2T
o
Probability

SNCAR A GG MR TR [foy ey T I | e I e MR 37 @A, BT A
AR TEo 1 7 IO RN 4F N 91, FWRAT TR AR AFSTH@ (TS 2N AR | AR (I
oA YO JTCT ATHTS! AFEIL, TR P 5T NG | (@ 9 o1 WPHE® o @ 7] CHq MR
GG (T A =, @I- S BT 7 2K o Baeq, «ft afsfmres ey, w0t @ GFd SR @I
2XE ST 1 | G TG I ©rgd [ HCEHA1 47T (AR |

3G AIfes = IG5 Tifed AE™s TN o) AR

«q 6T AR

AT 5. T AT, G SR YT 8 o qm

AFSR 8 IWRE FrOAT TAAMY, TG 8 AN
AFSO ¢ WREE [ e S

AT S8 8 (IR0EA oWy, (MM Ry @ FTIea!
AFs.e g e e
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- Definition and Theory of Probability

SRy

Q 215 T AroAf-
o TBRER ISy eFF ATl F1ITe “AE;
o IWEFR AfSg ToIM T FACS AR |

I IR [

Definition of Probability

(I TG ¥OT AT A BT IFIE WP F1 212 MRl G- B & | ARSI (I W61 W60 6 9607
T O ARE FERAT | (P M ARFCIR G0 oA TP T IRAT IR (G oA IR
TIATSCE @ THIF TR 0T |

(T OIS ST T IR

S T = e a1 2o ST

M (@ ANFCIR NG FAT TR IR (P ol A GF SGPeT T[] AT m = O A ToIfs

T ST, P(A) =1

TrrEge : (@I @G TReerE IgT eweet A $Iw TWREr, P(H) =

T S Bfoer qr=er

Some Concepts Related to Probability

F) A= (Experiment):[Afue *t$a wi&ic “fkvifere av @36 Fier, 1 JFRe WO IR ST A
30 |

) MF “&A% (Random experiment):24d #S=F< (Random experiment) <3 T3(@ 8Ky T IR
I ARPCS SCAF N (A5 7609 MPHOSICF I AR AT |AAHCAT Tl MR vd f7od 0T, G0
T 7S (Random experiment) '@ I & I(F: (FIF G5 0T 2@l NUHa FA9 P2 A[rs |
UGG MBI T AR 1, 2, 3, 4, 5, 6 TS (I FAFG AN A ©f WF5S ©ICg o1 AR T |

) 3T (Trial): (P GG AT 2ol TG PG T FACE G3T A G 0T | @NF : GH(o
W So IR T F21 20T, Aros w12 @ 930 JRIET AT (537 |

q) T CFG (Sample Space):(FIF (AT AN FBRT T TACEA (150 AT CFe 0T [T CFacPd
TRTHC S AT o1 = | Gfo @1 et =R Ry e W H 8 T | Todd TA! (Fd,S
={H,T}

8) T 7 (Sample point): TIAT (FERF ATOIF TATD o1 997 (Sample point) T | @F=: GG
I Cw ARFE T CFa S = {H, T} @3¢ a3 T3 fqaesz 6 1 sl n(S)=2 [He T ]

5) WoAr (Events): (FF Arw¥ &l @35 MWS (@RIER SqeeT TAeER G160 qoa1 01 | SR T
CFE TATIGCS 9o 0 | TP TRCHCA TG I8 9% A, B, C3opifw =@ fovar =511 foyeg fafeg
APIF Ao TP SCAHT P ZC:

5. IR ¥ (Simple Events):d% @ w691 @6 T 7 e v =31 oraee @ whas e
o1 0 | @N: A= {H}, B = {HH}, C = {1}3%51f |

N[

BRI -2



R.

PR AR

@A T6 (Compound Events): 3% (19 96T GfK Tu=1 77 foeay oifos =7 oreeet @ w6
QT BT 6T 1@ : A = {HH, TT}, B = {2, 4, 6}2%51 |

o, 4f%® 6491 (Sure Event):(&FF ¥ GG 967 G617 I G T o0 WHooSd 9604,

8.

¢.

