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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 Eﬁﬁﬁr (Introduction)

Tedl i Haetl | THA WFhal &1 Heheddl i fafw=
uRferfaai w1 stfyeaa 1 49 % &9 H YeT €1 g et

W%WW@WWW@%%H@W%&W

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

4,5 AN 6 B (St W& ©: )| 5 ‘T q9 H& Wi
BT % 3TeRel TR0 2, 4, 6 (e A wed) €) s
&9 § fRdl 5o &1 wifdehal 9 & o fT g9 e & Kolmogorove
ST R e @ o AR # wen & qm | (99F1987AD)
ITAE A HI &1 iTehar o 39 Fagid i urfireRer st g fagia (Classical
theory of probability) &l ST 2|

el ol W THA Wikl i U0l 3R Wehferd 3iiehsl oh SR W FTd e S
2l 30 WTfaehal Rt WifeTehta gfieanlur (Statistical approach) Fed 2

7 <A fagial ® g9 TR guend € Seevn: 31 fagidl i S fmarskod
AN TR T e S Hehan @ e geferd aiomdt ) wen emuifa et 81 g
fagra o &0 weft Henfaa afomal i wm GHeA Wd €)1 SROT ity o aitomt wt ww
GH1eA el Sl € 5a gH 98 fovard i 1 &g %R0 4 @ f wh afom & ufed
BH HT G TR T 31fuss B TR IR §, 79 98 A @ R gl uRomdt o wfed
B H HATEET (A1) GHM @1 37d: gH Wifdshdl b1 qRenfyd & o faw am
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WfIehd o1 9 G IRoTE 1 ST fha B1 9 difdhe gfie 9 dien afturw e 21
Sﬂmwéﬁﬂﬁﬁﬁ A.N.Kolomogrove ﬁQEF T Wifaendr fagia &1 faem fham
3B 1933 ﬁwﬁﬁaﬁw‘qﬁwwaﬂw’ (Foundation of Probability ) ]
IRl 1 A o Tt s @a: JEIfa qed (SifwEa) fuaifa ffw) sa steam
¥ g9 Wifgehdr o S i‘FQHﬁ'UT o8 wifekar &1 AT g‘iﬁ_clﬁm (Axiomatic
approach of probability) FEd T, B AT H| Y9 feahlvl &l §HeH o fau Fs
@Wﬁww%éﬁ%a@mqﬁw (Randomexperiment),‘;lﬁi@‘f
gufte (Sample space) , T (events) M| LY o6 IR H T T a6 STAE
T ST Hi
16.2 mqﬁw (Random Experiment)
e S o 71 U0 %2 ke w3 € foeh oRomg wed T @ B ® uR SR
foRat IR oft R S 3R o fou, R KT U s o wion S 9E T S
gU ot en fafvsd ®9 @ w8 gwd € fF w00 &1 A 180°@MmI

B TH YR o i g WA fshamehend i € o wmm afifeerfaal o e
W o IO FEd Tk W@ TE F1 T ST ok AU W+ U f9geh i Sl S ©
Al for (head) 31 Hehal & &1 W2 (tail ) 311 Tehal € wifeh €9 98 Ti¥=d &l T dehd
& fop areafaer afom 9 < 6 @ 1 B2 39 YRR o IR0 i Argfeses Tier sl
ST €1 3Td: Ueh GAEI0 Sl ASfes TeTul Fel Sl § AfG I8 Frefafad < fdse

() 39 T 9 Afush Fefaa aftomm &)

(i) & o gUl BF 9 Uge IROTH S 999 7 g

Site HIfST R Tk T R e T Te Agfese © a1 TEl?

TH A U Ueh AgTess WISl i oheiel IS0l el Tl © W qeh feh 3TIeq
= A fohan T =

16.2.1 9RUTH 347 Gfiqet @afiz (OQutcomes and sample space ) THd TR
wer & ot guifaa et %1 aftom wwd 2

T 61 Teh o qae W forem ) AfK B9 e o Sl Tt WX SAfohq foga
# gen ¥ w9 wd € 9 79 qden o uRomm 1, 2, 3, 4, 5 1 6 &1 g aRommt
e (1,2, 3,4, 5, 6) 39 T0&I07 1 Giaeel e shedrm 2l

3: fordl agfeos weor o qf garfoq IRoml &1 S==a 39 &0 o1
wfaeet wafte weema 81 wfagel @l =i Hehd S gR1 Wehe fehan S 21
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wiaeel qufic 1 Yo Fogd U uidaeyl fog wear 21 SR = §, asfs
e 1 g% IR off wfaast fag wEam 2
3T F I R fa=am &

SETET0T 1 < THahT (T 1 % 1 91 T 2 T K1) Hl Tk aR IITel 1 81 giagst
HHft A1 it

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

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

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

e fggeh | 72 3R T W fo9 = (T,H) = TH

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

U, R gu wdiern 1 wfaeel gafe

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

| = ooty whiamor < 9RO Haen T3 shita 3 €| S0 & for shid 3 &
feord s1g-fo™  (comma) &1 ?)ﬁ'&' fezn e B

SEETOT 2 O ok Sig (e U Wl 10 1 R e Al 0 1 ®) S T 9N
Thepd o T T Gfassl FAfe I wifew) gfaset dufte o o=dl &t wen o
[ Fifa|

T HM et fof el T o 98 W | SR e T W 2 Yehe il 81 g9 39 qRumy
1 wiHd g (1, 2) 57 Fefd @ &) 6 7R, i€ fid 9 W 3 SR dd W)
5 Yehe Bl ©, 9 39 9RumM W (3, 5) g felud & g

ek &9 9 Yedsh YN 1 hifd I (x, y), g1 Fefua feman S wehar € STl
x el T g W SRy o I W Yehe BIH el SEATd €1 Sfdud, wiagyl wmite
Frefafed ©:

S = {(x, y): x Tl T W Yehe FE&A AR y A TH T Gohe & ¢ )
70 Wiqayl Fufte o 1EFal % W& 6 x 6 =36 © AR Wey wafte 9= weq 8

{(LD), (1,2),(1,3), (1.4), (1,5), (16), (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 s o fau suge faeel safie &1 3o sifse
() TF Tk B NdH TH 1 &, TH 2T 9 Tk 5 % o (ah 2| 98 9 Sa
Y TH & 9% TF 3 fqah e 2
(i) T AfFa frdt =g Tommt W T ad o g9 ol gHeAst & '
foraar 2

Fo ()T ot 1 % o1 faahiQ 9, 2 & 1 faasht HY e 5 & &1 faget RY
frefd e €1 SHeh g Sa 9 Tehten T ween Taeht O feent o § wiE off T
fgerent Q, H a1 R &l Hehall 21 Tt fiqach Q oF Hd &t aR Fehtet a1 Tkt H
R B Hehdl 21 37d: o foeer fehtem 1 gftomd QH a1 QR B Hehdl 21 36 Y&, H
o a O SR feRten T fqee Q @1 R @1 Uehar €1 gdfere, 9fioma HQ @1 HR
&1 Wehdl B Fad: Roh HTd Tt R Feptenn 7o st Ha1 Q & Hehal €1 $EfaIT
qftoma RH a1 RQ &1
a1a: giaesl §AfE S={QH, QR, HQ, HR, RH, RQ}2I
(i) Tt =% ToME W gEeAR & @@ 0 (fFdt gEleT oF 9 81 W) a1 1 A
2,9 HE off o[ gl B Hehar 2l

