-3
(UTFEeRdT Probability)

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

13.1 ‘{ﬁ'ﬁln'r(lntroduction)

TS i wES H gHA Wifehar i foret agfese wliam

1 TS oF "fed 8F &1 AMY=dal 1 7MY o €9 § g

ol BEH B T T, SiedmE (1903-1987) M

Hheatea erfmfedia gfteshior st STanT feman o IR wifdean

! qleroT oF qRoTE W) ARG ®er o 9 § HEfa

foren om eoR TEHeTey UfomE &1 <9m H Wifgehal o

srfvfeda gfteshion R Fenfderer fagid (classical theory)

o gemerar off Tnfd i off| 39 THherd o STUR W g0

TG Ufaeet Tafte i TSt w1 Wi T &1 ot g

Wehdl o A R T o stemE TR 21 3w st | pierre de Fermat

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

% R ¥ TR 3, Fafd et o7 =e o =fed 8H i Yo AR 99 I, 91 36
TEEYUl AR i TRl § asI-THT (Bayes' theorem), Wfashdl o1 UM a9 den
Wﬂﬁ?:ﬁav‘aﬁﬁw’ﬁl%’qwa'{(randomvariable)ﬁ?%ﬂﬁv‘mﬁiﬁﬂaﬁ?
%1 HEEUl TALURON 1 G qN el Wiaehdl de o HIed (mean) 9 TER0T o
IR H off TR 1A o SAfaH ST H 9 U HewUl STad Wiidehdl §ed (discrete
probability distribution) & =R H &7 f5& fgug == el w1 81 79 1A ° g9 ™
wreor & oo IRome THETsT B §, S a% R Sen | el T

13.2 @yufasier 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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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%,Wmmm%mmﬁgaﬁmﬁw%ﬁﬁg

X Gehd &1 T AT B e “ = & fed wehe g1 SR F el ‘e 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 .
“3TETETET Y
3R P(F) =P ({THH}) + P ({THT}) + P ({TTH}) + P ({TTT})
_L1 1 1NN
8 8 8 8 2
EIRE E N F = {THH}

T P(E N F) = P({THH}) = é

31 U oifee e 5o o ® fF wedl faeh W we Yahe el § siefiq s
wfed g¢ ©, 99 A1 E 1 Wifashd 91 22 F o wfed 89 &1 9= R I8 ffveq @ fw
E ! Wifgehdl T 3 o faw 39 ufdeel fagei w faam 7=t fohen stom 5 wsa
e W 72 7 1 921 E o foiw 39 g 9 ufiey g S 9 See) 56l Suaysy
F o1 791 21 37 vIdl W, 39 1fafied g 3 e arqd o e o ® fF g w6
Th UH U I5fe5eh TO&0 o €9 § FHSM =M fSoeh yiaeel Fafte shaa 39 aRom
%1 ggeaa € S fF IS F & 3Tt 2

3 F o o8 Wiaeel fog < E & o seel 8; THH R om:
F ! fqeet Tufte AMd g =1 E &1 Wifoshdl =

I

- Fwa&amﬁmwaﬁmaﬁmw=i
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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 37a9a
e €, JUAE N F % faeel fag 2
3d: N A E 1 Hufaae qiehdl, Sieifeh 91 € b &2 F ofed € gt € i
51 TR T A0 F Ghd &

_ (ENF) %k s wfeal foigeti &1 den
PEIF) = F o 3Tt Ufaest fageti i g

~n(EnF)

)

319 379 9 W HI Ufasyl gAfe o staudl i d den ¥ famfaa W 7w e
& T P (E[F) = 71 wR @ feran =1 wehan B:

n(ENF)
P
P(EJF) = Z% - (E(?)F) ()
n(S)

e wifse fm (1) aft 971 @ S P(F) = 0 STAfq F = ¢ (F1?)

Td: BH GYdsel Wifrehdl shi e YhR & TR Y Wehd B:

uftrar 1 Af€ Eden F e agfess e o wfieel gafte 9 gefua < w2 €,
dl Foh ufed B9 &1 o1 W, E 1 Wifgehar fefafed g3 9 o 2idt 2t

P(ENF)

PEF) =5 g

, STefeh P(F) # 0

13.2.1 QUfdasr 9rfaahar & T (Properties of conditional probability)
A o foF Eden F e ofaeef wafie S &1 <1 s @
TUT1 P (S|F) =P (FIF) =1

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

7w ¢ fR P(SIF) =
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P(ENF) _P(E) _,

P(F)  P(F)
37 P(S|F) = P(F|F) = 1
0T 2 AR A 3R B Wfdeel wafie S w1 HE I TN € 3R F TH 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 RER el T o, o

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

il P(FIF) =

g9 S © T
P[(AUB)NF]

PIAUBIN] = =1

_ P[(AnF) U (BNF)]
B P(F)
(=4l o HafTs R Afted o deq =M gr)
_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 {UeS @ dl
P[(A N B)[F)] =0
= P[(A U B)|F)] = P(AF) + P(B|F)
3d: W9 A qUT B WER SIqas SeA 8 af P(A U B) = P(A|F) + P(BJF)
TUT 3 P (E'F) =1 - P(EJF)
T HEH Aa e fE P(S|F)= 1

= P[(EUE)F)]=1 Fifh S=E U E'
= P(EF)+P (E|F)=1  Fifh BN E' TER 3{qesil Hed &
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 T IRER | & =4 B A€ 9% A € fF o § 9 kW U %W Th =
AH B, d BF o=l oh ASHT B Bl T AR B2
T WM AT h eTgeh 1 o g Igeh! i T&fd id &1 THEI0 o Hideel Fafe 2

S=1{(b.b), (g.b), (b,2), (g:2)}
UM ST E 9o F e Fefafed seamet =) geid 8:

E:‘Qﬁfaﬁ@%’
F:'o<a § ¥ %9 § &9 UF ASH o'

W

@ E = {(bb)} R F = {(b,b), (g.b), (b.2)}
3 EnF={(,b)}
3 P(F)=%3ﬁ'{P(EmF)=%

1
P(ENF) 4 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% T8l e
et T 38 IR @ U HIE AgsAl Hewten T AfE I 7 2 f e TuowE
W HEN 3 9 e ©, O 59 GO o G B I 1 Yiehdl 872

T T e o A ST Rl T e W wH wEe ) SR B we ‘ fehTel T e
W HE 3 ¥ 9El @' 1 Feiud s &1 89 P(A|B) T w2

