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Zhi

o WIJII FE #REHECE AR

o K, VLE, & M FRHGENE RALHAR
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1 FERZOR
1.1 BXROESH
B 11 6 O£ D) OEAELT SR BEAE O LOEAEE WS, O EOEAHE F HROZH

(i) QeF
() AcF=— A€ F (AW ADWMELGEERT. )
(i) Ay, Ag,...,A,,...e F= 2, A, EF

T E ZOF &2 Q LD o BHEE VD, £72, (Q,F) 2afHlzEf L NS,

MR TIE, o BARF Oz HR LI, KT, Qz2e2HERL, 0 =Q° 22ERL VI,

EE 1.1 (), }') &ML {B, }c;r £ % LRAHD 1,
(0) 0eF, UBZG}', ﬂBze}', ﬂB €F, (4) Bi\By:=B NB§ecF

BEBA: (0) % 11 (1), (i) &0 Q€ F. koT, Q=0 &b EEEHE5,

M)A =B(1<i<n), Ai=0(G>n+1) 2B, HEL (0) D VillNL A, € FThENS, EH
L1 (i) &0 UL, Bi=UZ, A € F 2155,

(2) &# 1.1 (i) &0 Bf € FTHBM 5. (1) & de Morgan DIEANIZ &Y NI, B, = (UL, BS)® € F.

(3) &% 1.1 (ili) & de Morgan DIEANZ &V (2) L &< FEKIZGEHTE 5,

(4) Ay =By, A, =B§,n=2 LT (2) ZH XX\, O

TH 1.2 (O,F) 2 THIZEME T3, WOKMEEELT P:F = [0,1] % (Q,F) LOREHEL WS,

i) PQ)=1
i) A, eF,n=12,... %ﬁ@m;&n?&é%ﬂc WU A,NA, =0 2728 (DL E Ay, Ag, ...
BHWNHK TS S am)\ (U An)z S P(A,).
n=1

n=1

IorE, (QF,P)EMRERE VS, £, FOiikHf, Ac FIIHL P(A) 255 A ORERYL NS,

fl 1.1 (SEerpesiEay) Q={w,wy,...,wn} (HBRESH)
F=22 (QOREES; QORAEATRTH S R BELIK)
P(A) = iA A F (#AIZES A Do)
= D22 (Q F,P) & IRERERL 2\ 5, BUF, ZOBE W< SR 5,

a) Y1amz 1HELS: Q=/{1,23,4,56} P{w}) =1/6 (Vw € Q).
e e e g D #{1,35) 3 1
WZIE, P(ERHEDOED Hj%f))—P({1,3,5})_7#Q =5~ 3
b) a4 Y% 2EIFS: Q= {H T)2 = {HH, HT,TH,TT}, P({w}) = 1/4 (Yw € Q).

(H 135 (head), T 132 (tail) ZEIKkT 5, )
c) MDOHIZHEIR a e AR B A>T VWS, ZOH»SRE 1T OHD B Eehlitiz n 175, Z
DB Q= (By,..., B, Wi,..., Wyl £ 525, #Q = (a+b)" LT 5, A TERRAS £ 5 2 k [

k n—k
- (") =k S _ (" b
BUKLTE, COLE, A= (k)a bk Ch B, P(A) = (k> .



EHE 1.2 (Q F,P) ZifERZEM T 5,
1) P(0) =

n n

9) BieF,i=1,...,n, NEVICHRTHIIL, P(U Bi) =Y P(By).

4) Be F = P(B%)=1- P(B)

(1)
(2)
(3) A,B€eF,AcC B= P(A) < P(B)
(4)
(5) A,B € FizxfL P(AUB) = P(A) + P(B) — P(AN B).

FEER: (1) EEE 11 ICHERL T . a=P0) B<&.0<a<1. 2ZT. A, =0 (Vn) B U A4, =0
T ApNA,=0(m#n) THEPSEH 12 (1) X0 PO) =", P0) 2135, L a >0 THIUZL,
ZhiFa=c0 ZEHKL, 0<a<1IZFETS, o T, P)=02&72%3,

(2) Ai=B; (1<i<n),Ai=0@G>n+1) &8, U2, Ai=U",BiT. AinA;j=0(i#j) Th53
o, E#EL2 () & (1) &0, PUL, Bi) =Y P(Bi) + 22,1 P0) =Y, P(B;).
(3)Bi=A,By=B\AYX$%% B=BUBy, BINBy =0 &b (2) 5. P(B) = P(By)+P(Bs) > P(A).
(4) BUB°=Q,BNB =0 &0, £#12 (1) & (2)12kb, P(B)+P(BY)=P(Q)=1&504t5,
(5) Bi = ANB,By = ANB®, By = AN B &8BL &, By, By, B3 WHWICHEK THE0 5, (2) 1Tk
A= B1UBy % P(A) = P(B1)+P(Bs), B= BiUB;3 7% P(B) = P(B;)+P(Bs), AUB = B{UByUB3
15 P(AUB) = P(B1) 4+ P(By) + P(B3). £>T., SRS, 0

EE 1.3 A, As,... € F IZH L P(Uzozl An) < ZZOZI P(An)

SEBR: B) = Ay, By = A)\Ay, ..., B, = A\(UpZy Ar) £8BL &0 By, By, ... BEWEZHKT S, B, =
Ui, An. o T EF 1.2 (11) 12k D,

1 n=1 n=1

2
(G
o
i
C8

n=1 n

2T, mEOARFENT A, C B, &EM 1.2(3) 2 H\\ 7z, O

I 1.4 (Q,F, P) #HekZEm, (B} C F &35,

(1) BicByCc---CB,C-+ = P(U,_,Bn) = lim P(B,).
n o0
(2) Bi>ByD>---2B, D>+ = P(,_,B,) = lim P(B,).

n—oo

SEER: (1) Ay = By, A, = B,\UjZ| Br (n >2) &5 2, A, Ay, BEHWIZHEKT U}, Ay = B,
(neN), Upe; Ak =Up—; By &2 T, EF# 1.2 (i), EH 1.2 (2) 12L& D,

oo oo n n

P({J Ba) =P(|J Ar) =) P(A) = lim Y " P(Ay) = lim P((J Ay) = lim P(B,).
n=1 k=1 k=1 k=1 k=1

(2)BfC---CBSC--- ThHhdNo, FH 1.2 (4), de Morgan DL L FTHE L D

P(ﬁ B,) = 1—P((ﬁ Bn)c) = U BY) = 1_nh—>néo P(B;) = nlggo(l P(By)) = nl;n;@ P(B,). O

T 15 Q2HAL L AZZTOMAEEGHEL TS, AZELQ LD o BABFEIFTWSD2EH S, ZHIT index
BT Fa (V€A eRT, DL E RHBKD LD,

(1) Myea Fr o EBAKTH 3.

(2) NMyer Fr1FAZEL o REBOHFTRND 0 BEKTH 5,



FERA: (1) WEBMEE T3, 2) £T. A2E0Q LO o AL LT, QOREELENDH L Z LITERT
5 (o TARETIERWN), (1) £0, Fi=ea AN P AZEL o REKEOHTTRNTH D Z L 2R EEX
W, G0 F LI (ESEGLERD), A280 c BBIRFo MdoTe 5, Fpld A28 o &4
RIRDT, Fr DWITNINTH D, 5T Fo D aep Fa =F THEW, Ihid Fy o' F OEBHEATD
CFET B O

1.2 RAMHEEREEROMIL

MREM (Q,F,P)I2BWTCeF, P(C)>0DLE, RODIIIZED D,

P(ANC)

PAIC) = =5

(AeF)

EHE 1.6 P(-|C) i&nrHllzef] (Q, F) FoMRHETH 5,

SEFR: EFL 1.2 (3) &0 0< P(ANC) < P(C) %0, 0< P(A|C) < 1. &% 1.2 (i) X# 54, (i) 1
{A,} C FBEWCHRKTHIIE, B, = A,NC £ $5E B, € FTBuNB, = AnNA,NC =0 (m#n)
SN

o° P(Uph An)NC) P, Ba) S0 P(B) <= P(A,NC) S
Pl | A,lC) = n = n n =) " 21N p4,|0). 0
(U |C) P(C) P(C) EZ: nz::l (4,1C)
EH 1.3 P(A|IC) 2 FR CHERONEL XD Ac F OLMEMHERL WS, £/, P(-|C) % C B5A5
N7z L EOLMMANHERRBEL NS,

EE 1.7 RHHKD LD,
(1) (FERR) P(ANAN---NA)>0, A4, €eF(i=1,2,...,n) D& E

P(A1N Ay N+ N Ap) = P(A1)P(As|Ay) - P(Ap]Ar 0+ N Ap_1)

2) (RREOAR) {A,} C F % QOHE. Wb, {A,} REWIHKT P(4,) > 0 (n € N) 2
O=U>, A, 2ilizFET5, 2oL,

ZP P(AlA;))  (AeF)

(3) (Bayes DE¥®) {A,} CFZ2QOnELTs, ZOLE, BeF TPB)>0%56EDITHL TR
DAVAC R
P(Ay)P(B|Ay)

P(Ai|B) = S P(A,)P(B|A,)’

SR 1.1 R 17 (2), (3) X QAERMED Ay,..., Ay € FIZE o THEINTVWBIBAIZHRIT . i
B, ©2% 1.2 (i) O»bHIcEE 1.2 (2) ZHVWS Z 2T, 2<HKIZTE 3,

SEEA: (1) P(ANC) = P(A|IC)P(C) IZiERT 5, ZhaE#HELAWT,

(EE): P(Al n---N An—l)P(An‘Al n- --An_g n An—l) == P(A1 n---N An_Q)P(An_1|A1 n---N
A ) (A, \Al N--NA,_1) = =(£10).

(2) ZP BmA)fP(U(BﬁAn)):P(BﬂUAR):P(BHQ):P(B).

n=1 n) n=1

n=1
ZIT. HB20FFEmAnTHNEX (BNAL,)N(BNA,) =BNA,NA,=0&0 {BnA,} FHWNC
R THEZLITHERLUAER 1.2 (i) Z#A L7,
P(A) TS5 PB4y

(3) (FHL)= PB) =B = P(Ag|B). 22T, #H1D%ETE (2) ZHW, O




BIE 1.1 »2IRKDOHEEDD D, WLKDONIH LT 98% DR THIERIE K TH B LHE) 2R U, i
FREIZH LT 2% DR THMERIGE RT, ZORKDOBRERIT 1% THELT 5, HBEANIDHTETE
MRIGR T &, ZOADRKRYIZZDHERITHE > TWAHEREZRD X,

B ARZORRHE->TVWBHE, B 2B RTHE L T5 L, WA A LT 98% ORERTH
VRIS % RS H 5 P(B|A) = 0.98. HEEH 2R LT 2% ORER TR ISH 5 P(BJA°) = 0.02. 7. 2D
FADRHRIE 1% & b P(A) = 0.01. Kb BHRIZ P(A|B) TH5B, ULORED,

P(AIB) = P(A)P(B|A) 0.01-0.98 49 49 0331
O

P(A)P(B|A) + P(A9)P(B|A°) ~ 0.01-0.98+0.99-0.02 49+99 148

& 14 (1) P(ANB)=P(A)P(B) D&, R AL BI3MIuTHL LW, AL B ERDT,
(2) FHDH {B,} C F (FRMETHMRETE J) 126U,

P(Bn, N Bp,N---NBy,) = P(Bp,)P(By,) - P(By,) foralln; <ng<---<my (1.1)

BT &, HEDH (B, BT THE LN,

T2 1.8 (1) ABEFLLPB)>00EE, AL B <« P(AB)=P(A).
(2) HLODF By, By, ..., B, WM THNE, EEDOk=1,... niZUT, BS,...,BS, Byy1,..., By
ST L 7B,

FEEA: (1) MONZOEHRDNSHS A, (2) By, Ba,...,B, NI SE, BY,Ba,...,B, b R5Z %
REIEE WV, EBE INED By, Bs,..., By, BS AL E B S, BS, B, ..., By, BS 3k, Zh
EROET I TEREZES,

ZOEDEED 1 <n; <ng <+ <n <niZHU (L) IZHYT D R2REE LB, ny >2D5EIE B
PG LWz (1.1) BB S 2K Y 2D, ny =1 DG4

P(BiNBy,N---NBy,)=P(B})P(By,) - P(By,) (1.2)
EREIELV, 27,
P(BiNBp,N---NBy,)+P(BiNB,,N---NBy,)=P(Bp,N---NDBy,)
IZHEET 5, 22T, B,By,- , B, DMIMEHNSE L
P(BiNB,,N---NBy,,)=P(B1)P(By,) - P(By,), P(Bn,N--NDBy,)=P(B,,):  P(By)
b, Io7T,

P(BIN Bn, 0---N By,) = {1 = P(B1)}P(Bn,) - P(Bn,) = P(BY)P(By,) - - P(Bp,). [0

FR 1.2 (1) FRAB,CIZHU, 2 200FHKOMIRTHMITH->TH, A, B,CHPHNTHS LIRS
W,

EEE Q={1,2,3,4)}, P{k}) =1/4 (k=1,2,3,4) ixBVT, A={1,2}, B={1,3},C={2,3} &&
<&, P(A)=P(B)=P(C)=1/2, PILANB) = P(ANC)=P(BNC) =1/4 £ 555, ¥D2DO0DH
REML LR B,

—Ji. ANBNC =0Th375,. 0=PANBNC)# P(A)P(B)P(C)=1/8 £7b, A, B,C 1331
AN AN AN O
(2) P(ANBNC)=P(A)PB)P(C) Th->TH, AL B, BILC,CI AFBTULEBLLAR,



£ Q = {1,2,3,4}, P({1}) = % ~ P =0 - % P{3}) = P({4}) = 1/4 £BL T,
A:{Lﬂ,Bz&ﬁLC:{ZQtB<K\PMHBHC%:H&D:%—;%:}mﬂmum)
Y75, P(ANB) = P({2)) = 2 - % P(A)P(B) = %( - %) Y 7%, P(BNC) # P(B)P(C),

P(ANC) # P(A)P(C) & k. 0

2 BT
21 WEREZBOES
ATHIZER] (Q, F) I2BWT, Q EOFEBUEEE X : Q > R AP Va e RIZHLT
{w; X(w) <alerF
EWETEE X & (O,F) LOMERERE VS,

Bl 21 1EOIAEITE Q={HT}, F=2%={0,{H},{T},{H,T}} ThHotz, ZDOLXE,

{ Q (1<a)

VT yse wix@ <= {1} 0<a<n) EuBOT

Xlw)= 0 (w=T)

0 (a <0)
Va e RIZHUT{w; X(w) <a} € F¥brd, ftoT. X IZMEREHMTH 5,
EE 2.1 X3 () F) LOWRLER <— Vace RIZNUT{w; X(w) <a} eF

Y E0gES,

S|

FERR: (=) {w; X (w) <a} = U{w;X(w) <a-—
n=1
(=) {w; X(w) <a} = ﬂ{w;X(w) <a+%} 1.2 (2) JORED, O
22T, o BAKOEENS

{w; X(w) <a} e F <= {w;X(w) >a}eF,
{w; X(w) <a} e F <= {w;X(w)>a}eF.

INEEM 21 &0, —BICKAEIIT B,
EHE 2.2 X & (0,F) LOWRES « LEOKM ITHLUT {w; X(w) € I} € F.

