- 3
(UTf&rkaT Probability)

¢ The Theory of probabilities is simply the science of logic
quantitatively treated — C.S. PEIRCE %

13.1 4T (Introduction)

Ted i hele H g Wishar i foret agfess wiem
1 et o wfed g @) sifafaddr %1 79 % w9 H Ta
ol B ®E MM CUA. Hiednid (1903-1987) §F
wfated sifmfedta gfteshio 1 ST feman on iR Wi
1 eI o YROTH W IR %o o ®9 H ed
for em T wEEaen oftomal &1 <en A wifaear &
srfufedia gfteshion iR Fenfasha fagid (classical theory)
T Treherar off Tenfyq o) off| 39 THehedl o STUR W 86
3THaq wfagyl TAfE s} TR S Wiehd A1d S ot T
if¥rekar o 4rT Frm w1 ot stemee TR R 39 e H

Pierre de Fermat

A TRt e st wufdae Wfehd (conditional probability) (1601-1665)

o IR | foam 3, Safch fREl 371 He o Hfed 8 % Yol AR 919 7, 9201 39
TRVl SR 1 el ¥ I91-THT (Bayes' theorem), Wl &1 0 T qen
s TeAsT o aR B THSi| gy Irgfegh =X (random variable) 3R 3ok Ikl e
T HEEYUl STALRON 1 F FHT qN el WiAehal S o A (mean) o FEROT o

IR H ot R 1A o AfqH STIIRT H FH U HewaqUl STHad Wifshdl §ed (discrete
probability distribution) & R H &7 f5& fgug =7 Fel <1 81 79 1A W g9 @
wheror o fSen 9o weEared B €, 5o q o 3r=en 9 el e el

13.2 wufaser yrfrekar (Conditional Probability)

1eft Tk T TRE T 1 WAkt I A R ==t i 1 AR 7 fohe yfasel T
FI < e § E e, A o TR T ue & ufed e 1 GEA H g gHd g
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1 WIfIhdl W ISl 82 ST 30 U & ST o (U U Agfezsh wem o foaar ¥
Sreen qiom FaEae g
MY, 3T A AT (fair) ol Fi IBTeM o Thern W faar Fifew) 3q glero
WWW%:
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

&ﬁxﬁw%?ma%iﬁﬁnggW@ﬂwﬁzéﬂﬁﬁnﬁﬁﬁﬁgaﬁqﬁmﬁr%ﬁﬁ%

X Gehd B| T AL B S “ = 31 ford wehe 81" SR F el ‘e fades W
w2 weiiid g @ fefud s )

GE| E = {HHH, HHT, HTH, THH}
R F = {THH, THT, TTH, TTT}
zHfey P(E) =P ({HHH}) + P ({HHT}) + P ({HTH}) + P ({THH})
1111 1 .
“5ETEE T Y
3R P(F) =P ({THH}) + P ({THT}) + P ({TTH}) + P ({TTT})
_1 1111
8 8 8 8 2
ESIR E N F= {THH}

TR P(E A )= P((THI) = ¢

3 UM offSe g o e ® 5 ved faeeh W U2 yehe eia @ ereffq s F
Hfed g€ ®, d9 S E 1 Wigehdl 1 82 F o ¥fed g &1 gar1 W 7 ffved € fF
E &1 Wifiehal 0 & o forg 39 gfasel fogel ® foem &1 fean sam 598 w=a
foereh W w2 &l 1 ¥ E o fIT 58 gue @ ufieel g S 9 sl 35Ul STaqe
F o9 T 81 37 Tkl ®, 39 oifafied go1 A 79 o § g% 9 © R gernd w1
T U8 U 5o Tderv] oF &9 § 9ueHl aet frgent ufagst aafe shae 34 afomm
%1 Gg=ad & S fF S F o 3r{hd @l

3 F o o8 Wiaeel fog < E & o sepel 8; THH R oma:
F 1 yfasel Tufte AMd gU A1 E i Wifdehdr =

=

7 FwaﬁﬁmﬁmwﬁﬁmEﬁmzi



wReRar 549

T EH1 39 Wifaehal &1 gufaes Wifded #ed &, Safs w1 @ f =2 F sfed
& TH! T, 3R @ P (E|F) g <90 2

31941?LP(E|F)=i

e HIST fF F o ot of9gd St 921 E o +ff ot €, E 920 F o 918 e7a9a
e €, AAGE N F % wfaeel fag 2

31d: €9 S E w1 HYiqeel iidehdr, Siefsh 1 € for S Fosifed @1 gt €
7 IR 9 T X ghd €

_ (ENF) o gehed whsel fogal =1 gean
PEID) = 55 s whaeet foigent 1 s

_ n(EnF)

~ n(F)

39 3 F T HI Ufawt FARE o Fo@El Hi Fa 9@ ¥ faafea F7 W TH @
& T P (BJF) & =1 wobR 9 feran s @b 2:

n(ENF)
S)  P(ENF
P(EJF) = :’18 - (P(?)) ()
n(S)

e Hife &6 (1) aoft 7= @ S P(F) = 0 3¥&fq F = ¢ (F12)

3q: TH Hfdee Wfshdl &l 7 FhR o qRwfa X Hehd 8

uftarer 1 A€ Eqen F e agiess qiern o giagel gafe § wefa 1 s €,
A F o ¥fed eF &1 o W, E %1 Wifasha Fefafed 99 9 9 e 2t

P(ENF)

PEI) = —p 5

, Stafeh P(F) # 0

13.2.1 @ufaser grfaesar & T (Properties of conditional probability)
A of & Eqen F gt gfaeel gufie S« @ e &
TOT1 P (S|F)=P (FIF)=1

P(SNF) _PE _,
P(F) P(F)

T T § fF P(S|F) =
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_ P(FNF) P(F)
1 gt P(F|F) = PE P =1
37 P(S|F) = P(F|F) = 1

0T 2 AfE A IR B Ufoee gHfE S 1 HE I HeA ¥ 3R F Tk 3T Hel 36 TR
2 T P(F) 20, 79
P[(A U B)[F)] =P(A[F) + P(B|F) — P[(A N B)[F]
foRi &9 9, 4 A 3R B WER 19es w2 8,
P[(AUB)|F)] = P(A[F) + P(BJF)
&\ W € T
P[(AUB)NF]

PIAUBIF)] = ——

_ P[(AnF) U (BNF)]
- P(F)
(Ig=adl o gafTs W Afted o deq = gr)
_ PAANE)+P(BNF)-P(AnB NF)
a P(F)

_ P(ANnF) +P(BmF) _P[(AnB) nF]
PP P(F) P(F)
= P(AJF) + P(BJF) — P(ANB|F)

S A qA B WER AUSS @ dl
P[(ANB)F)]=0
= P[(A U B)|F)] = P(A[F) + P(BJF)
3C: W9 A T B WER 3T9ast SN @ @ P(A U B) = P(A[F) + P(BJF)
TUT 3 P (E'|F) = 1 — P(E[F)
T e 9a e fw P(S|F)= 1

= P[(EUE)P)]=1 FifF S=EUE
=N P(EF)+P(E|F)=1 il E e E' TER 3{qersit Hed &
31 P (E'|F) =1 - P (E|F)

3N 19 /B I/ |
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7 9 4
IETEAT 1 Zrﬁ:P(A)=E,P(B)=E Sﬁ'{P(AmB)=E,?ﬁ P (AB) 9@ wifSTu)

P(ANB) _

&1 89 W § T P(A|B) = °(B)

\\o|$\-l>

_4
9

—_
98]

IEETOT 2 Tk IRER § T =9 &1 IfE 98 1 8 o o=ai § 9 %7 § *7 TH a=a
TG B, T TFI Sel o TISeHT B BT 1 TRl 872
T HM AL h eTgeh 1 o g AZeH! ohi &I Hid &1 T 1 Jiagsl GHfe 2

S={(b,h), (g.h), (b.g), (g:2)}
M ST E qen F swen: Frefafad seasti ) <eid 2

E:‘ﬁaﬁm%’
F:'o=a § 9§ %9 4 &4 (&% A ¢’

LE] E={(b,b)} &R F = {(b.b), (g.0), (b.g)}
a7 ENF={(b.b)}
_3 _1
37d: P@y—zahP(EmF)—4
1
_PENF) _4_1
THfeTg PEF) =55 ~373

4

SETETUT 3 U 999 H @ FIE 1 ¥ 10 dF YUish for@ X T T 3R 3= T e
e T 38 R @ U F1E A=A Fewten e Ak w7 9 gl fw freee e
W HEN 3 9 e §, 9 39 GO % GH B I 1 Yiiehd 872

T HA ST o A 512 FehTel T ShTE W wH Hew 7 S B se e T e
W HE 3 ¥ 9S8 %1 el s 81 86 P(A|B) I T @

39 e w1 yiaey whie 2:S={1,2,3,4,5,6,7,8,9, 10}

a A=1{2,4,6,8,10}, B=1{4,5,6,7,8,9,10}

3R ANB={4,68,10}
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37 P(A) = %,P(B)=%3ﬁ'{P(AmB)=%
4
P(ANB 4
a9 P(AB) = (P(;) ):%:7

10
IETETOT 4 TF qSIen § 1000 faeneff €, f 9 430 wrefral €1 @€ 9@ 2 fF 430

o ¥ 10% Aeinal e XIIH et &1 &1 Tl © foh T argesan o1 T faaneft
el X1 W Tgdl ® 9% 78 = ® for g e foneff wgant 22

Tl WM TSI E w1 ‘angesan o T fernedf e X1 ¥ ged € @R F e g
<1 T feEnedt et ®', %1 e W &1 89 P (EJF) T I €

4 4 ‘
3 P(F) = 230 _ 43 R P(EmF)=—3=O.043 (F1?)
1000 1000
P(ENF) 0.043
™ P(EIF) P(F) 043

FETET0T 5 Ueh Y9 ! dF R SSTeH & Y80 § T2 A a1 B &l 7 9R 9
gftsfyg feman e 2

A ‘T 3BT W T 4 TR B

B :‘TUgell S8 W HEA 6 R @ S8 W @A 5 Yehe el

Ifg B w1 sfed g1 G T ®, df Se A 1 WifHehdl 9 ity

Tl Yiaeel wmfe § 216 9Rom €|

3, B = {(6,5,1),(6,5,2),(6,5,3), (6,5.4), (6,5.5), (6,5,6)}
(1,14 (1,2,4)...(1,6,4) (2,1,4) (2.2,4) ... (2,6,4)

A= {(3,14) (3.24)..(3,6,4) (4,1,4) (4,2,4) ... (4,6,4)

(5,1,4) (5,2,4)...(5,6,4) (6,1,4) (6,2,4) ... (6,6,4)

3R AN B={654)
6 1
I P(B)=2—163ﬁTP(AmB)=2—16
b
- P(A[B) = P(ANB) 216 _1

PB) 6 6
216
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SETETUT 6 e I i ] IR ISTE 41 3R Fehe g2 GeAatl &1 9rT 6 I T WA
4 o <A TH 91 Yhe B H1 AUAad TEhal A SIS

&l UM oifST E S ‘S8 4 1 a9 Tk R Yehe g1 SR F EeA S gl W
Yehe TS 1 AN 6 2R T B

E] E = {(4,1),(4.2), (4,3), (4,4), (4,5), (4,6),(1,4), 2.4), 3.4), (5.4),(6.4)}
3R = {(1 5),(2,4),(3.3),(4.2), 5,1)}

mw%ﬁP(E)— —, P(F)= %

e ENF= {(2,4), (4,2)}

a7 P(E N F) = 3—26

3 difed giehdal

31+ft Toh BT 39 Tl R foem foren © fmer Tt aftomm aagare ) 2 gl
& U 99 Sufdey Wifaedr &1 URWItd fRer g1 aunfy Sufaey WifeRdl &A@
Gftqren, SaTues ®9 9, 39 feafd 7 ot v 1 S wehdt 8, S Hiferd s qHgHen
T | wifashaeti P(E A F) @l P (F) &1 Uieher qeq@R feman St 21
smeT frAfafEd 33w 9 39 9|

IETET0T 7 Uk T9F i SBeH o W R fo=m wifsw) afg fages w foq yoe =
@ faeh &1 I 38T Wy A% faeeh W 92 e 1 @ T I8 & Tk | afg =T ‘%A
Y HH TH U Yhe BT’ 1 Sfed BT fean T @ (H,H)

T ‘U W 4§ 91 &A1 YRS T’ i Fufase ﬁﬁ(ﬂ)

HIehdl A I (H,T)

Wﬁw%wﬁmﬁaﬁﬁa13.1ﬁmﬁwm< (T,1)

o #1 70 & o g o %gﬁ;

e 1 s gEfe € gg;
3MeRfa 13.1

(T.6)

S ={(H.H), H,T), (T.1), (T,2), (T,3), (T,4), (T.5), (T,6)}
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(T, i) Soifen 2 fop weell 39/ W 92 Yehe ga 3k I
I Thehd T HEAT | The el
ad: 8 Hifers =Sl (HH), (H,T), (T,1), (T.2), U4

el (H,H) =viar £ % 39 Somil ™ fod Yee gan &, aen
< fera () <
Y Vi

111 1
(T.3) (T.4), (T.5), (T,6) T HATT: 1T T (T)
1111
TRERTRE] yiferar fraffia =) s Hehdt 2, S fom
fo 132 9 = B IR 13.2

A o F ST =IAdH T 02 e e’ 3R E T
‘T8 W 4 ¥ 9 @ Y B i g9 &

LiE| F = {(H,T),(T.1),(T.2),(T.3), (T.4), (T.5), (T.6)}
E = {(T,5), T,6)} 3R ENF={(T,5), (T,6)}
S P(F) = P(H,D}) + P ((T.1)}) + P ({(T.2)}) + P (((T,3)) +

P ({(T.4}) + P({(T.5)}) + P({(T.6)})
11 1 1 1 1 1 3

1 1 1
o PENH=PUTHN+PUTON=T;+1; ¢

212 6
1
o P(EJF) = P(s (;)F) =%=§
4
| womrarett 13.1]

1. afR E 3R F3d Y&R &1 s & & P (E) = 0.6, P (F) = 0.3 iR
P(ENF)=0.2, @ P (EF) 3R P (F|E) 9@ *ifsw
2. P(A[B) 9@ &IfST, af§ P(B) = 0.5 3R P (A N B)=0.32
3. AR P(A)=0.8, P(B)=0.5 3R P (B|A) = 0.4 I HIfSY
(i) P(A N B) (i) P(A|B) (i) P(A U B)
2

4. P(AuB)amﬁﬁmzrﬁ:zP(A):P(BF% st P(A[B) 3
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AR P(A) = 1—61,P(B)= 15—1 AR P(AuB)=17—1?ﬁ M@ HIY
(i) P(ANB) (i) P(A[B) (i) P(BJA)

frfafed w99 6 @ 9 9% P(E|F) I ifsa)

6.

