Conditishal  Probability Juty 420, 2026

) The Mowty watk Preplem

2) Cov\ofl’riov\ai Wobabl\jl'tj
1) Bajes Rulde

) Total P\ﬂ)bab{}ﬁj M

Lesst times

_(;:-; Somple SPaCe

Wy 2 Samble Point (Olieme)
14: \, *==) n

oPrlwi] ¢\
- 3 PV[(D“] =t ‘

{/:\

- Events: E » ‘r\)f[ﬁ}= g Jéftwi—]

b —_
_ The compPhlement of evenr E : E 3P(TE)<(-F[E]



DThe Monty Wall Problem
e Thete ave +hree deols.

e A Ca is kewnJ bwne of
the J%TS!

° G©a1‘5 )ae\'\iv\A *ke, OH'\Q( twe &gafs_

). The contestant Picks o dest” ((but cloes net ofen iy)
2. Then , Ralls assistant ofens ont of the othey twe
o\ao@) feVeaJiitj %SQCLT .

3. The contedtant (= thew Gven the oPtion of
Stk with their cuntent cheite o switchin] teo
the othev Uma‘%nep\ den

door IS the CeXfect One.

Qwestions DOQj we Contestant have a better”
Chance of w\'hmi\ﬂ [} M/shc Switches doaf?

Assime the Yize is eleaﬂ] LKQXJ +o

be  oehnd Ay of the Yavee doors



14

LY WYX o\

$o~m?£‘2 SPoce Vel | a
C: CaY i C 8 9 l
33300\‘!’

Wl 6 S

2 -{ampes, et s s e
WLOé we 35wt w; hatPens

\ 2] |3

Q’:{\,z,ﬂ < 9 9

?V'[ \3 :P{Lq:?{tjj:_‘lj
B winnin by switchiv)

Chesen | o P
|| %3

5 witen
34,2

E|z 5 3
2

}
l

am—

pviE]) = Pr1=2) 4L 13)+PC (2]

+W[3—>\3= 0 + O-\-.%*%:’z_

)

< 2’\- = ‘?V g__z_
Prii=2]} 5% 0=0 TED :



' \ [») NN o PR ¢
we Vi TeY oy wivinww] V-




2)Conditional Probabiity:

E XamPles s Twe Coin £1iPs « Fivsr £hip i3 heads o
Plobabifity of two heads?

0 ={ R kT, T \*,TT} 5 Wnifofm Plobabifity Sfoce:
Event A = FicE Plip is nead$ ¢ A;{H“) “-\-?‘

e »
New Sam?le Pace o VW L HW

Event B = tws kwlszs M\ﬁ o VT offT

The P, obo\'oiﬂn;f) of two heads € the First £LP is hed

The Probability of B Given A is Prieis)
=1
ExamPles Two cein 1hifs . At least one of the £Lifs is
kmels . bebab,‘ﬂh‘j of +wo heads?

Event Az I, T, ]

EVent = g\‘\\*}

> The ?rb\mb;liy of B Fven A
>PY [ BIAY= .\5



A non- wnifofm C’La”‘l’xﬁ

D < gRteﬂ, DIwe 5 Creen, ofcu@e"

PY[red|ved or qren] = 2
bl ek o e

4
» A 7

A= { > veds, 4 reens]

B- { 3veds]

Anothe " esamp fe:
Consid ey _Qsﬂ\.,z) ...,Nj A
UJlﬂq P{[\‘\—S s ?\\

\,e,i‘ ,4 :4{ \77_73}
‘3 3{3,9&‘}

PYLB\A) = -




Assume  sSamPle Pot we A, then

v Lo/)
Rloia]= 2 P00 o

YVA)
Then ;
W\:ﬂ AT
Definihone The covwlfh‘onqj Pfobabi/ijj of B
given A i _

P\([Blﬂ PrLBNA)

A’ 3\\1{,\/\ 3 P([A]
PriA| 8 = PrLAD B]
Prigl

One wele ‘Q,’K,OMQ}{ 4

SWPPs3e T tess B bo\ﬂgs nte bihsj one o fF the tivne

A="V"bin is emfty "; P= ”z’”d bin > emft)
what s ?fU’rIBV 000
*”"(‘ 3?(_;‘_;1\:3211 LVILZ L2 ]

A= 29371 , B= ‘93} )S ANB = {73?

