3 4[]
r

TfeRat (Probability)

¢ Where a mathematical reasoning can be had, it is as great a folly to
make use of any other, as to grope for a thing in the dark, when
you have a candle in your hand.— JOHN ARBUTHNOT **

16.1 ?{ﬁﬁﬁr (Introduction)

Tedd i Hanetl | A WFhal &1 Heheddl i fafw=
uRfeerfaai & sty 1 A9 o &9 ° 9a1 21 gHA ferelt

W%WW@WH@TW@%H%H@W%&W

1 . :
5 1 oftl 7-T et giferd 9Romd (outcomes)1, 2, 3,

4,5 AR 6 & (St W& ©: )| 5 ‘U |9 HE& Wi
BT’ o 1o IR 2, 4, 6 (319 @ ") €| s
w9 9 frdl weT &t wiasa I w9 & fau g9 g & Kolmogorove
ST R W e @ o TR wen % gm | (901987AD)
A A H | iTehal o 39 Fagid i UTfireRer st qa fagia (Classical
theory of probability) el Sl &1

el ol | THA Wikl b1 U0l 3R Gehferd siiehsl oh SR W FTd e S
2l T8 WTfaehar kT GifeTehta gfieanlur (Statistical approach) Fed 2

7 <Al fagial § g9 iR gued € Seevn: 31 fagidl i S fmarskod
AN TR T e S Hehan @ e geferd aiom ) wen suifa et 81 g
fagra o & weft Henfaa afomal i wm G9eA WHd &) SRoT it o aitomt ot ww
HH1eA el Sl € 9d gH 98 fovard i &l & %R0 4 @ {6 Th afom & ufed
TH HT GUEA TR I 31fuss B TR ISR §, 79 98 A @ o gt aRomdt o wfed
B 1 GHEAT (TMeheT) HHH @1 3Td: §HH WIfHehdl ol R i o forg w9
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Wifehd o1 9 G IRoTE 1 ST foha B1 9 difdhe gfie 9 dien afturw e 21
Sﬂmwéﬁﬂﬁﬁﬁ A.N.Kolomogrove ﬁQEF T Wifaend fagia &1 fasm fham
I 1933 ﬁmﬁﬁaﬁw‘qﬁwwaﬂw’ (Foundation of Probability ) ]
IRl 1 SR o Tt s @a: JaIfa qea (1fwE) fuifa ffw) sa steam
¥ g9 Wifgehdr o st i‘FQHﬁ'UT o8 wifaeskar &1 AT g‘iﬁ_clﬁm (Axiomatic
approach of probability) FEd T, B AT H| T 3feahlvl I §HeH o fou Fs
@Wﬁww%éﬁ%a@mqﬁw (Randomexperiment),‘;lﬁi@‘f
gufte (Sample space) , T (events) M| LY ek IR H AT T a6 STAE
T 31T R
16.2 mqﬁw (Random Experiment)
SR Site o g9 UW e fpameney sid © fSeeh qiomm wed Tk E B € R S
foRet IR oft R S 3R o fou, R K U s o w1 9E 7 S
gU ot en fafved ®9 @ w8 gd € fF w00 &1 A 180°@Mm

B TH YR o i g WA fohamehend o € o wmm afifeerfaal o e
W ot gfom g Tk G1 A e B1 SRl o folu < Uk e 1 S S @
Al fo (head) 31 Hehal & =1 W (tail) 311 Tehal © wifeh g9 98 Fi¥=a &l X dehd
& fop areafaer afom 7 < § @ 0 B2 39 YRR o e i Agfesen wier sl
ST €1 3Td: Ueh GAEI0 i AGfeseh THeTul Fel Sl ® A I8 Frefafaa < ufdse

() 39 Th 9 Afush Fefaa aftomm &)

(i) & o6 gUl B 9 Uee 9RO SaE 999 7 g

Site HIfST foF Tk T R e BT we Agfese © a1 Tél?

TH M U Ueh AgTess WGl i oheiel IS0l el Tl © W qeh feh 3TIeq
= 1 T T 2l

16.2.1 9RUTTH 3i¥ Gfaqet @ufie (OQutcomes and sample space ) THd a5
weror & ot guifea wdist %1 aftom wwd 2

T 61 Heh o qae W forem ) AfK B9 e o Sl wereh WX SAfohq foga
# gen ¥ w9 w@d € 9 79 qden o 9Romm 1, 2, 3, 4, 5 41 6 &1 gt uRommt s
e (1,2, 3,4, 5, 6) 39 T0&I07 1 Giaeel e shedrm 2l

31d: forel agfoss weor o q+f garfoq IRoml &1 S==a 39 W&o o1
wfaeet wafte weera 81 wfagel @l @i Hohd S gR1 Wehe fehan S 21
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Tiaeel qufic 1 Yo Togd % uidaeyl fog Fea g1 SR v §, asfms
e 1 g% IR off wfaast fog wEam 2
3T F I[N R fT=m &

SETET0T 1 < THahT (T 1 % 1 9 T 2 T H1) Hl Tk 9R 3Dl 1 81 giagst
At 1 it

7ol Tyed: foges 3@ oef § favm € % ¥9 SO ween fadent o qE faw
Taiferd s Gehd € Fifer <A1 faaent & o et o foa (H) o1 92 (T) Wehe &1 dehd
2, gHfere Hve gitomy frefafed 8 e 2

Al faeent W fe = (H,H) = HH

et faeeh W fom oIk TR W 92 = (H,T) = HT

el faeeh W 92 3R g W fe™ = (T,H) =TH

TE fagerl W 92 = (T,T) =TT

a1qua, R gu wdiern 1 wfaeel wafe

S = {HH, HT, TH, TT}%I

[ = ooty | whiamr < 9RO Haen T siva 3 ) S & foe shivd 3 4
feord s1g-fo™  (comma) 1 @ﬁ_s' fezn e B

SEETOT 2 O ok Sig (TSTEH Uk @l 10 o SR e Al 1 ®) S T 9N
Thed o T T fasst Tfe I wifew) ufaset dufte & o=dl &t wen o
[ FHifa|

T HE et T Hiel T1 o 98 W1 SR e T W 2 Yehe il 81 89 39 qRumd
1 HwiHd g (1, 2) 57 el w@ € 6 7R, T fid 9 W 3 SR dd W)
5 Yehe Bl ©, 9l 39 9RumM W (3, 5) g elud % g

ek &9 9 Ydeh IR 1 hifd I (x, y), g1 Fefua feman S dehar © STl

x el T g W SRy o I W Yehe BIH el WEAT €1 Sfdud, wiagyl wmite

Frefafed 2
S = {(x, y): x Tl T W Yehe FE&A AR y A TH T Gohe & T )

70 Wiqeyl @afte o rEFal % W& 6 x 6 =36 © AR Wdeyl wAfte 9= weq 8
{(L,1),(1,2), (1,3), (1,4), (1,5), (1,6), (2,1), (2,2), (2,3), (2,4), (2,5), (2,6),
(3,1),(3,2),(3,3),(3.4), (3,5), (3,6), (4,1), (4,2), (4,3), (4,4), (4,5), (4,6),
(5,1),(5,2),(5,3), (5.4), (5,5), (5,6), (6,1), (6,2), (6,3), (6,4), (6,5), (6,6) }
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sarevor 3 frefafad g wao o fau suge gfaeel safie &1 3o sifse
() TF ek H NdH TH 1 &, TH 2 T 9 Tk 5 o (ah 21 98 9 Sa
Y TH & 9% T 3 fqah e 2
(i) T AfFa frdt =g qomm W T ad o g9 ool gHeAst w '
foraar 2

FoT ()T ofifee 1 % o1 faahiQ 9, 2 & o1 faasht HY e 5 & &1 fagst RY
Frefd e €1 SHeh g1 Sa § Tehten T ween faent O feent o § w1E off T
fgerent Q, H a1 R &l Hehall 21 Tt Tk Q o Hd &t aR Fehtet a1 Tkt H
R B Hehdl 21 37d: o foees fehtem 1 gftomd QH a1 QR B Hehdl 21 36 Y&R, H
o a O 9R feRten T fqeee Q @1 R @1 Gehar €1 gdfere, 9fiomm HQ @1 HR
&1 ehdl B ¥ad: Roh HTd gt R Feptenn 7o st Ha1 Q & Wehal €1 36T
qftoma RH a1 RQ &1
a1a: gfaesl ®AfE S={QH, QR, HQ, HR, RH, RQ}2I
(i) Tt =% ToMR W gEeAR ® 9@l 0 (el gEleT oF 9 81 W) a1 1 A
2, HE o o[ YUl B Heha 2l