39 wiero w1 wiagel wAfe €: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}

AR ANB={4,6,8,10}
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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 qrasmell | 1000 foaneff &, fo 9 430 wefwai ©1 98 7@ © % 430
o W 10% Aefral wen XIIH Yt &1 o1 wifiehdr € foh ek argesan g1 e feeneft
el XIIH Tgdl © 4% 98 = 2 T 51 o faanef dewt @2
&l /M ST B =12 argesan <A1 e fernedt smen XI1H qgar &' SR F e ‘agssa
<1 T fernedi gt ®', i oo wd 21 W P (EIF) I T €
430 43

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

IETET0T 5 Uoh 99 ! dF aR SV & YHe0 § ¥ A de1 B & 4 yeR 9
gftsqrfirg feram o 2

A 'TE 3B W e 4 Yehe BT

B :'TUecll 8@ W TEA 6 IR T IV R F&A 5 Yok el

Ifg B w1 =fed g1 & 0 B, df se A w6 Wiftshdr @ shife)

o wiaesl wmfe o 216 wRomm &)

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= {G,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) = — 208 _216 _1

PB) 6 6
216
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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

&1 M ST E e ‘U@ 4 1 FAqH Tk 9 Yhe g1 3R F e (S arEl
Tehe TS T 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 W4 € 6 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

Af qoh T 3 TN W T feren € Toren weft aRtomm wuEeren € g wderoi
o o g gufqse gifenar &1 Rty fean 21 qenfy gufaey wifeekar 1 =@l
9Rwro, sATqe w9 9, 39 fufa 7 ot 9= 1 S Gehdt 2, S Hifelsh st e
T 8| wifEehdet P(E A F) @2 P (F) o1 9Rehe aeq@R feha s 2
smen Frefafad ST 9 30 9nE|

IETETUT 7 Ueh Tk i S8 o qhe W faar sifew| afs faees ® foa ye &t
1 foeRs ®l IH: I8 W A foeer T e Yohe B @ T 99 i ok | A e A
¥ HY TH U e B’ T ufed B e w2 i (H,H)

T ‘U W 4 9 FE &A1 e BF1 R gufae ﬁlﬁ(H)

ElRETIISIRCAIE (H,T)
woT e o gfomdl & fed 13.1 9 e feEr S gg
ehdl T1 39 TR & foA A 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)}  smepfr1za (1O
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(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), (T.4), (T,5), (T,6)}
E = {(T,5), T,6)} 3R E N F={(T,5), (T,6)}
SiC| P(F) = P({(H,T)}) + P ({(T,D)}) + P ({(T,2)}) + P ({(T.3)}) +

P({(T4)}) + PA(T5)5) + P(U(T,6)5)
1 1 1.1 1 1 1 3

1 1 1
g PEND=PUTHN+PUTON = 15+ ¢

126
1
1 P(E|F) = P(I],E (?)F) =%—§
4
[ ot 13.1]

1. IR E it F 34 Y&R &1 5 & f& P (E) = 0.6, P (F) = 0.3 3iR%
P(ENF)=0.2, @ P (E[F) 3R P (F[E) 9@ *ifsw
2. P(A[B) ¥ 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)=%

2018-19



5.

wfEeRar 555

I P(A) = %,P(B)= % Eﬂﬁ'{P(AuB):% @ T HIfS
(i) P(AnB) (i) P(A[B) () P(BJA)

frfafad 91 6 ¥ 9 9% P(E|F) 9@ it

6.

10.

11.

12.

13.

e Toeer i dF 9N S T e
() E:d9d 3o W faa F: ugelt 31 sote | fod
(i) E:=g7a9 < fea F : SAfyehad T fa
(i) E : eifrehaq g v F: =JAaq q 92
T foeepl i Tk IR IT T B:
(i) E: T ek @ 92 Wohe 2l € F : U faaeh W foq uehe =i €
(i) E: g 92 Yehe &l 21 € F %18 fod qehe e gran @
T U I A o) ISl TR
E : T9d 38 W 6@ 4 Yehe gl
F : Ugcll ] 3@l W FHHIA: 6 T 5 Yhe B
e it o o ama, fuar o O agesw wg e
E: T T% il ™ @er @ F: foa 7o | @2 @
T 1ol 3 T el 9 ) STl T 8

(a) Il W UG HE@AST hT A 9 B Hi U ARl Aq HiSC AR T8
A4 2 T Fel T W 5 TS g3 B

(b) ITE T YT A ®T AT 8 TH hi FUfaeel WiHehdl Fd HifeC A T8
09 B T ol 9 W Uehe HeA 4 9 %Y 2

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

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

(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 frdt ufer
o g o= ®, dl S o=l o oigeh! B i Hufdee Wifshar @41 €, A€ 78 o
T ® TR () 9o SIS Al € (i) <AAH Uk oeell Al 2l

Teh UfIeTes o 99 300 T/ YhR oh STHM W99 200 T/ YHR oh
Hfa 99, 500 Tg-fashedia TR o STEM F99 3K 400 Tg-Tahedld YR o
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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 €t 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) uaRfa =&t (D) 1

17. o€ A @R B =2 398 YK 8 & P (A[B)=P (B|A)# 0 T&
(A) AcB (B) A=B (C) AnB=4¢
(D) P (A)=P(B)

13.3 grfrehar <Al o /=™ (Multiplication Theorem on Probability)

M ofifsw 6 E o F s wfagel @ufic S &1 < oA §1 Treddn agsed
ENF < sesii E a1 F o sfed 89 w1 quiidal 81 37 91l § ENF st Eqen
F o gaq sfed B i <9I &1 51 E A F % EF o fe@n s 2

I T W T EF i WIfiehdl 10 i 1 STevdehdl gl €1 SSe0l o fog,
T o 9% IO I e & vl § g9 fag se ‘U aeene ok Tk T R
WfoIehdl T1d S | gogeh 8 Tehd &1 AT EF 1 Waehdl Fd i o foq en aufas
Wl 1 STAM Fd 7 S foh A fe@ren w2

B WA € fF sem Foh Ru &M W s W E &1 @ufaee wifeehar i
P(E|F) 511 <¥iid & 3R 38 ffafad wehR o 7 i 2|

= PF)#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 Tk Hher?l H 10 el 3R 5 W 1< &1 I 71 Th o o1% Tk FAehrelt Sl

& 3R weell 1T SR o b o ved avd T W@ S &1 6 ol i o |
T TEF T3 H1 R guEre €, dF S et 1 e i 9 difashdr 82

Tl AM % E ‘Ueell el 7% o foher’ 1 5o € SR F ‘gl wielt 1S o e’
%1 =& 21 85 P(ENF) =1 P (EF) 9@ % 2

