w10
' YTIehal (Probability) l

¢ 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 wfuerT (Introduction)

Teel i el H THA Wifgehal @i Hehoudl o fafe—
uRfeerfaai s srffveaa 1 @9 o &9 ° 9g1 21 g fret

Wéﬁﬁ%ﬁmwwmwﬁ%ﬁqﬁw%am

1 & .
5 i off| =1 ot Geferd aRomd (outcomes)1, 2, 3,

4,5 AN 6 & (St W& ®: )| 5 T 99 H& Wi
BT o TRl TR 2, 4, 6 (e i wed) €) s
&9 ¥ fRdl =T o1 WifeRdl 9@ & o6 faT g9 " o Kolmogorove
ST RO # W @ o TR wem % am (991987AD)
SFIA TG H | AGhdl o 30 FaGd I Widehar sl qua= fagia (Classical
theory of probability) gl Sl &1

el ol W THA Wikl b1 U0l 3R Wehferd 3iiehsl oh SR W FTd e e
2l T8 WTfaehal Rt AifeTehta gfeanlur (Statistical approach) Fed 2

2 aF gl § oo T wend € Seewn: 5 fagidl # 39 e
AN TR T e S Hehan € e geferd aiomt ) wem euifa et 81 g
fagra o &0 weft Henfaa aRomal i wm GHeA WHd €)1 ROT ity o aitomt ot ww
1A el Sl € 9a gH 98 fovard e i &g %R0 7 @ fo Th afom & ufed
BH HT GUEA TR I 31fuss B TR I §, 79 98 A @ o gl aRomdt o wfed
B H FATEET (A1) GHE ?1 37d: gHT WifFshdr 1 qRefud e & faw wm
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WfIehd o1 9 G IRoTE 1 ST fha B1 9 difdhe gfie 9 dien afturw e 21
WWQ@‘WA.N.KolomogroveﬁWWWWWWWI
324 1933 H TR A9 J&ich ‘grfaendr &1 3R’ (Foundation of Probability ) ]
IRl 1 A o Tt s @a: JEIfa qed (SifwEa) fuaifa ffw) sa steam
ﬁﬁW?@m,mwwﬁwm(Axiommic
approach of probability) FEd T, B AT H| Y9 feahlvl &l §HeH o fau Fs
qd NEAREIRSIEEIRE: IEFRED % S foR Zﬂ'fé'f%?h‘ e (Random experiment), yfaest
gufte (Sample space) , T (events) M| LY o6 IR H AT T a6 STAE
H e
16.2 m T{teruT (Random Experiment)
e S o &1 U0 %2 ke w3 € s oRomg @i T @ B © uR SR
foRat IR oft R S 3R o fou, R K U s o I 1 9E T S
gU ot en fafved ®9 @ w8 gd € fF w0 0 A 180° @M

1 39 YR o off % g fhaeman s € o gam aitfefat o e
W off IRUTH TT TH AT A T I o A 5 Tk Gk H IS o 2
Al fo (head) 31 Hehal & =1 W2 (tail) &7 Tehal € wifeh g9 98 Fi¥=a el X ehd
& fop areafaes o 7 < 6 @ 7 B2 39 YRR o iR i Argfeses Tier sl
ST €1 3Td: Ueh GEIU hl ASfeseh TeTul Fel Sl § A I8 Frefafad < fdse

() 39 Th 9 Afusks Fqrfaa aftomm &)

(i) & o6 gUl BF 9 Ued 9RO SaE 999 7 g

Site ST foF Tk qrE R e BT Te Agfese © a1 T2

TG AT H U Argfeseh TR0l i Sheel THE Fel T § W q R er=en
= A foRan T =

16.2.1 9ROTH 31 Yfiqet @ufiz (OQutcomes and sample space ) THe IR
weror & et guifad wdiet %1 aftom wwd 2

T 61 Heh o qae W forem ) AfK B9 e o Sl wersh WX SAfeohq foga
# gen ¥ o9 w@d € 9 79 qden o 9o 1, 2, 3, 4, 5 1 6 &1 g aRommt
e (1,2, 3,4, 5, 6) 39 T0&I01 1 Giaeel e sedrm 2l

31d: fordl agfeos weor o q+f garfoq IRoml &1 S==a 39 &0 o1
wfaeet wafe weoma 81 wfagsl @l =i Hohd 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) ehe &1 dehd
2, gHfert Hve gitomy frefafed 8 e 2

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

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

et faeeh W 92 3R g W fe™ = (T,H)=TH

TH fagehl W 9 = (T,T) =TT

a1qua, R gu wdiern o1 wfaeel TEfe

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

[ = ooty whiamwr < 9RO Haen T o shiva 3 ¥ e & for s 3 &
feord s1g-fo™  (comma) &l ?ﬁ'&' fezn e B

SEETOT 2 U ok Siig (FSTEH U el T 1 SR e Al 0 ®) S T 9N
Thehd o TR T faesl Tafe i wifew) ufasst dufte & o=dl &t wen o
[ Fifra|

T HE et fof el T o 98 W | SR e W W 2 Yehe il 81 8H 39 qRumy
1 HwiHd g (1, 2) 57 Fefa @ E) g 7R, T fid 9 W 3 SR dd W)
5 Yehe Bl ©, 9 39 9RumM & (3, 5) g fFelud & g

ek &9 9 Yedsh IO 1 hifd I (x, y), g1 Fefua feman S wehar © STl
x el T g W SRy o I W YRS BH el SEAT €1 Sfdud, wiagyl wmfte
Frrefafed 2.

