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MAERNTEE EHE TREAFMEH Q WTFERKF,
NE1.1.1 & Q={olW—SFEMEME FIHREUT &G
(F.1)Q€EF;
(F2)&H AEF, M AE F;
(F 3)EABEAN 4, € Fom=1,2,,0 U 4,€ F.
MFR F R Q FH—1 o RBE o B(E Q BEAZE, W F RO FH—AF4E),
B XA HF B E L, AL T HEEL
()GE F,
HE F HAEAE(F2O)FR A=Q, M@ =0€F,

EFABNEAN 4, € F,m=1,2,, 0 ( 4,€ F.

H5%k, N 4,= U4, € F o (F.2)5(F.3) RAHBHEIE,
(VEH 4,€F,m=1,2,,n,M U 4,€ F, A 4,E F,

B AEF3)H R A1 = Aoz == @, BB U 4, € FES()%MTE ) 4, € F.

(4)# A,BEF,W A-B=ABEF,

B ERHE TR, &R FAERQ PREAEE ZBTIZHN, BEE T RIBOGERK JLF
AR, H—JE, WAE S, X TR R ETEFEN F —RNZEAEN, [BEE—K
FitieH, RITERINA F ES%EE.

BAERATRS | H BRI,

RE1.1.2 X FHARENTITRAGEN)EX—1EE P(A) SN, EHHEEE P(A)
R LUE &4

(P.DXEA AEF, A 0< P(A) <1 (BERAIERAME) .

(P.2)P(2) = 1(EHRMIEH) .

(POBEMIIEAN A, € Fom=1,2,, B Ak =@, i»j,0 P(U4,) = 5 P(4,) (1%
9] Z AT A ER 58 4 AT N ) o

WFR P(A)R F ERIESRIEE , BB

H(P.1),(P.2)5(P.3)AT LAHE I BESE A 40 T MR

(1) P(H) =0; (1.1)

()& A€ F,m=1,2,,n,H AA; =5, i5j,M

P(UA) = SIP(a,)  (BEmARAT) (1.2)

(3)# AcB,A,BE F, |

P(B - A) = P(B) - P(A),H P(A) < P(B) (MR BFEARWHE) ; (1.3)
()#F AEF,M P(A)=1-P(A); (1.4)
(5)#% A,BE F,W| P(AUB) = P(A) + P(B) - P(B) BERMMEAR); (1.5)

(6% Ap€ F B A, CApsism=1,2,, lim A, = U 4,00

m—*®

. 2 .



P(0 A = mngP(A )RR T ) (1.6)

(M#&H A€ F,H A, DA, 1,m=1,2,,1lim A4, _ﬂAm,ﬁllJ

m—’w

p(ﬁA ) = limP(4,)  (BERH EESEHE), (1.7)
BRI IR(Q, F, P) AR ], S 0 S LR B AL R B IR B R A 25 ], F
H9Q PR, P RE XFEF FREE, R RIS A
—ILRE(Q, F)RR R AETIZS A,
W E HFEVLRLE, Q HHEHFEAZE,A,BE F, % P(A) >0,

P(B|A) = %AAB)) (1.8)

FFEMH A REMRIFRAETEM B BRENKEHE, SEHRAEG B XTEHFA HRHER,
KU RMHE R AT (P.1),(P.2)5(P.3), BELLE , XWEEH AC F,i% P(A)>0,0
()X —1 BE F,0<P(BIA)<];

(2)P(0214)=1;
(3)#% B,€F,m=1,2,,H BB =, (ij),N

P(UB 1 A) = ZP(B | A)

EX1.1.1 FMHHAEF,m=1,2, nﬁjmﬁ’] — N EREFASR S, AT
2:044;=,(i%));@U 4, =0,

4 on oo B, AT RIME X Q MTEEFHA.