SE| P(E) = P (Yecit 71l & reft Tig F‘Iel'zlcd'-il):%

Trer & e mn € qeelt feRtar § et 7% Frereft € steiq e E ufed €€ €,
3 FHerw H 9 FHiel 7 IR 5 TS g W T | T, H A Fred e w1 Wi
e o Teelt % 1 RIel €M1 36 A1 €, B9 IR €l hdd F 1 ufaes qifashdr @
& E 1 Hfed g 1 2

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

10 9 3

= — X—=—

15714 7
3 & oifiren g2 o foTq ekl @7 U FEw A E, F 31k G U wiasel 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 16 8 W for ‘Tl T T W Seee € W g u
HIEYTE B 1 Wehal i g €1 376 el ¥ (52 — 1)=51 7 ¢ o < areeme @
s PKIK) = =

fad: P(AKK) €& fehTet 7T I 1 gefenT BIF o1 Wofdser Wifdehar @ St foh &
T ? for < aRemE U & el ST g € o TEEl W 50 N @ Y @

Fafery PIAKK) = PAIKK) =

Wfaehal o U e 5R ed 9w e ¢ fh
P(KKA) = P(K) P(K|K) P(AJKK)
4 3 4 2
= —X—X—=——
52 51 50 5525
13.4 T@aa g4 (Independent Events)
52 Toi T et H @ U ga frehier & wemn W faer wifse e gde difdw
T i THEHEA WA T €| 4f€ E den Foshewn: et ‘fenten e wwn fuel o
2" SR ThTeT T U U SR B i ¥ i ©, dl

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

1

P(ENF) 55 |1

3T P(E[F) = — ——=2%=—
1 13

aaﬁ‘ﬁFP(E)=Z=P(E|F),%ﬂ%m%ﬁﬁmFéaaﬁaﬁﬁﬁwﬁm
E &1 Wiffehal W g 99 & Sl B
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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 d1 F39 YR &1 A @ 5 el weh w1 o wifed gF sl g Sad =2
1 TR T hE YA T8l S 2l

TH YHR i SR F  TqT G20 Fed

Tftrar 2 & HeAS E 99 F & o 5 %ed © Al
P(FI E) = P(F) Si@t P(E) #0
P(El F) = P(E) S@&! P(F) #0

31d: 39 9 H P(E) 3R P(F) &1 YRR &1 69T €l

318 UIfgehal o UM 9 9

P(E N F) = P(E) . P(FIE) o ()
If¢ E 3R Feeds o) & df (1) ¥ ed 9 erar € b

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

31d: (2) o I ¥ Y QA FARA Ht Tddl o fFefafed we @ o aikeafia
Y TWhd B
uftarer 3 A o E iR Ffed agfeas qdemn o gfaeel gafic &t 31 s @
E @R F %o 5emd gl ¢ 4
P(E N F) =P(E) P(F)
feauit

1. ¥ et EqenF ol Qi3 (dependent) ed €, 9% o wds 7 @ s1effq af
P(ENF)=P(E) . PF)

2. HM-FW AT TS AR WER e HeAS o dr9 99 Ul 8 S 2
‘TS TS Y aRAT SIS S AifeRdl’ o w9 H 1 TE © S« foh CIeR
Ul TS 1 IR ‘SR’ o ®9 W w1 TE | THeh AR, WER
qerstt et ® wig oft aftorm o iy T e "enar © R s see |
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oftoms @rd ot g Wehd ©, A T e Sfie B T s gen 3R
‘e srgerst et wEEeft 72 €
TR vl o, 9% < UE T T et € et gfendr W 8, 9 9 WER
et T &1 Tehell €1 foreie: afE < R Wiehar arelt TWER sTqest semd
Tl €, 98 T@as el gl Wehdl &

3. T asfeed e WA wed €, A Y Hel 97 E 3R F % fau, 5t E
e THEU g F g Te ¥ Heferd €, sesti E a1 F o T 91y "fed
B T WiTeehar, STl <A wieror Ho= oy S, wifsshar P(E) 3R P(F) o 7o
o e Bt ¢, FSeht ufieher ST Teml o SHR T SenT-3Ter fRa S
21 319iq P(ENF) = P(E) . P(F)

4. o9 seEl A, B @R C w1 s el Wl € A 3R et Afg

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

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

P(BNC) = P(B) P(C)
3R P(ANBNC) =P(A) P(B) P(C)
Ife IWed W W 9 W HY T A 90 T TE Bl @ dl T e i w6
&l el S 2l

FEMETOT 10 ek IH o1 Teh O IVl ST 21 52 I8 T YIeq &A1 3 1 196
2, 9 B ¥ 3R U W U S 99§, % F 9 frefua fean s d aand @ s
E 3R F @a9 87

&1 B9 WM ® fob 38 wderr o wfaest wEfe 2 S=1(1,2,3,4,5, 6}

o E=(3,6},F={2,4,6} 3R ENF= {6}

2 1 31 1
ad PE) = ¢=7 P(F)_E_E IR P(EN F)_g
ARkl P(E N F) = P(E). P(F)

31: E 3R F @as "ot 2l
IETE0T 11 Uk SMMA (unbiased) I8 i T SR ISMEN T AH & A ST ' Ugall

I W favm e g g’ 3R B we ‘fedt ser W foawm g g g e
21 T A IR B % WG &1 U0 S
Tt afe |efi 36 Hifers s w1 GHEsT " o dl

18 18 1

1
P(A)=35=7 TP®)=3=;
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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)

3: A SR B s e B
SEETOT 12 A9 Toaepl &1 St ™ B 9 o B e A faq @ d9 92 9 g
IR F oA ‘= 1 fod w1 SR G se ‘ stfushan <1 92w =i bt et
#W €1 FH1 (EF), (E,G) 3R (F,G) W -1 § T@ad 22 SH-5H ¥ TWHa &2
' hieror w1 yidgeet 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}, ENG={TTT}, Fn G={HHT, HTH, THH}
2 1 4 1 7
ZHferT P(E)= ==—,P(F)=—==,P(G)=—
(E)=g=7. PO =0 =5, PG =7

1 1
PENF) = 5, PENG) = o, PENC) =§

e & P(E) . P(F) = 1x%=1 P(E)- P(G)—1x§=—aﬁw P(F)- P(G) =%x%=%
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)

THAT TG (E 3R F) Tds & St =21t (F 3R G) 371 (E 3R G) wiEd 2|

SaTEor 13 fag wifse fm 4t E iR F < was w2 € df E 3iRF o was il
T e Eda F @as 8, gafau
P(E N F) = P(E) . P(F) e
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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 SRE N F RER as €, Eq L F
zafay P(E)=PENF)+PENF)
7 P(E N F)=PE) - PEE N F)
=P(E) -PE).PE (DI | (EnF) —(gAp)  (E'NF)