Id: 39 The & foy gfaesl ufie S = {0,1,2....} &:

SETETOT 4 Wk ToeenT 3oTel Sl 21 AfE 39 W fod gwe 8 @ 9 U O, foaed
3 et we 4 whe e F, | ¥ T g e €1 A fager W g Yee Bl € ol g
Tk UM Behd B1 99 YOE0T o faeyl wEfte w1 v shifeu)

T A Sffoe &9 el W& # B, B,, B, 3R W A B W, W, W, W, ¥ frefia
#2138 wdier H1 yfael gufie

S={ HB,, HB,, HB,, HW , HW, HW,, HW,, T1, T2, T3, T4, T5, T6} |
7ET HB, %1 319 € fF faah w fom @ oiR /g B, frebreft 7€ 81 HW, o1 319f € o
foaer W fad ¢ o e W, frebmeft 7 21 3 WebR T, 1 31ef € R faeh W W SR
T R HET | Fhe §E 2l
IETE0T 5T T We R foar wifse fS9d te fages &l TR-9R a9 a6 39Terd
@d € 96 o SH W o Yehe | © W) 3@en! yiaeyl wufte 1 auiq sifsu)

Tl 39 ThE H foau ged 39 A1 f5da 39 @1 A 3o o | ° fed |
off Yehe 1 Fehal 2|
q:, oifsd gfaest @afe S = {H, TH, TTH, TTTH, TTTTH,...} @I
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| woeTaeh 16.1]

frafafed g1 1 9 7, 5 yos o fafde qdemon o1 afaset wufe g s

N A W N -

10.

11.

12.

T faeh 1 99 aR S T R

Teh Ul T AR ekl T R

T fHaeR IR SR 38Tl T 2

e et SRl T ® 3R Wk qrEl SheRl T 2

Tk et S T 2 3R haet $9 <90 |, 5 fdeh W o g g © U

I Rl ST B

X HWH 2 oigeh 3R 2 giehal € qe1 YHW o | eigeh 3R 3 agfanal &1 39

wieror <1 gfaeyl Tufte J@ Sy foad Tee Tk A g1 S € R ue s

< ST 2

Teh T ATl W1 1, Toh WS 37 1 31X Teh 311 I <fiel 1 1 Toh &t o @

T W U A Al I A 3R SH hepl T B, U Rl U1 3R THR TR h

Thoh W WK G o o T 7| wiagyl wmite w1 avia it

T JU&T0 § 2 Feai are IRER | | Y&d® | Agoh-agihal i G&Ael i fawan

S 2

() afE zurt &9 39 o1d %1 S § € fF S % hH o a=a1 AR AN A
& faeel wufte == eni?

(i) afE et w9 freh uRar & aefrdl &1 g S o © o giaee! gafe
1 BT ?

T fesd H | o SR UH AE 3 gk U W R 2D A SWR (in

succession ) WMWWWW%I T TETOT hT faest

HHfte Fd wifSw)

Tk Tel H U oeeh i 39Tel S € SR Afg 39 W fem wehe =i @ df 39

T: IBTEl W61 21 A Teel 9K SSieH W U U eidl © al Tk Il ekl Sl

21 ufiest THfte F@ SR

M ASY T Soal o Tk W H W 3 oo Iesa Fad I &1 I dos hl

S ST ® SR 39 @ (D) A Stk (N) W ofiehd shid &1 56 TeTor shi Hidagl

FHfte F1d wifsw)

ek THerhT ot STl €1 AfE gftorms for e @ Tk U ekt S €1 A 9| W

Teh TH G T Bl @ dl U i G ThehT STl €1 39 Te07 sl Widael wafte

F1a it
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13. NS &1 =R M | g el 1, 2, 3 3% 4 rem-3fer foet 78 €1 5 i
%! T Toed o T@ T weli-wifa fiemn @0 81 T At fesd o @ < sl wh
o @1% gud fo wfoeenfaq fern frebreran @1 38 wdemn w1 wfaeyl @i w9
Al

14. Weh T0e10] o e I Sheh! ST € 3R AR I8 W Wi He 9 € dl U fHeen
T IR STl Sl 21 IS 9 W 9 Hen favm 2, qf faeeh i 9 9] 38T
21 yfaest wmfte fafey

15. T foght S T g 39 W 92 yohe BT ¢ O U fesd § § o 2 @
3R 3 el 1 @t ®, Tk 1 Fehterd B1 afg foaer W o wehe eian € dl T
I theRT ST €1 39 THeT0T k1 Wiagel i fafem)

16. T Ul i IR-aR 6 ek Uhehl STl & STa ek S T 6 Fohe 7 Bl S| 36 qHeq00
=1 wiagel Tmfte 0 €2

16.3 AT (Event)

T Agfess Wem iR SHeh yfaeel wufie & an # ugr ©1 frdl wderor s wiesd
TYfte 39 Y001 9 Fetd Hﬁgﬁﬁmww (Universal set) &rdl 21

T f9aeh I q1 9 IVMAH o6 A0 R =R Fifu) gafua gfiest i

S = {HH, HT, TH, TT} 21

e, WM ety o eui e S9 qioml ® € S qera: U T wehe @ W
IR B T TH U 2 TR 39 ¥ o ¥H ok A S o 319Fd had HT 3R TH
g1 € T 3fe¥E Wh §q=9d E = {HT, TH} s 2l

B WA ® o wyead E ufaeel wafe S &1 sueyead €1 56 YR B9 U € T
fafi=1 serel @ik S & Suug=al o Frefafead daa 2:

TS HT dUIT ‘S’ T WA TR
7o ® e 9 9§ © A= (TT}

3l ) GE w9 U HH 1 © B = {HT, TH, TT}
ol 1 He sAfuskan 1 7 C = {HT, TH, TT}
fedta o § fod T8 = D= { HT, TT}

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

ST == ¥ 9% v ¢ R ufeeef v & R STeyeaa o 9 Uw e
Bl € SR forell w12 o | Wiaesl Saite 1 U SUHg=ad Bidl ¢ 36 W H Th
T & frefefead yer @ aftfd fran s 2:
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uftarer  gfaeyl gAfe S *1 I STEHTIT Th TS HEl Wl 2
16.3.1 T T &7 Ffed gAT (Occurrence of an event) T &l &1 % o
e R faar I 71 i fF oo ‘o W 4 9 BEl 9@ Yohe g1 &l B
Y ety o ST 1 AfE e W ared | 1 Yehe Bl € i €9 e Hehd © foh Sl
E =fed ¢ @1 oga: afs ufomg 2 a1 3 €t eF *ed & fF s E ufed g€ 2
a1d: Tepell wieror o wiaeel wwfte S &1 e E ufed g2 el St € afg wdieqor s
IR @3 TR B o e E. 9 afom o U@ € 75 o ¢ E;ql &9 %ed ® %
w121 E wfeq & &8 2