10.

11.

12.

13.

T Toen 1 9R IS T e
(i) E: el 38« R fod F: ugelt M1 39m@ R faa
(i) E: = < f=a F : sifashaq T fod
(iii) E: Aferhad g w2 F: =9 3 9
T Tkl i T R IS T B:
(i) E:T% fagh W 7 Yohe B 2 F : Tk faach R fod wohe =i @
(i) E: 1 92 Yehe &l g1 @ F #1 foa wehe =¥ e ©
T T I SR ISl T R
E : 9 38 W & 4 Yhe T
F : Tgell & IST@l W HHAI’: 6 qA 5 Yhe BT
T Tenen o @ wmn, o @ O agesa v €
ETPWwMRaEg? F:famoad o
Toh el 3R Tk el I H SSl T e

(a) IE W YW &A1 AR 9 TH I GUfqE WiAhal Fd hifee Ak I8
T & R el T R 5 Tehe ga R
(b) TG W YW HEAS HT AN § BH HI GHfqEe Wil I hifee Ak I
@ 8 for el T8 W Yehe WEA 4§ %9 R
Teh =4 U 1 SSTell T @1 FeAst E= {1,3,5), F={2,3}, 3RG = {2,3,4,5}
o foau fAfafea 3@ s
(i) P (E[F) 3R P (FE) (i) P (E|G) ®R P (G|E)
(i) P (E U F|G) 3R P (E N F|G)
M of for S ©iF o1l = T SigehT A1 TIShl B TG €1 9% ferd iEr
o g o €, @l S Sreel oh Tigeh! B i Wufas Wifdshar s ®, AfE 7% fEam
T ® FF (/) G99 B S AT ® (i) FAqH T el Agah! B
TS Ui¥1eTeh o6 U 300 T/ YHR o ST Y9 200 I/3T9 YR o6
Hfa 991, 500 Sg-faheda R & M 999 3R 400 Tg-fashedid IR &
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e g 1 WUE B1 A Y oF WIS © T WY AGeIAT A Sl §, A Th
3TN Y99 &1 ag-Toaehcdia 81 i Wik = gif?

14. =18 fen wn @ fop < ol ol e W Wi " - €)1 S S
I 4 B T WAHA Aq HIfTT)

15. T 99 &l Bt o W0 W =R SiNw Ik 99 | yehe 9@ 3 &1 o
2 @ U™ R Heh SR AR HE o GEA yhe @l Uk faaeh %1 39|
AT AT T T W G 3 ke g1 K T © ot He {faeeh R 9e ke
B’ T gufaey Wifaehar A wifsa)

Frfaftad ool & 9 g&e § 98 S

16. = P(A)= %,P(B)=O?|Tsr P (A|B) ®:

(A) 0 (B) % (C) aRwfea ==&t (D) 1

17. =g AR B et 39 ¥R € T P (A|B)=P (BJA) # 0 T«
(A) AcB (B) A=B (C) AnB=¢
(D) P (A)=P(B)

13.3 UTfiehar &t MU =@ (Multiplication Theorem on Probability)

IF ofifST fF E 91 F U wiaeel wafie S &1 & e @) wedd aqead
ENF S se1e B qenF o "ied g i suiidl 21 379 ¥l § ENF sl Eaen
F o T wfed 8 w1 g9l §1 921 E A F %1 EF +f foran s 21

W X W ST EF 1 Wikl 1 hid o1 Savaehal gidl 81 SSevl & forg,
T o 91K U TN FeRTer oF wiemn ¥ &6 fasg ged ‘T aRene SR Th T H
okl T1d Y | 3o € Tehd &1 M1 EF ot WTFehdl Ad shid oh foTq en aufas
Ifehdl 1 STAIM HId & S T <= femmn w2

TH S © fF Wed FoF U SM W oA E &1 gufday Wifderar ol
P(E[F) N =¥iid & 3R 38 fefeiad YR 9§ [ o 2|
P(E NF)
P(F)
I IRomg | &9 for@ ged © TR

P(E N F) =P (F).P (E|F) (D

P(E[F) = ,P(F)#0
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T g ot o € R

P(F[E) = %,P(E);&O
Bl P(F|E)=% (Fifs ENF=F UE)
3T P(E N F) =P(E) . P(F|E) - (2)

(1) 3R (2) *i e o &5 W g & o

P(E N F) = P(E) P(F|E) = P(F). P(E|F) 5i@ &% P(E) = 0 3R P(F) # 0
ST IR i Wifshdr w1 U AR wEd B ST U SR Wl
IETET0T 8 Teh HeA® | 10 el 3 5 T%e e 2| & 1€ Teh o oI5 Tk Tehred! st
& 3R weelt 1T S o Frehre o ved aod T W@ St &1 6 e R e |
T g S A FhTa gHgared 7, df SH e % ke 1 wifashdr 772
&1 /M foh E ‘Ugell st 7% o e’ &1 el © @R F @l shieft 1< o b’
1 = 1 ¥H P(ENF) a1 P (EF) 9@ %1 B

31 P(E) = P (Yeeit 71l & hreft 71 ﬁchlcfivn)=£

a1 & fean T R 5 veelt fehrer | el 1% franedt @ stafq e E ufed €€ €,
3Te HeAYl | 9 el g 3R 5 e 1< @ TE 71 Thiery, U 7S shiclt B 1 Wik
S o wgelt 13 %1 T B B A €, 9 IR e had F k1 Gufde Wik 2
v E o1 wfed e 9 2l

3eAiq P(F|E) = %

31e WIfehal o UM 9 g W W B @
P(ENF) = P(E) P(FIE) = P(E) . P(FIE) . P(G|EF)

3 & 3iferen g2 o 7T ekt o7 UM faW 3% E, F 31k G T Wfdset gafe
1 T B

P(ENFNG) = P(E) P(F|E) P(G[ENF) = P(E) P(F|E) P(G|EF)
T YRR Wfaehal o oM 99 1 faeR =R a1 sifies weistl o foe ot fohan s wehar
B frefetfiaa el i seieii o fore wiftrerar o UM o T gid Jeqd i €|
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SETETUT 9 52 TRl 1 TS e Wel T8 TSe! § § Teh oF a8 Teh i1 qa for wfoeenfu
fopT fepTel T B < Tl T SIKYME SR AR 1 gl B W S Wikl €2

e O o T K 512 * Fehten T <1 S1E9E @' Wi ST A S FehTen T O Seknt
2! 1 o HW ¢ TEad g P (KKA) I H 2

4
3« P(K) = 5

T € P(KIK) 98 91 8F W for ‘Tl T T e Seee € W g T
e B 1 Wikl o <Al 21 o768 T 8§ (52 — 1) =517 € s i aeems @
e PKIK) = =

fad: P(AKK) € ferTel 7T I 1 3ot BIF o1 Wofasel Wifderar € St foh &df
T ? for < weeme vt € freRel ST g €1 o1 TeE! § 50 TN @ T

zafere P(AKK) = P(AIKK)=i

50
Wfgehar & U e R W W g © R
P(KKA) = P(K) P(K[K) P(A[KK)

4 3 4 2

T 52751 50 5525
13.4 Tad g2-MU (Independent Events)
52 Wl 1 et § W Uw wwn Frebiem & adieon W feeR ity e yoiw difas
AT 1 GHGHSA HA T 21 ARG E a1 F wH: weNed Fehten e wwn fael @6
2" 3T ‘FeRTen T TN U SoeRT §' ) o A €, al

P(E) = B_1 qon P(F):izi
52 4 52 13
Y € ‘E R F' e fehten T uw faEl 61 Seeh € bl ¥ Sl €, ST
P(EmF):L
52

1
P(ENF) 52 1
Ad: P(E|F) = W:T:Z
13

aﬁﬁFP(E)=izP(ElF),%ﬂWW%ﬁFWF@FHﬁH@ﬁﬁWﬁW
E &1 Wfehdl T g 996 e Srel 2
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T ug off o © TR
1
PENF) 55 1
P(FIE) = —pE) - 13 = P(F)
4

F:P(F)z%zP(ﬂE)@ﬁﬁT%ﬁFWE%aﬁa%ﬁaﬁwﬁm F &
Wiferhal W WIE FHE e STl 2l

37d: E 9o F 39 YR &1 9A1E & fof fordlt Tk w1 o ufed €F &1 ol St s
1 Wl W FE 999 T STl

TH YHR i SRl TaT g0 FEd 2

fTATST 2 € S E 9o F i a3 Sl wed © 4
P(F| E) = P(F) S/@&! P(E) # 0
P(E| F) = P(E) @bt P(F) # 0

31d: 39 RA H P(E) @R P(F) &1 Y=RR eF 69T 2l

319 WIfaehal o o M 9

P(E N F) = P(E) . P(F|E) (D
IfE E 3 F s ue] & df (1) ¥ e 9 gl € o

P(E N F) = P(E). P(F) )

31d: (2) o IYAM W &Y A HARA Hi Waddl @ FAfafed @we 9 oft gienfya
L THhd 2
uftarer 3 WA of E 3R F et agfess wew & gfaee gafie &1 1 sead €, @
E 3R F w@ds "l gt & afg
P(E N F)=P(E) P(F)
feugoit

1. & 5Tl Eq¢1F &l TiEd (dependent) ®ed €, A o T&as 7 & 3T A%
P(E N F ) = P(E) . P(F)

2. Ff-wft AT TeAel IR TR STuas Heel o ag wH UL 8 S el
‘T TS Y URWT EeAE 1 WiuRd o ®9 H w1 T © 56 T IR
STqast HeTsh’ HY GRS ‘HeTsh! % 9 H 1 T ¢l TH S, TWER
et el H wig off afoms | iy T2 8 Henan @ fohg Toas seet |
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gRtors Tre ot g Wehd ©, IS T e e B T s HeAn 3R
‘. gt Ay A T 2
TR I, 9% < U T T et € et gieRar IR €, @ 98 WER
AqaS(t Tt &1 Tehell €1 forai: afE < TR Wiaehar arell WER STqast st
T €, o 9% w@as el gl "Wehdl &

3. T Agfeas THer W HEdd ¢, A YA U I E R F o fau, s'i E
el THETOT ¥ qe F SO Tderor ¥ Heifd €, St E 9o F oh Uk 91 wfed
B T Wifeehan, ST <A adiero Ha= oy S, wifshar P(E) 3R P(F) o o
o U Bt €, FSehT ufteher ST Theml o SMTUR T S-S TR S
21 319iq P(ENF) = P(E) . P(F)

4. o el A, B @R C 1 Toad el Wil € 4 3R sheel Afg

P(ANB) = P(A) P(B)

P(ANC) = P(A) P(C)

P(BAC) = P(B) P(C)
3R P(ANBNC) = P(A) P(B) P(C)
e I o ¥ HH U HH ThH o 9d Ted TE Bl @ dl T e i w6
TE gl S B

FEMETOT 10 Tk I¥ 1 Teoh aR ISl Sl &1 527 I8 W Yo &A1 3 1 379ecd
2,9 E 9 3 ‘U8 W 9 S 99§, & F 9 frefua e s d aand @ s
E 3R F @ad 87

&1 B9 WM ® foh 3@ wderor o wfagst wafe 8: S=1(1,2,3,4,5,6}

GE| E=1{3,6},F={2,4,6} IR ENF= {6}

2 1 301 1
e P(E) = —=7, P(F)=o=> R P(EN =
LD P(E N F) = P(E). P(F)

3d: E 3R F w@&as 5 2
FETET0T 11 Tk MY (unbiased) 99 i S SR SIS T HH o A 2T U8l

IS W favm e ara g’ 3R B we ‘fada e W foum g g e e
21 Hee A 3R B % T 1 G Hifsu)
Tl afg |t 36 Hifcre w9 9UEIS E o

18 1

P(A)Z%Z% PB)=30=5



R URE T

1 & P(A N B) =P (3 3o | fawm g yra g
_2.1
36 4
11 1
3 P(A) . P(B) = 5=
T P(A N B) =P(A) . P(B)

31d: A 3R B &as "t 7
32T 12 A9 Faerl 1 St T 21 "E o E ued CdH fad @ i ue e g
3R F ol ‘=g &1 Ford Wi g @ik G s stfureham <1 92 e g1 skt e
FW €1 T (EF), (E,G) 3R (F,G) W - ¥ Tasl 8?7 HiA-hF ¥ WiHd €2
T T w1 yfaeel gafe 7 .

