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F1E 5 £ &

[(EASHA] MAZIAALARAFHETL, TRRRBEAZMMEMNEEH T
L, RAFREMMEZTOBRESF(AIEH 2, BEREENEEG S HE, £ LM
EENBETERIRK. LEOH ., FH>H), MAEITHRTFRHE(AEEKFHE. T £,
WA ELE), ENEITHBIME, AN, XERGERLRBEENLEITHOLSAH. HFHE,
FMEAEERFTRL, REMX.

MMEBHREIK . n FESHMAE EREHRFHLZRATFHRE.

L1 WA R=E
1. BE=g
2 L
(D’ QRFEAZE, 7R OQPEETEMROES, WRHEL .
@ neF;
@ # A€, MA€Z;
Q@ #A €% n=1,2, -, M

UA, €%

AR FRH—FHE, Bk 7 o 5.
(2) WO RFEAZNR, FR—FMHE, EXFEF ERSERE PCOWMRHERE -
D VAEZ, P(A)>=0;
@ P()=1;
@ HFAEF n=1,2, =, HAA, =D, iFjs i j=1, 2, =, M

P(U A)= X P(A)
"= =1

ML PR _ICHWQ, P EHBER, R P(AORNEM ANEE, R=x4HWQ, 7, P) K
73 (8],

2. BMEEBRHESS

L

(LD ’RW, F P)R—BMESH, EXEQLHLREB X)), MR VzER,
(ol X(w)<z}EF, W X & 7 WBEVLEE. K

Fex) = P(X L x)y — << x<<t+ o0

HHEHLAE R X B4 eR 3.

(2) %2, % P)A—HMETE, EXEQ LM TERRX()=(X,(+)
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X, )y ey X, (o)), R Vx=(2,5 2,5 **» 7,) ER", {0| X, ()<, X, (@)<2x;>
o X ()<z,} €F, MR X=(X,, X,, s X, )0 n EREYVIE R » FFEVLEE. 7K
F(x) = F(xyy 2,5 s 2,0 = P(X, < 2,0 X, <235 5 X, < 2,)
x = (x5 Tzs =y &,) €ER

X BB A R A

) BX=(X,, Xp» =y XD)R— n FFEHIER, 7§ Fx (z)=PX,;<<z), —o0<
xr<too, B X XKF X, WK KB WMRANTFTHEEN 2, 2,5 - 2,ER, A

Flxys x5 ***y x,) = FX1 (xl)sz(xz)'"FX"(z,,)

MFRFEVLAER X, , X,, -, X, MEMSL.

3. TR FIHFIE

D £

D & X R—AHHER, F@REABEL, # [ | x| dF@) <+ oo, W

def
EX

j:I dF (z) HBEHLAS B X M3 1R sk 44 .
() % X RHNER, # E|X|*<+oo, MK

def

DX E(X — EX)?

YRR X #J7 £,
() B’ X, Y REHER, % EIX|"<too, E|Y|*<+oo, MF

cov(X, Y) —L E[(X — EX)(Y — EY)]
HHEVIAR X, Y Mth 2. & DX>0, DY>0, WK
def cov(X, Y)
e /DX VDY
HBEVLAER X, Y FMAHEXRE, %ny=09 WFR X, Y AHEX.

@ B X=(X,s X,» =) X,)B n BEHER, W EX ——(EX, , EX,, =, EX,)% n
FREYARE X WHERE. R

cov(X,, X;) cov(X;, X,) - cov(X,, X))
3 def |cov(X,, X;) cov(X,, X,) - cov(X,, X,)
cov(X,, X,) cov(X,, X,) - cov(X,, X,)
Hon RNV R X M E5E .

