3 4[]
r

iIehal (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 fHarT (Introduction)

Tedl &1 Hemsll o T Wifashal &1 Geheud i fafy=
uRfeerfeaat o1 siffyeaa =1 919 o &9 ° Ye1 21 end fend

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

%gm 1 off| 78l ol Gifed 9RO (outcomes)1, 2, 3,

4,5 SN 6 & (et W& ®: )| 5 ‘T q9 & WIS
B’ o 1Rl IR 2, 4, 6 (21eiq A Hed) §) e
&9 § fRel weT &1 Wieshal 910 & o fT &9 S o Kolmogorove
s TR ) e & e o 7 den & g (19031987 AD)
SFIA TG H S| AThdl & 30 Fagd I ATidehar sl qXras fagia (Classical
theory of probability) el Sl &1

el el § BHA WIehdl il YeT0T 3R ehford Siiehgl oh SMHR W A el S
2 T QTTIehal ST WiRETenS gfeehluT (Statistical approach) Fed &

T <A fagidl ¥ $o iR grend € SseE: 3 fagid %1 39 A
WA W S e S wehar @ T genfea ufomdt ) wen sifha et @1 quaE
fagid o &9 et Heqford IR w1 99 GHeT 7MY &1 TT hitee Tk IRl i ww
HHeA el Sl € 5a gH 98 Tovard i ol &g %R0 7 8 f Tw uiom & =fed
T T HAEA SR G A 71 W v ¥, 89 I8 WG © o gl aftommt o wfed
B I FEEET (A1) THE R 37d: e WifFehdl w1 qRwifia s & fow wm
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Wehdl o1 W WA IROTH 1 SYAN foha 81 9 difther gfte W Sen qitw e 21
WW@“T&WA.N.Kolomogroveﬁ@mwﬁwmwmml
324 1933 H TR ST q&ieh ‘WIfreRdl k1 3TTER’ (Foundation of Probability ) i
Wfehdl 1 AR o ol o W@a: JH[ qed (Sfaea) Huifa e 53 stem
T g9 wWigehar o s 3fteshivn, 9 wiashar 1 IR 3fteshivn (Axiomatic
approach of probability) Fed €, &1 1&TF H1| 36 TRV i THgH & faw £
TS YAl Sl ST SAeaHR 2, 59 for Fgfes® Tier (Random experiment) , Fiaest
gufte (Sample space ), ST (events) IAG| STET 9ok IR § AW T o1 STIRT
T 31eaad R
16.2 'JE{W T{reruT (Random Experiment)
ek Se o &H UW  fonamhard i § o aRoms oee T € el ® W' S%
foRaet aR «ff S S| 3370 o fore, forelt fRu T 19 o6 hivn &1 71 7 SHd
gu off g9 ffved &9 9 %e ghd € fF S8 1 3 180°

T 39 YR o o g s fhaeha s € 6 wae aitffat § Seee
T ot R Wee T W TR el 21 S0 o T e Uk THeeh Wi Sl Sl ©
Al fod (head) 1 Hehdl € o1 92 (tail ) 31 Wehell & Wi &0 =8 e Tl < wehdl
& Top oedfersh TROTH 37 G4 | W 1 Y S8 Wb o TS0 shi ATgreseh TIR0] el
ST €1 3Td: Ueh TEI hi Aefesd qerl wel S @ Afg a8 Frefatad < wfde

() Tk Toh § SIfues Hefaa aftom =i

(i) TIETT o qUi B § eel URUMH Fal 997d 7 2|

Site ST R TR T Rl S b1 TiE Agfeseh € A1 T2

M A H U AETes T Sl cheel TR0 hel A1 © 5 e TR 3Tl
= F T T Bl

16.2.1 TRUTH 31T gfiest @afe (Outcomes and sample space ) T agfes®
wer o et wuifed wdiet w1 aftomm wEd 2l

T 61 Hehd o Ta& W foeR #Y) AfE B9 9 oh S0 et WX 3R faga
1 Ten § o9 wEd € 9 39 Ten o URomM 1,2, 3, 4, 5 41 6 81 Gl gRommi
e {1, 2, 3,4, 5, 6} T8 G071 qiagyl gt sheed 2

31d: fordl argfeas wiewr o A« Farfaq IRoml &1 T=ad 39 T &
ufaeyt wufte weera 81 iaesl Tafe @i Hond S g1 Wehe fehan S 21
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yfaee! gufie #1 Yok SToga T Wideyl foig weam 81 T ekl |, Agfewsh
TieoT k1 Yok IRome ft wideyl fog weem 2
3T FS I[N R fo=m &

SETET0T 1 31 Toeht (TR 1 % 1 99 TE 2 T k1) HI TH GR IVl T | Wit
Fafte A iy

7ol Teeq: faaer 3@ ot H fadw € foF & ST ween fash @R @ faae
Galifud o Gehd € ifer ST faaept & o fobedt o fomr (H) o1 92 (T) Wehe &1 Hehdl
¢, SOfeT Hwe wRom frefafed 8 99 o

Al foeepi W fom = (H,H) = HH

TEe faeeh W o9 3R S W 9 = (H.T) = HT

e fggeh | 72 3k g W fo = (T,H)=TH

Al fgaept W 92 = (T,T) =TT

srqua, feu gu adieron =1 yfdeel wwfe

S = {HH, HT, TH, TT}?|

| feorutt | witeror 3 oRoT Haen T3 Hid 9 21 T & o a9 5
frorq eTg-foR™  (comma) &t ?)ﬁ'&? fe= o 2

SarETor 2 U o Sig (S weh et @1 1 3R @ el W1 w1 ®) H TH aR
Thehd oh TR R Widsel GAfE F1d whifere) Sfaest Tufte o ofagdl &t T& o
AT Hifeg|

Tol 9 SifeT foh el T o 98 W 1 SR ol W W 2 Yehe Bidl 81 89 9 uRond
#1 Hfgd T (1, 2) W &g w1 € @ 7R, 9K fidl @ W 3 SR da W
5 Yehe BN €, dl T8 UNOMH & (3, 5) g Feiia s 2

e &9 W Fedsh RO i shidd I (X, y), g Frefad fepan S weman @ Sl

X el U1 o 9 W SRy Al U W Yehe B ool HE@Ad ¢ 3Taud, Wiyl '

frefafed =:

S = {(x, y): X7l U R Yehe & AN y Al UE R The & © }

30 iaeyl Hafte o s@gel % G 6 x 6 =36 ¢ AN Uiaey gt 9= wed 2
{(1,1),(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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SarEor 3 Frefafad g e o fag Sugs wiaeel wHite ® Seed it
() TH AR H NI HTH | &, TH 2 F 9 TH 5 % o [Hoh &1 98 AT Sid
Y T o 9% Th § T b 2
(i) T A fredt = ToMF W TH a9 | 8 amell gHeAsl & &
foraar 2

T () AF A 1 % 1 faar1Q @, 2 & &1 faasht HY e 5 & &1 faget R9
frefua e 81 STk g S W ke 7o ugen fosn o faeenl § @ % o T
fgeht Q, H a1 R & Tehal 21 Ueet fach Q o G SO aIR fehren man faseht HA
R & Gdl 21 37d: 3 faeh fretem 1 9fomd QH a1 QR &1 ¥kl 21 36 T, H
o G A IR FeRren T fasht Q A R & Hehal #1 gfery, wRemm HQ @ HR
&1 Gehdl B ¥ad: R o HTd O aR Feptenl a1 fasht Ha Q & Hehal 1 sdfag
gftom RH &1 RQ &M
aa: whaeet Tmfe S={QH, QR, HQ, HR, RH, RQ}I
(i) el =% ToMRT R gHeASN ® G 0 (fFE gHed oh 9 89 M) A1 1 A
2,9 HE off o[ quie B Hehar 2l