EEI1.1.1 GREANX) #ALA4, A, HEE MEH(n=2),H P(A,4,A4,_,)
>0, 0]

P(AAy-A,) = P(A)P(Ay | A)-P(A, | AjAy-A,_1); (1.9)
R
P(A1A;) = P(A))P(A; | Ay) (#F P(A)) > 0);
P(AA2A3) = P(A))P(A, | A))P(A5 | A1Ay), (3 P(A14;) > 0)

EFE1.1.2 (2HMBAKXSNIHEHAR) & A,4,,,4, MO W—1ZEE&EH4H B
P(A;)>0,(i=1,2,--,n),0

(DXHEM BE F, B

P(B) = ZP(A)P(BIA) (2HERAR); (1.10)

(2)XHEfT BE F,#5 P(B)>0 H

P41 B) = —LCADPBIA) o L IAR) (1)

EP(A YP(B | A)

WREH A,BHE
P(AB) = P(A)P(B) (1.12)
WIFRFEM A, B FHE ST .



EE1.1.3 HFEG A, BHEMS M T =XtF 44 5B;4 5B;4A 5B haHIHE
Mo
WAL, Ay, A€ FEMER SQsS<n)FIEE 1<ii<ir<<ij<nf
P(AilAiz'"Ail) = P(Ail)P(Aiz)"'P(Ai’), (1.13)

WFRE Ay, Ay, A, FHELIHST

EE1.1.4 WA LA, A€ F MEM ., HHPEE m(1<m<n) NN R
eI SLEA, MBS n AN FEAFRAHE ML .

Wit EHEMH AL A, A B,

P(UA) = 1~ 1[1- P(4)]s (1.14)

FA YA R R H A

WHALRB AR TR Q= {ol, XN MEEZERZ(Q, F,P), RN TE -1 0wE
A ME— ) — P LHX () SZXNL, BXE—EH x, 2 PHTFE 0l X (o) <zt € F, MFR
X(w)A(Q,F,P) EHBEYVLZ R, &iC X(w)H X,

FEPLZEE X BUEARET x MEER P (X <) FRA X MR8 (x HEELEED,IEHN F
(x),BP

F(x) = P(X < «x) (- < x <+ ®), (1.15)

A eREL F(x)BA THIMmR:

(1) F(x) RAERERREL, BI2Y x) < 2, B, B F(x) < F(x3);

(2)F(- ) =£mwF(x)=0,F( +®)= lim F(x)=1

() F(x) RAESR B F(x+0) = F(x)o

BA ER =R RS F(x) 2R FEHLAS 519 53 1 pR R

HH 43 A7 SRR SR S E PR AT 15

Pla<X<b)=F(b)-F(a),

P(X=2xp)=F(x9) - F(x0-0),

P(X < xp) =F(xy-0),

P(X>xg)=1-F(xg),

Pla<X<b)=F(b)-F(a-0),

Pla<X<b)=F(b-0)-F(a),

Pla<X<b)=F(b-0)-F(a-0),
WREEYZE X B A BREBUE A A/ RABRIFI T 24, AR X e BB & .
W o (k=1,2, ) BEaAEYLAE & X BETA TR EBUE, p, 2 X BUH », AIBEE .

P(X = %) = poy (k= 1,2,); (1.16)
MFR LR X MRS Al Mg, LA S
p =0, (k = 152;7)3
;Pk = 1



AR FRELAR B X B A R F (x)  AFTEAR AR R f () , (EXHER AL « A

FGo = | (1.17)
MIFR X RESRIBEYIE &, f(x) RN X B RFE R, R REE, B e
(1)f(x)=0 (-o<x< +®);
(Z)Ji:f(x)dx =13
B)TE f(x)BIFELE S « oA
F'(x) = f(x)