2) 2R FAL®R
WBRXE—-HEHIER, HABGREN F(2), y=g(x) BEZ R, WHE

erg(x) dF(x) f77E, W

+oo
Y — B ] = j ) ARG

—oco

2 iﬁx=(X19 Xys =0y Xﬂ%ﬂﬁﬁl‘ﬁﬂl’?ﬁﬁ, ﬁﬁéﬁiﬁ%ﬁj‘] Fxys 259 =5 x,)5
— 9 —



+oo +oo +oo
gy zp0 s s REGES MR [ [ gz, 2) PG 2 s 2

e, W

foo (oo o0
Elg(X,, X,, =+ X0] =J J J gCxy s Xz 29 2,) dF (@5 xp5 === ;)

(3) #a, b RIEEMNEE, W E(aX+bY)=aEX+bHEY.

4) % X, YHEM, a, b B¥EE, W EXY=EXEY, D(aX+bY)=da’DX+b’DY.

(5) % X BEHHATR, & E|X|"<+oo, r>0, N
AP 1
er

P(l X |=e) <

o, A

Pt] X—EX |me) < 2X
€

(6) &’ X ZFEVLAZER, W DX=0 WAEEZHR P(X=0=1(C BR¥¥0.

4. BN EBHSESS
I EXL
(D B X REORNAER, KoM EHN Flo), MR

ef . B
¢<t>d=E[e”x] =J & dF(z), —oco<t<too,j= /=1
REEPLAE B X W FFAE R 5.
(2) BX=(X,y Xps =5 XDOR n EHEYER, HERSSHERN F()=F(z,, z,,
ey x,) s R
e(8) = o, tyy **+5 t,) &l E[e* ] = E[exp(szkX,t)]
k=1

oo oo +o0
= J J f explj(t,x, +tyx, + = +t,x,)] dF(x,s x5, ***» x,)

t= (2, t;5 *»*» t,) ER"
HHEHLAE B X BHEFAE R K.
(3) & X RIFREMEILER, HAaHmBEEHN F(o), WK

def _x Tes
E[e™ jzf = dF(z)

0

F(s)
A F(x) W) Laplace &, H s=a+jb, a>0.

(4) BRI R X BEERER, Hom@EAh P(X=k=p, k=0, 1, 2, -

def

G(s)

FEEPLAE B X BB R SR
2) 2Rt
(1) BEYLER X MR ER S o (DO BB M T HR -
D o) | <Kp0)=1;
@ (D =p(—1), HFo(OFER () HIFLHE;
® BBEHER Y=aX+b, 5 a, b BUE, W oy (D=c"g, (a);

E[s*]= D)s*ps» —1<s<1
k

» WFR



@ p(DFE(—oo0, +o0) k—BikLE;
© REEHER X, Y HEMS, Z=X+Y, M ¢, () =gy (D gy (1)
® (O RIFEH, BN FERNEEE 2, EEEI 2,0 2,0 0 =, FIER LR

Lis Lyy "9 L, ﬁ

Z": Z":ga(t, —t)zz, =0
@ ZHEHER X 2 BRSEFE, W oOFE k<) Br 2%, H
e® (0) =FEX*, k< n
(2) FEALAE B 4> eR ORI R AE sR OAH B ME— B 2 , B —— X RLAY.
(3) B oWOWR p(0)=1, HFf —co<t<too L BREZLMNEEEE, W o(2) RIFIE K
B RBERMENERIEREN.
D) n BHEPERX=(X,, X,, = X)HFFMERE o) =09, , t,, =, t, BHWTF
PR -
D |glt; » s v £,) |5@(04 Oy ==y BI=1;
@ @Cys Bys *s ) =@ 1y Ty 2=y —L,);
@ #Y=aX +a,X,++a,X,, W ¢,(&)=gp(a;ts ats **+5 a,t);
@ ¢ty t,5 s t,)FER" L —BUESE;
® X, X, - X, HEMS M TRELRMER ot 8,5 - t) =gy )y () gy (1,5
® rA<k<m)HEREHLAER (X, X,, =, X,)HEIEREH

