sere Y

TfaeRdt (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 wfHest (Introduction)

Tl &I Hensh H eUF Witaehdl I Heheudl I fafq=
uRfeerfaat st stffyeaar 1 @9 o ®9 ¥ gg1 81 gH Rt

W&mewmmﬁﬁﬁmﬁw%am

1 . :
5 T okl off| -1 el Heffard aRomA (outcomes)1, 2, 3,

4,5 3R 6 & (TSt & ©: ®) | U2 ' Th &9 &I oI
BT o TRt TN 2, 4, 6 (31iq dF Hemd) &) e
®Y 9§ fordl s &1 Wifgehdr I 3 o U 89 e & K olmogorove
s RO %) W @1 g o w5 e & ww ((90F1987AD)
SFIAE G H | AThdl & 39 Fagd I Wiidehar st qas fagia (Classical
theory of probability) gl Wl B

el el § gHA WIehal i UeT0T 3R Gehfold SAlehgl oh SMUR W 1d Tl |
2l U WTTarehal okl WifETehta gfteantur (Statistical approach) &d 2l

7 <A fagidl § 9 TR geed €) Seeva: 31 fagidl s ST Ak
A W T @ S G € o genfaa aftomt Y gen emfifid eidt @1 g
fagid o &9 et Henforg aRomHl o1 o S9red 9 B SR shifse foR aftomt w6 wm
G hel Sl € 5 &6 98 faverd w1 %iE SR A 8 5wk uRon o ufed
TH HT GAEA TR T 31fuss B SR IS H, 79 I8 A ? R geft oRomdt o wfed
B 1 GO (WTHehdl) THE B 37d: THA WIiHehdl @1 gReid wE & faw ww
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WifeRdl = TH G RO 1 SYAN TR €1 98 difther gfte 9 ek aiwr =& )
AT &9 o ToTas A.N.Kolomogrove = W 1= Wifdehar fagid 1 fawm fomam
I 1933 | YhITd 79T &k ‘Wfehdl 1 3MER’ (Foundation of Probability) #
YIfIehdl i IR o foal s @d: yoifor qea (Afea) fuifa few ga srem
T g Wikl o s 3fteshivn, 9 wirear o1 IR 3feshivn (Axiomatic
approach of probability) H&d €, S 31&TaH | T ISRV i THFH & AT Fo
ql CARCA RS I IS CERED %é@ﬁmﬁw (Randomexperiment),?lﬁ??'f
TR (Sample space) , T (events) S| ST 37 R H 3T 3T @t STIART
T 31T R
16.2 argfeseh uitaror (Random Experiment)
fer Sem 4 &1 T8 %E fFaea #d § foes qiom we9 T B Eh © AR 3R
foRat IR oft R S 3R o fou, R K U s o i 1 9 7 S
gU ot en fafvsd ®9 9@ w8 gd € fF w0 &1 A 180°@Mm

T 30 YT o i e W ek wid € T e aRikfadt o SeeE
W ot qfRome g Uk G1 I el B1 SS1E0l o folu < Uk e 1 S S @
a1 o (head) 31 Wehell € o1 U (tail) 31 Hehel ® oifep eq ae fHfvea =2 o gehd
& fop areafaes o 7 < 6 9 0 B2 39 YRR o SIS0 i Argfeseh Ter sl
STl €1 3Td: Ueh GEI0 shi AEfeseh Terul wel Sl ® Afg g8 e < s

(i) =9 Th U A Hefaa giom |

(i) w0 % qUi T ¥ Yee IR Fam HeE 7 gl

i SHIfSTY TR ek Ol 1 Thehel o1 TieTOT Agfeseh © A1 TET?

TH ™ § Ueh ATgToseh TUEI0T i oherel TUETUl el T § Se ek feh ST
= 1 T T 2l

16.2.1 gRumg 31T gfaeet wafee (Outcomes and sample space ) et afess
wieror o ferelt wuifera TSl i aRUTR wed )

T I ek o T W faem ) AfE 59 U o H9d werh W sifehq faget
1 e ¥ o9 WEd € 9 39 qen ok 9Romm 1,2, 3, 4, 5 91 6 81 gl giommi @
e (1,2, 3,4, 5, 6} T THe01 61 giagyl gt seed

3rd: fordlt agfeas weror o qsft garfoq aRomal &1 Sqeea 39 e &1
wfaeet wafte weema 81 faesl wEfte i Hohd S §RI Wehe fohan S 21
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faeel Tmfte &1 Yok 3Tadd T Wiaeyl fog e ¢ T wel |, Agfes
e 1 g% IR ff wfaest fog wEam 2

3T FS I[N R fo=R +
SETET0T 1 Q) THeshl (T 1 T o1 991 SHY 2 % 1) i Teh aR o1l T 81 Jiagel
TAfE A@ Sl

7ol Ted: fager 3@ otef # fadw ¥ fo &W SR ween fowe SR qEu faee
Galfed Y Wehd € Sifen ST Taeenl § o forell w0 fomi (H) o1 92 (T) Wehe &1 Hehdl
€, gHfere Hueg uftom frefafed g wehd €

A fgeept W o = (H,H) = HH

uee fageh W fom 3R SR W 9 = (H,T) = HT

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

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

31aud, U gu wdieror 1 gfaget wAfe

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

| Teouit | wheror 3 aftomm H aen T o Sia 7 &1 S & o swigd 3 §
ferd sTg-fo™  (comma) 1 Big &2 o B

ETET0T 2 U ok Sig (TSR ek Wt T 1 SR @A Aiel U1 ®) i T AR
Thehd oh TR R Wiqeel Gafte Fd whiferw) gfaest wufe & ofa@dl &t @& ot
Fd hifed|

&1 UM elifee o el 0 o 9 W 1 3R @l T W 2 Yehe el ¢ 9 39 R
F1 Hfgd T (1, 2) W FEfd w1 € @ R, 9 i @ W 3 SR da W
5 Yene BT B, i 39 UROmE W1 (3, 5) gW el w2l

ek &9 9 Yedsh IO 1 shifd I (x, ), 5 Fefua feman S dehar © STl

X el T &% 9 W ARy oAl T W Yehe B Al HEad B Srqud, wiaeel wafe

frefafea 2
S = {(x, y): X It T8 R Yhe & Xy T8 R Jhe T&T 2 }

79 yiaeyl Tfte & oreEl ® W@ 6 x 6 =36 ¢ AR Wiasyl gAfe Fre 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 frAfafad @ e o fau Sugea faeel wafie &1 S i
() T T I S H Tk | T, Th 2 & o Th 5 & o [k &1 98 ST Sl
Y TF & 9% TF I o e 2
(i) T A frdt =d Tomml W T a9 d 8 arell gHeAs & del
fore 2|

el (i) A ST 1 & o1 TR Q W, 2 & &1 f9ash1 HE T 5 ® &1 99k R W
frefid B1d 21 38 g Sid ¥ TehTen o Yeen foaen 9 faeel § 9 & ff
fgerert Q, H a1 R &l Hehall 21 Tt fiqach Q o Ta &t aR ekt o faesht H
R & Ghal 21 374: a1 faeh frebrem o1 9Rom QH a1 QR &1 ¥kl 21 36 Y&, H
o GTd SHd SR R T faekt Q @ R E Wewal @1 sdfe, aiemm HQ = HR
&1 ehdl B ¥ad: R ok HTq SOl R Ferten 7@ ekt Ha Q & Hehal €1 s@faig
gftomy RH &1 RQ &M
a1d: wfdeel @afie S={QH, QR, HQ, HR, RH, RQ}?I
(i) Tt =% TSER W gEeART ® g@ 0 (fFdl gEleT oF 9 81 W) a1 1 A
2,9 HE off o[ quie B Hehar 2l

q: 3@ we & fau wfaget i S =0,1,2,...) &t

IETETOT AT THeRT IO Sl 81 9fE 39 T o< Yehe & a1 89 T e, forms
3 fieft T 4 The T €, ° © e T Feprerd €1 AfE foeeh W U2 Yehe el € dl 8W
T U Tehd 21 39 e % ufdest gufte w1 aui wifsu