TSI (A6 To=1 0T |

SfRf%® TBar (Uncertain Event):(@ {rF @36 9641 T6C08 2T KR w18 Tore AN,
G OIS N(5© IO 0T |

7% 31 #IfS=7F B (Complementary Events): (FIF T CFCaF A FREE (I 07 S
TG AW e SRS FPeE=T (o0 NS WO A7 w61 07 | WL (P
AArFcad 9o (Mg WG oo T0xIR Ao 204 | (19 90 A G AR OIS AST
ATl A TR o1 & @ : (I 2@ IR O T 0F@, S = {1, 2, 3, 4, 5, 6}ITHE (TT
FRAFT AR 61, A = {2, 4, 6= OF AfRF WA I A°=S-A={1, 3,5}

ﬁ!’Cﬁ CSNDCER AR (AT T:

L.,

nd

FREE 9641 (Supplementary Events): (I (] ARIFCAR AT TS AR I Go]
(T R SV TS GT5 T TAT (@ I T SIRCE @ ToTAIS TFF Ioa1 90T |
@ GG @ ! 2w Tonwet =o' H 9k T; @R SR A7 Ie=11e GR SItnd
RIS G5 {H, T} 2002 @ AR%- T (Fq | O IoAGS To7FF I+ 0T |

9.9/ JEeieT 41 [{fvg 964 (Mutually Exclusive Events): (e i #idrce i 2 T Srolfsd

b,

BT5-5

T OGN T (@, OAF (@ (I GG o1 I T6[ A T, ST @ oIS AT IGNed
TOT 0T | ACHCE ToFISTHAIR NCLF (BT ALF 79 ACF 1 | @A = {2, 4, 6} @ B = {1, 3,
S5YRBE 7R Jere 9o | R (SAibiad TRy I @@ -

A B

TR G Qo4 A1 S<oRe ¥oAr (Non Mutually Exclusive Events): (e ¢vq =t qfer
V=G W69 9N = @, S GH(@ T6T 8] SR 9041 7 TO0F 2R SQeee] 1o JCeT:
GUFCE IORER AT ALE 797 A0F 1@ : A = {1, 2, 4} 9k B = {2, 3, 5}T5%% 2R
SR oA | 0T (SIbTad ARy (AT 2=-

S—
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5. AR ¥6 (Independent Events):f6 T69F 04 @ (FIF G0 TOR FGENT, NG q67 A1 7
TR T 197 1 (A SR SRS FAI W0 0 | Sreid IM 7fo T61 G@ Io1F IS
SICAR RSN TOT MBI QO A T OC OIS A TooT 0T |

So. 98T 6 (Dependent Events) 76 61 ¥ @ & @G IO TR, N2&G 967 A 1
TR ToF 97 T SIAACE SR 61 0T | SoICd A7 Bfo W0 IIcd To1F A OItwd
SRIFOI IO TR YT I | T ©C O AN T T |

5. WPBI 9o (Equally likely Events) (@ Ao ToiPio 5+ T0IF MR T &+ O&

TOAICECS TPBIRT To 6T (AN (FI G I Fowsr A e (H)@mﬂ@w%a«

W(T)le | STOGF H'8 TGS TPTIRY ToT |

2
3. P T4 (Impossible Event)s (P 2R TG (& 641 (I e 9503 1 SICF ST qo 1
0 |
IR [y Toqm

Theory of Probability:

MR *MGF FWE T e A QT e I 1 [feg s [foy fes Mmeas
RfSFen RIS IR | @ 7E FWREK @ T AN (TR, CIEE B @fors ot w41
TR | AT

3. &t (Classical ) I SRCART (Aprior) 3T 2ifef$® (Mathematical ) 8I<T,

<, *F= (Empirical ) 31 ST (Posterior) 3 AR (Statistical ) I T2 (Relative) 8K |
o, & 799 (Subjective) BT

9. ¥o: P (Axiomatic) SR |

3. AT A SRR A ANfAfSH IR (Priori Probability)

@ A AT @6 AR ST T TRANE @ AT TPWIY, AR IS S TV
T TR AR O IR (@ T NG I SIF @ I5FR oAt T[T 70T |

(PIF SIS n RS TP, AP JGAANT 8 FPHE TR WL (FIF ToeAl A I ST FoA[ed
AT M =G, A GF TRl T3-

AT SqPCT T AT

AAFCOT (B FFT RAT  n

P(A) =

¥, AJrFeTR I SR A AR I (Posterior Probability)

o fdifre =18 0% @ (@1 ARHCS PR TG T 2T (S TG TGP TN TR 0K
AT (NG T TR FAGACS ANRTS TF T& oK AR TR 0 | 47 (@ o1 A @
TP P TRAT M GR (N6 (BB FRAT N (F PRI SIS T T, A G IR =3~

Lt m P
P (A) = o @2 &I W FEw S aAfrsw R. Von Mises

o1, & 499 W1 (Subjective Probability)

