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l UTfEehat (Probability) l

s 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 <

Bl s (Introduction)

Tl i Hems H BHA WiAehdl 1 Hehoudl i fafy=
uRfeerfaat @t stffyedar 1 919 o ®9 § gg1 81 gHA et

w%mmwwmwﬁﬁﬁuﬁw%\ﬂaﬁ
1

1A &1 oft| FET ot Fefaa afomy (0ut%omes)l,2, 3,

4,5 3R 6 & (et 5 : ®) | 921 ‘T 99 &
B’ o STt TR 2, 4, 6 (i diF TEAn) §) A
®Y F fHE o2 1 WiEehdr 9 i o fau €9 e & Kolmogorove
ST TR % S &1 ga o 5 ven & au (1903-1987 A.D.)
I TG HIA &1 WGRdr o 0 TG57d i WIiehar st quaT fagia (Classical
theory of probability) &l ST 2|

Hefl el W g WIfeehdl i YeToT 3 Henfold 3fihel o SN W A T Hiar
2l TY WTToIehal T WiETents gfehluT (Statistical approach) &d 2l

T IH fagrdl o 9 TR gmend €) seewn: 3 fagid #1 9 fearme
YA TR T e S Hehan @ e gt aiomdt i wen emuifaa et @1 g
fagra o &0 weft Henfoa gfomal i wm G9rea wd €)1 SRon ity R ot 5 ww
=7 el Wl € W §H 7 TIverd i 1 g SR A 8 fh T uRem & sfea
TH T HAE SR Y A 71 W ISR §, €9 I8 Ad § 6 g@eft aftomt o wfeq
B T AT (A1) SHM B 37d: €A WiiFshdl w1 R s @ fow wm




EIREN 405

WifTehel =1 TH G UROTH 1 STAN TR €1 I difdher gfie 9 e a7 R
mw&mA.N.Kolomogroveﬁ@mmmaﬂmﬁml
3B 1933 H YRIPTd A9+ RINED ‘grfaendr &1 3R’ (Foundation of Probability ) b
IRl hi ST o T s @a: Yo a2 (Sifwela) fuifa few sa e1em
H g9 Wifaehar o T 3feshivn, 9 wiaear 1 IR 3fteshivn (Axiomatic
approach of probability) gd €, 1 T wUl| T 3fteahiol 1 HeH & fau 8
o vl F] ST STETE ©, 99 TR Igfegeh T8e (Random experiment),gﬁﬁ'ﬁ
gtz (Sample space), T (events) TG ST 390k IR | ST T oA STTAT
T 31 H
16.2 Igfesdh TeruT (Random Experiment)
R Sfem § &1 UH e frarhary wid & fier aRomm w9 T € B § W' SR
foraet aR ot B Sl 33X o fore, fordt fu ¢ fys &6 il &1 71 7 Sd
gU off g9 ffyea ®9 9 % ghd & fF S0 &1 9 180° 2

TH 30 YR o i g qETn Ak s € 5 g aRfeefe § <eeE
W ot IR Fea T @1 TR B 1SS ok fAu W9 % foeh i S S ©
at ford (head) 31 Hehdl € A1 92 (tail) o1 Gehell & Afeh g9 =18 e e T Tk
& fop areafaen aftomm &7 91 § § 91 B2 39 WehR o TET0 o Agfeseh et el
ST €1 3Td: Teh GUEIV Bl AGfesh TeT0 Fel Wl 7 AfE I8 Frefafad < wfdse
i T Hl B:

(i) 9% TH 9§ Afus dafaa aiom

(i) & % qUi B 9 U8l IRV Sar §ye 7 gl

Site IS foF ok TIET Rl thehe o1 TET Agfeseh © A1 TR ?

TH M W Uk AgTeseh G0 i cheiel TR0 gl A1 § S deh TR 3TN
= A T T el

16.2.1 IRUTT 31T Gfeest @afie (Qutcomes and sample space ) THdt a5z
wderor o feret T s bl afumy wed 2|

T 9191 e o G0 W fo=R &3 9% 50 19 o S0 e | sifha fagst
% e ¥ o wEd © d 39 qheor o 9Rom 1,2, 3, 4, 5 W 6 &1 9 gRom w5
e {1, 2,3, 4, 5, 6} 39 T0&01 @1 gfaeyl gufie s 2|

oa: Tt argfoss Tdero o [t dufoq IRom 1 T=ad 39 TAT AT
yfaast wafte weam 21 yfaeel gafte &1 Hehd S g Tehe foman Sar 21
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wfaeet THfte #1 Yok sTee T Wiyl foig weenl 31 T WSl °, Agfesh
T k1 Yk g o wfdeet fag weem 2
ST FB IR W fa=ar |

IEEYOT 1 T Faashl (TH 1 T 1 91 A 2 T H1) i Tk 9K Sl T 71 qfset
TYe A1 Hifsa)

T Tea: fgoch 3@ o1df | fadw € fo6 &0 ST qeen fash @R @ faeen
Galiferd R ehd € e S faaent o @ fRet W o (H) =1 92 (T) Wehe &1 9hd
¢, sEfae gye i frefafed 8 g 8

Al fagert W fod = (H,H) = HH

wed faeeh W o ok R | 9 = (H,T) = HT

e fggeh | 72 iR g W fo@ = (T,H)=TH

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

s1aua, XU gu wdern o1 yfaeel i

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

[ feoauft] whtemr & oftoms Haen T s g7 &) eerd & fog ind o o
feord TG  (comma) 1 IS T T 2

SERT0T 2 U ok Sig (S Uk et T 1 SR @ el T 1 ®) R T 9R
Thehd o T k1 Yfaeet Tufte [a wifew) gfaeyl guafte & stz &t e ot
[ Hifa)

T 9 ST foF el @ % 98 W1 SR o W W 2 Y Bl 81 89 39 gy
1 g T (1, 2) g0 Fefu w3 &) 3 TR, A fid 98 W 3 @i od W
5 WeR BI1 ®, dl 39 UROmE w1 (3, 5) g e w2

e ®9 W Yedeh IR i B I (x, ), g1 Fefyd fman s derar € el

x el 1 % U W SRy ol U R Yehe B aell e €1 oTaud, uiieel it

frrefafea €:

S = {(x, y): x 7l U R Yehe HE AN A TH R Yhe & € }

79 yiaeyl wafte o era@El w1 e 6 x 6 =36 § IR Whigyl wafe e wew ?:
{(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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3eTEuT 3 Frfafed g Tdemn o fou Sugea fasst mfie &1 Seoa sifae
() THh A B NI T TH | T, ThH 2T 9 Th 5 T o (Gaeh 2| 98 T oa
Y TH & 9% 0% & Fqash e 2
(i) T AfFa frdt =d qomm W T a9 ° e arelt HeAsd ® gen
foraan 21

T ()T ofifee 1 & 1 FaeaR1QH, 2 & o1 faageht HE e 5 ® &1 foah1 R ¥
frefyd 2 21 3Tk g Sa ¥ freren 71 ggen ekt dF faeest § € w1 f
fgerht Q, H o R & Tkl 21 U8t fach Q & GTd SOt aR fehrent 7o fspt H A
R & Hehal B 37a: < Toeep feptem w1 aftoma QH a1 QR & Fehal €1 361 Wb, H
o G gEd o) FeRren e faeeht Q @ R E Wewal @1 gdfere, wRemm HQ = HR
& Tehdl B ad: R oh HTd SO R Feptenn o1 fasht Ha Q @ Fahal 81 sdfeig
qfomd RH a1 RQ BRI
a1a: wfaeel ®Afe S={QH, QR, HQ, HR, RH, RQ}?|
(i) Tore =T%a TSR W gHeASN &t §E& 0 (fREl goed oh 9 8 @) A1 1 A
2, 1 &g ot b quish & g 2

