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L1 % & =R

W38 DT BB G A I — T T8 AR, i T REBL B A AR 5k 1 » i
FEAE 23 B WL R . BERLIR I R AR A A & 2 — , BRI BT A
T B4 S 4 R AR A PR X A IR TR AR 25 il L 10 0. Q TN TGER o FRHEA
B0 I TE A FRVBEILE M, REAS 23 ] Q WA R R FH, 2 B SRR A AT E
H1F

BV 11 B0 RES TR Q NE TR RS & HE (collection) (57
PREEZE) , R

(1) NEZ.

(2) & A€ F, M A=0\A€ FORRESHHD.

(3) # A, €F (n=1,2+), Wl UA, € FCIFIIHE ). Wk # o~ RE(sig-
ma-algebra) (Borel I35 2 415 (field of events)), Q%)) W]l 2 B8] (measura-
ble space).

i X AT AR 3

4) FeZ

(5) # A,BEZ, M A\BE FURZEEH .
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EX 1.2 #W@Q,PDHnlzsE], PO ) e A F FRSEE R %, W .
(D) £ A€ Z,0<P(A)<1FEftD).
(2) PCO)=1CGE#HM).

(3) MPBEAMBTIE Ars Ay, C4 i) B, ANA;=2), HP(UA)

= DVPA) (AIFIAT AN WFK P 22,7 ) L HI#EZE (probability) , (2.7, P) #
i=1

ﬁﬁ*?l‘ﬁl(probability space) , P(A) FHM4 A fIHER.

B A2 U :

(4) A,BEZ ,ACB,N| P(B\A)=P(B)—P(A) (A 5.

# A CA 1 n=1L, A, =1 BRI S 5 A DA =1L, FRA
PR

BIRHIRAA,  n=>1) I, T A, = UA BIR (A, n>1) R ik

5. limA, = N A..
(5) CHESRHIIELEEE 2 (A, n=>1 VR SR i 35451
limP(A,) = P(limA,)

n—»oo n—»co

EX 1.3 #WQ,% P) A%z E,BEZ, H P(B)>0, R M ER A€ ,id

__ P(AB)
P(A|B) = P(B)

MFR PA|B) 3t B KA T 54 A R A1 4 (conditional probability).
HI 2R PR R I E O] 72 -
(1) Fekr
B A,BEF N

P(AB) = P(B)P(A | B)
—fBeHb, A, €F (i=1,2,++,n) H P(A;Ay+++A,—1)>0, 1
P(AA;+++A,) = P(ADP(A, | ADP(A; | AjA)P(A, | AjAy++A, )
(2) 2HERAR
BQ,% P)RER2E,ACT, B.€F (i=1,2,~+,n),BB; =& (i#j), H

UB,=0,P(B)>0.

P(A) = D>)P(B)P(A | B)
i=1

(3) Bayes A%
iﬁ(ﬂ,?,P)%ﬁ%%l‘m,AegyB;69_(21,2,“',n),BiBj:Q (1¢])’E.



1 MR AR 3

UB,=0,P(B)>0,P(A)>0,]
P(BOP(A | B)

n

ZP(B,-)P(A | B)

P(Bi IA) S

— el AT Ar s Azt A € F ﬁP(ﬂA) = HP(A) WIFR 7 R3S ik .

1.2 MMEZRELS>H

B2 B R R ) B ST G 2 — » BEHLZS B GE B A 4 i B BOK
iR,

T 1.4 QT P) NERE ], X=X () XAE O LR SKAERE IR
StFAERSLE 2.8 X ((—ooszD={w ' X<z} €F, MFR XN F LHIBE
#1358 (random variable) , fRii A r. v. X.

BEHLAS B 52 R b2 (Q, P F (R, Z(R)) I ] il it 5 (B0 » 3L 0 (XD =
(X~1(B)|BE R} CF,Fk o (X) NEEHLAE R X FreEINK o . B

F(z) = P(X<z) = Plow: X(w) <z}
= P(X € (—oo,z])
= P(X' ((—o0,z]))
S BENLAE B X 1143 %6 B3 (distribution function) (faiigm d. £.).