=P(E) [1 — P(F] TRt 13.3
=P(E) . P(F)

379 E 3R F’ @69 9o ¢

| fomrit | 36t TR e vt 1w § f AR

(a) E @1 F @&ds 2
(b) E @1 F a2l

SETET0T 14 AR A 3R B sl SeAG € df Ad1 B 9 =JAqH Tk ok M i HIfFeha
= 1- P(A)) P(B’)
T PAABH ¥ =AqH TH HT 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 &@ds W € dl P (A N B) J@ wifs

2. 52 Tl I U TSt H @ Agssdr fo wfaeenfud faw o w feee T S
Tl o ShIel T T B I WiIhdl AG Hifaq)

3. 9 o Us fesd 1 e 399 9 99 Wau ol agesan foamr gfaeenfia 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 W4 3R 4,5,68 U1 9 for@ 7u 81 39 99 & So1en
T A W AR HEen 99 2 SR B e fHe o U1 9 ot T 2, @l
frefua e €1 1 A 3R B @6y 872

UH o EQeNF 5 36 9K € o P(E) =%,P(F)=% a?ﬁP(EmF):éaa
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) F2E TER rvestt €1 (i) g sl B
UM o A 3B @6y wed © 92 P(A) = 0.3 XP(B) = 0.4. a9

(i) P(ANB) (i) P (A U B)
(iii) P(AIB) (iv) P(BIA) @ =IfsT
fTTﬁW@AﬁTB@%,HﬁP(A)=i,P(B):%EﬂﬁIP(AmB)zéaa

P(A-TEl 3R B-7&l) Jd ifem)
mﬁAamBWmﬁ%’ﬁtP(A):%aw P(B):%Eﬂﬁ'{ P (A-TEf 3R

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

4
A 3R B Tas WAl § T € Wel 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 &) &1 5= F@ it

T U I q 9N IOl S|l € 9l HH 9 6 Th o) foud §eq Ww e i
ElRET ISRl

T e U a9 o gfaeenfua few ferrell STt 81 e | 10 el 3R 8
ot TS &t wifrehdr T I (i) <A TR oA B (1i) Te el U e ar
Bl (iil) TH Hle qo THA a1 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: %aﬁi

%%lwﬁﬁ,wﬁmﬁ,wwmﬁwmm%aﬁwﬁwm
ifse R
(i) THEN g 2 Wt @
(i) ST ¥ qoq: FIZ Th GO TA BT ol B
AT o 52 T i W YT Tl W U 1 agesd fHehre s 21 fefatea
o 9 foprd gometi § e E @R F w@as 82
(i) E: “frentent T o= gH 61 @
F : “fepten T U= g @
(i) E: “Feptenn a1 o= el 1 %1 @
F : “Fleptell T/ <1 U 1E3IE 2
(iii) E : “FierTel 721 ool sk 69 91 Uk 9H 2
F : “fehTenl T U0 Uh S A1 T eI 2
T S T 60% Teremeft &t =1, 40% 2fUsit &1 3R 20% H ST@eR ed 2
Th OO0 1 AG=A I Sl 2
(a) Wifshal T HIfT o @8 = @ T &R 9 & fUsh 1 eraeR et 2
(b) % o8 &t 1 SFEaR Ygdl © df Uk SfUSH 1 S@ER off UG el B
I Wfahdr T Hif
(c) A% =8 STUSH o1 SR Ygdl © dl SHeh &<t o1 @R off ugd el B
I Wfahdr T Hifs
IS UGl 1 Teh ST SSTell Sl € dl Yoeh U W EH 19T WAl WK hid
1 WieRar Fefeiad o 9 & 22

(A) 0 (B) E © L (D) L
3 12 36
T el A @R B i WER w@As %ed €, AQ
(A) A 3RBTER sToeet € (B) P(A'B’) = [1-P(A)][1-P(B)]
(©) P(A) =P(B) (D) P(A) +P(B) =1
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13.5 S9-UO (Bayes' Theorem)

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

forell Wk St 1 T R WieR %mwm%mwmﬂ%(mﬁhl)
oo u e 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 Tehd €, 9 ed @ f
T 2 foh T -0 Ot ¥ Feerelt T ?1 AfhA 9 B 39 96 1 wifgshar T
Thd & T e fordt T 9t (A & Sen-11) 9 feprelt 7€ 2 af 29 fepreft 78 g
1 W7 a1 22 F& 7H Jel-11 o Tﬁaﬁm(reverse)mﬂﬁaﬂzﬁéﬁﬂﬁﬁ
TH% 91K B STl HeAT 1 W 9 ¥ UGS T S o+ Ufaer wfhehdr [ s
1 THS F1 GUHM GUida Wikl o STA R fRan €1 39k 5 S T g
‘SIS-THF’ o AW S S S Skl oAl 1763 | YeRTRIG g ol Ss-guy
o HY 9 FA G g Y T IR iR e IRy afomd W faem St

13.5.1 TH gfaqel @afie &1 fq9TsiT (Partition of a sample space)
e E L E, ... E, % e & Wfaeyt wAfe S & fausm w1 frefua w5 € ok
(a) EimEj=¢,i¢j,i,j=1,2,3,...n
(b) E,UE,U..UE=S73ud
(¢) P(E)>0,9% i=1,2,..,n% fag

TR R H, ¥ L E,, ... E, Wfaed wafe S fawem i fefra € afk
9 THA: THYH €, THY B qU1 STh! ARl IEAW 2

SEE: TH J@d € T FI§ UATE 3N SHH! Wb Al B wiaayl gHfe S @
faureH @ #ifF ENE' =¢ @iIR EUE =S.

IT-om@ o7 13.3, @ &0 TG @ Yervr 9% Ghd € T A E iR F ot wfeesd
Tafte S, o G i & FAN €, @ {ENF,ENF'} 99949 E &1 T faqse 21

== {E'NF,ENF,ENF} 99=s9 E U F & T fa9se ¢ 3R aq="
{(ENF,ENFE NFE ~F} 9qof gfaget S o1 wh faumm 2

319 BH 9qUl Wikl &1 9HI & g S
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! wwfte S &1 vk fawrse @ (o 13.4) 3afer,
S=E VEU..UE ..(1)

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

%ﬁam%ﬁﬁﬂﬂmAasm
A=ANS
=AN(E, UE, ..E) ——

=(ANE)UANE)U.UANE)

WA HANE, SIRANE, F09: F9=a1 B, 3R E, % Suay=ead ¢ 51 i # j, % fog
W%Wmuﬁ]z;_lz n%fszmEaﬁIAmE off g 2|
gafeTT P(A) =P[(ANE)UANE)U...u(ANE)]

