Comkional  Probobitivy

Rue (Diviston) (et A B S S be svents sucm twak PCAY>0. Then the condikional Probability ot
B qiven M) denelrd  RCBAN) s

(s On)
HGUNE e

B The oubcames 0N ore the only Potsille owkemes, given A Ocener. Howewer,
SRy = REAY # \

WEA
0 we Mgt ronswmalze:
Pl LAY = %L—E:%
Then
Platpy: S 8w . BRad)  Rean
L r.,;\)ﬁ RCAY RCx) ®C (8
Giwen A, we
Rwmove ouy of A omey e dew

4 ot o oukeone.  3joce
Mo \shapr be
e cose

Rule (Mukiplication) For oay tvents A, % C &,
RCR 0 R) = R(MY. RN = R(B) R@\A)
Genecally, for evenls Ay, .., A S &,

@(D‘N)" ROA): RO\ 7 RO AR - P\ MO MO D)

Sy




Exomples

(74

e

Suppse  m~4  bolls ace  thoown Mt A= lokeled  bins. Lol s the  probobility ok the ek b
1S Qmply - Yiven  the  SReand B d8 o emely?
et B, beg BEa kv e reals Baok  boas L omd | bins 1 ofR @Mpty Twen
Q E‘\ - Q(E\“Ez\
{ €) R(ELN “
S A u\
RENE) - = ( -
S (M -
R(E2) = - - ~ \
%
™
RCELBa) - {22
-\

k\\m\uﬁm‘,' AR Mot Qi T Must ke emply  faea  We MR *‘Mm‘mﬂ M ballg ity W\ by
Nete: we 'od ' Ue on Odered OufoMe 30  Soiee . Widle Owy tRaeae  of | Marpws 8 Raualy ke,
Ony fnding  atosoement  F bols iy et

Wwat s e probobility  that  te  Serond a3 drauen G 0 Shomdord  dROL i O R Yiven Wl
e ey Cord dioen 18 O 0e?
Rt A ond Ay R fhe events ok e knt owd Rend Meds o Ot
Thgm
Rk, W) = = T owmber of aces
St & possile ombcames
Klkecnativly

iy, Bl OA as a O
B ROWY sl,l_ * w R

No: we Coud we Oer on  ordered of  On . Uecdered QubcoMe 3P0tR, Sice ol Quitstey WA equally
Weely tn bt | coses.



Boses Qe

We Roges) bt A BC A be owas su ot R@)4 0. Tea
: . R o

o ?LM% Ry

o By ‘Mhﬂ\nmw and. amtw\ M\es

&

The iedee o O dies i N bletion St Aol Re ot disesse ot Wb

',‘-'?, lected, e Onower o o potikive  is Wy
) M\AMQ “\9. Q.V\Mt,v. of 0 fegawe i W‘lo )
TH o fub Rt bR, WL i e twene MRtk Rgn . Was B diseosRl

Ko PLeUD) = o RC-1D)= A s W B(QY a6
C RG-UBY 2 B RGUDYs WO WMo RCHY<OS,
Woat. \ . RGrid). @) | (a)0s)
et RCY TRy
D | . D
=
o

Note  taob  @(+):= RCeQD) * @(.H\ L\
-Q(t\b\ RO) ¢ R(+\BY.RE)
S (AL ¢ (2

m\\ _Q}L_(’EL_ =0a

o (R008) ¢ L0188
Q\dy .

1Y -

R -

({ )

INM"M:

R sar)



low of  Toral  Probolitity

Mot Promouty, e wee obe B poskiion On  twat by lwking ot Hir Gompleveat, o Odotwer
QuRML:

P@W - RR a K« RO AR

Rue (Low & Tota) Qfo\ﬂ‘a'\\l\\:\\ Suppase Ay o, M PR  HWR Oukeeme spar  SL. Twen i,

(2
© UM = &
@ MON=G6 b ig) (way §, WM foar § awlwolly ™csive).
Thew

N\ \
REY = FRWAM) = D REINY- RN

By dding W tae  Resethons of B wiky e POSHikiows,
We G Reover @

Pw)

« RO K + PROM) ¢ PO *
S
S RE O K

(=
S

= SR RO

t=\

"

B b Omboes 3 Qo s 0Ad T sther Qs Two e deown OF  fomdemn  witAauk  (Rploeemeat. Wk
8 te  chone Yot e oF e kind 1y deown?
Rlove & cota ind) = Rlore of e knd | 9ad) - Rgandd & Ry & eoel knd Lsilver): RGcver)
LA T B
YT DT
) 1(1_-_%\ N

- 10 )



E.xom ples

G  Consider fwe &\\owv\a bivng

o)o) O
000 [
Rin % L

R obw s picked wniformy ot omdem ond o boll it dmwn  fom & Wwat s
e thomee We feked B | Given  fwe bl ik whik?