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

70 Wiqeyl Fufte o SraFal % W& 6 x 6 =36 © AR Waey wufte 9= wew 2
{(L,1),(1,2),(1,3), (1,4), (1,5), (1,6), (2,1), (2,2), (2,3), (2,4), (2,5), (2,6),
(3,1),(3,2),(3,3),(3.4), (3,5), (3,6), (4,1), (4,2), (4,3), (4,4), (4,5), (4,6),
(5,1),(5,2),(5,3), (5.4), (5,5), (5,6), (6,1), (6,2), (6,3), (6,4), (6,5), (6,6) }
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sarevor 3 frefafad g 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 o Hd &t aR Fehtetl 7o Tk 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, 9iomm HQ 1 HR
&1 Wehdl B ¥ad: Roh HTd TRt R Feptenn 7o skt Ha1 Q € Hehal €1 36fiq
qftoma RH a1 RQ &1
a1a: gfaeel §AfE S={QH, QR, HQ, HR, RH, RQ}2I
(i) Tt =% ToME W gEeAR ® 9@l 0 (fFd gEleT oF 9 81 W) a1 1 A
2, 9 HE off o[ YUl B Hehar 2l

Id: 39 The & foy gfaeel @i S = {0,1,2,...} ©:

IETETOT 4 U Toeent SoTel S 21 Afe 39 W o ghe 8 @ 89 U O, foed
3 et we 4 whe e F, W W s g Frerterd €1 A fager W 9 YeRe Bl € o g
T U Behd B1 39 YO&T % ufaeyl wafte w1 v sifeu)

T A efifoe &9 el W& # B, B,, B, 3R R A B W, W, W, W, ¥ Frefia
#2138 e w1 yfael gufie

S={ HB, HB,, HB,, HW , HW,, HW,, HW,, T1, T2, T3, T4, T5, T6 )2
781 HB, %1 319 € fF faoh w fom @ @ik g B, frebreft 7€ 81 HW, o1 a19f € o
foaer W faa ¢ ok e W fremett 7 21 3 WobR T, 1 31ef € R faeh W W SR
Y R H& | Fhe §E 2
SETET0T 5 U Y qde R foeanr Fifee 9oy s e &l aR-9R a9 q@ I91ed
@d € W6 o SH W o Yehe 7 © W) 3@en! yiaeyl wufte 1 auiq sifsm)

Tl 39 ThE H a9 ged 39 A T 39 @1 gd 3o o | ° fedr |
off Yehe 1 Fehall &1
aq:, oifsd gfaest @afe S = {H, TH, TTH, TTTH, TTTTH,...} @I
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| 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 Sfehal € qe1 YHW o | oigeh 3R 3 ginal 21 59

wieror <1 gfeyl gufte A@ Hifey foaw Teet Tk wAa g S € Y T s

< ST 2

Teh T ATl W1 T, Toh WS 37 o1 31X Ueh 311 1 <fiel 1 1 Toh &t § @

T T U A Al 1 A 3R SH hepl T R, T Wl U1 AR 3HR TR

ThoTeh W WK G o o T 71 wiagyl wmfte 1 avia it

T JU&T0 § 2 Feai are IREaR | | Y&d® | Agoh-agihal i GeAell i faman

S 2

() afE zurt & 39 o H1 S § € R S0 % w9 o a=a1 AR AN A
2 o wieel wafe @ gni?

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

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

succession ) WMWWWW%I TH YOI k1 Hiaest

HAfte Fd wifSw)

Teh T | T Tk 1 SoTell Sl € 3R 4% 3§ W T yehe B € qf 39

T: ST W6l 21 A% Tee 9R SsieH W Y WK erdl @ al Tk Il ekl Sl

21 ufiest wHfe F@ SR

M A foh ooal o Tk R H W 3 dod Igesa Fal I &1 I dosl

S ST © SR 39 @ (D) A Stk (N) W ofiehd shid &1 56 THeT0r shi Widagl

HAfte Fd wifw)

e THerhT ol STl 1 AfE gitorms fer e o Tk Ui ekt S €1 AfE 9| W

T TH G Y Bl B dl U i G hehT STl €1 39 Te0T w1 Hidayl Hafte

M shifsa)
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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 @ B, Tk 1 ke ©1 afg fgaeh W o wehe eran € @ T
T theRT ST €1 39 THeT0T k1 wiagel i fafem)

16. T Ul i IR-aR 6 ek Uhehl STl & 5o ek 39 T 6 Fohe 7 Bl S| 38 qHeq00
=1 wiagel Tmfte 0 €2

16.3 AT (Event)

T Agess The 3R 3ok dfaeel wufie o 9 o ugr B fRd werr w1 ot
TYfte 39 Y001 9 Fetd H“ﬂgﬁa?mww (Universal set) &idl 21

T f9aeh I q1 9 IV o6 WY R fo=R Fifsw) gafua gfaest i

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

e, WM Sy o eui e o9 qiomEl § @ S qera: U fe wehe e o
ITIHA B T TH U 2 TR 39 T o ¥ o SR S % 319Fd had HT 3R TH
g1 € T 3fe@d Th §q=9d E = {HT, TH} s €|

B WA ® foh wyead Eufaeel wafie S &1 sueyead €1 56 YR B9 U € T
fafi=1 serell oIk S & Suugea o Frefafed daa 2:

ST HT dUiT ‘S’ T WA SUHT A
T ® e ad: § A=(TT}

3 o GE 9 U HH 1 7 B = {HT, TH, TT}
ol 1 Hen sAfushan 1 7 C = {HT, TH, TT}
fedta o § foa T8 = D= { HT, TT}

i =1 Hen eifuead o 7 S = {HH, HT, TH, TT}
ol 1 Wem q 9 efee ® 0.

