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Review

• Markov inequality . For a nu
.
X Zo

,
and a > o
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• Chebyshev inequality : For e > o
,
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Prop 't . Let X be a nu
.

with a finite mean µ .

Suppose Var ( X ) -o .
Then

Pf X -- tu } = 1
.

Proof . Pf X # m } =p f E Ix- ul ztz )
(countable sub-addititivy )

⇐
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( Chebyshev )
s w Var ( X)
I -1=0
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So
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Th m 2 ( The weak law of large numbers )
Let Xi , K2,

' "

,
Xu
,

" - be an i . i. d sequence of nu 's,

having a finite mean .

Then for any E > o
,

pf I kt'"jXn_ - µ Iz e } → o as n→ co
.

Pf . We prove the thin under an additional assumption
that Var ( Xi ) = : 8- s w

.
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X
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Var (a- ) = ht Var ( X it . . - t kn )
= ht . Eh

,
Kar ( Xn )

( since Xi, ": Yn
= IgE = Inn .

are independent)



Applying the Chebyshev inequality to HXnN 1

we obtain
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Var ( kn×Y
-
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=
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→ o as this
.
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Thm 3 ( The central limit Thm) .

Let Xi
,
in

,
kn
,

' "

,
be an i. id . Sequence of ru's , each

having a finite mean µ and a finite variance on
.

Then F A GIR
,

Pf ktjjxj-nn-sahg-sotat-ff.ie#u.
as ht is .

That is
,
the distribution of
X it " - t kn - htt

=
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converges to the standard normal distribution
,

as n→ is
.

The proof of the above Them will be given
its next class

.

Example 4 . If 10 fair dice are rolled
,
find

the approximate prob .
that the sum obtained

is between 30 and 40
..

Solution : Let Xi be the value obtained in

the i - th roll
,
it
,
2
,

' '

; 10 .

We need to calculate

p { 3209,55 Hit ' ' ' t Vio S 40.5J

Notice that µ=E[Hit = f- ( Itu . . -16 )
= 7k



EL XII = f- ( 1424 . . .-164

= f- . 6×7×136
F- Var (Xi ) -- EEXi't - E-Exit

'

= 3512

Hence pfsg.se *
' "tho E 40.5g

⇒ so:÷÷÷ e
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= 2 . OI ( 1.018 ) - I

= 0.692 .



Example 5 . Suppose a fair die is rolled

for 100 times
.

Let Xi be the value obtained in the i- th

roll
. Compute an approximation of

Piti Xi s a '" }
,
least

sketched solution :
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=p f log ki E too . toga }

( Letting Yi = log Xi )
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)
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and plug in the expressionthem
.


