o R
(uTfareRdt Probability)

«* The Theory of probabilities is simply the science of logic
quantitatively treated — C.S. PEIRGE %

13.1 gf#enT (Introduction)
Tecd i Henell § g Wifaehar i fordt agfoosm qleqmy  (Mlibtiss i,
1 TSt ok Hfed g i STHf=aar &1 919 o ®9 H q&l
ol B B MM TUA. hiedmE. (1903-1987) R
whatea stffedia sfteshion 1 Sum e o SR wiiesar
1 e o qRomHl R IR %o o ®9 ¥ fHEfud
foran em TR wUEaed URonEl Y W H wifueRar o
arffedia gftesmiu 3 seriessel fagia (classical theory)
o TrRerar off Tonfud & o 39 TueRerdl o STUR R g .
wifrerar o 4 frem w1 off st e 21 39 s o _

. Pierre de Fermat
70 forelt w11 i Wufas WifFeRdl (conditional probability) (1601-1665)
o R § foam 3, Safw fhel o7 e o =fed 8H i Yo AR 99 81, q°01 36
YUl STFURYN i el ¥ a51-T79 (Bayes' theorem), JTshdl 1 0 14 qen
W‘ﬂwﬁf%‘aﬁﬁwﬁﬁl%ﬂwm(randomvariable)SﬁTSHa?EITﬁJWW
T HEEUl STALRON 1 Ff THT qN TRl Wiaehal Sie o WA (mean) & WEROT
AH of UBT| 1A o SAfaH AU H TH Ueh Hew@Ul STHAd Wifdehdl g (discrete
probability distribution) & R ® W& {5 fgug s el w1 81 39 1A | eH
Gleror o fSer 9RO THEWE B €, S d%h TR eIl 7 el T g

13.2 |ufase wrtaeRar (Conditional Probability)

a1oft o B TRl S T WifHehdl Td S W == 1 8 A e frdt wfagst wefte
I HeA < E B, O 9 TR T we & "fed g wt gl S YA O Tl
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1 WIfehdl W UEdl 87 ST IH Y o SR ok oIl Uk Argfese qhermt W faer s
SrEer gRtoms waEeT 2
3MEY 7 fF = (fair) faashi &1 Io1eH & Tdero R four wifau) @ adero
amrﬁﬁ:s‘iwfw%:
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

wﬁmaasm%,mmmwasmmﬁgﬁméw

X Gohd B A AT E sl ‘g ] fod gehe el @i F el ‘et fageh W
92 geRia B i el o 8

LE| E = {HHH, HHT, HTH, THH}
R F = {THH, THT, TTH, TTT}
zafeTy P(E) =P ({HHH}) + P ({HHT}) + P ({HTH}) + P ({THH})
111 11 .
Ty ™Y
3R P(F) =P ({THH}) + P ({THT}) + P ({TTH}) + P ({TTT})
11 111
~8'8'8'8 2
Y g En F= {THH}

gafelt P(En F)=P({THH})=%

e W ST e ez 7§ foF deet foseh W 9e Wehe il @ Srefe SeAF
Hfed g€ €, 99 WA BT Wfashdl 91 82 Foh ¥fed g &1 gom1 W e ffved € f
E 1 Wifoekal d & o6 foae 39 gfaeel fogetl w fo=m == feran Som 5+ wsa
fgereh W 92 &l 81 Sl E ok foIu 38 ger o iacel gafie S O St sHeh suuged
F o 71 21 1 Oidl W, 39 ifafien gorn 3 e arqa o 7 5arn @ fF g w6

T T8 T ARGz T o €9 § qHT A1feq freeht ufaest wafte shact 37 o
&1 Heed € S U F o STIRd @

e F &1 o8 gfagel fog St E & off orjehet ®; THH ®1 37:
FﬁWWW@MBﬁW:I

Ny |

4 FaﬂaﬁamﬁmwﬁﬁmEaﬁm=i
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2T EH1 39 Wfdehdl &1 Gufdes Uil %hed &, S o1 & 1o =e F afed
B Tt 7, 3R 3 P (E|F) 5N < €l

awf-cLP(Ew):i

e HIT & F & o 399a St 91 E o +ff ol €, E a1 F o Wit 31ed
B €, FAE N F ok wiasel fag 2

31 BH 1T E i Fufdsel qifdendr, Sfeh 3 € o e F sfed e gt €
7 7R ¥ T F ghd €

(ENMF) & 3Tgehdl IRisel fagail i §eat
F & 313l afdel faget &1 gt
n(ENF)
n(F)
319 39 9 &R K Yaael it & 19wl i ot Hem ¥ faufsd F W ew
& f P (E|F) = =1 wor 9 for@n s deman 2:

P(E|F) =

n(ENF)
S P(ENnF
P(EJF) = &é - ;;) )
n(sS)

Fe wifST fm (1) qft == € & P(F) # 0 10 F = ¢ (F1?)

37d: B9 Gyfaes qifgehar i Fe bR @ uRefia o ok 2

ufterer 1 A Eqen F e afes wem o gfaest gafic 9 gefua 9 s 2,
@ F o sfed 29 #1 gom1 |, E &1 Wfaska frefafed g9 @ 9 et 2:

P(E NF)

P(EIF) = — B

, Stafeh P(F)# 0

132.1, qufaasr wrfierar @& 7T (Properties of conditional probability)
o o for Eden F e ufasel gufie S &t 3 semd @
TuT 1 P (S|F) = P (FF) = 1

P(SOF) _P(B) _,
P(F)  P(F)

=H wa € f P(S|F) =
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ey pEF) - 00D PO
P(F)  P(F)
o7l P(S|F) = P(F|F) = 1

T 2 A A SR B yfaeel Tl S H R < T 7 3R F Tk 37 Hel 3W TER
g T P(F) 20, @
P[(A v B)|F)] =P(AJF) + P(BJF) — P[(A n B)|F]
fogiy &9 9, 9fs A 3R B WER o7uas =eAd &, af
P(AUB)F)] = P(AJF) + P(BJF)

T WA T R
P[(AUB)NF]

PIABIF] = ——5 5

_ P[(AnF) U (BNF)]
- P(F)
(==l o WS W " o §ed R grI)

~ PAAnE)*PBNF)-P(ANB NF)
B P(F)

_ P(Ar\F)+ P(BNF) P[(AnB) nF]
P(F) P(F) P(F)
=P(A|F) + P(BJF) — P(AnBJF)

& A T B WER 39as g dl
P[(A N B)|F)] =0
= P[(A U B)[F)] = P(A[F) + P(BJF)
3Td: Wi A T B WER 9esi e & @ P(A U B) = P(A|F) + P(BJF)
U3 P (E'[F) = 1 — P(E[F)
00 W ed T ® R P (S|IF)= 1

= P[(EU E)F)]=1 FifF S=EUFE
= P (E[F) + P (E'|F) =1 Fifh E e B/ TEI STqesi e &
3 P (E'[F)=1-P (E[F)

LT 379 HT I
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ST 1 AR P(A)=%,P(B)=%aﬁw(AmB)=%,a‘r P (A|B) 9@ SifsT)

%ol 81 94 € 7% P(A|B)= T

4
P(ANB) 13 _4
9 9

—

3

IEETOT 2 U UReR | < o=dl &1 IfE 98 o1 81 foh o=l § ¥ %9 9 HH TH o=
g B, Al <Al o=l o WGl BN I 1 Wl B2

T WM AT b oTSeh o1 d g geh! i el Hd 81 THE %1 Hiaayl FafE €

S = {(b,b), (9.0), (b,9), (9,9)}
UM ST E o1 F er: Frefeied seqst i <efd :

E:'?ﬁfaﬁm%’
F:'oedl § € %0 4 %4 TF agH ¢
e E = {(b,b)} &R E={(b,b), (g.b), (b,g)}
3 E N F= {(b,b)}
3 !
o7q: P(F)—Z?ﬂﬁ'{P(Em F)—4
1
P(EnF 1
S CORE e B
1

IETET0T 3 Th 9 § <9 FE 1 ¥ 10 dF JUlish for@ X T T 3R 3= 7= e
T TN 3E I W T FIE Agesdl eRten T Af 7% 7 2 fF et e e
W HE 3 W e §, O 59 G o G B 1 1 iiehdl 872

ol HH ST foh A 521 FehTel T e WG9 HE @' 3R B we kel T e
T HE 3 9 9l @' %1 el s g1 8 P(A|B) I ST 2

=9 e T iey wAie 2:S={1,2,3,4,5,6,7,8,9,10}

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

R AN B=1{4,6,8,10}
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5 7 4
a7l P(A) = 15 P(B)—E@ﬁ'{P(AmB)zﬁ
4
P(AnB) 10 4
- PAR) = (P(B) )2727

IETET0T 4 Wk WSeen § 1000 fereneff €, 5w @ 430 wiefral €1 9% 9@ 2 fF 430
o H 10% wsfwdl wem XIIH vedt &1 &1 Tl © for b argesan g1 e foeneff
el XII® veal € A 78 9@ € fF g e fawnedf agat 22

T UM WS E w2 A g1 T ferenedl shen X1 e @' @i Fue agsa
<1 T ferEnelf wigeRt ', i o4 id 21 w9 P (E[F) 3 T 2

S| P(F) = B0 _ 43 ok P(E N F)=£=0.043 ()
1000 1000

P(ENF)_0043 ',
P(F) 043

IETEI0T 5 Toh 99 ! 1 o SO % GUe0 § Sl A do1 B &l 14 TR 9

qftefia feran T 2

A 'IE0 SO W HEM 4 g B

B : ‘"gell 38 W HE& 6 X O IV W @ 5 he Al

Ife B &1 wfed B0 fod T ®, @ ST A bl WiiFehdl A it

ol ufaey wafe ¥ 216 gfom 2

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

(L,14) (1,24)..(1,64) (2.1,4) (2,2,4) .. (2,6,4)

A=1(3,14) (3,24)...(3,64) (4,14) (42.4) ...(4,6,4)

(5,14) (52,4)...(5,64) (6,1,4) (62,4) ...(6,6,4)

GGl P(E|F) =

A A N B={(6,54)}

o P(B)=%3ﬁ'{P(AmB)=2—i6
1

m e - HACH 2G|

216
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SETET0T 6 Teh I i q SR Il 1 3R Yehe g2 GEstl &1 9nT 6 91 T SeA
4 % AdH T 9R ke B 1 HUfdee TRehal T it

