3T[H5
Wl )
Probability

SIS e IKes IR T [fey T8 TR I | o I8 R6AF TR I @A, B oA
SATHRCT THOA! 1 IO MR 4T I 2951w, IR TR Rl AFSTHG (14T AN AR | FLR (&I
oA ToIF AT SAfPoTe! AFCeTe FAGIE! FAM 5T T | (@ < 9o [WFHe© 6 (7 917 CFea TR
TP QB2 ATE I, @NF- WA e FJF 97 e Torw, «ft afsfmres ey, w0 @ v AR
(I 2P ST 1 | @ BV TR Srgd [RSIfTS A= F47 TRE |

3G TIfe Ty BTG sTifes T TN 0} FY

«q TBFATT TR

A S.5 TR ATal, AF Fo7T 4IFeT 8 Toqw

AT S 8 FGRNIT IO SoAAMy, AT 8 AL
AT SO ¢ IWRNE (& 8 *Sear

AT S.8 3 offdfes ereymr

AT S.¢ ¢ (30T Sy, (Mo [T @ sriea!
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- Definition and Theory of Probability

s

Q A1F I SeAf-
o TWRAT ey &R gl foTiTe “I1=eaw;
o IR Rfog Toam I FACS A |

GRS Fe=l
Definition of Probability
G TG 76T AT T 6T FACE [Po® F1 =2 IR TIRT T A | ARSI (FIF GO 960

003 ° OF AL TR | (FF T AAHER GI0 oA NPT e AL O (NG AT
S TAFATSTF & oIF TG 0T |
(I FBI S Pel FeTIFe] AR
SR I =~ Sargers i spereeet 1T
I (I AT (G FEATE HAJIN AR (FIF ol A qF G FeA[wet 7efT m 27 S0 A oI5

B FSRAL, P(A) %

SR + T @B e T TR ST ST SR, P(H) = 5

TEIRA! TS SRS el

Some Concepts Related to Probability

F) AFA (Experiment):[2 *t$q wqitg “fipifere aww @ Fre, e TOIT AR OIE
A 0 |

) J AAFT (Random experiment):(Md A (Random experiment) €9 TF(@ MG FA e MR
QT AFCTS ST T (G A6 MIHOSI FoTr TR T |2RIHCeF Feliee] TR i o 0,
QTF I “ArFe (Random experiment) @ I & I@N: (FF GF6 FACAF =@l ool 97 F&s
SR | QTHC TSR] T AR 1, 2, 3, 4, 5, 6 LA (FIF FARFAD #16 AR ©f [Wfoe oeg @
QI T

) 63 (Trial): (FIF 4B WM AIHCT LTSN TGN TG FACE (BB AT T T | @ = @F6
M So IR NTF T4 T, ATOIF WAL GF G0 FRIET AT B3 |

q) T CF@ (Sample Space):(FF A A[FER ASRT FATE TCRA (I60F TN CF@ JCT (7T
(LS ACHCA S @il ol = 1@N: @0 @I [FCws AN ARG T T2 H € T | ol
T ¢F@,S = {H,T}.

®) w3 79 (Sample point): AT CFET ATSIF TP 441 99 (Sample point) ICT (I GF(6
T TS 2 S CFES = (H, T} @92 a3 99+ f[zesz &6 | i, n(S)=2,[Hs T ]

5) SOl (Events): (P *RIF¥ &l¢ a6 MM QEHTER See Feece™ G0 qoa1 0T | LT AT
CFET TATIGE To1 T | ATF A YIS TG 9 A, B, CTonfr wiar forar =7 foem fafeg
A IO FoATH SO FT R

EUITIN P13
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b,

3TMEG-)

AP AT

e €5 (Simple Events): T (@I So1 @36 w3y 7 few oifde =7 wizee @ o
& 9o A0 IAN: A= (H}, B = {HH}, C = {1}37if7 |
@4 9B (Compound Events):3W (& 6«1 @iy w1 7 g oiffe =z oreer @
THICE (A o1 0 1T : A = {HH, TT}, B = {2, 4, 6)3%51f7 |
faf5© 961 (Sure Event):(FF %1 U0 6 Y0 TR IF 20T qo10 FFHoog 9603,
TETOIF o 9547 I |