;38 THe0 & foru wiaesl wafe S = {0,1,2,...) &

TEETOT 4 T THeRT IV Sl 81 9fE 39 W foaa Yehe & @1 89 T e, foad
3 el we 4 whe e &, § ¥ U g e €1 A fager W g yeRe Bl € o g
T U1 Thehd B 39 GO0 o Ufaesl Gt o1 ouiH i

T A Wit &9 el W& # B, B,, B, 3R W W B W, W, W, W, § frefaa
F T T8 e H1 gfaget gl

S={ HB,, HB, HB,, HW , HW,, HW,, HW,, T1, T2, T3, T4, T5, T6} 2|
7&T HB, %1 319 € fF fooh W fom @ @ik 77 B, febret € 21 HW, o1 a19f € o
foaer W fog © 3R Wie W, febmelt 7 21 34 YR T, %1 31ef € R faeh W we SR
T W HEN | ke g R
IETE0T 5T T W0 R fgear wifse {598t fager i IR-9R d9 d& 397
w®d & 99 q% 39 W fo ghe 7 @ WU 55! yfacet gafie w1 i wifs)

Tl 9 9he H fuaa yem 39 A1 f5d 39 @1 qd 39 o | ° fed o
off Yehe Bl Tkl 2l
3q:, aifed wiagel wafe S = (H, TH, TTH, TTTH, TTTTH,...} €I
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| wgrarett 16.1]

frafafed oo 1 9 7, § yos ® s ademon =1 gfaest wofe s S

N A W N -

10.

11.

12.

T THeer &1 9 91 SSTel T R

T U0 & 9R) UrehT T4 R

T R IR SR 38Tl T 7

e et TRl T ® 3R U UrEl el T 2

e et SO T € 3R chaet SH <90 |, 5 fodeh W e yehe el § U

IR T ST R

X Y 2 Tgeh 3R 2 ARl € a1 YHM H | oigen 3R 3 weihal 21 S

wieror =1 yfaeel gafte d HIfT ford Tt T AT g1 S @ fR e s

<1 T ]

Teh ITET ATl 17 o1, Weh e T 1 3 Teh 311 I <fied 1 o1 Tk 9t | @

&1 T U AESA A T SR S8 hebl T ¥, U T AT I 3HH W H

heTeh W WK G 1 o T 7| Wiaeyl wEite w1 aui it

Th TR0 | 2 T arel IRail | | YA | Agoh-ag hdl ol qestl i forar

Sl €

() I et & 39 o1 & S § € fF 59 o wH o oo AT A1 A
2 o wiieel wafe @ B

(i) =g et &fa fore 9Rar & oigfral &1 g S o ¢ af giaeel gafe
1 BIT?

T fesd W 1 o IR TH SE 3 WHS U W T 2 W Mg SWE (in

succession) o wfceenfua fru argesan fepmelt St 21 5@ wdiero 1 whaest

HHfte I it

T T § U e i Sl S @ SR A SH W U gehe g © af s9

T: IBTE W61 21 A7 Tee 9R oo W U UK erdl 8 i Teh Uil ekl Sl

21 wfoest THfte 9@ wifs)

T Ao T seail oF T & H W 3 dod Agesdl e S 1 Yelsh dedl

e S @ 3R 39 @ (D) A Sk (N) § afiehd shid 81 59 TIe w1 Sideel

gHfte 7 it

e ToehT STl STl 1 4fE gioms T g @ ek ure thekt S €1 A1 9 W

Tk GH G Yh< Bidl @ o T Rl A: Thehl ST €1 39 THEI0T 1 Hideyl gafe

M whiferal
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13. I &1 =R 9fEEl W e 1, 2, 3 3R 4 S{eA-3ren foel T €1 g ateat
%! Th T § T@ Y qell-wifa e 70 §1 U =t fosd 9 <1 ufeal 0
& o gl fo wfaeenfu frw Fremomn 21 5@ whemn w1 wfaeet Tafe 9@
Al

14. U TH0 § Teh U1 Skl Sl € AR A W W W @ G99 € o Uk e
TH IR VTl S 21 AR IR W g S favw €, @ fgaes &l 8 ar sured
21 yfaest wufte fafew)

15. T Toah1 S/ M@0 4% 39 | 92 e el ¢ @ 0% fess o 9 fomd 2 ot
3R 3 et WS @ €, T g ke 81 9k faees o g B € dl t
I TheRT ST €1 39 THeT0T 1 Wiagyl i fafem)

16. Teh UG %! SR-aX q6 qeh Uehl STl @ S1d deh S8 T 6 Tehe = Bl ST 38 TH&I00
=1 iaeel Taie 1 82

16.3 =T (Event)

T Agfese THeT 3R SHeh Uiyl wHfte o aR H uqr ©1 feRel wdieror w1 feet
Tafte 39 e ¥ efua qeft geAl o fow g gq==a (Universal set) 2idr 1

T fqaer &l g 9R 3IVeH o W W fo=ur i) deafya gfaest smfe

S = {HH, HT, TH, TT} ®|

I, A ofifeT T eart o S uiomal ¥ € S qefd: U Te} Wehe e oh
IR BId E1 B0 UK © % 3§ A o ¥ % TR S % 3799 et HT 3R TH
g1 98 < 3199d Tk §q==d E = {HT, TH} & €|

&1 WA € b W E wiaeel gufie S 1 Suaq=ad €1 36l R g9 U € fh
faf=t sreet iR S & Syageaal o Frefefaa g 2:

AT ST U ‘S’ ST |IA ST
W H TN qed: a A={TT}

T H HEn FH Y FH 1§ B = {HT, TH, TT}
ol =) S stfusad 1 @ C = {HT, TH, TT}
fedta Som@ § fom 761 @ D = { HT, TT}

i &1 T sAfusad 3 @ S = {HH, HT, TH, TT}
ol =1 e < 9 etfuss ? 0.

ST == 4 7w ? 5 ufaeyl gufie o fRdt Suugeea & 9ma us T
Bt © SR et T2 o S wioeel SHie 1 Uk SUHeed gl 21 36 W § U
e & Frefaied R 9 aid feean s 2
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uftarer  wfaeel gAfe S 1 HE STGHSIT TH "ST FEl S 2
16.3.1 Tek 2T & gfed g7 (Occurrence of an event) T &l &l e &
Tderor R faar Fifse) 7F fifse fo we T ‘um W 4 9 BE 9= Yhe g i B
¥ Frefia foran ST 21 9fE o W arede | 17 Yohe B € A 89 e Hahd © 16 Hel
E wfed g2 21 a%qa: A uftomm 2 a1 3 € df 29 Fed § fF we Eufed € R
a1 Terelt qdieror ok faest Tmfte S &1 w2 E wifed g2 el Sl @ 4t wdieror &
RO @ 3H TR B % e E. 9 aiomm o i@ € 76 o ¢ E;q 89 %ed § &
w1z E wfed 7 &8 ?

16.3.2 w2121l @ T (Types of events) T3t 1 3ok Ta9dl o R R fafe=
THR H aifiepd fRan S HehaT 2
1. 3tdwa o fifyer@ wemd (Impossible and Sure Events) Req @q=sa ¢ 3R
yfaeel gafie S oft seel i e wd &) ard | ¢ h STHd T 3R S stufq gof
Hfeel wmfe @i ffved s #ed 2

3= 9UeH o fou eTsu U e oF THersr W famEm il 39 e 1 yiaest
Fafe S={1,2,3,4,5,6} I

M AT E 521 U W Yehe W@ 7 %1 U @' el FEfd hl €1 @ e
¥ E o W Sueeed o Tehd €7

T THEIT T hiE Wit GROME T Bk idee i W T8l il § e
Hfieel wufte 1w off sre@a s E ol ufed g ol fafved T e g1 erd: en
%% Tohd © T hat figd Tg==a & 521 E o 97d 9q=a4 €1 TR =3 §, ¥9 FE
Thd T foh 98 o SO0 Held W 7 1 U TS BT TG 2

T YHR S E= ¢ U STHT ¥ 2

BT 379 B9 U 37 5 F O W g e A1 d g6 2 A fawn’ w femn
FR| Ty F={1,2,3,4,5,6,} =S.

rofq geft gftoms e F ok sfeq g w1 v & 21 e F=S uw fafvea
S B

Z.W‘EIE_-IT(SimpleEvent)WWWEﬁW@ﬁWﬁE@,ﬁW
E %! W a1 AR 92T %ed &1 UE wieo e yfaesl gafte f5ed ngees
aFe B, § nEe weA formE el
I o fAu, U faaen & < 3B a1l JHeyu 1 Yfaest gHfe
S={HH, HT, TH, TT} &I
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E = (HH}, E,=(HT}, E;= { TH} $IR E,=(TT}.