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

Wifaehal o TUH M gR &R WA €
zafeT P(A) = P(E) P(AIE)) + P(E,)) P(AIE) + ... + P(E ) P(AIE)
El P(A) = ZP(E )P(A|E))

WBW@I@H%@WW%@WW%W@%ﬁW
0.65 T TSATA 1 B w1 qef ggarel g &1 fefaai o fomfor s o warqEr gof
B T Wfgehard sHer: 0.80 e 0.32 €1 Fafor % & guargar quf g1 %1 wifasa
M@ HifSu
o OH wifee fo fmfor s o gHErgER qof @R’ a5t T 6 A SR Cesdd e’
%1 52 i B g1 Frefua foren St 21 &d P(A) 91 T 81 80 o € TR
P(B) = 0.65, P (& &) =P(B")=1—P(B)=1-0.65=0.35
P(A | B) = 0.32, P(A | B) = 0.80
Fifer sl B @R B’ 9uftc gq==a o faar € 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, TQ: $T9H € 3R EUE,U,..., U
E,=S 3R AFE Tt s ¢ fowet wiawa w2, @

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(A|E,
_PEJPAIR) ’I))(li)| ) (Tfaehat o o o @)
__PE)HPAIE) el & Frm )

> P(E,)P(AE,)
j=1

femuft S-999 o AT o Frefafea sskeell s SYE S
FEASE , E,, ... E %1 Ufehewm g (hypotheses)Hed &l
P(E,) ! ftehed E i qeehieia (a priori) Wifehd sed 21 Hufdee FifFshar
P(E,A) ! UR&TT E, 1 SURTET (a posteriori) Tsar %ed 2l

o THY 1 CHRON T WA R A o e S 81 it B, wfaeet wufe S
% TH faueE w1 T F 2 sEiaT sest B H ¥ uE 9vg H TE SR o
T € Hfed Bt 8 (STAAE, § W had U € WA el ¢ 3 TH ¥ sfeep T we
TRl €) oT0: ST § e foRet for B, (372iq s HROn) Wil Ja1 € Sk
TS A 1 wfed g fan e 2

a51-wee i fafay afifeafeal o swifa 21 9 g9 = fefated 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 9 151 WA B B E, ¥ SR 9 [1% = H B, AN et W e fw
e 1 1 g e 1 o2 w1 A9 e w5 2

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

3R P(A|E2)=P(?§ﬁnﬁﬁwa@1aﬁﬁ?ﬁwwh%

3@ gAY 9 W2 fetad &1 gifasdl, 5@ fF 98 94 ¢ % 98 o a0
&1 8 = P(EJA), 39-T9F 51

1 5
PEIA) - P(E,)P(A | E,) _ BT 35
* 7 P(E)P(AIE)+PE,)PAIE,) 1 3 1 5 68
2772711

SarEToT 17 @9 = fesd 1, 11 iR 111 fiw e € <l weis & < faaes €)1 fesd 16
M faah 9 % €, fesd 10 <1 fager =it o @ o fesd I H ©% 99 @R @&
<1<) 1 Tt B1 U AR argssdl U fesan Fa1 @ i ST 9 A U e
fhTerar 21 A faoht @F &1 7, 1 59 o1 1 91 Wifgehar @ % fesd o gown faaem
off 99 1 & 82

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

Gl P(E,) = P(E)) = P(E,) =;
e & WE o A FeAl R T feeR 91 1 7 Wl < 7
LEl P(AlEg:P(%ﬁI@@ﬁaﬂfeaaﬂﬁW):%:l

P(AIE)) = P(fesd I1 ¥ &M o1 T Toeept ferer) = 0

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

IETET0T 18 AH o foh Ueh UM ol. TeTor it fovagsaar fr=fafed yer 4 fids
1 T 2
T A, Uisifea safaal o fora adieror 90% Tar @ SR 10% Tar 7 @
o w81 T, U Todsl At o feTq Thiern, 99% Wel qar onal § A T,
.ol “ifea aaran © Stefes 1% Tfed aferai o foig U= e o, grsiited s 81 T
g SEE, SEH 0.1% oAt Te.eEel. U5 2, § 9§ T ofe Agesdl 91 Sl @
3R 39 1 e foha S W QiR LT e, W1 Sufterfd sardn €1 @ wifiend
2 fF o' =f ara o T A (dishfes) =2
1 g of E ¥ T oAl o oread W LTS A, disiifed 8 i el 3R A=At &
T g Al Thert ¥ disfifed g @ Sl whi g9 81 ed P(E|A) I e
el B/ 91 U oAl o TS isiifea 7 e Wi Sl whi g9l €l
T {E, By Seen § weft safaadt o wfaest wafte &1 uw fadse 21 ed w9 @
P(E) = 0.1% =1-=0.001
P(E’) = 1 P (E) = 0.999
P(A|E)=P (=afer =1 qhermr | w3 o, disiifes <=1 st faan wn € for =

IaE § 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 AGeAN A T Ak o akdd H .M. Tisiifed g i Wifaehar el
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 HHTl:
25%, 35% 3R 40% diee ST €1 37 HAl oF SR 1 HAI: 5, 4, AR 2 yldwE
i @y (Ffeqol) F) el & Fel ST § W U sice Agesar fHehTen S € S
o€ WU I Sl €| SHRT o Wifdehar € TR ¥ siee Wi B g S T @2

&@ A fon % et B, B, B, f1 wahw ©:
B, : dice WY A W S W 2
B, : dice WA B W SN T €
B, : dice TR C I S T ©
T g fF e d B, B,, B, WER 79t 3R uftqel €1 w fern foF e E fre

YR 2: E diee Tl 2l
e E, ¥l B, B, 4B, % @iy wfed @t 21 fen @
P(B,) =25% = 0.25, P (B,) = 0.35 X P(B,) = 0.40
T P(E[B,) = dice o @ € %1 Wifehal St for 2 @1 fof =g #efe B 510
fofifa @

=0.083 (TT19T)

=5%=0.05
gdl R P(E[B,) = 0.04, P(E[B,) = 0.02
I9-J99 5N &4 ¥ ¢ 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 ‘it o M o FeT X" M’ HY T BRI AR SieR o 3,
o, Wpe A1 fRHl o1 a8 gW M &I meAd %wAw: T, T, T, 3R T, 71,

P(T) = =5, P(Ty) = P(Ty) =% P(T) =3 (Fem #)