xHESE R R X, AL
P(X = xo) =0
Ple < X<b) =Pla<s X< b)=Pla<X<b)-=

b
Pla < X<b) = Jf(x)dx

wE B—HEHIRE , EREAZEN Q, X, Y &E XIEQ FRFEI & MFREi1H
R —AN e (X, Y) o —ZEFEHLAS B e 4ERaE LA &
THERENLIE B (X, Y) BT R BUE XN
F(x,y) = P(X<x,Y<y), (1.18)
Hep x,y AEEELE. F(x,y) BATHIHER:
(D F(x,y) 3K T « My EFEBIXFEERBEN v, 5 2 < 2 B, F(xy,y) < F(x,,
y) XM FEBRBEEN x, 5 v <y, B, 8 Flx,y)<F(x,y2);
(2)0<F(x,y)<1,H
XN FEEEER y, F(-©,y) =0, FEEBEEMN », F(x, - ©)=0,F(-®,-»)=
0,F(+o,+®)=1;
B)F(x,y)mBXTF « Jy HiESE, B
F(x +0,y) = F(x,y), F(x,y+0) = F(x,y)
(DX TFAEER (21,51, (22, 52) .3 21 < %2, 71 < y2, WA
F(x3,52) = F(x2,51) = F(x1,52) + F(x1,59) =0
BA FRIAPER A R F (v, y) @ BT Z4EFE LM 2 1 5370 R %Ko
IR _4EREHLE & (X, Y) 8 AT REBUE A A PR AT E AT 51 55 2% i, WFR (X, ¥) 4k
BRI AL &,
WX, V)T BEIRAE R (x;, ) (i =1,2, 05 = 1,2,+++) , T p; R (X, V)BUE (%, y,)
HIAE, B
P(X =x,Y=9)=p; (i=12,3j=172,) (1.19)
MpR By — 4B RENL IR B (X, Y) R i sk O BEPLAE B X fl Y MEBRE i, B
i /2
pi=0, 2 2pi=1

i=1 j=1

IR E— N E R —TTREL f(x, y) FEXHER LR x,y B



F(x,y) = Jimjiwf(u,v)dudv (1.20)
MFR(X, Y) R _HEFESERIBEYLI & B8 f(x, ) FRRA(X, V) BEEE, © A T

=

(1) f(x,y)=0;

@ |77 e ydzdy = 15
)FE f(x, y)BIEZ S (2, y) 00, B

2
flx,y) = 34)/—53(‘;; )

(4)¥ G & xoy I ERI—AXIE, 5 (X, V)TELE G NEIHER
P((X,Y) € G) = ﬂf(x,y)dxdy
WX, V)M ERECH F(x,y); 0 X, Y B3R Fx(x), Fy(y) IRIRFE R (X, V)R F
X BRRFY WGk, BA
Fy(x) = F(x, + ©), Fy(y) = F(+ »,y) (1.21)
X ERIFEALAE B X\ Y, S E N

P(X = x,,Y = y;) = p; (i =1,2,-)
0 x wsr Atk

pi. = p(X = %) = ipg, (i =1,2,) (1.22)
(X, V%F X WG T ¥ (A

py= P(Y=y) = ij (= 1,2,) (1.23)

MA(X,Y)XT Y Hh%amd,
FHX, Y)W RIBEYL 2 B REEN f(x,y), X AY FHEREFEKKICH f
(x),fy(y), 0

felo) = | feay, (1.24)

F) =] e y)ds (1.25)

SRR fx ()T fr(y) (X, Y)RT X MY BASEHMERTE,
W(X,Y)R_HEEBABEYLE R, X TREEM j,#4 P(Y=y) >0,k
P(X = xi,Y= yj) _ Py
P(Y = }’j) - p.j’
HAE Y =y, WM T BEOVIE R X B & IF4 A 5t B R9 i, PX = x;) > 0, JUFR

P(X:xi,Y=yj) Pij .
P(X =) —p U=D2) (1.21)

NI X = x; FIZRAT  BEVLER Y BRMA T
#(X, V)N =R LRI, R A f(x,y), X, Y BIBERBEE DA fr (2, fy
e 6 -

P(X:xL|Y=yl)= (l:l,z,) (126)

