MATH 180A (Lecture AQQ)

Today: Independence.
Random variables
Next: ASV 3.2

Week 3:
homework 2 (due Sunday, January 29)
Midterm 1 (Wednesday, February 1, lectures 1—8)

5 homework extension days per student per quarter



The Mon'\\&] Hall Problem
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The Moh‘\u\ Hall Problem
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Independence
We ha;we Seery  How \Lhow'\vxa J[\\qj( event B occwrred
Moy chcmje The ?robub}\(irj of event A P(AYv.P(AIBR)
What If we have Two events A and B that have
ho’k\r\'\ﬁ’\a to do with each ofher ?

.( A ond © ((\oudc ‘(\QJY\'\\V\j o do with cach other s nhot
—H\Q Satvme &l 7A\ O\V\A B bQiV\j 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, HTTL, The fiest doss hos no influence
B={TTT, TTH, HTH, KTT)  on fhe second fess
2oL peay. L PO i pg
P(hae)=g=%  P(A)=4  P(B)- 5 P(BlA):- - 24 =P0)




\ndependence
Def Two events A and B are (S‘\'Q‘h'S’\'\‘CCL“:D '\ﬂc\ePehden'}
i P(AO®) = P(A)P(B

ExamP\e

An urn has 4§ ced and € blue balls.
::: Two b;ﬂ\s a,fe SQMP\Q&.
() A= T ball is ted
B={2“J balf 15 bluel
Aee A ond B '\h&2?€hd1h+ R
() Mes
(5) No
(0) Not enough whormation
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An uwrn has 4 ced and 6 blue bollls .

.“ Towo  balls  are SQmP\ecl.

@
Y O A= St ball s tedy B =2 ball iy bluedy
Ace A ond B '\hée?zndzh* R

) chosse  balls with FQ?\QCQMQH'\'
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PAY= 45
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P(B)= _KLG-_- = 0.6
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P(A)= 10-9 lo P(AOD) = (2;3 7 %'E = P(AYP(®)
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P(AY = P(ANEY) + P(ADES)

A and B are 'mdePenclenJr
f and on\kj d A ond R are ir\de?enc&ehir

-Proo‘g. (=>\> Su\p()o&( ‘h\m-\ A and V)cu‘q ‘méc?evm\w\f{’

P(AO®BT )= P(A) - P(ANBY

@ " p ) - p(AYPE)
A B

= P(A)(1-P(®))

(<=) = P(A) F(BL> = A and @Cm
}n&_fzmém{’



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

muﬁua“j ihe\ePQh&eM i Lor a.ny su beo llection
of euvants A, A, Al with e e e 2l en
PCAL O A 0-— O AL )= POAL) (AL - P(A)
Exam?\a For n=3 ( A, B.C  are Maﬁua[\j '\ndQPet\&e«\'\'
i PCAQB Y = PAYR(R)
PCA OC )= P(A) ‘P(C)
P(B AC )= P(B)P(C)
P(ARBOC) = P(A)P(®)P(C)
Su??oSQ that A and B ore ‘(néePenAevﬁ‘ Aond C oue

\\r\&e?eh&o.nlr . B and C are ‘méqur\AoM. Ace A B ond C
Mu‘(’hcx“j ‘\héepev\&m% 0




!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) = 52 P(B)=P(C)
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P(AOR )= P(nac) p(anc)

P(AOBNC)=