S == ¥ 9% T ¢ R ufeeef v & R STeyeaa o 9 Uw e
Bl € ST fore w2 o | iaesl Saite %1 U SUHg=ad Bidl ¢ 36 W | uh
T o frefafed 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 um € 75 o ¢ Eql &9 %ed ® f%
w121 E wfeq &t &8 2

16.3.2 g2=121l & ahi? (Types of events) FZ3T 1 3ok 3Te96l o YR R fafv=
SRR T A S A S
1. /e @ fifyer wed (Impossible and Sure Events) & ¥q==a ¢ iR
Hfieel wafte S oft seet i e Hid &1 9 § ¢ i e e $iR S stufq gof
Hfieet wafe i fafved s #ed 2

T2 99 o fU oTeT 9 e oh THel W foeR ) 39 qdern i gfasel
i S={1,2,3,4,5,6} 2l

M AT E 5121 ‘I W Yehe HE&A 7 1 Urel @ i Fefud e €1 s e
T Eh S ST fo wehd €7

T qHEI0T T hig ot UROMH T E ok Widse i Hqe el i © i
Hfieel gufee o1 wE off s1e@E s E o1 wfed g i fafvea 72w €)1 e e
FT hd € T haet fad qgead & 5291 Eo 9 9= 81 g vIssl °, B9 %e
Thd € fF T8 ok ST ®eis W 7 I U Yehe BT TGS R

TH YR T E= ¢ U 3THWE o 2

B 379 B4 Tk 379 ¥ F U6l W 9 G o1 99 ¢ 41 favm’ o fomn
Y| Tdd F=(1,2,3,4,5,6,} =S.

g gt gRomg e F ok wfed gF &1 ffyea w3 €1 o/: F=S & fafvea
T R

2.9 g2 (Simple Event) g fdt w21 EH ohaat T € Wfagst fag &1, a1 ==
E ! W a1 WRIHe TeT %hed &1 UH weo fees giaeel gofe fsed » gus
1aFel B, § n W e formE el
IS o Tou, U foageht o 31 SoEl ot wieor 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=Ed § Uh 9 Afush wiieel fag € i we we fam
T B
16.3.3 F2137 &7 SFASIUTT (Algebra of Events) ==l o A H gEA QA
3feren W%W%ﬁfﬂ?ﬂﬁﬁ%ﬂﬁﬁ% W&%H&qﬂq (union),
EECiELSS (intersection), X (difference), HH=IH <kl & (Complement of a set),
SIS oF IR | HHA o1 T YhR TH SIS 1 HASH T=ad Hohal oh Hge S9ANT
SN T Fhd 2

M fifST A,B,C T8 JaN ¥ Hag oAl € formert wfasel gmfie S 2?1
1. 9%eh =T (Complementary Event)m ST AT Hue Teh 3T &l A’
2 58 5o A &1 ek e Fed €1 A’ H e ‘ATl oft e wm R

320 o foau ‘we fageh &1 A STel’ o UheT i | 9T iagel gt

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} 2
UM eifST A={HTH, HHT, THH} 5 ‘&ac T U2 &1 Yehe BT’ 1 <0l 2
RO HTT o 8H R =21 A sfed 7€t g 21 fohq g0 e dahd € T w2 ‘ATl
Hfed g5 81 39 YR, Y% qiom o fau it A H 7T € 29 wed © 6 A wfea
T 21 T TER T A A TR s ARl st

A’= {HHH, HTT, THT, TTH, TTT}
T A={o:0ec 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 qimfad 8 € st aal A €
BW ® a1 g4 ¥ &

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

3. 92T ‘A 31T B' (Event A and B) ¥ M4 ® fF I wqz=al w1 wdfts
AN B 9% T B & for o s1oea B0 € S A IR B I 6 S9afTS B § et
S A 3R B M § B Bl

Ifg ‘A 3R B’ e 8 @ Tg=ea A N B ¥ ‘A 3R B’ <1l B
ww,AmBz{m:meAaﬁT we B}

ST F Fore T T AR S S T § T i T A ‘e e
¥ T 6 YHe el ©7 3 S B ‘] ekl W Wehe WIS 1 AN =[aH 11 @l
2 F T HE &l a9

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

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

e HIY o6 FT==TA N B = {(6,5), (6,6)}, T ‘Teadl eh T 6 Tehe Bl B 3R
<l TRl T Wehe WS T AN <[aH 11 Bl ' ol e il 2
4.‘€IZ_'IT‘A'f%IﬁB=|%°f’ (Event A but not B) 9 STHd & fF A — B39 9+fi sferaii
1 T B € S AW d € oifeh BH &l € s, wgeea A - B! SR ‘A
fehq BTl & =90 X Gha1 €1 &0 WA € fF A—B=ANB’

SETETUT 6 Uk UM e oF G0l W faar SifSq)| e T A9 9 & g g
® AY IR T ‘uw fawm wem g g i B frefua feeen 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-={3,5}

(i) ‘Afeg BTEI'= A-B= {2}

(iv) ‘A—TR’=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 3THgH T

SRA: T S A 3R B UEIY STUeS GG el Wt €, 4% g 9§ femedt
Tk 1 wfed B SO ok Hfed T i STvafeld Sidr € steiq 9 U @i ufed T @
Tkt &1 39 < A Fg=IT A 3R B 3HIH e €

TH: Teh U@ h Ghehd o TUEIO W WA A ‘U fa9H GE gehe B S e
B'4 ¥ BEl 9&A Ude A’ W =R Hifswl