&1 A ST E S ‘S& 4 1 a9 Tk o) Yehe el SR F el ‘S aEl W
Yehe SIS T AN 6 B’ h! T B

GE] E = {(4,1),(4,2),(4,3),(4,4), (4.,5), (4,6), (1,4), 2.4), 3.4), (5.4), (6,4)}
3R F=1{(15),(2,4),(3,3),(4,2),(5,1)}
B9 4§ T P(E) = %, P(F) = 35—6
qe E NF={(24),(42)}
ECl P(ENF)= %
37q: difed Wi
2
_PEAF) _36_2
P(E[F) = i\ = 5
36

1l dor B 39 alieron W femr T 8 foer qeft uRtomm woeere & 39 whei
o foq ea gufqey Wiehdal =1 9Rwifva fha ©1 9oy Hufdey ikl i F@l
R, e w9 W, 39 feufq ¥ ot W w5t S wehdt €, S Hifersh S qHEEeA
T gl wifsshaeti P(E ~F)d@en P (F) &1 IRerer aegar feman S 2|
sty Frfafaa 33w 9 58 wmE|

IETET0T 7 U T9deh &l 3BTeH o Tdem R faar swifse) afg fager R foa u&e @
@ faeer =1 g 3816l R I geh W 92 Tdhe & @ T I8 &l ok | IS = ‘&R
Y U Uh Y2 Yehe B’ 1 Sfed BT T e # (H,H)

AL UM W 4 9§ TS W& Yhe BT HI YA fwr(H)

WAl AT hiTC| (H,T)
Tol UheruT oF gl W e 13.1 | =ea feen Sn gg
Tl B 38 IHN & o9 I gaN@ wed € o= (T) (T3)
e 1 iagst gafe € gg

S = {(HH), (HT),(T,1),(T2), (T.3), (T4), (T.5), (T.6)}  amepfr1z1 (1O
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(T, i) S9iian & o "gell 39161 W 92 Wehe g3 3R u™
F T W TS | The T
Ia: § Hifess s (HH), (H,T), (T,1), (T2), \UA

STl (H,H) =it 2 fo 21 ol W fod ue gen ¢, den
Tera (H) <
& Vs

T,3) (T.4), (T,5), (T,6) &1 HHATI: llii

(T.3) (T4), (T.5), (T.6) MW a1
11

Eaaamﬁwﬁaﬁaaﬁmm%é@ﬁ

ot 13.2 9 = 2l TRt 13.2

A o F 521 =aH T 02 Yehe BT 3R E Sl
‘T8 W 4 G 9 G@ Yhe B i 9 B

LG F = {(H,T),(T,1),(T.2), (T,3),(T4);(T,5), (T,6)}
E={(T,5), T,6)} 3 En F={(T.5),(T,6)}
A9 P(F) =P({(H,D}) + P ({(LDH + P ({(T.2)}) + P ({(T,3)}) +

P ({(TH}) + PH(T.5)}) + P({(T.6)})

41212121212124

@R PEAHP TN +P A6} = ==
212 6
1
PEAF). 5 2
o: P(EJF) = (P(;)):%ZS
4
| woTeret 13.1 |

1. af€E 3N F 3@ %R &1 =weAd ¢ f% P (E) = 0.6, P (F) = 0.3 3iX
P(E~F)=02,d P (E[F) 3R P (F|E) I sHifew
2. P(A[B) @ sifsw, 9f€ P(B) = 0.5 3 P (A N B)=0.32
3. AR P(A)=0.8, P(B)=0.5 3R P (B|A) = 0.4 10 HIfSQ
(i) P(A N B) (ii) P(A|B) (i) P(A U B)

4. P(A UB) @ i Al 2P(A)=P(B):% i P(A|B)=%
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T P(A) = %,P(B)= % 3R P(A U B)=% @ I HifT
(i) P(ANB) (i) P(A[B) (i) P(BJA)

frAfafad 999 6 ¥ 9 d% P(E|F) 9@ Hife)

6.

10.

11.

12.

13.

T ek &l A GRS T R
(i) E:ded 39« | fod F: ugelt 3H 39l W fod
(i) E:=faw 7 foa F: s1ferehan Tk fod
(iii) E : ifeshaq < 92 F: =" 1 T
< TRl 1 TH R ISTEA T B:
(i) E: & ook W 92 ke Bl 2 F T fqaeh R fad ushe & €
(i) E: g 92 Yehe &l a1 8F &ig foad Wehe &l il B
T U I A o) ISTel TR
E: d9d 38 W W& 4 Yhe gl
F : 9gclt ] 3ISTell W HAI: 6 T 5 ke B0
o e o § wm, fuar o O agesa e e
E: 99 @ il W @ @ F: fuar e & @ ©
T el AN T e 9 1 ISTeAl T R

(a) Il W YT F@AST H AN 9 BIH Hi HUfaeY AART A HiS (S T8
9 e fF S T8 R 5 TR ge B

(b) Ul W Y TR HT AN 8 BM i HUfAEH WFhdl F1d Hifa IS T8
I Bl foh o6l U W Yehe W@ 4 9 & @

Teh =& IR 1SSl T B TS E = {1,3,5), F=1{2,3}, 3IRG={2,3,4,5}
& fou f=fafea @ wifsa:

(i) P (E|F) 3R P (F|E) (i) P (E/G) 3R P (G|E)

(i) P(EU F|G) 3RP (EN F|G)
T of for ST ©H el o= 1 Igeh I TSeh! Bl THEWET 8| 4% fere ufan
o g ol €, l S el oh igeh! B i Wufase Wifshar s ®, AT 78 fEan
T 2 R (i) Ted B T Al © (i) TAaH U g gl B

T RIEeh oF 9 300 T/STHE YR oh ST TR 200 HA/3TEE TR oh
HfeT 99, 500 Sg-Tfawed™ JhR & M Y99 3R 400 Ig-fashedid YR &
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HieT qel 1 WUE {1 AR YA o TIE W Teh WY AgesAl YA Wl §, @ Th
ST Y%A ! dIg-Tohedia BF w1 WIiaehal a1 B2

14, g feon o 2 o <) ol &1 S T U SeAd - €)1 S St
N 4 M ST IfFeRdl Fd iU

15. U U™ &1 ekt oh W0 W =R SifNw) Ik 99 | Yehe &1 3 &1 PN
2 @ U T $oh SR IS HIE o WE Y € i U ek i 39|
AT ATH Tk T W G 3 ke g1 K T © |t we {faeh W 9e ke
B’ 1 Gufqay Wiaehar Ja Sl

frefafed oo § 9 g | 9 W

16. =g P(A) = %,P(B)=0Tﬁl P (AB) 2:

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

17. aft A 3R BT =W 36 9N 8 &% P (A|B)="P (B|A)# 0 &
(A) AcB (B) A=B (C) AnB =0
(D) P (A)=P(B)

13.3 wriarekdr @t U f=m (Multiplieation Theorem on Probability)

o fifse fF E g F Uw gfasyl gmfie S &1 < weAd € weqs 9=
ENF <l seisti Eqen F o afed € ol guifdl 81 &7 98l § ENF weAtef Eqen
F o 97T9d §fed €H ol S9a €1 el E N F %1 EF i feran s 21

;B T Sl EF 1 Wkl 10 A 1 SAEveehdl gl B1 ST o forg,
T o I T U e o wem § g9 fag ueT (uw aewe o uw T H
WIfeTeha ST i B egeh €l Fehd 8| ST EF &1 Wifdehal 1 i o forq en gufds
iferehel &1 STAN Hd © s foh A fe@mEn w2

B9 Wd ® fF e Foh U WM W se E &1 wufadd qifoesar
P(E|F) 5 <¥iid & 3R 39 frefeiiad ¥ehR § 916 & 2
P(E NF)

P(F)
IR qRomH 9 B9 fog wehd € T

P(EN F) =P (F) . P (E[F) (1)

P(E|F) = ,P(F)=0
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g9 Jg ot od ® fop

P(F[E) = (P(;E) ,P(E)#0
Rl P(F|E) = P(E(E)F) (Fifh ENF=F UE)
31 P(EN F)=P(E) . P(F|E) . (2)

(1) 3R (2) = foem 9§ 86 W g @ T

P(E N F) = P(E) P(F|E) = P(F). P(E[F) 5@ T P(E) # 0 3K P(F) # 0
ST TROTH i Wil 1 UM FrEm’ wed €1 3T U SR o
SETET0T 8 U Herwl | 10 Teft 3R 5 IR e 21 < 7% Tk o o1& ek IehTeft St

& IR wgelt g W o Fieher | Ugel oo Tl 1@ Sl 1 W i o sherer o
Y ek g o1 TR THEWET ®, | 20 i g ke w1 R ifFend 872

&l I 5 E ‘Ueeft Sieft 1 o fsher’ &1 51e € S F ‘gall el g & ke
1 e €1 g5 P(ENF) =1 P (EF) d ¢ 2

] P(E) = P (9echt et | wreft Tig F‘Iclwlcd'-ll):%

it € e T © R veelt fehter | shielt g feRedt @ etefq s E wfed € €,
T Herel § 9 el T 3R 5 TR R W W 2| Wi, TH W Fe B ki WA
S for Teedt 1% 1 el SFLEY A1 8, T2 3R &l Shadl F 1 qufaes qifaehdr @
S E 1 Hfed g 9 Bl

9
T P(FIE) = 7,
e WIehdl & UM M g e W B @
P(E~F) = P(E) P(FIE) = P(E) . P(F|E) . P(G|EF)

a & oiferen g2 o forq ekt &7 UM faw 4 E, F 31k G T wfase gafe
H1 A 2

P(ENFAG) = P(E) P(F|E) P(G[ENF) = P(E) P(F|E) P(G|EF)
T YRR WIfaehal ok UM 7o o1 foar =R = sifies weeti o fore off fhan s wehan
B\ Freferiad Seeor i seael o fae wifderar o o = 1 g5id T sl 2l
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IETETUT 9 52 T i 3T TWE Tl T8 TSl § ¥ Th o 91§ Tk o4 I for1 gfceenfua
foru fehTel U1 Bel < IR BT SIEE AR e T SRR B Shi o TRl €2

Tol OH o foh K S  fHertell 11 o= Seeie i SR A S ¢ HehTen T Ik geent
2l e HW &l TdA 'H P (KKA) TG H3 2

