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IR, B — T e 6] — B AR R & & [ AP o, ik St R —
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MEFTTUHRBAT U, BEREBRABRFEANERHAE
MR — R E . '
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HEEHLE AR N KB BB RE.
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24 000 12 012 0.500 5
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A—ATRIEFRBEENELRAEREHREEYRIT¥RE

IR ( Galton) B3t K. B B X AR
RmE 1.1.1 fas.

B ESmBA—/DR B A H
T& ETHE R LR ET
T CAEAETSNELETH
PLEMESE. REE T —HE 6T T 0 2
M. &5 EARR P HE—
T H ERHA R, W ER%E
ABF—A 16T, R LB E. B
RLWAE W, A KE/NER, W
HEfa 2 eme, JLF B _—
FEE. B R UL, N ERTE A B
FHAR+IRE. X ABERE

00000000
9069

i)

A1.1.1 REPIR

FRABREIR. RBFEHEROAEN, EXIFAERREH

ZlE REFERAKERE.



5% — B IFERE IEIA AT R AEARWA R, BRE
i

R, MREKMER -k HEREMEER BLAE
WECE A, RS BRBE R Z B S — MR MR ERNTFY
E7ER B E W B 3 3, EMBEERERMFH o HERE
FEXTRRAE. ANTES & BB F 9, Z 5T BN S i, M 58 B 38 9%
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H#EAEEHOAZH BT, 690 R IR H R B 7E R A
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R, Bp — 1 BEVLH M BLAY A1 3R H 1 5 4 B RE B H 4O O 12
2, XFMARERNEZ AR T REE. PRI EERBARILE
1 A B AT REME R/ R BEAL 4 B BB B9 AN BB A7) 788 T o
BH—MERRE, BT UM E#HTER.

X F—NEEILEM A, - P(A) RFRZEFHRERNAT
BEVER /DN, XA B P(A) BRAR R BEHLE1F A BYBE R (probability) .
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HEMERHAWTRENRKDUNEERREL. FTHENHK
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= RESHE
BEAAMESK P(A) BER T BEULEE M A 5 4 1 71 BEHE SN, 7T L)
Bk 7E N RESRR R, P(A)BKUBE Fy(4)= 08

K. RZHE P(A)R/N, N Fy(A) BB/, T HBEER P(A) B 55
BiFZHUMER. LT R REHERET-FFE.
B MERAERNYE
Fy(4)=0 (1.1.1)

HER S FUOREENEH,ENKIRERRIHEE N K. &L

NicHREMH,MEA
Fy()=1 (1.1.2)

BE,EARBEBEANAEF ZEMBEVLEMSF, UL A+B &

NASEBELHAE -XNHMG MY E
Fy(A+B)=F,(A) +F,(B) (1.1.3)
XA AR R SR AR .

LARBA LS BRI R, B ER="ERERELR
B Blan, “Ael R A N KB P HIMEER 0”7, “fEfTBE
MLEHAENKRRPHIANFAEAKRTF 17, “ W FERIEHA
SR EKAEMBEILE 4O ERME M, X LHERE T L H
(1.1.)R,(1.1.2) 5 & (1.1.3) Rk .

BJa R E R REEENIHEM T DR B XN EE,
BiX N BRBERE F (A) 5 P(A)NASEE X—BEARKH
B &M, ERE L E—-ERMEBELEHRN—MERRE. UERD
K¥EED, ER—-MBMEMHT, XG50 K8 R L B 7 B 15 25 X
5] R B 4R ¥k i — 2 B a4k,

BEEBMENERXRAAENERE T REFHHMEN—FHF
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MRPEL THEFSH—REAEES, WF4 BE BEHESE

HE, EXAZABBNEAPR S, RN T AP H%RR
EH—RBERMPORRER, BEETHERERFE W
WHLAL. X R R 5B R 1 5 i IR B T B 55 SR N 4
MR AR B RIELEERROAAEF REH.
PR T R ETAIEA R A WA ER.

S RHEIEZE R RRA SEH , R PR e 22 ) B
FLTE 18 tHEF 19 g8 200 FF R T MBI H R M F 0 8F
B ERNEMERABELRE, BEREBIBRTFHHR EEN
REMERHBARFE —BERARY  ANMBEEEREAK
BE B934 4.

20 A RMRBENMKERHELZ.

B 55, R I0 B RS 0 R R B SRR, oy SR (R R A B AR R
FBAL BV R RLA B E 88, SRR SR B K, WK 8
B EERR—BRBEABFNEESXZ — XY FREWEIRET
FREA.

HR FEERTHFNEL M FREEHERE, AMTIARE
TERYBASEREGARKRERERIE, EALXHSERE
hERRWEAFENE, B KBSEIEF AR OILREE &R E
BB, RN ERBAS N ERR TERBEREN S AT
Z— EJLTER, MEREES T IEERMESFER, BRT
KEDEH¥F, WE B0 HES T RIS PSR EE.

THMEBERNE, T ENG I 20 e B F5IAM
B KBRS 1 % (mathematical statistics ) , B LA R B
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HEREM, MR EENARSE TA AN TR &K
FEBRKNHERINIFT . ERABRENHEESTFE,
EEAYE TR S AshEH MEERF REEE Y ITE,
EZMRLRE SRAERILES T EARRE TEEMA.

§2. RAZH 5 H

—. Xz

WA TG, RNEBE LI HEERRWEARE. BREAEES
HUERBREARNHMES.

SHENASLHARLREK RN ERNFYHTHE”.
“WREEE LR, UERMGERZ N (HEH) R (tal) , FRE
XA 7T AZEAE [E) 4 T B B 1T

BATEXNBH R R BMER. Gl —RET, KIXOHE
HAEERETRRE, XERTAREEIANER. BRI EEN
REWKEM AR, WATRERANWERSE (IE,E),(E,R),
(R,IE), (R, )M R =RET, NERELERT R, BRE
RATDEEMIHERER. B2, W THRBEVNAE, AT ENE
XMAB AT AL R, X5 RN ZE R (sample point) ,
— A o TR AR S 2 B A2 2 8] (sample space) , A 2 %
A~ ERKR GG B ERATREHREVNARNE 2.

T — e fF.

(Bl1] TEAREXFEHERFRE, EERSEESN 2=
{Z#,A,B, - ZI| REHEMN, XIMEASEREERMEERS,
R LB 18] B R AR 2 1]

(B12] WME—/NeF eI B FE — XIS AR F 5, 7T 68
WER—ERIFERBH, MARERE-IMBTEIEN LR, X
LA LEREARERCY 2=1{0,1,2, -} XX EEHLF

« 0 .



S REAR B S RE A 5 T LK BB LA UK BB 1 3, LUR RRA1T
AR E B A BN AT B A

[H13] RSB, BRI A RE A2 HERY
0=(-=,0),H0=[a,b]. ITREAEFTALETHELF LML
B, ENRE—AKE, RE— T4

(4] ZBEEN, TLUBRA SRR (x,y,2) , Hhx
ERBBNAE,y ERGE,: BREE. X, BASEL=Z%
25 [ Hp 3 — K 45

[$15] SRATITEE - BFHEENFRNER, 80 M
SRR — MR (1) ,0<e<T B3, N — M REA A, XA
BEARZS (8] 2 0B B0 8], X 2B A %S 8] 2 BB ML 3 72 ( stochastic
process) B MU BF 5T X1 £2.

LA BT AT LA, B 15 R (6, R A 25 6 AT BAAR 24 8
ERL IS -2

EA R BHEEAZ AN RBLL TN YAXTF
— BRI R — A B LIS, 0] I — A 24 B A% A% 25 1A S f
RE WREE. BREMERHFR R, — REBE A2
B4 FEN. X RDEOMS, KRR N1 E IR R R
M MAR, T LBE NGRS FLE, —MEEAS
18] T L4 B 45 4% o S P 25 AR T A R B9 81 . 5 o R A B A
R 2 B R A PR RE T L BLIE R T AU, BB TR
BB EA AR ROER NEATFEL+ TR 5“ATF
FI", AR I HEBA B G b AHEBR ™ 5 B AHEBL " %%, R
425 160 O 1 52 19 25 0 M TR TR, L7 B 0 B U0 65 4 R O E SR A .
BAVE % ARG N ) F o 2 b T XA B, 2 66 £5 170
A RE R,

-

BT RAZ E S, BT LUE LE. RITERNER—1
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Bl F FF 1.

[(Bl6] nDiehieh 4 AERM2 AR, RAOIHBEKKM
R PERET A R B . E X ERFEIT RS 4 RARD H %
71,2,3,45,2 HBRER 5,6 5. R (i) BRE—K
B SR B TKEE SR N EBHINERE

(1,2),(1,3),(1,4),(1,5),(1,6)
(2,1),(2,3),(2,4),(2,5),(2,6)
(3,1),(3,2),(3,4),(3,5),(3,6) (=)
(4,1),(4,2),(4,3),(4,5),(4,6)
(5,1),(5,2),(5,3),(5,4),(5,6)
(6,1),(6,2),(6,3),(6,4),(6,5)

83X 30 NEERAERNHEA £, WA B T B A 25 6] 783X A a] B
LORXBEER G RRIMENENFEHERMETUHRETEHS
Hh— e F {4

A —KEH BB,

B KB,

C: 5 — KB IR ER L B3R,

J& T X S 54 5 R T AR S B R M AS R AR 7E TiX S B 1 2 AT A
SR, BIRT A BBLBINERFETIIREASZ—HA:

(5,1),(5,2),(5,3),(5,4),(5,6)
(6,1),(6,2),(6,3),(6,4),(6,5)

AER 30 N FHHE MRS EEX =184, 58—
NEUMEEE T MR SHERN, B2, ENEHREASMES
£4.

FRBAE—TRINER S, BIEXN THEM— KR o, & LA
EERARBT S WRE MIEN 0o e S NERE,
Mtk wes HRAMEL, BNMNRBRE—INEE IR EEYE
AEEEARNEEHLRE-IAE RAITE,IEHNT.

B RANEEHRE XA SHENES REFHREY

11



BEHEREETNE— T HEFIHR.

Hit, BB WIS REARITRBNAR EERE
ATHEZE A RBEX—FENFHRTRE.

RIVEHAE T 0 WX FH, EHESRAR S LR
HEQFREMERS, WA QURELE, FTLUER Q2 NBRE
. R, RIS R SUEN—TF4, EEFRAR FEHA
BRE FARTEEH.

DREGFQERBFURKE. MR, AATREEFSER
MRE AT AL, DRFEFSATREF A AR REEIF
f (BA T SRR MITE, RITERIELAREF SRS HE
A BE AL 1 T AR o 16 T R 48 — AL .

=. ZHHEHE

E—IMHEARZEFBRTUE XA IE— " F 4 SHREHE
EMAREZ - ERENRAHRANBREENERFHHM
R ELREET , EEBERBRNFA N ZEILAERERGT RS
AR ENZ R R. VR4 F A Z BB R, AU B R
MERZMNREGR AT, WA LARKE e — T RFHK
mRITHE.

THEHRITEFHENXRRBFHREE, RITREANF M4 A
5 B Z KR,

HAFHE-THRARKEEEBF, MICHN ACB R BD
AHRABRBET B AIHEGBEETENH A XNFMH A RE
DRIFEFEM B RE. FIAE AL RBFNAELS A7, U
Big“ RE|IFFIARBE 6 4", M ACB. BRIEMHEM A, BE D
CACQ

WRADBEBOAFM R, MHKASBENHHFAET
B,iC N A=B,EMKF ARG RE, B TTEER K.

MFREMEABFARAETE A PR & BT H R F 4R

« ]2



HAMBES B ANMIEE, TN AARRARRE. B
FUAARR KBRS A", A KR KRB E S
AN BREARAMX LI, W AGRA WX SLF A=
A, 5SRO TT BRI 4 1 % S 3 44

HEK N THEMGAREN B, EXHITFHEN:

M ANBHAB RRiAFINET A & BHIRARKES K
ENASBWX,FMHABRRENH A SEN BRI RAE.

FAAUBRRELRTF A B FH— W AREERHE
& HENASBHH, EHAUBRRFHARFHBREN
HRE QOERENHASEHBELRE—

#AB=Q MFm A5 B RTERN K4, 7 A5 B EFRH
B HAARITHEEN.

ARRNAE N TEAEEENAS B, RITKENKH N
1,304k A+B.

Fi A-B REETE A FTARATE B PREERNLE, 2
HALSBHE B A-BRRIFMHARETFE B RRE.

XFHEMEBENIRFENTHE LHTRNEE, BAITE
WMEH, BEARTHRENEE. XSRAEH P, BRH, BR
Bk, J 0 sk 20 5 AR AL,

A EERIE S AT LE T E R E MR RRBMT :AUA=
0,ANA= G XA LMEN M L FHIE X BR A=0-A.

1435 B BUSL AN T 8 FE AR ( De Morgan) 38, IR R XHB R I «

AUB=ANB, ANB=AUB

FREXTHERE XGHTUELHER, ZHTUHE

BE-Z

AUB=ANB, ANB=AUB
A-B=ANB=AUB

HEARERAFERMEHE . “XEH"HHF 5L, AL E
.13 .



XAafMizRAREHTEZA.

AR AYE EFREFETHRAERRREHEHHXRBEE
BAEM, XFRREFRA X (Venn) A.

=4 0,A,A,AUB,AB,A-BEFE 1.2. 1 R4 R AR LS.
AHEHMB BOAMMNT AWEAEZELQRAE B WEE ;A M B
HEARME, MM T A B WAERHER.

AUB AB A-B

HlL21l #HHEEHE

HATABI 6 RV X LR R, (* ) 30 R BES R Bl B4+
F Rk, BfiReREH Q.

AEE—KERERK MEHE S FTRE6TH 10 MRS
IR ;X A RAE—REBAR, EhBE T EHNITH 20 4
BASHR BRAS5AERMEE,MH A+4A=0Q.

BigH WREB R, EH T 10 MEA SR :
(1,5),(1,6),(2,5),(2,6),(3,5)
(3,6),(4,5),(4,6),(5,6),(6,5)

HEHFAUBRRFE—KBE _RPELA-RKEBFER, E

.14 .



BETI 18 MER R
(1,5),(1,6),(2,5),(2,6),(3,5),(3,6)
(4,5),(4,6),(5,1),(5,2),(5,3),(5,4)
(5,6),(6,1),(6,2),(6,3),(6,4),(6,5)

F AB RN FIR ARG RER, T il T 5 B A EEAS SR

(5,6),(6,5), X2 A5 BHFAATHHEAS. Bt C=4B.

FHA-BRAF-KE/BRRMB_RBEH AR, EFT
(5,1),(5,2),(5,3),(5,4),(6,1),(6,2),(6,3),(6,4)% 8
AR

AXEIE EHEE LB Z R ENGE

W'Ulﬂ 95(;]‘3: n /|\${4: A| ’Azy"' aA,nFﬁ A| UAz U-- UA,.ﬁ L=JIA,

TR A Ay, AREL R R AL A, A B, 455
WA LA, A TR E RSN, R, ICE A +4,++4,

-Ei Z Ai . *ﬁmi& ,FﬁAlAz"'Anﬁ n Al%%%Al ’Az9"' 9A,,|§JB:J-2%§_:.
i=1 i=1

H%.
ﬁﬁﬂﬁﬁﬂ%%&j-

LJ A; rw A, rw A, -LJ A,
#ﬂﬁ&%i%%$€X§*ki AMHLE% MR K
e EENMIEREELAE — MR EE.

Xt FAIFIAEHR G A, BiTE X
KA X BEE.
BHEMBERLTIXRAR, EMNMIEHBARIEE.
(1) . AUB=BUA, AB=BA;
(2) #5487 .(AUB)UC=AU(BUC),(AB)C=A(BC);
(3) #EE#:(AUB)NC=ACUBC,
.15 .



(ANB)UC=(AUC)N(BUC).

BEREARHEESIFERRA, FHEINXRAKEZHEEE
B IEH AR (Boole,1815—1864) R P HE AWM X R RBHEET
SAUE, T HX ML EER LRI RSB EE
HE AL, RIMNZREAS —E, AREXSABRRHNIES kK
BEXEXRREE HESAXEEREXRARRREMEMS.

(#17] # A,B,C R=1F4,0

(1) PERX=EANBHEHERETURSRN :ABC;

(2) X=ENHFHEEFRE—1FTURMR A :ABC+ABC+ABC;

(3) X=EANFMEIF R AT LAER A :ABC+ABC+ABC;

(4) X=ENFHPELRE-DTATURRAF:AUBUC F
ABC+ABC+ABC+ABC+ABC+ABC+ABC;

BH—FBELE K FERE ABC, EEWBAR, S BFMRA
H.

(5) ARET BE CEMAEENLULRRN:ABC BA-B-CH,
A-(BUC);

(6) A5 B#ELEM C N ERAEW UFE/RN:ABC B AB-C B,
AB-ABC.

M. AREEZE

RNEZEBEARBRNHEA S HHEAZ A, X F A4 % B R
NEREXRTE. XREFENELAZE, HREFEH THERARRE
EOARIRMIREA 2 (]

HORAEBREAZE, AEEALN 0,,0,, 0, EXFHGHE
AL Q FAEM FRESIESRM XN, EAQENRLQE, SR
REH EXMEAZEPSIHER, AENEIMHEAR o, 5 E
—MEEEX N, KRR o MR, HIEZH P(o,) , ERFER
T B 2

Plw,)+P(w,)++P(w,)=1
. 16 -



X, BRI EAREXTHE AERERSMHEA S BT
BEFERY R/, b %, AT E SCE o — M AR .
EBX1.2.1 (EfHEFARNBERP(A)RAPEREAHE
RZH.
ERXME, BRE P(2)=1,0sP(4) <L

SEE D 6 s, 5 XA A-REA AR 0 B0 e (G A

TRE&INTHIMETLE—H, #E‘Jﬁﬂ?%l@m% B HRPEEI

Ml&# %), W P(A)=30,P(B)=30,P(C)= %,

P(AUB)- P(A 1.?)——%“‘1%%‘?=

?ﬁ!l]%ET—ﬂﬁﬁfﬁ—ﬁﬁ%B@ﬁl‘E#Zk%I‘ETJ.

£ EHEBEERET B AN EA SRR SRR AR, X
b2 (A B O B A 2 28 ). (EL R 40 b T Ak )T BIOR AT S A A
FREOGE, MEBB LR EME, X TXM—BHE 8L,
LAJG ¥ BB R IT .

§3. & M @i B

— BESHEAR

I —RFEVL IR Z 8, AT e — KB # B BEL I
R.XFBEV R EE T HIFFIE

(1) ZERABFENLBUTREREEFTR,EWH n 1,00
Ao Lo, o0, THXEEAERFHREAHEEN;

2) F o 0,0, WERESERARETRY, DENEL
A B RE R H — A

XEMENAREMBRZBRVPNFEER, FEROMER

.17 -



BHERBEXM EFERH, —BIEXRENRRHBERBTR N &
AR HAMBESRRF S A MY ERNA, —JTE, BT
BRI, ERITISAE B TERSERRERENFSEARE,H
B, FATHE NSt R T R S AR 5 — |, o
RUBE R B AE 7™ A TR AR G 2 55 ST P () R LA R 58 ) 2 K B
FPEAEEMA.

ER, EABRBREREAS EH K —FRH. TLE Q=10
@y, 0, RN A ZS 6], T B LA DA

P(w,)=P(w,)="=P(w,)=

S FEAER A, BRATUERNRER LR, I A=0, +
0, 4o, B S R X
P(A)=P(w,)+P(w,) ++P(w, )

=_+_+..-+—=— (1.3.1)
n n n n

BRIAZE T SR R B R A BRI — A B, KRR
S BB, TS TRIME A R BT R SN m, i T
0 @, o, HIHILSE A f T, BIE 789 BLAT A B 3
“EREETREER 0,0, 0, £ AR ENRE X
B,

m A MEASHA NS
n T REA B (1.3.2)

% EEE R B LT (Laplace, 1749—1827 ) #F 1812 4B |
AEAMEN—BREL AEBEREAIMBEHTRAENL  BNE
HERTHREEGE.

HHMBAEEZTEMA, MR ERRE P Z—.

iR EREA,EENETWITRE)ZRA FE KR
T ERE, BRAEFH ST, XX =R R E R
EHATEENZHREEEEATHRASIEAZTN; BN ER

.18 -

P(A)=




SOfE LT, 7 A A 56 0 B R BAR A (0 KT A A I AR
RERE), X, REENEEITERERAMERE, B~
an P RESL A 2 T AR I, FF R IR R 10 85 R R FI W B 7 ah
MR,

KT RE, TR SRS NE IR, Bl TR E %
SR G R R R T BB 2 B TS %, RITEZ R R
&1 BB TE | BIE = i 0 BE 48 i (37 d8) 5 (R &) P28 8l
M.

BN 7= & B 5 SR N SME E B A ok, T B3R AT SR BEYL R,
AR AR — 4 7 dh P B 9 AT RE VAR — A, X IE B oy AR R,

-0, A% o RBIK ) RER, EMBRIAGARS, 5
Bsee—r (LA ERHAER, ERBE). XFE—K, G
MAEF B — BRI, 3X a+d RERPREE— RBEHEBK
REVEER —#*.

AHACRIRIE N R A, BERIE V4 & , W5 BBk B L AT LA
R RO RN ESER, GIIN—FH, %R, =%
ah L SESMH S AT R A S MBI A K RE O 4R HEERAE R R
i R

RMREMEH LA EEERE, XS E HHBILES
JROT A BB A 00 T F) L A JR A B SR . R AL At , X A il 2R Ak
R LA TR v, B T LU R S I BAR RS, N A & 2
J7 R FlnF KRR R ALY B R R g, R
Fob B Y 4 2 4 AR B8 X MR R

HL b, SR B R 43 (R AR BE TR S Ak b B BR AR Y R
#R. LU RMNEFE P RERER, BRI T it

BBl 6 RHEAXMENITRERE ST RMEN— 67, E3#
ARFAHAMBNFHRRRITERX 255 FXLE, HHRH
HMPFZHRENTERYEEMEARD. TENESRAEH
AZEMERS FHAEERNER MEHATERMNGENEE.

« ]9



ERLITRS SR ERE LI 588 4K
ZVEXxHAEST AN

L. 2BAEGANAXNESET TR FRA.

RERE HHATADSREA 0 FITE, BT ATEE 0,7
BOHTASBREEBEERT ALBEE o, xn, H I (E
1.3.1) .

MERE FHHTASEE o FMFE,HETAIEE M
%BBREASES ASBREHTH, GHTER A LR AN
BREE 0, (E1.3.2).

4,

n,
4, n,
n; ny
) / \
" 1 4
B1.3.1 FEFEE E1.3.2 mkEE

BAX ZHKFETURES I ERMGE.

2. H31:

MEEF n MAR TR EEF RS r SRIETHS, X
f BE 2255 S8 B B i B9 5 2R 0 BB LB .

X HES AT 43 2 B2 < B — SR 0] R B, 3 e 4 YR B
WEELETRIHT, A—TRITEHERLEF ;75— KA E
B, X — R — BB EL RN AT RE, Bl E1 T
REZWHP K, EF—KEL, LF r<n

(1) ZERREERF, A 0 MAFRKTEFRE r HURH
THES X R HEFI R A A EE R HES , BB A nF

« 20 -



(2) EARMERERS , N n MARFEBHITE SRS r TR

THES, B8R
A =n(n-1)(n-2)-(n-r+l)

XAFHES PR T EHE . R 5024 r=n B, FR A £ HETY.

(3) n MARRBITER B LHFHA

P, =n(n-1)-3-2-1=n!

3. A

(1) AMnAARIBTRFERE r ATTRWAFREIF, 5K
HEE, HEEHN

cr =" _A_;_n(n—l)-~'(n—r+l)_ n!
"_( )_r!_ rl “r! (n-r)!

r

gqgﬁw:mgﬁﬁﬁﬂ:m%ﬁﬁmgﬁz

(a+b)" = Z; (’:) a’b"’.
(2) B ri4n+tr,=n, B MARYTEDTR kN, H
— & ALE IS A, VB EES ALV NARIM AR

!
n: (1.3.3)

rtorloeend

L, ERPRHEHRASTIRBL EABERE (2, +x,++2,) "BRIF
afaex BOREL, Y k=2 B, B IR K.

(3) HEnATEPE n, NHERIF” 0, N RIR27, 000 )

n AN RIRE” H ony+ny 4o 4n =, KX n AMTTEP B r A E

BHEAERRCHITRE (1 <i<sk) 0 ri+r+e+r, =1, X0

R RUBK i) B 800
()00 (129
(4) K n MFRRMTER FHELIER - A, R, IR

HBUER
« 21 -



(n+r—1)
X BEANBTESEEEH.

4. RTZHARHH—&AK:
AR E XKD, HELHE 0 =1, M- 0<k<n,

oA
() =i
WA P IERE n & k& k>n 0
(4] =
THIRARERTF _MABNITEFREH
(14x)" = Z) (’:)x

(o) (1) {2) o) =>

F A T BB 1 AT LIGE B, 3 — YT IE 2% @, b, B

GG 00 s
AL 0
(8)2+(’11)2+"'+(Z)2=(2nn) (1.3.6)

EHFI AKX B r REERM n BEEEZE WG E,.H
Bt B 7B, XAE
Al =x(x-1)(x-2)(x-r+1)
.22 .

2 x=11%

5] 3

B



(x) =A_;=x(x—1 Y(x=2)+(x-r+1)

rl r! r!

2’3%(;) = 1.
RAERE

("k“) =(—1)"(‘”:'1) (1.3.7)

XA X EELH o, FH T IK

®

(L+x) "= > ((:)x

r=0

Ya FEEHK B, BN EREFR.
= BEEETENGF

[B1] —HOUR 690 B £ 0P D 5 28 5, 4
BARERAERARR1.2,3,4 O BERED?

(] %W a,b,c,d 4 BT A 2 HESI B HOMHS, 1)
EAXKHBR AT 508 (a,b,c,d) BT —— KL, BEN a,
boe,d BUET 1,2,3,4, ELICRI R 0B BON S T 4 ATTHM2
HEPI 4L =24, T O H R R YOF BN B B, B
24 FHE St LA B — 9 T R AL, 3R SO
FARGEA 2 M, A ERARAERER1,2,3,4 05, Bt
BER BN =

[$02]) fE32 37 6 7 RIBTEA, BRI 1,2, 37 hFF
H 7 AR B — IR B, B R AU K 45— K T
et 7 1 B0, Ak 7 A BA BRI H K — G L, ok
6 MEASHRBHTBEK - FL WRUX KB BT —%
1B p, Bof =R MR b,

(] A 37 BRI T A9 4 K fE R R,

e 23 .



3
iz%mamﬂ;,wﬁﬁ,w( 77) - 10295472, [EE A IR E0; T
VB B A5 B0 i 0 R B B B A ) 8 TR T B,

~%§€B‘Jﬁﬂ%€r§kﬁﬂa(;) (3(?) _1, 8
p =—L-=9.713x10"

37
7
B — SR ERA[—TF T Z—.

:%%wmuza&aw(é) (i) (209) 7.8
py=——=Txp, =6.8x10""

37
(5

[#13] BWHn+l MEM,ZH n ANEM, X7 P25 #1T
PeBE, oK B8 W IE T 4T L 238 I IE B 2 L 3R,

[##] XAREMEELERTERERER BEAE TS F
FAE A B0 R 8 430 X AR AR 2 ), 0 i iR R .

HEUARFRHEEH>ZWETS”, W A RR B HER
B<ZWEER ,BEERIFRELLZEL - MEMX—FKE
B, A XRA R E B> 2 8 R TE B B e BT A AR,
BRAP(A)=P(A). BHBATMBHEREW A RBELS

F10=14,4] ETRTHEBE HER P(4)= -
(4] (CBERAM) A n ABR, A BRESAELL L RE 40
HE N AT (V2 n) i — T F, R

(1) RIEEH n METHEE —PMREBEER;

(2) ] n MEFHER—TIREEER.

(%] XR—HHRMEEE, B TENRTEANAEF
.24 .



FHME—A BT 0 ARIE N METFHOSEMEITANATR
TR 0 NHITHEERHS], SILE VAP ATRE o .

EHE—TREP FHGEEET n MRERBEE n 8
T2, S5O n! BT RERA

|
P1=n—:.
N

EE A RGP 0 AMEFALMEE,BIFT LA N MEFH1E
B n /.\ﬂe,ﬁﬁim;tﬁ(f) B X F BB 0 AR T
BERFHEIEME —NRIFE—HR n! , BUFTREERE N
N) ol
n NI
N N'(N-n)1

XA F Ry AR AR A — AR R A JR) B, R 2 5 B [a) AR
AILHERE.

B, A LR E R AR T, S FRBEIES RPN,
XA RIEEHLN FHITYEEPRIE T -3 K% 2 (Max-
well-Boltzmann ) %t it.

XUKREBMEFLAIS LA LZNERAE . RSMERES
Bn MNAFELERMAEBHERBEEp,. HiEn PAEEL
ERE S n ANER, I — 41 365 RIERFF, M N=365, i it
BRI 1-P, , B]

p, = 1-365x364x -+ x( 366-n) /365"
TRAEBET n 5 p, EH:

n 5 10 20 23 30 40 60

|

P 0.027 0.117 0.411 0.507 0.706 0.891 0. 994

% =23 0, A A BRI 2 n=d0 B, AL

« 25 .



IR #E—2 4 n=60 B, LRI LAF ELA ~AREH.
B2, BBk A BRI LR L BB B K8 &, X R BSME
BrRBEHLBR P o H B0, B E BV AR K2 — !

M. #MESIEF X

ERANIHGI HEIER — N R E BT, RREERT
HFER T ZR A, T EAE B ¥ 4TS P % w3 T BT ik B
A, AR ERARENSHRYSEHXFEES, RAET
BEARIE A RETE A 1 9.

BE— P A LU, 41 2 R BEALAL 7 ¥k i — Fh A 61, BEDLIL 7 ik 22
MAERE AR MRKPEE ZUA, EAXTUENNH
BEHLE B9 — A Bl

T R BRR R REE R U2 AT 40 A

[BI5] D4eFH o« LBRK, b RAXR, EfIRBE AR,
oAt 7 B A £ 5, BUZE R ERFENL M — R Rtk R 5 Bk
H— R R RERHBR (I <k<a+bd).

[F—F#E] e REBHRE b RAREMEERASR K (H
WRARENHETRS) , FEED HREKRRBEEHF R —EX
B a+d MIE AT HEFIEME S THE a+d ML R BT HE
5, BN (a+d) | SEEMMEIEA G2 FEHGEEN ax(a+
b=1) VX RERE b WHEBRRE o FEE, WA (a+b-1)K
B YT a+b-1 RERBIT S, H (a+b-1)! FHRE, B
BroR B R

- |
Pk=ax(a+b 1)!_a

(a+b)! " a+b
EXAGERE kLXK
HE—TFT HEREXNERERINPFENEFTLEERE -3
W BlnEAE L EPHETHE, N ERLEYE, SHMENER
WFEX.
.26 -



[Bofigk] e ABREFRBAXIKN, L6 HAR
WEEREA XA . JHEEH HREKKBEHIR —ELH o+
bAE E,HEE o QB E B E T RN HKAMA B HRE

MR, ﬁﬁ%ﬂimuﬁ_ﬂlﬁ(ﬁb)ﬁﬁi&,uﬁsﬁﬁk%‘ﬂfﬁﬁdi

A. ﬁwﬁﬂ%Aﬁw(‘”b 1) EEETE kREERER, XA
(BRI T 8 BIRT A avb-1 ML E FE B a1/
BB 75(“1’ l)ﬁ')‘ﬁc?f BT R MR

a+b-1
"=( (Z:-ll)) ) =ai-l-b
PR [ B A v B R A ) !a

EREE-THMRENAR, M RR EBETERBRMFE
AZERAF. R — RS FIEREERHEMMEN , WEE —
Tof gt 35 R U8 () L3RR i X5, R G 7 5 — M AR R P E B & R
BRI6) B £ B BR 18] 690 0 A HE 57, 5 — b A o DU R 3 OB T A
He BREERBH THRKER.

X IE OLE = A AR, XU T R —BEL B &, AT LA
AFRBREERHR, REFEIER, 5 L8 2 —HKN. EXAHT
FLORIMBEFTRE - TEARRHE —MEEFR ol 01
B R B I AR .

XA FEEFRN, EHEREA LSRR E G E K, %
N A — R A A 2 65 R, B P — A5 R IUF, 55—
WAL RIFT , 5 WG R —E R EH.

BEAR Al — N BEVLBLR AT A 1R B0 A 25 [ SR 5, BN b %o [
—MERBEFEESHARNRE, RITLZSIGACERA
B 8 B J7 SR AR, 9 B Rl — M Z R A Rk R EE K.
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Bign, %6 5 BRAFEE SR AR ML, EEEEOREZLEK
BRI PR ERBTEXMMEES, BRI AR S & FAER—
AMEAZR BRI, RITEE T — 7 LR a+b WK
BEAZRLFRHAE - BMRT“H E(1<k<a+b) REF/RK"
X—BERETHE. BROAFX AR b AR A2, W& A
T2 LUME—ITREEM I RAE, BZRETH FRARH
REA S A, X Bl BE SR AR A SRR R, A ) R 1k I B Ja — P A 5 1)
FF X FRAED BT LUE B IE AR, A X A 0k X9 F B
WA L5 5 .

. ZHaHS5BLASH

PR AR A P 2E, B A E R S S R A 2R B E
FAE R B BT A KR U A R, B AR K, X
57 i UG 3R AT BE R R B B EH AR R, AKX
TE] FR) i R 7 ¥, 3K e 4 B A 7 A R PR, BRI T A UG RS e
B, 5 AH R, BATT A BEBRAE R AL R B A A R 5 O [E] R
R, XFNMERBBNERERIRH.

THEHABUERTEFN—TRBRE, CHEELTHE
ISE 4 5 2E 7 A B 7 TR AR KPR A

[(Bl6] MBEM™REFH o UM b S, RATRA
R R AT A T N o R g RUIESFR kR IR
MRS RE A7

FroREBR RS M XA X, TERITTHETL.

(AR EEGE] Latd = RETHS A HEH n K,
AN ER A 2 ERIERREAL, B (a+d)" , HPEHG

2 (BNK G IE 7 4 3L £ ) away%(:) a*b" | BR EE

« 28 -



b,

=(Z) akbn_k:(")(i) k(i) . (1.3.8)

(a+b)" k| \a+b) \a+b
b= mﬁp—+—)ﬁﬁfm IR, R BE R AR N IR

A (A — AR SEES S EMB ). % F 205 E — B
VHETE LU % B SEAT
[FHEMAEGE] Mo (75 B o (47 5 69T R

aatteomn, s armanon(])( ) wm
SR K

(1.3.9)

XANREFRABILAS .
ME EF 27 i B 5RO R B KB, R R B 4
BE 5 R A BOE R, 22 5 B A K.

HLE,HH
ay( b\ A A7
B _(k)(n—k)_ZT' (n-k)1_(m) AAl
- (a+b) - AZ+b _(k) A+b
n n!
AL oAt
S

n akbn-k a * bn—k
"(k)<a+b>" AL,

(a+b)”
M2k a/NMEE, n-k L b /NFLAT:

.29 .



53d
h,~b,

FESEBr AR, ke — AR AR SR R A ik 1 05 5K, B9 e 738 O 3
ok BRI BILA L E(L3. ) MBETERER.
7 i B8 Tl R AN RO, T T ) SR L H A A
EREQUME, XA FZETRBTE, XRETURKTE AL
fE&.

FMALEBZER, S EATLUTHETIBRE . E—H&-RILEN
4, P ERS M(M<N) 4, 5B n 14, MEFEE m FR G E
BRE

M\ [N-M
p =(m)(n—m) OsnsN,0smsM (1.3.10)
" (N) " 0sn-m<N-M
n
X 2B IL 43 A6 B 53— R B .

FEXE HONEEARESARXE—NFE, ERNEE
PHE AR E ™ M P EFIR B E R, R EREERITERFESER,
T 7E 5K B [a] B, 1 B0 4 48 A B, KA BUR R FIBY , 9F HLIE B B ATT
A B I R R R R .

XA F JE A T T I R A TR

AXER A, fh R AP AR R B SRR E R T B
HE7= R EEL, B, R EH R P RGRE, W E R
AP SR U BT REME B 2R R AT R P AR W A
HRHhE — P TS B K G A AT B RN AR /D R TR A A B
W Z 08 R EATME T EH ™ M PR SRR T EME

.30 -



B B0 T B8 AL 5 B R G R B R R A B i B X A =
it P T AR R R AR R B, I A AR A KR FEOR A R
MERORBE. XTXNMRENHR, AR THERZITHEER
PI%.

B TFHEEHE ALY, B R A R ARIMLS R,
B ARATA B X 45 Fob 45 SR B0 7T BB K/ AT IR, XA R
TR SRR A ST R L = RAF SR T HIR K8, XM R R R
BERLENES NXBEOEH HERSEEETHTEEREIN
B &,

(7] MEAEMPRHE1200 &6, MTOLEHNIEEZRE
FHE Y, 2o E LRt A S, AT 1 000 K&, Fil 3
PEOBESHANEE,{F 100 &, G iHanwbitE £
%M

(] BUHEEn KA, 0 KA, BRMNE[HHN. F—K
L, RE KA ENAE o, KBRS, =1 200) , 8 ZK#HE
r &k (4txtABl,r=1000), MEFHFIDSHE b KRB, k=
100).

REELE_RBATHE k XFBICSANBEEEEILM S A

(1.3.10) # i
ro=[) (5

BHRELPR BT r AP bk ZFCS, BEEITK 0 £5 XK
R BB R FAE XA FAEE A o P i A3t
BT

p.(n) (n-n;)(n-r) _nz—nnl—nr+nlr_

pi(n=1)" (n-n,-r+k)n  n’*-nn,-nr+nk =P

B L2 nk<n,r B ,p>1, T 2 nk>n,r Bt ,p<1, B p,(n) % n<%a¢%
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n BB, T2 > n BB BT A n 5 F

- [nr
n=|—

k
B pu(n) S ERAME. SRRAE| S| #0215
it&.
AT
,‘,=1 200x1 000=12 000

100
XEMBENEREBREHEE p () BERASHE n K
B, PR A BLAR 2R 3 (likelihood function ) , B 38 1 5K H: 8 A H 1M 15 2
n A, X RPEEEH P ELMBERMAMGITE XN ETU
WA U5 B L T L B =

AR ¥ 3:0F-F.3: 351

MBS, EEEATAN 2={0,,0,, ", 0., 5 U
n(A),n(B) ,n(AUB) &t n(AB)ic %4 A,B,AUB &k AB FfF 8 &
BIRE A s 580, U AR B A R

n(AUB)=n(A)+n(B)-n(AB)
PR LA n, BIASAE R 1 4 X
P(AUB)=P(A)+P(B)-P(AB)
UEH<F D, X REEL PR — %R
iR A5 BARMEE,BAB=O S 2155
P(A+B)=P(A)+P(B) (1.3.11)
FHELEXNERE BAERNFBHBAGE,WE A4, -,
AR m ANFHEEREENES, N
P(A +A,+--+A,)=P(A)+P(A,)+-+P(4,) (1.3.12)
XA A& B (1.3, 11) FA 445 IE 9.
.32 .



% P(A)=1-P(A). (1.3.13)
[iF] HBFA+A=0, AA=JDFFL
P(0)=P(A+A)=P(A)+P(A)=1
A i
P(A)=1-P(A)

XN EHREX (1.3 13)MEE, EX BRI, HHEY
AR, EAMHAEREEEHMBERBRTRRITE.

(18] (8 - HE/RIEIE) —BBRTHRIREDSBE PN
H5HBPR TR 24 RELBE NI, XBHHEFHR—4EES
Ry RSt Ko

(] DAXRR—PFBRFHIREPBI-IAEX—F
., 0K P(A)  EX MG EBRFENFERMA.3.13)KX, 5%
RP(A) ,XBf A BB —FBTF 4 WERA H IS A, B R
5

P(Z):Z—4

M T 7% 2]
p,=P(A)= 1-(%)4=0.517 7
HUBRTHBRFH 24 REDBE -V AX—FM4, N

FATRI#E 8 07 60T AR 75
35

24
p,=P(B)= 1'(56) =0.491 4

B, RITALRTE PR T, TR E MBS/ T

XAREERRERBRL EHFALI,BRNERE - /KM
P37 (Pascal ,1623—1662) # i iy Rl 2 —. IE B X &[5 B 3
TR R R BEFE At 5 % 5 (Fermat, 1601—1665 ) F 3 4 38 {7 AT
B8, TP FRAR S E MRIB L.

[Bl9] —nfepdes N-1 RBRHRE 1 RAR, BRNAESP

. 33 .



PEMLH B — 2R, FF e A — RUBER, X PRGREE T %, % b IEK
BB R R R 2 D7

(] HUARTEFREBNBRX—FMH,MAXRTEk
KRB AR RETE P(4).

AXNRFRE-RAR, MEBERFHRERBARK, BT
FESE kBB ABR, AT k-1 R—ERBREEI A3k FL A %
#F T HUIE FERT k-1 WHEBRET ERBE i RERTISE & KB AR,
X—HAHBRY

-1 1y 1
O i)

N N

XK
P(A)=1-P(4)= 1-(1-%)“ %

AR (1.3.13) By R AE XA B R R S o, R H#t
BPAMEMRERZ. AaX(L.3. B3)FEZBEH, RAE P(A)R
P(A) FEM—NMET WA LARE S - ERRRES , B
MK P(A)ES, K P(A)BXE; AW EFMER. MAK(1.3.13),
BAVRATAERE S —1, BERS -1

MNEHBAEERRTS, RNRKABEETEA=ZAEE
TSR :

(i) X FIEMFEMH A, P(A)=0;

(ii) P(2)=1;

(iii) & A LA, A BBHELAHEE, N

P(A +A,+--+A,)=P(A,)+P(A,) +---+P(A,)

B MERFRABEN LY, E MRS ENRE

LB =R R (FR) ATt

.34 .



§4. Jl 1 # ¥

—. BIFSHEAR

AN EBR PR RS TR RS, I B T KM
RERIBER AT, A S R BOR T BB 37 & 0 B B A R, R Bk T
£ EFEARD N E R B A TR E %R XA %
A BEYE B B X S8 R RE — AR T A3 A LR 7 3 SR R AR

e LA 18] 8 19 51 F JF 4.

(1] FEANFRER, RERET , MITTREFI,EE
BB AR RS R BB EE T 10 AR,

[B12] SRAE—A 5x10° km® {1515 B 4 K Hk 40 km
P9 A it SR R i B AN 7 X IR B R O RE — B R, R B B
AHBERES D7

[B13] 7E400 mL BRKFH—NKBETE, S M FHEYLE
i 2 mL KA R B3O T RS , SR & BLK I +F i B .

—FMHEEARMEREANH 1 E?*B’Jﬁﬁ%ﬂ:%.fﬁﬂ 25

; 8 1 s
BT B T oo oo, T 3 PR MR T g, AR
S RESERT , RATH S L RA T LAk, I BE T AT i
3

A L s, B H /B IR — YO, AT B R AR A AT
FPUCE LB AL T FIUCHRATZ I8, B0 (13 2 00,14 : 00) , T LI
ST Rt — R, BB SRR A T 10 50, S 2 BT IF e
EHLAET I ERFAL T 13 ¢ 50 % 14 : 00 2 A4 4 7T, 4L 0

gl 1
TR

.35 .



TEH] 2 B, B TR BEHLE, 7T LUA N XM 8 P & S gk
AT BEME B — AR A9, BRI BT SR 2R B AR A8 S T I3 g 8 i i A

SEMERERZL, DS T o

R, 4] 3 P i T BUKFE B BEDLYE , BT R R % T KA B &

2
ﬁ—% iE\wfRZ ttm.

B2, EXRRFES, RABHITHEEREEXR 2 FH—1
ReOEXAREAT PR —4E0), BT LR 4/, BT IR =4, &
FEALUR n 1, XN AER TSGR AR RINTENEH
GIRERTRE. BT e RE S T 7 A RBT B 7%
FERKH g MR E X ¢ MW E(KE BHRERES) RIE
WHESHMAEREREX.

BHit, &L AR X O PRV — &, %R & 7E X
g 7R —FHM AR E SR

P(4,)=SEME (1.4.1)

0 #E
FEULE S, ERERZEEAEN. TEEE T

(Bla)(cERE) BAMEAT G2 8 SEXMBESE, LD
EHEBES— N 20 435, ot 3R T B
ARSI HAES AR,

(%] Vx,y H5IRREAE
BB 2 S ENTERER

lx-yl <20

X R — A~ JUAA] R 26 0] R, P BB AU 45 R
SERREDKR 60 MEFE BN A,
BEEM AN XBRAR G (B
1.4.1). PR &R R Ald4l SEMAE

y
60

20

- 36 -



_60°-40" 5

Z.HEFEEE

1777 FE 3 E B % K 7 F (Buffon,1701—1788) £ T F 3| &
& [ R, 53X 2 ST E R i — > R ) F

[Bes R FiEbEE P TR, ENZE R EEEEHE
T o, MBFEAER—KER I(l<a) B4, ﬁx“:ﬁlﬂ:ﬁ"ﬁ&' FAT
FAIR K BEER.

[##] P RRHHFABIRERN—FFITRMER, e £
A SPTRORA. S FTRNMEXRR LA L 4. 2.

AN
e %

o

K142 HFRE

BRA o<x<§,o<¢<w,u G iéﬁ:iilt’da%& m K F

T b6 5 ATEANR, DA = <sin o, R E KRR MK
B2 g M6 142 BT R TR YR

4 i A %Jﬂlsin edo 2l
ngﬁ'ﬁﬁﬁ;{= °1 = (1.4.2)
2
HTRENERS »AX ALBEFREMNAERTE » 8
BUE, T R4 VIR IHHES SEMZ R n, BRI EE

aTm
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VIERMEE p ZHMRA(L.4.2) KB

Al (1.4.3)

HEXR—AEIE,F 0 5nt,  E R MR B La FEE T
BEABMMEE-AZUEREEIK - TTHE BFA%E
MeRHXR—NTAERAUE, ERET —T2FRHRTR:
BUY—MHREER ESRERNBXEBENE—XERFH
m— AR, RERIHE SRRV E , @3 X KBRS Rk
X La.

FREFEFBHIRE, THERBEEHEET R

FRREHEERUOKEAE, FELREMT KT

TROGEHTXERBHARER (B TEN D).

T B OF|F B K| EERE | EXKE| TnHEBRE
Wolf 1850 0.8 5 000 2532 3.1596
Smith 1855 0.6 3204 1218.5 3.155 4
De Morgan,C.| 1860 1.0 600 382.5 3.137
Fox 1884 0.75 1 030 489 3.159 5
Lazzerini 1901 0.83 3 408 1 808 3.141 592 9
Reina 1925 0.541 9 2520 859 3.179 5

RE,BEHENMMFHRE, CEREERBRETE K
B J7 ¥ PR N BEALERHLE , W S 8 ST S

S RSHANRSEFT &
THREH, - HAERTFERFRNRER SR, SR —RHAT

® 38lg Gridgeman, N T. Geometric probability and the number 7. Scripta Mathemati-
ca,25(1960) ,183-195.
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BRI LR EE T —RIBEILRBK T BT R.
—RERR TR FZHEEEL, 5 —KEWEURIHE IR
B % TR A BB TR A X KT IR EAN
B F (Monte Carlo) HiE. TANAERMTENRIEFFE.
BE[a,b] £, B O<f(x) <M, ERITE

I= rf(x)dx (1.4.4)

T 1.4.3 0, 40 1% F B AR 09 B M0 B0 T AR 2 B LA ab
G EAMEER 6 FaE, |
WMBAITE G FEEHLHBA, W&
EERZEIHBEN
po I
(b-a) M
U FR E BE R R A L B
BN HERAREBAORA

n, 3 BURR{E-AE N R P 2 AR
AL, K8

Y|

Mr

B1.4.3 RYitHE

1=M1’;'—“) (1.4.5)

EBIEAER T B ZERD SERARANG S

B LB, HAERT MR R P I TR KA AR R
&8 77 ¥k W B 07 R T 8 4 K, B R B T B A B R AR T AR
- RERZESHERER; REG TEANBEREEI LA
HERmERRRONIHE D RERDENE R, MR
RBREBITEMITNRIL. REFRF RN RBERKMES TR
BB 5T

M. W4$¥8A (Bertrand) 3 it

I BEERRBERENRBRFELETERIEM. 19 it
.39 .



L, ALAMEGE, RERIESHE TSR, T UAHR
I RE LA ME— B AR E R A AR X HEHET, e EILM
UFERAEFEBENEATERNER, TEHRRE—1EFLZHHT.
[ BIdie] 2R 1 WENELMER— &K, K
Bt ZENEEN=ARONKBHEREF L0
XRE—NJUABER AR, EHRE T X ARE LM & LR
ARG, XN MENFESHARER, TEEHLF K=/
[#BE—] EAZXBERARRAR—BE, EEERLFY—
RTEARL U RE—SA=A]  BERAEEAK=A
BB IE A IR BRI R 5K 9 55 — S BT B I S B A Y

S HFTRERS T (L 1.4.4 (a)).

B

E1.4.4 NEHEFE

(] ZKABESHELKEEREX MSHTHEX,
AEMUBREEZETRE —HL HSENSESELCHERNT

S KA K TS, B BT R B (LE 1.4.4 (b)),
(K= BB AR — BT, 2 ELU S AR T
S R P E , B KK T3 , B/ B B ok B R, B

. 40 -



FRBES T (LE 1.4.4 (0)).

Fl—REE =ZFARKNER, AREFEHE, R R RERZLN R
RAARKETRERE. £E —MRET BERSERF LHY
o ER_MEETWBREZNTREER LRI, TMESR
=M@ETXBERHFT RERANYIN M. X=ZMERRHI
EMARKEILRE, N FTEANEILRETNS, EMNHRE
W)

UL FERE AR E “REHLH” S RTRR” (5507 R, B
B AR A G X B R B TR

1899 4F I BATE R AR RIL) , Brhxt LA BEREBH T
HIF, FUAX— A LFAFTERRNER. IFHEBHHMIE, #
T HERRHERE.

B TR 45 AT BB R B SRR A X P R, IR O S R B aE
A H g, EE X R —EA S RIgAMERN AR KN
EANE R, TS B R A U — 0. XU S AR R R AT X
A TR B B ML Ik 6 5 E O X B .

SRR R R A, LR RN TR
17T R BR R AR WL AN RRRA K.

. NAHEERMER

JLT R 5E L Rt B 5 U AT BT B 30 5 4 U A 5K, B e
IR FFMRFEME X ERES. XREEHH K HEL
BZRES, EEXEMN T IIRF ZBMAXER. FlIn% 5%

B(0,1) i — S BB 2 M A IR R A0, ) ik
N T A REABA | o e) B n= 1,2,

A= iAn
n=1

. 4] -



ﬁu%ﬁ%ﬁﬁ&ﬁﬁ REAFRKEHBERE TR EBRE, W

P(A) =—,Mi P(4,) = ZH,JXBTH

P(A) = ZP(AE)

XEBEMNEBETHAEREEHATFIZE.

g ERTR, LRI B I TR

(i) XHEMFEMH A, P(A) =0;

(i) P(Q) = 1;

(iii) # A, ,A,, - WREAEE, N
P(SA) = iP(An) (1.4.6)
R PPE R EIAE A R Y S5 AR R, (1.4.6) WE
SR AT 51 A B LA A B4 BOL , X PR AR O BT 3 AT hm A

§5. ® ¥ T M

— EEBELAEUEN

BAML, MBILHENTRELBE T RENRE, T H
AATTXE AR 4808 7 o Ath 22 Rl 2 B A0 TAREOR b R 7™ A T8k
BAHXE. BREBIIN I, X THREH - BREAHE—
BlanE A MEBE—NBFHRBE L. TR MRKREKTE,
XAF AT RE R B A A R AL BRI G A , Ti H
FEZAMBRNFRES L EEMBRGS LT AR LT
PREE. B UL AT LAGE, BUAR A A ok , BE AR AE O — B 4 SOR U, 1B
BRZ TR EISER, XMARKYB T ENHE P RE.

FEMRIEZREW, Bt 5t e REYL B 4 b B fa B, KR4 7T LA
VAT SRR XX AP BERL , R XS R AR 2R AT 58 AT LE o

e 42 .



FrT RN REGAET , HER WA HYHRNAER. XIS
MMV EGE 5 E R E AR RE R T, BB
HMBERATHEEXERN 9O HEGEAN 28X B2, X
EXHRRERRERBET HX, ERERRKB AT REHK
AR, NEREMETEE, FUEHEABEREER. HiEX
MNERETBAEXRESHATREROGE, Bl LB RE, A E
EAEERAER, MESIATHEE. fH, AETEHERE X
BEEARIEHE NG B2, X — i a1 5 B 0 st 8 UL
B bR A& eI R T — 2 i [ 8.

R gLX N R R R BT L L AE AT L. BB RN XM B RB W
P REAME—FHSHMENKRPAR, REFHNEES
EAzRETSMU, MRS ERHERER, XFLHEE XM
TE 3£ 728 BRI 1 5% T 8) I 4% (Lebesgue, 1875—1941) ] B F #R 43+
BB 5T LA Be— Mt 5 00 B8 A AR 3 R 1 R R T I 23 B AR K.

A9 HERLE, HENEN X ZRITE—RLHE
B, XAWIR ERCREANBE AL, R BN B e

EXRHERT,198 F,WFKEERBRREXFT X
(Konmoropos A H,1903—1987) {2 i T #ERig AN BAL W, X 4
SEMGETHABSR, AR E L T EAME, FEMRIR BN ER
BN, ERBERHARRERE T FIRIER. BHRE
KB RURNERCHE L RER, A HNERIRREXNEH
R I .

= ERM4E

EABAGEHT  BHEARREFNES, BB EEARKH

T HARREN. BE KN TRV KSR, KITE 7R

EVHHTIACHR. EHRBER P, EMRTRER2E, o

PR E X —BEE . R LR, BN TR 2 PR A,
. 43 -



WHAXEX—BOFEH. LR, RITIEEA S o BEMENA,
EMHEENEERZE .

En §2 FATMAAREE  RATIEH 4 A BN QH—1FE,
EREETHRAS  FHAREYENS AFGENELRSTE
—ERAE.

— IR Q B— U TEEE N B, B AR XA E MR
WOREXE, BT BER S, E BT EWIENE A, K
R ] 7 R B PR X

F—J5 W, LRI 18 RR R % B B B AR TR k. Bl anE
AREH MNERAGVREH;HFASBRENH,MAUB X AB
RS . YA A2 8] 2 f TG BR £ 4 A 9 B B —— 76 JLfa] 48
FTRENK—EREBHEREAFNNEFHFHF TR W, EQ
B SERNEHERKEE.

B2, RNELEGHNEEIEN £ ERB QH—BTEHR
M. TR T BiTeE T#1T, BEX Fhn bR LR &

(i) Re #

(i) HAes, MAesH

(iii) H A, e# n=1,2,-, I)'!IJL‘}lAne.QZ
— e, R E] Q2 EHE EREAERNELX N o H,F R o R

.
N o B (1) K (i) 718

g e F
ﬂ:t&'\,%A"e-% n=l)2)'”) D-IJJ
N A, = A, e F

.44 .



FEURE X, o BT R EWAFIRKEEEE, A
TORS.

EX1.5.1 HFRARAZE QH—ETREMEH—1 o
B, AR E A E B (event field) , 7 H TR NEH, 2 TN %
REG, SN TRTHEES.

ERIE T, X E N AR —ERFH.

TEENIRE —LH A H T

[FI1] #=1F,0} , FHERIEFR—1 o 8, X0 AFLR
M QS5AMRESIRES

[(B2] #={J,4,4,0! X0t FER—F 0 B, 0,4,4,F
e AU .

[(#13] O=lo, 0}, 78 QWU TEER, ZHELQ

SRR RN ERDE RS EEaE N R
BRI EH LA O, B

n n n n n
[o) (3] {a) {5 ) =
AR AERIE, FR—1 o .
[Bl4] HF—HH0Q,%E5FHQH—UFEMR, T LIKIE
FR—1 o 8.
M EEILABF S, A LR, B LAks + 4
B2, XL T B AR E ) B A AR R B SRR S S F 4.
REE, Y OHER,CEHF4E FEBBR, BAEYE 4B
Z BT E BEEMERLREXONETRME, & KYFHEI
BER M A BRI, A RTEL A, iR R B A B, AR
2, BHE SR DR EE K B A RS R BB A s
&), LAE RATHE B 8% & Q0 — U FHEENFH.
M—MRE, Y AR, BAEFELTEREGHLHE, B
EfIRLEHE o BHER, ZELD?
. 45 -



THEIER HHE QW —NETEL S ULEFEEE—K—TQ
FWoBm(®) , BFEMTFRAMMERE: (1) 88 55(2) H/HM
cBAE SMLEE (D). IPM (D HRIER THRNM o
H, 5 SEER o .

HIEALFEESE SHo B, BRE QWU FEMRHE
REET S B4 MEELERE 1o B, BRELEEQ EH
—fNoeBm,EFmOL

RERERQ E—-VRE S o BZREHI (D) ,MER
BAEERFMERN o B, X SEN T BB S 1EE A ITRIE.

Bk, A\ FERSEHLABENFEER B RMEMFE,
PEERE Q EX o B AY, ERE/D o BEETHREMEMZ
=

REXFHWRE, P 1 RREATREGH I RLARERF QFE
HEWFEREAHE, W 2 BHFEHF A F=EHEHH.

HOAERETT MEABRE-MHEAAREFH, NS
ERR/D o R QW FE(WH 3). BEEXFMZE,
31 1 B bR B R A A

HEEXROHREAZERR—%D n £KJLEE (Euclid) 2
& H35%&. X B8 £ 45 R & i 188 /K (Borel, 1871—1956 ) &
SLHY.

Z T 0] 7 R B2 8] b SO R B A B e T L

TEMEFEAEEEHN o 8.

