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1 FERZTME
1.1 HXROES
EE 1.1 £8 Q#£0) OMIEE» SR I2EEE Q LOEEHE VWS, Q LOREHR F B3RO

i) QeF
(i) AeF= A°ceF (AT ADWHEEEZRT, )
(111) Al,AQ,...7An,...€f:>UZO:1An€]:

ZiiledeE ZOF QLo o EEHEE WS, £ (Q,F) ZAHIZEH WS,

FERGRTIE, o BAKRF OIL2HERE VI, FIC, QZ22FERE, 0 =Q° 2Z=HRL VI,

R 11 (0, F) ZAIWER, (B, }C]—" LT HERHMD YD,
(0) 0eF, UBZG}', ﬂBle]-', ﬂB €F, (4) By\By:=B,NBfeF

SEER: (0) & 1.1 (1), (il) D Qe F. koT, Q=0 XD EHEEH,

() A;=B; (1<i<n), A;=0(G>n+1) tBLL, REL (0) kH Vil L A, € F TH22 5, EH
1.1 (i) &b UL, Bi=Ui;2, A € F 185,

(2) EF 11 (i) kD BF e FTHBH 5. (1) & de Morgan DIEANC & D N, B; = (U, BY)® € F.

(3) £# 1.1 (iii) & de Morgan @(iﬁllki D (2) &L FRRICFEHTE %,

(4) Ay =By, Ay =BS, n=2 & LT (2) VAT X, O

EE 1.2 (O, F) 2a[flIZEf e 2, ROELMEERLT P F —[0,1] % (Q,F) LORERRAE L WS *L

i) P©Q)=1
() A, €F, n=12_ . »MEEDm£n%38IHL AnnA, =0 ZilEEE (ZOL & A, Ay, ...
BHVICHERTH 2 L0 5). P( U An> =3 P(A,).
n=1 n=1

ZOrE. (O, F, P) RHERERL WS, T FOTEHR. Ac FITHL P(A) 255 A DKL NS,

EIE 1.2 (Q F,P) 2tERZEM 3 %,
1) P(0) =

n n

BieF, i=1,....n, NEVIZHKTHIUI, P(U Bi) =3 P(B)).

(1)
(2)
(3) A,Be F,Ac B=— P(A) < P(B)
(4) Be F= P(B°)=1-P(B)

()

5) A,Be FIHL P(AUB) = P(A) + P(B) — P(AN B).

FERA: (1) @11 KHERL T a=P0) 2B, 0<a<1. ZZT. A, =0(Wn) Bl .U, 4, =0
Ty A NA, =0 (m#n) THEZPHEHKL2 (i) &b P0) =77, P(0) 213%, L a>0THIUI,
ZhEa=c0 ZEHL, 0<a<1WFET 3, EoT. P0)=0¥%k5,
(2)A;=B;(1<i<n),A=0@G>n+1) Bl U Ai=UL_, BT A4NA;=0(i#j) TH?
P EHE12 (i) & (1) X0, PUL, Bi) = X1, P(Bi) + 02,4, P(0) = X1, P(B).

(3) Bi=A,By=B\A ¥t ¥$5% B=DBUBy, BijNBy =0 &Y (2) 25, P(B) = P(B1)+P(By) > P(A).

L zofZETid NE) BIFEET 2 0L ARET 2. ML OMETEEBIEENTE LI £33 L TR 723w,



(4) BUB°=Q,BNB°=0 kb, %123 & (2)1c&b. P(B)+P(B)=P(Q)=1%&DHES,
(5) By = ANB,By = ANB°, By = A°NB £8L ¥, By, By, Bs BAVWCHKTH 225, (2) KD
A= B,UBy %5 P(A) = P(By)+P(Bs), B= B,UB; % P(B) = P(By)+P(Bs), AUB = BiUB,UB;
% P(AUB) = P(By) + P(By) + P(Bs). &-T. 5345 O

EI 1.3 A, Ay, ... e FITHL P(U,—, An) < >00 P(Ay).

SEBA: By = Ay, B, = A, )\ (Uz;; Ar), n=23,..., 2B, By, Bs,... ZHWVIZHRT UZO:1 B, =
U, A, &oT, E#1.2 (i) Ick Db,

= n=1

2T, mEOARENI A, C B, EH1.2(3) AW, O

R 1.1 A, Ay, . e FITHLT, 3RTOReNIKML P(A4,) =146 PN, 4,) = 1.
B 1.1 % 1.1 288 1.3 ZHVCEEE X

FE 1.4 (O, F, P) 22/, {B,} C F £3 %,

(1) BBCByC---CB,C--- = P(U>,B,) = lim P(B,).

n—oo

(2) Bi>By;D>---2B, D>+ = P(N,_,B,) = lim P(B,).

n—oo

EIEHﬂ: (1) A1 = Bl, An = Bn \ Uz;ll Bk (TL Z 2) Kj5< t\ Al,AQ,... cif’_b\b:ﬁﬂif UZ:I Ak = Bn
(neN), U Ax = U, 21 Bn. &o T EF 1.2 (i), EH 1.2 (2) & D,

n—oo

P({JBn) =P(|J A =D P(4) = lim D P(Ay) = lim P(|J Ax) = lim P(B,).
n=1 k=1 k=1 " Ookzl e k=1
(2)BfCc---CBSC-- THBH»H, EH1.2 (4), de Morgan DIERIE Hi & b

P( ﬁ B,) =1-P(( ﬁ B,)%) = 1-P( D Bj) =1- lim P(Bf) = lim (1-P(B;)) = lim P(B,). O
n=1 n=1 n=1

FE 15 Q2R L A2 ZORNEEGHEL T, AREF0L QLD o £EBINL DD H B, ZHIC index
2T, Fa (V€A ERT, ZDLE KDY D,

(1) Nyer Fr W& o E£BHETH 5,

(2) Maea Fr X AZEL o REBOHFTRAND 0 EEHETH 2,

SEBE: (1) BEHBEMEY T2, 2) £F. A2B0Q O o BEBKEL LT, QONEEEDNH S 2 LITHEET
3 (ko TARETERWV). (1) &0, Fi=Nyop Fr B A ZEE 0 EAKOTTRANTH 2 2 L 2RI
X, G0 F X/ (BETEALRE). A28V o BABR T BdHo7z T b, Fold ARBL o fH
BRD T, Fr DWTADTH 2, £5Ts Fo O yer Fr = F THEH. T Fy 28 F DEEHEETH
52 FET %o O

RS 1.2 528 15 (1) R X,

(_l)r_lpr %z

1

13 A, A, 2FRE T3, p, = Y P(( Ay) bFarE P A) =
1<ij < <ip<n k=1 i=1 r

T, (—HEOBEEHHLTIUS, n=3 ¥ n=40REERE, )

n

M 1.4 X1, Xo, X3, X4, X5, Xg & 6 HOET1,2,3,4,5,6 DIEFIE T2 &, (1) X1 #£12D Xo £2H
D X3 £3ERDBMERY (2) X1 £1DPD Xo#£20D X3 £3D0D Xy #£4 LRDIMWERERD X,



1.2 REEOTHRCEROIRIL

FERZEM (O, F, P) KBV T C e F, P(C)> 0Dk %, XD XSITED 5,

P(ANC)

PAIC) = =5

(Ae F)

I 1.6 P( - |C) &AM (Q, F) LORKHETS 3,

GERR: EFE 1.2 (3) XD 0 < P(ANC) < P(C) &7z, 0 < P(A|IC) < 1. EFE 1.2 (i) BHS 2, (ii) &
{A,} C FOEWZHIRTHNI, B, =A,NC 55 B, €¢ FTB,NB,=4,NA4,NC=0(m#n)
BN

> P((Uy A)nC) P, Ba e > AmC >
P(|J AnlC) = (U P(C)) ) _ (%(C) ):Z Z:: Z:: (A,|C). 00

T 1.3 P(A|C) 2R CHEGRABNELED A F 0RO EMEL WS, £/, P(-|C) % CH5%
BN L E DD SHRAE L NS,

EIE 1.7 XD LD,
(1) (BELR) P(A1NAN---NA,)>0,A4cF (i=1,2,...,n) D& &

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

2) (REEOAR) {4,} C F & QOnE, Hb5, {4,} BEWIHKT P(4,) > 0 (n € N) 5
Q=2 A, ZilizT 55, COLE,

ZP P(AlA;) (A€ F)

(3) (Bayes DE®R) {A,} CF % QOHELT%, DL &, Be FTP(B)>07%%bDIHLTED

RALT %,
P(Ay)P(B|Ay)

P(Ai|B) = S P(A,)P(BlA,)

FE L OEE 1T (2), Q)X QAERMED Ay, Ay € F T THEXINTVBBAICHKILT 5, iF
B, EF 1.2 (i) O2bOICEH 1.2 (2) ZHWE 22T, &L FEKICTE 3,

SER: (1) P(ANC) = P(A|C)P(C) Wi ET 2, kD KELUHNT,

(E‘ﬂ) PAT N NA,_)PAJA N Ay anNA,q) = P(Ai NN A,2)P(Ap_1]A1 N -+ N
(2) ZP BmA)_P(U(BﬁAn)):P(BﬂUAn):P(BﬂQ):P(B).

) n=1 n=1
ZZT. 2 @%ﬁbim#nf%ﬂ&f(BﬂAm)ﬂ(BﬂAn) =BNA,NA, =0 &0 {BNA,} IFAEWIZ

PR TH 5 Z L ICER LER 1.2 (i) Z@EH L%,

P(A) PBOAL)
(3) (F:l)= ( 2(5)(”) = P(g(r;’;lk) = P(A|B). 22T, 1 0%EZ (2) 2AVE, O

EE 1.4 FROY {B,} C F (ARMETHERETD L) 1L,

P(Bn, N By, N---NBy,) = P(By,)P(B,,) - P(Bn,) forall my <mgp < -+ <my (1.1)

BT L & HEOH {B,) WY THB LS,



1.5 (1) Q={1,2,3,4}, P{k}) =1/4 (k=1,2,3,4) ixBWT, A={1,2}, B={1,3},C={2,3} ¢

B, FRAB,CIZHLED 2 ODODOHERDMOMITHSH., A, B,C VI RSV I & ERYE,

1 1 3 1
2) 0=1{1,2,3,4}, P({1})) = —=—-=, P{2}) == ——, P({3})) = P({4}) = 1/4 2B\ T, A={1,2},
() Q= {1234}, (1) = 75— 1. P2 = § = 5 P3) = P{AD) = 1/ {1,2}

B={2,3},C=1{24} tB¥t. PLANBNC)= P(A)P(B)P(C) £t 3. R A B CITHLED 2
DDFEROHHMI & 72 57202 L Bt

EE 1.8 HEDF By, By, ..., B, WM THIUE, FEDO k=1,...,n LT, BS,...,BS, Biy1, ..., By
SN L T2 B,

SEBH: By, Ba,...,B, M 51X, BS, By,...,B, dMiI e RB I ERBIE IV, EE Z2h&D
Bo,Bs,...,B,, BS DS 72556, BS, Bs,...,B,, B{ 3 ia b, ZhEEDET I TIREE S,

CDEDEBED 1 <ny <ng <---<ng <n L (1.1) YT 2REREZ LD, ny > 2 DHEIR BS
DG Lz (1.1) IEHS T D D, ny =1 DFE:

P(BiNBy,N---NBy,,)=P(B})P(By,) - P(By,) (1.2)
Aol = G AN S BN
P(BiNBp,N---NBy,)+P(B{NB,,N---NBy,)=P(Bp,N---NDBy,)

B B, 22Ty By, B, , B, ORIV SL

P(BlmBHQ ﬂ"'mBm) :P(Bl)P(an)P(an)v P(BnQ ﬂ"'mBm) :P(an)P(Bm)
%%, £oT.

P(Bfﬂan ﬂ-”ﬂBnl) = {1_P(Bl)}P(Bn2)"'P(an) :P(Bf)P(an)P(Bm) U

B 1.6 Q= {1,2,...,210} 7D DRTE 5 > X MBS, 708 k ORTHHHEZ 5.
A ={kmeQmeZ} 55,
(1) k 5 210 O¥IERR 512, P(A) = 1/k £ 723 2 L #HERE &, %7, P(A) R k.
2) Az & As DML TH B Z e Bmt, £, Ag & Ay 3N 0#N X,

(2)
(3) P(As|As), P(A4]As) &R &Ko
(4) P(AyU A3 U A7), P(Ay U AU A5 U Ay) 23R &

2 FERTH
21 HBERTZHOER
ATRIZER (Q, F) I8BWT, Q FOFEMERE X : Q - R A1 Va € RISHLT
{w; X(w) <a}erF
RiETrE X & (O, F) LOBEERE WS,

Bl 2.1 1EDaA AP TIE Q={H T}, F=2%={0,{H},{T},{H,T}} (Head: %, Tail: B) ¥ 73,

) _y Q (1<a)
ZDrE, X(w):{ . ((W_T)) £528, {w; X(w)<a} =< {T} (0<a<l) &RKRBDT,
©T 0 (a <0)

Va € RICHLT {w; X (w) < a} € F b2 5, €oT. X BHEERZHTH 5,



FE 2.1 X3 (QF) LOWREH — Vaec RIZHLT {w; X(w) <a} €F.

FEER: (=) {w; X (w) < a} = D{w;X(w) <a- %} DS,

n=1

(=) {w; X(w) <a} = ﬁ{w;X(w) <a+%} CEM 11 (2) KDIES, O

ZZT., c BEBDERDS

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

ZHEEM21 XD, —RICRDBMILT %,

FE 2.2 X X (Q,F) LOMEREH — EEROXM LT {w; X(w) eI} € F.

FEER: (<) WL, (=) DWW T, I = (—00,b),(—0,b], (a,0), [a,00) DHEIZT TIIRL %,
I = (a,b),[a,b], (a,b],[a,b) DFEI {w; X (w) € I} € F 2B I HlZIE = (a,b) DE ZiE,

{w; X(w) € (a,0)} = {w; X (w) < b} N{w; X(w) > a}

XDHES, MUIEHEREL 3%, O

22 TRIBSE C EREHK

EH 15 XD, R EOXH (a,b) P54 2G2S RND o REBEBFIET 5, ZOEAHEEZ R O
Borel £&E 2 W, B(R) ¥ £ 3, Borel R5RICET 2HE 5% Borel £ 205,

fHRE 2.1 B4 EFEOT) S 38EE ElZ Borel E5TH 3, F/-. HES G b Borel E5TH 3,

WO — bR BRA (1) 3 o) = (2, (v - %x] L7550 Borel RATH 5, LoT. EH
1.1 3) I2&D E 3 Borel 86272 %, RICHES G OER z € GIIMLT, az,b, € Q23D 5T,
w € (a5,b) CGLrTE2, 2O %, U, oan,b] = G TH2H, HHEE Q ZTHESLRD T,
{(az,be);0 € G} = {(a},,b),);n € N} & TE, G =, enlan,b,] £%2%, £oT, Gid Borel £5, O

BT 2.2 TR (QF) CBLT. B X : Q 5 RICE-T526M2% R OWMHEEHE {A C
R; X 1(A) € F} 3 o BABHTH 5, 727U, X 1(A)={we QX (w) € A} ¥ T 5,

FEEA: X 1(R)=Q, X (A9 = (X HA), X WU, A =U— XA, k2 Zeirtid. &5
ICEEIH T = 2 0 CHEERMEL 35, O

T 2.3 X 2 (Q,F) LOMEREY <~ TED Borel £4 B € B(R) XL T {w; X(w) € B} € F.

SEEH: (=) B = (—00,a] & LAUZHI & h,

(=) X ZHERZBME L. A={ACR; X M(A) e F} 5, #H22 1D (a,b] c ATHD, Wi 2.2 X
D Al o BEHETH 5, fEoT. BR) ZXM (a,b] £hh 5% 2 EEHEBLRND 0 BEKTH 25
ADSBR) %%, koTBeBR)HZBBeALiD, X~ Y(B) e F%8%, O

E&E 2.1 %N (R,BR)) IKBVWT, B f R RIPIEEDac RIIHLT {z; f(x) <a} € BR) %
iZzdr s, i3 (R,BR)) LoATHIEAE. & 2 \id Borel AIHIBARTH 2 2 5,

SEE 2.1 £ (R,BR)) ECHTHITH2 2 i, £ (R,BR)) LOMRLEMTH S 2 LIZFAMTH 5,

7



I 2.4 E4AHEMEOEEZROCTEGEZBE f : R — R 1% Borel \JITH %, R, #EEEIENIX Borel FIH
BfTH 3,

S Dy A AR S, SR SEAT, fIER\ Dy TEEL T3, Vac RIGHLT {2 f(z) > a} #
Borel E6TH % Z e 2B &\ Cu = {z € Dy; f(z) > a} IZEAFHR DT Z U Borel £6. F7z.
Coo:={z € R\ Dy; f(2) > a} BBEA G ZHVT Cup =G\ Dy b RE S, KB Vo € Cpo ITHLT,
0o >0y (x—0p,2+0,)\Dr BB |[f(y) — f(z)| < f(x) —a £722DEIITEXNIE, ZOLE f(y) >a
BODT (x—0p,2+0,) \ Dy C Cop. 2T G=U,eq,,(@ — 0z 2+6;) EBL L, GIIR OBIKET,
Coz=G\D; tEEZOTHE21 XD Cos € BR). kT, {;f(z) <a} = Car UCaz € BR). O

TR 2.5 X B (O, F) FOMERER. f: R — R A Borel ATAIBMO L &, f(X(w)) & (Q,F) FOMEREM
TH 5,

SEBA: Vac R & L. B ={z;f(z) <a} &BLE, fIEFAIHIZD2S B e BR). £oT. EH2312&D
{w; f(X(w)) <a} ={w; X (w) € B} € B 2155, O

Bl 2.2 FH 2.4, EH25 &0, X PHEREHMTHZ L X aX +b (a,b IZER), X, VX, log X, e¥X, cos X
R, TRTHERERTH 5,

2.3 DHEK

EE 2.2 (1) HERZEM (Q,F,P) LOWERER X 2L T, Fx(z) = P(X <z)=P{w; X(w) < z}) TE
REINZEM Fy R — [0,1] ZHERLZH X OMmBKE WS,

(2) WERZH X, Y IS LT, 2 ORI —HT 5 £ %, BB Fy(s) = Fy(z) (Vo €R) L RBEE, X
LY BRUCZHIHRES v,

{w: X (w) < a} BHUZ (X <a} b/ DBV, UTFCOESRIBLAEEHEMV 2,

FHE 2.6 Pla< X <b)=Fx(b)— Fx(a), a,b€e R (a <)

FEBR: A={X <a},B={a<X<bpt32dt,. ANB=0,AUB={X <b} &b,
Fx(b) = P(AUB) = P(A) + P(B) = Fx(a) + P(a < X <b). 0

P 2.1 HERZM X OIS Fy(x) = 0 (¢ < 0), = %H% O<z<2),=1(2<2) £F5,
(1) PO<X<1),P0<X<1),P1<X<2),P1l<X<2) ZKRDX,
(2) Y := X2 OB Fy (x) 23Rk X,

EIE 2.7 Fx(z) ZHERZH X O0MERE T2, 2O & RPRLT 5,

(1) Fx 3HFHRIEEDTH S, BB, 2 <y 2ol Fx(z) < Fx(y).