T A Wit &9 el 71 # B, B, B, 3R W A& B W, W, W, W, § frefaa
FW §| 39 a1 et i

S={ HB, HB, HB,, HW , HW,, HW,, HW , T1, T2, T3, T4, T5, T6}%|
721 HB, #1 31ef € foF foer W fom ® @R W B, frarelt € 81 HW, &1 o1ef @ foF
foaer W fad 2 ol e W, frebmett 7 21 34 WoR T, 1 o1ef € R faes W W SR
U W HEA | Whe g @
IETET0T 5T T Fe0 R fgar wifse 5ot fages &l TR-9R a9 d& S9ed
W § 59 d% 39 R o9 e 7 & WU sHHhl eyl wufe & avit #ifu)

Fol 38 e § fod gyom 39 A fd 39 O gy S s B 9 fed o
off yehe & Fehel 2|
1q:, aifed wfaget @afte S = {H, TH, TTH, TTTH, TTTTH,...} 2|
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| werarett 16.1]

frafafad goi 1 9 7, 9 g o fafde qdemor =1 yfaeet sofe I sifsw)

a s b

10.

11.

12.

e faeh 1 99 aR S T R

T I <) 9] Uikl T 2

T e W) 9R STl ™ R

e TeenT SRl T ® 3R Wk qrEn e TR 2

e et ST T € 3R chaet SH <90 |, ST fadeh W e yehe el © U

T T ST B

X WY 2 Tigeh 3N 2 AR € qe1 YHFHR | | g 3N 3 aSiHal 21 39

wieror <1 gfeyl gafte J@ HifSy fSow Teet T A0 g S e R s s

<1 T

Teh T AT T T, ek S U 61 3R Teh 31 Il el 7 61 T 9l § @

T U UIE A A A T 3R W W T R, U 1 TSI THF FW ok

Telsh T U @ i foran w21 wfagel wefie w1 it wifsw)

T TR0 | 2 T arel IRaRl | | Y& H Agoh-aighdl ol qes &l for@n

S 2

(i) o eart &9 38 o1 & S 4 € foF 79 o %9 | a=a1 TIeshl A A
2 o wiaeel wafe == gni?

(i) af% T wh e ufeR § e 9 en W § d @ v e
2RI

T fess § | o @R Th SE 3 wHhg g @i T ?1 9 R S (in

succession) o feeenfua feru argesan fenrelt St 21 59 wdieror w1 wiagst

HHfte Jd i)

e Thel U foeeh i IwTen S € iR 4K 39 W o wehe g € df 39

T IS Sl 1 A Teell IR IBTeH W UL WIw Bl € Al Teh Il Thehl il

21 ufiest THfe 9@ SR

M A foh Soail o Tk @ H W 3 dod Igesal Hed S 81 Jieh dosl

S ST SR 39 @ (D) A1 Stk (N) W afiehd shid &1 56 THeTul shi Hiieel

HAfte Ad wIfSw)

e ToehT SoTen STl 1 A€ 9o T g Al U uren thent S © 1 4fE 9 W

Tk GH G Uhe Bl € o TR Rl GA: Thehl ST €1 39 THEI0T 1 Hidsyl gAfe

@ I
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13. NS &1 =R 9fEE W @A 1, 2, 3 3R 4 S-St fael 7 €1 g ufHa
%! T fosd o T@ HT weli-wifa fiemn @0 81 T oAt fesd o @ < ufeal wh
& o g fo wfoeenfu frw fremoman 21 5@ whemn w1 wfaeet wafe 9@
ifTa)

14, Th e § Teh UGl enl Sl € SR A U W 9T SN W9 € Al Uk THeht
T IR STl Sl 21 FfE 9 W 9 He favm 2, af faeeh i 9 ) 38T
21 yfaest wufte fafew)

15. T Toesht S @0 4% 39 | 92 e el ¢ @ 0 fesd o @ 5w 2 et
3R 3 et WS @ ¥, T g fehed 81 9 fiees W e gehe g € df 0
I TheRT ST €1 39 THeTOT k1 wiagel i fafem)

16. ek UTET %! G- 6 qeh Uikl STl @ S/d ek S8 T 6 Tehe = Bl ST 36 TH&00
=1 Wiaeel Fafe 1 872

16.3 "<t (Event)

T Agfess Tham 3R sEes giaeyl wufte o an H ugr 21 frdt wheror w1 gfaest
THfte 39 T 9 Hafid Hﬁgﬁﬁmww (Universal set) B 2
T 99 @l q1 9R IV o e R =R Fifvw) gafia gfaeel wafe

S = {HH, HT, TH, TT} ®|
31|, g1 eifse o gart wfa 34 uRoml § @ S dedd: T fod ge 8 %
I el B1d B 8H U § o 39 SIS o 8 o skl S o 319@d sheadd HT @R TH
g1 98 < 319¥d Tk 9= E = {HT, TH} <" 2l
B0 Sd € foh g E ufaeel gfie S 1 Suag=ey €1 3dl YR &F i § R
faf=t et @ik S & SyageEl o Frefoafaa g 2:

ST T qU 'S T WA ST
w2 H e qead: o @ A={TT}

9o o e HH Y HH 1 7 B = {HT, TH, TT}
ol o1 S stfusad 1 @ C = {HT, TH, TT}
fadta Som@ o foa =& € D = { HT, TT}
ol =1 g stfuswan 9 2 S = {HH, HT, TH, TT}
ol 1 wEm 9 9 sifus © b.

ST ==t @ e T € f gfaeel gufie & frdt STaq=ag o T T T
2t & o Rt Tea o Ha wfieyl THfe w1 U STNEE e ¢ 36 weyd § uw
Tl &1 Frefafed ger 9 aRfid fran s 2
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uftarer  giaesl Tl S w1 *IE STEH=IT Th HESAT Hel vl 2
16.3.1 Tek " @1 gfea gAr (Occurrence of an event) T I i Hehd &
e R faar SN 7F ST ff o2 ‘I W 4 9 B 9@ Y& e & E
Y ety foarn ST 1 =fE e R aredd 7 ¢ 1 YeRe Bl € dl €9 e Wehd § Toh Sl
E ufed &g @1 oega: afs ufomg 2 o1 3 € qf g9 #ed € fF W E ufeqd €€ 2
a1d: fepell wieror o wfaeel wwfte S w1 w2 E ufd g2 el st € afg wdieqor s
IO 038 YHR ¢ F 0 e E. afs 9o ot € % © ¢ E.di 9 %8d ® &
¥z E wfed 7 g8 2

16.3.2 g2=137 @ Tant? (Types of events) 13Tl 1 Seh 31a3d! o 3MHR W fafv=
TRl | efiepd feman S @ehal B
1. st a THfye@ wesd (Impossible and Sure Events) & @g==a ¢ iR
wfdeet gt S off et i He wXd & I | ¢ T STHIT T AR S et goi
yfieel wafee @i fafved s #ed €

T 9usH o fou omew uren %epd oF e R faem ) 3w wdieror w1 yfaset
Tafe S={1,2,3,4,5,6} I

M AT E 5121 98 R Yhe G&A 7 H1 U @' 1 FEfid s g1 e
e E o G Sueeed for@ wehd €2

TSl GUET0 H1 h1E ff IROMH S E % widee i Gqs T i @ ereiq
Hhieel wafte w1 i o sre@E s E bl ufed 8 @i ffved T2 W €)1 or: g
%% Tohd © o herl fiod G=ad € 5o E & 97d 9q=ad €1 TR I3 §, §6 e
Tohd € o T8 oF ST Wersh W 7 Wl U Wehe BT STEE R

TH YR A E= ¢ U HYE S 2l

3EY 37a BH Ueh 31 51 F Ul W 9l S a1 df 99 ¢ =1 foaom’ ) fomn
| T F={1,2,3,4,5,6,} =S.

g gt qRome e F o "fed gF &1 fAfyea w3 21 o F=S & fafved
T R

2.9 g2 (Simple Event) afg fwdt 5o E o st U € wfasyl fog @, ot w2
E ! WTeT 1 WRItWer ST sed 81 TH qdem e gfaeel gafe fsod ngus
sferrel &, § n e s formE gt 2
IR ok fou, uw foaent o I IWTel arel qden w1 yiaest gafe
S={HH, HT, TH, TT} |
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E = {HH}, E,~{HT}, E,= { TH} 3R E={TT}.