S f5© TBqr (Uncertain Event):(@F %1% QFG G641 W00 AF AN 18 A6C®
A, OF TOAISE Ao qo«] ¢ |
*7® 1 AR=FS ¥6 (Complementary Events): (¥ T (@ AL MAB @IF G617
ST FEAFARTEAT M AT I FAFARTER GIOCF TG WoF AR ToaT 0T | e
I #AArFCeT @I [ME TBaF Koo W12 AR=7F 9647 | FIF a1 A GF ARETE DA
AT AT A @I o1l 2 1 ¢ (@I 2@ @I WOwoR T ¢wa, S = {1, 2, 3, 4, 5, 690w
(EG FRAT ST WOl, A = {2, 4, 6} O ARHTF WA I A°=S - A ={l, 3,5}

A coafbtas AR @A 2@

—00

W@F{T (Supplementary Events): (S (M AR &lleS FoGAGTEA! 21
TR IO 20 I I TS (6 TfWr TR CRRI@ T 27 SR & TOFIGTANE TS
oA 0 | (AN G0 YT CF 217 Terreee 20 H 93R T; @RGSR 7717 Jeiee
G SIVE AT (6 {H, T} TR @ AIFIF T (Fq | TOGF TGRS T7FF 961 0T |
AT JeAe 4t fRfSe 96+ (Mutually Exclusive Events): (P (7 A9rce 7 42
STSIfES GOl ONF TF (T, SR (T (I Y5 I61 UG 07 T 97, SR & ToAGTENNF
AL ISR GO 0T | ATHCG TONGTE LY (FIF AR {7 ACF T 1@HT:A = {2, 4, 6}
Q32 B = {1, 3, 5)T0I%T S IGT1eT 9o+ | N0 (SRib@d AR (T 26—

A B

AT SRR Qo T H{<D=Zg Ko (Non Mutually Exclusive Events): (F19 (qd ATl
T 35 Toar 9N & (@, SIMF 930 I6T T SIRCA [0 7 {503 77 SRGa=1el Qo1 ICeT:
QUFCG OIS V04T AR [ A0F 1@ : A = {1, 2,4} 93 B = {2, 3, 5967187 AT
SRS GO | TR (SRibtad TR (R T6-

-8

A B




quf9 e

>. Hq« 96 (Independent Events):46 T67K W47 (T (@I 436 GO TR, {6 €67 A1
T IO ToF 9T W FE O SIMAE FQ o1 0T | SAPOF I Gio oAl 6@ WO
TIRA ST 7[RFSII T TR GIFCT I O SIAACS AR 161 ¢ |

So. S ¥6t (Dependent Events) :7'5 T677 M @ (@9 @S5 9619 WK1, S2=[(G 967 A A
W T 97 I SIAE & o1 0T | AP A G5 Toel GFC@ WO TSR SItnd
ST BT TG ST A 1 T ©CF OIACT A o1l T |

5S. AT ¥6! (Equally likely Events) :(FIF 2R ATSIF0 9o UOIK FAGRN AN I T&

TOISTANE ANAGIAY GO+ 0T |FN: (FIN G Jgq1 Fowat WW(H)WW%N&

W(T)WW% | TS HS TIOHGH FGRT To7 |

5. P18 T5! (Impossible Event)s (I A9 TR (@ ol (F9 T 9607 9 ©ILF S0
o 0T |

TWII7 [fSy Toam

Theory of Probability:

TR =07 AMe [T S A Gl A IR | [feg sy [fog afewt swmaae
fHfegee wwifte ST | @ 2@ FWIRET @ IJIAT 2NST (TR, CIRTANF A @fdre oo
N REACR | T

F. A (Classical) I SRR (Aprior) T ANfAfeSF (Mathematical) TR,

¥, A FeE (Empirical) I SRS (Posterior) 1 ARPIRAIEE (Statistical) T SCARFE (Relative)
IR |

. & ST (Subjective) TR

9.  7o: P (Axiomatic) T8RRI |

F. o I SRR I ANfASF FGIRN(Priori Probability)
(T I ANHCER G5 IO S T TMRATE @ AINHAT TN, - IS 8 T7F
A AT BT OFF FF (@ T 2SN T S & o o AR AT |
(I AT n T TGN, AT IS @ T2 FAIHCEAF O (FI ol A OF SIFC Fereee]
AT m T, A OF TR -

