D0000000000000Oooooooaf

gbooobog

1 0000

0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000 (¢f 0000 (3)000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000 — 00000000 —0000000

0000000000000000000 (000)0000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
‘0000000000000000000°0000‘0000000000°000000000
00000000 ‘000000000°000000000000000 ‘0000000000
...>0o000

000000000000000000000000000000000000000 000
0 (von Neumann) 000000000000 0000000000000000000000O0O
000 ‘0000000000000000000000000000’00000000000
0ooo

000000 (Kolmogorov) 1000000 (Chaitin) 00 1960 0000000000000
00000 ‘000000°0000000000000000000 ([8,17)000000-00
0 (Martin-L6f) 0 ‘0000’ 00000000000000000000000O0000000
0 {0,1}-000000000000000000000000000000000000000
00000000000000000 (21)000000000000000000000000
000000000000000‘0000000000000000000000000000
0000D0’'00000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000000

000000D0000000000000000000000000000000000000
000000‘0000’000000000000000000000000000000000
0000000000 ([13, 19, 22, 23))0

00000000 “00”0000000000000 200000 1900000000000
00000 ([3,4,36)000000000000000000000000000000000
00000000000000000000000000‘00000000°0‘0000000
0°’000000000000000000 (000)0000000000000 (000000
00)0000000000 (00000000000000000000000000000)0

fT00000‘00°056-10(2004)01-17000000



00000000000000000000000 (0000000000000000000)
00000000000000000000000000000‘00°00000 (00 4.1)0
0000000000 “00”00000000000000000000000000000
00 — 00000000000 —000000000000000000000000000
00 P#NPOD’00000000000O000O0O0OOOO0OOOOOOOOOOOOOOO
0000000000000000000000000000‘000000000000000
00000000000000’'00000000000000000000000000000
000000000000000000000000 (§4.3)0
0000000000000000000000000000000000000000000
0000 — 000000000000 —000000000000000000000000
0000000000000000 ([10,11,26,27,31,32))0000000000 [26,27]000
000000000000000000 §52000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000

2 Joduobbbuoooobbuoooda

gobooobooobogobooobooboobob

0021 (T'01000000(00[0,1)0000000 (z4+y)modl00000)0BO
T' 00000 (Borel) JO0OPOOOO0D (Lebesgue) 1000000000 (TY,B,P) 000
goboobooboboobooon
()0 meNDODOOO dn(z)€{0,1}0 zeT' 020000000000 mO00D00000
ud

di(z) =1 20)(®), dn(z) =di (2" '2), zeT.

(i) 0 m e NOODOO 7 = {i/2"|i =0,....,2" —1} c T' 00D0000 By =
o{la,b) |a,beX™ a<b}0000zeT 0000

[z]m = |2™x]/2™ = Z2‘id¢(x) e xm
i=1

0000 |z)e:=2000000
(ivy0 meNOODOD P, 00000 (2™,25") 000000000000

000 {d,}°., 0000000000000 00000000000000000000O
(000000000000 [5,6)0B,0 mO0O000000O {d}», 00000000000
00000f0 B,-000000000000000 f(x) = f(lz), 000000000000
o@xm2*" pP,)0mOiD00000000O0O00CO0OCDOO (TY,B8,,P)0 (2,25 ,P,) 000
|- lm:T'—-¥Y¥" 0000000000

fO B, 00OODDOODODD ‘f0 (00)m-00000000000D0’000000000
000 f0 mOO0000O0O0ODDOO0OOO0OODOOOOOOOOOD



00000O000o0ooUo0O fO0O0(QOUO)O I[fJODOO0O0O0O0OOO

If] == /qu f(y)dy.

goooo0o0oooOo0o0oooOo0ooooObO0oooDOOoO00ooO00 EODOOOODOO

3 Uooooooudn

3.1 Ooggooo

gbooooobobboooobobobobooboboboboobobobobooooo
0200000000000:2€T'0000

Sm(z) = Zdim, (1)

1, (ng_l(fﬂ)
0, (S2m-1(x)

,1)

fm(z) = s, ()<m-13(2) —{ (2)

IV IA

m
m)
000000 mO0000000 (di(z)=1)0000000000000000000 (2m—1)
oooooooooooUdo (m—1)0000000 1000000000 000000000
gogoooooobooboog