16.3.2 g2=r21l & Uaht? (Types of events) FZ3T 1 3ok 31696l o YR R fafv=
ST T A S A S
1. /e @ fafyer w2 (Impossible and Sure Events) & aq==a ¢ 3R
yfieel Tt S oft seet i e Hid &) aedd § ¢ i e S SR S tufq gof
yfeet wafe =i fafved s #ed 2

T2 99 o fIU oTeT 9 e o Tl W foeR ) 39 qderm i gfasel
it S={1,2,3,4,5,6} 2l

M AT E 5121 ‘U W Yehe @& 7 1 TUrel @ i Tefud e €1 e e
T Eoh A SUedeed foe dehd €7

T qHEI0T T Whig it UROMH T E o Widse i Hqe el i © i
Hfieel gafee w1 wE off s1e@a s E o1 wfed g i fAfvea 72w €)1 e e
FT hd € T Shaet Rad ggeaa & 521 E o 9 9= 81 g vssl H, B9 %e
Thd € foF T8 o ST %ol W 7 I U Yehe BT 3TEE R

TH YR A E= ¢ U THYE H 2

TET 376 TH Toh &1 el F Ul W Wi S 91 df 99 ® 41 foamd’ W femm
Y| Tdd F=(1,2,3,4,5,6,} =S.

Stofq gt gRome e Fok wfed gF &1 ffyea w3 €1 o/d: F=S & fafvea
T R

2. \¥e g2 (Simple Event) afg fgh e EH ohael s € wfasst fog &1, ot s
E ! W a1 URNe TeT %hed &1 UE weo feer giaee! gefe faad n gus
1aFe B, § n W T formE et
SN0 o T, U fageht o 31 Sol ot wieon w1 gfaset gafe
S={HH, HT, TH, TT} &I
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E = (HH}, E,=(HT}, E;= { TH} 3R E =(TT}.

3. fagr @21 (Compound Events) afg fdt st # ws 9 stfyes ufasel fag g
g, @ 39 fast g #Ed B ISR & fou uw fyees 1 49 Soel & g §
frefafad seard fag s 2

E: 9e44q: @ﬁlﬂwm

F: =I7qH & fod Yehe &M

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

E={HTT,THT,TTH}

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

G= {TTT, THT, HTT, TTH}

ST YIS SUNY=d § U @ aifush wiieel fag € i ww we fam
T B
16.3.3 F2137 &7 FASUTT (Algebra of Events) ==l o A H T QA
3feren W%W%ﬁ%ﬂﬁﬁ%ﬂﬁﬁ% W&%H&HFF{ (union),
EECiELSS (intersection), X (difference), HH=Id <kl & (Complement of a set),
SIS oF IR H HHeA o1l S YhR TH SIS Rl HASH H=ad Hohal oh Hgel STANT
SN T Fhd Bl

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

320 o foau ‘weh fageh &1 dH SoTel’ o U0eT i | 9T ikl gufe

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} ®
WM eifST A={HTH, HHT, THH} 5 ‘&aa T U2 % Yehe BT 1 <0l 2
RO HTT o 8 R =21 A sfed 7€t g8 21 fohq g0 %e dahd € T w2 ‘ATl
Hfed g5 81 39 YR, Y% qiony o foau it A H 7€ € 29 wed © 6 A wfea
T 21 W TER T A A TR s ARl st

A’= {HHH, HTT, THT, TTH, TTT}
T A={o:0c SN ¢ A}=S—A?
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2. 5241 ‘A9 B’ (Event A or B) TR0T IfST fF &1 ¥q==di A 3iR B &1 HiHeH
AU B gr fefua fopan S @ e o ge ot gimfad 8 € st i al A €
BH € = <1 ¥ I

S eI A 3R B ferdlt wfaest gdfte o gefua <1 w2 & df ‘A U B e
A B S I &N 3 81 ST ‘A UB’ & ‘A ar B’ ot el S 2
gafelt  SSAAAM B =AUB ={0: 0cAT ©e B}

3. 92T ‘A 31T B' (Event A and B) ¥ M4 ® fF I wqz=al w1 wdfts
AN BT T B & e o 9o 3 & S A IR B I § S9AfTS i © st
S A 3R B M § B Bl

Ifg ‘A 3R B’ A 8 @ Tg=ea A N B ST ‘A 3R B’ i <ol B
SHW,AmBz{m:meAaﬁT we B}

I2EX01 ok foT Wk UM &l & 9R ek o J&T0T | U ofifole 21 A ' vgelt theh
¥ T 6 YHe el ©7 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 foF FT==TA N B = {(6,5), (6,6)}, 5T ‘Teail teh T 6 Yehe Bl B 3R
<l TRl T Wehe HEASA 1 AN <[aH 11 el @'l e il 2
4.‘€|2_'|T‘AﬁlﬁB=|€f’ (Event A but not B) 9 STd @ fF A — B39 9sfi sfereii
1 T B € S AW o ® oifeh BH T € s, wgeea A - B'OSE CA
fehq B -TE1’ &1 =590 &Y a1 81 & WA € fF A—B=ANB’

SETETUT 6 Uk UM e oF G0 W faeR ST e T A9 9 9 g
® AY IR T ‘uw fawm gem g g i B frefua feen wn ©1 frefatea
TSt (i) A9 B (i) A 3R B (iii) A fq B 7E (iv) ‘ATl i frefua & o
=gy 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= {35}

(i) ‘Afeg BTEI'= A-B= {2}

(iv) ‘AR’ =A"={14,6}
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16.3.4 TR agaSit WE?TQ?(Mutually exclusive events) Tl Thehd o T I
yfaeel wafte S={1,2,3,4,5,6) 81 HF ST 211 A ‘T fouq e 1 yehe 8
3R S B Uk WH HWEA 1 Yehe BT Il oK i &

TIEAT TS A, U1 B I ST9afSia X T 7 91 THHRT faeim off ¥ g1 W
sl o, U@ iE qfoms T @ S S A SR B o U @i sfed g i fAfvea s
g et

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

T A N B = ¢ 219 A 3R B 3HgH T

SRA: T S A 3R B UEIY STUeS HeTd el St €, 4 g o femedt
T 1 Hfed B T ok Hfed TF i Tvafeld Sar € teiq 9 U @i ufed T @
TRt &1 39 <9 A FY=Ig A 3R B 3HIH e 2