4
A P(K) = —
(K) 52

e € P(KIK) 7€ 91 8H R T ‘ugel freRre T U a9 @' W S N W
SIS B 1 Widehal i <Al 21 &7 Tl 8 (52 — 1) =510 & TS o =eeme @

wafery PKIK) = =
afad: P(A[KK) SR f7ehTel TTT U=l o1 gofehl B o1 Wufderel Wifded & sa o ed
M ¢ fop < SIEeTE U & Rl ST e € ot MEEl § 50 N TE T B

e PAIKK) = PAKK) ==
wifeRal & oM Frem 5 gd Wi g € fw
P(KKA) =P(K) P(K[K) P(AKK)
4 3 4 2

= —X—X—=——

52751050 5525
13.4 T@ax @eqW (Ihdependent Events)

52 Tl 1 et B W U ww ke % wdiemn R faer S fed gdw it
TS 1 GEEHSA WA T 2| A E 9 Fonaen: ueed ekt e uwn fuet @
?' @I ‘feRTel T TN Ueh SRR ®' 1 o i €, al

13 1 4 1
P(E) = —=— @ P(F)=—=—
B~ 57 B=5"5

Y & ‘E 3R B s fepren e ww faEt @ geent €7 i o sl €, sHieie

P(ENF)= —

3 P(E[F) = ———==

wﬁP(EF%=P(E|F),WWW%%WF@HH&H@%ﬁWa{W
E &1 Wifgehal W H1E 9919 & STl 2l
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@:P(F)—%—P(ﬂE)W%f‘mﬁWEéﬁsr&‘d%ﬁaﬁxﬁmﬁaw F &1
WIfhdl T hIE FuTE & Tl B

3Td: E 901 F 39 UohR &1 910 8 fof foheht T sre o gfed o9 a1 g qudl 5o
1 Wiehdl W w1 g9 & e 2

T YHR H1 TS F  @AT geAG Fed 2

Tftarer 2 & e E ae1 F ol T geAl ed § dar
P(F| E) = P(F) St&ht P(E) #0
P(E| F) = P(E) S@t P(F) #0

;39 URAT # P(E) 3R P(F) %1 YRR € STETIH €

319 Wifehal o oA 1w 9

P(E N F) = P(E) . P(FIE) . (D)
Ifg E 3R F Toas weAmd & af (1) 9 &6 9 g € &%

P(E n F) = P(E). P(F) .. (2)

3Td: (2) o SUAM W A QU TR it TdAar o fFEfafed we 9 o aRkeafia
T HHhd 2
oftmr 3 7AW CE @R F e et wdeon o gfaeel gt ot g seAd ®
P(EN F)=P(E) P(F)
feauit

|. < =R E qenF 1 9% (dependent) ed €, A% o T 7 @ srefq afg
P(E ~F)# P(E) . P(F)

2. FHefi-speft T TeNetl SR TR STueS HeASd o Wte WH Ul B S el
‘T TS Y AR HEst Y AifeRdl’ % w9 H %1 TE © e TR CTeR
FTgerStt SR’ 1 g (TR’ o w9 H il T g1 SEeh AT, TER
et sestt ¥ Hig off uftomm ad wafa TE 8 ok © fohg e see ®
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ftomm @re off B Ted 7, 9% e HeA Sifed 71 ST CTEds HeAd! i
“RER STuas HeAd! ARl T 2
TR IR, A < T s T et 7 St gkl R §, @ 9% WER
7Tt TEf & Hehdt €1 foetma: afk < e Wihehdr el WeR Tvest gt
Al €, dl 98 w@as T8l 8 Hehdl B
3. < Iefess THem Wi wedn 7, A &% s g1 E IR F o faw, =i E
e THer ¥ g F el qlern 9 Heiferd €, seAetl E 99 F o Uk @1 wfed
B 1 Wifendl, STe SH1 TerT So= Ry STd, Wifdehar P(E) SR P(F) o A%
o aUeR Bl 2, FSen IReher 1 9herml o MR T STem-3Ter o S
21 @1efq P(ENF) = P(E) . P(F)
4. @9 wETRt A, B 3R C ! a5 %el Sl € A 3L shae 4%
P(ANB) = P(A) P(B)
P(ANC) = P(A) P(C)
P(BNC) = P(B) P(C)
AR P(ANBAC) = P(A) P(B) P(C)
e I § 9 FH 9 HA TF ff v g T8l Bt © a1 € 0 st wl w@an
& el S 2l

IEETOT 10 Teh U <l Teh a1 SSTCl STl B S 9 ) e |1 3 1 379ecd
2" % E 9 3 ‘0¥ I g Heq §E ®', &1 F 9 fefud femen Se d 9ard s send
E 3R F @as 82

o1 B9 S © T 56 udiemr 1 ufassl wafe 8: S={1,2,3,4,5,6}

e E={3,6},F={2,4,6! 3 EnF = {6}

21 301 1
@ P(E)= =3 P(B)=-=> R P(EN P=2
T P(E N F) = P(E). P(F)

3/: E 3R F @as ¥e¢ 2l

JATETU 11 Uk AT (unbiased) ® ohi S IR IV &1 HH & A ST ' ggeit
Tore R forem g ure g1 3R B we Tt s W favm gen urd g gl
21 Teet A 3R B & W@Asd &1 e Hifeu)

T gfe |t 36 Aifciss S % GHEHeT " o
1

18 1 18
P(A)=3=3 3R P(B)=2z=>

2



e g P(A N B) =P 3 38l # faum de&n ura g
9 1
" 36 4
e P(A) . P(B) = 111
22 4
RS oD P(AN B)=P(A) . P(B)

3a: A 3R B Tas Hed 2
SETET0T 12 14 faerl il S T 1 AE o ESed dH faa a1 i 92 W e
IR F o1 ' =aH & Fod ot g SR G e ¢ sifishad &1 92 g g sl i
%W €1 g (E,F), (E,G) ¥R (EG) § - ¥ T €7 shid-shi o qaism 8?2
o wlier w1 wiaget wHfe ®

S = {HHH, HHT,  HTH, THH, HTT, THT, TTH, TTT}

RS LGp| E = {HHH, TTT}, F= {HHH, HHT, HTH, THH}
R G = {HHT, HTH, THH, HTT, THT, TTH, TTT}
BRI ENF={HHH}, ENnG={TTT}, Fn G={HHT, HTH, THH}
2 1 4 1 7
iy P(E)= == =, P(F)=—=—,P(G) =—
(E) k=2 (F) s> (G) 2

1 1 3
PENTF) = 2 P(ENG) ==, P(FNG) ==

T P(E). P() = 755 ME) PO)=x 2= P(F)-P(G) = S
a7 P(EN F)=P(E) . P(F)

P(EN G)# P(E) . P(G)
3 P(F N G)#P(F) . P(G)

3afey T2 (E 3R F) Tas & Saeh! 52 (F 1R G) 31 (E 3R G) Wi 2l

32ET0T 13 fag FIST fF a9 B SRF T wds w2 © o E IR F ot Tords =i
Tl Fife Ed9 F @ds ¢, s9fen
P(E N F) = P(E) . P(F) (D)
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ot 13.3,%F 9H-3@ 9 I8 T2 ® fF E AF 3IRE N F 7O 3[9as & 37 e &
E=EnN F)u (ENF)

(E'NF") S
FifF ENF 3RE N F TR e1est €, Eo UF
EINIY P(E)=P(ENF)+P(EN F)
Rl P(EN F)=P(E)-P(EN F)

=P(E) —P(E).P(F) (DT | (E"F) — gAp)  (E'NF)

=P(E) [1 = P(F] aTeRfa 13.3
=P(E) . P(F))

374 E 3R F’ @3 ¥

| frooit | oot vR 7e <@l S S § Ak

(a) E’ a1 F Ted &
(b) E’ @ P/ @&as 2l

IETET0T 14 AR A SR B Tad S € @ AT B H W A Tk o € 1 Wikl
=1-P(A") P(B)
T P(AIMBH § =9 T& &1 3M) = 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

| et 13.2]

1. 7 P(A) =%,P(B)=%3ﬁTAHWBW‘€Iﬂ1§%ﬁ P (A NB) 9 HifsU)

2. 52 U4l 1 U TS § O Agesan T wfarenfud few e St frenrer o)
Tl oF Il T HT BH hI WITIhal Td it

3. W@ o s fes w1 e 3uH ¥ 9 9ad @ agesan foe gfaeenfya feu
TU bl Y o S 21 3k i Frepret T SR or=s @t fess i et &
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11.

12.
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fou Tl oo San @ e aTeefiehd Y 24 € U fesan foed 15 Gy @
59 9 12 o3 9 3 e HR €, o fash! o fIu Tiiehd H w1 WifeRan o
Al

T = Teht R T 1fd O ) Sl T " o A s faees W fad
TR Bl ' 3 B S U T GEA 3 YR Bl @' i Teid whid 2| e
HIFT fof s A iR B Toes & o1 &2

TH I W 1,2,3 e W H AN 4,5,68 W 9 for@ T 2| 39 U9 H Il
T AE o AEST CHEe §9 ®' R B T CHen e W g foret T R, 6
frefyd =t €1 1 A IR B @dd 272

A of EamFﬁwrius%ﬁP(E)=§,P(F)=%aﬁzP(EmF)—§w
N E de F @63 22

A R B Ut sed & # Sl P(A)=%,P(AuB)=%w P(B) = p.
p 1 HF T T A% () H2AT e ergerst €1 (i) T2 s €
qH o A RB Tds T2l & qelP(A) = 0.3 3R P(B)=0.4. ad

(i) P(A N B) (i) P (AU B)
(i) P(A|B) (iv) P(B|A) 3 shifsm
& T el A 3R B Q’Fﬁ%,aﬁP(A)=i, P(B)= %Qﬁ'{P(AmB)=éTﬁr

P(A-TEl @R B-7&l) 7@ sifem)
o W Adal B ®EAE SN @ S P(A)=%HW P(B)=% #R
P(A-&f 31t B-&T) =i.WAaﬁth’am—«rﬁ%’?
A ¥R B&@da e €t T ® W&l P(A)=0.3, P(B) = 0.67

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

(iii) P(A =1 B) (iv) P(A 3R B =i ot &l o1 4 7 sifsw)
Teh U ] i IR IT W1 dl H W HH T oOR fOue @ W en i
EIRETIISICRETIE I
T T Tk iy 9 fae wfaenfua few fFeprelt St @1 |t 10 el 38
oA TS 7 ARl T19 HISC (i) A S AT B (i) ForT hieft T IO @
Bl (iil) TH e qo TG AT B
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14.

