‘9 CO'\Ai-‘TOV\a\ PhoLobiHU gflv\alcfe'\o(%c_c

Knomi'\ﬂ 4hot a4 eveak occuned forces us 4o
Aeasses the Mo‘m‘).’[ﬁt& w( aqo'H\U) ou‘(u»qe.

_EMQVJ.C: (ov\sialM a Oa.\‘g af }\o(\ir\d o ‘Fa?h die fwice.
* I fofal scone Lv‘alxeh than 3. win 46
* Otheswise Zlose £1.
gz\éhgboéot»ilf‘v o-( wiMiU tS PJ}oLaL;Ha of
(4, é>, (6.&), (C,S)) (5,6>’ “5),(6, 6) le. ,

+he PAoLaL;L'IO i -‘-f;‘ :'3% = ,}

Now go,”)%& +he _;é!ﬁij.d.Lo( die 0,‘ve§ dou 6.

TL\C r\uMLU; o{-‘ Pof(i“& sohes (\05 Leul
neduced from 6 o 36




The ofu‘d.v\al sample space  containg:

() (2) () () (s) (1,9
() @) (29 () (as) (ue)
) (2) (D) 68 G5) (.9
() () (63) (48 (5) ‘xé)
() (62) (63) (54) (s5) G)

L(‘.Q (6)  (63) () (65) (e0)
>

Snf\cc H\c. -{'hc'(' ou(-co.»‘c ts 6 H«e SOMEIC
§poct (s _fo Cor\iaur]' clc-v‘e/nLS thet
has € as _B_pf)ml elemend

A«HU) die ¢ ops_8& Mb the Aew s?a”\flc sface
becomes +he lact how’

New éawplc .S‘Pacc .

AL = { (G, I), (G,Z>. (6- 5), (‘nlt> ) (("S) (G»O}



Let Albe +he evenl of winaing +he bek.
B be +he everd of finst die shopping ol 6.
Befwe extra information :
OB A RN
p(AnR)= p(f (ea), (€9),(6.0)F)
334

Afdes aM\ fioqal info we have @ new g&oLeL.‘C
call i1 P cuch +hat %

AOEY}
P (8)= 1
Noétmt:a#- e, pleng) =16 -4
‘gW) I3 le) ke
ie. /&frlq b orgin cample space

= P(ANB): () - PlBAB
kA)«P(B)) wd b ) ‘mfgj)




Deh 320 Leb (2,3,0) be o probobl 5%
lek B be MG i sud\ 4hatV P

Fbl\ an WM‘ A the CO'\J\‘\O _\_ Ao a‘)\;
of A gvef],(% 1S e l\ﬁ

WA\@) - P<PA(A%>
)

("eall B +he condibion; v)
. ‘o\“'(/u"'\o'\ 0{ the QLOVC '(DA*\‘*[A P km) %%8;

Bas.c«ll B has occwned aad we waak phobe HU

ocCAN .vc & 1\05 occu\hue Yow ase
quu Agﬁg_ v dow, yu “pool’ _of possib le
_o__iw Q $ umk such HuL R hag_occused.

Wl\m we kpow & occuned, +he occuptqcrs of A

ahe all ard M(U those Situaliofs whese Ln“\
A oAd E:»ofCuh

Siqce HYou ahe o€Sumin
B occured. Tl\e Ma) »\umlobpwf poQSlL L‘]Lg
ane reduced b on‘a Hiose whene B hppered.

Heace,
4 o.( oCCuheqces -ﬂ (A/\ 4
{QUE 4 B = o8

«H’J ot'cw‘)“\ccs whese
B ocCuhed




M‘ Fo 0"\0 evend B with P(3)>0, the fuqchion

32

_phoef

V\/C ',/]ovg -(—ka\( +he Mi]—io’!al ?}lOLOL;II“U-
olso soficfies 4he aXioﬂJ_Mﬁ;

Pg dt‘(lfld LO
Pg(A) = P(A‘B)

‘("h oA LVC"*’ A s a /\o‘odlf'H 1o‘l'ior\, 3‘
So-“w‘o (—’1,3,?6) is fx pAoLaL;qL'% s poce

NC!A fo show that Fg Sa‘is-r(c; (P|),(P2-),(P§),
ugipo 4hat P does.