SEBR: (=) BB S D, (=) KKDOWT, I = (—00,b), (—00,b], (a,00), [a,00) DEEIETTIZREL I,
I=(a,b),[a,b],(a,b], a,b) DEAI {w: X(w) € I} € F 2mEIEE 0, BIZIE T=(a,b) D =3,

{w; X (w) € (a,b)} = {w; X (w) < b} N{w; X(w) > a}

LOHES, MIFEHEMEL I 5, O

22 TFRIRAEIE HEREH

EHL15 £ 0. R EOKHH (a,b] ®E»5a 252 a0RND o REWPIFIALET S, ZOEAHEZ RO
Borel &L W\, B(R) & %9, Borel EGEICET 2% 46% Borel £ 205,

R 2.1 E4WAEMEDILH» S5 BEE E X Borel E6TH B, £7-, HHES G H Borel EETH 5,



n=1

IZ&D ElidBorel 8645, (RICHES GOERz € GIZHLUT, a5,b, € QDH->T, x € (a,b] CG
LTED, COLE, U, olanb] = G THEH, HEMNEK Q XTHEARDT, ZOLELZTFALES,
LihSo>T, 5% L1 (ill) & D G 1& Borel A2 %5, O

SRR S BES (o) & {2} =N (xfl,x} L7375 Borel B4 TH B, £-T, &% 1.1 (iii)
n

WEE 2.2 WM (QF) CBVT. B X : Q 5> RICE->TEHEASNS R OHAEAE {A C
R X Y(A) € F} o HAETH B, 7L, X HA) ={we QX (w) € A} £¥ 5.,

BIBA: X U(R) = Q, X~1(A°) = (X~1(A))°, XL (U, An) = U, X~ Y(A,) L7552 L 2REE, 55
CHHTE A0 THEMEL TS5, O

TR 2.3 X 2 (U F) LOMWHERLY — LED Borel 84 B € B(R) 12U T {w; X (w) € B} € F.

fERA: (<) B = (—o0,a] & L NUXHI S D,

(=) X AHERZRE U, A= {ACRX-1(A) € F} £5<, EM22 50 (a,b] € ATHD. K22
IV o BEHTHD, #>T. BR) XXM (a,b] RN S B L2EEHEZETRND 0 RERTHD 156
ASBR) &h5, k>oTBeBR) RS> BeArib, X-\(B) e F 265, O

T 2.1 HIZEM (R,BR) KEVWT, B [ R RMEEDac RIZHNULT {z; f(z) <a} € BR) %
=3 & f13 (R,B(R)) LORHIBK. &5\ Borel AIHIBITH 2 L\ 5,

EE 2.1 f A (R,BR)) ECAaflichds ik, f25 (R, BR)) LOMREBTHS ZLIXFAMTH 5,

EE 2.4 &% AHEMEO 2RO CEG 2B f: R — R 1% Borel Al TH 5, Rz, #EI%EUIL Borel ATl
BEch 5,

SEFA: Dy 3@~ WBEDR» SR 58EA T, fI1E R\Dy THifiie 95, Vae RIZHUT {a; f(z) > a} B
Borel E6TH 5 Z L 2mEIX L\, Cup :={x € Dy; f(x) > a} FE 4 AHLDTINIE Borel 4., F7-,
Co2 :={z € R\Dy; f(z) > a} BFEE G 2HWT Oy = G\Dy EERED, EBE Vo € Cpp TN LT,
0.>0%ye(x—0,,x+0)\Df %51F |fly) — f(x)] < f(z) —a 72D X SITENX, ZOLE f(y) >a
BDT (x— 0,2+ 6,)\Dy C Cap. £2T G=U,ee,,(@—0,2+0;) &B<E, GIER OHEET,
Coo=G\Dj L EEZDTHIE21 L9 Cos € BR). £oCT. {a;f(z) <a) = Car UCus € BR). O

T 2.5 X 7 (Q, F) EOMRER. f: R — R » Borel KO L &, f(X(w)) & (Q,F) LOMEREL
T b,

BEB: Vac Re U, B={xf(z) <a} 2B, fIIAMHll7Z75 BeBR). £->T, EH2312&kD
{w; f(X(w)) < a} = {w; X (w) € B} € B %185, 0

Bl 2.2 ERL 2.4, FHL25 X0, X AMRERTHS L E aX +b (a,b I3ER), X, VX, log X, eX, cos X
R, TRTHERLEHTH 5,

23 DHEH

EFE 2.2 (1) HeRZEM (Q,F, P) LOWMREH X 1IZH LT, Fx(z) = P(X <z)=P({w; X(w) <z}) TE
HINDEE Fx R — [0,1] 2HELRLH X ORAREE WS,

(2) WEEAWX,Y LT, ZONHBBR—HT DL &, b Fx(r)=Fy(z) (VzeR) &b & X
EY BRUDMIZHREDS D,



{w; X(w) <a} Z2HIZ{X <a} EHELZEDPE WV, UTFTIOEIRELAEEZEEHEHWS,

EHE 2.6 Pla< X <b)=Fx(b) — Fx(a),a,be R (a <b)

S A={X<a},B={a<X<bl2¥5&, ANB=0, AUB={X <b} &b,
Fx(b) = P(AUB) = P(A) + P(B) = Fx(a) + Pla< X <b). O

EIE 2.7 Fx(z) ZMEREHR X ONHRAKETD, 20L&, IRBKLT 2,

(1) Fx FHHAEREASTH S, Ab, 2 <y 2ol Fx(z) < Fx(y).
(2) Lk THL, BB, Fx(a+0):= LEEEI}FOFX(J‘) = Fx(a) (Va € R).
(3) Fx(—o0):= EIEI Fx(z) =0, Fx(o0) := ILm Fx(z) =1.

FEEA: (1) z <y &0 {X <2} C{X <y} W-oT, €12 3) IT&V Fx(z)=P(X <2)<PX <y)=
Fx(y) #13%,

(2) {an} ZHHFPWD T 0 PRI ZEEOEF L U, C,, = {X < a,} B, 20L&, V), C, =
{X <a} &hd, EB D] @3VnTC, D {X <a} ZPSHSLH, we{X >a} £T5& X(w) >a
Tap, >a+0(n— o) &, BB NP H>Tn>N = a,—a< X(w)—a, TNED X(w) > ay,
BB w g Cn DN Cn &0 TCl 25, £oT, {C,} BEFARDH o760 6, EH 14 (2) &b
nh_)rgo Fx(ap) = nli_)rréoP(C’n) =P(X <a)=Fx(a) 75,

(3) {zn} Z BT —c0 IZHEMT HEREOLIN LT D, ZDEE B, ={X <x,} B &, {B,} F#
A2 HROHIT, £l X FEBMHEZROT, (T {X <z} =0. ftoT, EH 14 (2) &@F1.2 (1) 12
QLN Jim Fx(x,) = Jim P(B,) =P0) =0 &b, #rEOEREZMED, #EE {z,} ZHFEIMNT o
RIS DEEOEFE L, €14 (1) & P(Q) =1, 452 2 AV, FRICGEHTE 2 (HEMEE
5), O

EE 2.2 BBF R — RAWEH 2.7 DM (1), (2), (3) il E, F(r) 20688 UTH DMERELK
X A (MERE) FAET 2 2 EAHISNT WD, (of. AR W% HAESIE p.47, p.83.)

EH 2.3 HREM (O, F, P) LORRER X LT, P(X € E) =1 &7 584 TR 5 7% 554
ECRMHETZEE, X 2MBOUHRERE VS, (ME2.1 XD E i3 Borel A E4% 2 LITHR, )

PAF. WERAZH X 2205 20 W EEDME 21,20,... THEEUTHMWAT S, (AREOEGEERKTDH
%5, ) ZDEE, pla;))=PX=mz;) (eN) &TBL, IOt

plz) >0 (GeN), Y pla)=1
=1

PHALT B, 0 p MR X OWEERE >, Z0Ba, HHlEE
Fz)=P(X <a)= Y play)

kxp<x

THEASNB, ik, R TR BT, plz;) = F(z:) — Flai—0) £ 7%, BESOURERZK
DA B BRI AR B E W S

BERE 245 DB

(a) Bernoulli i#7%
BAREIAVETORITDO L ST, #HE S (success) DR Z DHERD p, #ER F (false) 23 Z B HERD
q:=1—p &% %17 (Bernoulli 17L& \V5) Z n {75, ZDLE, ( BEHIZSHWEIZF 4% A, £ T5

9



Yo Ap e Ay RENIARREONE RS, ZOLE, Xi(w) =14, (W) (A4 BEIoEEEF 1 R SEN
REEOLTB)ETHE, Xy, -, Xy RAUAMITRED n HOMRERE 55, FBE X, OHHERI

Fx,(#)=0(x<0) =q(0<z<1) =1(1<az)
D, HUSMIZHED Z e Bbhb,
(b) —H5 i B(n, p)
(a) LERDFER S O Z 5L p £ 725 Bernoulli iAf7%2 n MIXKET 2L &, R SHVPEZIZ0EHZ2 Y
Y45, ZOLE Y DL VESHEIZ0,1,...,n T
J%Yk)cgﬁwlk (k=0,1,...,n)
THO, TOHMEEIL

[x]
F(x)=0 (x<0), F(x)zZ(Z)pkq"_k (0 <z <mn), Fz)=1 (n<ux),
k=0

BEORNTZIHEAIZ L 5, ZO0Mi%E ZHAME B(n,p) £\0WD, 7z, HRERY BZD0 LS hnfiziEo
EZEY I B(n,p) IS 2V Y ~ B(n,p) &2 <,
(a) TEF L7 Bernoulli #F2 X, -+ , X, CHLT, Y =" X, £92&. Y ~B(n,p) £%5,

(c) Hf34m Ge(p)
(a) & FARRDHKER S DL Z 2EHFH p 705 Bernoulli idfTOREIZHEWTE, SAHOTHERTLETD F
OHBIEEE X L3258, X DL VEBHIZ0,1,2,... TH Y. ZOHMIEEMSH L D,

P(X=k)=q¢p (k=0,1,2,..))
Thd, BAZONEEICP(X>k) =2, P(X=1)=q¢" &%5%, ¥,
P(X=k+s|lX>k)=P(X=5) (5,k=0,1,2,...)
LB, FEE.

. PU{X=k+s}n{X>k}) PX=k+s) *p |
v = P(X > ) S ThXsR ¢ UrePEEY

LRENOTH D,

(d) D —IH 346 NB(n, p)
(a) LEFRDHFER S O Z 21EHRD p 725 Bernoulli idf7%., S A n HILHT2ETCKETI L &, F
WIsRHZEY &35, ZOLE, Y DLOFELHEIK0,1,...T. Y=k&R2dEE n+k[FEDORITTHE
S IEEBEERWT n—10E, FiZkEEHTSDT,

P(Y =k) = (”*:”)qu (k=0,1,...) (2.1)

L5, ZIT,

k k!

:(_UM_MCﬂ%_Dﬁ%_n_k+l):“4ﬁ<zv

<n+k—1> _(tk-1)(n+k-2)-(n+1)n
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& Taylor B (1 + )% = io: (a>xk (-l<z<l)Za=-nsHVT

k:Ok
im £ =3 (Tt ot = (- g = 1
Jim Py kz_o(k)p Q)" =p q

LB, ZONKEAD IS NB(n,p) LW, (ZO0HAEn WEARKTRVWEELERTE S, )
RPHDHELED p THAIMEZ n BT TEELEHZZ & 2, kK EIRVPHD ETIZEDY n—k BLIRUD
iAW Z L IXFEEARDT, X ~B(n,k), Y ~NB(k,p) £ T35 &

n

i(?)pl(lp)”lP(sz)P Z’“(kﬂ—l) -

=0

Z DD AAE LW & 2 EEFEH T 2 D3R EFETH 5,

(e) Poisson 737 Po(\)
A>0892, MELH X PIFAEBIET., ZOMERERN
AP
T €
THALND L&, ZOMEREH X ZRE N D Poisson 734 Po(A\) 1265 LW, e =377 %}T (x €R)
SR U i P(X = k) = 1 2,5, Poisson G IKOGBTRS & 510, — &M HiKo
IR Y R RF LB A BB,

P(X =k) = (k=0,1,...) (2.2)

M 2.1 £neNIZHUT, MELE X, E-HIH B(n,p,) KD ETE, 2IT.p, 1H0<p, <1B&
¢ lim np, =X >0 Ziili7z3L 35, D& E, {X,} & Poisson 731 Po(\) ZiEMLTWa, BB, XA

n— oo

D RVAC I .
lim P(X, = k)= 21 A (k=0,1,...)
SIBE: P(X = k) = 1(1— %) (1 - k; 1) (”Z’;) {(1— ”nﬁ)n}lk = %Te Xn—ooo) O

T 2.4 Fy(r) %, WRZEW (Q,F, P) LOMEER X OHEKE T3, (R,B(R)) LIl
fz) BIFEL T

x):/j f()dt (Vo cR)

LRED L E, F el 0B, X & MoahsEi iR AR WS, £z, 0 f(x) 2 X OEEREK
(density function) &9,

S 2.3 (1) X AR 5 Py (x) HESTH 3,
(2) Fx(z) B a0 CHlfETH > Th, BEM f(x) PFET 2 L ER s v, (FEL ISBEEMRTYT
Cantor B# & U THIiRT 5, )

X AR R AR D L & T OBERK (o)
f@) >0, / fa
iz, £72, 2 f OEEETHIIE d—F( Y= f(z) THY, PX=a)=0 (VacR) THDY,

p<a<Xgb)zp(agxgb)z/bf(t)dt (a<b)
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ks,

Mt EHE R 2 15 DB
(a) —Hkm4i U(a,b)
TERZE X OEERE fx &2V IID MR Fx

L a T z o
O R Fx(w)=/_oof(t)dt={i

THAGND L%, WREK X XXM (a,b) EO B Ula,b) 1265 205,

0 (x <a)

1 (b<ux)

(b) #8803 Ex(\) (A > 0)

ZWn
Ae ™ (x> 0) 1—e® (2>0)

fX(x):{ 0 (z<0) FX(x):{ 0 (z < 0)
B A 1 Z 70 ¥ D Poisoon HRMVEEL T 2REMEO AL LTLLAVSNT WS,

(c) IEMH A N(p,0?) (€ R, 0 >0)
IRDEERE % £ D04 % EHS A (normal distribution) &5,

1 (@—w)?
fX(x) = e 25‘;

- V2o
ZOERA %S N(u,0%) TRT, Z0L &, HAHEK
Fx(z) :/ L S g

a@aozzﬁ\/ ft)dt =113 EET 5, Tl

— 00

o0 m2
/ e 2 dr =V2m

Th 5 (ZNRIMHBDFTB o= & 510, BRI IRE UBIEE L NN TE5) 5, 2 =

Bk, dx:adz’C“{ 020 kb

— 00—

>~ 1 (z=p)? 1
e 22 dx = dz = V2 =1.
/_oo 2ro V2T / vV 27r

2 (a<xz<b)

HeRZH X DBEERE fx(z) H 5 WVIEHHEEE Fx(z) DIRTEZSNE & &, 200 % BN Ex())
5,

DA N, 0?) ITBWT, Rl p=0,0 =1 D& &, ZOERKMM N(0,1) ZEEERIHE NS, Z

DEFEEE D MAEBE T ZN ¢(x), O(x) & T D&,

o(x) = ! e‘ﬁ, d(x) = /_I \/1277T€_% dt

N(p, 02) KRS HERZI X ITHU T, Z= (X —p)fo &Ly 2= 28 LB &, ZHEH s =

ZeT
* 1 (zm2 52
PX<z)= —_— dt = T ds = ®(2),
(X <z) /;oo om0 / \ﬁ )

B, Z=(X —p)/o $HEHEERMGIES, cnED, Pla< X <b)AElE. WEP(X <z)=

CEHEERADMREMHALU TR TE 5, (I TGt ta] TEAK, )
IER AR IE OB RE B TER N S 2046 T, AR EHERAEHI TV,
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(d) #v =454 T(a, B) (>0, 8> 0)
RIS X DEEREARD fx(x) DY =, X EH Y5 T(a, B) 15D 20, X ~T(a, f) L7,
fme e (>0) (2.4)

fk@f‘{ 0
e dy BH VBB ELRT, 2. o D1, 8) L EEO M Ex(B) 1&IF L

ZZ7T, I'(a) =
DETH 5,

(e) N—2&734% BETA(a,b) (a > 0,b > 0)
MR X OFEEBPRD L &, X FX— X34 BETA(a,b) (2D &\, X ~ BETA(a,b) &R,
(2.5)

1 _a-1 b—1
fx(z) { 0 (% D)
1
ZZ7T, Bla,b)= [ 27 Y1 —x)lde IR—2BEBEERT., /2. X=X 57 Bera(l,1) & —EOT6
U1, 1) AT 5,
Ay ~<B T (p) (BT 2ARDEHE) AR D LD,

e 2.3 (R—2HE B(p, q).

