12082CH13

(UTfaeRaT Probability)

* The Theory of probabilities is simply the science of logic
quantitatively treated — C.S. PEIRCE %

13.1 95T (Introduction)

TEe 1 Henel B gHA Wifaehal ki Rl agfess qlremon

1 TS oF Hfed 8F &I AMY=dal 1 7Y o €9 § gl

ol BN WEH MG A hicdmE (1903-1987) N

Hieartea erfmfedia sfteshior o1 STanT feran o 3R wifdear

1 eI o YROTH W YRIfid %o o ®9 H fefia

for em T wEEaen il &1 < H wifasdar &

srfvfedta gfteshion iR Fenfgeral fagid (classical theory)

o THherdr off Tenfyd F1 oft| 39 GHERLT o SMYR W e

3T eyl TAME T SIS 1 Wiashal A &1 ot g

if¥reRar o A R w1 ot stemee fRan 1 9 e | Pierre de Fermat

7 forelt =121 i [ufasy Wifehdl (conditional probability) (1601-1665)

o aR ¥ foeR 3, Fafd el o= = o =fed 8H i Yo AR 99 1, 7901 36
W{ﬂfmmﬁwmﬁﬁa—uﬁa (Bayes' theorem), UTfehdl =T UM 72 qen
Wwﬁa?aﬁﬁﬂﬂéﬁl@Wﬂ'{(randomvariable)ﬁ?%ﬁmﬁwaﬁ
%1 HEEYUl TAUROT 1 G qN el Wiehdl S o A1eA (mean) 9 TER0T o
A H ol T e o AW IR H BH Tk Hewequl STHad Wiidehdl s (discrete
probability distribution) & R H U&7 f5& fgug «e= el w1 81 79 1A o g9 ™
weror S fes aRom geHared B €, S a% TR 3T 9 el T el

13.2 |ufaser urfaerdar (Conditional Probability)

a1eft % T foRdlt S BT WfaeRa 0 S W == A 71 AfE g Rt wfaey wafe
I T A < T e, af 9o fRdl U S & "fed € St g i g I el
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548 TTfoTd

1 WIfehal T ISdl 82 ST 36 U3 o ST o oY Ueh Argieses wieqo) W faem &t
foreen aftomm gaEae €
3TEY, T I = (fair) Tkl &1 IS o T W fa=R wifGw) 39 qderm
%1 giqee! Tl €
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

WWW%,WHWW%WWﬁgﬁW%%

X Gehd &1 T AT E S = 91 fed wehe g1 SR F s ‘el fadeh W
w2 wefela eM” i fefud & 2

LE| E = {HHH, HHT, HTH, THH}
3R F = {THH, THT, TTH, TTT}
zafera P(E) = P ({HHH}) + P ({HHT}) + P ({HTH}) + P ({THH})
1111 1 .
BERAEAE R A
3R P(F) =P ({THH}) + P ({THT}) + P ({TTH}) + P ({TTT})
_1 14 NL
8 8 8 8 2
EIRE E N F = {THH}

T P(E N F) = P({THH}) = %

31 U ofifee e o o ® fF vedl faesh W we Yhe el § s1efiq s
wfed g¢ , 99 51 E 1 Wifashd 1 22 F o wfed 89 &1 9= R I8 ffveq @ fw
E %! Wifgehdl I 3 o faw 39 ufdeel fagei w faem 7=t foren stom 5 wsa
e W 72 7 B1 921 E o foiw 39 ger 9 ufiey gafe S O See sl Suaysy
F o1 T 21 37 ¥l ¥, 39 ifafied g 3 e arqd o 78 o § fF g w6
Teh UH U A5foseh TU&0 o €9 § FHeM =M fSoeh Jiaeel Fafte shae 39 aRom
%1 Ggeaa § S fF e F & 3T 2

3 F % o8 Wiaeel fog < E & ot sepel 8; THH R om:
F ! gfqeet gufte AMd g =1 E &1 Wifoshdl =

1
4

- FW%MWW@%WE@W=%
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wifEeRar 549

T E &1 39 WIfehdl o) Sufde Wifded %ed &, Siafh 91 2 {6 = F sfed
& TH! ¥, 3R 39 P (E|F) g <90 €

1
S P(EF) = -
e FIST fF F o o of9ga St 921 E o off 379hel &, E 991 F o 918 37aga
e €, JAAE N F % wfaeel fag 2
3d: € 1 E 1 Hufaae Fifeehdl, Sieifeh 91 € b 521 F ofed € gt € i
51 TR T A0 F Ghd &

_ (ENF) ek sl wfeal feigeti &1 gen
PEIF) = F o 3Tl Ufaest fageti i g

~ n(EnF)

()

319 379 9 T I Ufasyl gl o staddl +i gd den ¥ famfead W 7w @
& T P (E[F) = 71 wR & feran <1 @wehan B:

n(ENF)
P(EJF) = Z% =P(§(?)F) ()
n(S)

e wifSe fm (1) aft 77 @ S P(F) = 0 SFATAF = ¢ (F1?)

3Td: BH GUfdse Wifrehdl shi e WehR ® qRWIA Y Fehd B:

ufterar 1 A€ Eden F e agfese e o wfieel gafte 9 gefua < w2 €,
dl Fok ufed B9 &1 o W, E 1 Wifgehar fefafed g3 @ o eidt 2:

P(ENF)

P(EIF) = —p )

, STefeh P(F) # 0

13.2.1 @ufaser qrfiehar & T (Properties of conditional probability)
M o fF Eden F e ofaeef wafie S &1 <1 e @
TUT1 P (S|F) =P (FIF) =1

P(SNF) _P(F) _,
P(F) P(F)

7w ¢ fR P(SIF) =
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550 TTfoTd

P(ENF) _P(E) _,

P(F)  P(F)
37 P(S|F) = P(F|F) = 1
0T 2 AR A 3R B ufdeel wafie S w1 HE I TN € 3R F T S T T THR
2 T P(F) 20, @9
P[(A U B)F)] =P(AJF) + P(BIF) - P[(A M B)[F]
oo &9 9, 9k A 3R B WRER el ¥ o, o

P[(AUB)IF)] = P(AJF) + P(BIF)

il P(FIF) =

g9 S © T
P[(AUB)NF]

PIAUB)IN] = =1

~ P[(AnF) U (BNF)]
p P(F)
(=4l o gafTs W Ao o deq =M grr)
~_ PAANE)+P(BNF)-P(AnB NF)
B P(F)

_P(AnF) P(BNF) P[ANB) NF]
P(F) P(F) P(F)
=P(AJF) + P(BJF) — P(ANBJF)
T A qA1 B WRER 3{UeS @i dl
P[(A N B)[F)] =0
= P[(A U B)|F)] = P(AF) + P(B|F)
3: W9 A qUT B WER STqast SeA 8 af P(A U B) = P(A|F) + P(BJF)
TUT 3 P (E'[F) =1 - P(EF)
T HEH AE e R P(S|F)= 1

= P[(EUE)F)]=1 Fifh S=E U E'
= P(EF)+P (E|F)=1  Fifeh BN E' TER (el Hd &
37d: P (E'[F)=1-P (EF)

3BT 319 H/B I
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ISR 1 AR P(A)=%,P(B)=% Eﬂﬁ'{P(AmB)=%,?ﬁ P (A[B) ¥1d wifSTu)

4
T T 5§ R P(A|B)=%=%=%

1
SETEL0T 2 U IRER ® & o=d 21 A€ 9% 96 e T o § °§ 9 U %9 Tk e
AH B, d BF o=l oh ASHT B Bl T AR B2
T WM A h eTgeh 1 o g Igeh! i T&fd hid &1 THEI0 1 Uideyl Fafe 2

S=1{(b.b), (g.b), (b,2), (g:2)}
UM ST E 9o F shaen: Frefafad seaieti 1 59iid 8:

E:‘Qﬁfaﬁ@%’
F:'o<a § § %9 4 &9 TF ASH ¢’

W

@ E = {(bb)} R F = {(b,b), (g.b), (h.g)}
3 EnF={(,b)}
I1a: P(F)=%3ﬁ'{P(EmF)=%

1
P(ENF) g4 1
T P(E|F)=(P(—?))=%=g

4

SETET0T 3 Th 990 A SH HE 1 W 10 T YUl for@ vt @ U SR 3% TSl e
e T 38 I @ U HIE Ag=sAl Hewten T AfE I 7 2 b e TowE
W HE 3 9 e §, O 59 GO o G B I 1 iehdl 872

T T ST, o A ST Rl T e W wH wEe @ SR B we ‘ fehTel T wre
W HE 3 9 9S8’ 1 Feiud s 81 86 P(A|B) T T @

39 wdiero w1 wiagyl wAfe 2:S={1,2,3,4,5,6,7,8,9, 10}

LiE| A=1{2,4,6,8,10}, B={4,5,6,7,8,9,10}

3R ANB={4,6,8,10}
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552 TTfoTd

5 7 4
i P(A) = 15 P(B)-Eaﬁwmm;,)_E

4
LiE| P(AIB) = —p == 5

4
P(ANB) 10
7

10
SETETOT 4 Tk Tresmell | 1000 foaneff &, fo 9 430 wefwai ©1 ¥ 7@ © % 430
o W 10% Aefral wen XIIH Yt &1 o1 Wifiehar € foh ek agssan g1 e feeneft
el XIIH Tgdl © 4% 98 = 2 T 51 o faanef dewt @2
&AM ST B 512 argesan <A1 e fornedt smen XI1H ugdr &' SR F e ‘agesa
<1 T faeneft eigent ©°, i =¥ id €1 eH P (EIF) 9 T 2
430 43