3. fagr w2t (Compound Events) afg fdt w2t ¥ ws 9 Afuess wfaset fag g
g, @ 38 fasr ger #ed T SSRw &% fou uw fae %1 dF Soel o whe §
frefefed seard fug s 2:

E: de7q: U fod yehe g

F: =709 T o9 Yehe &

G: sifeshan T fod Wehe B, senel
T SIS % G S % Syaqeed fefafad B

E={HTT,THT,TTH}

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

G= {TTT, THT, HTT, TTH}

ST YIh STHgeSd W UH 4 offush wiaeyl fog € s@few we we fam
T B
16.3.3 G237 T stSTioTa (Algebra of Events) qﬂt_tl?ﬁ % ™ H T ] A
STfyeh T==dl o WA o fafT— alehl oh 9 ¥ U@ o 37Mfq WiHe™ (union),
a3 (intersection), 31X (difference), ¥H=ad & Teh (Complement of a set),
TS o IR § FHA o1l TH YRR TH HAA] 1 HASH Toad Hohal oh T3 TN
S X Thd 2l

T ST AB,C T8 T ¥ Helg weAd ? fogent wfasel qufie S 2
1. 9¥eh 2T (Complementary Event) Y% =21 A h 998l Ush 3T oA A’ gl
2 58 5T A 1 Weh W Fed 1 AT H e AL ot Fer S 2

IR o TN ‘s fgaer &l 99 ST’ o G0 I | SHET Hiaesi Tafe

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} @I
M NSt A={HTH, HHT, THH} 521 ‘Shelel Tk U2 &1 Gehe 21’ 1 <9ifdl 2
9Romg HTT & &H R 5121 A ¥fed & g2 81 fhq €9 %8 Tohd © fF w2 A-el’
wfed g2 €1 39 YR, Y RO o forg it A § el € W whed € TR ‘AT e
T 21 T TR e A T TR e ARl sreiq

A’= {HHH, HTT, THT, TTH, TTT}
T A={w:0ec S3INw ¢ A}=S—ATI
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2.5 ‘A9t B’ (Event A or B) TR0l ifST for 1 wyesm@l A 3R B &1 wfiwer
AU B gr frefa foran S @ 59 o 9e ot |imfod 8 e st a1 al AH ©
BY ® 1 g4 ¥ &

S g=d A 3R B frdt wfaeel gafe o Hefud < s & @ ‘A U B S
A B S 1 FEfd 3 81 92 ‘A UB’ & ‘A B’ ot wer S 2
il =T AAM B =AUB ={0: we AT 0e B}

3. 5eT ‘A 3T B' (Event A and B) 0 W4 € fF < Sg=mal @1 g
AN BT = Tl & fored 3 o19md 30 € S A IR B Il @ S9AfTS B § etefq
S A @R B <Al § B B

Ifg ‘A IR B’ s & df Fgeea AN B AT ‘A IR B’ i S9dl 2
sﬂw,AmB={m:meA3ﬁ'{ we B}

IEET01 o ToTU Weh U1 Rl &) 9R thehd oh IO | HF SAITSIC 52T A ' 9gell e
¥ TEA 6 he el ¥ SR e B ‘] thebl W Yehe HEASH okl AN =HAH 11 el
2 F = H §l @

A={(6,1),(6,2},(6,3), (6,4), (6,5, (6,6)} 3T B ={(5,6), (6.5, (6,6))
zafaT AN B ={(6,5), (6,6)}

e T 5 Tg=s A N B = {(6,5), (6,6)}, T ‘Teedl theh W 6 Tehe Bl § 3N
Tl ekl T YeRe W@ 1 AN <aH 11 €l €' whi o Ll B

4. 92 ‘A ferq B 7ET' (Event A but not B) g9 Sd € T A — B3 |t st
1 Gee Bl € S AW a1 € oifeh BH 7@l €1 gHfeT, e A~ B' SRl ‘A
fehq B &I’ 1 oo 9 Tkl 31 B0 WA € fF A—B=ANPB’

IETETUT 6 Uk UM e oF G0 W faar FifSw)| e T A9 9 & e g
H AY 3R T ‘uw fawm gem w2 % B 9 fretya T wn g1 frefataa
TS (1) AT B (i) A 3R B (iii) A fFg B T (iv) ‘AT 1 Frefm w0
== fafEu)

T W S={1,2,34,56}, A={23,5} 3B ={13,5}

TI&qd:

() ‘ATB’ =AUB= {1,2,3,5}

(i) ‘ANB =ANB={3,5)

(i) ‘Afhg BTE'= A-B= {2}

(iv) ‘A—TR’=A"={14.,6)
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16.3.4 TR 3TqaSit W_FITQ?(Mutually exclusive events) 9Tl Thehe o TAUT
yfaeel TAfE S ={1,2,3,4, 5,6} 81 O ST 5211 A ‘T foom &1 1 9ehe B
AR T B ‘U TH & F1 YHS B H T FW B

TR TS A, U1 B H Tqafsia X T 7 e gHhl faoim off ¥ g1 W
Y] |, THT 1S qRomd T8 § S Sl A 3R B % Us §1¥ Hied B 1 e wa
g el

A={1,3,5} dIRB=1{2,4,6}
TR A N B = ¢ @i A 3R B 3THTH T

SUhd: < S A IR B UTER 3TUeSt HeAI el Sl §, A s o fenedt
T 1 Tfd B A0 o wfed B i sTudfsid wiar @ staiq F Tk @ sfed e e
Tohdl T 3@ < H GG A IR B ST B &

TH: Teh U ol Ghehd oh TUEIOT W WA A ‘U favm Wem yehe Bl SR S
B'4 9 B & yahe B’ W faur wifaw)

e A={1,3,5} SR B={1,2,3}
3 3 ATM A T 3 B
AT A 3R B 16gs &l 21 37d: A IR B TER 3{qesii seAmd &l 2|

feqwit T wiaeyl THie i e T Hee WO STest gl g

16.3.5 f:91% 82?7'@' (Exhaustive events) Th T &l Hhehd oF Tdem W faEr
HIT BF I € S=1(1,2,3,4,5,6}.
ameu fr=fafeq semet i gienfag =1
A: ‘4 9 D& G&A YhS BT,
B: 22 9 92 fohg 5 ¥ DIl & Yhe BMAT
3R C:'4 W 9t HeA Yhe BT,
T A={1,2,3},B={34}3RC={56).%9 2@ ¢ f&
AUBUC={123}uU ({34} U {5,6}=S.
TH eIt A, B iR C &1 .91 =g #ed 8| =9 €9 9 9K E,E,, ..., E, et
yfaeel FHfte Sl nFEAT © IR 4t

n
E, UE, UE;..UE, =.u]Ei =S
i=

@@ E,E, ..E & 13 7ot #zd ¢ 3 v #, #eAd E L E,, ..., E f3w
FEA & A THE & FE W STH G FH U HH T A 699 & "ied 2l
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Tooh aAfafterd afx |efli =% faC E N E = ¢ 30@: 3 E N E = ¢, #] 312/
E #iR E WeR sas € ik iL:JlEi=S e, @ Wl E,E,, ..., E, WER uasi