(2) HEREBTH S, BB, Fx(a+0):= xEﬂOFX(w) = Fx(a) (Va € R).
(3) Fx(—o0):= ZEIPOO Fx(z) =0, Fx(o0) := IILIEOFX(x) =1

FEER: (1) 2 <y &V {X <z} C{X <y} o T, EH1.2(3) &Y Fx(z) =P(X <z)<P(X <y)=
Fx(y) 2135,

(2) {an} ZHABMD T o KR FTZ2EREOHINIE L, C, = {X < a,} B, 2o E N, 0, =
{X <a} &2, FBE D] @3V TC, D{X <a} EZ2»oHHbd, we{X >a} £T5L X(w) >a
Tap, >a+0(n—00) &0, BE2NPHoTn>N = a,—a< X(w)—a, TNLED X(w) > an,

8



BB w ¢ Oy DN, Cn £7D TC) A3, koTy {Cn} REHBOB o7 oh s, 14 (2) kD
h_}m Fx(ap) = hm P(C )=P(X <a)=Fx(a) &7 %,

(3) (20} % BFHAT —o0 IHMT 3 EEORIIL T3, DY & B, — (X <.} LB L. {B,)
AR R BROYNT, Fe X BFEHBELZOT, N_{X <z,}=0. ’€oT, EH14 (2) baE 1.2 (1) 1
X0. lim Fx(e,) = lim P(B,) = P(0) =0 k& D, M¥OEREHE. S, (2.} 2 HIMIT oo
SR B EEOBIIY U, &M 14 (1) & P(Q) = 1 275 22 #HWIUS. ABICEICE 3 (HEREY
+3). O

SEE 2.2 BIECF R — RAEH 2.7 O&LF (1), (2), (3) 2ili=tiE, F(z) 2HMWME Y LTHOEREHK
X B3 (EIRME) F1ET 2  EHIB AT B, (of. FIRE Mk SIAEIE AT, p.83.)

R 2.2 BERZH X 1L P(X =a) >0 ¥ %% a OEIEE 2 TEETH 3 & L &Rt

EE 2.3 MERZERM (Q,F,P) LOMREHR X THLT, P(X€E)=1R2Em40BEDTI LR IES
ECRMPHFET 2L &, X ZHBIMHEEZHBE VWS, (@ 2.1 XD B Borel BA 45 Z L IR, )

DUF, WERZE X 22 D S5 2DFAEMEDME 2, 20,... THZ L LTHMAT 2, (BREDGESFAETH
%, ) 0L E, pla)=P(X=2)>0GeN) th2, bB2A. 3 pla;) =1THs, 20 p(z) Zhi
=1
R X OMERBER WS, ZOBE. B

Fx(z)=P(X <x) mez [21,00) (T zeR

THEZBN5, 22T, la(z)=1(x e A),1a(x)=0(x ¢ A) LEFRT S (EREBEVI), Zhud, T
BERIZWTCHEINS 2 B80T, p(;) = Fx(x;) — Fx(z; — 0) &7 %,

A S OF

(0) E#
aceREL, X=q (EHEBE) 35, 20 %, {(X<z}=0(z<a), T{X<L2}=Q@>a), 7R3
DT, THHMEREHE7ZD ., MBI Fx(r) = P(X <x) = 1jg,00)(7) &7 %,

(a) Bernoulli j@FE
BAR A VBT ORERITO L5112, KR S (success) DIEE Z ZHERD p, FEHR F (false) 23 Z B HER D
1—p 272547 (Bernoulli iffTE WS ) ZHDIELATS, O EF i HFHICS BRI Z2HEREZ A, T2k,
Ay Agee BHRUBEROFIE BB, COLE, Xi(w) = 1a(w) (A DEC oL & 1, BZ BRAoT Y
F0r92)ed2L. X1, Xy, - BRIUDMHS (L) HEREK L 72 5 (MEREBOWIZOERZ 2.6
i}y COLER X, OOMBKIE, {X; <z} =0, (2<0),=45 (0<2<1),=Q(1<z) TPA)=p
EDRDESITD, RLAMICHS 2D 5,

Fx,(z) = P(X; <2) = (1 = p)ljo,00) () + pl,00)(2), z €R.
(b) ZIE534i B(n,p)

(a) LFAERDFER S OfE Z 2HERH p 725 Bernoulli #iT7Z n BIKET 2 2, MR SR 2EHZ Y
L33, ZOLE Y OrHHEAEIZO01,...,n T

P(Y =k) = (Z)pk(l —p)"F (k=0,1,...,n)

¥i2%, O ZIHS B(n,p) £V I, Fho. MERZRY HZD X5 B0fizHior Y 1d B(n,p) I

065 £ Y ~ Bnp) E<. T TTHEMS EEAM LT (V) = BB-1)- kfﬂ FHD e

35, T/ <§) =1tED2, fEULOBHOL % <ﬂ> (ﬁﬁ! Bl TH 2,
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(a) TEF L7 Bernoulli #f2 X, - X, ICHLT, Y =" X, 322, Y ~B(np) 42,

Bl 2.3 RERY A vk 6n BTS2 1OHDS x5 nBIH AR p, £ 55, Stirling DRI (cf.
EHEA4) RHWT h_)m np, BIEDOEIZPIR T 2 X ITEK +y £ ED. ZOMREZ KD X,

M 2.4 fEREE X, 2 IHSM B(2n, 3) KD 235, B {k,} CZ 2 |ky| <, lim k,/Vn=teR

Zimi/z$ & &, Stirling D2 HWT hm VRP(X, =n+ky) = f et EIRE,

— N 1 - n n—k = - 5 N
R 2.5 “IENTA B(n, ?) 2oV, p(k IE 1 _ 7) ERAICT Sk BRER L, Yk
P(]’Z(Z)l) 1 ORNEFARE, nIlZOWTDOHEETIHDLETT,

(c) EM[n1h Ge(p)
(a) LFAROKER S D2 Z 21EHFED p 725 Bernoulli ITORIEICBNTE, SPWDTHIRTZETO F
OHHEERE X 3258, X DL DBEMHEIF0,1,2,... THDH., ZOHMIRMAIME L LWL,

PX=k)=10-p)p (k=0,1,2,...)
THd, BACODPBEICPX>k) =Y, PX=0)=(1-pk ks, £/

P(X=k+s|X>k)=P(X=s) (5,k=0,1,2,..)

i %. FEEX

\ PU{X=k+s}n{X>k}) PX=k+s) (1-pFtsp )

v = P(X > k) T PX>k  (1-pkF =(1-p)fp=PX=5)
LB TH D,

R 2.6 X A5 Ge(p) 1685 ¥ %, FER P(X 3#HE) ¥V = sin? %X DRERHHRERD &,

(d) BOZIES NB(w, p), a > 0,
(a) L FEFRDAER S OFEZ 2R p ¥ 722 Bernoulli #fT%2., S a BB T 2ETRIET S =, F 2
3202 Y 3%, 20X, YO hBEMHIZ0,1,... T. Y =kR22E a+kBORITTHRE
SIEHEBZRVWT a— 10, FIiZkEHET 2 DT,

P(Y = k) = (“*Z‘l)pm_p)k’ (k=0,1,...) (2.1)

b, UTEHREZ GRS T —KICa>023 5%, ZIZT.

(a+k—1> _ (a+k—-—1)(a+k—-2)-- (a+ D
k k!

(_1)k (704)(701 — 1)k' (70[ —k+ 1) — (_1)k (ka>

Y ® Taylor IR (1+2)f = 50 (i)xk (Cl<a<1) % B=—a LRWT (cf. BIAL(5))
k=0

i}( ) —(1-p}r=p{1-(1-p} =1

Y755, TONEBRD TIANH NB(a,p) EW0I. TOHFE o PHAKTRVE EHEHRTE 3,
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(e) Poisson 777 Po()\)
A>0ET 5%, MEREY X HIEARIIET. Z DR

P(X = k) = Tre

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

THABNS L &, ZOMRER X 1ZR A ® Poisson 41 Po(\) 125 2105, e = Y5° 20 (z € R)

CHEEFAUL, S P(X = k) = 1 2%b7 5, Poisson AKX METR2 & 510, —EMmERKO KD
k=0

R 2RTEEZZONS,

FIRE 2.1 HERER X, 3ZHSM B(n,p,) KWHESI T2, 22T p, B0<p, <1BXUY ILm np, =

A>0 %7335, 20 =, {X,} & Poisson 737 Po(\) ZIEBILTWS, BB, RHWMILT 5,

)\k -

nler;OP(Xn =k)= e (k=0,1,...)
9 P(X = k)= 1(1- 1) (1 L) IRy XL o

EE 2.4 Fy(z) &, HERZEE (Q,F,P) LOMWRER X onmBEKL 3%, (R,BR)) LoIEEARTHIBEIE
flaz) PEELT
FX(:U):/JC ftydt  (Vz €R)

ERED L E, F 2ol 2 Bk, X 2iorhbliilER 2 e wo ., e, 20 f(z) &7 X OEERL
(density function) &5,

AR 2.3 (1) X »HonhdERiR & Fx (2) 1386 C. o VR f(x) odEiR TR ddi;(x) = f(x)
%%, . f(x) &

=0 [ jwar=1
iz L. P(X =a)=0 (Va e R) THDH,
P(a<Xgb):P(angb):/bf(t)dt (a < b)

L8,
(2) Fx(x) 2 THoThH, HEB f(z) FET 2 L IER S0 (¢f . A4 Cantor BI%X).

e xdEH R 37 DB
(a) —kk31i U(a,b)
HERAR X DEERE fx &2 W Fx

N . . 0 (z < a)
fx(z) = { bf)a (z g(a ;7‘:; I;))S x) Fx(@) = [oo fit)di = { iig w(;: ;f) ’

ThEz o2&, WREK X XXM (a,b) EO—k51 Ua,b) 1ZHES W,

(b) HEGT Bx(A) (A > 0)
SR LR X DEIEBIR fx (2) b5 WIEABIH Fx (2) BRTHABNS L 5, TR IR Ex())

e o ( (2> 0)
AT (x>0) 1= (>0
fx(x)—{ 0 ) FX(“T)_{ 0 (z <0)



FEH AT © D Poisson ERMERL T 2 REBFEDO 7 e LTALL s hTna,

(c) IEBI M N(p, 02) (1 € R, 0 > 0)
ROEZERBE & D54 % IERF 1 (normal distribution) £ W95,
1 (z=w)?

fx(z)= e 202 (2.3)

- V2o

ZOERDI %S N(u, 0?) TR,
IERDH N(p, 02) CBWT, FiiC p=0,0 =1 D2 &, ZOIERSH N(0,1) ZEEERIHE WS, Z
DB HTRE Zh 2 ¢(x), ®(x) LT B L,

xT

1 22 1 2
o(x) = me*T, O(x) = [ \/ﬂe*7 dt.

BIE 2.2 X ~ N(u,02) DL F 8 a # 0,01 LT aX +b ~ N(ap+b, a’e?). ¥z, Z = X4 ~ N(0, 1).

o

SER: Fuxso(y) = P(aX +b<y) = P(X < =0) = Fx(£2) &b
fax+o(y) = di{FX(nyb)} = fX(nyb)é = Vﬁexp{—%}- 0

(d) ZF¥=a21iT(e, B) (>0, 8> 0)
MERZE X DBEMBAIRD fx(z) DL &, X EH V<07 Do, B) KRS 2w, X ~ T, B) ££T,

B %x“_le_ﬂ“’ (x > 0)
fx(@) = { B (x <0) 24

- s F(a):/ 29T gy A B ERT. T, H s i D1, B) LM Bx(8) R
0

(e) N—Z& 531 BETA(a,b) (a > 0,b > 0)
MERZH X OFEBEBDO RO 2, X FX—X551 BETA(a,b) IZHES 2 W, X ~ BETA(a,b) £ R T,

+x“_1(1 -zt (0<z<1)
fx(x) :{ Bl (2ot (2.5)
1

Z 2T, B(a,b) = / 21— 2)  de BR—KBEBERT., £/, X—& 5 BeTA(l,1) ¥ —HO i
U(0,1) ERILAHTH 5,

W 2.3 (R—XBHB(p,q). 7> B (p) SBT3 AROMEE) LUFAH D 70,

(1) T(1) =1, T(3) = V7.
(2) T(p+1) =pI'(p) (p>0) KT, BAK R ITHLTI(n) = —-1)! &3,
(3) B(p,q) = 1;(( )i(q)) (p,q > 0).

EEER (1) I'(1) = /000 e Tdr=[—e"] =1,

1 1, CUENTE a1 g V2m 1,
F<§)_/o 7 %e dx—/o (§> e tdt—\/§0 e dt—\/i?—\/%.(x—it)

@) T+ 1) = [ ey do =[] 4 [T e do = pr )

B)EI.D:xz>0y>0rF5t. I'(p)l(q) :// e TPyt dady ¥ B, 22T n> 2.t
D

L“CKH:%SQH—ySn ilmgyg(n—l)x 322, {K,} @ DIWIPHRTZ2HEARINTHZ, 2ok

12



ZLx=uv,y=u(l—0) Z%"Z?ﬁ"‘é?‘%&u:ery,v:LJ:D\ I(nC;}:Fn:lgugn,lgvgl—l
r+y n n n
s, vavrse QY _vna, o,
O(u,v)

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

n

n 17%
= / uPta=le™u du/ P 1 — ) dw
1 1

n

b, n—o00 2L TIT(PI(q) =T(p+q)B(p,q) 2155, O

(0,1) D EY = X2 OHEMK fy(y) 2RKDY ~T(1/2,1/2) Rk,
DEE.Y =X OBEEK fy(y) RO X, Y OOHENMERITE WS,
= —AlogU (A > 0) OFERE fx(z) ZKD. X ~ Ex(1/)) 2t

L& X =coswlU &Y =sinaU OHEREE fx(x), fy(y) ZRD ko

5
N
N1
E
<
2
— Z

O

B 28 A>0,neN&T3, X BHY<7Mi[(n,1)I2Y 5 Poisson 777 Po(u) €S 2 &, P(X <p) =
P(Y >n) 2R, (ZDFERIE Poisson BEEFIO R (o O X HIHEE SLHEICICH SN 5, )

24 ZRTHERER
EE 2.5 Xq(w),..., X, (w) BHERZEM (Q,F, P) LOMERERE T2 %,

X(w) = (X1(w), .., Xn(w)) (2.6)
% n KOCHERZRE 7213 n ZOTHERRZ bLewnwd, 221, X = (Xq,...,X,) e b xn 3,

E& 2.6 FED (z1,...,7,) e R ICHAL. (2.6) DERITCHEREM X = (X1,...,X,) ORIFSEEEZE X

ANTEERT %,
Fx(z1,22,...,2,) = P(X1 <21,Xa <za,-- , X, < ).

";I%f 2.4 P(Xl S 931,X2 S To, - 7Xn S CCn) &j: P({X1 S $1} ﬂ{XQ S $2} n---N {Xn S l’n}) %?%To
SHBRHIDEIIT N LBV,

n XJC Borel £&1H %W 1.5 ZFHWTRD X S5 IZEERT %,

E&E 2.7 R" OFTRTO¥BRXRM (a1,b1] X (a2,ba] X -+ X (an,bpl], a; < bs, i = 1,2+ n, ZELHRN
D o BEBBEZ. n Rt Borel EEHEE VWL, B(R") £ £F, BR") Dit% Borel EGE WS, £/, B
0 :R" - R2EED B € BR) KM LT, o~ !(B) € BR") #i7=F % %, » & (R, BR")) LomlHiE
B, HBVIE HIZ Borel AIHITH 5 LW 5,

JEFRI21E, (T B € B(R) LT P((X1,...,Xn) € B) DI Fx (21,20, ..,2,) HBEZ 2,
%_&i\ 2 ﬁﬁ@i’%/ﬁ\\ B = (al,bl] X (ag,bg] @i}%/ﬁ.\\

Plar < X7 <by,a2 < Xo <by) =Plag < X1 <b1,Xo <bg) — Plar < X1 <b1, X2 < az)
=P(X1 <b1, X9 <by) —P(X1 <a1,Xo <by) —{P(X1 <b1,X2 <ag) — P(X1 <a1,Xs <ag)}
= Fx(b1,b2) — Fx(a1,b2) — Fx (b1, az2) + Fx (a1, az2)

%?%’260
ROEHITER 2.5 DIFRTH %, AEFHIXEIES %,
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T 2.8 X1,..., X, » (0, F) LOMEER, f:R" — R A Borel THBHKO L =, f(X1(w), -, Xp(w))
12 (0, F) LOMEERTH 5,

EH 2.7 L [RIBRICRDIEL D LD, FEHIIENE S 5,

Wl 2.1 (1) BEK z; T Fx (z1, 70, 2,) GIERD R AHERBEBTDH 2,
(2) Fx(x1,...,—00,...,&y,) = lgg Fx(z1,...,25,...,2,) =0.
EJAN FX(oo,...,oo) = hm_> Fx(x1,...,2,) = 1.
L1y, Ty =700

SITEMREM X = (X1,..., Xp) ©BVT,
P(Xj SJ?J):Fx(OO7 , 00, 5,00, -+ ,OO)

Z X; O 1XITREAGME WS, FRIC, 1 <m <n LT m TN mbERSI NS,

—RICDYE & RBICEER A, MorhEGe i 2 LT D & S IERT %,

(1) FAMREDLDS%2%KE D C R #5oT, P((X1,....X,) € D) = 1 LR BHA. ZOBNT
AL RO MR 2 05
(2) R" LRI f(21,...,2,) DFELT

F xl,..., /J / ftl,tQ,...,tn)dtl"'dtn_ldtn

ERED X F RHOTEERSWEK, X = (X1,..., X,) 2HGEEERLZHR WS, £, 2
D f(z1,...,zn) & X OFEIFHEERBRKE VS,

MahE R AR (X, ..., Xp) IS0 L X OJEAEMH#EBR e 72 D . Z OB EREUI o B
FTARTRTHEALTLES ZTHELNG, EE, j=10Dr %XFHHT S &

1 OO 00
P(Xlgx):P(Xle,XQER,,XnER):/J / f(tl,tg,,tn)dtndtgdtl

0. X DFLOEERR fx, 1&

fr(a / / F@to o t) b dbs 2.7)

YRBIeNbnrb, /2. BCR" 2 Borel E5D ¥ &,
P((X1,...,X,) € B) / /ftl,..., Ydty - - dtn (2.8)
LB e, (BRINCHS Dynkin BEHZ FWVWT) GERAT & 3,

K 242 <1
BIEE 2.3 (X.Y) ORISEEEE fry) =4 L0 (sa0sya+ysl)
0 (Z ofth)