Id: 39 T & foy gfeesl wufie S = {0,1,2,...} ©:

IETETOT 4 W Tt SoTel Sl 21 A 39 W fod yhe 8 @ 79 U O, foed
3 et we 4 whe e ¥, ¥ W T g et €1 A fager W g Yehe Bl € ol g
Tk UM Behd B 3H YAET % ufaeyl wEfte w1 v sifeu)

&1 A efifoe &9 el W& # B, B,, B, 3R W A B W, W, W, W, § frefia
F T 38 qhe w1 gfaset wmfe

S={ HB,HB, HB,, HW , HW,, HW,, HW,, T1, T2, T3, T4, T5, T6 )2
78T HB, %1 319 € fF faah w fom @ ol g B, frebreft 7€ 81 HW, o1 a1ef € o
foaer W fad © o e W, frebmett 7 21 3 WobR T, 1 31ef € o faeh W W SR
T R H& | Fhe §E 2
IETE0T 5T TH T | foam wife Sed & f9eer &l aR-9r 7@ 7 3sed
wd & 99 a9% 38 W foa ghe 7 @ W) 5! yfagel gafie @ 9 wife)

Tl 39 ThE H foaa ged 39 A1 T 39 @1 gd 3o o | ° fedr |
off Yehe @1 Fehall &1
aq:, oifsd gfaest @afe S = {H, TH, TTH, TTTH, TTTTH,...} @I
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| weeTaeht 16.1]

frafafad g1 1 9 7, ¥ yos o fafde ademon 1 afasst wwfe g s

N A W N -

10.

11.

12.

T e 1 99 aR S T R

Teh Ul § AR ekl T

T fHaeR IR SR 38Tl T R

e et SRl T ® 3R Tk qrEn SheRl T 2

Tk Tt S T 2 R haet $9 <90 |, 5 feeh W o g g § U

I Rl ST B

X HWH 2 Tigeh 3R 2 ASihal € qe1 YHW | | eigeh 3R 3 aginal &1 39

wieror <1 gfaeyl Tufte Aa Hify fSaw Teet Tk AN g S € R uh s

< ST 2

ek TTE1 ol W1 o1, Teh e W1 o1 3R Teh 379 Ul <iied 1 61 T el § @

£ Wb U A Al I A 3R SH hebl T B, U T U1 3R THR TR

Thoh W WK G i o T 71 wiagyl wmite w1 avia it

T J0eI0 § 2 F=a diel IRERl | ° Y | dgoh-agihal sl geed o1 foman

S 2

() afE Tart &9 39 o1d 1 S § € R S0 % w9 o a=a A AN A
g o wieel wafe @ gni?

(i) afE et wfa foreh oRar § aefrdl &1 g S o © o giaee! gafe
1 BT ?

T fesd o | oA SR TH AE 3 GhS W W R 2D A SWR (in

succession ) WMWWWW%I TH YT k1 Hiast

HHfte Fd wifw)

Teh T | T Tk w1 SoTell Sl € 3R 4% 3§ W T yehe B € qf 39

T: IBTE W61 21 A Tee! 9R SsieH W U WK erdl © al Tk Il ekl Sl

21 ufiest THfe T@ SR

M AT foh ooal o Tk W H W 3 oo Iesd Fad I &1 I dosl

S ST © SR 39 @ (D) A Stk (N) W ofiehd shid &1 56 TeT0r shi Hidag

HHfte Fd wifw)

e ToerhT STl STl €1 AfE gitoms ferd e o Tk Ui ekt S €1 At 9 W

T TH G Yhe Bl B dl U i G ekl STl €1 39 Te0] w1 Hidayl Hafte

M shifsa)

2020-21



EIREN 409

13. NS &1 =R i | gead 1, 2, 3 3% 4 rem-3fer fowt 78 €1 9 i
! Tk T o T@ oY qeli-wifa fiemn 7= 21w =t fosd o 9@ < ufeai
& @1% gud fo wfoeenfaq fern frebreran €1 3@ wdemn w1 wfaeyl gdfe M
Al

14. Weh T0e10] § Weh I Sheh! STl € 3R AR I8 W Wi e 99 € ol U fHeen
T IR STl Sl 21 IS 98 W 9 g favm 2, qf faeeh i 9 ) 38T
21 yfaest wmfte fafew)

15. T Toght S T g 39 W 92 yohe BT ¢ O U fesd § 9 fomd 2 @
3R 3 el 1 @ B, Tk 1 ke ©1 afg fgaes W fod wehe eian € a1 T
I theRT ST €1 39 THeT0T k1 wiagel i fafem)

16. T Ul i IR-aR 6 Gk Uhehl STl & STa ook 39 T 6 Fohe 7 Bl S| T8 THeq00
=1 wiagel Tmfte 1 82

16.3 24T (Event)

T AgTese Wem iR SHeh yfaeyl "t & R o ugr ©1 fre wdieror st wied
TYfte 39 Y001 9 Fetyd H“ﬂgﬁﬁmww (Universal set) &idl 21

T f9aeh I q1 9R IV o6 WA R fo=R Fif) gafua gfaeet gd9fe

S = {HH, HT, TH, TT} @I

e, WM Wity o edi e S9 qioml o € S qera: U fe wehe e o
IR B T TH U 2 TR 39 TS o B o SR S % 319Fd had HT 3R TH
g1 € T 3fe@d Uh §q=9d E = {HT, TH} s €|

B WA @ foh wyead E ufaeel wafe S &1 sueyead €1 56 YR B9 U € fh
fafi=r serell oIk S & Suug==al o Frefafed daa 2:

ST HT FUiT ‘S’ T WA TR
T ® e a9 A=(TT}

T3l o G HH Y HH | © B = {HT, TH, TT}
ol 1 Hen sAfuskan 1 7 C = {HT, TH, TT}
fedta o § foa T8 = D = { HT, TT}

ol =1 Hen sAfuead & © S = {HH, HT, TH, TT}
ol 1 Wem § 9 efue ® 0.

S == ¥ 9% v ¢ R ufaeef v & R STeysaa o S Uw e
Bl € 3R ferell w12 o Ha Wiaest Taie %1 U SuHy=ad Bl €| 6ok §ed § wh
T & frefafed yer @ aftfd fran s 2
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uftarer  gfaeyl gafe S &1 I STEHTIT Uh TS HEl Wl 2
16.3.1 T T &7 Ffed gAT (Occurrence of an event) T &l 1 % o
e R faar $If) 71 ST fF oo ‘o W 4 9 BE 9@ Yehe g &l B
Y ety foann STt €1 AfE e W aredd | 1 Yehe Bl € dl €9 e Hehd © foh Sl
E =fed ¢ @1 oega: afs ufomg 2 a1 3 € @t eF *ed € fF s E ufed g€ )
a1d: fepell wieror ok wfaeel wwfte S &1 e E ufed g2 el St € afg adieqor s
IR @3 TR B o o e E. 9 afom o U@ € 75 o ¢ E.ql &9 %ed ® %
w121 E sfeq &t &8 2

16.3.2 G211l & Uahi? (Types of events) FZ3T &1 3ok 31696l o YR R fafv=
ST T A S A S
1. /e @ fafyera w2 (Impossible and Sure Events) & aq==a ¢ iR
Hfieel e S oft seet i e Hid &1 9 § ¢ i e S SR S stufq gof
yfeet wmfe =i fafved s #ed 2

% 99 o T oTeT e e o THel W foeR Y1 39 qderm i gfasel
i S={1,2,3,4,5,6} 2l

M AT E 5121 ‘U W Yehe &A1 7 1 Ul € i Fefud e €1 e e
T Eoh A SUEH=ed fod wehd €7

T qHEI0T T hig Wit UROMH T E o Widse i Hqe el i © i
Hfieel gafee w1 wE off s1e@a s E o1 ufed g i fafvea 72w €)1 e e
FT hd € o haet Rad ggead € 521 Eoh 9 9= 81 g vIsdl |, B9 %e
Thd € foF T8 ok ST ®els W 7 I U Yehe BT TGS R

TH YR A E= ¢ U THWE o 2

HEY 379 B4 Teh 379 9 F Ul W 9 G o1 99 ¢ 41 favm’ o fomn
Y| T F=(1,2,3,4,5,6,} =S.

g gt gRome e F ok wfed gF &1 fAfyea w3 €1 od: F=S & fafvsd
T R

2. \¥e g2 (Simple Event) g fgh e EH ohael s € wfasst fog &1, ot s
E ! W a1 WRIHe TeT %hed &1 UH e fees giaeel gefe faad n gus
1aFe B, § n W e formE et
IS o Tou, U fagent o 3 SSEl ot 9eier 1 gfasst i
S={HH, HT, TH, TT} &I
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E = (HH}, E,=(HT}, E;= { TH} 3R E,=(TT}.

