
MATH 180A (Lecture A00)

mathweb.ucsd.edu/~ynemish/teaching/180a

Week 3:

homework 2 (due Sunday, January 29)

Midterm 1 (Wednesday, February 1, lectures 1-8

5 homework extension days per student per quarter

Today: Independence.
Random variables

Next: ASV 3.2
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The Monty Hall Problem

You play the following game . There are three doors
.

Each door hides a prize . Behind one door there

is a car
,

behind two other doors
- goats.

cnot open)

You choose one door
.

The host opens one of the

doors
you

did not choose
, revealing a goat . You are

now given a possibility to either stick with your

original choice , or switch to the other closed door.
should you switch ? (a) Yes (b)

No () Doesn 't matter
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The Monty Hall Problem

CLGOAT

Fl Iz II3

Let
's

call the door you choose Hl. In this case Monty
will open

door 12 or door H
3. Suppose Monty opens A2.

Bi
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the car is behind door His P
(

B i ) = 5

A
={

Monty opens door H23 PLAlBz
)=0

We want to know PCBsIA). P ( A | B
3)
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independence
We have seen knowing that event B occurredhow

may change the probability of event A, PCAS PLAIB
)

VS
.

What if we have two events A and B that have

nothing to do with each other
?

! A and B have nothing to do with each other is not

the same as A and B being disjoint!

Example Flip a coin 3 times
.

A=the first coin is heads }
B

=

the second coin is }tails.

A
={

HHH
,

HHT
,

HTH
,

HTTS The first toss has no influence

B
=ŞTTT,

TTHI HTH
,

HTTS on the second toss

PLANB
)=5=E, PLAL

=E,

PIBJ
:E,

PLBIAL: PLA
)

= EE=PCBS



independence
Two events A and B are(

statistically)

independent
if PLANB

)=

PLAJ PIB
)

Example
An urn has 4 red and 6 blue balls

.

Two balls are sampled.V00 A
=p

ist ball is reds

B= {2 nd ball is blues

Are A and B independent?

(
a)

Yes

(
b)

No

(
c)

Not enough information



independence
Example

An urn has 4 red and 6 blue balls
.

Two balls are sampled.Vo000 A =p1st ball is reds B ={2nd ball is blues

Are A and B independent?

i
)

choose balls with replacement
PCA

)=10

=0.4

1010

PCAMB)=0.10 =0.24= PCA
)

PCB
)

P(
B)

= 0-10 = 0.6

2) choose balls without replacement

PCA
)-1.9

99
= Y0 PCANB )=T

.g

24

+ %%= PIAIPIB
)

PCB )=Tig0 : F A and B are not independent



independence PLA )=PCANBIT PLANBS
)

A and B are independent
if and only if A and BC are independent

(=3) suppose that A and areiB ndependent

PLANBS )=PLA )-PCANB)

=

indep
PIAT-

PLAJ

PIB
)

A B
= PCA

) ( 1-PIB))

=<
( ) = PLA

) PCBY =) A and B are

independent



Independence for more than two events

A collectionAi
, Az ...Anof events is

mutually independent if for any subcollection

of events Ain
,

Aiz
....

Aik with Kircizc
--ciran

Plai
,

NAi
2n--NAik)

= PCAi .)PCAiC
)

-. PCAia )

Example For n
=3,

.
. are mutuallyindependent ABC

if PC n)AB PLASPCB
)

PCATACPCAIPIC
)

PC n 7B C PIBJPCC)

PLAN BAC
)

= PLAS PIBIPEC)

suppose that A and B are independent . Aand C are

independent
,

B and Care independent . Are A
.B

and C

mutually independnt?



important example
Toss a coin

A
={

there is exactly one tail inthe first two tossess

B
=)

there is exactly one tails in the last two tosses
}

C
={

there is exactly one tails in the first and last tossess

A
=ŞCHıT,+),

CT
.H,

+)} B
={CT,

HIT
),

(+,T
.H)S

C ={ CH
.+,

T), (T.+. H
)}

PLAL PIBJPICT=2= =

P
(

ANB
)

= PLBAC
)

PCANC
),

PLANBNC)=