K %o, X ORIEEER fx(z) Z2Rkd &, 720 T=X+Y OB Fr(t) & BB fr(t) 2K
P

35, ZOLEEHK

1 V1—z? K
i3 1=/ f(x,y)dxdy:/dac/ Keydy=---=— kb K=8.
R2 0 0 8

X@%ﬂ%ﬁ%ﬁﬁb&ﬂz/‘f@wMyimx¢ULD®Z%%6#KﬁAM:QO<x<1®t§

— 00

4r(l—2%) (0<z<1)

8rydy = 4x(1—x?) &b fX(x)—{ 0 (2ot L%,

fx (@) = /@

0
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DAFIZONT, t<0DLEFr(t) =0, V2<tDLE Fr(t) =135, 0<t<1DL X,

t x—t
FT(t):P(X—I—YSt):/dx/ 8xydy=-~-:%t4.
0
2 _
1<t<V2orE oty=t 22+9y% =1 DKHED z FEER o, B (a < B) t?‘ék\aﬁ-ﬂzt,aﬁ:t 5 1.
FoT. (B-0)?=2-1?R2ZILICHEET S, £oT,
B 1—x2
1—FT(t)=P(X—|—Y>t)=// 8xydxdy=/ dx/ 8xy dy
t—r<y<v1-z? a t—z
8 3 B
:/ {42(1 - 2%) — da(t — 2)*} do = [3tw3—2x4—2(t2—1)x2}
8

= (- ) {31 (@ + 87— a8) ~ 2a+ B)a® + )~ 2 - 1)(a + )

=22 {gt(tz +1) —2t(2 -2 + 1) —2(¢> — 1)t} =... = gt(Q —12)3/2,
ULZFEr®T,

0 (t<0) 0 (t<0)

%t‘* 0<t<1) d %t?’ 0<t<1)
Fr(t) = 2 cfrt) = Pr(t) =< 4 O

L- 3t (1<t<v?) dt S -DV2-E (1<t<VY)
1 (V2 <) 0 (V2 <)
1—6y2 0<z,0<y :1:2+y2<1)

29 (1) (X)) OFKHEEMEE f(r,y) =< T -7 - 3%, X O

0 (Z Dfth)
BRI fy(2) B KD &, Fh. P(Y <tX), t>0, #kD, T =Y/X ORFEUBEE fr(t) 2R X,

2) (X.Y) ORNHEREIE [(2,y) = {K(“y) O<yse<) s, s K 2n. X o

0 (2 Dfth)
R fx(2) ZRD X, Fhy P(XY >5),0< s <4, R, = XY OBEEI fs(s) BKD X,
(3) (X.Y) ORBEERIE f(x,y) { (=+y) (0< x’oég’{;” D g, sk v,

Y DORUEELRR fy (y) ZRD Ko £z, Y<2X2 2R X,

210 X ~Ex\)2l. Y= |X|,Z=X—|X| 33, LEL. |a] FaATORKOELLTZ, =
DrE, PY=k),k=0,1,..., BXU Z ODHE Fz(2) L BEM f2(2) 2K X,

2.3 L<CHISN TN ZITCHERER L ZD0 M2 fIRs %,

(i) ZIEH T
(A1, Ay, ALY CFR2QOE: Q=" A), AnA; =0 (i #j) £ 53, %7, 1 HORTTHR A,
BT 2MERE p; >0, pr4pe+...+pr =1, L. 2072 n BRELTEER A, OEBRERE X;
(G=1,....,0) e FHE (X1,...,X1) ORI FIZRRTRENS,

n!
P(Xl =k, Xo=ky,--- , X ka) mp’flpgzmplﬁ

72720 kit kot kL =nThHb, TOXIBDMELZEDME VD,
COZHEDMIHN L Xy O 1 RIS ARH —IA3 B(n,p1) TH 2 I EEZRZE D,
DD L =42 LTRT, —ROGEEXZLEZEY RBFIZ IV, X1 = k'17X2 = ko R X3+ X4 =
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ns =n—k1 — ko THBHNH,

P(X1 = k1,X2 = k?g) = Z P(X1 = k17X2 = k27X3 = ]{33,X4 = N3 —k’g)
ks=0

ns ' '
= ki ko n3: k3, ns—ks _ n. ki, ko
- A A __ +
klle'nglpl Py kZO ]{;3!(n3 — k‘3)!p3 Py k1!k2!n3!p1 P2 (pS yZt
5=

)"

n—ki n—k1
n' k (n — kl)' k
P X = k = P X = k X = k - 1 02 ns
(X1 =Fk1) = > P(X1 =k, Xz = ks) o — it > oalrts] p5*(ps + pa)
ko=0 ko=0
n! e n ) -
= it gy e tps b pa) R = <k1> pr(L—p)

3OHDFER I E ny =n— ki — ko, BHROHESIZ p1+p2+p3+ps=1ZHVT, O

(ii) BHTEEMS N(p, )
= (1) ¥ REEMEHFTI S = (0,,) 1SH LTy n KEHEREI X = (X1,...,X,)T 5K
HIERME bOL E. ZONM% n JTCESST N(p, 3) 203,

1

L) = @) _ T
(277)”/2(det2)1/2e 2 ; x = (T1,...,7p)

flxy,. .. xy) =

T AT 3T A DEEEER L, p,x 3L HITHERZ ML TH B Z LITHEET 5,

IR R ETHEATHIEL 2RI EERDESITRT I HKS,

3 BIEEENITE R DT, MIERBOM MBS 2 @A 6, ERTH] P e MAKT T XTIED
AT D = (dij) BT, PTSP=D ¢ T%%, 22Ty y= (y1,--,yn) = Plw—p) LF3L,
D~ !'=(PTEP)~l=pPTE-1p kDb

_ _ _ =1
(@—w) 'S @—p) =y PTSPy=y D ly=>)
j=1 23

T ¥AET Y = det ((§4),)) = det P = £1, det B = det D = [T_, d;; BOT,

ij

n 2
e 1 1Y
f(a:l,...,xn)dx1~-dmn:Il/ ¢ *Tidy; =1
/ R~ P (2d,;)'/? j

ER B, |

25 FEOTHEXRSH

Z DEICIEERZ TR T &2 L iz on T, BiREHMERZ R O %G L ot Ehi AR D58 E
#T 5, ~MOMEREBIZOWTEHEMETIHERSAEZERET 5 72DI121F. Lebesgue F4575 D Radon-Nikodym
DEHENTEL T 5D TIORETIEID BbR,

ZIZTIE DD (X,Y) & 2 XTHERERE LT, &0 P(Y € A|X =1x) 2/ EF£T 5,

(i) X OFEAD IR OGS E
X 0r DBBMHED {21,20,...} T B, P(X =2;) >0 (V)) £RBILICHERT 2., ZOHA.

P(XZZL']',YGA)

PV € AIX =) = =5
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LED, ThE X =1, OFFETTOY OXHOEHRMML WS, 2L, P(X =2)=0%2%k% 2Tk
EELEZVWDDL T3,

(i) X DA ER R D% &
COHBEP(X =2)=0 (Vo) THEI2OLRPLEL RS,

X OFEUBEERE fx(2) LT 5. &2 TE. MBORD 213 fx(r) OBERT fx(z) >0 LD L EC
Ex%, PY <y|X =2) BRD LS ITERT %,

PYeAX=2)= lim PYc€Az<X <x+9)
6—+0

LEDB, TOLE, G =a+Eb-a)TBHILT,

b
/ P(Y € A|X =) fx(z)dz = lim Z/ P(Y € A|X = z)fx(z)dz

n— oo

n &k
= lim Y P(Y € Alg-1 < X < &) fx(x)de =P € Aja < X <D) (2.9)

n—oo — Ek—l
LI ZEICHERET 5, KT, (X,Y) ZHhEG AT f(x,y) & 2 ORIFEREEE T2, Ok %,

PY <yr<X<ato) [T f(st)dtds
Plz <X <x+90) - fm+6 Fx(s)ds

x

PY<ylx<X<z+490)=

T, DD TEITEDND § - +0 T2 T, WOBEDP¥ORATHEIZLD

PV < y|X = o) = e T@D
R fx(x)
2135, THED, & X =2 OFTOY ONMIFHNEEEIT, ZORERME fy) v (y|z) 5
f(z,y)
- 2.10
fY\X(y|I) fX(l‘> ( )
LB ZenBbhotz fyix(ylr) ZHRMEX =2 DT TOY ORAOEHEEREKE WS, O

BIRE 2.4 (X,Y) 2B 23 DZNET 5, 0 <2< 1DLE fyx(ylr) ERD, P(Y > LX = L) #5751
k.

R P23 ED0<2<1DLE fx(z) =4a(l —2?) THorb

2
hx@@)ﬂ%”{:yig (0 <y <V1i-a?)
Ix () 0 (2 oit)
: _ N L VimG2 2y 2
EJAN P(Y>2’X=2):/% fY|X<y‘2>dy:/é 1_7(%)20!3/:? O

2.1 (1) (X,Y) %29 (1) 0ZheT5, 0<z<1DLE fyx(ylr) BReb, P(Y > %‘X - %) %
B L,

(2) (X.Y) £H29 (2) DEAL T, 0< 2 <208 fyx(ylr) £k, PV > %‘X - g) Eite
;O

(3) (X,Y) ORMSEEREEE f(z,y) = { Kay (5 <y <22)

0 (% oft)
B fx(z) BR® X, T, 0< 2 < 2IHLT fyx(ylz) BRe, P(Y < ;‘X - 1) EEEE X,

3%, B K 2ED. X ORIEER
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WzA(XJU%QmﬁEﬁ%ﬁN«%j,E(%” mﬁ)mﬁ5t?%okﬁL\E@Ei@T%ot

K2 012 022
VSN det()\I — 2) =)\ (011 +022)>\ + 011022 — 0'%2 =0DWEN 20 BIELRBT-D, 011,092 > 0,

2
o7 g102p0

0'110'22—0'%2 >0%18%, Zh&b, 01,09 > O, |p| <1ZHWT, X = ( ) rRED, ZOL

2
g102p0 03

. det T = otod(1—p?) TE 1= — ( 1o} —p/(0102)

_ L : )f@é#%\uuqmﬁﬁﬁﬁu
L=p> \~p/(0102)  1/03

_ 1 ol 1 (x—m)®  2p(x—pi)(y —p2) | (y—p2)’ }
&b,

THEBER fyix(yr) BRD, X =2 Db ETOY ORHOEHHEMBNES, 5. X ORLIHEH
B fx () B KD 2, (2.11) DELD {---} OF % y GOWTEHFRT 3 &

1 PO 2 1-p?

= |w—n2) = @ )| + =L@~ )’

o3 o1 o7

N — 1 _ _ po2 _ >
CRBDH, t_azﬂ[y 2 pgf’(x Ml)] ey,
1 7(%;»21)2 00 .2 1 7(w7u21)2
T) = r,y)dy = e % / e 2 dt=——e 2
fx(z) /R f(x,y)dy Smon - B

Y3, (ZHED X ORI N(u, 02) TH2B L dbholk, ) £oT,

flzy) 1 exp[_ (y — {2 + 222 (z — 1)})?
fx(@) V2w /1 - p? 203(1 - p?)

3%, THUE X =2 DB ETOY OFRMEDEFMMBIERD M N(po + 222 (x — 1), 05(1 — p?)) 8% 2
EZRLTWA, O

fyix(lz) =

AR 2.5 (Bayes DER) (2.10) & f(z,y) = fx)v(z|y) fy (y) KHEEL T, XD XS 1TKE 2,

_flay) o fley) o Ixpy ey ()
fyix(ylz) = Tx(@) T dn T oy o) fr (o) du (2.12)
—F. X DEEECHE P(X =2) >0 &% 2 LT
B _P(YSy,X:;U)_ 1 v _ B
PV <yIX =) = Sl _HX:meP@—MY—whWMu
I, X =2 Db TOY OFMoEEEREI
hmwm:gPWSMX:@:PM=MY=wh@) (2.13)

dy
218%, T4 H1E Bayes DEHO— L THRMEE D H 2 0T THWOLS,

P(X =x)

BIEE 2.5 (1) AET(a,B) TV, A=)\Dd LT X OEHEDEND Po(\) IS £ %, k=0,1,...1C
HUTP(X =k) BXE fax(Ak) R &,

(2) AED(a,B) 1B, A=XDBETY DEMEDEHMH N0, 1/N) IS L&, fy (y) K fay (Aly)
R Ko
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g (1) (29) & A={k}, (a,b) = (—o0,00) ELTHW3 L

k
/ P(X = kA =N fa(\)d\ = / a *A—Aalfﬁm

a—1,—(B+1 B F(O‘"'k)
e )/ o PTRdn = KID(a) (8 + 1)atk

(et Ek-1)(a+k—-2)---al'(a) B [(at+ k-1 B oy 1 \*
- kT () (B + 1)tk ( k )<5+1) (m) '

3 17 H O RII0 % EIZHME 2.3(2) BV, EoT. X~1\H3(a, %) Y%, KT (2.13) & D

k «
Le—A Na—1,—BA -
P(X = k[A = )\)fa(N) _ k! I'(a) _ (B+1) Ne+Hh—1,—(B+1)A
P(X =k) B T(a+k) Ila+k) ’
KT () (B + 1)o+k
T AS0DEE fa(N)=0&D fax(A\k) =0TH2, ThdD, X =kDbLTADERFEOENME
HY=otiT(a+k,B+1) IS Zedibhr o,

(2) (VM) ORIFEERIE £y, 0) 1 F(5. ) = FriaINF1 (V) THEH,
1 e~ 22 B a=1,-X )\ — g - a+l-1 —(ﬂ+§),\
/ Fly, A dr = /0 5 AR X mf(a)/() A X
Pla+g)  Dlatgz), 112 R
MF( ) (B4 Ly2)ets  Val(a) ( ) (1+ 25y) '

ZZT. a=THNIY IFHHE 2a Dt DMICHDS ZEIWKEET S (¢f. EH3.6) KIZ. A>00Dk &,

A>0.

Tapx(Alk) =

BY  yati-1,-(B+%

Iyl V21D («) R %y2)a+% atl-1_—(B+iy?)A
fAIY()\|y) = fy (y) B F(a+%) (i)l/z(l_i_ i 2)7117% o F(aJr%) A e .
NGAD) 25"

FRAS0DEE fay(Ny) =0 TH 2, THED. Y =y Db ETADFRMAEDENMIA <01
D(a+ 3,8+ 1y2) 185 2 e b o7, O

B 2.12 (1) X @A r=501 Do, 1) v, X =2 Db TY OFADEHMH Ex(z) 15 £ &, LT
ERDE, () (X,Y) OFNEERE f(2,y), (b) fr(y), (¢) fxy(zly) (y>0).

(2) X ~BETA(a,b) TX =2z Db TY OEMHDEFMH B(n,x) (CIHDM) WS & &, UTFERD X,

(a) P(Y =k), k=0,1,....,n (b)Y =k Db £ TD X OFM D THERI fxy (v]k).
(3) X ~ Ge(p )“CX_kOD%Z“CYODﬂJfFO% THBR k=00 EY =0 (ER), k>1D&ET(kP) I
5 v =, Y otk Fy( ) =P(Y <y) = rlp, o) () + (L= p)(1 — e PPV 1 ) (y) 8D T L 2T
¥, Hint: P(Y <vy) = Z PY <y, X=k)= kz P(Y <y|X =k)P(X = k) TIFEE X,
=0

26 FERTHOIMIIY
EE 2.8 (1) R D5 X1, Xo,..., X, PHNITH B 2 E, TFED T1,%2,...,Zn €R LT
P(X) <x,Xo <o, -+, X, <) = P(Xy <1)P(Xo <z2)--- P(X,, < zp) (2.14)

ERBEEFIZWVI,
(2) HERMEDMEREMDE { X0} DML TH 5 i, ZDEBOHRIII Xy, ..., Xy, DML TH D L &
2V o,
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HELZBDI X1, Xo, ..., X, DM THB 2 &, (TED Borel 84 By,..., B, CRIIHLT
P(X,€By,Xs€ By,---, X, € B,)=P(X; € B))P(X2 € By)---P(X,, € B,) (2.15)
YD IEMHEETH 5, FERICIZBINCHS Dynkin fRERZ W2, ) B, BECUHERZERTHIUI
P(Xi=x1,Xo =9, , Xp=2,) = P(X; =21)P(Xa = 29) - P(Xp = 2,)  Va1,22,...,7, €R
CIRME Y 72 %, MoxhEEREREB OB AT ROEHE TR % X 5 CRRNEEZBED 2 h 2o —KITEUEE
BEE DRI 7T ZAUE K v

EIE 2.9 HMurhEfBERZH O X, ..., X, DI TH S Z 1D DRBBEFHEME. (X,...,X,) OF
BEREERIAE f(or,. .. o), X; OFILEERSE fx, (z) G=1,....n) £FHL &

f(xl,l'g,...7l‘n) = le({L‘l)fXZ(LUQ)"-an(SCn)7 V.I‘l,ﬂﬁg,...,l‘n R (216)
DBRIALT B8 TH5,

ERR: MoMhEGTH 2005 (2.14) ZHERKTR T &

/Z.../Zf(tl,tz,...,tn)dtl...dtn: (/fol(t)dt) X oo (/g:fxn(t)dt). (2.17)

TR @y, a, TEREA L EFORMOTAUS (2.16) 2183, W2, (2.16) 24 2, 1B LT (—o0, 2]
OEFTERMY UL (2.17) 2183, O

WJ 2.5 X = (Xl,...,Xn) i‘f n%ﬁ:ﬂf% éj\ﬁ N(H,E) L:?}ti (\:j_%)o = (/Ll,...,un)—r, 2 = (Uij) 2737)
o TDEE, Xq,..., X, PWHILTH 272D DREA DR, ZHENATHTHL e, HIb, i#j ik
BEEDi,j Toyy=0L%25ZLTh5,

FEBA: (AEEME) X MATHIO L & B ATTHITED jj KE 1o, THEh 6. LI

1 e TE e _ T L - 918
(27‘()”/2((19132)1/26 —H e i, ( )

DAL T %, Ko T, EH29 KOMITHE I eHES,
(tot) HOWMOETIEHT 2 (EH 4.13 £ Z2DR). O

Bl 2.6 X;,..., X, ZHYCTRZMICHES (1id &FEL) BREHE L. F(z) T X, o0z RT, 20
Y E RHBWILT B

(1) Fuy(z) Z X = max{Xy, -, X} DOMEKE T DL, F,(z) = F(z)" &7 %,
(2) F(l)(l‘) z X(l) = min{X1,~-- ,Xn} @%ﬁ%ﬁk?% .1 —F(l)(l‘) = (1 — F(l‘))n ttﬁ%o

FERR: (1) Fx, (2) = P(Xi <x,..., X, <z) =[], P(X; <x)=F(z)"

(2) 1= Fx(2) = P(Xq) > 2) = P(X1 > w,..., X, >2) = [[j_, P(X; > ) = (1 - F(a))™ O

ffl 2.7 X, Xo HIIT, 4% X; 2 Poisson 737 Po(\) (A > 0) WS Z, V=X + X 2 Yo=Xo D
FRF DM ERD Ko Tl Yy ORATMERD X,

fB: (Y1,Y2) D DS 3MHE. (y1,2) €Z%:y1 >y >0 THb, ZOLZ, FAFDMIE

Y1—Y2\Y2
)\1 )\2 —A1—A2

PYi=y,Ya=1y)=PX1i=y1 —y2, Xo =y2) = P(X1 =y1 — o) P(Xa = 1y2) = (1 = )yl

20



%%, ¥ Y1 QRS y1 € {0} UN IZHLT

Y — Y
P(Yi=41) = Zl )\lel y2>\gz e M = i 1 <y1>>‘yly2)‘y2€/\1)‘2 = 70\1 +A2)" e~ (A1t+A2)
=0 = 2)lye! ! yZFO ya) ! 2 y!

b, 2T Yy A Poisson 73 Po(A; + X2) ICES 22 RRLTWS, O

BIRE 2.6 X,Y,Z ML T X & Poisson 774 Po()\), Y &% 754 Ge(p), Z &850 Ex(a) IXHE> & &
P2X =Y) & P2X < Z) %KD X,

B PRX=Y)= iP(X =k2X=Y)= iP(X =k Y =2k) = iP(X = k)P(Y = 2k)
k=0 k=0 k=0

k=0 k=0 k=0
S 00
DL < Moo _ —2a _ —2a
— Z e A e~ % dz = Z e )\e 2ak A e e A(1—e ) 0
D o !
k=0 k=0

B 213 (1) X,V iI3MIIT X ~ Ge(p), Y ~ Ge(q) DL =,

(a) P(X = 3Y), P(X > 3Y), P(X = |Y/3]) 2k k. (la) 1 a LUFORKOER),

b) S=X+Y tY ORBSTERD, S OEISHERD X, BC p=q ko S~ NB(2,p) 2HAE X,
(2) X,Y 13T X ~ Ge(p), Y ~Po(\) Dr &, P(X =3Y +1), P(X >3Y + 1), P(X >3V —1) %
Kb &Ko

(3) X,Y BHIIT X ~ Ge(p), Y ~Ex(\) D¥ %, P(X <Y) & P(X = |V]) K X

BISE 2.7 Uy, Uy 37T Uy ~ U(0,a), Uz ~U(0,1) (a>0) L. X = U1Us 5L, COLE X OHJE

RIS fx (x) 2K X,

B E3. X OB Fx(z) = P(X <z) 2EZ %,

PO<X<a)=1&D Fx(z)=0(z<0), Fx(z) =1 (z > a).