15.

16.

17.

18.

Tfora

T ooy e 1 A 3IRB g Tdsl 9 U 8 G hl YIIehdrd el %@ﬁi

%%laﬁﬁ,wﬁw@,mwmmmm%,aﬁuﬁwaﬁ
wifse fo
(i) 99= & @ S €
(i) STH ¥ TeAq: B Th FHEN 8 HL ol B
A9 o 52 T i U GEfsd Tl | U I aigesd fHehTen s © 1 Fefatea
T 9 fopa gometi § s E 3R F %oas 22
(i) E: “Frehren T oo gH 61
F : “feptent 7o w= gae
(i) E : “Freptent 70 w1 el W1 6 2
F : “Fepten T U U aRwe ©
(iii) E : “frehTen =1 o U oR9e a1 w9 E
F : “Tehten @1 U= U &7 A1 T o @
T e 1 60% feraneft &< &1, 40% TUs 1 &K 20% T SEar 9e&d
T BE N AGESA I S 2
(a) Wil S ST for g 7 o &t oI =1 € fsf 1 eTeer T 2
(b) =g o€ &t *1 SFEar et € df SUh s 1 SEaR ff Jgd arel gH
%1 IRl Fd ST
(c) A o€ SUSH 1 SR Tgdl € df U &) &1 er@ar ff ved arel gH
1 GIfehal A1d hIfSTl
AT UGl 1 Tk ST SSTell Sl € Al Yeieh U W EH 319N Gl WK hid
1 AR Frefeiad o o & 22

A) 0 B) + 0) — D) =

(4) ®) 3 © = (D) 5

T Tl A 3R B & WER Wad Fed ©, 9K

(A) A 3R B WER aT9ast § (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 S1-yH" (Bayes' Theorem)

oM efifee f & 9 13K 11 feu e 21 gen 16 2 we 3l 3 o 1 81 ) den
¥ 4 997 3K 5 o 7 &) frel ©F 9 & ¥ s 7% argesa el S 21 e

W@%aﬁgﬁﬁuﬁw%mwm%mww%(mﬁﬁwn
49w faeie @1 (9 o §9R) 1T i Freren ®1 witrehar W T S Hehd Bl 3T
v o BW ferell forgio a1 w1 g Fenter 1 wifdshar 9 Y "ehd €, 9% &9 98 feam
T B fR T wE-" Ot @ fehTell 7?1 wifeRd 0 B9 39 W 1 WifdeRar T e
Tohd B Tof T forelt forie St (W o Sen-11) @ rehrelt wE @ 4 &d el g
1 41 91 82 TRl 75 Se-11F I k1 UM (reverse) WTHeRdl T1d e & Sfafen
T 9% BH Sl ST 1 g5 9 €1 9 T SiF st 3 ufder wifasd s s
1 TS 1 GHIHE i Wl o ST g 751 €1 Seh gRI S T G
‘S-S A W ST ST € S SR G 1763 W USRIV € om Se-gee
% FH I JEU W g S Tk R @R e gRfuss ufomd W faem s
13.5.1 wes fdgef @afie &7 faywrs (Partition of a’sample’space)
seelt E L E, ... E % W= i gfasyt wnie % fause i fref s @ o
(a) E,nE=¢,i#ji,j=1,23,.n
(b) E,VE U..UE=Sdwd
(c) P(E)>0,9&% i=1,2,..,n% foq

TR e G, 9T E L E,, ... E, wfaeel gafie S & faurm &1 fefua s € afg
o d: SEYH €, THY © A SART Wil YR 2

SSEI: W @A € fF IS SSAE iR SHE! qh WAl B ufaeel wufe S &
faurs & iR ENE'=¢ 3R EUF =8.

I-3@ Tot 13.3, ¥ B9 AEHT § Y10 Y Hehd € T A% E 3R foredt wfegst
Tufte S, o W $iE & Sl €, @ {(ENF, E F} 9999 E&1 Tk {g9eH 2|

q==4 (' "\F,ENFE,ENF} 99==d E U F % T& fa9eH 8 IR aq=ad
{(ENF,ENFEE NFE NF} 9y gfaeel St faasm 2
e T WU TReRdl i THE 1 fag w
13.5.2 @YUl wrfyehar @it WA (Theorem of Total Probability)

,E,,...E } ufdeef wafe S, %1 w& fausy € ok A9 o f& g
E, 1 gifashdr g 21 9 <fifsu A gfasel gafe & 9@ &
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AT 7, T4,
P(A) =P(E,) P(AE)+ P(E) P(AJE) + .. + P(E) P(AE)

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

suufs fon w0 @ % E L E,, ..., B Wiaeel wfe S u fawren & (o 13.4) sfer,
S=E, VEU..VUE ..()

R ENE=0Vi#jij=12..n
g4 9 ¢ fop forelt e A, o oo
A=ANS E, E
=AN(E UE ..E) s 13.4

=(ANE)UANE)U..U(ANE)

I HANE, ARANE, F1: T4 E 3R E o ST9q=@ & 9 0%, %
for svre € T i 2, i,j= 1,2 .., n% A A N E 3R ANE, IETH R
gHfeTy P(A) =P[(ANE)U(ANE)U..U(ANE)]

=PAANE)+PAANE)+..+P(ANE)
31e P(A N E) = P(E,) P(A[E) if® P (E) # OVi=1,2,..,n
iferehel o UM 19 g B9 S © T
zaferg P(A)=P(E,) P(AIE) + P(E,) P(A[E) + ... + P(E ) P(AIE )

i P(A) = D P(E)P(A|E))
=1

IETET0T 15 TRt =afm 3 W i w0 %1 S foan 21 esara e w1 it
0.65 | TEAl A 8 i a1 ggarel g4 &1 feafqai o fmfo & o geargar qof
T 1 WAt wHET: 0.80 T 0.32 F1 Fiv e % FEarEr o € #1 gt
TMd hifsT)
Tel uH ofifse & ‘fmio o & geagar gof 897 Y e # A @R ‘gsd B
i 521 i B g Fefya fran Smar 81 86 P(A) 1 e B1 W o € TR
P(B) = 0.65, P(g=arel 7&l) = P(B) = 1 — P(B) = 1 — 0.65 = 0.35
P(A | B) = 0.32, P(A | B) = 0.80
Fifr T B @R B’ Al Tq=aa o faueH ¥ gafery gl wigerar g9 gRi
—P(B) . P(A | B) + P(B) P(A | B)
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=0.65x0.32+0.35x0.8
=0.208 +0.28=0.488

ara: Fmfor sl gHagER gt B k1 Wik 0.488 21

319 TH I9-YHT H1 YhF w1 a1 36 fag

AT-THA (Bayes' Theorem) aRE ,E ..., E, 3t s € St o wfoeel wfie S
o faarse 1 fmf wxdt & s1efq E L E, ..., E, H4: 3€gH € 3R E,UE,U.,...,U
E =S 3R A®E TE mem ¢ fomet mirswar y=Em €, @

P(E|A) = nP(E‘)P(A|E‘) ,i=1,2,3,..,n
Y P(E)P(A|E))
j=1

suufa ed @ ® fw
P(ANE,)
P(E[A) = TA)
P(EDPAIE)
= PA) (IRt o A 1| W)

D P(E))P(A[E))
=1

AW s e e # S e
WSﬁEI,Ez,...EnHﬁWWWﬁ' (hypotheses )&ed €|
P(E,) %! 9R&edT E, &1 qdahei= (a priori) Wifashdl hed &1 Gufdse wiferar
P(EiA)EFff RIECaSEll Eiﬁ SARTA (a posteriori) Ifehdl Hed

A T T FRON HY WiAR w1 g o Fer S ) @it E wfhest whfe S
& U fareE w1 i wd € i seet E, ¥ § th 9Hg ¥ T SR ohad
w2 Hfed Bt @ (SFUQE, W W haa U d He wedt € ok w9 afus 1@ e
Tehdl ) o1d: SWid g &6 foneht forsi B, (1l T shRon)shi wifeiehar <ai € Sl
S A 1 Hfed g T w2

a5y w1 fafay aftfefl & Suafa @1 39 @ g #1 Fefafad scewr o
e fepan T R



568 TfoTd

SETETOT 16 & Ol [ 3R 11 U €1 9 19 3 ot 31 4 st 18 € o f 9 11
o 5 o 3R 6 el 1S 81 et Tk O W 9 A U 1% el 7 € W
e U1 1 81 3@ o1 HI 1 Wil ® o I 1T gt 11 9 Teprelt T8 €2

Tl O 1 1 =9 B A E W SR O 119 = W E, W i) W effe R
A T H1 g e H1 e B AW e w2

GiC] P(E,) = P(E,) = %

I @ PAJE) =PI § o T &1 73 ﬁaﬂam)=%

iR P(A|E2)=P(§rénﬁ@ramwaﬁﬁ?ﬁmm=%

Fa gw (19 | Wg frer w1 gifaesdr, sia f% e w9 @ % a9 o o

F1 T = P(E,JA), I9-T99 5N
15
P(E,)P(A|E)) 2 3
P(E)P(A|E)+P(E,)PA B 1 3 1 5 68
277 2711

SETET0T 17 A &I fesd 1, 118IR 111 5 g € <l wees o <1 faaes €1 fosd 19
T foeeh 9F o @, fesd 11 S faeeh =1 & € oI fesd 11H w6 9H @R @
=7 b1 Toeent B1 Uk oAl aeme U fesa o1 @ iR Sud 9 Agssd U e
frehTeran 1 A faaert O &1 7, @ 59 o1 H1 F Wigewar 7 fF fesd | gow faw
ff W w1 & ©?

