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Math 180A : Introduction to Probability



Reminder.ch#hevsIneguaity

µFor any random variable X with finite
E CX) --µ Var CX) -- 62

⇒lPllX-tee0l33-lOpllX-M3kdst@slg.t
,

We proved this using the fact that # is monotone :

Xsy ⇒ # Cx) s # Cy) =3

Pf
.

ECT -END = IEDtheft-X >o P of}
= HEH - i

. III Y-X ) 30 o

Eg .

Ramen Men ya Ultra has , en average , customers (day , with
a standard deviation of Estimate the probability that today
they will have between 956 and 644 customers .

#customers =X

Blest sxs 1044) = Bless - X - 645) 489k
= Pl - 4S ex-boos

P = MIX-book 3. is)
= I - PCH- toed >3- Is) 31-f-§



(weakllawof.la#NumbeB 9.2
Let Xyxgxs, . . . ,Xn, . . -

bean
-

infinite sequence of it'd .

random

mi:
"

:: ::*:c: ::*:÷÷:::::÷::÷:÷d
PHE -else) = clad

Pf
.
Let In -- Shh

.

END = ELSIE LEIX ,
t - - -+XD

-

- LIEN ,)tEHDt
- - - HI

:i÷÷÷÷
''"I" .

m
-⇒

i. keeps Varick)
- Vallas) - dawn)

Z ht - an
'

- tlarlxitxt . . - th)↳ kr%f -

- E = 'adVwNDtH¥×ng
n

-

f eyelets't .- ta)



E.g. The Large Hadron Collider was built to detect and measure the
mass of the Higgs Boson . Call the mass M

.

For theoretical reasons
,

it is known that ④s 1.78 x le-23g .

How many trials do the LHC physicists need to do to estimate
the correct mass ( via sample mean) within to -24g EE
with probability 395% ?
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