(u,v) € [0,a] x [0,1],
Z DAt

1
0<z<aDt %, (Up,Us) ORFHERBIE f(u,v) = fu, (W) fu,(v) ={ a A
0
DT, D, ={(u,v) €[0,a] x [0,1;uv <z} (R-RLEL kD) T 5L,
Fx(z):P(UlUggz)zf/ f(u,v)dudv:// édudv:éx(Dx D)
uv<z D,
1 “x 1
:a<x+/w &du> :a(ac—&—mloga—xlog:v).

loga —logz), 0<z<a,
0 Z DAt

1
J:O“Cfx(x):{ ot Y%, O
B 2.14 Uy, Uy 3T Uy ~ U(0,a), Uy ~ U(0,1) (a>1) ¥ 3%, ROWERLZH XY, Z OO HEB L %
ERE o zhzhkd X,
(1)X=U1+U2, (Z)Y:UQ—Ul, (3)Z:U2/U1.

SEE 2.6 BIE 2.7 0 (Uy, Us) 1 [0,0] % [0,1] Eo—HAMHES. FlfE2.3THHELS12 (X,Y) QWD
ZEAERE B35 X + Y R P CE 5N 3 HRZROERERE. KEOFM 3.2 2/ 3.1 OR
ERVS LD, FROKSICEFREBCTHOMEEEIELTRD 2125 BEB L RS EAB,
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EIE 2.10 m KITHEREB X = (X1,..., X)) & 1 XCHERZ Y, ..., Y, PHNTH 2 2T 5: Bk,

P(Xl lea"' 7Xmgxma}/1 Sylv'" aYnSyn)
=P(X;<z1,- , Xpn <zpn)PY1 <y1) - P(Y, < yn), VZi,.o o Tm,Y1,---,Yn € R

3%, 2O E, f:R™ = R Borel ATAITHAUR. f( X1, -, Xm),Y1,..., Y i3MIITH B,

FEFEEE L VWO TAEBT 2, (e 2 BN Dynkin BEZ HWTAEATE 5, )

3 WREZHOEHR
3.1 MerEREEREHOER

HERCRIRER 2B O ZHNAH 2.7 LTHE BT D 2 X 5 ITHBRINAE S ICE ST & 1o, s AR 2 035
BRROEET DEBERD RN E N2,

I 3.1 n RTHERZH X = (X4,...,X,) OBEBEBE fx(x1,- ,20) €5 %6 yi = ui(T1, -+ ,Tn)
(1<i<n)d fx(x, - ,x,) > 0 RZEHTRORIE (1)-(3) Ziifi7zzd R" 226 R" AD 1 & 1 ZHfa e
»3_50

(1) Z¥y; =ui(zr, - ,2n) (1 <i<n) BEOZOWEE ©; = v;(y1,- - ,yn) (1 <0 <n) & HITH

¥ETH 5, 5
2) aii (1 <i,j <n) PEELTEFTH 5,
J
N a(x17"' ,In) s 1

3) Yavry 2T AP RIS,

( ) a(yla uyn)
ZOLE Y, = u(Xy,,X,) 1 <0< n) T Xy, -, Xn) &2 (Y1, ,Y,) TEHTIZE Y =
(Y1, ,Y,) ORGSR T 2 OB ERE fy (v, ,yn) BXRTEZ N2,

8(3;1’... 7xn)

Ay, yyn) I

FEER: (a1, -+ ,an) E RV IEMLTE = {(21, - ,zn);ur1(®1, -+ ,Zn) < a1,y un(T1,+ ,2pn) < ant &
B, ZOEBTERE ={(y1, »Un);¥1 < A1,y Yn < ap} WHIET 206, ZEHEBOBETOE
XL IOUNEN B

PYi1<ay, Y, < Plui (X1, -, Xn) <ap, - yun (X, -, X)) <ap)

:P((Xla 7 EE / /fX Ty, - 3 n)dmldmn:/ fY(y177yn)dy1dyn
E/

TR PR

T 3.2 (X,Y) OFBEEEE fr,y) L 5%, ZOLE, Z=X+Y v ¥2¢ Z OBEMK fz(2) &

z):/oo flt,z—t)dt

PHB, I P(X>0,Y >0)=1%5. f4(z /ftz—t)dt(z>0) —0(2<0) LRB.

fY(yla"' 7yn) = fX(Ul(ylv"' 7y7l)a"' 7U7l(y1a"' 7yn))

HEE: Z=X+Y, T=X2W\WHLHe£22r, X=T,Y=Z-T khrYarr i

Oay) |1 1)_

ot,z) |1 0] 7
KoT. EH 31 &Y (T,7) DEEBEBII firz)(t,2) = [tz —t)] = 1| = f(t,z —t) LRBDT. fz(2) &
Z DFAZEEBE 25006, t TR L TESRTEIoNE bbb O
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T 3.3 MR Xy, ..., X, BHIIT, & X; ZEBRSH N(u,o?) GRS LT3, COL &, Y =
Xy 4 +x-mmm\ﬁNQ;1mQL17>k%vo

SEER: n =2 DEGAIEIHT 2, —OGEITEH 210 XD Xy + -+ X & Xppg PMILITR B Z 212
1 7(%’*#;1')2

BLT, 2O 2@ 0RLAVIUT LV, X; OFEBEKIT fx,(z;) = \/2778 i THH. (X1, X2) OF
o

H?J‘“ZF?E@@ZM le (1’1)fX2 (302) “CB"DO?Z_O L?L?b")f Y = X1 + X2 @JZF;E@@ZMEIE 3.2 J: D

%) 1 _ 2 4 2
fY(y) _ Lw 27T0102 exp[f (t /él) o (y 3 2:“’2) :|dt

207 205

ZZTC u=t—p EBE, exp DFZ v IZOWTFEFTERT S &
_“72_ (y —u—p1 — pi2)? __U%"'U% [u— Uf(y—ul—uz)r_ (y — p1 — p2)?

202 203 20203 o2+ 03 2(0? + 03)

2 2 200 o
zmb\$=Vﬁ*”?@—”“y_TQMQ]azs\/ e~ ds = \2r £ 3B LRV B L,

2
0109 o7 g3

1 (y = — p2)®
— = exp| L MTRY
fr) 2ﬂ@+gﬁm[ %ﬁ+ﬁ)}
EIE 3.4 HEEREH X, , Xp WHYT, & X, 3F >~ D e, B) KIS 2T 3, ZOLE, Y =
X4+ X, 3H v~ \ﬁl"(z;;lai,/)’) ZHES

GEFR: n =2 OYEICEENAT 5. —ROGEIR. X1+ -+ X & X BHIZICR S Z 2 ICHERLTINE
BORLUAVIUI RV, X; OBERRE fx, 2352, Y =X; + Xo OFERBIZEM 3.2 XD,

oo aj+taz max{y,0}
0= | ety [T e e ear o)

y<O0DLE fy(y) =013MH5D, y>0r %, t=ys L BT S LT,

Yy 1
/ talfl(y o t)agfl dt — ya1+a271/ Salfl(l o 3)01271 ds — ya1+a271B(OL17O[2)
0 0
L7z, W 2.3(3) BAVT (3.1) IKRA LT,

N +
poTes ya1+a2*1we*ﬂy — M artaz—lo=fy O

fy(y) = m T(ag + az) - Doy +as)

R 3.1 (X,Y) ORBHEEID f(r,y) THABNZE L. T=Y, U=X-Y,V=XY,W=X/Y ¢
T3,
(1) (U, T) OFEFSERED f(u+t,t) 722 ZEERL. fu(u / Flu+t,t)dt 28T,

2) (V,T) o F%ﬁ#ft—) YA ERL. fr(v) = [%f@ )fa%%wo

It] It]
(3) (W, T) ORBSHERED f(wt, O]t 55 L ERL. fu(v / Flob 0)[t] dt 22,

ﬁ&zmﬁﬁﬁﬁXYﬁﬁjﬁXNMQmYmEﬂmZLZ:X+YJV:§Z£Qjﬂ%
Fur (w) 2D X,

@ymyﬁﬁﬁft@mng)uﬁ5z%\weagmomffwwoﬁﬁmx

(3) X,Y AWM TE $12 N(0,1) IS L L S = 2X +3Y, T = X +Y ¥, (S,T) ORI
g(s,t) BRD k. E72 S OFBIAEERD &,
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X
(4) X7Y i)i\gﬁﬁ"C\‘X ~ F(O[l,ﬁ), Y ~ F(O{Q,ﬁ) L S= X+Y, T = m 82‘8<o (S,T) @ﬁﬂ#%}ﬁ;%ﬁ
B g(s,t) BRD. S, T EHET T 13 BETa(as, , ) 1265 = ¥ Bt
(5) X,Y AT L b 122 OB f(z) = % (@>1),=0(=<1)ThHBLL. S= % T=XY¢¥

B (S,T) ORBEEERS g(s, ) KD, 512, S & T OFLIHEREE 2h2hRD &,

A
3.3 (1) Y,ZPHIT, Y ~T(n/2,1/2), Z~N0O,1) D&, S=Y,T = D (8, T) DIFFFE
i (1) Y, Z H¥har (n/2,1/2) 0o m()ﬂ#
R g(s,t) KD, BT fr(t) KD X,
(2) XY AT, X ~T(m/2,1/2), Y ~T(n/2,1/2) £ F2L %, W = )é//:‘ DEFEBRL fw (w) %K

o X,

32 IEFRBEEICEITZEERTY - MR E EOBEHBDSH
ROEFEIEEZ T, H o~ D(2, ) R EBEn DA 4 ST A2 LDV,
T 3.5 MERZE Z SEHET AT N(0,1) 12665 £ 52 £ %, Z2 3AHE 1 0H 4 R0 2 1>, 1

W HERER Z1, - Z WG TL & Z; IEHEIERDMA N0, 1) XS T2, ZOLE Y, = X2+ - +X2
FEHBE n OB A4 TS5 2 KD,

SEBA: R 2.7 (1) 12k Z2 ~ 2. BEDOFRIF, X1, -+, X, @3 THIUL, X7, X2 DI THBD
T, EE3ADPDLY, =X+ + X2~ X2 25, O

FERAER X1, ..., X, DAL T N(p, 02) ISHES & &,
i} \/4.7_1’” . N=VAS TR 2 __ L Y)\2
AP X =~ ;X o U2 = — > (X -X)
DRI OVWTEZ S, T3, RIIOWTEZ b,
EIE 3.6 (1) WMERZHY,Z PHILT, 202 Y PEHBE n Oh A4 ZF5M x2 120 Z IZEHEERS

NO,1) K> v &, T = ﬁ IRDOEFEBIEL fr(t) DD,

t2 _ntl

fr(t) = \/5;(37%)(1 +=)

COETIEHBEER Dt D t, KHES LW,
(2) FERZR X, Y HPHILT, ZRENHHBEE m,n DA A4 ]/ A2, 3 S L Z, W = )QT: ERD
B fw (w) 2B D,

M Fm S v,

d\

ZorE WIFHHE (m,n) D F
O

FEAIERT 3.3 & L7z,

T 3.7 Xy, ..., X, DT, ZRERA—DERSH N(u, 02) 12665 £ 5 L &, ROBILT 5.
2

(1) X BEHS N(u, (L) 6>,
n n

@) X U2 ﬁ 55 (X: — X)? W,

3) n—1 1

—U2 = 5 Y (X — X)? GHHE n — 1 DA A4 ZFNT X2, hES,

g 0'2 i=1
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SERE: 7 i B 2y 2, BT N(0,1) 26D . e
1 1N\T 1 1 —k T
= \—7= "y = ) = ) '70 7k:17"'7n_1
Po <\/ﬁ \/ﬁ> Pr (,/k2+k VR k V2 k )

k
338, pop1- P11 E R DIEHRERHELREZDT, P = (pop1- Pn1) FERITHE KRB, 22T
(Ty-Ty) = (Z1- Zy)P 222, Th,..., T, \FMTN(,1) 1S, EBE (21 Z,) OEEBEECE
flzr,-yzn) T B L.

n 1 n 1 n 2
T 2% 7521':121,
fzh y & 1_[1\/7 (m) €
THEH, (Ty - Tp) OEEEI g(tr, - 1) & (t1tn) = (21 20)P &V (21 -2p) = (L1 - £,)PT &
B M = |det PT| = 1T, z:(zl.-.zn)T,tz(tlmtn)T r#EFTL, =Pt ZOT
Lt
Y @ =2z=(Pt)TPTt=t' PP t=t"t=> (3.2)
=1 :
kb, EH31 LD
8(21,' 7zn)

gltr, - ta) = fF(PT(t1- 1) ")

LRBEIBTHD, ZIT Th = Ti L&D

—_

| n
X=- = Z, T
w2 K= g Lot h) = Wil

THBM b, fﬁﬂ%z.uofcm(u,i) HES. E7. (3.2) &0 S 22 ZTQ“CZé%ﬁb) Z-- Zz
=1

n =1
s N

n

”_1 :Oii 2:%iaz+uffyz 1) :ZZ Z)? :Z(ztﬂzﬁ?)

3 QZZZ nZ —222—nz _ZTQ—n(—ﬂ) ZT2 (3.3)

EoT, EM35ED 335, o X BTy OATREINZ L (33) BXOTL, - T, PHITH
22 ehbEM 210 kD (2) FHES. O

RO X EIHEE
(o) THHEn D 2 9 x2 Ol a s, BB, X ~ 2 0t E, P(X > 2(a)=a tBRdHET 5,
ZorE, U 2 RRDHE "l 2 now,

HM

P(xi_i(1—a/2) < = P lyr ey (0/2)) =1-a

Lisd, ThEAEFLT , ,
(n—1U << (n—1)U

Xa1(a/2) =7 T xp(1-a/2)

Y30, U2 WCFEBME u? #RAT2 22T, 02 ®100(1 — )% BHEXEE1E 5,
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EE 3.8 Xi,..., X, PWHIT, ZAZNE—DEMRST N(u,0%) S T3 & &,

_ X
VU?%/n
BHHEER - 1Dt 9 t, 1 S, 22Ty X IIEARFY, U? 3RRIEERT,
X —u n—1_, m ~ 9 ~
SEER: EHE 3.7 kb Z = , Y = U?eBle, Z2YIIMYUTZIENO1D)IZ. Yidxi_ i
o//n o2

WS, ZZ T,
(c/vm)Z  _  Z
V(@Y /(n=1)/n  /Y/(n-1)

LB, EHS6 (1) kD Tty S Zedbnd, O
RS EH RIS E DR T 0 K BiHEE

to(o) THHE R O t 50 (o . BB T A5 t, HHIHES L&, P(T > th(a) =a LR 25T 5,
Zorx, EH38 LD

X—u -
P(~ta-1(a/2) < v@?ﬁigtm4@u20gf1fa
L RB, CHELELT
2 2
X—tnl(a/Q)\/U7<u<X+tn 1(a/2) [7]1

Y H X 2 U2 CHEBRET £ v ERATZZL T, p D 100(1 — )% BEXEES 5,
Bl 3.1 [TS p.96] ROBUHEIE D 3 E AR 6 WOHEBRZWE L/ETH 2,2
25.13, 25.32, 25.06, 24.98, 25.18, 25.17 (HA7 kg)

ZOBODEEIR O ERIZIEHRAER N(u, 02) IKiEV. Lo 6 HOBEIX. = ORERD & O EIEAIEAR
HT, (a) 0 & (b) u ® 95% EEXEZRD X,

fR: T = 25.14, AN % =22 — 7% = %ib ESQ.
(6 —1)u?  0.067 (6—1)u?  0.067
= 0.005222, = = 0.080606
(@) x2(0.025)  12.83 x2(0.975) ~ 0.8312 &0
keb 2 ZHXEIE 0.0052 < 02 < 0.08061.
B w2 25.0185 i .
(b) 7 +15(0.025) i 05 9615 X DRDZEEXMENX 25.01 < p<2527. O

M 3.4 Xix, H2EMBEFD»SHMELAEKRES 10 DFEATH %:

53 50 58 51 59 52 61 54 56 56
ZORTE o LR o D 95% BRI Z RS Ko 7272 L, FBEXEO TROMBIZY D 15T ERomEIX
GIb BiF 3 & & TREBUE/NBRLA TS 4 L E T BRPPEIENRIIT S 2 i E TR D X,

B 3.5 IEFIRHER N(i,0%) BWT, p,0? DKL T2, pu OEEERE 0.95 OEEXBOED 20 X
DNE K I BHERD 0.95 U L 22 720121F, AR N 2D HVKEL L 2REND 5 b,

R 3.6 V AiN— X% ﬁBEm(z )K\Wﬁ%ﬁﬁ@mnﬂDF%ﬁKﬁit%yHVgxyzpﬁvg
n_e ),0<x<1%%ﬁo B b B3.2(4) BRIV, HUw0i (HA4 2 ") A X,

ml—x

*2 [TS] #iat e D HRIE THERKET TF, HbET[TS] pp.99-101 OHIFE 1, 2, 3 £ 4, 5, 6, p.105 OHHMIE 1-A 1, 2
ZNTAHTLEE W, £, [TS] pp.113-116 OFE 2, 3 [ 5, 6, p.123 OMERE 2-A 2, 3, 5 HFEVTBNTLLEE W,
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4 HEATHE
41 Lebesgue &%

Lebesgue B 7iIc &S5V T R® Ld Borel ATRIEAEK o(x) & n ZOTHERZR X = (X1, -+, X,) KL
f\/]qumdp@)@ﬁ%@m%%ﬁ&%o
Q
Ist step o(z) HHEKOL =, HIb, p(x) = S, arpla, (®) LREZ L X, ZIZT a1,...,ax € R,
Ab,.. Ax € BR™) £ L. 1a(@) 13 A OERMEEEET.