S= {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
T E= {HHH, TTT}, F= {HHH, HAT, HTH, THH}
3R G= {HHT, HTH, THH, HTT, THT, TTH, TTT}

e € E~F={HHH}, ENG={TTT}, F G={HHT, HTH, THH}
4 7

PF) =2 =L pG)=

2 1
Tafery P(E) = ==,
®=573 8 2 8

1 1 3
PENF) = o, PENG) =2 FFNG) = ¢

A P(E) . PE) = 5= PE)PG) = =3l P()-P(G) = x 2=
T P(E A F) = P(E) . P(F)

P(E n G) # P(E) . P(G)
3R P(F N G) = P(F) . P(G)

THfT S12TE (E 3R F) Tdsl & Sk 5218 (F 31 G) 311 (E 3R G) T 21
3a1ev0T 13 Tog HINT foF 9 EIRF < ds w2l @ o E SR F' ot w@as s

T FTH E 94 F @6 ¢, sare
P(E N F) = P(E) . P(F) (D)
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fos1 13.3, % 91-31@ 9 98 W= ¢ fF ENF 3IRE A F IR 3{9es 8 3] 919 &
E=EnF)UENF)

(E'NF) S

FifF EF IRE N F RER east 8, B UF
gafey P(E) =P(E N F) + P(E N F")
il P(E N F') = P(E) - P(E N F)

=P(E) -P(E).P(E) (V¥ | (ENF) —(gXF)  (ENF)

=P(E) [1 - P(F] TR 133

=P(E) . P(F")
31d: E 3R F' T e 2
T TR e gwiEn s gwhar € f Ak

(a) E' @1 F &es &
(b) E’ de1 F' &@s B

SETET0T 14 A% AR BT 5 € @t AT BH ¥ =JAq9 TH & € hi Wik
= 1- P(A") P(B)
T P(AABH ¥ =AqH Tk &1 &) = P(A U B)

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

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

=P(A) + P(B) [1-P(A)]

=P(A) + P(B).P(A")

= 1- P(A") + P(B) P(A")

= 1- P(A) [1- P(B)]

=1-P(A") P (B

| wommaett 13.2

1. A€ P(A) =%,P(B) :%sﬁIAameaa‘ami%a‘r P(A N B) T Hifs)
2. 52 T4l I U et § § Agesan fo wfaeenfud few Mo St w freee o) g
Tl o Il TT 1 BF ohi Wiehdl A Hifsy)

3. 9a o s fesd @1 Fle 3uH ¥ 99 §a i agesa fo gfaeentya feg
BU FeTet % T Stran @1 afg &4 Frreprel T A o8 @ df fesd 1 faat &
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11.

12.

13.

wieRar 563

forQ Tl feren San @ e Sreiehd Y 24 €1 U fesa e 15 R €
o o 12 o= 9 3 A R €, o Tkl & fau wiepd @M w1 wifaeRar @@
s

. ek g1 TeeRT 3R Uk AT U okl SeTel T HE o A s fiees W e

Yehe BT ©' 3R B T U W GEA 3 T Bl & o refud o o e
FHifST fF Tt A 3R B w@ad © a1 812

. TH IE W 1,2,3 7 W H AR 4,5,68 T W fa@ 7T g1 39 I w1 s

TN HE o A ST CHEST 99 R SR B Ul g o W 9 faet T 2, 6
frefrd o g1 F A 3R B @as 27

3 3

. WA A ETNF I 9 36 YR © 5 P(E) =, P (F) =10 aﬁtP(EmF)=%aa

5
FE qe F @&dd ¢ 9

. A SRBUH Al & T E el P(A)=%,P(AUB)=§HW P(B) = p.

p 1 HA A SIS A (i) A WER rgesit 81 (ii) S e gl

. A o A 3IRB %S WA ® a1 P(A) = 0.3 3RP(B)=04. ad

(i) P(ANB) (i) P (A U B)
(iii) P(A[B) (iv) P(B|A) Jm sifs

. ﬁT@WﬁAaﬁ'{BQ@r%,EﬁP(A)=%,P(B)=%3ﬁ'{P(AmB)=%ﬁa

P(A-7Ef 3R B-7&) 3 IS
A o Aden Bwﬁwﬁ%aﬁwm):%aw P(B)=%aﬁ1 P (A-7TEl 3R
B-&t) =%.w A 3R B a3 oW €72
A ¥R B was sl & T € 'l P(A)=0.3, P(B) = 0.6q

(i) P(A 3R B) (i) P(A 3R B-7&Y)

(i) P(A =1 B) (iv) P(A 3R BH &g 4 7&l) %1 79 F@ Hifew
T T i qF 9N SO Sl € 9 H 9 %9 Th o) Toun S Wi 8 i
RliRETASIGECAIE I
T T Uk S 9 fa wlaeenfua few Femrelt S @1 afem § 10 el X8
o 12 € o Wikl 1 shifo (i) < 7S @t 2 (i) WU el Td e @
Bl (iii) TH el a0 A @A
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14.

15.

16.

17.

18.

Tford

T Ty THE 1 A 3R B g W@as €9 ¥ 7 FE HI WHHAT HH: %Sﬁ'{

%%lﬁﬁ,%m@,wwmﬁwmmﬁ%,ﬁmm
wife fow
(i) TFE T B S @
(i) 379 ¥ qeFd: FIE T THE A L ol 2
AT o 52 T 1 e G Tegl ¥ U O AgesA e Sl §) et
o @ fop gemeti § wed E @R F @ 82
(i) E: “Fepren T uxn g9 1
F : “fepten T ue gl @
(i) E: “Frehren o 9o el O @1
F : “FiehTell T Ie1 U SIS @
(iii) E : “FreRTen T Ox1 T SS9 A1 Th S @7
F : “fehTenl 7o U1 UH S A1 T [ 2
Tk BEEE | 60% ferenedt &<t 1, 40% S 1 3R 20% I T@ER e B
Tk BT I AGESA g1 W 2
(a) WIfeRal A HIfSTE fom o = @ Bt ik 7 &) 7S 1 sr@eaR vedt 21
(b) = o8 &t 1 SEER Yl © df Uk STUSH 1 SFEER ff TG el B
EiRIPCT I ASIGEETIS I
(c) A o€ 3TUSH 1 @ER Tgdl € df ST &< 1 SFEaR ot veg ol gH
1 YRl AG RS
e qTEl 1 Teh ST ol Wil €l Yo U W FH 9N & Ww i
1 giferd fefafad § 9 & 272

1 1 1
(A) 0 (B) 3 ©) I (D) 36

T TS A 3N B %l WER @A FEd B, A

(A) A 3R B TER el & (B) P(A'B’) = [1-P(A)][1-P(B)]

(C) P(A) = P(B) (D) P(A)+P(B) =1
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13.5 ST-WHA (Bayes' Theorem)

T fifTe o &1 St 1 e 11w g €1 gen 1/ 2 " @R 3 @ e ) SR den
¥ 4 g 3R 5 o 12 21 fohelt T 9t o § & 715 qrg=o el sl 81 8q

forh s S0 g A B 0 o el i et (o e )
49 e faee @1 (WA o §%) e w1 Ferter w1 wifiear off 919 1 Hehd &1 3=
vl | w9 foReElt faeie a1 & Wig fehTer 1 wifendr S S "ehd €, Afg e 9 g
T 8 R T -0 Ot | kel T 1 AfRT 9 €W 3H 1d sl WifHehdl A
Tehd & T 1ig fordlt Ty 9t (A & Sen-11) 9 Teprelt 7€ © =f 29 fepmedt w8 g
1 W1 qa1 B2 Tl BH Se-11oh T 1 Hiaeiid (reverse ) WTiehdl T il @ Sfaifeh
THh 1% B STl ¥ 1 g5 9 €1 Jig R S 7 7 Hfaam wifashdr 9 B
HT GO T GEHE U Fifashdr % A gRI fRar §1 SR 5N SR T g
‘SS-THF’ o A W ST Sl @ S SR GeAud 1763 W W I 1l S-g9A
o HoF o YAOT ¥ Ud SYET Ush IR 3R @ URfde gRoml R faem wif)
13.5.1 Tk gfaqsl wufie &1 fq9rsi (Partition of a sample space)
WeEH E L E, ... E % W= &1 giaeet T S o faurse & fefiw w3 ¢ Ak
(a) EimE/,:(I),i;tj,i,j:1,2,3,...n
(b) E,VE,U.UE =Sdd
(c) P(E)>0,9% i=1,2,..,n% faq

T U H, ¥ E L E,, ... E Ufaeel Tafie S faume % fefug st 8 af
q T SEYH €, THY € AT ST AIhdr IRW 2

SO W @A € FF A S E IR SHA ek ¥ B yiaget g S w
faure € *ifF ENE' =¢ @IR EUE' =S.

I-R@ fo 13.3, T T9 EFT ¥ Yar0r T Thd § T A E SR F ferdt wfeesd
Tafte S, o G i § FAN €, @ {ENF,ENF'} 9994 E &1 T faae 21

wgesq {E'"F,ENF,ENF} ¥9==9 E U F & T fa9mse € iR aq==d
(ENF,ENF,E NF,E ~F} 9yl gfaeet S 1w faurse 2

319 T WYY Yiaehal i UHA & fag &
13.5.2 'H'lIUf UIfyekar @t 98I (Theorem of Total Probability)

T4 & {E,E,...E} Uiyl gAfe S, %1 & fause € it 7W o f& v
SEAE , E, ,....E ® JIfasar YA 21 7 tfsie A gfaesi wafe & @
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e 7, T4,
P(A) =P(E,) P(A[E)+ P(E)) P(A[E) + ... + P(E) P(A[E )

= > P(E)P(A|E))
Jj=1

suuf fen 0 8 &6 ELE,, ..., E, gfoeet wfie S &1 v fawee @ (ot 13.4) 36,
S=E, VE,U..UE ..(1)

AR ENE=¢Vi#jij=1,2 ..n
& T € T forelt semA, % fag
A=AnNS E, E,
=AN(E UE,..E) TR 13.4

=(ANE)UANE)U.UANE)

A EANE, ARANE, FA: T E, 3R E, 5 Suaqe € S i # j, % fog
STHIH € T i %/, i,j=1,2..,n% T A NE 3R ANE,  oIw €
zafee P(A)=P[(ANE)U(ANE)U..U(ANE)]

=P(ANE)+P(ANE)+..+P(ANE)
CIC| P(ANE)=PE)PAE) Fif& P (E) = 0Vi=1,2,..., n

Wiehal & oM Fom 51 g9 S §
THfee P(A) =P(E,) P(A[E,) + P(E,) P(A|E,) + ... + P(E ) P(AIE )
70 P(A) = Zn:P(Ej)P(A|Ej)

j=1
aTET0r 15 et =afed 7w i o1 &1 3 foran =1 esara 1 1 witehd
0.65 B| TSAIeA 1 € ! A TSIl B i Tefeal & fmfor & o goar{Er qof
B T WIfeRaTd suer: 0.80 de 0.32 21 fFmfor % o gragaR qof g9 1 wiaswa
M@ it
Tl M offee f fmfor e o goarger qof @R & s # A IR Cgedara g
%1 ST & B gR1 Fefia fman S €1 g5 P(A) I T €1 gH 9 © TR
P(B) = 0.65, P (3Said 7&l)=P(B')=1-P(B)=1—0.65=0.35
P(A | B) = 0.32, P(A | B') = 0.80
Hifer wed B @R B’ Tufe gq==a o faamm € safere wqof wifaswsar wia g
=P(B) . P(A | B) + P(B') P(A | B)
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=0.65%0.32+0.35%x0.8
=0.208 +0.28 = 0.488

ard: fmfor el geeEr gof 89 1 Wik 0.488 21

376 T I-UHT HT YHYH H a1 36 fag

ST-YUT (Bayes' Theorem) ARE,E, ..., E 3 et § S R wfaeel gmfe S
o faurs o1 i #Tdt & i E L E, ,...., E, Iq: $79H € 3R EUE,U,..., U
E =S 3R A TE s et wifderar =R ®,

P(E)P(AJE)

P(E/A) = — iz 1,2,3,.m
D P(E,)PAE))
j=1

suufe g4 9 ¢

P(ANE,)

P(E|A) = W
P(E,)P(AIE))

= TA)| (et o TUE e 9)
P(E,))P(AIE))

=— (Fqut wifaekan o fm =)
D P(E,)PAE))
Jj=1

feauit S1-wo o Sryant § frefafed sssee w1 ST wd @
‘5|271T3ﬁE1,E2, Enﬁvﬁvewq” (hypotheses )ed &
P(Ei)ilﬁtl'mw Eiaﬁq\_cfﬁlﬂ?ﬁ:f (a priori) WifTendl sed €| Wufaa Wifderan
P(EiA)Tm'Qf RIECTS R Eiﬁm?ﬁ"l (a posteriori) WIfIal wed 2l

oS T T HRON T IRl 1 G off e S 21 it E, wfaee wAfe S
% UF fasem w1 i w € sefan sewet B, ¥ 9w W W SR oA
T & ufed Bt @ (SFQE, W W Faa U & e Hedt € o uw ¥ st 7 we
TRl ) 3T: I F Y foRell fomiy B, (31fq T HRO) Wiaehar 3 € it
TS A 1 Hfed g faan w2l

a57-wHg @ fafay afifeafm § Suafm @1 3 @ 99 = Frefafea seeor o
T fopan T 2
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IEETOT 16 A S 13RI Ry &1 99 1§ 3 ol 3R 4 el 12 & 5 fF 99 11
" 5 @t 3R 6 @l 1 €1 frdt wh Ot § @ Agesa w g fered T 2 oSt
e T 1 81 E 91 i 1 Wiiehar € o 7 1 99 11 § feprelt T 22

T 9 [ 1 =999 B R E, ¥ IR 9 1% 99 &I E, W ety W it fR
e 1 &1 g Mo 1 ¥ & A9 Fefd s 2