ATGHI Sl T AT
P(A) = ToRR G e T n

<, ARrFETG I SR I ARPRGIE FSKA(Posterior Probability)

% fdifre 1< 5 @d @IF AT PRI FAY(E FA1 T (S TR SNGFe TG TRLAT ACH
AT (T AT T TATST ATITS T TG GoIa AR AGIR 0T | 4 (FIF Gy A @9
ST T MR m R (WG (BB TR n (F TR S7AINE T A, A T IR -

Lt

m
P(A) = o

O eI Wi Feaw Sif sifsfam R. Von Mises




AP AT

o1, & ST MW (Subjective Probability)

@ BRI (@I e [eiaa g, [ ¢ Sfeseer e ST s =1 s afe S SR
A |

ey wifes 2 S foger S @8 <017 R fo foy 20T AT | (@=: e 2 239 Wk
T[E 70% T FACENE ¥ G Ao 20% =0© A |

93 eI AW FEFKyness 8 Jeffreys &2 aiffsfwere | @ Fewifbg anfifes fofe 12 3wt o @i
T

9. 7o: forg 7MW (Axiomatic Probability)

@7 FIRAIT I SfTd Al W 7 &S] = AR sfrsfim A, N. Kolmogorov. dT@
TWRAR [@ifTe @R AR[cs g 7o: i q[ ww@ifre T4 =27 | 918 Qi3 Fo: Fia T[T 36 | To:
[HEMPERICIE

F. (I IO TR ¥ FCO G N0 AR | FER 0< (4) <1

q, AT CF@F (NG FERAT, P(S) = 1

9.  IM A 8 B *R™IF IS 9o 2F ©F P(AUB) = P(A) + P(B)T(X |

Sy i i

(I o1 ToT Al 1 BT TF 6 71 2@12 T8R! IRF F41 &7 | ARSI (@ ToA1 960
& B A1 O AR FWRAT | (@ I AINFCER G5 IoqE NqPe] Terwel WA O @5
FEAHE MM TAGATSCE @ ToF AR A0 | MERET [MASF aelT ey 1o, W Aot
B3, TN F@, T 9, 6T Fonfe Ry | =S TERER [{fSy Toqw @Ne S_EiR Ak,
RIS TR, BE 87 Tk, To: 7 AR T TR |

BT -
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T 5.2 BRI FIO#T SAAWT, FTT 8 AN

Theorem, problems and Solutions of Probability

Ty

Q {15 AT SATA-
o TR THET TANWT QNI FACO ACI;
o TR THIES AT ANLIT FCO 2 |

TIRAIT SO THAromy

Some Theorems of Probability

I SO TR 7 Z0S GTFF N0 A | WdR O<P(A) <1
oI« ¥ (FIF T 2IRHIF TN CFG S @R A A6 o |
e 4f,

TE R, S 9T Y97 7T9F AT, n (S) =n
Tl A O T 9T 72T, n (A) = m

TR FITHIIT TR -
A
P(A) = %
m

n

@CTY m 9T T IR0« A n TCS 2I1F |

o<m<n
q 2.m.n
n—n-n
A, O<P(A)<I
SR (T B TR *7 TS AT [ AP |
TEIRAT FAfFS TR qIR ATHITTIR

Problems of Probability theory and solutions

TriRRel-: Ut I 930« I QI 9T 123 w40 2@ -
%, TAI CFAD 714 | QT (G Ferrepet 7y F67?

<. 135 TR ST SR Fo?

. FAATTF G0 AT AP TR F?

9. JCCENG F T AT FAG[A 92

§. G TRAT AT AR F©?

B. (I A T A TGN F907?

R, G0 AT 8 GFB (#1 A T F0?