3a: 39 e & fau yfagef wafe S =40,1,2,...} 2:

ITEIT 4 T THFRT IS a1 21 4% 39 W foaa gehe & @1 80 T e, forad
3 et we 4 WHT AT B, W § wh g Feprerd €1 AfE fadeh W 9 Yehe Bl € i e
T U thehd B TH GO0 oF Giqesl Gt o1 oo it

T M S B9 el T Fi B, B,, B, 3R W W H W, W, W, W, § frefmm
FXA 1 T T 1 ufaee wfe

S={ HB,, HB,, HB,, HW,, HW,, HW_, HW,, T1, T2, T3, T4, T5, T6}%
72l HB,#1 o1 B f& faoer W fom € iR ik B, frebrelt 7 81 HW, &1 o1ef @
foaer W fod € @it e W, Frrrelt 7 €1 S R T, %1 ot § fF faeh W we iR
T R G&A | YR T 2

IITEIOT 5 Th T e R faar wifse 5oy uw faaeh ol IR-9R ad 9% S
®d & 59 a9 3§ W T59 Yhe 7 Bl SU| SHeH! Uideyl WAL o1 vl witeg)

T 39 qhem ¥ g gy 39 A1 fEde e O g 3o sants o o fed o
i Fehe B HWehal 2|
arq:, aifed wiasel wafe S = {H, TH, TTH, TTTH, TTTTH,...} ®I
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9T 16.1

frafafed a1 7 7, ¥y o fAfde adeon o1 gfasst wufe J@ s

N K W N =

10.

11.

12.

T Taeer &1 @9 9N STl T R

Teh O S AR ekl T R

Teh TeRhl =R SR Sl T 2

T Toaen S T @ SR T 9l Uieh T R

Tk TR SO T © SR heel SH S0 H, e fieeh W e wehe B € T
IET thehT ST B

XM 2 dgoh 3R 2 el € a1 YHm ¥ | oigan 3R 3 wigfhal ¢ SH
weror sh1 el Tufte T ST for Teet T S g S @ 6 T s
<A S 2

. T U AT W1 1, T THE 1 61 3R T 379 Il el 1 1 TF 9 § @

T T I A I A SR IW Heht T ®, U Rl U1 3R 3HeR T
Teleh W U G w1 o T 71 ufaesl it 1 gl it

. T& G0 H 2 g4l 916l IRaR ¥ ¥ U H dsch-asihdl i Henstl i foran

EISIES

(i) @ enrdt & 39 o1 & S o @ foh 59 o % | aea1 deshl a1 Ageh!
? @ wfaeyt wafe == eni?

(i) afE T i fordt aRer & wefedl # gen S | © d gfaes gefte
F1 BT ?

. T fesd H 1 @ SR U S 3 ke T W T g1 9 W ST (in

succession) o wfceenfua fru wrgesan fermelt St 81 5@ THieroT 1 whaeet
HHfte 9 ifvul

T The0 § U foees o SoTen Sl § 3R AfE 39 w fod yee Bl @ 39
TH: ST el | A Ueell 9N SSTe W U W Bl © dl b qrE ekl Sl
21 ufieel wufie 3@ Hifs)

M A for el oF Wb @UH W 3 dod Al el S &1 Ye&ieh oo i
S S € SR S8 @ (D) 1 Sieh (N) W oiiehd id 21 56 Tl i wieel
Hafte Frd ifsu)

T Tt SOl ST 81 afe 9Roms o 81 df T 9 el Sl 21 91 98 W
Teh G HE@ Yehe il © al U ol H: Thehl ST €1 W WIeT0T < Hideel wHfte
d hifsa)
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13. NS &1 =R i | geAd 1, 2, 3 3% 4 Srem-3fen foe 7 €1 39 i
Fl T fesdl | W@ T Jell-wita Tt o 21 U =t foss § 9 < ufdai
% =g gad fo wfoeenfaa fu fremeran @1 58 wdemn @1 wfaeel gEfe 9@
EglE

14. T a0 § T g Skl S @ S A I O U e 99 © dl Uk fHeRnT
T IR IS @ ¢ 9 99 W o e fau 7, @ f9ees & g ar e
?1 waeyl wafe fafay)

15. T Tooh1 S/ T A% 39 W 92 ke g1 ¢ O U fesd § § oy 2 @
AR 3 phrelt WS @ 7, T g Febred 81 afE fiaees W o yehe B € At 0
IET ST ST €1 39 Se o1 yiaeyl gefe fefeu)

16. T UIE1 i SR-9R e ek Uhehl STl & 56 deh ST T 6 Fehe 1 &l ST T qHeq00
w1 gfaeyl Fafte 1 82

16.3 AT (Event)

B Agfess Thern iR SHeh gfaeel wHfte o sn o uer 21 ferdt wheror @ fiese
gafte 39 qhem ¥ afud geft 9ol o fow O 9g==a (Universal set) 1T 21

T fageh &1 IR IBeH & WP R fa=ar sifsm) gefua gfaest wafe

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

e, g <ifery o eard v 39 afitomml § @ S qea: uw fod uehe en %
e B €1 8H U € TR T ST % B o SRl S o 219dd el HT 3R TH
?1 7 q 3@Fd Tk 9= E = {HT, TH} -1 €

B S § fop e E wiagel gafte S o1 suegsed €1 36l YR ed U § R
fafir= sreenl @ik S o SuEg=al o frafafea e 2:

TEAT T FUN ‘S’ T | SUHH=IA
T F GEN qea: | © A={TT}

e W HH W H | ® B = {HT, TH, TT}
ferl o) S stfushad 1 @ C = {HT, TH, TT}
fodta o o foa =& 2 D= { HT, TT}
ol =1 Hen sfusan | S = {HH, HT, TH, TT}

ot 1 e I ¥ sifus ¢ :

Sy == @ e ww € f oyl gefie & frdt STayseg o W T S
B © SR foRdt w12 o O wfisyl gafie o1 Uk STeqeed B 21 39 O o u
Tl o Ffafed weR o aRwfya feman st 2:
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aftemer  gfaesl gAfte S 1 *IE STEH=IT Th ¥ST HEl ol 2
16.3.1 Tek ST &7 Ffed g7 (Occurrence of an event) T €1 &1 T
Theror W fa=m wifsu am <ifST fo e 9 W 4 9 s 9 Y@ 891 &l E
Y Tefta feren STTar 21 =fe o W o | ‘1 Wohe BIdT1 € dl 89 e Tehd ® foh wEl
E wifed g2 21 owqa: afg aftomm 2 @1 3 € o 39 shed & fF ¥ E ufed g€ R
ard: fendlt wdieror ok wfdest Tmfte S w2 E sfed g8 el Wit © afe e s
IR 0 3H YR & fF o € B. 9 9o o t& 8 fF @ ¢ E,d 89 &ed @ T
w12 E wfed 7 g8 ?