[—#EEREAE] UERIMEURCHERRTHL K,
HEE—E A a,b) WEREMAFFX AR ELFT =4 K
o BH—BRBER o H,iCZH B . K BTHNEN—RBEER

Hroy NMEBZE. BT

BRI

. 46 -



(%,y)=[=x,y)-{x}
[x,y]=[x,y)+{y}
(x,y]=[x,y) +{y}-{x}
Bt B, & —YIFF X a, A X E, B8, mr A e 8, A K
BEMNETIKE F XEEMSENES XEHAYKH—1
£, RBIELREE BB A ERCEEA.
BREANEALEFXE[a,b) HE, TN (a,b]F (a,b),
Bla,b] , BEE(-» ,x) HEK, HE=ER—1 o 8.
[n WE/RAE] LIRS n GERRJLE S5 A, 0T LA
EXn BETRAE, EMNEE - n fHER=EN n BHER
ol B, hMES, WA LB RTPRITENE N SEHLEEN.

= \%

AT, RS H4E L, BIXT R T HE A &
FHE—NTLRAF DL P(A) 52X R, —BRITXFAE
BELHHBRHHR AR SR Hit, MR R E X EHHFH £
B — RS RE. BLAh, 75 A BAL S5 4 A0 5 B 2R 0 3 R A
B, TR RS ERiHE ARSI E .

L IV RN Y

HAMREIHRREESHEIABAERR, BERMN AR
BRI RNA SHELMUBMER. X THEHER, RINCE §1
B AR A, BLE A AR IR AT .

AEHTAHSES BMERREAIANGEHRSTRERSHZ KL
FREXH, ERERAX =K.

FEJLA R R BEMU,EE — SRR, R T BRI A
FUASAHE A S Z AR AT b4, BVRT 37 w4

E—HRGE MNEAFINEHZMRETELLER, HIREX
Ay 51 A fn ik Z SR B SRR A .

i BRI, BATINT & L.

.47 .



EX152 BEXNEBEHBFEH—-IESERB P HRIE
ENREHENT=ZAER:

(i) P(A) 20, —1]4 e &

(ii)) P(2)=1;

(ili) A, e % i=1,2,- BFBHELAMEE,N

P(S4) =3 P(A) (1.5.1)

PR (1) FR o R St , 1 0 (i) AROF SR M, 14 3 (i) AR B AT U AT
Itk 5E £ T N .
FMABREE AR (1), (i), (i) 7 L SR 5 54—
SeEEMR.
MR1 AARFARBERZO,MP(I)=0.
(EB] B
Q=0+ + -
P A
P(2)=P(2)+P( )+
Bt P(Z)=0.
HHR2 BMEAEFHARATME. BIFE A4 =T (i#)), N
P(A, +A, + - +A,)=P(A)) + P(A4,) + - +P(4,)
(1.5.2)
[iEB] BN
A +A, + - +A =A +A, + - +A + T+ + -
B ] 37 AT 0 B A R 1
P(A, +A, + +A,)=P(A,) + P(A,) + - +P(A,)
MR3 EMEHAF
P(A)=1-P(4) (1.5.3)
[HEB] B AUA=0Q,4A=J %
1=P(2)=P(AUA)=P(A) + P(4)
. 48 -



R4 MR ADB N
P(A - B) =P(A) - P(B) (1.5.4)
[JEBH] XA =AB + AB,#
P(A - B) = P(AB) = P(A) - P(AB)
}4 ADBR,BEIRA(1.5.4).
Hit1 (HAEME) MR AD BN PA) = P(B).
BUBEIA EEEH A, H P(A) <], BEEIHMENIER
%, By LLBL S
0<P(A) <1 (1.5.5)
¥@HES P(AUB)=P(A) + P(B) - P(AB). (1.5.6)
[#EBi] BHAUB=4U (B-4B),MiHAN (B-4B)=¢,
# P(AUB)=P(A) +P(B-AB), X ABC B, TRHHEK 4755
P(A U B) =P(A) + P(B) - P(AB)
AR(LS.6)RAMEMMEAR, EHHBEAGZE, RIY
BEHMLGER, 4 N E el itk BE#L, RHE—-RFEH
B A ETAMTHIL:
g2 (HRAFER)

P(AU B) < P(A) + P(B) (1.5.7)
¥ 3 (Bonferroni A% R)
P(AB) = P(A) + P(B) - 1 (1.5.8)

FABEREAEEIFNAER B M FGFHTE
P(A, UA, U - UA,) < P(A,) + P(A,) +- +P(4,)
P(AA,A) = P(A,) + P(A,) + - +P(A) - (n-1)

MR6 (—MmEARX) FA LA, AR MBS

P(A,UA, U UA,)= > P(A) - > P(AA)

ihj=1,n

+ S P(AAA) -+ (= 1)"'P(A4,4,4,)
i<j<k
iy, k=1, ,n

(1.5.9)
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AX(1.5.9) AT AR S# T AR, B 45 32 & 1E 8 ST L

LR BMEEAHMMER, AT ERIIHMEREREEN.
EMNRUBWRTEFERBINEARLR, FLEIC.

EREENEBROILEEEFOESLRERMARER
P LT PR PR AT hn A

[BRAEHARE] MALEESHLKREURERITE,
W RELE AR RS B E O L TH B bR

[BI5] (BRAEMS) REBENHEE,FHESHALEN,
B MMABIZEE, BB s METHESY T (TRE
REUBREERS) ROPBWRRKSHBEFR FOBR(1<k<
N).

(] WAEFHASERE, BRERFERBINILS
R &L AR R RSB X —FMF, XL B,CthEK
BRREBABL kX—FHH  WHAEH A, =B, -B,_,, A
B, D B, ,, Bt IHtEK 4 1 P(4,) = P(B,) - P(B,_,) T H H#&

A P(B,) = —"N— B i e A 5

K- (k-1)"
P(4,) =%

X B B A R R KR B B AR AR T RO M E K
RS NEHBRMRE LN SHEENEAHRE, BEH
LKHEAEAFER.

[Bl6] (ERME) RABH»3#E,XEiFn RIiEH,
REERBETESHERA-REHS , ARELF —HHEHXT
HIBE .

(] FLUALE  HES5EHFE NHAREHRH A UA,
U UA,, BT LART A — i i 2 X, AR 15

P(AJ:M:L

n! n

.50 -



Ay (n=2)t 1
P(AA))= Ry )
1 1
P(A“%Ak)=n(n—1)(n_2)""’P(AlAf"A")=;T

H it
P(A,UA,U--UA,)

(1))

m_ v oy~ L
+(3)n(n—l)(n—2) +(=1) nl
sl oy L
—1—2!+3! +(-1) oy

XA FEEEETEANG G, RRR+ 2 E K.
. 750 R A0 5 & gL i

T E AT AT 5 A7 0 i — e, YRR 2 FE, B AT 5
AT ANPETT LAHE A BR AT A (B R — Mok U, i A BR AT It IR B
AT 5 A] .

BEE,FAeF i=12, -BFRRERHE MHBENE
FRAE]hnoE R gEHE (1. 5. 2) RS, BP

P(ifli) = > P(4) (1.5.10)

RXANERXMEHMER o BB 1, B LA 3 IE R0k
XA A

lmP(34) = lim 3 P(4) = 3 P(4)  (1.5.11)

515 DA B —TFRA MM, % T BA T AT, BHE
FAMRIL:

lim P( Z"lAf) =P(34) (1.5.12)

i=1

.51



TR R IR FR )
limP(34) = P(lim Y 4) (1.5.13)

MEAFERREBEMERSHEE , XMEH T —THFEXR.
HERRFEREXMHER. Hid

Sn. = ZA.'
WS, e# n=1,2,--MH S,CS,,,, B S, B FH—-EFEARBH
55, X ARE (1.5. 13) XBA TR
limP(S$,) = P(limS,) (1.5.14)

— i, X F FLEMES R, E X FHAEM— A5 A
IERFFIS, WAL (1.5 14) X, MBI HKRER TELN. Bk
R MES R, M RIEMRH I A MR BRERECEESR
FRAT s R ERER T ELEN.

TEHHNEEARBEATI=EESZENXR.

EE1.5.1 HZPREFLEWEP()=1KMIERESRE, N
EERAASI A MENTERGR

(i) ERBEMRATMA;

(i) ERTHELEN.

[EB] RAUREEFERNENESIE Iht, &
WHAXIES, AR MERIE T (1.5.10) RE R, W F %
SEHARIET (1.5.13) KBI(1.5. 12) KWy L, Bad (1.5.11) Rz
%118 2 ] 1) 1] fin bk

DHEE HPG)RMNECESL. FIEG) &S, B FF—4
HEARBHEFH, B4

C

S, = lim$,

1

£ S,= 2
U= S (5 -5

= \
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EE‘B@(S;'S;_I) ’i= 1 ,2,“‘EB:.F‘ S,Bﬁﬁﬁ‘ﬁ,i%WjWEx*ﬁg,
Bt i 7T 51 AT A

P(US) = ip(si - 5., =l_i}£iP(Si =8,
HE
ZP(Si _Si-l) =P( zn: (Si "Si-l)) =P(S,)
A it
P( limS”) = limP(S,,)

XBIER T P BT ELYE.

A1 BMERETELEXN.

A2 MERLESW, WEB e FMHE B DB, ,i=1,

2’." "}—!IJ
limP(B,) = P(limB,) (1.5.15)

[MEBA] 32 S,=B,,M{S,} REFREK, R 1 77§

limP(S,) = P(1imS,) = P(J S) = P( B,)
Bt (1.5.3)X, /50

1 - 1imP(B,)=1-P((\ B)
R limB, = () B, BIAR(1.5.15).
%3 P( QAi)s ST P(A)).

A, BRTE

Eﬂ%ﬁi?ﬂ&ﬂﬁ’f%%iﬁ’&ﬁ%%*@*l,ffﬁziﬁ,t—;'\ﬁi(n,%
P)ABEZE, KP QERHFEATE, FREHE,P BREER, EN
HINARBUES ER IR D i R STHEFFPRIEE. 2 FLFR
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ERE L E 2, EHWE £ EFSE P, NERRKFER
mE.

T EWS LA B E T

(B 7](ERBEEE) BRO2PRA MR, XEHEEEE
£ §2HPEHEHE, MR KA. EXMGE, — R TR
FROWFEFELE XNME-TERNES, TREEH N 2",
EWMERHHN=AER MEAREAR(BE—TRAE)EF
H ZETHEREXNHEER 0,,i=1,2,,n, BEHLE

plw;) =0, i=1,2,-,n
plo,) +p(w,) + - +plw,) =1
W—HE p(w,),p(w,),,p(w,),Ba,HEARFPTE,BF
AR o, o0, W EERQTME, B RMS
P(A) =p(w,) + +p(w,)
XRBET FMHAWBE, AR T MESZE(Q,%P).

X BARE P(lol)=p(w,),i=1,2,,n.

MBI FHER T EHMA.

(1) BET(R,AZR N FEHEBMENBELEHERM
REWE  XRAEp(0) WERE. B REXHE, FEABES
B REARFERENAER. A ER - KETHRRS,2 8 8H
HIFEHE (0,) RIERE (0,) IR SHBR. X FHO0ER, T

I Bt IE TR A MR 2 s (B TR S T, )

0 i IE T A] e KR B BE T, M 144G € 75 SR BEER , T ax R
EHBE p(o,) AT,

(2) —BiEp(0) BER . B4 ANBBHAEERSE, W
EHEMR, B EFROBEEE —EXR, A E B0 L0 R XL
KA.

(FIBI(EHBHME=E) O2HAFNITEHE:2=0,,
oy, X FERTURR QW TFELSEK, EHEEFHFEN=

.54 .



NEOR. IR A SRR ES HEERE, TEEAIAERE
¥p,i=1,2,WR

@®

2. pi=1
PHUERRER S o MBE, TT— B A e FHOBE, ML H
CLEL LGSR

(9] # 0=R', BR8] i £ P S RO AR, K BY 75 B
B 2 09— 1T, B0 SR J KK, Tk 1 3 b R SR, K
MHER R FHER L WE R SRR S, XA K —
2, T LUE SE IR 1) B BT A A S SR AR . 53— T
W /R o S0 5 SORESRAR 247 8, i FLBE X 2 A 45 FF XA 44 M
. X RIS =T R RAE.

WES 0 F R R TRE M — 85, TS MAL . B
00—, B AR K A b 0 M R R
7138 i L% L/ 45 2 9 R P 2 32 49 5.

[f110] # Q=R"(R R'M—HH) KM THUF— %5
B8 n FHILEBE AN ERAELE SN S
B §2 ARG LRI RA .

EE=2rs

AFEPABT —AHNHAZF—MNAL XX —FHLie A
EHAZ EXEMNAR T AELELTAERE BELRIFR
MR RO HEREG—TTHFEH.

“FEHTEBEARBERTREARAGHAABLS AMNAEALXE
P PR ELT EHAMEA.

ATRELEFEREBRFHESBEGAREL , KMNMKA G
EARBBE ML L AR KH KO FTXNSHNNLET R
B oFRBEE UATBE FAPRAEFHEBMEGRRARIAE, A
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ANBREX LG IR EEALEBREBRSYOH L XR AT,

FHOEBFRBMEGRRRAATHARAAZ  LREIAE
BFHLBAR SFLFETE.

EMBEXLERFRT TRBEA, FABTEATR LS
FRERA. S TERBAGTRAS THBRERELABMEH AN
B AOBLENEHTHE—HZOAF AR, LFEAC AR mAF
R+ A AT EARZOR TN 55 B2FHE 2R
AR EF k.

UATHERRARBARG —LPHE, AL EHEREARRA
REF =0 —LBA T aHz.

BEREAEBENAXEZARA TS T2 —ANARME, S B EAMB
—FEB AP L k.

BPEMNEERARBEEDBEMEAD -G £ R it
RAMRE A XBYEEZ ARG AFRTHARAAARG H —R T4
RAAEBLEMRBIEF R LT EFH AR,

RENBREHR N HEFHAZTALEG 28R FEMNE
RBEACKLEFZN , EZXHDE HEREERA-NEZHH
BAEFZF P, ERRLEHA.

[37%@*

L EREBEHH, ERT=ZHMEABC EXBHTHERS ,ITRHAN
&5 45% ,iTH B & 35% ,1T0) C 5 30% ,FBtiTR A & B &5 10% ,[F
BT AR CHE 8% ,REtiTR B R CH & 5% ,FETiTHR A,B,C ) &
3% AR TFESE: (1) RITHAK;(2) RiTRA R BK;(3) RiTH—
RN ; (4) EMFITRRMMAKL ; (5) ELITH—MREMN;(6) RiTH
FE T $R 4R Y.

2. ZAB,CRHEVEH, HHATHXRRAMBMEEN: (1) ABC=4;
(2) AUBUC=4;(3) ABCC;(4) ACBC.
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3. ERMEEFE®R—FAY UEHFARTEINREER%E &4 B
RTBEWARERBHR, FMH CRAEBDNMAREBIR. (1) Rk ABC R
ABC;(2) A& T ML ABC=A;(3) {8 ML CCB;(4) 78RR AL
A=B R A=C.

4. RIE: U A=A, +A A, +A A A+ +A A,A, A, A, F 3 n=4 EH

XH.

5. /B0 - Ak - AUWERE-MEEASE, B XA XREH,IFEEM
T4 EME.

6. #AB.CDRNUANEMH KAXNNTBHRATIEEMH: (1) X
WAHEGEDSRE—1:(2) A,BEEAET C,D HARAE; (3) XA HH
BEREFES;(4) XONBAHEBRRE;(5) KON BHFESZRE—.

*7. 0,1,2,- 9 REEHLHEE 5 MR(ATER) , L E iR 8 HIEF S
BiRX—FH(H52353,BRTE , WEBTFERE,) , RAXEERRE,,
En"'vEsﬁg*?‘\»

8. IEH T %R

(1)(’1‘) +2(;) +3(;') b +n(:) 2
(2)('1‘) —2(;’) +3(;‘) (o l)n_.n(:) o
» 50 -0

9. —MEBHXE BABKFREBPRLEE, XRTHIHE (1) %
—BHAEFL;2) F—BRELBHAEFL;3) F-ERFLEN
REFH; (4) F—BRELEBAEAEFL; (5) BZBEFEETF.

10. REFHE3 AER,7 RA4K,15 ABRKR,ZRPH 10 AHRK,6 A
213R,9 RBER AMBER P H IR, RPIERG G AR A 8K,

1. 89 F 0 AR, IEHESB 1,2, 0, RTFIEFHBR (1) EER
W2, 585H1,2;(2) FERHIR,BASHBL;3) FERES KR, 58
1,23 =D HHE -4

12. RPEH 1,2, NESHRE— R, KA FHE;(2) R Ey
ABR,HARES b KERN H KR 1 SRR

i=1

.57 .



13. N6 DAFMFEFERI R, AEFBRA NN OEEEE
A2

14, \n SRR EEFPER2r(2r<n) R, R TR S REREE (1)
BAEBMMET;(2) RE—XMETF;3) BERMET;(4) B ridET.

I5. mABEMaNMLBE(nsm)BHIBBERELL T, AREEHS
L EHARB B L.

16. (EERE) B Z-_ASHBEE . ATHER=ZANREL
BEE REM=S", F M — 0, X EE P, A& AEBAER , &5
Wy sy B, A B A FRE?

17. M52 SkIPsE B 13 3K, 5K (1) A S HKEB,3 Ka.L,3
KT, RELMBR; (2) MESHART-3-2-L(BKEEH 7K, BE
HER 1K EK{ZHEHHA 3 KR 2 K) KR

18. Brh xR (A& S2 KK P 218 13 3) ,R4KAKFE—
MAFHRBTE.

T19. FEFTEREBERR B (M S2 KPR ER S ), R T IE MR,
(1) XA TR RIEITR KA 5 (2) HAMREIBREKME; (3) B EKE
FlE$;(4) ZKFASAEESFKORSE;(5) EKFE;(6) REMKE
KA ZKRRAEE BAFRAREALG () HKFAMR; (9) HKFPH
—%F; (10) HfpF 5.

20. N¥EAESH L2, NHRWOBFHAREMET o K2R, KKIE
THSH, R X ESBE ™ KT HE R,

21 EEBEPXESBE EA(A—EH) KFHF R

22. fEEMEF 1,2, NRARRE B n O KR/DNHEFI R 22, <
£, <+ <x, <0<z, AR v, =M ER. XE I<M<N.

23 R ERAABERYE, XM, <5, s sx, <05, KK
%, =ME R,

24. (0,1) PREVLIB A AN 4L, R FHIBER (1) MBZMADT L.2;

(2) FHZBUNF -5 (3) LLEFAERARMHE.
25. M(0,1) S BEBLHLER — % b B o, R H B o2 +br+c=0 K LA HY
B
26, TE—WITEFRIE R HERN | BT, TREZ A
. 58 .



BHS5KX R ETHEENT 1%.

27. BBk REEAN— R, PR BRI R BB RS, BE 24 /)
B ASBZIRBI M AT B BEE, MR CINFEERTE 950 3 Mt &
4 /het R —MEET P SRR,

28. HIAAETT RE 8 SERBSE, XR—-AEES— A E/DIF
al:oL %

29. E—LBABPHEINBB AN S IBELBRBAI=ZBR, RX =&AL
B— 1T ZAENER(ZRBEENE-ARBNAELGEAE_SZAMK
FE=H).

30. ELER[0,I LEER=ZAE,AHOE=Z AN =_LKBEAR=/A
EERGEHBR=AEIFNETHFIB—-1TBHMEERR.

"3 N—HEH 100 RATHRMFEFHEMHS RITE, ZHE2 LARERS,
PRxF HEAREAT A K SBHEM A2 (XA HMEYRARKEFR. WEAR
KURMEHEABERSAMEHITIEERENERERTHER.)

"32. FAMELMERIERATIMESR:

A-a (A-a)(A-a-1) (A-a)-2-1 A

A 1 T A-DA-2) Tt A-D-(e+Da  a
Hob Ao BRERK, B A>a

33, A, A, A, REEIEM R AEAEIER FHAR
P(A,UA,U--UA))

1+

= Z P(A)- > P(AA)

Isi<jsn

+ > P(AAA)~+(=1)""P(AA,A,)

Isi<j<ksn

. RPEANIT LR, BASFA -, RERIMNERL—H ,E— KK
BEIEET EBAMVAIGE X, AIELA - TAEBACHREY
LES

'35 ELEFRRBEAR HO<ksN)MAEFH A CHRHEER

36. M —BIFh SE M A BB M — K TR B, SRAE S EUSE 6 KT8 B 2 88
4 MIEBRBER.

37 HFRMBE NKEE o NEESWME X (n2N) , BHITHEEL
2 E, REFERGRZ G, EDA -KESRA BB HHER.
.59 .



T38. (MEFWE)REMTICEIAKIF 108 2 —HE RIEIBERAR
MILERRRT SR —F  ARWE  KIAMIAMERFL2EEB RN
LES

"39. AMERBER NHTFIANRFAPEAETENALTRHOTL.

40. Hw MERS b MBREBRBAPNRTFH, iLIRE K BELH—
$3F P B — RUBR, ROR S A A8 L BE 4R 1 A A 78 BRI E R B K.

4l B AEZABRTEANETHE F—FRaF , 28mmRe=s,
ME—RPREESFHTE R, MEME MR, LFEAXFH IR
—H#THRP - MAERRR AL, ERPRERAIES LENRESE,

R, RS ROBES N, FT, 2, 70N G R KRR

EREL?

42, X B, FEAEFTHESREAFA-AKR—-AGRBENR),BR
HEBEERSRSNERMATHITHR MBEEAETERTHR, Wt
REMNEENEME AXRESE—REBHASH, LPILFELAEBR, K
URATHACHBHENBERLIBKR, MR EF—RaBSETFTRLE, R
X RBH BN (- EF P AN TR EE LTS
BAER).

43, 4Ep = P(A),q = P(B),r = P(AU B) ,3k P(AB) & P(A B).

4. Bp.p.p, RAEWEY, RIEFEBHANBMH A4, KA, #18
P(A)) =p,,P(4;) =p,,P(A4,) =p, HRBERHFRTHHNREXFA
AL

pp,=0, p-p,=0, p,-p,=0, 1-p -p, +p, =0

45. SEW: | P(AB) -P(A)P(B) | < 3HiTie 58RI H &+

46. R EFHEMHA,B R/ o H.

47. B (1) CH—UIFEABRNELRR—1 o 8;(2) o B2
A o B

8. EHEBE-MBER(-= ,x) WEEHER/D c HE—HIEER o
I,

49. (1) RO BEXNTE o B MR LLERE (B A LIRARE T
REMER)  MEECRAAFAME,HE Q(Z)=0,MFK Q HME, Kk
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B0 B R o O R LA e R R R
(2) P B RS 2 ST UL TR T M0 A T AL 5 1 6 TR B
X
"50. BE MEEE L 1.5.2 PMEAERTAFARERAE
(i) P(A)=0,3f—¥1Ae H

(i) #4,eFi=1,2, FHRELRMEE,B > 4=0,0 > P(4)=1.
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BR SRS S

$L FHBE, 2HEAL, WA HAK

—. RHEE

xR TS SR TE — B RE AR F R T AT 8. LUAT
HITIE B RBERR L Z SN EEH M E R AT B M, TR, A e R
MBSBRXENEL MEAMX—FHFBELRE, BXFA—
FHARENBR FINERERIETHRE , REB LHAE
R—K,MANET (RKDHEFD BN R (B, B) (B, %),
(&, %), (&, %) T fEHE R — R #9. 3 L A JEREHLZE B X
BF—1TRXEFA B & —KEX—F 4, MWER

P(A)= o BRWRRATH LU EKREEDH LB

/A,J:i&$f¢ﬂ’a1%$€€ﬁi%%

PR EOL T B BRI XRRA 5 B, B AES —
HOAT , KMNZHNET - %M FHB(X—KEELE—X
BORE ARBRNEBHMREL LR ECMEN B RENK
BT B A RERBEER" X MERRITRICZ A P(AIB).

EXMHEARFNMRRER, TEARNRERARE. EHH™
WE XL ZHT, BB RE—ERKRNGE.

A ERBIFHE. XRE— A HABEAE AR n=
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SEHTEEAWGHAYm, =2, P(4)= 5 HRBNER

BB REMELA—-TEH FATREENREEALR (5,
2) (&5 (K, %), BB A m =3, MEMGE(ELHE—X
B mMBEFE BB — LB Fm,=2, Bl

P(AIB) =2 Dot

XRXFREE,BRRIMUFHAERSIABERESHEIEN, BXT
— i Ty LA B ) A Al R
IR S, E U m(A) ,m(B) ,m(AB) ,m(02) 55 F 4
A,B,AB,Q B3t b G ERIMEE, B m(B) >0, 1
m(AB)
m(AB) _ m(2) _P(AB)
m(B)  m(B)  P(B)
m(2)

P(Al B) =

GR5HAMBAER.

BB ARMGER, FiEEBTRIE

E—BGHE, RIVEEX DB KRR AR E X

EX 2.1.1 ®B(Q,FP)RE—-IHEZNH,Be LM A
P(B)>0, UM {ER A e Fid

P41 B) = 2(AB)

P(B)
HIRP(AIB) A EBH BRENFUHTERHARENFU/E
( conditional probability ) .

HERERHNEL, SEHRKMEBEE P(AIB) N, HEE
P(B)>0.

it B P(B)=0,H FiXat P(AB) #% 0,FH I (2.1.1)
ANFER B R TRER HEB B A BHEE.
. 63 -
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B (2. 1. 1) X2 %115 5
P(AB) =P(B)P(Al B) (2.1.2)
ENEXBEHRARRNRELAARFEEE. ‘
#HIEH P(A)>0, MWATE X P(BIA) ,XBH
P(AB)=P(A)P(B1 A)=P(B)P(A| B) (2.1.3)
(B1] ZEFFEEETRAZHRXWABRART, B+AA
WFHH 40 NBIFR RN, A 34 A\RBREORSE,F 32
ABEBREANFEX AR BREARTE.
MIX A DX PR B PR — At AR A TR A O R
C,RHREHRSRICH D, Xt
P(C)=0.000 4,P(D)=0.000 34,P(CD)=0.000 32
H AR E LT

P(DIC):P(CD) 0.000 32 _

P(C) ~ 0.0004 ~
P(CD) 0.000 32
P(D) ~ 0.000 34

Bt ERM, BEEETENASE 80% KA KKREA LN
HESE, MARKREANUERKRADTRARZETEEE .
HHABEEE, WAL 94% DL b8R8 R & 1A% 1E
Bzl

MTHEF DAL FHEM CREMNBEH 0.0004 —TF
EFrE10.941 2. AT WL, HARARNBR, SXGEX  BNEFS
fx.

T HE S &4 R PR

B, AERIERFHER P(AIB) R MR =N EANR:
FE Stk HLIEHE AT 5 AT .

(i) P(AIB)=0;

(ii) P(N2IB)=1;

(iii) P( Z A, |B) = Z P(A, | B).

. 64 -
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B, 2 0L T HE R , X 4% P 3R 4l Ty = AN BE A R 52 o A
— e 1, 40 |
P(JIB)=0
P(AIB)=1-P(AIB)
P(A,UA,|B)=P(A,|B)+P(A,|B)-P(AA,IB)
$e 2 B=0 B, SRR N T A& R, B — R R F
¥ 25 2 B R th oK 22 R T
[ WREAR] TUERREARESFIEE A S4
ZXMGE
P(AA,A,) = P(A)P(4, | A)P(A, | A,4;)
P(An|A1A2~-An4) (2.1.4)
XEMMRER P(A,4,4,,) >0.

(H12] (EATETER)IZETHE b RBRE r RAR,
BEDUER i — 5, SEEBRAL L, 364058 S BRI p9 3R ¢ B, B
B, R T REET ok, FATE A n, K BB, S
ny=n—n, K BRI BER R E A7

(] LAERE - KEHBRX S, A, BRE n,
WHH B, A, FRE 0, +] RKEHAIR, - A, FRP n KEH
4ok, Ml

b b+
P(A)=p PUIA)= 0

b+2c
b+r+2c’

b+(n,-1)c
b+r+(n,-1)c

P(A,14,4,)=

P(A, 14,4, )=

T

P(4 b+r+n,c

14,4, )=

np+l

r+c

P(4,..14, "'An1+1)=m,“'
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r+(n,-1)c

P A= e
B
b b+ec¢ b+ 2¢
P(4.4, A")-b+r b+r+c b+r+2c
b+(n,-1)c

' b+r+(n,-1)c
. r r+c
b+r+n,c b+r+(n,+1)c

r+(n,-1)¢
b+r+(n-1)c
EEXTERRSRREAREIREA X, M5 HHKIF
kK.
XA B 8 B P S (Polya) FA SR AE O il 3 1 e 0 B B 1R
BOXRR— B BRI R A c=0, W2 B E Bk B o=
=1, TR A i [ 4R

. 2mELR

MERHWEERRREZ - RFENCHHEEREFHHTR
HEORAMNERNFFOER ABIAXNEH, 2FLE-TE
REMHIBAETAHAMERRREFZM, FEd o Rt 8 X
BRAFFHSR REARBRNTIERIRAER. X8,
EWMBAXEERERNMEM.

BAVERNREBRIERIT . HitE P(B) , R—1H XK
HHAMATIXRRAR

P(B)=P(AB)+P(AB)
=P(A)P(BIA)+P(A)P(BIA) (2.1.5)
BEREANT®RZ—.

BIAATENER o RBRM b RARKRT A MK E &

BRUEZRBEBRKOEE P(B) , BATATLAE A B —KEFR
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B,

a  a-l b a

P(B)=a+b.a+b—l+a+b a+b-1

a

a+b
XARBEIRGIF L RG? BH,HXNiHE LRI X
MERETHHNER  EEETREL T AAER”, BREEHE

408 R, B0 0B B BRI 2L (R Mt T b

.
a+b-1’
FHFBR IR E B FBR, M T 1t 2 5) B R 10 A
BN B ERNERRSH O X R

a+b-1’

L ERATORHER S ARG (R KR K
REEA AT
TH i — R W,
BRI A, Ay, A, REEARZE O 09— 153 B, IV 5%
BALE B A(i=1,2, 0, ) TR, T
S4-0
R
B= iAiB
XEFAB(i=1,2,,n,- ) BHRE
FHE(SRE2 L),
5 52 4 T
P(B) = iP(A,.B)
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P(B) = i P(A,)P(BIA,) (2.1.6)

EARMALBEAR, ERMERPHEAARERHN -1 2S
.

MR AT LAE W, 2 P(A4,)=0 B, R AR A5 24k 0
BRI, ZE ZHEAEF, (2. 1.6) X R & A BRI

(B3] FeET. BEEBHEFHEEN 50% , X5 HF5
TREIMBER 0. 80; R EHE HMBER 30% , X FHHFIT &
B KR 2R 0. 60; I FE R 37 UL R O 20% , X 1% 00 T 3K 151 £ 488
# 0.05, 5K 4 2 < i L 2.

(##] LIBRARLETNE, ML A LA, ADHEHLEER
B, BENHG, BR A4, AR

B= ZAB
MH P(A,)=0.5,P(A,)=0.3,P(A,)=0.2,P(BIA,)=0.8,
P(BlA,)=0.6,P(BIA,)=0.05,H M}t
P(B)= Z P(A,)P(BIA,)

=0.5x0.8+0.3x0.6+0.2x0.05=0. 59
ALES, @MBAXZFUE T, BE TERE T — e
R R R DA TR

=. MR (Bayes) A
%g{q: B %ER%%WWEKH@%?#F Al ’AZ""’Arm"'
Z—RB &4, B

= iBA
BT
P(AB)=P(B)P(A,1 B)=P(A,)P(BI A,)
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P(A)P(BIA,
P(AJB):—( ‘I)J(;) )
BRAESBEARXE
P(A,IB)= ,P(A‘)P(B'AJ (2.1.7)

> P(A)P(BIA,)

EA AR R R AR

MM ARBRETEEWNBBREDE, ERELHRES
WhPEEZFENMA. BE A4, - RSIRBE RN K
B, P(A)RAERBE, ERBT &R BEE" &40 %L
N, —BREUGZHE LS EXRABNE2H0E. AELRR
FETHEEBXNMEEREDFRITEARENRRE". &4
BEP(AIB)RIGREE, ERBTREZEXM &R EE" &
A T BRSO/ BT R, BIANEE BT R R B R T B BTR A
BREBTHR A LA, A, FHH—F, 3% AHTRESK
EHETHENER BOBEMEKR K MBI HREABIRES
) f A8 P I 25 1 4R R B8 B IS IR 5 B sk T LA A DU B3 0k
B LR AL ARERBME P(4,) , XLk EREHEASR
£ FD B BT R/, LAZE B VERN AT L4A ) — s 4 e S Bk
REHE P(BIA) , XEYREEREE¥XHA B TEMN,FH
M ARBATEE P(A,1B). B, MR FHKA P(A,1B) #“K
B”A,, B 2% & LTS, RENEE B —RE 24, %
B AN REE, MRS LM R AR B £ LITHE LA 3
20T S BN T B 5 R R GERT X T R R SR MHE .

T E A28 R D7 A 3 69 LA B F-

(B]4] ERFBEED, B FREEERILTH®, BHiEka g
EESRMMEETRERR, W THERENES, BEETES
MR, T Ritie—f A S g R —— — (5.
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HRMHLLLO.7 0 0.3 MEERHMES 0 M L (B 5 A
R FSEBFEFRR), b TR TR ER, YEHES 0B,
BBHLA—E W B 0,1 2 LABER 0. 8

0.8

MO.2KEES 0 M L; AR, % © 0
WALE H 155 1 6T, BBl L% S0 9 01
FO.1KRBEES 1 A0 HXRWA 02
2.1.2 FiF. 1 09 !

B KPR BIE S 0, WX Bt
AWMAEEL: B —MBERERR
P EHES O, MiESEHPRA B F_MmELRERRIL
EHES 1 EEEHPHAER, BHERBIES 0. FrRfEXE
M, B S ERVLKBIES 08, RIMILBREZHIES 0 M
R ERELE.

BERIKEESOIEHEMH A, RHEES 1IENEHA,,
BUBWMEIFES 0B hEH B, RITEKRKEZ P(4,1B).

B F P(A4,)=0.7,P(A,)=0.3,P(BIA,)=0.8,P(BIA,)=
0.1, ANntH Ak,

P(A,1B)=

E2.1.2 Z#pEE

P(A,)P(BlA,)
P(A,)P(B1A,)+P(A,)P(BIA,)

_ 0.7x0. 8 _0.56
T0.7x0.8+0.3x0.10.59

[(B15] BERMMFEFRBREQESH NG, P(A1C)=
0.95,P(A1C)=0.90, X8 C XA EEBAFBX—FH4,4
RAABEEREBRETEX—FMF XNREARABFP(C)=
0.000 4. BAEHH — AU BILSH N B A ITE, RIEARIE
BAENEHIBER P(CIA).

(%] BmlMHAK,

P(ClA)=

=0.949

P(C)P(AIC)
P(C)P(AIC)+P(C)P(AIC)
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~ 2. 000 4x0. 95
~0.000 4x0.95+0.999 6x0. 1

=0.003 8
BRAKRKREMYTR, BANTAARECHAFBEHAR
ERANBHTREESNMEZ/NR? ST UEL, FELR
EREEP(OMBD. MERABRRHATFBEERE-FHERLRK. B
X+ A ANHTEEFREEL 40 N ARERE, TEREN
2538 AWM 2 AGEXTTF 99960 MEHE, BRARENRKE R
BE 10% ,HELLH 9 996 A, HIHTE 38+9 996 =10 034 >k EE#H

oA b AT 0 =0. 003 8 AT R JU 49 J AR,

MRBIMEEMR MBS, BN —HEE PR
BUHTFRREOGSRE, XK ERERREEE, 6l
BB 1 9 0.941 2,384

0.941 2x0. 95
0.941 2x0.95+0. 058 8x0. 1

B Bt AE D ) JE B M AR B K KBRS SEFR b, AT Bl BR 2 ) 3 2 3
BITEF DB IE R I — % — R .

EMBERNFRRIMNP R KRB RE:FRERNRPRZE
1618 R B R T

ENHHAXMER S, BH F WU AR LR R ER.
RATEEHEMFAN G T 5, XEEERRBEEL UAEREL
RAEMAHK, FERMENARRE ARERAFARTRE
e M.

A, ENHHFAXMER P REFEE S —FHEL, REE
EMEEOE -—MERKNTRXEEN, BN TRRENEFE
BHE S P F R GCRBE AT W R R R E WA
ERUBERTM, EEXNEER EFEEGARKMHEITESE X
FMIEMEBRBRAGERENMEEAVENERS EEHRNE

« 71 -
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B E.

EMMESNHHEROEZRLLEMAR, FEHERE_HGHE
RIRRBERG T 22R, IS E S RRBIEXREY, I ARAAD
REA. B F EMEREFEERERBFET £

TURt 707 36 B KB DL A BLFE R SR (MU o, T R A 3R A
ARG — T

[Hl6] (MMFRE) HTHEH - IFHERLC LR
“O” EHRALMBMERNFE T X, REFREXNFFIE
AP, XA M AR R R E TR —.

LA A, A5 HlEBRE R T80 C 3R 0 X—HMF, ENHE
BHEER P(A) R P(A) NBESE, WAEEL XK HE
P(X14,) & P(X14,) , g1 UM-H7 2 K18

P(4,1 X) = ZP(Ai)P(Xl A,)

ZP(A,)P(XI A,)
He,i=1,2. 35 P(A 1 X)>P(A4, 1 X) ,FEH R BERE X B
FHE C.
EANFEEER RN X —FNERFFEEMNA, 48, X B
RRAEA T HIRA.

§2. B A UH

—. BT E4r Mt

R PRNFHFE-DFHRRE—R I TN H
HEM ST R R ITHEE N — BT S
BB I8 SR B — MBI AR D R A
(B 1] —RO4F%RA o« RBRM b REAR, RAHBE#
B3R
.72 .



(1) ZEMB - RE/RRROKZMT B RE L RRE B
k¥ '

(2) BTRBH BREBR.

(%] UFHFARTE - RERGER, FMHBRIE-KRE
Rz W

_a B a® RY = ba
P(A) == b,P(AB) _—(a " b)z{P(AB) —(a T b)?
B |
_P(AB) _ a
P(B14) = P(A) " a+b
m
a ba a

P(B) = P(AB) + P(4B) =

(a+5)’ (a+b) a+b
FEXHEM P(BIA)=P(B) , BHEHARESE MNEHB kE
KRB EZH NEREH#, XBER BEHRNIERANE
A RE R, F S R BER AT 4% P ER B 4 B 5B — IR BEER BT 2
EHFE, YRE—RERNER LR EARE S R ERK. EXF
BETUG, EHASHEHBHEIARMMIE".

X, JAT5 #

EX2.2.1 STHEMHFARB,ZE

P(AB)=P(A)P(B) (2.2.1)

WFRENTR Gt I SLHY , 78 PR S BY (independent) .

EREBEEXTEL, LRAEH QRATREFSSEME
s, b, M(2.2. 1) R EH A5 B AL BEX R, BILAFR A
5 BEEM.

#it1 HHMH A B, H P(B)>0,M

P(AIB)=P(A) (2.2.2)
[EBT] BRMFBRENR(2.2.1)1F
.73 .



P(AB) _P(A)P(B)
P(B) P(B)
Bk, EH M AB B, W AXT B HAGBRET RN
BREPA) , XERBHEENTEMHARBTEERERUEEM
5 B, ML MR R AR X b 56 R MB2E 1 2L ™8 & L.
Wit2 HEMHAS B M, THEXEHBAHEM .
{A,B},{A,B}, {A,B}

P(AIB)= =P(A)

EM] ®BF
P(AB)= P(B-AB)=P(B)-P(AB)
=P(B)-P(A)P(B)=P(B)[1-P(A)]
=P(A)P(B)
FFLAS BHMEMY EZEL AS BHEM, H
A=AXHEH A, B E Y.
ST R BR AR A 4R (2R T R ST i — AN TR B B
(B12] ZERTHI, &R AR E SR, AR R A =4
R BE 3.

(%] xut
P(A)=—=, P(AB)=%
P(ZB)=W%Z—:I;_—1)‘
B LA
P(BIA)=PP((AAB))=ajl:il

P(B):P(AB)+P(ZB)=ﬁ—b

XHE P(BIA)#P(B) ,lEH B ESHEHAREMEMIK. BR
B—RKEBRR FLLEHESTROARR I RET , HREE
M 5E RIS RERI R, T P(A)=P(B) , Bl & 5 F X
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i 208 3:3: kb8

RAEE LSS A,B,C MM b
EX2.2.2 WFEAEHABCETHNAGRFAMNR
3, ARSI E M. :
P(AB)=P(A)P(B)

P(BC)=P(B)P(C) (2.2.3)
P(AC)=P(A)P(C)
P(ABC)=P(A)P(B)P(C) (2.2.4)

HRA B R E S, RATAES (2.2.3) 8oL, M A 5 B,B
5C,C5AHMEM, B A,B,C FFMHL.
EEARSBEXBE—RBE: =54 A,B,CHFHML,
BEERIEEMIHE M R? BIEEH (2.2.3)#H(2.2.4)2 [
BREEN, XN T EERLNEFRATE L.
[(B3](aBHERE) —NHSKIEMEE, LH &R
Bee, FmERAG,f = m R Rea, Y ko,
B, B=fga. HEMAB,CARICH—KNEALHNT, A,
EHEASTHEG Nb FTENTEPERERLE, Bk

P(A)=
FIS P(B)=P(C)= HHH I

P(AB)=P(BC)=P(AC)= %

BrA(2.2.3) iz, B A, B, C BB Sz {H 2

P(ABC)= %#%—:P(A)P(B)P(C)

P (2.2.4) ANBaL, AT A,B,C AAE L.
THERE—NITFRHBAH (2.2.4) MBS (2.2.3) 33—
SHHAE A, B, C ME ML A RIBFER (2.2.3) & (2.2.4)
.75 .



BRST. }
[(B14] ZHH-AHSENERE, EE1,2,3,4 MROE, S
1,23,5 mikHE,51,6,7,8 M F2EE AL A,B,CHr5FE
TR — K EAE R BT, B,

P(A):P(B):P(C)=%=%

P(ABC):%:P(A)P(B)P(C)
BR
P(AB)'=%¢%=P(A)P(B)

BAERATRT LAE X n AN 44 00 57 4
EN2.2.3 Xt nNBEHALA, A LEXNTHAEAERAH
A 1<i<j<k<-<n B E
P(AA;))=P(A,)P(4))
P(A,AA,)=P(A)P(A,)P(4,) (2.2.5)

P(AA,-A,)=P(A)P(A,)-P(4,)
mu% Al ’Az ’ oo ’An*ﬁﬁﬁﬁ‘

EEH—H(,) MRAT BTH() TR TFES W

37 7% 2
(55 -+

MEX. HENFEFHGETE R R XX R AR LK.
BRE n MEAMEM, W EFTFREM m(2<m<n) M5
A B S B R T BN E ML K E BRI ERMU T E
RIEL 1 KRR 2 MER, EEXATRRIFRIEZ.
BE REF SN EFHRAELHIN, MRRPEEEREA
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B AR AR B ST
=E.EHRIMERENITHE

MBS R E XL R BB A F RIS, T8
REEH R AT AR R i, FE R m A8 F.
(HEMIFHELRER-WERRIHE] #HA4,.4,, -,
AR n MBS, W ETF
A UA, U UA, =A/A,-

A
P(A,UA,U---UA,)=1-P(AA,-+-A))
=1-P(A,)P(4,)-—-P(A4,)

(2.2.6)
BRMARXEEAMINGE  ERERE, EEHHAE.

[#]5] f&%ﬁﬁ*Am«%qﬂ@ﬁﬂ?ﬁﬁ%mﬁﬁﬁo.m,
BA 100 ™ AR ML, RN EF A FRBRERNEE.

[(#] LLAGi=1,2,---,100)2% i M AR ME S H FRK
BX—F4, LA R ENTMEE ML, FTRBEERNR P(4, U U
Awe) ,H1(2.2.6)78

P(A U"UAy)=1-P(A,)P(A,,)=1-0.996""~0.33
BRBMERENEERN,BRESGENARKHER, £
Br TAEh X RPN ES T ER.

e A M MR, BRI EE T GETT. BRI
By v RAE R — R ol 2R R B R R T SE B IR
R RUR N AT 5k . B O, VR FRI0 BT B, 2 ST 0 BT B X
BF ; % P SE B R R BT, J T B E R R —FE MM BE.

(EWEEEBFONA] X F-A X, ERERTHEN
BMEp, MAECHWTRYE. THABERLE, REER TERBEER
HERGEWTTEE. EELRBFHEANBRERE, X FomR
GRRENHRE RERRN
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X B RATE S — 2B TR UAE XH S

[(Bl6] MRMBRGERENTTHRATREES N r,0<<1,H
BT EH T/ERME ML, 55K F @ b0l B R & ™

RHE[RE2.2.1(a) ]

(##] BFEBERIER T/, GBS XERESTHIE

I BTN
R =r"

BB RSB RN - BT RE R i 708 B 5 B R
), 308 % TR Bt A R O MR Ol (1), R b AR 58 B R 4 1

CIE 3c)
Ri=1-(1-r")*=r"(2-r")= R (2-R,)
TEB R <1,8 R>R, Fir LA in i 3% BB 68 7 48 44 v] 52 44 3% hn.

(@)
(®)

221 Hm&EHRE

(B17) ZERIBIZMT R T @R T4 RER T REEL R

K 2.2.1(b)].
(%] BxXHBETHRTEES
R'=1-(1-r)*=r(2-r)
RO &5 BT SR BT B, B T SRR
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Ry=(R')"=r"(2-1)"

B RS>R.. N IR BN TG4 B9 J7 vk R A o BE 38 i R 48 1 T 244

MAKFHRABEAEERA LY n=2 6F, (2-r)">2-r",
R>R,. HILE R LEH ARG RREd 2n A TT 0 AL, 45 A A0
Rl LB RS R R —F X T RSB R FRTEY
BRI AR T REEBHFRREZ —

A ERVHEAT LAE Y, Tk 5 RS0 R 7T 58 2 R BE 3R OR € L
BB RERFR AT ESEESHELETR.

'L okt R A

BT HAMS B, BATA LUE SGR B R s . B
L ABRESKE E,ZRUEEMIN, MRIEAR EHERKE
AESEE ENERNEE RN K, BT A REEEL S AKK
B 1] f  57 ER E SOIR I IR 24 0 T MBI R, B R E G

— I BB AR X L5 R B 0 3L AR A 2 [
BAK EMBEAZRRE Q =o'}, KK E, WA EE
2=l BRBEMERZEE Q=0 |, HHAX K

_E, NHERSRR E, ERXRAKKH#EITRARE,E,, - E,, &
BA AR
0= (a)(n)’w(z)’ Ce™)
XMEEAZEN Q,,0,,,0,WEB=0E,iCE
2=40), x4, %+ x4,

(#]8] HRARERB—-MEN,Q={E, kI, REEEMN
EHAAR=ZRETFHELE R, Q=12,8, 8, MESK
B ERREH-BETHE-R, EHAMEAZE 02=0 x0,H
TH 6 MRASME: (IE,4),(E, A7), (E,B),(KR,4),
(&,8),(Kk,R).

BRERMITUSIHSE r KARARWELS" WS, XM
HEHRESHENSHE FRRBRNERE X, A THRE KA

.79 .



REGBRTREANFH ARTRBENE LR HIER 8 &,
CH2WHBBEHAR X -FHRE-T58 2 KEBEXH
B EBEL, ORFH QRATEEN ST UAASHE R
BREAX

BREEU AIL5% F WRBRA XN F 42K, WA UE 8
375 R SUR B 9P ST 4.

EX2.2.4 BEXTHEEHN

AV e A AP e Ay, A"V e A,
¥ SL
P(AVA® - A )=P(A)P(AD ) -P(A™)

WHRAK E, E,, - ERBERIE.

FEEE Qe Ab,i=1,2,,n, HIHEXI RS & 0 ik
BAEMS, MR mQ2smn) MAKBRHEHH.

AL S R 0 i 6 R AR R,

MAERIERE E, 5% E,RMEE M 8. ZEATURE-T,
REGRT UG E KM RERAR E, 58 E, W77

n WA B BRI n MR RAEMS K, T2 KA
BB B BR AR MR n AR IR M 37 B 187 B8 1)

FANEZEN KRB EMEEEMIRR, XM Q,=0,=-
=0, AREHANBRRABFALZ, MASKKKERME M K. #
n KEMEHAT n KEREERREZ M T XBWHAHF &F
M RBRENERFEZMHTEERE” WEFHE T L AR
B, EEBERSPRE ML, BAMIARNEHTARERAEKR
BRESREPA & BN TE.

BMNET-THEAR-LBRTRENERERIRABR—AZH
(J. Bernoulli, 1654—1705 ) i 4.
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§3. HEMNABEE A& Lt bE A& B

—. BEAEY

EHRZEES, BN RBENBHRRBETEEFHFARS
RE. FIMEFRBEREPEENEMBERS, & 2B &;
EREMNEENRE EELRERE; ERETHFRLONEZ
Bk R EXEBBEFRMNTUIEEHFBERY =T ,4,4,
O} FREHAREI” WA R KRB, XA RAH R 8
ERHEXBFRAEEFRRE.

FURBHERAEFAS B0, EaREEd BEEARF
B A,B, 72 % NEFEHMAFS. BEEBRMRINMNFR OB AR
FEHAEGXFRAEMNE S, MAFXHEKEB—NFF, MK
AT B R FELERRT, BB S —FELERKN, X
B EE AT MR R B MR A AR, A, BRERFaTLLER
MNFOME—BE BRANBEFE, RNITUELEFKXT
50 000/MET ) BB E LIEAM &, HAKRFIENK S 4, X%
BE R T LAVA 25 R A% AR X R 61 F 7T L3S B R 2D

ERBARES, BAREARE TEMEE

P(A)=p, P(A)=¢q (2.3.1)
BRp=0,¢=0,H p+q=1.

REZEREEHIT n WML HWAZH R, XBEHN“EE",
REESRABFEG A NTEFA HAMEEHRAFERE X
MiXBRHR n BEEEARE,IE/EE

BZ nBRZARXEAE TENNYE:

(i) BREBREZHAFNTHEERZ — A B 4;

(ii) A FEBRIRAK P HIHMBEER p REERE;

(i) &R BA IR ;
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(iv) F#AT n WK
THES S » BEEZHEBHEREE:
n BAZHRE E"HEAR LB m.

(A,,4,,- ,A,) (2.3.2)

HAARABA,HPNERRE KRR HI A KA, BRXFHE
FRIE 2N X R— I REAZEE.
B FHEREAZE—#, TUERESRNERTEAERN
M MREAE ALSEXTGE—BAAAES H.
ABREFBEERL, EATPHLEEE L (2.3.2) FiER

AA,--A, B, (A, A, A, A) FRET -1 IR H B
A TS n KA BE A, BTN 44,4, A,

HTAERAL(2.3.2) WER, FEFRF AR HAM
WH, BINE A LA A, NTTA -l A A, A R 50 5 20 37
R(2.3. )R, BH

P(A,A,-4,) =P(A)P(4,)P(4,)
=p'q™” (2.3.3)

TPk, P(A,A,-A,_A,) =p"'q.

— R {4 B A R B T A A S SR RIS B XA — 3,
KBS n EHSHRBAT T HEEZ .

HiGEELETINEASMRR E” M5 E, XHEE ST
n

(4,,4,,~4,,) (2.3.4)

HAAME AR A, XAEASEREER, £EORTFH, Hx
L ERS[0,1] X 8 # 7 —— X B, X 3% R ik B 3E R BRI A A 28
] B 1E B F RSB B
MEFRBE - MHESETENMEER, CR EREEME
THABERE M —FREER 4TS E 4 I
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Bt HAXMEY e b AFARYEEERLFREFRIK
B — RBIARSEMAMNKEAZ - EHER LRFEEE XL,
ERMNXTRES, ~HEARANGRBRS AT FIHRE#
FItEH. B—0E, EF & ZHEFRA , F a0 1E Tolk 7™ & B
BRED ELURBEEPERSAERMRAL

AT LMAS AR5 0 SR B L 6 R AR &1 9T AR
FoAE—wiA R, M2 e A BN, iEHh A, REIRZL,iEH
A P(A) S XGEITRBBUH 5% . TEMESETRETEKE R
BEVEERME . B RN T WK A KRSk & ELBRE RS
EBAR, WA KBHEEESRAFHA LLEXMBREMSE,
AFE—BHEERBRELREER. SEITERE L » R
¥ B0, X A R AE 55 A .

T BSHBBERH—&2H

TERMTEBSFAMA DT EAN - LB 4HBER, X
BMEEFEE.

1. AENSH

HERBFT—RASZHRE, NREEHFA LA, REEHA
HE,HEEEHC 3 DAH RABENSH, XRRFENIF
.

2. ZAS %

RAVRHE n BEAZFRBPEGF A LI L ROBEE, XK
RRATEZH b(k;n,p).

HUBAL n EARFRRPEMFA EFHR ERX—F 4,
M ARRE  KIBRFHRABHAUARSE i KRB
A,

B,=AA,---AA,, A +--+AA,A _A, . A, (2.3.5)
AUNE—TRAERE FRARPEAEG A, EFHI n-k KK
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Bﬁ¢ﬂjﬂﬁ2,ﬁ#1ﬁ;§7ﬁ(n) A TR ERAZ. #1(2.3.3) 1

E1(2.3.5) h AR AT B F MR R p'e™™ , F AR
A tEE

P(B,)= (Z) p'¢"”
Bp
b(k;n,p):(;:) b, k=0,1,2,- (2.3.6)

FEEE b(ksn,p) ,k=0,1,2,,n, BRI (g+ps) " BRI KX
oS IR RS, E (2. 3. 6) BB =14 %5 ( binomial distribution ).
B Hb

Z b(k;n,p)= kZ (Z)p"q""‘=(q+p)"=l (2.3.7)

[B11] &L NH=EFE MRS, BT n WA BUE #
AR, LI b R R ABRE RS D

(%] BTHEREREN, BEXE~ BEEFHEE, &
PA A B UCR b B X — 3,

p=P(A)=2

B 0 T SR B R R A

rsn ) =(3) (W) ()

XMREH—F §3 PEHAL.
(2] EREREET BRETVEERNESREKBTER
B BEESRBNHAFERARMENA ko v H—F. BES

—REA 2N R, S A BT 6 00 H DI .

RN B LRSS HERERTRATEEINRR.
IR HATH R BEYLAZ A, Bt B A A RS
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{E A7 oAt AN R BR R, U 345 2 v 3 B R IR A5 4 T IR GE - FARA
ERZAZFMEN E—RETRIETREEREEY.

EILH:%J:—Rm%&%%%z%v,ﬁlﬁ—ﬁmglﬂﬁ$ﬁ2%v%
B —mamad
2N\ iy i
ne( )(2N)(1‘5N)
TE XA F o 2 AR $ *Eéi“fﬂ%ﬂﬁ%*ﬂjﬂﬁi%%
BE p.
3. Ao
REVTEEASA AR P ERBEINERES £ RiXEL A%
ROEFHREIEIRES b iR, 650 H QTR £-1 Wik

BHEBENEGA,TE P RRBHIHA,BRXEFGEH W)
RARH

2N-j

A4, A, (2.3.8)

Dil

*’Jﬂ?ﬁﬁﬂ%ﬂﬁﬁ,ﬁﬁ$ﬂﬂ
P(Wk)=P(ZI)P(Zz)“'P(Zk-l)P(Ak):qk-lp
id

g(k;p)=q¢""'p, k=1,2, (2.3.9)
g(k,p)%ﬂxﬁ-ﬁﬁﬁﬁ i3z lﬁlﬂ:(Z 3.OMANASH. XBEH
Z g(k;p)= Z q"'p Pllq (2.3.10)

IR RGN TEFREFARAKET bF KOBER, XK
MEEFZREFHA, RINEL -—F 3 PEEINE. TEE—
MREME T BT

(B3] —DANBEFT A o B, KP LR
T T8 A RE DL 2 B — B R T 1T, BR7E 3 s T i g — 4 4

RUBRLABEE B, S A TE S o YCIRTF I B RS 9 B3
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E20%
(f#] XBR—MABFRARE,p=

1 n-1\, "1
) =() =
MSHEE T EFANEREAFL LEB I AFKAE
FIRE, BB AR A 2 B R BCR (2. 3. 4) Fr Rom MRS s 24K,
XAZEBIARAFE, TUAREEN - FERENES. £ L
Rifie s, RITRA BRI (2.3.8) Ry W AEREMH, FH U
QBINHEHEBME, XBW W HEL UGS TAAI A
(2.3.4) REMBEAR S HRETIS XA BB, RATB AT T8
BWAEIERS, XEHERSEHBY{W, W, W, -},
(2.3.9) 45 B HMER , X T — BB A A (6.
CTEITEHMEEE 2 — SR, B R a 4, BT LUEE
JUfAT 53 7 B — Fp 4.
4. WHEFS
EZERAZFRE, IERMNFBEEZKERASEHAS r KA
If.
FHErRBNEEES RiRR, WLRE (=
RN CRARE r REWERELES F RERX—F4, 3
RfCksr,p) In AR, C. AL HAUCYRTE M k-1 KIKKF A r-1
W e—r WA, T4 F RIXEWERIE, XENEEH

k-1
BRI )0 b FRAM R T 8

JB(2.3.9)  BroRBER R

3|~

k_l r-1 _k-r k_l r _k-r
P(C,,)=( )p q 'p=( )pq
r-1 r-1

B

k-1
f(k;r,p)=( 1)p’q"", k=r,r+1,-- (2.3.11)
r—
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HEF
; flksr,p)= Z_

r+l-1

s Z( z )p,q,

= Z (_lr)(-1)'p'q’=p'(1—q)"=1 (2.3.12)

0

XEMATH B ZHRHEAKX(L3.7) M4 H g,

fChsr,p) RAWMBF 3. B G r=1 0, RAVEBILMA S
v

W R OHSELNSEERRA XK. X REREEY B
HEIE - REMEHFREFIHEMFFERINER, B X5
& B E 7 (Huygens, 1629—1695 ) B 24 &8 , 4 # i1 = A 4 5l 45 th
IEREE R MARTF M 3 S7E AR I3 45 2 BUE Ao BE 3% , T 008 357 U
FIABEMENBE. TURXES THRRX R L.