<Pl . nhA
30)45(;1 -(/\O)v" '(’kq) P (A>>0 as Pg(A>:E%E)>

and PW\B)ZO aud p(8)>0.
Siqe ANB B, by (p7) P(ang) £ P(8). 5,

o< PAMB) ¢ P(R) - 4
PC8)  p(e)

—
—

0¢ P ¢ L = P (A) efo)].



(P2):

P ()= P(ng) - p(8) _ 4
() p(s

(p3):

H fE \oéL} s a cowtj( ble collec 0'\Jus oink

evenls, +ke +he u{(ec(—.o {E ne\iel olso
(/' o‘tﬂlom Tl\uf usu\o (93> fon PAO\m\o \A‘Q P,

C*?\Mt& Pe (U E;> - P«VoerE)ﬂ fé)

us:p&‘ el P(8>
rexd 0 . K%IE;/\@)>
?°Oc o0 g>
2 Z p(Ecn 8)
e 1)
= > Pe(g)
ceT



ate all 436\)0:“44'-
Co

(E/\@‘(ELAG)--. . (En8) ase al| A;ijo;njf.



_E_"_‘Ml_{ Game *'\V°‘V($ hossia 4wo fain Coms !
3.

2 . 9‘0(}‘/7 wing l>() ch;’\‘] atleagh e hail

L e et
Soludiogr A4 cdasd of gome samplt  space ‘s
1z $ W), (), (), (T3

led B be evea) Fhot Peden wins the o

W‘W 8= { (), (T4), ()

eveal .
Lel A be 4he CVCH’ thal ke Od—s 2 Jai ls.
Az '{ (T,T)'k

p(8): 3/4, VO): s, P(An@> :\/z,,
C%Ai('i(vli'\d | event B, we See that

o(ale) = P(ang) = g - L
P(8 3lc’ 3



32 The Malbiplicalion Aule
Exemvlc'. (,o'\SiAvj hauw@ 2. balls Ou-‘ .,,( Q Loo (Wi“‘_w“'

35 pepleagment
Bog—(fo?hm; @ white bolls

' 4 her ball¢
whel is the P/\ohaL;I.‘io Lotk ane ned bells:
&g‘u‘hgﬂ; LC(’ ‘R\ 5( -“\( Q\IM{' “\a{— H\c 9/\(4 Ba\\ LS
he

* Rq 'loc the event 4hat the cecond Lal\ 15
bcﬁ.

The example  questiog asks for p(RNR)

For 4he finst dnaw, P(R\) - s (%%ﬁ» s
sy by delesvine. All balls ase %ua“q L‘\Q(AJ
ordY one third a@_loaus ate ned

Less eagy fo detenmine P<K2— becauge we
J.o not k»\ow wl\cl(keh +he iMe the CQ(,om!
ball is picked, whethes Fthene ane sAW & o4 3
sed ball s iq the Laa_ Thet depends o outome
of first dhaw.



abilidy (R [R H«n{ Hhe Second ball s Aed
giver Fho! ast ball was ned because (iven 4he
informatioq we als know, +hat thene afe 3
sed balls left and thehe ane (| balls lefh

al4v Od’hdn

‘_% l»owcvos deferyine  +he condibioqal Mob

P(r 1R) = 31

? o o\ue b ga,i‘om the dotal 18 Enew 1|
Lolls e . wl\che rd Lgﬂ wag p,cked au\o‘ 4‘\?)1! Qhe
3ned  balls Heqee P 2,_)2)—,3/u
us..@ 1hee Aaool\w

% 3y - F(Qﬂﬁ)

% e\ &1

lep 2, -l

>\ Hu

Now hcca(( o(&(;\ ,,\C Comfi-“to'\a[ PhohaLIL“‘a"
P(R'L‘K(> 2 (S“&)
P(R,)



we Solve thet Lo P(Ry0R) gy
p(tanr): P(Ry1R). p(R))

Theonents (Mathiplicatio Aule):
Te o Leb Aob be tvends it #(8)50 Thet
| P(ang) = p(41g). P eﬂ
bl p(Ang) - —(—U(n; (&) = p(Alg),P(8)
P8




BQMLC We now addness the cLues\Lio'\‘.
35
oakimed: whal s p(R) .