3. fagr we=r (Compound Events) afs feeht wen1 o w& @ eifuess wfaest fog e
g, @ 30 fagr g FEd €1 ST & fau uw fuees w1 9 ssmel o gdhe |
frefafad semd s s 2

E: de7q: U fod yehe g

F: =J7qH & fod Jehe &M

G: 2ifusraq T o gohe B, sl
T TS % G S % SyHgesd fEfafed 7

E={HTT,THT,TTH}

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

G= {TTT, THT, HTT, TTH}

Sww Yoh SUHgeEd W Uh 9 oifus wfieel fag € swferg we we fam
A 2
16.3.3 Fe=redl @ sierTfura (Algebra of Events) Wq=e@il o 1249 H g0H & a1
Sifyeh F=adl o WA oF fafg= alehl oh 9R ¥ @l o 37eMq IfHe (union),
TS (intersection), A (difference), HH==H <kl & (Complement of a set),
TS oF IR § THA o1 TH YRR TH HAS] 1 FASH Toad Hohadl oh T80 3TN
TR H Fh &

T ST AB,C T8 WA § Feg T § okt ufaset wmfe S 2
1. 9¥eR =T (Complementary Event) Y@ 512 A 3F 9T9el Teh 317 T2 A’ Bt
T S8 oo A 1 Teh T FEd §1 A7 H e A ot wer S 2

3T o fou ‘uen foaeh &) @9 SO’ o YOeTU I ol 39T Yiaest THfe

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} 2|
TH ST A={HTH, HHT, THH} 52 ‘Shoiei T U 1 Tehe B 1 <0l 2
9Roms HTT & & W s A sifed e g8 81 fhq &9 %8 Oohd ® fof w2 ‘Al
Hfed g5 81 39 YR, Yieh Uy o fau st A | 76T € 8 wed © T A wfe
T Bl 3H YRR W Ak foiu Qe W ‘ AR st

A’= {HHH, HTT, THT, TTH, TTT}
T A={0:0ec SIN® ¢ A} =S—ATI
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2. wer ‘AEr B (Event A or B) ¥Rl ifST for &1 weeEl A 3R B 1 @fifer
AU B g et foren sman @ e o ¥a erege fmfad ed € st anal A® € =
B € & Al H ©I

S eI A 3R B ferdlt waest wmfe @ wafud &1 s € df ‘A U B’ Ee
AT B <Al 1 FEld e ©1 e ‘A U B W AT B Hi el S R
sHfly ST AT B’ =AUB ={0: e AT p e B}
3. weT ‘A 3T B' (Event A and B) B WA ® fF < gl w1 wdfis
AN BT T 2l 8 forad o so9d g & St A #IR B IH H 3T B © stafq
S A 3R B Al ¥ B €

g ‘A 3R B’ o & df =T A N B S ‘A @R B’ I @i @1
QHW,AmB={0):meA3=ﬁ'{ o e B}

IEET0] o TeIU Wk U1 Rl & SR ek oh IO | 9 ifSIT U2 A 9ol e
¥ 9@ 6 Yhe el ©7 I S B ‘] thehl W Wehe WIS 1 AN =[aH 11 @il
2 H = A Sl

A= {(6,1),(6,2},(6,3),(64),(6,5), (6,6)} R B={(5.6), (6.5), (6,6)}
T AN B ={(6,5), (6,6)}
e SIS foh Tg=a A N B = {(6,5), (6,6)}, T ‘Teell Theh W 6 Yehe BIal € AR
Tl teRl W Wehe WS 1 AN =[aH 11 Bl @ %1 o el €l
4. vzt ‘A e B 7ET’ (Event A but not B) &9 SId & fF A— B 3T gt st
1 Tg=IT B 2 Sl AW d € oifh BH €T ¥ gHfeny, §=9 'A —B' we ‘A
fehg B &l 1 =90 HX Tl 1 TH A § fF A-B=ANB
SETETUT 6 TS Ul ek o el W fo=m #ifSu)| oo ‘U A9 9@ o g
F AY IR T ‘U fawe g urw s 6 B 9 frefyd fean e @1 frefafaa
TN (1) AT B (i) A 3R B (iii) A g B 7l (iv) ‘A" 1 Frefua & @
=y fafEu)
7 T8 S=1{1,2,3,4,5,6}, A= {2,3,5} 3B = {1,3,5}
FT&d:

() ‘ATB’=AUB= {1,235}

(i) ‘ARB =ANB-={3,5}

(i) ‘Afrg BT = A-B= {2}

(iv) ‘AT =A"={1,4,6}
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16.3.4 W7 eraasit geama (Mutually exclusive events) T Ghehd oh SISO T
wiaest Tufte S={1,2,3,4,5, 6} 81 I ST ST A Tk fowd G&A 1 qehe e’
R T B ‘UH HH @ 1 The B hi K H 2

TIRAT TS A, AT B I ST9afSia FX @I 7 9 THHhT faoim off ¥ @1 W
sl o, U@ hiE qfomy T @ S SR A SR Boh Us @i sfed g i fAfvea s
e

A={1,3,5} 3B ={2,4,6)
T A N B = ¢ 219ifd A 3R B g aqeed g

SHA: 3 S A 3R B UEIY TUes GG el St €, 4 3 @ fome
T 1 Hfd e I o wfed g i srudfsia war @ teiq F weh @ sfed e e
Tehel &1 TH T W Hg=EA A 3R B SHGH B 2

T: T T HT Gk o G0 H AT A ‘U faun GEA gehe g SR s
B'4 ¥ B 9&A UHe A’ W =R Hifew)

wegerda: A= {1,3,5} 3R B={1,2,3}
3 3ec AdN WY F 3e B
AT A 3R B 187 el B1 o7d: A 3R B R e1qest s et 8

feuwit e gfaey wHfte 1 W S Tod TER ST9est Bl Bl

16.3.5 f7:919 gz=10 (Exhaustive events) T 99 1 e o TR0 W fa=R
FIfSwl g9 o € S={1,2,3,4,5,6).
Rt f=fafed semet i gRefig o
A: ‘4 9 D& GE& Yhe BT,
B: 2 ¥ ¥t fq 5 ¥ B W& ke gAv
3R C:‘4 G 91 &M Yehe e
T A=1{1,2,3},B={34) dNC=1{56).80 2@ ¢ T
AUBUC={123}U {34} U {56} =S.
THl e Tet A, B 31X C &1 .91 wre=md %ed 81 = ®9 9 I E L E,, ..., E, fret
yfaget Tmfe S noeAd € 3R 9

n
E,VE, UE;..UE, :_ulEi =S
i=

@ E,E,, .., E, & (3 weqd #ed g1 g v=l H, ¥ E L E,, ..., E, f3w
FEeldl & A% T & FH W Y ¥ FH 9 F9 TH A v & ufed 2l
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Toch AR afs wefti#j o forT B, N E = ¢ 30: i< E N E;=0, i #] 31
E @R E WeR sas €, ik ik:JlEizs &, @ we E, E,, ..., E WX 37uasi