SMERBERENT B WA BEEEMTATERE,
WESH t RERFREEREE, BETHRR B, CHs /(<
t,s<t) i, BEARBA T L, 55 a0 o) BoiX Lo Mg A 2 27

HABUAHACHREAE LG 2 EREE, BILL r - s KRB, B
XM EERBREE B BLABEREE. H n=t-r K m=t-s
SAHCH RZABBEEBEAFAREN R, XRRESRF
B BBE SR g p, FATTE VT LA 20 o ¥ 1) R U 45 29 0 4B 2% ) L
ERBFRB S, REHH m KA ZRTHH 0 KA K.

AU pe it EIRBEER, M BN F B AR BRI A E L
Pt l-pa MEERAFEIE. AT FM B SMAERLFEE LiXE
XAGER.

B EMAWERafm WEHEHER

ol n+k-1
Pw= ( L )p"q* (2.3.13)
k=0
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o\ k
BAN REIEH , B nim-1 B—ER Uk ERER. BHiLF R
BERABAAFMALFEREE ntm-1 BFEDLHER. X
B, F R 304 A5 BT LA HGE

Pz (m+k_l)pkq"' (2.3.14)

n+m-1

n+m-1
Ps= Z( B} )p"q"*”""‘ (2.3.15)
k=n

Al LIEM ER =N EREB—BH(F/E29).
THEESWHTF2HE KA —NEE6F.
[(B14] (BEHARERNE) BEROE ARRFERH
—ERA NRAEHAEE  BRBBANEIR—-ER—-R, K%
A— SR, 5 —&F r REBEER

[#] B p= MABHRE. BEHETALN - R,
R FEIBGE N+l (R N W% N AR K 8, BB — K R 3 K
BRZEM), TALBGE N-r 0, X F M0 EE Y

1 IN-r 1\ et
f(2N—r+1;N+1,—2—)=( y )(7)

Xt FABEERER A RS E, B TREERA
1

2« F[2N=r+1;N+1 2N o
s ) (3

=, BE& EHIBENHEE

ERoBEH RS, BECREMTERS, ERNZ =0
B, B4 TWHEAE o (o ZEE), UG ERAMNHFE, B2
— A REYUE R A B R A, A HIABEER p KRR ¢=
1-pia] IE Y 857 89 77 1 B 3l — A 807, B AT 5% 0 B9 2 R A 7 B
Z| t=n Bt BALE. FX R0 7 AR 89 R 03 B AR o BE AL SN
.+ 88 -



AU AT ATE 1 550 A9 8 R b W 3l , R X i B AL I 30
HTREBENNED. HER S d A —DRIGEE, RA BB A
B0 R ML A P 0 30 L R T AW S s G OR T, X P BE ML 3 AR
HIE d RARWEE R BEYLNFBh. 1AM R T L IR A S A RE R
YhEER BEALUF B . ZE— D REVLIE S FE T LR A R IE— 1 EE.

34 p =g =i, BELF BOFF A RERRAD, S T 1 23R

3 AT REAE AT

Er AR5 4K B 6O 44 WL 31 L, 930 B 410 2
U T AR 15 BHAE 31 6040 25 0 0. JRLTE 40 5 9 5 A 2 1 R
75 B BB S , TR SR S T K 20 B0 5 —
330 o ) — S R 031 B BB O 3 L, 5 L, WL
T LUR {10 SR B 00— R ag

% T HEHLUFTY , ELREFT R STRIT, RATA A BE WA Rl
HHB,

RRBIBALIER (B AR 2 0 IRLA R, W 8,10
fER 2] e=n AEE R 0 T S RAERE S =n BEGLT K (k BTT LA
R SURBO) AT EL R FLE R n Y 30 7 4173 30 60 U B
WS TEE b v, 2B x R EAENT n WS o 03 B0 0
By 2R EB AR

x+y=n
{x-y=k
B x="20 B« R BT S n B A A

n+k

HAFLS, =k REM YT ERIER o KT H—~KAAH,

mokyk e U048 1 B
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Pi{S, =k} =

n
n_#c]q"%p%k
2
Hk5nHFEEMRN,BERRO.

RAREEREEREINED BRERSEMNZ =0 8, 4F
x=a,MTEx=0 R x=a+b b &H —NRYCBE, HATRKEHTE =
0 BRI TE x=a+b WREMBER. AR ED HEE.

HL g BRARRIRA BN n MBRATE a+b SR H K

90=0, qu,=1 (2.3.16)

MRERZFEEAMTF x=n, XBI<n<a+b-1, M EEH x=
a+bR WL, FRF T AREB: —MEBEETE-KBIHEEA K
BRAWx=a+b RPGH—FHERETE-RBHREER T HRLH
x=a+b L. BTl 2R ARE

q9,=P91 %99, n=1,2,---,a+b-1 (2.3.17)

X, RIMNBATRTF . - ZHEFHE(2.3.17) , 7
P &A% (2.3.16) BLRT LASK ##. F FIX A~ 2 50 07 2 REHIRR IR
e, By R AR BB (2.3.17) B &L

P(9,.-9.)=9(q,~q,.,), n=1,2,",a+b-1

%mq=%r%ne§Mﬂ%3&
c,=rc,,, n=1,2,- a+b-1
TE S BRI LR
(i) r=1,80 p=q=—, BN AT FRBEALUF 30 605 2. 3804 o, =
c,.. AL, &g
904179,59,~91 =" =9,—9, =4

il
q,=9,+nd
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BT 9,=0,q,,=1,8F

i 5
g5~ (2.3.18)
(i) r# 1, Bl p#q M5 E.
X B
¢c,=rc,  =rc, =+ =r"c,

LN}

k=0

n-1 n
_ n-1 _ _ n-1 _ k _l—r
q. ‘Io—;; (Qen—q) = z G = k§=0 T € =7, %

Haa: q0=09qa+b=1’&ﬁ

l_ra+b
1-r =1
A
_1-r
qn l_ra+b
T
(3]
JSE e SR W2 (2.3.19)
1-r 1_(_q_)
P

HUp e A E n B ATTE O & 8K w2, {47 LL%)
HESFRE
Pu=PPoitqpP,y, n=1,2,- a+b-1
Boih &A%
Po=1, p,;=0
KU T BIRAG, 4 p=q=—
.91 .



p=—— (2.3.20)

M7E p#q BFHE

(2.3.21)

AEEMS 256 8

o

P.*q, =1
390 6 FE B I 30 B B A B A — B B e Z — TR .

R, (2.3.18) & (2.3.20) A A aE (2.3.19) &
(2.3.21) ,% p—q FBLIBENHF .

IRESE i, Pisw A R BE I RE DL s SR IE KRR LR &
MRS BEA BB R XA EE XA B Z#T
W KA e RO, EBREEN 1, TR . Z2EBRYR
MIBER AR p o q, R Z () 1B 4= 5 6 HIBE=R.

A LD F BB ST X AP MR R p = g =R MRAE T 3
it R HA SR B — e
M. RS HIRRS ST

T AT LA 5 e B 0 RE R M LA B iR AT
BAEETIMEROEE. B8RIKBHITEERIEN A, 4, -,
A, P(A)=p,,i=1,2,---,r,H

p,+p,+-+p,=1, p,=0 (2.3.22)
4 r=2 B, BABEASZ KR,

EXMETHESARRD, AESFH, E o kKRS A H

Bk KA B By IR, e A B B, IR R

——L— ky "2." k.
PR AETRTIR S (2.3.23)
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XB k=0,H k +k,+--+k, =n.
AXRQ3.2)HFASTWEH, B HNER(p +p,++p,) "HIE
TR B — B, T H o (2. 3.22) A

n! Ky ky ok _
kgo kl! kz! ”’kr!pIIPZ pr _1 (2-3.24)

ky+ky+--+k =n

BREMOHR ISR TR P HFSERE
BEFATHIE B 2T A, LR BRI R EH e =4
A9 A K AR

EFMEET AN RRBRANRES AR FR S K,
MRSEEM, FIINAE %5, Z%55%, %5, F5 M3, N
FEUH R —FRE B, ERE L, ZFSA LT FE
ShERA kAR BER A AR B S T4 1.

[B15] AFKHIMAESH 0,A,B,AB W& BEXK WX E
RP X M M & s N B E 4 L4 B8 0. 4,0. 3,0.25,0. 05, 3 M
B X B R EEVLM Rt 5 AL, SRABAK 0 &, HAth =45 7
£ A,B,AB RIFHER.

(] # B EZEMNRETURTXANSE, ROBERRN

51
P= mxo 4 x0. 3x0.25x0.05=0. 036

L] AR5 F b B (8] A BE LI 30, T T 2 A B A — 1.

(Bl6] (FmE RIS —FRANFEERESHE, 0T
fEum b, T A, A MBS, BRB I ERRN 1, REE 20 K
B ahja EE R R R

(f]  XATRAVASE o BT B0 35 A 38 9 DR, 40 51 X
HF A,,AZ,A3,A RABER@AE, T, 2 A8z —#%, N

Pi=p.=p;= HE%EM W 3hJa E 2 R R S T e

ZE?%ZJJB’JUK%I‘?F?EKZJJE@ZK& WA, | EB KRS E
TR R BB AR TEBSRECH 2n, HILETRBER N
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(2n)! 2n
Pi;;uw%;n4%)

(2n)! (1)
; (kN[ (n-k)! ]2\ 4)

=(%7Lf53;3;; [k!<1{k>J2
G20 -0
Bji— %R AT (1.3.6).

$4. _WnHE5EBRDH

— TS HMRRITE

1. ZHaHmitE
ELE—FHENTFHTE» KASZHRBEHIEFHB F KR
Y BER b(ksn,p)

Mhmm=cp%”,k=muamm (2.4.1)

Hepg=1-p.

b(ksn,p) ,k=0,12, - ,n FRAZMEH, EMBLPSAR
HERMA. H TEFZSERAE SR _T046, HF EETEH
BE BAEE TNt ER S ERER.

AR ERABRMRAE, XMEMNARBG . Xp AHT
b(k;n,p) KI¥UE.

TR R B AR KT ENEE, RIIERT
THI 5o a3

F2.4 1 HABTHFn=20%p,=0.1,p,=0.3,p,=0.5
"SR
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ZHsr AR RN p<0.5 4

A B ST p>0. 5 BBER RS

TRitH":
b(kisn,p)=b(n -k;n,1 -p) (2.4.2)
% p>0.5 B, 1-p<0. 5, PHREHI A4 A ML fi .
£241 “MAGHER
b(k;20,p) b(k;20,p)
* p,=0.11}p,=0.3 | p;=0.5 * p,=0.1 | p,=0.3 | p;=0.5
0 | 0.1216 | 0.000 8 — 11 — 0.0120 | 0.160 2
1 | 0.2702 | 0.006 8 — 12 — 0.0039 | 0.1201
2 | 0.2852|0.0278 | 0.0002 | 13 — 0.0010 | 0.0739
3 10.1901 | 0.0716 | 0.0011 || 14 — 0.0002 | 0.0370
4 |0.08 8 |0.1304 | 0.0046 || 15 — — 0.014 8
5 {0.0319 |0.1789 | 0.0148 | 16 — — 0.004 6
6 | 0.0089 |0.1916 | 0.0370 || 17 — — 0.001 1
7 |10.0020 |0.1643 [ 0.0739 | 18 — — 0. 000 2
0.0004 | 0.1144 | 0.1201 || 19 — — —
9 |0.0001 | 0.0654 | 0.1602 || 20 — — —
10 — 0.0308 | 0.176 2

FHILA A RE2.4.1 R R

AT TG AR ELAENERT #, RITEER2.4.1

MEFETUE S, N TEEN n B p, 5 kM, b6(ksn,p)

FEBEZ W B B AR KAE, UG T . H4h, é’l’f%ipﬁ'ﬁ-
B, o3 A R X AR

[#l1]

— KMt TFEFEHE 10% CHIF, HFRITAXHE T

B EEL AR 20 R4 B — B, IR IX 4k B BB IE W T AF (B
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030f p;=0.1
0.25
0.20
0.15}
o.10]

0.05

“10 12 14 16 18 20k

241 ZWoYmE

Bri i 20 M TFEEWEFH) HBERE S D7

(%] B bt FEFEMRA, B AT IE {48 5 5 20
AEAERHAT IR S A B — R T EAE N R, R
0.9, WX R—MAZFBERFAR, BT R g9 8RN

5(20;20,0.9) = (;3) 0.9% = 0.9%

XAREATUAMAMNBETE EESFENREAAR2.4.1

HE,H(2.4.2),
5(203;20,0.9) = 5(0;20,0.1)
I 2. 4.1 MR ER 0. 121 6.

(2] (MFMRE)RERE PREEMERNOBERE
30% , ¥ KT —Fh ML ¥ BT HE X B R A R, kR 20 Hf BR
WIsh PSR M YE . FESE RAE — R W32 gy, RATRI X I
Fib 1M 75 &4 7 F VR AT 1R 41 2

BinMEZLWE, BAEHEHSYZRELEOERLR
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30% , X 20 R HAE b RZBRGHRAb(£;20,0.3).

RERFA—-RYZBRREFHH (LW RZER) K
R

5(0;20,0.3) +5(1;20,0.3)=0.0008 + 0.006 8 =0.007 6
AR Z /N, BRI M Z L HME.

WRESE K 20 REYPAE 4 ARG, RATRTHIE L
MEFAH? XNFIBEEREEDS.

X B AR R BRI RAT RO B AR R ) — MR, RE A
LK R BEE, FIRBERIE T EREN B EBRBRBLTH
B, B R RIEX R K /DR EREZERABL TR B,
XRFHESEITHAE LR ITRIGKREE.

2. ZIG AR R P R

HATRELZE b(ksn,p)BEE K n BALBIELL. NE 2.4.1 AT 1A
B, Y n EER,b(k;n,p) FEBE k3T K, BB XK KE
Ja LB T M. AR B #HAT TS

B FXF 0<p<l,
bksn,p) _(n-k+Dp_, (n+Dp-k
b(k - l;n»P) - kq N kq
& it

M k<(n+l)p B ,b(k;n,p)>b(k-1;n,p)

L k=(n+1)p Bt ,b(k;n,p)=b(k-1;n,p)

Y k>(n+l)p B ,b(k;n,p)<b(k-1;n,p)

HAH(n+)p RA—E R, MW 0A Kk HBUEHIE,
B ERER m (78 (n+1)p-1<m<(n+1)p, TN H % k N 0 2L E]
n B, b(ksn,p) BB LT, Y k=m B EBIR KM, FR AR
TR BE(n+l)p=m,MXE b(m;n,p)=b(m-1;n,p) 7] B35
TN R

5 b(ksn,p) BUBRKMERI T b(msn,p) FRH b(k;n,p) KB O
Iy, om FROVERATRER DR S B EEITHE R m=[ (n+1)p] (Bl m

.97 .



B (n+1)p BRI H(n+1)p BEE, W m-1 IR N AT 6E
LR K.

(#3] BREMBERNEBENRO.01, [ 500 AKX F
HTEERTEHERARZEE D7 FRIEAHMN MR

(] XERMEFAHE, ZBWABRMN D41, n=500,p=
0.01,(n+1)p=5.01,[ (n+1)p]=5. FFLABR AT BE R I A BN S. 46
IR

b(5;500,0.01) = (520) (0.01)° - (0.99)** =0.176 35

(2.4.3)

RIS R, % 0<p<1, 34 n {EAH X KR, BY B8 2 5 AT BE AR Zh

WH m KA B BE R AL AR /0 3 T AR B &, 6 (ksn,p) BRE
NT  URHEEBRATEENKE m RENBREET

(2mnpq) T
(% n YK, FHILY noo B, X BERHTO.

3. ERMBERKE(n,o) FR

HFAFEIBEAEMMEEZ2EHMOER, Bk TZAE
HAFMIHRTE —EHNAE, BAGF=RPEELBER, X
B ERANE= TR M REYLE.

AERREEEYD, 2EAEE — BRI EEM, B R A
BEN L.

WMEREERATE=SRBD MRAELEFIRAREE
W —34r, B AL R A T S ARk

MRBNIF=FELARTREARE R, BAXBXLHEE
RBEE SR, X R IT AR R AR ER.

X B BB SR KAK BRI LRSS R 77 po & p 3 R 0<p, <p,
<, Y4EMHEp<p, b, BRXH™=H; MY p=p b, HLXH#
7= .

ERROEREANBKRTRE o =R TRE, ¥K
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A< c B, B 5 B IE L.

XATRER(n,c) R

BT HEREIE, A RR T REBTRILHEHER . L —,
ER S B —MAEES. AENETERR 5
FEHWERERXK. GRHEB/NXBERK , BRI R
BER. X BB A AR R ROMR L REE T F W AR A

HZERWTRIERE, —B51H L(p) , ERRLEEREN
p B, BRI HE = S B, Ll p BEARAR, L(p) RHLIRIER,
T BT 45 ) il 26 FR O Hh 4R 45 1 B 28 (operating characteristic curve) ,
fEjFr OC B &k (WA 2.4.2).

L(p)
|

7 B
0| Po P p

F2.4.2 OCHIZ

Xt (n,e) FFRME A& AR EE, WA A Z5S5E 55
2]

c

L(p) = Z(:) pH(1 - p)"t (2.4.4)

Rk, FREEE R n K o, fF15
{L(p) =1-a, %p<p,bt
L(p) <8, M4p > p B
XE a,BRANMAKRIER, BTELE.
HAEMNBW T RER a=p=0,XRLELHMN,BIERNKE
B

(2.4.5)
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I3 F SE 451

A Z— S M B F BB I A E R, [ AR
— L[] .

[l 4] (ANFFGRE)  RELE BB FERABREHIITZ—
PREE AR T YERK & 508, 58 2 7 50 F 1 A 3™ 89 R, 7
BEIHEAMAROEE TORARMNEZ - RIBEGRAE,
RERBREER, —FHE M ARTHBERN 0.005, HE
10 000 XEASIMAFRE, KKRERR —FHEXLREE
B, (1) 40 MASETHBER; (2) SETARABL 70 M

(A1 fE R, a7 AR A 55 AU BE R, n = 10 000,
p=0.005, ¢ pu FRRK—F X £ A\ B 5E T B9 A KL, BT SR 8 1K
RaHA

(1) 5(40;10 000,0.005)

10000 (0.005)%(0.995)°°% (2.4.6)
_( 0 ) )% ( ) 4.

70

(2) Plu <70} = Z b(k;10 000,0. 005)

_ z (10 000) (0.005)*(0.995) ' o+

(2.4.7)
BEHRITHEXSHEMEYEE, E6BIFNTE %
[BIST(NEHEE) FEMKXHTLRHRAITERESR 5%
AARF, 7] —F2 200 B KHLLL B & FE L7
(%] FIEHATUABESARE. X FXRELRED
), BEEBRETAE HHERNE - EENE BEEBEm
A BERL, W FE 8 200+m AN AL, X B BR B LA IR Z 5 IR
ZIST A b(k;2004m,0.95) , FHATHT KL B R K AE B AR
P=P{u>200} = 2 b(%;200+m,0.95)

k >200

+ 100 -



BZYMLABEDER - MEMELN », B P, REFERITRE
PRREES %,

(Bl6](FRAR) FEEMEF200 EFXZK BTEETFER
B R AR BHRMNEBSMHMER, 88 LA 60% i 6t
EFHHE, EBEFsNER 1 TR, IEJI“L AX AR L
A A RERIEIE % 477

(%] FBESEERGTERMA, U8R FHH SR8
B, HHt n=200,p=60% , M EH AR ERBFEA r FFHENE
K psrX—F4FBEROBERL A, Filn

Plusri= S b(k;200,0.6) =0.999 (2.4.8)
k=0

EEEBEE0.999 BEFIMMN, B YT 8 /It TAEFH 535
KBRS, KN, TIEAZE.

(B7)(FiEs) B.ZHAERFEENLA . BIMEE
2110 AR G4 F, AR AR EM, 2 MY K EJE

( EDﬁW@@ﬁ?%EW@%&*%H%%%;) SREERTST

Bz 2Bt 5 B 100 25 2 — BT
(%) FARPLTFEENS 4x10”, H—FHZH2Z— (B

107°) 4 5.4x10" RIBH G R ABRNY TR u, WZELBHH
FEHF 5. 4x107 —p  EREH

lpw - (5.4 x10% —p) | >5.4x10"
Bp == 14

lw=-2.7x10%1 > 2.7 x 10"

R, B I A

Pilpu-27x10"1>2.7 x 10?}

- Zb(k;5.4 x 10“,%) (2.4.9)
k

ERAEXF—IR R 1k-2. 7x10% 1>2. Tx107 f9 k KM, X R 2
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EHEEHETEN.
M EBEILANBIFH T UE S, 8 04 A R BUER , B Tt

BRB n BFBK, B EFRHE b(ksn,p) & > b(k;n,p) #R

HXE, AR HERAE. G0 (2.4.9) PAEHTEH 5. 4x107 2
%, BUITE R ATRER).

EXMERLT , FREARMHHEERLER, EREMA
A, X7 LAA RIS o R R E R LB, K TR PR 2
KR A EHTT

= IS HeiaRiEiR

ERENARES, RMNEFTBIAXENASHRR, K,
FXTHE UL, n K, p /N, W TRAR A =np R/PGE . XX FEL, 107
(Poisson,1781—1840) R B T —MEFHFEAMEMUAX, TER
TR E.

EE2.4.108%) TEHRLERERS,Up REFHALERR
FHAHER, EE5REAE » BX,W0HE np,—A, WY n— o B,

b(k;n,p,) —»kl'—e_

(iEBA] g A,=np,, 0

b(k;n,p,) = (Z) pH(1 - p )t

A

=n(n—1).;!(n_k+l)(§n_") k(l _f‘_,.) ok

n

B T % [ 5E #)



H i

limb(k;n,p,) =k—’"—e-*

k
p(k;A)=ki'—e'*, k=0,1,2, (2.4.10)

X 4 jA#2 4> 75 ( Poisson distribution) ,A R A EHSH.
5 Hy
I‘Z‘bp(k;)t)=k ok—)t'ie'*=e'*'e'\=l (2.4.11)
THRA i R R ISP REEN 47,
RS, Y p YN — Y p<0.1) 5, RATA T EEM
AR
b(kyn,p) = —(Tnl'l)—ke'"" (2.4.12)
BlantER 3 &, RATEHH 5(5;500,0.01) , X B n=500, 4
4K, p=0.01 #HY/N, B np=5, ESF&E P, B URES HIBE®
B, ERBE p(5;5)=0.175 467, 5K {5 0. 176 35 + 43
Bl
(18] fMBinA=MAKBERER 10™,5R7E 100 000 KA F
F,60,1,2 RE=ZMKOBEE.
(] XALARIEMSRIAK;n=100 000,p=0.000 1,FFK
MR ERITE N
5(0; 100 000, 0.000 1)=0.000 045 378
b(1; 100 000, 0.000 1)=0.000 453 82
5(2; 100 000, 0.000 1)=0.002 269 3

XA A A RA BT , A =np =10, T
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p(0; 10)=0.000 045
p(1; 10)=0.000 454
p(2; 10)=0.002 270
AREUBRERSAWE.
24348 THMWSABE_TSHAHN— P ER,WERE
BT,

O 123 456 7 8 910 &k

E2.4.3 —WoaH5AMDH

=, aRa9%

Fe I 2 EiRAR A A AR 5 I A AL, F 1837 SE ik E
BEEFIAMGIAR. B4R, BRI H AR E R HERNE, )
THERTREENINOAZ— HEEREERTHAA.

HARCERIFZHEV IR IR M IE 2 0. X F 4 5045 51
EHEMANTEP. —BRAESER, RS WEFER, EMEE
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G PR B B B, RS R, A IR R BN REHE
SEERL ol AR AT A 0 A, R A 18 5 o I B AL 2 PR A A A
H A AR B0 5 7 — GUBR W BB o, A 1 o R B X
Y I A B, PR TR R B, B MBE T VR S X P Bl SR B A
M B B 45 S AR AR A TR B 40 A

FWR, X T 43 A B9 R BT 5T (45 90 28 2 % JE 4 1 72 B BF
R)ERXREREGF BRI ERMIER, 3T ARG S8 B,
P B ARGV R R BEAR T Z—.

Bl2.4.4 BXTFAR A ERIBERDRE. 8T HHEIRRS T
MEE, FAZLITHRBATHER. A BHR—POURA XY
. B 8 MBUE R NiZRAEE

0.4

Z;Y oo
AN
\

244 ANRTHE

TEEEF ARG FERAE R T

[(19]) XMEBWREALREHNERETHAE, RITTH
R L4 10:30 = 11:47 £/ 555 20 B o R BB R FH I (ST
BEARBAR BT R E ), 275 230 MEF, 4B THRE 0 #,1
#t,2 #,3 4,4 #HE & 4 #HE LB R & BB A X (8] 89 555, 45 R 51 T
F2.4.2 9 HMBAMES 2=0.87 WIAM S HBRET.

< 105 -



® 2.4.2 ANEREERSIT

RENAY i 0 1 2 3 =4 | B
8 n, 100 81 34 9 6 230
ﬁ&f‘:% 0.43 0.35 | 0.15 0.04 | 0.03
p; =’i‘_:e'* 0.42 | 0.36 | 0.16 | 0.05 0.01

(%] 10] MHEHDERIHEL o RAEERNARSTHE

# %51 F. 1910 4 Rutherford ¥ A ZE LA LRIBE T XHEXL.
EXANEES, WET KR T.5 B EasaE & R EB AR E
KM RARHMET N=2608 R, £ 2.4.3 HHUEESHE
WEMX R NRRENKREPREET. S PHEIRERX
B R R BN BT B, Bt H R Np(k;3.870) BB ES

KRB R L.

$22.4.3 Rutherford TRHFLHEELWHEMNBERD

k N, Np(k;3.870)
0 57 54.399
1 203 210. 523
2 383 407. 361
3 525 525. 496
4 532 508. 418
5 408 393. 515
6 273 253.817
7 139 140. 325
8 45 67. 882
9 27 29.189
k=10 16 17.075
B3t 2 608 2 608. 000

O 3lafs. SEE RN, BaEE (L) . Bl 1964, 5 155 TT.
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R THM TN EREZE, RNBEANE LRSS
HLE. ZUHR . CEFBTRABRSHFREME I TET
HRRITELESHIEFYRENRXNTEELR.

HATAEEH - UG BRERABWPE SIS L.

SIE2.4.1(FA) # f(x) RELKH(RPAFEKE) , Bxt
—4 %,y (H—W*=0,y=0) ®3L

f(=)f(y)=f(x+y) (2.4.13)
ny
f(x)=a" (2.4.14)
Ha=0,BE—%H
[EERT] H1(2.4.13) HXHER «,

ol (3)] o
Ht f(x) R REFA2.4.13) , MEBEER  REH+F
f(nx)=[f(x)]"

LR =,

o=l
iga=f(1) =0,
(3

n

Hig , HEREEH m & n, R3L

m 1 " om
(3=l (=) =
XEE L RATEIES (2.4 14) X — U1 E BN, BRI A #EL
Y, 3 9 T G Tt B ST, M T E B T 5B
[AER] BERRINEXHREENHETUR, BEEH
(i) FBME FE[1,,t+t) FRBA T 5 R 5 et 6 & B & 5
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t RS RIR A o TR & P (¢)IBFERKE N ¢ BYBT (] X [6]
FORE kPRI B BEER, MR

i P.(1)=1 (2.4.15)

SAEAT >0 BSE.
A REFRERR T TR B ERAS FE AT (8] 59 #5225
(ii) MR (EERE) s, t+0) HED EAFFERY
X—F 450 6 IRT R AW E AL 85 2, FEXT B R ¢, AT
WEHREBRFENEMBEZT , ITE HERMTEL L, 6,+) W
B kAR FEBEERE TR —F 40 TR R M
B YR YR B A AT B (8] X [8) P9 A #R 3E AT B9 AR B S 4
(i) il ERS/DWETE EIRS, & EZRB—F.
Bp,#id
w(t)= i P,(t)=1-Py(t)-P,(t) (2.4.16)
BLA ¢(t)=o(2),B]
limM=0 (2.4.17)

—0 I
L@ R, 7E R — B [5] B 18] R B9 A~ BB A LA B O SE B b
RATTRER.
TERIK P.(1).
Xt Ar>0,F [0, t+Ae) FRE] k ASFFO R BESE P, (1+A2) , B
M EEREMEAR
P (t+At)=P,(t)P,(At) +P,_ (t)P,(At) +-++

+P,(t)P,(At) k=0 (2.4.18)
(Xfn=1,f85%E P_(1)=0.)
R b
P,(t+At)=P,(t) P,(At) (2.4.19)

Po(¢) R/ARTER L ¢ BB ] (] B o B A R W I O HE 32, R L B R
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FrHEATH, H3IE2.4.1454

Po(t)=a‘
Ko a=0,7% a=0,0] P,(1) =0, XULBALE A B B 4 5 KB E] 5] B
PIEREE SR IF Y | PR i 7E A BR B ] ) B R T 55 BRI, X AR
EAERNMMERZF). A, H P(0) REER, BN Fae<],T Y
a=18F,Py(t) =1, XFHEKARREY, AR ERITENBHIFEE,
Bt AR A O<a<l, NTIAFEE A>0,ff

P, (t)=e™ (2.4.20)
Bt Y A—0 B, EATH

Py(At)=e** =1-AAt+o( At)
P (At)=1-P,(At) -y (At)= AAt+o(At)

i P,,_,(t)P,(At)$ i Pt(At)=l//(At)=0(At)

i (2.4.18)1%
P,(t+At)=P,(t) (1-AAt) +P,_(t) + AAt+o(At)
k=1
&
P, (t+At)-P, (1)
At

=A[P,_,(t)=-P,(t) ]+o(1)

k=1
4 At—0,18
Pi(t)=A[P,(t)-P(2)], k=1
HMFEH P (t)=e™, BA PI(1)=Ale™-P (1)], AEH
P (t)=rte™ ,XHET &, A HBE—H P,(1).

P.(1)= ()I‘c—t!)ke_m’ k=0,1,2,--
RIERBW ST, SHH A

FERYLE RS, X BB EREFTANTERHEAKR

#H.
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EEE2LS

AEPHRMNFLT (GBI BRAL, CRBEBLTRE
EHBAZ— BINRABERKHAGOBRS, EHFIRRKHEIHT
BMERGEE THBEELFREZH - BLERKRLAKRINS
HEBEETHRAG RAHNTERT ARFRL R FBIEFES
—HERBRINBETHRERLY. FEREABNERFS A
PREBI BRI N E SN,

BMELTFHOBRIRLS KB RINE, #4BE NS}
ATsre. O AAEH B IR ELE A E4ABIRGE LY
XNELAERA , BBBAF 22X EXFHER.

FUHBERIBMERLTS —E2HA, CERINAEWHKE.
ERAABIRGS, CHDRELAE. SHBRELRER
o

AFEFHAARAMDKX REAXALRS HX, 28 EN
K, et X, B G 2 %% A 2.

BEHAERABELTREEZHBEZ— ERBE XA
BA G RB RN, ZHRETHERE AR AL R
MIREEF %k EHBROGXRAZRTHEETH Y A HE AR
BAARRA LR EE EFALF ANE2 LT MBA,iE
RAALOHBRETEHREMRE— L AFTRG TP A

MWHEHEZMERFTRIARLG A EBRA, TiEHE 17
BRLEEHMAATFTHEPHRARLFNEGHL, CFTHEMLE
BAFAALT SR, MUBHHERGHRBERN, EARS
HiE.

RN HE ARG HFABER TR EZH AL ATHH
MR APHF—EESH KAETFRA XAHASHFAE®
HRAFEFERAFHRIREE —AoA T ZR A THREREFY
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& AR AUNRTEATHLAZFHEAL T ALY
BHMSMAMNIEZRGRARARRZ—.

MEEBEZHEE, AALBEAIAXFHEAFTE, REBELH
FRREER, AMMNEFH G N SRR P& A G F R
AR N, ERMMIRERFL F L5 F ke H 6.

BAMAL ARBORFAARALEREBME R I L RE
AEFG, AL, ENMEEABMERS —EZBME—HMNLEHN
AANKTRI£E.

|7 & =

1 BFHFSTATIST.LCSAMNELE—KFH L, AFIBANGE
i HEF, 6] 1IE 5718 B RF STATISTICS R B /07

2. EM BTGRP EE m FRG, SERXPFEBRFES, K (1) REMH
HHELE-HREZOER;2) CHARENFEGPE —HRERNRMG
T A—HORRERNFZGEE;(3) CHARBTE-—HAREGVWRHET,
5 — 14 RIE & 8RR,

3. AP H « AR, AR, ZRFH o« RARBRBHR, EAMN
FRTERFREAZE  RGEZRPERFR, AHEREHMREH
BEREEER LD

4. B—ITREFE n MPEHEER

ap”, n=1
Pn={1_a_p n=0

1-p’

X E 0<p<l ,o<a<?,%uw¢—fw&w%&ﬁﬁ&%%ﬂﬁm,zzim—

MREH (k=) BBMBERN 20p*/(2-p) "',
5. ELBBRET:(1) EHREFELE BB REFREZELER
MEEWER;(2) ERRETRELE, REFE 1 BBEREE
6. BHIFRT 6% RAKY RE—MELNBEE N, CREENS
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BN SR B BERE R 0. 98, TRIAE &K & MBI BEE N 0.05,5K U
FAEKE T HEBGEN - RREREEH R

7. MBI, A FERE B AR 250 2,200 K, 150 KA S HMERSHI K 0.1,
0.7,0.2, M7E & % Ab 5t i B 6 P B AREOMEZR 435128 0.05,0.1,0.2, BLEE H
Bin g &, R B B AR 0 R i BE B A7 250 K Ab 5 i B2

8. KHLEAETE AB.CEANXEZ— , BERFITHBEBERLHI K 0.7,
0.2,0. GRAEAVERXLXE, HERARY, WEHAKBEES A 0.3,0.4,
0.5, ZCHEANEERL ARBE B, BRARARYE, EXHELT,
KR WA EE C KEAMBR.

9. BEFEFINER  RA-TREHN. FENFEENPEILESE
BE—MTFEESFENBERRE 12, RENHFEEANZERLED

10. F4EH 3 HBR,7T REXK;ZEHH 7 RBR,13 RER;AEF
A12 ABR,8 HEMR KL 2 2 WEREER L APH—RETF B
MEF R FHREFEE 2 3,K: (1) SEIANERRNEE;(2) EAF
BRI, REEI B R BRI E.

1. B ZmARRSE, EEPERERE RF Z2EPERKER
5Kk p K p,, B SES EK PR R

2. ¥*NAZAARNBS GRS, EF-BogE P —BRE K
SBE TR, B = RE P S, L e E  AaTRE e —
BOoOWEBAREL, BB ERNESER0.1,0.2,0.7. FEEHF
P3R5 v RHLE R,

13. iR X FHEM4F A,B,RRR

P*(4B) +P*(AB) +P*(AB) +P*(A B) =
B M EEFMGHR
I

P(A)=P(B)=— P(AB):%

2
14. ZA5BM,iER| F,4,4,0 pEM—IEHS5! J,B,B,0|
AL — A B R AHE I .
15. # 0<P(B)<1,iRiF:
(1) P(AIB)=P(AIB);
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(2) P(AIB)+P(AIB) =1
¥H AL BHEMINEERME.

6. (REME-NRE,ZEFINEH AZE2H5 -1 LE;B:FL
BFHAE BB LW ARER 12 - 3N EFIXR.AL5 B,
Mt 4 NEFZR,AS BRM.

17. 54 A,B,C WM ,ABC= & ,P(A)=P(B)=P(C),BE@

P(AUBUC)=%,1‘5&3K P(4).

18. % A,B,C ZH M E MY ,RiE(1) AUB,AB,A-B %5 C #31;
(2) 4,B,C AR MEE M.
19, VB EGA LA, AMERTHEERGRE T 2" NSRRI

P(A,A,A,)=P(A,)P(4,)P(A,)

KA AR A,

20. ZATAE/NA SR R A BT ROE , 104 TR B R 4 51
H0.4,0.5,0.7, R K E BB INBIE QMR

21. B A, Ay, A MBS T P(A)=p,, kK (1) FFASHLRR
EHBEE; (2) BEHFELRER OB, (3) RERER—HBR.

22, YTEAE K BHE T K, R K, AR K e R v O F L ST K R AR
BMBERST 0.3, ML M K, , K, % 4 SR BOBESR & 24 0. 2, 5K o J s 7F &0
.

23, PECEE M RB A, MERE LA K QR EE

24, B Z S BRI, EEABSRHOKEMS, LELE
AR RENBHUENREE EFR TS — =R, ZRTE R, AR
BB R R RS

25 REREHMAFERLABSZXAEONE RARG, B HK
RAFAET 20 AMAE,R(1) ELE—APEAEOER; (2) F.ZH%
U PACE R AL 2

26. BT HAEROBER p, 87T n K, RFFBE: (1) ELHHA
—WIER;(2) ELHARKER.

27, B ZHH o ANEET , 2 38555 4 B S 8 E m A, R A
5t 19 IE T AR S B BER.
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28. ZEEFMRR P, B4 A BAERY p, RE n WHLRAE P HMF
A A FHRKBR.

"29. EABHARTEABHAKNEER p, RIUEEH I m K 4 ZATH
HAnRAKBR HoBEREPFREABRKEOBR, T H(2.3.13),
(2.3.14),(2.3. 15) FHE—KXTRH, HEMRHAEH.

30. 43A 10 RRER, 10 HEXK, AP R— R AEN RES I KK
BREPELRSE 3 RBERABER.

3. RENANET . BMRTHPER « RERRK, AR NE RPN
H—RBEAR ZRF  RENE ZRFRE —REABE=ZRF M T £, A8
ME G — M RF B — BRI BRI RE L D7

32. HRPA N-1 HERM L RABRR,ZRFFHN RAR, BKNMF . Z
FRFSHME — RBRHAZREAS —RP X, XHEET o K, (RIS
REFRFHBMERS D, HF TR no o BRI

"33 BEEM n @, —EHERABERY o E_EEHSREASH —K
AR REEKBERN p,RE n EEHERMABER, TR Y oo BEHELL.

34 BZFREE-HRER - REBR, AP ZBUH — R R
AG P EIRBETTETR. Up,.q,,r, FHICES n KXBREFETF
KHEsMAER —RER—-ABR ARABRRNEE KXW p.. 90 "o
AP g, REBIRRA,FAENK Pt s ot s 70 FREK, R Y no
o B K& 0L

35. =TT HE &R IE S ER R 0. 005, (£ FBUOR 1 000 4, Xt &
TEHR:(1) RPELHEFREFRS; (2) HPFFRBL S HER;(3) BU
0% M REBE RIFHRFELZ D7

36. K& HIEMAB KRR,

37. RIKAT B, BESN BRI RMERE RN TSR 0.6,3
HEEUTESEMAHAER S BE R, 8L HARE R B RE, RIE
HIEF R R RIHEER.

38. —Z 500 WE 45,3 H 500 MEF , BN FETREBHRAES — R
ERAREZEN R EELHE 3 MEFHRHE.

9. AWEFHERMER BHLIERIFT, BAHEERMNBR S
L, BHN T, M AW B AR S PR R S, A BERL 0. 999 f9 M R
ROWEBENTE.
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40. BUFTEFFEMEBR0.015, A -GNk F L RAERIEGE T
ELH 100 REF R LT BER/NT 80% (4275 : FTAHNEE , BT 3 100+k
R).

4. REEHTPHSAEEBRANERI G .81 EATPFHETE—1IA
B EXMEERAS RRES , SRER2 Z2H,ZK: (1) 5 RXEFHE
HEHOBR; (2) ZLA3 RREFHARNEER.

42 IREROFFER ZHLARNVSREEN, B7E k10
BHIBER A

pkzz—:e')‘, k=0,1,2,-.-
BR:(1) FETHREARERAZLEAENHME; (2) ECHTETHE
MEBAEFLEAENRMET B 2 N EMABRHBE.

3. HEEREFBHTNHEMABRGHE, SHH A, TEN0E R EB
BRAp, BEMEETENBABII L, REBFTE kF RABRKBER.

4. BIEXXBONKRERAEEARLR  EE-FPHARFEN
BERKO0.2,RE2 HHNEL T —FERHE.

45. FEEHM =08, EHF55— 4 FRE, XAXHEM =0 f1 Ar>0,
EABERSFENZ  UATREEZRE, £ (¢, 0+ An) PHB R EAH RS
F AAtto(A) , XK KSFFENZ + ERE BRI RE R E.

T46. FIABERHERIEATEHESER:
Yo (N+ky 1,
;‘Zo( k )7=2

47. REFMERAC RO BREL 9%, K8 A N ZEEH
10 0004 7= Fh Al ZE T 100 {4, R BLA B4R 5 , B8 & 38 0t o 2 X % (] i 4t
LR

48. FRBWTRAE FE-R20 GRS MBE T4 4, EFRRL A
BRO IR, M Z B = 5. IR —H 20 F=RPEF S R, HKE
BRI RBY, SR X HE = B R R

49 REFEITHER TEOEEN p, X B THEFKNALET T
fE, x4t 4 p fH,2k+1 DB RGEL 2k-1 NITHH REHF?
750, E N HHEE 2 A R 32 A8 AU SIE BT - M TE B 500 BE L o 3 BT B, M6

&z;m&%%*%
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B AR S AR

$1. EHZEERHAD®

—. ENERHEX

VLRSS , FRA—H2REBESBEREXR, B E™
AR R R, RATR O RS B AR ECEVIEEER
R RAIRLHRFEMIE LB IR B ERERES KL RRE
BE P MIESE, B SR ERERTN & ARREEN
B EA L. MM B MR E , KA S FEINEE S
BUWLTREIMGES (FARERABEFER) RN, BE 55K
HA XK.

FEMEBEERSBELLWFEIIAS, B8 ¥ KR EX
R PIMERERRE S, SREAWER I EAS A, 55
ERAXR,BERNMNEATEAFEFEECSHERRER, HHH
IE T8 B %o 17, T 3 B R G B X K07, O T B n IR B IR
B EEHE R A E RS HBRET .

— e, R A RFEAFEVLEM, N —E T LA T R
RPHEESHERERR:

I%LM%AEE
lo, B ARKE

B2, XEH 7, RS RER M ERER, XM
ERMERBMERW AR EANY, WA ERER S — K
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X FE LUG 7 9 B #1 3 B (random variable). A& 45 H g T E
BT &, ¢, RFREHZER. T EBNTRRE B 40
8 X B DL B B E S

ExT EYLE A —, ROV R LH AR AB S HIA 4
GR FEENRBEMEX LSRRG, t B
LA R, BATAEZHGE B R 2508, T E 2 HE T BUX S 5E
BB

MR AT REH ARG RKE VIR ELARH AR
RIRE. —FRIAK LR ¢ AT EBMENF IR RES A5,
RINMBIEHTRER——FIE LR, IHRBHEIERR N E
KEBVETER EAREETEFHE A BEFEYZR, f 0K &
B TE I B S BT E IS B REAL B R KIS AR RE A AR
BEVLAE R HR. Flind SR p REH RAATRELR A X BT
B ERA—RERRE, WEE - HHEEIER. X0
T KASZHRBES,E L p D A BB, N p 7TEYE
0,1,2,-,n. 76 556907 F L6 P FATHL R X R ABAY. 72 PR 04 3 B9
Broee AL ()R [0,0) FRBI A MY 5, I £(e) ATERE O, 1,
2, RUEHEHHUMEILLE.

MEZHTHEATUE R, MR X RMEHLZERF A, U n K
BEFRBFEF A BRORE p A, RIOTAEEREEFR o
B R A, AR R UL, AR R, LB AE n(w) , HH 0 e Q, ERHIE
R0,1,2,,n, 3 HAE (o) BUXLAH TR B

O TEHHHIES p(o)=k HFARBXRICSHEE, RNFHEDT A,
lp(o)=k Blow(o)=kMHE, ERTEFNTHRENEER o WEG . EH Ep
BOEEM b — B, FAREAEE QM EL R ERAEBRS (o), FARR'Y
K—FH HUE(0) cAtfER0:é(0) cAlNEE AIRETE @) ZERT AW
ERA N o WEE HRBEE—BEHE £ (4) 351, 1£(0) <z} BN {0:£(0)
e(-o,x)} X8 x BRE—TH.
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Plu(w)= k] =(k
XERNECEZMET pw(o) BAAE, PR AR REX EE.

— e X FREXEREASTE Q FHEREHEILER ¢(o)
REREETEROME 2, ,x,, 7, D REBGXSE KN EXR
Pi¢(w)=x},i=1,2,,n,BRHRE TRIWER. BREMT
X— &, MHER (o) =x | EEE. BRIRMNEANE 4R F4
HEASELE, TULTE lw:é(0)=x,} e F

5ERABEYIERANR, ~ SRR H AN R LR ¢
A IEBAT B ANME B a0 0 B R 22 4 T B U R E BT 8 F T
] PR B OXGE (B E S R X AR R IRE S R BEL
TERAEREAS o WEE . HEENE (o)  HP 0e,BEX
FEVLAEBREBIE AN XA [c,d] B (- ,» ) l—I{H.

RS A AR B R BE L AE B 1 5 s (16 S 3 5 %) B B {EL
FAR R B ) R R X 5 — RBEVLAE &, W & 5 3R K8 B .
—REXRKENEEMBMESE——F 8 =k, RITTEKS
B BEZENEYIEE, ERENMNFEEHMNEEZOO,BERA
X PR R ASTT.

X FBGEL AT BRI R OHEHEANREBREN
EEMEE. FINANEREZMIHEP , RINBXBHENERE
NFENMBHER;EZRNRES  RITEAVENEEE &
%, %7 100 mm F) 120 mm Z @ HHEER. B2, FRGELER
FENLER £(0)  BRIVEXNBHR (o) RETREANXE (a,b) B
BER, SBUE F & T4 X Fh X 8] #BER. E%ﬁi%?ﬁ?{agé(w)<
bl B {é(w)<b} —Mtih {€(w) eAl (P ARBXEZHF . XHF
EEMABINELLIME-NEE)FEERTE, AR RXHEER
ZE(Q,ZP)NEHE FPNEAAEXHE RERITARE
RERERGRT F N ZEH

B EETHETUES, B T HERMTEMXBHERITERBL
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AT, BAIRL (o) I E—E R, FERER 0:6(0) e Bl
RERFM EEMARIERNG R, B REKENE -1 AE
BEZES S, B REL LM XKAIZH XEZEMBBHE A
£ EBEHAPENEZEISEE, BB T EHER B A
BELX FHERRE

RMTIHEIN T E X

EX3.11 RéE(o)REXTHEZME(Q,7P) LERE
LREGIRN THEHA LE—HERSE B A

{w:((w) e B} e F (3.1.1)

MFR £(w) ABENER(E3.1.1),1 Plé(w) e B FRAMEHLEE
(o) IES .

Frold, HB B=(-» ,x),
A

{w:é(w)<x} e F
(3.1.2)
Hilt Plé(w) <xl HEX. EEE
Pla <¢(w)<b} =P{¢(w)<b}
-P{¢(w)<al

(3.1.3) B3.1.1 HENLZEHE

Brih REXT — I « AR Pié(o) <) ,BABEEH £ (0)
AFEANRE [a,b) EER, BAABENERTTUES £(0) B
THRUEMYERNWELXAE(BMAFNAEZHZAAITXE
EX3.1.2 R
F(x)=Plé(w)<a}, -0 <a<w (3.1.4)
NV R £(w) B4 %o B & ( distribution function).
AHREHFEER, EFLFEIEE £ (o) RN E K
F(x)" etk é(w) ~F(x).
B (3.1.3) 3 %15 2
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Pla<é(w)<b}l =F(b)-F(a) (3.1.5)
EEEMES , RNBERRENEEHFTEL D THEINLE
BESOHMEBMESN. HES, EIEREENA SRS, FHIE
BRI ATIRAT R BB A0E B T BEBUIR LR, T A BEHA A K BURT(EL, X
RERHEERYRAKRERZE, EWBERRA®KT. H Tt
AR, LABEREIERERTIE (3. 1. 1), o H kK5
HEM AR FREVLE B M BRI B X 4 o R B B EE H . X
H—XR,RIMNELENFREXT RN ABAEHTABIERET
FERE I E S, R B XA B RS T T E KT LR,
PLZEE  BEZHURARMHE L, EFER¥ER FNFE
B AU HEL, FI0E (3 1L 2) s (3. 1. 1) dpar (R
JRE 50) , B4 A R AT LA e — PR s BESR A AR SF R AT LUE o
EROM I RIEN N, XEE B HAREEE, RITESTITE.
BMELEMAKREEILARFHBENRORFES PR
BV EBAMAARBRENERRES, MAMRRFHRARAE
RERHRFEEABILER B ARYEIAR. EC RS, BILE
R TES R ERPE AN EIEEMIR, FEILEE R
BOSER, BT U E#TEMB¥EE, PR ER KR T E.

Z A EHAER

AT R B R BA R HERICE T ToIEE$.
EE3.11 FARE F(x) RETHIMR:

(i) BiRYE . a<b, W F(a)<F(b);

(ii) lim F(2)=0, lim F(x)=1; (3.1.6)
(iii) ZHELW F(2-0)=F(x).

[FEBH] (i) F(b)-F(a)=P{a<g<bl=0.

O AH3k4 4518 REARE LT EARIERHHER.
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(ii) P{-oo <¢<+ }. i P{n<é¢<n+1}

> [F(r+1)-F(n)]
=lim F(n)-1lim F(m)=1

n—+w m— -

HF F(x) BIBEHE, llmF( )= hmF(m) llmF( )= hmF(n)

FIE.

HAO<F(x)<l,8

Er_nF(x):O, lim F(x)=1
SEABREHERER,¥IC
F(-o)= limF(x), F(+® )= EmF(x) (3.1.7)

(iii) BT F(x)%iﬂﬁﬁ,/\d HE B X F— 5 BE BT
BF xy<x, <x, <o+ <x, <>+ ,xn—vxﬁJZ_LlLTF(xn)=F(x)EDEI.

H A

F(x)_F(xo)=P{xo$§<x* = Z [F(xn)_F(xn-l)]
=1112F(xu)—F(xo)
B A
F(x—O):lirEF(x,,)=F(x)
AUBRBBS AR X =ANEAERE, EFXNTFEEN=
NEAHR.
HTHHRRE, RTHILER (o) WFZHRERESTESR
a0
Pi{¢(w)=a} =F(a+0)-F(a)
P{¢(w) <al =F(a+0)
Pié(w)=al =1-F(a)
Pl{¢(w)>al =1-F(a+0)
SLER, AHREE—F TR R R, TR,
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T 26 5E T 50 70 B B BE B U &% b S AR O M 2. BRI 5 3 0 7 R K
ZJE, FZHERIE R R AL BUE S R EE X R A
BED TSR XURS AN ERNIFLZ —.

AT LAGE B R bR B R =AM A SR R R IR B
T R, KT X RIS RS 3 T

Xt FREDLE B R R A R BTIE, AR R B AR R 2
B HIHERA AR, T BRI B R RHET.

= EHAENTE

Wi AEBBIFEN & £ P A AT REME ;T p(x,) £ € B «,
HI R, Bp
Pi¢=x}=p(x,), i=1,2,3,- (3.1.8)
{p(%),i=1,2,3, | AN ER E MBEDH, EUHLE T E
XFR:
p(x,)=0, i=1,2,3,. (3.1.9)

ip(x):l (3.1.10)

HAEE T {x,i=1,2,} Bip(x,),i=1,2,-} , KATHEETR 47 3
HRENTR (ERRMNELHET ERAAH, ARUA A
FEGX e fE , 13X IE R RAT BEHLES B F7 260 #Y [7) &L
HHATHFARELEBHBEIER £ MRS,
¢ x, x, x,
P | p(x) p(x) - p(x,) -
G LIDKRAHEIERE WS/, BAHFE—BTREED
BEPLAZ B £ BB 3 BBl B B S {E I E 2.
AT 4%, AT LU T R84 4 R 4
F(x)=Pl¢& <z} = > p(x,) (3.1.12)

(3.1.11)
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BARXE F(x) B—MBEREE, EERA « M H BEBREp (x,). H
SR, REF () AT ME—BR5E 2, & p(,) , R 20 7 51 3
oA R RAR RE T IR B BB B ML R B

B3 1.2 B R— I EEBEINEENEEIHIp(x) I A
K5 EX R 7 AR R B F ().

p()

3L

8L

il

8 | -
o 1 2 3 x
F(x)

1} ——

Ir P

3L

o

i

8<r——_1 1 1

o 1 2 3 x

E3.1.2 3(3,%)394‘%&5}1555}75@&

THEHE - LERARILZE R KBRS AT XL
REIELEWEFI AL
[BUaT] HREVIER o« RBEEUE ¢, B

Pla=c} =1
X B 43 A R EU
0, x<c
Ic(x)={1 N (3.1.13)
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ALV, X o FARIL, BEENRINTRIECEEEILEZR
IR TERE RN E, BRI HBES T, RIS .

(aZFaH] E—RKARD,FHALBAOERA p, A
IR q=1-p, F L BICFMHF A HIHREL N B LHO,1 7
18 , A8 B B BE 2R 53 0

b,=P{B=k} =p'¢'", k=0,1 (3.1.14)
XN HERAIBERSH, IR ERS .

[ZHisr4] o BEAZMEKS,EF U p i IR E,
MER—ABHENER u ATRERAERO0,1,2, -, n, HX R B
HIISMmAS:

b(ksn,p)=Plu=kl =(

n

k

k
p'q
k=0,1,2,,n (3.1.15)

R&IiClE u ~B(n,p).

KT AARTECE EEFSHFRAITE, XEARE
R EZETHtrakAnnm B THEBRTHHE.

IR (B % A 5 7 AT LB AR n=1 BB Z 3043 45, 3X A 48
BF—WRREHFE.

[BILfAA ] XPEHA N =G ET AR E MR E, X
=G A M ARG, AEHR & PR S o 4758, W E
XnfFEm WK Sy RENE R, EW(E0,1,2,-,n,
HERDHABILEASTH.

M)(N—M

( _ ) 0O<ks<n<N
h,=Ply=k} =kl nk] (3.1.16)

(N) k<M
XN HEFE—FEPELEH, RITEIEAIT Y NIRRT n
B /N, B AT R I 43 A SR A L.
(A H] FHNER TR—ERERE,H
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3
Hep A>0,NF £ RMAERR ST FiClE &€~ P(A).

HMAHEREMERPEEEEN 2/, EE_F §4
ExXtE#TEIME L, UERINESLFRIE.

CJLs34i] ERINHBEN p HASHRED, &L 10
BN E KA B R B N g ARENLE R, B A RREREE RN
1,23, KRS HAH LA

g(k,p)=P{n=k} =¢""'p, k=1,2,--- (3.1.18)

ER— RS fF (BT 0 A, KA ERW EPE B R ETJL
fa] 43 A X W ULEA T LA 43 A B —Fp o I B9 4y 1. LRI 4 i 12
BMELCPHEENE, CETERA THEFKNER.

NS HeETicieE wERR, ZRZMNRRS,SFER
BB BB [R] AR A JLART 43 46 (3. 1. 18). MR E E FTERT m ik
BPRESARI, IR T EBE R ERENEFE
0, HHE R R

P{n'=k} =P{np=m+kly>m}

Plé=k} k=0,1,2,- (3.1.17)

_Pin=m+k} _q"""_l

P{n>m} qm

=q"_'p, k=1,2,-

B RARMILFT 4345 (3. 1. 18) , 58T B KR UK m Tk, B84k
Wik, MERESENEHTETICT. BTS2 R ILfA 57 B
BAREM—TEBHER.

EmE&BNE, AEBESHF, RELASH A BRAEXE—
e SR B . T T8 3R AT A% AR FIE B X > 3 5K

Ho RBEEREMMEIEE FE, EZCH > HEAGT,
n=k+1 BBERYE kX, 2 n RAIJLMT 537

XABBMIER T : Ll p it ERF AR, HIC ¢, =Plin>
kt % p=Pin=k} A P =00, , TMETEE M 0>k BIFHT,
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n=k+1 m%«w%w’%,wu

P
q;

Bp
Ty,
g,
EREE g, =184 q,=(1-p)" ,H Ik
“po=(1-p)“'p, k=1,2,-
XIERJLfI4r 4 (3.1.18).

(TR 4] ERIEER p HEZARRD,EU L
1058 r KB BUAT AR I R B, W ¢ RBEVLE & BR{E rorel, -
HERH AT F 5%

Pls=k) =(k'1
r-1
XAMELE §3 HHS. BRY r=1 8, BN LI 27,

FH—FEEU 9 NE -1 RENZEHNHE - RKREREEE
55 0 KRR R 1k S AT IR R R B, W IR A LRI 4 A5 (3. 1. 18)
mA

)pqu—r’ k:r,r+l,-" (3119)

{=m,+ 4, (3.1.20)
FiC{=¢-r, M ¢ RARNERHFE r RN BT E P 8 K Bk
R4,
P{i=1} =P{{=r+l} =('::1)p'q'+"'
r+l-1 LT . !

("))t 10,12,
(3.1.21)
BR.(S5RRTEFANAR, - e 2B R (LFE
BIREE RBRE) , 57— AW 2 R MR E, B3R E R
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T £y BE LA 2L
XAEE LR R A&

®©

D (")p'<—q>’=p'<1—q>-'=1

1=0 l

B (3. 1.21) W RR— MR, A B EIBX A2 76 1 R
¥R EX.
R, B r=1, B8N FRFE 1 WRIETZ Pt 8 2R BOR 3
7,84,
P{n=1}=4'p, 1=0,1,2,- (3.1.22)
X LR —A 1, RN R E R B BT 4 7 i i 5% IOR, AR R JL
fa] 53 7. ,
FBOE, FFB r KEWFEI SR MR BEBAEMT
G398
F=m 4o,
H g RN (3. 1.22).
B ST SHE RS GHRAERMEREIX, A H KA
ZLR(3.1.18) K& (3.1.19) , S E W FHER.
XFWAST R AR, AT ARG ndE S Bl R4 r RIERBAMRE, X
E15 5
(A ZTisrd] T FEELE >0,

MUVJF(TVTwV,lﬂJﬂr"

(3.1.23)
HA—TS .
MNATENESRSBRPRESEHEINHE-—ITHESG,.E
MEZ MR AR,
MM HAENFEE BN R MR EEA, EEZE ST
EAMKER.