&l WM & E|,E, $R E, %09 fesd [ 1SR 1% =97 &1 7% & §

P(E,|A) =

1
qd P(El) :P(Ez) = P(EG) = E
9 B HH o A S freRten T faden @R w1 2 ol uiiar 2
LE| P(A|El):P(1%®Iﬁ@ﬁaﬂﬁqwﬁW1):%:l
P(AIE, =P(fessl 19 WM &1 Th foent o) = 0

P(A[E,) =P(fess III | | =1 Toeen feper) = %
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o9 fesd o g faesm ot 9 &1 39 ®T wifasear

= fHertem T 9R 1 fagent fesd 19 BF 1 WifeRar
=P(E,|A)
9 IF-YHI g

PE)PAE)
P(E;)PAIE,)+P(E,) P(A|E; ) +P(E;) P(AJE3)

P(E |A) =

—x1

w | o

lxl+lx0+lxl
3 3 3 2

IETEI0T 18 AF o foh Tk T3, Tdeyon i fovag-iaar ffafad ger o ffds
H1 TE B

TS A, TISiifes sAfEl o fAaw wiern 90% qar @ | S 10% qar 7 e
o wa 81 TH.ME A, W Tl At o Tty adieron, 999 Wt uen e € Al T
e Aifea adrn § Sefen 1% wifem st o fau te s . asifed aaqrd 21 T
et SEE, fSEd 0.1% o Tl I 2, W 9 U oAfed Agesdl g1 S ©
3R 39 1 qheor fea S o Qe TasnE . i suftfa aarar 81 = Wik
2 for o' =fe are d TaLeRA. (Ushfea) @72

T UM of E 94 T AT o o | UeLSTE A disfifed g w1 e 3R A=At o
TS A, TherT § isifes B i el 1 <30d 21 B P(EJA) T T 2

Y BB T Y oA o Te.STE e, disfiteel 7 8 w1 Sl &l guin 8

Tqed {E, B} SHEen o gt safaal o faest gufie 1 uw faumse 21 e w9 @

0.1
= 0.1% =—=0.001
P(E) = 0.1% =7

P(E’) =1 - P (E) = 0.999
P(A|E) =P (=afe o1 wlieror § =L 3E o, disfites g Stetes f&on T ¢ R a9

arede § TSR AT disifed @) = 90% = ) 0.9

o=
3R P(A|E) = P (=afe =1 qdieror o we.emg.a. uisifea <win <t o fean mn @ fom
o arEde § TE.AE Al usifed T8l €) = 1% = 0.01
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o S9-YHA g

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

P(E|A) =

0.001x0.9 90
0.001x0.9+40.999x0.01 1089

3Td: Ueh AGTHA YA U At o arqd § TS, disiifed gF &bl Wifoshar <
o o © fop ST =g, wderm disifed €, 0.083 Bl
IETETUT 19 Teh siee s o HREM § W3 () A, B 31 C el Scre &1 husl:
25%, 35% 3R 40% siee A €1 37 AT o U h1 HAN: 5, 4, @R 2 Ylaerd
i1 @XE (Ffeget) € siee o et S § U U siee Agesd et i € 3R
o€ TS U Sl ¢ S 1 Wifdshar € foh 98 siee wefi B gRl s @ @2
&e 7 feen £ sl B, B, B, f= e @
B, : dice HT A BRI ST T €
B, : diee TR B g/ =T 8
B, : dice WA C 51T S T ©

oy ? T et B, B,, B, oW 3794l iR ufkqel 21 o fean fo == E fe
YR @: E dice T+ B
S E, WS B, @ B, A B, & @19 sfed g 21 e 2

P(B)) =25% =025, P (B) = 0.35 2R P(B,) = 0.40

: P(E[B ) =diee o & B 1 Wifehal st o ez 81 o6 = w7 B g
fHfifa &

=0.083 (THT)

=5%=0.05
gl 9T P(E[B,) = 0.04, P(E[B,) =0.02
I9-799 g =W ¥ &

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

P(BE) =

0.35x0.04 _0.0140 28

0.25x0.05+035%0.04 +0.40x002 _ 0.0345 69
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SETETUT 20 Tk S il Th W 1 @A 3TH 81 Tl o el ¥ 98 9 €

3T I, 99, TheR A1 fRE o 9 ¥ W HI WiAhdd Hue: %,—;,%m%
%Hﬁ%éﬂ,wmwﬁm%aﬁm&?@mﬁqﬁaﬁﬁw:i%,’JT%
?, T fordl o o ¥ oH W S R A el B Al o7 3 W I, al SHek oA
T M &1 Wik A Hifaw)

Tl A offer foh ‘efaet & Wt o 78T R ¥ o’ &1 W21 E 81 Afg it & 2,
T9, TWE A1 TRl 37 A gR S &1 S wHen: T, T, T, 31 T, @1,

P(T,) = %,P(T»:%,P(Q):%a?ﬂ P(T4)=§ (feem 2

PEIT) = S 3 1 3 S A R A - g

il 9N, P(E|T) = % P (EIT,)= é P(E[T,) = 0, ifsh 1=T =&+ gRI 3T W 39
[ T

T S9-YHA gN
P(T |E) = EfeRR 5/ X ¥ 3TH W 34 GRI 3T Sl WIshal
A P(T)P(E[T,)
P(T)P(E[T)+P(T, ) PE[T,)+P(T) P(E|T; )+P (T,)P(E[T,)
301
_ 101 _3 120 1
i><l+l><—1+ L>< i+ Z><0 40 18 2

SETET01 21 Uk Afdd & IR W 96 ¢ fh o9 4 § W 3 IR TA il €1 98 Uk I
F WAl 2 SR Tl © o 39 T I aTell G@A 6 21 39 T WilHehdl T HifST
o U W S ol Hem e | 6 @
zor OM difeg fe E, ‘=afed gR1 9™ i 39T # I8 9dH S R W WM arett
T 6 €' I FA B HE T BF S, W W HE@A 6 S BT A SRS I W
& 6 TET S HI HSA 21 e

P(S,) =H&A 6 3 i =T leqehm:%
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P(S)) =H&A 6 &l 3 i ST i Wifrehal = %

P(E|S,) = =afe 51 g€ Iq W o U i G 6 o € Sefh 9 W aedt
e ar&de 6 €, 1 Wil

=SgfeRd g T Slet k1 YTiehdl =

P(E[S,) = = §W1 I8 909 W f&F W W w6 g T TAfE T W AR Al
e add § 6 el €, 1 wiehd

A w

=wﬁﬁ§mwﬁaﬁaﬁﬁwﬁwzl—%=%
39 IS-THT gN
P(S |E) = Al BR 98 oM I Wikl fF BN 6 Wehe g ¥, W9 onad # Tew 6 ¥
N3
. P(S)PE|S) 64 1243
P(S)P(E[S)+P(S,)P(ES,) L 3 5 1 8 8
6 46

m:aﬂﬂﬁmﬁwg‘%

| wommaeht 13.3 |

1. Wh ¥l § 5 o SR 5 el 18 81 Te=sdl Th 1 Fehrell Sl 2, $&eh1 T
A FE &F 9% : FHewl § W S 71 g R T w62 erfafe w19
FAe § W@ & S 7 a0 Faw § ¥ Tk A et S 21 @ 1 H A
B 1 TIfrehar & 872

2. TH 9§ 4 oA 3R 4 el 1 ¥ 3R Th 3T Ot | 2 et 3R 6 el S
F1EE Sl § W Tk o AgEsAl I Wl § AR SHH U g el Wt § S
o el ©1 39 o1 &1 9o Wiidehar @ foh 1T 9gel 91 § fepredt TE €2

3. % 91 & fF U Teiforne™ & o H § 60% SEEE § ®d § SR 40% S
A 72 wd 21 ol o o uRomg gfud i ® R seed o w® A sl |
Y 30% SR e | 7 @A ot 3§ " 20% 3 4 A-Ue fomn o o o
o HeTfearer & T B 1 Agesdl I T AR g8 urE T o Sy ASre fie
21 TH o1d 1 1 Wkl € o o8 o oEed 9 @ o 82
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Tk Tgfahed! 99 %1 S 31 | wh famnefl 1 o we 1 SW a1 © A a6
Wm%mﬁ%w&waﬁaﬁuﬂw%%aﬁwwwﬁaﬁ

mﬁw%%mﬁﬁm%w&wwaﬁmwﬁmmﬁwﬁﬁ

EIREX % 2 O 5@ 91 1 1 Wk € T IS B 99 1 I 1§ Al
I 9@ € 6 38 @t sw e 22

ot sty I & @l fe@ & fau W &1 S 99% STRER ®, W& oad #
it 9 U1 ° 7 B 21 g 0.5% SR R e safad 6 T St e W
e o Raid 2 ® A st 1 U0 9 0% ddqeran @1 afs fed seemsE
T 0.1% i 3T W Y T B A 9 Whal § o IS Ag=sd T4 T St
9 W § T e A SHeh T sl St § g saren S € f 56 7 4 22
T faerer fRu T €1 T ek o 9t @R faa € @) guw fgaen stfaa € o
o 75% 9R Wehe eial @ AR drew e fosenr 21 <l F 9w faees W
g3 A1 T SR ST Sl T 7| AR faach W fod ke 7, @ s wifahdr
2 T = <Al fora aren fgeent 22

Teh 1 SO 2000 THST AT, 4000 HR weAhi 3R 6000 Toh HeTeh] T ST
Tl 81 FHSAS 1 WitFehard Ael: 0.01, 0.03 3R 0.15 B siHepd At
(WeTht) W W U THSAURA Bl Sl €1 39 AT o Thed =l e &1 Fifshdl
1 2?2

Teh FHREH T A R B 3 Wi+ aft €1 o foenor | el =eran @ foh el S
1 60% T A 3R 40% i+ BERI fepan an 21 s8eh efafier wefi A1 2%
3R T BT 1% SR TS 21 A el SR T Teh @ o1 foran S ©
R 39 R T Agesdl (et T g WE ©, @ 39 owg % ‘Wi A’ gR oA
B T WIaehal a1 8?2

3 & Uk T o PRy Hed § H UM w1 ufaemet ¥ € ved qen T <
& e T WITeRdTd ShHS: 0.6 AT 0.4 B THeR SAfafiek A Ygell o Sl
T i Tk U SR o W B i WIReRdT 0.7 © SR A gEW <ol Sfddl € df
TH 10 1 WG WIARAT 0.3 T 3! Akl [1q HIWC & T2 Seare g <t
B 9 o T e

M AT foF I gl T arE Soerdl 21 9fE 38 5 1 6 1 §& 9w el
2 @ 98 T fager a1 I 9R S @ SR fadl’ @t ge [ s @19k
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11.

12.

