




















Laws Hultiplicatiam he rem m probabi)ity( 1 

) P(AO8) = PtA). p{BJa) , 
i4 PA)o- 

PIADB) pIB).P[A|8), i PIB)#0 

1 Fr inlependlnt events, PlANB) = P[A) P(B). 

Nota 

PL8)) 
PAOB) 

PlA) 

: PlA) PB) 

PIA) 

P8) 

Pl8)A) Pl8) 

imilanlay 
PA!B) PtA) 

Laws s Addiim therrem Paobabi ity. 

iEvents not mutuay exciusive 

P(AUG) PIA) + P(B) - P(An 8) 

PlAUBUE) PIa)+ P(B)+ P{¢) - PlAnB)- P(Anc) 

P[BOc)+ P[A0B0c 

(i) Evens ar mutnalle excluzve 

PlAUB) P(A) + PLB) ( PA DB )- o) 

PAUBU) =P(A)+ P(B) + P(c) 



2 
In nnal 

P(A) = E P[A:) 

(i) her events a ooependleo, 

PlAo B) = P[A). P[s) 

hen PAuB) = pla) + P(B)- P{A). PIB). 

Thetem: (5) 

T Lhe events A and B ae m olepenslen 

th event A ano B land Similaniy A and B 

alyo inopenolerd 

Poo 

The eNents A OB and ano AOB an 

ukualdy eaclusire events, Such that 

(AOB) u (AoB): B 

PAnB) + PlA0B) = Pl8) 

PAOB) PIB)- P (A DB) 

PLB)- Pla). P(B) (: A bB as 

in apenolr)

P[B)(1- PtA))

P(DB) PlB) P(A) 



Theorem: (5) (i (:13) 

2 th events A and B ae inolpenaland 

So ae A and B 

Prod P(AE) PlAUB) 

- PlAUB) 

1 - PtA)+ P(B)- Pl Ane) 

-PCA)] 
- P(B) + P(ADE) 

P)- PlB) + P(a). P{B) 

'A B a inolperolent) 

P ) -PtB) - PCA 

P(A) - P(B) P(F) 

PA) -PtB)J 

pt ) = P(A). PE) 

Hene Paoved 

ProblenS. 
Sovin 

DThe Phobabili ty o4 thn Stuoernts A, B, c Sovin 

Stais ics a '2» Vs /4 
Problemn 

Anr Paoblem is 

hat th probabi fi ty 
ven t th thren Shudhnt. 

that the Poblem 

wi be Solved 



(1:14 

what sthe Pro babi lity thak 

No No on wi So) ve th Problem 

C) ALlaazt me w Solve tha Pro blem 

Soln 
Le P, P and P be t Probabi liby 

th Stulents Solviny tha Problem 

H P 

i PNo ne w Solve th Problem): (1-P)(1-B)(1-P) 

2/3 3/4 

(B)PlAtleast me wi 
Solve th Problem = 1- P(No ore wlll So )ve 

ha Problem 



(S 
2) 2f PtA) = 0 k, P[B) = 0.1 and PlAnB)= o 3, 

Find P(AoE) 

Soln P(AOB = P[Áv) 

-P(AUB) ) 

PlAUB) = PlA) + PlG) - Pl AnB) 

0 +o.7 - o 3 

PAUB) zo 8 

() P[BoB) = ) - P(A UB) 

E1- 08& 

PIAOT)= 02 

3) Two evests a and B a Such thal P(A)=o: 

B) o3 and PAnB)= 0.2 . Detenmins P(AUB) 

and P(oB) 

Soln PtAUB) PLA)+PlB) -PlAN8 PE)-) -PIB) 
04+0:7- 0 2 O3 1- PlB) 

PLAUB) o.9 
P(AUS) (De'Narans Lau) 

PlB): 1- :3 
PLB)-o 7 PIAn)sP(AUE) 

PIAnB))- P{AuG) 
- 0.9 

PAnB) 0' 



(16 
at andm with Tuo balls ans dhawn 

pa cemint fnom a bo Contaunin 
lo whcte balls Caleulat h Paobability that 

Both balls a 

i) b , andh ball is wlila 

i1) n tham is kiz and othu i ee 

Soln 

tiLe A be the eent, tha fArst olrawn 

ball i and B be the ewent, he 

onauwn es 
Secns bal 

Trun, as the balls dnawn an 

with hepla ama nt 

'PtA) : 1S 
2S 

2S 

As A and B a nolependent eNents 

". Plboth ed) P(A and B) 

P(ADB) 

PlA) P(B) 

2 



i)Let A be the lirst ball dnawn Re. 

and Bbe the Second ba onawn ht 

PIA)= SS PIB) = 
2S 2S 

PA and B P[AnB) 

P(A) PlB) 

2s 

Hr 

P ) 2, PIR) = S 2 
2S 2S 

P(R Rw) PlWR)+ P(Rw) 
PwOR) + P(ROh) 

P(w). PR)+ P(R): P(w) 

25 2S 

P(R r Rw 2 
2s 



A Cad dnawn fhom Pack A (18 
SCand So that each Cand is equalley 

Cand 

to be Seacled whe ch the 

ddlin eNents indpendent ? 