3. fagr @2t (Compound Events) afg fdl st # ws 9 stfyes ufasel fag g
g, A 3§ TSt Se *ed §| SSR % AU Uw e #1 dF soel % qheer |
frefafad seard fag s 2

E: 9%7d: Tk o Wehe B

F: =I7qH & fod Jehe &M

G: etfaeran T T Tehe B, st
T SRt o G S % SuEqeed fefafad €

E={HTT,THT,TTH}

F={HTT,THT, TTH, HHT, HTH, THH, HHH}

G= {TTT, THT, HTT, TTH}

ST YIS SUNY=d § Uh 9 aifush wiieel fag € iy ww we fam
T 2
16.3.3 F2137 &7 ST (Algebra of Events) ==l o A H gEA QA
3Ty W=l o HaeH o fafq= adeh!l o ar ¥ 9er o Aeiiq diHe (union),
EECiELS] (intersection), X (difference), HH=IT <kl & (Complement of a set),
SIS oF IR | HHeA o1l S YohR &H SIS 1 HASH T=ad Hohal oh Hge STANT
g T Hehd B

M ST A,B,C T8 JaM ¥ Tag WAl € formert wfasel gwfie S 2
1. 9%eh =T (Complementary Event)m ST AT Hue Teh 3 ¥l A’
2 58 5o A &1 ek e ed €1 A’ H e ‘A off Far wm R

ISR o AU ‘U faeer 1 A9 SoTel’ o Tl i S| 39eRT Ufaeyl HHfe

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} ®
WM eifST A={HTH, HHT, THH} 52 ‘&ad T U2 &1 Yehe BT &1 <0l 2
RO HTT o 8 R =21 A sfed &t g8 21 fohq g9 %e dahd € T w2 ‘ATl
Hfed g% 81 39 YR, Y% qiony o fau it A H 7T € 29 wed © AT wfea
T 21 T TR T A A TR s ARl st

A’= {HHH, HTT, THT, TTH, TTT}
T A={o:0ec SINo ¢ A}=S—A?|
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2. 5241 ‘A9l B (Event A or B) TROT IfST fF &1 ¥q==di A iR B &1 HiHeH
AU B gr fefua fopan S @ e o 9o oo gimfad 8 € st aial AS €
BW ® a1 g4 ¥ &

S e A 3R B frdlt wfagst gafte o gefua <1 w2 & df ‘A U B e
A B S & FEN 3 81 ST ‘A UB’ & ‘A ar B’ ot wel S 2
gafelt  SETMAAM B =AUB ={0: e AT 0e B}

3. 9eAT ‘A 31T B' (Event A and B) ¥ M4 ® fF I wqz=al w1 gdfts
AN B9 T Bl & o o s1oee 30 € S A iR B I 6 S9afTS B © steifq
S A 3R B M § B B

IfE ‘A SR B’ & SeAC B d SH=ed A N B S ‘A 3R B’ 1 g9 B
YR, ANB={0:m € AR e B}

SRR % FoT TR T A AR S S e § W S e A CTEe e
¥ T 6 Yhe el © S S B ‘] el W Wehe WIS 1 AN =[aH 11 el
2 F T HE &l a9

A={(6,1),(6,2},(6,3), (6,4), (6,5, (6,6)} 3 B = {(5,6), (6,5, (6,6)}

AT AN B ={(6.5), (6,6)}

e HIY o6 FT==TA N B = {(6,5), (6,6)}, T ‘Teedl eh T 6 Tehe Bl B 3R
<l TRl T Wehe HEAISH T AN SaH 11 el @' ! e il 2
4.‘€|2_'|T‘AﬁlﬁB=|€f’ (Event A but not B) 9 STd & fF A — B39 9sfi sferaif
1 T B € S AW o € ifehd BH 7l €)1 s, wgeea A - B' SR A
fehq B -TEl &1 =90 &Y a1 81 € WA € fF A—B=ANB’

SETETUT 6 Uk UM s oF G0 W faeR Fifq)| e T AR 9 i g
® AY IR T ‘uw fawm wen g g i B frefua feeen wn g1 frefatea
TSt (i) A9 B (i) A 3R B (iii) A fq B 7E (iv) ‘ATl i fefua & o
=y faf@u)

T T8 S={1,2,34,5,6},A={23,5} 3IRB ={1,3,5}

I

() ‘ATMB’=AUB= {1,23,5)

(i) ‘ASRB’ =ANB-={3,5}

(i) ‘Afeg BTEI'= A-B= {2}

(iv) ‘A—TR’=A"={14.6}
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16.3.4 TTET 3gaSit WE?TQ?(Mutually exclusive events) Tl Thehd o TU&I0T I
yfaeel @Afte S={1,2,3,4,5,6} 81 9H <AfSQ 521 A ‘U fawm @n &1 gwe e
R T B ‘UH HH @ 1 The BHI hi H I B

T TS A, U1 B I ST9afSia X T 7 e THHhT faoim off ¥ @1 W
sl o, U@ iE qfoms T @ S S A @R B o U @i sfed g i fAfvea
g et

A=1{1,3,5} 3B = {2, 4,6}
T A N B = ¢ 219 A 3R B 3THgH S

Shd: T S A 3R B UEIY 3TUeS ¥2ATd el St €, 4% g 9§ fomedt
Tk 1 wfed B T ok Tfed TF i eTvafeld sdr € steiq 9 U @i ufed T @
TRt &1 39 <9 A FY=Ig A 3R B 3HIE e €

TH: Teh U R Uik o TUEI0 W WA A ‘U faUH Ge gehe B S e
B ‘4 ¥ BIEl 9&A e A’ W =R Hifsw)

erd: A={1,3,5} R B={1,2, 3}
3 3ec AdM WY T 3e B
UL A 3R B o1& el 81 3a: A 3R B WER a7ers sl el 2|

feuwit T yfaey gufic H1 WA HeAT 39 WER uas gdt 2

16.3.5 fr:919 82_-17'QY (Exhaustive events) Th 9§ @1 e o G080 W =R
Fifew g9 o € S={1,2,3,4,5,6).
amen f=fafed seTet i gienfig 1
A: ‘4 F B & Yhe BT,
B: 2 § €I fohg 5 § B ¥&A The TAT
3R C:4 ¥ ISt &I Yehe BT,
9 A={1,2,3},B={3,4} dNC=1{56).29 3@ € T
AUBUC={123}U({34}uU {5,6}=S.
Tt S A, B $iR C &1 f9:919 wed #ed € =9 9 9 AR E L E,, ..., E, ot
wfaget Tmfe St el € SR AR

E, UE, UE;..UE, = EJIEI' =S

@ E.E, .. E & 30 7= #zd g1 3R v #, #eAd E L E,, ..., E f3w
FEard € A T & HE W T W FH § FH UF TA 9w & Afed 2
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Fqeh SAfafer A Weft i fI E, N E = ¢ 3@ af E N E = ¢, i #j 312Miq
E #iR E, WeR sas €, ik QE,.:S e, @ Sl E L E,, ..., E, WER 0ast