16.3.2 T3l & TBIT (Types of events) AT &1 3k s1agal o MaR R fafir=
YRl o erfieha feman T Eehal 21

1. 3/wa o fafyer@ weamd (Impossible and Sure Events) &k == ¢ 3R
yfaeel gt S off SeIeH w1 e Fd &) IR B ¢ T SIS T AR S 3veafe gof
wiaest Tt @i ffvea e w8d €

TR THSH o fU ST U e o Tde W faer | 9 Tderr w1 yiags
Tufte S={1,2,3,4,5,6} B

M ST E 52 I W Yehe HE&AT 7 1 O € 1 FeTd s €1 e
7 E & Hd Su9g= fo@ Tehd €7

Tl WeT 1 i ff qRumm e E % ufdse i W T i © steifq
wiee! wufte o1 i ot e1EFa w1 B ol wfed gH o fved el i g1 o gn
FT hd € o Shaet Rad qq=aa & 271 E o 97a 99 21 TR ISl H, €9 %e
Tohd € T T8 o ST %otk W 7 T U Wehe T STEYE R

TH YHR S E= ¢ U STHWE o 2

BT 379 BH T 379 5 F 'Ol W U G o1 99 © 41 fawm’ o fomn
FR| T F={1,2,3,4,5,6,} =S.

srerfq geft qfiomm s F o wifed gF 1 ffyea @ €1 o F=S & ffvsm
T B
2. XA " (Simple Event) % et 52 E o ohaet U & wiasst f55 &, @ ==
E %! W a1 YRR 9T %ed 21 UE wieu foees yfaest gafte fad » gork
eFa B, § n W HeA foemE e gl

3] & T, U fagent o I ISl et 9leror &1 gfaset gufe

S={HH, HT, TH, TT} €I
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E = {HH}, E~{HT}, E,= { TH} 3R E ={TT}.

3. fagt w=e= (Compound Events) afE fFt we@1 § ws § sifus ufasel fog e
g, @ 38 fagr e #Ed € ST & fou uw fuees Y A sewl o uden |
frrefafad sl fag T €

E: deaq: W& ford yehe g

F: =7aq T o gehe B

G: Afusad T o Tehe M1, s
T SR o WA S o Sueeed ffatEd €

E={HTT,THT,TTH}

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

G= {TTT, THT, HTT, TTH}

ST Yo SUHY=Ed § Uh 9 oifush whieel fag € sHfeg ww we fay
T 2|
16.3.3 geren’ T SSFIUTT (Algebra of Events) T ==l o 1ead | T4 @ A1
S IY==dl o HANSE oF fafq= aleh] oh 91 H @I o 372 9fHed (union),
HafTs3 (intersection), 31 (difference), ¥H=ad &1 Tk (Complement of a set),
TS oF IR H HHSA of| TH YhR TH FSHS 1 AN Tz HohaHl o Hg¥ ITA
BN T Tehd B

o ifT A,B,C TH TN 9 Hag el ¢ foment yfaeyl wmfe S 21
1. 9%k 9T (Complementary Event) Tish ST A oh 9U& Teh 3171 ¥4l il
2 50 o2 A &1 Qeh W @hed €1 A’ 1 Te ‘Al f w1 v R

ST o T ‘T faaes &1 79 3|’ o W Hi o g9 Jiaest i

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} @I
UM ST A={HTH, HHT, THH} ¥ ‘Sheic T T &1 Tehe B o1 <300l 2
RO HTT o BH R =21 A Sfed &t g8 21 fhq &9 %2 dahd € & w2 ‘AT
Hfed g 21 36 YhR, T IR & faw st A § 7@ € 70 wed © R ‘AT wfe
T T T8 UHR TS AT foIU e s AT s

A'= {HHH, HTT, THT, TTH, TTT}
M A={w:0ec SIRw ¢ A} =S—ATI
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2.9 ‘A9T B’ (Event A or B) TR0 HifST foF & wq==di A 3iR B &1 |fter
AU B gR frefyd foran smar @ e o we oo wfmfod e € st A™ ©
BW & =1 <Al # B

S g=d A 3R B frdt ufisel gafic @ gefud 9 s & @ AU B e
AT B S 1 TG ial 81 HSAT ‘A U B’ & ‘A AT B’ ot el Wi 2l
sHfdt SN AII B’=AUB ={w:0eAT € B}

3. ST 'A 3 B' (Event A and B) 89 W4 ® fo < wqewal @1 wdfTss
AN BT 9= gl & a9 3 o1e@d B @ St A 3R B I | 39S i © sterfq
St A 3R B <Al W B B

Ifg ‘AR B’ A & df ggeed A N B SRl ‘A 3R B’ Wi @i €1
ISP, AnB={0:o e A3IR o € B}

IEET01 o ToTu Weh U1 i &) 9 thehd oh TU&I0T | HF SITSIT 521 A ' 9eell e
¥ TEA 6 Uhe il ©7 @i el B ‘T el W Wehe WS 1 AN =gAd 11 gl
2’ ! T HY S| e

A={(6,1),(62},(6,3), (6,4), (6,5, (6,6)} 31 B={(5,6),(6.5), (6,6)}

AT AN B = {(6,5). (6.6)} ®

e HIT fF T A N B = {(6,5), (6,6)}, S ‘Teelt Theh W 6 Yehe Bl € 3R
Sl el R Yehe TS T AN ZFAH 11 el @' ! oA H 2

4.9 ‘A g B T&l’ (Event A but not B) 39 Sd & fF A — B3 qeft sraai
%1 Tg=d B € S AW o € Atk BH Y ®)1 gfey, W= 'A - B! SRAT ‘A
fehq B 7€l 1 =9 X Hehal ©1 B9 W0 € R A—-B=ANB’

IETEIUT 6 TH I Hoh oh G0 W foam FifSu| e 't A9 9 U g[1
F AY R ST ‘ue favm Hem ww g S B § fretd T wen @) Frefate
TS (i) A A B (i) A 3R B (iii) A fq B 7 (iv) ‘A-TE} =1 Fefia wE @
== faf@u)

T & S={1,2,3,4,5,6}, A= {2,3,5} AIRB = {1,3,5}

TI&d:

() ‘ATMB’=AUB= {1,23,5}

(i) ‘ARB =ANB-={3,5}

(i) ‘Afeg BT = A-B= {2}

(iv) ‘A-TE'=A"={1,4,6}
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16.3.4 T 3gasit HE?T'Q?(Mutually exclusive events) T8 Thehd o THE0T I
wiaest "afte S={1,2,3,4, 5,6} 81 I ST 51 A ‘Th fowq G&A1 1 qehe e’
AR S B ‘U WH W& 1 Yehe BT i oHed i &

TN T A, Tl B I TSNS HX @ 7 qe 38T faoim off I ¥ @
W) |, TE1 g gRond & @ S %A A 3R B % Us 91 Hied 8 o1 e wia
HEE

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

A A N B = ¢ @i A 3R B rEgH 9= 2

Sqehd: 4 S A 31 B UREIT STUestt HeATd el st €, Afe 3 & Tt
Tk 1 Hfed B SO o wifed B i eTqafsia wean € otefq o T Wiy ufed 1wl
Tehdl &1 39 < H TY=T A 3R B SHIE e

TH: Teh U hl Gk oh TULT § WA A ‘U favH G yehe ' SR T
B'4 ¥ BRI W& Yehe AT’ W fa=r Hifwml

eerd: A= {1,3,5} 3R B={1,2,3}

S 3 cATMAA T 3B

THTA 3R B ST Tl €1 o1d: A 3R B W& qesit 52Amd e €l
E,VE, UE;..UE, =UE, =8

fowit T yiaey TEfe #1 WA T U39 WER S9as gl B
16.3.5 f:919 HZ?TQ‘ (Exhaustive events) Th U &l Whehd o6 T0&0 W =R
HIfey) &9 € S={1,2,3,4,5,6}.
aTey, Frefafaa werst w1 aRefia &
A: ‘4 | D G Yhe BT,
B: 2 ® =€l fohg 5 ¥ BT G&A YhS AT
3R C:‘4 ¥ 9t H&N Yahe BT,
a A={1,2,3},B={3,4} @NC={56}.%9 3@ ¢ T
AUBUC={123} U {34} U {56} =S.
Tl W A, B 3R C &l F4:919 Hed #5d 8| A% €9 W AR ELE,, ..., E fHd
yfasel THfte S &t nmﬁ%@‘ﬁ'{q&