I P(F) = —— =043 3R P(ENF) =——=0.043 (F?)
1000 1000
P(ENF) 0.043
ad P(EIF) = = =0.1
(EIF) P(F) 043

IETET0T 5 Uoh 99 ! dF aR SV & YHe0 | w21 A 9o B & 4 9&R 9
gftsqrfirg feram o 2

A TE 3B W HET 4 Yehe AT

B : 'Ugcll IV W & 6 AR E IV W GE&AT 5 YHe AT

Ifg B w1 =fed g1 fEon T 2, af se A w6 wiftshdr @ shife)

o wiagel wmfe ° 216 wRom €

a1, B = {(6,5,1),(6,5.2), (6,5.3),(6,5.4), (6,5.,5), (6,5.6)}
(1,14) (1,2,4)..(1,6,4) (2,1,4) (2,2,4) ... (2,6,4)

A= 40G,14) (3.24)..(3,6,4) (4,1,4) (4,24) ... (4,6,4)

(5,1,4) (5.2,4)...(5,6,4) (6,1,4) (6,2,4) ... (6,6,4)

3R ANB={(654)
6 1
CE| P(B)=2—163ﬁ'{P(AmB)=F6
R
T paB) = —20B) 216 _1

PB) 6 6
216
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weRdr 553

SETETUT 6 Teh I i ] 9R IBTEl 741 3R Wehe g2 WEAetl &1 41T 6 9rn T HeA
4 o AqH T 9N Tehe B 1 Hofdael WfFshdl A Hifsl

o1 M ST E e ‘U@ 4 1 FAqH Tk SR Yhe g1’ 3R F e (S arEl
Tehe TS 1 AR 6 B’ HT <@ F)

LiE| E = {(4,1),(4,2),(4,3), (4,4), (4,5), (4,6), (1,4), (2.4), (3.4), (54), (6,4)}
AR F={(15),(24),(3,3),(4,2), (5,1}
B S € o6 P(E) = % P(F) = 356
qen ENF={24),4.2)
3 P(ENF)= 3—26
3d: difed Fifaehdr
2
P(ENF) 3¢ 2
P(E|F) = (P(?) ) =%=§
36

asft e Bo 3 qherml W femr T € foees geft uitom wmere 91 g e
o o g gufqse gitenar &1 Rt feean 21 qenfy gufasy wifeekar 1 7@l
9Rtwro, s w9 9, 39 feufa 7 ot gH 1 S Gehdt 2, S Hifolsh st e
T 8| wifEshdett P(E A F) @2 P (F) 1 IRehe aeq@R feha s 2
smen Frefafad ST 9 56 9w

IETET0T 7 ek Tk i S8 o qhe W faar sifew) afs faees ® foa yhe &t
1 foeRs ®l IH: I8 T A foeer T e Yohe B @ T 98 Hl Bk | AR e A
¥ HY TH U Yhe B kT wfed &1 o w2 i (H,H)

T ‘U W 4 9 FE G e BT 1 gufae ﬁlﬁ(H)

ElRETIISIGRCAIE (H,T)
woT e o gfomdl & fe 13.1 9 e feEn S gg
Gehdl T1 39 TR & foA 1 gem@ wed € = (T) (T3)
e 1 e i e

S={(H.H), (H,T), (T.1),(T.2), (T.3), (T4, (T.5),(T.6)}  smepfr13a (1O
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554 TTfoTd

(T, i) <1 & foh Teell 38T W 2 Yehe g3 SN U™
I e T FE& | e el
a@: § Wiferss =eet (HH), (H,T), (T,1), (T.2), \

SRl (H,H) <eifar 2 for <1 Seretl T fod wehe gon 2, aen
o (H) <
& Vs

1111
(T.3) (T.4), (T.5), (T,6) T HHT: 1T = (T)
1111
Eaaaﬁaﬁuﬁwﬁﬁﬁﬁﬁwm%ﬁmﬁﬁ
=1 13.2 9 =< 2l T 13.2

M & F e “=AaH Toh T he 8F1 3R E el
‘U8 W 4 9 € & Yehe B’ i <9I 2

GE] F= {(1L,T), (T,1), (T,2), (T,3), (T4), (T.5), (T.6)}
E = {(T.5), T,6)} 3R ENF = {(T,5), (T,6)}
SiC| P(F) = P({(H,T)}) + P ({(T.1)}) + P ({(T,2)}) + P ({(T.3)}) +

P((T4)}) + PA(T5)5) + P(U(T,6)))
1 1 1 1 1 1 1 3

1 1 1
o PENH=PUTIN+PUTON = ;47 =6

| wommarett 13.1]
1. afR E &t F 39 Y&R &1 5z & f& P (E) = 0.6, P (F) = 0.3 3%
P(ENF)=0.2, @ P (E[F) 3R P (F[E) 7@ *ifsw
2. P(AB) ¥ sifsg, 4§ P(B)=0.5 3R P (A " B)=0.32
3. AR P(A)=0.8, P(B)=0.5 3 P (B|A) = 0.4 T1d Hifeg
(i) P(A N B) (i) P(A|B) (i) P(A U B)

4. P(A U B) W #ifSq A 2P(A)=P(B)=% S P(A|B)=%
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g P(A) = %,P(B)= % Eﬂﬁ'{P(AuB):% @ @ R
(i) P(ANB) (i) P(A|B) (i) P(B|A)

frAfafad 91 6 ¥ 9 9% P(E|F) T it

6.

10.

11.

12.

13.

T Toeer i i aR S T e
() E:d9d 3o W faa F: ggelt 31 some | fod
(i) E:=g7a9 < foa F : stfyehan & f=a
(iii) E : efersraq <t 9 F: =faH 3 T
T foeepl i Th IR IT T B:
(i) E: T ek @ 92 Wohe 2l € F : U fqaeh W foq gehe e
(i) E: g 92 Yehe &l 21 € F %18 fod gehe e g @
T U I A o) ISl TR
E : T9d 38 W §&A 4 Yhe g
F : Ugcll ] 3@l W FHHA: 6 T 5 Yhe g1
e uiiEtes o o ama, fuar o o agesw e €
E: T T% il ™ @el ? F: o 7o | @ @
T 1ol 3N T el 9 ] STl T R

(a) Il W YT HE@AST hT AN 9 B i HUfaeH IRl A1q Hite AR T8
A4 2 % Hd T W 5 YR g3 B

(b) IE W YT A HT AT 8 TH hi FUfaeel WiHehdl Fq ST afg T8
J@ 8 for el U9 W Yehe WEA 4 § %Y

Teh = U Wi STl T @1 Mest E= {1,3,5), F={2,3},3RG = {2,3,4,5}
#Wﬁwﬁf@aaﬁaﬂi‘m:

(i) P (E[F) 3R P (F|E) (i) P (E|G) #R P (GE)

(i) P (E U F|G) R P (E N F|G)
M o foh S o o1l T8 o1 SIS o1 ST BIFT THEWE B afg fordt ufer
o g o= B, d S o=l o oIgeh! B i Hufdee Wifdshar @41 €, A€ 78 g
T ® TR () IS SIS Al € (i) <AAH Uk Seell gkl 2l

Teh UfIeTs o 99 300 T/ YhR oh STHM Y99 200 T/ YHR oh
Hfa 99, 500 Tg-fashedia TR o STEM J94 3K 400 Tg-Tahedld YR o

2019-20



556 TTfoTd

Hfad g 1 qUg B AR U9 o GUe ¥ U U A Al A Al €, A
3T Y9 &1 ag-Taehcdid B i ekl &= 8?7

14. g% o 7 2 o < a1 Sk R g G - B < wemnstt a6
AN 4 M I WIfFehdl F1d HifQ

15. T 99 &l ekt o S0 W fo=m i) afs a8 W Yehe 9@ 3 &1 O
2 @ I I Heh 3R AR HIE T G Yhe @ dl Uh [Heeh i 39T |
AT “FAAH T U W GEA 3 Yehe e e e € at we {faeeh W ue Tehe
' 1 ufase Wifgehdr T it

frefafad e § 9 g% § wE 3 |

16. af& P (A)= %,P(B)=Oﬁﬁf P (AB) ®:

(A) 0 (B) % (C) uRtwfa =&t (D) 1

17. 4§ AR BT = 39 YR 8 T P (A[B)=P (B|A)# 0 T&
(A) AcB (B) A=B (C) AnB=¢
(D) P (A)=P(B)

13.3 Urfrehar <Al RIE =™ (Multiplication Theorem on Probability)

M ofifsw 6 E den F s wfagel @ufic S &1 < oA §1 wreddn g
ENF <l sesii EaeF o sfed 89 w1 quiiar 81 31 91l § ENF st Eqen
F o gaq sfed B ! <9 &1 51 E A F %1 EF o fe@n s 2

W T G T EF i WIfiehdl 10 i 1 STevdehdl gl 21 ST o forg,
T o 9% IO I e & v § g9 fag se ‘U aeene ok T T R
oIkl T1d S | o 8 Tehd &1 AT EF 1 Waehdl Fd i o foq en aufas
Wl 1 STAM Fd 7 S T A fe@ren w2

T WA € ff e Foh Ru &M W seW E &1 @ufqee Wifaehar i
P(E|F) 511 <¥1id & 3R 38 ffafad whR o o i 2|

2= P(F)#0

ST giom § 89 fog gd © T
P(E N F)=P (F). P (EF) e
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&0 I8 ot 9 ¥ fF