19 ged weerd 2
3MET 319 8 3TN R foear 1)

SEETOT 7 < I ek S B S IrEl W 9IS Hensd w1 A forn S 21 S o
W W TN 9 gafyd feAfafad seaet ) faer w:

A: ‘9T 9T W G @

B: ‘U N 3 1 O €

C: ‘9 41 4 | %7 )

D: ‘9 41 11 9 3fee 2
o el § W B Y T WER eS| €7

el ufdesl WA S={(x,y): x,y=1,2,3,4,5,6} ¥ 36 ==d 2
da A={(1,1),(1,3),(1,5),(2,2),2,4),(2,6),3,1),3.3),3,5), 4,2), 44),
4,6), (5, 1),(5,3),(5,5), (6,2),(6,4), (6,6)}
B=1{(1,2),(2,1),(1,5),(5,1),(3,3),(2,4),(4,2), (3, 6), (6, 3), (4,5), (5, 4),
(6,6)}
C={(1,1),2,1),(1,2)} 3D = {(6, 6))
T W Bl ©
ANB={(15),(2,4),3,3),42),5,1),(6,6)} #0
2O, A 3R B TR 3{qasl T8l
T TFR ANC#0, AND#¢, BNC#¢, 3 BND=0,
T YHR I (A, C), (A, D), (B, C), (B, D) W& 3{qesii & B
I fC N D # ¢ AT, C 3D TR 0T g 7|

SEETOT 8 Th THooh &l i o) So1e T 7| et seTet W faem st
A: ‘g o yehe 7l B B,
B: ‘qe9d: Tah fud Yehe Bl ©° 3R
C: 9 G %0 T foa e g &)

F 7€ WO sl SR 319 s w1 qq=ag 22

zor gfomy w1 gfaest wHfe
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT)}
AR A= {TTT}, B = {HTT, THT, TTH}d%1 C = {HHT, HTH, THH, HHH}
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AuBuUC={TTT, HTT, THT, TTH, HHT, HTH, THH, HHH} = S

4Ty, A, B 3R C 99 w1zt €

I HAN B=9,ANn C=03IBN C=0

THfTT, ST T o STER ST § SiUid 3 WER STues 2
3d: A, B 3R C TR 3rqasi 9 f:391 seet &1 aq=ad 9. 2l

1.

2.

| woraeht 16.2]

Teh O ekl ST 1 A ST 521 E U O S 4 <9iar’ @ S e FAOud
W gY §e e’ 81 R E R F U 3T9esl 87
Tk I SeRT ST &1 Trefafed seAtet i oo it

() A:EET 7 9 %A 2 (i) B: =M 7 ¥ = 2
(i) C: H®&A 3 1 O 2| (iv) D: 9@ 4 ¥ &9 B
(v) E:4 9 =<t 99 ge 2| (vi) F: §&T 3 ¥ &9 & 2

AUB,ANB,BUC,ENEDNEA-C,D- E,ENF,F + 9@ &S|
Teh T H U % Uk SIS I thehd @ 3R S R Yehe gemet & foaad €
frfafed seTet &1 9vi wifsu:

A: 9T G T AN 8§ iy 2

B: SF1 UGl W E&A 2 Yehe Bl Bl

C: 9ohe HE&el &1 I %8 9§ %7 7 € 3R 3 &1 N 2

T SR % HIA-hA Y I TR STTes © 2

4.

6.

9 Tl b1 T o) IBTE ST 81 AT foh T A fae few A
T, o ‘< fo SR U 92 fRe 1’ i B, e (A e fa@mr 1 C iR we
vl faeer W faq fe@m’ &1 D9 frefua fman w0 21 9aey fF 39 4 =1
e (i) WER Auast 27 (i) W B ? (i) A= ® 2

i fgeer T 9R SO S &1 9 it

() = ST S e e

(i) o EAT S TER sTvers SR 9 7

(iii) & T S e Tgerst @l gl

(iv) = TR S TER SYqesi B ferg 9w & R

(v) o SR S TeR erqest @ ferg e e R

T I ek S &1 B A, B 3R C Frefafad wer 9 2

A: T8 U T TH & Y| g
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B: 8 U W fooy g g g
C: I8 W 9T HEmsTh w1 A < 5

fr=fafad seqet &1 v wifsa:
i) A’ (i) B-&l (i) A<B
(iv) A3 B (v) Afeg C (vij BaIC
(vii) B 3RC (vii) ANB' NC

7. ST Y 6 ! @Y AR FrefafEd § T a1 STEed Sy (194 ST 1 HROT

HIBIE

() A 3IRB TER 39as 8l

(i) A 3B R ves R .99 7

(i) A=B

(iv) A 3R C TER et 2|

v) A 3B TER vest &

(vi) A’,B’,C &R 3{uas X 99 s gl
164 wifaesar &t W}@?ﬁ'ﬂ ngﬁzﬁw (Axiomatic Approach to Probability)
W A™ & UBA AT=sal W e Agfed Tde, gfaest wmfte qen g udeh |
Feiferd sreiell W fomr foman €1 eW et ofes Sftam o feRelt we @ ufed g
G o Ty ek Teal b1 SUANT ohid &1 Wifaehal fagia frelt w2 & wfed e= =
T B 1 UGl H1 TH HY 3 H TG 2

fuselt wemsti o g fordt Themn § o Harfaq alRomdl &t §@&n 9h 81 W,
ot e 1 Wigewdr 9 A w1 F ot o R H v 2

ferelt s12 ot Wikl A0 A 1 U SR fafy s sfewi 21 5wl
3 WAt ferif 3 % foru SRR = FrEm R AR (depict) R T 31

M o for fordht agfesss qdemn 1 gfaeel wufie S 21 wifdshar P uw arfas
M e © TSRt Wid S o1 s =ed €, 3R qRER iaue [0,1] € S fFrefafea
AT 1 Hqe F €

(i) fwdt =2 E, & foaw, P(E) >0

i) P(S)=1

(i) @M E 3R F @R 3gasi w2l © @ P(E U F) = P(E) + P(F).
sAfefed (iii) © € Eia e @ 76 P(¢) =0.38 fag & & fau ed F=¢od ©
3R 2@ ® foh E IR ¢ e vt seamd ®, gafae Sfeid (i) o &9 9 & fw
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P(EuU¢)=P(E)+P(0)TPE)=PE)+P (¢) i P¢) = 0
A AT B 0, 0, ..o Jee FEfe s qiom € steiq
S={o, o, ...,con}%l
ik 1 SRR g 9 =@ froed frekom @ fw
(i) 5% o € Sk L 0 < P (o) <1
(i) P(@)+P(@®)+..+P(®)=1
(i) et =T o, o T P(A)= LP(w), 0 € A

o G fo That T=4 {0} 1 W TeAT Fed ¢ TR Hoha
=1 gfaen & fau 0 P{o ) & P(o) faed 2

IR o fAU wh fer o1 I9TOH & The § B Yde giony HR T &

Y e %ﬁrm‘ﬁaaﬂm%

1 1
e P(H) = #ARX P(T) = 3 o (D

Ty e fAuier ST ufdesl W G T © eiq g ge 7 dl I °
B T AT T W TE T

1 1
3R PH) +P(T) =+ =1
TEfAT 59 9 | €W e Tehd ®

H % mﬁw:% A T T =é.