N | —

LiE| P(E,) =P(E,) =
WA PAE) =PERIH ¥ @@ 1 w1 g Frehrer) = %

3R P(A|E2)=P(9iﬁnﬁ©war'nﬁﬂ?ﬁmw>=%

I SR Y F 1T Frwrem &1 gifasar, 9 fo o7 7@ @ fF a8 o @
&1 8 = P(E,|A), S9-T99 §RI

LS
_ 2711 3

I 3 1 5 638
1.3, L2

277 2711

SarETor 17 @ = fes 1, 11 iR 111 fRw Tu € <eT geis o < faaes € fesd 16
A faerer @9 & 2, fesd 116 S faeeh =i & € o) fesd 11 H ©F 9F iR ©
=1el o1 TeehT 1 b oafe A5=sal U Tesa Aal € 3R Sud § Ag=adl T Toeah
fenTeran 21 =fE fereht |4 1 8, 39 1@ 1 9 Witrehar € o fesy o g faerenr

off 9 1 E R?
T UM o E, E, 3R E, A9 fesd [, 11 3IR 1113 == &1 Fefid & 2

P(E,)P(A | E,)
P(E,)P (A|E,)+P(E,)P(A | E,)

P(E,A) =

LE| P(E1)=P(E2)=P(E3)=;

U & TH o A Fehren T fase 9 1 7 ) i 7

LE| P(A|El)=P(1%@1@m€rmﬁqwﬁm)=§=1
P(AE,) =P(fes 119 | 1 T fosrh fsher) =0

P(AIE,) = P(Fest 1119 3 0 fes Frarermy =
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319 fesd o gow faemr ot 9 &1 8 1w

= fTen T W o fagen fess 19 8 &1 Wi
=P(E |A)
3 d9-YHT g
P(E))P(AE))
P(E,)PAE,)+P(E,)P(A[E,)+P(E;) P(AE;)

P(E |A) =

1

—x1

_ 2
3

1X1+1X0+1Xl
3 3 3 2

IETEI0T 18 AH o foh Teh TSl THeT0T i favaaHea fafaftaa yer 4 fiie
a1 T R

LI, UiSiifea sAfeEl o fore aieror 90% Tt oRTH W SR 10% Tar | @
o e B =Sl § s Al o e wheror, 99% HEl Udl oRlal © Il T
.ol “ifea waran © Sefer 1% e saferai o fore T3 e, dsiifeel s 81 T
€ sEE, f5EH 0.1% At e 75 €, § ¥ U oAl Agesd g S @
AR 39 1 Ty fma S w QiR TELeE . 1 suftufd sdmar 21 = gk
2 for o8 =ifw o § TaeTE AL (dSifea) ©2

T UF & E A T Al o ard | TELeTE A, dieiifed g 1 el 3R A Sf ok
T.E AT, Teror ¥ disfifed g 1 S whi g9 &1 eH P(E|A) T I B

@ E B IH U Al o TS A Wsiifea 7 e i S i Sl 2

Tqeea @l {E, '} SEen § gt safaal o wiagel wafie &1 weh faurH 21 ed 9. @

0.1
=0.1% =——=0.001
P(E) = 0.1% =7

P(E') = 1P (E) = 0.999
P(A|E) =P (=afert =1 qleqor § W= o0, disifea et seies fean 7o @ o =%

e T A, Wi $) = 90% — %=o.9

3R P(A|E) =P (=afer o1 wdieror o wo.MEe. disiiftea < St o fean e @ fm
9% ard § AR dsifed T8 §) = 1%=0.01
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9 S9-99T g

P(E)P(A|E)
P(E)P(A|E)+P(E")P(A | E')

P(EJA) =

~ 0.001x0.9 90
~0.001x0.9+0.999x0.01 1089

3Td: Ueh Ao g T AfK o Iqd H TH.3TE. A, Ursiifed g i Wfehal sel
for T € fop Swen waLemd o, wder dishifes €, 0.083 21
SETET0T 19 T died S o HREH | 7 () A, B 3R C el SR 1 H:
25%, 35% 3 40% diee St 81 379 WAl o Scdred sl 9 5, 4, 3} 2 gfase
9 TE (Ffeqot) €1 el & T SR B U TF diee Agesd fwen S 2 $iR
o€ TUE U Sl | SEh! o Wifehdl € foh @e diee wei B gRI SHET TR €2
&e 7N faen & et B, B, B, fH WhR 2:
B, : dice WRIA A BN M T §
B, : iee WRIH B g1 &M W @
B, : dice WRIA C 51 s T §

T 3 fF med B, B,, B, WO a1qarstt 3R aftqof 31 7 fern £ =en E fe
HehX %2 E dlee 9Ud %l
e E, SIS B, B, A B, % W wfeq Bt 21w

P(B,) =25% = 0.25, P (B,)=0.35 3R P(B,) = 0.40

: ; P(E|B,) = diee 3 @& 81 &1 Hifeehal v T o 81 fF o w=fA B g1
fafda

=0.083 (TT4T)

=5%=0.05
7Hl ¥R P(E[B,) = 0.04, P(EB,) = 0.02
I99-999 5N g9 9. € %

P(B,)P(EB,)
P(B,)P(E[B,)+P(B,)P(EB,)+P(B;)P(E+B;)

P(B,E) =

B 0.35x0.04 0.0140 28
~0.25%0.05+0.35%0.04 +0.40x0.02  0.0345 69
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IETETUT 20 Teh Sl 1 Th UM 1 T@H T 21 Y8l o Fwel § 98 o6 € o

IUH A, 99, ThX A1 fRE 3 e ¥ ST T Wiushard sy %,%,%?ﬂé
%aﬁagéﬂ,wmw@w@rm%a‘fmﬁﬁeﬂﬁﬁuﬁmﬁm:%%,mé
2, Wq FrEt o= aed U o W S W T B ?1 Ak 9% @ o1, df 3%k oA
ST T WIfehdl A1 el

7ol O offee & ‘efe & Tl o Tl R W M’ w1 IS E 7l AR efeRt ok 3,
a9, TpeX A ol o= a1 5 o &Y HeAd el T, T, T, 3R T, @, @

P(T) = = P(Ty) =1 P(T,) =4 P(T,) = (e %)

P(E|T1)=@Taa$aﬂ§maﬁméiﬁq§aﬁﬁmﬁqw=%

3l YR, P(E|T,) = %,P(E|T3)= %,P(E|T4)=O,‘0Pﬁ% 3T 918 BN 3H W 3™
U B

IS -9 F g
P(T,|E) = /R §RT X ¥ 3 W 37 5R &H &1 Wfehar
_ P(T)P(E[T))
P(T,)P(E|T,)+P(T,) P(E[T,)+P(T;) P(E|T;)+P(T,)P(E[T,)
31
~ 10 4 3 120 1
=3 111 1 1 2. 418 2

IETETUT 21 Teh AT & O § A € foh o8 4 § 9 3 9N §cF dieidl 21 o T I8
1 IV & SR Tl 2 foh 39 W M drell &1 6 21 39 1 AIiFhdl I0d ISy
fF 99 W M 9t 9 9 § 6 B

T 9H ifoe f E, ‘=afad g0 99 i 39T Y 98 Id i foh 3§ W AH arelt
e 6 3’ 1 HeA Bl HH WS¢ fF S, U W e 6 S w1 we $iR S, U W
& 6 T8l M H1 e g1 9«

P(Sl)=m6aﬁﬁmaﬁmﬁﬁ?ﬂ=%



572 Tford

P(Sz)=m6ﬂﬁmﬁmﬁmﬁqw=%

P(E[S,) = <A 3R ¥ 9N R fF T fF wEw 6 o ¢ Saiw 9 W e A
e arEdd | 6 7, i Wirehd

=wﬁﬁ§mwaﬁaﬁﬁq®w=%

P(E|S,) = =fo B 78 oM R fh T8 W T 6 3T ¢ Wafeh W6 R M aeht
T ard § 6 &l €, i AR

i g7 e T At ) 12—
3§ I9-YHT g
P(S,[E) = = §R 98 M T WiIhal fh T 6 Tohe §E ¢, 9 9 § T 6 ¥
1 3
P(S))P(E[S)) 6 4 1 24 3

=— X—=—

" P(S)P(EIS)P(S,)P(ES,) 1.3 5 1 8 8 8
6 4

m:aﬁwmﬁw%%l

| worarett 13.3 |

1. T %erel | 5 @l 3R 5 wieft 78 €1 a5esd T 1% kel S §, 36t 1
AT HE F O [ FHewl § W@ S 1 g b e w2 srfafe i1
Fsl ¥ @ & S ® a0 werwt § ¥ Tk 1 Freprell S #1 el WS o
B T FIfshar 4 22

2. TH U H 4 ol SR 4 Hredt 12 € AN T 3T Ol § 2 o 3R 6wl e
1 T Stl & | Uk Rl Arges Al T W € R SEH U T et St @ S
o et ©1 39 o1 1 9 Wiidehar @ foh T 9eel 9§ femredt T @2

3. I8 9 € T U Hetfewner o i ¥ 9 60% SEe § W ® 3 40% S
" 72 wd 71 ot o oF uRome gfead w3 ? R sEe ¥ T a9 o o
Y 30% 3R BETEE | 7 @A ot B0 H ° 20% B60 3 A-Us fomn ad & 31
o HeTferer™ o Tk BT i Agesdl I T IR T °rE 7@ 6 39 A-Ue e
21 TH o1 1 0 Wkl € o o o S 9 ® aen 82
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T Tgfahed! 99 %1 S 3 | Tk famneff a1 @ 9o %1 S S @ A1 9%

A T &1 /M of foh SHeh ST S 1 Wiferehel %%ﬁ?a@qﬂmﬁaﬁ
Wqui%mﬁ%wakwa%wwwﬁwﬁmﬂﬁwﬁﬁ

PlREX] % 2 39 o1 1 1 WTHeHdl @ TR RIS B 9 1 I ST © A
7E I & fF 399 wel s femn 22

. et fovw I & O fem & fou @@ # SE 99% STER §, 59 ard §

et 39 U | W B 21 TR 0.5% o fert T safa 6 o S i W
e et R a1 @ e safe b1 A0 @ U Sdqendn g1 9 e SHERE
T 0.1% @ SH W W U& € FA Wiehar € foh i Agmdr g1 T Al
SH W W T I AR SHok T 1 W= I8« Wl ¢ b 39 9% U 22

o faerer fxu 7w ) T foeeh o I @R foa & 71 gEw faeen sifima € o
o 75% 91 Yehe el € SR e Sfede faeent g1 il o o U Taees Wi
=T I T SR Y STl T 71 AR foeeh W faa wehe =1, @ 9 wifahdr
? T = <A Toa aren fasemr 272

Teh 1 SO 2000 TR HAhT, 4000 HR FeAh! 3R 6000 Tk <TeTh shT ST
HIAr &1 geieTet w1 WifFshard et 0.01, 0.03 3R 0.15 81 <Hpd SAfwEl
(Aesht) W W T THAU Bl Sl ©1 39 AT oh Whed dleleh e i Wikl
w1 &2

. T HREH HA MR BT A offt &) gdf foeror @ qar <erar @ o et Scared

T 60% T A 3R 40% T B g1 fohan ST 21 39 safafie 7efa A =T 2%
3R T B T 1% SIGT X B A el IR 1 Tsh &R o1 foran siran @
IR 59 R W gl el T 9w @e B, @ 39 o9 o (weia A’ g o
B T wiferkar s gnir?

T T T T o R Hed H wH T w1 gfaeret ¥ 1 Teet o1 W Ia
o S T WIfshdnd HET: 0.6 AT 0.4 21 THoh SMfafied A€ Teel To Siaan
2 d U 7T SR o YR B T WifeRdr 0.7 @ R A SE e Shaar €
TH o1 1 GG WeRd1 0.3 &1 THHT WfFshdl T1d hIfS foh 721 Scre TR
B YRey foham T o

M AT foh A1 Tgh! Th I SSier! 81 A SH 5 91 6 1 GeA s et
g @ 9% T o A I 9 Ssied @ o fadl’ w1 gem Aie w21 A
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11.

12.

13.

14.

