S-TSEITJ

13.1 \HU 3racier (Overview)
13.1.1 Qufaaer grfaahar

afg Eqen F et asfess Tiem & U & gfaest gafe 9 gafud 31 e
€, i 3§ feufa S e Fefed 8 g1 @, wdie P (E | F) 510 fefua =2
E ! Tufde Wiidshal ffoiad 99 @ 9 e e

p(E||:)=M

TR P(F) = 0

13.1.2 Gufdaer Qrfepar & IoT

oM ofifse fm Eqen F it gfaes! wafie S 9 Hefug se| €, o
()P(SIAN=P(FIR=1
(iDP[(A U B)IFI=P(A|R)+PB|F)-P[(ANnB|F)],
SETA,B 3R SH wafuq *1E & s 2
(i) P(E'|F)=1-P(E|F)
13.1.3 GIfrehar &7 TOr7 o
M ofifere o Eden F et wdemor o wfaeef gufie @ wefua < weand #,

PENF=P{EPFI|E),P({E) =0

=P(FPE|FR,PF) =0
Ifg E, Faen G fordt faeyl wafte & Hafuq @9 weand &, o

PENFNG) =P(E)PF|IE)P(GIENF
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13.1.4 @daT geaTd

oM ofife for Eden F et wfacel wufie S @ gafug 1 w2 21 afg s
J foreht w & ufeq 89 1 wiled g & ufed B § geifad T8t e g,
T B9 hed & Toh <Ml HeAd was §1 3Td: & WA Edd F s e, Al
(a) P(F|E)=P(F),d f& P(E)#0
(b) P(E|F)=P(E), v« f& P(F) %0
WfTehdl o TOF YHF o STAN g
(9 PENFR=PEPF
T S A, B @1 C TR @ el €, ag et asl gfdse g
(hold) & :

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

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

P(BNC)=P(B)P(C)
m PANBNC)=P(A)P(B)P(C)

13.1.5 gfaest gafie &1 faureT
HSA E,,E,...., E, 1 Th T==4 el Ficeel wite Sob fareroi =l fefid
F 2, A
(a EimEj=¢,i¢j;i,j=1,2,3 ........ n

(b) EUVEU..UE =S da
() UF E 20, Auid P(E)>09d i=1,23, .., n% fag
13.1.6 @YU UrfieRar &7 999

M i & {E, E, ..., E} wfaeel wfie S#1 ws fasse 21 7m afsm fm
A dfieel wafic ST Heg (associated) #IE =21 8,

p(a)= YPE)PAIE)
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13.1.7 &< 98T (Bayes Theorem)

afE E, E,..., E Tl ufaesl wfte @ dag wem swafdd (mutually
exclusive) 3R 919 (exhaustive) TITd & qen A T IR IRl ol whig
o} T B,

(e, |A) = _PEPAIE)
> PE)P(AIE)

13.1.8 FIgfemer =T 3T ST WIfdehar ae

T AEfese =R o8 drdfas O el €, Tt gid frdt argfess ader
yfagel gufte g 2

fonit amefeser =R X o1 Wfehal sic Gensti <1 = e e ferrr (system)@i 21

X : X, X, X,

P(X): P, P, P,

n

W& p >0, i=12..,n, >np=1

i=1

13.1.9 FTgfee =¥ T AT TAT TEIUT
A e 7 Xt e afee = B el o T A X, X, X

fa wifrrand s 1 p,, p,, ... p, T &, 76 p 20, D p =1 W% pgw
i=1

e X 1 WIEA [el X 1 GHifad AF S8 E (X) g0 e s 2
frefafad wer aftfia 2

H=E)=Yxp

i=1



250 99 WfefeRT
el 62 g Fefud X &1 g fefafad w9 § giefia 21

= (x= )Yp= xXp-°?
i1 i1l

AYS FHIAA: o2 = E (X — u)?
Tgfeseh =) X 1 A fo=er Fefatad 9 § gRwifia 2

13.1.10 aeit arfganT (Bernoulli Trials)
fordt agfems WM &1 S & sHelt afayam #ed € afk 9 fefafed
(i) rfagam w1 wen ufifma (=) e+ =ifee
(i) a9 o g9 e
(iii) TR STTAYRRT oF deAd: ] UROM B <1feq, Therdl, A1 STHHC
(iv) I%ard (A1 STUHETT) i WiTshal s AU o 99 WA =gy

13.1.11 fgug de7
0,1,2, .., nTH ¥R A a6 forddt agfess =R X i gr=e nden paren fgug

p(x:r):ncrpfq”*,a'gﬁq: 1-prFkk r=0,1,2, ..., n.