13.

14.

Tfora

I 1,2,3 4 ! G UG B © A1 98 TH FHh I T GR IS © SR
g e Lt € o S® W faa’ W Cue’ ur g Afe S Sk U Tud wrw g
2, O SHoh g SO T U W 1, 2, 3 A 4 Y BH HT AIehdl 1 82
Teh eI il o U A, B qe C A et 81 g et A 1% &
Gt SeaTfed Shidl @ e ST B 3R C % 5% 3R 7% e | S
FHT 21 FE W A A THA HT 50% Al 8, B el THT T 30% qe C Fed
G H1 20% SFTEl 21 A Tk @ Rl Iafed © a 39 AgR Scaifed fhy
I T IR I 82

52l T @ T S 9 S S e e o
T B @l T T T 2 B T iRl o §7

Ammﬁﬁwﬁwgélwwmw%HmAm%ﬁ
o wefifa gem arafas w9 A fod gehe B9 *1 T 2:

4 1 1 2

(A) 3 (B) > ©) 3 (D) 3

g A R B Ut w2l € f A Bau PB) # 0 @ 7 § 4 =1 dis 2
_P®)

(A) P(AIB)—P ) (B) P(AB) < P(A)

(C) P(AB) 2 P(A) (D) ¥ | =g &l

13.6 Agfaeh = T g9k WTidehar siest (Random Variables and its Probability
Distribution)

BW, Agfedh. Theml 3 Sk fasel fmior & aR o ved € O go € 3 qdemi
H ¥ sifuswar ¥ &9 foviw ufiom & s=g& &1 o fohg =9 wiomat @
Hafya frdt 9= o =g o

B0 Fe Thevl 3R Sk gRomml W foem 1|

(i) & O I TR o T | BH A Il W Yehe A o AN H gegeh 8l

Hod Bl

(i) U Toser ®i 50 R ISTeH | eAN o9 fudl &1 @ § 8 gewdl 2
(i) 20 TEgeti o TH W Y, TEH 6 WA 7, 4 TG HI (Th B 9% TF) TR

o G0 | AN B9 4 aEgel oF UfOssl H @Ue agel i 9 § gl Wehd!
2 7 # WE i ik aegett o fRdt faew st H



wfasear 575

St § U gs qleo § gUR U U e @ S g uRom o 9 U
it g e s 21 when & yds 9l & fau ue andfas gen
STHT-3TerT o 8l Tehdl 81 THIIY I8 Teh =) &1 W1 &l gHeh1 A Tl Argfess wdiemm
o aftommal W e Fr 7 afe 0 A W) Fed €| U AGisd =X H  H:
X 9§ =R % 2

I Y T o H1 IR T TR ST @ i fF araa | T agfess
R X, Her gl 8 5@ Wid (domain) Ageseh THe0T o TROTEN 1w (A
yfeel Tafe) g 21 U afes =X R ff adfas O o Hehdl €, SHiT S9eh
HEd (codomain ) (e @A o1 T== Bl 8| 37: T Agrodeh = hl =
YR § qRfa X Tehd €
TSN 4 Uk ASTes =X o8 el eidl @ SrEest Wid et agfoser wier =1 et
gufte g 2|
IIMEN & o, omsu U fageh 1 & aR A ET H 39T WM o gie W faer sifu)
70 wlier] 1wyl wufe €

S = {HH, HT, TH, TT}

IfE X, 9T fereli =1 G i = il @ dl X U Ao =X 8 31 qeish qiomm

¥ fau oo 99 9 TR § =K T R
X (HH) =2, X (HT) =1, X (TH) = 1, X (TT) = 0.

T €1 eyl TEie W U 9 atfus Agfese =R qRwifid Ry o Hehd 81 SR
o fau 9@ o for Y, ufasst @ufe S o g 9oy o faq fadi &t 9@ 9 92 &t
T % T ) FH HI el dd

Y (HH)=2,Y (HT)=0,Y (TH)=0,Y (TT) = - 2.
;T oyl gufie S § X @R Y I fo= Agfes =) ufafya fae g

IEETUT 22 TS Al Ueh Teeh o1 d19 a1 Do *1 @l Gordl 8|1 &l o TS
T IH SAfK i Yoieh T o g Rs2 2a1 € 3R Yodsh 92 o folu o oAt
SIS 1 Rs 1.50 31 81 91 o X safe g Siidl T8 =1 81} T2 YT 1 o5k el
2139l f X s agfess =) 2 SR 38 Tie o giaesl Tuie & e o &
T gfefa wifsm)
o X UE g © g 9 et agfess wlerr o aftomt w aftifia 21 saferg
X T Tefes W 2

31a gheoT 1 gfaeyl gfe 8

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 2 x2— 1 x 1.50) = Rs 2.50

X (HTT) = X (THT) = X (TTH) = Rs (1x2 —2 x 1.50)= —Re 1
R X (TTT) =-Rs (3 x 1.50) = — Rs 4.50

el 1 Torg, faetel &1 &1 1 <l @1 81 ord: ufaeyl qufte o o ofaad o

fau X o1 T fgdia |F 2, safey X wfieel wmie W U wer © T IR 2
-1, 2.50, —4.50, 6}
SETET0T 23 T I § 2 G MR | o 1S &1 Agssal U 1] et T 3R @
AR FE & 9% I G O H S T g9 uEar & g R e A X 9
FreRTell  THeTdl 1 @ 1 9Tl © a1, X o1 fenur 2, el Tk ol e i (Fehet
Herdl | T R

T AR A o 9a F @ AR w w8 e w
a9 gfaesl gafe ?:
S={w w,w w, W W, W W,W F,WT, Tw,rw,rr}
34 X = A TRl HI HSA = WA Bl G
A X ({w, w3 = X (W, W) = X ({w, Wy} ) = X ({fw, wi}) =0
X (W rh) = X (w, r}) = X ({ ) =X ({rw,}) = 1 SR X ({rr}) =2
Id: X T AEfeweh T & S0, 191 2H0E of ehdl B

13.6.1 Tek TIglesek =¥ i QIiFehal de= (Probability distribution of a random
variable)
3MET <9 9w f, f,... f,, § T GRER &l 39 YR g1 o 00 R fa=m & &
Hedsh URER 1 TTe EEAed B A o foh uiewi f, f L f o s 3,4,3,2, 5,
4,3,6,4,595 &
3TST Ueh IRER &l g7 9 Ik HSH &1 T i Al &Y, X | S Hifolg| Tl
X T& aEfess R ¢ 5 f= yr o aftfya faean mn 2:
X(f) =3,X(f) =4, X(f)=3,X(f)=2,X() =5,
X(f) =4, X()=3,X(f)=6,X()=4,X(f )=5
€A:2,3,4,5, 6" WX®E N AH A gHal €
79 X %1 TH 2 BT ek GRER f, B A T B X H AN 3T bl 8 5 f
f,f ® 9 fore aREr 1 I S g6 FhR
X =4,5@ af@m f, f A f, & I Smam
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X =5, 59 qRer f anf i g SIem
3R X =6, 5@ WREm f, 1 A Sem
<feh T T @ fR gs uRER ®1 A S geEeed ©, sefae 9ier f, o 99 S e
EAReIIDE) %%I
3d: X 1 0H 2 BH I Tifeehar %%

%ﬂﬁf@ﬁ%P(X=2)=%0

e g f,f,a f 9 fhel ot T aRER w1 g w1 iR
3

P(if. f ) = 75 #

m:xwmsﬁﬁmz%
mmﬁ%’P(X—a—%
T YRR BH U@ ® R

3 2
PX=4)=P({f,f f})=1O,P(X=5)=P({f f}):B

2276 9 52710

1
R P(X = 6) = P({f}) = 3

9 YR &1 faeror o agfess =) & 9 39! §d Wifaehdretl i fomar s
2, ®I Agfes® = X F1 Wl sied #Ed 2
Sqehd: Toh Agredeh = X H1 Wifehal sicd i F=1 YohR o qRefia fean smn 2

ufrarreT 5 fRelt agfess =8 X &1 Wifaehdr dea gestl &t fHefataa gomedt ()
g 7

X : X1 X2 Xn
P(X) P, P, [
n
et P>0,> Pi=1,i=1,2,...n

i=1
e WA X, X , ... X, AG(o0% T X F Wil 7F (qeA) € S p, (i=12,... n)
IRfessh WR X 1AM X, BH i WAhdr @ $Feifq P (X=x) =p,

| feit | afex, afem® =R X, 1 B W G & A o X =x, W
% 3o fig (sf) & T & e B 81 37 X BT X, YT T 1 iRl Hee YRR
et & S1efq P(X =) # 01




578 TfoTd

o & X & |t defaa ol o o faest wafie o6 asft foged =1 gmew 2
S 21 sHfaw foreh wifserar sieq o forn gt wifssransti =61 @ ws B =ifEu

SETET0T 24 T K 52N i T GAfHd TS ¥« W SRR Ufaero T o de
FrepTel S0 &1 ToRR1 1 G 1 WTHHd sied T1d HITu
1 SoRI o1 T Ueh Agreseh =1 ¢ 38eh! BH X ¥ efud i 8| Sqeedan X &l qH
0,1,12 T AT Taf F1 YFGETT o @ FhTen T & SOferuar aai &1 e
Torsl e B
AT P(X = 0) = PSR TaT 3R g1 )
= P(3hT 7EN) x P (3R &)
48 48 144
TR R 10
R P(X = 1) = P(35h1 3R 3oh1 LT 1o gareh1 T&l 3R gorehn)
= P(3FT) . P(35R1 &) + P (35FRT TEN) . P (350)
4 48 48 4 24