1 (xe€e A
1A(w):{0 (;¢A)

ZDLE, RDXIITEET %, (KT well-defined 222 5 2FARZIF IR R VHEIET 5, )

L¢(X(w)) APw) = anP(X € Ay). (4.1)

k=1

TIT. o, B BITHBET p(x) < Y(x), x € R, “C“Eféﬂ&i/ o(X (w))dP(w) < / (X (w)) dP(w)
BB LIEET B, (RIS, ) ! ’
2nd step p(x) > 00D ZF, % ge NITH LT,

] 4+ 1
Aq7i={weR”; ;—qggo(sc) < Z; } (1=0,1,...,¢29 — 1), Ay g2a :{meR”;ga(:c)Zq}
q2° i
L. pg(x) = ZﬁlAw(m) CEDD, TDEE, pg(x) THBEKT (4.1) 1IT&D / 0q(X (w))dP(w) &
Q

=0
EFEIND, TIT gu(x) < pgyi1(z), x € R" ITHEELT / 0q(X (w)) dP(w) < / 0q+1(X (w)) dP(w)
Q Q

B85, £oT. {/ 0g(X (@) dP(w)} EHIMIBE DT, 20 ¢ - oo & L7 MBRIZERKD S Lk
Q
WHERIND, CHEHWT, £/ qg%owq(x) = p(x) WHERELT, RDLSITED 5,

q—o0

/Q P(X(w)) dPw) = lim | (X (w)) dP(w). (4.2)

(BKIZZ ZTH, BEAEDIT] {p,} DEDFIZESBRODFRBRF IR SRV ERET 2, )
3rd step —fRD p(x) ITD2WT,

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

LB TOLE, pT(x) 20,97 (2) 20 B LY, p(z) = ¢ (x) — ¢ (2), [p(2)| = 0T () + ¢~ (z) KT
B 5, CHEALT /<p+(X(w))dP(w)<ooif:6i/<p‘(X(w))dP(w) <o DL E,
Q Q

12

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

Q
LED D,

B 4.1 FROERE. w(B) = P(X € B) (B € B(R™) 12 & » TEHZ NS HERHAE 1 (X OO LW
3) TR LT, / o(z) du(z) ZEFE L LIHYST 2, BHZ, n=1 0L 2 ZORSEHERER X 0%
R'rL

B F () ’Eﬁb\f\/ o(z)dF(z) ERT L 23d 5,
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LUF® Lebesgue BAHOFI 4.1, 4.2 ARG 5 & LTS 3. (BRI 2 THRO = v, )

FIE 4.1 (1) BOSHER AL S 2, (WRHEOHCEM 43 TAx3, )
(2) o(z) =0, /QSO(X(W)) dP(w) = 0= P(p(X)=0) =

AE 42 P(p(X) =0) =102 &E, FLAY VWS Z5 (almost everywhere) o(X) = 0 & W,
fp(X)=0ae]) ERT, (IZLALCHEDIZ (almost surely) W, Tp(X)=0as) ERT I bDH 5, )

T 4.2 (1) (HADNEKER) (R, A, p) ZREZEHE L 32, ATHIBEBOY {f,(z)} 2IFAETHIAEINTD 5
32%,0< fi(z) < < fylx) <o ae. TOEE RHMILT B,

Jim [ ) dute) = [ (i £,(0)) duta).

(2) (Lebesgue OUURERE) (R, A, p) ZHEZER e § 2, MO {f,(x)} LT, H 2 ATHIBEEL
M(z) f/ M(z) du(z) < 0o 7T 5D (ATHS LS ) BEELT, |f,(2)] < M(z) ac. (¢=1,2,...)
’??ﬁf:?‘tl?% 33, ZOLE, f(r) :qlgrolofq(x) a.e. DIFEL THIMITHIUE, f(z) DATEDTHD. X

WRALT %,
lim / fo(z) du(z / f(z) du(z
q—0o0

42 HAFEDOER

§4.1 THEFLEOEHWT. 0 >0 ?i)zmci/ ot

A (X (w)) dP(w) < o0 if:bi/ ¢ (X (w))dP(w) < o0
D E, HFHE Elp(X)] 2

Q

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

Q
TERT 5. RDOEHHHALT %, FEHIZEIET 5,

FIE 4.3 ¢,¢: R" — R % Borel AJHIEAEL. a,b,c ZEBE T 5, DL E, RPWILT %,
(X)=cae DEE, EFlp(X)]=c
(X) < ¢(X) ae. DEE, Elp(X)] < E[Y(X)].
[E[p(X)]] < Efle(X)]].
[le(X)[] < oo, E[[p(X)]] <oo D&, Elap(X) + b(X)] = aE[p(X)] 4+ bE[(X)].

3S)

&

X HEERCE, HoohdERi o & 2 DFTRGTRCHET 2 €252 %, ¢ R" — R % Borel AIRIBE L 5,

B 4.4 X DEERCUIRRERO L &, ZD LD 5 BHE x1,2,... & THUI,

= () P(X = ). (4.5)
k=1
q2?
FEEA: © >0 &35, §4.1 D 2nd step DX ST pq(x) = 3 514, ,(X) EERT D &

i=0

q21? i q2? i

Blo (X)) =Y 5 P(X €40 =) 50 S P(X=
i=0 i=0 ° kg €Ag;
q21
= Z Z Qoq xy) P Z‘Pq xy) P x)
i=0 k:xp €Ay,
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22T (g} BHAMEBINALOT, lim ¢,(2) = ¢(@) 1B L THIICIER (IBHONE 2 LC) %
FIVIUZ (4.5) 2183, —BOBEE. (44) L LTERT20EDE, 0> 00BEERTT3, O

B 4.5 X Hforhdle iR Aa- o v &, Z0EEEBE f(x1,...,2p) & T

Elo(X)] = //RP o(x1, .. xp) f(x1, .. mp) dy -+ - dxy,. (4.6)

SERR: GBS RfHEICT 270 1 ROTHERZR L LTl s, EM 4.4 DFEHEFIFRIC ¢ >0 & L. §4.1 @ 2nd
step D gq(z) ZHWS &,

q2? . q29

Blpa(N)) = Y 5 PX € 4y) =Yoo [ flaydo
=0 i=0 Agi
q2¢
-) / RCHOLS [ edseyas

22T {pg(x) f(z)} EIEAMEEFRNGE DT, BBIGREIR FVT (4.6) 282, 0 o 18 LTI,
(i) LABIC (44) L LTERT 20200060, O

AR 4.3 XY I3MT, X BB T S 2 ED x, 20, ..., YV 3HOEGA T 2 OE R fy(y) &
T35, ZOLE,

b
P(X =xp,a<Y <b)=P(X =x4)Pla<Y <b)=P(X :mk)/ fr(y)dy

WHERTIUR, EH 4.4, 4.5 L RIBRICRDEEHATE %,

B V) =Y [ elon @ aP(x =) = [ 5 plan ) POX = 1) fr () .
k=1Y —° -

0 k=1
HERZ R O IARHE & M7 O BIfR T, RIFEETH 5,

EE 4.6 MEREH X,,..., X, BZHITH2L L. o1, 0, EBorel AIHICH 232, ZOLE, HL,
ERD j T Elle;(X;)]] < oo THIE, E[|p1(X1)p2(X2) - on(Xn)|] <00 TH Y. KDFILTF %,

Elp1(X1)p2(X2) - n(Xn)] = Elp1(X)]Elp2(X2)] - - Elpn(Xy)]- (4.7)

SEBR: fiiH D= n =2 DEGHICHEAT 2 (—ROGE D FERICEEATE %),

X1 =X, Xo =Y, 1 =, 02 =19 LALT

1st step (z),¥(y) DHEBEE o(z) = Zf\il a;la,(z), Y(y) = Z;V:1 bilp,(y) D& =, 1x(x)lp(y) ®
TEAPDOYEBDLEDA LR BERMIMPED S, p(2)v(y) = Xt Y0y aibjla, ()1p, (y) bHBIE
T, WU MEDEFK28 L ZDTOERICED,

M N M N
Elp(X)p(Y)] =3 abP(X € A;,Y € Bj)=> > a;b;P(X € A4;)P(Y € By)
=1 j=1 =1 j=1
M N
=Y a;P(X € A))Y b;P(Y € B;) = E[p(X)|E[:(Y))].
i=1 j=1
2nd step ¢ > 0,9 > 0D %, §4.1 @ 2nd step &FERIZ, & ¢ € N ITH U THBEE ¢, v, ZEFET 5,

ZDrE, Iststep I&D
E[@q(X)¢q(Y)] = E[‘Pq(X)]EWq(Y)]
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YD, T T, HFANGREE (EH A2 (1)) ICED g 5 00 8T 22T (4.7) 2185, Fic. Elo(X)|] < 0o
#o E[[p(Y)]] < 0o THIUE. Ellp(X)(Y)[] = B[l X)E[W(X)|] < 0o 15 = & bbrot,
3rd step —ED v, DFE. (p¥)(z,y) = e(@)Y(y) 2HL DD T2, ZOL X, (4.3) DX I,
et o vt T, ()T ()" ZED B, DL E,
(o) (@,y) =T (@)W W) + o~ @) (v), (o) (z,9) =T (@) (y) + ¢ (@)0 (y)
WKWHEET %, Zhokb,

= (Elg™ (X) ( Bl ™ (XN)|E[™ (V)] + Elp” (X)]E[RT(V)))
= (Elg™ (X)p" (V)] + Elp™ (X)v~ (V)]) = (Bl (X)v~ (V)] + Ele™ (X)o " (V)])
= E[(¢¢)"(X,Y)] = Bl(pv)" (X, V)] = Elp(X)p(Y)]. D

BB 4.4 HR AICHL E[X, A] = E[X14] 8ED 50 HIZ Elp(X) 1y (X)]] < 00 T X OBEMEES

o b
Elp(X),a < X < 8] = Elp(X)105(X)] = / (@) Ly (@) fx () d = / o(@) fx(x)dz, a<b

ERB,

43 BE(E—XAV L) O

R 4.1 X 2HERLEH. reN 235, ZUZOHIHENER SN D LT 5,

(1) EIX"]Zr ROFER (E—X Y ) &I, FZ. r=10¢ &, EX|Z X OFFe w5,

(2) p=E[X] T2 E E[(X—p)"| 2 FHDELD D r ROMERL VS, BT r=2DL X, E[(X —p)?
X OO VO V(X)) e RT, £ o(X) =/V(X) 2 X OEHEREL VS,

(3) Mx(t) = E[eX], t e R, % X OEEREBE VS, Ax(t) =logE[eX],teR, Z X DF 215>}
R WS,

EI 4.7 (Jensen DFREFER) ¢(z) B TIZNT E[|Y]] < oo THHIUZ, E[p(Y)] > o(E[Y]) &3, Kz,
0<s<rDEZE E[(X]*)7*] > (E[|X|))*, kbbb, E|X]]] < (E[|X]])".

FERR: 4 = EY] 23 %, o TR DTadHoT p(r) > alr — pu) +o(p) € TE S, o T,
Elp(Y)] 2 a(E[Y] = p) + o(p) = ¢(p) EREhz. BERY =|X[°, p(x) = |2 /* £ &, 0

COFEMIZED, E[X?|<oco DY &, P EX]) bIFET 5, 72, TOLE (X —¢)? = X?—2cX +¢?
LB LB, BV (X) BEET B,

THE 4.8 E[X?] <00 & T b, TDLERHPKD LD,
V(X) = E[X?] - E[X]% (2) V(aX +b) =a?*V(X) (a,b 1ZEE).
V(X)=0%46X X =pae, 2720 u=E[X].
SERR: (1), (2) WEBEMEL 35, (3) 3EM 4.1 (2), FEE 4.2 55 HHA, O
TR RIBIRNCBI L T Lebesgue DINHEH Z W5 &, KoRE %, GG (ZARICHEL 13w
DO Z R 5 DTHMET %,

EIE 49 $2a,b:a<0<bDBBH>T, Mx(t) =Ele] <o (a<Vt<b) T3, ZDLE Mx(t) X
(a,b) ETC®HTeHY MY = E[XFe!X], keN, ¥ %25,
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4.1 49 OREDT. X © cumulant R Ax(t) = logMx(t) CDODWTLTZRE, 7L
p=E[X] L, I o % X OBEREL 522 &, AL(0)/0% 2 EE. AP (0)/0? ZREL VS,

() A0 =p (2 A%0)=V(X),  (3) A%(0) = E[(X — u)?],

(4) AL (0) = BI(X — '] = 3{V(X)}?

LY b Y =X —p b BE Ax(t) = pt +log My (t) EZTE L. (N (t) — )My (t) = M (t) Z8E, /50
1254 7=y Y OAREHCTEEOMY. 2 MDY, 3 WS EHEET 5 L ABICHETEE T,

Bl 4.1 ERELDAMOMRHE L 7. FRAEREFIRS 2

[A] BEREURERZHEDH
(1) 38576 B(n, p)

_ n! k on—k _ (n—1)! k=1 n—1—(k—1)
E[X]*Zkk!(n—k)!p ¢ Z k—Dln—1- k-1t ¢

" /n—1 1 o1 (ke e
=an< >pk LD = np(p+ q)" 7t = np.

*7-.

X-1)]= k(k — 1) —k _ —1) 2 (n k—2 n—2—(k—2)
Z Vi k)'pq nin p}; k—2)! n—2—(k—2))!p ¢
—n(n—l) P+ )" =n(n—1)p?

#5556, EX?|=FEX(X-1)+X]=FEXX-1)]+E[X]=nn-1p*+np. XoT, V(X) =
B[X?) - E[X]* = np(1 - p). £7ev Mx(t) = (e'p+1—p)", B[(X — E[X])*] = np(1 —p)(1 - 2p).
(2) Poisson 431 Po(\)

P(X=k) = %e*)‘k 0,1,... &b

AP >

e )\kfl
— E -\ _ - E _ AN
X}— kﬁ@ = )de m—)\e et =\

k=0 : k=1
F7o. ZHDM e FARRIC LT,

EIX(X-1)]=> k(k- 1)2, = A2 Z

)\2 -2 )\ )\2

Y%, £oT  V(X)=EXX -]+ EX]-EXP=X+XA-) =\ k. Mx(t) = et =1) g
B, E[(X =N = A, E[(X = N4 = A+ 302 8255, JACISHRRIEND LdFass s MR
BeHOTRRELRVWE oW,

Bl 4.2 X ~Po(\) £ ¥ %, M41EHAWT E[X], V(X), E[(X —))3], E[(X — \)*] OffizRe &,
B 4.3 X,V 3T X ~Po(a), Y ~Po(B) 32t %, EXY]|%2KkDk, (0°=12LTEHEHEL )
(3) M1 Ge(p)
PX =k =1-p)p, k=0,1,..., 23, FTE Y 2% OIGLERE 1 THo 125, 7| <1 DL EZOHK
k=0
BIMETHEIMITE (¢f. T A2).

ikxm (ixk) (1ix) 1 —1x)2

k=1 k=0
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o, d N d 1 2
s Ja* _dz(;kxk )_(T(a—x)?) 1—z)3
Lo T,

— N _ - 1 p(1—p) 1-p
E[X]—kzﬂk(l—p)kp—(l—p)];k(l—p)k -(=p)P P
V(X)=E[X(X —1)]+ E[X] - E[X]? = i k(k —1)(1 - p)*p + E[X] — E[X]?

k=2
__21-p)% 1*1)7(1*292:1*1)
(1-(1-p)? p p P
EJAN b

_ 1 & _ 5 1=p)(2-p)
(t) m’t<bgl—p’fﬁb E[(X - E[X])°] =
B 4.4 (1) X ~ Ge(p) D& =, At) 2k E[(X — E[X])’] 23tH¥ &, 7= B[3~X], B[X3~X] 2Rk &,
(2) X,V BT b2 Ge(p) WHES & % P(min{X,Y} > k), k = 0,1,.
Emax{X,Y}] KD X, b b: REROHFHEIZ max{z,y} =z +y — mln{x y} ZRwW X

L%,

(4) B~

, £ Emin{X,Y}] 8XU
ZIEME NB(a,p) (> 0,0<p<1)
P(X =n)= (a+n—1 p*(l—p)",n=0,1,2,....
_— <a—|—;z—1) _ (oz—!—n—l)(();!—kn—?)---a _ (_l)n(—a)(—a—1)7-1-!-(—04—71—&—1) _ (_1)n(—na)
v (14a)= i:;o (no‘>x” (o] <1) £D. i:;op(xzn -

)=12R3ZLICHEETS, COL X

p*(—a)p—1)(1+p-1)"t= O‘(lp‘ )
atie, a(n-1)( ") - el-a=1 (72) #v e, v = 208w
Bo 7o Mx(t) = Mﬁ < log 7. THY E[(X ~ B[X])"] = al-p)2-p)

W (14 2)~ = i n

> v 3,
o OUHCERRAS 1 TH2H 5, HAMDEFAT 2 2 LT, BT L Ak
[X] % E[X(X — in ﬁﬁf%é LITHEET B,

(5) FHIDTFE L3l
¥ D18 BME% o), = (

1
_ k—1 — $ = (— k—1 = =
P k=12, ZORBRE POX = ((1) ) = g k=12 Y
SR N
ZP )Rl = i(lfi):1
2\ Tkl
LD, X BHEPICHERERY 250, X REOAME AOBMEMICL 5 2 LICEELT
B @Xoﬂ——ii@l—l) L 533;
AT L @-D@-1+1) &2
oo oo 1
Elmax{—X,0}] = ;{—(—21)}m ~ L Ny ®
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i DI FE LRV, ZOHA,

> 1 L (—1)k1 (=1
2 (D +1)_Z(k4)r1 :1_2(

k=1 k=1 =1

SR L, —RIARMESFIEL Z 5720 OB TPENFELRNE T 5,

=1-1log2

4.5 ATX DMEHTHZEVWIFERETEHEE, 1+ (—1)X =214 2522 %RL. X ~B(n,p) Dk
=X MEB bR ERD K, 7. X ~Po(\) £ X ~NB(a,p) D EHRD X,

k
R 460<p<lt¥3, MEEMXHBPX =k =c- % k=1,2,, ®Rii7=F £ 2XOBVIZER X,
(1) —— = z AV A3 (2) BT c RED k. (2O E SIS LS(p) LS. )

1—x
(2) ¥ E[X], 58V (X) £ BRI My (1) — EleX] %% X,
(3) E[3~X] 810 B[X3~X] 25k k.