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

3 3e AdN WU F 3e B
THT A 3R B o1& el 81 3d: A 3R B WER ayers s &l 2|

feuwit T yfaey gufic # WA HeAT 939 WER Tuas gt 2l

16.3.5 fr:519 82_-17'QY (Exhaustive events) Tk 98 &l et o 900 W =R
Fifew g9 o € S={1,2,3,4,5,6}.
amen f=fafed seTet i gfienfiag 1
A: ‘4 9§ B & YHe BT,
B: 2 § &SI fohg 5 § B ¥&A The TAT
3R C:'4 ¥ 9t HeA Yhe BT,
a9 A={1,2,3},B={34}3RC={56).39 3@ & &
AUBUC={123}uU {34} U {56} =S.
Tt S A, B #iR C &1 f9:919 wed wed €| =% 9 9 K E L, E,, ..., E, ot
yfaget Tmfe St el € SR AR

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

@ E.E, ..E & 30 7= #zd 2| 3 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 40 11 9 3Afe 2
o et § W B Y T WER eS| 87

el ufdesl TEfE S={(x,y): x,y=1,2,3,4,5,6} ¥ 36 =4 2
da A={(1,1),(1,3),(1,5),(2,2), 2 4),(26),3,1),3.3),(3,5), 42), 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 2
ANB={(15), 2 4),3,3),42),5,1),(6,6)} #0
TAfTT, A 3R B TR 3fqasl T8l
T TFR ANC#0, AND#¢, BNC#¢, 3 BND=#0,
T THR I (A, C), (A, D), (B, C), (B, D) W& 3{qesii & B
I fC N D # ¢ AT, C IR D TR usT FATd 7|

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

F 7€ WO 3qash SR 1319 s w1 qq=g 22

wor afomy w1 yfaest wHfe
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT)} &
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AuBuUC={TTT, HTT, THT, TTH, HHT, HTH, THH, HHH} = S

ey, A, B R C 99 w1zt €

I HAN B=9,An C=0BN C=0

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

1.
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| woreeht 16.2]

ek O ekl ST 21 A SIS 521 E U O G 4 <9iar’ @ S g FUOul
W gq Ge e’ 1 R E R F U ST9est 87
Tk 9T SeRT ST @1 Frefafed seAed w1 oo it

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

AUB,ANB,BUC,ENEDNEA-C,D- E,ENF,F + 9@ &S|
Tk T H U % Uk SIS I thehd B 3R S R Yehe geet & forad €
frfafed seTet &1 avi wifsu:

A: U G T AN 8§ 3y 2

B: TFI UGl W H&A 2 Yehe Bl Bl

C: 9ohe el &1 9 %8 9§ %7 7 € 3K 3 & N 2

T SR % - Y T TR STTeS © 2

4.

6.

T Tl b1 T o IBTET ST 81 I AT foh T e e few A
T, o ‘< fo SR U 92 fR@ 1’ 1 B9, e (A e fa@ e 1 C iR we
'Tge faeer W o feer’ &1 D9 frefyd fvan T 81 9t & 378 9 %H
T e (i) WER Auast 27 (i) W ® 27 (iii) A= ® 2

@ Toeer T 9R IV S &1 9U i)

() = ST S e e 8

(i) o FAT S TER sTvers SR 9 7

(iii) & T S e Tgerst TEl g

(iv) = TR S TER S{qesi @ frg 9w & R

(v) < A S TeR SYqest @ feg 9w e R

T I Tep S &1 TN A, B 3R C frefafed 9er 9

A: T8 U T TH & Y| B
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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 3{uas R 99 s g
164 wifaemar &t Mﬁl‘g@?ﬁ'ﬂ %‘ﬁET:lﬁ'UT (Axiomatic Approach to Probability)
U AA™ & UES AT=sal B eHH Ui Te, gfaest wmfte qen g udenh |
Hafera westl W fomr T 1 w9 et e Siad o fre se o ufed 1 @
G o Ty ek Tsal b1 SUANT ohid &1 Wifiehal fagia frelt w2 o wfed e= =
T B 1 GGl 1 TH HY 3 H TG 2

fuselt wensti o g fordt ademn § a1 darfoq aRomdl &t §@&n 9h 81 W,
ot e 1 Wil 9 & w1 F ot o R H v 2

fepelt S12 ot Wikl a0 A 1 Tk IR faf s e 1 5| alem
¥ WS P 50 & foru stfrq@fee o e 1 st (depict) fm T 21

M o for forht agfesss qdemn 1 gfaeel wufie S 21 wiftshar P U arfas
A e © TSRt Wid S o1 s S=ed €, 3R qRER iaue [0,1] € S Frefafaa
st 6 g e 8

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

i) P(S)=1

(i) @M E 3R F &R 3gasi w2l © @ P(E U F) = P(E) + P(F).
sAfefed (iii) © =€ SEia e @ 76 P(¢) = 0. 38 fag &3¢ & fau eqn F=¢od ©
3R 2@ ® foh B IR ¢ TER vt seamd ®, gafae Sfeia (iii) o &9 9 € fw
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PEU ) =P (E)+P(¢)™PE)=PE)+P (¢) F1iq P(9)= 0
HH AT B 0, 0, ..o Jee w6 s qiom € steiq
S={o, o, ...,con}%l
Wiferehar 1 TR i @ =8 frewd e © T
(i) 5% o € S L 0 < P (o) <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 WX T Fed ¢ TR Hoha
=1 gfaen & fau 0 P{o ) & P(o) faEd 2

IR o fAu w s o1 IoTeH o The § B Yde gfony H 3R T &

Y e %ﬁm‘ﬁaaﬂm%

1 1
arerfq P(H) = AN P(T) = z o (D)