13.2 %1 feohw gW 3IERI0T

I (S.A))

Saretor | Tl weifaemem o yaer =ed o Aden B steef €1 A g WM
Wfehdr 0.7 2 q1 S H W Shelet Teh o A STH 1 Aiaehal 0.6 81 B g I i
EIEEIISIGRCHIE Y
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T HA AT R B T WM w1 WAl p R
P(A 3R BH 4 shael T & 94 SH &1 ) = 0.6 (fean =)
P(AS g1 SH 9 B &l 97 &M 1 3Aal BoF 97 5 a2 A o &l
= WH #N) =06
P(AnB") + P(A'nB) = 0.6
PAPMB)+PAYP(B)=0.6
0.7 (1—p) + (0.3 p=06
p =0.25
q: Boh IH WM i WiieRar 0.252

SEEIOT 2 T USSR ATHIBH W HH 9 Y Uk i UhIeh Teh T Hfed B

Wfehdl p?l A ATl BH ¥ hefel Teh o Hfed BF 1 Wifdehal q @ @ fag i fe
PAY+P(B)=2-2p+q.

T ik P(A TN BH U Shael Tk % Hfed shered) = q (e ©)
O T W kW € P(AUB) - P(ANB) =q
= p-P(AnB)=q
P(AnB)=p-q
1-P(A'UB)=p—-q
PA'WB)=1-p+q
PAY+PB)-PA'"NB)=1-p+q
PAY+PB)=1-p+q) +P(A"n B
=(1-p+g+(1-P(AUB))
=(1-p+g+(1-p)
=2-2p+q

L A

sarEvor 3 fondt wrEm § ffia 100 soa o w1 & € 59 § 200 @e €1 Al w
Tod Agesdl fRTen S, A 39k @UE B i Wiashal (iRa wifse 9t o7 @«
1 T 7
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T HM AT i oo o ol U oh & i q0 dod oh @ 8 I 0 Sl
AT B T

P(A):l_ozi’ P(A B):i:i

100 10 100 50
P(B|A)= PAnB) _1 10 1
P(A) 50 1 5

1
m:w%wéﬁﬁwﬁm,w&%w@aﬂ%,g%

SEETOTA T U Uk |9 Groh S &1 W ST R Te A Uee U8 W 3 6w
B’ q SR B U W 3ok 2 W B ®1 @ A el B Tes S © 2

A A={(6,1),(6,2),(6,3),(6,4),(6,5), (6,6}
B={(12,.(22),(3 2),(42),(52),(6,2)}
ANB={(6 2}

6 1 1 1
PA) o 2. PB) 2. PA B)

AT A q1 B st eit, afg P(ANB)=P(A)P(B)

Epil =P(AmB)=3—16, AT = P(A)P(B):lxi _1

Fifer orar 9er = AT qe
31d: AdeN B s A 7

SETEIUT5 8 ASHI a 4 SRl oh Tl W § ag=ad 4 faenfei 1 tw wfufa
1 = o Stan €1 e gen © o winfa o w0 @ w0 uh agw ¢, @ wiufa ¥ S
: 2ASIHAT o TH T WA A HifrTl

%ol M ST foh 7 § &H Tk Ageh! o 7 S i H1 Sl AY T 31eh : 2AS HRA
o T WM W1 e i B9 fefyd fhen wmar €, 9 26 P(B |A) I S )
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Fiifeh F Y HH TH ASH! % YA TH F T B AY Fefi w2, gafen
T ot AEh T&I G S HT HeAl AU 9/ Ak g1 9 i T A § FEfm
Bl GLC]
°C, _70 14
12C T 495 99

pa) 1-4 &
99 99

P(A")=

°C,.'C, 6x28 56

3 P(ANB)=P(2cges qu 2 eigiehal) = o =195 ~ 165
4

s P@BIA) —PANB) 56 9 168

P(A) 165 85 425
SEAETUT6 Tordll @M H E,, E, 7 E T Hei fosicll o 278l o Wi o et 31
1 FHWR: 50%, 25% TN 25% A 21 T8 @ ¢ fF E, 7o E, Wi # ¥ wew W
4% 2@ EvE Bt & IR e B, W fAfid 5% 2ga wve et 81 A fhE i & sa