[B] #oxtEife Bl iR 2 5 o il
(1) —kk21 U(a,bd)

1
E[X]:/ J;b_adx:a;_b.

v(x) = B(X - a;b)2] :/ab<x_ a;b>2biadx: bia[%(x_ a—;b)ijzz (bz2a)2‘

Bl 4.7 X, Y BHILTE 32 U(0,1) XS & & BIXY] R X,

(2) =510 I'(a, B)
B* T(c+a) T(c+a)

‘l = h xcﬁxaflefﬁr r = b gote—le=be g — J () pete - BT () (¢>-a)
A= [ =t ), R
_ PP T+ «a o _ B F(2+a):(a+1)a _ a1 2 Q
E[X] - F(ago Bl.._ﬂo; /87 E[X ] Fﬁ({g‘) gj—i_a 62 J: D ‘;iX) F(E)[X ] (‘Z[X]) ﬁg'
_ et e 1 = xc+o¢7167(ﬂ7t)w = o _ « .
Mx(t) / e d F(a)/o R T YT (ﬁ_t) t<f

)
B Y~ Bx(\) 13H w6 T a = 1, f = A DHRETER .

EY] =1 vy)= ;Q,M(t):%,t<)\.

1
)\7

(3) EMSH N(pu,02) 3 [TS] p.136 12H 2 (3051 OV - FHORD T BFHGMATEL Tk,
FEHEERIN Z ~ N(0,1) DBAEEZ S, (ZI TR VHEREBELTRD S, )

° 1 22
1217 = [ 1 =" di= = [Tppe e

202 ra41
et
\/g/ (26) %7 et dt = \/EF(T )
RElLa>-1¥Ll7 a<-1DrZFRE[Z]* =0 ThHd, ZHED, TRTOne NIIHNLT E[Z"]
BIEE L. n DA & EEEREBAEBERZRDOT E[Z" =0 %%, n=2m»MERD L &

2m 2m +1 2M2m —12m —3 1_/1
2m — A ) = — 1
E[Z"™] = —IF( 5 ) 2 5 2F(2> (2m — 1!

X_
YR B, —OBE X ~N(uo?) £ 558 Z =

B N(0,1) BoT,
BIX|=EloZ+u=p,  V(X)=El(X - n)?] = Bl0?2% = o*
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185, Fi-.

_(@=w? 1 o0 22
Mx(t) = E[e'¥] = / 27m 202 dx = Wor [m M=
1 2 2 142 2 1 2 142 2
— = /_OO et,ue—i{(z—ta) —(to) }dZ — elhtato . /_oo e—g(z—to) dz = ethtat o
4.8 X ~N(p,0?) D& YV =X 2EX 3 (cf. 1127 (2)
(1) EY], V(Y) ZRD&e (2) PY <yp)=1/2 2785 yn, (Y OHRIHE) 2R Ko

( ) Y OEEBE fy (y) BRAE TS5 Y = yYmax (Y ORHEE) Z3RD X,
FE: kb (Y OFMHEE)<(Y OFRE)<(Y D) kb, FiBECHERD Z OMNBIERD IS
YEZLNTVS,

(4) BHE n O t 57710 t,
T SEIE n O £ 574 £, (BES L &, EHB6 (1) k0 T = 2/\/L, Z~N0,1), Y ~ 3, Z & Y Wi
P FEE D, T MOTHEY HHIE 0 04 RO A2 B Y T(L, 1) L AUAICERT 5 ¥

o o /2 « a o n% atl n—o
EHTW:EHZI“WE[Y*EF2ﬁ ( ?)Wr(f)((ljz))—‘s - F(\/;r)(l:;() )

FoTkeNIMLTn>k+1THIR E[TF BZERIN. kDABES E[TF =08%%, n>30
b=

INEINE 2) sTGN(%2)  n
V(T) = E[T?) =~ 2 ) '3 -
( ) [ ] \/‘F(%) \Fn QF(n ) n—2
2
L%5. n>50LE BT :% Y75, Ee, BERBEEOSEE LRV,

49 n>4232, X ~F™ (¢f. EH3.6 (2) D = E[X], V(X) 2Rk &

E[X, A]
P(A)

RS 4.10 45 A% P(A) > 0 &iflil= ¥ & &, &fFo S WIRHEE B[X|A] =
(1) X ~Ge(p),0<p<1, Ot & E[X — k|X > k], k € N,

(2) X ~Ex(\) Ot % E[X —a|X >a] & E[(X —a)?|X >a]. 727U A>0,a> 0.
(3)Y ~T(2,0) DL & EY —alY >a] ¥ E[(Y —a)?]Y >a]. 7L A>0,a>0.

LERT D, RERD X,

M 4.11 1525 N (N >3) ETOH— KR ZNZN 1T OH %, Zhk 3EEILAIT T E, 1EIH, 21
H. 3EHOH— FicHph 2 8EE XY, Z £ $ 5, UFEkod X,

1) EX] @ VE) () E[m} (4) Emax{X —2,0}]  (5) E[max{X,Y}]

(6) Emin{X,Y}  (7) Emax{X,Y,Z}]  (8) Emin{X,Y,Z}]  (9) E[X|X > k], 1<k <N,
(10) EIX|X >Y] () EX|X<Y,X<Z] (12 EY|X<Y <Z

412 125 N (N >3) ETOI— 2N 1 KToH %, £h%x 3 OIEETRITCE &, 1[EH.
2\ H. 3EEHDOA— FIZELNLBTE XY, Z £ T5, UTZRD X,

(1) E[XY] (2) Elmax{X,Y}] (3) Emin{X,Y}] (4) Elmax{X,Y, Z}]

(5) EIX|X >Y] (6) EIX|X <Y,X < Z] (7) EY|X <Y < Z] (8) EIXYZ]

B 4.1 BRI X BIEEERIET AL, EIX] =S P(X 2n) = S P(X >n) L% 3,
n=1 n=0
0o ook co oo [e's)
S E[X] =) kP(X=k)=> Y P(X=k=)» Y P(X=k=)» P(X=>n). O
k=1 k=1n=1 n=1k=n n=1
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=Y nP(X >n) &3 I &ERE,

n=1

X(X+1)}

RS 4.13 HERER X HIEEBIIET HIUL, E[ 5

4.4 HIE BRI
LUF, L?(Q) T. MELELH X T E[X?] < 0 2T 02 %E2RT T 5,
FI2 4.10 (Cauchy-Schwarz DFRER) X,V € L2(Q) o r &, E[XY] ZERS .,
BIXY]? < B[X?E[Y?] (18)

BALT B0 SEBHALOD T DREIRIEE. (a,b) # (0,0) 75T a,b PFELT aX +bY =0 ae. &
RBZETH %,

FEER: |XY| < 3(X?+Y?) &b, E|XY]|] < $(E[X?) ]+ E[Y?]) < 0o &% D E[XY] 3EHRINS,
E[X2=00r %, #M4l, HE42ED X =0ac. ZOT48)120=0% LTHBAIKTIL, .
a=1,b=0%2LTaX +bY =0ae dKLT 3, E[X?)|>0DL &,

+ E[Y?] (4.9)

E[XY] }2  (BIXY])?
BX?] BX?]
BEED L ISH LTRIT 5 DT, (4.8) BRI T 5. — 4. (4.8) THEEHPMILTHL X, (49) Tt =
—E[XY]/E[X?| L e R E[IX +Y) =0 2%, koT  tX+Y =0ae £33, #ic, aX +bY =0
ae LFHE. P(XA0)>0&Db£A02%5 I LICHEET2, COLE, YV =aX/bae D

0 < B[(tX +Y)% = 2E[X?] + 2E[XY] + E[Y?] = B[X?|{t +

XY= (9 Bx7?, BX?EY?) = B3 (4) BlX?)
YHBDT, (4.8) DEEDHLT B, O
%41 XY €L2(Q) DL E E[(X — )Y — po)] LEHZ N
(X — )Y — )] < VX)V(Y) (4.10)

DALT %, 272Uy E[X]| = p1, E[Y] = pp & L7z, (4.10) THESRILD D DRBEA735MIE. (a,b) #
(0,0) 722 EE a, b BFEL T a(X — 1) +b(Y —p2) =0 ae. £7R2ZLTH%,

SEBE: A8 XD XY € L2(Q) DL E X — py,Y — po € L2(Q) KHEET 3, XoT, #HAI00 X,Y
X — |V — po| WBEHZ B L,

Bl(X = )Y = m2)[] < E[(X = m)’] B[(Y — p2)?] < 00

J: b\ E[(X—Ml)(Y—ug)] Ciﬁ%éh%o ﬂi’bi\ iEIE 4.10 ® X,Y 7&? .X_/,Ll,Y_,LLQ G:Iﬁ%jﬁ%iﬂ&b\o OJ

T 4.2 X,V € L(Q) % AHEREH X, Y O35 Cov(X,Y). MBI p(X,Y) 2R TERT 3.

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

7Ly = E[X], 2 = E[Y] £ L, #BEREE VXO)V(Y) > 00r EOAICERINS DL T 5,

FIE 4.11 X, Y € L2(Q) o &, HBEFRB p(X,Y) 12V T, -1 <p(X,Y)<1THD,

X — Y — X — Y —
f_ s e, pX)Y)=-10t% fi_ 12

XY)=1Dt % = a =
AXY)=1088 O = ) X V)

a.e.
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SEER: 1 < p(X,Y) < LIZERLR A1 EDHISH, p(X,Y) =41 DL ER4112&D (a,b) # (0,0) A
HoTa(X — ) +b(Y —pg) =0ae 245, HEoT. a?(X — u1)? = 02(Y — up)? OHFFEE ¥ - T,
AAV(X)=bV(Y). 22T, VIX)VY) >0 &D a,bldediC0TIEIeDbD %, (—HB0RLMGL
b0k, ) koT. Y —pe=—a(X —py)/bae &b,

% _ EBFE-wm)?] %
V(Y) - (g) V(X)7 ,O(X,Y) - V(X)1/2|%|V(X)l/2 - _@
V(Y) a a V(Y)

T pX,Y)=1%56, Lot ld=_ X Y) =1k, LsoTcd=_ 1
o p(X,)Y) 25 b<0 3 70 o( ) g b>0 2 V(X)Xot
D ¥Rz 5, O
BI 4.1 FISAEEIIE fo,y) — 4 oy OS®O0S0rty S o ek X,y 120w,

0 (% Dfth)
ZOHSH Cov(X,Y) AR p(X,Y) 2R 5,
B fx(z), fy(y) Z X, Y OFEIEERBREE T2, 0<z<1DL X,
1—x
fx(x) = / 24xydy = 122(1 — x)?
0
12z(1-2)2 (0<z<1) _ 12y(1—-y)? (0<y<1)
£, = R IR -
fx(@) { 0 (2 ofth) fr () 0 (Zofh)

%, koT, W23 ZHVTEHET S,

1 1
E[X] = / z122(1 — x)* de = 12/ 23(1 —z)?de = 12B(3,3) = 12F(3)P(3) _pi? 2 (= E[Y])

0 0 r'(6) 51 5

1 1
E[X? = / 2 122(1 — x)* dr = 12/ 23(1—2)*dr = 12B(4,3) = 12F(4)F(3) _p3t 21 £

0 0 I'(7) 6’

1 /22 1
V(X) = E[X - B[XP = £ - (£) = 5 (= V().
(EE: fx(z) ZKDT. Elp // x) 24zy drdy S5RDTH IV ) —H D : 0<y<1-—2,0<
r<1l1e3sLk.
1-z y=1—x
E[XY] = // xy24xydxdy*/ dx/ 24122 dy*/ {szy?’] . dx
y:
:/ 82%(1 —z)* do = 8B(3,4) = - - - —;b
0
2 2\ 2 2
Cov(X,Y) = E[XY] - BIX|E[Y] = - - (3) ==
(XY = Cov(X.Y) _ =275 _ 2
V(X)V(Y) 1/25 3

3y (0<z,0<y, 2> +y><1)

THdLE,
0 (Z DAth)

M 4.14 (1) (X,Y) ORIKEEREED f(x,y) = {
COV(X, Y) 72?5}\257) ::ko
(2) (X)Y) OFFEERBD f(v,y) = {

X,

2vy (0<y<22<2)

Thsr ., E[X? ¢ EIXY] &3k
0 (Z D fth)

R 4.15 X ~U(0,10) ¥ LY = [X| £ 3L %, Cov(X,Y) 2R X (la] 1 a LIFORKER),
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=

42 XV, X, €L?(Q),k=1,2,...,n, £Ea,bar eR, k=1,2,...,n, THLTRIPKILT %,

(0) Cov(X,Y) = Cov(Y, X),
(1) COV(Z aka,Y> = Z ag COV(AX]C,Y')7
7];::1 N k=1
(11) Vv Z ak.Xk) = Z akQV(Xk) +2 Z apa] COV(Xk,Xl),

k=1 k=1 1<k<l<n

BHE V(aX 4 bY) = a2V(X) + 2ab Cov(X, Y) + b2V (Y).

SEER: (0) IS, () 13Xy =X, —E[X], Y=Y —E[Y] £33,

cor(Y e y) = B[S awxi~ B[S ] b - )

k=1

= E[kz_:l akai;} = ZakE[X\;c?] = Zak COV(Xk,Y).

k=1 k=1

n - 2 n ~ ~ ~
(ii) 1% (z aka) = S (@Xe)?+2 Y aXeaX CEETL () cRABCRES. O
k=1 k=1 1<k<l<n
FHE 4.12 HEREH X, Y 12o0T, KO () (iv) BABTH 2.,
(i) Cov(X,Y)=0. (i) X ¥ Y 3MmHE, 5, p(X,Y)=0 %5,
(iii) E[XY]= E[X]E[Y]. (iv) V(X +Y)=V(X)+V(Y).

FERR: (1) < (ii): ‘ER X DS,
(i) < (iii): Cov(X,Y) =E[(X — E[X]))(Y — E[Y])] = E|XY] - E[X|E[Y] £Db»r 3,
(i) <= (iv): VIX+Y)=V(X)+V(Y)+2Cov(X,Y) XDIES, O

AR 4.5 XY A THAUR, EHEBTH S, EBE XY A THIUR, EF 4.6 XD (iii) AT B,
XoT, EM 412 XD EHEBE L 125,

WIS L, flZiE. 0<g<1tLl, P(X,Y)=(0,1) =q, P(X,Y) = (1,0)) = P((X,Y) =
(—1,0) = (1—¢q)/2 LR B2TERER XY 2EZ D L.

P(X =0)=P(Y =1) = P((X.Y) = (0,1) = ¢

=(0,1)#P(X=0)P(Y =1) &b X & Y I TIERW,
—7i.P(XY =0)=P((X,Y)=(0,1))+P((X,Y) = (1,0)+P((X,Y) = (-1,0)) =1 &b E[XY] =0,
P(X = 1) = P((X,Y) = (1,0)) = (1 - q)/2, P(X = ~1) = P((X,¥) = (~1,0) = (1 - )/2 £ D
EX]=1-PX=1)+(-1)-P(X=-1)+0-P(X=0)=0,%b, E[XY]|=EX]EY]»PHILFT 2D
T Cov(X,Y) = p(X Y)=0.

72U, (X,)Y) 2 2 RICEMSHTHNI XY P THs e, HMHETH 2 ZeHFEMEE 725 (of.
Bl 2.5, EH 4.13, % 4.2),

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

Bl 4.2 2 KITHERZR (X,Y) D3RD & 5 RZBIESMITHES £ &, HH Cov(X,Y) 2K X:
n! k 1 n—k—l
PX=kY=I)= mp qr , k1e€eZ0<Ek]l k+1<n. (4.11)
Rl. 0<pgr<l,ptqg+r=1&735,

f: BARYAan (12 0HOH RN ZAZN p,q, D DHDH ZHERIZEFT r) 2 n BT 5307

1 (kEHIC12H2) 1 (kEIHIC22H%)
BEZ Do MREW X, Y & X, = Y = LEDD, D
0 (Z DAti) 0 (ZDfth)

LEX=X1+ - +X,, Y=Y+ +Y, B (X,)Y) & (411) i3,
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if\ COV(Xk,Yk) = E[Xkyk] — E[Xk]E[Yk] =0 —pq = —pq. L:E%Téo e 50:\ k 7£ IXOR<E-1 Xk &
Y 3HNI DT, Cov(Xy,, V) =0. XoT. @il 4.2 (i) 2RI,

Cov(X,Y) = Cov(Xy,Yi)+ > {Cov(Xy,Y)) + Cov(X,Yi)} = —npg
k=1 1<k<i<n

EKRE 5, O

HBEFEBICOWT p(X,Y) > 00 & X v YV ZEOHBENH 3. p(X,Y) <0 DL EEDOHELRDS 2w
5, Xt Y BEOHBAH 20 & X SRS RUTY bAEL 23, AOMBLAH 2L E X HREL L
LY DXL B 05 EAZRD, ZhEZUTolITtRX S,

Bl 4.3 nEH A ankF 5L &, i OHOHEERE X, ¥ L, FHOBOHEEKE Y, BEo B Hz
EEE Z £33, MBI p(X1,Y), p(X1,Z) ZRD &, T, V(X1 — Xo) B3R &,

fB: i AjrFie. Xi, X; 3 (411) 2 p=q=1/6Tii’ed, &oT. Cov(X;,X;) = —n/36 72
b5, £, X; & B(n,%) IZHES D B E[Xl} = ’I’L/6, V(Xz) = 5n/36 ThHb, £oT,. Y = X, + X3 +X5,
Z:X2+X4+X6"C“@5i7)f9\

m  n n n
COV(X17Y) = COV(X17X1) + COV(X17X3) + COV(Xl,XS) = % — % — % = E’
n n n n

COV(X17Z) = COV(Xl,XQ) + COV(X17X4) + COV(Xl,XG) = _% — % — % = _E
%72, Y, Z L BICB(n, 1) K325, V(Y)=V(Z) = g XoT, p(X1,Y) =
B, —7H.