P(F|E) = %,P(E)?&O
R P(F|E)=% (FifF ENF=F UE)
374 P(E N F) = P(E) . P(F|E) . (2)

(1) 3R (2) = foemd 9 ed o g @ R

P(E N F) = P(E) P(F|E) = P(F). P(E|F) i@ &% P(E) = 0 3R P(F) # 0
SWia IR i WifFsRar 1 UM FEE’ wEd 1 ST USSR o
SETETUT 8 Wk Hersl H 10 el 3R 5 FHs 1 &1 I 71 Th o oK Tk FAhrelt S

& 3R weell 1T SR o b o ved avd T W@ S &1 ue ol 7 e |
T TAF I3 H1 e guEre €, o S el 1 Fehe i 9 wifashdr 72

%o O foF E ‘ueell #relt 1S & Feher’ 1 921 © SR F CSHd et 1S & Freher!
%1 =& 21 85 P(ENF) =1 P (EF) 9@ % 21

SE] P(E) = P (Yecft 71l & reft Tig F‘|°h|('1'1|)=%

a1 & fean T © o veelt e | et 1] faehelt @ ereq e E wfed € €,
S FHerw H 9 FHiel A5 IR 5 TS g W T &) T, THY S Fied e w1 Wi
e o Teelt T 1 RIen €M1 B A1 €, B9 IR el hdd F 1 ufaes qifashdr @
& E 1 Hfed g i 2

3T P(F|E)=%
e Wifehdl o O P g W W e ©
P(ENF) = P(E) P(FIE) = P(E) . P(FIE) . P(G|EF)

10 9 3

= — X—=—

15714 7
3 & o1firen g2 o foTq ekl @l TUT Faw A E, F 31k G T wfasel gafe
1 T € qf

P(ENFNG) = P(E) P(FIE) P(GIENF) = P(E) P(F|E) P(G|EF)

T YhR WIfehal ok 0 f7om &1 faar =R = Afies seeti o fore off fohan s wehan
21 FreAfefaa S 6 et o faw wifaerar o o fram 1 gweid Tega e 2l
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TETETUT 9 52 TNl R TS qXE Wl E S H W UH ok 9% Teh A qat forr wferenfud
fohT fehTet MU eSS T T SIEEIE SR AR BT T9RT B T A Wil €2

T OH o foh K 512 * FehTen T o1 SEWE @' Wi ST A S THehTen T U Seknt
2! T HW | TEad &4 P (KKA) 1 T 2

4
34 P(K) = 5

e € P(KIK) 98 91 8 W for ‘Tl T T e Seee € W g u
HEYTE B 1 Wehal i < 21 376 el ¥ (52 — 1)=51 7 ¢ o < aeeme ©
s PKIK) = =

fad: P(AKK) dreR fehTet 7T I o1 gefenT BIF o1 Wufdser Wifdehar @ St feh &df
T ? for < aRemE Uee & el ST g € o1 TEEl W 50 UW @ Y @

Fafery P(AIKK) = P(AIKK)=—

50
Wifaehal o U e 5R e W e ¢ fw
P(KKA) = P(K) P(K|K) P(AKK)
4 3 4 2
= —X—X—=—
52 51 50 5525
13.4 T@aa g4 (Independent Events)
52 Tl 1 Tet H W Uw wwn FeRler % wdieor W faer wife fed g difas
T i THEHEA HEAT T @) A€ E a1 Foshewn: et ‘fenten e wwn fael o
2" IR ‘FeRTen T TR Ueh SoRRT B 1 o hid €, al

P(E) = B_1 e P(F):izi
52 4 52 13
@ & ‘E SR F' e e T uan At &1 SR © o e sl ©, 3§iein
P(EmF)=i
52

1

P(ENF) 55 |1

3T P(E[F) = ———=2%=—
1 13

aaﬂ‘ﬁFP(E)=Z=P(E|F),%ﬂ%m%ﬁﬁmFéaaﬁaﬁﬁﬁwﬁm
E &1 Wiffehal W g 99 & Sl 8
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Y I8 ot € T
1
PENF)_50 1 _
P(FIE) = “PE 0 —13—P(F)
4

ﬁ:P(F):%:P(FIE)W%ﬁsmEéﬁaﬁaﬁﬁaﬁwﬁm F &1
Ifehdl W IS GHE & STell 2l

37d: E d91 F39 YR &1 A @ T el weh w1 o wifed gF sl g sad =12
1 TR T hE YA T8l S Bl

TH YHR i SR F  TqT G20 Fed

Tftrar 2 & HeAS E 9 F & Tas ueA %ed © Al
P(FI E) = P(F) Si@t P(E) #0
P(E| F) = P(E) S&&! P(F) #0

1d: 39 9 H P(E) 3R P(F) &1 YRR 81 69T €l

318 UIfgehar o UM 9 9

P(E N F) = P(E) . P(FIE) ()
If¢ E 3R Feeds o] & df (1) ¥ ed o erar € b

P(E N F) = P(E). P(F) . (2)

3d: (2) o SYAM 9 TH I FARA i Waadl i (Efafed we 9 off gRenfua
L TWhd B
uftarer 3 A o E 3R Ffrdt agfess qdermn o gfaeel gafic &t o1 s @,
E @R F %o 521t 8l & 4
P(E N F) =P(E) P(F)
feauit

1. ¥ et EqenF ol Q% (dependent) &d €, af% o wds 7 e areifq af
P(E N F) = P(E) . P(F)

2. HM-FW AT TS AR WER e HeAS o drE 99 Ul 8 S 2
‘T TS Y aRT SIS w1 AifeRdl’ o w9 H %1 TE 2 S« fop CIeR
Fuasll TS’ 1 IR ‘SRR’ o ®9 W il TE | THeh AR, WER
qerstt et | wig oft aftorm o ey T e "enar @ foRg s seeh |
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oftoms @rd ot g Wehd ©, A T e Sfie B T s gen 3R
‘e srgerst et wEEeft 72 €
TR v |, A < U T s el € SRl gfieRar IR ©, 6l o9 TWER
et T &1 Tehell €1 foreie: afE < R Wiehar arelt TWER sTqest semd
Tl €, 98 T@as el gl Wehdl &

3. 3 Agfas e W Fedd €, A YdE S I E IR F o fau, 'l E
e THEU 9 F g Te ¥ Heferd €, sesti E a1 F o T 91y "feq
B T WiTeehar, STl ST wiero) Ho=T Ry S, wifdshar P(E) 3R P(F) o ToH%e
o e Bt €, FSeht ufieher ST Teml o SMHR T SenT-3Ter fRan S
21 319iq P(ENF) = P(E) . P(F)

4. o seTEl A, B @R C i T ®el Sl € AR AR sheet g

P(ANB) = P(A) P(B)

P(ANC) = P(A) P(C)

P(BAC) = P(B) P(C)
3R P(ANBNC) =P(A) P(B) P(C)
Ife IWed W W 9 W HY T N 9 FoI TEl Bl @ T et o w@as
&l el S 2l

FEETOT 10 ek U9 1 Teh aR STl Sl &1 52 I8 T YIeq &A1 3 1 9e
2,9 B ¥ 3 U8 WU S §9 §', & F 9 Frefud fean s ward @ s
E 3R F @&a3 87

&1 B9 WM ® foh 9 wderor o wiaest wfe 2 S={1,2,3,4,5, 6}

o E:{3’6}5F:{2,4,6}3ﬁTEﬁF:{6}

2 1 31 1
Rl P(E) = =3, P(O)= =7 SR P(EN F=-
TR P(E N F) = P(E). P(F)

3: E 3R F @a9 "l 2l
IETETUT 11 Tk FAM9Ad (unbiased) 9 ohi T R IS T AH & A 521 g8l

IoE W favm e ura g’ 3R B we ‘fedt sete W foavm g g g s
21 TeAel A $IR B % W@ &1 T Hifu)
Tl afe |eft 36 Hifers s w1 GHEEsT " o d

18 18 1

1
P(A)=35=7 FP®)=3=;

2019-20



wifeeRar 561

e & P(A N B) =P (3 3ol ¥ fawm Hen g g
_9. 1
36 4
11 1
I P(A) . P(B)—55=Z
T P(A N B)=P(A) . P(B)

3A: A 3R B s e B
FEETOT 12 A9 Toaepl &1 St ™ 8 9 o B e A faq @ d9 92 9 g
IR F oA ‘= 1 fod w1 SR G se ‘ stfushn <1 92w =i skl et
#W B FH (EF), (E,G) 3R (F,G) W -1 9 Tad 22 ®H-5H ¥ wiyd &2
' hieror w1 yigeel gufe ® .