Tford

IY 1,2, 3 A1 4 H G U Bl € dl 98 T 4ok o1 Teh o) STl © 31
g e Ll € T 98 W e’ o ue’ ure gl 4t SH S W fua wrw g
2, O SHoh gNI SO T YW W 1, 2, 3 A 4 W B T Aiiaehar 1 872
Teh eI midr oF 9 A, B e C | et 81 g Sfmet A 1% &
Gt Seqifed shiar @ qe e B 3R C sHwl: 5% 3R 7% @ |l Scarfed
YT 21w W AFA THT H1 50% M 8, B el GHA H1 30% el C e
T 1 20% 1 21 9 Toh @ qHull Saaied @ df 38 A g Scdifed T
BRI R ECiie Y,

52 N T TEE! ¥ TH T @ S 21 I w6 W < 0 et o € S €2 ok
T E| @ T T FT €2 BRI AR 9 22

Ameﬁmﬁw%%lwﬁwmw%HmAm%%
foa weiifa gem arafas ®9 § foaq gee eF #1 Wi €

4 1 o L 2
(A) < (B) 3 ©) 5 (D) %
I A 3R B U weAd & fF Ac Baa P(B) =0 o = & & &4 3 -
_P(B)
(A) P(AIB)——P A (B) P(AB) < P(A)

(C) P(AB) 2 P(A) (D) T & FE @

13.6 Tgfs® =) 3R THoh UTfaehar sies (Random Variables and its Probability
Distribution)

=7, TaferE W o T i fEt % AR § ves € whe 9% ¥ 3 e
" 9 ofysa ® W fovie oftom & s=g& 780 o feg o1 wioma =
Hafya foedt g&n 9 s=g% 9

AT FD Tl AR 9ok IRo R R |

() < W e % e § v S e W e Sems & A ¥ Te A

Hehd B

(i) Tk Toeer i 50 9K SSEH § TR &9 fodl i gen o 8 w2
(i) 20 TG & TH R W, oH 6 @ 2, 4 TGA HI (T & € @) Freprer

o T H FAN ¥ 4 S%qel oh Ufasel ¥ ©NE S%qsll i 9 H g §ehdl
? 7 % wE iR diek aegetl o Rt faew erqwe H|
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Sww § U Y Tl § gER U T M € S qoie qiem o | U
arEdteash gen ffde & 81 Wi o yos IRum o fou T arfas §en
STRT-3Ter o 81 Tkl 31 THIAT I Teh =) 21 T € Heh1 A fopell argfessh wdierm
o aRomE W R e B 3 39 Agfeseh =X hEd €1 U Ao =R ] WHI:
X ¥ =7 U B

IS 3T Tk B I TR T TRO HIGC @ 96 o arqa o s ai=s
=R X, e Bl § fS@ent 9id (domain) argfessh Tlert o URomE &1 S (A1
wiaest i) e 81 U Agfose =X hig ot arkifeash W of Hehdl ®, SHCT SHehT
WEW (codomain) ST @St o1 T=e Bl €| 37d: Teh Agrodeh =) i
TR @ IR Y Fehd )

TR 4 U g =R 98 B el © et Tid fendlt ngfemsr wemr 1 gfagef
Tufte g 2l
3TN & foTu, o1eu U foger i qf 9R %A | IS 9T o Jhev R faur Hifsu)
39 TIET 1 Hiaey i ©:

S = {HH, HT, TH, TT}

Ifg X, ured fardi 1 G i = e € A X T agfesd =R 7 IR g giomm

& fau gger 7 = geR @ fean e e

X (HH) =2, X (HT) =1, X (TH) = 1, X (TT) = 0.

T € eyl Taie W w9 sifue agfese =X uRefid ferg s wehd €1 S

& foau om o f& Y, wfacst wufie S & yaw afom o foe fadi =1 9= 9 9+t
e o TIE o oFed Ll g e

Y (HH)=2,Y (HT)=0, Y (TH) =0, Y (TT) = — 2.
I T Wigeyl Tafie S # X 3R Y < f9=1 agfess =) aRfm feg g €
SETETT 22 e AR Tk ek o1 i aR SBTel &1 Ud Woldl 81 B & S
g1 SH = ! Yodeh o o Tt Rs2 =a1 € iR 9cish W2 o fag = oAt
ST i Rs 1.50 a1 81 AF & X AT gy Sfit 7€ =1 e’ 7€ TR i o shdan
21 =it fiF X s wgfeos =) 2 i 38 qhiero & yfaeyl wafie & wer & w9
o gef¥fa sifsu
o X U Hen © TS am ford agfess qdieron o gRomml w gitefia ©1 gata
X TF Agfed = 2

19 qheror o1 wiaeyl T 2
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
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X (HHH)=Rs 2x 3)= Rs 6
X (HHT) = X (HTH) = X (THH) = Rs 2x 2 — 1 x 1.50) = Rs 2.50
X (HTT) = X (THT) = X (TTH) = Rs (1 x 2 -2 x 1.50)= —Re |
3R X (TTT) =—Rs (3 x 1.50) = — Rs 4.50
el 1 o, Raene! 1 =i 1 <9 @1 21 ora: wfaeel wafic o yoish o@Fd &

foru X o1 W sifgdta 9 ¢, safae X ufest gafie s wor 7 fogw a2
(-1, 2.50, —4.50, 6}

IETET0T 23 Uk O H 2 UG 3R | ot 1% €| Ao Tk g Fentell T8 IR SEeht
A HH o 9% I Y: O F Sl T SH qhA 1 g fme wEn oA X

FerTell § el 1 &1 i 01 7 af, X 1 foeror 2, S@f Tk oret 1 &1 feher
HHerdl /A T4 R

-l Wﬁﬁ%ﬁ@ﬁﬁﬁwl,wz,rﬁmwgl
a9 yfeel gufie 2:

S= 4w, W, W W, W W, W, W, W, W E, WL EW,, T T
o7 X =9 S I A = ThHAd H G&
At X ({w, wH=X{w, w,H=X{w,w,})=X{w,w})=0
X{w,rH)=X{w,r)=X{m}H)=X{rw,})=1 SRX ({rr}) =2
q: X Toh Agfese w8 S 0, 1 91 2 0F o Hehel B

13.6.1 TR a@f‘wfm" =¥ @I GIIahar @2 (Probability distribution of a random
variable)
Y W UREAR £, f, ... f,, ¥ Th UREAR hl T6 TR T o q0e0 W for=m L fom
Toish IRER o1 e HHEAA Bl 0 o {6 9fem /), £, .. f, H wH: 3,4,3,2, 5,
4,3,6,4,59%& &
3T T IRAR I T 9 IHeh H&Hl i G &l Al Y, X F S HiTo | Tqeeadl
X T agfess =R & T8 e yeer @ uRenfya femen T 2

X(f) =3, X(f) =4, X(f) = 3, X(f) = 2, X(f,)) = 5,

X(H) =4, X() =3, X() =6, X(f) =4, X(f,) =5
d:2,3,4,5 60T XHE ot A7 A Weher @

379 X &1 WM 2 T ek 9RER £, g T Bl X 1 A 3 8 Wkl § S

fiof, d € Tl 9Rem =1 o1 WU g R

X =4, URaR £, £, A0 f, 61 FA STCW
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X =5, GRER £, F0f, 1 T ST
AR X = 6, 9@ WRER £, H A S
<feh AR W 2 o Tk ORER 1 g1 S SHEeA §, S8 ufER £ o 9 S

HT HTfeRal %%I
3d: X 1 HE 2 BH 1 Tl %%I

%ﬂfﬁf@ﬁ%P(X=2)=%
WA E £, 1, A £, 8 TRE ol Tk RER 1 FAH T A
3
P({ﬁ’fzafa})=5%|
31d: X 1 HH 3 BN 1 WIfehal :%
&0 foed € P(X=3)=%
6 YN B9 UM © 5
3 2
P(X=4)=P({f2,ﬁ,,f9})IE,P(X=5)=P({J‘5,J’10})=E
1
AR P(X=6)=P({f;}) =15

39 YR 1 faawor foad agfess =X o @19 3Teh! Td wifaehareti &l feran smar
2, ! AGfed =R X H WD 927 Fed 2|
MUk : Toh AG1e0% o X 1 WTehdl sied i =1 Wbk o qReqifea fepan sman 21
TfrarmeT 5 fRet agfes® =R X &t Wil s gensti &1 fefataa gomedt ()
g €

X : X, X, X,
P(X) P, P,
st pi>0.> pi=1,i=1,2,.n

i=l1
AR H@Mx, x,, ... x AGTESH =R X F W O () € 3R p,(i=1,2,...n)
agfezeh WX H A x BH 1 WHAwA 8 120q P (X=x) = p,

afEx ATGFeTH T X, T HE H9 qed 8 A Fod X = x, Tfaaw wafee
% o fag () & fore 2t oo B 21 37 X 1 x Yo @ Bt Miehdr T8e YR
Bt S1eiq P(X = x) # 0
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Y & X o |l geifod "Ml o faw gfasel wEfe o gt fogen <1 gaew @
a1 21 sHferT foret ifreRar ded o faw @t witrehdiedi &1 A T B =iy

SETETUT 24 TR oF 52 U 1 Tk GAHA TS ¥ J T ST T T o |
feRTel ST B1 SRl 1 WA 1 WAkl §ied T1d whitig)
T SHhI 1 & Tk AETesF =R | TR 80 X U Fefud #wd &) Tsedan X 1 qH
0,1, 712 2| Fifeh Tl o1 FAEeno o T Fehten T € SHiAQ Sl Txi 1 e
Torest Tterr B
AT P(X = 0) = P(3Fh1 &l 3R 3oRRT )
= P(3FT ) x P (39T )
48 48 144
"5 5 169
C iy P(X = 1) = P(3%hT SR gaehT &l A&l Soeh1 &l AN o)
= P(3FRT) . P(3FRT TN + P (3301 ) . P (390)
4 48 48 4 24
T 5 5 2 169
3R P(X = 2) = P(3%h1 3N SehT) = P(IFHT) X P(3eFhT)
4 4 1

575 169
37 7+ WifreRdT s B

X 0 1 2

L i
169 | 169 | 169

IETEI0T 25 Ul oF Uk WIS i i 9K 8o W fghi (doublets) &1 T&AT
TIfIehdl Sied F1d hifeg

el OF Sife for X fght &1 gem fefud e 2l

(1,1),(2,2), (3,3), (4,4), (5.5), 3R (6,6) Hva fgeh &

T g o X®AE 0,1,2, 3 3%|

T fgoh o gH Ft Wi =

P(X)

1

36 6

@qu%ﬁaﬁwﬁqﬁ—l—%=%
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a7
.5 5 5 125
P(X =0)=P(T% ff fgoh =) = T
P(X =1)=P(T& f5= 3R T fg= )
1 55515551 1 5? 75
= —X—X—4—X—X—F—X—X— =3| - X— |=——
6 6 6 6 6 66 6 6 6 6 216
P(X=2)=P (I fg R & fg= )
1 1515151 1
= —X—X—F—X—X—+—X—X—
6 6 6 6 6 6 6 6 6
:3PLX§)211
6> 6/ 216
P(X = 3) = P (@ ) = oxixe =
(X=3)=P( ) 6 6 6 216
o/: X 1 A WieRdr seq frefarad &
X 0 1 2 3
X 125 75 15 1
By 216 | 216 | 216 | 216
T Wfehdrett 1 A
5 125 75 15 1
Zpi= + + +
P 216 216 216 216
3 125+75+15+1_216_1
Bl 216 216

3Td: ST UIIehar ded wal B

SETET0T 26 9H o fordlt agfess o T foenerdt <o ¥ 9ei & wel &l X 9 g9
ST 1 X % WM x oH 1 Wiiehal fefaiad o | §, S8l & T ardtas §eT €

0.1 3afgx=0
kx gfgx=131 2
k(5—x)afgx=341 4
0 ST

P(X =x) =

(a) k1 99 @ FIC
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(b) 3@ 91 T T Wil 2 foh e

A ] T Ted €7 qeAd: ] e Ygd &7 Afhad q He ued 22
& X o Wiehan e A= o T e

X | o 1| 2 3
PX)| 01 | k | 2k | 2k

(a) gﬁ‘sna‘%%z,p,:l

e 0.1+ k+2k+2k+k=1
= k=0.15
(b) P(3MT =IaH < 5 Te&d &) =P (X >2)
=P(X=2)+P(X=3)+P (X=4)
=2k +2k+k=5k=5%0.15=0.75
P(3MY qe7d: q 5 Ued B) =P (X =2)
=2k=2x0.15=0.3
P(3T9 Stferehan < S Ted B) =P (X <2)
=P(X=0)+P(X=1)+PX=2)
=0.1+k+2k=0.1+3k=0.1+3x%0.15=0.55

13.6.2 FgTedeh =X T ATET (Mean of a random variable)

g O el ¥ fordlt agfeed R % fRE aum & Ued 9en ¥ {9 s
21 B, T8 =R 1 Wifrehdl sz @ T Y Hehd € UE € o WEAd /e, qieds |
TEcTh Bid §1 56 el § eN WA W wdl | wied sreatefa a1 shsid yagfa & @
7 ol 4 ? o 7% forlt afea® =R o wemE =1 ofi|a 9 i g e 2

TR 6 HF o X T Agfess wR 8 ek "efad W x, x, x, o, x T SREET:

WIAHA p, p,, pss o p, T X WA, TG p, ¥ =790 *0 8, e D %o F R
i=1

AT x T e, 3R X, o GTlad T 1 I S g1 €, S Yeksh W %1 SHR!

T wifaehar 9 i fhan = 2l

TIgfesd WX X o HEA &l X i Wemn (Expectation) #f wed ¥, @
E(X)¥ oI % 21 ¥1a:

EX)=pn :Zx[pi =xptxp,*..txp
i=1
o WA H
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IRfeseh =X X 1 LA A1 GARN X o6 9t Goifad AHl 1 3! §Ta Wifeharsti
o UM T AT g 2l

SETET0T 27 WM W o6 T o T SIS I ISl Wl © SR AgTese WX X, UE W
W S 1 AN forn S |1 X 1 WeA A1 YA A i)

&1 39 wderor o gfagyl wnfie 36 Hifees sewen o ffifa gan 7, 9= wfia gm
(x, y)F &9 H foran <1 w1 8 ST x = 1,2,3,4,5,6 3 y=1,2,3,4,5,6.