TH: Teh U@ Rl Gk o TUEIO W WA A ‘U fa9H Ge gehe B SN e
B'4 ¥ BEI 9&A Ude A’ W fo=R Hifwwl

e A={1,3,5} 3R B={1,2,3}

3 3ec AdM WU T 3e B
THT A 3R B o169 el 81 3a: A 3R B WER ayers s el 2|

feuwit T yfaey gufic A WA HeAT U39 WER Tuas gdt 2l

16.3.5 fr:919 82_-17'QY (Exhaustive events) Th 9§ @l e o T80 W =R
Fifewl g9 9 € S={1,2,3,4,5,6}.
aTey, Fr=fafaa wearstl st aiefia &
A: ‘4 9 B & Y& BT,
B: 2 § =€l fohg 5 § B ¥&A The TAT
3R C:‘4 ¥ 9t & Yohe BT,
9 A={1,2,3},B={34}3RC={56).39 @ & &
AUBUC={123}U{34}U {5,6}=S.
Tt SeEi A, B #R C &1 f9:919 wed wed &) =% 9 9 K E,E,, ..., E, ot
yfaget Tmfe St n el € SR AR

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

@ E.E, ..E # 130 9= #zd g1 g vl #, #eAd E L E,, ..., E f3w
FEA © IE THH o FH W Y § FH 9 FY TF " T6%d & =ied 8l
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Fqeh SAfafeR A Weft i fI E, N E = ¢ 37@: afX E N E = ¢, i #j 312Miq
E #iR E, WeR sas €, i QE,.:S e, @ ¥l E L E,, ..., E, WER uast

19 ged weerd 2
3MET 319 8 3TN R foe=r )

SEETOT 7 & I ek S B S IrEl W 9 §@nsd 1 A fon S 21 Sy o
W W TN 9 gafyd feAfafad sewet ) faer w:

A: 9T I HH HE@m @

B: ‘U &N 3 1 O €

C: ‘9 41 4 | %7 )

D: ‘9 41 11 9 3Afee 2
o et § ¥ B Y T WER eS| 62

el wfdesl TEfe S={(x,y): x,y=1,2,3,4,5,6} ¥ 36 =Fd &
aa A={(1,1),(1,3),(1,5),(2,2),(2,4),(26),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),24),3,3),42),5,1),(6,6)} #0
THfaT, A 3B TER STTers @l gl
T TFR ANC#0, AND#¢, BNC#¢, 3 BNAD=#0,
70 R 1 (A, C), (A, D), (B, C), (B, D) W&ER (uasii &l 2
I fC N D # ¢ AL, C 3RD TR 0T FATd 7|

SEETOT 8 Th THeh &l i o) St T 2| Fefeiad seTet W faem st
A: ‘g a0 yehe el B B,
B: ‘qe9d: Tah fud Yehe Bl B 3R
C: 9 § %7 g foa e & &)

F 7€ WO 3qesl SR 319 sl w1 qq=g 22

wor afiomy w1 yfaest 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

ey, A, B R C 99 w12t €

WY AN B=9,An C=03BN C=0

THfeTT, ST T o STER ST § SiUiq 3 WER sTuest 2
3d: A, B 3R C W 31qasit 9 f:31 seet &1 aq=ad 9. 2l

1.

2.

| woreeht 16.2]

ek O ekl ST 1 A SIS 521 E U O G 4 <9iar’ @ S e FAOud
W gq Ge e’ 1 R E R F U ST9est 87
Tk U SeRT ST @1 Trefafed seAet i aui it

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

AUB,ANB,BUC,ENEDNEA-C,D- E,ENF,F + 9@ &S|
Tk T H U % Uk SIg I Tehd @ 3R S R yehe gemet & foad €
frfafed seTet &1 avi wifsu:

A: U G T AN 8§ 3y 2

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

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

T SR % HIA-hA Y I TR STTes © 2

4.

6.

7 Toeren b1 T o) IBTEN ST 81 AT TR T dF o few A
T, o ‘< o SR U 92 fRE T’ i B9, e (A we fa@mr 1 C i we
vl faeer w fam fe@m’ &1 D 9 frefua fman w21 aaey fF 39 4 =1
T e (i) WER uast 27 (i) W B ? (i) A= ® 2

i fqeer T 9R SO W &1 9 it

() = S S e e

(i) o EAT S TER sTges SR 9 7

(iii) & T S e Tders @l g

(iv) = A S TER Sfqesi @ fehg 9w @ R

(v) < A S TER SYqest @ feg e e R

T I ek S g1 T A, B 3R C Frefafad wer 9 2

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

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

7. ST YA 6 ! @Y AR FrefafEd o T a1 STEed Faisy (19 ST HR0

Fife) :

(i) A 3IRB WER 3T9as B

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

(i) A=B

(iv) A 3R C TER et 2|

v) A 3B TER vest g

(vi) A’,B’,C &R (U X 999 s g
164 wifaemar &t Mﬁl‘g@?ﬁﬂ ?{iﬁaﬁw (Axiomatic Approach to Probability)
W A & UEA AJ=sal B e Agfed qdemn, gfaeyl wmfte qen g udeh |
Haifera et W fomr fren 1 29 et e Siam o fe se o ufeq g1 &
G o ToTq ek TIeal b1 SUANT ohid 81 Wiiehal fagid frelt w2 o wfed e= =
B 1 UGl H1 TH HG 3 H G092

fuselt wensti o g fordt Themn § e darfaq uRomdl &t §@&n 9h 81 W,
ot e #1 Wil 9 A w1 F fafual & R H v 2

fepelt s1ea 6t Wiferehel a0 A 1 Tk IR fafy s e 21 | alem
% WS Freif 50 & fou SR o e ) sl (depict) fRem T 21

M o for fordlt agfesen gl o1 ufaeel wufie S 21 wiftshar P U arfas
A e © TSRt Wid S o1 S =ed €, 3R Ui iaue [0,1] € = frefafaa
AR 1 Hqe F €

(i) fw&t =2 E, & fow, P(E) >0

(i) P(S)=1

(i) @M E 3R F &R 3fgasi w2l € @ P(E U F) = P(E) + P(F).
AAfefed (iii) © =€ Eia e € 76 P(¢) = 0.38 fag & & fau eqn F=¢od ©
3R 2@ ® foh E IR ¢ e vt seamd ®, gafae Stfeia (iii) o &9 9 & fw
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PE U ) =P (E)+P(¢)™PE)=PE)+P (¢) F1iq P(9)= 0
A AT B 0, 0, ..o Jee F6fe s qiom € steiq
S={o, o, ...,con}%l
Wiferehar 1 T it @ =@ frewd e ® f
(i) 5% o € Sk L 0 < P (0) <1
(i) P(@)+P(@®)+..+P(®)=1
(i) et oM @, o faC P(A)= LP(w), 0 € A

o G o Tha T=T {0} 1 T T Fed ¢ TR Hoha
=1 gfaen & fau &0 P{o ) & P(o) faed 2

IR o TIu ww fep o1 IoTeH & The § B yde gfony H 3R T &

Y e %ﬁm‘ﬁaaﬂm%

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

ez e fufer S dfdesl 1 G il © seiq g gen 7 dl g o
B T IR AL T W aE T

1 1
3R PH) +P(M) =+ =1
TAfAT 39 91 | €W e Thd ®

H % Wﬁﬁ:% A T T =é.