S= {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

T E = {HHH, TTT}, F= {HHH, HHT, HTH, THH}
R G = {HHT, HTH, THH, HTT, THT, TTH, TTT}
T & ENF={HHH}, ENnG={TTT}, Fn G={HHT, HTH, THH}
2 1 4 1 7
ZHferT P(E)= ==—,P(F)=— ==, P(G)=—
(E)= =7 PO =0 =2 PO =7

1 1
P(ENF)= e P(ENG) <Y P(FNG) =§

Wmmmw%Jmmﬁﬁ?ﬁmm%%%
3 P(E N F) =P(E) . P(F)

P(E N G) # P(E) . P(G)
3R P(F N G) # P(F) . P(G)

THfAT TG (B 3R F) Tds & St et (F 3R G) 371 (E 3R G) wiEd 2|

arEur 13 fag wifse f 4t E iR F < was w2 € df E SR o was il
T e E a0 F @as 8, gafau
P(E N F) = P(E) . P(F) (1)
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ot 13.3, % 9-3@ ¥ 98 W € T ENF 3RE N F WeR egerst € 3K e &€
E=EnNnFHUENF) ) S
FiifF ENF RE N F RER e €, B L F
zafay P(E)=PENF)+PENF)
7 P(E N F)=PE) - PEE N F)
=P(E) -PE).PE I | (EnF) —(gAp)  (E'NF)

=P(E) [1 — P(F] TRt 13.3
=P(E) . P(F)

379 E 3R F' @63 9o ¢

| fomrit | 36t TR e vt 1w § T AR

(a) E @1 F @&dd 2
(b) E @ F %da 2l

SETET0T 14 AR A 3R B Tdsl SeAE € df AT B 9 =JAdH Ueh o &M i HIfFeha
= 1- P(A)) P(B’)
T PAABH ¥ =AqH TH &1 &M = P(A U B)

=P(A) + P(B) - P(A N B)

=P(A) + P(B) — P(A) P(B)

=P(A) + P(B) [1-P(A)]

=P(A) + P(B).P(A)

=1- P(A") + P(B) P(A")

=1-P(A") [1-P(B)]

=1- P(A)) P (B")

| worae®t 13.2 ]

1. A P(A) =§,P(B) =§ 3R AN B s W € dl P (A N B) J@ wife

2. 52 UMl I U TSt H @ Agesar fo wfaeenfad fa o w feee T S
Tl o ShIel W1 T B I WIiIhdl AG SHifaq)

3. 9 o UH fesd 1 e 399 9 99 wau ol agesan foamr gfaeenfya feu
BU Fehtet % fopan Stran 21 afg i Frreprel 7T A o8 @ df fesd 1 faat &
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10.

11.

12.

13.

wEeRar 563

foTq Tefiepa foran w1 @ e Sreiehd Y 24 €1 U fesa foed 15 W €
9 9 12 o3 9 3 TUE R €, o Tkl o foau wiehd g 1 WifdeRar o
HiferT|

ek =2 ToaeRT o U SIfsd 99 1 S9Tel T HE o A s faeeh o fed
Yehe BT ©' 3R B WA UM W §@A 3 e Bidl § ' ol TErd e o e
FIT fF Tt A 3K B @ad © a1 81?

T I8 W 1,2, 3 W 3R 4,5,68 U1 9 for@ 7u 81 39 99 &l o1l
T A o A S @ 99 7' R B HeA ‘ged o 1 9§ foret 7 @)
frefud @ 21 F A 3R B @as 27

UM o EQeNF 5 36 9K € 5 P(E) =%,P(F)=% ﬁ?P(EmF):%HH
FME de F@ad 292

A 3R B UHt el & T ¥ el P(A)=%,P(AUB)=§HW P(B) = p.
p 1AM TG SIS 9 (i) T2Ad WER 3rverst 21 (i) St sl B
U o A 3B @6y w2 € 92 P(A) = 0.3 RP(B) =0.4. a9

(i) P(ANB) (i) P (A U B)
(iii) P(AIB) (iv) P(BIA) @ sifSu
?fTTI'sCEE‘FWiAﬁTBQ'Fﬁ%,GIﬁP(A)=i,P(B):%Eﬂﬁ'{P(AmB)zéﬂﬁl

P(A-TEl 3R B-7&l) Td sifem)
mﬁAamBzaa‘srmﬁ%ﬁtP(A):%aw P(B):%Eﬂﬁ'{ P (A-TEf 3R

B-7&Y) =l.w A 3R B @dd "ot 27

4
A 3R B Tas el € T € W8l P(A)=0.3, P(B) = 0.6d
(i) P(A 3R B) (i) P(A 3R B-&T)
(iii) P(A a1 B) (iv) P(A 3R BH =g ft 7€) &1 7= 3@ i)

T U i q 9N IOl S|l € 9l BH U 6 Th o) foud §eq W e i
EIREIESIGRCHIE I

T e Tk a9 o gfaeenfua few feerell st 81 e | 10 el 3R 8
ot TS ® at wifrehdr A T (i) <A TR o B (ii) 9o el U e ar
gl (iil) TH et qo HA M 2
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14.

15.

16.

17.

18.

Tfora

T ooy THE 1 A SR B g W@ds €9 W B FE I GFHAT HH: %@ﬁi

%%lwﬁﬁ,wﬁmﬁ,wwmﬁwmm%aﬁqﬁwm
ifse R
(i) THEN g 2 Wt @
(i) STH § AAA: HIE Teh THE A HL oAal &l
AT o 52 T Shi Wk YT Tl W U O agesd fHehre s 21 fefatea
o 9 foprd gometi § e E @R F w@as 82
(i) E: “fentent T o= gH 61 @
F : “fepten T U= g @
(i) E: “Fehren T 9= et T 6 @
F : “Fleptell 71 <1 U A1E3IE @
(iii) E : “FehTem T U= Uk SIS A1 Uk ST @
F : “fehTell T U0 Uk S A1 U el 2
T SEEE T 60% Tereneft &t =1, 40% Ut =1 3R 20% H @R ed 2
Th OO0 1 AG=A I Sl 2
(a) Wifshar T HIfST o o8 = @ T &R T & 1Ush %1 eraeaR et 2
(b) A o &t 1 SrEeR gt € df SUh s &1 f@ar ff ggd areh g
I Wfahdr T Hif
(c) A% =8 STUSH o1 SFEER UGl © df STk &<t o1 SF@ear off ugd el B
I Wfahdr T Hifu)
IS UGl 1 Tk ST SSTell Sl € dl Yeieh U W EH 19T WAl WK hid
1 ifehar Frefefaa o 9§ =1 872

1 1 1
(A) O (B) 3 ©) IR (D) 36
T HEE A 3R B 1 WER Wdd FEd §, AR
(A) A 3R B TER &St § (B) P(A'B') = [1-P(A)][1-P(B)]

(C) P(A) = P(B) (D) P(A) +P(B) =1
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13.5 S9-UO (Bayes' Theorem)

oA offee fF € St 18K 11T U 21 gen 16 2 99 3K 3 o 12 81 3R e
¥ 4 g% 3K 5 o 12 1 fohelt wh 9t o 9 U 7% Agesdn (Hehrel Sl 21 8a

forell Wk St 1 T R WieR %mwm%mwmﬂ%(mﬁhl)
oo w9 a1 (AF o 9 7% i feRTer 1 AifeRar ot T Y deRd €1 ST
vl o &0 Tt fasta a1 st 7T FeRTer 1 WifFshar 9@ oY TeRd €, 9 eH @ f
T 2 foh T -0 Ot 9 Feerelt T ?1 A 9 B9 39 96 1 wifgshar T
Thd & T g fordt T Ot (A & Sen-11) 9 feprelt 7€ 2 =f 29 fepreft € g
1 W7 a1 22 F&T BH del-11 o Tﬁaﬁm(reverse)mﬂﬁaﬂzﬁﬁm
TH% 1% B STl HeAT 1 W 9 8 UGS s S o+ Ufaer wfhehdr [ i
1 THS F1 GUHH Guids Wikl o STA gR1 fFan €1 39k g1 s T g
‘SIS-THF’ o AW © ST S S Skl oAl 1763 | WeRTIa g ol Ss-gud
o HU 9 FH G g4 ¢ T IRU iR e gRfge afomdt W faem St

13.5.1 Tk gfdqet qafe &1 faurs T (Partition of a sample space)
e E L E, ... E, & e &1 ufaeyt wAfe S & faum w1 frefua w5 € ok
(a) EimEj=¢,i¢j,i,j=1,2,3,...n
(b) E,UE,LU..UE=S73u
(¢) P(E)>0,9% i=1,2,..,n% fag

T W& H, ¥ E, E,, ... E, Wfaew wAfe S fawem # fefra € afk
9 HA: THH €, UHY B qU1 S| Widehdl IEAW 2

SEE: €H @A € T HIE FATE 3N SHR! Wb Al B wiaayl gHfe S @
faureH & *ifF ENE' =¢ IR EUE =S.

-3 o 13.3, W &6 ST | YeTul Y Wehd € b A% E AR F fepelt wiceel
Tafte S, o G I & TN €, @ {ENF,ENF'} 9994 E &1 T faqmse 21

== {E'"F,ENF,ENF} 99=s9 E U F & T fa9sH € 3R aq="
{(ENF,ENFE E NF E ~F} 9qof gfagel S o1 wh faamsm 2

319 BH FYUl Wifaehdl &1 THI & g 3
13.5.2 F’Q\'Uf QIfehar @i 94T (Theorem of Total Probability)

79 & (E,, E,.....E } gfaeet wufee S, %1 s fawem € ok o o fF y@w
SeTE L E, ..., Enﬁuﬁwmﬁm%maﬂmAgﬁ?ﬁW&@me
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AT 7, T,
P(A) =P(E) P(AEE) + P(E) P(AIE) + ... + P(E) P(AIE, )

= Zn:P(Ej)P(A]Ej)

suufs fen 0 8 &6 E,E,, ..., E, 9foee! wnfte S &1 vk fawse @ (o 13.4) 3afer,
S=E VEU..UE ..(1)

3R ENE=0Vi#jij=12,.