@ BRI (@I Ffe Rexicaa e, [eavar ¢ sfeswer Sitems @6 w0 =1 s e S e
qCT |

2TfB- -8



PR AR

ey wfew 7i2 oferw foqom SR 9P THR BRI foy fof 20 AP | @NF: W& 3B 277 WA 5
TfE 70% TF FAENS ¥ FiG TS 20% TS AF |

93 REIG M FCaTKyness @ Jeffreys e Sfoefwse | ©tq TREIBe fifos fofe 73 9t o @D
T

9, ¥o: e 38941 (Axiomatic Probability)

5T FWREF AR A MGl qR @ ke T A offefw A. N. Kolmogorov. «T(q
TR Rt sReem e g 7o Fa 71 el w1 27| Ok G 7o T SR 0 | T
ez 2= :

P, (P IGAR TG W[ 20O R W AR | 9 0< (A) <1

q, AN CREI (I IR, P(S) = 1

9. M A 8 B TR IGHe 9o+ &7 ©F P(AUB) = P(A) + P(B)&J |

/o7 rerew

(P TOST ToT A7 A AT I W5 71 Z(e12 MR HIF I = | ARSI (I 9041 To¢d [
9503 1 OF ARAR FRAT | (1 (A 2RI G5 IO N Fe] FeA[we] TR G (AT Fele
TR APATSCF & IO AGK 0T | TR e (KT 0y o1t W 2%, (5BT, oyl
cFa, T 77, o1 Torifvr v | «zieT TBRAR [foq Toqm @S9 S_eRR TR, SR
TR, e 97 IWRAT, To:07% TWIFT TFW ACACE |
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AT 5.2 TR IO SV, ST 8 TG

Theorem, Problems and Solutions of Probability

\Jar)

Q 215 T AroAf-
o RN THFS TANWY N FACS AACI;
o TWINI FHFS FNHATI FANLT FACS AACE |

IR IO TATAMF

Some Theorems of Probability

(I TOFR TR W7 IS T W AT | TR O<P(A) <1
2l : 4R (I O AR T (F@ S IR A G5 1o |
RlCIRIEN

T CFG, S G T I RAT N (S) =n

o1 A G I 791 IR, n (A) = m

TR IR IRGPAICH-
o -1
m

n

4,

@, 0<PA)<1
SR (B IO TR *7) TS A T A |

T TS TPTRET IR FATGTPTR

Problems and Solutions of Probability

TrieFd-: 930 Y9I 929F A1 Yo Wl @@ FOwA F40 =0-
T, T CFGT BT | GF (G FAeT TR FAG?

<, Y25 AT S TBE] T2

. IAACF GG AT AR FWRAT F©2

9., JCCENT GG AAT AP TR F6?

©. G0 AT TPTE TR 92

5. I AT 1 SR W[ Fo?

B, G0 WA '8 GG (FTer AP T FO?



AAL:

ST S, @6 @1 Sewe! i rwE T E oFa S = {H, T} 9
@3 T 7 2o T 1w n(S)=2 [HsT]

.

GO JGT 2K Il Yo TG GG W) T 20 T4 CFaD 21—

H T

H HH HT

T TH TT

S={HH,HT, TH, TT}
UG (G FeTIee] RATT = 22=4
TG S SR et Tl IRAT 96 | T2 (HH)

. G SR SR IR =%=o.25

PAACE GO AT A SegFel FeArwet 12T foal | 7=l (HH, HT,TH)
. BAATE GG AT S AR =% =0.75

JECEG (T WA S S et 7Rl foafG | 72 (HT, TH, TT)
GGG GG T SPI FIAT = % =0.75

GG TR ST ST FoTr<eeT T 6 | 7w (HT, TH)

. G5 AT AP TR —2—0.5

=4=
GBI ST 1 ST S Fol2ee] FRAT GG | I (TT)
WWWWW?HT:%:O.ZS

GG T @ G0 (+Ter SPTR Spet Fetreee] 7R Y’ | 72T (HT, TH)

o, GG AT 8 R T AR W:%zo.s

PR AR

Gy st

o (I THFR I W[y S T N AP |

BT5-5
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Law and condition of Probability

SRy

Q 215 I -
o BRI @I FRES @ N9 FACS 2ACI;
o IR GG fF1ICS 8 AN FACO ARCI;
o ST TR Al IS AR |
TR [T 8 =St
Law and Condition of Probability
TR @ I [ TR S ©F
(Additive Law of Probability or Theorem of Total Probability)
(I A 29rFR A RFB Y A SrolfiF TRl ST A0 TWRER @R Al s F1 IR | TWRAR
QP 9 4R | F:

3. TR I GEAPTIRA @
¥, PR ST THAPTRIRA @R

FATR TEANT AP @APPE: G5 R IS 9o @ (@G TR TERE S eTSTHo
SRIFSI BT FITI T AT |

SR A 8 B #FPR IeH1e 9o =T A 8 B I0IF TR,

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

oM : «fF, A AT WA CF@, S GR A B TG 7R Ierere 9o |

T CFG, S @ T E AT, n(S) =n

ToT A GF T R IRAT, n(A) = my

OB & T FF AT, n (B) = m,

e cexforas =y aT 2=1-

A B
Q@CRY A 8 B @7 W (I AR 77 (7% 1979AR n(AUB) = n(A) + n(B) =

TG FIRIIT TGP P(A) =% , 9 P(B) = %

NAUB) _mi+m; M o mp
nS) -~ n = tn =P(A)+P(B)

A ST B ¥GIK IBIEAT, P (AUB) =

-.P(AUB) = P(A) + P(B)
SRS K TP AT G ToF CH(q el F I @,
P (A1,UA2U LU Ak) = P(A1) + P(Az) + ... + P(Ak)

2TfB- Bl-br



PR AR

AT ST GHAPTICRA @PI: UfG oia SR Wo=I9 (@ (PG W6 TR OIerd ATSIP(o
IO TBRER @I 20O S[MF IHCE G019 AR [CAFER TN |
IR A € B AT SQE1e] GO+ 201 AR B T61F TR,
P(AUB) = P(A) + P(B)-P(A~B)ZJ |

oM : 4fF, (FF AT AR TECTFE S GR A8 B fS A7 Seie <o |
AT CFG, S G T IE AT, n (S) = n

oA A G T 97 IR, n (A) = my

TOAIB R T [R7F T2, n (B) = my

0 (oxbuas ARy AT 2=-

T A @32 B @3 AT 9 AT n(ANB) = m

= (oabrad A=y (AT 29
S 9

A B
(ANB)

Q@RPA 8 B TGHR W& AR 7 =ieg

Sn(AUB) = {n(A)-n(A~B)} + {n(B) - n(ANB) + n(ANB)
= (m;-m) + (Mz-m) + m
=mi+me-m

SRR ST RGPS
P(A) =", @@ P(B) = @<k P(ANB) =7
4R P(AUB) =%

_ mi+mo-m

B n

mg m; m

7 hon

= P(A)+ P(B) — P(AnB)
-.P(AUB) = P(A) + P(B)-P(ANB) TJ |

2TfB- *Bl-5
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TR @l I@: I & 7 7 CFCE TR TF-
> @O I [F1F ToAT AR TR =]

2 &I I [T To IR R =]

S, O @ (IXF WO TR Ah): 725 w51 7T =0, Tiw @ o WAl SRR SRS O
TOR TMBIRF STHCET I SR A (FF S 7 oS A 8 B 735 qrhiw 961 =0T,

P[ANB] = P[A] xP[B]
QT 3 4 AF, g TN CFCT AS B 12T AR ToT (@ -

T CHCEE (NG FeAreet 72T = n(S)

A TOFR ST T TRAT = n(A), B IO SegPel Tl 3R = n(B)
A N BEGHR SqFe Fel FRAT = n (AN B)

Nz coxibras AR AT 2=:

Todr PIA] = %(%l . P[B] = %(%2 a®  P[A~B] = MACE) ’s‘(s“)B

_n(AnB) _n(A)xn(B) _n(A) n(B)
PIABI= 9™ = " nis) - n(s) X ns)

@, P(AnB) = P[A] x P[B] &wifee

RS (AT I @, P(ANBAC) = P(A)xP(B)xP(C)
2. o I (FRG AT B CFC@): 2T S W01 G0 I5F TSR TR GHoF *[S& WAl '8
SHT *SIF TR QTFCER T |

=P[A] x P[B]

*[ST4w IR (Conditional Probability): A € B (FF T[T (F@ S O3 S@YS F2(0 6] |

ToAT B @7 S &+ A G #8101 TBRAICE P[%]wwww@%w-

PIA A B] =P[A] P[> 1; P[B] #0

BT5-5 ‘j‘é’T -30



[ AfERR
IR, TAAGT A & BT *[STHI TR P[% JaI=T & FHCE * SR FTBIII-

P[A N B] =P[B] P[%]; P[A]#0

o ;€[ AF, S AT (FCA AS B 92 A o1 @I

T CHCET (NG FeAeet 72T = n(S)