T % g9 AgesAl Rl S €, 9 WiHshdl A S fm o7 T g
Tl W oifST foh D Feprell 7€ 299 o @WE €H T S R

HH WS fom A A TRTA %A el E,, E, 91 E, W T &= S i =eet
! R B
PD)=PA)PDI|A)+PA)P(DI|A)+P(A)P(D|A) (1)

50 1 1 1
P(A) =105 = 5 P(AI= 3 P(A)=

100

1
e & PDIA)=P(DIA)= 105 = 55 1 P(DIA)= 705 = 55

21 Ol ()W @A 9 B W e @

1 1 1

1
= + = x +— X
2 272" 574" 2
11 1w

1
P(D) =

50" 100 T80 " a0 M
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3ETET0T 7 TREl ST 9™ &l 10 IR ®&+ T HF 9 HH 89X 3 3 [0S <
B T Wfaehdl T hifs)

T TR 3k 31 U nefd 31 6 U AT Hhewd €l

2 1 1 2
ggfeu p(3'<’3|T6)— 3:> q= 1—5—5
106rr{tﬁ%=ﬁmrwaﬁtuﬁw,
1r 210—r
— 10 = =
P(r) C. 3 3

3@ P (%0 ¥ &H 8gwarn) = P (8) + P (9) + P (10)

8 2 9 1 10
“af5) (5] e @ 5 rel3)
3)\3 3) 3 3
201

310 [45x4+10x2+1] = g5

saTet0T 8 TRt ordd Agfessh =R X w1 Wifehdl sied Freferfaa @
X 1 213 4 (5 6 |7
P(X)[C |2C|2C |3C [C2 | 2C?|7C2+C

C &1 M A HIfT| S &1 &g ot T Fifera)

& FHifE X p, = 1, zElaT
C+2C+2C+3C+C*+2C2+7C2+C=1
Fiq 10C?+9C-1=0
37eMiq (10C-1)(C+1)=0

1

10’ c=-

= C=

37d: C 1 W 7H —(a?ﬁ)



= XP= XD
i1 i1
2 2
1 -2 -3 -4 -—-5=— 6
10 10 10 10 10

1 4 6 12 5 12 49

10 10 10 10 100 100 100
=3.66

" swE (LA
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SETETUT 9 U A1 H 8T q1 4 Ths 7% &1 IR W kit form wfememaen o fehrem
21 Afg X Freprelt Wi ot el 1 e w1 Frefyd w2, @ X 1 Wil 927 9|

EaiSiy

T HTe 4775 el S S, gafert X o1 9H 0, 1, 2, 3, 48 Gehdl Bl
P(X=0)=P(Th i =t 75 &) = P (4 9% %)

‘c, 1
2C, 495

P(X =1) =P (T& o qe1 3THg 73)
5c, ‘C, 32
2C, 495
P(X=2)=P (2@ d 2 TH3)
5C, ‘C, 168
2C, 495
P(X=3)=P(3dm o 1 T%hg %)
5C, ‘C, 224
2C, 495
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P(X=4)=P(4 @ 1)

8

'’C, 495
3/ X w1 S1vie gifeRar sied 9 fean T 2
X 0 1 2 3 4
oo | L [ 32 [ 18 [2¢ [ 70
X | 205 | 295 495 | 495 495

3EEI0T 10 TRt fager &t 1 aR 391 W U ‘fud, (Heads) &1 9@ a1 G&10T
qen aes fomem fAuifa sifsm)

T 9A oifee for X faa’ o B89 w1 gen i frefd s 81 g'fere X w1 "4
0,1,2,3 & Tl 2| 5@ foret foaeh &l OF 9R 3o 9§,

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

P(X=0)=P( aﬁgﬁaz@zp(ﬁn:%

P(X=1) =P (& faq) = P(HTT, THT, TTH) =

w

W @

P(X =2) =P (& fad) = P(HHT, HTH, THH) = s

P (X =3) =P (@ o) = P (HHH) =

T X 1 Wfashar sied fefafea @:

®|F

X

P(X)

ol o

OlW|

wlwl N

o ®

X &l 98T 202:ZX2ipi_u2,
SET W, X 1 e B, S fEfeiEd 9er 9w g gl

D)
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1.3 .3 .1
- -0 -1>-22=3:=
m=xxp=""9 "8 “8 "3
_3 5
_2 ()
o,
1 3 3 1
ep =0 = 122 222 2 3 = 3
=XP 8 8° 8° 8 ®
(1), (2) @en (3) ® &Y Tr=ferfaa aftomm g Brar 21
3% 3
2-3- = =
© 2 4

SETET0T 11 3T 6 o HeH H W a1 1 Wehdl A HIQ o T 29 A7 E,
H ffHa g2l
TRl &5 P(A,/ D) ¥d HA T

P(A, D) P(A)PD/A)
P(D) P(D)

P(A,/D)=

11
2°25_8
= 17 17

400
FEET0T 12 Tt ®R i 6 o srEn 9 5 g959 X qenY €1 995 X, 70% 99
A Y, 30% RI <1 fmior s2ar 21 ga= X g fafda 80% @en == v g1 ffifa 90%
FR U TUre dlell St T §| Th HR Agesd g St § S 98 W ure
Al U St ©1 39 R o @A X g1 TfHa 8 T Witdenan @ 872

Tl ‘R U U delt @' Sl S E WM i) seet (R X ga o ffdd gg’
qe ‘SR Y WA | fftd g8’ el wEe: B, 9°1 B, HA Wi
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o ey 0T @3
B =100 20" P®) = 100 10
P(E|B,) = A& Tl alell w1 o §49 X | FfHa g w1 e
_8_8
~ 100 10
90 9
g6 ywR, P (E|B,) =100 10
3d: P (B, | E) =4k 1o arell %R o6 "5 X g ffHa g &1 wifresan
.8
_ P(B,)*xP(E|B) __ 10 10 @%
PB,).P(E|B)+P(B,.PE|B,) ',8,3,9 8F
10 10 10 10
56
3 ﬂﬁ?m:g

TS T
33EX0 13 T 17 7% Fid § 7€ g 9K fasweql 4 & T8l W gre-
IETET0T 13 9w foh AqenB < e §1 afg P(A) = 0.2, P(B) = 0.4, P(AUB)
= 0.6, P (A | B) SRR &Rl

(A) 0.8 (B) 0.5 (C) 0.3 (D) 0

o1 fau gu eniskel @ P(A) + P (B) =P (AUB). 38 o= ® f&%

P(A B)
P(B)

P(AnB)=0.31d:P(A |B) =

3d: @& s (D) I

IETETOT 14 |/ ety foF A 9e B = weAd e ® fR P(A) = 0.6, P(B) = 0.2, @
P(A|B)=05.P(A’|B") sReX gA:

1 3 3 6
(A) 10 (B) 10 © Y (D) 7
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#@ P(ANB) =P(A|B)P(B) =05x02=01
. P(A'nB) P[(AuB)] 1-P(AUB)
PWIBY= "pE)y ~ PE)  1-P(@)

1-P(A)-P(B)+P(ANB) 3
= 1-0.2 "8
Iq: T S| (C) Bl
IEETOT 153 A 91 B U T sl € fF 0<P(A) < 1dem0<P(B) <1,
frefafed § @ &9 9 %99 99 T2 272

(A) AT B TER qesid 2l (B) AT B wds &

(C) A’ 7 B & 2l (D) A’ qe B’ A 2l
T HE IW (A) Bl

IETETUT 16 HH SSTT T X Uk 31iaa aefeseh =) 21 X o1 Wifdehdl sied ==l fean = 2|
X 30 [10 | - 10

1 3 1
POIE |o| 2
E (X) &1 9 gl
(A) 6 (B) 4 ©3 (D) -5

1 3 1
— 30x = 4+10x> —10x==4
FE(X) = ST

Id: WEl S (B) B

SETETUT 17 M TS foF X Tk 7aa agfess =R & S X, X,, .., X HH 0T Tl
€ TSt wifashard sFRT: p, p,, .oy P, B, T X T TEROT RN