1919 ged Feamd €
3BEY 37 T IR W fT=m #)

IEETOT 7 3 I Gk WA © SR UGl W 9T st 1 An foren S 21 s e
W W TEN 9 gefud fefafed seaet ) faer w1

A: U I §H G @)

B: “9Is A1 3 1 7O 2|

C: ‘O A 4 | %7 27|

D: “UIw &AM 11 9 2Aferen 21
o TS W W S W I WER STers 87

o Wiaes ®EE S={(x, y): X, y=1,2,3,4,5,6} & 36 3@gd 2|
A= 1{(1,1),(1,3),(1,5),(2,2),(2,4),(2,6),(3,1),3,3),(3,5), (42),(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),(2,4), (4,2), (3, 6), (6,3),(4,5),(5,4),
(6,6)}
C={(1,1),(2, 1), (1,2)} 3D = {(6, 6)}
=0 U B @
ANnB={(,5),(2,4),(3,3),(42),(51),(6,6)} #0
TEfAE, A 3B WER e @l &
T TER ANC#0, AND#0,BNC#0, 3R BND =0,
W R T (A, C), (A, D), (B, C), (B, D) TER 31qasii &l 2
e & C N D # ¢ Y, C IR D R erges s €

SEETOT 8 Tk THeoh i A aR SoTell T 7| FefeiEd seet W faem st
A: ‘g T yehe &l B B,
B: ‘derd: Us faq e B 2 3R
C: ‘" | %7 < Tod vohe B &1

1 Ig TER uash X F:99 e & gy 22

7o gfitoms <7 wfdeet gafe
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} ®
AR A= {TTT}, B = {HTT, THT, TTH}@e1 C = {HHT, HTH, THH, HHH}
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3  AUBuUC={TTT, HTT, THT, TTH, HHT, HTH, THH, HHH} = S
TEfag, A, B @R C f:9m s €1

I TAN B=¢,An C=03IRBN C=0

TH(A, SIS 7 o SATER STHT & 27eife o e STuest 2|

3d: A, B 3R C TR 31qesit o f:391 et &1 agead a1 2l

| womereft 16.2]

1. ek O iekT ST 21 HM ST S E U O G 4 <9iar’ @ S ueA F U
W gq §e eiar’ 81 R0 E 3R F IR 319est 62
2. e UE ekl ST ¢ FreferiEd sees s gl it

() A:¥@N 7 9 %A 2 (i) B: §&M 7 ¥ 9 B
(i) C: HE& 3 1 N Bl (iv) D: §&T 4 9 %9 2|
(v) E:4 9 =<t 99 g 2| (vi) F: €@ 3 9 %9 & 2

AUB,ANB,BUC,ENEDNEA-C,D- E,ENnF,F # 9@ &ifaul
3. Th T H U o Tk SIS ! %hehd @ 3R 39 W Wehe Hemet &l ferad €
frfafea seTet &1 avi wifsu:
A: T G T AN 8 9 3y 2
B: <l UrEl W e 2 ke Bt Bl
C: Yohe FEAell 1 41 %0 ¥ %7 7 ® 3R 3 1 O 2
T TS o HIA-hiA Y I TER eS| 2?2
4. ToeR] 1 T 9R ISTCN Sl 1 WH AT R se A o fma A
T, o < fom R U 92 fR@ 1’ 1 B9, e (e e fa@ e & C iR se
'veel faser W g fe@a’ &1 D9 frefia fean w81 aaey fF 39 4 =9
T T (1) WER ervest €7 (i) W ® 2 (i) fam € 2
5. & faer T 9R SO S g1 9ui S
() T SRA S WER SATes B
(i) T AT S WER srveEsl 3R I €l
(i) < AT S TR e TEl 2
(iv) < A S wER et © g fs @ 2
(v) o oA S e ervestt © fhg S Y 2
6. < 9 Hor W 71 "N A, B 3R C frefafed w9 8
A: T8 99 W T & W B
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B: 9eal U W fooy g g g
C: IrE W g1 et 1 I < 58

frAfafaa seTe &1 auia sifaa:
(i) A’ (i) B-TEl (i) AaB
(iv) A®R B (v) Afrg C (vij BIIC
(vii) B@RC (viiii) ANB N C’

7. S 99 6 i fEy iR Frefefed § ger o1 S Sary (379 ST 1 ROl

HIEIYE

(i) A 3R B WER UEst 8

(i) A 3B TER {uest S f:99 2

(i) A=B

(iv) A 3R C e 3qast €

(v) A 3RB’ TER qasl 2|

(vi) A’,B’,C &R e7qasi 3R .99 s 2
16.4 rfareRar =t TR gfteehor (Axiomatic Approach to Probability)
39 TA™ % UEd =sal § e Ui Tdem, gfaesl wmfte qen g udemn ®
Gaiferd e W feeR T 21 €W oo e Sfe o et we ok sfed B
HuTel o AT e W8] o1 ST Hid &1 Widehdl fagia fret s o sfed gF =
T B 1 GHE 1 T AT 2F T T 2

fumet wenstl o T foredt whemon o a1 Henfaa aRomei 1 ¥ 9h e W,
forell e w1 WifaeRar o0 3 1 o fafEl o SR A war R

foret s121 o1t Wifrehdl a0 e 1 U @R fafy s sfesn 21 5@ ol
o iferard it & o fog sfagEifeat =0 femi ot afvfa (depict) foen w21

M o for forelt angfemer adieror =1 wfaeel wafie S @1 Wit P U arkifosh
M Her € TSent 9ia S w1 =a a=ad 8, iR iR fawe [0,1] € s freafeted
AR ol W e 2

() fodt =2 E, & fam, P ()20

() P(S)=1

(i) I E 3R F &R et s 8 a P(E U F) = P(E) + P(F).
sAferfed (i) § 7€ SaRd g @ fF P(¢) = 0. 38 fag w o faq 89 F=¢ o &
R 3@d € o E 3o WeR ergest seand €, safan sfipeia (ii) @ &n €
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P(EU ¢)=P (E)+ P (¢) 3 PE)=PE)+ P (¢) 3 P(¢)= 0
A AT 0, 0, ....0 Jee F6fe s % qiom € steiq
S={o,n, ...,con}%l
wiferehdr 1 AfEdE aiam o @8 frehd e € f
(i) 5% o € S L 0 < P () <1
(i) P(®)+P(®)+..+P(0)=1
(i) fE oM o o T P(A)= ZP(w), 0 € A

o S o Tha =T {0} 1 W HeAT Fed ¢ TR Hohad
&1 gfawn & fau a0 P{o}) # P(o) foed

IR o U U Toaeh o1 SO o T § BH Yo 9Romd H 3R T &

maméﬁm‘ﬁamm%

1 1
arerfq P(H)=53ﬁ'{ P(T) =5 (D)

Ty e fAufer S wfdesl B S il © riq g §e | dl g o
AR AR AN TH Y A& ©

1

3R PH)+P(T)=—=+—-=1

1
2 2
Tafelt 59 <30 | 89 %8 Hhd © 1%

Hﬁmrqw:é R TH i :%.

me(HpiaﬁIP(T):%éﬁ%} . (2)
1 e Tio Sl alien o wfdsel s Hqwe s 82
ﬁ,wmﬁHﬁmziaﬁxTﬁwﬁ:ﬁ=gé|

TY U © Toh 1 wifdeRan fEfor (1) 3R (2), H 8 T &1 Wifashaisti & fag
a9 gl

areqa H Al 9ol H qen T 1 Wifgshaisti & fau St sasn: p aen
(1 — p) Fifid # Hod €, Safh 0<p<1 3R PH) +P(T)=p+(1- p) =1
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T Witk fuRer o St gfteshion o giaasl i S ®d 81 o7d: e
F% hd B T frdt e & oRomdt & @ wifaskdr faRor eme (A1 7@ e
ek 3fer g TR o) YR @ foRan S gewar R