H 8 > S A BRI T P

(1) F(x) R B12Y o<z, B, Fx)<SKF(22)5

(2) F(‘OO)=IEr_an(x)=0,F(+OO)=Ilai5ran(x)=1;

(3) F()RAHELEN, il F(z+0)=F(2.

AT RAGERA , 52 MFE R 9 S2AE BB F (o) » W 2 3R 3 A, W BEFE A
W25 6] (Q, 7, P)_H3EANBELAS B IR 43 A REK

Hey B LB , BT

EY 15 Q.7 P) IR, X=X (w)=(X(w), X5 (@) sy Xa (@)
2 U AE O F G n dE2s (] R AU I 1) B S R X TAERE x= (s e 305y )
ER,A{w: Xu (W<x1,X> (w) ==z % 1p ()T e, I)—llJﬁ”\' X=X (w) N n 4

TE. WK
Fiz) = FCEisxis=sZs)
= Plot X1 (@) Kz Xolw) <xzs s Xolw) < 20)
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A X=X ()= (X1 () Xz (@) 5+, X, () I BE B 4375 21,

RELAE BEAT IR . B R B AL A B R S R B LA i, 55 SR B A 1
BRI FIME RS> A BRI : pr = P(X = 20) (k = 1,2,++), H A R B Ky
F(x) = > pus EES R LS (0 ME 243 A A S 298 1 B 0 () KAk , Hor A

<z

REH o = |7 fod.

SRALUS » FTRE S n GERERIAE I X = (X, X oo X, ) BUIEA 505 91) FIIBE 25 40 A
BREUNT -
XTI R X=(X,,X,, -, X,) A4 451
Pyoye, = P(Xy = 20, X5 = 3500, X, = 2,)
Hp 2. € L, L Bl i=1,2, ,n, X IS5 BN

F(yl 1 V20t s V) = Z le.m.x" (y1 ' V2 ,'",y,.) € R”

%< si=1,2,ym

M TEERBEHER X = (X1, Xo, -+, X,), QIR R #9367 56 %
f(l‘l ' L2 9'";1',,) ,Xiﬂ:{fﬁ(yl s V2"t ,y,.) €R” yﬁ X:(Xl ,Xz 2y an)Bg&'gﬁ
Aii BRI

Flonsgari, 3 [P PR g 2l ety i,
f(fl s L2 9"'91'71)?‘7 X H‘Jﬁ%%ﬁ%ﬁ-

L3 HFHERAMRK

B X=X C O SRR 0.7, P) by rv. R | X dP<oo, 3t

Frr.ov.X 8 A 2 (expectation) B BT (B r. v. X KD, i0k EX,
HR¥EX.

EXE f XdP

B 2t T E R EX — [ zdF (o .

B g(x) & R' [ Borel B W o %0, W3R r. v. g (XD Wy %0 2= 81 77 1, Bp
Elg(X) |<oo, A4y A5 a] 41

Eg(0 = | g00dP = [ g()dF ()
Bk RIERE A rov. XY BCH B LR, SR E 0 k BB A 4B (k-th moment
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about the origin) ,it. A ax » B

208
a = EX* =j P

—oo

Bk RIEEELE rov. | X% BBCEEWRAETE, AR E R k &3 R R %E (k-th

absolute moment about the origin) , it A B » EJ

-+ oo
fe=ElX 1= "l 21*dF@

HKABlH, X 1 k Bl 4B ( k-th central moment) e 1 k By 48 X Hp o0s 4B (k-th
absolutely central moment)y, 235l E X K

oo
= EX—EX* = [Tz —a)*dF ()

s )

b
o = E| X=—EX [* =j | 2—a |*dF(2)

