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Math 180A : Introduction to Probabitity



E.g- ffrqemofutrast ) An am has 4 red and 7 blue

-

- balls
.
Chasse two balls .

⑧• ⑧

Ça § A- { Ist ball is red }

⑧ ⑧ B- { 2nd ball is blue }zoo

1) chasse balls with replacement
PLAT >ËYT

planB) = = PIA) MB )
p (B) = = Ê AandBindependen

2) chasse balls without replacement
A- and B

P # = Plan B) = ± ! ( are not
P (B) = independent



A and B independent ⇐ A and Be independent

Prof
.

#) Suppose that A and Bare indep .

indep of AEB
PCANB

') = PCA) - PlanB) =P (A) - PLA) P (B) = PIA) ( t - PIB))
= PIA) PIB' )

* am:
(⇐)

PH) = PlanB) + panse )



More than two events?

Def
.

A collection A.
, -→
An of events is mutually

Independent if

¥ct Ai . , Aia , -
- -

,
Aix

( Ki , ciao - - six en )
PHI , n Ai , M - - - Altice ) =P#d) Plaiz ) - - - - Plaire)

EX When n =3 , this meus that we must have

P (Ain Az) = PCADPIAZ)
PCA , MHz) - PIADPIAZ) /P( Arn Az) =P#a) PIAZ)
PCA , MAZM As) = PCADPCAa) PCAZ)



Importantes . .

Tass ce coin three times

A- =L there is exactly I Tails in the first two }

BY there is exacty I Tails in the Iast two)

( = { there is exacty I Tails in first and Iast tasses)

A = { ( Hit , * ) , (T , Hi * ) ) B- { (* , HT) , (* ,TH) }
( = { ( H ,

# it ) , (T , * , A) }

PCA) = # = { =P (B) =p (c) AnBnc = ¢

Plan B) = f- = # = Planc) =p (Bnc)
PCAMBMC ) - O

↳ A ,B. C are pairwise indep .



🎲

🎲

🎲

🎲

🎲

🎲

🎲

Randomvariables.CM
,
F

,
P) - probabilitys.p.ae

Definition .

A (mesurable ) function X : b.→ R

is called a random variable
.

web : Xlw) c- B)=:{Xe B) c.R (event)
D-[

{
for any
*
Bar we can

compute PCXEB)

-
a



Def
.

Let X be a random variable (rv) .

The probabitity distribution of X is the

collection of probabilités PCXEB)
for alt BCR .

Remarie .

Strict ty speaking , × :(D. F) → (R , BORD
Borel se#

Exemptes 1) Coin toss : A- {HT} ,
XIHKO ,XITt-IPCX-07-PKHD-E.PH=D Hair coin )

2) Roll a die : D= f1,2 ,
--

, 6)
,
X (w) = w

For any
Hits P ( X - i ) = f-



3) Rolla die twice : A- { ( ij) : i. je 41 , - - iOS )

Xilaij)) - i (first member) Xalliij)fj (second member )
for Kiel PIX , -- i ) -t P(Xz=i ) - t

S=X , + Xz P( 5=2) - É P = 7) = ¥

P( 5- 3) = # PIS > 8) =

l' (5--4) -¥ pls -9) = ¥

PIS - 5)=L PIS > D)= ¥

PIS > 6) e- I PLS -- 117¥
36

1

p(5--127=56



4) Charing a point from unitdiskumf.at random

÷÷÷÷÷÷÷:÷÷
.For any rat ! PLXE 1) =

size Dr Tt?

For any re [Oil)
, PIXER ) =si, =# = r

'

{ Xer } = { Xetpoir] }
missing in class



Det .

Random variable X is a discrète rv

is there exists a finit or Infinite

•untable collection of peints {a. , _ . . le R
such that ? PA -_ ai ) = 1

ExempteHectare Tossa coin until first T .

X = total member of fosses .

(Already computed before ) for any l' = 1,2 , _ _ .

PCX -- i ) = ¥
ÊPLX -- il = ÊÎ # = 1 ( géométrie series)



Discret rv X is completely described by its

probabitity mass function ( pmf ) px

given by pick)=P(X=k)

for all possible values of X .

¥
.

S - sum of two die

k 2 3 4 5 6 7 8 9 10 Il 12À¥Æ#
What it for every a- R P(X=x)=o?



Probabititgdensityfuncti-Def.LAX be a rv .
If function f: R→ R

satisfis
p (X ±b) =

.

[ftxdx
then f is a probabilitydensity function of X

Remark Definition inepties that for Bc R
-

-

PAIE B) =# (a) dx



E.g.Distanatoofromarandompointinadisk.fi#x)dx--PlXert-{§
,

ÊÊy ,

fx (x) =