BT 79 P 37N W foar +|

SETETUT 9 W A T faee wEiE S = {0, o, ..o )8 e § 9 g
IR & AT FE-%F 9 WiEEwd e 99 27

Mmoo o o o o o

r1r 1 1 1 1
@ 5 5 6 6 6 &
® 1 0 0 0 0 0

r 2 1 1 1 1
© 3 3 3 3 77 73
g L 1 1 1 13
@ %7 2 5 6 & 2
() 01 02 03 04 05 06

T (a) T (i): TER T p (o) TEF T S TH G D D
e (if): feRaes 1 A
11 1 1 11

=—+—4+—+—+—+—=1
6 6 6 6 6 6

TafeTy I Wifdehar fufor a9 2|

(b) s (i): TF HE&A p(@) A W 0 T A1 T
gidaer (ii): Tfshast &1 9 =1+0+0+0+0+0=1
zafere =g fufcor 94 21

(c) ¥faa (i): & Wiawkard p (o) 3R p(o,) @S &1 6T a8 fFuiRer Gy
&l 21

@ Wﬁp(m6)=%>l,gﬂﬁfqagmﬁwﬁuﬁwéﬂqﬁél

(e) T WA H1 IR = 0.1 +0.2+0.3+0.4+0.5+0.6=2.1¢ 6T , 78
wiferehar Feio Gy T R
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16.4.1 wr2=T @t grfaenar (Probability of an event) Tk a3 g fafda wemi & @
A B e 3= e (Ffed) R wE (Ffega) H aiichd e ok forg feman
T AE dife fm gw ademn @ gfaey @i S R 3@ wWew % oy gh
0,1,2 93 @ Her Tl Fehal B

3G TAN o TG Hiqaet gufe

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

Sl B U (g a1 @ wom i AR G Uw = A JfRfEd s Hl Fehe
Tl 2

M ofiferg, for afoml o fog frefafea gitresand feifa =1 T 2

yfeeef fS5;  BBB BBG BGB GBB BGG GBG GGB GGG

1 1 1 1 1 1 1 1
MEE 5 s 8 8 s s 8 8
T T ST ‘qeAd: W Afega o Hl Mehed’ ®A ¥ F HeA (A |
Ffega womi &1 Fawher’ w1 B @ Yk Fd 2
wd: A = {BGG, GBG, GGB} 3R B = {BBG, BGB, GBB, BBB}

&9 P(A) = XP(w),Yw, €A

111
= P(BGG) + P(GBG) + P(GGB) = g+ +5 =5

98]

R P(B) = ZP(w,),V e B

IS Teh 37 T&T01 Uk T99ep &1 T 91 Sl W fo=m +i
3H Yhe0T T giaeel wEfe S = (HH, HT, TH, TT} @1
e eifse for fafa= aftoml & foe frefafea wifmand fuifa =1 w2

1 1 2 9
P(HH) = 7 P(HT) = —, P(TH) = — P(TT) = ¢

Tl € Wikl fefor sl i o gfdesl i S i ¢l 3Ty
e &1 T ESEl Sl | T @1 € ufong ®' ) wifaskdr 9 w1l

&

TRl E = {HH, TT}

9 Wl o € E% faU P(E) = $P(w), = P(HH) + P(TT) = %Jr%:g
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¥ F: ‘dead: 1 fom’ o forg, &9 o ® F = {HH}
AR P(F) = P(HH) = i

16.4.2 §7 WrTT GRUTET @t Qrfaekar (Probability of equally likely outcomes)
T wifae ff T e @ afieet i

S={o,n, .., mn}%
T+ o o Tt afomg om gurer 7, 1eiq 9l TR W & wfed g9 i G gue
2
arerfq Tl 0 € SF A, P(0)=p, &I 0<p<1

Fifh iP(a)i)zlwﬁle p+p+..+p(naR)=1

1
a np=1?11p=ﬁ

oM fifery fop wfagsl wmfte S &1 1€ Tk =12 E, 38 ¥R € & n(S) =n iR
n(E) = m. 3% eish qROmH @9 HueA § o Te ERd g ¢ T

pEyM E o STl TRl o6t §&
B)=1 = Sowufom s e

16.4.3 52T 'A arB' @1 Gifdekar (Probability of the event ‘A or B') 35T 319 &H
T ‘A A1 B, ST WfIshdl 31eMfq P (A U B) 9@

M wifT, A= {HHT, HTH, THH} 3R B = {HTH, THH, HHH}, ‘T fHaeh &1 =
ISl o THETOT T Q FA

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

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

Ffg |t aftomy @m gare =

I 1.1 1 4 1

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

3
R P(B) = P(HTH) + P(THH) + P(HHH) = 2
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ERII P(A) + P(B) = 2,30

8 8 8
T T g 6 P(A U B) # P(A) + P(B)

fagall HTH 3R THH, A 92 B H 3wafTs 31e@d 21 P(A) + P(B) & ufieher §
HTH R THH, (31 AN B o 37a9e) %1 Wiehdl &l 31 aR Siwfea foan w2
31d: P(A U B) &I A0 & o faq 88 A N B o Ufagel fagei &t wifasharsti i
P(A) + P(B)® ¥ == gl
M P(AUB)= P(A)+P(B)- X P(;), Vo, e ANB

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

31@: P(AUB) = P(A)+P(B)—P(ANB)

Mqehd: 91 A 31 B feret et =t g g1 2] € qd fere =2 i qitaehd
1 qRAT o STER B9 Wid el € T

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

Fifh AUB=(A-B)U(ANB)U(B-A),sdfaT
P(A U B)= [ZP(0;)V o, € (A-B)]+[XZP(e)V, € ANB]+ [XP(@)V g e B-A]
(i A-B, AN B 3 B — A TWER 39S 2| (D)
e &l P(A)+P(B)=[2 p(ey,) Vo € A]+[Z p(e) Vo € B]

= [XP(e )V € (A-B)U(A NB)] + [ZP(w)Va; € (B-A)U(ANB)]

= [ZP(w)Vo; €(A-B)|+[XP(0y)Vey, € (ANB)|+ [ZP(w Vo, € (B-A)]

+ [ZP(w)Vo; €(ANB)]

= P(AUB) +[XP(0)Vw e ANB]  [(1) % T ]

= P(AUB)+P(ANB).
3m@: P(AUB)=P(A)+P(B) -P(A N B).

TH G5 1 Sehieqeh AT fEfafEd geR 9§ o o s g 2
AUB=AU(B-A) el A B - A RER 31qasi &l

MM B=(ANB)U(B-A)TE ANBS3RB-ATER UGS 2|
iRl &1 SRR (iii) g, B9 W B @ T

P(A UB)=P(A)+P(B-A) . (2)
@A PB)=P(ANB)+P[B-A) .. (3)
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(2) 59 (3) N |,
P (A UB)-PB)=PA)-P (AN B)
Bl P(AU B)=P(A)+P (B)-P (A NB)
ST IROTH i S-TRE@ (ST 16.1) 1 STTAh hich o TA: Feamad fwar s
Tehal 21

S
A B

3MMekfa 16.1
IfE A R B 316ga G==d & 3t I Al WER Tqast s & df (AN B)=0
T, P (AN B)=P (¢)=0
3T ; TER 3T9as geAsti A 31X B, & fou, 9 91 ©
P(AUB)=P (A)+P (B), S for wiferar =i afaEia (iii) € 2

16.4.4 s ‘A-T8T’ @t Frfaerar (Probability of event 'not A') 1 ¥ 10 @ 3ifera
quTieRi ATet 39 U o S H | Teh I (TRTeH oF T Fi FeA A= {2,4, 6,8} W
fer ifTa) wqeeden ghaee! "a9fe S = (1,2, 3, ...,10} =1