(A)E(X?) (B) E(X)+E(X) (O EX)-[EX)? (D) E(X?) —[E (X)]?
g W SW (C) R
33767 18 TAT19 H Raa Tyl 1 Yfd &ifae-
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SETET0T 18 A% A el B UE w@as sl € R P(A) = p, P(B) = 2p @

P(A B & dt T = = dip= o
Pl [(1—p)(2p)+ p(1—2p)=3p—4p2=g}
5

TEH AR ® : p= '
IETET0T 19 IfE A 991 B’ T sl €, |l P(A’UB) = 1 -
T P(A’'UB)=1-P(AnB)=1-P(A) P(B’) (FHif Adqen B’ s st 1)
31d: Wreft TE ° P(A) P (B)) ST S
FATEY T 20 @ 22 @ @ S A | YAk H 341 g HYT GeA & AT e ?

IEETOT20 AR AT B WA HeAN §, @ P(ANB) = P(A) + P(B)
&1 WA, s P(ANB) =P (A) . P(B), &l A el B Tds A &

Wl

IEMETOT 21 W ueAd A, B @en C T wEarn €, AR P(ANBNC) =
P(A) P (B) P(C)
T | HN T € TR A, B, C, Tidd gidl €, A o FrHd: (pairwise) Tds e e
P(AnNBNC) =P (A) P(B) P(C) &
SaTeTuT 22 et iy & gfael o 9t 9 2 o sifuwai uh g @ s g
=ifgul
T EWA
13.3. gyTaet
Y 3T U (SA)
1. fwdt 9@ (loaded) o o faw wifed &9 arel 9fomdt st wifaekand = < g8
g P(1) = P(2) = 0.2, P(3) = P(5) = P(6) = 0.1 e P(4) = 0.3.
I 1 &1 SN SRl ST €1 HH Sforg foh A 92 B ShEST: SIS (eddh a) U

g "e A aun B We ‘gd WhR 10 10 Aty oA’ i fEfua e
21 fraffd ifST fof A qen B Tords serd @ = =&
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STF YT HeA 1 W [ IS A o sHiea 81, @ FuiRa s e
T A e B Tods g A1 |

AT B TS § W hH W A Th o Hid €F i WiFshd 0681 I AduB
o Th WY Hfed e &1 WifFshdar 038, @ P(A ) + P(B ) 1 | fehiery)
Tk I W 5fel q91 3Tl Shel B T shEl bl Ueh-Ueh hich Tel Wieeenfud

foru fyerren Sirar 21 FehTel T 619 el § 9 %H 9§ %H T %9 o HIdd BH A
IRl 1 ©, ATS FTeRTel T4 9gel el ol T1 o1 872

T} UGl 1 Teh T ekl ST € SR YT FE&ASA 1 ANTHel A1 T feran s 2|
e E, F a1 G %99: ‘AR 4’ Ahe 93 99 2ifek’ 9 (Ahe W
59 we' i fefua et 81 P(E), P(F) 921 P(G) %1 ufehfera sifse @i fofg
HITST o e 1 A o S (FH) w6 B

e Hifse fof fordl faaes & 91 9R 380 o T &1 fgug & WA aren
i gl S 2

AT B < T UH B R P(A):%,P(B)=%H9ATP(AmB):%I§|ﬁEﬁﬁ'Q:

(i) P(AIB) (i) P(BIA) (i) P(A'B)  (iv) P(A'B)
A TeTet A, B 91 Cshi Wifehard shasl: g %a&m%, g1 e 2 fo5 PANC)

:% qo p(BmC):%; P(C|B) @ P(A'~C) 3 ¥F I hifs

I Wi R E, 7o E, < W wedd i € 7R p(E) = p, 7 P(E,) = p,.
Trafafaa wiaemaet ol seTet &1 9uiF Isi o wifsa:

(I) pl p2 (”) (1_p1) p2 (”I) 1_(1_p1)(1_p2) (IV) pl + p2 - 2p1p2

fopell aTeaa asfes® =X X o1 Witiehal deq A= o gen 2
X 0.5 1 15 2
PX) | k k2 2k k

(i) kT 91 [ i) (ii) ITFF S 1 HILA A1 HifsTl
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