P(E|T1)=@Taa$é?§maﬁmétﬁq§aﬁaﬁqﬁw=%

gl YN, P(E|T,) = %,P(E|T3): é,P(E|T4)=O,3Rﬁﬁh‘ 3T 98 BN 3T W 3H
LS E

9 IF-YHI g
P(T |E) = SfdeX 51 <X | 31 T 34 5N 3 &1 Wfaehar
) P(T)P(ET,)
P(T,) P (E[T))+P(T,)P(E|T,)+P(T;) P(E[T; )+ P(T,))P(E|T,)
31
- 104 3 120 1
3 1 1.1 1 1 2 . 4018 2

SETEL0T 21 Uk Al & dR H 7 € 6 98 4 ¥ 9 3 9R T dior €1 9% Tk I
%! BT 2 3R Iqaldl & foF 39 W A alell §& 6 21 39 1 Gl Jq HIST
foF 98 W W STl Fen areE | 6 @

ol AM ofifeie foh E, ‘=afed g/ 9™ & 38T $X T8 9dF i fh IH W W At
T 6 ' w1 HeA Bl HH Wl S, U W e 6 S # Hed SR S, U W
@& 6 TEl A HI A 2| qE

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 51 78 90 W & T8 W T&A 6 T T Taih W W S aeht
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 WRhdl o WM 6 Whe § €, 99 a%qe | Wem 6 §

N

3
4

1 3
_ P(S))P(E[S,) 64 1 243
P(S,)P(E[S)+P(S,)P(ES,) 1 3 5 1 8 8
6 4

W:HWW&IW%%I

| oyt 13.3 |

1. T Ho¥l § 5 o 3R 5 el 18 81 a5=sdl Th g Fehrell Sl €, $Heh1 T
AT FH o 9% G: AW B @ & Sl 21 Feprel e w5y 2 srfafie 18
FAe § W § I 7 e Ferwt H ¥ Tk A et St 71 gEd WS #1 o
B 1 Wifdehar & €2

2. ThH U U 4 o SR 4 Hredt e ¥ 3R Tk 3 Od § 2 o S 6wt 1S
1 3 Ol § W Tk Rl AgesAl I W1 @ 3R SHE T 1 Fehrelt S @ S
o et ®1 39 o1d 1 91 Wifgehar @ foh i€ 9ged 9«1 © feprelt T @2

3. ¥2 9 ¢ T U wetfewner o Bl ¥ 9 60% S § wd § 3 40% SEed
o &t Ted €1 qded! o o qfomm g i € o6 semed | w9 o o |
Y 30% 3 BHEE | 7 &1 o 35 4 9 20% 35 3 A-U forn ad & 3
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

fopelt fagia U o @&l FeM o forg o 1 it 99% STEER €, S« arkd o
ft S| T 9 T B B fRg 0.5% SR fordt Ty =afaa ) W S B W
e ot Raid 2 2 e st 61 A0 @ w odqenan @1 9 fRe SHemsE
T 0.1% N SH W H T& € A 9 Wiehal € Toh 1S Agesdl 1 T2 Al
39 W F T € A SHek Tl 1 S § I8 = <l € foh 39 I | 22

A faerek faw T 21 T faaer & M IR o & 21 suw faeen sifia © fomd
fod 75% SR Wehe el € SR e sfe faasht 21 Al W 9w foaek i
Irg=3Al A1 T 3R Y IDTeAl T 71 AR ek W fad whe 71, o @ wasan
2 T = <Al foa aren faerpt 272

Tk ST ST 2000 TheX AT, 4000 FR =Thi 3 6000 h el 1 sl
FHedl 21 geeTe w1 WfFshdrd st 0.01, 0.03 3R 0.15 {1 dAmha sAfaaf
(werehl) H 9 T TN Bl Sl B $9 SAfe o Thed =lelsh 8 1 Wikl
> 7?2

Tk FREH HA 3R B 3 994 oft € 9 foeror | ot <t @ o el S
HT 60% TR A 3R 40% T B gRT fohan STm 21 3o sifafied A AT 2%
3R HEMH B T 1% SIS B B A hed Scae b1 Teh ¢ a1 feqan <l ©
3R 3T e W A=A Feprel T o @« @, 39 o] o ‘HIiA A’ g
B T WIferkar @ gRir?

T 3 U AW o Frieres Hed § o ue w6 gfaemdi o €)1 geed 9u R <
o ST T WITeRdTd SHESl: 0.6 AT 0.4 €| THoR SAfafie AR YEeln go il
2 il Tk U SR o W B %1 WIfgehdl 0.7 ® @R A SH3 <ot Sftadn €
TH 91 T WG WIGRAT 0.3 T 3HHT WFshal Fd HISC & T2 Scae g 3
BN Y foham T o

M AT R i oTgeh! T Ure Sl B1 A€ 39 5 1 6 i & 9 sl
2 @ o U fag #1 9 9R S © SR feal’ @ gemn | s @1 9k
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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 A1 30% ql C e
T T 20% E1 S| 97 Toh @e |l Saied © df 36 A g Scaifed (T
S T IR w22

52 el Y et @ Uk U @l Sl 21 9 U6 ¥ o fehel S @ S g ok
T €| @ T U wT €2 B T AR 9 22

AN 9 dion &1 Wi %%l@ﬁwmw%am,«w%ﬁs
o wefiia gam arfas &9 o fod gehe 8 &1 Wi 8:

4 1 1 2
(A) < (B) © 5 (D) %
I A SR B Udl 52d € fF Ac B@en P(B) =0 @ f=1 @ &F s 2
_P(B)
(A) PAIB)=5 = (B) P(A[B) < P(A)

(C) P(AB) = P(A) (D) = 9 &l T

13.6 'JE{F%E = 31T 3'{:@? YTfaerdr se (Random Variables and its Probability
Distribution)

&, Tefer TheT 3R ST ey FE % AR ¥ ves & W g § e v
? 9 sifue B 7w foviw ufoma & s=g& &0 o foqg @@ ufomat @
Hafua fedt ¥&n ¥ s=g& 9

ET F T R 9ok IRoTAl R ForaR |

(i) = I I ek o GO | BH I Il T Yehe WIS o AN H 3o 8l

Hohd 2

(i) TF fgaeh &I 50 9N B H AR w9 fodl w1 e | e gt 2
(i) 20 T&Get & TH R W, fad 6 @ B, 4 TG H (T & o€ Th) 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, ®er el & 5@ Wid (domain) Agreseh THeT0T oF TROMET o1 = (A
Hieeel wHfte) Bl €1 Tk Ao =X R Wt aRdieeh WM o Wehdl €, THICY SHehT
Wﬁ(codomain)ﬂﬁ%ﬂ@ﬁaﬂwm%l m:wm@mmaﬁﬁm
THR ¥ R H Fhd