000 f,, 000000000000000000000000000000 I[fso] = P(Seg <
49)=1/200000000000000000000000OOOO0OOOUOOOOOOOOOO
ggoooon
gboboobooobobooobooobooooooooboobooooooobooobooooa
gbobooooooooooboooobobobobOobobOoboboooooooooon
O00f;, 0000000000000 0OOO0OOOODOOODOOOOT!O00000000
ggobobooboboobobobboobbuooobooobbooobboobboobbbo
000000000000 0000O00O00000000DO0OO00OoOoOnn (quasi-Monte-Carlo
method)D 0000 ‘0000000000000 (sequence of low discrepancy)’ 0 000000
ooooooofo,1)-000 {z,}°,0000000000000D0O0O0 T*OOOOOOO0O f
good
log N
N

< (V)| fl[Bv X NeN (3)

1 N

0000000000 ((18,23)0000 ||fllpy 0 fO0 T 000000¢(-)>00 f0000
00D000000D0000000000 a:=(5-1)/2000000000 (Weyl) OO (O
oooo)ooooo

Zp = (na)mod 10 n=1,2,... (4)

0000 (3)00000000000¢(N)=(3/logN)+ (1/logé)+ (1/log2)0¢ = (1++/5)/20
000000000000 ([18)0

000 f5, 0000000000000 ||fsllpy 0000000000000 (3)00000
00000000000000000000000000, = (na)mod 10N =103 ~ 107 O
ooooo0 NN fao(en)—(1/2)| 000000000 310000000000000



good

[} e o
°
\.\ °®
)
° o °° 0...»
1073
L °
P, ]
° °
d °
104 * ° -
D
%
°
1075
103 104 10° 108 107 N

01:004)0000000000000000 (log-log 000)

Jodb0ob0ooboooDgdoD oobooDooOoooUobUObbbO 31D oDoooobobo
0000 —-1/20000000000000000000 O(N_1/2)DDDD
0000000000 00000O00000O0ODO0O OO D0O0o0o0 (van der Corput sequence,
cf. [18]) {v,}52, DOODOUOODOUOOOODDOOON »,000000000000:d—;(n)
000000 020000000000 4i000000 (le,n=>2,d;(n)2"H000

i=1%—1

o0

v =Y di(n—=1)27",  n=12,..., (5)

gbogogogood

11 1 1 1
_{07 3 5 3 7 9 o5 13 } (6)

000000z, =v, 000 (3)0000000000 ¢N)=log(N+1)/(log2-logN) 000
(18)0e(N) 00000 @, = (ne)mod1 00 2, =v, 000000000000000000
0NN feo(v,) D0ODDODOON <20 1.13%x 108 000 N'SN . fro(ve) =10
000000000000000000 {v,},0000 f,, 0000000000000

3.2 Oooobboboooobbbooan

000 B,-0000 fO000000000000D0000000O0000000O000000O
D0f0000I[f]=2""Y s f(y) 000000027 0000000000000000
000000000000000 2"000000000000000000000000000
0000000000000000 I[f)]00000 2" 00000000 NOOOOOOOO
x:i={z,}),c¥m 0000 f00 {f(z,)}, 000000000000000000000
00000000000000000000000000



SN ¢, =1000000 ¢:={c}, 0000

n=1

N
I (f; C,X) = Z cnf(xn) (7)

000000000000000B,-000000000000000 (f,¢):=1[fg)00000
0000 L2(B,) 0000000000000 ||f||:=(fAY?000000000

N
gc,x(y) = 2" Z Cnl[wn,zn—i-2—m)(y)v AS Tl (8)

n=1

0000 gex € L2(Bn) 0000 I(fic,x)=(gex, f) 0000000000000

I(fie,%) = I[f] = (gex =1, 1)

000000000000000000000000 f0000 gx—1000000000
0c¢x0000000000000000000000000 f€L?Bm) 0 gex—1000
0000000 ¢,x 0000000000000000000000000000000000
gex—1€L*B,,) 0000gex—100000000000000000000(gex,1)=1000
000|jgex|>>2"YY 200000 (0 2, 0000000000)0000 Y0, &2 >1/N

n=1"n

00000 (e, =1/NOODOODOO)ODOOOODO

I(gc,x_1§cax>_l[gc,x_1] = <gc,x_17gc,x_1> = ||gc,x |2_1
N om
> 2m§ 21> -1 9
a n=1cn - N ()

gbooooob0 N2 Ooooooobooobooobooooooooooood e,xg0O
oooooooooooooobooooon gx 000000000000000000000
gboooo

gbgboooogbooboobobobobobbooooooobobobobobobobon
gooooboooobooooboooooooobobooooo0 ‘cobob’ooboboobooooo
000000000 {v,}2, 0000000 f5 0000000D0O0O0OO0O0OOOOOOOO
gboooooobooooooooo