Ty e fuier S wfdesl 1 S il © Uiq g gen 7 dl I o
B T IR T W I T

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

H % WW:% A T T =é.

mgqp(H):i@ﬁxP(T):%éﬁ%  (2)
71 78 Fruito efipEide aie & ufasl s Jqe s 82
ﬁ,sﬂwﬁHﬁwﬁw=iaﬁxTﬁmﬁqw=%%|

B U € foh 1 wiferekar fefor (1) @R (2), H 3R T &1 wifgerarsti o ferg
e

arEqd o <A1 gRemH H qen T 1 Jifaekared & fae qeamd suwn: p aen
(1 - p) T7uifid T "ehd €, Sfh 0<p< 1 3R PH)+P(M)=p+(1- p)=1
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S 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 Wi S = (o), 0, .0 )71 FEfafed § @ w@w
oftom & fau wH-hE | Wik Fefor gy 22

M o o o o o o

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

r2 1 1 1 1
© 3 3 3 3 7 73
s + L ¥,N 1 N
@D 7% 2 6 6 6 2
e 01 02 03 04 05 06

T (a) TS (i): TR T@ p () 6EF T S TH 9 3 2
gfqa (ii): WiEeRareti 1 am
11 1 1 1 1

=—+—+—+—+—+—=1
6 6 6 6 6 6

3afeT 8 uiferehan faaftor oy 2

(b) W (i): THF HEA p(w) A T 0 T A1 T
gfqa (ii): W@t &1 AT =1+0+0+0+0+0=1
3afeT 8 el a4 2l

(c) WfaE™ (i): & Wiawand p (o) 3R p(o,) FoMEF €1 g@fae a8 fFuier gy
T B

(d) wﬁsp(mé)=%>1,wma€m&|wﬁaﬁméaqﬁ%|

(e) TR WfFsharell 1 4 = 0.1+ 0.2+ 0.3 +0.4 +0.5+0.6=2.1% gHT , T8
wifereRar fefeor 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} |

el B Th Afege A WG FH F AR G TR T=D A1 Ffexfed wem F The
Tl 2

M ofifsry, for aftoml o forg fefafea wifresard feifa =1 T €

yfaeei fdg:  BBB BBG BGB GBB BGG GBG GGB GGG

1 1 1 1 1 1 1 1
w5 0§ s s s 8 8 8
A T oo ‘qead:  Twh fegad o™ 1 ehedl’ HIA ¥ 9 "l '=AaH
Al el 1 e’ % B W Yehe W &
T=d: A = {BGG, GBG, GGB} iR B = {BBG, BGB, GBB, BBB}

W PA) = TP@,),Vo, € A

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

98]

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

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

3T T 3T TET0] ‘Teh fageh i 1 9 St R faar &1
30 T @1 giaeyl FEfe S = {HH, HT, TH, TT)} 21
e it T fafa= aftomi & fau fefafed wfgsad faifa = 7 2
1 1 2 9
P(HH) = 7. P(HT) = . P(TH) = —. P(TT) =
Tl g Wikl fftor sifpEidia i o fdeial i Sqw o 21 3R
319 &9 T B 'S SOl § Uk |1 gl g @' 1 Wifehd o bl
Rl E = {HH, TT}
9 4

e gl o, € E% foU 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, &I 0<p<1

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

1
a0 np:lzﬂp:;

M ofifey o wfaesl wofte S &1 1 T =2 E, 78 YR ® 5 n(S) = n 3R
n(E) = m. A€ Y RO W9 H9e € Al 98 Sid el @ T
E o 3T TRUIHI ohl |&
= ool Henifad uiomH B TE@

P(E)="
n

16.4.3 T2 'A a1 B' @t 9Tfiekdr (Probability of the event ‘A or B’) 38U 18 TH
A ‘A A1 B’, &1 WfIshar s1eifq P (A U B) 1 I

UM efifSe, A= {HHT, HTH, THH)} 3R B = {HTH, THH, HHH}, ' T f&eh &1 9
IoTEl o el w1 g HEA B

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

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

Ffg |t afom Tm Fare =

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

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

ThfeTy P(A) + P(B) = §+§—8
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 AN\ B o 3169d) 1 Wiidehal shi ] 9R GiAfera fan @ 2|
3/d: P(A UB) &l 1@ & o faT 0 A N B o gfaast fageti =1 wifaeskarstt &t
P(A) + P(B) | ¥ =& &I
#19id P(AUB)= P(A)+P(B) - X P(n,), Vo, € ANB

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

a[: P(AUB) = P(A)+P(B)—-P(ANB)

ST : A A 3B forell aiieror =) &g < sed © aa fRel s w1 i
1 qRWT o STER 86 Wd el € T

P(AUB)=X p(®;),Vo,e AUB.

EIIED AUB=(A-B)U(ANB)U(B-A), zafaT
P(A U B)= [XP(w)V®, € (A-B)]+[XP(w,)Ve,e ANB]+ [ZP(@w,)Va e B-A]
(FifH A-B, A N B 31X B — A &R 379asT 2 (D
iy B P(A)+PB)=[X p(o,) Vo, € A]+[X p(®;) Vo, € B]

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

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

+ [XZP(w) Vo, € (ANB)]

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

= P(AUB)+P(ANB).
31d: P(AUB)=P(A)+P(B) ~P(ANB).