Ffg |eft gt 1,2, 3,...,10 1 TH GAT GF o A G IROTH T AR

1
E Euil
g P(A) =P(2) + P(4) + P(6) + P(8)
1 1 1 1 4 2

Y & T (AR =A"={1,3,5,7,9, 10}
3 P(A") = P(1) + P(3) + P(5) + P(7) + P(9) + P(10)

32
TR P(A) = c=1-C=1-P(A)
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Y E EH 4T N Ta § TR A/ G A WER 3T9eS iR S HeA g

1 ANA =¢ARAUA =S

a P(A U A) = P(S)

SE P(A) + P(A)) =1, sl (i) 3R (iii) & 99 gR
Rl P(A’) = P(A &) = 1 — P(A)

3T §H Heifaa IRomHl a1t qderon o oy s 33En 9 wo W faur #X,
3o d o ST | wer T

SETETUT 10 AT ok 52 TN i Tk efl-ofifd %t T g § ¥ Tk v Fehren @ ?)
fehTel T 9 T Wifaehal T wifse afg

(i) OS2 H R (i) ORI SeRRT TR R
(i) T T A1 AT € (AU Tt = gHH ),
(iv) I g2 & A 2 (v) O T 0w TR R

Tl W 52 TNl 1 ell- it el T gt W ek qxil FeRTen Sl € o Hee gRomHi whi
e 52 B

(i) T ST S ‘FehTen T uN $2 1 ®, A W 9 W 2

TRAA A Y STeEEl w1 @ 13 7

T, P(A) = =

52 4

31, T £ 1 U1 RISl WifaehRdl =i

(i) ®F ST fom s ‘Frepren e W geeRT @7l B9 g9id
FafaT ‘Fepten T W geeRT R 8 Wl B @ gwitan S|
o PB)=1- PB)= 1-o = 1 — =12

52 13 13
(i) A SASTT T2 FeRTen T U e T 61 @' %I C ¥ 9
sAfeT T=aa C ¥ adal &l 9= =26

26 1
?HZﬁFL P(C) = 525

. o o l
9 JhX Eh‘lﬁ T 1 T e & Wifaeshar = E

(iv) T SWde (i) ® A @ fop s ‘fekten T uRn €2 w1 B Wl A9 S@id €
TafeTy T2 ‘FehTen T U €2 1 e 2 W AW A-TE 9 eI
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EC] P(A-TEl) =1 - P(A) = 1—%:%
(v) S ThTer T OR ShTel T T el @ Rl ¢ A R W <eian S wehal )
1

F@ el 9 g fF P(C-TE)=1- P(C) = 1—%:E

W,wmwwqﬁﬁmm:%

FEET0T 11 T 91 | 9 Tewn & T 9 4 ol W1 Y, 3 Al T T IR 2 el @
#1 21 feoh R wd A ° gaed B O § 9 U fer Agssan Fepredt S 2l
IRl T it for femrelt T fewah (i) ol W0 &1 € (ii) Tl 10 1 2 (iif) el <
I B (iv) Hel T T AL €, (v) Al TR @ A A TR L
zol feGhl *1 ot g&m 9 71 gEiey Goa aRomdl &1 $d e 9 g
M ST seTsti A, Bo C &l 39 YR § Rwifea feman o 2

A: Trepreft T fewm e @ &1 2

B: freredt ¢ fewm diel 1 1 2

C: frarrett 7€ fewep il 1 &1 B
(i) @@ T &t fewhl &t G@m =4 A n (A) = 4

37 P(A)zg
(i) W U1 F fewhl H HE@m =2, 31 n(B) =2

2
gHferT, P(B) = 9
(iii) et T wt few@nl & FE =3, A n(C) =3
301
e, PC) = 5=3
(iv) Tgeeaan s ‘feeh el @ st W 2 'C-wEl € ® wW W ® fw
P(C-&) =1 — P(C)

BRIl P(C-‘l%cf)=1—%=§
(v) ¥ ‘ara T i fe @ e 1wt feww’ @ asd A u C’ ¥ afvia fee

S Hehdl 2
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FiiTh, A 3R C TWER {Uast ¥ §, Safaq

PAATC)= P(AuU C)=P(A) + P(C) = g+%=g
SaTEtoT 12 < famnfefa eifrer o enfern ws wden o wfere g atfer o wdien o Sl
B 1 TifaeRar 0.05 € AR iy o adien o S<iol € st Wifdshar 0.10 21 S ok
The § 30 89 HT AR 0.02 &1 TR Fd SitaT fE

(a) A1 3R enfern = wden o S<iol &1 e ura|

(b) I H W HT Y FY TH G H A0 A& g

(c) < § T haot Tk Tem | Sl B

T UM ST B qe Feeiet ¢ eifer adien Sitol s e’ 3 enfern adien sl e
UM R R e

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

ad

(a) T ‘<A wdven S A @ I E A F7 9 < S gk 2

Fifh B e B, aieite st e Seil T wn’ qen Fowe B, aiei
s wdien <ol @Y U’ g9id 2

ey & E'NF =(EUF) E-AuH fam gm)

37 P(E U F)=P(E)+P(F) -~ P(E N F)

R P(EUF)=0.05+0.10— 0.02=0.13

ey PEE'NF)=PEUF) =1-P(EUF)=1- 0.13=0.87

(b) PEH ¥ ¥ %9 ¥ w7 TH 30l T €M)

=1 - P(IAI 3ol 81
=1-0.02=0.98

(c) = ‘Tl A W ket T SHivl g’ FrefefEd se o ee B
‘arfer SOl B SR ety Sl & el

o efe Sl & ERm SiR ewfer <ol €

aperf ENF A E N FSel ENF 3R E' N F TR&R 10ast

THfere, P (IM | ¥ Shael Uk 3l ERM)
=PENF I E NF)
=PENF)+PE NF)=PE)-PENF)+PF)-PENF)
=0.05-0.02+0.10—0.02=0.11
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SEETOT 13 | g 9 J Tl oF §E § | ] AfKAl w1 Tk 9 61 18T HE
21 Witehan @ B fop wifoq wfifd o (a) w1 @9 7 82 (b) TH B & 2 (c) IHT €
T B2
T B H AR H1 FA A =2 +2=4. 3 =N Al H G Hl AC, Tk
S ST Gkl B
(a) GHfa & 1 qe9 9 €F @1 e ® T wfafa o < forat € < fomi § 9 <A -
T & 2C, = |T0H 2|

. :2C2 :1><2><1:l
(b) Efufa o wh qe9 e 1 aead @ o e uh ot @ 2 e A O uh g g
% 2C, Tk € qen X o o ¥ Tk g o o 2C, 7ok €1 < gt i Tk |
FH F 2C, x2C, Tk B

_2Cx’C_2x2 2

FEHCAC (T G80) = 50— " 50373

(c) = e I 2C, TR § A N HHA

c, 1

o = 1
3a: P( ge9) 4Cz 4Cz 6

[ womerett 16.3]

1. wiaeet g9 S = {0, 0, 0, 0, 0, o, 0.} IR % fag fFEfated 5 9
HH 9 Uil faRor 99 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

S L A | 1
() 7 7 7 7 7 7 7
(c) 0.1 0.2 0.3 04 5 0.6 0.7
(d -0.1 0.2 0.3 04 - 0. 1 0.3

1 2 3 4 5 6 15

© % % 14 4 14 14 14
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T ToehT < AR SO Sl 81 % 9 HH Uk U U € i o Wikl €7

3. TH I BT Sl 2| Frefafed el w1 wifdendr 9 it

10.