A TOFR ST T TRAT = n(A), B WONIF ST et AT = n(B)
A N BEGHR STqFeT e 3T = n (A N B)

PIA] = % P[B] = % P[AﬂB]=m%2“WP[A IIWA(Q)B Pl ”A(E)B

SI3=T @, P[A N B] =4%2

:M%l XEJ(%% [ 27 8 FRCF n(A) 7T @9 I A2 |

ﬁ@)l Jrﬁ) = P[A] P[%] e |

P[AmB]:m%2
=M%2 nJ(E% [ 23 @ #1JCF n(B) @il @9 I 12 |

58 e oy e

/Gy  serewt

VR 3 SColfdT IO T (FICAT AR TR A AT THAPTRCP ISR G 0T | TRIGME
I ST IO T (PICAT AR TR, A IHAPTICE SR G5 0T | (PICAT o1 967
3 T AW S (FCAT AR A Ao =7 q1 AT NG IR A, T OIS SO T [l qh
oA 0T AR To1 T6T 7 WEoT AW O (@Al WoNF 71T goiie =7 A o7 I@, oI
SRS WSTe A1 W& o1 0 [ {7 (@A G0 AoAT TR TR O (A WoAR 207
O 1 A IO TR 187 (T 1T @ ToAIF AR *IS A TR 0T |

BTG-S BI-5
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Bayes Theorem, Factorial, Permutation and Combination

\Jar)

Q A T -
o (J2(TF ToAWT foTUTS 8 AN FACS AKE;
o (J3T FHFS FHO TN TN FACS 2ARCI;
o (N, RIPT 8 S TS oTITS ARCA |

RIET TN
Bayes Theorem
(@ MR 2RI TAICHCET F IS I1e oS SroiFod (g O o 9o TEAHS &7 |
SR T GO WHIR G2 *TS 2T IS e SO (@ (P G0 6 TR 5AF (@28 @
THAATTIR AIRIC 2T R OICF OIF NP ([FECGR So#AWy 0T |

a0, Ag Ag . A SR JGRE 901 | B GG 9o T A, Ay, . . A TSR (@ (@ G0
oI GO *TS WS 2 | S B GO qCHCT U2 *(TS (FIF o1 A; 93 FS_NT
P(Ai/B)—M%LL‘]Wi—l 2

~ SP(A)P(B/A) S o
. ] P(A)P(B/AY)
~.P(AB) = P(AL)P(B/AL)+P(A)P(B/AL)+ ... ... + P(A,)P(B/A,)
53 (I20ET Ty |
(T TAAW FHES FPFIRFET GR FANGFTR

Problems and Solutions Related to Bayes Theorem
TRiRFe-: UG FIFAER By, B,8B; (¥ oG TG 45%, 30%93e 25% e SRAWH I | SITvd 4l
Tl AR 5%, 2% @R 1% @7 | TS SRR S G0 g (MO bIF FC (Al (T ©f
@B | T I7fT B, (I =R Seelifre swReT Fo?
T < AT @B 26T B A (ST SATE-
P(B1) = 45%=0.45, P(B,) = 30% = 0.30 ¥R P(B3) = 25% = 0.25
P(A/B1) = 5% = 0.05, P(A/B,) = 2% = 0.02, P(A/B;) = 1% = 0.01
el fEifbe IRfG @fGw 21 B; IR @il Seswcas I8,
: P(B3)P(A/Bs)
~ P(B1)P(A/B1)+P(B2)P(A/B.)+ P(Bs)P(A/Bs)
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(By/A)

BT -3
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Factorial, Permutation and Combination

AR [ifoq Me e [Kraees sBRAR 2w iftmm owv@ ‘oifas (Factorial), <RereT
(Permutation), 1CZ* (Combination) XRETeCET [IRT I 2 | 0 G2 QREAST TGP SBT3
2 |

¢4 (Factorial)

47, n @ @ g A AT | G, n@E > AW WA R PR A 71 o IR
QO JET T n (NP | ARCFTOFOICT T &Y n! (CWIR- Factorial n) | Factorial n i Face SIws
T | IRCFO(B'S IR Fl T | ACFCA—

n'=n(n-1) (N-2) (N-3) ccervririieeieee, 3.21
TArzee-3
51 =5(5-1) (5-2) (5-3) (5-4)
= Bx4x3x2x1
=120

©@rer, Factorial 0-99 T 1, oidie
o !=1| R, NP FIF MRAF CHC@Factorial -3 R &Sy 73 |

&7 (Permutation)