WWP(HFiaﬁIP(T):%éﬁ% " (2)
71 78 Fruito sfipEide aie & ufdasil s Jqe s 82
ﬁ,sﬂwﬁHﬁmﬁw=iaﬁxTﬁmw=%%|

B9 I ® fop g1 wifderan feior (1) 3R (2), H 3R T &1 wifssharsti & fag
a4

arEdd o <A1 gRemH H den T ot qifaekaredi & fae qeamd suwn: p aen
(1 - p) T7uifid T "ehd €, Sfh 0<p< 1 3R PH)+P(M) =p+(1— p)=1
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S A S S T S T e e s s
%% Fhd ? T R wdeo & ofomd o W wifgsdr faeRer eFe (A 9% Fe
Hfues sfe e foF 3a) TR 9 fohan S gepen 21

3T 319 F© 3TN W fa=ar 3

SETETUT 9 AF ST T wfeeet 'l S = (o), 0, .0 )7 FEfafed § 9 w@w
oftom & faw wH-hE | Wik Fefor 9y 22

M o o o o o o

rr rr 1 1 1
@ 5 5 5 6 6 6
® 1 0 0 0 0 0

2 1 1 1 1
© 3 3 3 3 7 73
R
@D % 2 % 6 6 2
e 01 02 03 04 05 06

T (a) TfAE (i): TR T@ p () EF ¢ S TH 9 B 2
gfqa (ii): WfEeRdrett 1 2
11 1 1 1 1

=t —t—+—+—+—=1
6 6 6 6 6 6

3GfeT I8 Uiferehar faafor oy 2

(b) W (i): THF HEA p(w) AW 0 T A1 T
gfqae (ii): W@t H1 AT =1+0+0+0+0+0=1
zaferT 8 e a4 2l

(c) ¥faE™ (i): ¥ Wiawad p (o) 3R p(o,) FMEF €1 g@fae a8 fFuior g
T B

(d) wﬁsp(mé)=%>1,wma€m&|wﬁaﬁméaqﬁ%|

(e) TR WfFehareql 1 4 = 0.1+ 0.2+ 0.3 +0.4+0.5+0.6=2.1% gHaT , I8
wifereRar faefeor 9y &Y 2
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16.4.1 52 &1 Grfaasar (Probability of an event) Tk W\ g1 ffHa wemi 5 9
A 1 Thierr 5% et (FfRfeq) iR wue (Ffege) A iieha wA o faw femen
T AA eifen R g9 qdemn w1 gfasyl gEfe S ¥ 3@ WU % Haawd eH
0,1,2 713 @0 %o el Fehdl 2|

3@ WA % Hq Wiasy TEfe

S ={BBB, BBG, BGB, GBB, BGG, GBG, GGB, GGG} |

SEl B U Ffegea A WS he i AR G Uk = A Jfeed o™l Fhe
Tl 2

M ofifsry, for aftoml o forg frefafea wifresard feuifa s T €

yfaeei ff5:  BBB BBG BGB GBB BGG GBG GGB GGG

1 1 1 1 1 1 1 1
w5 s s s s 8 8 8
AF ST o2 ‘qead: T qfegad e &1 Moo’ HIA § 9 " ‘=gFag |
Al el 1 e’ % B W Tehe i &
T=d: A ={BGG, GBG, GGB} 3R B = {BBG, BGB, GBB, BBB}

W PA) = TP@), Vo, € A

I 1 1
=P(BGG) + P(GBG) + P(GGB) = §+§+§ zg

[98)

SR P(B) = TP(@,),V@eB

1 1
=P(BBG) + P(BGB) + P(GBB) + P(BBB) = —+—+—+—-=—=—

3T T 3T TET0T Tk fageh i S 9 So1a’ R faar &1
30 T &1 giaeyl gAfe S = {HH, HT, TH, TT) 21
e elifee T fafa= aftomi & fau fe=fafed wfgwad faifa = 7 2
1 1 2 9
P(HH) = 7. P(HT) = . P(TH) = —. P(TT) =
Tl 78 Wifgshar ffeor st i o fdeiel i Sqw d 21 31
319 &9 T B 'Sl Sl § Uk |1 gl aiomm @' 1 Wifdehd o hil
Rl E = {HH, TT}
9 4

e @l o, € E% foU P(E) = P(w), = P(HH) + P(TT) = i+2—8=7
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T F: ‘qema: 91 o’ o fow, &9 9 @ F= {HH)

3R P(F) = P(HH) = i

16.4.2 @9 qryreg GROUTHl &t GTfIeRar (Probability of equally likely outcomes)
M ST ff T e @ afieet wEfe

S={o,0, .. 0} g
M & o Teft afomy om gurer 7, e1eiq g WRa WA o wfed g 1 Gre g9
2
e aft @ € S T, P(w)=p, &I 0<p<1

EIIED ZH:P(a)i)zlwrF‘l'Q pHp+..+pmEAN) =1
i=1

1
a0 np:lzﬂp:;

M ofifey for wfaesl wofte S &1 1 T =2 E, 38 YR ® & n(S) = n 3R
n(E) = m. A€ Yier RO W9 9o € ql I8 SEid gl @ T

p(E)=" E o5 3T3ea IROTHI it HeA
( )_; = oot e RO St GEAT

16.4.3 T27T 'A ITB' &1 QTfaekdr (Probability of the event ‘A or B’) 38U 18 TH
T ‘A A1 B, HT WfIshar s1eifq P (A U B) 1 &Il

uH efifST, A= {HHT, HTH, THH)} 3R B = {HTH, THH, HHH}, ' T& f&@eh &1 9
IoTEl o el &1 g HeA 2l

TS A U B = {HHT, HTH, THH, HHH}

SiC| P (A U B) = P(HHT) + P(HTH) + P(THH) + P(HHH)

afg |t afom T\ Sare =

A & P(A) = P(HHT) + P(HTH) + P(THH) = %

3
3R P(B) = P(HTH) + P(THH) + P(HHH) = ¢
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3.3_6

3qfdU P(A) + P(B) = g"'g— P
e T ¢ % P(A U B) # P(A) + P(B)

fagail HTH 3R THH, A 921 B & 39S 3/@9a €1 P(A) + P(B) o iisher o
HTH iR THH, (3727 A N\ B o 3169d) 1 Wiidehal shi ] 9R GitAfera fan @ 21
31d: P(A UB) &l 9@ & o fau 0 A N B o gfaast fageti 1 wifaeskarstt &t
P(A) + P(B) ® ® &I BA M
#19id P(AUB)= P(A)+P(B) - X P(n,), Vo, € ANB

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

3/d: P(AUB) = P(A)+P(B)—P(ANB)

ST : A A 3T B el aieror =) &1 < sed © aa fRel s 1 i
1 G o STER B9 Wd el € T

P(AUB)=X p(o;),Vo,e AUB.

EIIED AUB=(A-B)U(ANB)U(B-A), 3gfaT
P(A U B)= [ZP(w)V®, € (A-B)]+[XP(w,)Veo,e ANB]+ [ZP(w,)Va e B-A]
(i A-B, A N B 3R B — A WER {qasii 2 o (D
iy B P(A)+PB)=[X p(®,) Vo, € A]+[X p(®,) Vo, € B]

= [ZP(o;)Ve, € (A-B) U (A NB)| + [XZP(w,)Ve, € (B-A) U(A NB)]

= [ZP(o;)Vo, € (A-B)|+[ZP(w,) Ve, € (ANB)|+ [ZP(0,) Ve, € (B-A)]

+ [XP(w) Vo, € (ANB)]

= P(AUB) +[XZP(®,)Vo,e ANB]  [(1) % FaM 4]

= P(AUB)+P(ANB).
a/: P(AUB)=P(A)+P(B) —-P(ANB).

9 g3 1 dehfeqs A frefafed ger @ ot fan s gk 21
AUB=AU B-A) &l A 3B - A TR ¥as 2l

A B=(ANB)UB-A) & AN BS3RB- A TER ST &
iRl &1 SRR (iii) g, B9 W B @

P(A UB)=P(A)+P (B -A) e (2)
A PB)=P(ANB)+P(B-A) (3
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(2) 99 (3) M W,
P(AUB)-PB)=PA)-P (ANB)
R P(AU B)=P(A)+P (B)-P(ANB)
ST IROTH i A-3TR@ (STHA 16.1) 1 T hich 9 IA: TN fhan 51
Gehell Bl

S
A B

3TTeRTd 16.1
IfE A SR B TG T==g & Ffq F A WER Yyas e & at (AN B) =0
AT, P (A NB) =P () =0
3d: TR STIeST SIS A 3R B, o foT, 89 U ©
P(AUB)=P (A)+P (B), S for wiferar =i afaEia (iii) & 21

16.4.4 T ‘A-7gT’ @1 GIfewar (Probability of event 'notA') 1 € 10 % 3ifha
Uil ATel 39 U oF S W W T U RO o TUU T HAl A= (2,4,6,8} W
formR ifsTe) eqeeden gfaeet "afe S = {1,2,3,...,10} @