(i) TH AT &I Yhe g

(i) 3 a3 IS H&A Yk T

(i) 19 1 9 B G&A Ghe B

(iv) B: 9 9€t H&A Yk B

(v) B: ¥ BRI 9&A U A

AT H TGN F 52 TR W U Tk g Agesdl e @ 2

(a) Sfaeel wHfte o fmad foig €2

(b) T ST KA T BT B I FIfFhdl 1 22

(c) WITehal F1d SHIFSY T T= (i) ToFpT © (i) Tl T 7 2

Teh IR (unbiased) Foeent fSdeh T a0 W 1 IR W a1 W 6 ifehd @
AL Teh ST T <A ol STl STl €1 Wikl 1 Hifey o Wehe Heamai
1 9 (i) 3 B (ii) 12 B

TR 9Reg A =R geY 9 9: fodl €1 9k w afuf & fou agssa w ufg
T A T € A Uk St o g4 S ) fema Gerer @2

Teh AT THeeh i TR o) STl Sl € 3R Teh oafed Fedeh fod W T &
S & 3R Yok 92 W 1.50% TRAT ¥1 39 Teyor ok gfasel gafe ¥ A wife
o amma =R Sorel | frat fafa= afvml g o ged B Wy € 3 e |
T Y i WifgeRdr off Jd Sifeg?

A oeer T IR S S @1 TFrefafaa s ik 9 it

(i) o o9 dwe B (i) 2 T ghe B
(i) =am 2 fo wehe B (iv) eifershaw 2 fo wehe =
(v) TH off foa gwe T g (vi) 3 92 Ushe BM
(vii) qed: 2 U Yehe B (viii) IE St T2 T Yehe T

(ix) Afhad 2 92 Yhe g

WﬁmmAﬁuﬁw%%aﬁm‘A-ﬁ’aﬁmﬁmmW|

I 'ASSASSINATION' ¥ T 31eR Argesdl T Sl | Wifehdl 1d Hifsg foh
ST T S8R (1) T @R (vowel) B (ii) Tk =4S (consonant) &1
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11.

12.

13.

14.

15.

16.

17.

18.

19.

RN

T Al § T Al 1 9 20 % h1 Gemst § ¥ 9: f=-foe gend agsse
T € SR AT F T T ©: gead 31 ©: wens 9 U w2, fNR Al
Tfafa 3 gefuifa = T €, @ 9 =afed W Sia S @1 el & ©d | W
S sl WifreReT @ 87 [Hehd: WEAS o WK BF W1 HH Hew Ul el €]
Siter shifery o et wifrerard P(A) 3Tk P(B) 3 T4 (consistently) afefia
H 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

frafafad areft o @t o 9k

P(A) P(B) PANB) PA uUB)
: 1 1 1
@ 3 5 15
(i) 035 L 0.25 0.6
Gi) 05 035 . 0.7

P(A) = % 3R P(B) = %,ﬁ'ﬂT T 21 AR A SR B WER vEs weA ©, dl
P(A A1 B), d1d hifsUl

I E 3IRF WT@EHW%%FP(E)=%,P(F)=% R P(Eaﬁ'{F)=%,Fﬁ

@ ST (i) PEAF) (i) P(E-TET 3R F-7E)1

¥2AG E 3R F 38 YR € o P(E -7t 3iR F-7eY) = 0.25, Sy & E 3R F e
aqerstt & = L2

T A 3R B3H TR B TR P(A) = 0.42, P(B) = 0.48 3R P(A 3fRB) = 0.16.
Eﬁ‘clﬂﬁrl"lz

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

Teh TSNS i when X1 ok 40% fereneff fvm ved € 3R 30% Ste fam ued 2
FHe o 10% Tomned 7forg iR o faam <+ Ted 71 AfK Hean w1 sk formed
Trge Al T Sl €, <l Wikl Fd shifery o o w2 Sftel for agar g
T YAY TET i & THEml (Tests)oh SHR W Svitag femar S 21 fee
Jrgezd 97 U faenedf &1 veet weor § S<ivf € T wafwar 0.8 € iR g
weror ¥ 3ol € w1 wifdeRar 0.7 21 <Al | @ % W H ek Tei0T Swivl i
1 WIehdl 0.95 1 <Al TN i ST HL T AMiAehal o1 772
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20. e Terenefl o Sifa wdien o AUST SR T&t S forai sl S<iol e w1 wifeha
0.5 2 3R aAl § ¥ i o fooa Seivl 9 & &1 Wifaesar 0.1 €1 afe SUSH i
Teq IO HIA hT AFRAr 0.75 2 af feSt Y Tleq S0l LA i Jifehar =
27

21. TH el ok 60 faenteai § 9 30 5 WA, 9@ 9. (NCC), 32 4 T4, T, Td. (NSS)
3R 24 J T B T R AR T W U forenedl agssAn 5w ® At wiftena
RIGECAISLEED
() foeneft 4 wE . o CLTHTE. ® 9 L
(i) foeneff 3 7 @ TLHLEH. &R T & TCLGETE w1 g L
Gii) fereneff 4 wwmwd, ®1 g0 ? g wAHLE. w1 T g R

fafaer 3ergyor

SETETor 14 gfzdl ® o 3 9R IR A, B, C $iRD & agesdl % H A0 H1 a4
wifehar € for SeA

(i) A ABE UEA HI?

(i) A IT BATEd IR B C ¥ Tged &1

(i) A TIH UEA 3R B GaQ 3Fd F A0 B2

(iv) AR T T Te A TR TIE T A H1?

(v) A a1 B Y UHH T H1?

&l o gR WK YR A, B, C, SR D &1 a6 o fafe= @i i Ge 41 e 24 B
TEfIT n(S)=24 Fifer w1 yfaeel Gl o el &1 GE 24 71 4 geft gRomm
9 GO 99 MU §| 59 0 F1 Ufaey gafe

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
() W AL T ‘AT AT e B Y Ted i B, o B9 g9 2
THIT E = {ABCD, CABD, DABC, ABDC, CADB, DACB
ACBD, ACDB, ADBC, CDAB, DCAB, ADCB}

39 YHR P(E):%:%:%
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(i) M ST T2 ‘& 3 AT IeT BY 9Ed 3 B & A6l C ¥ Ygd 1 Wi F
T urid )

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

faanféal 1 g & St @ 5 (i), (iv) T (v) F WifEshdr @ 9@ ]

SETETOT 15 W A1 o 52 e k1 gl W 7 UNi 1 U% G SAME0 S § df 39 9
1 Wkl T HITSTC foh Sa (i) TR a&9Ie et § (if) deord: 3 aR9me € (iii) =™
3 TEIE B

T TRl 1 el HE HEA = 2C,

(i) 4 R Hied TR B @A =*C, x *C, (37 3 T U 48 wW H W T
S )

‘c,x®c, 1

2C, 7735

(i) 3 SIS SR 4 37 TGl AN TR BT WEA =4C,x *C,

37 P (98 ¥ ¥R FEIME) =

‘cyx®c, 9
*C, 1547

ERITGIY P (deFd: 3 SISYME) =
(i) P(IdH 3 dI<MM8)
= P(deAq: 3 SIERME) + P(4 SISYE)

9 1 _ 4
1547 7735 7735

SaET0T 16 AR A, B, C fondlt agfess 7@ & 97 9 =eq & ot fag wifsm fw
P(AUBUC)=P(A)+P(B)+P(C)-P(AnB)-P(ANC)

-P(BNC)+P(ANBNC)

& faeiit E=Bu Cda
PAuUBuUC)=PA UE)

= P(A)+P(E)-P(ANE) (1)
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37 P(E) =P(B LU C)

= P(B)+P(C)-P(BNC) (2
g & ANE=AN(BUC) = (ANB)U(ANC) [¥9==l & W& W TS o
fereeor frrem gm)
37 P(ANE) =P(ANB)+P(ANC) - P[(AnB)N(ANC)]