< 127 -



M., EEBENER

BRTEBUEITEZN B - REENHENETE—&
SRBYNTR. XFHEIER ¢ TIREANXE[c¢,d]F (-0 ,»)
W —E0ME, T 5 H 5 i R4 F (x) B 43t 2 s 8, BN AR ZE AT AR
PR p(x),fE

F() =Jiﬁp(y)dy (3.1.24)
FRp(x) K &€ M (575 ) % B & ¥ (density function).
p(x)=F'(x) (3.1.25)
B4 A R BB M R AT A%t p (%) B A
p(x) =0 (3.1.26)
jo p(x)dx =1 (3.1.27)

RZ M FEXE(-0,0) EHATHER p(x) , EEWHLE
(3.1.26) %(3.1.27) , Wi (3. 1. 24) & LK BREL F(x) B—A4
TR, BB o R BT U AE & =R

IEHE S B FEET IR LEREE-ITNE EREHEHE
Bop(x) WE, BAERRSG F(x) ZE, B, X T p(x) BB HHE
EHRRE LALLM EX LB, S A E——R K.

B (3. 1.5) 3 %15 F)

Pla< ¢ < b} =F(b) - F(a) =fbp(x)dx (3.1.28)
45 8 % B ek B, B AT LI LS B 7R A — AN XA .
#E—2 AT LER N TEMEE/RAE B A

P{geB}=fp(x)dx (3.1.29)

TEHMEEEZR ¢, 1tE Plié=ct ,BH
Pig=cl s Plc<s ¢ <c+hj =Jc+hp(x)dx

« 128 -



%
. c+h
0<Pi¢=c} < hngjc p(x)dx =0

S)ld

Plé=c) =0
BELERIFEYIE B R AERBEE N O, X SR BN L ER
KA. B b FI5 28 7 Sk R b6 AL AR B BUSE A B B 48R 20 R 58 5 b
BEHLEEAREMAE, MEHBZELEX.

s, ERERERY, N FHHEEE TR, XFMHHA
—ERAEESF A, N EHFOEESET 1, XFFBA
—ERLRENF.

FEERPARME B p(x) WELA « 4L,

z+Ax

p(x)szj p(y)dy =F(x + Ax) - F(x) (3.1.30)

P b 25 5 R 4 p () O OB SR T BE AL AR B R o F) ST A L 4
R/ BT AR % BE o B R SR R B R A e R
MEX ESEBEN AL fRI#R, XEHEUZ AL

BREERPESHMTRYTAMAFEER, BEREL BE
BREXT B HHFAERN B R BNBEEL, HILE D R EE
HH.

T T — S I R B 43 A BT

(B354 ] 4 a,b RE R, h T 5% E R BOE L H 5
FrHla,b] EHE S

1
a<x<b

p(x)=0b-a’ (3.1.31)
0, x <adx>bh
A8 L B 43 A BR R
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0, 1 <a

F(x):Z—a a<x<bh (3.1.32)

1, x>b
[a,b] E#53 5345 A B & IC4E Ul a,b].

HRENLER € lRM[a,b] EHS0T, M & o, b] HEEE
FESE — X B HE 40 55 3 A DX S T B8 B IE He. ML S E R 2 L €
Bla,b] PE— KB TREME—. YR BT URERE, BT
IE S48 13X b B W0 B i 1 A k.

B3 1.3 EET [a,b] 5570 88 B R H K 5> 1 BR 4K

[(F1] ZEATEFHEARETLUMERFE R KE 505
PIZEEBKG T BRNRMNESED BEFRRREEIMAEEE
B AER N EWEFRNEEALE FLL« RAKE
B, 2 RREARHME, MRE e=x-2 —BRBEHN[-0.5x107,
0.5x107° ] EM SN MHREHER, A TXNMBE, XM £k
BIEHBRREHITIRE SN, XFIRE DT ERARFITEILE
Bt R RLER, HARFHENFRERARK.

() F(x)

1
b-a

(0] a b x o a b x

B 3.1.3 50 7HKEERES R

LEEAAH] HEERH N

)
e-(2¢72) , =00 <x<® (3.1.33)

p(x)=
mTo
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Hep o>0,u 5 o Y205 80, 4R H 4 45 RECH
\/2_11?0.J';e'£i"2idy , =—-w<x<o (3.1.34)
X4 RN IEZR S % (normal distribution) |, f&ji2 K N(;L,O‘z).

Y p=0,c=1, XNAAHRIBREESSH,ICH
NOOL) MM HEEERR R AR HIER o (x) &
O(x), WE3. 1.4 RE3.1.5.

F(x) =

p(x)
0.399

0.014
.58 -'-1.96 -0, 67 "__0.67"_—_1.96L2.5

-4 3 -2 1y 0 % 3 4
|
i
|

'—50% mm-!

——-68.3% ER——
o 95% A ———————— !
e 99% HH ——————————— .

E3.1.4 HMEESTEEERER o(x)

1 2
o(x)= e, =—o0o<x<®™ (3.1.35)
V2w
2
45(x)-—-—j e Tdy, -w<x<o (3.1.36)

IR ERRMNIES DN ZER N IESRER. o LIKIE, 55
- 131 -



P(x)
1.0
0.9

0.8
0.75
0.7

oo

. - . 0.5]21 0.8:! li28 . . )
-4 -3 -2 -1 00.250.671 2 3 4

B3.1.5 REESHHER &(x)

VBB ¢ RMES A N(w,o®) , BHEME £ ~ N(w, o) , I BEHLEE
ﬁ;{%‘ﬂw N(0,1).

HTHBEG LIB)REELT - IMEEER FERIEXR
#£(3.1.26) % (3.1.27) , B R
p(2)>0

B T B R BIE (3. 1.27)./_;,\’%%;,%

jl 2170-43'&17;2&&5 =I-.m B
(ER 3

(f: J;:T,e'édx) (jl \/Zl_ﬁe'rz_zdy)

e [
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BHBIR IR, & a=rcos ¢,y=rsin ¢, N

el [ sy

o 2w

=2L1'Jo jo e'érdrdgp
= 2

=J re 7dr =1
0
L 1 _i
3 —e 7dz FyIE PR
j—@ 2ﬂ
® 1 Gew)? > 1 2
e 22 dx= e 2dz=1
j-w 2mo j-" V2w

MSER T (3.1.27) K BAE.

X BB Y RIBCRABE TSR BN 4R
B RRBEIRE. S ANBR.

ESASHRMERTREEN G —FE, ESFHRAR
8 W —Fh oA, ) B AR 2 R IE S A T A
AHFEMRT - B8, AES REDHURE; T &R
o ERLKEEE, R BE RN IES 2. — Bk,
HRME-HEETGHEIERRE MEIERXFENERR
AR XA 1645 IR A IE 2550 70, 3 3 7T LAF R B 2R8 B i PR 78
RMUGER. 75—, ESOHREFSREFHEE, FE 0%
AR IES A RIERL, 55 5 — 2o 10 AT LGB IES A iR R 1
R EEEHRE T, ESOHT20EE.

—BUES D HE RS p () WEITE WA 3. 1. 6, 3833 B 5K
(3. L33) AR :p(x) FE v =p FFHBK, BTERXTFr=p
XtFR. & o AR ,p(2) KRB AR, 0 8D, P HBREHTE 2=
w BE s 2 o KR, 4 7 B H.

HTESAMEBRRTEPHERSE . CHRETEMEHEY
EXMR,ABHMERPIHA n=0,0=1 B HEFTTEE R
Bo(x) MESHTERE @ () HER. BT o(-2)=¢(x) RD(-2)
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=1-&(x) ,FUARPRIIER 2 B o(x) RO(x) FIHHE. — M
N(w,o®) 0953 i o BUE AT i A8 4 T A5

px)
1.6]

~2 T
B3.1.6 u=0 HAEARN CHESHEEHL
;;Lv%f"’j\](ﬂyaz) ym'«l
F(x)=P{é<xnl
=P{§—1‘-<"—”’i}=¢("—”—“-) (3.1.37)
g ag g
P{as§<b}=¢(é_—“)-¢(a——ﬂ) (3.1.38)
g g

Pl 1l <ko)} =P{-k<‘%“-<k}
(k) -d(-b)=28(k) -1  (3.1.39)

MERFATUEH, & € BN N(w,0”) 1
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P{lg-ul<o} ~68.27%
Pllg-pl<20! ~95.45% (3.1.40)
P{1é—ul<3a} =99.73%

BT ASE, 78— IR B B, ¢ L P BREE (u-30,u+30)
ZH.

T AU ES S5 LB ES &SR,

[(#2] LBFRENHEHENZHNERERET K
B, TSR3 805 N  BRAREEMUSA, FiR
TAFEEEAZHEONEEE) , HETEMNMEER, SR0T
RIR, EMNSpn=56.94,0=82 MESTHFEEBMHLELT,
B3 1LTRARTHERAHFEL.

_

.
—~AN

/ \

AN

7FZ S‘“:

0.01F

0.04

395 435 475515 555 595 635 675 715 x

E3.1.7 TWREAXETRSESEE ML
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RE(x,%.,) | f¥n | BRf=-— qb(—-—“) ¢(_‘“)
n ag a
(- ,41.5) 125 0.032 85 0. 030 05
[41.5,43.5) 72 | 0.018 92 0.021 50
[43.5,45.5) 124 0.032 59 0.029 21
[45.5,47.5) 145 0.038 11 0. 044 31
[47.5,49.5) 193 | 0.050 72 0.056 30
.[49.5,50.5) 137 | 0.0360 0.033 4
[50.5,51.5) 131 0.034 4 0.039 8
[51.5,52.5) 154 | 0.040 5 0.040 0
[52.5,53.5) 156 0.041 0 0.042 6
[53.5,54.5) 174 0.045 7 0.045 7
[54.5,55.5) 186 | 0.048 9 0.047 2
[55.5,56.5) 191 0. 050 2 0.048 4
[56.5,57.5) 206 | 0.054 1 0.048 6
[57.5,58.5) 193 0.050 7 0.048 2
[58.5,59.5) 185 | 0.048 6 0.047 2
[59.5,60.5) 153 | 0.040 2 0.045 4
[60.5,61.5) 176 0.046 3 0.043 0
[61.5,62.5) 147 | 0.0386 0. 040 2
[62.5,63.5) 144 0.037 8 0.0370
[63.5,64.5) 140 | 0.0368 0.033 1
[64.5,65.5) 109 | 0.0286 0.029 9
[65.5,66.5) 111 | 0.0292 0.028 2
[66.5,67.5) 93 0. 024 44 0.022 47
[67.5,69.5) 127 | 0.033 38 0.035 52
[69.5,71.5) 81 | 0.02129 0.025 47
[71.5,0) 152 0. 039 95 0.037 54
B Fa n=3 805
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BATE L T E TR A ESSHHITHE.

(3] MBERFEBRERMEILX KEWERET W RER
GE, B ABEFIWX  BREE, BB, TREE (3R
B2 51) R IEZS - i N(50,100) , 38 — 4 B 0 W5 BRI 24 BB, B
BEK, HESEERD, TR ERMNESSH N(60,16),
(1) fBan% 70 5P AT F , B BLE B — R BE K7 (2) HREF 65 &
BT A, SURLE R — AR BR AR 7

(] BRVEEALFKNEANEEABRENERLE
WiBBE LR, A UL T IRTT RS, A XBEERIT

(1) & 70 5r5b ] IR, 58 — R BE R R I L B 9 308

P{r<70} =¢(7—OT'05—0) =#(2)=0.977 2
EE _LABEENEIHEEY
Plr<70] =¢>(704;60) —®(2.5)=0.993 8

HFEX &, BE R R,
(2) RA 65 /3 phul i , EH — RS XA B RN

Plr<65} =¢(%‘O@) =d(1.5)=0.933 2

B AR KT B MBERA
65-60
4
B i 7 2 B — AR B R

(] AR RO

P{fs65}=qb( )=¢(1.25)=0.8944

Ae™™, x=0
p(x)—{o’ <0 (3.1.41)
SR ECH
1-e™, x=0
F(x)_{o’ = (3.1.42)

XE A0, BBH, XA HHENIERS . FiH Exp(2).
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BRI AEZENA, ¥R ERMER SR I ar” 51 1L
1L, 61 0 B T T A B A7 i, FE L0 3 W ) A A, RIS (R P O O
8], BEHLAR 55 2 G5 FF 49 R 45 B ) %8 40 3 fB A2 AR A 95 B o A

TE O B BB AR R € BA KT JLT 20 89 “ iz
7. IR R ¢ RSB (3. 1. 42) , X FAER 5>0,650,

Pigzs+t] e,

PiEz=s+tl¢E=s) = Pless] = o =e

At
Ple¢=s+ile=s) =P{e=1) (3.1.43)

BRANIE ¢ BRI F M, W (3. L.3) KW, MREMEANERN
s, W FFE ¢ SFRBER 5ER s Tk, BT LA B SORUER b PR 48 $0 o A
RKEEF"H.

THHELBREHRN BRI HRE-BREER(3.1.43) 1
SR

R ATEAUE B X A8 B

W& RIERB, KoM EHN F(x),id

G(x)=Plézxl
M (3.1.43) AT LR B
G(s+t)=G(s)G(t)
Xft—40s=0,020 B BA G(x) XT « B FrUHTIE2.4.1 A
G(x)=a", x2=0
BT G(x) BEER,# O<a<]l, TUB R a=e™ , HHF 1>0. Hiik
F(x)=1-G(x)=1-e*, x=0

MTTHERR T 418,

MY BRI HFSHNRSBEFUXRR, HU£(1)IES
Boh A ER TR, L 7 iR BE - BRER KR A et ),

Pir, =t} =P{£(t)=0}

i

Plr =t} =e™

XU 7 IRAFE B A (3. 1. 42). TR NG RIET BER—
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BEFAE.

[(BRRBSGH] HEORSER v IERERE, U WIEE
B r DBEER R A MIET R, W, <o} RARBS r MBEERH B
2 e 280, HEHE() =rt RE BT W <t} C{E(e) =1t
RZ,EBMHE) =r) RAE,BIFERTZ ¢ B £(¢) ZEN/NF r X6
FrABKECEH A, BHEHFIW <l RENF{EG)=r} C
{ W <t}. & L TR 50

{W.<tt ={&(2) =7}

PLF(2)iC W, 8575 s 4,

F(t)—PiW<t}—P{§(t)>r}

_Z (“)ke Ae™ Z A e (3.1.44)

i5):4
p(t)=F'(¢)

A k-t A k/\t k-l°A_M
[Z(t)e( )kzo( )k! e

-At (At) -At (At)kl
Z Z L (k=1)1
_A(At) - Ar Jr=1_-At
- (r-1)1° T °
B3 FE B r>0,150,

/\ r-1 -Az —
l"(r)x e Fdx=1 (3.1.45)
BrLL, XTE%B’JE%ﬁrl&&ﬁ A>0,
p(x)= e 1)' e, x=0 (3.1.46)

R—AEE R, FRARRAS T, ERSTE R FEFIR /R (Erlang)
FEBTIT L 15 [ RE B 5| 80 , X B T TR T HEBAIE X — 2t
U B U AR B AR r DBER R A 9t %) WIR A
BRIRB AR
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4 r=18F, RIRBDHAIER B 1. 7340, &
=W (3.1.47)
r,=W-W_, r=2,3,-
W v RATAMTREE r ABRKEREIFR, B AT L4 & Bk ER e %1
Wi an T &iEX
W =r1,47,4 +7, (3.1.48)
ALEH, 7,7, 7, WIRASECR A B3R5 10, EARE L.
XA B S WA TR A AR KL
BRIRBASH AR AL T B NS, 2 r AR IE KB, B (3.1.45)
] HBEE LI 43 A
(Taf] WEEREH

r=1 _-Ax x>0

A
fx)=|Tm" ° (3.1.49)
0, 2<0
(570 T 5395, 50 A50,r>0 H B T T(r,2) (E 3. 1.8).
KE,r RAREE A AR ESK

S&x)
1.0

075

) T 2 3 4 5 6 7 8x
E3.1.8 THAHREERE

YR T HHEERRESHERFE, LN, EEERLRN
¥EG P REEFENA REESHRZ—.
[(ABAdRSHEBRIR] HE8RE A #T—-KEAR, WA
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3 FR 5 th BT LA A — 4 i B 4] 7 A A 1 i 7R

EASFRB B 2 nAe K 1k, AT 0 KKK, X R
R BRI 43 A6 T FE TR R R e, B 20 ¢ 3% B 00 AR M
AN

R G E— YR, 108 AR b 1% A i 8 B JLAT 4375 5
T 9 A e U R M 4 A AT TR

KERE r BRI, 105 F R B o Y % 75 B 18] AR WA 0 387 & 4
75 5 T Y0 A2 3 2 o U AR A 352 4R B 43 7

TE 30 904 A6 9 JE P B A , bR R T AR A Rt X B
B X AN He, RORAR LR B A — R G IR AZ LR R R
A3 5 R 2 R 4Y 7 1 7 .

TH.XTOBEHH KSR

RATEZRUERA T 4375 ok $O2 5 98 R 48, Fl I SE AR Bk Big o
XTHARHN—BRERO, AR LS FREBEEANTHR:

(1) AHERELZ REATINAELES;

(2) o377 ek % F(x) F By DLAE 2> 8

F(x)=c, F (x)+c,F,(x)+c,F,(%) (3.1.50)

Hp F (x) RBKERRE, F,(x) BRI LR, F,(x) RFTIEH 7
R, ENIAEDHRE ;M 0<c,<1,i=1,2,3,H ¢, +c,+c; = 1.

FERATVNIE T B 73 70 o 0P, B R R 43 7 oF $50 Bk B ok 40, AR
HTFFE. 1.50) BH ¢, =1,¢c,=¢c, =0 By & ; T 3% 52 B 53 7 ok 4K
RN S RB LAY TAE(3.1.50) F Bl ¢, =1,¢,=¢, =0 KI5 & ;
ARZEE, WA c;=1,¢,=¢,=0,BE 5 —RDP MR X
NMEWREWRN, B EHEFEES Ko hEf—aRnE
DR, EREZRE,BEARERAIFERDY AU ERAE

O SEEBREHLR. TEREHLSERMTEE (B M) . LBAHE S
ARAL. 1963. EUE.
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Ewf AEBHANIE, FANS THERHBRNELY, B
BRMA RSN T RE A 2 M. UG IEA SRR &™)
B PEAT , BUR X E SR R AT , B X — M A AT

§2. BHWE BATEMH K

—. At RERSH

EREHENLART, BREAENERAER AT EORMER,
& R e LN BOR#E R, Al FRMES , TFERNEHERN
EHRE . ERE . FHESEE X, MU TEMIEAR o, REH
HGREBE-IHE(E(0) 6(0),6(0)) , XM EERET »
#RKJLE B = [E R

EX3.2.1 FHEIER £(0),86(w),,6,(0)EXTER
— B EE (0,7 P) £, MK

£(w)= (£ (0),6(0), € (0)) (3.2.1)
W —n HEVEE, TR RENER. BR, —FHEILAE
BR R BEDLE & .

[ SR 6T LAXT BE AL 0] B 39— B A HIE S BRI S B3t
SR BENEA—THE, WA ERHRS B R, ME
A U EENZE B R, W 2 BRI U, X &+ B E ).

T FEEN 0 AL 2,5, 5,

[ (0)<a,&(w) <y, €, (0) <x,}
=N {é(w)<x,l eF . (3.2.2)

IR T R0 0 R C, = [] (- ,5) %
i€(w)eC, | eF
AR A TR 2 B, R L —WE /R A, 0
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{¢(w) eB,l eF (3.2.3)
UG HATHERBIX S8 (E3.2.1).
KT MGG, RAGIHMT E X
EN3.2.2 FnitERE
F(x,,%,,%,)=P{{(0)<x,6(0)<x,,,€(0) <z,
(3.2.4)
HEEHLE R £(0)= (¢ (0),6(0), .6, (o) ) (BRE) A HER.
HETHEIHRPE, TUHHEFEMH o, <£,<b,,0,<¢,<
by, a,<¢,<b, | FIBER BN n=2 BY,
Pla, <¢,<b,,a,<¢,<b,}
=F(b,,b,)-F(a,,b,)-F(b,,a,)+F(a,,a,) (3.2.5)
XNEREHNE3. 2.2 F .

oo~
N

E3.2.1 —#pEilme B3.2.2 ZHBEEHE

KT —xwmE, v LUHE B 2 504 7 R E0 — 2o R
(1) B RTEANEITR B R L
(ii) F(x,,%,,,-0 ,=+,x,)=0,
F(+o ,+% -+ )=1;
(i) XTFEHMRITLEL.
EZLHE ,BNEA
o ]43 -



(iv) XEE a,<b,,a,<b, , #E
F(b,,b,)-F(a,,b,)-F(b, ,a,)+F(a,,a,) =0

JIARIE (3.2.5) XA R R B3R A 1, PR (iv) B 20 HY , T L E
PR (iv) AT DAHE S 508 1 B FF 2 8 B UL B, B 5008 M 3 AN BEARE
R Gv) MBSL( T 12). X R EZTHE 5 —TuHEHARIZAL.

AT LIERA 3 R (i) , (i), (iv) 3IX =46 ME M TR BR 3 — 4
FEHLZE B #5316 R K.

KGR X n TTH& WL

BEPLE BB A RERE EE LM EREHE 5 ELRIKE.

EEBEGE  MESHETEERITIANA L BEENS
TCEBEIS R 2T S 2B U4, B0 38 254
WEBILM S HEZTTHENET.

(Zoafm] HAREST, EBRAKRPITRELERRK A,
Ay A T P(A)=p,,i=1,2,,r, B p +p,+--4p, =1, EEXF
BE 2 K, FBREXEABRBEMSMN, & EE, &0
L ALA, A B S,

Pi¢ =k &=k, & =k} =m’%!—:7r—!l’lhpzh”'l’,k'

(3.2.6)
XEEE k=0, HAUY k, +h,+-+k, =n B XA B, BN K 0.
ZWMAaHER_E§I PEHARS.

[ZRBILMAa/H] Kk iSHKNRE,i=1,2,-,r,
N, +N2+"'+Nr=N,M':P|;ﬁmﬁtﬂ n 52, &L & 9529"'9&5}5'“3 1,
2, r SEREGH IS, N

Nh (N, N,
() (o) ()

N

()

XEER =0, BN n,+n,++n,=n B EXA B, FR A 0.
. 144 -
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P{‘f1="’1 7§2=n2’.“9§r=nr} =



MR B 2 3R XFhREL

U ERmASHREMEFER ERTAERES S, )EE WA
FAREGE.

HEESEUGE FEEFEAERE p(x,, - ,5,) fE

F(x“...,xn)=f f p(y,, e y.)dy, -+ dy, (3.2.8)

XEE p(x,, %) R (ZITHH) BE RS, W2 THAN&MF
p(x,,x,) =0 (3.2.9)

@ @

f '“f P(xly“.yxn)dxl'“dxn=1 (3.2.10)

MM ENESES N EMAM N TELERFER ZM
. IR T ¥+ R FEREAN X G /Y H PR & I 8k
R FH L g R e # B R0 g * B2 BE R A, T

LU Iy 1*dxdydz

Biés Hizh 77 K 6 B BER (B iFEILE).
¥ A n TTIEA T 2 LB H ILB PR S 4E S RO A
[(¥507] % 6 RTHPHERKSE, HREE S>0; W by 2 B s %L
1

P(xl"."xn)= S
0, (x,-,x)EG

BHBPIAHRN C LHBS5%.
EE—FEILMHE—TH , RIS EFBHS 05 & FEF.
(ZRESHAH] HI=(o,)) & n BFEEXTHKERE, U

IS'=(y) BRI HEME;det T ER I WAHNKXNME p =

(py s o) RAEBELAET R, W i % B R4

P(x“"',x,,)
_ 1
(2m)F(det 3)7

’ ’...’ n G
(x1,,%,) (3.2.11)

1 n
cxp{ o 3 ) (s }

(3.2.12)
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R XMARTRN 0 RESHH,WIEN V(u, 2).
o1 B T B R
e () X xw)"} (3.2.13)

(2m)¥(det 3)°

B (xp) T RRATIER (x) R
n REAN T RBEBH—FH SN, S EHRE K05

S ARG S A A, LA ¥ S TP . X T st

FEORUARIER , R 146 2651 T B 4 9 0 T SLUG AT, A

BN E BRI 5 —— — TEEA S5 25 LR 5 X S IR,

Z.BESH
R R, KX 435 & H1T , B YR IX B IR TR AL
FITeEBES NG E EXMGE A RXMERINE S EE.

%E:—ﬁmmﬁ]§(§,n),ﬁ§ mfﬁ X%, "5 7 ﬂﬁ- Y1
Yaur i

p(x)=

Pi§=xz»7l=3’j}=P(x;,)’j), i9j=1’27"' (32 14)

Pi¢=xt=p, (%), i=1,2, (3.2.15)

Pin=y1t=p,(y,), Jj=1,2,- (3.2.16)

p(x,y,) =0, > p(x,y)=1 (3.2.17)
BEAh, R B 0, |

Z P(x;,y,-)=P{f=x,~} =P1(x;) (3.2.18)
i xt BE E # 7,

Z p(x,,5,)=Pin=y1=p,(y;) (3.2.19)

A E, BB SR SA N TRERN  XTFjRMER £ B
oA ;X FREER j XTF i KIMER » BRI,
EEp(%),i=1,2,} Hip,(y),j=1,2, -} A {p(x,
¥;)56,0=1,2, | AR I BESH. XN BRNESGEL T
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5B B B BRI
[f1] 48ehsef 2 DEBRk K& 3 BBk, BT A M A B
B, % LT AR
(1T R B R (1,32 WHLUE ER
{ {m%2&&$%ﬁ
W (&,m) BIBEABEZE 40 A 5 R AN A 1 32 3. 2. 1 44 4h.
[912] BB 2R AR E R, W (£,7) BB A BE3 4
HRHBRREE3. 2.2 4H.
£3.2.1 AREEROBESH %£3.2.2 FHESROBEENH

0,% 1 R BBk -

¢ 0 1 Pz(y,') ¢ 0 1 pz(?',)
n n
o |2.3(2.3| 3 o |2.2]2.3) 3
5 515 5 5 5 415 4 5
1 3.2|2 2| 2 1 3 .22 1} 2
5 515 5 5 5 4|5 4 5
3 2 3 2
pi(x;) 5 5 pi(x;) 5 5

ELEBARS,PEIESR (6,9) HEREEEDN, Wik
B R & By BRI, BN H K-S 22 RE—178 R —31
RIAEINTI A8 ok, XRRFAFIBRR. IR P, 5 n R
oA Ab F R BRI IAL, B MR K BR 475

IERMBEE-NEEFEL, WS £ X WG TR
AR, ERENMNHBRE R HHELAR. XBATUEHKRE 6
AEEHR BB ME—#E , W B 4EREL I 8 M PR JF R R
BB A 43 B B A ) R 8 , X B 3B 0 5B SR B AT] 22 1) Y Bk
FOXWULE TR S 4ERELE 2R 1ER.

— e, (£,m) R_HEREHLIE, KO REN F(x,y) ,
HAIGEH F(x,y) B ¢y WOHRE FXL L,

F(x)=Pl¢é <x} =Pl¢g <x,p <+o} =F(x, + =)

(3.2.20)
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I 3
Fi(y)=Pin <yl =F(+ o ,y)
F(x) B F,(y) B8 F(x,y) B ABRS 15 R4
#HF(x,y) BESMAGRE, GEHEERE p(2,y), WA

F) = [ [ puy)dudy
B F,(x) R SR R, LR
p() = [ pxp)dy (3.2.21)
FISE Fy(x) RIS RS B, L EE B
R =[ .y

p(x) Bp,(y) A p(x,y) WER(S ) B EREL.
[ZRESAMH] R
_ 1 1
plx) _2110'10'2 1 -p° exp{ 2(1 -p*) g
(x —p,)? (x =) (y —py) (y #z)
ol 2 0,0, ]}

(3. 2.22)
X p, 0, ,0,,p HEE 0, >0,0, >0,1pl <1, A=
FEXR(H) BETLH(E3.2.3). fiEH N, u,,01,03,p).
BRXRE n TIERSHY n =2 BTRFRRBRIE O, H R Y
=" PRI = o)
po 0o, o,
FEI2ZI(ZRESEENABSMR) —_TESTFERK
B3.2.22)EFWTFEHANHEX:

2

1 Cronpd 2 1 [y-( “2”:_?( D ) ]
P( x ,}’) =\/2— e 1} X—ze 202 1-p5
wo, V2wop/1-p
(3.2.23)
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F3.2.3 —ZHTEASEEM@

2
1 Crup 2 1 [’-(“1*":—;( b)) ) ]
p(x ’)’) = e 27 X—— e’ 202 1%

W Smon/T-p
(3.2.24)
[IEBA] EBH(3.2.23) RNMXBE TR (3.2.22) REXE

ﬁﬁ%m@"‘;‘?’ ﬁmﬁml—m(";‘i" +p2(x_:;l) SRR K
FIHS B A R IR FTER A, R —
p(x,y)= e X

€
V2mo, V2mon/1-p*
2
exp{ 1 [ 2(2-1y)

2(1-p") o
2 (x-p,) (y—p) .(y_l’vz) ’ ] }
P 0,0, o
1 a2 1
= e 27 X————X
V2mo, V2mon/1-p°
Yy xpq 2
e 2¢ l—lpz) ["_22"’_'-'1—I
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fE55 2 MBI R, BN15 (3. 2.23).
[RFEATIE (3. 2. 24). FREHIFE
XTI =, %71%1%*: SCRR A+ 2
BLCEREM STIESHRE, HRRE.
HERMNEBLETEANNMEREEL.:
(3.2.2)HhE—HaAH N(p, o)) EE R, H %45

BN (patp 2(xm) o3(1p7) ) BYRE B
(3.2.2) HHE—BAR Ny, 00) B E R, F 55
H N(mﬂo ?(y-#z) o1 (1-p") )B’J’EE&%(

EERNDRIT B ZTIE S KPR X
H1(3.2.21) #1(3.2.23) 40

®

p(x)= [ plx.y)dy

2

(st ]

1 Sty s 1 -
= e 27 o — e 203 105 dy
V2wo, l f" V2man/1-p’ o
1 Crupd 2
= e 27
V2wao,
Bl p, (=) £ N(l"no'f) B % B R4 [R) 38
( 1 O-uy)?
pa(y) = o
’ Vino, ’

H R IESA TR AR AR ES A, X E— N EENEL.
B (3.2.22) XK p(a,y) E%ﬂtﬁ&ﬁa?

(x ul)z

f__, f_ p(x,y)dxdy = f ’\/_0'1 e 22 dx=1
HEENMEMHFLRIET p(x,y) BELER—NFEE R
X F n EGE AT IR BIT IS KA BR 3  , HEEREHE, W o
WAfME FEEn - 145,024, 2 4,1 BRI B AT
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EZHGE, FABEYLUZ BT LUAR 2 B AR, to o] LU R
SR, EREBITERMM;ERBAT Y- REHEN, B -1
HRESTE. H—5, A 52 B B BR X 3k & % 2 i
T X ENERUEEPE—NIATAI N — 4G, BB R
FAERERE. B0, & ¢~ U[0,1],% n=£ M (£,7) BRAER#
B X B A RS T B R AR

= &880

Xt FEZAFEHLE A TR BT &R, R, T2
NREHLEE BT NS BN AL, FH G EESER.

33 456 TS Bl R e N B BRI ih , X B I B
% KB

HERE =x(p,(x) > 0), MEHing =y} BEFERRA

Pi¢=x,m =y} p(x,5)
Pln=yg=x) = et SR
(3.2.25)

XRAFEXTHENER » XTHIWER (KRGS H. £
BERT , ERETF p.(y,) , XXM EMBEFTUBHEXTF 8
BaE R, RZIFA.

T —REELI R (£,m), RATEEE X KM EH
Pin <yl ¢=x}, BEATFSHIMPIE =2 =0, HEEN AR
8(3.2.25) AR B3 E X

BRSHEEB LA

Piy <yl & =x} =£_n}) Pig <ylx< ¢ <ax+ Axl

= lim Plx <& <x+ Ax,m < y}
" a0 Pix < ¢ < x + Ax}

= lim F(x + Ax,y) - F(x,y)
a0 F(x + Ax,o) — F(x,®)

(3.2.26)
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K€ X.
RARM FRESEERENGE , XEXTFH
J’x zf p(u,v)dudy
Pln <yl ¢=x} =lim 2=
: f f— p(u,v)dudy

HRERXB D FHE0 R A, S Ax — 0 BURFR, W %4
Pl(x) # 0 HTj',

y p(x,v)dv |
P{T’ <yl§=x} :L:‘;——=j p(x’v)dv

pi() pi(x)

HILFERTE € = BFRMET 0 85070 % B RN

p(yl x)=’;f’é—’xy)) (3.2.27)

FIERIBIEAE » =y BIXBT € BI5 1 % B R ECh
plxl y)=Rl80) (3.2.28)

p.(y)
XEYRBER p,(y) # 0.
(]3] *teh (3.2.22) & X ZTCESDHRFMEE K
¥op(yl x) ,H (3.2.27) &(3.2.23)

yl x) ___P(x,j}’)

p( . (0)

[r-(navrcewp ) 17

1 oo (3.2.29)

=N/2_“702 V1= P2 )
MXBRMNER, TESHHHRRAEDHNRRESHE

N(ﬂ2 +p%(x - o1 -pz)) (3.2.30)

BRI X p =, +p%(x —p)) Box B BEER, XA

GRE—SRITRETRER.
B, “UESEERY MK (3.2 23)MBLELERET !
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B—HaRUFREE p () , E MM RFZMFEE p(ylx) , BN
AFAER p(2,9)=p (x)p(yla) —DHFH (3.2.24) N 2
p(x,y)=p,(y)p(xly) WFHI. FFBI R X M EE, Mk — X E 5z

M. ENERE MY

ELES RINBIEIEFHEIHEREERKOER. TH
BrRBELAE & f M. SIA T E L.
EX3.2.3 B, 6 An M HENER, EXTEEN
Xy, %, bﬁ_\—z
Pig < x,,& <=} =Pl§ <x}PlE <3l
(3.2.31)
MFRE, ¢, B HEMIH.
HERDTERBAF (2),i=1,2,,n, EfTHERE 27 B
HF(x,,,x,) W (3.2.31) FMFXF—Y %, ,2, BOL
F(x,,~,x,)=F (%) F/(x,) (3.2.32)
EXFGE, HE VLR K () 4 76 BT LLME— 3
WREBK B o3 7r eR 4. T EL | (3.2.26) AT LAFE B, X B &4 43 M 1k
TS5 A
Plg <yl £=x} =P{n < y| (3.2.33)
Bl ¢ REA BB BIEMET 9 WER.
Xt FEREREIER, (3.2.31) F 4 F XHE ] — 4 7] R B
B (%,,,%,) BRI
P{¢ =%, ¢ ==, =P{§ =x}Pl§ =2,
(3.2.34)
Bl 1 RE B E IR € 5 0 RAAE M H, XA KA 27
BAREROER B2 h 8 £ 59 FERMSLH.
X 86451 7t UL BA , P94~ AR [ 43 A i BE L AE 20T LU ST R
WA DL 2 ST .
Xt FEZAEHER, KM (3.2.31) HENELEX «,, -,
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x, JLF AL AL B ST
p(x, o ,2,) =p (%) p,(x,) (3.2.35)
X p(x,,,%,) REKA RS, T p(x,),i=1,2,~,n 2
& BEHLAE B 1 % B o 5L
[F4] X (3.2.22)EXM_TCESHTH,A

_ (x_ﬂl)z (y_/l'z)z
p(2)p,(y) —211_010_26"1){- 20’? - 20; }
5(3.2.22) WHAH,HXRK(3.2.35) L MAESRGE

p=0
IR B ERD IR M I R ELRMRp =0, XA &
537 (3.2.29) 462K

-(r-nz)z

e 23 =p,(y)

plyl x) =
2no,

X5 (3.2.33) 2—FHH.
[#15] (&) BM G={(x,y) :a<s<b,c<y<d} L#Y
BI5GB R B A B R
1
p(x,y)={(b=a) (c=d)’
0 HAth
W g~Ula,bl,p~Ule,d], AEMTABE M. (K 3.2.4)
Rz, & &5 ntaEM, H ¢~
Ula,b] ,n~Ulc,d] ,M(&,n) RN G
LS5 A R RN (3.2.36). ¢
957 53 5 9 JUAR A SR AR 3 T A
WHBRLIES. flnE—= §4h |
B LA T 250 43 T B 1B E -
GLHABOMETELLB 0 a b x
T HA BB A BT %) RABE 1 7 89,
i B&RAR M U[0,60].
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W R R B « - U[0,5-] 0 ~ UL, m], ENIA

B, XERENESHERERIE, BEELSRRERRACIE
1L B SL.

SR FI RO ITENERSE N XS FEYLE & (¢,7) , =T
£~Ula,b],n~Ul0M], HEAMVHEM L, X 7E BRI EHL PR
L.

FEEMNFNETHEI RSN S REEL,F LR
— R BENLAE B BT B, A 2 RO B AR B S B O AL, — AR R
¥, XL KM HES FRIE. FTERMNNRSDSI—FM6, XE&MEG
Ao Bk, BEEEH R AR,

BEVLER £,,6,, ¢, HEMHMTEBEZMFEN —U— 41
BIRREA LA, A, R

Pi¢ e A6 e Ay, €, € ALl
=Pl¢§ e A LPlE, e A PlE, e AL (3.2.37)

WHHIEAERBME R, EBEARELE.

HRWMTTLAERS n VB R £ 5 m BFEHLE & n HEM
A D) L g YA

Plé¢ e A,g e B} =P{£ € A} P{n € B}
HPABAHREE— T nBER m EHEERAE.

BREES ML MEWTFHES n W FHEEMILH.

A EBRIE £,,6,, &, HERY , MEFHEER (2 <
r<n) NENEEOHEETH. Flm, RITEHR £,,£,,-- .6, M
L

Plég, <%, &, <x,,|
=Plg <%, €, <%,,,£, < o}
=Pl¢, < x,}PlE,, <%, JPlE, < o}
=P{¢, <%} PlE,, <x,_,}

BE . MEF LBV EEEMEM A, MREHEEFR
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ZAFEYLAE BAR M B L K.

MNEERMI S ERRLTRBEANBESZ— BR
REEMBEZ - X THIMIEENFRMR T HELEHE
BERE, BRI EFAEPN B -LRERLER

TH,EZSHNSY

ESHHREMRIRMEES T P4 F oA ERER
THARHEMEEARBARERSHE, RN E R ARRER
SHEE(RERE). BREEI NI HRFIRNAEA FEH
(Gauss,1777—1855) ,fh7E 19 LM KM B R EH T+ 5 B HiR
EZERYEHERMm AN ESSH. Bk, EXAH XK
- XGHARNELARE T HEPEERE—BERURENES.
¥ SHEEIERMMIEZE, TEMTNEA.

HEWESD, & NEME,x AREME, TIRE x,-p B4 7% E
BRBH p(x-p). BERY p(2) KT =0 MW, W HX— « B
Sop(2)>0. HERFERIL, EBRIZ p(x) RAEZTFERE

WRA ML E A B 2y, %, x,, WUAR KRN

L(p)= ]_[ p(x-p) , ERIET XHWEEETE o BB 7T BE

PR/ BT B R B O T 1 5= o by o4, )
WREB M u BRI L) BB K.

T EA R BE Sk EA 5
5 HMRES L) BERK, N
dn LCw) | _o 3.2.38
I (3.2.38)
2L =g (o) 0 () =2 g g s X T
x p(x)

H 2 B2 kA X B (3. 2.38) 28 /K
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i g(x,-%) =0 (3.2.39)

LHn=20, 7 (3.2.39) 4K
g(x,-%) +g(x,-%) =0
BT % -2=—(%,-%) , AR % ,x, FIEEHEED g(-x)= -g(x) 3t —
UIES &3 a8
Y n=38f, FF(3.2.29) 4K
8(x,-%) +g(x,-%) +g(%,-%) =0
BT %, %= [(%,-%) +(%;,-%) ] , ATHIX — I SLH »,y BSL
g(x)+g(y)=g(x+y) (3.2.40)
XEMTRE SR, RESIEARBLN g(x)=bx.
FEE,HICAx) = MHE(3.2.40) 46K
S()f(y) =f(x+y) (3.2.41)
XX —Y 2,y oL, B f(x) BEERH, HibB5132.4.1 50
f(x)=a",a=0, NG5
g(x)=bx
&
In p(x)= %xzﬂ*

p(x)=e e -0 <x<+00

p(x) J B E s, B b<0, 3T b=-§,mu

p(x)—Ke'f, ~00 <x<+®
# x)dx=141K=
AL AL [ p(x)de=1 41 Fa LS
p(x)-'\/_a- iz, -0 <x<+00

XL A IR 2 R, B IE 340 2 B R
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§3. A RENHHERHD ©

— WERER ST RS
e ¥ 25 R B LS B )66 40, A0 2
SR B TR R £ 05, ERATIE 0= B

S XERBRERTMXEE, ETRRIMNMAEITRE.

XEEEE R~ B RER - HERBIER , Rn=2(6) W
IR

HTHEnARHETS, HRER BEVEE, HiH 3 R
y = g(x) HAHA—EHER, HHERTRB LT E L.

EX3.3.1 #y=g(x) ZBREIR Ef—BE, &N F—
PR R E/RSE B, ¥E

{x:g(x) € B} € &, (3.3.1)
He B AR EEERoE WFke(x) & —THBER(TH) &L

BERBEEBTZH—K R, RITFTRER B KI5 B
R E /R R Fe b, B TR 5% 22 ok 3% 0 R BUET 2 1
EIREE.

HERMEBEZM(N,%P) LHBEHIER, W ¢(x) £2—Tid
BIRERE, M g(¢) 2(02,%,P) LHHENZERE. FELE,X—1] B,
e B KB

lw:g(£é(w)) € B} =lw:é(w) e g7 (B))} e F
(3.3.2)
XB g (B,) = {x:4(x) € B} ,H(3.3.1) MER—EEE/RE
£ HRBEVNEEE XHH(3.1.1) XEPHF(3.3.2) .

A, RIMNEEZ BV B R, Bl =¢, + &, AR

VLB (€, ,6,) MR, —Mh, BHR » =2(&,,,¢,) KES
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i XX 0 TTERE y = g(x,,0,x,) WEAMEMKER.

EX3.3.2 #y=g(x,,x) RR ER LW BE,
EHxt—YI R FEERSE B A

{ (%, ,%,) ¢ g(x,,,%,) € B} e B (3.3.3)
Hp B, AR LHEERo B, MK e(x,,,x,) An THBER(T
M) BH.

MR, 25 (&, &) B(Q, FP) LN FE, W
g%y, ) R n TTHEE/RKE W g(¢,,-,£,) B (Q,%P) LK
FEHLE &

XAFLUERMTF

lo:g(é (@), ,¢(w)) eB, |

=flo: (&), £(0)) eg (B} eF (3.3.4)
Hbg" (BRI FHEE, TR EHE/RSE, MK
(3.2.3) ARG RERR.

R, BT LA n EREVL B (&, &) B m D EE
g€, 06,8, (&, 6) BB g, g, B n THER
R, X~ m BN E, FERBENHDA.

— M b SR U, Xt F R RRL B LR &, OR B R R B 43 A 3 R AR
EXE. 0% & A H5 R

& x, %, x,
P P, P, .
Wl (&) B4 4 5T B F vk 485, 31t
g(f) g(xl) g(xz) “ee g(xn) ven
Pl n P B (3.3.5)

HRXEARER L g(x,) ME, L ENEE L H BT,
[(HHERAK] HeéSoRMEELMIMREIEERE, BN
BAE R BHE, KBRS H 25 R et B 1b, ), FHEMNRITE
BEVLAE & (=¢+n MR F. BN
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{e=rl ={€=0,p=rl+{g=1,np=r-1}+--
+{€=r,n=0}
i) A 2 R E 15 B
¢,=P{l=r| =ayb,+a,b,_ +-+ab,, r=0,1,2,--- (3.3.6)
XK ST R AR B A A A R BHERARN.
THEHMAITHE FEXMNEZRMEIEEHT RIHHHIEZR
BIEA.

TVRITHNERNERNSHE

XE— AR C MR ¢ AR ERE F(x) EE
PR p(x) , BR n=g(&) M DMEE G(y) BEERE q(y).
gy (3.1.29) @ 4
G(y)=P{n<y} =P{g(¢) <y}
= f p(x)dx (3.3.7)

g(x) <y

ERBRGHBERES RS E R R £ BERERE p(2) B
REXFR, ESRS K x:6(x) <yl BRAR, ZHRK,E
BX KRR E R AN RGBT R BETE ERET SR E
BEEZBEME.

HEEEIE g <y ERURNXT ¢ WEMBHFTKRE
n B 73 i R BB T R 4R

% g (%) g S UE o BT, [F AR L TR 8. AN 2 g (x) 48 B4
Lo,

G(y)=P{n<y} =P{g(¢) <y}
=P{¢<g” () }=F(g™' ()
[(F1] EHNERE ¢ AEERE p(x), M n=aé+b,XB
a#0.3k n I E R q(y).
[(#&] A5NceS nWAHREN F(x) R G(y) , BRE
G(y)=Pin<y} =P{at+b<yl
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) P §<y7'b}=F(%b-) . Ea0
e g>—;—13 =1-F yT‘b) 2 0<0
B
Lp y—b) , Fa>0
g(n={"" "
o) Ee<o
RE—ER,ER

a(y) =; i,p(y—;é) (3.3.8)

L GRS REES AN E. £ & BA N u,0b)
g=f—;’famrmﬁ

N 2
(Z) = . 1 X - [a(z ' 0') _#] _ 1 -2272
nene \/2_11'0'0 P 20" _«/2110

BP ¢ IR N(O,1) , XEKRNESREITH.
(2] #&~N(p,0) K n=e"MEF R
[##] 2 y>08f,
P{n<y} =P{ef<y} =P{£<In y}
Iny 1 _(‘_22
=f e 22 dx
=270

B Lk, m B9 BE R 50

(n1_22
q(y)=J2_1 e, y>0. (3.3.9)
TOYy

n BXTECED In np=¢ ARAMIEZ AR , 5% n BT AR A B9 50 7 O 3t
BESSH. .
MPOESE BRI RE, LEEL ESHHFHTERITE R
ERMFE LR AR
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LR & B2 A BIES o0 6 BURES 4 i fE R =4 5 i
BUYEBTHAERMASHENERL. 74 HERE, tHHFa%HE
LR EAMBESH GENER. IR EEEEARS.

BR, LR AT# 8 g(») A BREANTE.

[#13] #F{~N,1),R n=HHEERE.

(] Zy<O0Bf,G(y)=Pin<yl=0,84, HAE q(y)=0.
X >0,

G(y)=Pln<yl =P{ <yl =P{ -y <<y}

ro1 2 71
= € 2dx=2
f:?«/Z’rr K«/Z"rr
At n=¢" BEERECH

q(y)=

‘2
e 2dx

L4
T
JREREH,(3.3.10) BT /Y n=1 B RI4S5.

4] BEEEEK
1 n, s

92 F( 7)
MR AIBEEEME S
XCHAGERBESGEHPEEENA 5. 1.4 T 46k

8, RATHT LRI 4115 R 080, 3O =2 A =, Bl

L
e ?

y>0 (3.3.10)

p(x)=

N(5g) - BURRTIE € MM EEA I n 000500 € -

THILEE R —-BEZE.

[(Bl4] HENESBBENER, HOHEERp(x),K 9=
sin ¢ B9 7.

[#&] 1€ G(y)=Plsiné<yt. Hy<s-108,6(y)=0,2 y>1
Bt,G(y)=1. Y-1<y<1 B (E 3.3. 1),

G(y)=P{sin ¢<y}
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I}

Z P{2km~(m+sin"'y) <£<2km+sin” 'y}
k=-=

Joury 8

B 3.3.1 p=sin ¢ WM

e Y5 0 F AR 43 B 38 B0, 3 4 B R IS B — T B A KL
BT R g (x) BBIRMER BHE R B4 E W2
BOAA AW, T EAVK SRR S 40 B @R A B s Titie.

HENEERENTR, KEERER p(x), M n=2(£),%F
HEBERB () BMTER:

(1) FHeg(x)“HRERA ERER g (y) BELES R, N
n=g(&) RAHFFEERKED

ple”(») 11l ()] (3.3.12)
HESZBFEIERE.

[HEBH] X FE—LH o, 1B g(x) <a B K » FHEKTE
EHR E(a),l
P{n<a} =P{g(£)<al =P{¢eE(a)}

- L-( (p(x)de= fﬁ ple ' (N T11leg" (9) 1" 1dy

XEATRNERENSR. i ERXRE 9 AEEBEIER, K
RN (3.3.12).
BRTHAXNEREZITEG 1 RO 2 FREERE T

O XEMTREAAE, X R BT E Ly, B EREE N O.
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W5 — 1T
[B15) # 0 MM |75 | tRSI515. v=1g 0,3K y
HERE 9(y).

[##%] iEy=tgx,mux=tg"y,%=%,|§¢tﬁa(3.3.12)5&[1
y 14y
q()’)=—1-'-1—2,—°° <y<w (3.3.13)
T 1+y

H(3.3. 13)EXHMAHHRATES S, ERERIEFHEL NN
Z—.

(2) FHg()ERMERNXE L1, EBBRZHREE, L
R RESFH by (y) by (y) - TE ' (y) b, (y) - B R ELE R
IR 4 n=g(¢) RESHBEIER, HEE RN

pLh(y) TIR' () V4p[hy(y) TR, (3) 14+ (3.3.14)

(EB] AELHa,lh E(a)iC L g(x)<a BILH x B

E£4, BRIE E.(a) RHZ, T
Pin<al=Plg(¢) <al =P{¢ e > E(a)}

= Z IE-( )P(x)dx
=2 f pLR(y) 11R"(y) Idy

=[S Al 1dy

Hitn BRABERE(3.3. 14) ELTFEYIER.

XERGETTRARGE (3.3.12) 8050, EWAT LIA T4 3
B4, 3B HAERZER.

KB RNEFRI - NFBMEZNEL.

[ MErEsRMa ] HREVER £ KA RECIF (),
B F(x) BIEFERY, MEROsy<1, EX

F'(y)=1inf{x : F(x)>y| (3.3.15)
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YER F(x) B R RE.
THEHEZEBEVEE 0=F(&) MM, X8 F(x) RELRE
o<sx<l1,
Plo<x} =P{F(¢)<x}
=P{&<F ' (2)} =F(F ' (x))=x (3.3.16)
B 6=F(&)RMI0,1]8 5407 INERERITHPEEEEA.
RZ, & 0RMIO, ]S40 M IERS R F(x), %4
£=F'(0) (3.3.17)
my
Plé¢<x} =P{F'(0)<x} =P{9<F(x)} =F(x)
Htk ¢ 2R 57 R F(x) BIBEDL A &.

X, RERNGETE (0,1 ]S4 A EIERNES
(MEME) ,BARMNBMEEED (3.3. 17) A G HEEN F(x)
W EENHEES, XEREFH R T ETREFELANEER
T EBENEERM AR ERYEN T EE(0,1 Y4045
BN EBHEA(FRABOFHHENE) , BFHHEH(3.3.17)15
AMER A F () BIREHLEL

"HNTERNFEELEE MALRGR, RMNTUATE
E 38 — A 15 P B JIE BA.

EE331 BEF(x)REESEMBRERBMEL, H F(-o)
=0,F(+0 )=1,MFELE—-TEEZE (2,7 P) RH EHEEHLE
B é(w),ff (o) 53 H REUESF R F(x).

[iE] B0e=[0,1], HBR FH[0,1]hEERRELE,
MPEAEL LB NAANE(ERKEREHE, ,BEX—1]
HMERAEBEEN). EX 0(w)=0,0 6(w)Z(0,7P) LK
FEYLERE, X —P) 0sx<1,

Pi0(w)<x} =Plwe[0,x)} =x
Hitt 0(w) IRM[0,1] EX¥5 1.
BAAG.3.15)FX F ' (y), SR e 0= SR, A&
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EEREE, S

£(w)=F'(6(w))
W ¢(w) £(02,%P) EHBEVER, W HM EBITHeTH, ERa
i R IE 47 2 F(%).

=, BN ERNEHDS HE
#on=g (€, 6) T (6,0 6,) MR RBON p (5,
%) U LT — R e 7T A8 B
6N =Pln <yl = [~[ pla,x,)ds wds,

&(xy,m,3,) <y

(3.3.18)
HAVE — 247
[ﬂ]%ﬁ#ﬁ] %n=§1+§z»ﬂﬁ(§l9§z)B‘J%’E&ﬁj‘jp(xn
%),

G(y)=Pln <y! =f fp(x,,xz)dxldx2

Z)+xp <y

=J:r_:lp(x,,x2)dxldx2 (3.3.19)

*%Eu%gngz ﬁﬁmﬁw,ﬁp(xl 9x2)=P1(xl)Pz(x2)aﬁEP1(x1)
jbfl B‘J%Jg@&apz(xz) j‘:’fz B % BRI RA(3.3.19) 15

G(y)= f:, [Iijl Pi(%,)p,y(%,) dx, ]dxl
= jl [I; p,(x, )pz(z—x,)dz]dx,

= fim [f:} pi(% )Pz(z—xl)dxl] dz
B BRI BN
1) = ppGy-wd  (3.3.20)

WwarsRh
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(0 = [ ply - wpy(u)du (3.3.21)

(3.3.20) (3. 3.2 ) KABRAKX , EMREPHYEE.
&

(WMol Hn= f_,ﬁﬁ(fnfz) W% B R B p(x, ,x,) , T
G(x) =Pi7l < %} =P{§—; < x} =;{/’2€[‘P(xl 9x2)dx1dx2

[ rooa] [ ([ pene] &
(3.3.22)
n B R B

q(x)= fe p(zx,z)zdz— Io p(zx,z)zdz

=f lzlp(zx,z)dz (3.3.23)

RTBFR A EBNETAM] HELE, - LRHEEM
SHEYNER, REMHR MO R F(x) MBER p(x), M
£ R ETMBTIRE L, LB KR/NRUFEFHF A

& ¢ s s € (3.3.24)
BARBEES, ENERITHEEENA TEITRIMSENE
KA.
HAEREKAE €, 894 70 R,
Plg <z} =P{max(&,,£,, - ,&,) <x}
=P{¢ <x,é,<x, €, <x)
=P{¢& <a} - Plg,<x)-Pl€ <x}
=[F(x)]" (3.3.25)
HUCRW/IME &7 Mo R ERE
Pi¢ =xl =P{min(¢,,&,,,¢,) =x|
=P{¢ =x,8,2x, €, =x]
=P{¢ =xlPlg,=x) - PlE, =a)
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=[1-F(x)]"
A
Plg <xf=1-[1-F(x)]" (3.3.26)
HRERME, (3.3.26) AW FH , 2AK(2.2.6) WAL A.
H— 0B (& €] ) KA.
18 G(x,y)=Plg <x,&7 <yl
Hazy, M
G(x,y)=Plg] <x,£] <yl
=P{& <yt =[F(y)]" (3.3.27)
# x<y, W
G(x,y)=Pl¢ <x,& <yl
=P{¢) <yl P& =x,£] <y}
=[F(y)]"-[F(y)-F(x)]"  (3.3.28)

OB BN
0, =y
(x,y) =
nEy {n<n—1>[F<y>-F(x)]“p(x)p(y),xq

(3.3.29)
BE, BN RBER=¢ - ¢ WAGNEERES (1), BR
r<0,f(r)=0,%r >0,

P{R<r} = jj q(x,y) dxdy

f U q(x,y)dy]dx
= f_, [J:w q(x,x+z)dz] dx
= j'_e [I: q(x,x+z)dx] dz

fMO=f1quﬂOM

A it
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=n(n-1) f_‘ [F(x+r)-F(%)]"*x

p(x)p(x+r)dx (3.3.30)

BESHRESITPERAD. EXhHFMAS  RELSHFEH

F—RB"EMEEFERAEREERKBR S, FIMRF, BKH
], AROKEE FFRERE T RERME H.

M. EE AR A TR

(&, 8 MEEREHRp(x,,,x,),Kn, =g,(&,,
€)M, =8 (€1, 0€,) BTG XWE
Gy syn)=Plm<y o s mu<ya |
- f p(x, -z, )dx, -da,
&1(x],.%,) <71
gn(51s50) <
(3.3.31)

BRXEBE—BHTE Ymn=1 HELHEILANENREN
B, M m=n=1 BABENHEITENEHENHEL. TEEES
—NEENRREE, L&, 6) 5, m,) B——X
TR R, YRXE n=m BFRL.