00 3.1 000000000000000 L*B,)00000000000000000000
Oo0oo00000o0000000000000 fO0 g.x—10000000000 e,x00
0000000000000 00000000000 (Simpson) 00000000 (7)0DO000O0O
0000000000000000000000000 (00000000)0 L*B,) 0000
gbooooboooboooao

3.3 Uugoobbbuooon

00000000o0o0o0o0o0o0o0o000o000U0o0ooooooooooo0ng (Monte-Carlo
integration)DDDDDDDDDDDDI)DDDDDDDDDDDDD

oo



gooooooboogooogd fDDD(DDDDDDDD)DDDDDDDDDD fooooo
gooooooOoooooDOoobo0 fOODOOO0OOODODOOOOD e>00000 fFOO
00 [[f]00000000 1000000 X0O0O0OOoOooooooooooooooooo
0 f000020000000000000000020000 e00Q0Q0QOOO

11X - 1)) < (10)

0000000000 XO0UO0OOooOouooooooooooooood (Chebyshev) 0000
gooo
P (X — I[f]] > ) < /6> (11)

000 f0 XUO0OOOUOOOOOOOOOUOOODOOOOOOOOOOoOOoOooooo (§83.7)0
gbobooooooo
goopooo0o0onD fO0 XOoOoODOOoOOoOoODoOoOoOooDooOoOooDoOoOoooDooo

0000000000
I[f]00000000000000000 2T 0000 X000 X(x)0000000000
0000000000 20000 X(2) 000 I[f]00000000000000000000
00 (000000000000000000000000000000000)00000000
000000000000000000000000 (000000 0000000000000
0000000000000000000)0000000 (0000000000)0 2€T!O
00000000000000000000000000000 (1000 (11)000000000
00000000000000000000000000000000000000000000
0000000000 (=00000000)y00000000000000000000000
0(11)000000000000X 0 By-0000000¢4X(z)—I[f]]>60000 zexM
0000 2Me/52 00000°'0000000000000000000000

gpbooogo

000ooXOoOOOooOoOo (=M-00O0OO0OO0O0)000000O00OO0OO0OOO0OOOOODOOX
00000 100000000000000000 zeX® 000000000O0O0O0000O0
000D000000D00000000000000000 ¢g:¥"—YM (n<«M)O0ODOOOO
¢g00000000000000 weyr(00OOO0)000000000D0D0O00O0 g(w) exM
(0000000)00000U00O00O0O000D000 X(9lw)OOODDODOODOOODODOUOODO
gboodboboobob we¥™00b0boOoobooOobOOoOoOoOoOoOoObOOOobOOoOoOobOOooobooon
0000000000 0o00000000D Xyw)OOoOooOoooOoooooUoooooo
00000000000 X(y(w)OODOO XOOOOODODOOOOODOOOO

P, (|X(gw)) = Ifl|>6) < €/8* (¢0e00000000ODODO)

gooooooooboooooodooobooooboooboooooDboD g0 ‘P, OO00OO
X(gw))OOOO XO0OOOOOOOOD’'0000O0O00O0OO0DO0ODOOOO0OOO

3.4 iid-000000O

000000000000000000000000Y" 0000000000000000
{(Z,}N_, 000000 ¢, =1/NOODOD i.d-000000000 (iid. O independently



identically distributed 0 0)000000O

i {Za) = 1GNP 2N ) = =S f(Za), fel?(Ba).  (12)

=32
000 {Z}N, O Zy = Zn(z) = 3, 27d(n_1yms(2)02 € T'"O0D0D0D0000O00
000000000000000002000000000000

1 Eali 02000 ~ 1P ] = Varlfl, 7€ L2(B). (13
000 Var[f]:=I[|f-I[f]}] 0 f0000000000000000000
Var[f]

No?