.99 Ted wEand B
3MET 3@ FD 3TN R foar &)
IEET0T 7 T I Brokh S © SR U6l W 9T Gt w1 AN foren S 21 e e
T 38 A 9 gefua frefated seaet ) faar #
A: U 91T wH HE©w ©
B: “9Is AN 3 1 O 2|
C: U 41 4 | F7 )
D: ‘U 41 11 9 e 2
o St | W A W T e et 87

o Wiagy @t S={(x, y): X, y=1,2,3,4,5,6} 9 36 3@gd 8|
@ 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={(1,2),(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)} ¥RD = {(6, 6))
Y I BT ©
ANB={(1,5),(2,4),3,3),42),(5,1),(6,6)} %0
TGfeAT, A 3R B WER 3T9esT @l ¢
T TR ANC#0,AnD=0,BNC=0, 3R BND=0,
T YRR ¥ (A, C), (A, D), (B, C), (B, D) WER et & 21
WY EC N D # ¢ TEAE, C 3D TR (9ers| w2 2|

SETETUT 8 e ek &1 9 R Soten T | fefeiEd sere W faEn st
A:‘ﬁéﬁmmﬂﬁ%ﬁm%’,
B: ‘qe¥q: U& fad THe B & SN
C: “HH ¥ 7 T fod yohe e &1

I 7€ TWER USSR (319 st w1 aqea 82

T giomm 1 faeet gufe
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} &
AN A=(TTT}, B = {HTT, THT, TTH}qe1 C = {HHT, HTH, THH, HHH}
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AuBuUC={TTT, HTT, THT, TTH, HHT, HTH, THH, HHH} = S

ey, A, B 3R C f:391 w=md &)

WY HAN B=¢,An C=03IBN C=0

T, A T o STTER S © el o WER STvast 8
3d: A, B 3R C TR 37qast 9 f1:910 seiet 1 qqeed o )

1.

[ womarett 16.2]

Teh U1 Uikl ST 21 HIF SfiTSTT 52 E O I G 4 @i’ @ SR e FUuw
W gq g uiar’ @1 R E R F IR 3Tgest 67
Tk U ekl ST o1 FrefafEd seAted w1 guiA it

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

AUB,ANB,BUC,ENEDNEA-C,D- E,ENF,F 9@ &)
T T § U o Tk SIS Wi thehd ® 3N 39 W Wehe WEMRll &l forad
fr=afafea seTet &1 avfF wifsu:

A: U G AN 8 W 3y 2

B: TFI UGl T EE&A 2 Yhe Bl 2

C: Yhe Gl &1 91 %% ¥ %7 7 ¢ 3R 3 H1 TN 2

T SIS o M- W I WER e 8?2

4.

6.

T Toereni b1 T aR IBTET ST g1 I AT TR T i e e A
T, o ‘< fom R U 92 fR@ 1’ 1 B9, s CfiA ue fa@er i C i se
vl faser W fad fe@a’ &1 D9 frefia fean w0 81 aaey fF =39 4 =9
o T () WER STes 7 (i) W ® 2 (i) fae € 2

i fgeer T R BT S &1 v i)

() = S S e STves

(i) T T S TER sTues SR 19 7

(iii) & T S e STgerst @l gl

(iv) & S S e et § fhg S =Y R

(v) o S St WeR ettt § fhg i @Y R

T I Theh S &1 FET A, B 3R C FefaiEad ghr 9 ®:

A: T8 U R TH & YW B
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B: T8l U W fooy g g g
C: IrE W 9T @St w1 A0 < 58

fr=fafead seqeti &1 aviF wifsa:
(i) A’ (i) B-T&l (i) A=B
(iv) AR B (v) Afeg CE (viy BaC
(vii) B 3RC (vii) ANB' NC

7. SuE WA 6 i A IR FrfaiEd § o a1 S SRy (379 3T HT HROT

HIEIYE

() A 3R B TER 3T9ast 8

(i) A 3R B TER s19est R .99 2

(i) A=B

(iv) A 3R C TER 9erst 2l

(v) A B TWER uest

(vi) A’,B’,C &R uas X 99 s 2
164 rforeRar st ATRTEIAT gfeehiur (Axiomatic Approach to Probability)
TG A % UEd ST=edl § g9 Igfeed wdemn, gfaesl wmfte qen g udemh ®
Faiferd sl W fomr fma ©1 gH et ofer Sftam o et we & ufed B9
AT o ToTq 3ok Tea] o1 SUANT hid &1 Wiiehel fogid felt sre o wfed en =1
9 B 1 Al $1 TH HY 4 H TG 2

fuzelt wenstl # T forddt wliemr o el Hnfaa aRomdl &1 ¥@n 96 86 W,
fopddt sz 1 iRl 90 w6 H F fafal & 9R H v 2

fepelt 12 1 WifErehel 1A A 1 Uk AR fafy s gfeswio 21 9 ol
ﬁmﬁﬂfﬁﬁwagmﬁmmwaﬁaﬁh(depict)T%IWITTI?JT%I

oM o for forelt amefemer wdermn w1 wfaeel wufie S B1 wiftshar P uw anfas
AT e € TSRt Wid S w1 oI e €, 3R uREr e [0,1] € W Frefated
ST 1 Hqs H €

(i) f&dt =2 E, & fow, P(E) >0

() P(S)=1

(i) FfEE IR FeR uast s & 9 P(E U F) = P(E) + P(F).
Afefed (i) ¥ 7€ I9ERa gl 8 T P(¢) = 0. 38 Tg ¢ o fq 89 F= ¢ oid &
3R 2@ ¥ T E IR ¢ TER 19esi 5emd ¢, gafae. e (i) @ &9 ud @ f%
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PEU$) =P [E)+P () TPE)=PE)+P (¢) AL P(¢) = 0
A AT 0, 0, ..o Fee T\t S & aiom § st
S={o,, 0, ...,con}%l
wiferehd 1 SRR g @ =@ freed ko @ fw
(i) 5% o € S W 0 < P(w) <1
(i) P(w)+P(w)+..+P(o)=1
(i) et oM o % faC P(A)= ZP(w), 0 € A

= T o Tha T () 1 W T Hed ¢ SR Hoh
=1 gfaen & fau % P{o)) & P(o) foaEd 2

IR F fIu T far 1 IoeH & Them § 7 yoe uiong H3R T &

wuméﬁm‘ﬁawm%

1 1
e P(H) = AN P(T) = 2 (D

ez Ig TefRer S giaet 1 G i € Uiq Yo gen 7l I
BT AN A T U 9t ®

1 1
3R PH) +P(T)= + =1
TEfAY 39 <90 § §9 HE Hehd € T

Hﬁuﬁm:é SR T Wi =é.