TH o T dehieqeh AT fEfafEd yeR 9§ o o s e 2
AUB=AU B-A) &l A 3B - A TR ¥as 2l

A B=(ANB)UB-A) & AN BS3RB- A TER Fqasi &
iRl &1 SREEE (i) g, B9 W B @

P(A UB)=P(A)+P (B -A) (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 IR B 1Ega G=ag & Ffq 3 A WER Aqas et & at (AN B) =0
AT, P (A NB) =P () =0
3d: TR STIeST TS A 3R B, % foT, 89 U ©
P(AUB)=P (A)+P (B), S for wifterar =i afaEia (iii) & 21

16.4.4 T ‘A-7gT’ @1 GIfIerdr (Probability of event 'notA') 1 € 10 % 3ifha
Uil aTel 39 U oF S H W T U FRIeH oF TUU T HeAl A= (2,4, 6,8} W
o hifSTa) eqeeden gfaeel "afe S={1,2,3,..,10} @

Ffg gt gfomdt 1,2, 3,...,10 1 T9 9T OF o 9 Ydsh 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 ATl =A={1,3,5,7,9, 10}
1 P(A") = P(1) + P(3) + P(5) + P(7) + P(9) + P(10)
6.3
10 5
3 2
T YhR P(A’)=§=1—§=1—P(A)
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Y & BY I8 off Ua1 § fF A’ dU A WER STUFs SR 19 "o 7

I1a: ANA =¢03RAUA =S

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

a7 P(A) + P(A") = 1, Sl (i) 3R (iii) & 99 g1
Rl P(A") = P(A &) = 1 — P(A)

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

SETETUT 10 AT ok 52 TNl ki Tk Tell-+ifd %t T g § ¥ Tk v b o ?)
fhTel T o< 1 Wifehar T Hitsie A

() U g R (i) O SRR T B
(i) T T W1 AT @ (FUq FaS A gRA ),
(iv) O 32 T A 7 (v) T el W0 T Rl R

Tol W 52 Tl 1 el it el T gt ek qx FeRren S @ d e giom s
e 52 2l
(i) O ST S feRTen e ue 2 T ®, i A 9§ eI T 2
TEa AW egEl ®1 @ 13 2
13 1

39T, P(A) = -2

31, T g2 1 I Fehrer &1 wifaehar =i

(i) WM ifSe for s ‘frerten = e SoRRT @' 1 B 9 <@ e
gafaT ‘Fepren = W 3R & @' i B’ @ g9 e
@ P(B)=1- P(B) = ot L2
52 13 13
(i) W ST we ‘ FrehTen T U HT W 1 B R C Y @ B
THfT I C | 31@dal &t 9@ =26
26

1
afefie PO =55=5

T YR Il W1 1 91 TFepte &1 wifgerar =

(iv) T SWe (i) ® A @ TR s fehten T uwn €2 o B Rl A9 S9id €
FafaT s ekt T IR €2 1 e R O A7 AR § <

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 fewh € 590 9 4 ot T1 &1, 3 et T ) iR 2 et T
#1 21 feoh R wd A o gaed B O § 9 U ferh Agesan fepredt S 2l
grfRd F1d I foF Femrelt T2 femk (i) ofret T1 &1 (i) T 1 1 2 (i) Tt @
F1 2 (iv) Tl T H T R, (v) A B S ;A A TR 2

wc1 fewhl 1 a1 wE 9 T THfaT T9a qRoTE # Fa e 9 gEl
U ST seTsti A, B C 1 36 YR 9§ gitfya feren T 21

A: Frarelt € fewr ot 1 &Y R

B: ferrelt T fewr diet 1 &7 7

C: frarreft T fewm e @1 #T 7
() o @ =1 fewnl 1 9@ =4 s1efiqn (A) = 4

O | &~

3@ P(A) =
(i) el T hl few@nl & @ =2, A n (B) =2

2
ESiied PB) =7
(i) el T T fewnl & FE&AN = 3, FAq n(C) =3
3 1
ESiied PO =573
(iv) T se ‘femk fil W oW e ) CAEY # R o'W Wd @ TR
P(C-&) =1 - P(C)
zafaT P(C-El) = 1—%=§
(v) ¥ ‘ea W & fewm o1 e W st femw’ &1 9= ‘A u C’ § aftia e
S Hehdl B
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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 OH ST B e Feeiet * aifet adien Sl 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 € g’ i BT FC W <iian S Gkl €1

Fifer  E & ‘E-&l, SAiq * e1fer Tdten S0l 781 Sem’ 9o F7se ‘F-1, eI
 anifyran wden Sl e S’ wd 2

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

CC ] P(EuU F)=P(E) + P(F)— P(ENF)

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

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

(b) PEMI ¥ 9 %7 T FY TH A0 TI BIm)

=1- PEM 3 i)
=1- 0.02=098

(c) =T ‘THl | W oherel Tk S0l B’ fefaiEd s o g9ey B
‘arfrer Sftol B IR enfymn S<iof & B

T ‘erfe S<il & e eI ey Sl e

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

safe, P (3 H 9 Shadl Tk S0 BI)
=PENF T 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 TR | ARl il pel WA =2 +2=4. % =N Ak § ¥ Hl AC, ek W
S ST Hehal €
(a) wfafg o g 9 7 eF &1 o7 © fop wifa o < forai 81 < foai & 9 < o
T & 2C, = ITH 2
2

Lo G Ix2xdl 1
(b) Gfafa & wh 29 g 1 arcad ? fF 3ot St @ 2 qR § 9wk ey g
% 2C, T ¢ a0 | fori § 9 uw g % off °C, % T A I B
FH & 2C,x*C, Tk &

2 2

_GxC_2x2 2
T (T F8= 0~ T 53 3

(c) = e I 2C, TR T A N R

C_ 1

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

| wmarett 16.3 ]

