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PC ¥z¥=µ) =L

Pinot suppose µ=o [ Redefine Xi by Xi -µ ) and

E- [✗it ] <✗ ( can be removed by
"
truncation argument

" )

Borel - Cantedli Lemma : Pl Itm Yn = 47=1
n→x

⇒ PC d¥zYn -1-41=0

⇒ Force> o
,

PCIYN-41 > E infinitely many n ) = o

⇐ For Eso
, P( Fm ,
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⇒
"
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,
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⇐ He> o
, dis Pl End / Yn-41>41--0
✗

If & PC 14m -41 > e) < • then
m=l

PC ¥m{ 1%-41%4 )f
I PCIYN - kl >e) → o

h=m

By this
,

it suffices to show that

ÉP( 1%-1 > e) < ✗
h=l

To this end
,

PC 1%1 > e) f €n£÷ f n÷¢
. ☒,

-



Eef Xn → ✗ in prob .
if PC Hn- ✗ I > e) → o V-E

.

Xn → ✗ a. s
.

if PC ¥2 Xn - ✗ 1=1

Php_ Xu → ✗ a. s implies Xn→ ✗ in pub .

PI lim PC ¥m{ lxn - ✗ I > e4 ) =o
m→x

> PC km- ✗ I > e)
.

Note The Converse is not true .
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Xn → o in prob .

✗n ☒ o d. 5 .

Central Limit -1hm
with µ=E✗ , ,

E- Varus < - .

Let ✗e. Xa ,

- - -

quench of independent , identically distributed

random variables
.

"
Let §n= X±tXzt . . . + Xn

,

then

limp ( In
- Econ] EX ) = Plz -5×3=1-0-1×7 ,

HER
n→x ME

Let µ=E✗i , Ñ=Var( Xi) than ESn=µn ,
Varcsn)=nÑ

Thus

p f sin - Econ] Ex / =p ( Sn -M 'n£✗)
FE rrn