0 A Tha Cand dnasn Spaole 

B'The Cand dnauwn y an a Ca 

(i) A The Cand olhawn is black . 

B Tre Cand dnaw King 

(i1i) A The cand dnausn s ains Ur a &ueen 

B'The cand awn sa a&usen a Jack. 

Proof 

i hn ans 3 13 Canols Spale m a pack 

PIA) S2 

Then an 4 AC a Pack 

PlB)- 4 
S2 

AoB an Au Spadu 

PADB) 

Nn pIA) PB) . 
2 



in PAOB) Pla) Ple) (19 

H th events a moepen olend 

i) Thwre anu 26 black Canars aa Pack 

P(A) 2L 
S2 

Ther a 4in 
cands m aPack 

PLB) 
S2 

AoB 2 bjack ki Canols 

PADB) 

Nn, P(A) . PlB)= 
S2 

inta P[Ans) p(h). P(B 
a n inospenodant He th evens 

i) Theru an kin an +8nns w a pack 

Canos 

Total no. nt cmes tavoun able o 

he even t A 8 " P(A)= P(kUA) 

PIAEs s plk)+P(a 

Shonikanky, P(B) s2 /3 P(B) P(&U J) 
P6)+P (J) 



AOB 3 + 6 uens :20 

PAOB) T 
S2 

PCA)Pr8) 
49 

PAOB) + PA) P(B) 

The events Aand Bn not i olepenoleo£ 

chan t nawiny 2 whek balls 

ba CrntaininyS 
FinJ th 

&ttes m from 
W 

the bal bnauon 
an aun 7 whet balls 

0 beins epeatel 

Soln 
Let A be th eventthat the 

whie he nawn 
ba on awh 

olnasn 
Bbe he event that 

whik Lh Se Cond a 

P(ADB) p(A). P [B/A) (Mullijlicaden 
herem 

Hen, P(A)= 1C 
12 C 2 

P(B/A) Lc, 
C 

P(ADE) 1. 
12 

plAoB) /22 



) bas Centaims SR and Black bally. (121 

Two bas a orain one b On wi thout Jwo 

plamen what s th Phobabi lity thal 

irsbal! R and he Second bal 

isblack. 

Lel A be the even! tling RI ll 

n the irst onawn. B be the event d tding 

bSack balls t the Se cond dnawn 

P(AOB) PCA) P[BlA) 

Her, PCA) sC 
9C 9 

P(BIA) = 
&C 

PtAOB) = 

P(AOB) 

hitin 8) asheotiny tesd, the Pro ba bi li ty hidking 
the angad r A, 2 or B andfr C 

1 a he re a th tangul, tind 

the Pno babi li ty hal 

none them hits the tangad and Qn 

(i) tleasi hem niks tho dangat 



(1-22 
Soln 

Given 
PA) 

Pte) 2/3 
Pc) 4 

Let A, B and C be tha events itbing h 
tanget 

PA) ) - P[A) P(E)1- P(B) 
I-/2 

I-2/3 
PA)2 PE) = 

P[T) I- P¢c) 

I-3/4 
PCT)V4 

Plnor hem hit the tangut): P{TOE) 
P(F). p(E). Plz) 

05) PALleasi ma sd them hiby the 

anget anget/:1-P(hone ddhem hik 
tha tongat) 

-P(a). P[E). P(E) 
I-/24 



The..~e.('Y) d 'ToicJ.. P~oba),; J,'./:.'t.' 

TJ B,) Bl )' '' ) B,., be 0.. S'el ~ 

QKi j m~u_Jiy ex4ve. e>./ef)t ().ft') J 

anolb e..ve_.,, l ~ocJ..~J w~rt.~ BL 

n 
P( A) :: .J: p l BL) . p (AI BL) 

L.::. ' 

I ,nrun 

--t: ~ 0-ve,.ni. A · A C.A..n ~ cc c..,t.)h 

~ o/ w:rt.l, B. > Bi J • • • > B,., -t.l,AJ. 

o.,v. e:x. ho..,u.-6 i: v e 

e_:t~ve • 

_'.A: AB,., AB2.; •") ABh a,nJL 

,Js,, mwlu.Jty e::t.~IIE'. 

