ->normal ifxxx
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