Agfegeh =R X o A STeiiq I W I HesT &1 an 2,3, 4,5,6,7,8,9,
10, 11 3 12 & Hehal 7

1

T PX=2)=P((L DY) =3¢
2
P(X=3)=P({(1.2). 2. DY) =3¢

P(X=4)=P({(1,3),(2,2), 3, D}) Z%

P(X =5)=P({(1,4),(2,3), (3,2), 4, 1)})=%

P(X =6)=P({(1,5),(2,4),(3,3),(4,2), (5, 1)}) :%
P(X=7)=P({(1,6),(2,5),(3,4),(4,3),(5,2), (6, D}) =%

5
PX=8)=P({(2,6).(3,5),(4,4).(5,3), (6, }) =3

4

P(X=9)=P({(3, 6), (4, 5), (5,4), (6,3)}) 36
3

P(X=10)=P({(4,6), (5,5), (6,4)}) 36

2
PX=11)=P({(5,6), (6,9} =73,

1
P(X = 12) = P({(6, 6) =3¢
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X T TR ded =
xax [2 |3 456789 ]w0o]u]n

1 12|34 |56 |54 ]3]|2 1

IO ) Bl Bl ol Pl ol Pl ol ol ol ol B
736 |36 |36 |36 |36 | 36 |36 |36 |36 | 36 | 36

4

" .23
RSl =EX)= ) x;p; =2Xx—+3x—+4x—+5x—
h=EX) le PR T 36 36 36

+6><i+7><£+8><i +9><i+10xi+11><£+12><L
6 36 36 36 36 36 36
_24+46+12+20+30+42+40+36+30+22+12 _7
36

37d: ) UG o Hiehd W Uehe @S o AN 1 WA 7 7

13.6.3 gt =¥ & TGUUT  (Variance of a random variable)

Tefeseh =X 1 WIeA SH =X o WA § TR oF aR g g TEl ka1 Wy g
fafq=1 wifehdn sicT aTel Fgfess =R/ o HeA HUH B Hehd §, Sl TR X 3R Y oh
frefefaa st o fe@mn w2

X 1 2 3 4
o | L] 23] 2
(X) 8 8 8 8
Y —1 0 4 5 6
| Ll 23] 1]
) 8 8 8 8 8
1 2 3 2 22
T EX)=1x—4+2x—+3x—+4x—=—=2.75
(X) =gt 2x gt 3xgtdg=3
1 2 4 1 1 22
E(Y)=—-1x—+0x—4+3x—+5x—+ 6x—=—=2.75
o ) 8 8 8 8 8 8

T X R Y STe-31em 7 T2ft 39k g 99H § U8 3 ol o fasrens freu 9
off eTEr @ Uferd femen ST wWehdn @ (SMERfd 13.5) 1
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P(X) P(Y)
Y51 A
2, 1 Y,
8 8
Sl H H 1" Nl
X'01234’XX’—10l153:456X
()] (i)
MR 13.5

X! Y ¥ 3T LA oh ol 36 A5 =) o AH ¥ fo@wd &t |9 T o J19 &
AETTHA 21 B WifeTesh! § TQl € T fiepsl o foreror o T &1 919 & gewo
21 5 YR gfeseh =R o Hodi | foewe i el | 6l S Hehdl €|
URTTET 7 WA ST X T Agfese =R ¢ feren Hefed I X, x, ..x, T
ifaemaret px), p(x,), ...,p(xn)éh‘ it e 2

A o p=E (X), X %1 qeA {1 X 1 TR var (X) 1 o2 51 el &1 =
YR ¥ qRwiya fean s 2

ze = Var(X)= Z (x;— /1)2 p(x;)
i=l

A g o’ = EX-p’
FHURR G& .= \/Var(X)=\/Z(xl.—,u)2 p(x;)
i=1

&l Agfed® =W X 1 AFS fa=ge (standard deviatio_n) FEd B
Tgfeseh o 1 TERUT @ T T 3T G
&\ W € T

Var(X) = Z (xi _H)z p(xi)
i=1

= Z(xiz + Hz _2Hxi)p(xi)

i=1

= Z(xiz p(xi)+ ZMZ P(xi)—zzuxip(xi)
i=1 i=1 i=1



ss4
- ,Z:‘(xiz p(x)+u ép(xi)—Zuiz:;xip(xi)
- Zn:xi2p(xi)+u2 —2p{aa“rﬁ=ﬁ ip (x,)=1eip= Z”:x,- P(x,-)}
= = i
_ Z(x P -1

n ( n \2
il Var(X) = > (x p(xi))—Lin p(x;) )
i=1 i=1

a Var(X) = E(X?)-[E(X)]?, ST E(X2) =Zn:x[2 p(x)

i=1
FEENUT 28 Ueh FMAd T &l thehd W I TS 1 TEROT [1G hifd|
&l wdieror @ iaeyt wufe € S={1,2,3,4,5, 6}
A X, T8 T Fehe T 1 o4 hidl &1 79 X T Fgiess =X 8 9 1,2, 3,
4,59 6HE o Hehdl B

oy & P(l)=P(2)=P(3)=P(4)=P(5)=P(6)=%
Tafery X &1 Wi sieq 8:

X 1 2 3 4 5 6

ool L L L)L
XNs 16|65 6| 6
3 EXX)= in p(x;)
i=1
= 1><l+2><l+3><l+4><l+5><l+6><l:2

6 6 6 6 6 6 6
IR E(X?) = Pxti Ll i tio e 10

6 6 6 6 6 6 6
37 Var(X) = E (X?) — (E(X))?

6

6

91 (21)2_91 41 35
- 6 36 12
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SETETUT 29 R o 52 TNl hI TH qA-ifd B T TES B I U9 IWR o
TTETTHT ok (31 Teh 1) TehTel Sl 81 Seeel shi S 1 HIed, TR0 & HFeh-foreer
A Hifa|

T HH oife fop < o frehte o SIGemEl 1 "' #i X 9 e % B X T
Ifessh T S 0, 13 2 9 o Tehall 2l

48!
*C, 21(48-2)! 48x47 188
2C, 52! 52x51 221
21(52-2)!
4C148C1

52C
2

3 P(X = 0) = P(&hFE 96 Ta) =

P(X = 1) = P(T% 1R R T o< &) =

_4><48><2_£
T 52x51 221

e 4x3 1
iR P(X =2) = P (3 aETME) =55 =

C, 52x51 221
3d: X 1 Yifderel e 2:

X | o )
e || L 22 L
X 21 | 221 | 221
S e X= E(X)= 2% P(x)
i=1

oS 32, 1

— 42X —=—
221 221 221 221

e & EOC) = 20 p() = (P x a8 2y 32 o 136
P 221 221 221 221
T Var(X) = E(X?) - [E(X)]?
ﬁ_[ﬁjz_ 6300
T 221 \221)  (221)?
V6800
Tgfae o, = \ Var(X) = =0.37 (=)

(221)
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| woaTaett 13.4 |

1. ay fo fefafaa gitaema el § ®H 9 T a5iss = o foy gag T2
21 I IW HRO Giea fafEu)

i | x]o |1 |2

PX)| 04 | 04|02

gy | x o [1 [2 | 3|4

PX)| 0.1 | 05) 02 [-0.1] 03

i [ Y [-1 Jo [1
P(Y)| 06| 0.1 02

) [z |3 |2 |1 |o [-1
Pz)| 03|02 | 04 | 0.1 005
2. Tk HoAW § 5 et 3N 2 el 7 €1 ] 1R A el M1 7 Sl X sl
e} 1 WA I K Al &1 X o Gl W o €2 0 X Agfeseh =R ®7
3. o ity X foal w1 He i we ot WeN § St i oFed il €, S« Th
fager 1 6 R IV S 21 X o Hefad qod I 22
4. f=afafea o wfasar s I S
() T foar *1 3o | fodl wt gen w1
(i) 9 f9aRi * TF T TH IR IV@H W T2 HT G&I H
(i) W Toaer 1 IR 3BTl H fodi =1 9@n &
5. Teh UEN & 9N IS W GHAdl i HEAT 1 GiFehdl s 0d HhiTsIT S@l
() ‘4 @ oS T’ H TH G I T 2
(i) ‘U W HEA 6 FH T’ I Th e WA T 2
6. 30 Sodl o T & 9, TG0 6 oo TE € 4 odl o1 Tk T91 (Ffagst) agss
forT wfereenoe ok fehTen Sl 81 XS Sodl 1 @A 1 Wikl sied Jd it

7. U oeent gagda Hqfera Tt € e fod g g1 # G 92 96 B
G 1 A T R Al foeeht 1 9R SS9l Sl © dl 92 w5 TEA i Witk
e T i)




10.
11.

12.

13.

14.

15.

wieRar 587

TF Ag(eIE T X H1 Wi sed A= w2

X[o]1]2]3[as5]e6] 7
PX)| 0 | & | 2k| 2k| 3k | k2 | 282 Th>+k

EICECdIEIY
() k (i) P(X<3) (i) P(X>6) (iv) PO<X<3)
. U AEfes® SR X & WiHEsdal ®ed P(x) 5 9eR 9 €, Sl ki e
k 3afg x=0
2kt x=1
R FY
0  a=en

(a) kR AF I HITSIT

(b) P(X<2), P(X<2),P(X>2)d™ Hifaq|

T A feer &1 1 38Tl W 9w foal 1 &1 1 9L 71 Hife|

T UG i TG SSIA TN AR X, TRl H T H HH il ®, A X i
ERINIRISICIIS 1Y

TUH B: ¥F QUi § ¥ T A=A (fam gfqwem®) 9 AR o X
T wEemet § 9 9e el &l oFe il €1 E(X) I it

M ST S I w1 e R AT SEesti o A bl X W e e e 2l
X 1 GERT 3R A foerer am@ Sife)

Th wmel W 15 9 ® S g 14, 17, 15, 14, 21, 17, 19, 20, 16, 18, 20,
17, 16, 19 3R 20 o9 &1 Tk B &I T4 GHR T T foh J&F B o g4 1
I GO G § SR T T S H g (X) H feran mEn anfee WX
1 WIFFeRdl e T HIST| X 1 H1E, GERO F HHeh fo=er «ff T S
T 93 H 70% G 7 Fordt gEaa 1 e fRan iR 30% GE@ 3 foriy
a1 T Wew I AR I T SR, AR I S A Wdd 1 foRie fean
@ X =0 forn 0, 59 fF afz 397 g% &1 SgHRT fwan g at X =1 foan
TN E(X) R var (X) 1 shiferg)

frafafad § 9 v o 98 W I

16.

T U, fgeh fF Feteh! T 1 3 6 W 2 31X T ok W 5 foran T g,
FI IV W U G FH A B

8
A) 1 (B) 2 ©) 5 D) 3



588 Tford

17. | AT arer i Tk Tl W agesal 3 T ekl S ® 1 9 o X gkt
H GEA Yo Hl Bl 99 E(X) HT AM €

Ay 2L B) — o) — Dy =

A) ®) 3 © 3 D) 73

13.7 SR THeor 3R fgue sie (Bernoulli Trails and Binomial Distribution)
13.7.1 s gdigror

3T TN 1 Yepfa TEufomdt Bt €1 Sereone s T foaew T e’ a1 T ue
Tortan ©, fopelt g9 o1 SR ‘Bl A SR © HeRal €, T 31 | e et o @
71 ‘it e €, weh Tt ‘B o R © ek 59 wehR w1 Teerfaal ot werer @
feh T aitomdl & @ U 1 Gher’ 3R GO i STHerdl’ el S 1SSl o
o, ueh faaeh i 38eH W foa’ o TF &l G%erdl I S af ‘92’ A il STIHerd
e S|

Yok SR, W9 4 Ueh [Heh! SOTeld © o1 Teh Il SVId & 41 hig 31 FaNT hid
€, 79 B9 30 T TO0 (trial) Fed €1 A Tk FHeept O ofifST, SR 91 S8l WY
A T R TS 4 T SR T ¥ YAF o RO ded: Bl Al e A
SFerdl| et weh wieror w1 uiomm feret SER wdieror & gRome 9 T g 21 59
TN o Yeieh THE0 § Hoheral (1 STEHhelar) i WIehald 3T=R 8idl ¢ 3§ ehN oh
Terst e, e oheret 31 RO Bid € S Wi CHherdn’ A1 ¢ STHwerdl’ el R,
A T wmEan

TS 8 U AT AN o Terull i SRt el whed € A o Frefetaa vt
(i) wdemt o) gen ffea (uifaa) e =g

(i) TeTor T BF e

(i) IF T o qeAd: A & RO M AfET, TherdT A1 ST

(iv) Tt uftomm &t wifaear T wdemr § 9um @ aifen

I o TIU Wk O i 50 o) I, 50 s qderon i et 7, foew
Y IET0T ST UROMH Fhetal (AF o 99 & Yehe BF1) a1 ke (fawq s
e B ? SR Wt 50 oIl H Woherdl i Wil (p) Th WHE 81 fE=e T w
TR 3BTl a3 JA BId 21 Al o =g § 3N THeh ©: Welsh] W B: T |

@6%%@@%aﬁp=%waﬁaﬁwq=1p=% STERETd 1 ARl B




wiReRar 589

IETETUT 30 7 AT 31X 9 HTell e aTel Teh horsl § W I B: e FehTedl T | Faree
fo g frepter o Tdierr It e ® a1 6 Ak g fee o o1g 11T @6l
(i) wfqeenfyq fw=an 7o =)

(i) wfeeenfya = feam T =0

&'

(i) e w1 wen Rk (Fiyed) 21 5" g @i feher & 9” swow § 1

qﬁwﬁﬁmwaaﬁw(mﬁwﬁ?ﬁw)aﬁuﬁwp=%
2 S for geft ©: wdierol o @AM 2 o1 ST ki Fia€eg o Wit fehTer sRetet
wreror F)

(i) <& TS i foer wfaeenamn o e T @ vee Wi § gwerdr (St o

ﬁ?aﬂﬁm)ﬁqﬁw%%,@qﬁwﬁ% 2 3IR 39 e T wedt
T T ki WTaehal THM TET €, ;98 TIE0 SRl Thaw TEf 7

13.7.2 fgue &7 (Binomial Distribution)

T foaer & oM & 7@ R fomm wifse foad g qdemor =1 qiom geeran
(A & o) o1 STEFed (92) B 21 TOF GO0 H Tl 3R STHEdl i el
S @R F 9 et

FHel Hifee foh &0 ©: Thel ° U Iwad o fafy=t alienl 1 9 w3 | 355
&1 weza B: fafe= aer € S R A geieg R e e

SFFFFF, FSFFFF, FFSFFF, FFFSFF, FFFFSF, FFFFFS
!