. P(A) = P[~£Ag~J 
L, :::. ' 

I 

~ l 
e..,( ha."--'.) .f_; ve 

A 
. 
~ 

-il-u.n 

B, 

-:. f: p [,Ag L J l 1,-; n t.. A 8 1 J A B 2 , · • · J A Bn Q.h.t.. 

L - J i'Yl wt"'-~ e_:x ~ ve 0,/-<U> ,1:-_) 

P ( A) :: .£ p ( B L ) · p [A ) B L J ( B 't p Ji,,kd --ll.t. irr e ,,-) 

t: l 

1.J B,) B~) · · · J B~ he_ o.... S"e.--L a-4 e.:i:~ ct~-b've_ 

o-,,,c\ ro,vb,. .»r ex c½i VL e,v,_,n-l:i Clr.\ O ,; ,;i._J W :-1::1, 0-. 

9°' <'.\..n~ e:x J,e,-,,;. wtLr1 i a,,,-) A ~ ano-ich,r, e,ve,nt, 



) 
r-f:.~ 

P(Bt) ,<p(A/Bi) I,... , 2 '" ,In 
J L - ; J 

f P(BL) >< p (A/Bi) 

= . p( gin A) = p( Be) . P ( fl I B:) = P( A) · PI Bi/ A) 

-=> p ( B' i fl ) " p r B c ) . P r A i s ; ) 
pr A) 

J-) ~ p ( A) ~ Jiu --l:u-!J p.,, 0 ba. b: ) ,' ~d/ 

. ·. f(Bl/t,):: P(B<-)· f(A}Bi.) ) ~.: 1,2., .. ,Jr, · 

:£ P(Bi) · P(A/13~) 
~ .:. , 

PJioblemS .' . 

1) A" "'"" &n-L~ to "'h.J:,_ , 3 BJa. c K b~ wl.l_ 
) 

D-fJun w, r, C tN') i~ 3 w~ , S" BJ o..c k b~ . 

Two /, .J4 <1>v<- ct, ct.wn -f'.,, crm --!J,,,_ ..f} .,. s -L w, n 

lln j /> '-'k i r, -k, -l I,_,_ .z_"' J w, r, . Th..,,,, Q I:, Ji ~ 

J_,, q,.,.., n ,.P ...- ,..,.,-, ../;; /u_ ) ,..j,_,., • N /, a.)_ ~ ..f. Iv.._ 

?Jio h~ b; J; ..f.1 ,i~ evl ; .!. ~ o.. w u_ tJJ 

s(),,., : 
J; .,-s.!_ 

I 

::::== . 
~ ClfY'lt~ Jo k-' ) 3B W)0 u,, ('I 

Th,R. J-e. r rm J tAn n te-v,r{ CL~ 3 hJ / ~ l3 b~ 

~ -i:,Wf> ~~ J;,~n --f '"'a a¥Yl -1~ 

..O r-csJ ~n m°1" be_ 



,.f;t, 

( i ) Bo--th ~~ ( evu-,i. A,) @ 
c;,;) Go,l;h }3,)o..c.JC ( e,,v tA"> i A 2, ) 

\ iii) 0 r)...e ~~, ~ f3, .Q.a.c.fc ( e veni AJ) 

... J?( A I) ; /o C 2.. Jo:><9/1x2... --
J3C'l. 

13x,2-/tx2. 

p(Pi2) - 3C~ J'J(i; - Ix 2.. 
:: 

f 3 Cz_ 
I .3 ,< i.. /1 '>< 2.. 

--
l 3 C i-

--

-.-

lox~ 

f 3 XI~ 

3,<2 ... 

I 3 x 2.. 

/0!)( 3 

IJ X.' 

~ t:J 
= !liJ 

£' 
- - (tn'J 

JS 

: [~~ J 
AJ'-h.n· ~~ l:,~ a.J'\.,.L t !h °'-.n ..(' ~ ~J +'ol!'T"'> /9+ ~ n 

i'o\ ~ 
nj I 

u910 . 2.- t.A.J'I ,., w,1, trr>--b~ 

\ ; ) ~ ""kh ~ gJc...c_,lc 
) 

\1 ~) 3 ~k:.h- ' 
...., B J~dC 

\ );;) 4- 1--)~ ) 
t 13 Ja. c. K. 