Ffg geft gfomdt 1,2, 3,...,10 1 99 9T OF o 9 Ydeh ROMH hi TR

1
E Fuif
A P(A) =PQ2) + P(4) + P(6) + P(8)
1 1 1 1 4 2

=10 10 10 10 10 5
Y & weT ATl =A={1,3,5,7,9, 10}
1 P(A") = P(1) + P(3) + P(5) + P(7) + P(9) + P(10)
6.3
10 5
3 2
T YhR P(A’)=§=1—§=1—P(A)
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Y & BY IE ff Ua1 § fF A’ dU A WER STUFs SR 199 e 7

I1a: ANA =¢03RAUA =S

il P(A U A') = P(S)

a7 P(A) + P(A") = 1, sl (i) 31 (iii) & 99 g1
Rl P(A") = P(A &) = 1 — P(A)

3TN, 99 Fenifad afomdl arel Tderon o fou e STl 9 el W foER Y,
SEREIRCC: D) e ey W o I

SETETUT 10 AT ok 52 TNl ki Tk Tell-+fifd Ht T g § | Tk v Fehren o )
fhTel T 9 61 Wifehar T Hitsie g

() U g B (i) O SRR T B
(i) T RIS W1 AT (U FES A gHA ),
(iv) O 32 T A 7 (v) T el W0 T Rl 2

Tol W 52 Tl 1 el it el T gt H ek ux FeRTen S @ o Herd giomdr s
e 52 2l
(i) M ST S feRTen e ue €2 @1 ®, i A 9 <@ T 2
TEa AW SregEl S @ 13
13 1

39T, P(A) = -2

31, T 32 1 Il FehTer i wifaehar =i

(i) WM ifSe for s frerten o e SeRRT &' 1 B 9 @A d
gafaT ‘Fepren T W 3R & @' i B’ @ g9 e
@ P(B)=1- P(B) = md o L2
52 13 13
(i) W AT T ‘ FrehTen TR U HT W T B R C Y @A B
sfT I C | stagal &t 9@ =26
26

1
afefie PO =55=5

T YR el W1 1 91 TFepte 1 wifgerar =

(iv) T Swe (i) ® A @ fop s fehTen T umn €2 o B Rl A9 S9id €
FafAT s ekt T Ue €2 1 e R ol A7 AR § S

N | =
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o P(A-7&l) = 1 — P(A) = 1—%:%
(v) e FAoRTe T O e T 1 T @ RO C-El W <@ S wWeh

9 89 9@ ¢ T P(C-T&f)=1- P(C) = 1—%:%

W,wwﬁﬁwq@ﬁaﬁwﬁw=%

SEETOT 11 Th 9 § 9 fewh € 590 9 4 ot T1 &1, 3 et T ) iR 2 et W@
#1 21 feoh R wd A | gaed B O § 9 U fer Agesan fepredt S 2l
grafRd 1 iU foF Frerrell T2 femk (i) ofret T1 &1 (i) T 1 1 2 (i) Tt @
F1 2 (iv) Tl T H T E, (v) A TH S ;A A TR B

zcl fewhl 1 a1 wE 9 T THfaT T9a qRomTE w Fd @ 9 gEl
UM ST seTsti A, B9 C 1 39 YR 9 aiteifyad feren T 2

A: Frarelt € fewr ot @1 &Y 71

B: ferrelt T fewr diat 1 &7 7

C: frarreft T femr i @1 #T 7
() o @ =1 fewnl 1 @& =4 s1efiqn (A) = 4

O | &~

3@ P(A) =
(i) 9l T ht few@nl & O =2, A n (B) =2

2
39feT, PB) =7
(i) el T T fewnl & FEA = 3, FAUq n(C) =3
3 1
39feT, PO =573
(iv) T se ‘femk fiel W oW e ) CAEY # R o'W Wd @ TR
P(C-&) =1 - P(C)
zafaT P(C-l) = 1—%=§
(v) ¥ ‘ea W & femw o1 et W st femw’ &1 9= ‘A u C’ ¥ aftia e
S Hehdl B
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iR, A 3R C IER S9as J2al &, gafau

P(ATC)= P (AU C)=P(A) +P(C) = g+%:%

SaTEToT 12 < faenfefai eifrer iR enfymn ek wdien o wfeome gl etfer o wdien o Swiof
B 1 WIfehar 0.05 & SR STy o wdien ¥ Sxvl B 1 WiiFeRdr 0.10 B1 T o
e ¥ IO B 1 WifEehar 0.02 €1 Wifdehdl T Hitsg Tk

(a) @At 3R enfermn <=1 wden o swiol =t & |

(b) T H W FH T HY TH G H IO AR e

(c) T § 9 had Uk gheT § S0l gnm|

o1 O ST B e Feeiet * aifet adien Sl s o’ 3R ¢ ety wden sl e
T’ Rl SHEST: <9 B

gafeTT P(E) = 0.05, P(F) = 0.10 3R P(E N F) = 0.02.

qd

(a) S A adien St € g’ s BT~ B <eian S Gehdl €1

Fifer  E & ‘E-&l, SAiq * e1fer adten 3ol 781 Sam’ 9o Fse ‘F-gl, eI
anifyran wden Sl T S’ wid 2

LD E'NF =(EuUF) &-9wH f&m gm0

CC ) P(EuU F)=P(E) +P(F)- PENF)

Bl P(EUF)=0.05+0.10- 0.02=0.13

zgfeTT PE"NF)=PEUF) ' =1- PEUF) =1- 0.13=0.87

(b) PEMAI ¥ 9 %7 ¥ %Y TH I TI B

=1- PEM 3 i)
=1- 0.02=0.98

(c) =T ‘THl | 9 oherel Tk S0l B’ fefaiEad se o gHed 2
‘arfrer Sftol B IR enfymn S<iof =& B

T ‘erfer s<il 7 e eI ey Sl g

eIt ENF A E N FS&l ENF 3R E* N F WER 3I9asi 2|

safe, P (3 H 9§ Shadl T 30 BI)
=PENF I E'NnF)
=P(ENF)+PE NF)=P(E)—PE NF) +PE)-P (ENF)
=0.05-0.02+0.10-0.02 =0.11
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SETEToT 13 ] g 9 3 ol o g ° 9 1 Afeqdl w1t 9fufa &1 e we
21 Wi @ @ T wifeq wfifd & (a) F1 B9 7 @12 (b) TH YW B ? () aHT €
Y B2
&1 TR H ARl il pel WA =2 +2=4. 3 =N AlkA § ¥ Hl ‘C, ek W
S ST Hehal €
(a) wfafg o g 9 7 eF &1 o1 ¢ fop wifa o < ot 81 < foai & 9 <A o
T F2C, = [TH 2

. PC, Ix2xl 1
EILY P(aﬁﬁwﬂ%ﬁ)zrcz: <3 6
(b) Gfafd o Tk q¥9 eF w1 aeed @ Uy uk S € 2 oW H § U qRw g
% 2C, T ¢ a2 fori § 9 uw g % off °C, % § A FAE B e
FH & 2C,x°C, W T

_ex’c_2x2 2

(c) = e I 2C, TRl T A N FHA

c, 1

?ﬂﬁiP(ﬁW)zth e =
2 2

N~

| womarett 16.3 |

1. wfiieel w9 S = {0, 0, 0, 0, 0, o, o )% TR = fo FeEfated 9 |
®F § Wiawar frufor oo 7@ 2

TR @, o, o, o, O o, O,

(a) 0.1 0.01 0.05 0.03 0.01 0.2 0.6
1 1 1 1 1 1

]
®) 7 7 7 7 7 7 7
© 0l 02 03 04 05 06 07
d -0.1 02 03 04 -02 01 03

1 2 3 4 5 6 15

VA VR VR VI
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2. T TOeh1 T 9N IDW I 2| FH T FH TH 9 I S HT F1 Wiahar 22
3. T U SRt Sl @) FrfafEa et w1 wigear e it

10.