TRTET 4 Tk Ao W 98 Ho el © foreht 9iq ot angfems qlemr w1 gfagsf
gafte giar 2|
I F foU, STEC T Foaeh 1 J IR 3THH | IBTel S o q0e | fo=r Hifsu)
Wqﬁwwuﬁ?ﬁwﬁ%
S = {HH, HT, TH, TT}
Ifg X, ured fordil 1 G i =9 3l € A X Tk a5fessh =R 7 3R gis aiomm
o forq st o 1 wehR § fean e 2
X (HH) =2, X (HT) = 1, X (TH) = 1, X (TT) = 0.
T € eyt gafe WU @ sifus Aoz = aRefid o s gehd €1 SR
o fa o & f Y, ufaest gufie S o y&s 9oy o faq fodi &1 9@ 9 12 &t
TEA o W@ i o LAl €1 e
Y (HH)=2,Y (HT)=0, Y (TH) =0, Y (TT) = - 2.
Td: T Uideel wufe S # X R Y & fa= anfemew = uftafed fee M E

IETETUT 22 Weh AT Teh ek i diF o SIeH 1 Tel Wordl €| Tel o ST
gN1 3E oA i Uedsh Tod o fq Rs 2 <1 € 3R Uedsh 12 o foiq =g At
TR 1 Rs 1.50 31 21 94 o X =Afad g1 St € 21 g 1€ A3 ki o7 el
21 Uil foh X ok agfess =) 2 SR 38 qier o giaesl Tufe & wed & &9
o yffa s
o X UE g © g 9 frdt agfess werr o aRtomt w aftifia 21 safer
X TF a5fess = 2

79 e H1 yhaey wAfe @

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
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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, sHfa X gfaest gafte 7t %o ¢ e 9 2
{~1, 2.50, —4.50, 6}

SETETUT 23 TH O H 2 TR R 1 et 1% 21 AT Tk g FehTedt T8 ST SHehT
A T ok % 3 Y: O | el T 39 9haAr &1 [ e e Ak X
fehTell & herdl 1 GEAT W < B o, X 1 faeror €, Sl uh @ 1% 1 e
Foherdl HH TR R

T A o O | Wl W H ow, w, r W T FW 2
WWW%
S={w1 Wi, W W, W W, W, W, W T, W, r,rwl,rwz,rr}
31 X =7dma TS & G = WAl hi &
FEET X (fw w1 = X (o wy}) =X (£ w, w,}) =X (D w,1) =0
X (fw,. 71 = X ({71 = X (L rw ) =X (frwy) = 13X ({rr}) = 2
Id: X U Agfessh =X € S 0, 141 2 WM of Tehal B

13.6.1 T Trgiess &T @1 UTTaehar @+ (Probability distribution of a random
variable)
MY H UREAR f, f, ... f,, ¥ Th URAR hl T TR T o e W foem L fon
Hedsh IREN oh1 A1e HHEAS Bl 7 o o 9fEni 1, £ .f " wEe 3,4,3,2, 5,
4,3,6,4,5 9= &
3TET Teh IRER &l I 9 ITeh W&Hl &1 T Fl Al &Y, X ¥ S HITo(C| Tqeeadl
X T e =R B 9 7 yehr o Rt femen e 2
X(£) =3, X(£) =4, X(f) =3, X(f) =2, X(f,) = 5,
X(£) =4, X(£) =3, X() =6, X(£) =4, X(f,) =5
dd:2,3,4,5, 60 W XHE @ OF A Gehal @
19 X 1 A 2 B afsh 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) = PUfy fo i) =75 PX = ) = PUL fD) =75

1
R P(X =6)=P({f,}) =1,
39 YR *1 faawo foad agfess =) o 919 S9! §d Wifashdiet &l faan s
2, ! Agfes =R X 1 Wil 927 Fed 2|
Sqehd: Teh T5Teseh =X X 1 Wiehdl 57 i 7= YR § qRefia fean s 2
TfrerreT 5 fRet agfess =R X &1 Wil s gensti &1 fefataa gomedt ()
g @

X : X, X, X,
P(X) P, P,
S >0y pi=1.i=1,2...n

i=1
e FEx , x,, ... x G =R X F W AF (F) € W p, (i=1,2,...n)
Agfozeh =X X H A x BF F1 WHAHA 8 S2q P (X=x) = p,

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

2018-19



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
feRTel ST B | SRkl 1 T 1 WIHehdl sie A Iy
T D1 k1 & Tk A5Tesd =R €| TR 80 X ¥ Fefud #wd €| Taedan X &1 4
0, 1,221 FiTH Tl ol YFIEATIT & @ FhTen T © SHfau ST gl &1 fRe
Torest wreT B
AT P(X = 0) = P(3Fn1 &l 3R gorhT )
= P(3ehT &) x P (A1 )
48 48 144
52 52 169
3R P(X = 1) = P(3h1 SR garen1 &l 1 b1 el A o)
= P(FhT) . P(3FHRT 1&l) + P (IFRT &N . P (3D
448 48 4 24
T 5 216
3R P(X = 2) = P(3ah1 iR SerhT) = P(3FhT) X P(3hT)
4 4 1
“ 52752 169
q: A+ qifehar sied 2

X 0 1 2

1441 24 1 1
169 | 169 | 169

IETEI0T 25 TGl o U WS i diF 9 38T W fgai (doublets) &1 T&AT
TIfIehdl died 1 HifeId|

el OF i o X fghl 1 gen frefud s 2

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

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

P(X)

1

T g o g &1 wiasar = Ev s
W%@FW?@%@H@W—I—é=%
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. 5 125
P(X =0)=P(u® i fg =) = %X%sz_m

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

1 55515551 1 5? 75
= —X—X—F—=—X—=—X—4+—X—X— = =
6 6 6 6 6 6 6 6 6 216
P(X =2)=P (3 fgF 3R w* fga =)
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#) iy

X
6 6

L

216
31d: X 1 s1vfiee Wifedl deq f=fatad 2 :
X 0 1 2 3
b |42 75 | 15 |
(X) 216 | 216 | 216 | 216
HATUT WifEehdrsti s Jim
. 125 75 15 1
Zp,-= + +—+
i 216 216 216 216
- 125+75+15+1_216_1

216 216
31d: ST TIRIRal ded Tal 2

SETET0T 26 UH of fordht argfess o T fornmerdt feaw # wer & wef &l X 9 3wiien
ST 1 X o UM x oH i WifieRar Frefafed @ | ®, Sl kU andtas 9e ¢