1. wideel w9 S = {0, 0, 0, 0, 0, o, o )% TR = o Fefated § |
®F § Wifgwar fufor au 7@ 2

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

(a) 0.1 0.01 0.05 0.03 0.01 0.2 0.6

1 1 1 1 1 1 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

VA 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 T EHH T SRR B h1 WITehdl 1 B2

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

Tsh FERTTT (unbiased) Tassht foeh T q01 W 1 IR W a1 W 6 Afehd §
AL Weh ST I <A Rl SSTEAl Sl &1 Wiehal 1 shiToY o Fehe Hemei
=1 A (1) 381 (i) 1281

TR g § 9R gew 9 B: feEt 71 9k afufd & fau agsse g
FEE] A1 T € A Tk St oh g4 S 1 TRl Gere 82

Teh 3R faeh i =R 9N Sl S € SR T =fd Joish o W % ®
ST & TR Yk 9 W 1.50% TRAT 21 39 Teru o yfael wafe § 9 Hifew
for omma =R Sorel | forat fafe= afyml o = wed B Wy € 3 e o
T YIF i WAl o Ad i ?

i s T R SO Sd ¢ frefafEd w1 wifhesdr F it

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

(ix) Ahad 2 9 Yhe B

i el W A S %%am‘A-ﬁ’aﬁmmW|

I3 ' ASSASSINATION' ¥ Teh 21&R Al A1 Sl 2| Wikl A hiferg fof
T T 37&R (1) Teh T (vowel) %(ii) Teh SIS (consonant) 2l
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11.

12.

13.

14.

15.

16.

17.

18.

19.

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) Ifekd 9d (consistently) TR
# T T

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

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

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)=§,ﬁ2ﬂﬂ'€ﬂ%| e A 3R B TR sTgerst w7,
P(A 91 B), @ HifSQ|

0 | =

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

@ HIT (i) PEAF) (i) PE-TET 3R F-7&h)1

T E 3R F38 Y& ® o P(E -l IR F-7&) = 0.25, aret o E 31 F 7R
uerst § a1 T2

TEAT A 3R B 38 N € 6 P(A) = 0.42, P(B) = 0.48 31 P(A 3R B) =0.16.
Eﬁ‘clﬂﬁl"l:

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

Teh ISl 1 el X1 o 40% fereneff wifora qgd & &R 30% Sia fomm ugd 21
Fe & 10% famneft 7forg ik e famm S ged 21 AfE FHean w1 sk formed
el A1 Sl €, Al Wifrshdl i shiferg ok o i =1 s famm agar g
@uﬁmqﬁwaﬁﬁqﬁw(Tests)ammrr{méﬂﬂa@mw%w
g 97 T faEnedt #Y veet Wew ¥ Sl g9 w1 yEfewar 0.8 7 3R g
weror | STl B w1 Wifekar 0.7 81 S § W HH W A Teh GUe01 Sl
1 WIfeRd 0.95 1 XAl TeTOT i ST H T AR o 8?2
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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
Gii) foremeff 3 Twmwm & g 2 fhg wEH w1 T g R

fafaer 3qrgyor

SarEvuT 14 gfgal § M 3 9N el A, B, C 3R D ! Ag=sd FH | A1 HI|
Wi © T 3&m

(i) A ITB E TEA H1?

(i) A 75T BUUEA 3R BHl CH 98l 12

(i) A FH YA AR B ! W@ Ad § IB1 H1?

(iv) A A T FH T8 A T WM T AT H1?

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

gl 1 g AR IR A, B, C, SIRD &1 A6 o fafie=1 g %1 TE 41 e1eifq 24 2
TEMAT 1 (S) =24 Tk T 1 Yiaeyl G o radl i §e 24 €1 3 9t 9o
T GHeT HH T §1 3H T & gideyl gufe
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
() | S T ST AT IET B E Ygd it €, i E® g9 2
gafeTT E = {ABCD, CABD, DABC, ABDC, CADB, DACB
ACBD, ACDB, ADBC, CDAB, DCAB, ADCB}

n(E) 12 1

n(S) 24 2

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

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

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

SETETUT 15 5@ AR % 52T F UG ¥ 7 IR F1 UH WS S S € A 39 A
T WGkl T HISTC foh S (i) TR <98 Snfaet & (i) Teaa: 3 &9 2 (iii) =
3 IR €

&1 WHEl i el HWE HEA = °C

(i) 4 eIl Hied YRl B WA ='C, x °C, (374 3 Ud WW 48 W&l H W T
ST 7)

‘o, x®c, 1

2c, 7735

(i) 3 TR N 4 37 T A TR FT H@T =4C,x*C,

3T P (S8 ¥ =R 9I_IME) =

‘C,x®C, 9
?C, 1547

THfeTy P (424d: 3 R¥ME) =
(i) P(FATH 3 S=E)
= P(q2Aq: 3 SIEME) + P(4 F1&0E)

9 p. 1 46
T 1547 7735 7735

ETE0T 16 AR A, B, C fvdt wmsfess w@im & @wa &9 weamd & @ fag wifee %
P(AUBUC)=P(A)+P(B)+P(C)-P(AnB)-P(ANC)

-P(BNC)+P(ANBNC)

7ol faamfit E=BuCda
PAUBuUC)=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)ﬁﬁﬁfl’q}fA,B,C,DQvﬁTEﬁQTPTfFI'QTI
(a) A,B 3R Co HuY: T8cl, SHU o TG I T H1 41 Wkl 22
(b) A,B3R Coh el o i (frel st m) W wH 1 1 wifdendr €2
(9 <ifSe for gt oifam %9 om0 dwre §1)