52 52 52 52 169

R P(X = 2) = P(3%hT AR TRT) = P(THRN) S P(3FAT)
4 4 1
4 41
52 52 169

a1d: eI gifgear g o

X 0 1 2

R [
169 | 169 | 169

SETEC0T 25 UMl oF UHh SIg @i i aR 8o W fgshl (doublets) T & 1
Yifehdl ded F1d hifsu|
Tor gM et f X fgel =+t gen frefud & 2
(1,1),(2,2), (3,3), (4,4), (5,5), 3R (6,6) THd fg 2l
e € fh X | 0, 1,2, 3%|
1

ngﬂ;mﬁaﬁm—g=g

1 5

meqgﬁﬁaﬁm—l—g=g

P(X)
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3d
55 5 125
POX = 0) = P(T #ft T o) = x =716
P(X=1)=P(u% Tg& 3 & fge =)
1 55515 5 5 1 1 52 75
= =X =X—=F=X=X =F=X= X— =3| =x—
6 6 6 6 6 6 6 6 6 6 6° 216
P(X=2)=P (3 fg& IR = 5= 7
1 1 5151 5 11
= = X=X—+—X—X—=+—X—X—
6 6 6 6 6 6 6 6 6
zg[ixi)zi
6> 6/ 216
P(X=3)=P (@7 fg=& L Do =
== X=X — =——
( )=P( ) 6 6 6 216
31d: X 1 orefre Wit ded Fefofad &
X 0 1 2 3
125 75 15 1
P(X)
216 | 216 | 216 | 216
AT WIfFehareti &7 4

S, 125 75 15 1
= 316 216 216 216
125+75+15+1 216

216 216
3 ST Wil 2T HE 2

SETETUT 26 UM o fohdl agfessh g4 U foaemerdt faw o uer & =icl &1 X 9 39
Sl X % 0 XA i Wifrehdr fefafad e @ €, S8l k T ardies 9@ €

0.1 Ifg x=0

kx gfg x=131 2
k(5-x)afax=33a1 4
0 AT

P(X=X)=

(a) k@1 | F1A wHITSQ
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(b) 39 oI 1 w1 WifFshar € TR ey

SAH QS Ted €7 ded: ] S Ued &7 Siferhad 1 W ued €2
T X Uil se9 A= fean T R

X | o 1| 2 3 4
P(X) | 0.1 k | 2k | 2k

(a) 4 9@ 2 R _Z_llpfl

gafet 0.1 +k+2k+2k+k=1
= k=0.15
(b) P(3MT =aw T 5 ed &) =P (X >2)
=P(X=2)+P (X=3)+P (X=4)
2k+ 2k + k=5k=5x 0.15=0.75
P(X=2)
=2k=2x0.15=03
P31 feshad < ¢ Ugd €) =P (X <2)
=P (X=0)+PX=1)+PX=2)
=0.1 +k+2k=0.1+3k=0.1+3x0.15=0.55

13.6.2 FIgTeger = @7 ATeT (Mean of'a random variable)

Tga o guenet ¥ e agfed =R & fFd duv w ted Sen 9 9 s
B €, fr8 =R 1 wiferar siew 9 Fd R Tehd € UE € 5w SeAd /el wiees |
g B §1 39 el W g WA W wwl il weA sratefa a1 sk ygfa w1 A
7 el o @ fF g7 ford agfee® =R & memdm a1 oigd 9 i 3 e 2
afterer 6 WR o X uF Asfesw W 2 fwss wafad W ox x,, X, ., x B OFE

TR P, P, P, -y p, B X F A, T 1, § oo Hed 2, W& DX Py &t 2
i=1

@i x 1 Aed, =R X, o GIferd A o1 I Sid eidl &, Se Wedeh | 1 STeh

T iaehar § iRka o T g

W T X h HEF kI X HI AT (Expectation ) i wed % s
E(X) ¥ o9 &3 21 3a:

P(3TY qeFd: & H Ted ®)

EX)=u =; %5Pi =x,p+ X,p, + ... +X P,
T VK |
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Igfeseh =R X &1 HEA 91 YR X oF et Gifad A 1 3Ten! WTd Aifsharsti
o TUF T A B 2

SETET0T 27 HA o o Ui o Teh SIS i Sl Sl @ SR Agfess = X, 6l W
I SIS 1 AN forn S g1 X T WA A YR G RS

7ol 39 T 1 yiasel gafie 36 Hiferw ween o fafda gen 2, 9= wfma g™
(x,y) % &9 ¥ feran s weha1 8 Sl x = 1,2,3,4,5,6 3 y =1,2,3,4,5,6.

Igfegsh WX X oF A STMiq 9 R U S w1 A 2,3, 4,5,6,7,8,9,
10, 11 &1 12 & Fehall &

1
Skl P(X'=2)=P({(1, D}) =3¢

P(X=3)=P({(1,2), (2, 1)}) :3_26
P(X=4)=P({(1,3),(2,2), (3, 1)}) =3i6
P(X=5)=P({(1,4),(2,3),(3.2), (4, 1)})=3i6

P(X = 6) =P({(1, 5), (2,4), (3,3), (4, 2), (5, 1)})=3i6
P(X=7)=P({(1.6), (2,5).(3,4), (4,3), (5.2), (6, 1)}):3_66
P(X =8)=P({(2, 6), (3, 5), (4, 4), (5, 3), (6,2)}) =3i6
P(X=9)=P({(3, 6), (4.5), (5:4). (6.3)}) :3;46
P(X=10)=P({(4, 6), (5, 5), (6, 4)})2316

P(X = 11) = P({(5, 6), (6, 5)})=3—26

1
P(X = 12) = P({(6, 6) =3¢
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X &1 IfeRal 5 2
xax [2[3[4]s5]e]7]8]o]ofn]r

NS W PN EN N N G N N N
P 36 |36 |36 |36 [36 |36 [36 |36 36|36 | 36

n 1 2 3 4
SHfeTT =E(X) = X =2X —+4+3x—+4x—+5x—
h=EX) .; i 3% 36 36 36

+6><i+7><£+8><i +9xi+10xi+11x£+12x—1
36 36 36 36 36 36

B 2+6+12+20+30+42+40+36+30+22+12 _ 7
36

37d: € UGl o $iehd W Uehe TS oh NI I WA 7 B

13.6.3 Igfeder =¥ &1 TEuT. (Variance of a random,variable)

e =X 1 WIed SH TR o HHE § TR0 & SN H 1S g T < 81w &
faf=1 wifterdr 7 ol agfose =X o WieF THM € Gehd ©, SEl o X SR Yoh
frafafea s # faamn =1 2

X 1 2 3 4
1 2 3 2
PX) |+ = = = =
8 8 8 8
Y -1 0 4 5 6
sy | Ll 23 L]L
SR 8 8 8 8
el EX)=1 1+2 2+3 3+4 2_22 275
=]x-= X = X = X==—=,
8 8 78 g8 8
3R E(Y)=—1xl+0x3+3xi+5xl+6x-1:2:2.75
8 8 8 8 8 8

T X 3R Y STeT-3Te & qafd 3906 15 99H § 98 o 9% o Teeed e §
ff eEEt @ Ui fRan ST HeRan @ (SRt 13.5)
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P(X) P(Y)
Ys1 Ys
2/ 4 2/
8 8
T H H " [ ]l
X<% 1 2 3 4 X X -1 Ol i 2 3 4 5 &6 X
@ (i)
a@ﬁrlS.S

X & Y ¥ 3T A oh o 36 Agfessh =) o6 A § foEa &1 9| d% o J19 &I
Al B B Wifegt | wel © o stferel o fammoy a1 forawe &t A9 8 yEo
21 3 ¥R aSfemesh =R % godi | fomEde ol GeReT | Wil S Gehdl @

aftsrer 7 AR AT X T asfes w2 e Wil qe x, X, .x HT
i p(x ), p(x), .., p(x,) & e foremm )

9 o p=E (X), X &1 854 &1 X 1 TR0 var (X) 7 o,° 517 Fefud, & f=
TR O ufefyd e s 2;

o’ = Var(X)=Z(Xi — 1) p(x;)

g o’ = E(X-p)’
HUR He o, = JVar (X>=Jz<xi ~1)” P(X;)
i=1

Eql Igfedh T X &1 HiF* fo=ge™ (standard deviati(;n) Fed T
Trgfeseh o7 T YETUT ATd A T 31T G
B9 S © TR

Var(X) = 2. 06— p(x)
i=l

= 2067+t =20%) px)

i=l

= 2067 pOG)+ 21 pOx) = D] 2ux (%)
i=l i=l i=l
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- iz::(xiz p(X)+ 1 .Zil‘ p(X)— 2u§nllxi P(X;)
. zx p(xi)+u2—2u2[wﬁ Z p (xi)=13ﬁw=§x P(m}
_ g(xﬁ pOX) —1’

n n 2
Rl Var(X) = p(Xi))—(Z X p(xi)}
= =

P Var(X) = E(X?)—-[E(X)]?, S& E(X?) =Zn:><i2 p(X;)
i=l
SEENUT 28 Teh AN 99 il b 9T 9red HEed ol JH01 16 hifoiy|

o THE T faeel @A ® S={1,2,3,4,5,6}
TF o X, 9 T Yehe WA S oAk hidl €1 a6 X Tk drfess = S 1,2, 3,
4,5, 9 69 & Hehdl B

g & P(1)=P(2)=P(B3)=P @ =P (5)=P(6)=
Tafery X &1 Wil €29 B

X 1 2 3 4 5 6

N
6

1 1 1|1 1| 1
PX) = | = | =|=1=1=
6 | 6 | 6] 6 6| 6
n
T E(X)= 2% P(X)
i=l
=lxl+2xl+3><l+4><l+5><l+6><l=2
6 6 6
EIREG E(X?) = LIV LIVE NIV SLIVE S LIV S IO N2
6 6 6 6 6 6

d: Var(X) = E (X?) — (E(X))

2_(2]2_2_ﬂ _35
6 \6 6 36 12
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SETETUT 29 AN Sk 52 Wl k1 Uk el-oifa el TE TS § W I U SRR o
YITEeTo & (31 Teh T191) FiehTel Sl S| SIESIEl i A1 o1 Hied, FE0] & Hieh-foreer
AT Hifea)

Tl 9H ofifeT o & o freRle § aeeEl s S i X 9§ oFe e B X U
Tgfemeh = S 0, 1 31 2 HHA o Hehall &1

48!

¥C, 2148-2)! 48x47 188

¢, 521 s52x51 221
21(52-2)!