We use the dnick of ‘?H‘h"o up event 2,
indo wAin] of d-'c;)oin'\ eveats.

Recauge

g, = (aR) v (RaRS)
7

Ry

'

andl
(R 0R) n (g0RS) = ¢
we Can whike
P(&) = p((kne) v(&ne))
¢ (1)) = p(RR,) 4 P(Ry00,°)
(Ldﬂ-»\3-e>: p(l0)e(k) + p(1R) . (%)



p(r) = p((rne) v( £n29))
(by (7)) = P(RanR) + p(200,)

(Lom\z-e) = p{alR)e(r) + p(ry1R)- P(&C)
-V~

1

AlTL phobabilties ov\‘+ke MoUr- hard sde ase
easy b calculate .

PR (RE) = 4 as if funsh bal was ok ed,
Hene ate shil k sed  balls OMMﬁs’r the [\ balls
in the ba

Also use Hge di%}hm‘-

‘{‘\ 3{(( - P(Z‘L\ﬂ\>
Q%ijkhz‘é;%Zﬁ\

él, %, el < (g | c)
¢, 2.< Q‘)_ R\

And P(RS)z 1-p(R) = 23
Su‘DS"AW"\‘rﬂ no obove eoLua{fo'\ Oives.'

P(e) = 3.



EXGM?_[L ASSuMc 60/ 0") o-( U»\Su"'\e);; Love mo‘m\e
33 pMe ho matwtackupen A,

30/ fm% mafu -('acjru»ﬂm B

l0-/. how Mot ac Furen C.

The /\oBaLqu $hot ?kom {rom Maqwfadusv’n A

Sfor\‘!’MeoM > «((aﬁes w6 1. \0.0
Ton B it |Sl0 O OOZ
for C it s 3/ (0-0

PAOLOLILJ‘O M /'thOW\ Cus"'ou«?}i P“N\C ao
u,g i\ {]aw\es?
So\uliv\', Evcﬂ' MAf /\(MJo wc-‘oqm kag ?\Mg {Ao%
MMU‘}M‘M(/\ :

Event Mp, Aa4do cuc*‘oqvw hag ?W\C {ﬂow\
Ma/\(:}ar,(“h(}‘ @

EVC'\" M(_.: /\0440 wc—‘ow'w kag P\o»\e —(Iw»‘
Mawj'ovtuh(/c C.

Note +hot eveak Ma, Mg M, an¢ J.‘gd',,,l_}.




Man Mg = MgaM, = myam, = @
Sihce MA+ Mgt M,z 60 430/ .4 107 = loo/
L2 MU Mgum,
Eveat FL uslomens p\\o»lc gets indo 1[ltw\es.
p(Ma):= 046 P(Mg)z0.3 P(M):o0.4
ond
p(FIMN=0.00 P(Flme)z000 P(FIm)z0.03

Now spbl F wlxosc Aobabil by we wat to
Co\wlawft'- inbo 3 Jisjoi?n\l cVMJttO'-

F=(Famp) v (Famg) u (Famc)



F=(Famp) U (Famg) V(rAmc)

= Fn(mv Me \) M¢> (a‘isl'b.‘ bubive [0-9
= FA . (dic joint exeas)
- F

~ Comwtoq e[emenks
(Fame) v (Famg) v (Fame)

- F(\(MACUM(;( UMf)
~ Fano= T



Thesefone b Akion, (03)
P(F) = P(CEAMA) v (Famg) u(Fam.))
= p(ram) ¢ PCFA Mg )4 p(Fnm,)
2 P(F\MA>?(MA> ¢ P(F\M6>P(Me>
+P(Fm.). 0(m.)
= (00)0.0) + (0-02). (0.3)+ (0-03).(01)
> 0.015

So 4he  paobabil thot 4he plove o faad o
cushomen Pft«me O‘QO h "“aqeg f; l.S{/‘



_'\_191(’_9_: E‘L\Mhl‘o'\ 00{’ a LA ‘.0'\0 -&)}1 ‘HU\?,( aH'UMa‘;vg
events.
we caq shorter +his u;MO the sel index Ao]m#.‘o‘
WM secling 12,

index cet Tz £A R ¢k
Rewh b eimlioqg in Exa.mflt 3% o

M;(\MJ=¢{ Vi€l | if]
N - U MS = (MA\)Mgv Mc)