. 9o W @@ I 936 YT q2R Cw F0 2T T Faft 2@
S = {HH, HT, TH, TT}
QT (B FeTe] TR = 2°=4

q. TG ST SR Segpe] Fefieeet AT @6 | T (HH)

@WW@W:%:OQS

. PAATE G0 NAT ST Segpe ezt 722yl oD |
FT: (HH, HT,TH)

- ST GFTS W ST A =% ~0.75

q, JGTAG GHTo T A e get Fefieee] 72T foafD |
T (HT, TH, TT)

- JOCET OH T T AR = % =0.75

®. QTG =T ST S get Tzt 73T 90 | 7=0: (HT, TH)
. & ST ST T =% =0.5

5. CRI ST 1 ST S Ferzeet HRAJT @5 | T :(TT)
. GO ST T STPATA ST = =0.25

TSI
I T A TR = 1- FAATF GF0 LA FPNT AR
3.1
= 1 =,=025
= QFTG AT 8 GG (FTEr ST oot FeTrepet 7T 9 |
T (HT, TH)

RGE IR L I RUER T WWW:%=O.5

AP AT

o7 et

®  (JI¥ YOI WK *[«) S QT Ty A |

3TMEG-)
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Law and condition of Probability

Ty

Q 2T T -
o IR @I TS @ L FATS 2CI;
® SR BIPI foTICS @ AN FACS A
o ST FGIINF NLTal IECS AT |

TR [T 8 *SEr

Law and Condition of Probability

IR Y 3@ T IFWING FAB ©g

(Additive Law of Probability or Theorem of Total Probability)

@I R SR M0 HefEB 92 A STOIfeT TR ST A AR @07 2ifSdT w1 T | TR
Q1@ 92 L= | 2l

T, PRI G KOAPTCRT Q@
¥, SRR SREAE JoAPTRA @E

.97 IS ROAPTILRA QPPE: 9f5 2R IS Woad (I (FRG TR TSR SIa eTorH(o
SRFOIL TOIF TG CAITCT I |

TR A 8 B AT IS GO F(AA 8 B IO AR,

P(AUB) = P(A) + P(B)®(A |

e : 4fF, MR AT AT (F@, S 92 A,BYG AR ISHIE 9o |

TE R, S 9T Y 7R A&, n(S) = n

Tl A QF T 97 72T, n (A) = m,

OB AT FYA! 9 147, n (B) = m,

0T confbras TRy (ARt 2e-

A B
@CZY A € B I3 & (I A 79 (73 FT9F1 n(AUB) = n(A) + n(B) &I
I FIGTHIA FGIPIH- P(A) = 1, 48R P(B) =" 2

n(AUB)
= n(S)

m;+mp
= n

ASRJT BYGIF 7R, P(AUB)

BT e



AP AT

m my
= n n
=P(A)+ P(B)
-.P(AUB) =P(A) + P(B)
SRS k ALAF ARG JG#1e] GoF (0@ 2N T T (T,
P (A, UALU ... UA)=PA) +PA) +... ... + P(Ay)

LA OGN RO QPP : G0 A SREAe Woq (@ (@0 96 AR SR
TSIFI0 TOIF AT (AT Z0S O Q@ 017 I R A7 |
TR A 8 B AT SIS o ZCET ANAB O AT,
P(AUB) = P(A) + P(B)-P(ANB)T(A |

o : 4 (I T 2RHIF TACHFA SR AS B Gfb AT Gl qo 1 |
ST 4,

TE R, S 9T Y KT A&, n (S) =n

AT A @ T 9T 72T, n (A) = my

OB AT FYA! 9 147, n (B) = m,

90T confbras TRy (AT 2e-

Tl AGTRB T T 9T MRAFIn(ANB) = m

Nz (oibEa AR AT 24

A B
(ANB)

ACIPA 8 B ToE N0y AR [ =g

-.n(AUB) = {n(A)-n(AnB)} + {n(B) - n(AnB) + n(ANB)
= (m;-m) + (my-m) + m
=m;+mp-m

TR FIFIE AR IPAIE-
P(A) = 5!, @< P(B) = 2 @< P(ANB) =

n(AUB
@32 P(AUB) =(n(—S))
_ m+my-m
- n
m  m, m

' n n n
= P(A)+ P(B) — P(AnB)
-.P(AUB) =P(A) + P(B)-P(AnB) *(J |

FTfG-5 B>



@y (e

TR @Ol @: AT & @ 7' CFCA RS 2F-
> @O I [T o1 TR T 23]

R @O I [F3 G5 TR W =]