W%ﬂP(H):iﬁTP(T):%@ﬁ%I  (2)
71 78 Fruito sfpEide aie & ufdasil s Jqe s 82
ﬁ,sﬂwﬁHﬁwﬁw=iaﬁxTﬁmﬁqw=%%|

&0 U € T 1 wiferekar fefor (1) @R (2), H 3R T &1 wifgerarsti o ferg
a4 gl

arad H 3Fl gRemE H den T i Wifashaisti & fou S@md swaen: p aen
(1 = p) Freiftd oY "end €, S&fh 0<p<1 3R PH)+P(T)=p+(1- p)=1
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S R S SO AT S A e e s ) s
F% Fhd B foh et wheo & ofomd o W wifgsdr oo sFe (A 9% Fe
sfues sfe e foF o) wer o fohan S gepen 21

3T 319 F© IR W fa=ar +3

SETETUT 9 HF ST T wfeeet i S = (o), 0, .0 )71 FEfafed § 9 w@w
oftom & fau wH-hE | Wik Fefo gy 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

r2 1 1 1 1
© 3 3 3 3 77 73
s 4 L NP1 3
@D 7% 2 § 6 6 2
e 01 02 03 04 05 06

T (a) WA (i): TR T@ p () TEF T SR TH 9 B 2
gfqa (ii): WiEeRarett 1 2
11 1 1 11

=—+—+—+—+—+—=1
6 6 6 6 6 6

TafeTy I8 Wifdehar fHefor 9y gl

(b) W (i): TEF HEA p(@) AT 0 T A1 T
gfqa (ii): W@t &1 AT =1+0+0+0+0+0=1
3aferT 8 e a4 2l

(c) Wfaa™ (i): ¥ WiEHa p (o) 3R p(o,) FoMEF €1 g@fae a8 fFuier ay
T B

(d) wﬁsp(mé)=%>1,wma€m&|wﬁaﬁméaqﬁ%|

(e) TR Wfrsharasl 1 @ = 0.1+ 0.2+ 0.3+ 0.4 +0.5+0.6=2.1% gHaT , T8
wiftrekar faefeor 9y &Y 2
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16.4.1 s &1 Grfaasar (Probability of an event) T A3 gr1 ffHa wemi & @
A w1 Tdierr 5% et (FfRfeq) iR wue (Ffege) A ariieha wA o faw femen
T AA oifeu R g9 qdemn @1 gfasyl gEfe S ¥ 3@ WU % Haawd eH
0,1,2 713 @UE How el Fehdl 2|

3@ FAM % Hq yiasy wEfe

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

SEl B U Ffega A1 WS he i AR G Uk =8 A Jfeled HoH G
Tl 2

M ofifsry, for aftoml o forg fefafea gifresard feifia s T €

yfagel f§5:  BBB BBG BGB GBB BGG GBG GGB GGG

1 1 1 1 1 1 1 1
w5 s s 8 s 8 8 8
AF ST o2 ‘qead: T qfegad sed &1 Fbern’ 1A ° 9 "2 =Fag |
Al el 1 e’ % B W Fehe 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

%)

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

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

3T TH 3T TET0T Tk fageh i S 9K Sota’ R faar &1
30 qHe &1 giaee §Afe S = {HH, HT, TH, TT) 21
e elifee T fafa= afioml & fau fefafed wfgsad faifa = 2
1 1 2 9
P(HH) = 7. P(HT) = . P(TH) = —. P(TT) =
Tl T Wifashdr feftor sifpEidia i o gfdeial i Sqe d 21 3R
319 B9 ST E 'S Sorell | Tk |1 € qiomd B T wifdehar Fa il
et E = {HH, TT}
9 4

e gft o, € E% folU P(E) = P(w), = P(HH) + P(TT) = i+2—8=7
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T F: ‘qera: 1 o’ o fow, &9 9 @ F= {HH)

AR P(F) = P(HH) = i

16.4.2 @9 Gryreg GROUTHEl @t GTfIeRdar (Probability of equally likely outcomes)
M ST ff T e @ afieet i

S={0,0, .. 0} g
T+ & o qeft afomy om Gurer ¥, e1eiq goie TR WA o wfed g 1 GreT g9
2
arerfq Tl 0 € S T, P(w)=p, ST&T 0<p<1

EIIED Zn:P(a)i)zlsql%iE pHp+..+p @AY =1
i=1

1
a0 np:lzﬂp:;

M ofifsy for wfaesl wofte S &1 %1 T =2 E, 38 YR ® & n(S) = n 3%
n(E) = m. A€ Yeier 9RO W9 G9e € Al Te S gl @ T
E o STJehel RO i HE&A
= ool Henfad afomH Bt TE@en

P(E)="
n

16.4.3 T2 'A aT B’ @1 QTfaekdr (Probability of the event ‘A or B’) 38U 18 §H
A ‘A A1 B’, S Wfhar s1eifq P (A U B) 1 I

uH efifSe, A= {HHT, HTH, THH) 3R B = {HTH, THH, HHH}, ' T f&aeh &1 dF
IoTEl o e w1 T HEA 2

R D) A U B = {HHT, HTH, THH, HHH}

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

afg |t aftom @\ gare =

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

3
AR 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 isher |
HTH R THH, (3727 A N\ B o 3169d) 1 Wiidehal shi ] 9R GiAfera fran @ 2|
3/d: P(A UB) &l 1@ & o faT 80 A N B o gfaast fageti 1 wifaeskarstt &t
P(A) + P(B) § § ST BA M
#19id P(AUB)= P(A)+P(B) - X P(n,), Vo, € ANB

= P(A)+P(B)—P(A UB)

3: P(AUB) = P(A)+P(B)—P(ANB)

ST : A A 3T B el Tiieror =) &g < 52 © aa fRel s o1 i
1 qRWT o STER 86 Wd el € T

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

EIIED AUB=(A-B)U(ANB)U(B-A), zafau
P(A U B)= [XP(w)V®, € (A-B)]+[XP(w,)Ve,e ANB]+ [ZP(@,)V@ e B-A]
(FifH A-B, A N B 31X B — A &R 379asT o (D
A B P(A)+PB)=[X p(®) Vo, € A]+[X p(®,) Vo, € B]

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

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

+ [XZP(w) Vo, € (ANB)]

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

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

TH 5 1 Sehieqsh YHOT fEfafEd yeR 9§ o o s e ?)
AUB=AU B-A) &l A 3B - A TR 0as 2l

A B=(ANB)UB-A) & AN BS3RB- A TER qasi &
wiftreren &1 SREEE (i) 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@ (STHd 16.1) 1 TR hich H IA: FAMIG fhan 51
Gehell Bl

S
A B

3TTeRTd 16.1
Ifg A SR B 1Gga T==d & FAfq ¥ A WER Yqast g & al (AN B) =0
AT, P (A NB) =P () =0
3q: TR STIeST SIS A 3R B, & T, 89 U ©
P(AUB)=P (A)+P (B), S for wiferar =i aifqeia (iii) & 21