M2 MU FOLE I8 (AF I FE I3 7 51 7Fhd @@ oy o e @
(order) SPACA ATECAR &AfacE I =7 [FPT (Permutation) | @6 e s I&F T© A
ST I (02 T [KIER FRATT | @F- a, b, ¢4 Foas 0l RAyeR R4 =03 Tz

(F) e «fs 3 I fo7eeT [T "2 =03 £ 3 (a), (b) “=R(c)

(%) afear 7ft e 3 T [y AT =& =7 8 (a, b), (b, ¢), (a, ¢), (c, a), (b, a), (c, b) T |
GOId, N RGP I8 77 A R 7=2yT 24-

n. N -~ |D
pr_(n_r)! pr_|u
A,

"p, = MR R2AT |

n= GG JF IR |

r = i\ SPTor T/T TR |

31 ! = Factorial fNoi=<s 5% |

Twieae-34 6 fog Te-ua o7t 26 a6 A [WIeR AT Fo 263?

AT 8
dqC=FCa, n =4
r =2
n n!
Pr = taeryt
41
(@2
_ 4x3x2x1
2x1
=12
e fqemoe s 12

2TG-3 -39
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(53
(i) n 5T 8> Afs e n G a0 IMerest Repiem =2 =3 -

"pnz Uﬁ%ﬁfzn!

(i) n RGP I8 WKy IV O 7 T8 QLRI AE AR OF KA I8 WA A p, q 9% r =,
O R R4 Ta-

n!
npr:p!q!r!

AT (Combination) § MW MAF FOUE I8 (AF FEIB I TR W0 [FQ1 7_FHCF G
I 78 TS AFNR AR T W /AT TOUCE G5 99 T AT ST ATSIFIGIE TFB6 AN T
T | @9 - a, b, ¢ 92 A5 I (A e AT T2 =S =07 8
() ofeqm @t w0z 3 oo 1o e 263 3 (a), (b) €= (c)
(d)  efeam ft ez 3 fea «fds = 2@ 8 (a, b), (b, ¢), (¢, Q)TN |

TSI, N ALF I8 (AF ARSI 1 TS T8 0T AfFe ANTI= 27T =01 -

N n! N n! “n
c,_r!(n_r){w(r) } T, 1 <

- r'(n—r)!
QA
"C, = FTICICAIF TR |
n= (G I8 R |
r = &S &Pl B TRAT |
! = Factorial @ t#*& % |
FACICAT TR0 I3
n n!
@ G = ri(n—r)!
(2) "c,=1
(3) "c,=n
4) "c,=1
SriRze- °c, @7 T fefy T |
5c. = 5!
2~ 2(5-2)!
_ 5x4x3x2x1
T 2x1x3x2x1
=10
Gy  serewt
FopCE fGfepT 2o TR A IRBL ey AN O INTST T = TS O S{gGIT

ARG FCT T oA IewIF B ¥ O [GfepTeteTE @R et R T | R FOSTE

TAMIC ATSTFHCEF 2 T A 1 Fea TAMNTR SEHOCF U 3 Rod ooy w9
O (T TP eI I8 T, O HAC T |

BTG-S 158
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Mathematical Expectation

\Jar)

Q 215 I SrAf-

o il Ao MGl @ GF TR 1T FACS /I |

o fifSP Ao @FIE fF1CS 6 &N FACS A |

o NS O™ QAP oTTS 8 YT FACO AR |

o ifdfeT eyl swifFs Koy TR TN FACS AHCE |
Nfafes aresmt (Mathematical Expectation)
41T® b Aforsfav Hygens & (#1171 T Zro  Aififed i 4=Fell (e | SAIRae T (1 A6
(P AGITS X, Tl fere TWRAT P, @R X, BT TR MWRAT P, 2031 O QIR A6 ferom afifeifos
o5 =e1— X P + (-X2)P2 = X4P1 - XszW |
@I fifves HF 5o13A 2ToTS WIW R STnd ey fer S8R @oiherd IIfEcs @ 5o1ad Nifafess erepir
30T | 4 (@I QfoRe (i 5o/ X R n RIS T AR Xy, X, ... ..., Xn IR SICAR G TG P (X3),
P(X2) ... ...y P(Xr). R X 5oTCa “lifofe o=,

E(X) = XiP(X1)+ XoP(X) + ... ... + XaP(Xp) = Z Xi P(Xi)
i=1

NS areyri wfigdt (Properties of Mathematical Expectation)
073 HECR Affes ererm emrglel et N Srae T 7eE:
1. 72 1 SoIffS M7 beld (@SReeT ohifdfes ooyl wine e fme sifdfes eroymim @irrese

e | @R X, y, z foafs e 5o 7w E(x+y+2) = E(X) + E(y) + E(2)
2. MR T Srelfed FAT i 5EA eae ofifafes arepm e e fe anfdfes eremim wdwee=

e | w2l X, y, z feafs 8 < vo1% 7@, E(xyz ) = E(x) E(y) E(z)

3. @9 AR NAfeF erepl a3ha T | wile @ @3 9% 2 @3 +ifafss areri, E(a) = a.