1) I(1) =1, I(3) = /=

(2 T(p+1) = }EF)(pg (p>0) Fiz, HRBn IZHLTT(n) = (n—1)! &5,
_ T(p)'(q

(3) B(p,q) T(p+ ) (p,g>0).

oo:1

SERR (1) T(1) = /OOO e dr = [~e )T =1,
et dt = \@/

[e%e) [e’e) 2, 1 o0
F(l) :/ x*%e*zdx:/ (t—) : e
2 0 0 2 0
o0 0o o0
[ ey de =)
0

(2) F(p—i—l)z/ a?(—e ") do = [—aP e "]
0
B)%¥9. D:x>0y>0t35L, F(p)F(q)z// e TPyt dpdy 7B, TIT, 0> 20CK
D

r<y<Mm-Dzrdd&, {K,}&DIRTHEKITHE, 2Dk
1 1 1
—<u<n—-<v<1l--—
n n

3 g ﬁL;” = Vi (2= 51)

1
LTK,:—<z+4+y<n,
n n—
E o rx=u,y=u(l—0o) K’E?ﬁ%'ﬂ“étu:ery,v:%J:D\ K, & F,:
rTy

catsL. vaeror 2@ s o
d(u,v)

// e TPyt dady = // eI ()P (1 — 0) }97 Y — uf dudw
K, P

n

n 1—%
= / uPta—leu du/ P71 — ) d
1 1

n n

5%, O

e . n—>00&LTIT(PI(q) =T(p+q9B(pq) %

24 ZRITHEELETH
& 2.5 X1(w),..., X, (w) 2HERZEM (Q,F, P) LOWRERL TS L &,
(2.6)

X(w> = (Xl(w)’ R 7Xn(w>)
I X = (Xb,. ., X)) EBEEHEND,

% n IRTCHERZE X 7213 n ROTERRZ b ewnws, Z2IT,
13



T 2.6 [TED (11,...,2,) € RVIZEAL, (2.6) DZIRTHEREH X = (X4,...,X,) ORI AREEUE IR
ARCTEHET 5,
Fx(z1,22,...,2y) = P(X1 <21,Xa <z, , X, < zp).

R 2.4 P(X1 <z,Xo < x9,---, X, < .I‘n) =8 P({Xl < $1}0{X2 < ,Tg}ﬂ-'-ﬂ{Xn < .’En}) ®RT,
SHBHEBZIDOLIIZ N B L-EEEEHWS,

n YRt Borel £&1%2 M 1.5 ZFHWTIRD XD IZEHET B,

& 2.7 R" 0T RTOAKM (a1,b1) X (az,b2) X -+ X (An,bn), a; < by, i = 1,2, n, ZAELRN
D o EHEE. n ikt Borel £ VW, BR™) £&7, B(R") D% Borel £E& & WS, £/, B
o :R" — R MEHED B e BR) IAHLT, o-1(B) € BR") =3¢ . o 1% (R", BR")) Lo
B, HD\0IE, HIZ Borel AIITH B L0,

BT 1. (£ B € BR) IZH LT P(Xy, ..., X,) € B) DI Fx (21,23, ...,00) P5EE %, #il
. . 00 1 1

Z)..li\ 2 {kmo)i%/ﬁ\\ B = (al,bl] X (ag,bg] 0)2[5%/5\\ B = n—=1 (al,bl + E) X (ag,bg + E) £ » Borel %/El\

ThDILIERT S, DL E,

P(ap < X1 <by,a2 < Xo <bg) = Plag < X1 < by, Xo <by) — Pla; < Xy <b1, X2 <a)
= P(X; <b1, X3 <bg) — P(X1 <ay, Xo <by) = {P(X; <b1, X3 <ag) — P(X; <ai, Xo <ag)}
= Fx(b1,b2) — Fx(a1,b2) — Fx(b1,a2) + Fx(a1,az)

2135,
RDOEBIIEH 2.5 DILRTH %, GEHHIZANET 5,

T 2.8 X1,..., X, 2% (O, F) LOMREH, f:R" - R 2 (R, BR")) LOARMBEHKD & %,
FX (W), Xp(w)) 1 (Q,F) EOMRERTH 5,

REBL 2.7 L FBRIZIRDE D 32D, FEHIZANSET 5,

Rl 2.1 (1) A& a; T TOMBEEK Fx (11, 22, .., ) ZIERD A ERBEKTH %,

(2) Fx(zq,...,—00,...,2,):= lim Fx(z1,...,2,...,2,) =0.
Zj—>—00
72, Fx(oo,...,00):= lim  Fx(x1,...,2,) = 1.
T, ,Lp—>00

BIRTEHERE X = (X17"~7Xn) IZBWT.
P(X; <zj)=Fx(c0, ++,00,24,00,++ ,00)

% X; O 1IRGTHER AL NS, FRRIZ, 1 <m <n 2L T mRGHAR M EREIND,

—IRTTDGE & FRKIZHER A, O ER D M2 AT D & S IZTERT 5,

(1) ExHEMEDKNS35%EE D C R BH->T, P(X1,...,X,) €D)=1,%2%E. ZOZKT
TR AR BRI 2 0 S
(2) R™ EORPIEE f(xq,...,2,) BIFAELT

Tp LTn—1 T
Fx(xl,...,xn) = /J / f(tl,tg,...,tn) dtldt2~'~dtn

LFREB L E, F MO ER OB, X = (X1,...,X,) 2SN HRERE WS, 7k,
D fxy,...,z,) & X ORFHERKE VS,

(
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AP A R R 2R (X, ..., X)) IS UL X, DDA IR s R & 2w D | 2 ORI O HERE %
TARTRTHALTLES 2 TROoND, KB j=10DC EFtHI 5L

1 oo )
P(XlSx):P(X§$1,X2ER,---;XnER):/J / f(tl,tg,...,tn)dtn"'dtzdtl
—oo) —o0 —00

0. X, ORFUEERE fx, &

fx,(z / /fxtg,..., n) dty, - - dts (2.7)

LB OND, £z, BCR" » Borel EA6D & &,

P((Xl,...,Xn)EB)://-~-/Bf(t1,t2,...,tn)dt1dt2---dtn (2.8)

£7:% Z &, (Lebesgue Biardf 2 FWT) GEHITE 2,

5l 2.3 ZIRTCHERERE ZONHEZHIRT 5,

(i) 23R
{A1,Ag, .. . AL} CF 2 QO Q= Uf=1 Aj, AinAj=0(i#35) &35, £7=. 1 BIORTTHER A;
BHBIT 2R E p; L L. COMITE n IRELTEHE A; ORBEEE X; (j=1,...,L) £3hiL,
(X1,..., X)) ORBEAFEIZTRATRENSD,

n! k1, ko kL
ey el - kL!pl Do Py,

727200 kit kot - +kp=nThb, :0);57263\%%%’71%3\15&\50
ZDLESMAIINL X, O 1 UGLEASHR_IHS A B(n,p1) THBI L ZRED,

DD L=42 L TxRY, —HOHEE i%%i"?ﬁ;&ba&ﬁ WWEWv, X1 =k, Xo=ko &322 X3+ X, =

ny:=n—ki —ky THBENO,

P(X1=k,Xo=ky, -, Xp=kr) =

ns
P(Xy =ky,Xa=ky) = Y P(X1 =k, Xa=ky, X3 = ks, X4 =ng — ks)
k3—0

!
. ns—ks __ ni k1 ko ns
- kllk2ln lpl Py Z sl (3 — k3 |p3 P = gt L P2 (p3 + pa)

BBEOENIT IHEHZ AWz, JI2 (X, X, X3 + Xy) BZHEMIL 15,

n—ky n—ki
n! b (n —k1)!
(X1 1) Z (X1 1, X2 2) kl!(n—kg)!pl Z Jeglns] P2 2(ps + pa)
k2=0 ka=0
— n' ’I’L*kl — n k)l nfkl
= Talin— k)i 1 (02 4 p3 +pa)" T = <k1> pi'(1—p1)
BOHDH SR ng =n —ky — ko, BEOFFE pr+p2+ps+pa=1%MVE O

(ii) ZUGEERAH N(y', 3)
= (s pin) & REEERFATH S = (0,;) KA LT, n WOLHRER X = (X, ..., X,) DROE
EESELOL &, ZOMEE 0 POLERAE N/, ) 105,

1 =) Y e—p)
flxy, x"):(27r)"/2(det2)1/26 L@—p)E " (z—p)

T2z =(21,...,0,) £ U, T I Ex OEE (ZOHAMNRT MV) 2ERT,
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AR ETHATIIEL 8745 2 LIRD &5 ITRT Z EAHKS,

S RIEEEA T RO T, MIBARBON LI T 5 EM» S, MR P LR BT RTED
AR D = (di;) BT, PEP =D Y T&E3, 22T, y= (y1,....4n) = (@ —p)P 55,
D~'=(P'EP)"'=P's-'P kb

_ _ _ "1
(@— S Nz —p) =yP'S Py =yD 'y = —y}
= di

T ¥ IET V& = det ((32),)) = det P = +1, det T = det D = [[}_, d;; O,

Yy

LIS 1 1Y
flz,. .. xn)dey - - day, = / ————e 2%idy; =1
/ R" JI;[I oo (2mdj;)'/? !

2
J

LB, O

25 FHENEHEXRDH

Z DHfi CIIMEREB TR T % U723 I2 DWW T, MR HERZ B D& & Ml AU R A DI & 1T E
#95, MOMERELIZOWTHRUAMITHERSFEZERT H720121F, Lebesgue F D Radon-Nikodym
DEHZBREL T EHDTIORETITED FKb\,

T, RBORD (X,Y) & 2 UOTHEREIR Y LT, &M 204 P(Y € A|X = o) 2 %7 5.

(i) X QDD EPEHBRE DL &
X DY OERBMEMN {21,20,...} LTDE, P(X =x;) >0 (Vj) &2 I LICERT 5. Z0HA.
P(X =a;,Y € A)
P(X =x;)
EED, Ihik X =z, ORIFTTOY OFRMENESHRERDTE WD, 2720, P(X =2)=027%% z Tk
EHFRLBVWEDET B,

P(Y € A|X = ;) =

(i) X O JEM S A S E e A D 356
ZOHBEP(X =2)=0 (Vo) THENO TRPBEL RS,

X ORGAEERRE fx(r) &35, 22Tk, fGH02D z i fx(z) DEFAT fx(z) >0&hb LT
Ez25, PY <y|X =2) BIRD LD ITEET 5,

PYeAX=2)= lim PYc€Az<X <x+90)
§—+0

LiEHD, TDLE =a+Eb-a)2TEHILT,

b n &k
/ P(Y € AIX =) fx(z)dz = lim Y P(Y € Alg—1 < X < &) fx(z)dz
a n—oo =1 Ero1
=PY eAa<X<b) (2.9)

LB I EITERT 5, RIT, (X,Y) [HHEAHEGRI T f(x,y) 2 Z ORINEERKE T, 20L&,

PY <y <X<azto) [TV f(st)dtds

< = N
PY <ylz <X <z+90) Pz <X <xz+0) ff+6fx(3)d5

ZIZT, DEDFEITEHD S 5 +02TEH5I LT, WMHOBODFOREATHIZLD

Y flxt)dt

PY <ylX==x)= @)
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3%, INE0, RMEX =2 OFTOY ORI ERR T, T OBEREK fyx(y|z) A

Frixle) = 2520 (2.10)

ERBIENDI 0T, fyix(ylz) EREX =2 DFTOY DFMAN S HERKE WS, O

ERE 2.5 (Bayes DEE) (2.10) 1HKD & S 12k E 5,

fX\Y($|y)fY( )
12 Ixpy (@) fy (u) du

Zhid Bayes DO —MbLTEMFEHDOH 2 0B THW oD,

frix(yle) = (2.11)

Bl 2.4 (X,Y) % 2 WoEEH N(<M> n= (““ 12 )) RS 2T B, 2L, B RIEEETH -7
M2 012 022
Mo, det()J — E) =\ - (0'11 +0'22))\ + 011022 — 0'%2 =0DWMN2OLHELLBEZD, 011,092 > 0,

2
01 g102p

0'110'22—(7%2 >0%/85, Zhib, 01,09 > 0, |p| <1ZHWT, X = ( ) ERESLH, Tk

2
g102p0 g5

2 _
5 detS = 0%03(1— ) Tnto ! ( 1o p/("m)) THBMS. (X,Y) OEEMEIL
1= —p/(0102) 1/03
1 1 (x —m)*  2p(x—p)(y —p2) | (y— uz) }
= = exp|- - 2.12
f($7y> 271-010-2 ]_ _ p2 eXp|: 2(]. — p2) { O'% 0102 + (72 } ( )

ks,
INEHEER fyix(yle) Z2KD, X =2 DFHETOY OpfHERD LS, £9. X OFUEEMK fx(x)
kDD, (2.12) OFHAD {---} DhE y IZDOWTES%ERT S L

poy 2 1-p?
P2 = )]+ = m)?
g1 07

Ji%{(y—uz) -

EBBD O, b= [y~ o = B2 (0 - )] 2B,

(= uzl)"‘ © 2 1 _(w2u21)2
/f:):y 27701 ' /—ooe dt_male 1
L5, (INED X QLN N(uy,02) THE I ehibhrotk, ) &oT,
flzy) 1 exp[_ (y — {n2 + 222 (z — 1) })*
Ix(z) V2rogy/1 — p? 203(1 — p?)
2135, hE X =2 OFRMETOY OBMDPEBRDA N(ug + £2(z — ), 05(1 — p?)) &85 T L&KL
TW\3, O

fyix(lz) =

BIRE 2.1 (1) A T(o,fB) IRV, A = N DRAEDSE L X B Po(\) LS L&, k=0,1,... HLT
P(X = k) B fax(\k) 2R &,
(2) A T(a,B) KHEVD, A=\ DERIEDS LY BN(0,1/X) (4> &=, fy(y) B fay(My) 2R &,

2 (1) (29) %2 A={k}, (a,b) = (—00,00) ELLTHWZ &

/ P(X =klA =N fa(\)d\ = / —e_Ai)\o‘l_ﬁ)‘d)\

B F(a + k)
kD () (B + 1)tk

kta—1,—(B+DA g\ —
k!F( )/ A A =
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(a+k—1)(o;€!41:(ka)—2)--~af(a)(ﬁ+61°‘)a+k <a+k—1)( B )a< 1 )k.