%ﬁam%ﬁﬁﬂﬁmAasm
A=ANS
=AN(E UE,..E) ——

=(ANE)UANE)U.UANE)

I TANE, SRANE, FA9: T E, 8k E % Swad=aa € Sl i # j, % fog
wgaa%sqmut]z;_lz néh‘f?IQAﬁEaﬁ'{AmE off g |
gafeTT P(A) =P[(ANE)UANE)U...u(ANE)]

=PANE)+P(ANE)+..+P(ANE)
3 P(A N E) =P(E) P(AIE) #if% P (E) # 0Vi = 1,2,..., n

Wfaehal o TUH o gR eW Wd €
Tafey P(A) =P(E) P(AIE)) + P(E) P(AIE) + ... + P(E,) P(AIE,)
El P(A) = ZP(E )P(A|E))

azrmwwaﬁaﬁwﬁﬂfmwaﬂéwm%lwﬁﬁﬁu@w
0.65 T TATA 1 B w1 qe ggarel i &1 fefaai o famfor v o woargEr gof
B &1 WfFehard s9er: 0.80 e 0.32 €1 Fafor % & guargar qof g1 %1 wifasa
M@ HifSu
o 9H wifee fo i s o gHagER qof @R’ w5t T a6 A R Cesdd e’
%1 5 i B g1 Frefuya feran St 21 ed P(A) 91 e 81 89 o € TR
P(B) = 0.65, P (ggarel 7&f) = P(B) = 1 — P(B) = 1 — 0.65 = 0.35
P(A | B) = 0.32, P(A | B') = 0.80
Fifer sl B iR B’ Huftc gq==a o faure € gafere gqof wfasar woa g/
=P(B).P(A | B) + P(B") P(A | B)
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=0.65%x0.32+0.35%x0.8
=0.208 +0.28 =0.488

a1d: Fafor & geaaR gof g 1 wifaskar 0.488 2l
319 T SS-YHA &1 YU w1 941 36 fag w

ST-WHT (Bayes' Theorem) I E ,E, ..., E 31t et € s fo wfoest wwfie S
o fawrs a1 fofo st € 1o E L E, ,...., B, TA: $T9H € 3R EUE,U ..., U
E,=S 3R AFE Tt s ¢ fowet wiawa o 2, o

P(E,)P(A[E))

P(EJA) = Li= 1,2,3,..n
D> P(E;)P(A|E))
=
suafy &9 o € o
P(ANE,)
P(E|A) = W
P(E,)P(AIE))
T ) (Iforhar & U fem @)
__P(E)HPAIE) (ot S & P @)

> P(E,)P(A|E,)
j=1

femuft S-999 o AN o Frefafea ssseell s SYE S
FEASE , E,, ... E %1 Ufehewm e (hypotheses)Hed &l
P(E)) ! ftehed E sl qeehreia (a priori) ifehd sed 21 Hufdee Fifdehar
P(E,A) %! UR&TTE E, 1 SURTET (a posteriori) Tar #ed 2l

I THA 1 BN HT WRIRAT 1 A o He1 a1 8| Hiifw B, wfaeet wufe S
% TH I w1 T F 2 sEiar sest E ¥ uE 9va T SR o
T E Hfed Bt § (STAAE, § W had U € Al Hedl ¢ 3R UH ¥ sfuew T we
Tehdl €) oTd: I § e foRet for B, (372iq s RO Wikl Ja1 € ek
TS A 1 ufed g g e 2

a51-wee i fafay afifeafel o swifa 21 9 g9 = fefafted sqeor o
Ty fepan T 2
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IEETOT 16 O [ 11 &y €1 9 16 3 ol 3R 4 sreft 1 € 59 fop 9 11
T 5 ol 3 6 el S B foRdt wh Ot W 9 e W 1% Freed W
e T 1 81 E 91 i 1 Wiizehar € foh 7@ g O 11 9 fehrelt T @2

T 9 1% 9 B B E, ¥ SR 9 [1% = H B, AW ety W e fw
AT 1 1 g e 1 T2 w1 A9 e s 2

Gl P(E,) = P(E,) = %
WA PAIE) =PER I ¥ @@ 1 &1 e Frohrer) = %

3R P(A|E2)=P(?§ﬁnﬁﬁwa@1aﬁﬁ?ﬁwwh%

I AR Y | g frwrer &1 wifaswdr, 59 % 92 9@ 2 % o o
&1 8 = P(EJA), 39-T9F 51

1.5
. P(E,)P(A|E,) __ 2" 3
*7 7 PE)P(AIE)+PE)PAIE) 1 3 1 5 68
2.7 2 11

IETET0T 17 i A= fesd 1 11 SR 111 fRE 7o ® Stef g o < fooen €1 fes 19
A faach 9 & €, fesd 10 ST fager =i o @ o fesd I H ©% 99 @R @&
<€) 1 Tt B1 U SAfa agssdl U fesar ga1 @ i Sud 9 Agesa Uk e
fhTerar 1 A faemt @F &1 7, 1 39 o1 &1 91 Wifgehar @ % fesd o gown faaem
off G 1 & 22

T A A E, B, 3% B, %mw: fea | 3R 11 % == &1 frefd & 2

Gl P(E,) = P(E)) = P(E,) =;
Y & AE o A Fedl FRen T feeR 91 1 7 Wl < 7
LEl P(AlEg:P(%ﬁI@@ﬁaﬂfeaaﬂﬁW):%:l

P(AIE)) = P(fesd 11 ¥ EH o1 T Toept ferer) = 0

P(AIE,) = P(fesd III ¥ |H &1 fosrht et = %

2019-20



wfEeRar 569

319 fesd o gow foeepr ot WH 1 B 1 Wik

= fAerTen T @R 1 faaent fesd 19 8 &1 wfgear
=P(E |A)
9 IF-YHI g
P(E))P(A[E))
P(E,)PA[E,)+P(E,) P(A[E, )+ P(E;)P(AIE;)

P(E |A) =

l><1

2
1><1+l><0+l><l 3
3 3 3 2

IETE0T 18 AH o o Tk W, Tdteror &t favagiaa fefafaa yar @ fHfds
1 T 2
T . Uisifed safaal o fora adieror 90% Tar @ H SR 10% Tar 7 @
o W 81 T, U Todsl At o fory Thiern, 99% Wl qar oral § A T,
.ol “ifea aaran © Stefer 1% Tfad Safeai o fog Te. e e, qrsiites s 81 T
g SEE, SEH 0.1% oAt T, U5 ¢, ¥ 9§ Uh oAt Agesdl 91 Sl @
3R 39 1 e foha S IR QiR L eTE e, w1 Sufterfd st €1 @ wifiehd
2 fF o' =fe ara o T, (disffes) ©2
1 9 of E [ T oAt o oread H TELE A, disifed 8 i T2 3R A=At &
T g Al Thern § disiifed g w1 S whi g9 81 ed P(E|A) I e 1
el B/ IH U oAl o TS isiifea 7 e Wi Sl shi g9l €l
e {E, B} SEen § wvft safadt o wfaest wufte &1 uw fause 21 ed w9 @
P(E) = 0.1% =35=0.001
P(E’) = 1 P (E) = 0.999
P(A|E)=P (=afer =1 qhermt | w3 o, disiifes <=1 st faan wn € for =

IE § TE.STE. AL disifed ©) = 90% = %=o.9

3R P(A|E) = P (=afer =1 wlieror o LMo, disiiftes < st fom feen e @ f
9% Id § TE.eTR . Usifed 79 7) = 1% =0.01
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e d-YHI g

P(E)P(A|E)
P(E)P(A|E)+P(E")P(A | E")

P(EJA) =

0.001x0.9 90
0.001x0.9+0.999x0.01 1089

37d: Ueh AGeA g U Ak o aredd § TS, disiifed gF &l Wifaehan s
i 9 ¢ T ST =LAl wam e 7, 0.083 21
SETETOT 19 Th died oM o @™ | T3 (F7) A, B 3R C el SR &1 hwl:
25%, 35% SR 40% siee At €1 39 T o IcqeA 1 HAN: 5, 4, AR 2w
i @y (Ffeqol) F) el & Fel ST § U U sice AgesAr el S € S
o€ WU I Sl €| SHRT o Wifdehar @ TR @€ siee Wi B g S A @72

& A fon % =ed B, B, B, f=1 yohw #:
B, : dice WY A W S W 2
B, : dice WA B W SN T §
B, : dice WA C I S T ©

T g fF "wed B, B,, B, WER 7asit 3R qfqel €1 w fern foF e E fr
TR 2: E diee T 2
WA E, ¥l B, AB, A1 B, % @iy wfed &t 21 fean @

P(B,) =25% = 0.25, P (B,) = 0.35 X P(B,) = 0.40

T P(E[B,) = dice o @ € &1 Wifehal i for 2 & fof =g #efa B 510
fafifa 2

=0.083 (TT19T)

=5%=0.05
gdl ¥R P(EB,) = 0.04, P(E[B,) = 0.02
I9-J99 5N eH 9 ¢ T

P(B,)P(E[B,)
P(B))P(EB,)+P(B,) P(E[B,)+P(B;) P(E+[B;)

P(B,|E) =

0.35x0.04 _0.0140 _ 28
0.25x0.05+0.35x0.04 + 0.40x0.02  0.0345 69
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SETETUT 20 Ueh S il Teh W 1 I@H 3T 81 Tt o el o 98 9 € ff

I ¢, 99, TheX A1 fRE T aeA ¥ ST 1 WiAshdnd e %,%,%m%
%wﬁ%%,wmwﬁW%Fﬁmﬁ@aﬁaﬁuﬁaﬁﬁm:%%,mé

2, Wq ot o= oA ¥ o W SH R T Bl 21 AR 9% | I o, @ Sueh A
U 3 Ft Wi I Hifeg)