NOOOOODDOOO0OO0O0iid-000000000000000 (12)00000000000
000000000000000000000 (14)000000000000000000000
f0 Bp-000000X(2) := Lia(f; {Zn(2)}Y_)) 0 Bym-0 000001 < NODODOO X
0000000 fO000000D0000000

P (|Ta(f (Za}0o0) — 110 > 6) < 08>0 (14)

3.5 Uugooboboooooobobouoan

00000000o00o0ooUo0 (13) 0000000000000 0U0O0Lo0oUoOO0Oo
gboooo

00 3.1 (cf. [28]) 000 {1,4,...¢m_1} 0 L2(B,) 000000000000000000
000000 X:={X,}), cTI01<N<2"00000000000000000

2™ 1 gm

> E[H@ieX)P] = 5 -1 (15)
=1

00O0c,=1/NOOOOO 10 {|X.)»}, 000000000000 (150000000

00. 00000000000000 X0000000000 {z,}Y, 000000 (15) 0
0000000000000000000000000000000 XcT!oOoOoo (1500
00000000000000 {z,}Y, 0000000000

x:={z,}, CY¥" 00000000000 (8)0000 gex € L2(B,) 0000000000
0000 (Parseval) 000 (00O OO0 (Pythagoras) DO 0) 00O

2™m—1

19exI1* = (gepes D* + D (g t0)*. (16)
=1

(gex, 1)2=1000 (9000000 (16) 00

m om _q

2 >
TS+ ; (¢ e, %)

000 X,=2,000000 (150000000 |



goooooooooboobob0 —oobooboobooboooobobboo —bOobooo
goooboooooooooob iid-0bo00000oooob0o0ooooboo0ooooDon
gboobOooboooooboboooboooboobooOooobooooboooobooobooooOooonn
0000000000 3.1 0000000000000000000000 —000 (15000
0000 —0O00000D0O000000 ‘High risk, highretwrn’ 000000000000

000000i1id-000000000000000000000 ‘Low risk, low return’ 00 0O
obobooooobooooobooboooobob 20000000

ReX) = sw  E[|I(fie,X) - 1]/]] (7)

fEL?(B,,), Var[f]=1
0Oc¢,XO0UOOUOOODOOODOOOOOODOOOOooooniid-0000000000 (13)
O0O0R({1/NIN_ {z,}Y_)=1/NODDOOODOOOOOOOOOOOO00000 (15000

Oy 00000 2"-100000000000000000 N2mOoOoooooooooo

om 1 1 1
X) > - 0= 1
R®’)“(?"1N 2m1> N (18)

goobooo00oooooo iid-0000bO0Db0o0000b000O00oO0oDOoobO0obDOon
N«2m00OOD0iid-0000000 ‘0000000000000 00 (00o00oooooo
000)000o0U000o0oOo0o0oO0oD’o0bo00o0oooUDUoooDoUo

3.6 DUoooOoOO

1i.d-000000000000 (13)0000000 {f(Z,)}., 0000000000000
O(n#n/ 000 I[(f(Z) - If)(f(Zw)—I[f]))=0)000000000000iid 000
000000 0000000000000000000000 (13)0000000000000
000

0 3.1 (cf. 20) £ 02000000000 {0,1}"000000000000000 (Galois)
0 GF(2™)0000000Q:=GF2m) xGF(2™) 0000 QO00000000000000
0000 (2,2%,,) 0000000 {X,}2", 00000000

Xpw) = z+na, w=(r,a)€Q, neGF2M).
0000 0000 X, 0 GF2™M OUOODD0OOOn#n' 000 X, 0 X, 0000000
03100000n#7,eeGF(2™) 0000002000 10000
r+na = a
{x+n’a = d
0000 (z,a) =wo = (z0,0) 00O OOO

M(Xn =a, Xp = al> = N({WO}) =272 = M(Xn = a)N(Xn’ = a/)

gooooooooo¥™-0bbodl X, 0 X O0OOOOOOooooooo 2mO0O00O000OO
gboooboooboooboogo sagboooooooooooooobooboobooobooaoon



0000000000 o0oUo0o0 GF2™U0O0D000D000D0O0DOo0UO0DoDoOUoOooo
Umd00D000C0O0OO0O0O0OO0O0O0O0ODOO0OO0O0OOO0DO0OOO0O00Od

oo0o0oo [2,9,12,15|000000000000000000O00COO0OO0OODOOOOOO
gboboooobooboooboobobooooobobobooboboooboooDo

0 3.2 (000D-000-000000 (RWS)[28,33]) Q:=X"H xS0y = Py jQ@P,,(=
QO00000000)0000000000 (92,2%,,)00 $™-000000 {X,}2_, 0000
oooo

X, () = [z +nal,, w=(@a)eQ n=1,..,2.