- - k B+1/) \Br1

3T HORIOS HEHE 23(2) £V, £oT, X ~NB(a, %) L7 B, WIC (211) ¥ ERED
ol — PRIV = KA = VA
| 750 Fxia (kN Fa(V) dA P(X = k)
Ak 7)\ a—1 7B)\
ﬁ mA (/B+1)a+k/
_ at+k—1_—(B+1)A
=T Ttk etk ¢ A0

KT () (B + 1)tk
e AS0DEE fyx(A\k)=0Th2, IO, X =kDRHEDEL AFAVIH/HT(a+k,B+1)
IZHED Z e 3o b o T,
(2) (Y, A) OREFFEEZBE f(y,\) & f(y,A) = fya(yN)fa(A) THER5,

o] oo 1 2 Ba _ _ Ba o0 1 B ﬁ
= A d)\:/ e N2\l md)\:i/ A2l (B2 g\
/_oo S 0 A/2m/A I'(a) Vv2rl(a) Jo

B F(oz—i—%) F(oz—l—%) 1\1/2 1 ,\—23

= = — 1+ — .
Va2rl(a) (B+ 3y?)ot:  VAl(a) ( ) ( i 26‘”)

ZIZT.28=1THNEY IZHHE 20 Dt FHEITHD ZEITHEET D (¢f . BH3.6), RIZ.A>0DL &,

BY  ati-1,-(8+%)A

_ fal) _ Verl(a) _(B+3 2>“*2 atd1 (Bt
Fay (Ay) = W@ Tatl) 1 T T Tl Aotz —1o—(B+3y")A
VL (a) (7) (1+ 25Y )

R AS0DEE fuy(Ny) =0TH53, kD, Y =yORHEOEL AEHYIH# T (a+ 1, B+1y?)
RS Z e o b o T, O

Kry (0<z,0<y,22+y%<1)
0 (Z Dfth)

BIRE 2.2 (X,Y) OFAIFEERBE f(x,y) = { L35,

1
2
3
4

T K 2RO &,
X DJLEERE fx(x) ZRD &,
0<z<1DEE fyx(ylz) kD, PY > 11X = 1) 2358 &,

(
(
(
(4) T=X+Y &35, T ONAGE Pr(t) L BEE fr(t) 2k &,

)
)
)
)

1’E2 K
fig 1—/ fxydmdy—/dac/ Krydy = -- ——J:V)K:&
R2

@) fx(a) [ Fay)dy k0. 2¢ (0,1) DL EWSHIE fx(z) =0. 0<z<1DLE,

fx(x) = /Om&vydy =4z(1 — 2%).
(3) fyix(ylz) = ff’i) = { 1%‘2 (0< Z(J%SODﬁ;)_ z*) .
P(r =g =4)- A ()= [T =

(4) t<O0DLE Fp(t)=0,V2<tDLE Fp(t) =1 EHSH», 0<t<1DLE,
t x—t 1
FT(t):P(X+Y§t)=/dx/ 8xydyz-~-:§t4.
0
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o 2 -1
1<t<V20e&E oty=1t22+9y> =1 DKED ¢ EIE% o, B (a < B) £ TD L. a+B =t af = .

2
EoT, (B-0)?=2—-12 L R2ZILIHERT S, £oT.
8 Vi—a?
1—FT(t):P(X—|—Y>t):// 8xydxdy:/ dx/ 8zy dy
t—z<y<+1—z2 e} t—x
5 8 8
= / {42(1 — 2?) — da(t — 2)*} dz = {St:c?’ — 2% —2(t% - 1):02}
8
= (5= ) {3t (57— aB) ~ 20+ B)a® + )~ 2 = 1)(a + )
=2 t2 {;lt (£ +1) —2t(t> =2 +1) —2(t* — l)t} == %(2 —t%)3/2,
UEzF DT,
0 (t<0) 0 (t<0)
Ly 0<t<1) d A 0<t<1)
Fr(t) = 5 3 cfrt) = Fr(t) =1 4 3 -
L-3t2=r)P2 (1<t<v?) dt S —D)V2-E (1<t<VD)
1 (V2<t) 0 (V2<t)
26 FEREHOMIIMN
EE 2.8 (1) MREKDI] X1, X, ..., X, PWHNITH S &1k, LED x1,79,...,0, € RIZHFLT
P(Xl S ZL’1,X2 S €To, - ,Xn S l’n) = P(Xl § (El)P(XQ S 1'2) P(Xn § Zn) (213)

LlRBEEFIZNVD,
(2) HERMEDOMERLBOWE { X5} VI TH D Lid, ZDEEDOARMBAII Xy, .., Xy, WHITHZ L&
IZWnWa,

WEREBDY) X1, Xg, ..., X, PN THBZ 2, EED Borel £4 By,...,B, CRIZ®FLT
P(X, € By, X2 € Bo, -+, X, € By) = P(X, € B)P(Xs € By) -~ P(X,, € By) (2.14)
ERBIENRAMETH D, GEIICIZEINICF S Dynkin fREHZ2 AW 5, ) iz, HHEEREHTHNIL
P(Xy=x,Xo=29, - , Xp=2,)=P(X1=21)P(Xa =23) - P(X,, = ) Vr1, 22, ..., 25 ER

CIAfEE 725, M Ef AR A DL G XKD EH TR S & 5 ICARFEEBEBN N0 — ROt L% E
BRIz RTENE LW,

T 2.9 MudhEGAEREZBON X,..., X, PWHNLTH B Z 720D BELHFMAEE. (X1,...,X,) OF
REEREBE f(2,...,2,), X; ORAFEEREZ fx, (x) (j=1,...,n) T2 &

flzi,xa, ... xn) = fx, (1) fx, (x2) -+ fx, (T0), Voi,20,...,2, €ER (2.15)
NN TBEIETH B,

SEER: MU TH 2005 (2.13) R EEBIK TR T &

/Z/Z ftuta, ot dby - dtn = (/Z fx: () dt) XX (/z fxn(t)dt). (2.16)

IHE o TENER L ETOMMATIIE (2.15) 285, W, (2.15) 2% o5 IBLT (oo, a;]
O TERMATHIE (2.16) 283, O
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fl 2.5 X = (X1,...,X,) & n UOuEMAE N/, ) 1205 T80 = (1, fin), = = (045) &<
ZOLE Xy,..., Xy, WS TH 2720 DBRBEFRERMDN, ZPAMITHTHEI L. Hib, i #j L1254
HDi,jToyy=0815ZLThb,

FERR: (EME) X 2SHATTAIO L & BT ERMITHITED jj A /o THEMS, HONZ

2

1 _ (=i—ny)
e i (2.17)

1 ememn= @ ]
(27)"/2(det X)1/2 el /270 5

MRS D, EoT, EH29 LV THBEZ /S,
(o) HABOHITIHHT 2 (B 4.12 L ZDR), O

Bl 2.6 Xy,.... X, RECECHAGICRS (Lid 28%<) BRERYE L, F(z) TX, OOHERERT, 0
LE BT B,

(2) F(l)(a:) % X(l) = min{X1,~-- ,Xn} @ﬁ%ﬁggﬁytj—é o1 —F(l)(x) = (1 - F(l‘))n &tﬁéo

BEER: (1) Fx,, (z) = P(Xi <x,.... X, <) =][[j_, P(X; <z) = F(2)".
(2) 1— Fx, (2) = P(Xq) > 2) = P(X1 > 2,.... X, > 2) = [['_, P(X; >2) = (1 - F(x))". O

Bl 2.7 X1, Xo DN T, % X; B8 Poisson 73745 Po(\;) (A >0) IS L E V1 =X+ X & YVo=XoD
FRSAERD L, £/, YL ODEIDHZRD X,

f: (Y1,Y2) D& DS 5MHIE, (y1,92) €221 >y >0 THD, TDOLE, FRIAMIE

Y1—Y2\Y2
)\1 )\2 e_Al_Az

P0G = y1,Ye =12) = P(X1 =31 — 2, Xo = 4o) = = S8

Y, 72, Yy OEBAEE g € {0} UN LT

Y - Y
P(Yi=11) = Zl )\%1 y2>\gz e M = i 1 <y1>)‘y1y2)‘y2eh>‘2 = 70\1 +A2)" e~ (A1t+A2)
=0 1 = 2)lye! yi! yzg=0 ya) ! 2 y!

LD ZHIL Y, # Poisson 734 Po(A; + \g) IZED ZE & RLTWS, O

T 2.10 m KTHERER X = (X1,..., X)) & 1 IRGTHERER Y, ...,Y, DI Thb 2 T5: b,

P(Xl lev"' 7Xm§$m7Y1 §y17"' ;YnSyn)
=PX;<z1,- , Xn <) PY1 <y1) - P(Y, < yn), VZi,.o o, Tm,Y1,---,Yn € R

L¥5, ZOrE, f:R™ = R M Borel THITHNIE. f(X1, -, Xm),Yi,...,Y, BHITH B,

AR L\ O TAKT B, (7 & 21, BIZ%.5 Dynkin lEHE VW CAHTE 3, )

3 HEREHOE#HR
3.1 X EG R R DR

BRI e RS B D W 3] 2.7 B MEIZ D 5 X D ICHI BB IZERZ T E -, MO EEIMERER DG
GIEIRDEFD OEBEBRO NN EH NS,
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EIE 3.1 n RuEREH X = (Xq,...,X,) OBEEBE fx(x1, - ,2n) €950 yi = wi(T1,,20)
(1<i<n) D fx(x, ,z,) >0 RDHEFTKDINE (1)-(3) ZHi77~T R” 76 R ~D 15 1 £He
T 5,

(1) &8y, =ui(r1, - ,2,) (1<i<n) BEOCZTOHEW 2, = vi(y1,-+ ,yn) (1 <i<n) ik b

chd,
(2) ﬁ%ﬁgﬁ( i (1<2]<n)757?fbf Hf5iCTdh 5,
J
. Oy, n) Lo, .
3) Yar7y ————= ARETIIRSR,
®) Ay, Yn) s

TOEE Y = u( Xty X)) (1< i <n) T (Xiyor X)) & (Yi,,Y,) CEMTZEE. Y =
(Y1,---,Y,) OO IEHOERI T2 OBERY fy (1, ,yn) RIXATEZ SN 5,

8(;51’... 7xn)

Ay, s yn) I

FEER: (a1, - ,an) ERMIZHUT E ={(z1, - ,zp);ur(z1, - ,2n) < a1, upn(x1,+ ,20) < ap} &
BLE, ZOZEMTEIZE ={(y1, »Un);¥1 < a1, Yn < ap} BT B0 6. SEHEHROR S OE
BEMDOANIZED

fY(yla"' 7yn) = fX(Ul(ylv"’ >yn)a"' 7Un(y1,"' ,yn))

P(Ylgah Y <an)_ ul X17 7X )Sala"'7un(X17"'7Xn)§an)
:P((X137X / /fX Ti,- ) n)dzldmn:// fY(yh:yn)dyldyn
E/

=/ / Sy, yn)dyr -+ dy, O

T 3.2 (X,Y) OBEEEE f(r,y) 55, ZOLE, Z=X+Y 2T5% 7 OFEEEK f2(2) 1k

z):/_if(t,z—t)dt

LB, Rz, P(X >0,Y >0)=17%26. fz(z /ftz—t)dt(z>0) =0(2<0) %45,
M Z—X4+Y, T=XLWoZHsEise, X=T,Y=Z-T k0 ¥aryvix

dz,y) |11 _ 1

ot,z) |1 0] 7
EoT, T 31 &Y (T, 2) DFEEBEIL f1,2)(t, 2) = f(t,z =) = 1| = f(t,z —t) L7RBDT, fz(z) 1%
Z DRLEERBL 3275, t THALTERTEASND Z2W D5, O

TP 3.3 WXL Xy,..., X, WHLT. % X; BERSH Nu,o?) > T2, 2OLE. Y =
Xy + -+ X, RIERA N(Zz s S 02) RS

FERA: n =2 DEGEITIIAT 5, —MOGEIXEM 210 L0 X1+ + X & Xk+1 AMNLIZ72 5 Z L ITTE
. . 1 (i —pi)” 71 )2
HUT, 2z RUAVIE RV, X; OBEBE [y, (z; )—Te ¥ THY. (Xy,Xo) DR
™o

H% ﬁ%ﬁ%{ifxl(xl)fxz(xg)fﬁéoto [/7175".)( Y = X1+X2 @fféﬁ'g%{ iﬁgfi?)Qckb

fy(y)=[o ! exp[—(t_‘él)z—(y_t;"z)Q}dt.

o 2T0109 207 205

ZZT.u=t—pu £BE, expDHFZE wIZDOVWTELERT DL

W (y—u—p—p)?® _ of+o3 [U_U%(y—ul—uz)r_ (y — 1 — p2)?

202 o2+ 02 2(0? + 03)

2 2 2 2
207 205 20705
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2 2 2 _ _ 00 |
Y, 5= V"1+U2[u—”1(y 1 “2)] 9:;5%\/ e S ds = \om L BB L EFIVS L.