V(Xl — X2) = COV(Xl — XQ,XI — Xg) = COV(X]_ — XQ,X:[) — COV(Xl — X2,X2)
= COV(Xth) — COV(XQ, Xl) - COV(Xl,XQ) + COV(XQ,XQ)
on n m  n
=V(X;) -2 X1, X X )= o
V(X1) — 2 Cov(X1, Xo) + V(Xa2) = o ( 36)

36 3
B 4.16 NERY A anz n@RIF-e = 1OHOHEERE X £ LEBKOESEERE Y £33 L %,
M(s,t) = E[esXtY] st e R, #5Rd X, B> b: (a+b+c)" DEMAEEZ X,

RS 4.17 1 55 n $TORFH 1 DR FEPNE S — FBZAER L KT O3t n KB 2, ZOh— FE XL
o T 2RI L, EHAREHFEDS B, MEWESE X, KEWESRY LT 5,

(1) klZB1<k<(<nthoARMLT2rE P(X=kY =0 %2kDE, E512. (=2,...,ntF
zrE. P(Y =/0) 2Rk X,

(2) Cov(X,Y) %K X,

418 REMEEHE N f%2 LQBERDL, =03 OBICARLZETMHOHITHAITEEZ S, Z I T,
M>2N>2r35,

(1) 1<j<M+NIHLUTHERER X; % j BHIKIRO B LIZERRE o756 1, A 57256 0 LED 2,
ZOLE I<S<iIi<KN+MIZMLTPX; =1), E[X;] e V(X;) 2. 1 <i<j<N+MIZxLT
P(X;=1,X; =1), E[X,;X;] ¥ 58 Cov(X;, X;) 2R X,

(2) 3<L<M+Nt¥3, BHOLECEENZFREOREY £33 %, EY] L V(Y) 2RD X,

E& 4.3 n KTHERZLZH X = (X1,...,X,) OWT, X7 MV E[X] = (E[X4],...,E[X,)]) 2 X OF
BRZrrewd, ¥, Cov(X;, X,) ZZD (i,7) T LT % n Z0NFMTH%2,. X OITHATH E v,
V(X) T&RT,
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EE 413 X = (X,...,X,)" 2 n RCERDHE N, X) ST 50 u = (u1,...,1n)" € R”,
Y = (04;) BIEEHEMIMTHITH 5Tz 2O E EX]|=p, V(X)=3 k3,

SEBR: E[Xu] = s, 1 < k < n, Cov(Xn, X)) = 0w, 1 < k1 < n 2 20, B12.3 (i) OB %AV L.
X = (Xy,..., X, O%EBREZ

1
(2m)/2(det )12
S IFEEEAFTIZO T, $EABONALICE S 22 6, ERITH] P = (pij) L MAMD T RTIE
DMATTHI D = (\;) BT, PTESP=D ¥ T%%, COLE Y =(Yy,....Y,) T =PT (X —p) & L,
ZOEEBE g(y1, ..., un) ERDE I, FF. y=(y1,...,un) =P (x—p) 2T 2L,

—L@—p) "= (- T
2(@=m) ( #)7 a::(xl,...,xn) .

flxy,. ... xy) =

(@—p)' S Ne—p)=y PTS 'Py=y D'y = ZA vi
j=1

Ffe. x=Py+p & §2 =det P =+1,det X =det D = [[}_, Aj;. £=oT\

n 1 Y7
— | = T2y
‘ H 27r)\ 1/2 '

B 1 iy
g(ylv' .- 7yn) = (271_)”/2(/\11 . _)\nn)l/26

AL, Yi,... Y, BENIT, & Y5 RIESISTE N, \) IS © L 2ER LTV 2, KT
E[Y]]=0, EY} =Xy, 1<i<n, E[Y;Y;]=E[V]E[Y;] =0, 1<i<j<n.

G X =PY +p &b, X =31 pri¥i + py ROT,
Zpkz W]+ e = p,

Cov (X, X1) = E[(Xp — pu)(Xq — szmz] [Y;Y;] Zpkipli)\ii = oy
i=1 j=1 i—
218%, REOFEFZIE T = PDPT TH3H, DPT O (i,1)-B05 Nigpii TH25 5, PDPT @ (k,1)-5%5
N Zz 1pkz i Pli ehAZ AW, O

F42 X =(Xy,...,X,)" ZnXUERSH N, Z) K> T2, ZOrE Xq,...,X, PHITH3
72D DRBEGEME S BHAITHITH L e TH 5,

SERE: BEHEEH] 2.5 TR L7z FHHIZOWT, B = (o) 2 <. i £ j B0 X, X; BT R0 TE
@412 0::1: D COV(Xi,Xj) =0. J:’)T\ EIE 4.13 &:c}: b 0ij = COV(Xi,Xj) =0 &7’;50 O

Bl 4.4 2 JOTRERZR (X, V) ORISEERED f(z, y) = %exp{—%@(x,y)}, (¢,y) €R2, THBHL T 5,
FrL

Q(z,y) = 2 + 2wy + 5y* — 20 + 2y + 2
Y5, cOLE. V(X), V(Y) ¥ Cov(X,Y) R X,

B Q(r,y) = (x+y—12—(y—1)°+52+2y+2= (e +y— 1) +4(y+ 5> WHERLT. S =X +V -1,
T=2Y+3) 8L, ZOLE, (S,7) OFRKEERMB g(s,t) ERDZE, s=x+y—1,t=2(y+3) &
Dy=3(t—1),z=s—3t+ 2 THEHELT,

oo =5 oo S DA - o s ] - et e
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ZAUE S, T 3MNIT e IKREIER M N(0,1) IZiE5 e Z/RLTW3, Lo T,
E[S] = E[T] = 0, E[S?] =V(S) = E[T? =V(T) =1, E[ST] = Cov(S,T) =

Y5, THhED. Y =3(T-1),X=8-3T+3 &b,

EY]= S (B[] -1)=—5,  BIX]= B[]~ JE[T]+ 5=,

V(¥)= B[ - BIY]Y] = {BIT?) = .

V(X) = BI(X ~ BIX]P = B[(S — 37+ 3~ 2)'] = BI$’] 2. S E[ST) + {1 =,
Cov(X,Y) = E[(X — E[X]) (Y - EIY])] = E[(S - %T) %T] = %E[ST] = iE[TQ] - *i' 0

RS 4.19 (X,Y) O RBEERED f(z,y) zKeXp{—%Q(z,y)}, (z,y) € R, ThHa LT 5, 27 L
Q(r,y) = 32% + 3y + 2y% — 60 + 2y £ T 5,

(1) & a,b,c,a, 8,7 % Q(z,y) = alz +by +c)® + aly+ B)? + v Zii7=T & 5 1TED, MRES, T %
S=a(X+bY +¢), T=+aY +B) £33, ZOr&, EHK ZED. (S,T) OFIZEEREE g(s,t) %
RDHpZET, ST HMILTERZAUEREER I N(0,1) IS Z & 2Rt

(2) ¥ E[Y], E[X] £ 359H Cov(X,Y) 2Rk &,

45 SO THIFHE

P(Y <y|X =2) BFTRTO y TERSHTVIUS, b0 = I E[ (V)|X = 2] ERTE 5, Bz
. X=zDb2TODY DM =T fy\x(y|$) WH Do T

B)IX =l = [ B fyx () do

Y. X=zDbETY O¥ DR EIMEET 1,y ... DL F ER(Y)|X = 2] = § h(y)P(Y = y|X =
2) LERENS, E610, FEOEHEE V(Y|X = 1) = E[(Y — E[Y|X = 2])? |3( = 1] = B[Y?|X =
2] — (B[Y|X = 2])? TED B, 72 ER(Y)|X = 2] 3z OB TH 25 Z1% ¢(z) THETL = (X) 12
HERERCH A M EHIC E(Y)|X] 2 £F, R V(Y|X) dEHSIN, JAUIHERZHY 73,

BIRE 4.2 (1) (X,Y) OEEEED f(z,y) =4e 227V (0< 22 <vy), flz,y) =0 (FOfth) T2, 2>0D
YED fyx(ylr) R® E[Y|X], V(Y|X) &K X,

(2) AET(a,B) CHEV. A= A Db Y Y D&MD E52 N(0,1/0) IhES & % (cf. B 2.5). E[A]Y]

BEXUV(A]Y) &Rk ko

o0 4e~ 22y

(1) fx(z) :/ de™ PV dy =4e™ XD, fyx(ylz) = =T
2x
(Zofl). XoT. 2>0DEt=y—2zx L

="V (y > 22), fyix(ylr) =0

EY|X =a] = / yfyix(ylr) dy = / ye* TV dy = e** [—(y + 1)6’7’} =1+ 2z,
—00 2x

2z

E[Y2\X:x]:/ y262w_ydy:e2g”[ (y* + 2y + 2)e” yL = 4a” + 4z + 2,
2z
VY| X=2)=EY?X=zx] - (BEY|X =z =42’ + 40 +2 - (1 +22)? =1

XD, EY|X]=2X+1, V(Y|X)=1. 22T, pla) 2 n XEERO L &, KHWDIIOZ L BV,

/ p(x)e ™ de = —{p(z) + P@) + - +pM (@)} T +C  (C: BNER)
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(2) BIfE 2.5 D A >0 0L &

1, 2\+3
(8+39%) ACFE—1,—(B+1y?)A

fay(Aly) = T(a+ 1)

)

TASODEE fay(Ny) =0, 15, Y =y Ddbr ADRMEOEFHIF <M T (a+ 5,8+ %) 1CHE
jo J:OVC\

a+i a+ 3
EIAlY =y] = 2 VAIY =y) = ——2—
, _ a3 __a+}
fit->T. E[A]Y] = Ty Ive V(AlY) = G+ Do O
B 4.20 (X, V) ORBFEREIES f(o,y) — 4 0TV Osa0suery<l 0y s,
0 (Z o)

(1) X ORIEERE fx(x) & E[X] 2R &Ko
(2 0<z<1DLE fyx(ylr) & EY|X =z] ZRD X,

3) E[E[Y|X]]<: /m E[Y|X = a] fx(2) dx) KD X,

4 2
Z e~y
P 4.21 (X,Y) ORBEERMED f(z,y) =4 7 @>0>0 yzrrsaz,

0 (7 o)
(1) Y OFEIEERE fy(y) & E[Y] 2R X, (2) E[XY] %k &,
(3) ¥y>0HLT, fxy(zly) & EX|Y =y] 2K &

M 4.22 X 3A Y ~50fi Do, 1) IV, X =2 DPFTY ~Ex(z) 235 &, UTERD X,
(1) (X,Y) ORNHEEREE f(z,y) £ Y @mﬂ%rgﬁaiﬂz fy(y) &Ko X,
(2) fxy(zly) (y > 0) Bk, EX|Y] & V(X|Y) 2k &,

FIE 4.14 o ZHIRHEIC O W T T ARAL T %,

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

(2) ElaY +bZ|X] = aE[Y|X] 4+ bE[Z|X]. (a,b ZEH. )

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

(4) X,Y 7% 6 E[Y|X] = E[Y].

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

(6) E[(Y — g9(X))?] ZHR/MNCT2D1E g(X) = E[Y|X] TH 3, :ﬂ@ﬁﬁ%%iﬁ(iﬂfotﬁé&ﬁ kLZERIC
(X,Y)=E[XY] THBEZERTZLE. Y 25 X NOESEHS E[Y|X] TH2ZERL TV,
(1) V(Y) = EV(Y[X)] + V(E[Y]X]).

77U, (3) Tg hid “XuW BIEE L. BB (2)-(6) I2DWTIE “as.” ¥ LTHRALT 2.

HER: —WOBTT, (1) 10oWT (X,Y) SHEHEET B AU (2.10) 2 VT

BlEwIx) = [~ EY\X—x]fx()dw—/m(/Ooyfnx(ylff)dt)fx()

//OO fx dxdy—/ / yf(x,y)drdy = E[Y]

LAATE B, (2)-(5) BHMET B, (6) I2OWT “Xu BIEL b ISH LT
W

E[(X = EIX|YDh(Y)] = E[E[(X - E[X|Y])h(Y)[V]] & E[EX - E[X|[Y][Y]h(Y)]
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@ pexy] - BEx YY) D BEX)Y] - EXYDAY) = 0.

ZZT2HO - OHO%RE E[X|Y] I3 Y OKZESS (3) kb E[E[X|Y]|Y] = EX|Y] v %222 %H
Wz ERTR(Y) = E[X|Y] - g(Y) £ ABLT

E (X - g(V))?] = E[(X — E[X|V] + BIX|Y] - g(¥))]

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

— BI(X - EIX|V))?] + E[(EX|Y] - g(Y))?).
E[(Y — g(X))2] #R/NCT 501 g(X) = E[Y|X] Th 5. (7) IcoWT:

EIV(Y|X)] + V(EY|X]) = EIE[Y|X] - (E[Y|X])?] + E[(E[Y|X])?] - (E[E[Y|X])?
_ BlEY?x]) — (EEY X)) Y By - Ey)? = vy).
(7) BRD £ 5 1REN B,
v(v) = Bv? - (Ev)? Y BlEy?x) - (EEyIX)?
_ BIE[Y?|X] — (BIY|X])?] + E[EY|X)] - (ELEY|X])’ = BV(Y|X)] + V(EY]X). O

BIRE 4.3 X;, i € N, N i ZM7RHERZHT, X;, i € N, BFE UMD, Noe b5 5MEIF0,1,2,... &
T2, TOLE,

07 N = O
o= { S X, N=>1 (4.12)

352, E[X?] < oo D E[N? < oo THIUX, KHBWLT %,
(1) B[S] = E[X1]E[N], (2) V(S) = V(X1)E[N] + (E[X1])*V(N).
(3) 272, Elet1] < 0o 20 E[eN] < 0o (s = log E[EPX1]) ThHAUZ. Ms(t) = My(log Mx, (1)) ¥ 7% 5.,

EEBR: () n>1v23 %, Xi, -, Xp &N OMYT Xq,..., X, ZRZHERDT
E[SIN =n]=E[X; + -+ X,|N =n] = E[X, +--- + X,,] = nE[X}].
TAEn=0TH0=0¥LTHKDIID, 5T, E[S|N] = NE[X;] ZDT,
E[S] = E[E|S|N] = E[NE[X,]] = E[X1]E[N].
(2) (1) EFEERIC Xy, , X, 1 & N OMT Xy, ..., X, ¥ iid oT
VSIN=n)=V(X1 4+ +Xa|N=n)=V(X; + -+ X,) =nV(Xy), ,n>1

ZHUIn=0THWHIZODTV(SIN)=NV(X1). &oT. EH4.14 (7) &b

V(S) = E[V(S|N)] + V(E[S|N]) = EI[NV(X,)] + V(NE[X1]) = V(X1)E[N] + (E[X1])?V(N).
(3) (2) EFERIC X7, , X, & N OHILT Xy, ..., X, iid BOT,. n>10DL %

E[e'®|N = n] = B[t +X)|N = n] = B[t tH+X0)] = BletX] x ... x Ble!™"] = Mx, (t)"
ZHE N =0THHYILODT Elet’|N] = Mx, (). - T,

Ms(t) = E[E[e'S|N]| = E[Mx, ()] = B[V % V% 0] = My(log My, (1). O

M 4.23 X;, i € N, N I3 RHEREBT. & X; & Ex(\) I N & Ge(p) KiES 2 L. S % (4.12) TESR
T2, 2O E S ORI Ms(t) = Ele!S] b 0filE Fs(y) = P(S <vy) 2R Ko (of. [12.12(3).)
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A Appendix

ZENE: (OY] W%, 5, &if, KT Mo AAM ZE3EE
[S] A2 e, A AT T SRR E,  [SS] WRH, Hifk & ML ROMOHEDY: EiliNE

2

Al BEAHOH/MBERICOWVWT

BEBUER MW 2. RO ZEVER (Taylor DER) I22W TR 3 (¢f. [OY] pp.64—, pp.143—,
[S] pp.93-)o XD Rolle DEFDALHIZEM S 5 (¢f. [OY] p.50, [S] p.91),

FHE A.1 (Rolle DFER) B f(z) FAXM [a,b] THEHL. (a,b) THMAATREE T2, ZD L &, f(a) = f(b)
2o, f(c) =0 %Zi/kd c FEET 5,
FIE A.2 (Taylor OF®E) P f(x) HPAXM [a,b] Tn EMIAIREE T2 & R, &

f'(a) f"(a) 2 f(a)
%(b—a)—&—i(b—a) +oe (nl()!

£(0) = fla) + >
TEDD, ZTOLE R, EIRDXSITRE %,

(b—a)" '+ R, (A1)

(n)
(a) R, = ! n'(c) (b—a)" (a<ec<b) ZHi/zF c FET 5, ZD R, % Lagrange OFIREL VS,
(n)
(b) R, = (J; (16))| (b—c)"Yb—a) (a<c<b) BT c PFET S, ZD R, % Cauchy DEIREL
Wi,

SERR: p 2 HARHE L

n—1 — k — x\P
p(x) = f(z)+ kgj f(’“>(x)(bT) + R - (ifa)

eBLE, pla) = @b) = f(b) &) Rolle DEHD S, ¢'(c) =0 &R8% a <c<bBFET S, ZIT,
, . n—1 b— k k b— k—1 b_ p—1
wmraﬂm+;1ﬂ“”m(kf)—ﬂwm<gﬂ}_&,ij$)

b=yt pb—ap!
(n—1)! (b—a)r

IITY()=0%p=nt L THEEML () DFHEE, p=1 ¢ LTEEHEBE (b) OFEEE 5, O

= f(n)(x) - Ry

T, a>bDGED LB T2 I LICHEREL, 51, bRz LEEIHZ, clda b 2 DEICHZD
T.z=a+0(xz—a) (0<0<1) bREDIEWXHERLTRDREF S,

RALBEH f(2) e =a2EOXHTnBEMIAREE T2 &, ZOXBIIET S 2 1ITHLT
f'(a) f"(a) " V(a)

fl@) = fla) + = (:E—a)+T(:c—a)2+---+ T (x—a)" '+ R,
LB L.
Lagrange ORIAIE Rn:fWW+ju_a»m—aW (0<6<1) (A.2)
Cauchy OFIAIE Rn:fwﬁ;f%;“»@_gw*@—aw 0<f<1) (A3)
LD,
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ZDHRTHL R, - 0 (n — 0) THIUK

(n—1)
(x—a)2+~~+f(n_1())(x—a Zf("

f"(a)
2!