LeT

F- U (Fam;) :[(FAMO"(F”M%}

CET 0 (Fam,
and
p(F)- Z p(rlm) P(m:)

veT



+hs notatior to {onml.ce
J‘:{: ic:l:\a ';}W s n H:\eo D’L Space indo
oy

Q@  waeq of _di OoL_L,éQ ]
D\Cv\SY' We gao that 2 cou'\J(oL[c collectiog o1£ even
eS8,
{8; \ieI?

is o pahtitiop of 2 if
8iNBj=q Vijel, it
and

n: | ) e

veT



_(Q‘_;ﬁ*_\.\:& (Law of Tolal PAOLoB.'l»’LG o Papkidion ﬂeww..\>.’
| Led EBZ\EGI? L( a fah“iiio'\_ of a Samp)c
space (L such +hat P(B1)>0 5 each (€T
Theq -
p(A) = E P(ALRL)P(B))  Yeverks A,

VET

prool: Siuce P(U B)z P(2)= L fon eack eventA,

P(A) - 9M> - P(gt(Ar\8:>>

G 7 fg) o)

vEL

= > palzre)

leT

dsdabudive law:
(Aﬂ[@:.vﬁlu. ]): (Anﬁ;)\)(ﬂ\)&)..
= U (n 8;5

¢




(%)

{ianed) = 5t

‘061
lef t€1=N
P((Ans.)u(me v (Af\es)\)----v(An@nﬂ

Since all g b 8 ate i oi'\",
(ANG,) o (A(\Gg ane all o\fs;) .
LO‘M before ("\ veaq d a()mus

-
-

e(Ang,) + PANB )+~ 4 e(AnB,)

| ZP(AMA;)

VET



[)(a»p_\; 04 +kv\h$¢iod moH- 5400 v, Mdo% «(LLMS

2.lo

Paobalb; Lb a—( Oon@ b £bleas s Ly

7““‘“”%5
If Jou chooge b st /w\o S‘\'aqiho
awokc L coleulug le u.he ¢s /1

-C Gou choose 4 pho\ml, Lb 4 S*'@UHU awoke

1Y coleulug lecd e is Yz

Wkal 13 Fholr: L Lﬁ S"GO'U awake Auin‘na

calculus lectune of frid 2
Solukfeq. A Evesd Hou sho awake,
£ Evesd goigd b Lhlesc. (o bikion)
WA 4ls w(F):s  Facd, FuFsa
P(AIED)= %y PALF):/5
&O s of toba| paobabibidy

p(A)= pCAIE)PCF) + pUKLF) P(F)

) (- 2o



Example  (Moady Kall paoble)
_3_1\ . '»\ a pa -(icu[al; OO'V\Q gLou: nou kave-‘v CLooSe

one of 3 doons.
o behind one dooh, there is a cos.
* Other 2 doons thete is a Goa*

Once mow have choseq o dooh, and Lefope ik s
opertd, the qaue Show host opens atobhes
door which heVknows these %5 a goot-

You ant +heq giver an °FF°”1“";‘L“ fo Aevise
o A ckoia.

Should Jou Cwog do 4he Mo?MCA dooh?
Two Fo$$fuc MvquM“’S QAL a$ ‘('v\lows"

1> ofdes, doon has o{w\eaf, +he PAoLalo'.\.‘ thal Hie
wh s behind each of +he nemaing close
doohs is "2, so i+ does not motter Ledhes
o Swap ¢4 not.

9 AL odast of fame  Hox had P;\oLaLRL‘ of’/g of
choosia x.‘QU doot. W gou don'd swap, fhong has
CLG QQ'\ l\a'\(,( O‘F Wi'\“"'m 1¢ l/s’ CDOO“ {LQuIJ

Qwa,r‘



H(ht a uw\eul 2) s the COhMcL one- 4
con be ¢k oA usr'@ (aw o-(‘ IN% phobabs Hd

\Sol\"\iv\'_- Le" . R: LQ -H\g CVML Pln6e Bel\.no\ dooh GOk

i} .alb cl\oSC,
v S0 bedhe evert you win prige b Swi ke
dooAs. o : 0 U
\-(‘ oM c\‘oose ‘“\( A h alool. $u\¥01\\ wi || M“k(
Oop l°$(, S0 O 0
p(slR)= O
\'( ou OLMC whon AOO/I Swr(clu u\ Ma\(t
00““ wl" 'FD/] gud;\e nd
P(s\RE) = 1