@ E,E,..,E & f3" e wed € g wkl #, e E L E,, .., E f3W
FE 2 AR T & FH W STH 9 FH 9 FH TH HA v & =fed 2l
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2ok A afs wefti#j % {0 E N E = ¢ 37: 3K E,n E = ¢, i =) 31
E @R E, WeR sas €, ik g, @ W E, E,, ..., E, UWEX 37uasi

1.9 et Feamd §)
AN 9 o 3TN W fa=m #

IITETOT 7 T UM Geh WA § SR UG W I WAt w1 A foran S 21 S o
TH T YA 9 Hafua frAfatad seaet ) faer wR:

A: 9T I W HE@m @

B: ‘U 4N 3 T O 21

C: ‘Ui A 4 § %7 2

D: “9re A 11 9 fee @)
T Seel W W i W I TR S{Iest 82

g wiaeel @afie S={(x,y): x,y=1,2,3,4,5,6} ¥ 36 3@gd 2|
A= {(1,1),(1,3),(1,5),(2,2),(2,4),(2,6),(3,1),(3,3), 3, 5), (4, 2), (4, 4),
(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);1(]25, 4:)98(4, 2),(3,6),(6,3),(4,5),(5,4),

(6, 6)} el
C={(1,1),(2, 1), (1,2)} 3D = {(6, 6)}
Y Y e

ANB=1{(1,5),(2,4),3,3),(42),(5,1),(6,6) b
3afeTy, A 3R B WER 3{uas 7@l &
TH THR ANC#d, AnND=¢, BN C#¢, 3R BND =,
W TR ¥ (A, C), (A, D), (B, C), (B, D) TER 31uasii & 2
Y € C N D # ¢ TEAT, C 3R D TR {qesii e

IEAUT 8 Teh fHeep ol dF aR Somell 7 ©| Frefefea seTet w foaem wifsg:
A:‘Eﬁﬁﬁﬁmqﬁm%’,
B: ‘ded: U fod YR BT © 3R
C: ‘¥ ¥ ¥ T fod yohe B 2|

1 TE WO qsh AR 319 st w1 qyq=ag 22

T oy w1 wfaest gufe
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} ®
3R A= {TTT}, B = {HTT, THT, TTH}7eN C = {HHT, HTH, THH, HHH}
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s  AUBUC={TTT, HTT, THT, TTH, HHT, HTH, THH, HHH} = S
TEfT, A, B 3R C f3m sl €

I HAN B=¢,An C=¢3IBN C=¢

T, T 7 o STTHR STETE § e1eifd o WER Sruest 2|

3a: A, B 3R C WER 3rvasil 9 319 seel &1 gq==g 9 2|

YoATaelt 16.2

1. T U6 Bkl ST 81 WH ST 5121 E 9 W G 4 390’ © ST oAl FUaw
™ gq &I A’ 71 0 E 3R F WER aues 87
2. TF U BT o1 7| Frefafad seed @ av st

() A:¥ET 7 9 %A B (i) B: ®em 7 9 =<t B
(i) C: ¥@ 3 1 IO T (iv) D: @& 4 9 9 2|
(v) E:4 9 o<t 99 ¥em 2l (vi) F: ®@& 3 9 %0 7 2l

AUB,ANB,BUC,ENEDNEA-C,D- E,ENnF,F ¢t 9@ &ifsul
3. UH WU U % Uh WIS i $ehd @ 3R 39 W Yehe HEAEt &l ferad €
frafafaa et =1 9l s
A: U G AN 8 9 Sy 2
B: SF 9El W GE&A1 2 The Bl 2
C: Yehe HEAA 1 91 %H ¥ %8 7 € 3R 3 &1 PN 2
T SR % hiA-shiA W H TR eS| €2
4. T Toeenl 1 T IR IBTE S &1 HHE AT TR e dA o fRm A
G, e ‘) foa R Tk w2 @' 1 B9, e A 92 fa@ @i C SR T
'Teel foeer W o fe@m’ &1 D 9 frwfua fean wn €1 waEy & 38 9 %1
T e (i) R evest 22 (i) W § 2 (i) A € 2
5. fF foer T 9N S8 S 81 auiF ifsy
() T S S WER SAves 2|
(i) < T S e et @i I 2
(i) < AT S WER srves TE €
(iv) R ST S R et € fhg i @ 2
(v) 9 Sl St e ervett § feag i e ©
6. < U ek WA 21 ST A, B 3R C fEfafEd v 9 €
A: T8d 99 W §H §E&A1 I g
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B: ved T W faum 9@ g g
C: Il W 9T §emsd k1AM 58

frfafaa st 1 9o wifag:

(i) A’ (i) B-T&l (i) ATB
(iv) AR B (v) Afeg C & (vij BaC
(vii) B3RC (vii) ANB N C

7. STdE 9 6 1 3@y R Frefafad § T a1 e Ta1gy (319 ST 1 HROT
HIEIYE
() A 3B TER Yuasl B
(i) A 3B WER 3{qesi 3R 799 2
(i) A=B
(iv) A ¥R C e rves gl
(v) A 3B &R AuEs 2|
(vi) A’,B’,C &R (et 3R 99 e €)

16.4 UIfaeRar oAl STRFREIG= gﬁzﬁw J{Axiomatic Approach to Probability)

39 AT & UEd ATesdl B e Agfees wden, gfasst wmfe qen g udemn @
Hefera weetl W fomr fhan 1 eq erq e Sftem o frelt sem o ufeq e @
G o fu oFes WISl b1 SENT i €| WifkeRar fagid fordt se o wfed g A
9 B9 I GUEA F TH TY < H Y9 B

fusct wanetl 9 g fRdl Themn § o gerfoq IRoml &1 9@ 96 ' W,
ot sz & wifear 9 w6 # F fafua & 9R H w2

fepelt S12 ot Wikl 10 i 1 T SR fafy s gfenion 21 5 ol
o wifrerard i e o forg eifepEifaat =n femi w1 afvfa (depict) foan T 21

M o for forelt agfemer qderor o1 wfaeel wafie S ®1 Wit P U arsdfosh
AT Her @ et wid S &1 =1d qgead 7, IR 9@ e [0,1] & < Frefefaa
ARFRITE 1 I T 2

(i) Tt == E, & faw, P (E) >0

() P(S)=1

(i) I E IR F 0®R egerst sed @ @ P(E U F) = P(E) + P(F).
AfeTed (i) § 7€ ERa g & o P(¢) = 0. 38 Tog ¢ o fw 89 F= ¢ oid &
3R T@d € o B iR ¢ WER eyqestt seAmd 8, safay e (i) @ &9 9 € 6
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P(EU ¢)=P (E)+P (¢)FMP(E)="PE)+P (¢) A4 P($)= 0
Wﬁmﬁml,mz,...,manSQEW%&ﬂﬁ[
S=1{o, o, ...,mn}%l
iRl 1 SIREE gk § @8 frepd frepera € fo
() 99% o €SH WO P(w) 1
(i) P(w,)+P(w,)+..+P(0)=1
(i) foFdl oM o & T P(A)= TP (0), o, € A

| et | e S o Tohet T {0, AT ST Fed ¢ SR Hehad
&1 gfaan & fau a0 P{o}) # P(o) e 2

IS o 0 T foaeh ! oo o TY § g9 i gRond H R T &

oY Hen  Muiia w1 g9 ©

e P(H)= 3R P(T)= (D)
TN FE FaRor A gl w1 wge Fwe @ seiq o wen 1 @ 3 9

DA T INAN T A aSl 2

3R PH)+P(T)= + =1

THfeTT 39 <9 W B FE G & TR

H# wifiedi= iR T #! widsd =

AU EH P(H)= 3R P(T)= oW & )
71 =g FuRor sfrEda e & gfasel s g w22
B, T8 T H HHl Wiahdi= IR TH! WiFwd = 2