0000 0000 X,0 S"00000001<n#7'<2000 X,0 X, 00000
00000 {f(X,)}?_,0 f0000000000000000000000

0000 (2)000000000 f5 000D000000000000000000ODO 1070
i.d-00000000 99x107=010°0000000000000000000000000
00 RWSODODOOO [99+1og,107] x2 =246 0000000000000000. 00000
gobooooooboooobooboboooooboboboooobooooooboooooDo

gooooooOoOoRWSOOOOOOOOOOODOODOOOOOOOOOOOOOOOOOOOO
goooooO0oooo0ooooOoo0oooobo0ooooDooOoooooboOooOoRrRWSOOOOO
gbooooooboooooboooooboon:

() RWSODOODOODODOO00000000 ([33)0 §4)0

(b) RWSOOOUOUOOUOOOOUOOOUOOOOUOOO0oooooooooooooooo (o
000000000§42000)00000000000000O0OOOOOOOOOOO
goooooooo

00 3.2§3.1000000000000 f5,000000‘C000’000000000OOOD0O
000 (z,0)=(0,[(V5—1)/2]123) € 2B x 2P 000000 RWSOOODOOODOOODOO
000000000000 D00000000D00000

3.7 DOOO0OOODOOObOOOobDOoOon

0000 (U0o00o000o0)000oU00o0DUD0O0000DDO0DO0UDOODOO0OUoOoDoOOO
oooooooo0oooooU0 (o mOOOD B,-00)0000O00OOOOOOOOOOO
000 (00 mOOOOO B,-0000000)0000 100000000OODOO0OOO
ggbooboobooboobobbobbobbobbobooboaoboaboabooan
googoooog

0 3.3 (0000)
o(x) = inf{n > 1|di(z) +da(x) +--- +d,(2) =5}, 2ecT!

0000 0000000 0DOO0O0O0O0ODOO0OOO 500000000000 (DO00INf)=cc
00000). 0000 ¢ 0000000 0O0UDOOOOO0OOUOUOODOOOODOUOD 5000
00000000 d(x) 0000000000 ODO0OUODOO eo(x)0000O00OO0OOOOOOO
000000 10 o(x) DOO00OOOOOOOOO



00 7: T 5 NU{oo} O {r<m} = {zeT|r(x) <m} € B,,yme N, 00000
00{Bu}m-0000 (cf. [5,7) 0000 {Bn}m-0000 r00000B000 0-000 B, O
B, = {A€B|AN{r <m} €By, ¥meN OOOODDOO f:T' —RU{+oo} O B,-00
DDD000000000000 (@) = f([#)rw),z€T, 000000000

0330 ¢0 {B,},-0OOOOOOOec OO B,-00000O0O0OO0OOOOO 70 P(r <
o0)=10000 B,-0000 f00000000O0CO0OO0OOOOOO0OOOOOOOOOOOO
f 00000 (simulatable, cf. [7) 0000000000

000000000 f0000O0000O0O0O0 70 Efj<ec 0000 B.-000 f0O iid.-
gobooboboboboooboooboooo

Zn(l’) = LQZL}I T(zi(x))xJ.,-(zn(w)), HASS Tl, neN

0000 {f(z,)}>, 0000000000000000000 f00000iid. 000 (70
P(r<oo)=1000000000 2,0001000000)0
000000000 fO0000000000000000000000000000000

00 3.1 (000000-000-000000 (DRWS)T[29, 30]) 4, K € NOOO{(21,1)}ien O
»E+i x ¥K+.00000000iid 00000000070 E[f] <o 00 {Bn}m-0000
oooTh-000000 {x,}?_, 0