7l O ofifoe fF ‘Sl o M o FeT X W M’ HY T BRI A SR o 3,
I, Wpe A1 fRHl o1 a8 gW M &1 meA %wAw: T, T, T, 3R T, 81,

P(T)) = %,P(Tz)zé,P(TQ:%E'ﬁT P(T4)=% (e ®)

P(E|T1)=@Taa$é?§maﬁméiﬁq§aﬁaﬁqﬁw=%

3 R, P(E|T,) = %,P(E|T3): é,P(E|T4)=O,3Rﬁﬁh‘ 3T 918 3N $TH W 39
LS E

e d9-YHA gN
P(T |E) = SfeeX B <X § 31 W ¢4 BRI T &I Wik
_ P(T)P(E[T)
P(T)) P(E|T))+P(T,) P(E[T,) +P(T; ) P(E[T;)+ P (T,)P(E[T,)
301
\ 104 3 120 1
3 1 1.1 1 1 2 40718 2

SETET0T 21 U Al o IR H 7 € % 98 4 ¥ 9 3 IR T 9o €1 9% Tk I
%! BT & SR aqaial & foF 39 W M alell §& 6 21 39 1 Gl J1d HTST
o 98 W S STl Fen arE | 6 @

ol AM ofifeie foh E, ‘=afed g/ 9™ & 38T $X T8 9dF i fh IH W M et
e 6 ' HeA ¥l HH Wl R S, U W e 6 T # Hed SR S, U W
@& 6 &l 3 HI A 2| qd

P(Sl)=a@16aﬁaﬁmﬁwﬁqw=é
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P(Sz)=9@16ﬂﬁaﬁﬁmﬁqﬁm=%
P(E[S,) ==af 3N e oM W foF T foF e 6 o1 € Sk TR W ST aeft
T G B 6 ®, 1 HifFehar
— waf g0 T e A W=
P(E|S,) = =af 5N 78 M W & T8 W T 6 T 7 Safh WH W A ot
TE ad § 6 TRl €, T AR

= =AfeRd BRI HA &l Al i Wiferehar =1-

e d9-YHA g
P(S [E) = =AM GR 7)€ T st Wiehal o WM 6 Whe g €, 9 aqd | Wew 6 §

NG

3
4

1 3
_ P(S))P(E]S)) 6 4 1 24 3
P(S))P(E[S))+P(S,)P(E[S,)) 1 3 5 1 8 8
6

X—=X—X —

W:HWW&IW%%I

| womTaett13.3 |

1. T Ho¥l § 5 o 3R 5 el 18 81 ag=sdl Th g FHehrell Sl €, St T
AT FH o 9% GH: HAw § W@ & Sl 21 G el e w5y 2 srfafie 18
FAe § W § I 7 A Ferwt § ¥ Tk A et St 71 gl WS #Y o
B 1 Wifdehar & 82

2. TH A 4 o SR 4 Hredt 1 ¥ RN Th 3 A H 2 o S 6wt 1S
1 3 el § W Tk ol AgesAn I W1 @ R SHE T 1 Fehrelt S @ S
o et B1 39 1d 1 91 Wifgehar @ foh T qged 9« © femredt T €2

3. ¥2 9 € T U Herfewner o El ¥ 9 60% S § W & 3 40% SEed
o 7 Ted €1 qded! o o qfomm g i € o6 semed | w9 9 o |
T 30% 3 BHEE | 7 &1 o 35 § 9 20% 95 3 A-U formn ad & #d
o HeTfaarer o T B 1 Ag=sdl I T SR T8 9 T 6 56 AU fien
21 TH 1d 1 1 Wkl € o o8 o6 e 9 @ ae 82
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wifeRar 573

T Sgfashedl Y 1 ST S | T feEnef§ @1 @ g 1 W S ® A a8
ajqﬁwwﬁqﬁﬁﬁﬁmwaﬁﬁﬁwﬁw%%aﬁwaﬁqﬁwﬁﬁ

Wqui%nﬁﬁﬁwéﬁwé;wwwﬁmﬁmuﬁwﬁﬁ

ElREX] % 2 @ TH 91 HT R TR § R IS S U FH I S ¢ AR
IE I ¢ foF 399 weEl I fean 22

ot forgw A1 o Wl FeM o fou o &1 St 99% STERER §, S/a arkdd |
ft 37 AT G T B B fRg 0.5% SR fondt e =afeaa ) & S B W
=M TTera R ar © A safeR bl U W TR sidenan @1 At Rt SHEHEE
T 0.1% N SH W H T& € a9 Wiehal € Toh 1S Argesdn <1 T2 Al
3G W § TE B A€ SHeh T 1 S H I &l Sl @ fh S€ g% U e?

A feek faw T 21 T faaer & Ml @R fod & 21 suw faaen sifia © fomd
fod 75% SR Wehe 21 € SR R srfe faash @1 Al ¥ 9 uw faaek i
Irg= Al A1 T AR Y IDTeAl T 71 AR gk W fad ghe 71, o @ wiasan
2 T = <Al foa aren faeent 272

Tk ST ST 2000 TheX ATCRRl, 4000 FR Ahi 3T 6000 TH TeAhi T sl
Fedl 21 geeTet w1 Wik e 0.01, 0.03 3R 0.15 {1 dHrha sAfawaf
(weTehl) H 9 Tk TR 81 Sl B $9 Al o Thed =lelsh 8 1 Wikl
> 7?2

Tk FREH HA IR B 3 w34 @ft &) 9 foeror @ ot <t @ o ol S
HT 60% TR A 3R 40% T BRI fohan Sm 21 g sifafie A AT 2%
3R HEMH B T 1% IS B B A hed Scae b1 Teh @ a1 feqan <l ©
3R 3T e W A=A Fehrel T o @« @, af 39 o9& o ‘"I A’ gR
B T WIferhar 1 gRir?

T 3 U A o Fieres Hewd ¥ o ue @ gfaemdt o €)1 geel 9un R <
o ST 1 WITehdd SHASl: 0.6 A1 0.4 €| THoh SAfafie A Ygel go il
2 dl Uk U SR o W B %1 WIfFehal 0.7 ® SR A SHW <ot Sfadn @
TH 910 HT WG WIGRAT 0.3 T TqHT WFshal F0 FISC & T2 Sca= T 3
B Y foham T o

M AT foF i cTgeh! T U Soierdl 81 A€ 39 5 91 6 i H&A 9 sl
2 @ 9 U fag #1 9 9R S SR feal’ @ gen | s @1 afk
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11.

12.

13.

14.

Tfora

U 1,2,3 T 4 5! GO WW Bl @ dl g€ Th THeeh i Th a) Soed § 3R
T e wLdt ¢ o 59 W a0 fue’ ure gl 4 SH S W fud wrw g
2, 1 Sk g SOt T UE W 1, 2, 3 A 4 U B HT AIiHehdr 1 872
Teh A1 i o U A, B 1 C A St 1 g et A 1% &
Gl SeIfd shiar € qe ST B 3R C Hwl: 5% 3R 7% @ Sl Scaifed
AN € B W AHA GHI HT 50% A €, B e FHA H1 30% ql C el
T T 20% TE1 S| 97 Toh @e Wil Saed © df 36 A g Scaifed fohQ
I T IR w22

52l Y e ¥ U U @l Sl 21 I U6l ¥ % o fepel S @ S de ok
T €| @ T U wT €2 B T WA 9 22

AN 9 dion &1 Wil %%l@ﬁwmw%HmAw%ﬁs
o wefiia gam ardfas &9 o fod gehe 8 &1 Wik 8

4 1 ¥ 2
(A) 3 B) 3 ©) 5 (D) 3
I A IR B UHl ¥1ed € ff Ac B@en P(B) =0 @ f=1 & @ &F s 2
_P(®B)
(A) P(AIB)——P ) (B) P(AB) < P(A)

(C) P(AIB) = P(A) (D) &9 9 & &l

13.6 'JE{F%E =T 3R Q'Hﬁ'? YTfehdr sle (Random Variables and its Probability
Distribution)

&, Tfesd TheT 3R T weeY FE % AR W ves @ ¥ g § e v
? 9 sifue B zw foviw ufoma & s=g& &0 o foq @@ ufoomat @
Hefa fdt gen o 35 9

T F T IR 7ok IRoTAl R foraR |

(i) = I I Tk o T | BH Al Il T Yehe WSS o AN H 3o 8l

Hohd B

(i) TF faFeh FI 50 9N B H AR w9 fadl w1 e | ° gt 2
(i) 20 =T&Get & TH R W, ad 6 @ 2, 4 G I (T & 98 ThH) Fepen

o T | AN 9 4 S%qel o Ufaeel § @We oRqsll i 9@ H gl gehdl
2 7 H we S S oeget & frdt fagw st H
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I W 9 geh wherr H eHR U U W € S Weke 9Rumd o § M U
arsfees wen ffde st B wlier o yoe 9o o foy T ardtas @en
STRT-37er ot 81 Tehdl B THIAT T2 Teh =) &1 T & gHeh1 A fohell argfess wdierm
o ROl W R e € gEfan 59 Afese W wed € U Asiees = ol HH:
X 4 e Hd B

IfE 39 Tk el 1 R 1 TR0 SIS @ I8 o aredqel § T Ao
R X, Her el 8 5@ Wid (domain) Agreseh THeI0T oF TROMET o1 == (A
Hieeel THfte) Bl €1 Tk Ao =X i Wt ardiae W o Fehdl €, THICY SEehT
Wﬁ(codomain)ﬂﬁ%ﬂ@ﬁaﬂwm%l m:wa@maﬁﬁm
THR ¥ R H Fhd