B9 U © Tor F1 wifrerar fraior (1) 3R (2), H 31X T &1 wifsraisti o fore
Y Bl

Iqd A YROmE H 9 T i Wfashaisti & fou S@&nd sasn: p aen
(1 - p) Feiftd &2 wepd &, Sefeh 0<p<1 3R PH)+P(T)=p+(1— p)=1
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g itderar Fufor ot sfueidia fteshion o wiael 1 Gqe w3 €1 o7d: e
#T Thd ¢ Ton Forelt wliero o wRomdl o Wy Wit faaor e (A1 T8 e
sferer 3fam B T omd) YR § o ST gehan B

3T 316 ¥ 3TN W fa=ar #I|
SR 9 WM ST Tk gfaed Wi S = {0, 0, .0} 8 FEfEted § @ go@w
RO & T S-S § iRl faior 9y 272

WM 0 o o o o o

2 3 4 5 6

(a)
® 1 0 0 0 0 0

©)

(d
() 01 02 03 B4l o5 loel 1_,

T (2) TS (i): TR HE&A p () mm#mﬁéaﬁ?@g q %ﬁéé|
giae (ii): WeRarsti =1 2

TEfaT 78 Wifderar fuior 9y 2|

(b) TS (i): T A p(o) A A 0 T A 1 2
gfqaer (if): e &1 J =1+0+0+0+0+0=1
zHfaT 7 fufor 9y 2|

(c) Tl (i): & WEARAT p (0,) 3R p(o,) FEE T Haw T8 fuiwo Sy
T 2l

(d) FfHp ()= >1,3HAC F8 AiFehar furo CER S

(e) iR WieRaTel &1 AT =0.1 +0.2+0.3+0.4+0.5+0.6=2.1 ¥ s@feC , 78
wiftreRan o a9 e 21



EIREN 419

16.4.1 g2 &1 GIfekar (Probability of an event) T TRIA g fAfta el & §
T T Tdierr S ereR (FfRfEq) iR wue (Ffeg) | afiha A ok fe femen
T g AT fe g wemr @ gfaeyl wufie S 1 3@ Themt o woeesd gd
0,1,2 a3 TRE Hed fHed Fehell B

39 YA % G Wiaeet gafe

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

el B U Ffge o @ wom i AR G UH e A1 Ffelfed oM whi Tehe
T 2

M efifse, for aftoml o ferg fefafea wifresard feifia s T €

gfagei {8 BBB BBG BGB GBB BGG GBG GGB GGG

e

AF ST o2 ‘qedd: T qfegad wed H1 Fber’ HA W 9 He =g |
qfegew wHomi &1 Feher’ w1 B § Wehe i R
Ted: A = {BGG, GBG, GGB} 3iR B = {BBG, BGB, GBB, BBB}

T P(A) = PP B _ 1
g3 28878 8 2
=P(BGG) + P(GBG) + P(GGB) =
3R P(B) =

— P(BBG) + P(BGB) + P(GBB) + P(BBB) =

3T Weh 37 U0 ‘Ueh fHeeh &l 3 9R 39T’ W famm &1
79 Tl o gfasel @Efe S = {HH, HT, TH, TT} 21
oA offse for fafi= afoml & fau frefafed wifrerad fuffa = w2

P(HH)= ,PMHT)= ,P(TH)= ,P(IT)=

Tl 7E Wikl fufeor sfEidta i o fdsiel i Sqw il 1 38y
319 B9 5 E ‘S Sttt § Tk |1 € uRomm @ et wifehar T i
RE E = {HH, TT}

#9 "t o e Eh faT P(E)= P(0), = P(HH) + P(TT) =
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o F: ‘derd: & T’ o forq, 89 o € F= {HH}
3R P(F) = P(HH) =

16.4.2 @0 WrTeT GROUTET @t GTfdekdar (Probability of equally likely outcomes)
T ofifey fo T 9deor =1 giaget aafe

S={o,0,..,0} 2
A o o geft afkoms gm Gurer ©, e1eiq uie TRl WA o Sfed B 1 Gre g9
2l
e aft o e S T, P(o)=p, BT 0<p<1

Fifeh AT p+p+..+p I =1

1
Rl np=1'<’3ITp=—

WW%WWS@@%@W&IEQHohl{%ﬁﬁn(S)—naiﬁT
n(E) = m. A% Jh RO 99 GO B TP FREa
-7 gl

16.4.3 2T 'A T B’ &t QTfaehal (Probability of the event ‘A or B’) 3TSU 3T& &H
T ‘A A B, &t IR 31fq P (A U B) 9@ Hl

M wfifs, A= {HHT, HTH, THH} 3R B = {HTH, THH, HHH}, ‘T fieeh &1 &=
SOl o THEOT 1 AT )

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

3 P (A U B) = P(HHT) + P(HTH) + P(THH) + P(HHH)
gfe gt aRom w9 qarea &
P (A UB)

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

i P(B) = P(HTH) + P(THH) + P(HHH) =
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I P(A) + P(B) =

e T ® T P(A U B) = P(A) + P(B)

fagel HTH 3iR THH, A 921 B S9afTs e@@d €1P(A) + P(B) o IRerer
HTH 3R THH, (319 A N B & 3f9d) &1 Widehdl i &1 9K GitAferd feman = 21
3d: P(A U B) &I 9@ & ok fau 80 A N B o ufaaet faget &1 wifaekarsti &t
P(A) + P(B) H & ¥ BT
A =

3d:

qehd: (5 A B et wheror 1 & 31 ¥ € a9 Rt ¥ w1 qifeehar
1 AR o IFTHR B W e €

ERIIED , gafee

P(A UB)= PO e .4 ANB]+
(i A-B,A " B 3 B - A WER 3eSh 8 8 (D)

e & P(A)+P(B) =[X p(w,) Vo, € A]+[Z p(w;) Vo, € B]
= [ZP(w,)Vo, € (A-B)U(ANB)] + [ZP(e,)Vo, € B-A)U(ANB)]
= [ZP(0,)Vo, € (A - B)|+[ZP(0,)Ve, € (A NB)|+ [ZP(0,) Vo, € (B-A)]
+ [ZP(0,)Vo, € (ANB)|
= P(AUB) +[XP(0,)Vw, e ANB]  [(1)%F F&M H]
= P(AuUB)+P(ANB).
3Ad: .
T Gl 1 Sehfeqs yA Frefafad ger @ of G 1 gk 2
AUB=AU(B-A) el A RB - A &R qasii 2l
I  B=(ANB)U(B-A)TE ANB3RB- A TER TS B
R &1 SRFER  (iii) g, B9 W B §

P(A UB)=P(A)+P (B-A) . (2)
d PB)=P(ANB)+P([B-A) . (3
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(2) ¥ 9 (3) M |,
P (A UB)-P(B)=PA)-P (AN B)
gl P(AU B)=P(A)+P (B)-P (AN B)
ST IROTH 1 S-3TR@ (STHT 16.1) 1 TR hich H IA: FATqaq fhan s
kel &l

S
A B

3TTeRTd 16.1
g A 3R B S99 G== e 1afq F I WX Tqast s & @ (A N B)=¢
AT, P (AN B)=P (¢)=0
3T IO ST9asT HeTaT A 3R B, & faT, 39 10 ©

B 32 | 4 .2 ..
P(AuB)—P(A)+P(B),aﬁ%a%@O§Jﬂrﬁf%@ﬁﬁz§(m) & R

16.4.4 T ‘A-7gT’ @1 GIfIahar (Probability of event 'not A') 1 | 10 % 3ifeha
quifehi ATel T8 U oF S H W T U FTRTeH o TUU FT HAl A= {2, 4, 6,8} W
feraR ifsw) Tredan wfagst @@fe S={1,2,3,..,10} 2

fs gt gfomdi 1,2, 3,...,10 1 99 9T OF o O YA GROMH i TR

Euil
3| P(A) = P(2) + P(4) + P(6) + P(8)

oy g oue AR =A' = {1,3,5,7,9, 10}
SC| P(A") = P(1) + P(3) + P(5) + P(7) + P(9) + P(10)