MR y, =g (2, ,%,),i=1,2,,n, FFTEME— H R R B
x(y oy =2 (=1, n) ,TH (9, ,n,) WEE RN
q(yi5y.) . 4

G(y,,yy.) =f---fq(ul,-",u")dul-'-dun (3.3.32)
Ho# m=n B9 (3.3.31) 5(3.3.32) 5] 40
q(yis,y.)
N ACACTORE ARSEACANSRA DIV CARINA) - & o RSEI-A:uji -
'{ 0, A
(3.3.33)
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FHrf T g A bR AR e o HE T L AT 51

9%, ax,
J= : : (3.3.34)

9%, %,

ay, a,

X BAVBRE LR = B0 e T B 2.
AR(3.3.33) %M FRERBFHAHAN(3.3.12) , WAl AT H

MM FARK(3.3. 14) WELEEHENAR  XBAEEENGT.
%(fl yfz)%%ﬁ&ﬁyg P(x1 ,xz) 9ﬁﬁ

[Fil6]
=af, +b
1, =a§, +b¢, (3.3.35)
1, =cé, +d§,
a b
EEA:’C d‘9'50,514”*(771,nz)%%}ﬁ@ﬁq(%,yz%
(%] #HEApFIF
¥, =8(%,,%,)=ax, +bx,,
yzzgz(xnxz):‘?x;"'dxz
A
X :i -i X —_i +_a_
1 Ayl Ayza 2 = Ayl Ayz
i}
4 _b
J-= A A| ad - bc 1
- C a - A2 _ad—bc
A A
&EHE3
,,(iy b, e, + L)
1 2 1 2
q(y,,y,) = 4 A A A (3.3.36)
| ad - bel

(7] HéESnHEMS,HHRAEHENR m F 0y
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AR asfen 5 p=t - T HEREER q(u0).

(%] BRERHE(3.3. 11) H(&,m) HBKE B R RN

1 moon, =y
p(x,y)=—- X7y e’
27 (3 )r(3)
2 2
M x>0,y>0.
¥ u>0,050 fE e u=xey o= - T HMBHA
_ muv _ nu
Tnmo’ ) nemo
BT
dudui 1y g
] ]
Jl= x y =1 n n(x+2y)
v ov ymo vm my
dx a ¥ Y
2
m
__i (1+7’l))
T m u
A i
(1+5)
FE(a,B) BB AT EREH
1 o m\ 7! min_,
q(u,v)= -;2(—) u?
r(m n n
2 (3 )r(5)
v%" m u
) e —n— m \’
(1+5) ()
n n
- 1 ume'ez
. (m+n
2%r (%37
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min) (m )T s,
x r(%7) - (%) __(3.3.37)

r(g)r(5) - (1+5)

B, o 58 Ms,MH o RANEBERN m+n B "0 H. XK
AT XA EERR - ER IR AR
ES5 0, ENSEAEEEm B n, WHRM ¢+ RN B BHER m+n

B9 xS XA R R 7 4 A B RT A , e TR
X * X =X i (3.3.38)
FIF B 3 B%5 RAX BIERA T 89 x* 40 75 B 0T B0, R HE 44
XA —FES. ELE CAHRIEN n NI M AREE
ATEMFEIFMOA RGN, WAXEZE, 2REXTEN

ARSI ER AT Y BRI, X 4R B BB R 5 0 ST A 37,

RALER B=< - L
n m

2 ams >0
flxsm,n)= r(%) r(%) (1+ﬂx) 2 (3.3.39)

0, x<0
RN HEHRNF o/, REBERITPEESAZ—

EITEREL M B KRR , EERHRE —— X HRKHFR
RIBARM. MR m>n, WL (¢, &) AEEZ B, (9,
N ) NEHEERBFE, ABREATE. BRY m<n 8F, WA
REA AR Bk, KB R IMANE B, (EZ WO — — X B F 4L

TELE—/DFiITREY BN RER I ARS, TERHEE
%, PEENEL M FREAEXH G EMMTEL ST E
15 A 22 0.

(B8] & AWM FENLER, £ R NO,1),7 IRA
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BEER n #x 4(3.3.11) ,% T=§/ % JRAR T R

(] RIRBTHEEZERE,SHEMIMEER S=9,LK(S,
T) HIBK & % B eR 5K
£, HEMS,B(E,n) MBKE % EREN
1 2 1 LIS
p(x,y)= 7. y? e ?, -w<a<w, y>0

()

ailx)” (—;;f|=-(%y

(S, T) BBKA B R ER
se=ao(£) )10

3‘2 n S
1 e 2 . 1 TleT . (L)
n

()

W T % RN
s s-———-————-——-—~1 (”%)%s%l_' s
pr0)= [ a(s.)d zsz(%)j d
= (1+%) _fa e“u? 'du
(5]
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+1
F( _n_2__) xz -(n+1)72

_T(TH) (3.3.40)
/m(3)
HAEBHEA N 9%, EEEHEK TR S —BEENSA.

. ENERNRMA I

B — .
EE3I32 FHé, L ELERMEMUYMENLEERE, N
[CED) o f (6D BRAEMH, XB fi(i=1,,n) RERK—
EB] HEBER—SMERLAEA, - AF
Pifi(§) €A, f(£) €A}
=P{¢ efi'(A), & ef. (A)]
=Pi{& efi'(4)}Plg ef(A)]
=P{fi(&) €A }-Pif.(£) €A}
EHMGELEERLEEVARK,BEEENIENRPHENK
FBIRIUE B B IE W (3. 2.37) , K8 —KARIEBIXS £, 6, B
BRBEALAFRRIER, 5 —RARRARERHERXELH
Fi(€D) o f (&) R—AE I SL B, B2 — WOR M LA B 1.
RXAGRA UM BIENR NG S
17 BEBA , BEE e AR ) B BEAIL 1) B 40 AR EO S [R] eR it T BB SR M o
By, XA RL SR PN ER, TR — 86T
[(B19] FHéES o RAMEMIIMEEYIEE, HRM N(O,1),

RIE N B LI, p=vE4n 5 ¢=arctg(%) (o RIEF[O,

t(x;n):
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2mw]) , RARE Hsr 1.
[#] RAWALIR, v=rcos 6,y=rsin 6, F M r=./x"+y" ,0=
arctg%,lﬁﬁ(f,n)ﬂﬁ%ﬁﬁﬁ%

p(x,y) =2ie‘<"’*’z)’2
T
m
o o
J= or 86| _|cos @ ~—rsin@|_
dy 9y sin 0 rcos 6
or 90
B (p,o) W% EREH
q (r,0)=—l-e'("z”z’/2 .r
2w
=l—-m”m, r=0, 0<6<2w
2w
Bl p=vE&+n" FIEEREH
-r2/2 >
R(r) ={’e » 7= (3.3.41)
0, r<o0

X4 A FR 4 B FI (Rayleigh) 43 5.
i ¢ =arctg —;,Lﬁﬁmo,zw] SN, 3 p 5 o RIMSLH.

RXANEREGARERMNES SRR ST . ™
AMEMI K011 M WEENE U, ,U,, %

E=(-2In Ul)%cos 2wU,
. (3.3.42)
n=(-2In U,)7sin 27U,

W ¢ 5 n ZRAEEMSLI NO,L)FEHLE
RS B0 B e 1E S E B AT E.
[#110] H(&,.L)RMZTTESFH(3.2.22) , HPu, =
M, =0. %
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n, =€ cosa + §,sina, m, =- €& ;sina + £,cos a
EXBO<a<2m, BENAE. RIOKRK (9, m) WEERK
q(u,v).

XEATEERB 6 AR Kb J=1,Hik

q(u,v)=p(ucos a-vsin a,usin a+vcos a)

1 1 2 2
= cxp{ 5~ (Au”-2Buv+Cv )}
2 pu—
2o, o0/ 1-p 2(1-p")
(3.3.43)
2 . .2
cos” a cos asin @ sin” «
A=——7F—-2p +—
o) 7,0, o,
. .o 2 2 .
poCosasina sin” a-cos’ a cos asin &
= 2 ~l 2
o, g,0, o,
. 2 . 2
sin” a cos asin o cos” a
C=—5—+2p +—
o 0,0, g,

B (3.3.43) AT F M —EIESEE(£,,€,) B LIRHER T 15 1 FE
L& (n,,n,) ERBANIESDA. #—%,Hk o £5

2
tg 2a = o2 (3.3.44)
g, -0,

W B=0,Ht n, 5 n, 7. XYL ZITCIESS 10 % ] 208 KA
IRREAAW N ESOREEZIR AIRAERTRICSEESER
AR B B EREE T F A EEMA.

EEE 20 )

AFPEMFEBLALTENE T AR ZHEMANR

RFRERBERTREZ O F ik, A B KN AT RGN FH L

BMNLETHENEZHPHEIL  HRIFALL MNEER

RXEHAZN LG EAEATRHRGZERE, RAETHL
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HRE,AEAEE 5.

HFENE T, EZH RSB TR —EAALLEH
BAERKEE RENMAREF, P A DR ERBRTENLE T
AN, 22K LARFEOSTRER, RTFAEL, BRLERAFL
MNEEFHEL A ‘

BHAMME TSR EVMMNEZRARELNHEAMMNEZ,
BT EMGRAHERE, BT EMNOHEALEF ERARK
AR WA BRERMEGRESH AR FIAITEZRR
Ao b BBGEENAEERK, 2R ERS. BiZ# AT, R
MmEEM. A GE—ROH R, EHET — MK .

— A RB—ARFED S A IHIABMELGERS LA
HEZLLOEBERTALUIFIRKR S EAFHEX HF
RIBFEIL BBEAFTHEZRIF—OHF F oA e aHb
RFE BNBEEERTEIRNSAAKGFELR R ECMNZE G
BA XESFARERANELAEGAE PR RESLAC.

EANHRBMER TR ELHNIA ELATAERHR T
EAKFESHRLE, CEHEARSFRA AL ARBELTRE
ZHEZHHH. A — oA EEHOFER . (1) EEGFIHAF
2FB3;2) EEAHATES, LARSHRA;(3) AE#
FHFSEEZHH A EZRHSAIBLXLE K.

NN EERE—REAMMNAZHARATRELEZHHRTE
AN BARGBRR, M LEXECNMIAHEE ABRXRXES TH
ROAR, EBHSHF AR IMBALMZ HN, ENRALHBERF
HRIHBESEMNEZHSGEARL ESBEHR TR EL

MMEETHEAN ARG RS AHEBHT P REBE®
HAESERTHEER, AMEXEHy—5t—, 55—, 355 =H
AN AR ERFEBRLES R TEANG. XHEHA
FRFBIHFSHLT, A FEFE

TRHEZEHELMNEZNAE BB RAEETREESH
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FRBMFHA, FUNAMME FHRHRTHEMNE THRLEHF.

12 % =

L. BEE LA —FR, B2 -1 EMNE, EFHUBEp & g AN
ERH B FEERRENZONERE R, MEBKEAREEIMILH, K
AN EERERXERAZE (U S, RAZ n it HERHAE).

2. REAMBAHARFPFE - HRGEEZMWBRIEAK) MK, K ¢
HIHBE R 57

3. C RLEBRfIEA BB T 5 EF R A RS .

(1) p,=

%, k=1,2, ,N;

(2),;,,:02—:, k=1,2,-,A>0.

4. EQTWERBENH F(2)=Plésa}  KIEXBH F(2) BF THIH
B (i) dEFE; (i) F(-» )=0,F(+» )= 1;(iii) HiELE.

5. FL~N0,1) IRRER a,b,c (1) a=P|7=1.645};(2) P{I{I<
b} =95% ;(3) P{I{-cl>c} =0.51.

6. SEIRKEN £ WIS AR R H S N(270,100) 5K ¢ R E T FITEE SR .
(1) (260,280);(2) % F 250 X;(3) KF 300 X.

7. HERIDTEREN N(60,9) KD R %,,%,,%,,%, F £ BE(- ,x,),
(%,,%),(x,,2,),(%;,%,) , (2, ,0 ) FHIBERZ KT :24:38:24: 7.

k-1
"8 TR A )04 b= p =AML BRIES A0 B

%m“ﬁ%, - A B, (T AR B ¢ R A TE (¢, +A0) o

MR, B RBIEF RS HON r KRR 7. X R0 7 3T LUEIR X
FE X LR AL )

9. BEFEINF MERFRMRNBRERHEILER, EMNNOTHHRAF

WA EERIERHEVER, KA BEN F(x) , EEREN [(x) , X058

#ﬂﬁAi#ﬁﬁSu)Pw>ﬂﬂiﬂ$ﬁ&A(%-ﬂ?)ﬁ%$
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S(x),A (%) ,F(2x) R f(2) ZEBRRR, FURBEHHFHRIEZ.
10. REEHER 6 MET(0,1],5 Plasé<yl RERKE y-« AR (X —
PWosx<y<l) ,iXiE ¢ RAM[0,1] 507,
‘1. BEFE O EMKEEL 0(0) & D(0) AR T(%) & S(x) &
fo(z) = explQ(0)T(x) + D(8) + S(x)}
WFRif,,0c Ol B— TR SHMIEHEK EHA() EXFH N(my, o) ,EH
my, RFBH 0;(2) EXSM N(m,07) ,EH 0o, KFSE m;(3) WS
P(MRT A BR—ITESEMEHE.
BR[0,0] L¥54H, X F 6 AR— B SHMNHE K
12. & X ZJuR ¥
F(x,y) = {1, x+y >0
0, x+y<0
BIEM R BT, S, B R S A RBMEE (i), BREME
(3.2.5)R#FAES.

13. & fi(2) f,(y) AFTEE, RHAE f(x,5) = f,(2) xf2(y) +h(x,y) B
N R h(x,y) T H R R A4 %M.

14, F f,(%) fo(%) f(2) BB T3 REF, (2) ,Fo(2) ,Fy(2) HEE
BEGIERXMF—U a(-1<a<l), TH R REE &4, B RE HR U
FE RS (2) (%) fi():

S (%, ,%,,%5)

=fi(x% ) fo(2) (%) {1+a[2F (x,)-1]
- [2F, (%) -1]1[2F,(%,) -1]}

15. (&) KBRS RS R

7 d ‘ -1 0 1
-1 a 0 0.2
0 0.1 b 0.1
1 0 0.2 c

H Pién=#0}=0.4,Pin<01£<0] =%,i&x“3k:
(1) a,b,c Z18;
(2) € & n KPR T ;
(3) ¢+ KIER DA,
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16. #H(&,m) MEERECH
Ae™® x>0,y >0
(x,y) =
e = g sty
WK (1) EH A (2) Plg<2,p<lly  (3) € KA FR 5T o6 3G
(4) Plé+m<2t; (5) p(xly); (6) Plé<2iq<l}.

m _ n-m m=0,l,2'~-,n
17. %P*”=m’v=n}=(Ap) (A-Ap) e

m! (n-m) ! "n=0,1,2,-
B’K:(1) Plv=n}; (2) Plp=m};
(3) Plu=mly=n}; (4) Plyv-u=ki.

18, W RBENLER (¢,n) MK ABEN
1
PEY) = TR

k,>0,k,>0,0<x<y<w. XK £ 5y WARSGEE.
“19. RIE p(x,y)= Ke 9 i @M A KB RN a>0,050,b7 -

xkl-l(y _ x)kz-xe-,'

ac<0 ,K:—l— ac-b*.
L

20. (1) H(E, ) HBRAEEREHN
4xy, O0<sa2<l1l,0=sys<l
( ’ ) =
e = Hft
B £ 5 REMEML?
(2) HE)HMBKAEEEREA
8xy, O0=sx=<y, O0sy=x<l
(%,y) =
en {o, it
| &5 n BREMEM?

2. % &,n WEMT AW LR T+ 1 R-1,4 [=fn, RiE £,m.¢

GG R ERAY IR
22. B(é,) BREBRESEEREK
1 + xy
p(x,y) = { 4’
0, Hit
RiE €50 AWM B £5 " RAETHLK.
23. HEERABPHIAA LA, AKBEES R p,,p, K py, T H p,+p,+
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Py =1, HAT n WMSLIKE, By o, s PHNIE A, A, Ay BB IR 1K
(1) Caeyopy) BIBR B HEZR 5370 5
(2) u BIBEERD T ;
(3) Plu,=kylu, =k |.
24. LR i SN H,i=1,2,3, N, +N,+N, =N, \FFEPLEE n B, &
Bhgey s, 538038 1,2,3 SERH BRI UEL, KK :
(1) (oo opy) BIER S HE 57
(2) p BIBER A5
(3) Plu,=n,lu, =n,}.
25 BESLRMIMEIER, B ¢ ~B(n,,p) & ~B(n,,p) ,iXEHIEN
(1) & +& ~B(n,+n,,p) 5

() ()
(2) Plg, =kIE, +¢, =n) =-EL\nZk]

n,+n2
")
26, HESLERMIUMNAR, IRNERTH, BEIHNH A KA,
REEIER:
(1) &+E,EBRMBTR, SEH A +Ay;
n A A
(2) P{§l=k'§1+§z=n}=(k)(MMZ) (MW)
27, WEMBERE N p(») ,RTINHENEEN G HATERE: (1) 9=
€715(2) n=tg £;(3) n=1£l.
8. WeEnMEMLBERMNFE—JLA47,4 (=max(£,7), KK
(1) (L,OMWBKAMERIM;(2) ( MMEIA;(3) ¢ RTF(HEHFEES
.

n~k

29. & & AMEMIL M2 HIRML0. 113 TR BEIERR, WK (=
é+n B T B T IR B
30. 7E(0,a) L EX L REHLBL B P A, i3 5K 1P 3 18] BE 8 B9 40 7 R

3 E £ ML, RS HN T Ep(%
(e B A

p(x):Le%,—w <x<®™ .
2a

),iiiiiIE
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32, E e MEMS, A BURM N(0,1) ,RIE ¢=%HEMWE5}$.

33. FH b, b, EMEMY, EERMNIER B, SHSHH A,
Aysono A, B3R p=min(€, &, £,.) KA FA.
3. BHRTFISHEBEAFTHRINE:

—Ax%

l1-e , x>0

Flx) = {0, x<0
XRFM/R(Weibul) RSB EHIRE ST F a0 80, £ R
PRI

E b, LRI M, MF S, 3L £ B E MR, (1)
E~F(x) B, R &7 IR (2) B ¢ ~F(x) , AR &80 B

HEANFARRTREBFY, REALREEZERN LR EE.

35 H(EMRAZTESHG, BB 1y p.,00,05,0, AD(X) BT B
16 B 9 R

(x-/.bl)z_zp(x-//q)(}'_l"z) (y - ﬂvz) = A2

(Tf 7,0, ‘72
HXR PL(&,m) eD(M) .
36. HELENFHEEEEYLEE V=(X,Y,2) KoBMEM, B

R N(O,0%) ,iRiF S= /X +V+Z RN ERHT F 5 1R

2 s st
s) = [——expl -—}, s>0
p(s) T o p( 20-2)

3T L b, EAREIT HEM N(O,1) B (3.3, 18) R, L4 »
Bt 44T TEB =€+ +- +E M X 5.
8. HESpHEMS ,BAHRM T(r,,A) B T(r,,A) ﬁx‘“:ﬁ a=¢+q
5B=&%E@$€%§Eéﬁﬁ q(u,v) , 3iEH (1) BEHLER BIRM B 975 :
T'(r +r,)
T(r) T(ry) "
(2) MR o 5 B M.

39. % ¢, M5, EMRMN(O0,1) kK U= 25 V="~ Lpmmmm.

FHIEHEMRMILK.
- 182 -
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40. #E (&) R ZTEIES S (3.2.22) , iRt £+ 5 ¢-n MEML
R E KA.
41. Xt ILIESEE R

p(x,y) = %exP{— %(2# +y 4 2my - 22% - 14y + 65)}

() LEANGERE K (3.2.22);(2) #HH p,p,0,0,,p;(3) K
pi(%);(4) K p(xly).

73 2
42. iﬁﬂ=0,2"={3 4 IJ,EQEHjﬁHﬁ%JE(&Z.12)#31?51(51,52)
2 1 2

B 3 o 2 E B .
B WS REERIMASFHEIER HEFRRAET 0L
B SR RES f4n 5 é-n MM, MBIV R ¢, 7, 6+m.6-n RN
E&S.

44. 8577 25 71 RE 26 B RSB n ARHENERI G A

45. WREPLAER ¢ 5 MEML £~ B(n,p) T 5 M (0,1) £3955}
AR g BT BRI B R

TUa6. WRIRF G £ 5 € (<l B A B BB

47. A FIRE S H 3 S v TR OE B — 7T 4 A R RO HE IR (i) A R
(i) , IF L 01 X FHESE AT H ) B B T 58

"48. I AL B 53 A A R LR 30

"49. EH RO LHEFERE, N BCR ES(B)= o flo) B,
BUE B RA TR

(1) f1(UB)= UF'(B,);

(2) FHCNB)=NF'(B,);

(3) F(B)=f"(B).
**50. EBI £ R—ABEHLE R Y HAUYSHE x e R RIT
{w:é(w) < x| e F
[R7: DEHRBRN, HIERAE,Em={4: ACR',(£(0) €d) €
F1,RIENR o B, X n a8 LKBM(-o ,0) WK, K0S 5]
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BUE BrRIE SR IER 5L

§1. L ¥ W) 2

—. EHES M FHE

FHR . CHNHF AN H TR TRES:
HgtF Z8F

i P 8 9 10 i I 8 9 10

w x| 03| 0106 w x| 02| 05|03

ok [ R — 5 F B R B 4 7

EAREHERAR—REBHHN. XHASI M AR TER
HWHRTHENER,BRAARB“EP” KRN ERNEAFL.
HUERMNALERS —SBREEST ERERMREITE, X
LBEREMEHME.

RFHERRFEBBRARZH—FBHE. il ELAFTE n AR
T IR THI AN 5,5, 0, X2 HFHTHE KR

%, + %, t o +x,

X = (4.1.1)

A H AR E 8 8. B, —4N/NFAE b B % R R St

HF B 95 4, BAR 85 4, H iR 60 4y, AR b BT E, N Al Ay

EHEEH 2=80. B, XM EFEAR KRB XA M EIE R
. 184 -




SGANEREERIX=AMENHEMNEEE. EXMELRP,
BREXFEIONR, BTFAS W MEIRRE 2V EIFMFEER
Gint, XAHEERNEAE IR, FH AT 7SR E %4 0 F 8
S, UTFESEE,

_ =95)(10+85><8+60><2

o 10 + 8 + 2
10 8 2
=95 x%+85 xﬁ+60x%_87.5

XAFHHRAMAFS. H—BEXMT : HEN w,=0,i=
1,2,---,n, 2 Zn: w,=1,M

%, = Zw‘.xi (4.1.2)

FRA %, 0, RFR{w,,i=1,2,,n} B FHE.

BREFEFLT,MPCFIEMESE. B F R HKNMNE
BEWEEER AL S HEFERNNFEPEEENEE.
i 40 o W0 2 3 LA 7 BE BT A& HE LN I 2 BA MR [8] B st 2 52 4T T
B BHTFEMUEANERKER—, £ S B KA AR, H
WG 8RB E R AN S E R 5

AN T, T8 2 R A 2 i — F R B, X B B R B AU
&,

FHEEERXDEERBBREN S BEERRT —HE

$# 1 L ## (central tendency) .

EEEMEES, HEERANHFES N, WBGITH B F
BRAR:

H .8x%0.3N+9x0. IN+10x0. 6N=9. 3N

Z :8x0.2N+9x0. 5N+10x0.3N=9. 1IN
FHEXFGRHAP IR, ZHP.1F HUBRHFHEARE
¥ gk,

Hit, XBEMITEARR
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m=8 xp, +9 xp, +10 x p,,
R X R ER BRI A P 2, FOBUIE 57 BUA 4 L B A K.

Z.BRBGE

ZEEMREE &, — BRI E, R B M T
X

EX 411 B -—BHBENER, ERE x ,x,,5,,
XF R I BEFR A py P, ,ps, - BRBAX

pr (4.1.3)

26 3RS, AR B FR N € B9 ¥ HA 8 ( mathematical expectation) , &
FRABE B E S 98 (mean) ,itfE E¢

E | Z Ix,1p, R BES, ML ¢ B # AR FTE.

%X*XT&&IE*%XT%&X%)@T’&%%EB‘J??E MEW
PRV, EOREGEMN: EHHE WA FXEIERHFAREH
1, BB T 7 2 B R 0 8 SO R N A VAR BB & IR T A
HKSEREAE, SERF LAY TEREH (4. 1.3)4
Xof W 8.

BAYFPEHMELHE—FE, L RINBFRENER
EAMHBFEHE TEHRITE-EEENEBRESFHPEME.

(#1] EEMIHE BHEAREGEENp, EHULICH
AR B A RARTEUE 1,5 NER{E 0,

El,=1xp+0x (1 -p)
=p=P(A) (4.1.4)
HUHER P(A) RENER 1, WEEPE NXIMAEES, BEXE
B E R

n
[4i2] :Iﬁwﬁpﬁ(k)p*q"-*, k=0,1,2,,n
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i kp, = Z k( n) P
=0 =1 \k

(n-1 k-1 _n—k
=n
DA
=np(p+q)"" =np (4.1.5)

B— B SIEET 100 K, SEHEBASLORER? —EEH
2 np.
[$13) WS p=fre™, k=0,1,2,

®©

® © AIc N N AIs—l
kp, = k+—e" =Ae” —_—
2 k= 2k 2 -1

=re et =2 (4.1.6)
L L A S A AT MR,
[(# 4] JUfar# P,,=qk_'p, k=1,2,---

> kp= > kg"'p =p(1 +2q +3¢" + )
k=1 k=1

= g4 ) =p(—2 )"
plg+q +q +) p(l_q)
1 1
=p =— (4.1.7)
(1-9° p

A RRT, THMESRAEETA—K LA — BRI
b*%%ﬁ%&%zﬁﬁ%%.

[B15] BENLAER £ BE x=(-1)"2, k=1,2,XfR
m%wm=§ﬁwﬁv@w,Zpﬁumwzﬁmxﬁﬁﬁm.

Zxkpk = z (- l)k-l'=-ln2
k= =1 k

B F
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I;Ix,‘lp,‘=kzl7lt—=oo
ke X € KEFHERTFE.
MEEHTEE LA ERN BB, S HE 0 b eF
PERR AR PER-ITEENHRE.

=. EAXH

M EEGHE I LAE i, e S B X E T Ry 2 BUE B 5
MEFHFHENERTE. EFZREP HERENRTSER
BRI RS EESRAERMEZ. ERRLEREE
BYH, ATEANBRSM TSR THNATHABIEE
XA EBERSHRAER.

[(Bl6] (HE)MERBEN—F, EURMBEEY]F X
HFAT EFREVE, AE—FLUBEFHER.

EREETRIT MR RASHHE, XAMWMOT A
ERBEH—-RAET HEFEFHRES , X REFITLRIHRRBH
¥t B FE. DA BEMNMEEHE-REF LR+ AT
(RTELF ATRF)NEENFENF L B ERXRBFET
BHMAMT. LAHE(FNHEERI) UL K10 BBKE, A
HEEMEHER.

AN XHHENLREN TR EFEE-THEELHBHE
1 TIEEZEHERE. BREL TR

¢ 0 11

- " (4.1.8)

Pl 27 1

PR B .

T (1 58) PR 5TE) 7 B A4 T
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W, EHENERE . FEMERNREHBRITAE TN E
J&.

b, Y REGEE S — A, A T I AR X R
I RE T, 7 T 35 B B DR T 8 ML 2 A R BRI i DA AT T SR W 7

L RMEMRAB THABEAR.

(B17] (BE)RENERST, BZBE K, HLFEMME? &
BN RTRE 100 Tk, B S5SJ6. ®REFELS 1 K¢
3.5 Hn; %% 95 A, 84K 5000 JT; =% % 900 N, &%
300 JT; 9% 9 000 4, ¥ 44 20 JT.

ERBEFKEENHERS. XN 2HI N

n | 315000 5 000 300 20 0

5 95 900 9 000 (4.1.9)

P 1007 1005 100757 100 J3

Hf—SZHSBARZITHES, LB REET  AEHEZT
* R AR
fE5 TLERI—KBE, NERF B FB N

5 95 900 9 000
En =315 OOOXWH 000><100 7:TT3OO><100 7J_+20><100 5

=2.5(Ju).

B R 2y Rl Bl — 2. X SE R BB R—F TR EAMKEL
PR, BT LR MR K. BERAREIEWL B E A —FHREE
iH.

ERE, BENRGTHREREGENEE, REYREFER
FABEUNA AR  MBHAERSBFEER.

(B8] (REZIK)BHELAF —ERNE, HI7EEER
B et it B ER G RAT RS EHRRETEZ— TER
— R B BT

EAFIO A iE, BRETEIE, AR NE R
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30% , AT FIE 8 T, RMEIL &N T0% K%k 2 Tt HF
AT, ABE BRI RN 5% , 5 RE AL B %7
LA ¢ e B, A A 51

¢ 8 -2

P 0.3 0.7

A i

E£=8x0.3-2x0.7=1(F 7T)
MAEABRITHFRBE R 10x5% =0.5(FH ), Bt MBI IR W A
EE DN EERE YASHNEERRERSEREXIAMR
B

BRLABBIR RN, BRI XE, B8R
TR . E5HF X ERZ S, AT HF K E B X A 6
.

ERX R EEMBRENITEEF TN KRRAHESESE
HHEMER CEETHF*HEMENWEENE, XUNEEFR
K. RS EEEARR, B EEE -4 REE MK, R
o U 3 — A A AR TE ELAS T i Y XU

[(B19] (AR IMBEMRRMNAHEEZH(HIZE
#), MMIAEECRE—-T2HEHBE MEXR—-TMPABRREL
AL REE. REEA R B W R RS ER B, HENRE
BRANGETMARNG(FERBERTEEHROREER) 4
XA EPERFE. TERIHS TR R R ATHEE. 7
B2 o, WSCEUAR B 2% B SR U R - B AR B NS “ AR B 2R 5 At AT
e B S W EEMES.

H, EHFOEER p, FENDMASIARER, NG ALK
REHR e SHERESL O NETHXR:

N

Na = Z(I;’) (1 =)™ - kb

k=0

- 190 -



BF a=pb, IF 10 B B 64.

BREHMLES B ERFENARE, HILER R0 HTEERTF
BRI,

(10] (—FMBEmFEAR) E—AKREHBAPEE
FERERT,N AN EK . XX 26 A B I K Ak B AT LA R 6 b o ik
7. (1) BAARIA LK, XHEELR N K; (2) BE4SA
W MR ZE— R TR, RS REHER, IBAXX kA RE
— R HRB T MREER R, IR ABFIX b MAFEN
AT, X B AEX kAN A FETAE k+1 ALK 1B X BT A B9 Ak
W, 630 R FH ¥ R A BE SRR p, T LK 6 A B B A T ST B
ROV p Y/ NI E  RADE (2) SR H A B

it g=1-p, W k M AHIRILE AR N AEEN 1-¢", A
()W FERmA, FMANDEEAL SRS ¢ REILER, K
S F5 R

H ik

1 1
E§=T°q"+(l+%) (l—qk)=1—qk+—l;—

N AABEH AR R OWBERD N(1-0'+7) 5 ' >0,

BAEMLS B YR BN % p=0. 1 B k=400 ¢ ~1-=0.4. 7]

(DBEFHRBL 402K TR BRp BN AXMITEEER
Fl. 5 p CAEE, BT LA EBER ko, EE KB, I8 kAN
H— AR A LR K
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M. EERBHE

THEHRMNEAZBEZBBIZENEEPE RENER
ERTERE p(») ,BIRBEH 3K x<x, <x,<---<x,, W £ A%,
%) FRIBERE B ET p(x) (2, -5,) B € SLUBEE p(x,)
(%, =2,) BUE » BB BB BE ML Bl 1L, T X 3 A B R L 38 2 9
BFE N

PEZICHIEEED

RS [ w(x)dv WAL IR, XA R B RRA)

FIHEAT E X
EX4.1.2 WENRAHEERE p(») MELBEHER,

S [ ap(x) de AHCHRS, RIVRE 0 £ BB (R H
) i2fk B¢, B
Eg:f op(x)dx (4.1.10)

BRAXEENMRYYPELRSAAERX TEHTE - %E
B SR R AT B .
(H11] EXHSTHE Nwp,o).

f xp(x)dx =f x—-l e (MY gy
- - 2w

l ® -2272
=——| (oz+u)e ™ dz
V2w f-“

T 4.1.11
\/2_’“[__, n ( )
AR Nw,o’) PHRSH u ER TSRS

[ 12] #FERH p(x)=re™, x=0.

fo xre Mdx =- J’a xde™ = f:e_“dx = 71‘— (4.1.12)

0
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PR LA G 4 A B R S R A
i, -#5%E

RIS BHHBMHEILERRELBEIERSHIEXTH
ZHE AEBRFERT -MRES UL TEN R EHE
X FHE ERFFMERAE NG AT HMBIXR, FEMAGF
IR VI8 (Stieltjes ) 43 @.

HHEVLER £ B F(x) KU TFESEBILERN
BE AERER B x,<x,<x,<oo<x, W € HAE[x,,2,,) FHBEER
ETF F(x,,)-F(x,) , Btk & SUBMEF(x,,,)-F(x,) BUH K&
MDA BOEL, Ti S & MBCEE R

> % [F(x,,) - F(x,)]

ERE EXRGHAIIBS [ <dF(x) WEERR, X RR

1513 F E X :
EX 4.1.3 FHEWHHEREN F(x) , WEX
E¢ =fw xdF(x) (4.1.13)
HNEMBFPR (IBE) IERMNEBRER ERRSE3TIR
B MBERERFE.
X F ¥ RET S

O WRAEEFRBHERNHBPSTMIFERNEAR TR, ISBLERER
¥R LEPRPESERSFTEE (IR, LB LR, 1963, B0 E.
Ao, A EEARS, ARRAGERBRHY OB ELRTLUT.
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I=Ilg(x)dF(x) (4.1.14)

HATFNEER T 1R
(i) 2 F(x) HBEBREH, 7 x,(i=1,2, ) RHKE p.if, £
AR LR 55 BB

I= 73 g(x)p;

(ii) 5 F(x) FEPEF (2)=p(x) B, 5 (4. 1. 14) LR E
R AL

I=[ e®p(x)ds
(iii) ZRHEMER
ij[agl(x)-+bg2(x)]dF(x)

=of a0 dFG) b g(x)dF()
(iv)
[ e dlak,(x) + bFy(0)]

=of () dF () +b[ g(x)dFi(x)

() [e(@)dF(x) = [ g(x)dF(x) + [ g(x)dF(x)
(a<c<b)

(vi) #& g(2) =0,F(x) BARB,,b>a, N
fg(x)dF(x) >0

MK BT B, BATHGE 2 XK (4. 1. 13) W ER & (4. 1.
3) K (4.1.10) fE A Fe .

AN HENEREHHBFRE

THEITSHEILERKN R n=g(&) WEFEHEMNE XL, X B ¢
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ROMEEN F () MEEVLER, T g(2) B— T E/REH, N
L& §3MITRER » REVER BEELUFEIH#(4.1.13)1
I, RN E X g(6) MEEHEN

Z g(x,) [Fg(xm)—F;(xi)]
B PR , B

Eg(§) = g(x)dF(x) (4.1.15)

iX B AR A B SR A B0 4 X W8
BE,F—FE,Bhn REIER, BUESHRE,IZZH
F,(x) 3% — BBV BBCEHERE (KR (4.1.13) XA

En = f:den(y) (4.1.16)

Wk, XA B xS FL L, XA EE, RI1E
XATHELEREEMER.
EE4.1.1 FHg(x) B—ITEHEREE, M n=g(¢)

[ vk, =[ exdr ) (4.1.17)

BB AR &R —DFE, NS - FE, MERMERS.

RAEEMIEHEABWER, B T ARBEE. IR 6E
FIME I FFEHENEENE. — T, EHER T RILERREF
WEE PR RE T E; 5 — T EETE LR R
S5 391 S8 i L T LA SRAR KB 5, AT A S8 » 570 i
BF,(y)(EMZEE §3 MERITE) BREKEMPE, MITUE
BN £ M REF (x) HERM(4.1.15) KT E.

hmeE,ERETEXRNERB R ZEM(4.1.15) K, R
BABEBREERANBELSTFHIEN BRIECHES BH
BAGBEITFRLRK.

BEGEITHERARXA. L 1IA+THBENENRRE, ERH
Byga, elhn
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Eg(¢) = ‘Zg(x.-)p(x,-) (4.1.18)

XM (&) H5(3.3.5) xR 2.
RIU—TREWFFREAECHEE.
EZENELEEM RS, BHE—FTHRLS5 T, X000

REMAE» A TFAWESHER s NEL, DU EREHER.

HEAHENBERBE ¢ VHEILER, RIN—ENfH. HEHLE

R BEEREH0,1,2,3 HHEEERLS K 0.4,0.3,0.2,0. 1. %

it A B E PN En.

F—MHRETERE » BEBILEE, REAXERS A, H

B BPEEH B AR E. X 9 SR

0 1.5 3 4.5

P |04 03 02 0.1

A
En =0x0.4+1.5x0.3+3x0.2+4.5x0.1
=1.5(J0)
EAEERERAK (4. 1.16) KE BEEITH.
A—MBEIEL n B ERRB n=1.5¢, 01T £ M50 1 51 2 5t
HI3E A

el o 1 2 3

P04 03 02 0.1

Hktk (4. 1. 18) K (L BP#Z (4. 1. 15) K)
En=E(1.5¢)=1.5x0x0.4+1.5x1x0.3+1.5x2
x0.2+41.5x3x0.1
=1.5(7u)
BB, AN ERER, X W RER 4. 1. 1 247 HlE.
THEGFEEETER, ALHFTELERE KB,
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(B 14] (REMRSE) RERESHOBEZHRE RIS
B A BRI TR, IR R — B IR TSR o, Z AR E
W e b R H X IR ER S » AR, R ILP BTG #—
¥ BB R RAEHHE 5 B n.

(] HICHEEZRBBEHNEMES (HRRWT

§={{, { <n
n, {=n
XBE & RMABREIAN S 1, B
kATke'A, k<n
P{f =k} = ’

Zi):—ie_)‘, k=n

WHERy, M n5 EMRADT:

_ _ an, E=n
n=g(£) {ag-b(n-g), ¢ <n
Hite(4.1.18)  BHEH/ R
M(n)=Eg()= > %e"[ka—(n—k)b]+(k_ 2—'e'*)na

=(a+b)A ,i %::e"—n(aﬂr) ,i %'ie"+na
XA R RAFREY a,b,A HESF, K n f M(n) L3
B K, X B — A B R I B AL T R, 2 4R 38 i) R ) 1E 78 8.
B (3. L 44) M i RMMa RIS M AT AR

o /\'_k -A _ ! Ar r-1 _-Ax _ 1 A -1 _-y
,Z;k!e 'for(r ¥edr=ry joy e’ dy

(4.1.19)
A BETTERFRPER. AR (4. 1. 19) RR/RAS K —
A~BLA , 8T 434 07 vk R B

hBETERAXEFANGERY ¢ RATE R p(x)
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B, X B A

En=Eg(&) = e(x)p(x)dx (4.1.20)
EAAREH B, FEE T, 3% 01 T 0 5583 7T LA
FE B BB 1 350 0 3K LR R PR 5.

[6115]  (RRAEHER) T 57 _E X 570 7 5 6 5ok B R B AL
A £CE A 00)  EARM 2 000,4 000] 55147 , 145 8 i X
RIS 1 W, TS 3 750, (L N R TR A,
VTR R | T, R A B0 0, A B
mEK?
(8] %Wy BB R B (BRI R R 2 000
<y<4000 FTEIR) , MM 3s (Bfr . 77 70)
3y, EFE )
"—H“)'tf-w-gx % g <y Bt
8T RIS En, MEAR(4.1.20),

Eq = le(x)p(x)dx =

4 000

1
2 ooofzoooH(")dx

1 y 1 4 000
= [ (4x - y)da + ——
200012000( * = y)dx+5500), 39

L _ 6
_1000( ¥" + 7000y - 4 x10°)

HRY y=3 500 B X B & A, B AL 3 500 nf i F g 5 2R T
BB IK.

t. 5454

LB Z R ER AR BIHILAENGE, & (&,
fn)mﬁiﬁ&&j] F(x ,-,x,),T0 g(x,,,%,) A n LI E R K
%,

Eg(&,, &) =f fj g(x,, 2 )dF (%)
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5,
=I:D---flxldF(x,,m,xn) =I:x,dF,(xl)
He F (x,) 2 MDA RE. — s, 513 mT 2 X
ESL 4.1.4 %mlﬁ]ﬁ(fl’gz"9§n)mﬁ$m§j§(E§1’
E§2""’E§n)sﬁup
E¢, =f:---flx,.dF(xl,.--,xn) =f1x,~dF,~(x,~)

KB F(x)RERDHERL(i=1,2,-,n).
H ZIRIER 7 (3. 2. 22) HEIB B (e, e, ) IERAR DL BE
Pl B M EE M E.
—HRBENGERITFRAREU T HERETSHET
BHREEREM, ERMBERPFRALARZ—.

N BEmanEESR

MRl FHa<sésb M a<Ee<b 1553 Ec=c, X8 a,b,c
ZEH
MHR2 UMK MEEERC,i=1,-,n RbH
E(Z ck, +b)_zclsg +b

ﬁlm{k@%ﬂ'%%’\i‘t XX 1 R B IE B R B B Y. R 2
XECEBER T ERE L.
(#116] SKBILfT5 4

L
(%)
M2
448 5 1 z ko, B4R {540 AT BT A S+
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B — A R R,
[l R
‘ {0, 5 L YCH R AT
W Plg=1) =2 g B =00 T £=£, 46, IR n YR EL B

B HF B U B, B IR R TL 43 A, R R 2 15 3

BE = Eg, + - + B¢, ="

§2. W E MXAY, M

—.FE

BEYEREIARN — T EER TR, ERF THILE
BREHNTFHKFE A AEMRTHEIER. BENTEST
EMUEY, ARAREHEMREILERET RABH.

HEEMANHF MIOHGEARATRESY:

AHF THF

GOlaEI 8 9 10 GiliaEI 8 9 10

#w % |o01]0.8]|o01 W % 030403

BR MA1EH R REERR 9 3F. A, ]2 8§ %
REREVRH, FLEH S ZE.

HMEZTRA, ARFHHERBTRFPEIEIF, W T 5H
F 0 B B LK.

— R, HRATEE—HWEEE 2, ,2,,,, B, HPHE 2 =

LS s ATRIT— AT RABIE S O 0EE B FRRIES

B R X AR TP EA R, LR R «,-2,%, -8, 2, -5 Y
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RBATRERA— M RZIEXF WA H ARSI BRI

WRERA BRY ERTEREA RN, BN Y (v -0 =0,

KT HIERE R 2 — , B3 B I 5UR B A TR, B8 T (i 4
L L N TRy e

AD=1% 1z -5l

i=1

XM ENEE ERAKREGAE, B REERILATH—1
B —E

z_i" N2
o —n;(xi x)

ERITBEZ S EBHE B GG, i 0 2 AR R
BHGE, BT ok 30 2 1 0 25 B0 F 07 B9 AR F 35

Z (% - Ef)zPe

XEEWITEEXBNGI#HNTEX:

EX4.2.1 #FE (£-EE) FF1E,MFRE NFEVER ¢ WA
£ (variance) , 3100 D¢, M VDER KR T £ HHEREL K
Sk #% # 2 (standard deviation).

FEURENEFFR—IRMEE, R THEIZEEN TH
B2 2 0 B AR BE (dispersion) , EE R MPHE L T+ +0F
A ERFHER, FENEERNK TRESENYE. EFE
GE  WESHFEEARMRTHIERWER IEZFT LWL
FAW—HE-FTEEL.

REEESEHRRANEIEREHRNEN, AR EETIA;
Bl ZEEHFOBFEER, BRENEH. Add TFEMNHERR
HEEEHRA R EEEA.

EMNAS , FEHENACUEER SEM TR RBIHE
EWMESTWMPEES, FEEHRERXBIEN. 2WIFLITIEH
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A THRF THFEOFZER IERAE“RE” MR FT
ENBRE, KIEBE TRXAAEE.
EYEESBEFHEER, FEFSHEMKER.
LYREm¥EP, UAMERRE, FEZRRRE, TELE®
BE-FEER ERAX%ERNEEA A TEMTONE
M.
FABFEHENR SR,
D¢ =E (£ - E£)* =E[£ - 2¢ - E¢ + (E£)*]
= E£* - 2E¢ - E¢ + (E¢)® =EE - (E£)? (4.2.1)
RS  ITMAREZREXXEEA. ,
URFTEOUHBRLSATLEHE. TAHE - HEESGH
FE NBEIE, -BRBEMMMBEILERNR ¢
(#1] ARG
Eg€ =1"-p+0’-(1-p)=p
D¢ = E¢* - (E£)* =p -p* =pq (4.2.2)

p= q=—ﬁﬁ£%ﬁ—ﬂfﬁﬁiﬁ T 0 B o 0 4 5 -
[(#12] =344 B(n,p)
E¢ = ,Z)k’(';) P‘q"™ = npg + n’p’
D¢=E¢£ - (E£)* =npg+n’p’-n’p” =npq (4.2.3)
[(#3] WHHLLHE P()t)
E¢ = Zkzpk Zk i 5 _z\;)_' e
=/\1;Zo(k +1) -k!—e'* =A%+ A

Dg=E& -(E£) =2 +1-A" =2 (4.2.4)
BIESHEHZ A
[(Bl4] BS54 Ula,b]
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b
Eg:fxbiad“b;“ (4.2.5)

EE =fbxzbiadx=b2 +a:.5b+a2
Dé=EE - (Eg)* =2 *"3”““ -(b;—") =Q’%)_ (4.2.6)
[(BI5] EXDH N, 0'2)

D¢ = f (8 -p)? —— - o (T (20 g
To

= ; fm Zze-‘Z/z dz
A LT
[ ( _ -z /2

«/— + jle"z/zdz]
=%=02 (4.2.7)

XA, RIMNEATESHAHE AN SR o HBEEL, ERE
PRUEZE ; T IE &40 o f B M CE I RAREE HE—F 2

DR Y

MR1 HREITERO.

HR2 D(f+c)=DEXE c REEL

HR3 D(cf)=c"DEXE c REH

X THNER ¢, &5 CHRBENE E¢ RI7%E DE B, MH
D&>O0, H R EL BAREN T RV ER

g =2
/D€
BREL =0,D6" =1, XIERFR £ IARMEALRENL A BRI .
MR FcHEL, N DE<E(£-c)? (4.2.8)

W] EH
D¢=E(¢-E£)*=E(£-c)*~(c-E¢)" (4.2.9)
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BIMERRAREYPERET N EENREER: &
E(§-c)’H, 2 c=E¢ BRI/ XA BB 7E DE B E P =
E¢ i)a .

R EXFRERX

MELPEHFLAEX, TEHHY LS K (Yebouues, 1821—
1894) RERRHE I BREAMBZEEN—
MHEEXFERX XN FEMEEERFZMHEILE £, 4

A
Plig-Eel= o) <2 (4.2.10)
&£
Ho o BE—IEH.
[HEH] FF(x)REMDHER NBERA
DE = [ (x- EE)F(x)
> j (x - E€)*dF(x) = j £2dF (%)
I1x-E¢l =5 I1x-El =&
=g’P{l ¢ —-E¢| = g} (4.2.11)
XBIER T A%ER(4.2.10). HEFHE(4.2.10) B B
P{ig-Etl<e) =1-2£ (4.2.12)
&
B

- (4.2.13)

2

‘f B¢l ol <l

Y W e R 3 AL B ¢ B"Jﬁ%%ﬂ% Eé RHE Dé=

oF Xt £ MRS A AT AT, BIA0 (4. 2. 13) Wi S R/ € M4 T 12
4 & HTe(Et-08, EE+ad) R H B E R /DT 1-8%. B % 41 1.

ERAERRAFABEPNERFTEZRBR TV EENEEH
Bt , B e 7 IR B 5T K SE B LA AR AR A A
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MIHEEXRARERXRETUESL, /D, BH
[ 16-E€| =} MMERMA/N, WX BT LAE 7 2 B M ARBEAE
ESHYPEEMEREN -8, X 5RMNLIATHERE T2 B

FTHEZEH, FHRHWFTERO, FLEHFENOWEIER
DA ER. RS R RS RX TR S A& IE . BE DE=
0,%E3

[e-EE} C le {Ig—EgI?%}
TR
Plé#EE} < i P{ Ig—Egl?%}

< > n’DE=0

n=1

M
P{¢=E¢} =1

B & AEE
= HEXEH

XFREUEER £=(£,,6,,&), EXERNFTERN(DE,
D¢, , - ,DE,).

FERBTHEVLEES N RN T& 8 WP ENREE
B, EXMTFTHREVEmENSHAE—ERHB. BXF FREILME, R
IR TRLENENTEMNERIIN EFEHNES NI EZREIM
BRXAERFHESHFERMARIMN. TEFIHFHENEEX
MER.

RN E £ BT EFFL:

D(&xn)=E[ (¢+n)-(E£tEn) ]’
=E(¢-E£)*+E(n-En)*+2E[ (¢-E€) (n-En) ]
=D¢+Dn£2E[ (£-EE) (n-En) ]
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ARERNTHE (2 W Z , BWEREBAT ZE 5 7 B
AW E[(¢-E¢) (n-En) ], EANFEERBEAZIAMT E L.
EX4.2.2
U,j=C0V(§n§j)=E[(ff‘Efi)(fj‘Efj)]

i,j=1,2, -, n (4.2.14)
&5 € Wth 7 % (covariance) .
RERHE
cov(gnfj)z' Ef.‘gj—Egi * E§,» (4. 2.15)
D( n gi)ziD§i+2 Z cov(fi,fj) (4.2.16)
87 b
D(&.+¢,)= D€ +Dg +2cov (€, ,€;) (4.2.17)
£ B ERIEG, BR o, = D¢, KM
O,y O 0 Oy,
=7 2 T O (4.2.18)

0"!1 U’lz ot o'nn
Wb € Kth T £ 5ERE, fiCE Dé, BARX R — X FRAERE.
WOk IHEM L e (j=1,2, ,n) K

Z;,: o‘jktjtk=E[ Z t,(¢-EE;) ]220
Hik > 22— EGEERE, FTAE LU det 38 3 WAFIR, NE
det 3=0
BHERAKEZMT ML TR F 2.
EX 4.2.3 W
=cov(§i,§j)

P (4.2.19)
/DE/DE,
H &5 & X T B ( correlation coefficient) , 3% B MR E R D¢,

5 D¢, FHE.
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HFEE X HE S EMBELZERKHARXREN 0.
HXABOVIER R ERIERX, A AR GEX.
§-E¢ | §-E¢;

HAXRBBREREL YR _'ﬁ _’B‘JWJ‘?J‘%

%%,U}ﬁﬁiﬂ*ﬁ%%ﬁﬂ$ﬁ$ﬁﬁﬁﬁ%

A LAUAHR BRI T Wth 2, NS R HER TR
TREBHNORIE, XHEEXHHRRRELETRTREAE.
WEHHL UL, ac>0, M af+b 5 cn+d WX RN o,

HELE,AERE

cov(aé+b,cn+d)=accov(£,m)
B 32 ac>0 B,
Pagsb,cned = accov(¢,n)
™ lacl/D&/Dy
Y ac<O0 B ,popip, s = Py B BH Pig+b,c7,+d =P§n~
[Hl6] Do (3.2.6)KMHXAL.
BRE ~B(n,p,),i=1,2,-,r. A
E¢ =np,, D¢ =np,(1-p,)

HRDFEIHEXRE, TATEES - EEE

§i+§j ‘”B(n’Pi"'Pj)

=Py

H it
E(¢+€)=n(p+p;), D(&+€)=n(p+p;)(1-p,—p;)
BF
D(¢,+¢;)= D¢ +DE+2cov(€,,€;)
=np,(1-p,) +np;(1-p;) +2cov(¢,,¢;)
" A5 E
cov(¢;,&)=-npp; (4.2.20)
HEXREH
_ -p.p;
P Jop (0 (1-p))
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- _ P.p;
A (1-p;) (1-p;)

BRETSHEARBMER BAMEXEAHRSHIBEILER
AX, TEHMTREEBREXHNEIERR (S 2, EfTHWHEXE
BHEH p.

SR — & E AR E .

TR 4.2.1(HAFH - KK (Cauchy-Schwarz) FZERK) XH{T
EHIER S5 n#E

|E¢n* <EE - Eq’ (4.2.21)
%R 4 B
P{n=t,} =1 (4.2.22)
X B, BRE—-TEL

[VEBA] SEBLE 1, XL u(t)= E(té-n)* =1’ EE -2tE¢n+
En’, BN —4 t,u(e) =0, L ZKFE u(1)=0 HERAFER
HEARA-TEMR. FLUAHHR

[E¢n)*-EE - En’ <0
XIER(4.2.21). WoAh, FR u(t)=0 HA—1ER 1, FENEE
S 2
[E¢n]*-EEEn’ =0
XA E(t,6-)" =0, H 1k
D(t,6-1)=0, E(t,é-n)=0
Nl
P“of“"?:O} =1
X2 (4.2.22) K. EHIEEE.

HEM4.2. 1 LT A, SV ERN T EFE, NE
I th 7 ZBFE.

: s mb Bl pn=En s

EEHS.2.1 mm?ﬂmm;é@&m SATDBEIMEXR
B TEEMERK:
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HR1 SHEXREEp, B
Ipl <1 (4.2.23)
FHp=14%H{Y

§-E¢_n-Enq
P = =1 4.2.24
{«/Df an} ( )
Mp=-14HAY
£-E¢_ m-Eq
P|=—F/—=- =1 4.2.25
{«/Df «/Dn} ( )

HHE1RA, Gp=+1 W (5 FREERESLERXR, X
MEBE-NTHEVIERZME, - ITHEIEENEETLSIE.

p=1 B ,FRATLXEMEX; p=-18 ,FAXTLHAMEX.

FRERUEXRZR MR, H— T RERE p=0FE. H
AT

EX4.2.4 ERHEREEnHHEXRE p=0, MR £
5nAEX. 4

HR2 MNEIER LS9, TEFEFEREMH:

(i) cov(&,1)=0;

(i) ¢ 5 n AHEX;

(iii) Eén=E¢En;

(iv) D(¢+m) = DE+Dn.

[EFH] BRG)S5GI)RENHW. BF

cov(¢,m)=Eén-E¢ - Eq
Hi (1) 5 (i) 4. X F
D(&é+m) = DE+Dn+2 cov(€,7m)

H i (1) 5 (iv) &4t

MR REERRFEILA B R B R “ W5 8 —Fh ik,
HAFEMEIFE MM ESZEAMBKRE. 5%, RITA

HHR3 HES oML M ES 9 AHEX.

(EEBA] TATRAX ELERFEIE RS HIEH.
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BAHRe5 p s, MEBERE p(x,y)=p,(x)p,(y) , Bt
cov(£,m) =j' r (x - EE)(y - En)p(x,y) dz dy

= j' (x - E¢)p,(x) dx-j“ (y - En)py(y) dy = 0

HAMR2 RYUERI WH & £5 n ML, M Eén=E¢f - En
K D(¢+m) = Dé+Dy B RV E ] DIIEBA KU G587 n
THEVERK G AWML, B £,,6,, & RAEMT KREYLAE
2,0

Eflgz"fanflEgz'”Efn (4.2. 26)
D(& +&,+-+£,)= DE +DE, +---+DE, (4.2.27)
ST R A AR, ERRIRERARIH, RET
.
[(B7] TE—AFIERREM T AR M7 1) B & 5.
£ -1 0 1
n
0 0 % 0 %
1 1 2
! 3 0 3 3
1 1 1
3 3 3

FELE, B E n=¢ Bt
E£=0, En=E§’=%, Eén=EE =0

cov(£,m)=Eén-E¢ - En=0
FiA &5 n KX BIIKERARES n AL
— s, 2 £ IRMEFR M7, W n=£ B n=1£15 & RAREMN
AW ST
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THEREEEZHS BT
[#18] BOMMIO,2 w]5I531 ,€=cos 6,n=cos(6+a),
XH o REH RATH

1 2m
E=— d =0 E =
217 . cos t at N n 217

1 2

J'wcos(t+a) dt =0
0

2m
J cos’(t +a) dt = L
o 2

A it
p=cos a

Y a=08, p=1, €£=9q -
DN T

R, % a=T 82 Tat p=0, K5 £ 5 n AR R, KA A

£+n'=1,HIk £ 5 9 AL

EABIFHBEANT (1) RYET p=21 Z261;(2) #fftp=02
Bl5(3) ULBARRE I AA R M Sr 5 (4) BIBIfE € 5 R
X, EMNZERERTREFEREXR. FLE AXRHAR
E5 n EAHERABREN —FMEE.

A, E-HEENFRGE —ESHAH B ESAHEX
AR — K. AN TR H AR ITEX N FXL.

N, HATSER ZICIES 1 (3. 2.22) AR R

o =] [ =) - m)pay) dudy

1 J‘“’ ~(y-u) ¥ (209) ”
= e dyf (% - )
2mo,0,4/1 —P2 - -
1 % - Y - u)
F(r =) expf - (2= - 2) }ax
y #2 p 2(1 _pZ) Ul P 0_2
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NS T L S . )
ﬂsazmmz-mk . 02), =

@ @ 2
pPO,0, 2 22 -:2/2 o,0,V/1 -p
=— t" e de e dz + ———

20 27
® -272 © -12/2
J te ds f ze dz =po, 0o,

H it

p12=%=p (4.2.28)

AR TS p B ZITIESS AKX KL
ER,RINELZLB/ET _TESAHHHENSHB & L.
By oo TR P A B AR BRI T o), 05,0 MEATFFIER

I BLE U O 22 5
U'T pPoO,0,
(4.2.29)
-y

g,0, g,
A EEFE§2H 4 PERE, “TESHHGE, MIALB
RERMGR p=0, XKW
/4 XMFoTESHH AHERESMILERENK.
E§6H  RIVBIEXNMNERET BB THHE.
THE,BINAH - ARSI HFRESHHMEKS I HARE
TTIES B 6 F.

(9] 4 p(x)=——e™?, —o<r<w

V2w
cos x, |lxl<m
g(x)'{o, lxl=m

p(x,y)= ¢(x)¢(y)+ﬁe"’zg(x)g(y) , —®<x,y<®
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RF p(x,y) , RERIE: (1) BoTHERE; (2) AFAHHHE
EAM;(3) MEREN 0;(4) RMIL;(5) RE-REAH
BERB B AR .

My KA e — B B — R A R T AL
s

RS ££5n R T EMAER, R %5 b
REHH.