¢X1.X2.-~-.Xk(t1’ tz! 200 tk) = ¢(t19 129 2% g t,,v 09 b ) 0)

@ R ELX0 Xpe - X JF7AE, W)

ghi Ryt

-2y (s tys s t
E[X4 X -X5] =j = [ ACER n>]
t. =t =¢ =0

At 9tk vee 9t
1 2 n 1 2

(5) Laplace ZF# BLFH 0 H i -
@D & F(s)=Lf(x)), W Lf (x))=sF(s)—f(0);
® ® =27, W 2([ rw a)=E2,

)

@ B E)=Lf(x)), M Le ™ f(x))=F(st+a);
@ B FSH=LF(x)), M X f(x—a)h(z—a))=e “F(s), H
0, z2<0
1, z>0
® B FG)=Lf(x)), G(s)=Hg(x)), M
L f(x) % g(x)) = F()G(s)

h(x) = {

Hd
Flad + gl = Jrf(t)g(x—t) dg = sz(x—t)g(t) ds
0 0
® W F()=%Xf(z)), W Laplace K AF# K

1™

fla) =5 e"F(s) ds, Re s >0

—oo



(6) B} R BCEA T MR -
O MEHLAERK SRS ER ——xt N AT —#E. MEEILEER X Kot

HP(X=k)=py, k=0, 1, 2, =, MHBEEHK G = D )s*pp, —1<s<1; Rdk, &

BB R BN G = Dstpes — 1 <s <1, MHESAAHN p = G (0).

@ |G <G =1

@ REEHER X MEBERE N Gx (), M Y=aX+b(a, b HIEHREH K&K BN
Gy () =5"Gx (s*).

@ B Xis Xo» vy X,MEIS, HEBEBSHH Gx, (), Gx, (), =, Gx (s, W
X=X,+X;+-+X, RN Gx () =Gx, ()Gx, (s)Gx (). H5HIMH, X4 X,, X,,
oy X AHE IS RSB, LR BB RECH GG, W Gx (=[G ]".

® FFEHLAR X 8 n B RS EAETE, WHB R GO k<M IBFFE, B Xk
MraE ] g B RE s=1 BB S ER. B, EX=G (1), EX*=G'()+G (D).

® B Xy, Xpy o0y X,y - MHEMSL 5370, HILRBEEHEN G (5), Y RBUEEHK
RN R, HBEEN G (. HY 5X,, X,, =, X, «HEM, 4 X=X, +X,+
Xy, W X MEEEECH G()=G,[G () ].

5. n §ESHENTR

DN 58

WX=(X,, X,, = X)) nEFEIER, RHKE M REH

F(x) = FCxyo Tys 225 T.)

N z, 1 1 o
- LJ;---L RN exp[—?(x—p)B l(x—y)T] N

Hep
X = (I]q Ty °°°y I")
def
”:([11’ Hea s /.l,,) (EX19 EX29 Skl EX")
cov(X;y X,) cov(X,, X;) == ecov(X;y X )
% def |cov(X,, X;) cov(X,, X,) -+ cov(X,, X,)
cov(X,s X;) cov(X,y X,) - cov(X,, X,)
MR X=(X,, X,y s X)IRM p A¥EME, BAM T EZEEN FEES S/, i H
X’\‘N(”v B).

2) T2 M F AL
(1) -&X:(le qu 2Ly X")NN(Fs B)’ l]y 127 S&2%y ln E’:%‘-&, mu

Y = DI0X, ~ N( D) bper D) D0Ud, cov(X,, X))
k=1 k=1

i=1 k=1
Hrp
w=EX,, k=1, 2, =, n
(2) i&x:(xl ) X29 R X,,)NN(Fp B)9 m<n, mux B‘Jm /[\ﬁﬁmﬁiﬂ{]m Zﬁ%m@