T YR, q FHdd 3R 9N STEHas 4!X2!Wﬁ%ﬁﬂm°r‘§|sqwﬂ

HHA 1 A I HTH Al FE B THATC, 0, 1, 2, .., n THANS B AR
A BT e 3R GHI O Al S B Gehdl 1 S TR0 W & Goherdist whi
T&A T Wfahdl T10 w4 o o€ TF g &1 i fea w2, S o § o
oI WHA SR Hd IROmE i GEl S @ o= S Hehdl §1 39 S99 ok Ty i
T et | 5 Aefese gAT i o € forw yeieh qler § geherdr 3R STt
I WIThdTd HHY: p Al g 1 30 FAM (Tieron) w1 wiaes wafe s oE
S ={SSS, SSF, SFS, FSS, SFF, FSF, FFS, FFF} ©

FheIdIat 1 WA T AgTessh =X X & 3R 0, 1,2, 91 3 AF o Hehell 1 Hheraati

W1 G H1 WAl s fefeiad 9R | R = 2




590 Tford

P(X = 0) = P(F1§ THeAal -eT)
= P({FFF}) = P(F) P(F) P(F)
=q.q.9=¢° (Fiifer Ther T €)
P(X = 1) = P(THh H®AT)
= P({SFF, FSF, FFS})
= P({SFF}) + P({FSF}) + P({FFS})
= P(S) P(F) P(F) + P(F) P(S) P(F) + P(F) P(F) P(S)
=pq.9 *+ 4.p.q + q.q9.p = 3qp’
P(X =2) = P (I Fheramd)
= P({SSF, SFS, FSS})
= P({SSF}) + P({SFS}) + P({FSS})
=P(S) P(S) P(F) + P(S) P(F) P(S) + P(F) P(S) P(S)
=ppq.-+ pqp + qpp = 3qp’
AR P(X = 3) = P(d1 ¥heramd) = P ({SSS})
=P(S) . P(S) . P(S) = p*
3 X 1 TIRehdT e ©

X 0 1 2 3
PX)| ¢’ | 3¢°p| 3qp* | p’
WY & (g + p) H g foar Fefefea ©

q’ +3¢°p + 3qp* + p’

Fre wiferT fF 0, 1, 2, A1 3 AHAARA H1 MR HHA: (¢ + p)* & TR =
wee, gEdl, e @ik =g ue ?

el & iR g+ p =1 ford =g aref Feveran @ T @l wifgerarett =1 3w 1 2
St fop ardferd e

31d: 70 U8 frohd fel wehd @ fF p-aGiel wherol ot S A 0, 1,2 ..., 7
T ® WAt (¢ + p)' % foER ® e, g, qdg, e 98 | ura
W Hehdl B 3@ URomE Wt fag w0 o foIg wW o Sl Then o wEe o
x—FEHAAIE T TRl Jd FW
T x FHEAART (S) T T H (n—x) STHAAT (F) vl

. . n!
e x FHeAard (S) 3R (n—x) SFEweAard (F), -] aenl ¥ HE=d Bt 8




wiERar 591

T 9 Y% qlieh W x HHAdS 3R (n — x) STABAMS HT Aieh
= P(x HHTAT). (1 — x) ST |
_ P(8).P(9)..P(S) . P(F).P(F)..P(F) _

X daR (n—x) sR

pf qﬂ*)f

n!

3Td: p-aAre OO § x GHerdie F1 uiend

X Vl*«\”m VlC X n—x
A P g R
37 P(x FEY) = "C p* ", x=0,1,2, ..., n,(g=1-p)

T P (x HHEE) SF91G "C_p* g™, (¢ +p) o TOER ®T (x + D 0 B
T TER, n-aEC TGO e Th YA § OEadist sl §@ S qifued ded
(g +p)y o TEuR-ToraR g1 WIed shi ST Hehdll B 31q:, WheIal 1 §&M X &1 a7

FAfafEd YR 9 foran s g 2l

X 0 1 2 X n

P(X) nCO qn nCl qn—lpl nCz qn—2p2 ncx qn—xpx nCn pn

ST Wigehdl s &I fgue e ®ed © 991 o qen p, y=a €, FifE nqM ph
7 U 89 W 79 Tl Wfashdr s A R Tk 2
x GHeAl 1 ARl P (X = x) i P(x) @ ot =790 & & 3 3o
P(x) ="C g p x=0,1, .., n(g=1-p) ¥ 9= FW &
39 P(x) ! TgUg s o1 WITdehal %ol Hed 2|

Teh - e iR geeh Tierer W Weherdl shi Wifdshdl p, o1l fgug sied i
B(n,p)ﬁal'cﬁf?h_{ﬁgl
HEY 79 P IR |
IATET0T 31 A% T == Tageh i 10 IR S=Tel T ot f7=1 1 Wifashard A i
() I B: foa
(i) —IAaH ©: f=d
(i) SAfRaH ©: fud
&1 U Teeh i aRaR SSTer Sl wer e €1 10 qhermt o fodl w1 @@ w1
X A eS|

. 1 .
WXWn=IO3ﬁ'{p=EWWW%I




592 Tford

g PX=x)= "Cxq”’xp"

&

1 1

=10, p= =]l-p=—

el n pP= 2 q -p 5
10—

ey (3 e
A

10
(i) PE B: f) P(X:6):10C6(%] 100 1 105

61x4! 210 512

(i) P(=AdH ®: f=d) = P(X > 6)
=P(X=6)+P(X=7)+P(X=8)+P(X=9)+PX=10)

R N e O

100 ) (100 (100 ) (1 \(10'\1 193
_L6'x4'J L7'><3'J Lg'leJ L XM LlovJ21°_512
(iii)y P (3TfeeRan ®: fad) =P (X <6)
=P(X=0)+P(X=1)+P(X=2)+P(X=3)
+P(X=4)+P(X=5)+P(X=6)

10 10 10 10 10
el e el el
2 2 2 2 2
10 10
SRRt
2 2

848 53
1024 64
IETETUT 32 10% @ 3Tl 9l Teh @ F 10 278 AU Gfaer=n o 91t fshret )
TH 91d 1 el A HIST T 10 (el & Yiaey § &9 ¥ &9 T @« el 2

To TH ST X @d 31e] ] &A1 1 ek il &1 FfR 3Tl o1 Ufaeemaa o qief

TeRTeT T § THIAT F8 Sl TE0r €1 Sad X Rl 6 n=10 3 p= 10%—11000 110
aren fgug e 2




iRar 593

1 9
Tgfae =]l—-p=1—- —==—
1 P 1010

e P(=AdH Toh ®E e =P(X >1)=1-P(X =0)

10 10

:1_10(:0(2) :1_9_10

10 10

| woerarett 13.5 |

1. T T i 6 IR SO Sl ¢ AR U W GH G W) e’ U Soherdl @
q fre=ferfea =) wiferad o =ii?
(i) TAA: 5 HECW ? (i) <AAH 5 TR 7 (iii) AR 5 HHAT ?

2. UGl o Tk SIS I 4 IR SSI Sl 21 A arEl W e $7ehl b fgeh g’ TR
qeldl O St ®, 9 2 Hoherdish 1 WifeRdl d It

3. aEgell % Uk e W 5% IETH awe B1 THHRT 0 WiiAeRar € TR 10 Segen o
T giaeyl § U 9 fus Jfegam axqe et =i?

4. 52 91 o Ui I Th Fel-difa H TE TS B W 5 T SRR Wfaeema dfed
feptel S0 B SHeRT o Wifoekar © T
() @it 5 97 gFH °k 7 ?
(ii) Shadl 3 I §HH ok Bl 2
(i) TH off 9T gPH HT S = 2

5. fordt Sl o 99 U Sod H1 150 Al S ST S AR W eF H Wi
0.05 21 TEhT WIFhdl T HITSY foF 39 THR o 5 oosi § 9

() T off T (i) T% O Afw =
(i) T® ° A (iv) %9 ¥ ®9 TH, 150 A & 3w &
R RIS B S

6. TH I H 10 T 2 51 W Y WO W 9 % oh 3l H W Tk ek foran 2
g I F 4 N TR YH: 99 W gu Fehrelt St 2, ot 39kt s wifarehan
2 for 98 9 foelt off 17 W 3w 0 7 foran &2

7. TH G-I YhR o 20-T9 arelt wien ¥ 99 o fF uw fomnef & ==
fHer =1 oI F Y% U9 1 S Ui e 21 A 9 W foa gehe =
A oE Y 1 ST WA’ I € MR AR U wehe © At ‘ 3reed’ foraar B1 59
IfFRal 1A HIFT fF o8 7 9 FH < 9 H1 98l W 1 2



594

10.

11.
12.
13.

14.

15.

Tford

o A FR X 1 B[6,%}WW%|W§%X=3&TW§®W

e g 7
(TR : P(X =3) |t P(x), x=0,1,2,3,4,5,6 ¥ sifehad 2)

. T ag-Toshedta qien W 5 g € TS qeieh o i wefe ST €1 SEehl

ifrehar & for weh ferenedf ohaet egAM o Y 9N A1 e el o T S
] _m?

Teh AR Tk el o 50 feehe Tliwar €, e SHeh oish o Sfad i Wik
%%sﬂﬁwmﬁw%ﬁa‘é(a)wwaﬂ(b)aw:@wm)
2AqH IR, TIH S @

T U &I 7 91 IV W qeAd: S 9] 5 3T I WFehal Ad hifog|

TH T Fl B: IR IVEM W MHAT 2 9 B: AH H1 Ikl A Hife)
T 9 § fop fonelt foeie wenr =1 fififa eeqeti =6t @@ o 10% @ 21 s8eht
= WITehal € o 38 YR &1 12 a&qetl o agfoss qiaeel § § 9 @d €2
T g § 100 Soa E1 faE 10 g 71 5 Soa o T H 9, Rt ot aew
& g T BH T Wi €

L Ly 9y 9
(A) 10 (B) (5) © (E) ® 1%

Wwaﬁﬁwqgﬁaﬁmﬁw%%lwswﬁﬁﬁ4aﬁﬁﬁwéﬁ
FY gk

4 AN
A) 504(3% (B) (gj r

©) °C %G) (D) T ¥ HE &



wieRar 595

ferferer 3qTRvor
SETET0T 33 =R fesal § i 1R fret groft § <o U e 9 sviafed w1 W R

fean T

Eal) whe [ e | e
I 3 4 5 6
1l 2 2 2 2
11 1 2 3 1
v | 4 3 1 5

o T i AgEsd T T SR R SHE 9 U g kel 1 AR 11 1 1 e
2 A THR 1 WigeRar € T T 1 fesa- 1 Frebren T 22
&1 WM WS A, E,, E,, E, 3R E, f79 ¥R ¥ wftnfom el €
A : T el T T e E, : fesa-1 =1 g
E,: fes-11 %1 g E, : fesa-111 1 e
E, : fesar-1v &1 9
it fesal &1 A=A T T X,

1
ERINL P(E) =P(E) = P(E) = P(E) =5

3 2 1 4
g E P(AE,) = 15 PAE) = 2. PAE) = - 3R P (AE) = o
P(fesa - 111 &1 9@, 5 98 1 @ foh el 1 fbret T ©)
=P(E,/A) I9-79F ¥

P(E;).P(AE;)
P(E,)P(AIE,)+P(E,) P(A[E,)+P(E;) P(A|E;) +P(E,)P(AIE,)

P(E,|A) =




596 Tford

sarEtur 34 fgug deq B(4,%) 1 WL A1 hiedl

&

Tl

T SMd © ok

FoIfq X 1 s Frefefad ¢ s

mmﬁX%a@mm%mﬁuﬁwaﬁB@,B%
n=4,p= Lok q:l-lzg
3 33
P(X =x) = 4cx(§j4x@)x,x=0, 1,2,3,4
X; P(x) x, P(x)
IR
<6 | <6
2o | (o (221
: () ) | =6
IRGONECE0)
1B

A () = D% p(x;)

Gl () G e

0+4cl[

3

2

4><3—4+2><6><3—4+3><4><?%4+4><3—4

32+48+24+4 108 4

34

81 3

1

1
3

_)4



wiReRar 597

msswﬁvﬁma%a&a—ﬁﬂﬁmﬁw%%m%wﬁmﬁmﬁww
AW foh T8 1 FH W FH Th 9R U 1 WifFehdl 0.99 T s 2172

Tol 9 oifSe fF Fremarst » ar et g 71 Fesee » 9) el =l @ 7 sl
e €

. 3 1
pzmqﬁwﬁawﬁﬁaﬁmzzaﬁ?qzﬂ@ﬂﬁqﬁﬁaﬁuﬁaﬂzz
1 n—x 3 X 3x
px=n="C.q p="c,[L) (3] =re, 2
& P(X=x)="C,q" " p 3 2 T
e faan €
P(IqH Toh aR A& 95) > 0.99
3eAiq P(x >1)>0.99
EESiGie 1 =P (x=0)>0.99
Bl 1-"C, 50,99
4)1
a1 1
Bl C,—<0.01 s11fq — < 0.01
4}1 \4}1
1
a1 4> ——=100 (D)

0.01
SMHRT (1) I G FE dell n F1 09 qH 4 2
37d: FomHeTS 1 9 W FHH 4 Ml T s

IETET0T 36 A IR B aRI-91I § Teh U i SO0 € S qoh o6 S0 § hiE Th I
R B: Y F T hl Sd 81 ol A A B Tl I HL Al 3ok Sad I HAM:
EIRENIIRICECIIE LY

ol HHE ST S Hherd (I W 6 Yehe BHT) 1 3N F eT%erd (I W 6 Yhe 7
BIFT) I e W B

1 5
3 P(S)=—, P(F)==
(S)=. P(B)=

P(A o TEclt 3B H S = P(S) =

AN~



598 Tford

A T IV HT TR 79 foaa € 59 A Teelt 391 | 3R B @ 59

¥ ST T 71 gHfen
. 5.5 1_[5]2 1
P(A &1 TEd 3BT | Sitaqn) = P(FES) = P(F)P(F)P(S)—gxgxg -\g) "¢