TR 4 Uk Ao W 98 Ho eidl © foreRt 9iq ot angfesr wlemr w1 gt
gafte giar 2|
I F fow, 7T U Foaeh 1 q IR 3THH | 3IDTel S o T | fo=r Hifsu)
Wqﬁwwuﬁ?ﬁwﬁ%
S = {HH, HT, TH, TT}
Iz X, ured fordl 1 G i 9 31 € A X T a5fessh =R 7 3R g aiomm
o fau o o = yeR 9 fem e
X (HH) =2, X (HT) = 1, X (TH) = 1, X (TT) = 0.
T € eyl gafe W us @ stfus A =x aRefid o < gehd €1 SR
o fau o & f Y, ufaest gufie S o y&e 9oy o faq fodi &1 9@ 9 12 &t
e o TIE o o HAl g
Y (HH)=2,Y (HT)=0, Y (TH) =0, Y (TT) = - 2.
Td: T Uidsel wufe S # X iR Y & fa= anfeew = uftafyd fe o g

IEETOT 22 TH ATH Teh 9506 1 d9 91 ISEM %1 O Bordl &1 G & s
BN 39 K 1 Y% fad o faq Rs 2 21 @ 3R Y&ds 92 & fou 9 =
ST 1 Rs 1.50 =l €1 7 o X saferd g Sl T2 o1 1) T2 i1 ohi o2k shdell
21 U o X Tk agfess =) 2 3R 38 qier o giaesl Tufe & wed & &9
T yf¥fa wifsml
7o X UE g © forge 9 fhd agfess werr o aRtomt w afiifia 21 safern
X TF a5fees = 2

7a Tderor w1 faset Tufe 3

S = (HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

2019-20



576 TTfoTd

X (HHH)=Rs (2x3)= Rs6
X (HHT) = X (HTH) = X (THH) = Rs 2x 2 — 1 x 1.50) = Rs 2.50
X (HTT) = X (THT) = X (TTH) = Rs (1x2 —2x 1.50)= —Re 1
3R X (TTT) = - Rs (3 x 1.50) = — Rs 4.50
75l % fog, faeret &1 &1f1 &1 < @1 21 37 yfasel gafe & g f9ad &

et X o1 T fgdta A, sHfay X gfaest gafte 7t %o © e 9 2
{~1, 2.50, —4.50, 6}

SETETUT 23 TH O W 2 TR 3R 1 et 1% 21 AT Tk g FehTedt T8 SR SHeAT
A T ok o8 3 G: O | Sl T 39 qhaAr S [ e e Ak X
fehTell o WeheTdl w1 WEAT i <l § di, X w1 foeron €, el Wk et 75 ol ke
Foherdl | TR R

T AH o O | Wl W H ow, w, r ¥ T FW 2
WWW%
S={w1 Wi, W W, W, W, W, W, W T, W, r,rwl,rwz,rr}
31 X =7 7§ ® G = Fhedl H G&
FEET X (fww, 1) = X (hw, w,}) =X (£ w, wy}) = X (D w,1) =0
X (fw,. 73 = X ({71 = X (L rw ) =X (frwy) = 13X ({rr}) = 2
Id: X U Agfessh =X € W 0, 141 2 0 o Tehal B

13.6.1 T IIgredF =X @1 UTTqehdar @+ (Probability distribution of a random
variable)
Y H UREAR f, f, ... f,, ¥ Th URER 1 $6 FhR T o e W foem L foh
Hesh IREN oh1 A1e HEHAS Bl 7 o foh 9fen 1, £ .f " e 3,4,3,2, 5,
4,3,6,4,5 9= &
3TET Teh IRER i I 9 IFeh H&Hl 1 WA &l Al &Y, X ¥ S SIS0 Treeadl
X T e =) B 58 1 yehr 9 Rt fmen e 2
X(f) =3, X(£) =4, X(f) =3, X(f) =2, X(f,) = 5,
X(f) =4, X(£) =3, X() =6, X(£) =4, X(f,) =5
d:2,3,4,5, 60U XHE @ OF A Gehal €
79 X 1 M 2 B el 9RER £, FA T E X H AE 3T R ¢ 5 S
fi,f, ™ @ foret afEm &1 g7 S g YR
X=4,59 R £, £33 f, 1 I ST
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X =5,54 URAR £, A1f, 1 A ST
R X = 6, 9 URAR f, 1 T ST
<feh A W 2 o Ik ORER 1 g ST wREed 7, s6fe 9ReR £, 9 S

HT TR %%I
3d: X 1 A 2 BH 1 wifFemd %%I

%ﬂfﬁ'@!ﬁ%P(X:D:%

WA E f,f,, A f, 9 Trdlt ot Tk GRER 1 T T AR
3

P fofiD) =15 ®

m:xwms%ﬁﬁuﬁw:%

%ﬂfﬁ'@!ﬁ%P(X:&:%

7t YR B9 UM € T
3 2
PX =4 =P, fo ) =15 PX =5 =P o)D) =15

1
R P(X =6)=P({f,}) =15
39 YR *1 faawe foad agfees =X o 19 STh! §d Wiiashdiet &l faan S
2, ! Al =R X 1 Wl 927 Fed 2|
Sqehd: Teh 50 =% X 1 Wiehdl 57 i 7= YR § qRefia fean s 2
TfrermeT 5 fRet agfess =R X &1 Wi s gensti & fefataa gomedt ()
g @

X : X, X, X,
P(X) P, P,
S >0y pi=1.i=1.2...n

i=1
e W@, x,, ... x G =R X F W AF (Fe) € W p, (i=1,2,...n)
Agfoze WX HT A x BF F1 WHAHA 8 320G P (X=x) = p,

I x AEfeH T X, 1 FIE H9G Ged & @ H2F X = x Wfaee] T
% @ fag (i) & T & T 2 21 37a: X1 x 7o T i Mehar e IR
Bl T 37 P(X = x) # 01

2019-20



578 TTfoTd

e & X o [t deifaa 9 o o ufaest afe o a9t fogew =1 wmew @
a1 21 sHfeTT foreht ifeRar ded o fow st wikeRdied &1 AN T B =ie

SETETOT 24 RN % 52 U9 1 U GG TS ¥ q T ST HfaCeT T o |iel
fepTel SIId €1 SRl 1 TWEAT 1 WIHehal S 1A HITST)
T D1 k1 & Tk A5Tesd =R €| TR 80 X ¥ Fefud #wd €| Taedan X &1 4
0, 1,221 FiTH Tl ol YFIEATIT & @ FRTen T © SHfau ST gl &1 R
Torest wreT B
AT P(X = 0) = P(3Fn1 &l 3R gorhT )
= P(3eRT &) x P (A1 )
48 48144
52 52 169
3R P(X = 1) = P(3h1 IR gaen1 &l 1@l b1 el A goh)
= P(5hT) . P(3FHRT ET) + P (3T &N . P (3D
448 48 4 24
T 5 2 169
R P(X = 2) = P31 3R 3ehT) = P(3FhT) X P(3FhT)
4 4
~ 52 52 169
1q: e wifehar sied 2

X 0 1 2

1441 24 1 1
169 | 169 | 169

IETEI0T 25 UGl oh Uk WE i diF 9 38T W fgai (doublets) &1 T&AT
TIfehdl sed 1 hieId|

el OF difee o X fghl &1 gen frefug w2

(1,1),(2,2), (3.3), (4,4), (5,5), 3R (6,6) Hva fgeh &

e g f X &1 AE 0, 1,2, 3%|

T fo T R A W = é
1 5

Wwwq@ﬁﬁm—l—g=g

P(X)
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P(X =0)=P(u® i fg =) = %x%x%%

P(X =1)=P(T& 5= 3R 31 fg= &)

1 55515551 1 5? 75
= —X—X—F—=—X—=—X—+—X—X— = =
6 6 6 6 6 6 6 6 6 216
P(X =2)=P (3 fgF 3R w* fg =)
1 15151511
+ +

= X—X X— X

6 6 6 6 6 6 6 6 6
:3(ixéj=£
6> 6/ 216

1 11
P(X =3)=P (dF fg#) =66 AN

X
6 6

N

216
31d: X 1 31vfie Wifehdr deq fefatad 2
X 0 1 2 3
X 125 75 15 1
(X) 216 | 216 | 216 | 216
HATUT Wifaehdisti s Jim
. 125 75 15 1
Zp,- = +—+—+
P 216 216 216 216
_ 125+475+15+1_216
a 216 216

31d: ST TIRIRal ded &l 2

SETET0T 26 UH of fordht agfess o0 T formerdt feaw # wer & wef &l X 9 3wiien
ST 1 X o UM x oH i WifireRar Frefafed @ | ®, Sl kU adtae 9e ¢

0.1 afgx=0
kx gfg x=141 2
k(5-x)afg x=31 4
0 ST

PX=x)=

(a) k1AM TG HiSQ
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580 RIRIG]
(b) =9 &1 1 1 ifHehar @ T a1

a9 31 WS Ugd €7 9eAd: & WS Ugd 82 Sifushad 1 He Yed 8?2
TA X &1 WifgRdl sied = femn mn e