RATHR B0 R 75 2 (variance) , it i VarX 5 DX, BARH
VarX = pp= v2.= —af
KT HCEERE 5 WUE T 5P -
D #Hrov. X,r.v.Y WIS EX M EY 748, WA EE LS «» B E(@X+pY)
ﬂﬁﬁaﬂ»E(aX‘i‘,@Y):aEX—F‘BEY;
(2) B AEF A In FRtE A Rtk # EX 776, W ECXTLOWAFEE, B

E(XI,) = LXdP
(3) B{A R QB— R4, B AiNA; =D G#j) , H 0= LIJAI- S
EX — jﬂXdP . ZJA XdP

6T ARAENE A I BB AN 7 43 2 A -
EIE L1 BN rov. X FELE p>0,ff E| X | 2<<oo, MA
lijgx”Pﬂ X | =&ie=0

FIE1.2 BN v X0 (a s, BRI A LR F()  IB4 EX<coMyFu B &M 2
J:u — F(z))dz < oo

Wit EX = |~ (11— F(@))dz.
i 11 EIX|<oofimaR [ Fde 5[ T A—FG)de B,
XA
EX = [ Q—FG@)de—[ FGdz
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B L2 XT0< p<ooE | X [P < oo MEBRAHLS P X |> 0/
n=1

< oo, WEMT D " P(| X | = n) < oo.
=1

1.4 442 R foF R K

FRIE R BRI S BENLAS & 0 A X — DR EW TR, FRERBCR it L E
BoR AR 5182 , T HAFE KB B A1 2 Hrd .

EX 1.6 ¥ X j&n 4EBEHLAS B (BEPLI ED , 73016 BB F(o) , #k F(2) 1
Fourier-Stieltjes 28t

£ =E@) =" dF(@), —eo<i<oo

—oo

B X HI4SHE BB # (characteristic function) , fajic c. f.

MATE 7 RRAE pRASUR SE AR & ¢ 19 52 (E sRER , BB ALAS & A REAE PR & — & A7
TEHY.
%,I X%%ﬁﬁﬁpﬁmk}%’%ﬁyu Pk:P(X:Ik) (k:1,29"')’mu

g(t) = i ek p
k=1
M X RESERIBENLAL & R E R ECH £, N

oo

g =J_ e f(x)de, —oo<t< oo

MGE S TRATTREE R R E R0 4N T 14 % -

(D g(0)=1;

(2) AR g |<1;

(3) GHExFRM g(—D=g®;

(4 GEfUEM X FAERIEEE n JAEE R t1 oty ot IR E 21,522,000,
Zas B

Zg(tk =) 2—120

k,l=1

(5) GELM)g(OHR R b —BUELE RS
(6) A5 BR 24 7 BEHL AR 5 71K RAE R 8055 T4 B R AIE R AR SR AR BB L
R X, Xy X EMS, X=X+ X, +--+X, [ RHIE SR
g) =g g @) g, (@)
Hrp gz(t)jhlfﬁmg?% X: PIFHIE R B
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(7) CEHE SRECS 5 10 6 ) A RENUE & X M9 n BYE EX" #7476, W X AARAE B
g (OIS n K, B k<n i}, F g® (O=1"EX*;

(8) BEMLAD B H 43 A BRI ER H LR R Z50HE— T <E

EHE 1.3 (Bocher EHDR" | ifi%lg () FFA RS BHRFIE o % HALY
g ESAEfEH g(0)=1.

EIE 1.4 GUEEARD B F() RN X #9417 BRI, A R I RFAE BR 2K
K g(@) #2153 R F() WIELE A W

T ] Lo iy
Flz) —F(z) = & lim [ S =g e

— i

TR AR, BLAT A R AT 56 25010 T A 23 A BRSO A 45 19, pl B3 vl b — A5
52— ANBELAS BRI , 24 B B R R BRSO S 1. 358 B, B X XTAR
PRSI X F— X A AR B 4076 B A E X g(1) =Ee* =Ee ® =g(—1) =g,
kDL g (O RTH s RZ . M g(0) =Ee™ =g(D=g(—D=Ee*HMX fi—XH
) AT BRI, TR I BT 0 20 A R EIORE 45 X BER X R X R I

1.1 % X RN B, p) 3R X EHERE g (0 & EX,EX*,DX.