W YRR P(A)) =
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g E e g8 ft Td ? TR A 9 A TR Srues R iy sed 2

aa: ANA =¢3IRAUA =S

Rl P(A U A") =P(S)

a7 P(A) + P(A)) =1, sl (ii) 3R (iii) o WA g
B P(A") = P(A &) = 1 — P(A)

3T g Ferrfaa gRomHl aret wlermi o fou e 33wl 9 yel W faem #,
& qe o 3T=en 7 el T4 Bl

IETETUT 10 |19 o 52 TRl ! Teh well-wifq el T g & ¥ T w0 Fehren @0 2
Tl T 9 T WifdeRdl A@ Hitw AR

(i) I g T (i) T IR T T
(i) ORI TS T T € (AU TESt = gy ),
(iv) TN g2 T e R (v) T H T H AR B

T 9 52 Tl kT Telt-ofifd H T gt § Tk ww feRten S @ o Herd qfomt w
& 52 R

(i) T THFST s ‘ FrehTen T UN 2 T ©, A W SwiE T R
TR A Y EEE | S 13 T

13 1
T, P(A) = 557y

31U, Th < 1 g1 e 1 Wiashar =

(i) @ ehfST for s ‘fehtenn = o<1 SoRRT @' I B9 <@Id @
Ty ‘ Frentell T o= S9h1 €T ®' R B/ @ <9Ifan Smem

G P(B)=1- P(B)=

(iii)y T hfSIT =2 ‘ fehten T U1 el T 1 @' i C W <9id &
ST §==a C H T99dl &1 9= =26

26 1
31941?[ P(C) = 525

TY YRR kel W k1 U1 Rt i Wifderdl =

(iv) B S9gs (i)™ " © TR s ‘Frenten Ten wmn $2 1 Rl AW g9 #)
Ty e ‘bt T Tan g2 T i ®' A AY A AT @ S|
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| P(A-T&l) =1 - P(A) =
(v) S ThTen T ON STl T T e @' Rl O A O | <eiE S wehat )

Fe e 9d 2 fF P(C-TE)=1- P(C)=

safeTe, o= T T T A B I WA =

IR 11 TF 9 § 9 Tooh & 0 9 4 ot T 1, 3 Hed T &1 3R 2 fied W
1 &1 feter R @ 99 o wed 21 9 | ¥ U fewh ag=ed Ml S 2|
WrEIfehdl Fa g for feprelt T8 fewah (i) ol W1 &1 2 (i) 9l T 1 2 (iif) et @
1 ® (iv) Tl T 1 T E, (v) e TR @ A A TR L

T el &1 3o wem 9 71 sHien wa giomsl w1 $e @ 9 g
UM ST oeTsti A, B C ol 36 TR 9 IR« feman e 21

A: Trerrelt 78 fewer ot @1 1 B

B: frehrett T femh diel 1 W1 7

C: Freprett T fewr e ==
@) wﬁﬁﬁmﬁaﬁm=4wfﬂ?ﬁ§)g4

3@ P(A) =
(i) der @ w1 fewhl & @@ =2, A n (B) =2
FHferT, P(B) =
(i) et T H few@nl & F@ =3, AA n(C) =3
gHferY, P(C) =

(iv) Tmeam e ‘fewm A W @ A R OCEY @ € o'W wed € T
P(CT&l) =1 - P(C)
T P(C-7&Y) =

(v) ¥ ‘e U1 & fewm A1 e T w feww! @ ' A U CC W aftla fea
S Hehel €1
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Fiifh, A 3R C TWER 39S ¥ &, T
P(AFC)= P (AU C)=P(A)+ P(C) =

IaTEYUT 12§ ot sifer ik snfmn weh wden o wfeoe gu) @it o wdien o Siiol
B T WIfhal 0.05 & 3R ST o wdien § S0l B &1 Wiidehel 0.10 B1 4 o
qie § IOl B FY WIfEeRdT 0.02 B WideRdl 9 wifee R

(a) e 3R enfern < aden & Seiol Y @ urw

(b)) ° ° HY 9 FHH TH GheT o IO AR B

(c) T H 9 Hadl Tk e o 30 g

Tl T ST E qen Feeiet * eifer aden Sl o6t o’ ofR ¢ e adven Seil @
ot ) HwH: T R

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

GEI

(a) wA ' wdien SO AL € I ET A F7 @ S9iar S ekl 2

s E SR BT, 19 efer et el e hm’ 9o FTse F-, e
“grferen e Sl T wER @R 9T

EIRE E' NnF =(EUF) (E-aH e gm)

3@ P(E U F)=P(E)+P(F)— P(E N F)

7 P(E U F)=0.05+0.10 — 0.02=0.13

EIGIY PE'NF)=PEUF) =1-P(EUF)=1- 0.13=0.87

(b) PEH H ¥ *9 ¥ &9 UH 30l A&l ghm)

=1 — P 3l glM)
=1-0.02=0.98

(c) T ‘T | W kel T SHivl g’ FrefetEd s o wEed B
‘ot sfiol i etk enfymn sl == e

7 ‘oAt Sl & i etk enfyrn S<iof @R

i ENF @M E N Fel ENF @R E' N F &R et

T8, P (I # W oheied T Swv @)
=PENF I E NnF)
=P(ENF)+PE NF)=P(E)-P(ENF)+PF)-P ([EnF)
=0.05-0.02+0.10-0.02=0.11
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IETEYOT 13 T Io 9 3 fordi oF 99 9§ <1 Afeal &t T affa &1 T8
B Wifweha @ ® TR wifed wfufd o (a) w1E @9 7 B2 (b) T W € ? (¢) <Al @
T B2

T UE H KA 1 P H&M =2 +2=4.31 IR Ak | 9 q H ‘C, Tl 9
< ST Hehl €

(a) wfufa & = gew 9 8 &1 1 ¢ fop wffa o < foai 81 < foai & 9 <Al o
T & 2C, = 1TH 2

zofe P(1E &9 7El)

(b) HfHfa & wh oW B 1 arcad @ o T U S € 2 e 6 @ Uk W o
% 2C, T ¥ e < ol ¥ ¥ uw g & o °C, @k F) A gl R U
FH & 2C, x*C, Tk

2 2
_20,x2C, _2%x2 _2

31152C2_1><2><1_1
(c) aﬁg@ﬁzczaﬂﬁﬁwwmﬁlcz_ 4x3 6

', 11

Yot 16.3

1. faei 7 S = {0, 0, 0, 0, o, 0, ©,}5F IRE & foqg FEfafea 9 9
A G ifaemar i oy =&
TRom™ o ® ® ® ® ® ®

1 2 3 4 5 6 7

(a) 0.1 0.01 0.05 0.03 0.01 0.2 0.6

(b)

(c) 0.1 0.2 0.3 0.4 0.5 0.6 0.7
(d -0.1 0.2 0.3 0.4 -0.2 0.1 0.3

(e
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2. T Toeh < 9N 39T Sl €1 w9 ¥ HH TH U K e B F Wik 87
3. T 9 ent Sl 71 FreAfafed sewst o Wb 9 it

10.