P(Y:y,-lX:x,-):



(y)o TR fy(x) =0, M7E X = x RMET, Y FIRAFBREE (ylx)H

_ f(x,y)
f(y | %) = fX(x) (1.28)
IR fr(y) =0, 7E Y=y BIFRMAET, X FIFMHEREEf(x1y) R
_ f(x,y)

(X, Y)W eRECH F(x,y) A% mRET AR F,(x), F,(y)o WRI FAERE
B,y H
F(x,y) = Fy(x) + Fy(y) (1.30)
WFRFEALAE B X F1Y A E IS
T EBEMIVER X 5 Y, HER L F0 T A (X, Y) /TREBME (x, , y,) %X
P(X=x,Y=y)=P(X=ux) P(Y=y), (i=12,;j=12"-)(131)
YA
XfFESRIEYE R X 5 Y, HE ST FE0 TR A L v, y, F
flx,y) = fy(x)fy(y) (1.32)
JUFAEAE RS, o f(x,y) , fy (%), o () AR (X, V) IBERFEMXT X, Y WS8R
HE,
HHEVVEE X, Y AHE M, N BRE
fy1x) = (), flxly) = fr(x)
XFEE n DNER >, 20,0, %, n TCEREL
F(xp,29,7,%,) = (X < 2, X < 22,7, X < %) (1.33)
FRA n EREDLIRI B (X, Xo, -, X,) HI 20 BB B0
%ﬁﬁ:qpﬁl n ﬁ%ﬁf(xlyxz,“',xn)ﬁ?g

F(xlvxz,-.-,Xn) = Ji'mjizm..-Ji"mf(yl’yz,...,yn)dyldyz..-dyn (1'34)
mu%(Xl,Xz,.--,Xn)j‘jﬁﬁﬂ n gﬁpﬁmrﬁ]%’f(xl’x29""x")ﬁﬁﬁm$?ﬁ:,§’ﬂﬁ
f(xl’x2""’xn) =0
thjtw imf(xl’xZ""’xn)dxldxz"'dxn =

FHH + o0 F(xy, %, x,) PRLS G, 75 550 T AR L5 509 43 7 pR L, B4, Y
AEBEDLI B (X1, X, Xy, X BISIAT BB F (1,202, 23, %4) U (X, X3) 953 A0 8RB Fx x (=1,
x3)§~7

Fxlxa(xl,x3) = P(X; < %1, X3 < x3) = F(x, + ®,23, + ®) (1.35)

EXTRERERE f(x,, 200, x,) FIFELEAF BN — o0 F| + oo fEATFRST, WA B T 2SR
BERERL, BN, (X, Xo, X3, X) IBEREBER £(x1, 22, 23, 20), W (X, X;) FIHER %
lexa(xl,x.’.)%J

+00 (4

f\'IXJ(xl1x3) = J f(xl,xz,x3,x4)dx2dx4 (136)
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X, B‘J’F@E%%Efxl(xl)*}?
le(xl) = Ji:Ji:Ji:f(xl,xz,xg,x4)dx2dx3dx4 (137)

BATH fxps s xn %y X g5y %)) TATE Xpw1 = %0155 X, = %, ISRMET, (X,
Xy, X ) AR, H

f(xl’.nixkv'"’xn)

FCor7s 2 | g 5%po1s ™3 Bpar § = i oox Kearr %) (1.38)
itq:f(xl,n.’xk’“.,x")ﬂg(Xl’X2’.“’Xn)%*%gggyﬁﬁka+1"'X,,(xk+1,“',xn)*J(Xk+19'“v
X, FIMERE B

fil4n .
flxy, %, %3)
f(x3 | #a) =fx|x2(x1,x2)
_ Sy, 20,0, %,)
Sy | Zpyy 5 %1) = faxox (x5 %250 0 )
REFA L5