0.1 Ifg x =0
kx Ifg 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
T X 1 Uil s A= faan mn e

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

(a) =% 9@ % f D pi=1
i=1

safee 0.1+ k+2k+2k+k=1
= k=0.15
(b) P(3MT =JAqH & ¥ Ted €) =P (X >2)
=P(X=2)+P(X=3)+P(X=4)
=2k+2k+k=5k=5x0.15=0.75
P(39 qea: < S Ugd €) =P (X =2)
=2k=2x0.15=03
P(3T9 Sfirshay 1 T 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 =X T ATET (Mean of a random variable)

g O wueel ¥ frdt agfed W & fRH dum i ted §en 9 @i s
Bl €, fS =X 1 qifehar sizd @ A R Tehd € UE € 9 GEAd /e, wesh |
gt BId €1 39 Hell W gH WA Wl il e sratefa a1 sl ygfa @ A
7 el | ¢ o = fordlt agfossr =R o weawm = e 9 ) 30T e 2l

TR 6 HH o X Tk Agfesd W ¢ fower "enfad W x x), x, ., x BT SRERI:

1,72 73
TTH p, poy pos oo p, &1 X 1 WA, E 1, @ o 7 €, GEA 2 NP, w2

aaﬁxwmw,mx,a%qmﬁﬁﬁaﬂmﬁﬁaﬁw@m%,mﬁzﬁaﬁwﬁ
Hra wifeshar o i femam T =l

Igfegeh WX X o WA &l X &1 YARN (Expectation) S #@d g,
E(X) ¥ =59 %% & 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.

FgfeE® =W X o AF AU I W I GeAsd w1 A 2, 3,4,5,6,7,8,9,
10, 11 @1 12 & Tkl @

1
st PX=2)=P({(l. D} =3¢

P(X=3)=P({(1,2), (2, D}) =3_26

P(X =4)=P({(1,3),(2,2), (3, D}) =%

P(X =5)=P{(1, 4), (2,3),(3,2), (4, 1)})=%

P(X =6)=P({(1,5), (2,4), 3,3). (4,2), 5, ”})Z%
P(X=7)=P({(1,6),(2,5),(3,4), (4,3),(5,2), (6, D}) =%
P(X =8)=P({(2,6),(3,5), (4,4, (5,3),(6,2)}) =%

P(X =9)=P({(3, 6), (4, 5), (5, 4), (6,3)}) =3i6

P(X=10) =P({(4, 6), (5, 5), (6, 4)})=3_36

2
P(X = 11)=P({(5,6), (6.5} =3¢

1
P(X =12) = P({(6, 6) =£

2018-19



582 TTfoTd

X 1 TIfeRdl g
xax [2[3[4]s5]e[7]8][9ofw0o][n]i2

1 12 (3456 (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+3x—+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 -
36

31d: < UGl o $iehd W Uehe SIS & AT T WiET 7 B

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

Trgfeseh =1 1 WIEd 39 W o WEl W forRor o R § I g e < 21 Wy @
fafi= wifehdr e ol wgfossh =R/ o HeA GHH B Hehd ®, S TR X SR YR
frefefea st o fe@mn T 2

X 1 2 3 4
e
& 8 8 8 8
Y -1 0 4 5 6
R E
Y) 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
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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
] (i)
all'gz"i?l 13.5

X @1 Y ¥ 3T & oh o g6 A5 =) oF AF ¥ fo@wa &t |91 d% o |19 i
TRl €1 BHA Wittt H ver € foh stfenel o foamror =1 foea &1 w9 € wewon
21 3 YR e =R o Hodi | foREwe i YRl | Wil S gehdl B
9T 7 WWX@WW%W?%@H@@,@..&W
EIREXIE] px), p(x,), ...,p(xn)av‘ iy feme B

AM o p=E (X), X &1 @4 81 X 1 T var (X) A 0,2 510 Fefyd, 1 f=
YRR § qRwia e s ;

62 = Var(=3 (x,— ) p(x)
i=1

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

1 Ao WX X 1 HHF fa=e (standard deviation) F&d 2l
Agfedeh o T WEXUT J1d A 60 3T G
& W ® fm

Var(X) = 2 (x; =)’ p(x;)
i=1
= D7+ = 2ux) plx,)

i=1

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

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

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

i=1
IEENUT 28 Ueh FYAd UM I Thehd W YT G&ATSl &1 JEOT AT il
o1 Ter 1 yiaeyt gt @ S={1,2,3,4,5, 6}
UM o X, T T Yehe WA 1 oA hidl €| a9 X U A5iessh =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
THfAT X &1 Tl 52 2
X| 1] 2] 3] 4 51 6
ool LI L L]
20 B B B 6| 6
o E(X)= 2% P(x)
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 52x51 221
21(52-2)!

4(:148(:1

SZC2

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

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

 4x48x2_ 32
T 52x51 221
4

, C, 4x3 1

3R P(X = 2) = P (ST a1<3M8) = 55~ =

¢, 52x51 221
Fd: X T iRl s 2

X | o 1| 2
ooy | 158 [ 82 | L
X 21 | 21 | 221
19 e X= EX)= Y% p(x;)
i=1
188 32 134

= OX—+1X—+2X—=
221 221 221 221

e & EX) = Y%7 p(x) = 02 xAdS p2y 32 g2y 1 36
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faeer 1 6 R 3BT S &1 X o HAfad god F a1 22
4. fr=fafed o wfaea seq J| sifsa:
(i) T faaer *1 3 3omel ¥ foal &1 Sen &
(i) 9 Rl $I TH T TH IR IVW@H W T2 H1 G&AT Hl
(iii) TH Taaeh &1 =R 3BTl | fodl &1 G& &
5. T UM & 9K SSTeM W GHdl ®I &A1 YIFhdl s [d HIfay S8l
() ‘4 | 9E1 TN’ H TH Ghed 9 T
(i) ‘U W G 6 Yhe B’ HI Tk Hheldl WA T
6. 30 SISl o TH Y, oW 6 o TR T 4 Sodl 1 TH T (Ufase) A
farm afeeTaeT o FenTell STl 1 X dosii o1 HE& 6 WiHehdl sie f1d shifery
7. ek Toeeh gaEa Hdfad el © faw foaq gehe 8 1 H9IEAl 92 Y B i
G T i T B1 Al ferent <1 IR ST S @ d 92 5t H© b1 Wik
deq A1d hifr)

2018-19



10.
11.

12.

13.

14.

15.

wifeeRar 587

T 5w X X o WIehdl " = fean o )
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Toh Agfeseh =X X w1 Wifehdl el P(x) 7 YR o ©, SRl ki wEem @
k afe x=0
2kt x=1
P()= 3k afg x=2
0 3=
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TH YR P(A 1 Widl S8/ ® SiaAn = P (FFFFS)=(%) (%)

st (3] (3]}

1

__6 _6
T 1-25 T 11
36
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