0109 o3+ o3

fr(y) = % exp [—

(y_ﬂl_ﬂ2)2} 0
2n(0f + 03)

2(07 + 03)

EIHE 3.4 MEREW Xy, -, X, W T, & X, 3H Y~ DNa,B) IS8T 5, ZOLE Y =
Xi4 -+ X, A6 T i, B) TS,

FEEA: n =2 OELAIIEEHAT 5, —BOBEE. X+ + Xg & Xppg PHNIICREZEIERLTINE

ﬂf¥1+a2 max{y,0} 1 S1_—B(tty—t)
m /O' e (y — t)az e v dt (31)

y<0DELE fy(y) =01FHON, y >0, &, t=ys LEMHTHI LT,

fr(y) = /_OO Fx, () fx, (y —t) dt =

1 1
/U talfl(y _ t)a271 dt = ya1+o¢271/ Sa171(1 . 8)(1271 ds = ya1+a271B(a17a2)
0 0

L, Wi 2.3(3) ZHWT (3.1) ITRAL T,

5@1 +a2 5a1 ‘a2

a1tag—1 F(al)F(O@) e—,@y _

_r ZATLEATA) _r yeataz—l.-By O
F(OQ)F(OQ) F(Oll + 052) F(Oél + 062)

fy(y) =

3.2 ERBEFAICE T ZERTEY - FMROEE ZOERDDH
WOREE AR E X T, AV 207 D(2, 1) R EBE n OH 1 ZFA A2 1THS 03,
TIE 3.5 MERLH X AHEERAAG NO,1) 1IK/> T2 &, X2 WHEE 1 OH 1 TN (2 1<

WS, BT, MERLH Xy, , X, BT, & X, BEEERSH NO,1) > 95, 20L&,
Y, =X?+ -+ X2 XHEMBE n OO TN 2 IHED,

BEER: X AEN(0,1) 25 &L, YV = X2 295, (y=2? F 13X 1 TRERBRVOTER 3.1 X0, )
y<0D&EPY <y)=0&D friy)=0.y>0D&ZE,

P(Y <y)=P(X?<y)=P(—/y <X < /1) /ﬁ LIRSS /ﬂ L 12y
<y)= Sy)=P-/y<X<\Vy = e r = e x
,\/y \/27T 0 \/27‘(’
2 1, 1 0 1 vz .
JZOVC‘ fY(y) = me ;(ﬁ) (\/g)/ = Ey 1/26 ;y = (F<1;2) Y 1/26 éya Yy > 0. 22T, F(%) = ﬁ

BV, LEXD, BHOFRIIES, BEOERIX. X, -, X, FHNTHIE, X7, X2 £HNIT
HBHDT, THIANSDIFEL 5, O
WERER X1, ..., X, DNLT N(p, 02) 12D & &,

. 1 n o 1 n .

i=1

DRHIZDONVTERD, T, MIIDODVWTHEZ 5,

T 3.6 (1) WREHY,Z WHIT, ThZNY BEEE n DA RN G (2 10, Z ZEHEEH A

- = _ Z > 2% Ny
NO,1) K> &, T = N IFIRDE LRI fr(t) 262,

t2 _n+1

pO= S (ey)



ZOLETIEAME R Ot 534 t, IZHD VD,
(2) BERZHX,Y PHVT, ZNENDEIME m,n D71 ZFoME X203 K05 L &, W = T2 3o
BB fw (w) 2B,

()" i
fw(w) = - — — (w>0), =0 (w<0).
B(%,3) (14 m) 2

ZorEWIXHHE (m,n) D F 24 F 2/ £\,
AR EEREY T 5, O
B 8.7 X, X, ST, RNENA—OERMG N(u.0) 1065 £T5 £ &, JARILT 5.
(1) X RERN T N(u, ) 5.
2) X eU?= f Z(Xi ~X)2 3L,

_1 1 n N
8 U% = 5 0 (X0 = X)? AL 7 — 1091 SR Gy S
s Xi—p . . . .
SERA: Z; = vi=1,...,neBLE, 2y, Zy FWSITN(0,1) 12D, I
g
1 1 1 1 —k
=\——7=y =) = s Ty ) 70 »O»k_]-v ,’fL—l
po <\/ﬁ \/ﬁ> p=( 2tk Pk Vv k )

K Alél

Ty, ..., T WHSIT N0, 1) 12hE 5, EBE. (Zy - Z,) OBEEBEE (21, ,20) ET 5L,

n
1 1.2 1 \n no 2
z gt ,Z/ — 7675‘271 — <7) 675 i=17%i
/(G 2 ll V2T V2T

THBEN, (Ty---Ty) OEEBI g(tr, - 1) 1 (- tn) = P(z1-20) &0 (21 -20) = Pt tn)

prpme |2E )| |det P/| =1T. z= (21 2n), b= (t1- 1) EEFT L,
Ot1,-+ s ty)
Y @ =2z=(Pt)Pt=t'PPt=tt=> t; (3.2)
o, EH31 &Y
8(2’1,' 7Zn)

g(tl"" 7tn> = f(P/(tl"'t’ﬂ)I)

tfgéﬁv}’c‘ﬁ)é

2 n
THENS, Yc;tN@,i) ThES, E7e. (32) &0 S Z ZTQ“C%%)# Z== E:Z riok
n

i=1 i=1

n n

ijx X)? %Xn:aZﬂL—aZ W?=3(2-2? =Y (2} -222:+2Z") (33)

i=1 i=1
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_Zzhﬂﬁywmz_zﬁ%mZ_ZW—d—ﬁg Zﬁ? (3.4)

XoT, FH35 50 (3) 13D, /2. XTI DATRENB LY (34) BEOT, -, T, B TH
BT ENSEM 210 £ (2) 134

RS D X R E
X2(a) THHEn D 2 56 x2 O Eflla g, BB, X ~ 2 D2 &, P(X > x2(a) =a b H2T 5,
torE, U & A "l 2, moc,

P -af2) < <Xiai(e/2)) =1-a

B, INEERLT , ,
(n—1)U < < (n—1)U

Xno1(a/2) =7 T xp(1—a/2)

LB, U2 ICEBE 2 2RAT 52 LT 02 ® 100(1 — o)% (EHEKE %155,

EHE 3.8 X1,..., X, BT, ZHENEA—OERN N(u,02) KRS LT 5L &,

_ X
- VU%/n
WBHEE R — 1Dt DM ty_q 12D, 22T, X ALY, U2 ZARRIEE KT,
o emsT k0 22l vy Pl v e, 20w Z 1 N(0,1) Y2, o
a/vn’ o2
>, ZZT,
(o/viz  _ z

Ve -0))/n JY/(n-1)
LBH, EH3.6 (1) &0 Tldt, 1 12> Zehbh s, O
R DRI DG E DREYE O X EHEE

to(a) THEE n O t DD (K)o . BB T A t, SACHES L%, P(T > ta(a)) = a £52HET 3,
IorE, EH3S LD

X —n Stn—l(a/2)) =l-a

P(—tn_l(a/2) NGD

LB, TNEERLT

U2
n

X—tnl(a/2)\/7 Sp <X +ta-1(a/2)
YiBH, X ¥ U2 ICERET & u? #RATSHZ T, 1 d 100(1 — a)% (EHEKRE %55,
Bl 3.1 [TS p.96] IROBUEIE D 5EANR 6 ROBERZFE L METH 5,
25.13,  25.32,  25.06, 2498, 2518,  25.17  (Afi keg)

ZOROHDEANER OB R IFEM LN N(u, 02) 120V, LD 6 HOBUEIE. Z DREMA S DM LA
LHT, (a) o? & (b) u D 95% fSHEKX M % kD &,
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B 7 — 2514, AN s? = 27— 72 = 2007 gsz.
(6—1)u2  0.067 . (6—1)u?  0.067 .
= 0.005222, = = 0.080606 &
(a) x2(0.025) ~ 12.83 X2(0.975) — 0.8312 0
R B EHEXEIL 0.0052 < o2 < 0.08061.
2 25.0185 _
(b) T+ t5(0.025) % = { gy &P RO BB 2501 < p <2527 O

4 HARFE
4.1 Lebesgue &%
Lebesgue B/ iz 32 WT R™ _E® Borel AJHIBE p(x) & n IRTTHERZEH X = (X;q,---, X,,) L
<. / 0(X (w)) dP(w) DEZDBIME 2B B
Q
st step o(x) PWHREHBD L &, BB, p(x) = Eszl apla,(z) &XEDLE, ZIT. a,...,an € R,
Ar,..., Ay € BR"™) & L. la(xz)F A DEHREME KT,

1 (xe A
1A(””>{o (x ¢ A)

ZDLE MDEIITEHT D, (AKIF well-defined 2> & 5 DFANRIT IR S0V DPEIET 5, )

/ng(X( )) dP(w ZakP (X € Ap). (4.1)

k=1

2nd step p(x) >0D & &, H£qe NIZHLT,

; i+ 1 . n
Aq,iz{weR”;;—qu(wkzm } (1=0,1,...,¢427 - 1), Aq,q2a={w€R ;w(-’v)Zq}
q21 i
LU pgl@) =) 5ola, (@) LD B, ZOLE, g (@) FHEBIKT (41) L&D /goq (w)) dP(w) 1%

=0
E%éﬂhé 73§\ AqJ = Aq+1,21 U Aq+2722+1, Aq+1721 n Aq+2721+1 = @ (Z = 0, 1, ey q2q — 1) t 7&5@1\

27 21 +1

7P(X € Ayi) < Sori P(X € Agt1,2i) + WP(X € Agt1,2i4+1)

L0, /goq( (@) dP(w) < /%H( () dP(w) #1853, &>, {/ oo(X (@) dP(w)} SN
Q Q
H2zDT, ZD g — 0o & U7ZMRIZME AL E LR VWRERI NS, ITNZ2HVT, RO LD ITED B,

| exX@)aPe = lim [ oy(X@)aP. (4.2)

q—o0 [e)

3rd step —#&D p(x) IZDWVWT,

T(x) = max{p(x),0}, ¢ (z) = max{—p(z),0} (4.3)

B, LE po(x) =T (x) — ¢ (z), |p(@)] =T (x) + ¢ (x) LD LITHEET D, ZThEHV
<. / |<p( ( NIdP(w) < co D& & (ZDHEIZ 2nd step & D AIHE). £ * = +, — (20 LT 2nd step DE
)

14

FL0< (:c)§|g0(:c)\J:V)0§/ (X /|go N dP(w) < oo 75 Z LITIERELT
Q

/ (X () dP(w) = / o (X () dP(w) - / o (X(w)) dP(w) (4.4)
Q Q Q

LEDD,
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FE 4.1 EROEHIE. w(B)=P(X € B) (Be BR")) L&oTEHINDIMRHANE p (X OHMHE W
) TR LT, / o(x)du(z) ZEHZLZZLIHYT 2, FIZ. n=10D2 EZOMY2HERER X 05
RTL

B F () & FHWT, / o(z)dF(z) L ETZehip 3,
PUR D Lebesgue e DEH 4.1, 4.2 AT 5 Z LITIERT b, GEWIIBISMRIT#Cliio Z &, )

EE 4.1 (1) B IESIAEPEME 2 6T 5, (WAHEDIK CEH 4.3 TR 2, )
2) (@) >0, /Q P(X (@) dP(w) = 0 = P(p(X) =0) = 1.

AR 42 P(p(X) =0) =10&&, FEAEWVWES LI A (almost everywhere) o(X) = 0 &\,
[o(X) =0ae.] &F&T, (IF&AZHEDPZ (almost surely) W\, Tp(X)=0as.] ERTILLHD, )

EE 4.2 (1) (BBFNERERE) (R, A p) 2HEERE$ 2, JHBEEOH {f,(x)} »HAMBTHFAEINTD S
£9%,0< fi(z) < < fylz) <+ ae. ZOEE, RDPILLT B,

Jim [ @) dute) = [ (Jim £,(0)) duta).

(2) (Lebesgue DUNRERE) (R, A, p) ZMIEZER & 9§ 5, qHIBEEDH {f,(2)} 2L T. H 25w HIBEK
M (z) “C/ M(z)dp(x) < oo Zifi7z3 2D (AIBI L WD) BIFEL T, [fy(z) < M(z) ae. (¢=1,2,...)
BT EB LT B, OLE, f(2) = lim f,(r) ac. BEELTTHTHNE, f(z) bTRATHY . K
DAL T B o
i [ fy0)duta) = [ f(a)dia).

R R

q—o0

42 HFEDERE

§4.1 TUEMLZRDERIVT, ¢ > 0550k / (X ()| dP(w) < co D& ¥, s Elp(X)] %
Q

Elp(X)] = / P(X(w)) dP(w)

Q
THEET D, ROEBDRLT D, FEHIZENRT 5,

EE 4.3 o, : R" — R % Borel IR, a,b,c ZEHETEH, ZD&E, RIMKLT 5,
X)=cae DEE, Elp(X)]=c.
<P(X) ae. DEE, Elp(X)] < EW(X)].

X)) < Elle(X)]]-
X)[] < oo, E[[Y(X)[] <00 D& Z. Elap(X) + b(X)] = aE[p(X)] + bE[Y(X)].

=3
58X

I, X AR, s o & E OFHRGIRICET 5 & A5 X5, ¢ R” — R % Borel A#lIBI% &
35,

EH 4.4 X MHMHIIHELERO L . TDL D 5 5ME% 1, x,... L TN,

Elp(X)] =Y ¢(@r) P(X = @) (4.5)
k=1
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FEBA: 0 >0 &9 %, §4.1 @ 2nd step D& D12 ¢, (z) ZEHKT D &,

q29 . q2? .
7
E[‘Pq(X)]:Z2 (X € Agi) = qu Z
1=0 k:xp €Ay,
q2?

_Z Z (pq :L'k Z@q :Bk )

=0 k:xp €Ay 4

22T {pg} BAAMRBRBRMAA RO T, lim q(x) = () ISEREL THRAKER (BRI UT) %
q—00
vt (4.5) 2182, —MBOBEE, (4.4) ELTEZETIOENS, ¢ > 0 DBE L VBT 2, 0

T 4.5 X A EGRERLR O L &, TOBEEREE f(11,...,2,) & T

/ / o(x1, ..., xp) f(x1, ..., @p)dey - - - dxy. (4.6)
Rr

SEER: ELEEfHICT 570 1 OTRA L UCalT, EH 4.4 DI LA ¢ >0 & U, §4.1 @ 2nd
step D pq(x) ZHWD &,

Blo(X)] = 12 3 PX € das) = qu/ fla
-X /A ) ) o = / (@) f () de

22T {pg(x) f(x)} RIFEEBBING O T, BHEWAEIE VT (4.6) 285, —MD o (L TIE
(i) LA (4.4) L LTEET20ERSH S, O

AR 4.3 2 RTMERZ (X,Y) Y X IZEEE CIND B ED ©1,22,... T, YV IZHMxEGEN TH 5 IEH
Borel B f(x,y) ZFHWT

P(X:q:k,Yga):/ f(zr,y)dy aeR, k=1,2,...
—00

LRINBG5E
X Y Z/ xk:a xkay)dy

BN, T 4.4, 4.5 LEBRICIEHTE 3,
e R D HAFFE & ML EDOBfR T, IFEETH 5,

EE 4.6 MERE X,..., X, ML THBEL U, @1, , 0, EBorel Tl CHBETE, ZOLE, L,
5D § T Ello;(X;)] < 50 THIIL. Ellr (X1)02(Xa) -+ on(Xa)|] < 00 TH Y. WARALT 5,

Elp1(X1)p2(X2) -+ on(Xn)] = Elp1(X)]Elp2(X2)] - - - Elpn(Xn)]- (4.7)

FEER: i D77z n =2 DHEICHIHT S, X1 =X, Xo=Y, 01 =, pa =1 T,

Ist step o(x), ¥(y) BB o(z) = M, aila,(z), ¥(y) = Zjvzl bilp,(y) DL &, 1a(x)lp(y) ®
TEADDOYEBDLEDKRLITEBERBEED S, p(a)v(y) = XM, Y0y abjla, (2)1p,(y) & HEK
T, MMOEH 28 L ZDHLDIERIZED,

M N M N
Elp(X)p(Y)] =YY aibjP(X € A;,Y € By) :E:X:bPXGA,(YE&)

i=1 j=1
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N
a;P(X € A;) Y _b;P(Y € B;) = Elp(X)|E[(Y)]

j=1

=

Il
-

2nd step ¢ >0, >0 D& E, §4.1 @ 2nd step & FAMKIZ, & ¢ e NITH U THRER ¢4, 0, ZEET 5,

ZDEE, Ist step IT&D
Elpqg(X)q(Y)] = Eleg(X)]Elthg(Y)]

LB, ZIZT, HPADCRER (4.2 (1) I2&D g 00 & T2 28T (4.7) 2155, KT, E[jp(X)]] < 00
22 El[Y(Y)|] < oo THNIE. Ello(X)Y(Y)|] = Elle(X)|E[[v(X)|]] <o &b Z tdbbirotz,

3rd step —MED v, DEEH. (pY)(x,y) = p(@)(y) LFELDBDETE, 20L&, (43) DLSIT,
et o7 0T T (et (py)” ED B, ZOEE,

() (z,y) =T (@ () + o (@)~ (y), (o) (z,y) = (@) (y) + ¢ ()¢ (y)

IZHEET 5, Zhvd b,

43 BE(E—AVHN) -9
EE 4.1 X 2HREK r>027T5,

(1) E[X"] % riROBEE (E—AV b)) &0,
iz, r=10t &, EX]| % X OFHE WS,

(2) p=E[X]2T2LE, E[(X —p)| 2 FE0EbOD r ROFEL NS,
Kz, r=20t &, E(X —p)? % X 0alewnwV(X) &Y, £72, o(X)=/V(X) 2 X D
FHEMR A2 2\ D,

(3) Mx(t) = E[e!X],t € R, % X OE/EABE NS, Ax(t) =logEleX],tc R, 2 X DFa LTV
~EEEEBLE W D,

EEL. FEREINETNOMGEISE RS NEHEIOAER LD LT S,
T 4.7 X O r ROWEDNEETBL &, s (< 1) ROMELEFET 5,
SEBE: |X|° < max{L,|X|"} <1+|X|" THBMS, E|X|)] <1+ E[|X]] <o ¥ &0{EET B, O

COEBIZED, EX?| <o D& VI EX]|BHET S, £/, TOLE (X —¢)? = X?—2cX +¢2
EBRBIEHS. V(X)) BEET B,

TE 4.8 F[X?| <00 kT 5, ZOLERMNED LD,

(1) V(X)=E[X?] - E[X]%
(2) V(aX +b) = a?V(X) (a,b 1EEH).
(3) V(X)=0%&5X X =pae, 72720 p= E[X].