EXQ\MG-‘-«M of P(dR)

i ou cl\oose wlm




‘\osjf ogv\; Aoon wi‘\'k a oa{: ﬂ\c onb a\oo/)
le“’ [X one with cas, so oou caq on gwaf
b e dops wilh the ces , 60" paolabil of

OQ,H'I'U a Caf a_c-‘ej; cLoosi'ﬂ who@ dooh™ 18

Calt'.u[o:“l obaLf L‘ WAl M\
s ] Lo W LT

p(s) = p(s1R)P(R) 4 p(cIR)P(RO)
= 0. '/5 + l.2/3
2/s

A oov\ s hould Sb\\i"c[‘\ cioohs,.‘

1/



Exam)le hat is +he paobabil o-( ‘\avu
3 v«ab\ovxs 4 0‘:“ eroO b awa ke dw“@ leo(mm

(‘A’\“\ﬂuta

So\u-\‘\g!" Need 4o Ca(Cu\a"'C P(FIA)

US"Q A'\cﬂ 32 0‘( Co»\A& 0’10 phoL LL‘Q Mu\hp-

I«c 0] fmlt (Tlxq.!é arnd  law o—F Ha 'Mo\ abil-
“Q(’)\w\.g‘i

JC'('\,ZZ Thw 3.4 M“”“;L:Aim\
Y
N ERTEN ARG
p (A p(A
(law of ol = p(A1R)p(5)
holi H«O P(AIF)P(F) < P(A\FQP(C)
’M 3.4 )
kb
S‘r"’)l‘:‘% = (/5 4/5 ~ g
ir:/FC]K

IQ/SO H"



EXQMLC,' lA\Lhoaluce CVC'\LS M\ = PLoqe MOy ocl’u/»eé

i\ lo Mam-{oc uheh o
CoA lﬂk!
v € (AIBIC’%

- F: pl«oqc ooes u,? 1A «Hoqcs‘

KI\\G" (I A"l a‘ hoLabL ‘H«.A“' QA l\oﬂe
was ma “1 :1 Voﬁz fia M‘(]Mawfooklxdv
o il doeSq»? i flames.

L>oon4;4fo4mg)
&l ‘\(V\ (AS.»\Q law o.( —{o-‘ ’ P,ﬁobaL Hn w\+\4 Q fah«‘ '(»\o*\

Coﬂammo My Mg Mc

de\‘w 1.7 The 3 b MMH’(‘?‘. /c::l.g:'t

P(m\r) Kk »;(mr) /—NP F‘!:\g p(Ma)

= P(Fim

C P(FIMp) P(MA)+PEFMgiP("\u}*P(F\MDP (m.)
> law o-(“:o-‘zl" pﬁo\oO\o \«\n Pa’xlf\ltol cet

{Ma, g M

> [ool)fo6) = € - 2 :o04
S

0-01\S s




Theoren (Bage's theosem)  (used bo sueg “““‘J"”\“‘>

3\1 hobab

Lc‘(' SQ’ “'GI} Le e ah\tal»lo.\ (){SOMP'C
Spoce L. such +hot P(@o >0 for oll 16T

A is an evend with e(A)>0 then
p(8.)A) = p(Als,)e(e:) Yiel
P(A)

= plal&)e(er) Viel

A
JeT
.- be-(w 11 'Mze mu Wiplicehion fule

p(:1A) = p(8inA) 7= p(Aalg) e (e
> P(An ﬁ( péA%P

Thw, 3-9 law of hola) ghoba\p\ab

7= p(aley) p(s;)
PRy

JeT




From Theonem 312, tne Lllowing conollony cat
Leoﬁedug}& ’.“\ ‘@ '\0 (]

-@b-n-ush() (30085 H\eohm‘ﬁ,h 2 duvﬁr\alriv):

FoA ano evend A and B, with positive f’7°'°°L“H(]\

p(814) = p(Al8) p(s)
0

= p(Alg)e(8)
p(418) p(8) + MATBP(EY)

_P_/L@_(_ Use +he pah«‘i\'—.‘o»\ {B, BC} " ﬂ\eoheq 3.12.