S, O @ (T4 oA AR &) GG o1 FRT 20T, SO I WO TWIRAI, SRR 7T Ol
IO TR ST I LR T CFq ST W@ (© A @ BT F& 967 (e,

P[ANB] =P[A] XP[B]
el 8

€@ AF, § T CF@ A'@ BEfG RET 95T (A -

A B
YT CH@F (G Feiwe] AT = n(S)
ATBIT ST T AT = n(A) >
B WO S[qFe Fele] AT = n(B)

A N BIGAR SGFe Fewe AT = n (AN B)

o PIA] = % :P[B] = % @3 P[AMB] = —n(ﬁ‘(;‘)B)
P[ANB]= %

_ n(A)xn(B)

Ton(s)

n(A) n(B)

N R

=P[A] x P[B]
@, P(ANB) = P[A] x P[B] &¥if®
SRASICI (R T (T,

P(ANBNC) = P(A)xXP(B)xP(C)

. o I (735 R WO ¢F0@): 735 WA TH GhCE WO AR SRR G5 TS TGl
8 QBT *ISIAT TERAIT ST T |

*[S1q JWRA (Conditional Probability) :A @ B(@E T (F@ S 4T NSYE F3(5 9o |

o BOT K SHAGT *STRIT TR P[%]WWWW%W—
B
P[A N B] =P[A] Pl 1 PIB] # 0
I, GOTAGT WG & BAT *[STR ARIE P[% RIS & FACET *S T AT -

P[A n B] =P[B] P[% I PIAJ#0

B Bl-so



I :

AP AT

@1 T, g T CF@ A€ BYRG A To1 (@
T CHEE (G PeTrpet 7T = n(S)

ARG SGPeT TeTreel TR = n(A)

B WOHIT SIGFe Fewe AT = n(B)

A N BIOHIT S[GFeT Tl 17T = n (A N B)

AN

2D

nB

A B ANB
PIA] = % . P[B] = % . PLAMB] = “(T?))

n(ANB)
= n(s)
n(ANB) n(A)
= i) *nA)

_n(A)  n(AnB)
=) X nA)

=P[A] P[%] [ermifas |

=T &1, P[A N B]

n(ANB)
n(s)

_n(AnB) n(B)
nis) *n(B)

n(B) n(ANB)

“ns) * n®B)

= P[B] P[%] [ermifas |

P[ANB]=

B
aTR Py | =

[ 29 @ F9CS n(B) QAT @ I AZ |

A
PR 1=

B

[ R 8 TS n(A) BT 8 FCF A13 |

n(ANB)
n(B)

o7 et

v Al SCOIfE ToAR WO (FICAT AR TIAMRY 7 A IoAPTRCE IGT=e Qo 0 |
RGME I SCoIfdT ToAA T (FICAT AL TR AE TOAPTIRCE ST qoa! JC |
CICAT IO T6T T FEoT AW Sy (FCT R @l geifvs 2 7 I [ @ A, O i
SfSTAE I TR ToT ICT QICHICAT 961 W67 I FEoT I Oy (FICAT o419 241 Qeifvs g A
199 I3, W@ SIMACE [STAeT A TR o1 I [ 7 (@A 95 1 GO FSRAT S (FICA!
oo st IB1a T 1 WO Tl S 0 ©C & WO AR SR FAGIR A0 |

3TMEG-)



quf9 e

> >.8 PR

Mathematical Expectation

s

Q A5 T AR

o ifafeT erer i Gl @ A GNETR IR FACS A |
NATST T P fF140e 8 &N TS A |
NS AT @I F7UC @ &I FACS AR |
o ifafsT et rifFe fAfey ST TN FACS AT |

Fififes ot
Mathematical Expectation
fearre o sfdefaw Hygens & (F19 8T xeo  AAlfafes op=a Qe (A | Swigae ¥ael: (i
G (@ AT X, B! TS TR Py @3 X, BIF! TR IR P, A TF AR A& fere i
aMfafos eremit g
X,P; + (-X5)P, = X, P, - X,P,013 |
@ St i 5eTCRa TSI NI R SInd et e IR @esieTs TiSes & berad Nfifess erepmir
T |
qf7 @9 fiftey 7 561 XGR n TRAF [T MK, X, .. ..., X,93R ST WRAT TA@T P (X)),
P(X5) .. o, P(X,)