SCxi 2,0 ,20) = f(x1) « flag | 2q) « a3 | 2, %0) - f (%0 | %ugs %agsto 5 %1)
R ()N X, WBERFBE; f(x |l x)) HERMH Xy =% T X, BIRMHBRERE; -
FCapl 1yt —0y s 2 VAT Xy =21, X1 = 2,1 T, X, IRGBRETE,
R, -, X)) B FRERBCH F(xy,00,x,) 5 X B ATBREON Fx () (i=1,2,7,n)0
L TAEELEE %, %0, %, B

F(xl’xZ’“"xn) = FXI(xl)FXZ(x2)"'FXn(xn) (139)
AR Xy, oo, X, RS, FE(X), -, X,) AESERELR T, EXEH T
f(xl9x2""’xn) = le(xl)sz(xz)"'an(xn) (140)

JUFAEAE RS o ﬁ':F'f(x1,xz,--',xn)%J(Xl,Xz,---,Xn)%ﬁgﬁg,fxi(xi)(i=1,2,"',m)j7
X KIREREE
H X1, Xy, X, HESIE, BF
fX."'-",._l(xl’m’x”") =fX|(xl)sz(xZ)"‘fXﬂ_l(xn—l)
fxl---xn_z(xlv"'vxn—Z) =fxl(xl)fxz(xz)"'fxn_z(xn_z)

fxlxle(xlsxz,xs) =fxl(x1)fX2(x2)fX3(x3)
Srx,(x15%2) = fx (1) fx (x2)

JLFAEAERRSL

WAL RS

XI’X27'“9X11"“

WRIHMEREREE m, X, Xy, , X,, HE ST, WIFRFEHLAR 875 RIS

WA n D 4EFENL B

.8 .



(Xl’yl)v(XZvYZ)v"'v(Xn’Yn)
ANRIHETEEL %15 y15 2252575 Xas Yoo B
PUX, s x.Visnt NiXos oo st N N 1X < %, Yo < 7al)
=PlXi<s s, Yisnl - PlXy<x Yoyl s PIX, < %, Yo < yals (1.41)

B n A~ 4ERERUE RS 1,
B=T BENLARE R KB A

— SR TR A R

WX R—EFEVAER, g(2) B—ICELEREL N Y= g(X)NREILZE,FREN X HK
o B X W AMEEER g(x)ATLIAE Y= g(x) 210,
M X REEAREYEE, BARNR(1.16) M, Y = g( X)) mERN
PCY = glm)) = pgs (B =1,2,) (1.42)
He % g(x) BAHERER, WIXT R AEZRAE M,
%X BESRIREYIA RS, REREER (X)), Y= g(x) 310 REH

Fr(y) = P(Y < 3) = P(a(X) < 9) = | flx)d (1.43)

He S =lxlg(x)<yle BFRQ.B)WFHEREKRBT v, BRME—RUKRE vy B9RE K
LERNT y RFMABHS(y) o FA,E () B—RIFATFRE, FERKE A (y) , AT
5 % B AR A 3K
Ry TR (y) 1, a<y<§B
frly) = {0’ e (1.44)

HH a=minjg(-®),g(+®)|,f=max{g(-®),g(+»)},

Bl 1.3.1 % XBRAESHAH N(p,0%) 3K X FLERHEEREY = aX + b(a=0) IERE R,

f#:H g(x) = ax + b RHIA T RE, A XKL

h(y) - .%b

BFE

1 (x—g)z}

]~
«/Era P 20?

fx(x) =
= (1.44)BN15

1 [y — Cap + b)]?
frly) = V2ro | a ICXP{— 2(0a)? }

XUEEA Y = aX + b IRIVIEZ S N(ap + b, (0a)?) , AT, IEZSBEALAER B HZME eR BT IR A IE
BoA . BB EB

a_i, b =-4, EﬂY:-X—_—H
o a

Wy BRMFRHEIES 378 N(0, 1), FTLAFRX AN Y 2 X BIARHELREYLAS & o