EB] B EM Mo Ren RO b R d, BEEVWE
i p,, =0 ATHEME £ 5 7 AT

i A={f=al ,B={n=b}

M
A={¢=c}, B={n=d|
FRENB MR
_§-—c _n-d
1, “a-c’ 1,= b-d

B cov(1,,1,)=FEl,1,-El, - E1,=P(AB)~P(A)P(B)
D1,=P(A)P(A), D1,=P(B)P(B)
73
o _PUAB)-P(A)P(B)
Wt JP(AYP(A)P(B)P(B)
XEERFNL, 51, 351K8 5 9 MERHETHR, MG HEASHERX.
H i P(AB)=P(A)P(B)
P{é=a,n=b} =P{¢=a}lP{n=b}
FH(A,B),(A,B) & (A,B) #ysh M) 4
Pl{¢=a,n=d} =P{¢=alP{n=d}
Pi¢=c,m=b} =P{¢=clP{n=b}
Pi¢=c,m=d} =P{£=clP{n=d|
EWERFICIES 5 » 7.
M _ERUEBA BT840 F L.

=0
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#it1 XMFEHAS B EELFHMRRECH
P(AB)-P(A)P(B)

Pap=Pra, = (4.2.30)
J/P(4)P(A)P(B)P(B)
WAL BMSIMAERGN pp=0.
it 2 |P(AB)-P(A)P(B) | s% (4.2.31)

[EMPEMZES WA ) FEE (sampling survey) B4 £
LW AR RS WS EES, LB RS R
&, FEHMFEOFIAE, T4 %R 5 REGELSRTT
B R 2

KRBT (EER BT R E 5 1)
AT, BB SER R 56 , AL 77 S 2 A (A
2, FUR BB BB U, 96 7 40 A O BE. R
CELPS -3 )

5 7 36 2 B 2 A 7 5 R T VR S ML, U6
WA N AP B 85— HE— AN (R I R 9 41
L.

T 0 U T LA A R P RO OB 26 45 SLIRCHY
58, A 22 11 S B AL

[§110) SR NKRHAZEBT V., Y, Yy, P
B I 3K SRR RO 2

EFl oy, Bn ik ERMEFZM,LLE,i=1,2,niB5 i KM
BHEHEHEFE, N
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77»=§1 +&,++€,
Pi¢ =Y =71\7’ 1=1,2,-,N, i=1,2,,n

A i
E¢ =Y, D¢ =0
B LA
Ey,=E¢ +E¢,+---+EE, =nY (4.2.32)
Dy, = ZD._E‘. +2 Z cov(¢,,¢;)
=no’+n(n-1)cov(¢, ,&,) (4.2.33)

XBRAP ¢ ZE X FRE, B8 5I00F X
E(“- 2.33) EP/;‘»\ ”=N,5XB¢ "7N=Y1+Y2+’“+YN %_‘/l\ﬁ'ﬁ,
H Dny=0,F R
No*+N(N-1)cov(¢&,,£,)=0

BT LA
cov(¢, ,§Z)=-N"—_z1 (4.2.34)
BEEE
Dy, =no*-2(2=1)e’
_n(N—n) 2
=N1 ¢ (4.2.35)

SAER % no® M, B8 T — A EFIS oA
BEKBERT. % n=1 0, EHT ;Y n=N6f, BHREH 0
AR 0 A SRR 5 BB, BV 20, R S B 4
A

ﬁ%ﬂf&,%ﬁl Y1 =Yz = =YM= 1 ,YM” = =YN=0,mUﬂu75
B LT 5175 1) 9By 2 ) AR

WL I E BRSO HEA I £ B k)
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B SE,n, T n IREEBHRSE, ERMNBILMA 3 (3.1,
16). XA

oM . M M
v=%, @ =W(1’W) (4.2.36)
H(4.2.32)1533)
(4.2.37)
XANEREGELTHH] 16 P1E2T.
B (4.2.35)71%%)
M
Dn"=—(1-ﬁ)m. (4.2.38)

M. RAKsl

THREAEXHESFEZMAKE THF.

[(fl11] (FES-BEKR) EYREFHELRS,RIKXL
MRERAGES S, GEEEFRSEP AT BAHEZIBRE VK
BEPLT 40, M AR WBI MR ZBIFENL TR MEE £, ENTH
R TR

£=S+N (4.2.39)

HTEMKRERS S, 8% BER#1TERWER B MK

B¢ L&, & R ENMEFRY

T =TSN,
i=1 i=1

1
7{.2, (4.2.40)

LHREWSE NN, N, M55, HER 0, FEHR o, W
D[—i—im] ="72 (4.2.41)

B i 220 A TR 75 25 R 9, AT K KSR 7 T 185 X
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FETIRW, TULIRREERTHESHRIEK.

BBESEEPIERF A ERER.

A MBRY RS, BARERN T EREATHRE. Fl
AESIA BN EFRBNESRAHEENNER WRFS
MEAKBRE, BIHMRERHEMUAEEGERN I, EXEL
AT 28 KRBT E L | B RHAT.

xRN EE T EERESRAI P R REX M
BERLE, REFEARA,BFHUNHELKE, EHTEIAYER
HEAH.

[B112] (ST BRTMESERE) & F VLK@ G E

XM Exp (- ) FESRRF TR T BN — 9K S B u =X,

XEEIBE P RS KGR
BE AR B AR X — R X, X, BN

LI AR Exp () PRI i 6 B =i (X,

X ) ¥R p BRI
p BRAERER, T o MEAANRKNEEINEE, Bty
TR WEEXWGE TR BFETEREETER. HBE
AR—NERETRYE
Ep=p
WHRER EFHNEL TR YBRFHENS R, TR R
2. BRTARNERA YA T 5 — 0 B
.~ X +X, =

ﬁ/@%ﬁ'ﬁi%* Bg,fﬁi-l_%?ag ,%ﬁu /:\"1 =X1 1y123 =T9 oet 9X

=D (X, e+ X,) S H R 0TI E TR R A0 — A TR7 8¢

BB B & X, B R AR5 B 0 5 50 (R 22 /N
BIF. FEERXHEWER, X¥—%, BT Da, =DX, Da, =
217 -



DX o ox=2X e x st maren.

— e, 0 F o B TR o' R ", 3% D/ <D, R o' H
LB E A B R B — A B

K3 LA ke T AR - S R R VR A T B 4 8 — AR Y
Y. R, # A

E(p-p)’=Du+(Ep-p)’
W 4% AT A FRXBENE TR, EH —ENME En—u, BEE
BRE/NFE Do, S EHit B S BT SR I iRE"
E(p-p) B/, X FFRE T A R X — F 1.

[(#113] (RRIEFSESEIR) DR % (Markowitz) 7 50
FERTIHNHE-FEERETIARIESHAAELWESL. £
AR BEA 0 FIES TSR, R TN MR REE RN
MAR,EEICH r,n, -,  HNAYEIEHR 5,5, FE
BH a0, 00, Hp it B HERE — MY ERH
1B 5 2 - 45 2 05 SR 780 Wi 2 T LB XL , o B0 7 25 7 10 A 1L i
REA KK HFE. BRIEH TGP %8 FEH , 0 FAFHESH R
BRI SRR K. A BT RAESEE, B
BEBRSHSBRETEAMIES. BERFEF LR o MIESHR
SHBIGHN w0, 0, W EHRERY

n= S wr (4.2.42)
R, R
7, =Er, = Z w,F, (4.2.43)
%5 2 -
o, =Dr, = Z Z wwp 0.0, (4.2.44)

R, o BRAAMNT of. E BT B,
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1 . 1 & <
j[] wi=7,1=1,2,--~,n. mu 0':=_2 Z P00 ;. Eﬂﬁ%éa%
1

n = js

HEFAMAEEAMEEERME, B4 o) HRET
LS o A B 68 R B VSR K L

RHABREHANSERE-RETE.

H— AU I REMIEFAEHORE. — 1 BRARE
B oREBHH w, 0,0, 67, FTFRANBARE, ML HXE
o, BBIB/N. ER—ANREART 89 AR 58, R xR

OREZEMRT T ST HFREMNERRER, MHE
RARE, A& RBITE THBE, dH RS T 1990
FEREBENRETFL.

[fl14] (RBHFFEMNFE) EF-BLABR—F+

RIV-ETBUBHE ORI B B 1= [ (0 de,

R G={(x,y):a<s<b,0<ysM|BEE,RETEECFH
S5 AR I BENLECN (=, y,) , 31 N X, Horp n X A BR R X8, 3 H

F=2MU0o0) e 1 g3 bl KB 9 0 RBEPLE R, Br= N -
I

m,lﬂﬂtl’jl:[,
s MA(b-a)' ) M(b-a)® I M(b-a)-I
br = D= N Mb-a) " M(b-a)
=I[M(b—a)—1]

S (4.2.45)

P 244 40 BB ARG X (BRI R 40 ) B X 6 BUR /e, B3t
MREB/D. EETERRF R ENEZMRARBZ —.

B2 BENAREEAHEN, ALY ER AR ENTER
DR XFMABEER B, RHE A WFME EFSHELT,A
MEBWMOANHEE, ERTE X—REL=MERLHA, -
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REfRA S E, Bl 14; — @739, 6] 11 & f 13 3[R
B = R IR K, LA b A& R

BROUEFEYERTZNG S, T EBETL.

Xt F AL MRSk, 53 5 & R WU T RAT, B 30 % LR
T REMREWCHES BHRRT SRMBOATHHhE, L
FERATHREABBN LM I 2.

LART A, & Fb pL 2 e R R 2 A1 805 B BE DL B AR , A T 12 5t
BIETEMTE. ERNATERNE LM KRTE. EERE
Bl F BRI ER—THFB ANHEBILEATTES.

G FESREREFIZ R AR G EA L5 A
B2, BN R T AK ISR A REYLE SR E.

AEFEEAFEFEPREESHHF.

i.%E

BHEPE, 2, W ERBIERERE T ANBFRE, BN
#HRFFE. 5 (moment ) B 5[ Z i FlH) — Fp B F FF1E, FEMEF
WHBESEHT P S EEEMAN. BREANERTRM: —FEEA
H,—FEPOE.

ENX 4.2.5 IEEREK

m, = E¢* (4.2.46)
HkMRRE. B ER - RS
BT & <1+ ¢ " BIE k BERFTE, WRE KB BT,
ENX 4.2.6 STEER LK
¢, =E(¢ - E&)* (4.2.47)
HEkBRLEE TER2 PO
BT

k

c=E(¢-EO)' = 3 (*) (- B 'Eg

i=0
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z()(—m,)* (4.2.48)

WP OETESERERRE, RZ,
=E¢ =E[ (&-m,) +m, ]*
sk e (k :
= .Z:‘)(i) E(( -m) 'm) = ;(i) cpm, (4.2.49)
R SemBEREZ G, RS ERTLLES PFOELSE.
AN ER p BT LAE X p MR RBIE E1£1” K p Byl
@IHE EIE-EE) , ENBADEER.
[B115] #&é&NESHEIEER, HEEEHHN

1 e-x2/<z.72)

J2wo

p(x) =

H I E€=0,8
e 4y (4.2.50)

m, =c, = E
¢ j Fa
Bk HEATRE ,c,=0; & ABEEAT,

© k2
¢ = 2 2 eida = /— y 2k_lf 27 e dz
mJo O
- /30*2*'2-'1"(’”1) —o*(h=1)(k-3)~3-1
T 2

(4.2.51)
7 i
¢, =30 (4.2.52)
Xt FELEREYLER, 7T LIE &EFIR A%, filn
E(¢ - E£)'(n - En)' (4.2.53)

BN+ BBREROE T ZR-HBEESPLOE RRPRER
H—f XBRENA——HRT.

AR AU - §

FZIN E BB FHAE R LR AR F () , B RAE
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TR 0<p<l B4 x, {E
F(x,)=p (4.2.54)
BXAE Y TR A R B SR X F () B 3™ i B b T A
(RO ESZRAHHAXNER)  BREwE—#, B RFR
TR AE I M. B @EERANTEX:

ENX 4.2.7 3F0<p<l, &

F(x,) <p<F(x,+0) (4.2.55)
WK %, 3545 EHF () 80 p 55 188,

BB RO x, o R A8 median) . 53
WP LELER, NARLZANHIRRBE/MERWE W, BE—
EUERE, AR ERREESERFLE. B4 EEMH
mF AP BERERA K OB A EER, AT
L 38 SR F B K 43 A 0 430 B8P O KU B — 7 BE B, R O IKUBR 40 B

(value at risk).

. FHNFRE BRELERN

EE=F2RIMNYEFIH#THEIHRBEHES, AEE
HE L 5| 5 A R 2 SR A R B R A

AHERRL, RIVTRBEAIENER S n G E& . BEEN
BATEERE p(x,y) 3t p(yl2)iCBH é=2 WHRMHAET .0 W&
1% R, L p ()1 € W% BE R

EX 4.2.8 TEL=x MEABT ,n WEHEFHEE LN

E{nl ¢ =} =flyp(ylx)dy (4.2.56)

FUHEBEPNEERMAUREPREZER. AEXHERY &
£ RAKKBEYZR RITER S » HRPERR, BXITRA
By=h(2) MR En’ RE[h(&)]” AL, BRI EMRREHK
h(x) fn5h(E)“RABEE", XBEN“FE"FE MR,
B W R R B3 89 B/ " 7 7% (least squares ) , 53X B SR 40 F &Y
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BHIRERER/ND:
E[n - k(&) ] = min (4.2.57)
Sy

Eln -h()1 = [ [ [r-h(x)1p(x,y) dudy

=ft,Pl(x){f;[y - h(x))p(y | x)dy} da
(4.2.58)
EB(4.2.8)%IHE,§ h(x):E'lnlg-_—x}sz" j” [}’—h(x)]z .

p(ylx) dyik Bl 8/, AT (4.2.58) KB B/ BRLRATME S| £=
x B E{nlé=x} B—YI% n BAGEP T RER/NMI—1

SIRBRITER y=Elnlé=xt B 9 XT £ HEAA.

WRLLE{ngiCHEVER ¢ MINT R Y &= Bf , EBUE
Efnlé=x}. XPEEXM E{nle} BREEHER, W ETUREEH
A TFHRREN:

En=E[E{q! £} ] (4.2.59)

EXEFZGRFPEN - MR EENER, R VEPELAR AT
TR, T EA X S R B LS B 893 A hn DAE B

ElEinl¢l] = f: Einlé¢=xlp (x)dx
- r. [ f_’, yp(ﬂx)d}']m(x)dx

= f: f: yp(x,y)dxdy=En

[(Bl16] Z&(&,m) RAZITIESH, W (3.2.29) H
1

1
pr{—
/2w /1 - p’ 205(1 - p*)

2

7 - (s +p -u))] ]

p(yl x) =
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X RIESA N(#zﬂ) 22 (5, ) ot aup2>) B

E{nl &=x) =#2+p%(x-ﬂl) (4.2.60)
1

HRREN R XN FHBEHE E{nlf=x] &« WRERE.
BE,(En)MBREAHEREATER, ERARMEHELE
WAGHEB E{nlé=x|. BECHES n WEEBLE u, ,u, 58
E 0,0, KRR p, XA IPEM— S BER, QA RBRELEY
. R, R(2)RER x WREERE L(x)=a+bx,K a,)
&
e(a,b)=E[n - (a +bt)]* (4.2.61)
kB &/
8 e(a,b)? a,b RIMFHEHFLENM%ETF0,53
2E[n - (a +b£)] =0
2E[(n - (a +b£))£] =0

B 5 AR Y,
@b = (4.2.62)
au, + bEE = Eén
& it 15
a=p —bu, b= T (4 63
g, g,
B AL B A

L(x) = p, +p§(x-ul) (4.2.64)

M (4.2264) I XTF EMKMEIRR XINERY
E{nlé=z] —BEARK , BREE 7 B-TESSIHHNGE,
H(4.2.60) MIMERESH, FUEESH TGS, BAETW R
ST, XR— T HEENER.

H—F  KAE AT LA B R LTRSS R E.
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E[q -L(f)]z =E[n -p, - b(¢ _,"'1)]2
=0+ bza:f - 2bcov(£,7)
=g - ———°°V2(§”’) =gl(1 -p*) (4.2.65)
g,
EHFMRER 9 W EHR X, BWF £ 5 n WHEXREAEX, A
Hipl=10(GXB £ 5 n FLRHEXR) , BWRER O, LA ZY,
AR ERHGETRETN. AXMTHEERED X RBR
BT £ 5 n REBRRNEE.
BAESUHRNEE PN S - N EEHLE  FNME n=L(¢)
55 % n-n RAMEK. EHIT

B (4.2.64) %
7=L(O) = +p (€ - ) (4.2.66)
& i ,
En=pu, (4.2.67)
E(n-7)=0 (4.2.68)
XHE—R

cov(n,n - 1) =E[(n -p,)(n -1)]
_ ) pdr
= Bp 226 - [(n —m) = 2246 -]}
=p o0 ~p o} =0 (4.2.69)

RABLAUBRBE N REHE FAELEX TN o A F R
BRI WL B M m 850 0 T A R AR 6 B BB ML S B 2

n=n+(n-n) (4.2.70)

PER-HERR, RNE-FEER, TURN REN

N AR BRAERMETN. EEEE LT RS ANENEES
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"§3.8 5 5 B®

FEALIA LS B9 3 B AR R B 2 B 0 ¥k 15 5 # 0 18 R — 4
RESHA, WEILRRREE —FAEEE. BREN TAR KR
AE, XFHAFEEMBENTUERKNES. BW, ST N
B, A PG F AT 5 1 O 43 31 LT 51 A A BE AL R 4

R
A, A A, A
il )z )
0.5, 0.5 0.99, 0.01

XEARRHFER,ARSRHE T BIR, T —17 24 5.
ERXFNMABNAE EERERAMRA, FHATEHEEXNY
Z. BWEEE=ZAHF, FRMRE K F R YLK

ﬁ :(g.,7 ,: 3)

ERMANHABHAEERBREN T LARWE ZE.
B A N b A & b & AR AL I R 5 R A
B BRMNAERE -8, AEWT LG EEN ARG RN
FE. XHH— 1 BE 28 KXEHFEKEFK (Shannon) £ 7.
BERMNPITHENAR « AEARIMIAHENGER 4,
Ay AL ENTHBL RN p(A,) , p(4,) , -, p(4,) TR

Zp(Ai) =1,HEWT:

Al’ AZ’ cee An
a:(P(AI) p(4y) ,p<An>)

O WFAESEHHEAWEA LM, p12e a8k
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RMNHFERI - T B H(ORER « WAFEHEE. X4
BEREBT p(4), p(4,), -, p(4,), BT H
H(p(4,), p(4,) ,, p(4,)).

HTEEEN H(e) WRER, RIVEFE T, RE H(a)
RL R AT A ER.

B, BATER

(i) HR p(A) KIFELERE.

EANERMYAR, —HH p(A,) KBUNELLERARTIE
H BB K24k, R it A B 82 R 504 (8 T $e B AL 2.

HEK, BRINZBB—FHERAOEIRS, XHEEHE » MR,

HANMER IR BEY D USHHNE n A SME R

B EXMERAET H YRMEXRE » R, HFEY nEX
o, Bl KA LT BRI G R, KA A B EERE B
¥ hn.

Hie, BRATX H R HER .

(i) XH n MEMERORE,H 2 n KB ETHRE

Xt H(a) HEEABERIEBER, ERP AL —-MEESH
FRAE B BT AK. FRATTIE A 1A B Y 1 R B R A L.

ERA=ZAEHRNAR

A LA, LA,
a:( )
P15P25Ps

EMNRBHATEWREE H(e) =H(p,,p,,ps)- N T HERKE
BR— SR B, AT AT LT IR R 2R
AP, EHETRE A B, ER AR A B, BT TR

.
A, B
ol 0 )

Pi15P21Ps
R H(a1) =H(p1 ,p2+P3)- ﬁﬂﬁ'ﬁfl.tﬂﬂ(ﬁﬁ$ﬁm) yﬂdiﬁ%%
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REZEWE, RAFI# S HRE;BRNAR B HH(HH
BN potpy) JUMAHITI T AR, A EREHEXBER:

A,, A,
Q: P, Ps
P2tPs ’Pz +Ps

A RB W RE EERER H(a,)= H(p e P—”;)

AL EEH#ITAR o, UBE 4,4, A, FH—NEREHE
RELXHTAE o , REH LB (B p,+p,) FHT o, , BAT X
FIRAERER. B, RITARAIIHARKRTEHAE EHEE
BER—Fedy, B

p
H(p, ,p,,ps)=H(p, ,p,+p3) +(p,+p, )H( —3—)

P2#P; P2 4P

XEE R REAIX H R H TIEK:

(iii) — R B 2 A 4k B B S I B B, R Z AT B H 2 BE S
ZJG #) H By AL

G () (i) BERELME HHWERX ABEFEER,
TEREIC p(4) K p

EHE4A31(FR) M—WHEG).Gi). i) ZAKHEH H
BEAETHEA:

H=—CZpilogpi (4.3.1)
i=1

Ho CREFE
RIEB XA E B, AR T RT3,
513 4.3.1 % f(n) BnBBEEFRE, BX - EEHK
m,n {1
f(mn) =f(m) +f(n) (4.3.2)
)
f(n)=Clogn
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b € R—ANERE.
[VEBI] 1 (4.3.2) A8 £(1) = 0, i LK LM IE MM m, 5
f(m) > 0. H—FH, o
f(n*) = f(n) +f(n) = 2f(n)
f(n*) = f(r*) +f(n) = 3f(n)
— i
(') = kf(n) (4.3.3)
#onm REMERNERE, mAl, BEEKWERY b, B
BUESH L, i

m' < n* < m'! (4.3.4)
H B 4 B B A
fm') < f(n*) < fA(m"")
H(4.3.3)1%
if(m) < kf(n) < (I +1)f(m)

B

1 sf(n) < l+1

k" f(m) k

Xt (4.3.4) BOT 548
llogm < klogn < (L +1)logm

Hic A

o~

slogn < + 1
log m k

4
k

XAE— K
f(n) logn| 1
f(m) logm| k
EXXER KR b ERL, H il
f(n) _logn
f(m) logm

BT m,n BEER A
f(n) =Clogn
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Hoh C REM,FEH f(n) £ o B EFRK, T CRER.
B KT T .
[EM]  # %, f.—;H(—i ) = fln) B &AM (i) S0

n

f(n) & n B BE EF R XA mn MERERBORE, 7T LHEE
GHBR m A 0 ANSFEBEREAE, B b &4 (i) A

flmn) =f(m) +m - —f(n) =f(m) +f(n)
FABI34.3.1 L85

11 1y _
H(;,;,m,;) =Clogn
HK,%p ,p,, 0, BEBEEEN AP iLp, =—— ,FE—

Zn'
S n MG RSER AR TR T LR AR 4

BRE, KhE— AR UBR p, HHER A, WE A%, N
REHAGERA WEME, ZREEREH n, MEMERPHW
—A, F e & (i) RLA

Clog > n; = H(p,,pa,-+,p,) + €3 plogn,
TR

H(P1 sP2 """ ’pn) = C[logz n; = ZPiIOg ni]
i=1 i=1
= C[ Zpi(logz n;, - log n,.) ]
i= j=1

=- Cleilog P

Bja SHERMEE p,py e, TRBEBECREEE B
FMFG) M HRZAZBHESZRE, Bt ERREKX IR AL,
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M 5E B T AE BEUE B
EHFHAKC,TURBE T EEE, CRRTERRAM ¥
P B BE B B — R R % R A, BT X B RN 2,
J& % R X
FE(4.3.1) 9 & p; =0, AR KT p,log p, B X HNF, HILE
REFTHEBFRRERAERAE EH, XM ARK.
LA # 7R

H(a) =- ZP(A;)logP(A;) (4.3.5)

XK o K4 (entropy).
MNTEAFITUE S, LT UERAEN AT EERE.
(B 1] HBABFERPEOATHHFR, 2, AHEER
A L 0

H, -——lg 7-7@ 5-=1g2=0.301 0

H, =-0.99 - 1g0.99-0.01 - 1g0.01=0.024 3
Hz=-0.7-1g0.7-0.3 - 1g0.3=0.2653
X B ER R FRBRKR, ZRD, RN THP, 5SEWE
EX S

[B12] ZEXFHHIARME.

BB EHFIASEFERNEAREIMX, GETEMRR
BREMMAHRBEBHEX—EF AXTFHEHNFEEERZ
UHMBERFEMGES , REEEH, ABEUH R, BRFBER.
HRMBHME KB EEREWEFHUE RETRN I EERELE—
T ERERRARKENB T, BENEAE T LRE DR
B CERSUP AR TS H AR ARRAMHA. B EFBNMES
RELRE HANFF 5 KB EWBT, WERE HANT 55
BEKHBT XTRESHEXTFHHANBHEEELR.

BRINIE 26 M FRERSBANESHIL 2T IS, FHERES
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AREH I, AN MR (BRKE NS, EANERBNF
BE S A%) B R

H,=1g27 =1.4314
BRERS MRS, ERE T REYE & 2 37 8B ZE K 200
&, ONAEEHBEMPFANZEXAK FELE, MERNE
BEAARFEREROBAEE(RERE-F §1),0

H =- Zpilgpi =1.213
HRBRAFERENAL. SRNEBEEIEX PG T
BIERR, Bl q B REE o, WXMHAE ERLENMEE.

Z.EHERHER

THEMER(4.3.5) 8 LR E T B AR, & X st
REG#AE—LBIBEIASE EHBEERN G HEME.

BHAFEE T EE o(x) =- xlog x KT, BRI T 2>0,
Hoe"(x) <0,HM p(x) B(0,0) LM BN EE BN FEEH
p>0,¢9>0,H p+g=1,R%=

pe(x,) +qp(x,) < @(px, +qx,) (4.3.6)

F—4] 0<x, <x, <00 ¥ 37.

— e, AN X F 3 49 5 E B G0 A 51 3.

SIE4.3.2(EFHK (Jensen) FENX) R o(x) Bla,b] EM
EO R 2%y, 5, Bl bIFHERA LA LA, A, B
1 BIES, W

Z re(x,) < o z A, (4.3.7)

S5 HMNYE « %
T T E B O TR
MHR1 HHEHMZHp(A) ,i=1,2,,n ZHFH—IETF 1 B,
B H=0, AT , 1E R IE.
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HHE2 EE L NTRERNRED . FHMABREERKMH,
HAE N log n.
(IEBA] 7E513 4.3.2 FB o(x) =- zlog x , x, = p(4,) ,

e NCERIE R

1S p(4)1ogp(4,) < —Liog -
n 4~ n n
B

H(p(A,),,p(A,)) <logn= H(%,...,_’lz_)

TEHZEEANMRR o X8, REMNWEREBMENT
Al’ cee Am Bl’ e, Bn
) )
P(Al)""9 P(A,n) P(Bl)’“" P(Bn)
XLk op X PR A EEFEBEMFRE, TRRAK of 1
WREL RN AB, k=1,2,-,m,l=1,2,,n, HMEERR
p(AB). #&E X

H(aB) =~ » p(A,B,)log p(A,B,) (4.3.8)
HE3 HRAK o« 5K B M, N
H(aB) =H(a) + H(B) (4.3.9)

(HEBI] X5 E p(A,B) =p(A,)p(B) B
H(aﬁ)=‘ ZP(Ak)P(Bt)IOgP(Ak)P(Bx)

=— > p(A,)p(B,)[log p(A,) +logp(B,)]
= H(a) + H(B)
SR BEEER

ATH—SPRBOER, FEFIEXFHORS. & .8
RATRA AN RK, U p(B, ] A) IBRE o« HHALER A KWEHT,
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R TR B, HREE
Hoy(B) == S p(B,1 A)log p(B,1 4,)  (4.3.10)

RERE o HH A, BEHT KB B KA.
HATFRFH1ME

H,(B) = ,‘ZP(A,‘)H“(B) (4.3.11)

HERE o ZHKFMETRE B K FH4H.
THEEE H,(B) FF L EEHE.
MHR/1 H(aB)=H(a) + H,(B). (4.3.12)
[iEH ] H(aB) =- ;P(Asz)IOg p(A,B))

= - > p(4,)p(B,1 A,)[log p(4,) +log p(B, | 4,)]
=- ZP(A;,)IOg p(4,) > p(B,1 4,)
- S p(4) 3 p(B,1 A)log p(B,1 A4,)

=H(e) + H,(B)
F¥ilY a5 pmat, H(B) = H(B) , Mif (4.3.12) 4k 2k
(4.3.9)R..
R,
H(aB) =H(B) + Hy(a)

XA R AR O 8 B 0 i R . S0 B R R B B SR8 (i)
HE ERMEENK S —FRR.

HHR2 H,(B) RIEFRK. XEFMAEK p(4,) > 0, HHAL
L H,(B)=0(i=1,,m) R, H(B)=0ABL,LHEH H(aB)
=H(a) .

XS R AR AR E LB R B —2iei i, RA 4K
BoWWEMNERBFERRBWATERZLHERN, A
H,(B) =0, L0} o MEERTEERET BHER.
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MR3 H,(B) < H(B). (4.3.13)
[ER]] ZEFIEA4.3.2 9,8 o(x) =-xlogx, A, =p(4,),
%, =p(B, | A),

- Zp(Ai)p(Bkl A;)log p(B, | A;)

<- [ZP(Ai)p(Bkl A,)] log| Z;P(A;)P(BH A)]

=-p(B,)log p(B,)
P Xt k SR A B

- ZP(A‘) kZlP(Bk | A)log p(B, 1 A)) <- ;P(Bk)logP(Bk)
I Bp
H,(B) < H(B)
ok, BRE
H(eB) =H(a) + H,(B) < H(a) + H(B)

KEK(4.3. B) WIERIAAERRE, BA#ETRER o ZF,—
BRI B RSHIN T NTERTHRAAEESE, REY
o 5B, H (B) = H(B) , LB a SR TE TR B WA
HEM. Bikg® H(B) - H,(B) REETHBREK o« 25K B R
BEMNBOE WEHTRR « WHETHBBMNAEXIAK B K
(=

ic

I(a,B) =H(B) - H,(B) (4.3.14)

HHMZATERE « PHREXRRE S HNERR

A A

H(eB) =H(a) + H(B) =H(B) + Hy(a)
B A
H(a) - H(a)=H(B) - H,(B)
B
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I1(B,a) =1(a,B)

HEBHFEF e WEERE « T EABMEEENSE.

0<I(a,8) <H(a), 0<I(a,f) < H(B)(4.3.15)
HHNY a 58 M b, AH (a,B) =0, B —MRBRAEF A
—THENEMEER A TMREERY « WERT2RE
B HIGER WLt H,(B) =0, AT I(«,8) =H(B) . #5338, I(B,.B) =
HB) . XHER, BEERRBFTEXAKRBNWFEEEETBH
L EAmMEERERER.

M. ESEBSHHE

Xt FEEEE R ESLR A, T AR E LT R, 7
VLR a XKBMEERE A p(x) K q(y) ,ENHEKEE
BERBA f(x,y) . —FMERBAME BN ERGREHAY
%9%1

H(a)=- f p(x)log p(x)dx (4.3.16)

H(aB) =- jjf(x,yﬂogf(x,y)dxdy (4.3.17)

( y))dxdy (4.3.18)

HB(a)=—IIf(x,y)logff]—(;—%ldxdy (4.3.19)

REELRBRAEBEEFZEBRBESARBNER Has
FIANF :
MR o RETE VLNV PRSI HEERKE,
HAEET log |VI AL I VIR VI BE.
MHR2 H(aB)=H(a)+H,(B)=H(B)+H,(a),
mHE
- 236 -
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H.(B)<H(B)
A
H(aB) <H(a)+H(B)
XN ESHRINABERGR o 54 M.

B RV, NER R AE, IS0 T REEERBA 2
NEHHE, B RBFBIFA G —ES S 5HEBS 6, N
KM AE, W EA B

HHE3 Hp(x)BR—THEEERY, HIrEERN o, WY p(x)
R IER G A i AR B K, HAE % T logv2me o (MHHILL e HIE).

[MERA] AR, REBEPERT, X EK p(x) ¥
B R K

fp(x)dx =1
®
o’= fxzp(x)dx
X fs
H(x)= - [p(x)log p(x)dx
KR K. BB, A Y FER
[[-p(x)1og p(x) + Ap(x) +pa’p(x) Jds

BRI K, B
~1-log p(x) +A+ux’=0
T BUR B HwE R AR KA, B8

1 e-xl/(zaz)

J2mo

p(x)=

i)

2
H(x)= N og 2w +2x—2]dx
o

1
| 7=
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=logm—a+—;-=log 2weo
E o nHE , BESHRDTEEEN T=(0;) W

1
pr -_xz X N X e R’l
(2m)*(det 3)7 { 2 }

BB KA log(2mwe) “*(det 3)7.
R4 EEEERp(2) Y rx<0ETO,HARYENa,

mw&ﬁmxp( ) .o

p(x)=

x/a

p(x):ie' , x>0
a

BB KK, AR log ea.
T ESHRESH AR EL2—8 AEEH.
EEBHEREESEBRARN FIRENRESES
R TMREE. BHEFTEE IR X T EEMHE L, AL
BAEEBRRANRT.
BR—ITFEXER—EBRFTHELBEE. EHFIAER
AMTEEX VAR AT EHATEER , RAFERE XK.

§4.8 W OB

— EERNETRSSHBHEN

EEMBEYER T IR R R EA(EO,1,2, M H
EERMA. L, RAIE R & B8R = A, L
534 IS JLET o0 A B R4 A, 5 I 0> A S AR R Bk
REBBEH.

OB ERBERERENERE VEERNER X TEM
BELZE B, — R b B O SR AR E T RLA , X L 2 B s B
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VAR ¢ BUESUBEEUE , BAH R 53 45 51

E10 1 2
(4.4.1)
Plpo P P -
R
P(s) = ims‘ (4.4.2)
A & ) B &R 8 (generating fu;lction). A Ay %]
P(s)=Es (4.4.3)

B 2 B bR B e 43 A 31 S8 2 R 5E , BRI PR B R i 3R A3 A
R BT

S =1 (4.4.4)
k=0

o T BB ISP I P (s) ZEDTE |s| <1 — B S EL 46 % e 8.
PR 4 5 A 7 85 (8 B WL AR 25

X FAE—H L 0,| @K Y 0, WS K, BRI

5 RS 3 40 A 5 B B B

B RBLE 19 MLV RSN, & RAEB R HE— 1
B TR G B A B, U S AE MG 39 o B i 3L A T A R 0 2
BT W E N R WRE B —A S R A B R ok
B AR E R L, BT A AT RN B ER,EER
i T8 AR, 2R R AL R A TR, T LA A R
BB S HOK FEREALAL AR o B R B 45 R BB B o TN IR
Bk RBEKRN Z EHRHECRABRASHENEETA B
R, Bhit A B A A IR KA LUR B 2

R L4 108 B

(111 55

P(s)= 3 (Tfptas" = (g +ps)” (4.4.5)

k=0
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(B12] BILfTHH

M\ (N - My
oD,
XEBILMARE, B— kR A EERASKFE, EH
RigFHB oA, B TFRILA>AMEZFKRER T, BRI
7R
(B3] AWM

(4.4.6)

P(s) = i,?Tke"s* zet et =er (4.4.7)
[ 4] Rﬂﬁkﬁ;o .

P(s) =élq""p8" =psk2(qs)"" =1’:—sqs (4.4.8)
—. BEHHER

1 ME—E B35 (4.4. 1) (4. 4.2) F LR, XBA
RMWE—HER; T EIER, B8R M — 5 & 4 i 5.

WHERS i ip, ) B lg ) BRI EBEHEH P(s) X Q(s),MH
P(s)=Q(s),BH P(s) X Q(s) HRFHEE, B4 s <1 BHUlsh,
X P(s) K Q(s) KT kK, H4 s=0,0%

k! p,=P"(0)=Q*(0)=k! g,

lﬁlﬂﬁpﬁquk=0,1,2,"'EDW§/I\¢%$5}TE—#-

XHE—X, MBS S5 RBRE—— N A, B FEES
1 B VF 22 BF 9 AT LUK S XF BT X I ) B 58 380 BIF 55, BB R B bR R
FEY BEENZRGHEE, ETAE, 8RR REMN
BEHMEENARTA.

2. BHERBEHFRIE FEHEWNAZ—ZF A EEREHM
RO W F AL, &
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P(s) = iphs*
B
Pi(s)= S hpst™, PU(s) = S k(k - 1)yt
ﬁﬁﬁ\ﬁﬁi&gl;m Rk stm. o
HHEWE T by, AT,

P'(1)= S kp, = B¢ (4.4.9)

HYEWE S by, = B limP' () = .

k=1

FIRE, 2053 Dg Fent,
EL£(e - 1)] = S k(k - 1)p, = P'(1)

[¢
DE=EE -(EE)*=P"(1)+P'(1)-[P'(1)]* (4.4.10)
AR(4.4.9) R (4.4 10) RITERFPER T EH R E LK.
(B15] ZIAG BERECH P(s)= (g+ps)".
E£=P'(1)=n(q+ps)"'pl,., =np
P'(1)=n(n-1) (g+ps)"’p*1,., =n(n-1)p’
D¢=n’p*—np®+np-n’p’ =npq
XELERESLS §2 B HEEITRES.
(Bl 6] AWM BEEN P(s)=e"".
E¢=P'(1)=e""" « Al _ =A
P"(1)=e**" < A%l =A
DE=A*+A-A7 =)
XEZERES1 S §2 P HEEITEDS, XBEMITERGE.
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EBUBNERMKBEY

EREVER ¢ 5 g HEMS, ENTMERBEEIEE, SRS
ik la, ) Bedb, |, TOABRL &R EH A(s) & B(s), FEITH
BEVLEE (=6+n MRS G. BRCUREEBEIEE,FHiL
c,=P{{=r} M

¢,=ayb,+a\b,  +:-+ab,
XHMEEBERAN(3.3.6).
ic

C(s)= i c,s
FI A RETE s | <1 89— BOBSUHE B 48 % Ui sk
A(s)B(s) = i a,s* - i bs' = Z a,b;s*

= Z( Za,‘b,_,‘) s" = Zc,s'
r=0 k=0

r=0

At
C(s)=A(s)B(s)

BV A 2 37 BE AL AR B 2 0 ) B R OR3P A BE LR B ) B BR Y
TR XR—MHEEEENNER, B THERREX MR, Bt
BT 55 1 ST FE AL A 2 0 A9 ) AT, B R 3R 3E .

B EEERE B o M BREMILERZNNGE,
HREVLER £, .6, ¢, HEH, HEMNHEEHIHI AP, (5),
Py(s) P (s) W p=¢ +&+ +£, BIEFRR BN

P(s)=P,(s)P,(s)--P.(s) (4.4.11)

Rl & AERMES MG E,P.(s)=P,(s) ,XB
P(s)=[P,(s)]" (4.4.12)
[(B17] ZaAmEREC:TERIIEEN p 8 0 KIAZF

e+, 5%
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g.:{l’ S iR B
S0, EFIRERPHIARK
W og &, & B, RMMAB RIS, T n=¢ +&,++€, R
NI o 7. ¢ B BERECR (q+ps) , H1(4.4.12) ,n BIBFRECH
P(s)=(q+ps)"
X561 ERITERH SR EE.
F A& K3, T LA AR 58 — F i AIA AL 1R B B — N BT Y E
B.
5 Z AR EHETT KRR & np,—A, 0 B(n,p,)—>P().
=L E,B(n,p,) MEEEH(1-p,+p,s)" , EEET
(1-p,+p,s)" =(1+p,(s-1))"
= ( 1+—npn(s-1) )n—>e)‘("')
n
XIER P(A) ME R, B e — R :B(n,p,) —>P(A).
(5181 WA A R%: B (3.1.19) & XMW R4
fi , BRAABFRB S r KR BN MBI RS
5,7 ¢ HITF RER
{=n+ 47,
BP(3.1.20), K n,, -, HEML, HRMNILM S M. B

(4.4.8) S LA 4375 B B o 3 K ’j"; B ML 3% (4. 4. 12) T8 B 7
43 A B R

’
S

1

P()= () (4.4.13)

Ny, B ERBAE R A A IER S, BARFE N
BEEE.
(#19] s BEF,RFABLEAN 15 MEEE .
(] BHUEICHE  BRHERBTE, MEM n=£+£,++£,
& R BCR
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Pi(s)=—é—-(s+s2+s3+34+ss+ss)
BRE 6ot RABEIN, EI 7 008 R
P(s)= 55 (stst4nas?)’
FiRHBE Pln=15| £ P(s) RIFXF STMRE. i1 F

sS s5 1_56 5
= — “oe 5 5=_
P(s)_65(1+s+ +57) 65( l—s)

5
S

=6—5(1—s6>5<1—s>'5

5
=—;?(1—536+105'2+~~—530)

(230 o]
S PXE R KR

=;_j<1 PN ...>(;0(k +4) )

s =4 ) 5] -5

HBEFAEEREEEZRNEA—BESFREBA, XBEA
FRPELA TR HE.

cENMAENERZ KBRS

HELE, o R—BMEM N BA MRS AR H
REDLE R, PIE =/t =f, HEBEREN

F(s) = 'ifjsj
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REHLAE R v RIUEBEEN, B Plv=n}| =g, A EHEH
G(s) = ig»"

B L) 5 v M IR n=f, +£, 4 +€, iT
P{n=il =h,
RATHRK 7 005 B8

H(s)- Zhs
FIRAEMBELARXKIE S v BB
h,=P{n =i} = ZP{V =nlP{n =il v =n|

= iPiV:n}Pi.fl +E&, +-+ €, =il v=n}

= S Plv=nlPle +£&+ - +& =il

BT & +&++6, R n DMHEMS BAE MBI R F(s) 8
REALAE B2 A0, BOH B R #

S PIE + g, =il = [F(9)]"
A
H(s) = ihisi = iPiu =n] iP{gl + e+ £, =i}

—Zg[F(s)] =G[F(s)] (4.4.14)
M (4.4.14) T UFE B, FEHLAAE B M 2 A0 B 2 A B BEHLAS B =2
HEEREFEER I HRBNES.

B F
H'(s)=G'[F(s)] - F'(s)
R E¢, K Ev FFERT , ZE E X4 s=1,78 7]
En=Ev - E¢, (4.4.15)
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XMAKBER, WH AP RLL.
[(EaWmam] fF£ERES,. & v RASE R A R
o345,
G(s)=e"™V
B n=€, +&,++¢, BIRERECR
H(s)=e" "™ (4.4.16)
PL(4.4.16) R REMBMBS AR AR RBRS T XF 04
REH.
A2 F(s)=q+ps BY,
H(s)=e"t™"

[#10] ZHEREHTWERMARDH, S A, T H
ANIEARBEHEER p, HEMET L AR BEMEBRE KR,
REBEBREFEF RDEOBEE.

[(#] XRB_EIJE AEMALESRLZME DR
MRS EH Ap BTN S AR , BB BT R RE T

(Akl:) ke—Ap

[H11] MEFHERY, RSP EEERNERDF, KS
AN XBVEGREXBOER S8 MEREFEGAFN
RIBER R p, MAERFR R V 895 = 18] o A A fr 18 0 B 3R
MEE R ApV BITAM 276

[(REPHREER] FEEFGRRPERRADT R
KA

n=€ +E 4+ +E, (4.4.17)
B £,i=1,2, AWM FENHFREIER, RAE  KRERH,
T 5 28 T R 5 ) 2 B AL R B e, R M 3R B R AL 2k o B AL AR st
Z AR, E— MR R B R AR E p 12 BELA BE LA fit
ZF:

n=06,+6,+--+6, (4.4.18)
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Blan— K F GRS R, T FHOR BRI, X R
Bl w BREFERRERMNBRS .

§5.% it W W

—.EX

B A HE B B T RE S 4 A5 (0 38 2 000 T, — M3 R BB
T3k 58 4 B 5 43 A B 00, A5 446 55 O 40 E B 0, B B 52 vk i
437 B BT SUEL A BL I B AR AT R AR

BT EERS, RITEERNE — FTRILEENES,
B E L.

EN4.5.1 MR £5 n HEMESE(Q,FP) LALERE
HUE R, AR £ =¢+in N EHNER.

ME TS, 3 BELAS B A B ST A R b RN — 4E B LI B
MIBFF. BRI F MR EAR (L) 5, n) BT
i, MR ATFRE RN R £, =€, +in, 55 £, =&, +in, BM I HY.

SEX— AR RN R ¢ =¢+in MEEREY

E¢{=E¢+iEq

SRR BT U FEMNERETE RIS R

B, % £l oL, RABEARSL G, W
E{\l,+¢,=E{ EL, B,

X4, % g(x) B—A—TCHEE R AWM ELR, T n=g(£) , MR

ST E LG ERAR

Eo™ = o) = jc ei'efx)dpg(x) (4.5.1)

-

X B FRPLA R e =cos G+isin 6.
LAJE 5 BE R 5 | P X 25 45 2R T AN 7 LA 3 B
THESHEFEVAE R ¢ B FF1E R
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EX4.5.2 HFEHIER £ AR RN F(x) AR
Sl =B = [ &R (x) (4.5.2)

K € W45 1E 68 ] ( characteristic function) .

FIERBRE— L ERNEMEER, B TFle™ =1, FTUEN
— IR AR X.

EAFERB R 506 KA X, B I FRE — 2 7 ok 5
FRAE R 4K

Xt FEBEENER, EHHEI N

& |2 xyper oz

P P, ) 253 Pote

AR R EH
f(e) = ipje“‘f (4.5.3)

A, 3 TRERMILER, HEESEREN P(s) U f(1)=P(e").
T EEREHL R, & H 0 R p(x) , WEFFE
EE )

f(t)=fw e"“p(x)dx (4.5.4)

X B, B4 B SOR 4 B BB p (x) 8 B I ( Fourier) 5 3.
— A L B A R BT DA R R R A B M
MEN AR R —FEEE NN TR, B SRS L
HETEAMEA, UBRIELED, EEBERR P 5H Y
s {3z
Tt — e 4 A 0 HHAE BB
(11 BAAHE L(x) A EREH
f(1) = e (4.5.5)
[#12] ZTi4H45 B(n,p) WASIE KB K
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f(2) = (pe" + q)" (4.5.6)
(B3] D P(A) FFRERE R

OET (4.5.7)
[Fl4] TH%HT(r,A) MEFIEREH

- ® itx Ar
f(t)-joe O

% e dx

_ © /\' r=1 —A(|-¥)x
—-jo l"(r)x e dx

=(1_;_‘) v (4.5.8)

FEAH, S50 A AR ES AR Exp(A) , B T(1,0) BYFFAE &
B

f(D)= (1—;—’)_' (4.5.9)
FIRES, B30 892 465, BV T (2,2 ) ORHE Y

f(1)= (1-2i) % (4.5.10)
= #&

T E ISR R — S AP
MR FERE () BMTHR:

f(0) =1 (4.5.11)
| £(¢) 1 < £(0) (4.5.12)
(=) =f(2) (4.5.13)

[iEBI] £(0)= j 1dF(%)=1

o

WiOX sj | e | dF(x) =1 =f(0)

f(-1) = f:e-“’dF(x)
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- j *dF(x) = (1)

MR2 FHERBTE(-o o) L —BUEs.
(EB] B

| f(t +h) = f(1) | = “ (% _ ¢ dF(x)

© A
sj Ie"'"—lldF(x)sZI dF(x)+j I e™ — 11 dF(x)
—® 1zl =4

-A

= 2fMMdF(x) +2 fA

sin%‘dﬁ'(x)

HEERGHEE  BX THEERM AR [ dF(x) £ N

lxl =4

N ITEE R A FREFE A /NG LRI AT E S AN AR DN, AT
IERA T 45iE.

HRI XN TEENERR  REBEZH 6,0, REY
AisAg, ey A, BRAL

i if(‘k“‘;))u;,»BO (4.5.14)
[E8] ]
Z Zf(tk LYY

k=1 j=1

=E(3, 5 e R )
k=1 j=1
“E{(3 ) (3 o) |
=1 j=

| 2
[ S0 20
k=1

AR IR AEREY, UERITESFD X2
REBRARHEFRZ—.
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R4 B FEYE R MAIRIE RSB F T EA]
HIFHE R Z 2.

[EH] BREGELEMMMEEMIHEVER, M n=¢+
L. E 5 MM HAREHEBERIER 5 R ML
7, H

Ee" = Ee"61%2) = et « Ee't

TR 4 AT IBGNEHET B 0 MRSV ERZ MBS E.

MYEERY, ERHTHER4, A ERESHERERST S
BEEMAL B TFX R, S BEYLA B A AR SRR DL (&
& A FRE R PO SRR KRB, MM M AEFEEELER
XMEXRNZEARED MILZ T, FAFE 5K 50k 40 30 57 1 5]
BRAE N BE. M MR EER R R E D Ao i
{8, T 3 & ] R A A U K KA BT 471 R 19 51 3 5 15 .

MRS REVER R n MERFE, N E B RFIESHE TR
FniR,BY k<nB:

f#0) =i*E¢ (4.5.15)

[iEH ]

d
J(em) |= li*x*e™ 1< 1x1*

BT £ KR B | xR () < w , ETATAETAIRS
ALY
O

= i"j x*e"dF (x)

® dk .
e

o

B ¢=0 Bp48(4.5.15).
PR S GEFATAT LAy 8 R 45 RE LR B B & B 4.
Bit HHEYER A n BIEGE, N E R RRE & 5T /E
TRIT:
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f(t) =1 + (it)E¢ + %)—zEfz + o —(nit'—)nEg” +o(t")
(4.5.16)
(EBA] RS, () WAE =0 EFERGREF, AKX
(4.5.16) RREHA EFERTHRIF X+, A (4.5.15) KM
BRI
HR6 & n=at+b,XE a,b HEH,N
fo(8) = e""ff(at) (4.5.17)
[1EB ]
f,(t)= Ee'" =Ee" "¢
=e"Ee' = e""ff( at)
[B15] EXEME N(p,0”) BRFIERE
FE1tie N(O,1) K354 :

() =2L1T J'ﬂ° ei"e'édx = ——j cos tx + e dx
HFESHHA—ERFE, TN EARS, B

2 1 2

f(t)-— (-2x)sintx - e 2dx = —— sin txdeZ
f Ly

2w 2w
. 217 1 ° 2
= smtxwa’] -— tcos tx * e 2dx
A2 e A2 j-“
=-tf(1)

i5):4

2

In f(t)= —%+c

BT f(0)=1,F7kh c=0. XK,

(1) =c'é (4.5.18)
— & N(u,o’) 89354, MR 6 BN7E
f(t) = M7 (4.5.19)
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S ERAXSE—EERE

BUTERIEWIFHE R3S 0 i R B R A ELME— B RE 1), phi 0 A
BR 0 IR B HRAE B R B4R B, T/ TR Y B 7% B AIE B A phy R AE oR KX
ME— YR 5E 73 7 PR 4K

THEEMIEAZRBMTHEIRTIHE.

5|38 4.5.1 iF x,<x,,

T . o . _
PUPRS v g L L CELVIE LRI P9
m t t

(4.5.20)

Ty
0 ¥ <x, Bz >«
lim g(T,x,x,,x,) = %

T x=x, HKx=x (4521)
1 %, <x < x,

(EBT ] AE2E 47 h RE KA ST R

%, a>0

D(a)=if sty ol a=0  (4.5.22)
mJo t

—%,a <0

T
lim g(T,x,x, ,%,)=D(x-x,)-D(x-x,)

SR « EElEﬂ(xl,xz)E’Jifﬁ%ﬁ&V\]%BTﬁ i 2K F) 78 & AR 4 1Y
{EEN18(4.5.21).

EFE45.1(HEAR) ROBEHRF(») WRIESERN
f(8) X oxy 2, F(x) BESE R, N

e

F(x,) - F(x,) = hm-l— f(eyde  (4.5.23)

™ 1t
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[EB] APK x,<x,,i0
T —itx) —itxy

1 e
1r=5;j A1) de

jj e - o™ e ap(x)de
ﬁiiﬁfﬂﬁﬁ%ﬁﬁﬁ,mﬂx%ﬁ

le“-1l<lal

ggg_taxd‘ a>0
| e* -11= Jme"dx $f| e | dx = a
¥ a<0, B350 B AR % At BT
A

—itx) —itzy
e —€ itx
—e" | <x,-x,
1t

KE#&J:EE“??‘(F{% lﬁf?f&ﬁl
IS ] arco

T _it(x-2y) ~it(z-xy) it(x-1y) ~it(x-%5)
€ - € — e +e
= ] - dt] dF (x)
1

% jl [J’:(sin t(s\; -x,) _ sin t(xt - xz)) dt] dF (x)

®

[ e(T.x,5,x,)dF ()

WAk g(T,x,x,,%,) # (4.5.20) & 3C. g1 (4.5.21) AT LAKE
lg(T,x,x,,%,) 1A R, Bk i 8 0 2 i Wi e SO I A 51 11
MR

—~
~

}1ml j hmg(T x,%, ,%,)dF(x)

@ AT@EITTKESTIRIE, 76 i U155 AE 8 350 a0 208 5% 20 2 Kot 4 IR & 2B, 9k
MR ERT XERPRPRTERBRS 5SRO SR G IR HKSEE.
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= F(x,)-F(x,)
EEAS5.2(ME—HEIE) 51 ok Bk HRR A o B — Bk
iE.
(ER] MASHEANXEF()NE—ESEAE Sy InE
F(x)WESERBT-o i, H

F(x)=5_ lim lin

T 73 A BB 4 el FL S 5 B OB ME — R E.
B M — P E B AT AR AE eR B S B MR T REHLAE B
Fr 50 5 f(0) R3S AT AR R B, A TSI R A9 45 R

ERA53 H[ 101 d <o, MABHHERBF(2)
B HAFAES IS, T

T —it;
e Y

l;te_mf(t)dt (4.5.24)

F’(x):iﬂf e f( 1) de (4.5.25)
(] BEEAR,ZE s+Av K x B F(x)BESE S, N
F(x + Ax) - F(x) _ .. _’e"’-e'(”)
Ax = lim 2wf v AQLY
Flf e -11<lal A8
e-iu _e-it(x+Ax) - 1
itAx =
B [ 1) 1diceo B
F(x + Ax) - F(x) _L ® T _ g ilxran)
Ax '2ﬂf pyvamariSoLL
) A 5 i W 8 e 2

F'(x)= Aliian(x+Aj;3‘—F(x)

® -itx —it(x+Ax)

1 . e ~-e
——j }:g})——.—f(t)dt

27 J . itAx
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=2LTJ° e f(t)de

Hk p(x) = F'(») FFE WA F B A A 4 Wl 35t T 8
F'(x) B Stk

B TE f(0) R XA RAGT , AR HE p(x) SR RS
f(e) B R B M AR R,

M. SHEMHBEN

HAEEENDAERPERE T FEBOERE—F4EE X1
PR R E R BORBF R | R 7 . T HEEL LB FRBEAE.

(Bl 6](ZTaH) &HEMRMB(m,p) &M B(n,p), T
H &5 &M, M n=¢+& RN B(m+n,p).

BEEL (1)= (pe"+q)™, f,(1)= (pe"+q)", HHEE 4 4

f(1)= (pe*+g)™"

B gy o — PR E B n R B(m+n,p).

XA F L E ISR

B(n,,p) * B(n,,p) =B(n, +n,,p) (4.5.26)

[BT]IQEMDH) HERMPA)ERMP(A,) ,TTEE,

5 ML, =€+, RN P(A,+4,).

B3k
ff;(t)= RIS , ffz(t)=e)\z(,i:_,)
f,,(t): e()‘lﬂz)(ei:_l)
XA LB R

P(A,) *P(A,)=P(A, +A,) (4.5.27)
(B8] (EXMA) HEMMN,,00) &M N(p,,03) .
TH &5 &M, W n=£+6 RN N, +u, 00 +03) .
E 2o o
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(D)= e g (1) = ettt
f (t) — ei(mﬂtz)l-yl(cr?ﬂr%)tz
XA HEEEE
N(p,,0%) * N(uy,03)= N(u,+u, ,o:+03)  (4.5.28)
[(BIONT 43M) HFEBRMNI(r L) ERMT(r,,A) , A
E5 &S W n=€ +&RM T(r +r,,1).
B F,Hh(4.5.8)

ity ity
fuw=(1-5) » fuw=(1-3)
it =(ry+rp)
f,,<t>=(1—7)
XL EICE
L(r,A) xT(r,,A) =T(r, +1,,1) (4.5.29)

WA, xRN T (o) R

X * X X (4.5.30)
XA ,EERN Y w8 WFR(3.3.38) , 7 HE
GitPEBREEANGEZ—.

BERAVEESGWERENE, BAEEENGS.