SER: (1), (2) RHERMEE T2, (3) WEMAL (2), BEA2P5HEM, O
Bl 4.1 EEA NG OBIRE L K. FEREBISR PR 5.
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n

n! n (n—1)! —1 n—1—(k—1
BIX) =D kP k:”p;(k_1)(n_1_(k_1))!pk gy

BIX(X - 1) = k(k- 1>k,(n”i bt = =08 fln_—;}(k A

Y735, E[X? = EX(X — 1)+ X] = EIX(X — 1)] + E[X] = n(n — 1)p* + np. £-T. V(X) =
E[X?] - E[X]? =np(1 —p). £z, Mx(t) = (e'p+1—p)". O

(2) Poisson 734 Po(\)
POX k)= Mo k=01, &b

m
EX] =3 e s ae . ATy,
k‘e e (k’—l) e e =

k=0 k=1

/o, ZHDMERBRIZULT
E[X(X—l)]—ik(k )Ak = \e —Ai Ak - =Me et = A2
= - —

=0

YD, EoT, VIX)=EX(X —1)]+EX]—E[X2=MA+A-X 2=\ 7z, Mx(t)="D. %

BRAZ, E[(X = N3 =X E[(X — N4 = A+3\2 2450, IS IZBRREESE L I3F 145 > MR
B VTR (of. B 4.2) LAV E 00,

(3) #fT 070 Ge(p)
PX=k)=¢p, k=0,1,...,(¢g=1—p). T, HK Z o OIWHCERIZ 1 THo72h o, |z <1 D &
Z DRFBUIATE T H RIS TE (of . WIS @%‘iﬂlﬂ pp 146-7).

B2
ik(k—l (ikxk 1):7((1—1@2):(1_23”)3

k=2 k=1

Lo T,

_ k=1 _ _ 4
qup qukq 17q) p

V(X)=EX(X -1)]+E[X ik —1)¢"p + E[X] — E[X]?
k=2

T(1-q® p

p

2¢°p g (q\? ¢
_ - %
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p 1 g _ 4 ta
7z, = -, T - 3] = w5,
E7-. Mx(t) 1—etq’t<10gq’ »Y E[(X — E[X])?] P DA
(4) BOZIHME NB(a,p) (a>0,0<p<1)
P(X =n)= a+n_1>pa(1p)",n0,1,2,....
n
o f(atn—1\ (atn—-Da+n-2)--a  _(-a)(-a-1)-(-a=-n+1) . /—«
ij_‘( k )_ n! =(=1) n! =(=1) k
Y(l4z)e=3 (‘J‘)w (2] <1) &b, S P(X =n) =1 £ BB Z L ICHET S, ZOL X,
n=0 n=0

RS, n(n — 1)(‘“) = (—a)(—a—1) (‘j‘_‘f) £0 BIX(X —1)] kgD, v(x) = 20Dy

2
B. g7, Mx(t) = (I_I’Tq)a, t< logé, TH Y E|(X — E[X]))?] = w LHB (g=1-p 2 LE)
P (L +2) " = 3 k“):rn DUHCERD 1 THBH 5. FHMA ZRT 52 LT, SEH7 & [k
n=0

I E[X]® E[X(X —1)] 24 HTE5 2 LICHEET 5,

(5) SEHBTFAE L il

1
EOBEBMEE = (1) bk =1,2,..., TOWHRE P(X = (1) k) = R D) E=1,2,... 27
RN
— — k71 pry _— =
S roc- - (- ) -
k=1 k=1
L0 X IHEDITTERLT R L 2 B8,
E[|X\]—ik L —ii—oo
SRk Sk
IRV SEBIIFEL RV, ZO0BE,
= _ 1 — (—1)k! — (-1)'~!
1)kt — —1— —1—1log2
;( ) kk(k—H) kz::l k+1 l; ! 08

EERMNHRL, —RYRBENPEELZ D720, ZOBEIXPEIFEELRVWE T S,

[B] e el e 2 il SR 28 oD 44

(1) EBHA Ny, 02)
EF Ve >02 p e RIEHLTERC. , BB oT, |o| < Copef@ W’ g eR, L TEBILILEET 5,
INED, EEOneNIZHLTe>0% ne < 5 L2 0UE

BN = [ el e e s o [ (Coe)
= x e 20 €T e € e 20 X
o V2o T V2mo "

= 7(0‘;’“) / vl 7(052’”) Viro = V2(C. )" < oo.
V2ro J s V2ro

koT, $¥RTOn e NIZHLT BIX"] BEET S, 2= —F rpie
g

> 1 (z—p)? 1 o 22
FlX]| = T e 202 dr = — oz+ple 2 dz
X= [ e =/ (ot
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o oo
= — T dz—l— = L.
V2T [oo u\/27r/ a
[EHRIZ.
> 1 (z—w)? o
V(X)=FE[(X — 22/ x — p)? e 202 dx = dz
@) =EX - = [ @i .
00 , 2
= —/ z|—e é) dz = g [—zef% / 77 dz = 2.
V2T ) oo V2T \/271'
(z—m)? =
M (t) = E[eX] = tw e 27 dr=— et(”"’“)e_T dz
V2ro V2T J_so
1 t 1 2 2 1,2 2 1 o 1 2 142 2
— e ue—Q{(z—ta) —(to) }dZ — etu+2t o 6—2(z—ta) dz = etu+2t o
V2T /_Oo V2T J oo
X — .
Z=""F gy 2HN0,1) 26 T EEANTS LW,

g
X DEBH N(p, 0?) ICHES L & Y = X ONHENBER L WS, Zor SEHEMBE3 Lo, (V
DESE) < (Y OHFRAE) <(Y D) &b, iR EHN I ODMITHED LEZSNTWEH, DM
FBHERDOT —Z»o6b b0 s

(2) —#k5374 Ua,b)

b
1
Em1=/ x dp = 410
o« b—a 2

v =m(x- 21 [ 252 - e 13 -3 - 05 - 052
(3) #> < 434i T, B) .
E[XC]:/O »Tcﬁxa_le_mdx: b /0 zetele=PT gy = B Tleta) c> —a.

. ") (@) M) A+

plx) = 0 8 g = IO DR ko vix) - Bl - (BIX)? = 5
_ = tx Ba a— T _ 504 * cta—1_—(B-t)z _ Ba F(a) _ ﬂ @

Mx(t)—/ e mx le=B% dy = I‘(a)/ peto—le—(B-1) dm_F(a)(ﬁ—t)"_<ﬂ—t) Lt <.

0
BN, Y ~BEx(\) @A VYA ETa=1, B=\DEEENS,

1 1 A
(4) Cauchy 4347
N . o s 1 1 N
X Cauchy DHNHED L 1F. T OBEEBBD f(z) = Siia (—oo <z <o0)iBLEIZVD, H
T

B, WITHERT 5,

<1 1 1 o0 1
/ fidm:f{arctanz] = f{ﬁf (fz)] =1
oo T 1+ 22 v —o wl2 2

> 1 1 2 [ =z 271 00
= de = =2 4 :,[,1 1 2] =
/,Oo|x‘7rl+x2 . 7r/0 1+22% " 7 20g( +x)0 >

L7225 07T, Cauchy A DOFIIHEL L\,

DL E,

BISE 4.1 X,, i € N, N M ARRZHT, X, ic N, BAUAGIES. NOE D5 5%0,1,2,... &
T35, TOLE,
S:{Z(:)fv_lXi, N (48)
Y35 L. E[X2 < oo 2D E[NY < oo ThIE. WA 5.
(1) E[S] = E[X1]E[N], (2) V(S) = V(X1)E[N] + E[X1]*V(N).
F7z. Ele™1] < oo D EleN] < 00, Vt € R THNIE, (3) Ms(t) = My(log My, (t)) &7 5,
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HEBR: (1) E[S] =Y B[Sl (N)] = > B[(X1 + -+ X)Ly (N)] = Y3 E[Xilgsy (V)]
k:O k=1 k=11i=1
= Eﬁ? Elgy (N)] = Eymxww—m—m&wwy
k=11i=1 k=1

2 FHOBRHIOESE X, & N I Th ST & LiEH 4.6 % 7,
(2) X, i € N, [ZFAZHES O T & 8 4.6 £ b

k
E[(X1+ -+ Xe)* Ly (N)] = Y EX7 1y (N)] +2 ) E[X: X134 (N))]

k
= Z E[X?|E[Lgy (N)] +2 ZE E[l{y(N)] = kE[XT]P(N = k) + k(k — 1)E[X,]*P(N = k).
£oT
B[S’ =Y E[S*I{n_iy] = Y E[(X1+ -+ Xi)*1{n_py]
k=1 k=1
= B[X? i kP(N = k) + E[X4)? i k(k —1)P(N = k) = E[X}]E[N] + E[X,]2?E[N(N — 1)].
k=1 k=1
Zhko
V(S) = E[S?] - E[S]” = E[X{]E[N] + E[X:]*E[N(N - 1)] - (E[X1]E[N])?
= V(X1)E[N] + E[X1]*V(N).
(3) Ms(t ZE [e! X0 p ZE XUEP(N = k) = E[Mx, ()] = My (log Mx;, (1)).0

k=0

4.4 HOBEHEBERE
AR, L2(Q) T, MERZEH X TE[X?] <o 2ilizT0eke KT 35,

EIH 4.9 (Cauchy-Schwarz DFRER) XY € L2(Q) DL &, E[XY] XEHI N,
BIXY]? < BIX*| £V (19)

MRENLT B, FHESLDIZDDBEA35M1E. (a,b) # (0,0) 2 EH a, b BFELT aX +bY =0ae. &
RHEIELTH5,

SRR |XY| < (X% +Y?) kv, EIXY|] < J(B[X? + E[Y?) < 0o 2% E[XY] BEHINB,
EX?=00t%, @M 41, FE42L0 X =0ae BOT(49)1X0=02LUTHLTHILL, /-,
a=1,b=0%LTaX +bY =0ae HHK LTS, E[X?>0D&E,

E[Y?] (4.10)

E[XY]\?  (E[XY]))
< 21 _ 2 2 2] _ 2 _
0 < E[(tX +Y)?) = #E[X?] + 2E[XY] + B[?] = E[X?){t + E[Xz]} ot
PIEFED t T U THYET 50T, (4.9) BT 5, —H. (4.9) THEMNK T 5L &, (4.10) Tt =
—B[XY]/E[X?] L b NE E[(tX +Y)2) =0 £ 5%, koT tX+Y =0ae %5, M, aX +bY =0
ae. L3252, P(X#0)>0&DbA02LRBDILITHERETS, ZOLE Y =aX/bae £V

XY = (9 Bx7?,  BX?EY?) = Bx(4) BlX?)

LHRBDT, (4.9) DHEENELT B, 0
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% 4.1 XY € L2(Q) D E B[(X — ) (Y — p2)] REHE N,
[EI(X — p)(Y — p2)]]? < V(X)V(Y) (4.11)

MRALT B, 727U, E[X] =, E[Y] = pp & UTze (4.11) THBBRLDODBEFIEMIE. (a,b) #
(0,0) 722 a,b WEELT a(X — 1) +b(Y — p2) =0 ae. L7252 TH2,

SERE: AFLA8 XD XY €L2(Q) DL E X — p1,Y — pg € LA(Q) IWHEET 5, &oC, HHAID XY %
|X—/,L1|,|Y—,u2‘ C:Egﬁié t\

BlI(X = p)(Y = p2)]? < BI(X = m)’|E[(Y — p2)?] < 00

Y0, E[(X — p)(Y — )] BEHS NS, fMUd, EHAID XY % X — Y — pip CESHAN L,
O

EH 4.2 XY € L2(Q) 7 HHERER X, Y 08 Cov(X,Y), HEIRK p(X,Y) 2 RTEHT 5.

Cov(X,Y) = E[(X — p1)(Y — p2)] = E[XY] = jn E[X] = po E[Y | + papip = E[XY] = papua,
(X, V) = Cov(X,Y)
V(X)V(Y)

77Uy g = BIX], pe = E[Y] £ U, KB V(X)V(Y) >0 0L E0RIEHINEBDET S,

EHE 4.10 X,Y € L2(Q) & &, MHBRE p(X,Y) IZDWTIRD LT B,

(i) —1<p(X,Y) <L
(i) X ¥Y B5eetlicoasdes, Wb, [pX,Y) =108 SRAHKD 1D,

X — _ Y — po a
VV(X) V()
SERR: (1) EE A AL X DS,

(i) WE LR 4112&9 (a,b) # (0,0) BB >T a(X — pu1) +0(Y —p2) = 0 ae. &b, f£oT,
Q2(X — )2 = (Y — po)? OWIFHEE £ 5T, a2V(X) = B2V(Y). 22T, VIX)V(Y) >0 %Y a,b ik
EHIZOTIEZ LW DDE, (AP0 RONIGEE 0LR8D7D, ) 5T, YV — us = —a(X — u1)/b ae.
£0,

X*,Ufli Y*Mg

XY)=10t = =— a.e.
AT =1D X )

e, pX)Y)=-10k=

_(a)\? O EFX-m)? %
V(YY) = (g) V(X), pX,Y)= V(X)1/2|%|V(X)1/2 - _@’
Y Y
o pXY) =15, oo M) vy o ame, Caoelo MV,
b V) b h T V)

h EikzR5, O

24y (0<z,0<y,z+y<1)

0 (% DAt
Z DAL Cov(X,Y) L HIBIREL p(X,Y) 2RkD B,

BITE 4.2 AIRFEEEEIRON f(z,y) = { Th BHERE X,V 12OV,

B fx(), fyr(y) 2 X,Y OFUEEREEE TS5, 0<s<1DEE,

1—x
fx(x) = /0 24xy dy = 122(1 — x)2



2e(1-2)2 (0<z<1)
X0, =

fx(@) 0 (% Ofth)
%, £oT, Hif 2.3 2HWVWTHEAT S L,

12y(1—9)?2 (0<y<1)

- E ARk, fy(y){ 0 (Z D fth)

1 1
E[X] = / r12x(1 — z)% dr = 12/ 22(1 — ) de = 12B(3,3) = 12F(3)F(3) = 122 _2 (= E[Y))
0 0 I'(6) 5! 5
1 1
BX? :/ 12120(1 — 2)? do = 12/ (1 2)de = 12B(4,3) = 12ZEG) 302 Ly
0 0 I'(7) 6!
1 /2\2 1
V(X) = Blx*) - BIX? = - — (£) = 5 (= V(Y)).
(EEE: fx(z) kDT, Elp // 2) 2y dedy B 5RDTHEN, ) —H D : 0<y<l—gz 0<
r<1e¥ae,
11—z y=1—=
E[XY] = // xy24xydxdy—/ dm/ 242y dy—/ {8x2y3] . dx
y:
=/ 8x2(1—x)3dx:8B(3,4):.-.:f i)
0 15
2 /242 2
Cov(X,Y) = E[XY] ~ E[X]E[Y] = 1 ~ (3) --=
X, Y) = Cov(X.Y) _ -2/15 _ 2

VX)V(Y) 1/25 3
R 4.1 X,Y,Z € L*(Q) &EHa,b € RATH L TIRAIKILT 2.