Do dw) = TBOW

Plw)
RER, 0 W= PWIR) M)
= 7'[5 . "’J. ‘-Q'/lb
P = RGw o ) + R(Ww 0 %)
= RW\R) RE®) + No\m-(?qsg
z 2ho * O L TR
S
R \w) . o .4
‘o oYy h

q (Pelyors Um) An wn comtos b blose bk ond w wwile balls. A Kl iy deown ML ORAIRANY O
\uuksm\g oL fongdeM Ond  Rplated Wi~ bols of iy Coler. The Otveesy  Conbewmes.
Waot i We tvomee e het deww st Wack?

b
@L&\\ = m

Wok s the chance  the  Seeend  boll drown ¢ Blodk  quen te Rt bl deown T black?
Ry = =5

b ewtd



Exomples
(Polyors Um) An wn comtoms b blooe bolls oad w wwile bals, A W)\ iy dcown NILPRAIRANY O

8
Unformly ok fondem Ond  Rplosed WA ¢ boMs of by coler. The @hveesy | Conknmes.

Wt 8 e chowce the seeond AW iy Baek?
R®,) = PW). P@, 10 « REIRQ,\T)
s ke e b Brdorwb bl tued)
btw btwird btw  Lrwid Cotw) Lot wtd) Lbtw) (brw +d)
; b
- b *w

Wat & the Chomce  the  Kest bah deawm  was Blage iven  twe Rend @3 Blak?

R®, 0 8y)

o g ) - QQ%,_\

L, b
bW Wi

)

—_—
brw

btd
brw+d
Tie Maded 18 symmetsic o hwel




Togeoandance

D! Two vt ABC&., BM>0, o said to W independent, densted AL @ ¢
P (A) = PW@)
Tat i, talemolon obowt one  deestt Ok fhe tfhemokion ofF  te otwer
Qosw e obove  delimckion s Cawgvolay '
RCA o B) - RN RW)
B Gews

Bx  Quppose . T bolls o thown Mip 2L by it it od dependRat  probokilhes.
Consider  the  twe  outowt  spates S, ond Q.

&= 1@, 0, 01} Sl v e g
(fetulting Osvongmeat of Lalle) (seqmence of  ¥wfows)
R(2.0) = 3-4=% PCw )= 334
Q€ \\ [} \
RLLY = 4y +3-4.% -“fi‘?w;“q 9 R 3-4sd | cqualy tay
00,2y = L-hek Rny=i-4.4 [ hows
Ry =4 )“L”f(

Not Tn wdwre yesterday, © Wied B do o wiwon oF e bithdoy POmABK  Withek o9& W Goeset wock)
(L4 2 g n Gl tea on Weger

Wt

Stwee e birtwdoy pamdey is Wit fRploment, We (et & | iandered tnking - ond  howe . equolly . likely
Qutcomert LR Wwold  Vave o we  the wethod o adding the pboltiies oF Ry outtome

At o e of  Baumb, | ocdered lunendered | deesnt MR when WMPLAY . Witipuk  fRplacement (sonce wPes (RVNY,
bt . dors. Mober . Watn  SOMPWRNG itk fRplagement.

D Bweats Ao, S L ok s h W (utmally) dependent iF . Rvery  pusMe | subet o W MY
dRpendent:

@(0(\;\= “@(N\ for omy SC G inY

(13 es
Noke thot ¢ ol e Al oo poiwie . independent, ik i b neessorily | the Qe that ol e A o

Muatally . tedependent.