R ANVFR T X 2 4y B 3 iy 78 S A R 4 R 1)
BIE R A FEDLAE & 2 RN FE—4r75 , 5] 2 75 BB i 2 X A
FEHLAE B d o HRMNX N . ELIEBAX FIEAS S RIAWR S
A 106 iy A R RS

A, ERUBEEH

%lﬁmrﬁ]%(fl )§2 [ 96,.)%5}11_5&&%7 F(xl 3 Xy """ ,x") ) 5
BEHLAE BAHDT , AT LUE LB BRI B 3K
f( b yly, e ’tn) = J'm ...j“ ei(”zumﬂ""”) dF(xl , o ’xu)

(4.5.31)
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ALURBTF TGS, BLE n THERFNIEL, b T
MR, RATR R —EH KIS, B — BB
MR f(e,t,, ) ER F—BUESE, T H
1Aty sty ,t,) 1 <£(0,0,-+,0)=1

SOty =ty e =t )= f(1 1,000 8,)
MR2 MRS, ) R(E L6, &) KIFRHERE, W
N=a,£,+0,6,+ +a £, HIIFAE RECH
fi()=f(a,t,a,t,- ,a,t)
WR3 WRIE BEE £ FRAE
EE &€
) i-é,l"j ghirhar ;knf(htl )t ,k... ,t,) (4.5.32)
at,' gt -+ at." =ty=e =1, =0
MRA (6 L&, &) MRRIERE N f(2,0,,t,) , W
k(k<n)?ﬁl‘ﬁmrﬁ]§(§l,fz,"ufk)E‘JﬁﬁEElﬁﬁ
flz k(tntzy' ot)= f(lntz,’ 1850,0:4,0)
X JEHT kAR b TTHBR 43 A oK O R B‘Jﬁﬁl&ﬁ xit B F4E
BENGRE E,, &, PRI T B8 B R AE B3R, 7T A U7
3.
BEEANX MRS, ) REAE(§,6, 6B
FRIE R EL, T F ()5, ,x,) RE M RE, N
Pla,<¢,<b,, k=1,2,-,n}

itgby
=Tl_lw (2ﬂ)j1,jrzjrkl it

1= l

-f(tI Jbyyee,t, ) de,de, e de,
Heo, f1b, HMEEELE,BHHEH—MWER:(£,6,,&) %
AT I

a,<x,<b,, k=1,2,---,n
W MBS TE.
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M—MEE QHEEF(x,x,,,,) BH S HMHE—
BE.
ATHE—ME®E, TUH— SRR TR,
EATRAE T Mt
MRS H(E,E, &) RRERECR f(1,,1,,-+,1,) , T &
HIRFIE R EN £ (¢) j=1,2, - ,n JUBEHL R B £, ,6,, ¢, HEM
SR BEREN
fCty ) = f, (00 f,(8,) +of, (8,)  (4.5.33)
MR6 HL L, 0 L (w0 u,) Bf(, 8,
up, e u,) P ACEENLE B (€, 0 6.) (0o ima) B (€1, L€,
Mooy m,) RIRRAE R B, (€, -6 5 (i, om,) AL SER
FER A — PR e, e, Bouy, e u, BUOL
f(tl,"',t",u],"',um)
=fi(t,, 00 f,(uy e ,u,) (4.5.34)
EF—NH,RNEADNNTEE, HNE FHEEN LR,
BET EPCRIFIEH.
ELEMERE EREREIUL( L, ) BT — 1 E
SERBL Sty .0, ,0,) JUREL (2,15, ,8,) RIS T BREBT X B
OESTNATE 8

"§6. ILERTH

— FERENSHEEN

AT, BRIVE TR ZTESHHAHE X SR, BEEE
BEREEESHEARTR BAM Mg RIMNEEERSTH
R RER S G5 R , B LABERE AR R 3 E A Gk 495,

T, RITHUREKNEFRCHI AR, W0
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1223 &

k= §= :

H, £,

B MRS F &0 R, flan
Oy O 0 Oy,
Oy Opn 0 Oy
3=

Unl anZ o Unn

DT AR YA G SRR R MR R, I e S e (S

i=1

HFEE) ;LA ITHE I R L det 332 3 MATFIRZE.
F(3.2.13)p, RIMEEXT n TIES DB HE R, K
Rz ERE R, HREX N

p(x)= —————expl 5 (x0) 5 (xw) |
(2m)"(det 3)?
(4.6.1)
o 3 B n BT RRE E  REESR IFEEEA EAS
AN, 2).
L RITEREEY th (4.6.1) % LM REE R HHH
B .
24
p(x)>0, xeR” (4.6.2)
Bt FL R SR

f p(x)de=1 (4.6.3)

NTIEH(4.6.3)  RITERBEERPEIFE—IERE T

R EEMREE, NEFEAEAGFFEL,F
3=LL" (4.6.4)
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TE& L He

y=L"'(x-p) (4.6.5)
JUBiE R 3]
x=Ly+u (4.6.6)
Tk (4.6.6) AR HITHI XA TFTREAH

det L= (det 3)7 (4.6.7)

B F

(x-)" 27 (x-p)=[L7(x-p) 1" [ L7 (x-p) ] =y"y

(4.6.8)

A

L"P(x)dx =(211')n/2(1det Z)%jnn exp{——;_yTy} P (det2)7dy

} # [ exef- %zly;} dy,--dy,

1 ® -u272 "
= [\/2——11- j_we du] =1
MTER T (4.6.3) ,BTLA(4.6. 1) HELEXT R" E—HE
PRI 2.

EE4.6.1 nILIERSA(4.6.1) BHEREREH

£(8)= exp{int——;-tTEt} (4.6.9)
[HEB] #HEX
f6) = [ ep(x)dr

_ 1
(2w)"*(det 3)7

ol o s

e #:(4.6.5) , E R E
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it'x =it w+it" Ly =it'u+i(L"t)"y (4.6.10)
i s=L"t, M

ith——;—(x—y)TZ‘"(x—p)
T « T 1 T
=1t p+i1s y——2—y y
. S 1
=ip't+ Z(lsm -gyi)
. 1 n
=ip't ——-—Z (y, - 1is,)° -—Z—Zsi
k=1

. T . 2 1T
=ip t-?,;(yh—ls,‘) —Etzt

A
int—zltTZt
f()= - -
(2m)7(det 3)~
) [ fj exP{__Z (3, = 1s,) } (det 2)%dy,---dyn
- ei#"t-%ﬂt:

M6 1P, BESREENHE, FMNEREABEE
SCHRBRMNARMEZXNFE X NGEEXT ZTESTA,
B2 FIARAE R B Rk K (4. 6.9) B AT REIE 2 3R T B — AR L
EXRE X K& .

FEXERYBREFERENHRE, S 3, = 27+ I XBE TR

MR, BAR 3, B IE X AREE, B
Filh)= T

B TESHE Nu m&@ﬁﬁfe—m Wi

limf,(£)= ¢’ W f(1)

m ()7 R” EES, Rk EWHELEEEM (1) B2 R EX
- 262 -



4375 BRI RRAE BB 4R

XEERT LG T — e X

EN4.6.1 HpunfLmE, >R n Brdefiext iR,
FREA(4.6.9) K i) f(¢) HHAFIE R B 2 T BB R n TIET S
I EIEHN Nw,3).

HEXANEN, Y 3 HIEEXFREER, % R (4.6.1)
Sl ERY det I=08, EERBELEETH. WLIHEHR, & 3K
Bl r(r<n) WXB R G HEPE—Ar EFEE L, XFIES
SHHRABUESHGRTRESSH.

TEitEP RIVERBEHIEE = (£,,6,,6)" A
n JLIESSH N, ).

EE4.6.2 LME—FRE,E,, &) (msn) Bk
MWEES, 280 N, 2) b= (uy, o, )2 RIR
BBk, k, FTRIIIRH m B R .

el & RN —JTIESST N(y,,0,).

[E] RAEFERE(4.6.9) hXN—WAET &,
kyyo ok, B4 1,=0 BB (&, 6, 6,) " HIARTE %K

}(i)___e;,m-%;rz;

BB E= (1, ,t,, -, ) XIER N@E,3) WIE R

EFE4.6.2 KM, BTIESSHMARRSHERES DT

EE4.6.3 u RIGHEEIIEE &R FEHERD T E
M, Bp

w;=E¢;, I1<sj<n (4.6.11)
o, =E(&-p;) (€-p), 1<j,k<n (4.6.12)

[MEBI] HEF4.6.2 L EIFE(4.6.11), T BHIE D¢ =
0;,=1,2, - ,n FHE HMBE-BREZASFAX AT EFE,
Hikd(4.5.32)

180Gt

E¢g, = i a1, =0,

L= =ln=0
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E(fj‘#j) (fk‘l‘k)= Efjfk‘l‘jl"k S0
Hit n TESAHHENHE _MEZTEHE.

. ﬁiﬁ

EMEZTGE—HF, M n TESHHME , BXESAHEX
AR FEKR.

EEA.6.4 £ .6, 6 HEMIWABERMGRENHER
X

[ER] DEABREL, TIERSE.

&G, & BRI, BIXE—40 =k,

y =E[ (fj_Efj) (fk_Efk) ] -

B o, =E(&-E¢) (€,-E¢,)=0,FT 1A

0

- e
f( [ 2 ,t") = ell‘gl“w zk;”kﬁf

= I':I e‘“k‘k‘%"klt’i
= fok(t")
Hﬂtﬂﬁgﬁﬁﬁ@ﬁmﬁﬁ 5 E«[%ﬂ gl 9§2 [ 9§n *E-—E.Lm—\_z

¢

=12 4.6.5 %§=(§ ) RE LR EMTAR,R

2

(4.6.13)

zll z12
*(s, xJ

221 222
HP > BRI, n5REREMDIFEERE I NEHES M
MBI T EMBRNMEED T EZERE N 65 EMTHAE
R Y,=0.
[EBA] Z &S5 &EMY M ENME—FRS £ME—4SEM
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S, R I ER 0, A B ENHREER X, =0, X 3 ik 3
TEME.

tl
FERER R i o, =0,, B 3, =zfz=o,%z=( ) ,

th‘=thnt1 +2t1.212t2 +t:222t2 =t-1r2nt| +t;222t2

M

B 1 =( ) R, BN £, B £ ROBEEE

3
fe(t)= exp{ith—%tTZt}
ot .1, 1og 1 ¢
=exP{W1tl+lﬂzt2'7t12utl'7‘2;‘22‘2}
_ cor, 1 g cor, 1og
'exp{1”1t1_7t1211t1 'exp{'ﬂztz_?tzzzztz

=fe, (8.1, ()
B BB TTHRHERBMERT 6 WA £, 5 &ML
KA UIERA & € T HER £ .6, & WML, UE
T AH B 5E

=, &TiR

BMEEF MY BELHETRT RAFSHRIE
B, X S R R K B A S RAME, T | RiHig KR P &
AR —L.

— M, E=(E ) R BB, HBEHE I,
WhIT Z RN 3.

%I £ MARMBIA AL = 3 Le, = I'g, BI

El=>Lp=lp (4.6.14)
j=1
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D¢ = Z Z Lo, =1'3l (4.6.15)

j=1 k=1

FEREM, & C=(c,) & mxn 55RE, W m EFEVLFE n=C£ B
En=Cu (4.6.16)
Dp=C3C" (4.6.17)
X B Dy ic g Wih T EHERE.
BHE4.6.6 £=(&,,¢6) MM nTTIEESDH N ,2) #

REKMRCHILH —AREARE [ = Y L, RA—TEEBA

N( _Zl L ”‘j"kz_‘,ll.ilko'jk) :
(MERA] DEME:H ERMN N@,2) M (4.6.9)
Ee"™ = exp{ip,Tt—%tTZt}
Bt=ul i XB u ZLH,N
Ee™ = Ee'™ = exp{iupTl—%uleZ’l} (4.6.18)

X u RERER LR, XRITHAHIER (RN,
I'sn).

FoHE (=T RN I'31) {135 (4.6.18) , ZE %50
FHRu=1,1%

Ee"™ = exp{ ip,Tl—%lTZl}

HFIMEEE, XRA & RNAN@R,Y).

FIAER4.6.6 TLLET S ESEEXRTRASEESE
B AREGAXBRMHETRRMGE.

EIL4.6.7T FHE=(&, &) BRI TESHAE N,
3), M CHAERE mxn B, M n=C& RN m TESNHH N(Cu,
c3Ch).

[MER] ARXFEE m EXLETIME ¢,
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fn( t)= Ee"™ =Ee"" = Ee' (€™
. T 1
=exp{l 1" (C™t) —?(CTt)TE(CTt)}
- exp{i(Cp)Tt—%tT(CZCT)t} (4.6.19)

B2 X ,n M m TTIEAS M N(Cu,C3C").

EHA46.TRUESTERELKHEHTERESER, XA
HRERAESTERHEMETRAETE.

#it1 HEMMn TESHAE N,3) , MEE—-TERE
BUFBg=Ut R—ANEEMIESHHSBNEIEE, E
WEFHER Up MENFTEZSER I HEHEHE.

(JEBA] MAEMEISHE , XL FRIERE 3, FAEIEC M U, f#
USU"=D ,H+

d 0 0
0 d, 0

p=| . (4.6.20)
0 0 - d,

XH d,dy, -, d, B Y RIEE. & 3 HBN r, WA r MEEE
AHE. BALE) U R LURRE 5 8 v 504 B IE KR

EXER UERER4.6.7 P B HAE BE, WA F i E B
SRBBHEL L

MHER T TR N, & 3 BBk r<n, WIESHABRULE -4 r
i =g T

HEIe 1 BB, X T B IESZ R, W DIHITIE R R e, HBR R
FRIESHARR LSS B XM R BT+ 07 A

B2 §3PRIB 10 RUET AR AR B (IERE BB —
M) ESEEUN ML ERESFIT.

Bit2 HEEXZEHRT,ZHRESERFRFLM BAFEHE
A2E. ‘
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[EB] ®é=(&,.6)" & MEMT EAMRKY %
o BN T EEE DE=c" L, KR I Jyn BN %5 U R
—ANERRE, p=Us, MBEHE4.6.7 5 n RANESSHH, LhH
EREER

Uo’IU =5’ UIU" =51

B/iin=(n,,,n,) IRMEEMHAEAHR .

HIL3 FE~Nw,2) , HP I Hn BIEERE, N

(E-p)'Z(&p) ~X. (4.6.21)
[HEH] FASHN(4.6.4)FHL,
(6-n)'Z7'(E-p)= (£€-p)"(LL") ' (£-p)
=[L7'(¢-) ] [L7(&n)]=L"¢
HP (=L (é-p) HEE46.THERYENOM n BEXE
B O H T EEER
L'3(L") =L"'LL"(L™")"=I
ML=, 0) MBS BREME B WIREESEE,H
H
Fe=0+ 400~ X,

EREZERAELKUHTHTRERESHERE, XMERERR
MM APEHREEE. BEAZ— B LMBF L X T4 4 8 4] & &
AT B R

[B1] #FE .6 RAEMSAEIER, RMREES S
Zii] )

1, =af, +bf,, m,=cé +dE,

W& F
En, =0, Dn]=azD§]+b2D§2=a2+b2
En,=0, Dy, =czD§l +d2D§2 =2 +d*
ac+bd
cov(m,,n,)=ac+bd, pnm_m
A i 7, ~N(0,a*+b*), m, ~N(0,c*+d")
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(n,,m2) ~N(0,0,az+bz’cz+dz’ ac+bd )

Ja+b ) +d”
4 ac+bd=08f, p, =0, =5, 5x, ML
é’lpnm=tl,EI](ac+bd)2=(a2+b2)(cz+d2) ,
B A=ad-bc=0 B, (9, ,n,) BUA—HDMH, MY a=b=c=d=
0 B, (n,,m,) BHAI—TH.

M. %45

o, (&
:Sf-(g
P& ,EE =p, B, =p, T EHERE I 18 (4.6.13) R L.
THEHRESREE =x WEAHAT ENITEERHR BE
det #0, B0 RiTitEHF R G A, XA det 3, #0.
B, RITRE—AN KT K
n,=§, (4.6.22)
1, =T§, +£,
XN RUETHE 9, =€, , KA RNEEREE R 9,5 9, ML &

”‘) REA TS, HERIERE4 6. S
7,

HE 0,5 9,8, ABEMIWHEE D ZEEIFRE. HE
E(n,-En,) (ﬂz'Eﬂz)T
=E(§,-E§)) (T¢,+¢,-TEE -EE,)"

) WM n TESHE N, , X8 & ,6BEHT

2

$ﬂ¢a7ﬁmﬂﬁn{

=3,T"+3,
B 1 R B
T=-3,3; (4.6.23)
[
N,=-3,3 & +£, (4.6.24)
B R &t i
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("‘) =( r 0)(§') (4.6.25)
7. 2,3, 1/\¢§

HR g B, M THEERE, EITE
En, =E¢ =p,, Dn, =D¢ =%,
En,= _22121_: E§ +EE, =p, _22121_11111
Dy, =E(n,~En,) (n,-En,)"
=E[ (&-p,)-2,37(£,p,) ]
- [ (§2_"'2)_2212]_l](§l ) ]T
ST 0 NP L NP P NED 45 N9 N5 o M
=%,,-3,3.%,
EfnER, g5 9, BRI, XEH(4.6.25) WA HATHI XS
F1,BUE
Pe(x,x,)=p,(¥,,5:.)=p, (¥,)p,,(¥,)
KBy =x,,y,=-3, 3, x,+x,, BR p, (x,)=p, (y,) ,HHLELA
£ =x FIFRMBET EMBEERE
p(x,%,) P, (¥)p,,(3.)
P (x) P, (3)

P(xz‘fl =x1)=

=Py, (32) =P, (%,-2, % %))

BR g, RN N, -2, 30, 20 -0 20 30,) BT €0 T £, =x,
MEAMHSTRESDTA N (u, + 3, 2 (%, -p), 2y -
.32, RIVER LR BLERN T EHE.
fl
B EE =p, ZRRB(4.6.13) IELRE £ =x, T, & K&}
TR RIS, LA RS

B =E(E, 1€, =x)=p,+3, 5 (x,-,)  (4.6.26)
HEmTr%

TE4.6.8 = §=( ) WM n EEASA N, 3) , EE, =

X =2y ‘22121_1]212 (4.6.27)
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KB EEIE =x)FRHEXT ENER, ERBER x AR
B NEHFEY, Hx X

A& SREE -3, 30 € WAL, M MEFERRANTHR
BRI pe(x,,x,)=p, (X)) P (%, 1x,) Fpp, () R N, ,
X\, ) AH DL B BE eR B, T i, (2, 12, ) & N(pey ., 3. ) MDY
E R %K.

[B12] ZxHa % (6.6)" ~Npu,,00,05,0)

”=[ﬂ1] Z=[ o'f po'lzo'z]

ot PO, 0, o,

TEHEE =%, T,6 WERSHERESHSA, ALK ES
(4.6.26) 5N

ag
E(legl =x1)=#2+P o_z(xl-#’l)
1

FHEHEH4.6.27) R
0_; _ (P‘Tl‘:z) =U;(1 _pz)
g,
XEBINGEREAES2HBE—BRARLEXRTF_CESH
ERBRASHTEL -, WATLIY, €3 4.6.8 B EATH— MK
I

EAE2TS

AFIZHRTHMMEZT (XA A IH) OB FHELEH1E
B2, CATAR AR R 0 A 89 AP RAE. X0t R AR T A MAL
REHAR,FIHEAREGHAREET LEHEE.

KPR ERBRENE IR EGAKTIE , CEXRARBRL A
BHRAHTERBETENE S, BRAHFALARSRE EREF
WERTHEAE RN — L PR E(FLLUAFHESZX
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HEHE) ;AR XX IS RELH I HF BHEARG— ANAKFH
HEXERE MBFRERHEXF RS, RFALRARELZHL
A FHE——RFHRE FTEBLAB— AR ANBEE
X, P B L AA RIFAMIR. AT AR AR T HFHELMER
582 %P ERHRAL

HIEIBEESHFRE——FE, CRRREIHA IHTHEH
EMABMEEL RHPAFRFEO0HRA, BRELIMRRELES
HFEBAFHLIE BN ELERIMNE TG A EAMELEE
AREEHRA. L THEIRES;AIRKLEZG S — L5 @, H
AETEFH—F it

HFHEEHEIBRTAEEZSF DHGER TSR, A
FRHENRABERLTINRGE A TR, CEBRERLEL LA
BRXER. B TAE, FRHEACHTARARELLEESHA N
BARERTE—ZHls SRR SR EIRGRTE Ak
M, ERAFRALZRLGRAEFT XN AT B EE.

BMAKEIBEALEMETEAEENIF AL TEY
HEESHRR, XERFRRAA—AFTEHRET ESISHAERE
ML REEH BRI TPHEARLE EAPHFELMHGF —
FEH—FEAMR—RETETRINEAG TR EASFHX
FHERAESADSFTREL, BRTAR . RAERSALES
SRS EERESSH.

RENLTF R FEZEAER THRELZHBMAELSL
ABFHEHGFN, KXMETALTEREF6GIAR. 15 808
BEMMRE BESFFBRESBAT AL AR FEARE
FORTUARERABEZ GG ERNKFHE, BRAMNTELE
EMAET TN 8.

AFHHRARALRT. AZF5 R HAAARABA—KF
HEESHEIR —RERRIEGHATRESHER.
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K E¢ & D¢
10. EAFHEENSTEERBHERGH A MREE
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H#HERTT nRZE BAEFE—-RR REZERMHBE.
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™
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(1) (&,7) KARIE K%

(2) ag+by KB R

(3) Hé=a bt n WERGEERY,HFiTiBp=-1,p=1 & p=0 FFFRM}
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B

2
= 2 Ko Si=n (KK

1
BRAE :
(1) X 5 S HEMT;

@) X-N(w %5

nS,
2 ~Xn-1°

(3)

g
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BhE B MoE A

s1. HEARBHAMAREE

—. EERRH

EE-HEFRIELTE  AMNERMPLERF R, BRA5
ELEAERRAR P TUHRBTURAER, BREXRRER
HEPHENHABHMESE, M- MENLEFFLARRRER
NEEBR ML ES, XREFIE AERESR". W TR, ES
Ak, BATH RS TS LR

BFEEEHERMRE—ERXMFTHREERALR? RITE
F_ECZBVTHSMREX —MRER FREETLUEN
E—EAG THERKENHFEE ZAFAKES, FKiAK
RMEME,HFEAESKABRS, RIOFAXLHOEHF A B
R P(A)=p RIFFE, XEFMATLUEERNEEAEL K
—E&AHT CERZRK"EERERS A BH L.

FEEFRRA 0, 32 n YRR A IR I,
(ERAE n YRR I A i BLR IR, B VR R T
HL B YR n KR, R B T3 L 0 3

OB B O R A — YOI R R R e
AL, R R AT 0 R TR R R R R ——

.+ 280 -



BEHFAARADE). ERXNEZH ERBRNEEL L RREM
BT —E S BRI, T 8RR R A% XA

MEJLERIHE P RATAE , p, REEVIZER, BRA =I5
Lo

P{#n=k}=(:)1)"q""‘, k=0,1,2,,n
HHCEIE By, =np, J7 % Du, =npq. XTE—EBE LW BRA it
— B TR THE IR BRRNEREMEHR n RAN o,

IR
BR Y n A0, —BBEA, L EERT u, FRE
U RRHIEEL N By E(’L) =p, D(’i") =B gy
n n n n

n—o B FRKBFPEREAE, W EMET 0. RATME
ENOMENEEREE, TRRNBATMAREEFHELE p

(IS4 4 RAERBE). BRFERIENER, X FERRE
SR FR TR 0 7

— IR R Y n RGKE, FE SR p HRAME W
SR/ IR EORVE, SR BES X FAER 220,

limP{‘%—p|>8}=0 (5.1.1)
HEERENRF oL, B
}ixgp{‘l%—p <s}=1 (5.1.2)

sk B - EEME—ABIRE T XMRBKRREH, E it
RET 1B ERRNRICPF(XREFLHNE—RIEX) &L
- 281



TG LA, XR—KREEERHREE —KREEHE (law of
large numbers) H &5 — 1.

RTMEERETHELEH MRS, BFME_EFEHEEN
BT

P{lim’ﬁ=p}=1 (5.1.3)

n—o I
M T 55 — R FE 2 B R BR 2 3 — 3R K EE BB 5.

FHRITRAFAREER, XTRAHERNITLHE §4
AT,

HT R p, BRRAT R, ATLHE BRI AT Plu,<x} K24
0. (BRE T En, =np, Du, =npq, BN T EHEK « K5 B
Plp,<xl IBRRASHEZRENL, B ERBT O, LB HUA

BT “tniefe” MBI B
{ =;an
" rpg

(5.1.4)

9 7371 R X
P{{, < x|

Wt FRAT N, i ¢, B9 TR BB XER TR w, 89207 R B
KT BRSNS, EIEB MR RY AR IESS M NO,1) B

limP|{, < x} =¢_21_;f_me"’”dz (5.1.5)
AN By o [ O R M2 38 (De Moivre, 1667—1754) F
1718 @Ez,@xtp%ﬁ@?rﬁ%%. JE 3, 1812 4 i ¥

BT B O<p<l W— A MR A — KM BRI MEE —F
ORREEFHE - O

O XTHEFRACSBENFEHARS S, XERAAHMEE, R[2]174
m.
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THHSEIRRERG. L)KHREEKRI K &
I AT E IR ERR T _ERE TR — &R
[6] .

(. L) MBS TESH AR REROPFR, ERKE
Pt 42 Y S P9 AR T M ERIE B ST B9 L IR, R L 7E L it 42 20
AR E i 48 A R 0 AR PR s T

ZERMBR, AMTNRE,u, BABRE(GS 1.1) R
(5. LS) R TERMYMIERZM FXE HS

1, i RiRBHIA
f"’{o, 5 i WK IR H 3 A (5.1.6)

il
/-"n=§1+§2+"'+fn (5- 1. 7)

XBELE, 6 REEMH. UERINESFD, N F—HREH
BEDLAER £,,i=1,2,,n, WA LIBFREMNRMBHRRERE, I H
E—ERHET MR EARMUT p, BHERE, X TXERBEH
MARMRTAENEENE.
HTRRTTERR, BATT#H T E X
EXS5.1.1 # €1:€25 06 RN RFS, 4
_f1+§2+"'+§u

n

Nn (5.1.8)

WRGERXHH—TFEFI o, a,, 0,  HEEH 0,18
<

lixEP{Inn—an|<s}=1 (5.1.9)
MFRFF €, IRMA KRB ER (BABED).

EUEB‘JWVE"F 9%1”%?:‘?\%@% fl ’fz [ ’fn s '%ZES“L
BEHLE BT, BR OB M REER R — BB ERK—FERIR
e

RFPORBER, RSB ML FENERFT £ .6,
£, HATVNE  BUE E€ & DE FFIE, 2
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Zfﬁ - ZE§;

{, = (5.1.10)
/ZID&
KNHWEMRIHRE
limP(f, < x| =——j e ds (5.1.11)
AL B &1

— i EMSL B R RS £,,6,, €., IR HEALAN £, B
(5. 1. 11) RBRSE, W B ATHR €, AR A F o> 4% PR %E 2 ( central limit

theorem).

B BRETH - AR PR K B R 0 1 PR B
Z AN AYER

FATHEAE BT — A Ho 8 55 0 R H0E 72 B 5 i .
1. Ik ERKREBER
MEBXRABER B 6L, 6, BHFRAMKHR
PR ME RS, & —NERBAER R ITE FEENS
AHER
D¢ <C, D¢ <C, -, D¢ <C,--
MxHERH >0, BF

. 1 < 1 o
,}E.TP{IT’;& - _n',; E¢,
[EB] BER{EIFRAMEE, &
1< _1s <
D) =m2Pas<
HHULEERAEREE

<s}=l (5.1.12)
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<s}>1—

al

Bt A

1 - 1 <
7;&: 'IIZIE&‘

<45‘}21—£2
ne

1>P{

1 — 1 <
—n‘;fk -;;Eﬁ

TR, Yoo A (5.1.12) Bl EBEBIE.

EAGIRTE 1866 FHRER AR LT REN, ERXT
REERH—THYEERNER, AERBERNETREREE
R 5 BESh  IERR X AN RE R BT IR T iR e R R M 4B 7%, 1R A 81
B, XM ERBEER M — RIIAEX RIS MR RE
WEHITR.

B /RA] R (Mapxos, 1856—1922) i & 2| 7 4] tb B R K98 E
FORE

;lz-D(kigk)—m (5.1.13)

MREERREEB , BERFME(S.1.13) A BRATKRKH.

SRAXKYER X THEINZERFS .6, .6, &
(5.1.13) oL, MXHER >0, 35 (5. 1. 12).

MHERABERBRATHIRAURKKEREY , FEE
HRDGRARKBERCEBE EMX T ENBRE. FFRM
KENZEFIIH AR EREEABELNREZ -, BHERXE
BRI,

2. AN XM ERS AR KB ER

BEMAHER Ru BrXEAZSAKRTEGA LAY
WHL T p REMH AEBRAK S HAMBEER, MIER >0, F
A

limP{ "ﬁ-p <e} -1 (5.1.14)
n— o n
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[IEBT) =EXFEYIER ¢ m(5.1.6) U

1
E¢,=p, D¢ =pg< 7

L
BOh U1 LB R R BUE LR HE B R R BUE .

BR AFARBERUTLUEIWHERAEXNEE MU
HEBA :

p{‘&_p‘%}s 1 D{’_‘:} -Lpe<t (5.1.15)
n

? n ne 4ne
B b ASHEETEERFMEENITEAES KB
(=408
ARKBER WRE—IMIRABRFIF FHEAESL
widE P HROEERET p,, U p, CER n KiIAKFFHFA BB
IR B, WXHER >0, #F

l_‘i_P|+P2+"'+Pn
n n

(HEBI] X & A% F R P M A B IARE, N
E¢ =p,, Dé¢,=p,(1-p,) s_}r

PRV S RAEOE B 27T LU (5. 1. 16).

HREL TARTEESAREH S -l A RER Y
T I T BB E T, S AR (B B 2 §4) UKL
T B REER, NTIEEE TESRFILRES EMER AL
I 18 i, R A2 — AN RBE R X — AR,

YUMARBEREESR MR ERXBEARNER, BEXRE. &
BERFBSHES MAaFHHE ], BRAMKE RS
ROBERBORMER. HRETEMEETRENHES , AMAFHH
HEME VS XRMER, EREEFNRS. &F , ABHF
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B+ EE. SR KE T 2 W) e E KRB 40 AR
FT , B (60 P 5 o I S M ST Y AR BR R B . X B AL
BNERE R E—FIEE.

3. REERHEERX

BEMREEREY TERBEZ ML ALK PG AmE
MR, ERAXMRES BERNBES A FERREXL.

WREE A 5 BUAR B 25% [R] — U0 1> 5 B4 4 1 R MR 9. 53X 284~ 51
HREAEERE T S EE. 838, ERENEFITHE
R R R A BRI TG B R AR E . B0, BR BN UERS THIE
A RKRK BN (B R A EF HRRIE R R B F A2
RER, REERUA T XMREE S AR ER” REFXE
WL, KMAAESYEEPRNEH=ZRER, TR HER K
FPHELERFE-FRTFTHERHME.

MBERBMERE , ARPERBRE—RKHEEH, EA—EN
FAFMBE, AT LUE S @ ¥ M ke . EMESTE
F:—  BRn B HER-XRREE EREP  BREHEE
ME:; = XTFHE, XIRAABERLERC; = BUBEREER
F 10 MR, XRBRIEH R FRERR A ; 0., R4
RARBMIEFHHXERRRMGE R, XMW K G X —
BERLEHEHRS. DU RBEREMERX -2 T RERE
By i .

B2, REERTERRES BREZ HERE THR, AL
AERBRKRER#, EARTENERHRK Y. H—TH, K
BoEBOAFZNA. Bl A REERCERM TEL KKK

B R T v B AR RS S K p T R 2 R T R

RN, BB ABRNMER LB S M B e R E G RERNARFLE

TE AR MR B M. XK TTER A SR, ERBCESE T H I

FEHRREZ — SRR ERHSEMZ —HEKREER.
- 287 -



T FRATT AR B b Xy 31 3 1 B 28 4 e ) R e A A i
&AL

REAMRE , ANFEY BB BRARIHESEFEHRAHER
WEM. —FRESFHAFE—-RALIMBAZTEE, AR
ERER J1 BT L 8 K S ALH] AR E L 5K B NHE
L AENEER E R ARG R IR, B R S HIE IR, AT A R
R ERARKARBEHER.

HMA¥HWHREEREAME RN FAUTRUMBANEHE
RS R, RO IR AL LU vhX 288 R B F & RN ) 4
EVFERESTEA - NRURE-FRABERGEHBEA
WG, R AT LB R MM SO .

o W B2 R, AT 3R A A BR8], AR B 2 ) U] B 5
BT 4 AN RAFR B

1. KRR B AY;

2. KBRS

3. KB RFHR;

4. EANBEHEYK, EHENTERERBEHENRE L
BRAH X 5 € .

BEAEE LR 4 M EGSTEHTHREEEERBIH K
¥E B L W A A ERT .

B AT LA, £ B oMl R A 2 ) K OE R Y 1

= RER-FERTRREE

RBGERABE P "ﬁ—p‘ >} 2 noeo BT 0, R

ETF p, MRS -P LR TR REEN G N p, BHES AR E
KRR

THEEGH TSGR BTG REYET Plu, =kl 008

ERBX, XRER-BHARBBRER. FE-ANEREH T
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WAL B L i R RS BRI, A —
v/ npq

Ot FRE BRG] XA SRR KA A KA.
EES 1LIRRB-HENR) Fp 2o RKEFHAEF
HF A BB E,0<p<l , M EBHERXE [a,b]:

N e k-np
(i) Y as<zx,= <b F n—oo B}, — B A
\/_

npq
1 R
Pip, =k} =+ . -1 5.1.17
(. =k] (Jan = ) ( )
(ii) %4 n—ooo B}, —HHH

M, = np ’
Plos=—"——— <b}— | ¢(x)dx (5.1.18)

{ «/npq } f“

Hep(x)= L o2 (oo cacm ).

V27
[IEB] SEERBHRRER, RITEAH TGS LIDHE
okt :ok: ipink=
B ox, REEEFRKE [a,b] PRUE, B2 n—o B,

k=np+x,y/npg— (5.1.19)
j=n-k=nq-x,,/npqg—® (5.1.20)
H 37 45 4K ( Stirling) A=
m! =/2amm"e e’ O<0,,.<—1_) (5.1.21)
12m

CIE:!
—pt = e
«/2"1'1‘7171"8_'l qujeo,,-o,‘-oj
V2wkkte ™ 2mjje”

1
k+7

i b))

1
n-k+5-

e’ (5.1.22)
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Hed 0=0,-0,-0, ,, Bt

11 1 1
191 <E(T+T+ﬂ) (5.1.23)
B1(5.1.19) % (5. 1. 20) %0
i_—_l.'.xk l’ n—_kz -%, L (5.1.24)
np np nq nq
KMk R ARIFR
2 3 4
ln(l+x)=x—%+%—%+-" (5.1.25)

HHE T A B BIFR 21 <x< 1 B, B R X 463
(AR /N BT x (A WSO8 B, BUZE, % n i‘ﬁﬁn‘jtﬂﬂ‘,xk\/%&

xk&gﬁgg/J\(@%,gp:o Kp=10t NEEM; M5, 2 p 57 q 1R
/B HT I R TE G E A IR E R BOK, X HATE A IR B I
2. Bk

In(\2mnpg Pip, =k})

1 k 1 n-k
0—( k+ ) ) In E—( n-k+ 5 ) In ';(}—

=0-| np+x, npq+L In[1+x, [ L
2 *Al np

1 /
- na- — _ P
(nq %,/ npq + 2 ) ln(] %, nq)

1
= 0—( np+x,./npq +7)

) 7 %4 %9Vnpg xq
Xyl - 2np 2 2 7 21T
np 2np 3n°p 4n°p

—( ng-x,/npq +%)
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-, [ _xp _xmpVnpg xp
k nq 2nq 3n2q2 4n2q2
2
., q-p .3
20—+ P (42-3y,)
276 pe k k
1
T P Pq[3(P +¢")xi—(p’+¢*) xi] +o( ) (5.1.26)
A
Pi,un-k}

2 (gp) (xi-3x,)
m r“‘p{’?' “;@ ()}

n

1o, 1 A (ep) (a3s) 1
7|1+ — 5.1.27
«/ «/np 6./npq n)] ( )

ﬂﬁ%—lﬁﬁﬂﬁ(i 1.17) , Bt A IESR T R AR R E
B BR ENBITERBOMGETR. XAMYp=qg K 2,-3x,=0

B, 3R CR LA
B AU B AR A0 1 PR E 2L
P{a <HE 2P b}
v npq
=Pinp + ay/npg < p, < np + by/npq}
- Zzp;#ﬁk} (5.1.28)

ERXF K AR/NTF npra/npg B /NEE, kL A/NTF np+
by/npg B KER  HRFRBEEMY n T4 K, L4
e>0,F

Plp,=k} =

(‘P(xk)+8k) e l<e
npq

(k=k, k+1, k,)
RA(5.1.28) X752
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R,—np
Pla< <b}
{ v pq
k2 k2
1 &y
= p(x,) +
k;, v/npq ¢ ka:, A/ npq
RAE
ky
Z L | < 1 (ky —k, +1)e < (b - a) /npq +1£
k=k A/ Npq v npq v npq
1
WY nooo Bf , EF x, B
v/ npq
- b
P{a R ol Tl b}—»] o (x)dx

npq
€ BB I 52 2 B

ﬂm——j e dx=1, REEHERAMRBERS, Y a=
—® ’b +® HT%%EE_L-
W, RER-RERERREEN — KA

PREL 3 - S AR FRAE 2 B AR AR O — T4 A B L 01 T 4
FHRE,BRENEENTTE N EEITENEE. X8
# AN RATHEEE UG LT #T, BRI BN E—

Y ELARRL , F A S T 8 — B B R

(HEREZAREER] ROBRREEE S w, 807 #E

FIES > N(np,npe) , H AT F A K+ H4 A tﬂﬂﬁ%)ﬁ%ﬁ

%ﬁﬁﬁﬁ?i*ﬁﬁN( )QETU@%éhawﬁ——
43 #5 2 WS FiB A4 A

lp(x)={(1)’

, %>p

X<p
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IX 1 R AA 55 R K B0 2 B o <€ 9 38 SE. T TR ™ MR .
éﬁﬁ-’i 8>0,X¢{f:§ﬂiﬁ l,/\g n E%j( ﬁﬁ.
l\/npg<en

5]

-np -
<l C{‘#" P <
np

—t—
¥
q

FrAXE KB n,

-n _

oo -l
LA R AT, 2 s B, 120 BT

L f e ™ dx
V2w
XFAEL >0, AT A [, B EEBESEKRT 1-6, Bl R4 K
Mnf
P{ l:;

XEIEA THESAHREER NXERTE S, RoRREHE LK
BUE R ENH.
(RS ERAl T+ R i B 3138 150 R ) b AR AR PR 8 3

P{" <g}
_P{—s\/—f P ﬁ}

w(#%) _¢(_8\/%) =2¢(£&)_1 (5.1.29)

XA KRR AR MR LB R
B—RFEREH n,p, e, REE P{ ‘%-p <e} s X B B A

(5. 1.29) FEESD T BE @ (x) B EE R0 AT AR IR, X KA
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BE_SAMtETEE 2B

[B11] #FREPIEET 4 040 Kk, HIETE 2 048 K, iK1t
BHEAHFARN, EAHANARSMRZ ZHMEEER
RF i F 5 Bk 4 0w B BB,

2 048 .1 2048
(] BT PR o S p= MR =20
-7—0 006 93 , & i sR A% 22
4040
B:P{ M‘7l<0 00693} 2<p(0 006 93 - L.L)_l
2 "2

=2¢(0.8810)-1=2x0.810 9-1=0.622
BoRREREE S p MERFRFEL « WHERNT

BERHE B, &L L RIXK? X0 RFERBEZ TR
#f/hn,

2¢(8 i)—1>3 (5.1.30)

XA A A R KA

(B2] REEBEENTHEEERENI5%,5ARREHFMK
— AR, ERRENTF 1% WERELR 5% R ZVEME
e

(%] BERITHHEAEFRZTEES FASAMA. X
i £=0.01,p=0.15,8=0.95, FEH A (5.1.30)3K n, B}

@ (0.01, [oreioss ) % 0.975

REVREIES D RN ERS

/ n
Q=1
0.01 0.15x0.85 1.96

A i
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n=4 898.04
MERET R AR NMBEEXEER, —HTHRRE
HEROBESTEE, A - FTBRAEFXFTESTHE. E6iFp
AUERNERTH BE—RFRT RESEMA TR
WA LIRAERIE.
B=KEIBMEH n K B,KR e, X0 R EHITIRE M IS
$ kA, RN 568 2, 4
20(z,)-1=8
XA

£=1, ’% (5.1.31)

B0 BESR. % p A, WAV o< A T AU

< B
8\2ﬁ (5.1.32)
XRMITERERT FEHRARL.
[(#13] ZEEFARTHSARMERAED ERERFAE
2 000 7, A5 EABE R K 95% X B AR IR Z KB B 7
(] XERSE=HKHEE X n=2000,8=0.95,p=
0.15, B3R ¢, RALRE

f0.15x0. 85
8—1.96' W—0.0IS 65

BAXMEEEAFEEN, AT LT HEARBERK,MNAE
BN E, XRERBNBE.
(MENBEXEMT] HBEIRBREE
B

P P(l_p) <zg :B (5133)

n
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Hez, R 2P(2,)-1=8, RE n HY K.
X p KR

n * L,p(1-

(”'__p) =zﬂ£(__1’l

n n

RIS 1B 55N

&(1_&) &(1_&)
M n n Mo n n
Pl—- _— — - - =
[n Zg o <p<n+z,9 - } B

(5.1.34)
ERRGETHHRENCEBBKRKEL(—MBHNI5% ) THBIMEp
HEEXE

[REEREBRE_T M ITEFHEA] RBHRREH
g

m e (L L iyt
(k)p q 7(v953 = ) 1 (5.1.36)
XANMELHES. LI RAaBKR, KPR BEEA B HEER

() 2t TS 4 0 e 6550 AR

RATKAR R BT p'e TR A
B 7 M 25

(p(x)=«/21_we"2/2,—oo <x<® (5.1.37)

BAEITHMER, Y n R, I A8 REATATIERR:
N\ ko ek 1

=~ 5.1.38

HIXae—3 (5.1.38)
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o 1 2 3 45 6 78 9101112131415 «x

BS5.1.1 ZIAAKESER
Soh 7, = R A M R 2 R 2 L RIEY (L
V/npq

RS 12D AR A7) , % p FRBIET O R 1,1 n XK
N AR E) B R

TR AR = §4 o R 6 — 2 = A
HHAE AL

SR EAF R BB 4 (1) , 7B ZER i+ b(40510 000,
0.005) ,F|FH(5.1.38)

b(40;10 000,0. 005)

1 40-10 000x0. 005
/10 000%0, 005x0.995 ' \,/T0 000x0. 005x0. 995
=L (1.418)= —1 x0.145 6=0.020 7

7.05 7.05
MG BR1E R 0. 021 4 REFK.
(R REBAEZST AT EPONA] R RE "
S '

M=
Pla< <b —®d(b)-P(a) (5.1.39)
{ v }
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Hep o(x)= 2 de RARAEIE A 405 8, B B T L)

e
e
B Pk sp, <k, | FIHEER.

BAEn FTHRE,b(k;n,p) BT F&ETRERIIKE,H
BUE BB, XETIE R KB E TRk R Plu, =k ER
ARRBE MR, M HE p, WEEBERE—XE Kk ] ERE T
SEE FERSBRRERE_FOMEMUTEPERFR.

BNA

Pk, <u,<k,| =P{

kl-npsun-npskz-np
Vnpg  +/npq Jrﬁ}
~_~qb(k’_"p) -<1>(k‘_"P) (5.1.40)
Vnpg Vnpg
WERS LITHUES, EAESRNHESSHELEH]
BRI e R EE W2, XN TR #fE 7,8,9,10 WETE E
LML 2R 6. 5<x<10.5 A IE EAR, Bk T E & E
A, WA B E T HGE RR
k,-np+0.5 ® k,-np-0.5
Vnpq ) ( Vnpq )
(5.1.41)
Hp AKREEO K L, n URK/NEF, XA MR GBS F
RIFHIZER.
a2k, =k, BF, (5. 1.41) 46K (5.1.38) , 55 &k FR & 2
WERTELGE—.
B, AR EREE & §4 FH—EiHH. AFRRK K H)
4(2)EHE Plus70} ,FFH(5.1.41)
Plu<70}
—® 70-10 000x0. 005+0.5\ ( ~10 000x0. 005-0. 5
~ " \//10 000x0. 005 x0. 995) (Jlo 000x0. 005 x0. 995
= (2.91)-d(-7.16)= P(2.91)-[1-P(7.16) ] =0. 998
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XHE @(7.16)BR 1, M EFERE &(-2)=1-P(x) ,iXH
o (%) BT FRME BT,

AT, R A F A R AIBBRIRFET- AR AT 70 AL AT
YERFEE. MR 70 BEHIER , REAHIRETTHE Plu<100}.

BB AL S AN ERERE EARFEAEH IR
B, RIBBEH— R E, HEREREARATHREBAEER,C
BHCAEERL  BRES M IRF BV MM, H A RIBE, 3
TR EER MR S0, BT A E B ES m i+ 8 & 4R
S (ENA iR Z BB B AL ) BMER. 33X 2 78 P 4502 ff Y S5 B ) R A
MEFH—%  WRBREMEZEN %, HEAFREISBFME
BR 2 B B L F 302 R SR KA AR BE B 302 A5 R R 40 38 [R) — A 58
P 5] &R

HATH T REXNE L m HHEIN TR

P=P{u>200} = > b(k;200+m,0.95) (5.1.42)

k>200

AT R REE U RZEMIEAK(S. 1.41) fEF AR
Bl m="7 if,

207

Po s b(k;207,0.95)=¢(2O7‘207"0‘95+0'5)—
o /207%0.95%0. 05

o (201—207)(0.95—0.5)
v/207x0.95x0. 05
=¢(3.460) - (1.228)=0.9997-0.8903 =0. 1094

MM TF m=1,2,3,4,5,6,7 W PHEEFIFHE—-FE§1 P ,ftF
EERITCE . SE B 7] R A 5 2% i DR RER B SR P 0% R 5 L B B
IR EHER. BAR(S.1.42) ¢ 0] AN EILITHE.

BAERNEBMIE 5 §4 4] 6 4R 1 H % & A [E
T ZABERER r,#

r

Plu<r| = 2(220) (0.6)*(0.4)™* = 0.999 (5.1.43)

k=0

FATHT U A AR R PR E B X AR
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Z’ (220) (0.6)*(0.4)™*

k=0
~¢(r—200 x0.6+0.5) _¢(—200x0.6—-0.5)
4200 x 0.6 x 0.4 4200 x 0.6 x 0.4

=¢(ﬂ§) - D(-17.39) ~ qb(’ = ”9‘5) > 0. 999

V48 V48
BERE
r-119.5 =3.09
/48
B 24
r =141

XANEREY Plu < 141} = 0.999, Fr ARATA M 141 F
B, AR 4 b Tk i A 2 T 2 0 A 7 9 AT BE /) T 0. 001, 40 24 F7E
B/NBY TAEFH LN ZEM, XE—R LT FRAFK. HRA
R E B, TREEAEMER, 2R LIS%E
(5.1.43) Bwme#RE, HRI BT RFFER.

PRI BAE N BRI B 7, K p =

P{lu-npl>27x10%}

1 2
— .4 .
7 =54x10

| | 2.7 x 10"
_pllp-nmpl

vnpq \/5.4 x 102 x

=p{'—f“—”’" > 23.2} J'
J/npq /2w I \
XAFEIEE /NN &(x) MEERPAERD BRI
AT XTI
HFXz>0F

fme—tz/Zdt < L J’Q te"z/zdt _—_-l—e_zz/2 (5. 1.44)
z z 2

z

-52/2 dt
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MAETLRE

2 (" _en 2 1 o601 -100
£ dt <« — .+ —— <10
/21 jzs‘ze < /21 2328
XBEREFEFEZA.

XA EAS TS RGEE: RRENES THIES
Yo EEE TR ER RN G FREFSE R AERE
BN TFHRENES GBEFHNEHIRE.

BEMEXE —F §1 PHR/RERLX N AREE LSRR
T EEFRER B, E UK R BE#Y i 2R IE 550 1 % BE R 5
k. XSERIERM. FXE,HARGUR AT LIEER AT ALK —
LB, MRRAVE/DRHEBTFEER KRR, WIEAE
NETERBY, SRNEDNETRERKM, XHMA T —Kp

=%B‘J!El§§ﬂii€9ﬁ- NERNTURBRE T ERT o H4TF, X5

METF—n KAFHAE, FTHRREERA N 25 E K
FRIESHAEE RS, X EEAEETS.

§2. WL A M

M T W86, AT B0 S5 FIR 8 5 & 2 57 B9 1R IR < 28 4
TEIEN—BRGE  A T AREFLENBES TR

MEFHITRFRINELER, MERHRREEFRKE
FEHLAE B 7 5] 5 40 70 oR B0 51 B L R0 WO S , TF T R AT 4 48 5
ek A BA B R SO IS BT R . XSGR X FIRABE
RMERWAEMAMEENE.

FAER BRI RRERNAE N TR, N EEHITEH R
ELFE, E 5501 R EAHYME—E , A5 5B ATRAE BT X R Xt
3 B SRR SR, X ek SR AE T AE o $O7E AR PR XE BB 5T
R IR M L. IDUGEE 1S B ARAE R B R B KM, XN ERE TR
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LS RARE P AEFNERE. AW EENIEREHEK W7
mPAT AR S B R
— A HEBEHBERY

Fb R FRE BITIS R PSR S T IES . FXL L,
FEREH - BN HRREHRT AT

M, NP
F (% =P{ < }
S W

e B S5 TT AR A
F (x)—>®(x)
KIER—MN R B F,(0) | TR - EE P (x) , X
Pl SO B — s« FRAR AL
XANE N T RATF 3 — M2 70 ok 515 B W Stk e SUARAE
By, 7 4 o SCRT, ATERE — 07
(g1] <

F(x)= (5.2.1)

1, x>-—
n

SR — AR AR5, T LU R — B R IR 2 AR 2 =
B RS % n e B, RATE RN | F, () | BB
F— AR 2 WA TE =0 X— RHSH 5, B

F(x):{o’ x<0
1, x>0
BR,F.(0)=1,1 F(0)=0,8%,F,(0)+—>F(0). BHERE
RO RBSVEFTA B S BEHBRR O HRERKT. L6
FRN WS AR AR R A0 7 R B F () AR IESE .
EXS5.2.1 MNFHHREIUF,(2) |, WRAFE—NIERER
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B () b |
lilEF”(x)=F(x)' (5.2.2)

F F(x) 898 —EE S EEBLL, UK F,(2) BRETF F(2),FFid

H F,(x)—F(x).
530 R 18 0 0 LB — 7 SR B T B i 2, T ¢ T B
WRE RSN, AR TR, &R — R4 B
[612] B

0, x<n

Fn(x)={l N (5.2.3)

B LimF, (x)= 0 % —4 x RIL, 8 F(x) =0 FRAHHEL

HR,ECHHRPINF,(2) | HWHF MR F(x) &
G(x) 0 F(x)=G(x)Xf—140 x B3I

HMNHEREE N EBHFNBHERAT - H RN T
BRI ERT - EEENINER, SLEERT—BRHER
Ak B oK BT ERBSL , B AT Y 55 W SRR 2 28 U b e L.

S5I5.2.1 ®I{F ()| BRETE « WIERREKS,D £ R
EHREE. EXTF D FHHAE R, FIF,(2) T F(x) , W
X F(xo)—UIEER « F

}_ig:FAx): F(x) (5.2.4)
[MERA] HxREBS,#E2x' eD,x"e D, ffx'sxs<x",H3E
R Jn
F.(2') <F,/(x)<F (x")
At
F(x') <lmF (%) s’E_TFn(x) <F(x")

HA DR EWRE, &
F(x-0) <limF, (%) <limF,(x) <F(x+0)

n—®

BRLARF F(x) BIHESE R », AL (5. 2. 4).
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T E B ¥ 3R (Helly, 1884—1943) B IN E R EH.

EES2.1(BEE—FE) - —BHEANERRLET
{F.(2) | FbF—FFFFNF, (o) | HRSUTR—F FBERE R
F(x).

(EB] EBR EH—IBLBEENTRSED, TER
TR EBE2E&, HHEFNH o, -, XTFF
{F(r) BRI A ROLHEFI, B8 & — BT ERR
G(r))WFFINLF, (r) B

lmF, (r,)=G(r,)
REZRBFIIUF, ,(r,) ! ,FAHEHTERE ERXPHFEETF
FUINF, (r) VIO TF R —1E G(r,) . X8, FBY BSLH
,.liTFZ"'(r‘)z G(r), }_i.rng'n(rz)= G(ry)
GRS, TR RS F, (%)}
nl_i.rEFm’n(r,,)=G(r,‘), k=1,2,--,m (5.2.5)
[7] B B SE.
XA BRAMBRITF,(2) L IINT FF51
Fii(x), Fi(2), Fis(x), =, F (),
Fy (%), Fyo(2), Fyp(x), =y Fy (),

F..(x), F,,(x), F,”(x), ey Fou(x), o
SCKITREE (5.2.6)

XEBTHEMN—THFFI MAEMEAMERK(S. 2.5). ]
XTI ARTE F, () MEFFSIF, (2)} BT ER
MiFl,n(x)}ﬁtﬂﬁﬂﬁ,&}iTFn,n(rl)=G(n)-ﬁ?k,lﬁ%%—lﬁ%,
’E%Hﬂin,n(x)}ﬁtﬂﬂew,ﬁﬁ}ﬂﬂ,n(nh G(r,). — i, X1E
AT [ 7€ # k,?abﬁlir:;Fn,n(rk)=G(rk),lillttxi—’c)lﬁﬂﬁlr,

' nliTFn,n(r)=c(r)' (5.2.7)
XEH G REXEREHF MR, CHEAFSEREM.
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X;J._'ﬂj X € Rl 5%5(
F(x)=sip0(r,,)

B — WA EE LS C(x) A%, E BRGREH RS M.
MEIES. 2.1 5

limF"'"(x)= F(x) (5.2.8)
X F(x) W — YIRS, XRIEATERS. 2. LEFERM
FRiX A€ B IE B 5 ¥k R 3t R R .

WREH F () R —ELELE, BETUREEAELER LB
EEZ RS, XFHNBUERRAEN (5. 2. 8) B L.

EES2.2(BEF-EE) BSf(2)R[a,b] LHELK
BUAF,(2) | —TE[a,b] EFUSUT RS F () 89— B0 FIERE
REFS, Haf bR F(x)HESER, M

tim [ f2)aF,(0)= [ o) dF ()

(ER] BB () MELEEHER, NEBEEH e, 87T L
RE—FoE,BXE [a,b] 2R [%,%, ], [%,,%,1,, [2y,, 2]
(Ko x,=a,2,=b) % NNMPIXE L, FEHBY v e [2,,x,,, ] 8, 1f(x)
—f(x,) I<e. FAXMELR, RIESA-NHHRE S (x) , ER
BARAME, 3 B Y x,<a<x,, B ,f,(2)=f(x,).

XEBRN asa<bW— s BEAFRX

If(x)=f.(x) I<e (5.2.9)
FEHEM AT ER G R 2,0, 50, BENTR F(x) BESE
RBERF(0) L FIRSHT F(x) , 804 n FE53 KA, 7R N-1 M43
B %, 2y EBSIAER

|F<ack>—ﬂ<ack>l<ﬁV (5.2.10)

XEMEIf(x) 1 7EXE a<x<b PRRKE BR,
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[ Ak~ [ seorar, o

< U:f(x)dF(x)—j:fs(x)dF(x)

[ forarco- [ f.0)dF (o)

+

[ fnarw-[ fnarm | .21

+

BmF(S.2.9)R,

[ 7orak - [ 1 00aF () | <ol F(8)-F(a)]

(5.2.12)
<e[F,(b)-F (a)]

“:f’(x)d""»(x)-f:f(x)an(x)

(5.2.13)
mE(5.2.9)x,(5.2.10) XA H
[ 70arco- [ £.0)dF (o)

= | S A F () - F(s)]
- S LE () - P

= | S ) () - )]
- S A LFG) - RG]
< £ £ =
\N(MMN+MMN) 2e (5.2.14)

H it

[ fwarc - [ far, o)
<eg[F(b)-F(a)]+e[F,(b)-F (a)]+2e
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T F,(x) | F9— B0 b, ERXARTEMERD , B TGHE.
RES.23(F MERERE) BS()E(-w, o)k
BRI, IF,(x)| R (-, @) EBRHTEE F(x) l—H
B RAEMERUFS,H
limF, (- )=F(-@), limF,(®)=F(w)

n
lin[ f()dF(0)= [ fx)dF(o)
[iEBI] #® 4<0,B>0,%
he=|[ Ao [ poarco
b= | [ e ar, o= [ sk
L=|[ fadr - [ fodr(a)
248

<J, +J,+J,

[ smar- [ sxarc)

1 F o) SR8 FEAEREH M0, 8 17(x) | <M. i FIF
PUIF,(x) | 49— B0H ot FLEE A 15 B A9 RITEA K, 348 4 A
B F(x) B985, T n BB TEA R, T 8 J, 1, /NEV S 40
RARIE B L

n<| [ rmarco 4] [ goarco

<M[F(A)~F(-%)]+MI|F (4)~F.(-w )|
<SM[F(A)-F(-»)]
+M[|F (A)-F(A) |+|F(A)-F (=00 ) [+|F (=00 )=F (- )]
M B A
limF,(A)=F(A), lmF,(-%)=F(-)
Bl A BT, TLUERD.

+
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Xt J, FEXT R AL EE, W2 B £ 40 K, FHEREF
limF,(B)= F(B), LmF,(+®)=F(+®)
LUTUEEN BRESHES.2.2, REr B0 K, WA J,4F
B/ AMIER T 2.

-V ESNETE

TEBNTHE S H—~ 570 KB B AEB — MR
BN, XAERFAN G T LT 0 RS IERBZEH
—— it R A A, 33 A R TR AE B R N B — MR i
BREBNEETRAREFHERNE.

EHES.2.4(ERRERE) ®WAMHERKIF,(2) ] HERKT
F— o3 A EF () , WIAH DL B9 7 AE 0R B050 1 f, (2) | WOSR T4 1 R
Bof(e), B ¢ WE—F R [E] A BEUR — 3K,

[EBT] RH " TE-o <x<o A FEL, M

£i(1)= j” e*dF (x)

f)= [ edF(x)
B 4R T 0 364 R BB Y n— oo B,
£.() (1)
EFE B IR X A S — B () L BT 1S
¥ EMIEB R T A .