Tag wifse

(i) P(A)=PANB)+P (AN B)

(i) PIAUB) =P(A~B) +P(A~ B) + P(A A B)

It Fg=s R X frdt faaeh &t @ o) S8eM W ‘72’ a1 &t g'n & fefia
FE 2, A X 1 HEF for=er 6 Hifeu)

T % fRd el | U faerEl T #) Y %k W 1% 1 Sid (SSl) o
2138 99 W 3 M W 5% fiend ¥, %k o fou steen 639 W 2% e ©
e S off Tt el 9™ & B o T dd fqatae | gfd % W faaret
1 Heqfed @1 FAT Bhm?

= I i T | Uikl ST @1 A 9 T 2 3T T WIfehdl S iy, 4fe
e T € Th Ul W Yehe B Al Semsti &1 an 67

fopelt wedt o 10,000 feehel, & & Weleh 1 1% <! &= STl 21 92H E&hR 3000
T o1 € 9o fgdta WEhR 2000% 1 81 e SIfdfiad 500 € a1t €9 3171 TEhR
g1 afg 31y sk fewe wl=d €, @ 9 1 AN (expectation) T ERIT?

Tk It | 4 THS qU1 5 Hielt g &1 TH 3 Ood H 9 T q91 7 Hielt 7%
TR O U T 1 g O | TiaRkd S S 81 aerve g Ot § ¥ U
1% el ehTell Sl €1 39 &1 1 Wiiehal 1d Hifsq foh fehredl 7 7% @
1 & R

ST | § 3hTell qu 29Whe 1T € R del || H 2Tl 991 4 HET 1% B Th
Sl T Ueh TS Age3A BIE M &1 A 11 HT 7% o SIS S k1 Wi Fshar 1
it

et o199 ® 5+t qon 4@ g € TF R AgesA R S SR
Hicreentid &l st STl €1 39 1< 1 0 off Hie T fohan S 21 deavE Uk 3
T3 Agesal fAehTelt St 81 TE 7T o At T T eF HT Wik o 22
qTeT o 52Tl St Uk TSt ¥ AR U o ooy U o 918 Uk Heh et
ST 21 gt = wl o Careee ! g T wifaehdr S @2

Teh U 59X el STl 81 9 W Stk oI o) foroH He e w1 wifehdr
i)

T foeeh T WY IO Sd 1 %8 U wH § faa Wi BF i Wifdehar #1872

foreht safea g weg-9ed &1 WIfiehar 0.25%1 98 7 9R 1ed- e o1 YITE Hidl
21 39 A g0 9 ¥ HH T 91 A&F 9o 1 Uikl 1 87
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24.
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7 o & T 100 wfedi & wh ) 10 wfeai wue §) A 8 sfgal amgesan,
(Uh-Teh shich Torl gfceenma o) S St €, af 7 o & Teh @ Tt g
S T WIfRdT o 22

T ARIeE o X o A M wiigsRd deq W faEm it

X 0 1 2 3 4

P(X) 01 025 | 03 0.2 0.15

(i) Var (éj (i) X &1 T & ARepferd i)

25.

26.

27.

28.

29.

2
fopet amgfesss =X X &1 Wifterar sieq A= e =

X 0

| x| @

2
k
4

Nlx| P

PX) |k

() k&1 9@ fAgiRa *iw, (i) P(X < 2) aan P(X > 2) i@ sifse

(i) P(X < 2)+P (X >2) 3 =ifsm)
frefafad wirea a7 & fau aEfess @) X &1 79 faaer fuifa i

X 2 3 4

PX) | 02 05/ 03

@mfwwwwm%ﬁp(@:%awmwﬁxwmmw%w

T IR STl S 71 A U W 4 YRS B i qea’ X €, i afesd WX
T JEUT F1d hIfST)

Teh U1 A AR ekT STl &1 W ete R 98 W 2 319 & g X g fefud
BIdl ©1 X T FeATem (expectation) Fd whifsTw)

ﬁﬁwuﬁwwaﬁ#aﬁﬁlmwaamp(azé,mlsmw
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30.

31.

32.

33.

34.

35.

wmw%;mﬁﬁ@%w#mP(1)=§awmaﬁ1wmw%|
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