() T AT G=AT Ghe B

(i) 3 a1 3 W aS G&AT Yhe BT

(i) 130 1 9 B T& Yhe B

(iv) ®: 9 FE T& Yhe B

(v) B: 9 SR &A1 GRS B

AL HT G F 52 T H W Tk g AgeAl el T 2

(a) Wieel Tufie § fmad fag 872

(b) T T EHH 1 SRR B h1 WIfehdl 1 B2

(c) TRl Fd HIfSTT & o1 (i) 3oFRT © (ii) STl T1 T 21

Teh ST (unbiased) Toerent fS/eeh Tk a1 W 1 IR W 9 W 6 ifeha @
AL eh ST I <A Rl STl Sl &1 Wifehal 1d ity o Fehe Hemed
1AM (1) 381 (i) 1281

TR g § 91 7w 9 B: feEt ¥ 9k afefd & fau agsse g
FEE] T T € A Th St oh g S 1 fehaAl Gere 82

Teh 3R faeh i =R O Sl Sl @ SR T sfd Joieh o W % ®
ST & TR Wik 9 W 1.50% TRAT 21 39 Tervr o gfasel wafe § A Hifeg
o mma =R Sorel | Tt fafa= afyml o =2 g B Wy € g e o
T YIF i WAk o Jd Fifeg?

i s T 9IRSt S €)1 frefafEd w1 wifesdr 9 it

() @ fo e B (i) 2 o gehe B
(i) =gam 2 fo wehe B (iv) eAferran 2 fod e g
(v) W ot o wehe 7 B (vi) 3 T Uhe BH
(vii) qed: 2 U Uhe B (viii) I ot T2 T Yehe B

(ix) Ahad 2 92 Yhe B

it el W A S %%am‘A-ﬁ’aﬁmmW|

15 ' ASSASSINATION' ¥ Teh 18R Agel g1 Sl 2| Wikl A hiferg o
AT T 37&R (1) Teh T (vowel) %(ii) Teh SIS (consonant) 2l
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11.

12.

13.

14.

15.

16.

17.

18.

19.

RINIG)

T Al § T Al 1 9 20 9%+ Gest | ¥ 9 fr=-fam ged agssa
A1 © SR A A T ©: gead 39 v st 9 ud @l 2, e aed
Tfafa 3 gefuifa = @ €, @ 9 =afed W Sfa S @1 el & wd | W
S T TRl I 82 [Hehd: WENS o Wi B w1 %A Wewqul el 2]
St sifsT fom f7=1 Fiferard P(A) 31X P(B) Jfek Ed (consistently) TR
* T T

(i) P(A)=0.5, P(B)=0.7, P(ANB) = 0.6

(i) P(A)=0.5, P(B) = 0.4, P(AUB) = 0.8

frfafeg ool o @reft o gftw:

P(A) P(B) PANB) PAUB)
: 1 1 1
M 3 5 15
G) 035 L 0.25 0.6
Giy 05 0.35 . 07

P(A):% 3R P(B)=%,ﬁTITTI’€IT%\I e A 3R B TR sTgerst weTd 7,
P(A 9 B), @ HifSQ|

0 | =

RIS Eﬁ?FW‘@E’JW%WP(E):%,P(F):%Gﬁ'{ P(E 3R F) =

@ HIST (i) PEF) (i) P(E-TET 3R F-7&h)1

T E 3R F38 Y& ® 6 P(E -7l IR F-7e) = 0.25, a1et o E 31 F 7@
Juers € A1 T2

TS A SR B30 N € 6 P(A) = 0.42, P(B) = 0.48 31 P(A 3R B) =0.16.
Eﬁ‘clﬂﬁl"l:

(i) P(A-7T&T) (i) P(B-T&Y) (i) P(A 31 B)

Teh ISl 1 el X1 o 40% fereneff wifora ugd & &R 30% Sita fomm ugd 21
Fe & 10% famneft 7forg ik o famm S ged 21 Al FHean w1 sk formed
el A1 Sl €, Al Wifshdl 1 shiferg ok o i =1 s formm agar g
Wmﬁ%aﬁﬁqﬁw(Tests)av‘wﬁl'r{q'{mmw%lw
g 97 T faEnedt #Y veet Wew ¥ Sl g9 w1 yEfewar 0.8 7 3R g
weror | STl B 1 Wifehar 0.7 €1 S § W HH W HH Teh TUe01 Sl i
1 WIfehdr 0.95 1 <Al TN i ST H T AMihA w1 7?2
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20. e fammel o aifom wden o s oI &< <l fawai o1 Sxiol e & wifdshar
0.5 € SR | 9 1E ot T S<iol 7 e 1 Wik 0.1 €1 A S A1
TqeT IO A T WMFRAr 0.75 1 @t feSt Y qeq S0l LA i qiFehar =
27

21. TH e 60 faenf¥=i & 9 30 4 w. @ & (NCC), 32 7 T, Td. w8, (NSS)
3R 24 A AT w1 T ) AR T A w Feneft Argsw g T @ @ Wit
Ad wifse foh
() feeneft 3 wE . o CLTE.TE. ® G 2
Gi) fommeff 3 9 @ THH. R T € TLGETE w1 T L
Gii) foremeff 3 wwmwm @ g € fg wEH w1 T g R

fafaer 3qrgvor

SarEvur 14 gfgal § M 9R wel A, B, C 3R D 1 Ag=5a ®H | a1 HI|
Wi © T 3&H

(i) A ITBE T8 H1?

(i) A 75T BUUEA 3R BHl CH 98 17

(i) A FH T R B H GaQ Ad § G0 H1?

(iv) A A T FaH T8 A T TWH TR AT H1?

(v) A =T B 9 THSH Yot Hi?

gl o g1 AR YR A, B, C, SR D 1 A6 o fafe=1 g %1 TE 41 e1eiq 24 2
TEMAT 1 (S) =24 Tk AT 1 Yiaeyl e o raFdl i §e 24 €1 3 9t 9o
9 Hed HE MU S| 39 The 1 ufqest i
S = {ABCD, ABDC, ACBD, ACDB, ADBC, ADCB
BACD, BADC, BDAC, BDCA, BCAD, BCDA
CABD, CADB, CBDA, CBAD, CDAB, CDBA

DABC, DACB, DBCA, DBAC, DCAB, DCBA} I
() M S T ST AT IET B H 9gd it €, i E® g9 2
gafeTT E = {ABCD, CABD, DABC, ABDC, CADB, DACB
ACBD, ACDB, ADBC, CDAB, DCAB, ADCB}

n(E) 12 1
n(S) 24 2

TH TR P(E)=

2020-21



430 o

(i) M ST T2 ‘S 4 AT IeT B ¥ 9Ed 3R B & Ann C ¥ Ygd i %I F
Y T 2l

Tl F = {ABCD, DABC, ABDC, ADBC}
n(F) 4 1
P F = ==
FHieTy (F) n(S) 24 6

fermnfSri =i Tere & Sl € T (i), (iv) o (v) 1 Tk @E e sl

SETETUT 15 5@ AR % 52T F1 UG ¥ 7 UH F1 TH WY S S € A 39 A
1 Afehar A HIFST o 30w (i) TR =9 wiHe § (i) 9eAd: 3 SIEee € (iii) <A
3 9RYE €

&1 WHEl i el HWE HEAl = °C

(i) 4 eIl Wied YRl w1 WA ='C, x °C, (374 3 UW WY 48 wWl H W T
W ®)

‘o, x®e, 1

2c, 7735

(i) 3 TR N 4 3T T A TR F @M =4C,x*C,

31 P (S8 ¥ =R 9IRIME) =

4C3X48C4 B 9
7C, 1547

zgfeTT P (d23d: 3 @ISYME) =
(i) P(IdH 3 SRIMME)
= P(q2Aq: 3 SISME) + P(4 F1&0E)

9 N 1 46
T 1547 7735 7735

IETE0T 16 AR A, B, C fvdt wsfess v & @wa A wead & @ fag wifee %
P(AUBUC)=P(A)+P(B)+P(C)-P(AnB)-P(ANC)

-P(BNC)+P(ANBNC)

7ol fa=mfiit E=BuCda
PAUBuUC)=PAAUE)