— 5 =



B X=(X,, X,» = X)BM m ZEXNME N, B), K
B= (s prs s p)
cov(X,, X)) cov(X,, X,) - cov(X,, X,)
& cov(X,, X;) cov(X,, X,) - cov(X,, X,)
cov(X,, X,) cov(X,, X,) - cov(X,, X,)
3) ®X=(X,, X5 »*» X)~N(u, B), Hm HREIERY B X HLELHK, B
Y=XC, HP CRaXm WM, WY RN m FED4H N@uC, C'BC).
4) X=X, X,, > X)~N@, B, M X,, X,, -, X, HEMI N AREEZHGE
X,s Xy 000 X, BHIAHK.
6. FUHHFEHRE
1) =L
(DO BX, VRE_HABEHIEER, MTEBBEEER e RAE y, P(y—e<<VY<yt+e)>
0, HX FAEBMELE =, HIR

; - _ o PIX<x, y—e<Y< y+e)
EI.I.IOEP(X<I|y e<Y<<y+e) (1:2 PG—c<Y<yto

e, WARIRR (X, VXF X EZ G Y=y THHFRESHRE, iI£h P(X<z|Y=y)
B Fyy(zly). K, B POY<y|X=2 Fyx (y | K& n EHEITE X=(X,, X,,
oy XIORF X, BEFRHFX =2, = Xi 1 =21 Xipy =205 = X, =z, THIRERR
ﬁﬁFx,!x].m.xh ;X

1o Xopye e X, (x,-l.l'] ¥ %y Lo qy Lagpq e =y I").

(2) (X, VR_HMILER, Fyy (x| )2 X P& RE, WK
E(X | y) = J+wx dF G | 39

N X LMY=y TRHEGEFEME. BT EX|yE y MBS, Bt E(X|Y) 2B
BY WRE, RV X ERMHY THRRGEFME. KL, Y EFRHF X THRARF
WHEE (Y| X).

Q) B’X=(X,s X5 s XD n FREIER, Fyx,...x_ .x
T Tipys s )0 X, BIERMESrAa R, MR

ECK; | @10 =5 Toge Zpis %2 2,0

Lyt x" (-r,' |Il g 2%y

def [+
xdFx x  ..x . x, . ..x (x | 2o o5 Hpgs By =y B
- oy =17 Vil n

HX EFHEX =z, vy Xiy=z s Xy =Zigqr - X, =z, THEHREHER. K
E(XiIXl 759 X 19 X000 X)) A X, E%ﬁ“ X X1 Xigr» mew, X —FE(J%#F&'%
B,

2) TEHHFFE®R

Cl) ECECX; | Xys oy Kingy Xy w5 XD)I=EX,,

@) 'X,, X, -, X, B, M EX; | X, >y Xiy» Xip1s =y X,)=EX..

B WX=(X,, X, s X ORnFEHILER, g(x,, 5 2,1y Tigyy >y x,) RES
PR%L, T
- 6 s



ElXg( Xy o9 Xogs Xuprn =00 X)) | Xyooroy X s Xifin =505 X))

= g(X,s oy Xiys Xipgs o5 XDEWX; | Xy o0y X5 Xipys o5 X))

D BEX=(X,, X,y =y X)) n FEHEHER, k<n—1, W
ECE(X, | Xy ooe X, ) | Xy»soomy X)) = ECX, | X5 #5 X,
7. BEALEE R FF 5 A9 W S
1) 3L
(1 (SO X F 436 BBFUF, (25 n=1, 2, =}, WRFFE—NIERERH F(o),
limF,(x) = F(x)

1E F(o) W8 — &S & FE RS, MFR(F, (2), n=1, 2, -} F{WHTF F(x), HieHN F, ()
iF(z).
(2) (kS HWBDFFEIER X,, n=1, 2, -, X WAFHRBAHNHAF,(2), n=1,

2, o fll F(2), WRF, (x)>F (), MEK{X,, n=1, 2, - MEAHRNTF X, FiEk X, ~X.
(3) (HRIEEWHO WRX FAER >0, limP(] X, —X [=e) =0, WHK{X,, n=1, 2,

