MATH 180A (Lecture AQQ)

Today: Independence.
Random variables
Next: ASV 3.2

Week 3:

o homework 1 (due Monday, January 23)



The Mon'\\&] Hall Problem

You P\Qj the —(o\\o\m'nj gome. There are fhree doors.
Foch door hides @ prize. Behind one doer fhece
s o Car behmé ‘\uoo D\'\'\Q(‘ doors - jOQ_\'S,

(not open)
\/ou C"\OOSQ one door. _\—\\Q \'\05+ O?QT\S ohe o{ ‘ﬂ\e

-
=

doors gou dd not choose re\rea\(na o jooﬁr. You. cure
how guen a Possib}\{¥j o eithec stick widh your
Of\ks'\r\ow\ cholce o swifeh Fo The ofher closed deor.
Should Yoo switeh 1 (@) Yes () No  (© Doesnt w adfer



The Moh‘\u\ Hall Problem

LQ.‘%S call fhe door jou choose # (. |n This case Mor\J(j

will open door F2 oc door #3, Suﬂmse Monty opens #2.
B = {“ﬂw car 1§ behind  deor #0
A= §Mon+3 opens door #214
We want o Loew

P(B5IA) =



Independence
We ho.w& Seery  How \Lhowivxj ‘h\qj( event B occwrred
Moy chcmje The ?ro‘cmb}\(irj of event A P(AYv.P(AIBR)
What If we have Two events A and B that have
ho'“r\'ma to do with each other ?

.( A ond © ((\oudc ‘(\QJV\'\\V\j o do with cach other s not
—ﬂ\Q Same oS 7A\ O\V\& B bQiV\ﬁ d('s\')@"h“‘ \

E_Xa.mp\Q_ F\\? o coinh 3 fimes A= ﬁ\r\e LiesY cown s he&éss
B = {fha second coin is tails §

ﬁ={ BAR, HRAT, RTRH, HTT') The fiest doss hos no influence
B={TTT, TTH, HTH, KTT)  on fhe second fess



\ndependence
Def Two events A and B are (S‘\'Q‘h'S’\'\‘CQ“U) '\ﬂdePehden'}
it

ExamP\e

An urn has 4§ ced and € blue balls.
::: Two b;ﬂ\s e SQMP\Q&.
() A= 1T ball is ved
B2 ball {5 bluely
Aee A ond B '\h&eFandthr R
() Mes
(5) No
(0) Not enough whormation



lhde{ly_hde hCe

E \
Xa.mnple An wrn has 4 ced and € blue bolls.

." Toos  balls  are SQMP\QQ!.
" ' — 5-‘- { . T nd .
A= {1+ ball is tedy B {2 ball is bluel
Ace A ond B '\h&e?zndzh* 1
) chosse  balls with re_?\qcemeh‘\

P(A)=
PCAOD) =

P(®)=

2\ C‘f\ODSQ ba“s W\‘\'\\oa.(k FQP\C\CQW\QV\{'

P(A)= P(AOB) =
P(R) = A ond B ore



lhde{')m\clehcca

A and B are 'mée‘:enclenlr
f and Oh\kj d A ond R are ‘\r\de?endeh"'

Proo‘g. ()

)

(&)




‘r\c\epenéeh@, ‘%F Mo(e ‘ﬂ\c\r\ ‘{’wo eNents
DQC' A collection of events A, Az An 1S

muﬁua“j inQ\ePQh&eM i{: Lor omj su bcollection

of events AL A, Al with Je( el el en

Ex&m?\a For n=3 ( A, B.C  are h«uﬁua[\j 'mdQPet\ele«\‘\'
it P(AaB Y=
P(AQC )=
P(B AC )=

Su??oSQ that A and B ore ‘(née\:enéevﬁ\ Aond C oxe
\\r\&Q?QhAQn'\' \ B and C are ‘méQqu\AoM.



!m\?orJrom'\’ ex&m?\e

Toss @ coin

A= § there is emc:Hj one Tails n the first Two tosses|
B = {fhece i exactly one fads in the lost fwo fosses]
C =] There 1 QKo\c’Hj one Tauls in the fiest and st Josses |

A= {CRT ) (TR )y B (x AT, (¢ Ten))
C{ (RonT), (7,5 Y

P(A) P®) P(C)

P(AOR )= P(nac) p(anc)

P(AOBNC)=



Random variobles

(_Q_ 3P - Prabqbi\\'JrU space
Dejy- A (me&surab\e_*) fonction X)) -5 Rt called

o rondom variable.

{weQ:X(tA\E \5‘& = { Xe®icQ (Q\Jen‘\v

X

. R
Example Toss o coin. Q={RTYy. Define X:Q-R




Pro ba b l\+3 distribution
Dmcdl_jjf X be o random voriable. The p ba bt |
(S (B ;0 | . fo DG O\ \‘
abution of X i¢ The collection of Probab\r:{jﬁﬂ

Remw‘ \L

EXOJY\ \ ‘
PQS l) QIn TosSS ¢ g S =
( -\- H | \.\ [)=0

(’?C\\(' c_ou\)
2) Roll @ diet L1=fne3 ws ¢}

for o-ny le Le6



Probability  digteibution
3\ Roll o die e + Q = {(\j) LJ& ‘Z.--(QSG

Define P(5=2) = P(5-1)=
P(S=3)= P(S=8) =
P(s=4) - P(5=9)=
P(S=5) = P(S=10) =
P(S=¢)= P(s=1)=

P(s=1)-=



Probabi ity distribution
4) C_hoosinj a \:c'\n% from unit disk uhhcormlj ot rondom

Q~{weR: dist(ow) £13

For any <o,
Tor &V\y (\>\‘

For 6Ny 0&C &\ P(Xé(‘):