Examfk: Sup 0se H\ML a cofcen o(fogr\od'fc ksi’ 8 95/
ETlE acubede  bot on Hhose whd. do. have Codces
and oA +hose who JM‘%-dj; cMA;Jdo(mU

AQSuw\e +ka+ O05efo <0~005> o—( PoPu[aiio»\Lave
(a4 ceh, whot s probeb?lihy et e PQM—ECM'M
individuel has +ke disease ,di\/e»\ Hat the dest

s ?Ogl\h\lc



gSJm‘"\ov\: Le} C:be the even +hat +he individual has

Caqcer
T be the eveat that Heck i positive
Given in question:
p(r10)= 0-95= (-plrec)
o(Tlc) = 095
p(c)= 0005 > p(¢5) = 1-0-005 = 0495,

plcir) = pllc). p(c)
p(Tlo). p(c) 4 p(T\ct)P(c )

= (0-45). (0-005)
(025)(0:00$) + (605 )0-445)

% 00033

So i Spit o Ol\ accuhacy, +he probab) L
tha -H\c ?a—hb\‘- has  caq i$ [ess 4han



Lemma: P(A\O) + p(A%lc) = 4

_paoof:

P(A c>+ ?(A \C) ANC) + P Af\c
10 p(c

/"\J(AM()+ p(AncE)<
| A ] §§J)
(An)n (Aac)= ¢

= p((hn0) v (A0e))
p(c)

= p(¢) - 4
P(¢

(kn0) v (Anct)= ¢
|



3k Ind b?Mo{MCC

S\"M*’\b‘\s wI\CbC the knowledae ‘H\OJV event B

ocCuhs does l\o4 M{_MLC ﬂl{_ p{;oLaL]Hn o(—
an evend AT

Defa 31 Events A aad & are MJ&?M&M{"\«G
p(Ang)= p(x). p(8)

Theose'. Led A ard B be eveads with P(3>>O.
3le The -(:o\\ovo'mo 9-‘040«1&4‘4‘5 ahe eaLqua\ML'-

1) Aad & are indeperdont

2) P(A(B)= p(k)
Ly £ R 0(CuAS, i+ hag np c,((eclv 2 A
Since ’rke(] ane irxdc,fuaanif.

_?M.QI T‘% Sl\ow 1 OAA 1 aAe eiuivalM\L) we Mw‘ by
Sho
© 121 ad 291



(192):

USinO Ae-(io\fl'io'\ 04 Coqa{i\lioqa\ yho\oa\oiud'.

p(Al8) = 'SCABM?): p(Ag.pg) = p(A)

L> 50 i Mo\ 316

(231) |
usmo muu,“;l(ca{iyl hu[c.

p(Ang)= P(418). p(8)
= p(A) 0(8) by 2



_b(a_ lﬂ A P Cand ic\(eol hMo\OM \Cho“'\ an
_éﬁ.? ohAigw% Q\cok 01(? cands (52 cands).

Everds: A= {cand s imﬂ’}
8= { card is oy ecou's
A ad & ane indgedant siqce
p(Ang) = P(card isped aud 8)

- ei :( 6zze><_£_> O}

Theotioy, € A 0rd @& ane independat, soase Aond 8
318: are indepeqdont-

We have Az (An8)u(Ang®) (Ane)n (A189)=-¢
" P(A)= P(A/\8>+ P(AA3(> LQ (95>.
Solv‘\r\’ fon P(A“@c>




Aag®) = P(A)-P(ANR) = p(A)- p(A)
p(Aag®) = P(A)-P( n@: c;(A;(\_PP((B%B}

and L{) (Pl() ;

p(AnBS) = (). P(8S).
|

Qeég 219 A collecki \A%At\éélﬁ'fs of everds s
ul\z} i»\de?)imded d o al| {ir\;k"SuLsek
J o4 I,

()=

N)

Note: Ei«o\bqv\dwx’c of B8 & Bindgperdart of Aj




Ceah\ Ae-('\ 305 & a s ec[o\ coge dely 3.9
w\\er\o\I\Q. P of def ?