4, @ GFH ] 556 € I FIHA eITER Nfafes et @ i verea Nfafes et ¢ b
@I A | T X @3 R 5o @3 ¢ @ &< 2@ E(CX) = CE(X)

5. 3 (MK 5FF 8 I AR [REAIFER MAfss eremi, I seaind siifdfes erem it ¢ & wawha
fEarrreR e | @], X @< (79 e @ a @b 9 =0, E(x-a) = E(x)-a

6. aIh MY OFF € GFH FAFT @ Nfafos o, e vaha Nfafes aom ¢ @ b
T ST | wLfe X @ A9 579 ¢ a IS @99 T, E(x+a) = E(x) + a.

7. X @3 3 5% @3e a ¢ b 9 &% =, E(ax + b) = aE(X) + b.
8. @9 @I T 5516 X (& X IF qeola Nfafes et x @1 nfafes eremmia qwela o I© 1 79
7@ @i E (X2)> {E(X)}?

9, Waﬁmwxaaﬂmﬂmm@wﬁwﬂi)zﬁ

BTG-S BT-5¢
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Mfafss erera ewgaf T==my (Important Theorems of Mathematical Expectation)

3. NfAfe e @t 9@ It TEF Ty (Additive Law of Mathematical Expectation)

ffoey oo «@a Ceas

@R THAATHT I 2 75 - AR @R Ao ereyir witws fver fover erep=ia e
T | R X @ Y K6 T4 1 55 =6 E(X+Y) = E(X) + E(Y) =R |

et «fE X 8 Y 715 e 5o |

X €7 M TR FTPTIE X1, Xz, v 1y Xy SR ST TR TG P(X1), P(X), v oy P(Xen) | ST
Y 7 N IRATE TFTE Y1, Ya, s oy YRR ST TR TR TG P(Y1), P(Y2), ... ..., PCYN)

ST SIfe, X beepa anfefiess eroymi E(X) = ) Xi P(Xi)
i=1
GR Y BeTepa aMfefes ereym E(X) = ) Yj P(Yj)
[E
@, AT 5T X @9 M MRS W, M9 551F Y @ n FRASF N @7 AL AR IS T MN FRAS
M+ if#*28 @3l 1 551 (M+n) (o 33 |

4, (M 513 X 99 Xi @ M 5516 Y U7 Y| UF W &Re I IS WA WS =91 P(X;, Y))

qR X 8 Y 75 14 (1 5519 I IWIRAIF el 3@ St P(Xi, Yij) = P(Xi).P(Yj)

m

@ EX+Y)= Y Y (Xi+Y)) PXi, Yi)
i1
=3 T (xi+vi)P (xi) P(Y))

Il

LN

S
I

LN

Xi.P (Xi) P(Yi)+ Y. Y (Yi).P (Xi) P(Y])

i=1  j=l

LN

i=1 =

= z Xi. P (Xi) HZ P(Yj) + HZ (Yj). P(Y)) mz P (Xi)

j=l i=1

=3 Xi.P(Xi)X1+ Z (Yj). P(Yj) X1
i=1 =

= Z Xi. P (Xi)+n2 (Y1) P(Y))
i=1 j=

- E(X+Y) = E(X) + E(Y)

4. NfST eferim i@ a1 i Soeimy

Multiplication Law of Mathematical Expectation

@R A TR AT : G AT R e oNfefes ey tve e e ereriR wereteR
T | o], X @R Y B6 28 7 5o =6 E(XY) = E(X) E(Y) TR

e 4 X ¢ Y 95 98w 5o |
BTG-S BI-5



PR AR

X @& M FRAF TPTE X1, X, ... ..., X I SHF FRARTIR TG P(Xy), P(Xy), ... ..., P(Xm) | SR
Y @ N FRAE TPTE Y1, Yo, ... ..., YR SR IR FTZE TAGEH P(Y1), P(Y2), ... ..., P(Yn)