X | o 1| 2 3
PX) | 01 | k | 2k | 2k | %

(a) & 9 & 5 D p=1
i=1

safee 0.1+ k+2k+2k+k=1
= k=0.15
(b) P39 =Aaq & S Tgd ) =P (X >2)
=P(X=2)+P(X=3)+P(X=4)
=2k+2k+k=5k=5x0.15=0.75
P(39 qera: < S Ugd €) =P (X =2)
=2k=2x0.15=0.3
P(3T9 firshay 1§ Ued €) =P (X <2)
=PX=0+PX=1)+P(X=2)
=0.1+k+2k=0.1+3k=0.1+3x0.15=0.55
13.6.2 IMgTedeh =¥ T ATET (Mean of a random variable)

g O wueed ¥ frdt afeed R % R dum S ted §en ¥ @i s
Bl €, fS =X 1 qifehar sizd @ A R Tehd € UE € 9 GEAd /e, wesh |
gt BId €1 39 Hell W g WA W T il e sratefa a1 ke ygfa w1 A
7 el | ¢ o e fordlt argfessr =R o weawm = e 9 ) 3T s 2l

TR 6 HH o X Tk Agfesd W 8 fer "efad WM x x), x, ., x T SRERI:

1,72 73
TTH p, py pos o p, 81 X 1 T, T 1, @ o 30 €, G@a 2, 0p; el 2

aaﬁxaﬂmw,mx,aaq’mﬁﬁﬂﬁaﬂmﬁﬁaﬁw@m%,mﬁzﬁaﬁwﬁ
Hrd wifashar o i feman T =l

I WX X o WA &l X &1 YN (Expectation) S #ed g,
E(X) ¥ o5 %% & 37d:

EX)=pn :inpi =xptxp,t..txp
i=1
o W= |
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Igfezd =X 1 AILA A1 YR X o6 Qe I A 1 STl WITd qiehRdre
o UM T AN B 2

SEET0T 27 WA W o6 Tl % T SIS i ISTel Sl € SR Agiese =X X, U W
oI SIS w1 A feran S ©1 X ST HIgd A1 AR A it

&1 38 Tl o1 yiasel wmfe 36 Hiferss sewen @ fafifq gan €, o= wfia g
(x, y)oF &9 H foran <1 wehar 8 &l x = 1,2,3,4,5,6 3 y =1,2,3,4,5,6.

IgfeE® =W X o AF AU I W I G@eAed w1 AN 2, 3,4,5,6,7,8,9,
10, 11 @1 12 & Tohal @

1
o1 PX=2)=P({(l. D} =3¢

2
P(X = 3) = P({(l’ 2)’ (27 1)}) _g
3

P(X = 4) = P({(l’ 3)’ (2’ 2)9 (37 1)}) :%

4
P(X'=5)=P({(1,4),(2,3),(3,2), 4, 1)}):£

5
P(X=6)=P({(1,5),(2,4),@3,3),4,?2), (5, 1)}):%
6
P(X=7)=P{(1,6),(2,5), (3,4), 4, 3),(5,2), (6, 1)})=£
5

P(X=8)=P{(2,6),(3,5), (4,4), (5, 3), (6, 2)})=£

4
P(X'=9)=P({(3,6), 4. 5), (5,4, (6, 3)}):£

3
P(X=10)=P{4, 6), (5, 5), (6, 4)})=£
P(X =11) =P({(5, 6), (6,5 -2
(X=1D)=P((5,6). (6. 5) =3¢
1

P(X = 12) = P({(6, 6) =57

36
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X 1 TIfeRdl g
xax [2[3[4]s5]e[7]8][ofw0o]u]2

1 12 (34|56 (5432 1

PX)Tp|— = [= = [2[2 (2= 22| =
X236 136 |36 |36 |36 | 36 |36 |36 |36 |36 | 36
" 12 3 4
ggqfeTq =EX)= X, p; =2X—+4+3xX—+4x—+5x—

h=EX) ZI: P33 36 36

+6 xi+7 ><£+8><i +9><i+10><i+11><£+12><i
36 36 36 36 36 36

_2+6+12+20+30+42+40+36+30+22+12 _7
36

31d: € UGl o $iehd W Uehe SISl o AN &1 WiET 7 B

13.6.3 Tgfedsh =¥ & TEUT  (Variance of a random variable)

Trgfeseh =7 1 WIEA 39 W o AMl W foeRor o R § I g e a1 21 Wy @
fafi=1 wiferdr e ol Agfessh =R/ o HeA HUH B Hehd §, S TR X SR YR
frefefea st o fe@mn w0 2|

X 1 2 3 4
ol 1l 232
fX) 8 8 8 8
Y - 0 4 5 6
ol 123t
) 8 8 8 8 8
1 2 3 2 22
T qA EX)=1x—42x—+3x—+4x—=—=2.75
X) 8 8 8 8 8
1 2 4 1 1 22
E =—1x—40x—4+3x—+5x—+ 6x—=—=2.75
o ) 8 8 8 8 8 8

T X 3R Y ST-3Te © T 39F "I 99 § 9% o9 94 o TeeeTe e §
off emart @ uferd femean ST wehd ® (SRl 13.5)1

2019-20



wfeRar 583

P(X) P(Y)
3/8 + 3/8
2 1 Y,
8 8
Wl H H " |
Xo 1 2 3 a4 o X4 o] 2 3 4 5 6
] (ii)
all'gz"i?l 13.5

X! Y ¥ 3T & oh o g6 A5 =) oF AF ¥ fo@wa i |91 9 o |19 i
TRl €1 B9 Wiferent | ver € T stfenel o famror =1 foewe & @9 & wewon
21 3 YR wgfeseh =R o Hodi | foREwe ol YRl | Wil S Gehdl g
9T 7 WWX@WW%W?%@xl,xz..xnw
EIRETIE] px), p(x,), ...,p(xn)a5 iy e 2

AM o p=E (X), X &1 @4 &1 X 1 T var (X)W 0,2 510 Fefyd, 1 f=
YRR ¥ aRwia e s ;

52 = Var(=3 (x— ) p(x)
i=1

T F: o2 = E(X- 4y’
FOR T o, = \Var (X)=\/Z (x, =) p(x;)
i=1

1 Ao WX X 1 A fa=e (standard deviation) F&d 2l
Agfedeh o T WEXOT TG A 0 3T G
& W ® fm

Var(X) = 2 (x; =)’ p(x;)
i=1
= 257+ = 2ux) plx)

i=1

= (7 p(x)+ D0 ()= 2px; p(x;)
i=1 i=1 i=1
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- Z(x px) i ;:p(x,-)—zugx,-p(x,-)
- ixfp(xi)wz—zu{azﬁﬁs ip (x,) =13 p= ixiP(xi):|
- Z(x px) -1

o (& \2
ol var(X) = 3. (x p(xi))—kzxi px))

el Var(X) = E(X?)-[E(X)]?, STel E(X?) =Zn‘,x,-2 p(x;)

i=1
JEENUT 28 Ueh FAd UM &l thehd W T TR 1 FEOT A1 Hifed|
o1 Ter 1 giaeyt gt @ S={1,2,3,4, 5,6}
UF o X, 8 T Yehe WEAT 1 oA hidl €1 6 X U A5iesesh =X 8 W 1,2, 3,
4,5, 6 HM o Hehdl 2l

1
wuz“rP(1)=P(2):P(3)=P(4)=P(5)=P(6)=g
THfIT X &1 TRl 5 e
X112 3] 4 51 6
ool Ll p |||t
S B B R 6| 6
o E(X)= 2% (%)
i=1
= 1><l+2><l+3><l+4><l+5><l+6><l=2
6 6 6 6 6 6 6
et g E(X?) = 12><l+22 ><l+32><l+42 ><l+52><l+62><l=ﬂ
6 6 6 6 6 6 6
31 Var(X) = E (X?) — (E(X))

6

6

91 (21]2_91 441 35
- 6 36 12
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SETETUT 29 TR o 52 U i Uh qeA-Aifd H T TE B ¥ U9 IR 5
STETHT oF (A1 Teh ©1ef) TehTed Sl &1 Seeel shi A1 <kl HIed, TE0] & HiFeh—fore
[ Fifra|

T H ST R 3 99 freben o aeeel ®1 W@ S X ¥ oo i §) X T
Ifemsh TR S 0, 19 29 o Gehall 2l

48!

®C, 2148-2)! 48x47 188

¢, 520 T s52x51 221
21(52-2)!

4(:148(:1

52C2

S P(X = 0) = P(TE 9<ME eT) =

P(X = 1) = P(Teh SIS 3R T aISIME e =

_ 4x48x2_ 32
T 52%x51 221
4
, C 4x3 1
iR P(X = 2) = P (3 91=9ME) =55 = =

¢, 52x51 221
Fd: X T iRl s 2

X | o PN
pesy | 128 N2 | L
X1 21 | 21 | 221
19 e X= EX)= L% p(x;)
i=1
188 32 134

= OX—+1X—+2X—=
221 221 221 221

e & EX) = Y%7 p(x) = 02 x A8 p 2y 32 g2y 1 36
i 21 221 221 221
S Var(X) = E(X?) - [EX))?
36 (34 6800
e o, = JVar(X) = 6800:0.37 (TS
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13.

14.

15.
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T Al Tk A1 foaes &l fohat ar 38Tt fF &0 9 %9 U faa &1 wfaesa
90% 9 3fesh 712
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qr, f= wifgerard Jra i
(i) P(A 3TE%</B 3% & ! &)
(i) P(Aoh STohet 3TI%S BH i )
16. & | ® 3 ol 91 4 Shielt 1 € ae el 15 4 ore 3 5 el 78 81 T
T i gel 1 9 gel 2 § TAFaRd fRa Siar @ SR a9 T e el 2 9 et
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(A) P(BIA) = 1 (B) P(AIB) = 1
(C) P(BIA) = 0 (D) P(AIB) = 0
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