HBEWP(H):ia'ﬁ'{P(T):%éﬁ%I )
1 78 Tito Sl adeh o wfdsel s Hqwe s 82
ﬁ,%ﬂ@ﬂﬁHﬁWﬁlﬁﬂ:iaﬁ'{TﬁWﬁW:%%I

B9 U ® fop g1 wifgeRar fior (1) 3R (2), H IR T 1 wifeeharsti & fag
R

aEqd § <M gROmH H qen T i Wifaehareti o fou Heand suen: p aen
(1 — p) Fifid X Hevd €, S&fh 0<p< 13 PH) +P(T)=p+(1- p) =1
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T Witk fuRer ot SRt gfteshion & giaasl i Hqe ®d 81 37d: e
F% hd ? T frdt weor & oRomdt & @ wifaskdr faRor emes (A1 T e
affurer 3fer B fop @) WehR | fepan < @ehat B

3METC 379 FB 3RO W fo=R =+

SETETUT 9 HF S TR e R S = (o), 0, ...0)F FEfafed § 9 @
IR & AT FHE-%F 9 WiEed e 9y 27

N 0o o o 2O 2o

1 2 3 4 5 (06
r1+r 1 1 1 1
@ 5 5 6 6 6 =6
® 1 0 0 0 0 0
r2 1 11 1
© 5 3 3 3 7 73
g L L &yin1l 3
@ % 2 6 6 6 2
e 01 02 03 04 05 06

T (a) WA (i): TR FEAT p (o) TEE TSR TH ° B 2
gfqee (ii): WfEeRarsti =1 2
11 1 1 1 1
=E+E+E+E+E+E:1
AT T8 ifehar o 9y 2l
(b) e (i): Tk | p(@) A A 0 T A 1 B
gfqee (ii): Wit H1 AT =1+0+0+0+0+0=1
zgfere =g fuior a4 71
(c) TR (i): & WA p (o) IR p(o,) FEE F| 6@ € feERo gy
&l 21

(d) =FfHp )= %>1,Wa€mﬁwﬁaﬁw Iy & 2|

(e) IR Wiferharail &1 AM =0.1+0.2+ 0.3 +0.4+0.5+ 0.6 =2.1 € z@feT , 7
wiftrrar frafor 9y @Y R
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16.4.1 F2T @&t GIfaanar (Probability of an event) Tk A3 g1 fafda s & 9
A 1 werw 37 e (Ffedfed) iR wE (Ffega) | afichd w ok forg feman
T AE oifeT R g9 qdemn w1 gfaeyl gafe S ?1 3@ Wi & woawd ed
0,1,2 %13 @0 HeW el Fehdl 2|

TG YA % Gd gfaeyl i

S = {BBB, BBG, BGB, GBB, BGG, GBG, GGB, GGG 2|

W& B Th Afege A WG FOH Fl AR G TH T A1 FfXfed wem Fl The
T 2

M wifete, fop aiomr o forg frefataa wifvssard feifa =t T €

yfaeel f95:  BBB BBG BGB GBB BGG GBG GGB GGG

1 1 1 1 1 1 1 1
MEE .y 5 s s s 8 8§ 8
M ST o2 ‘qedd: T Afega e &l Feher ' A | 9 "2 ‘=g |
A wHemi o1 e’ w B W Uehe w2
Ted: A = {BGG, GBG, GGB} 3iR B = {BBG, BGB, GBB, BBB}

3@ P(A) = IP(@),Vo e A

1 1 1 3
= P(BGG) + P(GBG) + P(GGB) = 3+ 4= ==
dR P(B) = LP(@). Vg eB
11 1 1. 4 1
= P(BBG) + P(BGB) + P(GBB) + P(BBB) = —+—+—+-=—=—

8 8 8 8 8 2

MW T 3T THET0T ‘Teh fgeh i 1 9K S1al’ W faar &1
T Y0 1 Uiasel At S = {HH, HT, TH, TT} 1
e elifse T fafi= aftoml & fau fefafed wibwad faifa w5 w2
9
28

W%Wﬁ%ﬁmﬁwémﬁﬁa@m%w
319 §9 121 E 'S SoTell | Uk |1 € uiond B T Wifdehdar Fd il
pH E = {HH, TT}

P(HH) = l , P(HT) = l , P(TH) = E , P(TT) =

1 4
9 T o € E% faU P(E) = P(0), = P(HH) + P(TT) = Z+228=7
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T F: ‘qerrd: 1 fem’ o foiq, &9 9 € F = (HH)

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

16.4.2 @0 Gy GRUTAT &t GIfIekdar (Probability of equally likely outcomes)
M ofife fof T 9demor 1 giaset aafe

S={o,0, .. o} g
A+ o o qeft afomy om Gurer ©, erefq goie WRel S o Sfed B 1 Gre qeH
Rl
a1 Tl € ST faT, P(w)=p, &I 0<p<1

Fifw ZH:P(a),):IW%FI P+p+.+p(NTR) =1
i=l1

1
a0 np:l?ﬂp:;

M ey o wfaesl gafte S &1 1 T =2 E, 38 YR ® % n(S) = n 3T
n(E) = m. A% eish qRomH 9 HueA § o Te ERd B © T

pgy=M E °F 3T ol TR &l §eA
T e e

16.4.3 T2 'A AT B’ @1 GIT&ehar (Probability of the event ‘A or B’) 35U 319 &H
TS A A B, I WiFRT 34iq P (A U B) 1@ Hl

M wifST, A= {HHT, HTH, THH} 3R B = {HTH, THH, HHH}, ‘T fHaeh &1 di=
I o T T & FEAT B

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

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

g gt aftomm 99 darer =

~ gy -1, 1,11 4 1
(AUB) =2%373
3
T A P(A) = PHHT) + P(HTH) + P(THH) = §

3
AR P(B) = P(HTH) + P(THH) + P(HHH) = 2
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TR P(A) +PB)= S+ o
T T & T P(A U B) # P(A) + P(B)

fageil HTH 3R THH, A 921 B & Swafs3 e1add €1 P(A) + P(B) o qiehe |
HTH R THH, (%27 AN\ B o 3769a) &1 WIiehdl i &1 aR GitAfera fan w2
31d: P(A U B) &I A0 & o faq 88 A N B o Ufagel fagsi &1 Wifasharsti i
P(A) + P(B)§ ¥ &I B
#19id P(AUB)= P(A)+P(B)- X P(,), Vo, € ANB

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

ard: P(AUB) = P(A)+P(B)—P(ANB)

Mqehd: I1g A 31 B ferelt wieror =1 i g1 =2 © ad foret 52 &1 qiraehd
1 IRAN o STER &Y W g § T

P(AUB)=X p(®),ve,e AUB.

ESIIED AUB=(A-B)UANB)U(B-A),zTT

3
+ —=
8

P(A U B)= [ZP(w)V® € (A-B)]+[ZP(0)Vw e ANB]+ [XP(@)Vy e B-A]
(FifH A-B, A N B 3R B — A TER 19as 2| (D
i B P(A)+PB)=[X p(®) Vo, € A]+[X p(®) Vo, € B]
= [XP(w)Vo, € (A-B) U(A NB)] + [XP(e) Ve, € (B-A) U(ANB)]
= [XP(w)Vy € (A-B)]+[XP(w )V, € (ANB)|+ [XP(w)Vay € (B-A)]
+ [XP(0)Ve, e (ANB)]
= P(AUB) +[ZP(@)Vw, e AnB]  [(1)%F 941 9]
= P(AUB)+P(ANB).
3d: P(AUB)=P(A)+P(B) —P(A N B).
T GF H dehfeush A0 fEfafed v @ ot fan s gk ?)
AUB=AU B -A)E A 3B - A WER Tes 2l
A B=(ANB)UB-A) & AN BS3RB- A TER TS &
Wifehdl W1 AR (iii) g, B9 W B @ TR

P(A UB)=P(A)+P (B -A) (2
A PB)=P(ANB)+P(B-A) NG
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(2) 9 (3) M R,
P (A UB)-PB)=P(A)-P(ANB)
R P(AU B)=P(A) +P (B)-P (A N B)
ST IR &l o-3TR@ (3THd 16.1) T AR Hieh W T7: FeAmaq fopan s
kel 2l

S
A B

3TTeRfd 16.1
If% A IR B 31999 Gq== & 31fq A I WO Tqas st & al (AN B) = ¢
Al P (A N B) =P () =0
3T : TRER 3TIaT TeAsii A 31k B, & fag, &9 1 &
P(AUB)=P (A) +P (B), S for wiferar &1 sfaEia (iii) € 21

16.4.4 ST ‘A-7TgT’ @t TifIehdar (Probability of event 'notA') 1 § 10 % 3ifdha
qUTichl aTel T U oF S W ¥ U U TR o T i WAl A= {2,4,6,8) W
o ifSTT) Tyeeqan wiaeel @afte S =({1,2,3,...,10} Bl