= P(A)+P(E)-P(ANE) (D)
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3 P(E) =P(B U C)
= P(B)+P(C)-P(BNC) (2
i & ANE=AN(BUC) = (ANB)U(ANC) [GF==—l & HY W TS &
[ECICRERE -
3 P(ANE) = P(AnB)+P(ANC) - P(AnB)n(ANC)]
=P(ANB)+P(ANC) - P[ANBNC] . (3)
(2) 3R (3) ® (1) ¥ T FH |
P[AUBUC]|=P(A)+P(B)+P(C)-P(BNC)-
P(ANB)-P(ANC)-P(ANBNC)

33'I%TUT17Wﬁ@a@f(relayraoe)ﬁﬁﬁfl’q}fA,B,C,DQvﬁTEﬁ‘ﬁl'l"TfT*I'QTI
(a) A,B 3R Co HHY: T8, SHU o TG LI TH HT 1 Wkl 2
(b) A,B3R Coh el o i (frel st 1) W A 1 1 wifdendr €2
(9 ST for gt eifam %9 om0 e 81)

T I1E BH U8 oiF Tl o fou StfqH swHi o gidest guie W fomm =¥ qf add fe

51
T Py ie. (5_3); =5 x4 x3=609faee fog ¥ X g w1 W %%I

(a) A,B3RCHU: JoH, TR o dE WA R wd €| 39 fau wh &€ sifaw %0
2 SFATAABC

Ia: P(A,Baﬁxcm:gaﬂ,@%amwm@ﬁ%h%
(b) A,B 3R CTed o Ml W 2| 38 foT A, B 3K C o ferw 31 ek 81 3Hfeie
39 WA o 9a 31 ufasst fag gl

3d: P (A, B 3RC Tedt dF ®Hl W ®d ®) =%=£=i

fafaer goract

1. wF fesd @ 10 @, 20 el 9 30 w8 Tiferar w@it € fesy @ 5 MicEr agesa
fepTelt STt €1 Wifsehar o ® T
() |t Mferat et &2 (i) FH 9 FT TH Mol 78 27
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RINIG)

AR 52 TR K T TS AWE Wl W M W 4 T T I 2| 3 A
1 Wifgehar € T Freprel @ o=l 3 €2 3R U gRA 1 UNI ©?

T I8 o 3 Foldhl § ¥ Uieh W G@ ‘1 3ifehd 7, fF herehl § Yoid T e
‘2" @iferd © 3R Th el W HEA ‘3 3Afehd €1 A U Uk aR e STl @,
qr fr=fafea am@ S

1 P@2) @) P(1343) (i) P(3-TEM)

Tk Al " 10000 feshe 99 T A <1 wuE R o €)1 wiE o dm A
e &1 Wi %1 € A% &9 (a) T fewe @ilied © (b) q foe whied @
(c) 10 fewe Efed 872

100 ferenfefai & @ 40 @R 60 fomnfelai o <1 o =AE U &) A @9 AR TR
e i 100 fernfefi # € @ wifvera =0 ©

(a) 9 T T & a H B2

(b) 39 I STAT-3THT T H B2

< Aol o forg i o forgeny T € SR weke o ferg wan feran wen ferhre
21 T ! fAwTE § Ages 36 YR el T 6 o fawts § uw @ u
2| WFRal 1 HIST fF F8 § 9 TF 99 30 §el e § Sl T el
A 3R B 52N 39 YR § T P(A) = 0.54, P(B) = 0.69 ST P(A N B) =0.35.
Eﬁ‘clﬂﬁrl"l:

() PAUB) (i) PA'AB") (i) PANB)  (v) PBNA"
ek e oh HEEE § ¥ 5 HU=El 1 =97 Yo Fiafq o forg feran @ 2l
Ufe HHERE 1 SN et 8

o ™ fe g (Tt W)
L. B M 30

2. T M 33

3. vitaa F 46

4. uferg F 28

5. ey M 41

TH UE U Y91 U o fou Argesa U Al 1 =ae fRan e e o gen

71 35 o 9 eiferk Mg T EH H A Wikl 22

9.

af€ 0,1, 3,5 X 7 AHi gRI 5000 W T =R ekl i T&N H1 Aoz i
foren T B Al U W 99 HE@ o fuier ) @ wifdeRar @ e,
(i) 3Tl ol U T&F &1 SMT? (i) Tl ST TG i SMT?
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10. fordh srd=h o ol & 91 = ot @ 9 gee W0 9 9 a%k 10 31 3iferd )
AT =R ekl o Teh T % (ki &1 TR T&l) g & Qo 81 39 o
1 91 WIiehal € o i ol e1cel @ier o folq Wt A &1 al @ of?
qrTIT
TH A | T Wikl 1 ARFEIAE qlient o fawa § qgr €1 39 A i e
fergioamd, frefafea €:
¢ yfaest wafe: g Hufaa afomt & aq==a
4 wﬁaﬁﬁgmw&%m
HeAT: Yiasel Tafie &1 T STaY=ad
TN e e Tq=ad
Tafvera wrea: gof ufacef wufie
UTeh el A1 TEI-"eT : 9= A" IS — A
ST A ST B: 99=59 AU B
ST A 3R B: 9==9 AN B
TeTm A fhg B Ei: 9 =9 A - B
WY TUas 9eATd: A 3R B WER qes gl € a€ A A B=¢
9 7 WER uEst e : 7eA ELE,,..., E TWER et 9 {3
g I E UE,U..UE, =SSRE NE =0 ¥i#j
UTfrehaT : Yook wfaeel fog o, %F T T Her P (o) UE € fR
() 0<P (o) <1 (i) D P(o;) 8 0eS=1

LR R R 2R R 2R R R 2

*

(i) P(A)= D P(w;)Td o, € A
Tem P(o) RV o T WA FEl S 2l
¢ [ GuTtaa Uiund : T JifFewar arel 94t aikom
¢ TS UIfHehar : Th 99 Hefoad afitomt aret ufikfaa wfaest afe & fog

ST A 1 ARt P(A):%,Tﬂﬁ n(A) =99=99 A ¥ TaFdl i1 G&
n

AR n(S) = Tq=a S U 3fe7al i HeAl
¢ I A R BHE T Tl €, d
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P(ATB)=P (A) + P(B) — P (A 3IX B)

Foagead: P (A UB)=P (A)+P (B)-P (A A B)
¢ IRCA IR B WER 3(uasi €, @ P (A9 B) =P(A) + P(B)
¢ fFd seTA S fau

P(A-&l) = 1 — P(A)

Ufrertach qowf

ek fagia &1 fawm, 7o =t o= wmEnst &t witd, SR FRUT 9
B3 T SUH! ST 1691 Trdreal W g2 off 5@ geell 4 Uk Taferemes qen wivraw
Jerome Cardan (1501-1576) ¥ 39 fowg W Wgell J=& '§aM & @ell |,
(Biber de Ludo Aleae) fa@lt| I8 q&eh 3eh FRUNUAI ¥ 1633 H U1 g3l

1 1654 H, Chevaliar de Mere & SR 7, 98 § Hafd s qoesl
EQRGETS qutag wrErEt TRifAe e TfUTad Blaise Pascal (1623-1662) ¥ HUeh
fehal Pascal 39 TR 1 GHENSH § &9 oF ofl 3R S=iH @t == faerm
SIEE TfTE Pierre de Fermat (1601-1665) ® &1l Pascal 3R Fermat 3Fi o
@A €9 U gEEAST hl 7 fRAl

Pascal 3 Fermat @ @ifafted Uk e= et Christian Huygenes
(1929-1695), Tk &g femdt J.Bernoulli (1651-1705), Tk HIEET A.De
Moivre (1667-1754), Wk 3 W19 fHardt Pierre Laplace (1749-1827) qeln
®H! P.L.Chebyechav (1821-1894), A.A.Morkov (1856-1922) 3iiX
A.N.Kolmogorove = #t Wifeerar fagia ® faftte dem fean wiaerar fagia o
SITEITTeRTor 1 93 Kolmogorove i et 21 T 1933 o YhIf¥Td ST &I
‘yifererdt F 2aR’ (Foundation of Probability ) Y yifaendr ! =g el =D
WﬁWWW%@T%W@FW (Classic) |MHT St 21
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