[T(xn)/K]
Xp = Z 2~ =DK1 + v, oy (mod D]y,
1=1
Upgy = #{1<i<n|7(x;) > (-1)K}

00000 (0 Effl<c 000000000 v, 000 x,0001000000)0

00 3.2 (29]) 00000000 (TL,B,P) 000000 fO0 B-0000000 f(x,)01<
n<200 f0000001<n#n'<2 000 f(x,)0 f(x,) 0O0DD0O000

4 0O0OO0OO0O0O0O0O

4.1 000000

00000 neNODOODOOD g,: 8" =20 n<¢(n) 00000000000 (pseudo-
random generator) 00 0000w, € ¥ 0 " 000000 P, 0000000000 (seed) O
00000000000000000000000 ¢, 000000000000 gp(wy) € 24
00000 (pseudo-random bits, pseudo-random numbers) D000 n < £(n) 000 g,(w,) O
ggboobooboobooon

000000000000000%™ 0ooog AQ Pg(n)(A)<<1DDDDDDDDDDD
000000000000 000000000P,(gn(w,) e A)0DDOODO Pg(n)(A)DDD[IEIEID
00 g.(w,) 0000000000000 DOOODOOO0OUOOUOOODDOOOOOOOOOO
00000 neNDOOODODO A, 324 x 2™ 5 {0,1} 0000

5(9717 An) = ’PTL ® Ps(n) (An(gn(wn)vws(n)) = 1) - Pé(n) ® Ps(n) (An(wé(n)vws(n)) = 1)|

000000000 @ 0000000000006(ge,4,) 000 A4, 00000000 ga(wn)
00000 wyey D00000000000000w, 0000 Py 0000000 wy, OO

10



gooooooboboboboboooobooboobboboobooobobobobobonooon
gboooobooboobobooooobooog

4.2 0O0OO0OO0OO0OO0OO0OOOO
4.2.1 00O

n<{n)000 6(gn,A,) >1/200000 A4,0000000 (4,0 ¢, 00000000
0000000)000000000000000000000 4,00000000000000
000000004, 0000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000

0000000000000000000000000000000000000000000
00000A, 0000000 T(4,) 00000

T(An)

S(gmAn) = m

0000000000 4,0000 S(g,,4,) 0000000000000000 ¢,0 ‘000
00’0000000000007T(4,) 000000000000000 4,000000000
0000000 6(gn, 4,) 00000000000000T(4,) 000000000 4,0000
00000000000000000 6(ga,4,) 000000000000000000 g,00
0000000000000
0000000000000000000000000000000000000000000
0ooooooooo

00 4.1 0000000 ¢, 0000000 4(n)00O0O T(g9,) O nO0OODO0O0ODOOOOODO
oooooooooo S, A,) D0O0OOUODO A, 0000000C0O0O0CODOOCOOOOG, O
0000000000 (boooUoo g, (wy) OOODDOOO)OODOOOO

00 4.1 00000&H/0° 000000000000000000000 +000000000
0000000000 +0000+9°00000000000000000000000000
goboooooboobo cobobooooboobooobOoboooboobooboobooobooo
goooooooooboooooooo0oob0’roooobooooooDOoooooDOoOoOoooon
gboooobooboobooooo

4.2.2 0OO00OO0O0OOCOOOOOOOCOOODOO

000000000000000000000000000000000’00000 ‘00’0
00000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000000
000000000 000OO0

§33000000000000000000000000000 XO000O0O00O0OO0O0O0O
00000000X 0000000 ¢(»)-00000000000000000 4n) 00000
0000wy €™ 000000000 gy(wn)0w, €X"0000000000X 00000

11



X':=X(gn(w,)) 000O0DO0DOO0OO0DOO0DOODD X0 X' 0000000000
00D00000000000000000 Fx(t) := Py (X < t)0Fx(t) = P(X’' <t) 000
000000000000 ¢, 0000000000000000-,00000000000Fx(t)
0 Fx/() D00D00D0000000000000000 4, O Au(wem) = L{x (<0
wyny € ZMO000D0X000000000’00000000T(4,) 000000000
0000D000000000000000000

[Ex(t) = Fx:(t)] = |[Puny (An(wegn)) = 1) = P (An(gn(wn)) = 1)]

gogbooboboboobooboo

4.2.3 0000

gboboooboobobooooboooooobooooooooooobooboboOooobooonn
gboooooooobooobooobobOooboOobbooobooboooooooooooOoon
go0oboooOooboooOooooOoooobo0ooooOoooooODoooD10‘PENPOOD
000000000000 P=NPOOODOOOOODOOODOOOOOODOOO 20

