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Cha\)s_ Condatonal. Fmbab,‘wgf and li"d?FQh&eh(ﬁ
Cohd/t\fHD'\Ct(.- t)\"o‘ombil)\fy'

Eanl)lel; Let ws voll two dices. Su.l)POSQ the F[rsf
OLCQ IS o 3 G—.‘uen ﬂ'l'u‘s t%gwmqﬁohl
What s the prob. that tha sum of 2 dices e_jum(;é"

2
Sol ¢ F — the eVeut &hat the f;‘rsf die ¥ 3

E — the event Fhat tha sum s} 2 d ey
Q<,‘M=-(s 8.

F= { (3,1, (3,2), (3,3) (3,4), (3,9), (;,g)j
E:{(i15)6§121/3,9,5‘/é}L: 51\)\:8‘}

— _I—
PV"'O"’xr each sutcome 1m | 15 6.
u

Hena +the (ConJLGHOW‘L)Pmb o E %'}M [: s ¢,



Def. (Conditional prob.)
let E, F be two events for a vopdom exl)en‘meut,

SuPPese P(F) >0. l—l'uz.v\ tha conditional P‘“’U of £
%Cvev\ F 1§

celry = PEFL

PCF)

Examf)lez : A coin s FL‘,PPQCI twice. (A)l/wd‘ (s the
ConM“'WMAL [)Y‘Olo, ﬁ’“"*‘ Boﬂ4 FL“)S l,ow\c[ Oh ﬂ&cﬁ
ven that  ha ‘FLC lands on Read >
* o o

SOI_: let F be ths evenl ’6’1\0\1" s, Fl‘rs‘l' ?LCP [a)/\ds
on Read. That

= { (H, H)) (H,T)}_
Let. E bQ t"l& 'QUQW[' e-l,w,{‘ loot"/l \?LGPS (,O‘\.I/\o‘ On Eeqdj

E= {(H,H)g_

By def (E[F) =
) PCELF) PCE)  PiCH, 1), (n, T}
Notce hat §= {(H,H),(H, T), (T, H), (T, T) }

p(EF)  Pi(mH}




Prolb. ( MuLHPLbc“HVe mle)
P(EEx) = P(E) P(E.|E)

. P(E E.-En)
= P(El) P(EL[EI) P(EleIEL)
_ ° P(E‘n EIEA“‘EM-I)
. - P(EI‘:J_)
PE.  Sina  P(E|E) e So

PEE) = PEN-PCE.|E)

To see 'H\so. SeComJ iclen{'H'])
RHS = P(E‘) __@ ._P_(_EEE} PCEI'“En)

PCE) . PCEE) o P(El“‘Eh-S
=t P(EJ“'Eh). 1)




Bier 1. Two ]Qal‘V‘ dice are volled  What ¢ tha conditionaQ
Probmbtb‘mj that ot least one [ands on 6 given that

the dice [and on olqcfmnt humbers ?

goll/d'lt;n. Let E denate ‘t)\.q eLent, ‘Q?'Aat CL)L' lQ%‘l' ont cg}t
lands on 6 and let F dehote Bhe euent
+that ﬁ\l CJ«l\(Q (Ow\tl on d/iffa.m"t ’VlumbeP‘SA

T}\eh 2
= 51 ("l_l‘) G{l,2,3,4)5,6} : (=6 o ‘)\:6}

F: {(fjj)éfl,l, 3,4'4916}1 0 ‘:I:J }
En F = {(n,e),(z,w, -, (5,6), (6,1), (6,2),+, (6.5) }

Nohce that #(EQF) = 10
# F = 6x5=30

P( ElF): P( EnF) #(EOF)/#S
P(F) #F /g

#EaF)
#

_ 4o - 1
- 36 S -

I




BO\yeS) {:ormulca.
Let‘ E) [: be JCu\)o eUeni‘s,
| £ -
\®
L n
E= (EnF) u (EnFY
(black) (ved)
Hens.
P(E) = P(EOF) + P(EnF)
Bt PEOF) = P(F)- P(E|F),
P(eaF<) = PCFY) -PCEIR)
We obtain

P(E) = p(R)- PLEJR) + P(F)-Pee|F9).
( Totel Proba/]o,‘utj PUYW\M[Q)_



Henw to defermng the PV‘DL’). og EJ
we Moy \Ql‘rst Conduct the m
U’POH wl'\Q‘H\eV or hotl '@"l& event F lq

occlred

Next we %,}vg On %elﬂem{ 20«,{‘!\01" "g ﬂ\.l\S ‘FOVWW["\.

let Fl) F)./ S Fh be O S‘ejuemu 08\ Q\ents

sudp that Jc‘ney ave  mytual ly X C[W.SI\V‘Q/
Cund U FR = S (we Say F,}..,j [=

R=| QR exhaus h‘ue)

Tl\&.ﬂ we have

n

P(EY= = PCFe)* PCE|R)

R=]



n
P£: Nobw thet £ = gl (EOFK>

(with dis joint union )

P\rols. ( Bo.yesl ‘FOV‘MM',Q).
/-\”u,m [:l/m/ Fn eIy ] Mu+m[‘lj exglu;sivg
omd exhayshue

T\\M\ ‘?0\' al/uj (&l\ﬁn/

pFife)= e PN

é P(FR) PCEIR)
PE. I PRI PEIR) = PeE)
P(F) - P(E|F) = P(EF)

12




EXamFle 3

A bin contains 3 types of disposable flashlights. The
probability that a type 1 flashlight will give more than 100
hours of use is .7, with the corresponding probabilities

for type 2 and type 3 flashlights being .4 and .3, respectively.
Suppose that 20 percent of the flashlights in the bin are type
1, 30 percent are type 2, and 50 percent are type 3.