(i) Cov(aX +0bY,Z)=aCov(X,Z)+bCov(Y, Z).
(i) V(aX +bY) = a?V(X) + 2abCov(X,Y) + b2V (Y).

SB: X=X -—E[X|,Y=Y—E[Y],Z=Z—-E[Z| 2T 5L,
Cov(aX +bY, Z) = E[(aX + bY)Z] = aE[X Z] + bE[Y Z] = a Cov(X, Z) + bCov(Y, Z).
(i) RIEDHKDER LD Cov(X, X) = V(X) 452 LIZEETE (1) »SRBITRES, O

TE 4.11 MREH XY 1220 T, D (I)-(iv) RAMETH 5,

(i) Cov(X,Y)=0.

(il) X & YV I3MMHBE, As. p(X,Y)=0 &4 5,
(ili) E[XY]= EX]E]Y].

(iv) V(X+Y)=V(X)+V(Y).

FERR: (1) < (ii): EHEL VIS h,
(i) <= (iii): Cov(X,Y) = E[(X — E[X])(Y — E[Y])] = E[XY] — E[X]E[Y] £ b b5
(i) <= {v): VX +Y)=V(X)+V(Y)+2Cov(X,Y) DS, O

EE 4.4 XY MM THE, BT S, . XY AL THIUT, 46 &0 (iii) 2T 5.
koT, EIAIL DRI B,

BRI L7, BlZIE. 0<qg<1&L. P(X,Y) = (0,1)) = ¢, P(X,Y) = (1,0)) = P(X,Y) =
(—1,0) = (1—q)/2 L RBMREM XY 2 EZB L,

P(X=0)=P(Y =1) = P((X,Y) = (0,1)) =

D P(X=0Y=1)=P(X,Y)=(0,1)) £P(X =0)P(Y =1) ¥ &0 X &V FHI Tz,
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—J.P(XY =0)=P(X,Y)=(0,1)+P((X,Y) = (1,0)+P((X,Y)=(-1,0)) =1 &£ D E[XY] =0,
PX =1) = P((X,Y) = (1,0)) = (1 = ¢)/2,P(X = —1) = P((X,Y) = (-1,0)) = (1 = ¢)/2 &V
EX]=1-P(X=1)4+(-1)-P(X=-1)40-P(X=0)=0&7%b, EXY]=EX|E]Y]|»ELT 5D
T Cov(X,Y) =p(X,Y) =0.

72U, (X,Y) D 2IRCIERDHETHNE XY W Chs I e, MHETHD Z e HAEE 25 (of.
# 2.5, EBL 4.12, & 4.2),

Bl 4.2 X1, Xo, ..., X, lZED 20%%@5@1%« =1,... . niHLTEXy =p V(Xp) =02 292, 2

1 m _
DrE X=-3 X (*?;mm@),wziz(xw )2 (RS HK) LB &, E[X] = p, E[U?] = o2
k=1
Y n5,
] R ) - 1 1o
BB B[X] = - Y Bl =g Yi= Xp—p B, X, -x=" Vi~ Y Vi 4 Bl =
k=1 k=2
V(Xy) = 02, E[Y3Yi] = Cov(Xs, X)) =0 (k £ 1) 205,
21 (nfl)2 - nfl 9
E[(X; - X)) = = ; ——
R _ 2 n—1 , 9 1 “n—1 , 9
AR, & k2T B[(X, — X)?) = 0% L30T, E[UY = > 0% =02 O
n n—1;= n

Bl 4.3 2 POUHERZR (X,Y) PIRD KD RLEDH IS & &, 4 Cov(X,Y) 2K &:
n! k 1 n—k—l
PX =k Y =0) = e K€ B0kl k+isn (4.12)
727U, 0<pqgr<l,p+q+r=1&7953,

2 XY ORESHNENTN_IHAH4 B(n,p), B(n,q) > 6. E[X] =np, E[Y] =nq. 7=,

:ZZ e l)'pkqlrn k1 Z e ! 'pkz e ”_— —.l) gl

k=0 [=0
n n—=k
B n! & n—k—=1\ 1 n_k
_Zkk!(n—k)!p 2. (n k”( -1 >q "
k=0 =1
- n! o
=> k(n- k)ik,( Pk Falg+r)m i = n—lqu( ) SRS
k=0

=n(n—1pg(p+q+r)"">=n(n—1)pq

£oT. Cov(X,Y) = —npq. O

MRBEIZDOVWT p(X,Y) > 008 E X &Y ZEOHB DS, p(X,Y) <0D& SADHMENH D &\
S X Y BEOHEARHZ2D L E X BPRESBNEY B RELRE, ADHE DB L E X KAEL A
NEY NS e nwSHmER>, ZhETFOHITRE S,

Bl 4.4 n WY1 0BT L E, i OHOWAREE X; £ U, HROEHO®ZME Y, B50HO 7~
H¥E Z ¥ 5B, RS p(X1,Y), p(X1,2) Bk &, 7. V(X — Xo) 2k &,

f: i A£jedde, X, X; 13 (412) 2 p=q=1/6 Tiizd, &>T, Cov(X;,X;) = —n/36 &%
B. £ X, @ B(n, 2) KRS 25 B[X,] = n/6, V(X;) = 5n/36 TH B, k5T, ¥V = X; + X3 + X;,
Z=Xo4+ X4+ Xe THEN O,

o n n n
COV(Xl,Y) = COV(Xl,Xl) + COV(Xl,Xg) + COV(Xl,X5) = % - % - % = E,
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COV(Xl,Z) = COV(Xl,XQ) + COV(X17X4) + COV(Xl,Xg) = ——— — —= — — = ——

. Y, ZBEBIZB(n, L) KRS DS, V(Y) =V(Z) = g koT, p(X1,Y) =
&b, —7i,
V(Xl — XQ) = COV(Xl — XQ,Xl — X2) = COV(Xl — XQ,Xl) — COV(Xl — XQ,XQ)
= Cov (X1, X;) — Cov(X2, X;1) — Cov(Xy, Xs) + Cov(Xa, Xo)

5n n m n
=V (X1) —2Cov(Xy, X2) + V(X2) = % 2( 36) + % =3 0

EE 4.3 n YOTHEEZH X = (X1,...,X,) L2V T, _Z MV E[X] = (E[X4],...,E[X,]) & X OF
PR R L EWS, £, Cov(Xi, X;) 2 ZD (i,7) KA LT 5 n WHBTH %2, X OIHEATH L,
V(X) T,

EE 412 X = (Xy,..., X )%:n(krr:E%EﬁﬁEN( D) IS> TS, p= (p1,...,p4n) € R?, B =
(0ij) RIEEBERNFATICTH -7z, DL E, B[X] = ( Y= kb,

SIERA: E[X}C} = g, 1 < k <n, COV(Xk,Xl) =op, 1<k I<n R wv, #2.3 (ll) DEFZEHWE
X = (X1,...,X,) OEEER

1
272 (det )12
S RIEEMF A2 DT, SIERBON ALIZBET 2 EHP S, ELATH P = (pi;) ENARD AT N TIE
DTS D = (Ayj) BENT, PEP=D & TE5, ZOLE, Y =(Y,....Y,)=(X —pP L.
DB g(y1, .. yn) ERDES. T y= (Y1, n) = (& — p)P THBM S,

_1 _ -1 _ ’
e~ 3(@—)T 7 (2 IL)7 x = (r1,...,2,).

flay,. ... z,) =

_ _ _ “ 1
(- pwE (- p) =yP'E'Py =yD ly’:ZEy?-
oo x=yP +p &b §E =det P = +1,det B =det D = [[}_, \j;. £=>T.

2
1 7%2?:1 %yg 9

(27T)n/2()\11...)\nn)1/2

g(yi, - yn) =

THE Y, Y, ASET, &Y IRIERIAE N(0, Aj;) 125 2 2ERLTW5, FHT,
EY;]=0, ElY ] =Xis, 1<i<n, EY;Y;]=E[Y]EY;]=0,1<i<j<n.

N X:YP/+/LJ:©\ Xk:Z?ZIPMY;+,LLk ANONEN

n

BIXx] = pri B[] + e = ik,

i=1

COV(Xk’aXl) = E[(Xk - /JJk Zzpkzplj YY Zpkzplz it — Okl

=1 j=1
£H%. BEOEHE S = PDP' Th a1, DP' O (i,)-B4H Nipy THBD 5, PDP' O (k,1)-Hs b5
S pridipn ERBZEEAVE, O

%42 X = (X1,...,X,) Zn G ERSE N, ) >335, Z02E, Xq,...,X, WHITH?
72D DBEFHEMIE X AT THE I TH S,

36



SERA: EEMEIIH] 2.5 TRUZz, HHRPEIZOWT, B = (o) &<, i # j &6 X3, X; 3220 TRE
B 41112&Y Cov(X;, X;) =0. £-oT, EH41212&Y 0 = Cov(X;, X;) =0 &R 5, O

. . . 1 1
Bl 4.5 2 VORRERZH (X, Y) ORBHELEIED [(2,y) = — exp{—§Q(x,y)}, (z,y) eR2, THB LT3,
77 L.
Qz,y) = 2% + 2zy + 5y — 20 + 2y + 2

Y45, ZorE V(X), V(Y) & Cov(X,Y) 2k &,

) =(@+y—1)2—(y—1)2+5y* +2y+2 = (z+y—1)2+4(y+ )2 IWHEELT. S=X+Y —1,
T=2Y+3) &8, Z0LE(S,T) OFREERB g(s,t) kDD L, s=a+y—1t=2y+3) &
Dy=3(t—1),z=s—3t+ 3 ITEELT,

M&ﬂ:f(f1t+3lﬁfb)

1 1
2" 93 { Hz} = e e

V2T V2T
TR S, T RN b I B A N(O,l) THES Z L ERLTVWS, koT.

1
7r

E[S] = E[T] =0, E[S*]=V(S)=E[T?|=V(T)=1,  E[ST]= Cov(S,T) =

LB, IhED. Y =3T-1),X=8-3T+3 kv,

BlY) =3 (BT -1 =5, EIX]=ES]- 3BIT)+5 = 5.

V(Y) = BI(Y - BIY) = 1B =

V(X) = BI(X ~ BIX)*) = B[(S — 27+ 5~ 2)'] = B$?) ~2- S E[sT) + {17 =2,
Cov(X,Y) = B[(X — E[X]) (Y - ElY])] = B[(S - %T) -7] = %E[ST] - iE[TQ] = —i O

45 FMEHEHRE

PY <ylX =z) BPFARTO y TEHREINTWIUX, RANESHIFHMA ER(Y)|X =2 PEHRTED, #lZ
B FEX =2 DFRTOY OFRMENEEERL fy x (y|lr) 02> TWIUL

Ewmw:ﬂ:/mmmhmmmm

YVEHIND, 510, REOEHEE V(YIX = 2) = E[(Y — E[Y|X = 2])?|X = 2] = E[Y2|X =
2] — (BE[Y|X = 2])? TEDB, . ERY)|X =] 13z OB TH LM ZNE ¢(z) TETEE »(X) i}
HREBTHBHINE NI EW(Y)|X] L £T, Ak V(Y|X) bEHEI N, IhLHERERTDH S,

B 4.3 (1) (X,Y) OEEEED f(z,y) =4e 227V (0< 22 < y), f(z,y) =0 (ZOfl) T2, 2>0D
LED fyx(yle) KO EY|X], V(Y|X) &k &,

(2) AR T(a,B) KH0. A= XA DREDE 2 Y 2N, 1/0) 1245 & % (of. Bl 2.1). EA]Y] BT
V(AY) &3k k.

o 4e=22=Y

g (1) fx(x) :/ de™ PV dy =4e™ k0. fyx(ylz) = Toir e*V (y > 2z), fy)x(ylz) =0
2z
(ZDfth). koT, z2>0DeEt=y—2z B &

oo o0 (o)
EY|X =z] = / yfyx(ylz)dy = / ye* Y dy = / (t+2x)e " dt =1+ 2u,
—00 2x 0
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E[V?|X = z] :/ (t + 22)2e~t dt = [—{(t+2x)2+2(t+2x)+2}eff]zo —42®  da 42,
0
VYIX)=EY?}X =z] - (BEY|X =x]}) =4a® + 4z +2 - (1+22)* =1
0, E[Y|X]=2X+1, V(Y|X)=1.
(2) HlIEE21 XD A>0D L E
O¢+2
(54' 3 2) /\a+%7167(ﬂ+%y2))\,
M(a+ 1)
TASODLE fyy(Ny) =0, BIL. Y =y DRAEDE L ARBA V0 T+ 5,8+ 3y%) TiES.
Lo T,

fA|Y()‘|y)

o a+% N O‘""%
E[AlY—y]—m; VAY =y) = (B + 292)?
" B a+% _ a—&—%
- T, E[A|Y}—B+%Y2,V(A|Y)—W- O

EH 4.13 &2 SHFHEIZ DO W T NAALT %,

(1) E[E[Y|X]] = E[Y].

(2) ElaY + bZ|X] = aB[Y|X] + bE[Z|X]. (a,b 13FLL, )

(3) Elg(X)n(Y)|X] = g(X)E[h(Y)|X], R Elg(X)[X] = g(X).

(4) X,Y g7z s E[Y|X] = B[Y).

(5) E[E[Z|X,Y]|X] = E[Z|X].