E(X) = X,P(X)+ XoP(Xo) + ... ... + X,P(X,)

= Y X,P(X,)

Properties of Mathematlcal Expectation

i. (@I AR AAEF eroTT @ e AT |
SR E(k) = k @M, k = FIF

ii. (T 5FF @ AT LT NAfST oyl @ vertad Aififos eiT @ (FarFa QIFCET 7 |
SR E(KX) = k E(X)

iii.  E(a+bX)=a+bEX)9 a8 b¥{J% |

iv. E(X + Y) = E(X) + E(Y) 4TF@ be3% 4 a7 LI |

v. E (X Y) = E(X) E(Y) T34 56557 FQI |

Vi E(XY) =XXY P(X,Y) T 5o A 97 |

vii.  E(aX + bY) = aE(X) + bE(Y)

viii.  E(X") =EX"P(X)

ix.  E(aX.bY) = abE(XY)



AP AT

ffafss e ‘@W Tty (Important Theorems of Mathematical Expectation)
T AT dopri @ 9 I FNBF Sy
Additive Law of Mathematical Expectation
IR ST I 2 9fS et @GR siifafes erer it fer fer ereymi e
T | R X9R Y 7% MR 5o1% 2o E(X+Y) = E(X) + E(Y) €3 |

e 4fy Xe Yq'fo fftey vor@ | X @ 981_7 WPR X, Xo, ... ..., X, GRS FGRFTIR TG
2(X1), &X2), vvv ooy g(Xy) | SRR Y @F TG TPTIZ Y, Y .o ooy Y AR SIOAR FGIRAT IR A
h(Y1), h(Y2), ... ... h(Yy)

! W I, (X, Yy) 2-07 510 & IR SeoTwd =9, P(X;, Y))

AT X = Xy, Xay eoe ooy XadR Y= Y, Yoy e ooy Yo |

AR IS TR SCFHF AR~

gX) =Y P(X.Y)

j=1

@R h(Y) =) P(X.Y))
i=1

Mfafess erermiia eearEiea -

E(X1+Yj) = z Z ()(1 + YJ) P()(1 ,Yj)
A

i=1

= nz mz XIP(XI,YJ)+nZ i Y_] P(XlaY_])
=l A =l A

= "z XimZP(Xi,Yj)+nZ in P(Xi’Yj)
i=1 A i=1 A

= 31X e(X) 4 Y, hY)
P [

=E(Xy) + E(Y))

- E(X+Y) = E(X) + E(Y)
4. ST eermR e I QR et

Multiplication Law of Mathematical Expectation
R I TR I 2 95 AT v welwed ofifeifeT ererr qna fer e ereriR werete
T | SR X9 Y75 AET M9 5619 203 E(XY) = E(X) E(Y) ¥ |
e «fF, X ¢ YR'h 8T 1 519 | X 9 TR X, Xy, ... ..y X 3R SR TERAPTR TG
g(X)), gXa), .. ... , g(Xy) | SRIF Y 97 PR Yy, Y, .o e , Y, 43R SIWe IR 3[R TG h(Y)),
h(Y3), ... .. h(Yw)
T W B, X GRYGH IS TR SCAFS 2, P(X,, Y))
@A X; = X, Xay err oo, Xy @R Y=Y, Yoo e ooy Y |
QARG XA YA TR | oA TR @6l JAPIca—

P(Xi, Y)) = g(X;) h(Y))

Qe TfIfoT ereF=iTe FReaIPiIe —

G- Bi-se
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EXY)= Y D (X Y)PXY)
H

i=l

i=1

= Z D XY (X)) h(Y))
A

=3 X o) Y Y;heY))
P ‘A

= E(Xy) . E(Y))
~E(XY) = E(X) E(Y)

Nfafes erept i [ TPt W3R et T
Problems and Solutions Related to Mathematical Expectation
T-5 3 GI6 T (N T 20T @ AT Peaa STenietE Nfafes e vw?