Ffg |eft gt 1, 2, 3,...,10 1 TH TA TF @ A YAE IROTH Hi AR

1
E %;Pﬁl
I P(A) =PQ2) + P(4) + P(6) + P(8)
1 1 1 1 4 2
+—+—+

=70 10 10 10 10 5
g & ueT AR =A ={1,3,5,7,9, 10}
a7 P(A’) = P(1) + P(3) + P(5) + P(7) + P(9) + P(10)

3 2
9 UhX P(A’) =g=1—§=1—P(A)
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Y & EH A% o TaT § R A’ G A WER ST9as SR 199 "o 7

I1a: ANA =¢03RAUA =S

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

7 P(A) + P(A") = 1, AT (i) 3R (iii) & 94T g
Rl P(A") = P(A &) = | — P(A)

3T §H Hefifad qRomel aret e o fau o TR 9 gl W fomr &,
W& d o 3= 7 wer T

SETET0T 10 I ok 52 TNl 1 sk well-oifq el T g ¥ ¥ wwn ke T 2
Tt T U T Wifgehdl T SifeT 9fg

() U S B (i) T SRR T B
(iii) T ST T T € (U TESt = gmH ),
(iv) O 22 &1 T B (v) T ST W0 T R 2

Tl W 52 TT 1 well- it el T gt § ek ww Trenten St @ o S qiomr i
@ 52 2

(i) oM AT S feRTen e Ue 2 W1 ®, hi A W <RI T B

TR A Y EFdl w1 9@l 13

1

13
/e, P(A) = =7

31, Tk e 1 I Fehler i Wifaehal =i

(i) 9H T foF oo Frerren T 91 SR &' %1 B 9 @ B
TEfAY ‘ ehTen T N SRl @ ' Rl B W swiEn S

PB)=1- PB)=l-— =1 12
o B)=1-PB)=1"5, =" " 3713
(i) T HTST T ‘ FehTen T T el W 1 8 R C ¥ S B
3afaT. == C H 1@l %1 §& =26

26 1

37 P(C)=5_2_E

T YohR I U 1 U1 TFehtes i WifgeRar =

(iv) B Sugs (i) | = © Tk s ‘FeRten Tn TR 2 1 ' Rl A @ T €
AT T2 ‘ fehTen T U1 $2 W1 el 8 R A’ A-TE | e

N | =
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& PA-TE) =1 - P(A) = 1—%:%
(v) T FeRT T O el 1 1 T ? R COA L C-TEl | quian S Gk B

o@ T 9@ e fF PC-TEhH=1- P(C) = 1—%:%

m,wmwaﬁrﬂ%ﬁaﬁwﬁqﬁ:%

FEETOT 11 T 9 § 9 feter & 99 9 4 o T 1, 3 il T 61 3R] 2 die @
1 €| feteh R o 99§ wHed 21 O | § U fewh agssd el S 2
YRR G HITST T Ferrell T8 femk (i) ot T1 &1 ¢ (i) Tl 1 &1 2 (iii) Tt a1
F 2 (iv) T T H TR R, (v) A TIH E ;A TOHT R

Tl feGhl #1 oot g 9 21 gafen G9a aRomdl w1 ot 9@ 9 gl
A ST seTsti A, B9 C &1 39 YR § gRefud feren T 2

A: Terrelt T8 fewer oa @1 &1 71

B: frerrelt T femm dia @1 &1 R

C: frarrelt T femr i @1 HT R
(i) @@ T & few=hl T WA = 4 AN (A) = 4

4

@@ PA)=
(i) et T Hl few@l & @ =2, A n(B) =2

2
zgfeTT, P(B)=§
(i) el T T fewnl & WEA = 3, U n(C) = 3

3 1
zgfeTT, PO =573
(v) T sea ‘femr fiet W o @ 2 CAEY # R o'W wa © fE
P(C-&) =1 — P(C)

‘ 1 2

zgfee P(C-7&l) = 1—525
(v) ¥ ‘ama T & fewm @ e I Rl feww! @1 9sd A U C ¥ afvig TR
S G 2
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FifR, A 3R C TER 99T FeAd &, Tafes

4 1
PATIC)= P(Au C)=PA) +PC) = 5_,_3:%

aTetor 12 ¥ faenfear sifer oik enfern we wlen o wfere gu) eifer o aden o Swif
B W1 WIehal 0.05 € SR STV o wdien § S<ivl BH 1 Wiidehar 0.10 &1 g o
Ten § IO B 1 WIehal 0.02 | WIfehdl @ HitST {6

(a) A IR ey <1 odien o s<iol & @ urw|

(b)IA H 9 FH Y FH TH e H 30l A& B

(c) Tl B O hdal Tk e o 30l grml

ol " NfSIT B qen Feeiet ¢ a1t when 3ol s o’ o ¢ enfymn wden sl s
SUIMC R R e i

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

LE]

(a) T ‘<A wdien S A e’ W E A F9 <A S gehdl B

Fifh  E = ‘E-TRI", S19iq ‘ SAfe e Sl 781 ham’ ae° B ue ‘F-TR1, $19iq
sty wden Sl TE i’ guid 2

LD E'NF =(EUF) &-9uH f&m gm)

o P(EuU F)=P(E) + P(F) - P(ENF)

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

LGl PE NF)=PEUF) =1- PEUF)=1- 0.13=0.87

(b) PEFAI ¥ 9 %7 ¥ %Y Uk 3|0 I 8

=1— PEM 3 i)
=1- 0.02=098

(c) =T ‘THl W 9 oherel Tk S4B’ FefeiEd Se % qHeY B
“aafrer sl g SR ST Sl Y =

1 ‘erfe Sxil & e eI ety Sl gl

i ENF A E N FS& ENF iR E* N F WER $79asi 2|

TAfey, P (H | 9 had Teh SO 81
=PENF A E NF)
=PENF)+PE AF)=PE)-PENF)+PF) -PENF)
=0.05-0.02 +0.10- 0.02=0.11
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TEE0T 13 1 g 9 ] forl o uE ¥ 9 % afedl w T 9ita H e s
21 Wiftehan @ B fop wifoq @fifa o (a) w1 @9 7 81?2 (b) Th YW B ? () <A €
59 7
&1 TR H ARl 1 pel WM =2 +2=4. 3 =N AfkA 4 ¥ I ‘C, ek @
<1 S FWehell €
(a) dfHfa & 1 qe9 9 gF @1 e ® fo wfafa o < forar €)1 fomi § 9 g4 o
T & 2C, = IT0H 2

PG, Ix2x1 1
EESligle P(WWT@)%—CZ: 3 6
(b) Gfafd o wh qe9 eF 1 aead ® 6 Td uh ot @ 2 genl § 9 U ey g
% 2C, T ¢ qen % o ¥ 9w g % off 2C, T F) I gl U e
FH &F 2C, xC, Tk B

_ex’c, _2x2 2
I PO T =T T oxa 3

(c) = & I °C, TR T A N R

c, 1

WIP(_‘\'}W):T S =
2 2

| —

| et 16.3

1. ¥iaeel T S = {0, 0, 0, 0, 0, o, 0.} TRoE & fag FeEfatad § 9
HH § Wi fafor 9y =@ 7

oo @, o, o, o, o, o, o,

(a) 0.1 0.01 0.05 0.03 0.01 0.2 0.6

N L 1 1111
&) 7 7 7 7 7 7 7
© 01 02 03 04 05 06 07
@ -01 02 03 04 -02 01 03

1 2 3 4 5 6 15

S VI VA Y E VO VR )
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2. T Toeh1 T 9N IS0 ST 81 FH T HH Th 9 I S HT F1 Wiahal 22
3. Uk U thepl Wl €1 Frefefaa seett w1 wifhear wa i

10.