P#ANPOOOOOOOOOOOOOOQOOOOODOOOOOOOOOOOOODOODOOOO
gbobooobooooooobooooobooooboobooooobooooobooobobooobobooboboon
goooooooooobooooooboboobooboobooboobooboobOoOobDOooDO
oooPANPOOOODOOOOOOOOOOOOOOOOOCOOOOOODOOOOOOOOO
gbbooooooooooooooboboooooooboooooooooOoooOooboOooooon
oooo

4.24 000000

gboboooooooboboboboooboobooobooboobobobOoboobooboooon
gbooooooboooon

00 4.2 g,:¥X" - 00000000000000 {1,2,...,4(n)}xX* 0000000
00 Py, 000000000000 ({,w,) € {1,2,...,4n)} xX" O Py, 0000000
00 A:{1,2,...,0(n)} x 24 x 3+ - 0,1} 0000

- 1
6(gn>An) = Pé(n),n Y Ps(n) (An (I> Lgn(wn)Jl—laws(n)) = dl(gn(wn))> - 5

0000000 A, O |go(ws)|;—1 0000000 dy(gn(w,)) 00 0000000000000

gooooo A,0000
T(A,)

0(gn, An)
0000000000000y 00000000000000

S(gna An) =

oooooo0D §4210000000000000000QCCOOOODOOOOOOOOBOOO
gbobooooobooooobobooobOoboooobobobooboOoboooon

OO0 4.1 (cf. [20,25)) DOOOOODO ¢, 00000000000 OOOOOOOOOOOOO
obooooboooobooooo
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gb4100000000000DOO00DO0OO0ODOODOODOODODOODOOODOOODOO
0o0oooo0oU0oOo0oU0oOo00oOo0ooOo0OOooOOoU0ODO0O0 (hbOOODOOODOOO
R~1000000000000)000 (000 P#ANPOOOD)OOO0OO0OO0OOOO0OO0O0DOOO
gooooboooooooooooboooboobooboboooboooboobooobooooDo
0000000000 BBSOUOOOOOOODOOOODO ([3, 4, 25, 36)0

4.3 00O000OO0OO0DOO

gboooooooboooooooobobooboooobooobooobooOooobooobooooo
gbooooooooooobooooooobooboooboobo0o0ooboobOoobOoOoDo
goobooooooooooboboooo cooobOoboboboooooooDoboboboo
0000o0o0oooo0’ooPANP D000 O0OOO0OOOOOOOOOOOOOOOOOOOO
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§3100 100000 NI fo(na) — (1/2)| 0 O(N-Y/3) 000000000000
00000000000000 310000000000000000000000000000
000000000000000000000000000000000 O(N-Y2)0iid-00
0000000000000000000000000000000000 (7)0000000
000000000000000:0000000000000000000000000000
00000000000000000000000000000000000000000000
000000000004id-000000000000000000000

0000000000000000000000000000000000000000000
0000000000000000000000000000‘000000’000000000
00000000000000000000
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000000iid 000000000000000000000
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p(a) = 21[7"1(')7“1('-1-04)] = ’;—a

gooo
7‘1(‘%) = T1(2i71$)7 I[rl()rj(+ﬂ):| = Oa Vﬂa 7’#]7
gb0odooooboboooooooa

s g )

_ %ZZ (- +na)] = 4inZ;I[ri(.)m(.—Hm)]
_ ﬁif @ (2 )] = S [+ 2 )
=1 =1

=1

00000000000 a—~2000000000000m—o0o000000000000
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00000000000000000000000000

00 5.2 ([1, 26, 27, 34, 37, 38, 39]) (T, B,P) 00 {0,1}-00000 {X{™(-; )}, 0a €
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00 5200000000000000000000000{Xy™(;a)}>, 00000000
000000000mO00000000 Su(z)med2000000000000000000
0000000000000000000000000000000000 520000000

000000000000001<k<hkh<..<k,00000000000000000
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if ) (ko ky,... ki_1;0) <

i lLue _OpQo
A(xl’l’Q"""rszl—l) = {220 7 1

= D=

Lisiz,, 00y
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0000000000000000000000000000
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00000000000D00000000000‘000°00000000(000000)000
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