AL ¢
WO S, =@ e Ao Sorta o ARAISTE T W x @3 x-9F MR I 1,2, 3,4, 5, 6

1
GER aawﬁ‘wmwampg QT AR [T 2

X 1 2 3 4 5 6
PG 1 1 1 1 1 1
6 6 6 6 6 6
TodmR,

Ex) = inp(xi)
i=1

1 1 1 1 1 1
><g+2x€+3x€+4xg+5xg+6><€

Il
—_

1+2+3+4+5+6)

1
N O\ [—
-~

SRR

o7 et

QI [fveg e vetcea alfsf T @ fer et e wdiwEs ANfEE @ e v Aifafss
ST JCET IS (AA/SET) I HNCFT (QTHCETT AT SIvd ey ey efepmiia (@rsreceta STie
GZR iG> (FRF/G) AT 5T QeI OT*IIT OITAe 5/ P ASTIHT QP I |
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Bayes Theorem, Factorial, Permutation and Combination

Ty

Q 2T T -
o (J3CTT Ty foTITe 8 AN TS A
o (J3T THIFS FFoAT AT ANLT FACS 2ACIT;
o (oo, REIT @ ST T foTATS A1 |

SEICEACE L)
Bayes Theorem

@ W AITHER TIACHES 2R IS GoFIRTEAR QTSI CFCG ) AF6 G5+ ALAHB® 27 |
OIZE T& oI qHTZ U3 *TS ST IS GoeE T (F (9 G0 oI TR 5 (@38 (T
TAATAT IR LI FEF ST ©IF TP ([2CTH SAWF I |
4, Ay Ay, e A, ST IGARNE o1 | BT GF0 GOl A A, Ao, ... ... A, TR (@ (@ 930
o IO1F *[TS B 2F | SIZCET B GO0 9607 G2 *TS (FIF 9o A; 4T FG_A
P(A)P(B/A) .
TP(A)P(B/A) AT =1, 2, ... ... ,n
P(ADP(B/A))

~P(A/B) =5 A P(BIA ) +P(A))P(B/AL)+ ... .. + P(A)P(B/A,)
@63 @20Ea Sy |

P(A/B) =

@30 Sty IfFS TIRfer qIR AR
Problems and Solutions Related to Bayes Theorem
BRI -: 0SB FIFAET B, B,SB; (I fo70 TG 45%, 30% 9% 25% I TATM BCF | SIAd 71
Teoflfrs ACET 5%, 2% AR 1% @7 | T& FAAN T0o GF I IS 5IF FCq (Tl (9T of
@B | O @G B, (N @l SeAire FeiRer Fo?
T 4f A0 @Io7F REAT TG A (ST AC>-
P(B)) = 45%=0.45, P(B,) = 30% = 0.30 €3¢ P(B;) = 25% = 0.25
P(A/B)) = 5% = 0.05, P(A/B,) = 2% = 0.02, P(A/B;) = 1% = 0.01
el fdifoe =G @G 31 B, (I @Il SeAmes S,
3 P(B3)P(A/B5)
~ P(B))P(A/B)+P(B,)P(A/B,)+ P(B3)P(A/B;)
~ 0.25x0.01
= 0.45x0.05+0.30x0.02+ 0.25x0.01
_ 0.0025
= 0.0225+0.0060+ 0.0025
0.0025
= 0.031
=0.0806

P(Bi/A)
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Factorial, Permutation and Combination

Afeenea [Afeg seanere wfamrsr fqeemes e sfawe ffa oFa eoffas” (Factorial), et
(Permutation), STNG* (Combination) SRETRTHAT IR T 2 | [N0E AT (NGTET ToCE SACEADAT F4T
26T |

¢ (Factorial)

47, n @ @F @A e A MAT | @4, n(ATF > ALE EF TN [PAE AR AFeT 5 AR
QIFEACE 6 T n (NAF | FLFOFOIT @A T n! (SHIF- Factorial n) | Factorial n 4% Fae
NP A | 5 ALFO'E AL T4 T | QTHCE—

n!'=nm-1) (n-2) (N-3) cccovvrereieeeeiieeens 3.2.1
TArRA-3
5! =5(5-1)(5-2) (5-3) (5-4)
= 5x4x3x2x1
=120

©T&TT, Factorial 0-93 T 1, wgie
o !'=1| I{E, ¥NYF @ 7T (Fl@Factorial- 47 TIN0 TIT 77 |

=517 (Permutation)