16.4.4 T ‘A-7gT @l GTferar (Probability of event 'notA') 1 € 10 % 3ifha
Uil ATel 39 U oF S W W Tk U TTRTe o TUU FT HeAl A= (2,4, 6,8} W
foram wifs) eyeqan gfqest wafte S={1,2,3,...,10} 2l

Ffg Tt gfiomdt 1,2, 3,...,10 1 99 9T OF o 9 YAk ROMH i TR

1
E Fuif
A9 P(A) =PQ2) + P(4) + P(6) + P(8)
1 1 1 1 4 2

=10 10 10 10 10 5
Y & weT AT =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 I8 off Ua1 § fF A’ dU A WER STUFs SR 19 "o 7

I1a: ANA =¢03RAUA =S

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

7 P(A) + P(A") = 1, Sl (i) 3R (iii) & 99 g1
Rl P(A") = P(A &) = 1 — P(A)

3TN, 99 Fenifad afomdl arel Tderon o fou e 3SRl 9 e R foER Y,
SEREIR I D e oy B ) I

SETETUT 10 AT ok 52 TNl ki Tk Tell-+fifd %t T g § | Tk v b o #)
fhTel T 9 1 Wifehar T Hitsie afg

() U g R (i) O SRR T B
(i) T RIS W1 AT @ (FUiq TSt A gHH ),
(iv) O 32 T A 7 (v) 0 el W0 T Rl 2

Tol W 52 Tl b1 el it el T gt H ek qw FeRren S @ o e qRomr s
e 52 2
(i) M ST S feRten e ue $2 W1 ®, i A <@ T 2
TEa AW SregEl S g@ T 13 2
13 1

39T, P(A) = -2

31, Tk 32 1 Il Fehler i wifaehar =i

(i) WM hfSe for s frerten o 9o SeRRT @' %1 B 9 <@ d
gafaT ‘Feptell = U 3R TR @' i B’ @ g9iEn e
@ P(B)=1- P(B)= P R I
52 13 13
(i) W ST T ‘ FrehTen T R HTS W R B R C Y @ B
fT F==a C ® s1adal &1 9@ =26
26

1
afefie PO =55=7

T YR Il W1 1 91 epte &1 wifgear =

(iv) T SWe (i) ® AE @ fop s fehTen T umn €2 o1 B Rl A9 SWid €
TafAT S ekt T IR €2 1 e R Ol A7 AR § S|

N | =
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SEl P(A-7&l) = 1 — P(A) = 1—%:%
(v) e  FAoRTe T O e T T € RO C-TEl ¥ <@ S wWeh

M Ia e fF P(C—T&l)=1- P(C)= 1—%=%

W,wwﬁﬁwq@ﬁaﬁwﬁw=%

SEETOT 11 Th 9 § 9 feuh € 90 9 4 ot T 1, 3 Hied T 1 3K 2 died @
#1 21 feoh R wd A o gaed B O § 9 U fern Agesan fepredt S 2l
grafRd F1a I foF Ferrell T8 femk (i) ofret T1 &1 (i) T 1 1 2 (iii) T a1
F1 2 (iv) T T H T R, (v) A TH S ;A A TR R

7ol fewhl 1 ot wE 9 T THfaT S99 gRomE # Fd @ 9 gE
UM ST seTsti A, B9 C 1 39 YR 9 aitsifya feren T 21

A: Frarelt € fewr orat @ &Y 71

B: ferrelt T fewk diat @1 &1 7

C: frarrelt T fewm i @1 HT 7
() o @ 1 fewnl 1 " =4 s1eiiqn (A) = 4

O | &~

3@ P(A) =
(i) 9l T Rl few@nl & e =2, A 1 (B) =2

2
ESiied PB) =3
(i) et T T fewnl & FE&A = 3, A n(C) =3
301
ESiied PO =373
(iv) T sed ‘femr fi W @ e 2 CAEY # R o'W Wa @ T
P(C-&) =1 - P(C)
zafae P(C-l) = 1—%=§
(v) ¥ ‘ea W & feww o1 et W st femw’ &1 9= ‘A u C’ § aftia e
ST Hehl 2l
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iR, A 3R C IR S9as J2al &, gafau

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

SaTEtoT 12 < faefefa sifrer iR enfymn weh wdien & wfome g etfer o wien o Swiof
B 1 Wfehar 0.05 & SR Sy o wdien ¥ S¥vl B 1 WiideRan 0.10 B1 I o
e § IO B 1 WifEehar 0.02 €1 Wifdehal T HitSg Tk

(a) e IR afyman <A adten o s<iol =2 e urw|

(b) T H W FH T HY TH G H S0 R e

(c) XAl H 9 ohdel Tk e H 3l gAml

o1 O ST B e Feeiet * aifet adien Seiol s o’ 3R ¢ ety wden sl e
T’ Rl SHET: <90 B

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

qd

(a) S A adien St €Y B’ i B B <eiian S Gehdl @1

Fifer E & ‘E-al, S1iq * e1fer adtan S<hol 781 Sam’ 9o F e ‘F-1, eI
 anifyran wdhen Sl e S’ Swid 2

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

CC ) P(EuU F)=P(E) + P(F)— PENF)

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

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

(b) PEFI ¥ ¥ %7 T %Y Tk 390 TI BIm)

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

(c) =T ‘THl | 9 oherel Tk S0l B’ fefaiEd e o g9ey B
‘arfrer Sitol B iR enfymn S<iof & B

T ‘erfe il T e eI ey sl g’

et ENF A E N FS&l ENF 3R E* N F WER 379asi 2|

safa, P (3 H 9§ Shadl T IO B)
=PENF I E'NF)
=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 I ol o g W 9 1 fsdl w1t 9fufa &1 e w
21 wiferar @ @ T wifeq @wffd & (a) F1 29 A 22 (b) Th YW B ? () 7A€
T B1?
&1 e H ARl il pel WA =2 +2=4. % =N Ak § ¥ Hl C, ek
S ST Hehal €
(a) T & 9 Go 7 8 o & fop Wi § 9 for 1 9 e § Qo %
T & 2C, = ITH 2
2

o G Ix2xd 1
(b) dfafa & weh o9 g 1 arcqd ? o 3o U St @ 2 qR § 9wk e g
% 2C, T ¢ a0 | fori § 9 uw g % off °C, 7 T A I B
FH & 2C,x*C, Tk &

2 2

_Gx'C _2x2 2
T (T F80) =i T 5373

(c) = e I 2C, TR § FA N HhA

C_ 1

3 _ 1
3a: P( g89) 4C2 4C2 6

| we=marett 16.3 |

1. wiieel w9 S = {0, 0, 0, 0,0, 0, o )% TR = o Fefated 5 |
M | Wk i a9y = 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 1
®) 7 7 7 7 7 7 7
(c) 0.1 0.2 0.3 04 0.5 0.6 0.7
d -0.1 0.2 0.3 0.4 -02 01 0.3

1 2 3 4 5 6 15

VO VI VR VI
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2. T T9eh1 T 9N 320 I 2| F9 T FH Th 9 I S HT F1 Wiahal 22
3. T U SRl Sl @) FrfafEa et w1 wigear e sife:

10.