() TH IR &N Yehe BT
(i) 3 & 3 ¥ TS q&A ke T
(i) 130 1 ¥ B &M Yhe B
(iv) B: W FSt &I Yhe A
(v) B: ¥ BRI G&A Ghe T

. T H TEN % 52 Ul W W Uk U Agesdl ke T R

(a) Wieel Tufic § faraq fag 272
(b) T T ERH I SoRRT BIF T WITFehar o1 8?2
(c) Tkl 1 SIS foh w1 (i) ToFemT © (i) STl 1 T 21

. TH AT (unbiased) Faasht fgeh T a0 W 1 3R TR 9 W 6 3ifhd @

TN Uk ST IT91 ST b1 SSTel Sl @1 WIehdl 1d HiTST foh Tehe s
1A (1) 321 (i) 12 71

. TR U | =R gew A 9 ferl 1 gk ww wfafa o fau e ww ufor

T I TR A TE S o g ST F (A G @7

. U A Toeeh Sl =GR aR ISl Sl ® SN T e o o W% &

St @ iR gk 92 W 1.50% eRdl ©1 39 wieror o fagel wufie @ W St
o o9 wR St d frat fafe=r aferal w2 e €1 @ € e ufvE o
T JAF Ht Wihar off Fa Hiferg?

. @ foaes T 9R 38 9 ¢l Frefafad w w9 st

(i) < o= ywe T (i) 2 o Wehe &

(i) =IFa" 2 fod wehe B (iv) Afereraw 2 fo e B
(v) W& off o gehe A B (vi) 3 92 e T

(vii) T 2 U YRS BT (viii) I S T2 T Yhe B
(ix) Ifrhad 2 W2 Yhe B

. Ifg fordr se T A i Wifarehan 2l ue T CA-TEY R wifFeRar 9d sifew)

I3 'ASSASSINATION' ¥ Ueh 27eR Ige3l g1 Sl 2| Wikl A hiferg fof
T TR &R (1) Teh &1 (Vowel)%(ii)@h‘ S (consonant) Bl
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11.

12.

13.

14.

15.

16.

17.

18.

19.

RIS

T A H U Al 1 ¥ 20 9% HI wemst § 9w f=-fa gend agssa
T ® S A A g T w: gend 3 9 gems ¥ 9d @ €, foe et
Tfafa 3 gefuifa #X @ €, @ 9 =afa M Sfa S 21 el % d@a § 3m
S w1 ATkl @ 82 [Hehd: TS oh WK B w1 %A WEwUl T €]
Siter shifery fo et wiferepard P(A) 31k P(B) g @ (consistently) afeifia
H T

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

(i) P(A)=0.5,P(B)=04,P(A B)=0.8
frfafed anoft o @t wE 9kw:

P(A) P(B) PANB)  PA U B)
)

(i) 035 o 0.25 0.6
Giy 05 0.35 o 0.7

P(A)= @R P(B)= ,f&a wn 21 9k A iR B e 3rgesit s €, d

P(A A B), I Hifsw) %

7§ EIRF A 38 WhR 8 6 P(E)= ,P(F)= 3R PESRF) = .

@ SIS (i) P(EAF) (ii) P(B-T&l 3R F-T&M)!

TG E @R F 39 YR € T P(E -t 3t F-eY) = 0.25, et 6 E 3R F eR
et & = 2

TN A IR B39 TR € TR P(A) =0.42, P(B) = 0.48 3R P(A 3R B)=0.16.
Sﬂﬁﬁ'ﬁrﬂ{:

(i) P(A-7TEY) (i) P(B-7TE) (iii) P(A 31 B)

T TSI i el X1 o 40% fereneff i ged © 3R 30% Ster form v 1
HE ok 10% Tereneff forg iR Sfa famm <A Tgd 1 A e o1 wk fammed
g A1 Sl €, A Wikl A shifse foh o o =1 Site famm agar gl
T YA TheT Bl < GHEON (Tests)oh SR W Suftag fehan wwar 21 fereht
Trgesa T T faanefl @ qeet wer o S<iol g 1 gt 0.8 © 3R g
weror H S0l g T WiFeRdr 0.7 {1 <A H W FH Y FH Tk G0 S0 FH
1 WIfeRdr 0.95 21 <Al el il STl I i AR @ 8?2
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20. e faenefl o5 ifam wden o oS o &<t SF1 fawai =1 3ol s o) wiferehdn
0.5% SRS § 9w o oo I 7 I BT AR 0.1 21 AR SIS
T SO hA Rt WifFehar 0.75 & ot fe<t i wien vl i i Wiaehdr

22

21. U &l o 60 fo=nf¥ai & 9 30 3 . 91 9. (NCC), 32 7 T, TE. Td. (NSS)
3R 24 3 T w1 T 21 AR S 9w et argesan o e @ wiftsa
BIECAISIE

)
(if)
(iif)

fereneff 3 @LHLHR, =1 CLoUEmTE w® g R
foreneff 4 9 @ TLELE, R T € TLCETE w1 g 2
forneff 3 TiwAwE. & W @ fhq wEEL @ = g R

fafaer 3qrgvor

IEEIOT 14 3 ® 1 F WR W A, B, C @R D &1 Agssd w9 § AL HI
wifrshar & for Sed

)
(i)
(iii)
(iv)
V)

A® A1 B ¥ TEd 2
AﬁWBﬁ%ﬁaﬁiBﬁc e (EP_ 121
AT T T SR B W o E A A 2
A I T 999 U8e A TR TIE T AT 2

A® I B9 THEH Y8 Hi1?

A o g AR U A, B, C, SR D W1 A6 o faf= @i i Wew 4] sreiiq 24 2
THAT 1 (S)=24 iR T 1 Tiaesl GHME o STeel hi Ge 24 81 3 |eft g
W Hared WM T §1 79 e @ gfaeel wufie

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} 2l

() ®F ST T A AT AnT BE Yge it ®,' 1 E 9 <9iid 2

ERIIY

Y Yh X

E = {ABCD, CABD, DABC, ABDC, CADB, DACB
ACBD, ACDB, ADBC, CDAB, DCAB, ADCB}



430 Tfora

(i) T ST e ‘o T A®T AT B T8 3R B#1 I51 C ¥ Ted 1’ %I F
Y T 2l
Rl F = {ABCD, DABC, ABDC, ADBC}

EIIY
forenfEal 1 wome € St € G (i), (iv) T (v) F Wikl @ 96

IETEAT 15 5 A9 o 52 77 w1 U W 7 WNl 1 U GHE S0 Sl @ Al 39 &
1 ATkl ST HITSTC o 56 (i) IR =9 et € (ii) 92 3 SR9e # (iii) =
3 9RYTE B

T HUEl 1 pel W9 HE&A = 2C,

() 4 STERmEl Hied Wl 1 W@ =4C, x “C, (37F 3 U« WY 48 Wl H H I
T 2)

37 P (8 ® IR 913M6) =

papcidE) 1 1
(i) 3 IRIME AR 4 3 TH At GHEl aﬁ\li:'f@imés)é’ﬁéﬁgc?