U2 eF FOUE IF (AE FEFH I G [ 511 s wdanm Fw o3 72 @
(order) AT AR &fGAEF F& =W [RAPT (Permutation) | @36 B MUF IEF T© LI
A 8T (15T 2T R LA | @ a, b, 42 foafs qeela ez s1eayt 2@ e

(¥) efedm @ T 3 e [RTIeR 7T 761 99 ¢ (a), (b) 932(c)

(¥) efsam vt s 3 e KAy 14T 2@ =T 3 (a, b), (b, ¢), (a, ©), (c, a), (b, a), (c, b) TS |
GOI(F, n TATF ¥ 0 AT [ 72T Z3-

. n n |ﬂ

G,

" p, = R IR |

n= (NI IFI AT |

r = &fS aPTel I/ AT |

3! ! = Factorial fNt7=<s 5% |

Twrad-g4 5 fog T6-93 I 26 T3 AT [RAIER M F© 2&?

AT 8
dAC0@, n =4
r =2
n n!
Pr = =)
41
4x3x2x1
= oxl
=12
el fRereTa w2 12
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(i) N3RS TBCE Afe CFa n-o I AreICeT RAIE= 71471 204-

noo_o_nt
Pn= Gy =

(ii) nIRATF I/ ALy AW fOF €A77 I8 QAT AE 93 O 47079 I€F AT TG p, q 93
¥, SR RIIER 2T 7a-

n n!

pr:p!q.!r!

T (Combination) § WWE T FOGTET I (ATF FEIL ICF QIR WX [FET AP QI
0 T T© LI QT A AT FQT TOLTA (I6 19 T AT SIS ATSTFIBLE ATFHG AN FeT
T | @ — a, b, ¢ €3 fafs I (ATF 2N FTNCICR M T =t
) ofeqm 9o w3 e 9ffe T 23 ¢ (a), (b) 99(c)
(/) efeq vl s 3¢ e 9fde AN =T ¢ (a, b), (b, ©), (¢, )T |
O[T, n AT T (ATF ARSI 1 FeJF IF 0T e TR0 72y 2 -
”crzL{WQHT(f):L} @MT,r<n
rl(n—r)!
G,
"¢, = ANCICAHT IR |
n= (N0 IFI AT |
r = ofs T /T MR |

! = Factorial Mta*s o |
FNCICHT S0 I8
" !
N N =
2)  "c,=1
3) "c,=n
@  c,=1
Tarad-3° c, @F W el e |
s, _ 5
© =216-2)!1
_Sx4x3X2X1
T 2x1x3x2x1
=10
o7 e
TP & 200 FERH A AIF6 T IM ST IATOF A T TS ST SIZ

AT T T T el B & 7 fGfepretaa «B Tewlts [T 01 | WkE FostE!
TAMICT TOIFHLE AT RO 190 71 F TAMINS T FASOCF U 595 ROW o1y T
T (T g IS (B A, OICF A 0T |

ZTE-5 91'@‘[_501
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TR A o7 | f5e 961 8 Rfoe T 2wy AR ekt 7Y |

SR TR T I | TR A 8 W T F9?

v 909 CFC@ TEREE @77@ oY @ &= 2e |

7' 961 A 8 B WHIT 20T TWIRAIF @0 @d (F0@ &N %9 P [ANB]=P [A].P[B]

7' 95A1 A @ B SHIN 20e1 IR @ @ CFCE AT 9 P [ANB]= P[A] P[%]

@5 9T 8 I AT 815 w1 waF e feeferie e st foefay weeey |

<) 80 AT ST TR Fo?

) IG (e *fF WA 93 2fF @T& PR AR F9?

o) AT AT T A FGIRAT F6?

@5 ATH S¢B 77 Ty, wwwyy 81 e, ¢S Fite @I ot AW 7@ wie | &G ot <@ T
20O (ST 2T |

%) foqfb = 2=,

) 3% AW Z7;

) AAGTET GF2 TR GF I BCS;s

) FACE S e 707 WL

8) ATEIFT o fog a2 «F 30 T ©F FWRAT el Fee-

@R A S @36 “ATEs 20e S O 94157 F1 267 | @3 ©FTe Gal =11 “IheTR FeR=! fefy
FPe-
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