WAl=22=2  \Bf=2"= 8 1 1Ang|\= @<




AR5 B S |
1B\ _ % | ANB I

ijeﬁan Inleefe,y\ceﬂ

oA Waj update knowfeo/]e ofrev ma k{vﬂ an
0 bseYVahion

® We mc}j \r\DWQ an ﬂﬁfimafc ot P(obab‘dﬁj Ore Q
given event A. = priov  rowSee

o Aftey’ evert B oCluvey we Con (A,Pdaj'e this
esvrimalte 1o P«[Aﬂ&}

o In This ntel ‘?(z\a’riov\{ hiA) = Friel Pldoabif 'ﬂ

?([A\B]o.Pa?}g(io( Probebiliff

Erxam? Lo
Theve S a new fest £ o celtain disense.

|) When the test q?PﬂieJ te an offect ?efsorb
the test Comes WP Pos\YWe 30/ oF cases.
and negotive W 107 - FalSe negarve”)

2 when aPPlied to a hea)ty Perdon the test
AN



COmes uP neJarive 30/ of @uses O\v\Cl Post\Ve
207. YEolse Bsitive”

—~ 3UPPZe that @VJJ By of The PoPtdortion
hag tHhis 0‘53&156. kpf.‘e(‘)_; A

Q.When o (andom Pedon 1S fested P%\t’r‘\\/ﬁj
what 15 the Plobabifity that The Tl sen

has ‘l“he dl’ﬁe,ase? Y Pytﬁ-(' B-J
Let)s debvie avents: -
A‘t @\.H&eﬂ"d B2 Testk 1S Pesm\/t.

Pr(#3=0.05, W 8} =09, Prisia)-02

PriAIR]<_PriANE) _ PR PrIf]

PViB] EAS '1\'&3
PYIBIA)= W[A(\B_J = PKLMBJ=?Y (B\A) VTA)

PN

—
PYUR] =Py [ANB) >

+Pr[ANT)




PALANDS) = PrLB\R) PITH]
PNA NBY = AR \& ) MAVAEMME \@] () _?rtﬂ])
Y [A\BJ = PIIRW) AW
PILOIA] N TA) AN BIAJ W

3) Bajes’ Rule s Pcalp) - LRI PA)
A= PYLANR] P(B)

‘?(U)%
?fI,@\A-) = ¥'T (\Dj/?rut]

‘l')_rofaby" Pfobmbfy Hj RM/Q{S
Imodine two bins C@n’mm(@ some humbper o P
Yed and Areen

Dint Bih2
& OnZ bin 1D Cheson with 2l | ® ‘l '
Mobability > D07, 09| | %9

@ Then o ball S dfawn Wnifgmly ot yondem.
T

o Whal i5 the Pfebabi/»‘f] that
we Picked @ | Qiven that
o Jreen leall wol dron




?V[BI ’ 31@2%3 = YY LngeY\\ P,D"P{ Lﬁaz -5\.
WLﬁYeevD u —2%

PATreerls PY T 3feen ) BI) x 31 [9reen(B5]

= Prlgreenny (TR, ) AR T Jreen B2]
LA E-2Y

2
:_X—L | L:_Q.
b Z YA =T 3

Definition ¢ Event Bis Paftitiohed into n
‘6\/6Y\“’5 Au-'-pAV\ H’%

2.4 (\Adqu fer@ﬁjij
(1€ A, -, Anare

vatually exclisive
Then the total Probabif Ry D

PR = _i( FIBN A = 2 ?Y[bwa?ft@

\'L: e —

Ty =l




S0 fol the bays yiLle
P([A 18] = PrB\A: ) Priai) _ PrUBIAIN A

BlA. JPA
o) Savpa)