L.e..!: B be.. rih.L- e.AJer.,rl ~ ~~,, ,,_,, a. r-Ju 

bcJJ rf'Ji.~ rt- ~ !!,e ccrr,J u.,, () . 

p( Bf A1) -- ~c., 5" 
- --- .- -Io c. , 10 

IOC , ) 0 



P(B/A3): 4-C, :: 4 

--

Pfl3);:: s9 

I 30 

10<: 1 
IO 

8 

2.) 'Tlv...v B<>--~ Cm,~ ~ R , 4- B ; 1t J~, r, B; SR , r; B 

b~ ~ pe.cBve¼ . l!"n£ tr+ rt~ baJJ-6 ~ S&c.U 

QA;. J,Q...O JN'f'> ()A"); °'-- l,a.Jj ~ ~~,., +rtrm ,'~ . 

.'.I ~ ,-J.J.i,.. b J1 J,, QM) r> ~ R.ri.J J ~ n J -l ~ 

p-a-o h ~ b; 1,' -1: 't ~t,a.l 

fi-rs,L ½ · 
go)~'· B, : 

1 ~o~ -. 13°7' ) 1-'.S -
B~ : 8cuy 

1 clo4'-n 
~ L:5 

[3 3 : Bl)._t .3 
\ c1.c~ ~ 

A .' BtJJ J,,awn \ Jud. (.,D 



I 

~ 

P(B,) ~ P(Bi.) .= p ( G,3) = _, 
3 

p(A)B,).= t, c, - £ - -
I() C. I )t, 

p(A/82.).: 4- c, 4 ::: -Io C, )0 

~c, - ~ 

Io C I I 0 

~ p (Bl /A):= P(B,) · P(A}B,) 

3, 

1 PCB~). P(A}gL) 
L.: I 

1/s. , f),o 

i. ~ + J_. ,:t__ +,L. ~ 
3 JO 3 /0 3 )0 

:: -3_ -'< .]o --If) 
6+4-+~ ~ -

/0 IS T'/J 
2-/10 

30 

8 

3) A ~ ,._g <>A: o.. Jc.. c_ .J::~ /.,o.,,1:, -4w o K)o__ c.. ~ • 

p a-o-l .9vt-un ~ ~~ ,-!J, o..l m °' ~ nL 1 P"' oQL C½ 

4-- o j, (A ,th.,. ; t e. ro J · r.:f. M p', ,.J;, ,,__.., J ro a ~ 2-

p 'ro~~ b o ·/ · Orf r-t:htt I i:e-m~ ' fv>1 f:. ~ j f;), 

rl J:h/L I teJYJ S p J\ o J».. U-ci b t ma ~ j_ w ~ 

ol,J e c .J:', ve_ <¼> j ~ i ·/ · Pro ,!,.o.J l, /' mac...l.u 2. 
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I 
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Wuv- olAat;ve · A ,U ,!.h,t-- ; i.f!.-ff'l_g So j,Jiod.uc.J @ 

;,.,, ,;.._h,L ,Jl 0. c. l .,..,-'t o.,,_.L- .94. 0 l ~; Cln J a.,-, i.t. e.rr, 4 

P"o~u).. ~ ¼ct..J lA-t Jia.nJ~ . . 

~~ bo be 

p"'o b~ b~ l; ~ 

rno..~ i, 

S0 Jn ~ 
~-

Le-l L0 

f. ' ) . .1 i.u<> 

f.,_ ', 0J~ -

I 

I 1;.e..rr> 

~ ~ c...L ~ ve . /.J (a..b_ ~ ±~ 

&~ ;-L. ~½ ~.,,ooLu.-J lr 

( ~~~J : 13 ~ J-hurl~) 

~ .,,,_ ,.J:/..,.. Jcj /tn,,:,\ ! bl u,'t!, . 

~ fTokJ bo Met~ 1_. 

~ P'!"o~tt.J i 0 m~~Lvu 2.. 

e---

/lro 

' ~ p(r) . 



8 { J,,,.,., a-{ rro.J...J p.,,oba.b: !ft:y, @ 
2. 

Pt£)==- ~5:. PCflJ• pl~l&i) 
L;J 

- +.o s' ,bO - . , 
- .-\- -· -
'01) /ro /rm /rro 

- 2.Do bO - + 
f O b tJO 

,o 000 

-- 2(, 0 

ro 000 

[Pr "') :::- o. 02./, j 

(i i J p.,, ., I, 11. b : I ; -b. ,- ,l h ,._i ; ,t "-11) ""' <½ ,P <t ob c,.J I,'{ 

rn~c~ j_ ~ve.-r ~ho.l J4.~m ~ ot.A~c4.~ve_ 

~ p[E1/£). 