() Th AT &A1 Ghe B

(i) 3 913 9 aEt & Yhe Bl

(i) 130 1 9 B G&N Yehe BT

(iv) ®: 9 FE &N Yhe A

) B: ¥ BE G&N YHe T

A H G F 52 T H W Tk I Age Al el T 2

(a) Wfieel wofie o frae fog 272

(b) T =T EHH T SHRT B 1 Wikl &1 872

(c) TRl T HIFSIT 3 W1 (i) 3RT © (ii) FTe ©1 T 2

T SR (unbiased) faaht foer T 8 W 1 3R W T W 6 3fhd &
AL ek AT I <A o1 SSTEAl STl €1 Wifehal S1d ShiToy, o gehe g
1AM (1) 321 (i) 1281

TR g ® 9R gew 9 5: fodt §) 9k u afafa & fow agsse ww ufg
T I T ® A Tk Wi YA S HT A G €2

T ST faeh i =R o Sl Sl @ 3R U ot Joish Tod W T &
Sfddr € @I Uesh 92 W 1.50% BRT 1 38 Werr o yfaeel gufie ¥ 9@ S
o amma =) Iorel | forat fafa= afvmel g o g B iy € 3 e o
T YIh i WFehdr of G Hitee?

i feer T 9R SO S ¢ FEfaiEd 1 qifehdr 9 it

() @ fo e B (i) 2 o wehe B
(i) =gaw 2 fo wehe B (iv) eAfereran 2 fod e B
(v) W o o wehe | B (vi) 3 T Yhe BF
(vii) T 2 U YRS BT (viii) I ot T2 T Yhe B

(ix) SIHad 2 9 Yehe B

e B v AW Wi %%a‘r‘aﬁ‘Aﬂﬁ’aﬁuﬁwaﬂﬁm|

5 'ASSASSINATION' ¥ T 78R A=l A1 STl 21 Wifaehal 1 wifere fo
ST T R (1) T @R (vowel) ® (i) T S4SH (consonant) &1
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Tfora

T A § T Al 1 9 20 % h1 Gemst § ¥ 9 f=-fa gend agssa
T € SR AT A T T ®: gerd 31 ©: gensd ¥ 9d @ ¢, R el
wfafq  gefuifa w2 w7, o 9% =afed = Sid S 21 Rl & ' W e |
e T Wifrehel @ 82 [Wehd: WEAS oh WK B w1 %A WEul Tl €]
it shifery o et wiferenamd P(A) 3Tk P(B) gfed @4 (consistently) afifia
T T

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

(i) P(A)=0.5, P(B) =04, PAUB) = 0.8

frfafed areit o @reft ToE akw:

P(A) P(B) PANB) PAUB)
: 1 1 1
M 3 5 15
G) 035 L 025 0.6
Giy 05 035 e 07

P(A):% 3K P(B):%,ﬁ?ﬂw%l T A 3R B TR ST9est "o 7,
P(A 9 B), @ HiQ|
il

0| —

afg Eﬁ?FWﬁ%W%WP(E):%,HF):%aﬁT P(E 3IXF) =

@ HIT (i) PE AF) (i) P(E-TET 3R F-7&h)|

T E 3R P38 Y& © 6 P(E -l SR F-7el) = 0.25, 9aret o E 31 F 7R
Fuers § o1 &2

AT A 3R B T8 TN ¢ T P(A) = 0.42, P(B) = 0.48 31T P(A 3 B) =0.16.
Sﬂﬁﬁﬁﬂl:

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

Teh TSI i e X1 o 40% fereneff wfor wed € @R 30% Sfe T Ted €
Fe o 10% faeneft 7fora iR Sha famm Af wed 1 afg wan &1 wh fommef
TgeSAl T Sl €, Al Wikl Fd shiferg o o i =1 sfel form agar g
T TOT THE i & T (Tests)oh SMHN W guitag e Sar €1 feredt
Irgesal g4 T foenelf @ geet wer & S<ivl g %1 wEfwar 0.8 © SR g
weror | STl B 1 Wifehar 0.7 €1 9 § | HH W HH T G007 30 Hid
1 WIehdr 0.95 21 <Al THEIO i ST H i AR o 7?2

2022-23



ElEEN 429

20. U Ternefl o ifqw wdien o SfUSH SR f&dt <Hl fawal i S<vl e T AR
0.5 % RN =HAl & 9 i o foo Seiol 9 & &1 wifaesar 0.1 €1 9 s &1
Teq IO B T WFRAT 0.75 2 Al fet 1 Ilren S0l LA i AR =
22

21. TH hel o 60 faenféai § 9 30 7 wA. 9. /. (NCC), 32 7 TH. T4, T, (NSS)
3R 24 3 Al B T R AR TH W w fornedl Agswa 9w ® @t e
BIGECAISIAED
() foremeff 5 T EE, o WowmTE. w TR
(i) fomneff 3 9 @ T, &R T & TL.GETE w1 g L
Gii) foeneff ¥ wwmwd, # g0 ® g wAHLE w5 R

fafaer 3qrgvor

SarEvur 14 gfga § i 3 91 el A, B, C iR D &1 Ig=a1 %7 ¥ a1 1|
wifrehar € for Sed

(i) A ITBE T8 H12

(i) A 7T BUYTEA 3R BHl CH T8 17

(i) A FoH TEA X B H GaQ Ad § G051 H1?

(iv) AT 1 T 9 Yo A1 TR TIE T AT FI?

(v) A =T B U THSH Yecd Hi?

&1 o g AR U A, B, C, SR D &1 A6 o fafq=1 &1 w1 Wew 41 e 24 2
TEATT N (S) =24 i TN i Hidae YA oF STe@el w1 §eA1 24 €1 3 9 gRomm
9 GO 99 MU §1 39 0T F1 uiaey gfe
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} 2|
() M S =T ST AT IET B E Yed it ©,' i E ¥ T9id B
Eil E = {ABCD, CABD, DABC, ABDC, CADB, DACB

ACBD, ACDB, ADBC, CDAB, DCAB, ADCB}
n(E) 12 1

39 JhR P(E):W_a_E
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(i) | ST T2 ‘S 3 AT IeT B Y 98 3 B &1 A60 C ¥ Ygd 1 i F
Y T9iid 2

Il F = {ABCD, DABC, ABDC, ADBC}
n(F) 4 1
PF:—:—:—
et (F) n(s) 24 6

ferntSr=ii w1 Teme & ST @ T (i), (iv) 9 (v) 1 iRl @ T

SETETUT 15 59 AR % 52U H UG W 7 UG F U WS A @S A 39 A
1 WIfhel 0 HIC 5 389 (i) IR I59e At © (i) 9e7d: 3 9R9e € (jii) =m
3 SIeETE 2

&1 WHEl 1 el HHE "l = °C,

(i) 4 S=uEl "ied el H W@ =°C, x *C, (3 3 Td W9 48 T W W T
W ®)

‘o xBc,

2C, 7735

aT: P (998 H =R F8YME) =
(i) 3 SIS 3R 4 37 UGl O TR I W@l =4C,x*C,

‘C,x®e, 9
*C, 1547

Zqfa P (q2Fd: 3 @IRYIR) =
(i) P(=IATH 3 SIRIME)
= P(T2Aq: 3 FIRWE) + P(4 TEIE)

9 . 1 46
© 1547 7735 7735

AT 16 AK A, B, C {8t asfess w9 o @ o9 e & o fag #ifee f&
P(AUBUC)=P(A)+P(B)+P(C)-P(ANnB)-P(ANC)

-P(BNC)+P(ANBNC)

zd foemiit E=Bu Cda
PAUBUC)=PA UE)