() T AT &A1 Ghe B

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

(i) 130 1 9 BIE T& Yhe B

(iv) ®: 9 TS T& Yhe B

(v) B: 9 SR G&A GhS B

AL HT TGN F 52 T H W Tk I Age Al el T 2

(a) el Tufte § frad fag 872

(b) T 1 EHA T SRR B h1 WIehdl 1 B2

(c) TTehal T HIfSTT & o1 (i) 3oRT @ (ii) 16l T1 T 21

Teh ST (unbiased) Toerent fS/eh Tk a6 W 1 IR W 91 W 6 ifehd @
AL Weh ST I < okl STl Sl &1 Wiieehal 1d Hifey o yehe Hemei
=1 A (1) 381 (i) 1281

TR g § 9N 7w 9 B: feEt 7)1 9k afufa & fau agsse g
FEE] T T € A Tk Sl oh g4 S 1 fehaAl Gere 82

Teh 3R faeh i =R 9N Sl Sl 8 SR T =fa Joish o W 0% ®
ST & TR Wik 92 W 1.50% TRAT 21 39 et o gfael afe § 9 Hifen
o o1 wR Sorel | Tt fafe= afyml e o g B Wy € 3 e o
W YIS i Wil of Jd Fiftee?

i s T R SOt S €)1 frefafEd w1 gifesdr 9 it

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

(ix) AHhad 2 92 Yhe B

i el W A S %%am‘A-ﬁ’aﬁmmW|

I3 'ASSASSINATION' ¥ Teh 21&R Al 1 Sl 2| Wikl A hiferg fof
AT T 37&R (1) Teh & (vowel) %(ii) Teh SIS (consonant) 2
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Tfora

T Al § T Al 1 9 20 9%+ gEst | ¥ 9 f=-fae ged agssa
A1 € SR A A T ©: gead 3 v st 4 ud @l 2, e aed
Tfafa 3 gefuifa = @ €, @ 9 =afed W Sia S @)1 el & wd | W
S T TRl @ 82 [Hehd: WENS o Wi B 1 %A Wewqul el ¢
St shifsT fom =1 wiferard P(A) 31X P(B) Ifek ¥d (consistently) TRHTEA
* 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

frfafea ool o @l Tom gftw:

P(A) P(B) PANB) PAUB)
: 1 1 1
) 3 5 15
G) 035 L 0.25 0.6
Giy 05 0.35 - 0.7

P(A):% 3R P(B)=§,ﬁTITTI’€IT%\I e A 3R B TR STgerst w7,
P(A 91 B), @ HiSQ|

0 | =

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

@ HIT (1) PEAF) (i) P(E-TET 3R F-7eh)|

Tl E 3R F38 Y& ® 6 P(E -7l 3R F-7e) = 0.25, aret o E 31 F 7R
Juerst § A1 T ?

TS A 3R B30 TN € T 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 i el X1 o 40% feoreneff wifora qgd & &R 30% Sia fomm ugd 21
Fe & 10% famneft 7forg ik e famm <1 ged 21 AfE FHan w1 s formed
el A1 Sl €, Al Wikl i shiferg ok o Tior =1 sher farem agar g
Wmﬁ%aﬁﬁqﬁw(Tests)av‘wﬁl'r{q'{mmw%lw
rgesa g4 Y faenefl w5t vet wlewr A s<ivf @9 ) wrEfRar 0.8 7 iR g
weror | STl B k1 Wifekar 0.7 €1 9§ W HH W HH Teh TUe01 Sl
1 WIehdl 0.95 1 XAl IO i ST HI T AMiha w4 7?2

2021-22



EIREN 429

20. e fammel o aifom wden o s oI &< <l fawai o6t Sxiol s & wifdshar
0.5 & SR | | 1E ot T S<iol 7 e 1 Wik 0.1 €1 A S A1
TeT IO HIA DT AFRAT 0.75 B O fe St Y qleq S0l A wi qfFhar =
27

21. TH e o 60 faenf¥=i & 9 30 4 w. @ =@ (NCC), 32 7 T, Td. w8, (NSS)
3R 24 9 AN I T 21 AR T A w Foeneft argsw g T @ @ Wit
BIGRCAISIAED
() foeneft 3 wEH, T CLTE.TE. ® T L
(i) fommeff 3 9 @ THH. R T € TLGETE w1 T L
(i) foremeff 3 TwEmwA & g 2 fhg . @ T g R

fafaer sqrgvor

SarEtur 14 gfgal § M F 9N el A, B, C 3R D #1 ag=sd HH | a1 Hi|
Wi © T 3&m

(i) A ITBE TEA H1?

(i) A 75T BUUEA 3R BHl CH T8 12

(i) A T U SR B HI GaQ Ad § G0 H1?

(iv) A A T FOH T8 A T TH W AT H1?

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

gl o g1 AR YR A, B, C, SR D 1 A6 o fafig=1 @ %1 TE 41 e1eifq 24 2
TEMAT 1 (S) =24 Tk TN 1 Yiaeyl e o radl i §e 24 €1 3 9t 9o
9 Hred HE MU S| 39 T 1 ufaes gnfe
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 T2 S AT IET B E 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

T TR P(E)=
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(i) M ST T2 ‘S 4 AT IeT B9 9ed 3K B &1 Ann C ¥ Ygd %1 %I F
Y T 2l

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

fernfS=i =i Tere & St € 9 (i), (iv) o (v) T TR @ e wl

SETETUT 15 54 AR % 52T F UG ¥ 7 UH F TH WY SN S € A 39 A
T WGkl T HISTC foh S (i) TR <98 Snfaet & (i) Teaa: 3 &9 2 (iii) =
3 IR €

& WHEl i el HWE HEA = 2°C

(i) 4 eIl Wied YRl B WA ='C, x °C, (37 3 Ud WA 48 Al H W T
ST 7)

‘o, x®c, 1

2¢c, 7735

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

31 P (598 ¥ =R 9I<IME) =

4C3X48C4 B 9
7c, 1547

zafere P (d23d: 3 ISYME) =
(i) P(IIH 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 wmsfess Wi & @wa &7 weamd & @ fag wifee %
P(AuUBuUC)=P(A)+P(B)+P(C)-P(AnB)-P(ANC)

-P(BNC)+P(ANBNC)

7 faeit E=BuCdd
PAAUBuUC)=PA UE)

= P(A)+P(E)-P(ANE) (1)
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3 P(E) =P(B U C)
= P(B)+P(C)-P(BNC) (2
g & ANE=AN(BUC) = (ANB)U(ANC) [GF==— & HY T TS &
[ECICRERE I
d: P(ANE) = P(AnB)+P(ANC) - P(AnB)n(ANC)]
=P(ANB)+P(ANC) - P[ANnBNC] . (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)ﬁﬁ%{?ﬁﬁA,B,C,DﬁTEﬁWPTT%*I’QTI
(a) A,B 3R Co HuY: T8, SHU o TG M T H1 41 Wikl €2
(b) A,B3R Coh el i i (frel st 7)) W A 1 & wiidendr €2
(9 ifSe for weft oifam %9 om0 e 21)