Exowmgles

Q

| [#»]

((~4

lr A osd Ay R fae eveals ot twe Bise ond Stend eds deown feom 0 Stomdosd  deew
e 0Cef. hte the  ewall  indRpRudrnt?
Takively  Ne, QUdiag A QR ON B Beit o odfecks 4e oioR oF an DR on R SRtond  diow,
We outt  thetk  whwetner
Bom  foplve,
RO A = e
Vow v Wicwiate ®0s)
RCAY= R AN RON + RO\ R(R)
- S AN
%\ 51 8\ 5L
< i (é- X 53> = i
59 \ S\ 8\ s
S Bl AY* R0
\\mee' wte ot WU“\ = QU\'L\ XV\ QN.\. bﬁ tnduneiied,
RO =B = .= RS =Yg,

Tuis 15 kaown 08 SMMRWY N Simple  (dndeM SoMpling; Rwn Bhsugla  the diows QR degendent, wwen
Witeuk  tefuOon  Cbouk e otwee drowd, fwr PrebokiiiR) far pon ddow ok W sawe

<

A os-Sided dR 19 fled A Rwen Rk Ry o R Rt e tet Dores Lol respeckively
OpgRar. fve  the Rl Ky Lo By deRndent?
No. T' none of faces © Yrough S oppnr, k Mwk R we Coge el fote b ofpeoss.

Mlae! & ORLO L. Rg) = Lt R

Consider two fuips of o four . L2l B, W2 bR fwe ouenls b tie Krst Qnd fond  foues o W,

Ond S W tie WMk Hok bk fosies o te sawme.
\\\ &\- “’L
WL s REIR=Y: RG)
b LS RO\ RE)
W, W ond S nek tukudlly dRpondrak:  R(SIHOW) =) 3 RO



Moy kol forodox

Q Qa o qoMe  fhow, there Ofe 3 deors.  Beind ok depr 13 O COF, omd bRWad  tap ober  bwo
0 goks. Twe folowing  Wogpens.
O e owtestomt  fidks O deor
D O dor i3 ool b Mo O Quot  belied b
B ™o contsioat  War Bae  OpMw of Saging or  Switclavg,
dnould  We Ciestoat Sty OF Swith GF *Veg woak e ne)?
Taoitowly & tMs Wle & ddeswt  Motter Wowkiey & & ool bette b Swikcs.

1 2 3 1 & | K)
Yq 'l ‘bs Yq 0 ?
2.(,5 :!.(.!>
let € b the quent ot e PMre 8 WRind  deer
R e ok bt tonlestont . Sweewes deor i
R R twe it tab  twe Wy ewols deor oL
Tagn
2) 60 ) Rct\mm
R®, 0 c 0 W)= NEE RCE O ) = P(C)- ROk\LY = ;%, N
% 4
Waak: Mgl fReeal RUeH\
\,q donr 3 ev)\:v\:-}uma‘\ur ')_eo:ar K
= 2.2

ot 0 %R ooam . ek Swioeg I8 Supeel,



Onions & Ewents

™ Pringipe o Tadugion- Brclusion) | Tor ony  @venls Ay e, M C S,

43

l*-\ &-\.\-\ L"‘ 8‘\,!\ W=k

(Ukb)- 2@(,@ - ZZ‘M“N\ ZiZ@U\m\,\\m - ﬂ(\)

Mav:s Qms gy

By ndwekion.

B Supesse A ders o plad M n envelopes ndendeatly  ownd W\&M\a ok Wndom. Whot i W

Tan  (Boole's Thequolity, Onign  Qound ) For Oy  QuRAkY Ay o MEL

)

—

Rote  Complmpatotion — Olipws U JT N

122

choate kot ne  eHer  gees fwbe the  corek  lecokiea?
Tom  lettuse A, there e o

Z‘(‘\

R{derangpmeat) = —LN‘—L‘ . (“ ;_ QS - - Do

(Y

pedntaties  omd . Dy derongrvents,

maal®0) < (D) ¢ 2100

By manekon.

bRYWERN  WOAS  OMd  tntRrsRekians:

One= O (’m D%

= i G

Muwoys tngider o0\ Dot opprodehes.

B obog bas 0 fd morbes, S bue  worbes, oad 'S gmen Moebles. Unibhemly ok ondom, N wowbes
R wmpled  Witw  ceplocewmRat  Yeom

te bog. Wt is fwe  probokility WMok ol celers apeon?
ek Mo twres R, % amd G bRt tean Rk WR O SRe O (oY, blve, Oad Qeen Marble, fesQRUwRly,
Consider

“ R MR wenb tndependenk?
TSk oy b Rl REIQ) oad RGGAR AR
Tea, Gsider e bk RO RO G,