*C, 1547

ERINIY P (deFd: 3 @IIIME) =
(i) P(FT 3 AEIME)
= P(qe7q: 3 SIS¥IE) + P(4 STSEE)
9 1 _ 46
1547 7735 7735
IaEAUT 16 I A, B, C {8t =msfess wam & @ma 9 w24 & @ fag wifse fw
P(AUBUC)=P(A)+P(B)+P(C)-P(AnB)-P(ANC)

-P(BNC)+P(ANBNC)

& fmfit E=Bu C T
P(AUBUC)=P(A U E)

=P(A)+P(E)-P(ANE) (1)
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37 P(E) =P(B U C)
= P(B)+P(C)-P(BNC) - (2)
g & ANE=AN(BUC) = (ANB)U(ANC) [¥9==@il & T W TS o
ferazor forem 5]
37l: P(ANE) =P(AnB)+P(ANC) - P[(AnB)n(ANC)]
=P(ANB)+P(ANC) - P[AnBNC] .. (3)
(2) 3R (3) F (1) ¥ T FH W
P[AUBUC]=P(A)+P(B)+P(C)-P(BNC)-
P(ANB)-P(ANC)-P(ANBNC)

E?I%TUT17Fﬁﬁé?ﬁg(relayrace)ﬁﬁ%{?ﬂﬁA,B,C,DﬁEﬁ a7 et
(a) A, B3R Coh Hu9: Teell, TAU § T TIE IH H1 1 idehd €2
(b) A,B3R Coh wedl o T (fheft ff |) W @ 1 1 wiienar 872
(W ofifse for gt offom % o Haea 21)

Wqﬁmqﬁ?ﬁqwﬁ%ﬁqaﬁnﬁﬁuﬁgﬁﬂﬁ%mﬁwaﬁaqﬁﬁﬁ

f503)160 10 |
T Sp,,ie., =5 x4 x3=609fasel 95 ¥ IR Y&F F1 WA %%ﬁ

(a) A,BIRCHE: g9, TR 9 dE WH W wd T 39 e wh & ifam wa
g FAT{ABC

3: P(A, B 3R C %u: UM, TR 9 dE TF W Ed ©) =

(b) A,B 3R C s o THl W 2| 36 fog A, B 3R C o forg 31 adiek €1 gafeg
TG T o §a 31 ufasel fag g

3d: P (A, B 3RC T8 dF WM W & )

fafaer goamacit

1. wh fesd 9 10 @, 20 fielt o 30 &6 Tiferl @it €1 fesd @ 5 it agss
frepTell STt B1 wifehar @ @ T
() = Tiferat Heft 22 (i) 9§ FH TH Mot 84 22
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2. TR 52 TNl k1 T TR e el TE T ¥ 4 T TR 9 §1 59 91
=1 Wifrhar € foh Feprel @ U=l H 3 €2 3R U gRH 1 TN ©?

3. T% U9 & 3 FeAhl § 9§ e W e 1 sifRd §, I9 wol § T W HEe
‘2" Fifhd T 3 T et W HE ‘3’ sifeRd €1 A Ul Uk o) SRl ST ©,
qr fr=fafea 3@ i
() P(Q2) Gi) P(173) (iii) P(3-7e)

4. T ot | 10000 fewe 9= MU S <@ guE W Y SW €)1 wE ot W A
fire &t WifeRar @ € A 39 (a) T foohe @l=d B (b) @ feme @ied &
(c) 10 fehe wfied &2

5. 100 ferenfefai & & 40 iR 60 foranfeiat o < of sAM@ 7Y €| A T AR 9w
e T 100 femnfef=i & € @ witqemar == € T
(a) 39 <Ml TH B o H B2
(b) 39 ST TeTT-3Ter o | &2

6. N =afeEl o ferg @i 75 fer@eny 7T @ SR qieh o foru e foran we ferwrh
21 T ) fAwTH & Agesa 36 YRR el T fF TS foawts § @ w
2| MR T BT foF &9 9 FH TF T3 99 Tl B | e T 8

7. AR BT WA 36 YR € T P(A)=0.54, P(B) = 0.69 3fR P(A N B) =0.35.
A HIfeT:

() PAUB) (i) P(A"B’) (i) PANB’)  (iv) PBNA")

8. Tk HE o HH=E § § 5 HH=1El 1 = Yoy 9l & forg foman w2
Yfe eI 1 =& Fefatad @

o ™ fem g (Tt )
1. B M 30

2. T M 33

3. viae F 46

4. Tferg F 28

5. ey M 41

9 9% 9§ a1 9% oh AU Agesd ek SAfK &1 =9 ok 7411 Jae o ged
71 35 9 @ eIk Mg T B 1 1 WifhaT @2
9. A% 0,1,3,5 3R 7 3kl g 5000 ¥ S AR Aehi ! GEA 1 Agesdl FH07
foman e B A U @ 9" EE o IO @ @ qifhehar € e,
(i) 3Tl *T TR Tl i SMC? (i) 3T & TRG T STT?
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10. ToREl 312<ht o drcl § =R =% oM & 599 Y& W0 ¥ 9 dF 10 3Tk 3Afhd 2
ATell IR el o ek ooy w9 (37l # TREf &) g0 & g 21 39 9
FHT R AR ¢ T Fis afed 1ot @iem & fow 9&) %9 &1 9a1 o of?

HRTIT
£q 1A W THA Wkl 1 SR qlent o fawg o qq1 €1 39 1A i e
fergtorard frrferfaa €
¢ yfaeyt wafe: 94 Hwifoq aRomi =1 9=
& yfaeyt fog: yfaeel wafie & soa
AT Yiaael Tmfe &1 T ST
I eT: R ag==
Tafyera we: o wfeel gufie
ek ST AT TEI-"eT : 9= A’ TS —A
ST AT B: I AUB
TS A R B: =9 ANB
e A frg Bﬂﬁ:awA—lﬂgfcgi (A)
TER TS TG : A 3 B WeR SOarfiSit 8 9K A B=
.99 9 e e Hed : FeA E L E,,.., E WER et g 79
g% E UE,U..UE =S¥RE NE=¢ Vi#j

L 2K IR K 2 2 2K 2K R 4

& yrfaehar : T&F wfaee fig o & W TE gem P (o) T
() 0<P(w) <1 (i) a4l o S=1
(i) P(A)= afl e A

e P(o) RO o, FT WfEswa Ha1 S |
& 9 GuTfaa aiomy : gaF Wi o 94t 9o
€ T it YTHehal ; T 99 Huifad gRom o aiifag ufagst sufe & fau

AT A i TIehdl STl n(A) =99==ad A ¥ 1agdl H1 T

3R n(S)=ugead SH eragal % gem
& I A MR BwHE sl €, @
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P(ATB) =P (A) + P(B) - P (A 3R B)

Tugead: P (A UB)=P(A)+P(B)-P(A B)
& I A 3R B WER qes €, @ P (AT B) = P(A) + P(B)
& fFd weTmA S fau

P(A—&l) = 1 — P(A)

tferiuss geuh

yifrskar fagia 1 fasm, T &t o= wRaneT +1 Wi, SR wRl 9
B3 T SUHT ST 16°1 Trarsl o g2 off v geell 4 Uk fafercgs qen i
Jerome Cardan (1501-1576) < 39 fawa W 9gel Jeh ‘TaM o @dl W,
(Biber de Ludo Aleae) Ta@t| I8 q&ieh 37eh TRUNURIA 1 1633 H o1 g3l

1 1654 T, Chevaliar de Mere TTHeh g,am 9, 99 9 gafuq ] gaEaT
EQRGETY qutag wEE SRl W& iU Blaise Pascal (1623-1662) T HUeh
el Pascal 38 FohR 1 THEnet o & o ol IR S sEeh! == faer
HIEE ToTdR Pierre de Fermat (1601-1T665) © il Pascal 3R Fermat g1 3
WA €9 W gEEAstt w1 g fwman

Pascal 3 Fermat o 3ifdfted ©w e framfl Christian Huygenes
(1929-1695), Tk fea® et J.Bernoulli (1651-1705), Tk Wil A.De
Moivre (1667-1754), T 19 %9 fHardt Pierre Laplace (1749-1827) qn
®H1 P.L.Chebyechav (1821-1894), A.A.Morkov (1856-1922) 3iiX
AN Kolmogorove 7 #f arforerar fagia o fafdre e feam wifaerar fagia o6
SISO &1 9 Kolmogorove @i fiem B1 T 1933 § YeH1YTd ST RISED
‘wifreRar & TR’ (Foundation of Probability) ¥ WTfekdl @l =™ He oh
w9 WA e T € SR T8 g U Ftdsh (Classic) HHT Sl R