R X W5k P{X=k)=Cip*q"* (¢=1—p,k=0,1,2,+,m).

g(t) = D e=Chprqm* = D CE(pe) g™ = (pe' + )"
k=0 k=0

i

EX =—ig/ (0 =i S (pe" +) limo = mp

2
Ex® & i igtepy 2Ll j—tz(pe'w S TR bR R

Bl 1.2 B X~NO,1),3K X BRHERE g (D).

1 oo .2
()= — e
% g MJWC

T | ize /2 | = | ze @2 | ,E_ér_; | x| e /2 dx << oo, A% FRBHIR S, 5

g W Z—;—Jw S P 12 ro e (— de=72)
N LY T N LT

. oo o0 . 2
1 ir—="/2 ___zj et = By =g (1)

B
TR IR

g+ =0
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XORAE R A B R A
dg(®)
g
PIARRMG Ing (D = —¢*/2+c, BHFRHBEM K g()=e /" 1 F g(0)=1,H
I, e=0. FH X WIE BBl g (D) =772
Bi1.3 &% X,Y MHRSL, X~Bn, p) »Y~B(m, p) ,JEH : X+Y~ (ntm, p).
IER XY BURRAE R B4 R
8y (1) = (g+pe")™, g, (1) = (g+pe)™, q=1—p
X+Y [R-E s %l
By (D) =g, g, (&) = (g4 pet)™™, q=1+p
B XY (R RBOR IR BB n -t p — T4 i (K RAE R ph M e
X+Y ~ (n+m,p)
Wt — 25t T H M A B3R 25 FVRRAE SR8
FEAIFSE B S S5 A BENLAS BB, LB BRI B i R L 77 (.
EX 17 REEHAER X BMFIR pr =P(X=k) (k=0,1,2,-), HH

:E]l% =1,%
k=0

~=fdi

P(s) = EG*Y = > pis*
k=0

o X 1B R B (SR FR4BE 28 4 B R, probability generating function).

B RECEA T AR

(€D) ﬂEﬁ%ﬁﬁl‘ﬁMEEﬂ@ﬁﬁﬂEﬁﬁﬁ@ﬁ"ﬁ i€ 5

(2) P(L=1,P()TE|s| <1 45t H—Ble s

(3) A BEVIAS R X 1Y L B EAEAE , T DA s e s=1 HEER TR H
M, EX=P' (1),EX*=P'(1)+P'(1);

(4) 7 7 BEALAR B 22 B PR 2% T B R B L.

iEB (D) P(s) = Zpks = Epks + Zpks y ‘m=0,1,2+
k=nt1
Biixt s sKn l?*%u%@u
PP () =nlp,+ D) k(k —1)+(k —n+1) pesc™

k=ntl
2 s=0,0 p (0 =n!p,, Wit
(n)
Pn:p—(O)’ n=0,1,-

n!

(3) B P(s) = D) pus* 8B P'(s) = D) kpus™ , 4 541,185
k=0 k=1
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EX = > kv, =P
- RAr i E)
EX? = P(1)+ P'(D)

Bl1.4 MEEASHN1,2,3,4,5,6 B/NBRIGEE T, AR BRI 5 18R, 5K
Fiis- S5 AR 15 HESR.

B A X N RBUSH/NERIG SIS, B X, AHEM Y, X=X, FX, 4+
X Ry TR S i i) S A

X (B eR B

P.(s)r = %(s—’—sz A see - 55)
X WEERECH
5
By = élg<s+sz o0 = S (1= )3 (A — 5

Bk P () JRIFRI S HFREC Bk, P(X=15) =221,

1.5 FAE 25| 69 sut
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