B1 B ~ rthe.crre.m ) 

P{E,/E).:: p/f,). P/f/f,) 
2. 

~ L p t E i ) · p [ E / Ei) 
l:. J 

4 o;, ffD • ~ /um 

2( /tfWO 

2 o /1ouo :: 3!}_ ::: Io, 1{-~] 
2b/ /IJ"riJ 2& 'J 



Lt) Jr, c.. 1., 0 ).J: ~ .f. I: _.. 1, Q 
1 ~C ~r rna.c. ~ A, /3 '-" G ~ 

h'"' Q..n lA. ,t o.. c ,b.(n..L1 ~ p ~ c. ~ V ~ z ~ -J. , j~ ·) • o.nJ. 

J+.o ·f• · ~J' ~~ Jo[J bo)C?> ~ ~~ 

tiiJ:..P~ r ·I· 1 It-- ·/ • o..i,J .2. ·I· M--< !½:3pect:v~ 

Ju( ~c ,L ~ v~ p 6 o t t. ~ J.,, CuA.? r, o.l. ,9-\ an~ 
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~I' ~ho.A. ~ rt: hL J,~o b(t_b: J; i:f' ~-lJ,o.l. ~~ bo)rl. 

Ui) A J,o)-!. 
I J.n CtA.-0 ,., o..t. .914..nJ (JI'"'('.) 

r(' 'o (I'('(') ..J.J.u_ 

L1 

p.,, t, ~c. ~·, tr'(") anJ ~J rto he ~ec.J; ve 

~~o..h r1:.tu. p~o b a.b: l; .-!:.~ ~ .-l:hd ;{ t..v~ 

o..h,.S2--

t"(") CU) l,L ~ 0.. C. r-L ~ b, h-)l\L~ F-> ' B J; C . 

S'oln '. 
==-----==- . 

d> L e-t. ~ ~n.-12 .fh.-t- ~61}~/~ e-v~~ . 

f, : A b o 1-t. ma. n u.. J' o.. C. i.u."c .. RJ lt h')4..t_.~ A. 

E2.. '. A &o J-L m a...n LA.. Jo.. c_ ~ tr ('()a_~ g, 

tJ : .A b~!.t rna.nu~C t.~ b 1' mllC,~ c_ • 

E ' I:, 01.J. 
I 

~~rrbve 
~ ~ 



Br J.0#.) ~ fowLJ P>iobd.t:i:ty) 

P(E);: f P(£t), p[E./£t) 
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I o-o 1cro Jrsv J6D /(fl) }6D 
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c14-~ 
)ooo o 

\ O t,DO 10000 
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::: P[£i/~J 
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1 
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3 
.5: p [ £ i.) P ( E / £ i ) 
L :. I 
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b~ whlc.-i ~ 2- ~ & I lQ • 

3C 2- X 2.. C , 

C, C-3 

2.e2. X 3 C, 

Jo c3 

P [ [IE J) ~ 3 c 2. x 4-c, 

9 C3 

°Jx~x1 

\ X2...X'.3 

::. 2..:)(1 xJ 
\ X 2.... 

l 

/ 4-

lox~xg- fto 

1)(2.xJ 

..SX' 2.. )( 4-
1 X 2.. I 

ToJJ ?,-,oba..t,; r,'+-<r) 
C,Y9-x7 
1 X2...X _'l 
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ti> p ( r., JJ SJ,...,.tu., ,h·o-<Y) 1.<l-L b"-t )-= f ( f 1 / ~ ) 

P[G 1/ f. ) ,; p(b,)' P(<E-/£)) 

--

£ p [ £ i. ) ' p ( f. / £ i) 
~:) 

_LI J__ 
3 14-

c•t>79er 

Pl,;, I!:::)= O· 2.°Jt',-JJ 

(1 I) P ( 6 .JJ S J.t. c. -LJ Jr,nn Se c=J b ,vy ) = P { E ~ / f-) 

PlE-2.)£) = p(E-2.) · p[s/£2.) 
3 

~ f [Ei.) · P[E-l£t.) 
1..:.I 

l l 
==- 3'~ 

l),o,~'r 

PLE.2-IE-) ~ O, \O!t-4-// 

Uii) p ( 13....QJ S~c..U --Pn,o ~h_;_., .fl ;,,,,_,, ) =- p { £3) £) 

PtE3 Je)=. PtE3),P(E/~J) 
3 

~'E ffEi_)r P(£}£L) 
L :.1 

- ' I l - -
J '7 
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? [t3{E_ ) : O· >H,7 /I 
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