\E1T)=3, eq A :{(A.,Az, A;}, theq Hhe events
A, A, Az ant indeperdaat _if and ml{]_;_.p all
of the -(v(\ow‘wo Meiwx\.‘hes hold : o
p(A 0 A1 A = POA) . PR, PlAs)
p(Anh )= P(A).P(A,)

P(A\ (\A3> = ?(A3> P(A\>

P(Azn A;)I P(AZ) ?(A;)

ML: Paip wice it\d g]_c_l_a;\% @ L4ou k {o u_\gbg_dec
indepesdance. ef(_; evenls 4

Tke (;uowi»\o exw\c I(\usjmoks 4\(\.('-
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_Exm A ‘(awh q{ ‘\oé 3 ck\\AhM‘ each fw\\.cl{ i+ s
220 "Vi(()—— b.&iﬂc a l,oo oh Oml

Define evetks:
A= Sall childnen ase of sawpe cex §
b= ot most ore by (¢1)
C= {the (am.‘l() includes Loo o dal}

Show 4ka} A ard B ane u\al st
B aad C ane .AJepeAa\am‘r

s A Mo\eQMoQaAJ (CZ

Do the above Aesulls Lnu «( bo (‘)U)(
ase  not bory wity eiual P/wba Ha



So‘mli(r\ kSaM,QlC Spatt corsists of ondesed aipples
2§ b1 Thig3aihgds (il vit efgR
b stmds fon \ooa let bzl g e'i“““O
‘ 9 L\MQ
G stands fon 0.}1(. L
p(A) = v(&.».muma.a)‘s)
= p(fh b)) + 0($8.8.97)

= p(a laoo 1S Lohu); 4+ tla a\'s\ 1S \om)}
- C\ 1 ’ =
<’£> ) <2> n
whene 4hind cqu\al{"o followed 50 iv\clcpMOQMce.

o0 P09 , (bay), (a.g), (1:4.15)
= o3 )+ X Gagh)+ p(Gbgh ) +( g M)

(SIS



Smee C=A°  Pp(c) = p(A9)
- (- P(A)

- (- 1 - 3/%
Now,
p(Ang) = 2(£4.9,9%)
= <_i.>3=__§_ = P(A)- 9(37

So everds A ad B are independant
e(enc) = ¢(fhig.9), (@hg), (3345

= 3(4 5:_Z>_ = P(L’D-P(C)

1)

So eveals 8 aad C ane iwde‘)wbu\x.




\—\owwch A/\C:é So P(A/\C):of P(A)_P(c)
So everds A a1d C ase pob indegedant-

The C°'\C\V\Siey\5 alna\ov\ $o “\a)) ahe Ve ,Mgck
depedart o1 the fach 4hat booi_gd d./_ﬂs
ahe C‘v&_ﬁl‘o_kketo b Lg bosan.

f ela bog 15 boan) =p 7 5
p(a gial s bona) = 1-P

Thea P(Ag)= (7)Y  wheseos
p(A)0(8) - [p‘+((-\>>}][0~P)3+3?<!-v)1]

$o eveats ane no (owgm ndepeadant wless
e"\H’\M P:O' 04 p=

Note:  we could have wonked wity smalles som?\e
space L= §0,1,2, 3%, whete Aumbess
pefern o aumber of ,‘0268 GMMO 2 childsey

{A +hs '\bhﬁoq, A: (0,%3 B‘—fo\\'k, Cf{',?3

14 th$ Som (C ¢pacs Ao(’ 0” 0“{’C°M€§ et @qual
Fhobaut.? ? l 1 \G




Rathes: > ot p({o Q 04¢e oss»wc

eamutotiog )]
p(501)= p(§33) ‘:X. {o/: 0((3Y: g,\,ég(daa

p(§1?)- P(il}):%

3?055[\»\( Pb’)mxaho\g
for 93, 34 is (B3:g) , (8 5g)<59%)

Megee P(401)- 1414123
3 %% %

S lat foe PUE2Y)



_D'_‘(lz_'l_\: EvMJ(S A a'\d R ane Cogoli\l"ov\alb_i_-\algpc»\dw\{»
divcv\ evend C if

P((Ang)\c) = plAle). p(ec)

I —(OHOWS ‘H\ml ﬁCowa\ 316 also a”;L'eg
so thal o4 exfmple:

fopGRIE)>0 then the conditioqal independ-
aA Ce Of Aad 8 Give\c imf\zes $hat

p(Al@NnY) = P(Alc)

00+ A = (A ‘3
eof. p(A1GA0) Epf&r?cg))

= p((AnR) () P(c)
P(gnc)

= (A1) P8I P(¢) = P(AlC)P(B/\/O
P(®&no) P(;«(c)

= P(A\C)
B




Theesen |

_paoof -

Londdional Baoe's Theatem .