SIS S, X 5eIRd aAifofe erermir E(X) :mz Xi P(Xi)

i=1

AR Y 5T AfefeS erorIl E(X) = Z Yj P(Yj)

=l

@2, AT 5T X @9 M RS W, WWY T n RAF T @3 AN FATSNE T& T MN TRAS
W= A8 @3 1 5o (m+n) o I |

47, Ao X @F Xi €@ (A 55 Y 7 Y| U7 W &R0 I & RN w241 P(X;, Y))
qR X 8 Y 75 14 (] 5519 I IR e @ St P(Xi, Yj) = P(Xi).P(Y))

G NS LrOT™IIe AT —
E(XiY)) = 2 Z (Xi)(Yj) P(Xi, Yj)

i=1  j=l

=i "Z XiYiP (Xi).P (Yj)  [P(Xi, Yj) = P(Xi).P(Yj)]

= xiP(Xi).nZ YiP(Yi)
i=1 =1

= E(XI)E(Y])

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

NS eroymir TTifFe RfSx TP @R IR T4

Problems and Solutions Related to Mathematical Expectation

TG-S 3 G5 =T A T 20T GF SAER AT TRANGTETT Nffes erer T2

AN § T I, T T A0 SR 007 TAMSTEHR T x R X-IF 78 N 27 1, 2, 3, 4,
1
5, 6 R G ATSIFG N TI AT AT P(x)=gﬂtwwfiﬂzmm

X 1 2 3 4 5 6
PK) 1 1 1 1 1 1
6 6 6 6 6 6
TOR E(x) = X {xi.P(xi)}
:1><%+2><%+3x%+4x%+5x%+6><% =%(1+2+3+4+5+6) =% =%

fasy M

@I fozg e veed afsls Iw ¢ e e TeRER ot TR @ e e fifes
Zrort I MG (TR/SRT) T 5oerd @I Syl O (&7 et ooy @I T
R fG (FIF/SET) T BT SRR ST ST P 7P ASTIHF G H |




Up E tilfcaalpy
Fb ASTST FUIR

TS oY
S | BRI Tl TR | 5w 96 ¢ Sffoe Toam Ay 77 e TR |

3 | *SIRIT TERAT T P | 20 2P (X, (B TOAIF TG *[) ‘CS A WL AR |
O | A € B 2R IGiieT 9o+ 26 &N A @&, P (AUB) =P (A) + P (B)

81 A 8 B 2R SIGHe o+ Z(eT &1l F% @&, P (AUB) = P (A) + P (B)-P (A~B)

@ 1 95 9591 A 8 B TR 201 IWRAR @ @3 CFea &N« F« P [A~B] =P [A].P [B]

| 7B TG A ¢ B SR 20T SRR @O S (W &I T P [ANB] = P [A] P[%]

q 1 9 @ e b =@ Mrwceim TETwat 7T | 7 cwa mRe 6w Fw- ) 136 2w e e
T2l ) 92 T @ w@id fodq qiEl [Forey ; o) AU (RE, GG FT6 8 (TG WA

b | (J2CEE SHAWT FICF A0 |

5 | GG FRAEE By, Br8B; (I foxlG IAGECT 45%, 30%9R 25% G TAMT (A | SICAd =IAT
Teolfrs AT 5%, 2% R 1% POo | T IR TS G A1 (MO HIF IR (A2l (1T of
@B | T I/fT B, (I =R Seelifre ST Fo?

So | (Mifere, REyRT W FTICaT @R kel e |

5 | ANfefss ereymia seear e | afifes arermia e forge |

| A T (@, U IR (e @i Afafes e sive e e ereree @
T | SR X 8 Y 75 Fr{i hF 55 =0 E(X+Y) = E(X) + E(Y) TJ |

SO | & TP @, BB AR CHIBAa @O0 Mo oy qrvd fer e erepmia @oeeea ST |
o], X @3 Y 76 918w i1 55 =& E(XY) = E(X) E(Y) A |

38 | GG =@ T2 AT 20T I TR PItda TRANSTER ANffos oy o2

s¢ | 915 A 3¢TT F71 =tr, o ay 8 771, 6 Fieem «R Wit wmr 77 =it | Wk oft = I
(S (Ol 29 | ) fodfl =t 703; <) fF 5 Tml 203 o) FeteT 98 TR O3 I =(F; W) IAACE QT
JICN 2 AT §) ATOIFIH o o T @F I67 =0 ©IF TR el Fpe-

MY | ¢ A SR 1o #6200 fF ©FT 7457 Fa1 =71 | G35 ©PTe (GFT =1 AT FBIK! wefar e |
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