BRI X, 2R X, X B p limX, = X,

(4) (r Fﬁqﬂ[ﬂ)iﬁﬁ“ﬁm@% X,,’ 7l=].9 29 "'& XﬁElX"Ir<+Ooy 7l=11 29 nsey
E|X|"<+oo, HB rG>OREE, R imE | X, — X |” =0, MHK{X,, n=1, 2, «}r

BT X, Hidk X, —X.
(5) (JLFA ¥ g qu& =X)=1, M#HK(X,, n=1, 2, -} LAWK T

X, XFR{X,, n=1, 2, =} IR 1 KT X, Hick X, > X.

2) 22N RALR

(D BEYLZE BT MRS Z B K RN

JLF- 42b Aab iz $5=> K ABE 38 WA 8= 44K 43 A W88

r B UL S5 =K ABE R WA S => 4K 43 A WS

(2) (BRBERA :

@ Bernoulli XK E®R: K’ n, X/AAFEn E Bernoulli i FFHMH A HIARE, i p £
AERREPEG A BAMESE, MVe>0, F

limP

n—A—P‘>E)=0
n

@ Chebyshev X¥ER: & X,, X,, =, X,, ~RBEHAHEXWHEITERFT], 58—
FVLERBAEAEARM T E, HFEHENAL XMW ER, BBFLE M>0, DX, <M,
k:l’ 2’ Sy BIIJV6>O, ﬁ

iEXk

. 1< 1
limp (| £ 33X, — 13

® Khintchine X#E®: & X,, X,, =, X,, ~BHEM RS A HEILEEFEY,
HEERBBESE, p=EX,<t+oo, k=1, 2, =, MVe>0, F

limP()%iXk—p’>e)= 0
k=1

n—>oco

26)20



@ Markov KB E®#: & X,, X,, =, X,, - EHEIEEFS], B
lim %D (3}%,)= 0

mvye>0, &

3|

limP

. L@
;Xk—;ZEXk

k=1

>e)=0

) BmREERA -
D Borel X¥ER: % n, £/ n E Bernoulli IR FFHHF A HIEAKE, M p ¥R
BXREFPEMHA HIOEE, N

P(limﬁA = p>= 1

n—-co M

@ Kolmogorov X ¥ E#: X X,, X,, =, X,, ~BRHEEMIHWEIEZEFS], H
ZD)Z(" <+ oo

n=1

i
P(}irg—}l-,;(Xk —EX,) =0)=1

® Kolmogorov X ¥ EHE: & X,, X,, ==, X,, = BHEMESHOBEIEEF,
L STX, S L R AR EX, LS T 4

L2 B B f# Hr

1.1 FE—WEEP, REANABE 2 KER, MKEREA BREIm KER, Hb
n>m. BEERFEH—IHIIRFRETRER, IEAETELBES, A WEBIRA LM

i
UER B .., AFTREBR, eBRAK, &

Pum = P(A R4S | A BEIRE—F) « —
n-+m

+ P(A Bh%4i% | BBBIRE—2) .
n+m

BHEN, EABIAEGE -ENEHGT, ANERBRLATCHHBES ABE —1 51 BE
o ZHERETENBRE N, EBRIRE-FENEMET, THREMMNLER. AW
b= Pt p

FBCEIHAEIEA T
Hntm=10, FREBRML, B p,=1.
B ntm=k B, SR, Hntm=F+18, &

% n—1—m m n—Cm—1) _n—m

nd+tm n—D4m ntm n+m—1 ntm

pnm =



B, A B BB ST R R

Bl1.2 n MAKEACHIBTFRE—E, RHRSE T AL E —TE T, KK
BA kA AP A CIETHBER.
B WERRNDNPALBAEFTHCHEF " X—FHK p,=PE), MBRGE—1
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