(@) What is the probability that a randomly chosen flashlight
will give more than 100 hours of use?

(b) Given that a flashlight lasted more than 100 hours, what is
the conditional probability that it was a type j flashlight, j = 1,
2,37

":l\q, eVent tLht
o} mnclom c‘nosen {Qtffvslﬁ Lﬁglﬁ'

Wl Caq\ve Wo VR ‘H'\ow\ [O0 \WMY‘S_

—Gus3)

- -l:)\p, elent ﬂ%i' G random Qlwse»\
‘S:(c»sla[iaht s of- JC)’PQ T,

So|ujrion: -

We need to Lind out @) P(E)
& PR E)



F\fom ths Condrhbyg 9% tha aWHJ'\Qv\/ we lQVNvu

PCE

F)= 07  PLE[R)<0t
PLE|Fy) =0}
P(F)= 0.2 P(R)=03 P(R)=05

3
Henw P(E) = ;‘ P(F') P(ELF[)
=
= 0.LX 0~7 + 0.3x0. ¢+ Dlg‘xo\g

P(F'lE> — PCF) - PC EIF")

————————e

P(E)

O\lxo.7

————— T

I

0\L%0.) +0.3%04 1+ 9.5%x0.3 -

li
4|
Ss‘m;(mrly

p(RIE)= &, PRIE)=Z- @



Eemowl:g: S‘*PP"“ FcS /s onevent na samrl& srauz (ith

Tha PC[F) 15 a probability on S. P(F)>o.
PSP =1
@ ocP(E|F) <1,
@) P(CY En)|F)= é: PCE,[F)

i By, By @R md‘uqllj

exclU-SI\VQ.
(1), ) ove obutous . To see 3)
% UbnnF
U En F =) P((
P LER)
P(E)

nz;l P(E"F) (S\W\u E,VF- are )
s PE) disjo st
= £ peal).

Il

—
.




£33 IndePenden{ events
et E, F be two events, In qeneral,
“?zhow:l& ’dmt F ﬁ% occurred Cl/xanﬁej tha C\/\ahce

)
of E's occurrend Ghat 1§

Pessibly — PCE[F) # P(E).

I{: P(E,F): P(E), we Sou)/ M‘
NOHLQ tkut
- F
P(E[F) = PE) & s =p(E)

& P(EF) = PE)-pCF)
& PCF|E) = P(F)

DeF. We Sy that E ond | are m@
P(EF) = PCE)-pCF),



EXamELQ 2 A card 1% mnd.om[y C]nosen )C‘POM o detk "5'
52 Fl“)/k\% cords.
E — the event ghat tha. chosen Card ($ @n A(q ';4"

F— the ovest Thab the Chosen card ¥ St)aale_
Determine wLeJclnev' or not € and F ore ;Q\AA\IRMLMT’ l@"

Solution ; 4 13
pE)= 5 PAE =

PCER) = Th = PE PF).
Hea E, F are l‘ndet)emlﬂ-nt.

Prop3. If E and £ ore ihidependont, than
1y E oand £ are indspendant
@) ECand FC are ihdepandsat
PE. W)
P(EoFY) = P(E) - p(EF)
= PCE) - PCE)-P(F)

= P(E)(l - P(R)
= P PCFY),



Hene E, F<ore G\defeh&wr.

(2) Con be ob‘l‘a.l}\ed rom (l).

. Ih¢el>emdauu o)( 3 or more eyewts.

Def. We soy 3 events E, F @ are tholmtsew+ if
© P(EFG) = PE)PF)P(G)

@) P(EF) = PCE)-PCF)
P(EG) = P(E) P@)
P(F&) = P(F) ple)

Di{'- Let El, E)./“‘, E, be o inite ?am,‘é,y o§ eVeyri's‘
sD‘y Elj‘”, En e indQPQHJ&W" "\\‘F fa( auy Sub-Co“Qd‘b;’

Eo, 5B (it B, 57, hedy distndt)
PCEb, by EW = P(h, P(E'r .

_D;C_g.: IA)e_ Sa) an lhgwu",‘e ](ZXMIly j~ 9\)9\,{,‘5 are mrllfendod'
l<§ 6Ver)l ]C\m’re Swlo\@am\(;y lr:{-t;\o,lm 4 ”\d&fgh&ent'



De]f. (Imcl,e’)ehclence Of Sub- @(‘Jen‘m_wnh)_

An exrem‘men‘f Mf&M‘ Cons:st 05: Some Sub-e)(t)%rwn‘x
For ihstance 9 the ext)eh‘menT Yol g o Cvim;\& ConJD‘nuouiv
consists of 1} Seciuu\u 03C Sub*exrev‘iments/

where the N=th Suk ex‘)e\f?mwf i$ the n-th tol|
ef +he Coin,

n:)/ l/“'

We sa)/ these Su\o-ex‘)evkmfs o ;v\wlefemud- fJC

E\ E). < Eh are thde’)enlewT

J
WheneVer  E; 14 an evenl whose ocCurene

o(ei)ends Ohly on the (-th mlo_e)(‘)%\m%f'

These Sw)o-e)tFQWmenTS are SaJool to be :l:/\v)\%!é»

i? tl,\g_ sd‘ aga poss\‘lob. oulcomes OEF each sub -Qx’)%‘mf
are same.