EES.2.5(EBMEE) RELIHI () KEFR
—RBA(e) , HA(e) 7 =0 FEgE, WA RL B4 75 B | F,(x) | 55
WS TR — A R F(x) , T E f(1) £ F(x) BIRGIE R

[EB] B RE— T, LT TR F, () | Bl
FREERER F(x), B F(x) TN EELM. RREH F(x)
BRWE F(-2)=0,F(» ) <1, RITKIEM F(x) B4 B
B,
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8=F(® )-F(-» )<l (5.2.15)
B —IE e<1-8. B f(¢) RAIFE R B IR FR , 8 (0)= 1.
BT f()FE =0 BELEM, MATERRAS/MER 7,68

21—7U f(t)dt!>1—§>a+§ (5.2.16)
I7] B 32 B Xzf—sﬁ K, f# k=K &f,
8,=F, (X)-F,(-X) s&%
X & f, (t) RAFFE R %, AR 4
J’f_fn,‘(t)dt =J'° [j ei"dt] dF, (%) (5.2.17)

[ erafea
®H I« >X B,
'J’r_f e"’dt’ = —i—sin T <% (5.2.18)
H i
“f_ffnh(t)dt‘

= s d T i d

) ule(j"e dt) Fnk(x) ! uf[x(j-fe dt) F"k(x)

< 276, +%
B LA

21—7',,’T_ff""(t)dt ’ s5k+fl;$8+§
4 koo, B BRI BE RSN
|| soa|<ons
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X5 (5.2.16) XF &, B (5. 2. 15) XA ML, BB A
F(-»)=0, F(®)=1

BT F(x) BT RE. FHEHS. 2.4 fﬁfﬂf(t)ﬁ F(x) B R

PR 4.

BETUERI{ F, () | BB TR — 2 BE F(x). MHEHA
R —EBFTEF(2) —MEER x B1F,(20) | REET F(x,).
XEFAT A F, () | B — NS FFFILF, (%) |, HARR
F'(x) #F(x) REFEBRE—EH, —E T UARBIF, (2)} #
—FRINF,, ()| BRATR-FFOIERELF («) X4
BREBEDE 2, 85 F(x) A% B EEATE KL IET 5
F* (x) JRRLRE 5370 BR 3, FEX R A 1 ok B L f () , p MiE— PR ¢
BORMNXAFF (2)=F(x),5|WTFE 8IF, ()| HEHTF
F(x), TRIEREH.

R EES, ERE R IEREI S, ()BT HE—K
BOf(e)” BRI “F(2) 72 0=0 FELE” B SR BUR “ FRAE 26 415
fu () EREFRAKE—XE P —BURS TR E ()7, WEH
B GBI AR BLAL. X2 B 9 B — BOBC S & f, (o) 7E SR R B
LR f(e) TER RO SR BH AR B S, ()} 1
(- ,0) FHE—F RAXEFH -BBET - REA() " #
BRI AL VAR SST f(e)7, XAERATHL AT UL 2 i o6 55
{F,(2) | B TR — 20 BB T E R4 RR R B ML K
AER I £, (1) | WA SIBUTFR— BB Sf(1).

BECESRBRERSHREEUEEE, BN EMNKRRT o4
R SR ER B —— XM R R BN XEHEEhEEN
¥R K4 (Levy, 1886—1972) J %y 4 % % 2 3¢ 4L B ( Cramer,
1893—1985 ) {iE75 , B ity AR 344t -Te AL RRE 22

=. VTR K St

HEERIE b AR IR E BB 5T 0 R FE VLR B 7 51 89 3 R sl
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Xof FE AL AR B ST S5 B S [R) 8 SO 5 O ) A A PR 8 B, T R AL 28
B WS B T LA & R R R E S, BRTE LR T8 X AN A .

B, o1 RS WS e B R BATTE# T E X

EX S22k HUH) RFEEHNER £, (0) (o) BT
RHAHH F,(x) B F(x) ,E F,(x) DF(2) , MF () | K
4 %5 WL 8 ( convergence in distribution) F £(w) ,FHiEH £, () 5
é(w).

HK, B EBARECER, ROTE 8 A1 5] 3T K E L

EXS5.2.3(kERYH) wmR

}irﬂP{ 1€ (w)-€é(w) =g} =0 (5.2.19)

SHEB K >0 WL, MAR £, ()} 48 2 W H (convergence in
probability) F £(w) , 3T H £,(0)—€(w).

XA, EEARECERTUEFRMT

Wu, Bn WM REFESHALRORE, M p REMHALE

YKo IO, T ST p.

ERERESEZBE R RXRTUNTEHERPED, X BB
BT REHLE B SR R S R EE . '

EH5.2.6 ¢ f > £ St

[HERA] BA,X x'<x A

[€<a'} = {§,<n,é<a’} +{€, =0, 6<a")
Clé,<xl+{€,=x, <2}
Ve A L]
F(x')<F (x)+P{¢, =x,¢<x'}
AR HRBERBST £,
Pl¢ =x,6<x'} <PlIE,-¢l =x-2'| -0
HimA
F(x') <limF, (x)

n— o
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[Rl 3 ATk , X x">x , B ST
’EF"(x) <F(x")
FTLAST o' <x<x” , 5
F(x') <limF, (x)<11mF (x) <F(a")

n—o

MR & B F(2) LS, NS o 2T ~ AT78
F(x)= lirEF,,(x)

B FRIEEE.

B T A R R BELAE 8 T AR R T R — 4 76 R 48, B ok — 3
B, B 27 R BT B WCSPE X SR R R LR B B A At 8
. iXF T 4.

(B3] FHEEA&ZSE 0= iwnwz} P(w,)= P(wz)— ,ﬂix
Fﬁm’?ﬁﬁf(w)ﬁﬂ?:f(wlﬁ-lyf(wz)=l,m'Jf(w)E‘Jﬁ?ﬁﬁ'Jﬁ

el -1 1
1 1 (5.2.20)
Pl 7

FX—Y n, 4 ¢ (w)=-¢(w0), BR (o) I HIEE

(5.2.20) Bl £,(0)—E(w). BRIHERE R 0<e<2,
Pllt(w)-€(w)i>el =P{2} =1

B¢ (0) | RIEBERKSET £(0), XHEHS. 2.6 ZHBET

5 f.

B, 5 £(0)=£(0) & (0)= (o) W £, (0) >
E(0) RRBL (B M X RENUER 5] | £, (o) | SRR ik
B B T S

B, EREFENETELER

RE5.2.7 ®CRER M HC ot S

[HEBE] s 5. 2.6 AT 1 F JUIE B B 4K 4 A OO F o8 B
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AR ERS T ER FL L HERR >0,

Pl1¢,-Cl=g} =P{¢,=Ctel +P{€, <C-¢}

=1-F (C+e)+F (C-£+0)
—1-140=0
(n—w)

B AH B RPCE BRI IS FEILE BT 5 W s T % B, X o # A
B EaREER.

FREE TR TFREEENIEN, A TEBETEX TH
PLAE B ISP 5 = F 8 .

EXS5.2.4(r M) RXMFENERE REREIE I'<»,
Elgl <o ,Fo r>0 R 8, IR

3ir2E|§,,—§l'=0 (5.2.21)

WIFR £, 1 r B W8 ( convergence in r-order mean) F &, I iE K

£, >¢.
TEHEHEERT r MRS ESKBERBSHRKER.
EHE5.2.8 £ Hf o ¢ L.
[VEBR]  BiEX FAERE >0, 5L

Elg £l

r

Pllg, ¢z} < (5.2.22)

FXEHEUF(2)IC €,-¢ KA RE, M ERAE X
HYIE BA AT 15

Pll g -¢1= ¢} =j dF (x)

1zl =26

< | Lk < L[ 1 xR
lzl =26 £ E J-»

_Elg -l
Eb

AER(5.2.22) RUILERAEAWE  BHEHRIEDRTT
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AARERX, Y r=2 W HBRIHLERAEX. EHS. 2.8 BL/RA
RAFEXMEEEIL.
THIHHEERS 2.8 ZHARH.
[F4] B 0=(0,1],7K(0,1]FHEERAEDEFTHR
H oo 5, P AE AR, E X £(0) =0 &
n'’", 0<w$-l—

¢((w)= " (5.2.23)

0, 7<w$1
BRI 0 e 0,£,(0) (o), LHFAEEH £50,
PI£(0) (o) I36] <

B ¢, D¢, R
Elg,~£1"=(n"")" - %:1
Erlsh  BREENE =2 BB, X F K.
T HERX TR 2 W SRS M E L.
EXS5.2.5(AMEL W) WE
P{nlilgf,.(w)=§(w)}=1 (5.2.24)
MFR{E,(w) | LABEZE 1 L8 ( convergence in probability 1) F£(w),

XFR €, () | LR T £(0) W £,(0)—¢(w).

DURER 1 WU M R 30 PR BRI 0 — P St (R R E 1 4
PRI, — MR RE B T - B % T R 1 8
WA TE § 4 TRAKGEEAT , 76 B0 EORE B AT oy UM SR 1 SRR i K
BRI K.

"W, R#FHMN R (Bochner) —F 8K (Xunuun ) E 2

FIRAZX IS, BRATRBARHIEH - N R TFRHRIEREHWEE
E.
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EES.2ICEMHMR-FELK) RE/O)RBEERBHRE
SR () e, %S, H A(0)= 1.

TEAE B B ep R AHE B T — AN E L B P M 5
R R AL B A ¥ 3K (Herglotz) EHE. K, B

EN5.2.6 WMEIMEBMEER n REBA, A, A, E

> 3 CAx =0 (5.2.25)
k=1 j=1

WFEEHF) C,(n=0,x1,£2,-) RIEHER.
EES 2. 10(#HFEEKX) I C,.(n=0,21,22,-- ) AT LIFR

c, = j ¢ dG(x) (5.2.26)

WAREFRGREREREN,HP C(x) B[ -n, 7] EHER FERE.
EESZRE.

EES2.OMNMLEMHCESINE §S5 PiEd, €HS5.2.10
VBB T R AGER , T I R E 5 .

1 T £C0) AR BUE B, BORHERT N, S 8 o™ (k=0
19'"9N_1)9b5bﬁ
e _LN-I N-1 PR
f;v)(x)_N’;;f(TJ)e e 5

SR, EHE k- ETF r A N-1riA,r ThH-N+1 &8 N-1.
H it

N

SROLD) (1_'_[:[')f(7fl_) o

=N

M

J':e"ug)fvﬂ(x)dx = EN:N (1_'_[:[')]:(%) J"_'“e-mei,,dx
BT

" —i(r=s)x O’ '_'é
j e )dx={ res
- 2w, r=s
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(1 _ sl)f(i) =2Lﬂjlei"-7"fv")(x)dx =j:ei“dF;vn)(x)

n

FO) =5 20
B—AME[ - om] LA RS RN, 2 E N
FO () =5 20 (0 di=f(0) = 1
21T -7

MFEE X s<-w B F(x)= 0525w B, F (x)= 1,0 F (x) £
— 51 R
BEHE—EH EETIIN, MY koo B N—o R
B FY () BRI T RE—EMREE F (x). XEXHEM N &
&e>0,
F{"(-m-£)=0, F{"(m+e)=1
A it
FW(-m-£)=0, F™(m+e)=1
B LA F (%) 240 76 iR 5K
HEXE_EH,

lim [ e™dF{Y(x) = [ e"dF" (x)

k—w ) _ _a

B?u,xd‘—ﬂj%’ﬁ[s(s:O,:tl,:tZ,---)ﬁ
12) =f earoco
ZHRATCIAMEIE T #4815 K € 3. 55l
1 _ T (n) x
j(T) -f_“e dF'™ (x) (5.2.27)
% BFHE R BT 5
£ = [ emdF (%)
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S FL ()= FO () SR — sk
A(E) =A%) (5.2.28)

XHERT £, RAT B BUF S k=h(n,0) f0<i-ct i F
A0 5 AT

£1) = limg £) = lims, (£ (5.2.29)
i RETE SR — SIS o,
f(t) = limf (¢) (5.2.30)

AR 24 e A PR S SR RD AN f(e) —RAFIESREL T .
i, B (5.2.28) RA(5.2.29) KA

timf, () = lim{[£.(6) - £,(£) ] +£,(£) )
=f0) +lm[f(0 -£(E)] 230

4 9=t_%,;;[s/4\ 0s0<—'11—. BL(OMELE

‘fn(t) -£.(5) l= “ (e _ 1) dF,(x)
< f" | e™ — 11 dF ()  (5.2.32)
FIFARI P - LKA %R, W18
f’m | e - 1] an(x) s/\/‘rm | eio‘_llzan(x)

= [I’Z“Z(l - cos Ox)an(x)] H

=[2(1 - Re £.(0))]F (5.2.33)
Hr Ref,(0) R £,(0) LB BARAEO0<a<l B-w<y<w Bf
A cos y<cos ay, Nl
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1 - Re£.(0) =f (1 - cos 6x)dF, (%)

=f" (1 - cos Ony)dF (ny) < J'n (1 - cos y)dF, (ny)

=fﬂ (1 - cos y)dF™ (y)
=1- ReJﬂr e”dF'™™ (y)

m

FH(5.2.27) XEKA1E R
1 - Ref,(8) <1 - Ref(L) (5.2.34)
n

A3E(5.2.32),(5.2.33),(5.2.34) =, Bp/8
o -2 |< o1 R 1))
VBB £(0)= 1,0 B (1) RO S AR
tim[£,() - £,(£) ] =0

FRH(5.2.31) H(5.2.30) oL, EHIUEE.
N UE AR A5 98 K E T BRI WA N R - FREH, A B
I SRIIEEE , TS H [26]141-142 L.

"R, XTESHESHER

FE=FPIHAS AR B IA L 5 f R aH R4 5 A
R PHRAIEE SRR RES AN XRE T ER, X
B R AERBAEN T REALLRE.

EHEMRMNSER r Bop, IO R4, Hd r HIEBEH,H
Ep, WR np, =2, —A,H(4.4.13) K (4.5.3) MHFFERE R
p.e’ \’

)

fe,(u)= (1-qn€"

(5.2.35)
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2 m, =, 0, EOAFE R K

fou()= B =Ee =, (L)
HERF(5.2.35) B

Conet | S
fﬁ(u%'(l-%e*) ) 1-(1-53)e%

Anei—:_ ’ A r
= A
()&ne'"—n(e'"—l)) A-iu

M58 (A=) = (1-2)  RERBA A T(,0) WIE

BRRK, ik phy PR RE HAR AN r M BRBRA 20 AR AR IR B 4> A
=1 BBJUAI 0 546 5o s AR 45 R

§3. MUYMAHHamRKEE

—. JhSTF0 8] &

S, BRIVIETASMNZXBRGEEMF A HBRKE p, 8

WBRAT N, B p, ATRARAR A n DS BENL AR B Z 0 (LG 1
PROMSA™) X EIERA T KRR ORIRER, FRXE
@Jﬁﬂb%ﬂﬁiﬁ A X B AR R X — R X e R

BEREBRZSMNERGEARAE?

BRI R, S ML MBEE RLUMMER , ATREHE—LTHE
X A [ .

T SE AN EY R 2 B, BN I B — R s E R RS il &
— M EEENER 4 BERANPERXN E#T n KUE, B2
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ﬁﬁ §| yéz [ ,f,. 9%5%’%?&@
£ +E+ 4,
77" =

n

YER d BBUE. BATHE, WERFSFHEIEZEm, BHik 5
REHBEHE X, REVNZEZM, R SKMERM T H,
n, RS, KT U8B b BT R 0 ik -6 3R A 5B 5 B S
MAEXER L ARMIZER -1 46, BHEARAZ AR
BEMEET.

ERHEHHELE L RBE— BRI A THREE(EE
HHARBINBNBHE - KR ) MRS RRE, B X B #EITH
TRMELRE —HMEME £,,¢,, & HHRENBE-ITFER
n BEEA. BRI AX M ARG E &SR, Hl

frhth y Brfre s
PARE B AR B9 M DL ARV & FRHE BT, ERBRUEBRINWEBEH
BE, BRI THERENEITEREHER T ENLS  FLEL
XEMEEEREBENLER  WNBEBFERE E.6,, .6 B
MEMH, BEMS ¢ AFHR BRI, X af L i B4~ 5
i+ B E AR I 32 [F] 4> 77 (independent and identically distribution &
FRiid ) BMBEHLE B Z .

W AR BEEF 2 LR EPE R, A mET B ER
i b 59 B, 57 T B, B B0 e S AN ()RR, BB O B R A OB AT
TFTEEEFHAEAZN, SHBEEENZHHERREIN, E
AL ER, TURESBHENAEERMETM K, B itx 28
BIMERMS . EEEAERET , EELZRER HBELER
AHTE , ) G o B 0 S kST FOR T

AR MEELEBED, ME& MBI —REBAZEO0-1 5
W AFTEITHRENINMITRMAERHHZE, XRERTHE
(R RS PEEMBN. NBETHEXE, XEEH
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B R BRETALIRAY T B AT 6 AL 3 O 5 R UM 3 05 b
BERBE—-BHGE.

FE L §5 o, AT B M 5L 89 AR A IR] B 4 A B BE AL AR
B ME 55 R, IE Y T 3B o A B9 B A4, (E R 9 TR R AFAE
R RERMNBELEHRESHKEARRKEH, HRRITEXR
— B9 43 AR AT G, B T Al R AR R R, AR X E
SEB n FHATITE, TRITIE n— oo B HIIEDL, BIBT SR BRE 2. I\
BERABRE, ENTUBRBERAZHERS &R REHENHE
T BURHRERBGERS PORREME.

FERANTRERBERYE. RICLBEINERES TLAH
W MEE, AT EHRESEEER, RITEH#H—LFD, EOR
EETAMERRSGRE FXLE,ERHTHREREX—FHTL
B, A ik RRE RN ERE T WAk
MENHFRCEAEIF A TIHFER, RERERFREHEX
(Jlsnynos, 1857—1918 ) £ 56 & B ERA T W8 F IE 40 16 #9 3%
S E T (EFHRPBABUR) , NARETE , F7 1E o8 5 59 B8 R BT g
BlsEsE. X Y, Bk E PR R R B TTEC. BU7E R E B 3K
BEEMTHMERENELATEZ—.

ZLFERKHER

ES$ILP RINELEINHERAENRLES R REE
BBEHBRET FENHFEE, BRERLRASI GG S, HATE
BAERXNER, XMEF LB FK(1894—1959) REEREFK
8. AR EREER TR, XN ERREZIEN.

I 5.3.1(FHK) | L6, 6, —REEMS AL
BFF, ENRMAERK G5, EREERE A HE

a =FE¢,
MXERER >0,5F
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fim{

%gé‘i_a <g}=l (53.1)

[EBR] BT £,,&, & BREMRAS T, 8H F— T &

8,80 () B BEBAAE B () T R FF B
f(t)=f(0) +£(0)t +0(t)=1 +1iat +0(t) (5.3.2)

ML S ¢, e Oy

)] [t e )] o

Xt F & E H ¢
[f(%)]—-»e (n— ) (5.3.4)
WPR B ™ RIEL R, ERIBAA 1,(x) BT BL A FFAE B3,

mEBRERAL S ¢ 08 ERFUAT Lo, B2

5.2.7 M- > & RBER BT M o, ATHEY T 23

BR ABAREERRFRREERNFHRIER.

FRABERERRRMAF , FHREHELIF, +0H
B, T aE s B R e hn s B

(1] CEMGTHEEE) BRELSK EHHER RA,
BHOMBERX ¢ #T o KBTI EZNE, BEESE £,
&L FUENHFE

1=% Zl ¢
R m, MR, XML MREZ — BRIKFRRBERNA
A —m,
ERY LGHEATE n BRI, A MR m, HAETERESHEK. X
MEREREEZTHHRAIESE, BEFMHITENZREEKRH
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z—.
FRAEENR BEFRRKEER, E8EKNENFESAEm, =
E¢" 7 X REA Y | B R SSE
Ak=% ." ff

fE R m, B4 & ST

A, ——m, (5.3.5)
BIEEAEESE A BEBEEBRELRE m, WHESMHEITE. FIH
POESESEMNRERR, CAGER.OEEEBYER. Hik
FHRREERMRIET EMETHHMEETE.

[(#l2] (AFFRFHFETEERD) HITERS

J= rg(x)dx (5.3.6)
CIRVSCRONNL ¥ iy g7 52 8
EBR—FIHEMS A BEE (o, b] P GHENLER
(&, M g(e) B R—FIME ML AR f LA R, WA

Eg(fi)=z)—1—aL g(x)dx:ﬁ

B 4%
J=(b-a) - Eg(£) (5.3.7)
B it A E Bk 8 Eg(¢,) , fEARMB B J MOMK{A.
HR Eg(g), ARBEIREER, BN

g(fl)+g(§2:+"'+g(fn)_P>Eg(£i) (5.3.8)

XHE—R, AERAERBEIERFS{g(£) | BUEEXTRS (5.3.6)
BEATEUE T E, AR [ g () | B8R 2 A A B 52 M R 5
TEILE) KB E BMMa,b] ERH T,
AECET S EREEZERAE. IMEESR FIHEN L
FERAE S fla,b] BIRENLE &N FFRMA(5.3.7) K& (5.3.8)
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KGE T, XFBESRMNEFERREPELRAHTERRA
Bom R R — B X R E 3B B A8 kB M T 5K B
BETERTE EME—F §4 5, ERR—FF ST EY
B—BETELE, AREE Y I, EERTYE AREL
ISP RIET AOER XA EHERBREZ — AR REER.
ETFHERS KB RPTENLRAGERTEERS

1=f ¢(P)dP (5.3.9)

Kb PRmBEEEKS, Y m RN, FHRE P 55K B
EEARA, EHERENRESER m XX,

= BRER

AT T % 8 A T AR 40 AR PR E 3R HE T B0 A B 52 4 IR 4
i (B T R BOVE R R BENLE B RSB 55, 1X 2 A BB 7E 5K P B
ATEFER.

BELE, b, R—BHEMRI MRS EYERF
5),H

E¢ =p, D¢ =0’ (5.3.10)
BAVRIT ISR HEACBE YL & A
Li=—=> (& -u) (5.3.11)
aan k=1

IR R 43 7 -
8% (Lindeberg) 53R AR T T 5 .ORREH.
EES.3.2(HEBMAEB-ELE) X THRELMG.3.11),5

0<o’<o M
limP{{,<x] i/%ﬂ e dy (5.3.12)
(EB] B & -n MR ERE R g(0), W ¢, MRIEREH
[g(ﬁ)] .HTF E¢, =u,D¢,=0" #g'(0)=0,8"(0)= -0 Ak
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g(t) =1 -—21—0%2 +o(£) (5.3.13)

B A

¢ " 2 2 " 272
(77| =[5 o)) e
(5.3.14)
BT e RELL R, TR EECE N(0,1) , B iR
BR 5 7 0

P{¢, < x| —»——J e ds

E BRIE 5.

Fr A 5 3 57 BV AT LA o 4 5 3 — i i i AR A PR .

MBI -REEHRAT ZHH. EXRTHEFR REn 2
R, A LM R LR B 2 M e R IESAR. X
EEZESHTRABLREE.

[#13] ZEREGEIP, X EE & HFEZRAFEHTHE
Wi, B RBIE R — 1 ERER 0 IREAE £,8,, ¢, IBE]
EEMILRSGHEIER, A — S REUER,, EWE—TBILAD
Git & g, (6.6, ,6) k=12, m ERAEETR. WP E
HRENEXEET B DM, FL LA+ MR, —Fif g
BRMEBTREARR, EFARTRBRAN, RX L5 R #H
ML A X B 2 A F AR AR SR 4 P O R IR E 3.

FEE,H my, =EE FETE, Wy ARAE A S -3 48 b0 AR R E
B.H

2
My, —Mm, )

=L S g T
T

T & AENET N (%)
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BELEIR RS ML R A 32 Al TV BAE X E R RS R
ZEHE.

THEEAIN B 7S T

[(Bl4] (ESHENEHTE) EXTFRFTEFLER
HPEERMNESS AR, BE—-—BRITENMREFA™4£I(0,
11850 B (L bR B R BEHLEO B FF. ERED[0,1]
YR NBEIECR A ESEIER? XAESMER, REH
UPS IDa Mok ks B 3o

BE,E, 6, RAEMN BRM0,1]135 5 % 4 FEHL
AR, XAERS. 3.2 MAMBEME B & +6,++¢, BETIE
BRE. — M n BUNKKBE B AT 7% R LPREoR. B S.3.1 P
Tn=123WHER ERFRTTES, — BB a=12,3FH
(5.3.15) XS 2 H B BEVLEF 5.

pi(x) =1,0s2x <1

x, 0<sx<1
pz(x>={

2-x,1<2<2

sz, 0sx<1

2
ps(x) ={%(—2x2+6x—3),le<2

7! 13-, 2<x <3
2
pi(x)
2N
J N
p(x),” N
s AN Py®)
// AN
o 1 2 3 x
M5.3.1 HaamER
12
Ny = Zglz(h-l)+i -6, k=1,2,- (5.3.15)
i=1

BR | hRWBENHUFS, M H En,=0,Dn,=1. £3H
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BAER X B g, BRI S C W E —RFEEK.

(#15] (ﬁflﬁiﬁl&fﬁﬂ‘lﬁc%ﬁﬁ) BET B, A
B MRABA—EMEMAE RN y REM, XRTET — R
% ¢=x-y, E T EITIEH , RIBES NEE K HER A+ 26l 2 R
2, BB RS TS5 E BB/ R AL, 13X B A R Y
EANRETUBMER]-0.5%x107,0.5x107°) L5445

BEWMRER n M x,(i=1,2,-,0) WA S, EFETBEF
B R BER AR BRALN K v, (i=1,2, - ,n) 9F0 T, 36/ T 4
KOS HERUE. BRER, XFBIERKIRE n=5-TEE?

HAKNAE

=2 =2 (iv€)= 2 7+ D&

1=1 i=1

[
n = Z&
—W%%Bﬁ’rﬁfrﬁrzt—%ﬁﬁ% BT
l¢£,1<0.5x107°
B LA

Inl< Zig|<nx05x105

LA n=10 000 K, BT 15 #iR 2461t A
| 71<0.05 (5.3.16)

SR H v B AR (RS T S B I0 H  f  RE r .
REEER 1= Y 6, 000 FER B 0 RAS RS
TR e R BB B A, B0

_0.5x 10" -3
=E¢, =0, o=,Df =—22"2_
127 fz (4 g ﬁ
MRBESAREE RHEEMSI M, 0 XB K, BLHEHS. 3.2
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B3
P{l 'Zj;g'l < kﬁa‘} zf'—zl—;'f_ke—tz/zdt

B k=38, ERAHR0.997, HELKATRELL 99. 7% MBI M5 -
I pl <3 x100 x—-—-——O'S%lO © - 0.866 x 10~
(5.3.17)
XRE(5.3.16) X H ERMEITH 60 4302 —.
FRERESMEBBLNEEEAKEZ—. 19 LV
ER*RENERAMRMNBRENSIHFHTESHHRHRETEHE
FEMANBR/N_FE. ZOXMEMREESETERAT K
AHEEZ—.
THEEMNEFLRBEHEE VST ENGE.
"EES3N(BETPRORRER) HpHHUILMEE S,
e HEMY, BEMHEN S, KRS E A W ERE
A 3,0
N, ={ (&-p)+(&p)++(&,-p)tA/n (5.3.18)
IR BR 44k N(0,3).
[JEBA] St p 5| E A, &

1 " T T
= — A - =A 5.3.19
¢, ﬁzl (&, -m) 7. ( )
HF
1 < T
E¢f =— A(EE-u)=0
b= 2, A(BEm)

Dg, =EC =] > AN - Y (&-1)"A ]

E[A"(§-p) (£-p)7A]

;x|’— ;l'—‘

=1
> ATZA=ATZA
i=1
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E g, RHENO, FEN A IAM—EREHLAR, HEHES. 3.2
B H 5 RBSCT N(O,AT3A) B, 2 LA £,(£) 18 £, B E
oK 3, ) B IE A% BR 2 B A
f.()—>f(t,A)=exp(-A"3A*/2) (n—o) (5.3.20)
m
f.(t)=Ee“ =E{exp(itA™y,) |
il
f,(1)= Ee* =E{exp(iA"y,) |
EERA KRR, 2y, WIFERE. £(5.3.20) X+ ,4=1,48
3]
£.(1)—f(1,A)=exp(-A"3A/2) (5.3.21)
XIER p IEERSH NO,Z) MAFERYE. Btk BAEMELENE
EEBLEL.
[(#6] ARM(3.2.6)FBHAHMFEYLEE, 7 TLLEE - A
MHEMS B GREILR&Z M, B EHE 5. 3.3 5l 5 T4 i 8
B TESSR, EIEER N r-1.

4. WAHER

—. KRR 1

LART , FeAT8 0 SR A3 AME R 1 WS BR REUE B, A1 #
Xt ENTHFTHRA .

EMRREUEE 1 WSO MEE, B F 4 (RE) 751
HMIEBAE BE— T, BATRAITHEX TR,

A Ay Ay BT U A, RREEIFS A,
Ao BED R T () A, BT A, A, FIR R
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ic

llmA —ﬂ UA (5.4.1)
hmA -U ﬂA (5.4.2)

ﬁﬁl_i_r;A HEHFIIA, !B‘J_I:BE$14= ERRA, REXF ZWR,H
Ko en UA HHMNEY 0 BTEFEZ4 A, %’é{lﬂﬁﬁ’hmA H

k=1 n=k

WA 14, O FREN, CRR A, BE AR R 4%,
HoeU NASEREHEN o c A, Bt o &

AL Ay Ay, R RE,XHZEZREREN -1 MFHFA,,
Ay Ay WTRER KA (ATRER AR AE).
EAn D limA, (5.4.3)

Pyeey

ﬁ;}ﬂéhmA =limA, A}, 1maA =llmA =limA, , R ENEHT

o oy

5IIA | RBREE
R ARE AR T, A

( ;‘é ,.L=Jk A") =lg.ék;

(GAn)-nua
&t '
ann=(ET) (5.4.4)
EL:(&_TT) (5.4.5)
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T8 E /R -FERESL (Cantelli) 5 BEMBL P A RBHHA.
SES5.4.1(HBER-BBIL5IE)
(i) ZHYVEGHFF A IHE

iP(A") < o (5.4.6)
b
P{EA,,}:O, P{limA,} =1 (5.4.7)
(if) % 1A, | RIS 6 BEBLEE £ A 50, T
S P(A) == (5.4.8)
R MREREY
P{lmd,} =1 & P|lmd,}=0 (5.4.9)

n—®

EM] (VBT

P{EAJ:P{D] L_JkAn}

$P{C} A"}$ iP{An}—»O (k— x)
H(5.4.4) )
P{lim4,} =1
(i) SEIE BB R (A | WS A

Pllind,| =PIUN A4l < > PIA A

n—

= S [P =S [T11-PAI] (5.4.10)

HF
0<1-P(A,) <exp{-P(A,)}
U

ZP(An)=°°
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U [1-P(4,)] < Al,ilgexp{— ZP(A,.)}=0

!
P{limd,} =0

n— @

BIEFSH . # PliimA,) = 1.@%2%» < o J B (i)
B PllimA,} =0, EFE HP(A4,) =0, RRATHR

Z P(A,) = o 5| BIEEE.
WETISHEVE R F M LIBER 1 8.
%gn(w)(n=l’21'”) yf(w)%%m’}ﬁ%,mu

lo:limé (0)=¢(0)]

® @® ®

={a): NnuU n( 1€, () -£(w) |<%)} (5.4.11)

AT B o [lime, (@)= £(w) | IFEBAIER:
RHE—ESH m A — BN, (25 n>N BHIA £, () £ ()
<o BAHE— 88 m,0 BT 16,(0)-6(0) 1<) 0 FREHE, 2
ERG.4 1D f38 Nx A RERHE TR, | limé, ()=
£(w) | R, B

Pllim¢,(w)=£(w) | =1 (5.4.12)
H B, X R 6, (o)) R LT £(0). iEH

£,(0)—E(w).
AHRHTHEANRTFERET 1£.(0) | LR 1 KHT é(0).
P{ﬁ U F]( 1£.(0)-£(w) |<%)}=1 (5.4.13)

m=1 k=1 n=k
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®© ® @

P{U N U( 'fn(w)—f(w)lzﬁ) } =0 (5.4.14)

H—  ROTERE, (£, (o) | IR 1 AT £(0) BEX
WA LARIA N  SHER# £>0, BOL

P{F] O(lf,,(w)—f(w)las}=0 (5.4.15)

B A, E(1€,(0)-£(0) | 22) , ERFRIimA, BHEEN 0,3%5
AT DAL | TR — B R, X FRAG R, ARAE
— A B TE B
;gty EETX# 3>011E\ﬁ
[N UGe-E)120)]

c{unu(te-ew =)}

m=1 k=1 n=k

H I E (5. 4. 14) ATLAEFR(5.4.15). RZ,FI A

PlUNU (1 £.(0) - €0) 12 ) ]

m=lk=1ln=k

< milp{kélgk (' £w) -€(w) 12 -:7) }

ATHI(5.4.15)#EH (5. 4. 14) , XBLULHA T PR R B S5 4 .
MR REELEETH, (5. 4. 15)FH T

gﬂP{éiugxaﬂ-f(w)las)}=O (5.4.16)
REEEREE (5. 4. 15) M T
“lirgP{’é‘(lgn(w)—f(w)l<s)}=1 (5.4.17)
HF
16(0)-€(0) 125] [ U (I6(0)0)120)]

A (5. 4.16) Bz, )
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i I}irEP{igh(w)—g(w?l;sf=0
XEE— %, RATEIER

TE5.4.1 £,(0)—f(0) = £,(0)E(w).

T 151335 B — R B b 4 30 i MRS LA ABE 3R 1 W&, B L L
BEE 1 USSR A R W S0 B B — o i

(1] B0=(0,1]1,FH8(0,1] R 8% /R HEL KT
(9 o B, P B R, 4

nu(w)= : (5.4.18)

E X
E(w)=n,(w),&(w)=n,(0) ,&(0)=9,(0)
54(‘0): "Ia;(w) ’fs(w)= 7732((0) PR

—H £, (0)=my(w) oot =i B e v p 16, (0) | R~

FIREHLER. (BX FEM— 1 w e (0,1],¢,(0)) BHRRA L, i
(EHEUE O, B KBRS ki FEHBUE 1, H ¢, (o) PARUEH
1S F 0. RS —I7E, XHEREH £>0,

Plingw)l=el s%

% nvoo ity =AU KD i b oo

limP{1¢,(w) I =6}
=n1in:P{ In(w)l=e} =0
BrLhié,(w) HRBERWST 0.
AERIE, {€,(0) | B r TRSCT O By, LB 1 W4T »
My USRS B ARE SR 1 sz 4.
FATLARTI IS 0 RBOE B R Z SRR R 8, A B s
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REFHIUBEE L KK, NBIHNAKHERRIBABER
(strong law of large numbers ). HEH 1 7 41, & 58 K E R L,
WEEMREERBL—E ML, RZAR. Aot X HER, LK
BMERSEL TR ERR N T KBERE (weak law of large

numbers) .
B TRARERREHEE/RE 1909 EXATHARG S
B,

Z.HERBERBER

EES.4.2(ER) Bu BEHFAE KM ABSH
HARE,EERALFEFAERANEEI R p, LAY noo
A,

P{%Ap} =1 (5.4.19)

[IEBA] A (5.4.19) B, (5.4.15) 71, RAHER®

>0, ii57

P{E\ C)( %—p‘?s)}:O (5.4.20)
g, ={ [Fop| o) AT R PLImA) =0, IR S
FREESL G H, AIEB (5. 4.20) RERIEBHASK
27
SHE £>0 #BUWSELRT AT .
BMBGERASA KB EERERAIELE RAEXFETHE
it, RgEB 3|
il

EAIEHFHABEREG T, EA T HRIE(S. 4. 21) WEERTT,
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&_pag} (5.4.21)
n

1
4ng’

(5.4.22)

n

ﬂ—p’?é‘}s



X BRI REF MG TR EXFHERGE, DRTRAERR
BRT. BT

4
F_‘:___p' (5.4.23)
n

FELEH ARG PO BREEE B, RITE o, %7
BASLAASH 0-1 R £,.6,, 6, 2H0, X4

% =P =%Z (& -p)
B LA

4
K
e
n

-1 ZZZE(f =p) (& - p) (& - p) (& - )

=1 j=1 k=1 =

ERB& & MBI R EL-p)=0, Bk EEMARXNF A
E(£-p)' R E(£-p)'(&-p)’ MIBIARETF 0, B8R

E(&-p)*=pq(p’+¢’) (5.4.24)

E(¢-p) (§-p)'=p"q" (i#)) (5.4.25)

(5.4.20) BABTAH 0 T, (5.4.25) KA STH ) () -
3n(n-1)30, H It
E(’%_p) =1%[n(p’+q’)+3pq(n’-n)]<4lnz (5.4.26)
TE
Mo 1
P ’7.p‘>s}<484n2 (5.4.27)

EMMEHRBEEK(5.4.22) #H T — K%, EATLMRIE(S. 4.21) i
S, ATIIERA T E B,
MABE—FTN ARV F R RRBEEN, RITRPFEX
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BE—EE, YR B KT R e, SR8 T8, 8E R
BABERESH TEXNER. NMAZARBERHFET H 0

XS, ER ‘a‘—’u\K%i’C'%—p <e WL HIBERAT LK TF
1-n, Fik g B AEHEEEH

[N R V7 I /W

ntl P|Z% | ne2 p‘/s, "|2n p‘/e,

FELE-ANRENETES, BRERTINANFHZH, MR
RABBI N FHHBMERD BEEERBAEERNES

‘%—p‘ums 1B, T ELR RN B ANER LU, R

B T 4B B IE R M09, RS = 1, BT p 36
S B RIBAHUERITE T XM R W RN 0.
=, RREXFRBAMER

THITRE-REBABER, SIEHE X H#—FUHBMT :
WE B—RMSBEIERFS, &
P{liT%i(gi—Egi)=0}=l (5.4.28)

MFREW BRI ELR.
WRYE(5.4.16) , XEM FRERIMER £>0 BAL

1imp{jg(‘11_.g(gi_1;gi) =2)}=0 (5429

m— e

B F

:—.iwi —E§i>|>e} (5.4.30)
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H I FEEHER P{?g’g %i (¢ - Egij l? a} AT, XA Y

FEMIAMG ANV L ERAERFTHR. XTEELERD
AR, 63X BRATNB— 4 h B 4K 32 (Hajek) KB JE (Renyi) iF B
MR LR,

BkE-TERER £ RMSBEIERFI,DE =0 <
w,(i=1,2,+),M{C,| B—FI I % BUFF], N xHE B ER
B m,n(m<n) R >0, F

P{maxc| 5 (e - e |2 o)
siz ii ot + Zcz 2) (5.4.31)
[EBA] i i -
i(f - Eg))
R
=SS -G ES (5.432)
i

n n-1
n=> 5C - > SiC,,
k=m k=m

=SiCh 4 S (S-S

k=m+1

A LE B8 S 1

k
ES; = Z o!
Bt LAF

En = sz(, v 3 ¢ (5.4.33)

j=m+l
Xt j=m,m+1, - n,it
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E =1{C|S1<sms<k<j;C|5|=sl
(5.4.34)
XHEEXME, (j=m,m+l,-,n) RERHEER,TH

P{ max Z(fi - E¢) | = s}
=P{ maxC, | S| > s} - S P(E)  (5.4.35)
i P
/?"\
X,.(w)={1’ @ ek mmal,n (5.4.36)
0, w &€ Ej

Bl x, & E, MRS, EBE E WERMAHER D E C Q,
I i

i/"f(‘”) <1 (5.4.37)
FrLAE
En > 3 E(ny) (5.4.38)
Xt j<k<n,
S, =S8, + (&, —EEL) + 0 + (&, - EE)
At

E(Sx;)=E(Sx;)
+E{[ (£,,-E&,,) ++(&-E£) ] - X}
¥2E(S[ (&,1-E, )+ +(£,-E€) ] - X,]
ZE(S;X;) +2E1S, X[ (£,,-E&,,) +
< +(€,~E€,) 11 (5.4.39)
MFS,X, R5 &, & BE, B S[(&, -E&, )+ +(&-
E£,) 130T, #
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ELS, L (=B )+ 4 (£-EE) ]
:E(Sij) . E[ (gj“—Egj“)+...+(§k_E§k) ] =0

(5.4.40)
M E; k1S, |> ﬁj{ﬁ
E(Six;,) = CJEX -E;P(E) (5.4.41)
B E (5.4.39),(5.4.40) }2(5.4.41) 183
E(S;x;) ?2—:P(Ej),jsksn (5.4.42)

J

MEY m<j<n Bf,H(5.4.32) 5

n-1
E("]Xj) = ZE(Sin)(Ci - Ci“) + CiE(SiXi)
k=m
n-1
= Y E(S;X)(C, - C,,,) + C.E(S3X))
k=

82 n-1 ) ) )
> GPEN| S a-a val
=&’P(E)) (5.4.43)
Hi(5.4.38) K (5.4.43)
Eq ZeZiP(Ej) (5.4.44)

FIFA(5.4.33),(5.4.35) & (5.4. 44) (B R %K (5.4.31).
ERKF-TREAERF B4 m=1,C=1,WBHFLK
BHREX T RA%EX.
MREXFXRAER BE 6 6 RBVHENER, T
AR, UXHER £>0, AL

{lnéjix Z(‘f ‘Ef)]/e <—ZD§ (5.4.45)

BREXFIRAEARMELPREENAERZ— AT
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EHB. 2 LR, E S n= 1, RS
Pl ¢, —E§1|>8f <é
&

RERMHEERAEX. BB REXTRAEARMHEERA
SR, MBRRE-HEAEFANEBREXTRAEAM
H.
FABKE-FREAEX BIEATEHEESR.
EESAI(MREXFREBEXHER) ®ié),i=1.2,-

%mmﬁma{ﬁwﬂ,ﬁj O )

{hm—Z(f - EE) = }= (5.4.46)

] EMKE-BRRER S, 4 C, =]i T A5 5

siz(Lipfj,, i %) (5.4.47)

m i j=m+1 ]
- e
B Y i i (5.4.47) 83

lim P{sup

m— o jzm

1 Jd
_Z —E£) | = =0
j i=l(§‘ 5') >e}
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FLH(5.4.30) H1(5.4.46) BT, EHIEE.

BR BBRERTPRBRBEERBAS ELEE/RE ALK
EE.

W BIRSHFEHNBAMER

FERFSTR 05 4, T L3R B30 K SR AR O A X
MERBETFHRERD X,

RES5.4A(BREKFR) RE L, RALHIARAS
76 OB LA B R 5,

R A (5.4.48)

B FEEFMNR EE FERSET o
(EB] & € M REN F(2) , RITRIEAARER

iP{I.fI;n}sElgls1+iP{|§I>n}

(5.4.49)
BELE,
Elgl =JT”| 1 dF(x) = é;J;$“<k” | %1 dF (x)
H it
io kP{k < |&l<k+1} <EI¢&]
< S (k+1)Plh<Ig1<ke1)
A -
io P{h<1£l<hel} = i ,‘Z Plk< gl <kel]
=iPHﬂ>M
. &
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i(k+l)P{ksl§l<k+l}

-ikP k<l gl <k+1} +1=>P{l&l=n} +1

XERIER T (5.4.49). XNMAERYEH Elél<o PREFKMH

iP{I (l=nl <
S a.s.

LS, =¢ +&,+ -+, %f—»u,ﬁiu%ﬁmﬁ,ﬂﬂ

S . as
R BN (5.4.50)

n-1

AR, EMHE I 2nl REXF ZRHBERR O, FLERE
& B , FF R R B R - B SL T B (i) , AT A

il’{lf,,l?n} < ®
FH(5.4.49) A El¢ <o X RRE a=E¢ X, RITEIE

B EH.
TiExat A“BEE” .4
£ 1& < (5.4.51)

& = { 0, £, 1=2n
FRAEE, BRI RERT KBRPCERFZM U F(2)ILE M
ik Yl

D¢ < EE; DEPIE-1<I£, | <k
k=1

: =fn 2*dF(z) <

LN
=2 > P <
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= S EPIk-1<I£,1 <kl iiz
BT
=1 1 - 1 1 1 2
T A D ETE ST
[4
= D¢
; nz }<oo
A i
{hmi (& -E€T)=0] =1 (5.4.52)
AR

Ee: =f xdF (%)

TS S
l%; (f; - a) = l"’ll_; (f; _fi‘)‘

;ll—zw %Z(Ef ~a)

HAE(S. 4. 48) B, AAUHE -5 (€, - €7) ~5> 0. AT

(5.4.53)

Zp{g # £ }_Zmlgl i} SEl£ 1<

EEH@?;T -FREPSLEI A, UME1F
gi(w) #* gi (w),/\XT;ﬁFE/I\lﬁE_L
A i

P{,}i'f.?%g (& -§,~‘)=0} =1

XHE, EEMIEHE L TR
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B HRERT K WX RRFYKIE R ME, A
A REREA SRR % n— o B FEANHE S £ HRE

T BARKSE; GRNEE EHOATREK, BREXMHAS
RGEREMBRET 0. AXBREZ T EHERITTEMNIE
REXBER

§5. pNHRE R

—. B RAEFGERE (Feller) K4

N6 B R DR S RO AR PR . O e S A R RE Y 4R ik
Vet — 2 Bl .

L PG AR PR KE B IR 9 R 2 52 A0 B 43 7 oR B0 IE A A
e S5 B 3R AR XA TR R — O T T LA AR R AR B -
W RERN B, AT HUBRETESHANFARKE
W) —Fh oA

ANEHELMBRERANESHZE, AMKR, ESS
fifE B RF PR HE . BN 3 a0 3% R IR IES 2 , ABF
ZEBRENER KESHRAESS /. WERHA, MR-
BERMABMEMMEILERNERAER, M8 HEER
FE B W P B R A4 AR AR K, Ui b 22 3 R AR A S B0 AR A
EXA.

A EHEET T 2FERBRELKBRAESH i, XBUE
SROE I X AP O 4Rk PR 2 T ) B 5 SFe 1 B i B RE Y TE 7 P S A 2R
.

B, XTRBAEMEL ERHC LB T HREMK. 1922
FEMREIERE T R & MF;1935 4, RE#H— P EHEME
HT XN RFORLEYN. XERFE T HESSHHARSTEE
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. THEBRA FX &G
WE L& & R—MHEMS LR FS, ERE
A BB A B BBy 2
a, =E¢,, b2=D¢ (k=1,2,,n,)
ic

B -S4
e b v AL F %K
;"=;§*B'“* (5.5.1)

RMNTBTEIFRANE L, WO H RGBT ESS A REHTEERMT

S5MRASHHERE, XBERE T ENRE HEER
TRHHER. SRRAITELL F,(2)12 &, WATRER ERH
TiHE ¢, WRFR A 7, B R B A R 35 A B, X & i T4 A
H—EER. FlInE R NE TR ESE T 0, MR R B4 i
F(x)ReWE, XNRBEAH2EEBNER. HERX A EE
B s RALE I A BB F S R X EE A, LR TAEF A
TR XA TR, Bl a0k Tt B MBEPLIR 2, B et —u
REHERRESSMERE.

HTHERBAIFRESHA, EBERENMBMH 540",
ERABREIXANERRE? TEHEE—BRENESR.

WA, RRTRES:

{1€&,-a,1>7B} (k=1,2,--,n)

g

P{ max I£,-a,1>7B, } =P{ U ( |§k-ak1>73n)}
I<ksn k=1

=P{A,UA,U--UA I} < Z P(A,)
k=1

- ]Z:l J’Iz—al‘l >7B, dFk(x)
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n

1 2
sm :Z?J’I -yl >7B, (%-a,)"dF,(x)

1 . 2
T Zf o (x-a,)dF,(x)
Iﬁlﬂ:,/\ﬁiﬁ‘i‘&ﬁ >0, B3
hm = Zf (x-a,)%dF,(x)=0  (5.5.2)

lz—ayl >7B

?Jﬂﬂl«ﬂ%iﬁéﬁﬂ(i 5.1) '?ﬁblllﬁ“i’«‘lijﬂﬁ/l\ - LRFM(S5.5.2)
PR PR DUAR S 1. AREEDUARAERA T 444 (5.5.2) RFI%L(S5.5.1)
i 23 A R 5 T IE 2540 eR BB FE 4 R A
EEMAEIAEREARFLORRERR LW LERME(SE
JEES3). A, S BT EAFERWHEE:

. bls
llmmaxB—=0 (5.5.3)

n—® k<n

) AR DL 2% 1 R O A PR E B R AL B A1
ZHEGS.S3I)MABHEYE TEAEE-THHEZMHHNE L.
EE5.5.1 BYERMBG.5.3)EHMTF

limB, = o (5.5.4)
li b"-O 5.5.5
=B, (5.5.5)
b
[HEB] % (5.5.3) Rz, M —<maxB—“ ST %) 8 3
(5.5.5);X#% B,—B,(B<» ) , NFifRE b,>0 ﬁlﬂlﬂmaxb— Z_'

Hlimmaxy* 50,35 5(5. 5.3) F i FULALA (5.5.4).
RZ,B(5.5.4) (5.5.5) L WHERE o>0, FFAEERHC M,

b
ﬁB—"@ xt—41 k>M RL. BE M 25, B F(5.5.4), 8 KUgk—
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b
X3 NBM,ﬁrpa;B—"@,'FiIEXa‘—’c}J n=N¥H
< N
b

r:l:x-Bi<e (5.5.6)
HXE, MM B, WRAREAEME, N~ n=N=MF
b, b

k
max— < max—<&
k<M B k<M B,

b, b,
max — < max —<¢&
Mk<nB, “M<i=nB,

B (5.5.6) BSL, XBEIER T (5.5.3) , & BiE k.
b
%B—*ﬂu%f'ﬁ%ﬁ% £ XP R ¢ BITEER, L BB & AR

LT BMBERE TR B ZA.
THERMNEALERAEEER.

T HERE-BHERE

AT AITH EREEIEN, AV EEEHIEAPERBK
HTEEL USIEERSA S
glﬂs‘s‘l X¢n=1,2""&1£:§%t)

ic (i)™ 1k

e“-1 TRART=IIRETE (5.5.7)
[IEBA ]2
e i “._(it)"-l
gn(t)—e—l—l!— (D)1
K& >0, F
g.(t)=if‘e'”‘dx (5.5.8)
Hi g, (¢) | <t, HK, X n>1
gn(t)=if;gn_l(x)dx (5.5.9)
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RRMIEENTE(5.5.7).

B Flg,(e) 1=1g,(¢) | BB (5.5.7) XF £<0 L ALIL. £=0 55iE
BARBL

FeplH, RIOTEAE
2
|e“-1-iz|s"2' (5.5.10)
e"—l—it+§ <Ll (5.5.11)
F el o m] AR E], Xt £>0
1 —cost= f;sinxdx sf;l sin x | dxsf;xdx =t7
(5.5.12)

X AP AER ¢ B8 R, BB R X ¢<0 HL AL
3E5.5.2 SHFEMHERIe, <1 RIbI<l (k=1,2,-,
n) EBH
| a,a,ra, — bb,b, | < Zn: la, -b,1 (5.5.13)
[iER] B
a,a,-b,b,=(a,-b,)a,+(a,-b,)b,
A 1t
la,a,-bb,1<la,-b 1+la,-b,|
RIF%E45(5.5.13)
SIH5.5.3 % o(t) RAFMERE, W 7" th RAFIE R 5L, 45
b5
le*“ ' I <1 (5.5.14)
[IEFA] & XFEPLER
=€, +Ey o+,
K ¢,6, - HEMS , HERERE o(¢) ,v RIS A=11
AR, B & M, AERIE n BIFE RN 7', i
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iE R B PE BB 0 (5. 5. 14) BAL.

RESGRIER FEMER.
EHES5.5.2 xa‘(iil)*%)‘(ﬂ@%ﬂﬁ{ s BRSL
limP{¢, < x| =— e 2 dt (5.5.15)

5REERMHGS.S. 3)%%%%%%%%9’1 A& & A (5. 5.2) BLSL.
[EB] NHEHFEER, BM5IMILS

_fk“ak
Eu = B (5.5.16)
E¢ =0 D Df"—bz (5.5.17)
gnk_ ’ fnk— BZ _BZ e
iD‘f»k =§i D¢, =1 (5.5.18)
A fu(8) B F o (x) 53 B3R £, BIRFAE R 805 4 47 BB 4, AR 4
Fnk(x)=P{%<x} =F,(B,x+a,) (5.5.19)
X A

A PCRRR A

Sy
=], )
B AR DT A% 2544 (5. 5. 2) 4k : R R 7>0,
3i'ei,f.,. _#dF,(x) =0 (5.5.20)

BAE FF R E I R T, 1% ¢ AT R A SOAL
HAE(S.5.15) BAER, % n— o B
- 350 -

( - “*) "aF,(x)




fua ()= fo(2) — ™ (5.5.21)
RATFCUEA ,EER KM (5.5.3) LB ET,(5.5.21) 5FR
BEHH:

S (u®) = 1) + 51 0 (5.5.22)
B L, #H(5.5.3) RO, BMER >0, RE n A K, BF
| z—"n@, k=1,2,,n
A—FE,H(5.5. 10) T HMFEE L 0,75
e ~1—itx = o("‘) ., lel<1 (5.5.23)
A

£.(8) -1 - itEE, =‘92—‘2f1x’dpnk(x)
BH(5.5.17)0]4%.

| fu() - 11 = —02t—J’:x2dF,,,‘(x)

< %j:xzdpnk(x)
_eh 1
2 B 2
SHER 650, RE I /DN, kT UE
le'~1-z1<8!zl (5.5.25)
B EI385.5.3 8|38 5.5.2 % (5.5.24) . (5.5.25) , HE n %
SKRRE

't (5.5.24)

n
| > g -11
€ k=1

= fu(8) £ (2) |
< Z | ™0 —f (1) |

saj | fu(8) = 11
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%5:2‘; ;—‘;n - %6:’ (5.5.26)
HR 6 aTLMER/D, MAEDBET O, HIIER (5.5.21) 5(5.5.22)
B 2t 1.
BE U E BRI T4 M. Soill i AR IR DU AR SRR AT AHEH B )
. FL L,
b; o

7 = f_” xzdF"k( x)

=

=f AdF (%) +j AdF ()
Izl €71 lzl >7

<7+ ,,Z,f.,. _#dF () (5.5.27)

AR5 kTR, ME v A EBETH /N X EE B 7, AR IR
FAF(5.5.20) FESH R Y n BB RN BT ETHD. XK, R
B 2% AL

FLUCIE B AR08 DU A% AR REARAIE (5. 5. 15) BRL. BRI (5. 5. 17)
F(5.5.18) 8] 40

> ) =11 457

= ,‘Zlf: [e"’ -1 - i +‘22—"2] dF, (=)

FIR(5.5.11) , Y1l <7 B,

2.2
t'x

2
NFA(5.5.10) , % 1«1 >7 B,

; t’x°
e —1-itx+——

2

lex1®  rlel®s?
<76 < 6

e —1-itx+

2 .2
i . tx 2 2
< |e””—1—1tx|+—§—St x

B

Z [fnk(t)—l ] +—2‘52
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. [¢1°%° "
oD P MO W BTELC)

lzl >

ST”IZ ija %*dF (x)+t2if 2*dF (%)
6 k=17 -» * k=17 lzsl >7 nk

=‘T|t|3+t22j x2dF (x) (5 5 28)
k=17 1zl >r m e

6

rlel?
6

XEH e > 0, BT 7 WERH, TRABE <%,Xﬂ‘i£%%7,

FKBOURE A LB n AR, 0T Y [ FdFu(o)

lzl >7

<o, BHRMBIERT (5.5.22) Bl FRAEEL R &M

(5.5.3) Rr, XBF(5.5.22) 5(5.5.21) RS Hm, AW
(5.5.21) dupar , RIEHRIE R POE S AT A (5. 5. 15) AL
FHHIEE B2 A 0 E A
B F (5. 5. 15) oz, B3 0 A O A R A R 80 00 99 2 (5. 5. 21).
B7E SR B AR AF LB X A (5.5.22) , ik

S U -1]+ 5
= < ” itx t2x2
- ;fm [e -1 +7] dF,(x) =0 (5.5.29)
B (5.5.12) A 7§ cos tx—l+t7x>0’lﬁﬁiﬁﬁﬁ®ﬁ%£%ﬂ
RIENK, K
Re( X [ [ -1+ aFu®)
- S fesse -1+ o

= "Z:;J’m >‘r[cos tx -1 +t22_x2] dF (%) ’
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INESUENE

=t2_2if| > deF"k(x) - 2kif dF"k(x)

=17 lzl >7

> (— ~ 27" ) Zf AdF () (5.5.30)

HAXEE >0, AT R 7 t,ﬁ-—z-—2‘r—2>0, XAt (5.5.29),
(5.5.30) Al 4%

(5-27) 2., b o

WOMREE D& S A4 BT, <8 FRIEEE
=, BFHie

PRAE DUAR S A T o OB PR RS R A, BB AT
DA i AR TR 45 R

B, AR B ST R 4 A6 5 A MO ARE AR - SR E TR R
EFES5.5.2 By

B, RMS RGN ERFS,EE =a,0<0 =
D¢, <o , T

B,=/no (5.5.31)
XA
Bli;fl —ayl >fa,,(x B ak)ZdFk(x)
: 12 . ,,f (x - a)dF(x) (5.5.32)
no lz—al >r0n

BFHEO0<o’<o , ERABMBDY nooo BT 0, BAEN
AR BIR BT A AU AR BR i B L.
THEHRMNERAE LA RABER.
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EIES5.5.3 FELE, -RMNMEIERFY ,FEFHRK,,
K
f# max 1g1<K, (n=1,2,-),H ILIE B—":O,F!IJ

R
[EB] BEE,MEEH >0, RE n £ KA 2K, <
B, , B
l§;-a;1 <2K,, j=1,2,:,n
A
{1¢-a;1<eB,} =2 (1<j<n) (5.5.33)
B LA
llm Zf (x —aj)zdFj(x)

_123322] (% - a,)’dF(x) =1
H U ARE AR R BRWE, TP ORRERML. -
EHES.S.4(EREHEXR) MREXHLM M ER TS
£,67, ,f,.,ﬁﬁii’ﬁﬁiiﬁ—/\ﬁﬁ >0, 4 n— oo B},
Bz,sZElfk—a,‘l ® 50 (5.5.34)
m
1 - 1 * 1272
P{I_}—";l (é, -a,) < x} —>\/2—_1J_“e de
(JEBA] REBIEARENBEZERTT. FXLE,
1 n

2
— - F
Bi;fl o >-rB,,(x @) dF. (%)
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