= P(AnB)+P(ANC) - P[ANBNC] (3
(2) 3R (3) & (1) § W FH ®

P[AUBUC]=P(A)+P(B)+P(C)-P(BNC)-
PANB)-PANC)—-P(ANBNC)

EET%TUT17@1'\{?}?33(relayrace)ﬁﬁ%[?ﬂﬁA,B,C,Daiﬁ'{Ee{ ar fer
(a) A, B3R C% HuUSl: Tgell, THU 9 A TIE IH HT 1 AIehd 22
(b) A,B 3R Co wedl d Toml (fret i %1) W ®F &1 31 Wifshar 872
(9 offse for wft stfaw ww =\ darea 7))

T IfE B9 Y8 diF €Il o foru sifaw sl o ufaeyl wafe w fa=mm &Y qf g fw
5!
Bk 5P3,i.e.,m=5x4x3:60gﬁgﬁf§|’g%3ﬁ—{maﬁm %%

(a) A,B3RCHUI: JoH, T o dE WA R ®d €| 39 fau wh € sifaw #m
2 @1efq ABC

ad: P(A, B 3R C us: QW,@HWWW@%)=$

(b) A,B 3R CUed o Tl W 2| 3Heh faIu A, B 3R C ok faw 31 «liek €1 @iy
TG WA o Wa 3! ufasel fag gl
6 1

3d: P (A, B 3RC Ted dF ®M W ®d ?) :%:@:E

fafaer gy-racit

1. ws fesd o 10 @@, 20 et @ 30 & WieE wi €1 fess 9§ 5 et ag=s
ferTett STt &1 wiftrehar @ @ T
() T Tferat Heft 2 2 (i) 9 ¥ FH TF Melt B4 27
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RN

AT ok 52 TN kI Tk ST e el T T ¥ 4 T FRIe S #1399
1 Wifgehar € o Freprel @ o=l § 3 €2 3R U gHA 1 TN ©?

T I8 oF 3 Folshl § ¥ Uieh R 9@ ‘1 3ifRd 7, I worehl § Ui T e
‘2" @iferd © 3R Th et W HE@A ‘3 3Afehd g1 A Ul Uk &R el STl ®,
qi frfafed Fa it

i) P(2) Gi) P(1713) (i) P(3-7)

T aRd ¥ 10000 fehe o= U Y 79 wuE T KU oW 2 w5 o 9w A
e &1 Wil 91 € AR 9 (a) TF fewe @led ¢ (b) q e whied @
(c) 10 fempe wfied €2

100 ferenfefai = & 40 3R 60 faanfefai & < onf wFMQ MU ) AT 319 3R v
e i 100 fernfefai & € o witrera @0 © T

(a) 3119 <l TH & o H B2

(b) 9 T Y-S T H B2

o oaferar o forg i oot feraemy T € SR g & for war foen uw feshTe
21 T ) fAwTEl § Ages 5@ YR el T 6 o fawts § uw @ u
2| IfeRdl I HIST fF %9 ¥ & TF 99 oW T8 e | el T4 B
A ¥R B 5ol 36 R & o P(A)=0.54, P(B) = 0.69 3R P(A N B)=0.35.
RIECAISLES

i) P(AUB) (i) P(A'~B) (i) PANB)  (iv) PBNA)
ek eI oh HEEIE § ¥ 5 HU=El 1 =9 Yo Qiafq o forg feman w2l
e HHEIRE 1 =N a2

o] ™ e g (aul o)
1. B M 30
2. @A M 33
3. MG F 46
4. Tferg F 28
5. ey M 41

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

7135 a9 G ek Mg 1§ hi A1 iRl 82

9.

T 0, 1,3, 5 3R 7 ki g 5000 W St TR Akl shi & 1 A=z Fafon
o T Bl Ut W 9T gE@en o i w5t @ wifgeRar @ 5,
(i) 3Tl 1 gha T T Sme? (i) 3Tl > TG *T SMT?
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10. et ard=ht o arel ® =R = ol & fS 9edeh |0 W 9 deh 10 37k 3ifeRd 2
dATell 91 3Rl & U e %u (7l % TREf ) g0 & g 21 39 9
F  Wifgshar € fF i oaf e @i & fau &t %W w1 Tar o of?
qRTIT
TH HAAE § BHA Wkl shi ACFEIAE alishl o faod o uq 81 36 A4 &1 g
fagtand frefefaa €
¢ yfaest gufie: g+ dufaa afomt &1 aq==
¢ yfaeyt fog: ufaeet wafie & soa
e : Ufasel vufie &1 U ST
THIS T&T: o F==d
Trf¥era wemm: qui ufideel wwfe
qIeh T a1 TR1-9e0 : §=ad A’ qS - A
TS AT B: 9q=99 AU B
TS A 3R B: 0= AN B
weT Afohq B i 9=a A -B
WY TSt geAmd: A ik B WER e g6l € 4% A A B=¢
1919 o TEY UEsH HeA : FeA E L E,.., E, WER et 9 3w
%Wﬁ\'EluEzu...uEn=S3ﬁ'{EimEj=¢ Mi#]
m:mmﬁgwﬁ?@ﬁ@WP(q)ﬁ'@%ﬁﬁ
() 0<SP(w) <1 (i) Y. P(w)df o eS=1

L IR 2R 2 2 2R 2R B R 2

*

(i) P(A)= D P(e;)8F w, e A
Tem P(o) RO o, FT WA FET S
¢ Ou wyrfad uRong ; 999 Wifaehdr arel q+ 9oy
¢ ST hi UTTEehdT : T TH Gofad giRomm aret uRkfaa gfaset afie o fag

S A I wifeRar P(A):%,ﬁﬁ NA)=99=a A H STa9dl i G

3R n(S) =Tg== S| raFal i He
¢ IRRA R BHE q weT €,
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P(ATB)=P (A) + P(B) - P (A 3R B)

Tagedd: P (A UB)=P (A)+P (B)-P (A ~ B)
¢ If A 3R B WER et €, @ P (A B) =P(A) + P(B)
¢ gt weTmA S foag

P(A-&El) = 1 — P(A)

LEEIEE LR

ifaehar fagia 1 faera, o &t 7= Tanet i Wifd, Saeiie HRel 9§
T3 B THH! ST 169 varssl o gE off 5o g2l 4 U Tafeheqsh qen Tivmaw
Jerome Cardan (1501-1576) ¥ 39 fowd W Wgell Jw® ‘®aM & @ell |,
(Biber de Ludo Aleae) Tl I8 q&ieh 3eh FRUNUNA 1 1633 H U1 g3l

T 1654 H, Chevaliar de Mere & ST A, T § Hafod o Gl
EQRGETS qutas wrErEt NI g TfUTas Blaise Pascal (1623-1662) ¥ HUch
el Pascal 39 YR &1 GHeel § g o1 ol 31X =i 39! == faem
I TR Pierre de Fermat (1601-1665) © &1l Pascal 3R Fermat a1 3
wad ®9 ° gHEART & g fwma

Pascal 3X Fermat o 3ifdfied Uk o famel Christian Huygenes
(1929-1695), T far@ et J.Bernoulli (1651-1705), Tk €T A.De
Moivre (1667-1754), Uk 19 W19 f9ardl Pierre Laplace (1749-1827) qeln
®Hl P.L.Chebyechav (1821-1894), A.A.Morkov (1856-1922) 31iX
AN.Kolmogorove = ot Wifererar fagia # fafdre dmem fean wifaerar fagia &
AR 1 99 Kolmogorove i fiell &1 T 1933 W Y1y Skl Jdeh
‘ifaeRar o 2R’ (Foundation of Probability ) T wifaehar i = Heid e
w9 § Jgd fRan T ® S I8 YHS UH FeAfds (Classic) AT S 2