T IfE B9 U8 oiF Tl o feu stfqw wEl o gidest gufe W fomm =Y qf adn fe

51
Bk Py.ie. (5-3) =5 x4 x 3 =60 9faael fog ¥ SR gk 1 Wfeehar %%I

(a) A,B3RCHU: JoH, TR o dE T R ®d €| 39 fau wh € sifaw %0
2 SFATABC

I: P(A,Baﬁxcm:gaﬂ,@%amwm@ﬁ%hé)
(b) A,B 3R CTed o Ml T 21 38 fo1T A, B 3K C o few 31 ek 81 sHfeT
39 WA o 9a 31 ufasst fag gl

3T P (A, B $iRC T dF WM | W& ) =%=£=i

fafaer goract

1. wH fesd @ 10 @, 20 el 9 30 & Tiferar w@i € fesy @ 5 MicEr agesa
fepTelt STt €1 wiftehar o ® T
() |+ Mot et &2 (i) U 9 FHT TH Mol 78 27
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Tfora

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

T I8 o 3 Folehl § ¥ Uieh W G@ ‘1 3ifehd 7, i Herehl § Y&id T e
‘2" afferd & 3R TH worsh W HEN ‘3 3ifkd 21 A U T 9R SRl ST R,
qr fr=fafea am@ S

1 P2) (i) P(1343) (i) P(3-TE)

Tk @l H 10000 feshe 99 T A < wuH T R o € wiE o dm A
e &1 Wi %1 € A &9 (a) T fewe @ilied © (b) d foe whied @
(c) 10 fewe Efed &2

100 ferenfefai & @ 40 @R 60 fomnfelai o <1 o =AmE T &) A @9 AR TR
e i 100 fernfefi # € @ wifverar =0 © 6

(a) 39 T T & a0 H B2

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

< Aol o ferg i o forgeny T € IR ek o forg v feran wen ferhren
21 T ) fAwTEl § Agesa 56 YR el T 6 o faws § uw @ u
2| MRl I HIST 7 F8 § 9 TF 99 30 Hel fwe § e T e
A 3R B 52N 39 YR & T P(A) = 0.54, P(B) = 0.69 ST P(A N B) =0.35.
Eﬁ‘cl—ﬂﬁrl"lz

() PAUB) (i) P(A"AB") (i) PANB)  (v) PBNA"
Teh eI oh HEEE § ¥ 5 HU=iEl 1 =g Yo @iafq o forg feman @ 2l
Ufe HHEERE 1 SN et 8

o Bit:) fei g (Tt W)
1. 7w M 30
2. T M 33
3. MG F 46
4. uferg F 28
5. ey M 41

TH UYE U Y91 U< o fou Argesa uw Al 1 =ae TR e e o gen

71 35 o W eiferk Mg T EH w1 Wikl 22

9.

A€ 0, 1,3, 5 3R 7 ki g 5000 W St TR ekl shi @A 1 A=A 0T
fopen T B Al e W 99 "E@e o fuier ) @ Wit @ e,
(i) 3Tl ! gUga T&1 &1 SMQ? (i) STl &I TG i SMT?
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10. fordh srd=h o ol & SR = ot ® 9 wele W0 9 9 a%k 10 31 3iferd )
dTell ¥R S7ehi o Ueh fo9is A (Sishi sl TR &) g1 € Gordl 21 39 9@
1 91 WIehal € o i ol e1cel @ier o folq W&t A &1 al @ of?
qrTIT
TH HAE § BHA Wkl shi ACFEIA alishl o faod § ug 1 39 T4 &1 qE&A
ferioamd, frefafea €:
¢ yfaest wufe: g Sufaa afomt & aq=
¢ yfaast fag: fieel wofie & so@a
e Yiaaet wmfie &1 T STy
TN e e Tq=ad
Ty s of wfaest mfe
UTeh Tl A1 TEI-"e : 9qe=ad A’ A S — A
ST A 9T B: 99=59 AU B
ST A 3T B: 9==9ANB
weTm A fohg B Ei: 9 =99 A - B
TET TUas geATd: A ik B WER et gl € a€ A A B=¢
9 7 WER uest e : 9o E L E,,..,E TWOR et 9 {3
g I E UE,U..UE, =SSR E NE =0 ¥i#j
WTfrekaT : Yok Ufaeel f63 o, %F T T Wl P (o) UE € fR
() 0<P(®) <1 (i) D P(o;) ¥ 0eS=1

LR I K 2R R 2N R R 2

*

(i) P(A)= D P(o,) T o, e A
Tem P(o) RUM o T WAl FEl S gl
¢ | Gurfaa Uiuny : TEE Jifgedar arel gt aikomm
¢ TS i WIfHehar : Th 99 Hefad afiomt aret ufikfaa gfaest aafe & fog

TS A it iRl P(A):%,Tﬂﬁ n(A) =99=99 A ¥ TaFdl i1 G&A
n

AR n(S) = Tq=a S U 3fe7al i HeAl
¢ IRCA R BHE T Tl €,
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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)
¢ IR A IR B WER 3(uasi €, @ P (A9 B) =P(A) + P(B)
¢ fFd seTA S fau

P(A-&l) = 1 — P(A)

et grwfa

ek fagia &1 fawm, 7o =t o= wmEnst &t witd, SR FRUT 9
B3 T| SUHT ST 1691 Trareal W g2 off 5@ geelt 4 Wk Taferemes qen wivrad
Jerome Cardan (1501-1576) ¥ 39 fowg W 9gell J=& '®aM & @al |,
(Biber de Ludo Aleae) fa@lt| I8 q&ieh 37eh FRUNUAIA ¥ 1633 H UehI¥d g8l

1 1654 H, Chevaliar de Mere -He 3R 7, 98 & Hafyd s Foesll
EQRGETS qutag wrErEt NI e TfUia Blaise Pascal (1623-1662) ¥ HUeh
fehal Pascal 39 WohR &1 GHENSH | &9 @F ofl 3R S=H s@a! == faerm
iEH TIfoTas Pierre de Fermat (1601-1665) | il Pascal 3R Fermat S =
@A €9 U gEEAST hl 7 fRAl

Pascal 3 Fermat o 3ifdfiem Teh ©d fHemet Christian Huygenes
(1929-1695), T &g femdt J.Bernoulli (1651-1705), Tk HIEE A.De
Moivre (1667-1754), Wk 3 W19 fHardt Pierre Laplace (1749-1827) q«
®H! P.L.Chebyechav (1821-1894), A.A.Morkov (1856-1922) 3ii¥
A.N.Kolmogorove = it Wifaehat fogia ® faftte dhem fean wiaear fagia o
SITEITTeRTol 1 %3 Kolmogorove i et 21 T 1933 o YhIf¥Td SRt qJ&ih
‘yifererdt =F 2aR’ (Foundation of Probability ) Y yifaendr ! =g el =D
WﬁWWW%@T%WWW (Classic) |MHT St 21
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