4C148C1

SZC2

G P(X = 0) = P(&FE 1eeme ) =

P(X = 1) = P(Th 1S9 IR T SI<gE &) =

| 4x48x2 32
T 52x51 0 221
4
‘ C 4x3 1
R P(X =2) = P (3 a1e¥TE) =53~ \

C, 52x51 221
31d: X 1 Wfekal a9 o

X 0 1 2
5% 188 32 1
(X) 221 | 221 | 221

a7 e X = E(X) = 2% P(X)
i

188 32 1 34
= Ox—+Ix—+2x—=—
221 221 221 221

T # B = 2K P(x) =2 x 88 2 32 o 136
= »n1 21 - T2 221
74 Var(X) = E(X?) — [E(X)P

_ ﬁ_[ﬁ)z_ 6300
221 \221/  (221)°

Tgfau o, = .,/Var(X = (gi?? =0.37 ()
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[ wroraett 13.4 ]

1. warsy fo Frefafaa g s & ®H 9 Tk agtess = o fa g9e T
21 o7 ST HRU gfed fafau)

i [ xTo [1 |2
Px)| 0.4 | 0402

i) [ xJo 1 2 [3]4
Px)| 0.1 | 05] 02 [-0.1] 03

iy [ Y [-1 | o |1
P(Y)| 06| 0.1 0.2

vy |z [3 |2 [1 Jo |
Pz)| 03|02 | 0.4 0.1]0.05

2. U HANH 5 A R 2 Fcll A 2N I A A3 Rl T A AT X el
el 1 W& R hidl &1 X Hfed 7 4 22 @ X Ao =R 872
3. OF dfsn X fadi # S@ SR 92 & 9% ¥ S i e S §, 59 Th
faaer i 6 9N IV S T X o oo Jod T 2
4. fr=fafaa o wifaeRdr s @ wifee:
(i) T Toger &1 21 3o o faal w1 9 &
(ii) <7 faahi * T Y TF 9R IS W G2 S & HI
(iii) TH Toaer I @R 3BTl H fodl & G=& &
5. Uk YT 9 IR SSTeH R EAd i HEAT 1 WAl S 1 HifT el
() ‘4 ¥ 9€t TN’ H TH Ghewdl qHA T R
(i) ‘"9 W A 6 Y B’ I Teh Woheldl W AT B
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et Thfeal F1 oo f Tk 9 7 ag=sa1 U i 91 Sl © de Sed
Tk Tohgl TehTen Sl €1 AfE Zhel et @ o 39 "ied A; Sied B, sied € ¥
feRTel ST & s ifdeRar 82

e | HIHTOR ki CehfEAl Rl T
A e EaE
A 1 6 3
B 6 2 2
C 8 1 1
D 0 6 4

oM ey femedt At oh) et o1 <10 T=A T EAT 40% €1 g8 wH o S @
fop e SR = fafy foet 1 S Tgd o @a B 30% HH HL 2l 2 S q@
T @R Rl 25% HH Tohan S Gehar 21 forelt off wo= Wit 9 < o © foreli w
foehed o1 =2 il B I8 & T € foh Sude ool § foRelt s o1 A
F o1t A W Ag=sAr g T A G % <R @ ufed @ S @) I gn
&I SR AN fafe 1 ST oy SIH 1 wifdehar [ it

T 2 Fife o Tk ARMUTH o A STaFa R AT TH B al IR HT HHAHE
M B o Wil 21 (I eife & 9RforR o goie sTad W €9 9

e P w0 T é%o
T TARIE THae o < Hedw e A 3R B €1 qdadi fierr g fre
wifhad 36 2
P(A % 3% B &) =0.2
P(B & 3Thal 3TH%E &M i) =0.15
P(A 3R B o 3@%el BF &1 )=0.15
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qi, f=1 wifreRard a wifsa:

(i) P(A 3T9wE/B STHEA Bl Iohl 7))
(i) P(A S SThel STHHE B i )

16. 9 1 ® 3 e 9o 4 el 12 © 9 O [1H 4 a1t 3R] 5 el 18 &) T
T 1 el | W el 2 | TFiaRd fhan s € S a9 Tk 1 gel 2 9 kel
St €1 FehTelt T2 T el T Y B| TAMIANG g i el B i Hiiaehdl
HifsTl

frafafad geai 5 W8 IW 1 gAE Hifed:

17. afRA SR B U&ll sed 8 T P(A)#0 30 P(B/A) = 1,d@

(A) AcB (B) BcA (C) B=0¢ (D) A=¢
18. 4f& P(A/B) > P(A), a8 /=1 § o &1 Gt 21
(A) P(BJA) < P(B) (B) P(A N B) <P(A) . P(B)
(C) P(BJA) > P(B) (D) P(BJA) = P(B)

19. afE A 3R BUH 7 sl ©
P(A) + P(B) — P(A 3R B) = P(A), 7@

(A) P(BJA) = 1 (B) P(A|B) = 1
(C) P(BJA) =0 (D) P(AB)= 0
qrT9T

T A & qeA fag fet geR § €
¢ TIE & ey Wishdl S foF ge F& R 2, 77 YR 9 9d o ST ©

P(ENF)

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

¢ 0<P(EF)<1, P (E|F)=1-P (E[F)
P (E UF|G) =P (E|G) + P (FIG)-P (En F|G)
¢ P(EnN F)=P(E)P (FE),P (E)#0
TP (En F)=P (F) (E[F),P (F)#0
¢ 9% E 3R F %o s €
P(En F)=P (E)P (F)
3R P (E[F)=P (E),P (F) #0
P (FIE) = P (F), P(E) # 0
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Tfora

o GOt W T

"9 & {E, E,, ..E ) Yot wAfe S &1 wF fa9e € iR ELE, B, H
TS hi Tkl IR 71 A € A wfse gafie @ gafud wek se §, 99
P(A)=P(E) P (A[E,) + P (E) P (A[E) + ... + P (E) P(AE)
AT-THE: ARE  E,, ....E, Wfext wfte S fastem @1 fmfor st € eveq
E,E,..E TW: 38gH € N E 4 E4 .4 E =S 3R ATF YN
Tfhel &1 A1 © o
P(E,|A)= nP(Ei)P(A‘Ei)

D P(Ej)P(A[E))

j=1
T Fgfes =R ol Tgfes wlem o giqeet gafe w aRefa arfas
HH FE B T

Agfemeh =X X 1 Wikl sed G w1 Frefatad gorel @

X : X, X, X,

P(X) : P, P, P,

STt >ozp,_1|12
méxwa@%mémﬂmﬁat@ X, Xy Xy oo X, & TSI

FHI: WFATE . P, Dy ..o P, 1 X T WA, u@mmZW%l

g@mx%mmaﬁxﬁm%ﬂmﬁ%mmxwww
|

T T X TH Agfoed R ¢ s Wfad e X, X ..., x € TR s

WRawdE p, p, .., p, §1 A AT p = E(X)XEFIHT%?J%I
X, 1 JEROT, var(X)aT 02 ¥ =, 1 1 TR & ufenfid feren s @

o, = Var<X>=z<xi —w)’ p(%)
i=l
I FqeId: o =E (X —uy

FOR G Oy =+ varX) = Z(X —1)’p(x)
i Fglee = X 1 A foree #gd 8
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¢ var (X)=E (X?) - [E(X)]?
o ol aefess T o e 1 s wie sed € 4t o fefataa gl
(i) wem wt gen fAfed (ufRfed) e e
(i) TETO TEAA B AET
(i) IOF IOV F qeAd: I & IROTT TH AT : Weheral AT STl
(iv) Toeht aRom =t wifaear Tois 9hem ¥t & (99) WA =ifeu
¢ fgu= @& B (n,p), & fag P (X =x)="C g™ p*

efETiIe. Al

T I W SHRd O § Wifehdr (STeER) & |G o1 Tgel ey € % o yeed
R T e H fierdr 21 SEmieRed (1501-1576) 3 WU & @t W T foega
ey freeht M faer © el iaehte’ o o S 3ok JRrwd 1663 § Jehtferd
g3 ol 39 Ty o 3= < Wl 1 IS W Yich FAl o TR IRUMH hi
e o 9N | A @ fafad (1564-1642) 7 @ 9@ % Th @l § G
o WY o Heel § AR fewnit i 81 Afafes 3 fager fman o ff s
TG Rl TSI ST © Al Yehe WEASA o AN 1 10 B AN 9 W 3Afush Gred
2 iifer 2 1 <" 8 % STehel URUTH 1 H&A A 9 % el IROmH i
T 9 S B

39 YRfeh AeE o eifdiied 9 "m: 9 S € foh wifienar o famm
T JHIOT ISTH TEel Il o < He TR Wkt (1623-1662) 3R W
T HA (1601-1665) o AL Y 05 HeeR H §37 B1 U BIad! Jerdt vaferR
T W F Hgifae aeh 3R ST A This Yeroi § AafeRie 1 =men o oy gk
Y U1l T I9T % BA o U 1654 o <A diehel IR GAl o ofter gT
RN H1 J@el H UifFehdl o oM &1 YoM g @l TE| qiehd 5 THe1 &l
o €9 # ga fhan Safer Al 4 ¥=a &1 faftei 1 3w foeam

e Bt Tare a=ites &s (1629-1695) i WiEhel 3K Fal o 7L §Y
T3 SAER o IR H SRR THell @ 3781 Jiechdl i YoM Jwh ' RmEfare
T el ST’ Fl YeRterd R fSEH A o @a § Wifehal W 9gd 91 I9h
e hic Toenet o & WA fohu| Wifeehar fagid W e weH & Sieha
TECT (1654-1705) 3 Th & 3ME shoiwdel’ o ®9 H fhar st s
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TARIT 3 Tdiol Fhierd sl 5 1713 | Fohifd &7 oftl 3= Tk Hewaqut
Wifrehar se ‘ fgug sied’ 1 @ISl 1 99t Sl 81 Wikl W SWTel St w
‘TSTEH © HfePR (1667 - 1754) 1 Tedah ‘T Sifae it =@’ # foemm ¢ o
1718 B WehTferd fopam T ol o4fag o7 (1702-1761) 3ok M9 R 9fag 984
‘I9-yHa’ I FdH B o U Hufaed Wifgedr &1 S9Em feen ufes
GRS fRR Aeed € afda™ (1749-1827) 3 ot wifgeshar fagid ™ &6
foren 3R 1812 W Uk geaes ‘R wHifeifes S0 Wefafeiest’ T il 56
IR B TOTAR v (1821-1894), AR (1856-1922), W foamamE
(1821-1918) @R WA, whicHmd (1903-1987) = Wifehal fagia w @i
MR | HicHmE F WIehdl i SH=ad Hod o €9 8 g fohan 9 1933
T YR q&Ieh  WIfehdl 1 SR fogia’ § Wifdend o ARTiedid fteehion
& TH A S e

—_— % —
%