A4 aHesnadive —(96 abdioq o Baaeslﬂee&cw, which
whild bu‘no ma—‘keW\ icall i&en-‘q‘N‘ hw‘kemw\ 34)
\§ CoMmon” e1ou h ond qaqn‘u‘enﬂo J?‘q.u\o\( loolf.ivU
thod 15 we wh.‘-hnq down

This & +he .L_g'\ogioa\al“ Bayeg H\Coﬂe#\ whese we

have 64 ex4aa _giveq" &ahm«f oA both gides of
the eim‘ho{, ‘011—

Befwe we ped o the themen thoush it is
wet4W I\(AMS how o chai __{oqc”\ (o«a_u_io_qg

Let A, &,C be evends guch +hat P(C>>0
and P(@/\C)>O. Theq

o (Ale) - P(A\Bf\cﬂ

Stording with 4he defiritioq of co ik a(
?hobabfﬂ% fn %, wf wl T ena

P (Ale) = P (Ane)
A




b (Ang) = P(Ang|¢) by def
= P(AI\G/\C)
P(c)
dew\.‘w\o
p(6) = r(elq) by defn
- p(ene)
P(c)

Thesefone bo &uL&Jn'Jw“io'\J

p (Ale) - fiApﬁ(%cl % P(c)

_P%j x P(¢)

= p(anend) = p(aa(8nQ))

Plenc) p(RaC)
= P(A anc)




-C-anu—“”Q; (Qﬁi\&‘-&’:\gl__ﬂoul hmu\) :

u A B ad C be eveAks Such +haf
, P(ANC) and P(e,nc) we all 0. They

p(elAnc) = p(Alenq). plele
p(Alc

‘959(4_'. @:‘ A/\C> P (f)'A—) (bo PAEvIOug H\v\>

= p (A®). 2 (s) (i Boes thn
P(A) U >

= PlAlBAC). P Ble <bo P’nw"oKS>
PAlc defa




.EM!\P.&';.’ We can uee {Kt Cm\la-‘io/\a( 3aqc:( H\wﬂcw\»\(vs

M a W\O'ﬁc. CX?“O(’ Jrhea‘l'(ﬁ\cd‘l' olc w\o'\de ka\
Atyisited’ phoblem.
lr\\luhlwc,%, one »\«'dH— wont o pkhase the
p}\oblu’\ as ;.

" (TNC'\E chose dooA l, ar\d Mon‘n
Atveoled a goad behind doos 2,

what is theV phobabilily +he cop s
amlua“d beki’\‘:{ &ooﬁ 3“.0?“

To do +his , we o4 indhoduce & Co[(ec‘u‘oqg

{ w‘\i l\ 1Luaﬂ L‘\Eo ¢ Mal—
ﬁ(ﬁﬁié&g ’N\e ac (‘) Pattitions o

1 each case ce{,2,3)"
o F:  You i.\;\l{allq select dooy <.
‘@ Moty heveals a Ooa# behind doet ¢
(0 The can o8 behind dost &



Thea we ate look&«o ey
Pl fn6,)
We Caq easil Com, mLe, P(QL\F (\C)
H the con 0 behnd dooh & and we. picked dons

1, //\of\"n hag 4o hv/eal 0 OOMl behia dowy 1,
o

pla(rng): 1
éiw\;(aalo we find
(&lrne) = 0
(6| RnG) = /2

Bages theotem  with eveqydhia w\a!;#o\a( o4 0uh
olbgﬁ choice d O 1

0(¢lanr) = Plalant)p(glr)
P(GlF)
(ba ﬂ\»\lwﬁo“a/xq q§ve1 Bu(oﬂe>
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(?MHW\ +k«\> SACY L c\) 4 P(q ARA A ()
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