= P(A)+P(E)-P(ANE) . (1)
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I P(E) =P(B U C)
= P(B)+P(C)-P(BNC) . (2)
@ & ANE=AN(BUC) = (ANB)U(ANC) [F=— & ¥ T HA(S ok
feraror f=m g
3 P(ANE) = P(AnB)+P(ANC) - P[(ANB)n(ANC)]
=P(ANB)+P(ANC) - P[ANnBNC] . (3)
(2) 3R (3) I (1) § @1 FH W
P[AUBuUC]=P(A)+P(B)+P(C)-P(BNC)-
P(ANB)-P(ANC)-P(ANBNC)

SEETOT 17 T i <€ (relay race) § o= @i A, B, C, D 3IRE A 9 femm
(a) A, B3R C% HUSl: Tgell, THU § T TIE U H1 1 igehal 22
(b) A,B3R Co 98 o T (frel ot 7)) W w1 1 wifdehd €2
(9 eifoe for gt oifam %9 om0 99 §1)

T IS B9 T8 i Tl o forw 3ifaw sl o gfaest wHite X fomm =Y qf ardn fe

5!
T P, i, (5_3) =5 x4x3=60 W fag ¥ AR goIE I b %%

(a) A,B3RCHE: JU9, TR o dE LIH W T T 39 g w & ifam wa
2 SFAAAABC

31 P(A,Bﬁ?CW:H%,@HWWWEﬁ%z%
(b) A,B 3R C s I TIHl W 7| 39k fou A, B 3R C o feru 31 aler 21 sdfere
TY WAl o §q 3! gfasel fag B

ad@: P (A, B 3RCTed dH T W = 7) =%:£=i

fafasr gy-racit

1. T e § 10 @@, 20 Hfieft @ 30 & Mierl @ €1 fess @ 5 miferl ag=sa
fepTell St 21 wifaeRan =0 © TR
() |+ Mot Het &2 (i) F9 ¥ 9 TH e 74 2
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Tfora

AR 52 TR B UE TS W W W NG W 4 w0 e I 13 A w
w1 Wifahar @ o Ferrel T Tl § 3 de SR U gRA 1 TR ?2

T I8 oF 3 Foldhl B § T W 9@ ‘1 3ifhd §, T ol § goie W &
‘2" @ifehd © 3 Th et T HEA ‘3 3ifeRd ©1 A U Uk o) SRl ST ®,
qi frfafea I Sifsa:

(i) PQ) (i) P(1313) (iii) P(3-7EY)

T ot | 10000 fehe 9= MU 5 <@ F9H 3 T S €1 S ot M A
e &1 Wikl #1 € A 39 (a) T fese @led © (b) q foshe wfied @
(c) 10 feme @fen &2

100 ferenfefai & & 40 @R 60 femnfelai o g1 o =A@ 7 &) A @9 AR SR
e i 100 fernfefai o € o witrera @0 ©

(a) 39 A1 TH & o H B2

(b) 3T I STAT-3TTT M H B2

I =t o ferg 9 75t fer@emy T § SIR g o forT o foran we fermrh
21 T ) fAwE § Ages 36 YR Sl T fF o fawts § @ w
2| MRl 1 HITT 7 %8 § FH TF 99 30§l ARG § S T e
A ¥R B = 5 3@ YR ® T P(A) =0.54, P(B) = 0.69 3R P(A N B) =0.35.
Eﬂﬁﬁﬁﬂl:

() PAUB) (i) P(A'AB") (i) PANB)  (v) PBNA"
T G o HHEANE | 9 5 HH=El 1 = Yau 9iHfd o fau e @ 2
Ufg wd=fE w1 =N fEfafead 2

o ™ o g (aut H)
1. B M 30

2. T M 33

3. viae F 46

4. uferg F 28

5. ey M 41

9 9% | YA 9% o AU A15esal Uk SAfed 1 99 Rl 11 Jaer o I

71 35 o W eAferk Mg 1 BH w1 Wikl 22

9.

7€ 0, 1,3, 5 AR 7 hi g 5000 W T =R bl hi & 1 Agesa {0
e T B Al U W 99 W@ o (il st @ WifdeRdar @ W,
(i) 3Tl 1 TG T T SMT? (i) STl ST TG T SMT?

2022-23



10.

ElEEN 433

forelt o7t o arel § 9R = ol @ F5E g% W 0 9 9 d 10 37k ifeRd B
qATell 91 3Rl & Ueh i a0 (37l %1 TREf &) g0 & g 21 39 9
FHT A WARA ¢ 16 hIE AT ied @i & a0 T&T HH &1 ga1 o o7

QRIS

79 A W T Wikl 1 AR qlieht o fave § ugr €1 39 A i e
ferivard freferted 2:

*
*

LR R R 2R 2R 2R 2R 2R 2

*

*
*

*

wfaeyt wmfte: g« afaq afomst «1 gg==a

wfaast foig: wiaeel wufte & see@

TeT: Ufasel Thfie &1 T ST

9 "e: e wq==a

Tfvem e qof ufiesi wafte

qieh T a1 Tel-9e0 : §=ad A’ AS - A

ST AT B: T==F AUB

TS A 3R B: 0= A N B

TeTm AfRg B TR 9=aA-B

UL et 9 d: A iR B W& qas gl € a% A A B=¢
9T 9 TWER ues 9eT M : ¥ E L E,,..., B WO STes o R
&R E UE,U..UE, =SSR E NE =0 ¥i#]

WTTrekaT : Yok Ufaeel 63 o %F T U% Wl P (o) UE € fE

() 0<P(w) <1 Gi) Y P(o;) ®ft ©ecS=1

(i) P(A)= Y P(o)®H @ e A
TeT P(w) UROTH o. 1 Wfaswar el S 2
| T Uioms : 99 Wi are @t aftom
HST ht UTTAShdT : Tsh 99 Geqrfoq aRomdi aret afifaa wfasst gafe & fag

HSAT A i Trehd P(A):%,Glﬁ N(A) = 9=9d A H 3199 1 F&
n

AR N(S) = gesa S| eraFal i Ge
a5 A 3R B &IE I s 7,
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P(AFB) =P (A) + P(B) - P (A 3iR B)

FAqeTd: P (A UB)=P(A)+P (B)-P (A A B)
¢ I A R B WER 3{uasi €, al P (AT B) =P(A) + P(B)
¢ fogl seTmA S fag

P(A-&l) = 1 — P(A)

Uftertash g

wifaerar fagia =1 fasm, 7o &t 7= vRaes &1 Wi, saeiie wRul 9
B3 B 3Th! St 1690 vt ® g2 off 5 geeht 3w fafhcgss den nfrs
Jerome Cardan (1501-1576) ¥ 39 fawd W Wgell Js ‘Gaf & @dl W,
(Biber de Ludo Aleae) fa@lt| I8 q&eh 3ok WRUIURIA 99 1633 H U1 g3l

T 1654 H, Chevaliar de Mere A& 3T 7, 96 ¥ Fafad Fo qoenst
EARGETY quiag wErE SRife Td IfUad Blaise Pascal (1623-1662) T Hueh
fshal Pascal 39 WohR 1 GHENSA | T @F ofl 3R S=id o == faem
WIEET TS Pierre de Fermat (1601-1665) ¥ il Pascal 3R Fermat 31 3
WA €Y U gEEAST hl FA fRA

Pascal 3 Fermat o Sffdiier T&h ©d fqarst Christian Huygenes
(1929-1695), Th fer® femdl J.Bernoulli (1651-1705), Th WiHEl A.De
Moivre (1667-1754), T 37 W9 amEl Pierre Laplace (1749-1827) @
®Hl PL.Chebyechav (1821-1894), A.A.Morkov (1856-1922) 31iX
AN .Kolmogorove 7 # Tifeerar fagia # fafdre arem fem wiibekar fagia =6
STl 1 93 Kolmogorove i et B1 T 1933 H YehI¥Td ST qJ&ih
‘wiferehar o MR’ (Foundation of Probability) ¥ WTfaehdl @l T=ad Hed oh
®9 § WA fRar T ® SR I8 YHS Uk Fetds (Classic) AT ST T

4

® —

L)
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