—a(x—a)—f— )n

EREDZ, Ihx f(z) Dx=alZBF 5 Taylor B VW, FHZ a = 0 D& £ % Maclaurin B2 W9,

Bl A1 EREEO Maclaurln @ﬁ;ﬁ%?@&)‘é

(1) € —1+x+§+ +—+ Z%T (=00 < z < 0)
n=0

2 4 2n
(2) cosz=1- %*%T“”+“”ﬂ;y+”' (—00 < 2 < 00)

xé, 5 A

x? b "
(4) log(1+x)::c73+§*~~'+(71)”71?+~~ (-1<z<1)
(5) (1+z)ﬁ:1+ﬂx—|—6(ﬂ2'1)x2+-~~+’8(ﬂ1)"7;‘(5n+1)1;"+...22<§>z" (o] < 1)
: : n=0
7L B IEEOEKT. (g) :mﬂ*l)”ﬁw*”“),n=0,1,2,..., YIED B,

. ‘ B B R ( t)n+1 ) I(_t)n S
SEE: (1), (5) DHRT. (2), (3) & (1) LB, ( ciz: ——T:?—ftlii?ﬁﬁ

“1<2z<10rZ0PRT 2 ZLIFEREL T, WL’E’O#%mi“E@*ﬁ FTAUTTEHTZ 2 (of . B A.2),
Ox

(1) Lagrange OFIRHE (A.2) XD R, = en—'m" TO<O<1&b, |R,|<el ‘nl —0(n—o00) e S,

™) (0
5B) fle)=Q+z)f 328 fMa)=8B-1)---B-n+1DA+z)f ™ &b ! ( ) (i) 5D
T, R, =0 (n— o0) ZAHT UL L\, Cauchy DEIRIE (A3) &b

—_ —-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|<1TH2E 0<0<1ED1—|z|<14+0z<1+|z|THDH. &oT,

B—1>0%5 (1+02) L <1+ 2))f7t, B-1<0kE (1+02)P 1< (1|2t THD,

1-06 —-1)---(p— 1 . .
0< <1&b, C, = BB ). (B-n+ )wn EBVWT, O, >0 (n = o0) ZREIXEV, T
14 0x (n—1)!
Z T,
lim ’CnH zlim’B_ =lz| <1
n—oo n n—oo n

£25DT, RO AL XD C, — 0 %2155, O

SEE A1 Bl A1 (5) % Newton O—BHbSNATHEEY 05, FHZ A AEAKOY % n 5 kD AS L
a%ﬁf@n@<§>_ozmb B IR Y 8T 5,

P A1 B3 {a,} 120V T, B lim dntl
T

=cPHFELc<1THSLT%, ZOLE lima,=02k

n—roo

n

A2 Bl A1 (2), (3), (4) BTt
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A.2 Stirling DT

Stirling ®~3X ([OY] pp.103—, [S] pp.337-) & Z D& LT Wallis D3 ([0Y] p.94, [S] p.336) 12D\
TR3, 2T, Stirling DARICOWTIZBEH [SS] pp.121- OIEMERFENT 3, [0Y] TEAK
N Z0REZHVTIEHLTWS, £HZOFEHALMRL THBL T L,

(n—1x

P /2 n fg, n bi{%ﬁ, R n(n — 2) -4 2, n bi'fl%@(,
med Al [, = sin" o dx = (n 1)1 , 722l nll =
0 7 n3EE nn—2)---3-1, niIAFH

nl!!

- - -1 P N
SEBR: Iy = g, I =1%, #OMEMCED I, = - In_o,n>2, 72252 XDIES, (REPIEHEHEMEL
ER:) O

L@t 22 (nl)?

EE A3 (Wallis DRR) 7 = lim. Jn@n—DN et va 2n)l

SEER: @ AL O I, 122V T, sin? ™z < sin®x <sin” 7z, (0<z < ) &V Inpyy < Iop < Iop1.
ZIR2N

(2n)!! - (2n—Dlm - (2n —2)!!
(2n + 1! @2n)lt 2 " (2n-—1II
. 1 (2n)!! . 1 (2n)! (2n)!!
ZZT, 1) = ) = — ———= BRDT, ———— JHL T,
T ) =g g o T = @ n B2 @ FPALT
12 2n-1)M?* 12 (2n)!! n+ 1w
2n—|—17r<{ (2n)!! } T 2T Vm< f(Qn—l) < n 2
|
CRED. BOIOSREGS, H2 0%RE (20— 1)l — gg,’, E @)l =2l kDGES, O
I A4 (Stirling DRK) lim ———— = V2.
n—oo nn+2e n
- n!
8EEB: a, = —— B &,
n*tze—n
an n! (n+1)ntitzen-t B 1 1
log o =l T T (hE 1) = (ntg)ros(1+ ) 1.

ZIT,y=1/z D [n,n+1] OETOEEZ ETOBE (TOBHRE z=n+1/2 1B 2&EHEE2HW5) D

[iig=tan AU

1 1 mh 1 1/1 1

52 < —dx| =1 (1 —) <—<— )

2 n+1/2 /n x x( 8 +n) 2 n+n—|—1

a IN1/1 1 1 1/1 1
RIS W A E A SPUS BN VE S T Y
2 < Ogan+1< n—|—2 2 n+n+1 dn(n+1) 4\n n+1 =
2n—1 2n—1

1,1 1 1
0 < log 2 1 (f——)<—.
Og Z OgakH ;4 k k+1/) " 4n

SHED. lim 2 —1 %83, = 2T, Wallis DA% W3 720,

n—00 A9n

2n 12 2n nt+i_—n\2 2 2n 1\2
27 2@ W gnpy, g, = a2 2000
Vi @n)] T i az, (20" e \2az, an Vi (2n)!
22n | 2 .
d2n n!) — V21T =21 L) XERES, O

I > - . L2
EZEE TR, hm ap, = nll)ngo V2 an i 20!
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A3 NEREK

NERE S an(z — o) kOL\“CO)lLYﬁlﬁt%O)IEBMﬁ PEFIZOWTEE T3 (¢f. [OY] pp.136—,
pp.224—, [S] pp.168-), fEHHD=D, ¢ =0 D

g ant™ = ag + a1z + agz® + - - -
n=0

WOWTHRZ, (RNEFHDOZ & 2B b0, )

T A5 (Abel DBE) BT S ana™ Bz = wo(# 0) TUGRTIUZ, |2] < |zo] 52 FRTD 2 120
WTHSHIR S 5.

FERR: IRE XD anzy — 0 (n — o00) & D {anzd} EERBEI, |anzy] < M, n =0,1,..., T3,
|z| < |zo| 725

n n \ﬂ)” M
an | = anT < ( = —F <X
Zln | = leol |n Z T Tal/T0

— Mol
Y D MRS 5 2 e AR E T, O
RIS ana™ DU, FEHUITDWT Abel DI & b K3 %

(i) 2=0LDOFTANTD 2 IZOVTHKT 5,
(ii) FTRTOFEH 2 1ZOWTIERT %,
(iil) #50<R<ooBH>T, |2| < RBBTRTOD 2 IR U THIIHK, |2| > R 25T TD 2 125t
LCHMT %,

(ii)) ® R ZHHR Y ane”™ OIRER L VS, (1) OHEICE R = 0, (i) DHAICE R = oo LT 3.

Bl A2 fa%wwz%R=1m4a¢omﬁﬁ)§j—f@x%R 00, S nha" DY E R = 0.

n=0 n=0 T n=0

EFE A6 (1) lim [t =r & (2) ILm Ylan| =7 (0<r <oo) BEETSLE, R=1/r Th

n—oo |ay|

%, 72720L. 1/0 =00, 1/o0 =0 £ 3,

n+1
SIEER: (1) ILm [an 41" 7] = r|z|, (2) ILm Ylapa™| = rlz| TH2H 6. ZhZzhXOME A1(1), (2) &

|lana"|
D, BRI S Jana™ & r|z) < 1RBUCR, rlz| > 1 253 T 5, O
R AL R i an WZ2WVWT, (1) lim anial _ =c Fkid (2) ILm Yan| =¢ (0 < e < o0) BIFET S
tE, e« KE%@?TW%L\ c> 172 63HT %,
FEEA: (1) DART, (2) IFHEMEL 5, c<1DE, 0<e<l—clMNLT, 3 N e N»H-> T,

n>N7Rkb ||n+|1 <& BB, |ans1| < (c+8)|ay|. FZ. |an| < (c+e)" Nan|, n > N 2183,
£oT, 0<c+e<lITHEELT,

0o N-1 0o |a |
> laal £ 3 Jeul + 3 (e 42" Van| = ZlanH v <
n=0 n=0 n=N

—C
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c>1DrE ARIC0<e<c—1IMLT, BE2NeNPHoT,. n>NRKH ||”+|1| cl <e, BB,
lani1| > (¢ —€)|an|. FHT. c—e > 1TIWKHERL T, |an| > (c—&)" Nan| — 00, n — c0 ¥ 2D T, kK

Yoo o an I XFERT B, O

B A.3 LELoMiE A1(2) Zt, £/, Bl A2 2ErD X, 512, ROBEBOICEN,E R 2K X,
7L, peR, a>03EBET S, i (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=0
T AT M z ana” OIHCEREE R (0< R<o0) ¥ L. f(#) = 3 ana™ &3 5.
n=0

(1) OEE 2] < R THERIUR L, X512, (=R, R) KA TN EEOHREET—HIKT 2, Bic.
(@)= apa™ & (—R, R) THEETH %,
n=0
(2) (—R,R) C&ENBIEEOHXME [o,b] CTHUMSTE 3, Thbb,

/abf(m)dx:/:ianx”dx—Z/ ana"dz =Y [ - ”+1]b.

=0

(3) f(z) & (—R, R) THHTEET, HIMHTE 5.

= (Z anx”> = Z napr™ !
n=0 n=1
TEHA ) LT T & 2B DICRA1ES R TH 5,

FEFCIEHRRI f, () = zn: arpx® I LT, ROBBEIOINHFICE T 3 &% W3 (c¢f. [0Y] pp.224—).
k=0
AL BT 5,

I A8 (1) B0 —HICEBIRIG TS 5,

b
(2) PAIRIE (o, ] LSRR (£, (2)) 45 [a,b] £ f(2) O—HERAT 52 %, lim / Folw) do = / () da.
(3) XM T E0> CVBBOF {f,(2)) 555 1 fiao € I TIRL. & 512 {1 ()] 951 b HIGRT 2 ¥ &.
{fo(@)} & T LOFTRTORTIERL., MRBIE f(z) & [ ETC fliTh - T, nlgrolofn( r) = f(z) £ %,

$ 7. BIBCESROCHT 2 X0 —HIGRICE T 3 FHE AV 3 (of. [0Y] p.227, [S] p.309). FEUIEEE
Mr35,

EIE A.9 (Weierstrass QHREE) XM I EOBEOE S fu(e) CBLT, 85 {M,) T
n=1

fal@)| <M, (ReN,z€l), > > M,<o

n=1

BT LORBBLE, S fo(e) X T E—HIURT 5,
n=1

FRATOMAE: (1) FEDOO<r<RZED, |z| <r T—HRIRT 22 Z2REBIEE V. 1 < R XD,
Sapz™ ik x =7 THXINRT 2, ThbE. D |ayr™ < oco. |z] <r DL ZE |a,a”| < |ag|r™ THZ2H
Weierstrass D¥IEEL D Y apa™ E—RRICRS 2, XoT, EH AL (1) &Y. f(z) OEBELHRES,
(2) (1) XEIEEAS( ) XDEALT B,
( ) £3. Z napz" "t ODIHPEE R 28 RICELWVWI L ERT, Z nape" OICREE S S2IT R T
 Jana"[ < [nana”| THEBS. R < R K. |7| < RBBERD ¢ REELT, |2] < & < R%5 ¢
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e bY. Ina,x"| = nlz/E|"a ™. T T, |z/él <1 &D nlz/E" — 0 (n — o), o T. {n|z/&"} &
BHRLZDT, Y |an | DUIRED & Y Japa™| DICREDRES . Ko Tl |z| < R. Zhdd |z| < R72 31
HO 2z IZOWTHIITE2DTR<R.HUELEEXD R=R.
FoT. (1) &Y > na,z" i (—R,R) KEEN 2 EEOMRMET—HRICET 2, 2 eEM A8 (3) &b
n=1
S g WEAMA LT RN e b2 s, O
n=1

FHAT (3) BEDELHNS 2 L0k D, ROREMES,

A2 BHH S ane” OIERF R (0< R<o0) £ F 5. (=R, R) IBVT S ana™ IET b B
n=0 n=0
SATHET, L b HAMANCTE 3,

M

A.4 Cantor £& & Cantor Ba#

R 2.3 TN /= Cantor B Y Cantor £HEMNT 5 (¢f. [S] pp.256-).
SENE: PG = F V-7 AM EHRE pp.41-45.
0,1] DEAFEHEEDOWPHN Ky, n=1,2,.., B RD X 3IED. K=, K, £B<,

3n—1_1
K = o, %} U [%1} - [0,1]\(;;), K, =Kn_1\ kL:JO (3751 - 3% 3nk71 + 3%) n=23...

CIZT B K, Zav RO BOTK AV THAIKEET S, 2D K % Cantor £/ V5,

EE A.10 Cantor £5 K 3#HiREZ $ ORX 0 0BG L2,

SRR &% K, & 2" HOEX 1/3" ORBONERZDOT, K, DEXZ2"/3" £ 725, Fic, K DEXZ0
Y785,

K DEfGEHEEEZ 3D Z L BRTEDIE K 25 [0,1] NO24 F 2EZRTHE LWV,

#HZneNEMLT, F,:R—[0,1] % F,(00=07T K, L TOAMEZ (3/2)" THAL., ZALIHNTIZE
X0 ERBMIMMEERT 2, HIZIE. Fi(z)=0,2<0, Fi(z)=1,2>1T

1 1 2 3 2 1 1
Fl(ac)zfx,nggg, Fi(z) 3<r<j3 Fl(m):f(x—f)—l—ﬁ,ggxgl,

1
-2’ 3’ 3
YHB, TOLE, WERIEXD |F(x) — Fu(2)| <1/2" ¥ B2 22 WCHEET 3, EoT.m>ne 35k,

m—1 m—1
1 1 1
(@) = Fa(@)] < 3 |Feni (@) - Fu(@)] < 3 o7 = 2(7 - 7) 50, myn— oo
k=n

b, {F,(z)} B—HRIOROEKRT Cauchy Fl%2 723 DT, #HEREE F(x) PHEEL TR T 2,

MREED 2 ¢ K, D Em>nio Fy(v)=F,(2) =k/2" %3 k=0,1,...,2" ’H B DT, F(x)
X K, OMEGOSHXECIXERBERE %2, T4bE. F(z)1d K ETOAMEMT 2 8kEKLROT, F
K 25 [0, NORFTEIRoTVWS Z RSN, O

AR A2 EE A0 OFFHTESR L -8 F(r) % Cantor BBl W5, F(z) iE F(z) =0, x < 0,

Flz) =1, 2> 1 LIBT3 L. F(o) 135 2 WEERO DB 72 25, BEEMZHZEV, K 05

TEBZDT, Fl(z) =02k 3, $bE K @ Lebesgue YIED 0 TH 205, F' =0 ae 25DT,
1

/ Fl(t)dt =0, =7 F(1) — F(0) =1 £ 722 7=9T» %,
0
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A5 H41 2R, t DHER. FEERDHD LA o KUITOWVT
HHEn O 2 56D Bl o /&0 X2 ()

HHEEn Dt 2D Bl o K

tn()
“1 0100 0050 0025
n

1 | 30777 63138 12.7062
2 | 1.8856 2.9200 4.3027
3 | 1.6377 23534 3.8
4 | 15332 21318 2.7764
5 | 14759 20150  2.5706
6 | 14308 1.0432 2.4469
7 | 14149 1.8046 2.3646
8 | 1.3968 1.8595  2.3060
9 | 13830 1.8331 2.2622
10 | 1.3722 18125 2.2281
11| 13634 1.7959 2.2010
12 | 1.3562 1.7823 2.1788
13| 1.3502 17709  2.1604
14 | 1.3450 17613  2.1448
15 | 1.3406 1.7531 2.1314
16 | 1.3368 1.7459 2.1199
17 | 1.3334 1.7396  2.1008
18 | 1.3304 1.7341  2.1009
19 | 13277 17291 2.0930
20 | 1.3253 1.7247  2.0860
21 | 13232 1.7207 2.0796
22 | 1.3212 L7171 2.0739
23 | 1.3195 1.7139  2.0687
24 | 13178 17109  2.0639
95 | 1.3163 1.7081  2.0595
26 | 1.3150 1.7056  2.0555
97 | 1.3137 17033  2.0518
28 | 1.3125 1.7011  2.0484
20 | 13114 1.6991  2.0452
30 | 1.3104 1.6973 2.0423

FHETE R0 A D B o 53
u(a) I2WT

0.975 0.950 0.050 0.025
n

1 0.0010  0.0039 | 3.8415  5.0239
2 0.0506  0.1026 | 5.9915  7.3778
3 0.2158  0.3518 | 7.8147  9.3484
4 0.4844  0.7107 | 9.4877 11.1433
5 0.8312  1.1455 | 11.0705 12.8325
6 1.2373  1.6354 | 12.5916 14.4494
7 1.6899  2.1673 | 14.0671 16.0128
8 21797 2.7326 | 15.5073 17.5345
9 2.7004  3.3251 | 16.9190 19.0228
10 3.2470  3.9403 | 18.3070 20.4832
11 3.8157  4.5748 | 19.6751 21.9200
12 4.4038  5.2260 | 21.0261 23.3367
13 5.0088  5.8919 | 22.3620 24.7356
14 5.6287  6.5706 | 23.6848 26.1189
15 6.2621  7.2609 | 24.9958 27.4884
16 6.9077  7.9616 | 26.2962 28.8454
17 7.5642  8.6718 | 27.5871 30.1910
18 8.2307  9.3905 | 28.8693 31.5264
19 8.9065 10.1170 | 30.1435 32.8523
20 9.5908  10.8508 | 31.4104 34.1696
21 10.2829  11.5913 | 32.6706 35.4789
22 10.9823 12.3380 | 33.9244 36.7807
23 11.6886  13.0905 | 35.1725 38.0756
24 12.4012 13.8484 | 36.4150 39.3641
25 13.1197 14.6114 | 37.6525 40.6465
26 13.8439 15.3792 | 38.8851 41.9232
27 14.5734 16.1514 | 40.1133 43.1945
28 15.3079 16.9279 | 41.3371 44.4608
29 16.0471 17.7084 | 42.5570 45.7223
30 16.7908 18.4927 | 43.7730 46.9792
31 17.5387 19.2806 | 44.9853 48.2319
32 18.2908  20.0719 | 46.1943 49.4804
33 19.0467  20.8665 | 47.3999 50.7251
34 19.8063 21.6643 | 48.6024 51.9660
35 20.5694 22.4650 | 49.8018 53.2033
36 21.3359  23.2686 | 50.9985 54.4373
37 22.1056 24.0749 | 52.1923 55.6680
38 22.8785 24.8839 | 53.3835 56.8955
39 23.6543  25.6954 | 54.5722 58.1201
40 24.4330 26.5093 | 55.7585 59.3417

u(0.05) = 1.645
1(0.025) = 1.960
u(0.01) = 2.326
1(0.005) = 2.576

ER. Excel Tcell i '=CHIINV(a,n)) , '=TINV(l—a«,n)] & UTIERL 7,
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