T THR P(A T diEe 3o | W):P(FFFFS)ZGT(%]

e s svam - ()20

1
6 6

T1-25 T 11
36

6 5
P(B ST = 1 — P(A SfieT) = ETRET

a

fewuit A€ a+ar+a+ .. +ar + .., S8 p|< 1, 3@ G SON KT AN

(RfET wan XI #T ISAgEF H A.1.3)

IEEI0T37 AR W WY wfad &7 @ Tfyd i Wt © @ T8 90% Wik o
IeqIEd Lt B1 A% 78 wgfead 0 9 T el i Wt @ @ T8 w9 40% e
& T €1 g ST e < € o weii T 80% wqfud ©1 Afg wh ffvea
T o 9% AN 2 Telierrd o] Sedriad shidl @ df 7 b1 Tqfed &7 ¥ wefyd en
T G ehal J1d hifed|
T WH AT A TR e @ FEd T A9 S i oegel w1 Saaed s €l
Tt € A AT B, WET E Yomelt w1 He 1 R e € SR B, e i yomedt
HT TS HT TRARAT B 2
a7 P(B,) = 0.8, P(B,) = 0.2

P(AB,) = 0.9 x 0.9 3R P(A[B,)= 0.4 x 0.4

-7

~ P(B,) P(AB))
W P(BJA) = P(B,) P(AB,) +P(B,)P(AB,)

0.8x0.9%0.9 648

= = =0.95
0.8x0.9%0.9+0.2x04x0.4 680




wRRar 599

3TETT 13 UT ATRA fafaer uyv-raeit

. A3RBIH ¥hR TAM & T P (A) = 0. P(BJA) I shifsw afg
() A, 99==4 B 1 STEH= © (i) ANB=¢
. U Tufq ok < T @
(i) IHI s=al oF AT B T WfFehal A FITT A€ I I 2 o <A =t
¥ ¥ %9 9 %7 TH a=a1 AgH 2
(i) T e o ASH! B HY AR T HHC A 7 74 ¢ foF gy w=="
ISECA I
. houT I T3 5% Jeut 3IX 0.25% afecnsti & ot T &1 Th e oTel ol
et ! AgFozeh A1 1 1 39 AT o J¥Y € 1 WIfdehdl 941 €2 I8 HH
o for qeul SR Afeensti # wen gum 2l
. T RS 5 90% it Tife e1el | S T oiel &1 $Eeh! Wifkehan @ € TR 10
A H ¥ Agesd g T S | AfE 6 @M e Ty ¥ HH A A B2
. T He () | 25 e €, 5 @ 10 e W g X iR ® SR 9w 15 ™
oz Y. 3ifhd T Fow ® W T T3 Agesa Rl S € 3R S6 W eifwd
fog =1 A (fo@) +%h S8 Fawn | wfaeenfuad 2 fean sman 21 afE 39 7R
T 6 TS fehrelt St 8, qf emfafea wigewand 3 st
() @sft W fag X' sifwa =
(i) 2 ¥ Afysd W fag'y' =& ifha &l
(i) &9 9 %9 1 g W fog 'Y sifwa =
(iv) X' aen Y fagl 9 ifera el ) Gt qEE gl
X' fag @ sifera Tisl &1 e & me oft 9| Fifs
. Tk o g § Tk Wi sl 10 ST UR S € ST Hifendl R o8 Yeh

mmﬁmaﬂém%%lsﬂaﬁwmhw%ﬁagzﬁwmmﬁaﬁﬁm

M (T 9N T ) ?

. T G & GR-9R 9 qh IS Sl © S e b 39 W 6 T 3 dq N
e &l 8 Sl $Hh! Wiehdl T Hifere foh U W AE0 6 F Ah I B
AN IVEH W Y1 Bl 2

. AR T <9 o w1 AgesA A T B A gHRT o Wik ® o 39 9d o 53
TR B2

. T WA o AT B 1 WA SHek TG BF § & A1 81 Wihdl Fd ity
o oTel ®: Weon § w9 9 &9 4 TRA S



600

10.

11.

12.

13.

14.

15.

Tford

T AR Tk A 9k &1 fhat 9R 3BTl T 7 9 &1 T fad &1 wifaewa
90% ¥ 31frsh 712

TF G | fordl SAafaa &1 T == T 6l 3BT & 9% B The 8H W TH
T fHerdr € 3R o ®iE HeA Wohe B W 98 T T9d1 R Sl 81 Ueh =i
g Tof oar €, T =8 T 1 A9 R Seht WifeRe St 0 I g 9 Wer
Bl M| IHF R SA/ER T8 TRT T YA G Hifo)

M AT gAR T A, B, C 3R D oo ® e Wt 9 1 @t 9hg 31k
FTelt Zhfgal H1 faeror f=1 alih | ? agesa T St A1 S € 99 399
Teh Zhel Fahren Sl 81 9% Thel et 8 df 38 Sl A; S B, S C |
Tl STH &1 1 ifdeRar 272

ST | WO Skt ShRigAl T T
A ke HTEAT
A 1 6 3
B 6 2 2
C 8 1 1
D 0 6 4

M ofifSe forelt it oh1 Tt o1 SR T T WA 40% §1 98 WE ferE S @
o e SR A fafy foet 1 S0 g2 o @A A 30% FH HL 2l 2 SR q@
TN ER T 25% FAfFm M ara 2l forf o M w9 & § fordhl =
fehed o1 =94 il ©1 98 T mn @ fon Swisk foshedl @ foreh Tk o1 oA
F At U o s T T W K o SR 9 ufed e S @1 W g}
e SR A fafy w1 3w fRe S ) Wiy 9 st

I 2 Hife o TH TR o |t STa9a I A1 T Bl AR 1 AR
A BF T R Wil 71 (W ST S grfirs o goieh sTaud Tods ®9 9

o w # v e g I A b )
T SolaReh Whaell o T WEEe R A @R B ¥ qeedi frdermr grr e
wifrehad Jd ?:
P(A % H®A BH &) =0.2
P(B % 3Thdl STHA B &) =0.15
P(A 3R Boh 3/@% €H i) =0.15




IR )

@, fr=1 wifgerard T i
(i) P(A TIHT/B 3% & ! 7
(i) P(A S 3Thel TTFEA BH HT )

16. S 1 ® 3 et 9 4 el 1% © 9 Sen 17 4 ol 3K 5 sl 18 €1 0%
T i e 1 W e 2 | TFiaRa fran s € SR a9 T g den 2 9 kel
St 21 TehTelt T2 T ol W0 Y @1 TAFIARG TS i el B I Wiidehd A
Hifs)

frefafad 9ol § 981 IW &1 A hifw:

17. ACA SR B & sed @ 6 P(A) =03 P(B/A)=1,dd

(A) AcB (B) Bc A (C) B=¢ D) A=¢
18. @ P(A/B)>P(A), 7d 7= & 9 &I &l 2
(A) P(B|A) < P(B) (B) P(A N B) < P(A) . P(B)
(©) P(B|A) > P(B) (D) P(B|A) = P(B)

19. 4% AR BUH & sl ® fo
P(A) + P(B) — P(A 3R B) = P(A), 79

(A) P(BJA) =1 (B) P(AB) =1
(C) PBJA)=0 (D) P(AIB)=0
qrIsT

T 1AM o g fog 7 yer 9 @
& SSE ! Hfasy Wfeenar S o S P& T €, 7 JhR 9§ 9| ki S @

P(ENF)

P(E[F) = pE) P (F)#0

® 0<P(EF)<I, P (E'|F)=1-P (EF)
P (E U F|G) = P (E[G) + P (F|G) — P (E N F|G)
¢ P(ENF)=P(E)P (FE),P (E) =0
TP (ENF)=P (F) (E[F),P (F)#0
¢ 9 E3IRF s w2 © @
P(ENF)=P (E)P (F)
3R P (E|F)=P (E), P (F) # 0
P (FIE) =P (F), P(E) # 0



602

Tford

¢ Tl yifrekar &t gHa:

9 o {E,, E,, ..E ) ufaeet T S %1 Tk fawsH € o E,E, ..E, ¥
Waﬁmﬁws@m%waﬁAmW@wﬁﬁ@m%w
P(A) =P(E)) P (AE,) + P (E,) P (A[E,) + ... + P (E ) P(A[E )

¢ I57-TRE: AR E,E,, ...E srﬁmfwfgsé?ﬁmmaﬂﬁﬂfwaﬂ?ﬁ%’a%

B, By Egma W%ﬁ'{EUEU UE, =S 3R ATHF IEW
iRl 1 Bl © d«

P(E,)P(AIE,)
S P(E,)P(AEE,)
j=1

P(E;|A)=

WWWWW%W%WW@W&WW

M el Bidl B
Tefess =X X 1 Wiehdl sie Temsti &1 Frefatad yoret 2

X : X, X, X,

PX) : D, D, p,

&

STl p:>0,> p=1i=12,..n

i=1
M W X T i W T e e T ox g, xp . x, €

FH: WA p, . o, o p, &1 X 1 WA, 1 W =7, T ), NiP; B
i=1

Tgfeeh TR X o HIEA i X, 1 Jemen ot wed € 5 B (X) § =1

2l

M & X Tk Agfess =R ¢ e Sfed 969 x, x,,..x € T SR

WAt p, p,, ..., p, T HH AT p = E(X)XEFIIIT%Z[%\I
X, 1 TR, var (X) 91 o2 ¥ =7, F 7 7R § wRenfoa foan s 2

o’ = Var (x>=z<xi —)’ p(x,)

i=l1

T FAGEA: 6 2=E (X - py?

FUR g& O, =+/var(X) \/Z(x -’ p(x;)
&1 AEfesd = X H1 A faeer w8d 2|




wiRar 603

¢ var (X)=E (X?) - [EX)]?
o e afoas T o el 1 s wier sed € A 9 fFefafea vt
() vl =t gen ffvea (uffia) g ey
(i) T @AA BH =AMMET
(i) T TV o qeAq: I & URUMH B AW : Therdl A1 STHwerdl
(iv) Tt afom =t wifaear T Them o us & (FUM) @A afeul
¢ g9 9 B (n,p), % T P (X =x)="C q"" p'

eI Ae

T IR W SR Bl § iRl (3FeER) o 619 i el WeH < % <ol FEHH
W Tk A B fHerd €1 ST (1501-1576) 7 ST o Bl W T faggd
ey freent M ' faer 2 et eTatshTe’ forn o St 3ok Jrowid 1663 § Yeh1ferd
T3 o1l 39 ey o I=IM 3 Ul Sl IV R YASh HSAT o el URUTH i
TEA o SR H = @1 At (1564-1642) 3 6 UG o T @ | HEW
o W19 o GeY W eRferen feooft o6t 1 ifafest 3 fageryon e on fof s i
TG I TSI W1 © A Wehe WEAIS o AN 1 10 B AN 9§ 3Tfueh Hred
% iR I 1 <" € ok el URUTHT k1 G I 9 % kel TROTHE
TE 9 afus B

79 YR FTEH o ATARe 98 WErd: HHE Sl @ o qifdendn o T
T JUIfoTeh ST FEe YTt ok <1 He U gkt (1623-1662) 3R dieR
T HA (1601-1665) o T §U U HGER 9 g7 B Teh HIFE! Sl siaferr
2 W Yl eh IR ST o ThHa Yeroi § FafeRie s e & fag g
T Bl 9 Y9 & BA o [T 1654 o 3 qiehel IR waf o <" gu o
FEER H1 J@cl H Uehdl o o= &1 9o g W@l 5| 9ihal 4 FHE hi
ot &9 o 8o foean safs wat 4 =99 &t fafem o1 swm =

e eTeie et asifen @M (1629-1695) i Uiehet 3R GAl o Hed Y
T SAER o IR | SRR THell @ 381 JIshdl i YoH Jws ‘€ mnfar
T el S’ I FeRttvrd fohan e 9 o @a § Wifehal T 9gd 9 U9k
Afeha wfeT goemetl & g T&qd fhw) Wi fagia W emme qer %1 S
TEA (1654-1705) 7 Tk Gadsh ‘oMd hohoel’ o ®9 § fwmar st T




604 Tford

AR 9ok AdIol Fehferd el 5 1713 § Jahiierd &1 offl 3= T Hewguf
iferehar e fgug §ie’ 1 @il 1 89 o Sl 81 WiHehal 9 Sl SRy
 3TSTe 2 HfePR (1667-1754) 1 T&sh ‘T Sifded e =9’ o foemm € 59
1718 H YeRITTd fopam TN ol o799 a1 (1702-1761) ¥ S9eh 1 R 9fag T80
‘I9-yHa’ W Fa HE o faU Fufaed WfEeRa w1 SwEn fean gfeg
TR ‘R 9gad € afderd (1749-1827) 3 «ft Wifekar fagia R &
foran 3R 1812 ® T & Rt wHifafes <u disfafafess’ genfer &1 gaeh
TR B AR SereE (1821-1894), AR (1856-1922), W fe@maHE
(1821-1918) IR TUA. Hicanid (1903-1987) = Wifdshar fagia W @efs
AR T2 HicHRE 3 Wiaehdl o1 FH=9d hod o €9 1 g fohanl 59 1933
H gerTfird TEdeh ‘TTfehdl w1 STHRYd fagia’ | wiftekar o siffedta gftesnion
& W 9 S S R

— % —
L X4