T I1E B9 U8 oiF Tl o fou SAfaw wHl o idest guie W fomm =Y qf adn fe

51
Bk Py.ie. (5-3) =5 x4x3=609faee fog ¥ X gk 1 Wfehar %%I

(a) A,B3RCHU: Jod, T o dE WM R ®d €| 39 fau wh € sifaw %0
2 SFATAABC

I: P(A,Baﬁxcm:gaﬂ,@%amwm@ﬁ%hé)
(b) A,B 3R CTed diF Tl T 2| 38 folT A, B 3 C o feu 31 oiier 81 sHfeT
39 WA o 9a 31 ufaset fag @i

3T P (A, B $IRC T W WM | & ) =%=£=i

fafaer goract

1. wF fesd § 10 @, 20 el 9 30 & Tiferar w@it € fesy W 5 MicEr agesa
fepTelt STt €1 WifdeRar o ® T
() | Mferat et &2 (i) ¥ 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 € AfE a9 (a) T fewe @ilied © (b) q foe wfied @
(c) 10 fewe Efen &2

100 ferenfefai & @ 40 @R 60 fomnfelai o <1 o =A@ U &) A o9 AR SRt
e i 100 fernfefi # € @ wifverar =0 ©

(a) 9 T T & a0 H B2

(b) 39 THI SFAT-3TT T H B2

o eaferrl o ferg i o forgeny T € 3R wedkes o ferg v feran wen ferhren
21 T ) fAwTE § Ages 36 YR el T R o fawts § uw @ u
2| WITRal 1 HITST 7 w8 § FH TF 99 310 §el fwe § e T el
A 3R B 52T 39 YR & T P(A) = 0.54, P(B) = 0.69 ST P(A N B) =0.35.
Eﬁ‘cl—ﬂﬁrl"lz

() PAUB) (i) PA"AB") (i) PANB)  (v) PBNA"
ek e oh HEEE § ¥ 5 HU=E 1 =g Yo @ihfq o forg fean @ 2l
Ufe HHERE 1 SN et 2

o ™ fe g (Tt W)
L. W M 30

2. T M 33

3. vitad F 46

4. uferg F 28

5. ey M 41

TH UE U Yae1 U< o U Argesa U Al 1 =ae fRan e e o geu

71 35 o 9 eiferk Mg T EH w1 Wikl 22

9.

€ 0, 1,3, 5 3R 7 ki G 5000 W St TR ekl shi @A 1 A=A FHT0T
foman T B Al U @ 9" W o IO S @ qifdehdr € e,
(i) 3Tl ol U T&1 &1 SMQ? (i) Tl &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 N WIThdl € o g oafe e1e=l @ier o fou Het A o1 qar e of?
qrRIIT
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-"eT : 9e=ad A’ IS —A
ST A ST B: 99=59 AU B
ST A 3T B: 9==9 AN B
TeTm A foRg B Ei: 99=a9 A - B
WY TUas geATd: A iR B WER qes gl € a€ A A B=¢
9 7 WER uEst 9eA : 9eA ELE,,..., E TWOR et 9 {3
g I E UE,U..UE =SSR E NE =0 ¥i#j
UTfTehaT : Yook wfaeel fog o 3F T T Wl P (o) UE € fR
(i) 0<P(0) <1 Gi) D P(o;) 8 ©eS=1

LR I R 2R R 2N R R 2

*

(i) P(A)= D P(w;) T o, € A
Tem P(o) RO o T WAl FEl S gl
¢ [ FATad YTy : T Jifaedar drel gt aikomm
¢ TS ol UIfHehar : Tk 99 Fefoad afioml aret afikfag gfaest afe & fog

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

AR n(S) = Tq=a S U 3f7al i HeAl
¢ AR BHE T wAM B,
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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 FeTA S fau

P(A-&l) = 1 — P(A)

Ufetieeh grewfy

iferar fasia =1 fasm, wforg &1 o= vmEneti i A, =rEeies wRoT 9
B3 T| SUHT ST 1661 Trareal W g2 off w@ geell 4 Uk Taferemes qen wivraw
Jerome Cardan (1501-1576) ¥ 39 fowag W Wgell J=& 'HaM & @ell |,
(Biber de Ludo Aleae) fa@lt| I8 q&eh 3eh TRUNUNIT ¥ 1633 H U1 g3l

T 1654 H, Chevaliar de Mere -H& 3R 7, 98 § Hafd 5 Foesl
EQRGETS qutag wrErEt NI e TfUTas Blaise Pascal (1623-1662) ¥ HUeh
a1l Pascal 38 Yo o1 GHEAA § &6 o ol 3K S=i4 gHe! == g
IEE TR Pierre de Fermat (1601-1665) § @il Pascal 3R Fermat g1 =
Wad ®9 Y gHEART H g Rl

Pascal 3 Fermat o 3ffdfiem Tsh ©d et Christian Huygenes
(1929-1695), T T el J.Bernoulli (1651-1705), Tk Wi A.De
Moivre (1667-1754), Teh 37 Wi¥ A€l Pierre Laplace (1749-1827) qel
®Hl PL.Chebyechav (1821-1894), A.A.Morkov (1856-1922) 3fiX
A.N.Kolmogorove = #t Wifeerar fogia ® faftte ahem fean wiaerar fagia o
AR 1 99 Kolmogorove i el 81 T 1933 W Yeh1fyrd Skl Jdsh
‘yifererdt F 2MeR’ (Foundation of Probability ) Y ifaendr ! qg=ad el =D
WﬁWWW%@T%WWW (Classic) |MHT STt 21
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