(6) E[(Y — g(X))?] #B/NZT 501 g(X) = E[Y|X] Th 5, ZNIZHEREHED 5552 FLZERI
(X,Y) = B[XY] THRZEHT 2L %, Y 95 X ~OEHEN BY|X] THEI L 2ELTVS,

(1) V(Y) = E[V(Y]X)] + V(E[Y|X]).
P Uy (3) Tgoh i kW BIEE L, BRI (2)-(6) ILDWTIE “as” ¥ LTHALT 2.,

SR (1) (5) I R R RO ML BEE T3, (1) 12200T (X,Y) Rl THNIE (2.10)

WT
pEwx) = [ ([ umstloa) st = [ [ I by duay

/_w/_yfxydxdy— E[Y]

YEHATE 3, (6) I2DWT E[X|Y] IR Y OBIEEL S,

El(x - Ex D) Y BE(X - BXYDRY)Y)]

@ E[(E[X|Y] — E[E[X|Y]|Y])h(Y)] ®

Y Bleix - B Y)VIAT]

E[(EIX]Y] - EIX|Y])A(Y)] =0
YRBILICERET S, h(Y)=E[X[Y]—g(Y) ¥ aEmLT

E[(X —g(Y))’] = B(X - EIX|Y] + E[X|Y] - g(Y))’]
= E[(X — EIX|Y])’] + 2E((X - E[X|Y])(E[X|Y] - g(Y))] + E[(E[X]Y] - g(V))?]
= E[(X - EIX|Y])’] +

B(Y — ¢(X))?] #B/MNZF 301 g(X) = E[Y|X] TH 5, (7) 1I22VT:

B[(E[X]Y] - g(Y))?].

E[V(YIX)] + V(E[Y|X]) = E[E[Y?|X] - (E[Y|X))*] + E[(E[Y|X])*] - (E[E[Y|X]])*

@)

= BIE[Y?|X]| - (BIE[Y|X])?* = E[Y?] - (E[Y])? =V(Y) O
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A Appendix
Al BEHEOMBBERMICOWT

RE RIS, BEBOBEERIZOWTHRA S,
ZFME: IH, Hrit F B IROMD M T 2iiE

I A.1 (Rolle D) B f(x) HHAKE [a,0] Tilifs, (a,b) CHATHEL T2, 0L X, f(a) = f(b)
B5IE. f(c) =0 BT ¢ BFET B,

AEHIZAENE T 5,

EH A.2 (Taylor ®EE) B f(x) KM [a,b] Tn RIMAAHEETSEE, R, &

_ f'(a) f"(a) f"V(a) no1
F0) = fla) + =7 (b —a) + 5= (b~ a)? +- '+m(b—a) + Ry (A1)
@%@5o:?§%\Rnum®;5aﬁﬁéo
(a) R, = ! n'(c) (b—a)" (a<c<b) 277 c HFIET 5, ZD R, % Lagrange DFEIRIAL NS,
(n)
(b) R, = (]; _(10))' (b—c)" Y b—a) (a <c<b) =7 c ¥WFET 5, ZD R, % Cauchy DEIREBL
Wi,

SO 22T (b) DRRT. (a) HIROR ORI A Rn-m LF SR TE 5, (A2 &

n—1 R
b—z)k b—x
) + Zf(k)(x)% + Ry
o—1

EBL e pla) =) = f(b) £ Rolle DEHMN S, ¢(c) =0L,%%da<c<bPFEET S, ZI T,

— )kl
+Z{f(k+1 ) — ¥z )k(bk!)}Rn'bl

—a
— f(n)( )M - R L

(n—1)! " b—a
EoT. Pe)=02TBEETIXFEREGD, O

ZZT, a>bDGAEL LRV T A LICERL, S5, bR s b BEMZ, cldal 2 DIIZHZD
T.rx=a+0(r—a) (0<0<1) LREDILIERLTIROR%EH5,

% AL B f(z) Do =a 2ACKMTn AMATHE T 5L %, ZOXKMCETS 2 14 LT

o=+ P04 T I ety
EBL &,
R, = {7 =D o ay 0<<1) (A2)
HBHNIE
Ry = L0 e ay <0< (A3)
ERED,
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ZDOHRTHLU R, =0 (n— o00) THIIE

(n—1)
(x—a)2+~~+f(n_1()!)(x—a Zf("

f'la)
1l

f"(a)
2!

)n

f(@) = fla) + (x —a)+

LFREL, Iz f(r) Dz =allBF5 Taylor BRHE WV, FZ a =0 D& Z % Maclaurin B & WS,

Bl A1 EREED Maclaurln @E’ﬁ’%&’) F5,

(1) ¢ —1+x+§+ +—+ Z% (—00 < z < )

2 4 "

> 0 T
(2) cosz=1-— 2—3{+4—é—--~+(—1) (2?12)7;:1— (—o0 <z < 00)
(3) sinz =z — %—F%—u%—(—l)"h—l—u- (o0 < & < )

2 3 n
(4) log(1+x):x7%+%*~'+(71)”71%+~~ (-l<z<1)
B(B—1) BB—-1)---(B—n+1) , SNAN
(5) 1+2) =14 pz+ o 2?4+ _ T +:nz_%<n>a: (Jz| < 1)
REL. BIMEEDFHT, (g) :mﬂ*l)”ﬁw*”“),n=0,1,2,..., LED D,
n _ (_\n+1

FERR: (1), (5) DART . (2), (3) 1% (1) LHEBRIZ. (4) 1 Z(—m)k_ 1(;2 D % R 5 3 ULFER

k=0
TE5, (MA22F5,)
Oz

(1) Lagrange DFIRIH (A.2) £V R, = e—|m" TO0<O<1&b.|R,| < em‘ il =0 (n—o00) &mtd,
n! n!

QI
(5) floa)= A4z &dse fM(a)=BB-1)---(B-—n+1)A+z)™ &b ! n( ) (i) L350
T. R, =0 (n— c0) ZiHAT X LV, Cauchy DFEIARIE (A.3) kv

—_ —-n x,@—n
|Rn‘ _ ‘B(/B 1) (ﬁ(n —~ ]"3'1)(1 + 0 ) (1 _ (9)"_13?"
BB-1) - (B=n+1) ,|(1-6\"" =
' n—l) v (1+9x> (1+6z)”

ZIT, |z|<1ThdeE, 0<0<1&D1—|z|<1+0z<1+|z|THDH, &oT,

B—1>07%5 (1+02)P L <A +|z))’Y, B-1<0%5 (1+02) 1< (1—|z))~tTHY.

0< 220 c1xp. BBV BontD 0y g, G50 (0o 00) BREIEEN, C
1+ 0z (n— 1!
Z T,
lim ’CnH zlim’B_ =lz| <1
n—oo n n—oo n

LBOT, IROM AL XD C, =0 %255, O

FE A1 BIAL (5) 2 Newton O—fRIESNAZZIHEE L WS, FHZ B PHRBEOL En B KD KEW
BT B (ﬁ) _0 ey, EEO Y T 5,

DL — e AEEL c <1 THBET B, TOLE lim a, =0

n—roo

B A1 50 {a,} 122V T, MR lim
n— oo
55 kR,

n

R A.2 EH A2 (a) DAEE SR EE &, B AL (2), (3), (4) Bt
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A.2 Stirling DA

Stirling AN & DS L LT Wallis DAXZBNHT 5,
SEZRE: IKH, ik F B LROMAS B Y FMiXNE p.121

(n—D!x

/2 BTG Y n Li{%ﬁ, . TL(TL—?)
e Al I, :/ sin” zdx = e 2 , 72720, nll =
0 n

- %
%, n ti%ﬁ‘éﬁ

_ 1 i
SFBE: I, — g L=1%, WHBMCED [, =20, o n>2 2H3IL L0465,
¥3.) O

. 1 2 22n !2
EHE A.3 (Wallis DAR) 7 = lim 7i = i 2

(REPH I

n IR,
n XA

R &

SEER: @ A1 D I, 1I22WT, sin® Ty < sin®x <sin®lr, (0< 2z < ) &V Inpyr < Iop < Iopy.

IR
(2n)!! 2n—-Dx  (2n—2)!

@t DI S @l 2 S @

. 1 2n)!! 2n)!!
() = 27;(27(1 _)1)!! ROT (2; _)1)!!

1 (2n)!!

ZoC. (W) = 7
(7ei2) 2n +1 (2n — D)!!

ZRIHL T,

n

12 2n-1)M?* 12 1 (2
—— A S — = T. i
2n+17r<{ 2n)ll } Sop 7T Vm<

IRED, BOOSREES, B2 0%RIE (20— DI =

EHE A.4 (Stirling DAK) lim ——— =v2

n—oo Tln+2 e—"n

- n!
EEﬂﬁl Ap = T &EE)\< t\

1
n"tTze™ "

an n! (n+1)ntitzen-t 1 1
e o At
8 Ay 41 08 nn"l‘%e*n (TL + 1)' n 2 8 + n

N E R S

=X (2n)!=2"-nl KDHES,

-1

™
9 .

ZIT.y=1/z D [n,n+1] DWHOEEEZ EFTORE (FOERIE s =n+1/2 18T 28R EHV5) D

HREEBIZ L D,

1 1 ntlg 1 1/1 1

R S Zda(=1 (1 7) <f(f )

2 n+1/2 /n x x( o8 +n) 2 n+n—|—1

a IN1/1 1 1 1/1 1
ko, 0< (. EYC UL SR W YESR U PP
? < Ogan+1< n—|—2 2 n+n+1 dn(n+1) 4 n+1 >
2n—1 2n—1

an 1/1 1 1
0 < log - 1 (- ) <+
<log " = Z Ogak+1 kz:%zx E kel S

SHED. lim 2 —1 4853, 22T, Wallis DAREHND =,

n—00 A9y,

22n (n|)2 B 22n(a"nn+%67n)2 _ a%

V20! n - ag,(2n)2 e V2ag,

PERFNE, lm o, = lim \/ii D B r e VEr b ) YRGS,

n— n—oo T 2n)!
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A3 ERH

BRI D7 an(z — )" 1TV T DR & 2 OEFIMA FIZOWTHEE T 5, DD, c=0 DHE
Zanz" =ag+ ayx + agx® + - -
n=0

EOWTHARS, (EOBEAIE e h - cKBEEMABILICED o7 ABIES T ENTES, )
S [SS] R, Bl ¥ B TAOMA TS FAHKE pp.137-153.

EE A.5 (Abel DHHRE) BHE Y 7 janas™ Bz = z0(#£ 0) THERT UL, |z| < |20 BB FTARTD 212D
WTHERIUR S 5.

BEER: IRE LD anzi — 0 (n — 00) &0 {anzy} FAERZEBI, |lapzy] < M, n=0,1,..., &35,
lz| < |zo| R OIX

> ol = 3 ot < S ()" -
anx™| = anzrl|—— < M(—) = <
2 Janetl = 2 oty < 2 M) = Tyl

R MRS 5 Z e RSN, O
BRI D7 g anx™ DPBR, FEIZ DWW T Abel DR & 2D 0H 5,

(i) z2=0DFTRTD z IZOVWTHKT 5,

(i) TARTOEH z OV TIHT 5,

(iii) #50<R<ooDBHoT, |z| < REZTRTD 128 L THIIE, |2| > RASTRTD z 12t
L CHHET 5,

(iif) © R ZHMEE D07 ana™ OIEER L VS, (1) DHEICIE R =0, (i) DBEICIE R =00 LT 2,

Bl A.2 ia"m"@c‘:%Rzl/a, (a # 0 13EE), i x—'O)k%R:oo, in"m”@t%Rzo.
n —

n=0 n=0 T n=0

_ . |an+1| o . . n o N — S
EE A6 (1) lim —— =r £ (2) nlgr;o Ylapn| =7 (0 <r < oo) WEMETHELE, R=1/r Th

n—oo |Gy,

%, 7272L. 1/0 =00, 1/oo =0 &F 5,

n+1
EER: (1) ILm W = rlz|, (2) ILm Ylapa™| = rlz| THEM 6. TNZTNROME A1(1), (2) £

DL B ana” vz < 12SUUR, rlz| > 1 ARSKKT S, O

HE A Y a, 22V T, (1) lim [ans1] _ c £2721E (2) lim {/]an| =c¢ (0 < c < oc0) BFIET S
n—oo

=0 n—00 |Gy
EEL c<1BOHNINERL, ¢ > 172 6RHT 5,

SEBR: (1) OART, (2) BEEMEE T 5, c<10e%, 0<e<l—clLT, 5 N €N 2H-T,
n>N7®Ro Jans1] —c‘ <, B Jant] < (c+e)lan]. FiT. Jay| < (c+e)" Nan|, n > N 2133,

|an|
£oT. 0<c+e<IZEELT,

00 N-1 00 N-1

a
S fan € 3 Janl+ (et Nan| = 3 Jan + L oo
n=0 n=0 n=N n=0 1- (C+€)
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c>1DEE, FARRIZI0O<e<c—1IZHLT, BBENENBH->T, n>NHS C|l+|1|
an,

lani1| > (¢ —€)|an|. FHZ. c—e > TIZERLUT, |ay| > (c—&)" Nay| — o0, n — co & BDT, MK
oo o an EFEHT B, O

<e, BB,

—C

M A3 LiofE A1(2) 2mE, 72, HlA2 ZHE»O &, T 5IT. IROBIEBMOIFEE R 2K &,
FAEL peR a>0WERET S, B (1) R=1.(2) R=1.(3) R=1/e. (4) R=a"'/2
W Eeeer, @ £ (e @ 4 @ T e

n=0 n=0 n n=0 M-

EIB AT f; e DUKNARE R (0< R<o00) ¥ L. f(z) = 3 apa™ L 5,
n—0 n=0

(1) ZOMHE 2| < B THSHE L, & 510, (R, R) K& ENAEEOMKET RIRT 3, FIC
fla anz" & (—R, R) THETH %,

0

TEENBAEOMKE [a,b] THIMATES, Thbb,

/abf(m)dx:/:ianx”dx—Z/ ana"dz =Y [ - W]b.

=0

Vﬁmg

)=
2) (-R,R

(3) f(x) & (—R,R) THAHWHET. EMMAHTE 3,

= (Z anx”> = Z napr™ !
n=0 n=1
HIY U T T & 2 BBEBDOIURERED R TH 5,

IR fu(z) = 32 ara® I LT, ORI M TR A Z BRI ORI B 3 B A I\ 5
k=0
FEHIRAIET B,

I A8 (1) 10— KRR T 5 5.

b
(2) BRI o, b] 87RO {f, ()} 75 [a. 0] : f(x) D BRI 5 £ % lim. / Folw) do = / () da.
(3) % fulx) BEII T ETCLRET 5o {f(2)} BT E—BRRT B 2 &, {fula)} 555 12y € [ T
KT 27351, [ EOTRTORTPERL T, MREAK f(z) I ETC #iTh-oT, lim fr(z) = f'(z)
L%,

7o, BIRUEMBUC I 2RO —BRINFICE T 2B 2 W5, GEMIEEMEE 35,

EFE A.9 (Weierstrass ® M-$IFE) XM I ORISR 5 fo(z) CBILT. %00 {M,} T
n=1

fal@)| <M, (ReN,zel), »D2 > M,<o

n=1
EWETEORBBEE. S fu(z) B T E—RIURT 3,
n=1

AT OER: (1) FEEO0<r <RELD. |of <r T—HIRT 52 L2 REREEV, r < RED,
Sapz™ ld =1 THHINEKT 2, Thbb, Y |a,|r" <oco. 2] <r DEE |a,z"| < |ay|r™ THEN 5,
Weierstrass ® M-HIFHEL D, Y apa™ E—HRIPGRT 5, LoT, EHAL() £, f(z) DHEGMELHES,
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