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obobodbe-00000 XODOUODODODODOODODOODOOOOoOooDoooboD
DDDDDZXDDDDD(1)D(3)DDDDDDDDDDDD? gobooooooboon
uboboobooboooo

00 3.19 C,C,c2X0000C CcCIONCGOCGIDDDD (CGOCODODDODO)DDOO
0000000000000000 (0000000oD0)0oboOO0o0ooO0oOo

00 3.20 Cc2¥0000
o(C) = NxeaFa

0000000000{F |AeA}0CCF 000,000 FO0000000000(C)OC
000 .000000000000000
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00 0002X0006¢00000000000000CCcAO00000000000000
00000CCe(C)000000000000000000000

(i)o(C)D ¢-00000000

(i) FO ¢-0000 CCcFOOOOO¢(C)cFOODOOO
()0DD0000 36000 (1)-(3)0000
(H)00DDADDDD X,0e /000 X,0 € o(C).

(2) Aco(C)0DD000AeADDOD AcF,. /A0 o-000000 A€ FrVAeA. [
0000 A° € a(C).

(3) Ap€ca(C) (n=1,2,..)0000A,€ F 000 UpA, € F\. 0000000 ADDOD
00000 UpA, € a(C).

0000 ¢(C)0 e-0000
(i) 0000CcFOOOOO FO {F}00000000000000¢(C)cF. [

00 3.21 ()0 COOOO0OOe-0000ODOO
000 .-000000000000000000O0O000 RO Bore(OOO)OOOOOOO

0322 X=R'00OOC={0OCR"|OOR"OOO0O }0000¢(C)0 BER")OOOO
R"00000000000000BRYOIODODODODODODODODODODOOOOOOOOOOOOOO
00000000000 (000 908[RY CB(RY) 00000000000 BL(R™) C2X0
000000000000000000000

00000000000 SO0000000000000000000 ¢-0000 BorelD OO
0000%B(S)0000S000000 (3.9), (3.10) 000000

0000 3.23 X =R"000000C (i=1,...,5)00000000 ¢(C)0 BR") OO0
oooooo
()¢ ={R"O0O0D0000}

(2) Co =A{I1ilai bi] | —o0<a; <b <oo}
(3) Cg = {H?zl[ai,bi) ‘ —oo<a < bi < OO}
(4) Cy = {H?:l ai,bi] | —o<a; <b < OO}
(

(
5) Cs = {B,(a) | r00000eeR" 00 0000000000000 }. 0000 B,(a) =
{r e R" | d(z,a) < r}.

4 0000

0000000 XOOooooooo (oo)oooooooooooooooooo(@a)ooo
ooobooo

00 41 00 X,YOOO f: X -YOOOOODACXDOOOO f(A):={f(z)|zcA}D A
0 f00000BCYOOOD f'(B):={zreX | f(z)eB}0BO f0000000000

16



(1) B,CY (n=1,2,..)000

FHULLBR) = Uit f (B (4.1)
FHMLBa) = MLy f~H(Ba): (4.2)

(2) A C X (n=1,2,..) 0000 f(UX;4,) = U2 f(An), f(NZ,A4,) €N, f(A,) 00D
ooo
(3)000 BCcYOOOO f 4B =(f4B))"

4.1 00000

ubbod—-oco, o000 0OO0O0DOO0nOOOonOO

00 42 (0000) (1) (X, /HO0DODDOOODO0OOOOO0OO f:X — [—o0,+00] 0 F-O0O00OO
(F-measurable function) D00 (0O00OO0D0F-00000)00000000000O0OO

D00 eeROOOOOf N (a,400]) :={z € X | f(x) >a} €F

2) X =R"0F=8R"),B,(R"HO00DOO0OO0O0OO0OOOO,000000ODOOO0OO
00000000000000000000000RODODOO0O (D000 400,—co00O00O0O)
000000000O00O0O0000

043 (1) FOOOODOO0OO0O00O0O0O0O0OO0OO0OOO0O0000000000000

(2) f:R">RO000000000000000OOOO000 (00090

(3) Ac FOODAOODOOOODOODODOOO f:A— [—o0,400] 00000000 a€RO
000 {z€A| f(z)>a} € FODO F-OODOOO

00 44 f(:R"—-ROOOOOOOOODOOOOOfOO0ODOOODOOOOO

00 f:R*-ROOOODOO00f Y (a,4+00]) 00000000000 0000DODOOO0OODODO
BRHY-00O0O0ODODOO0O [

00 4.5 f: X — [—o0,+00] 000000000 fYR), f1({+o0}), f1({-0c0}) DODODO F

goono
gd
FH{#ood) = fH L, +oo]) = MLy f (0, +00])
FH{=o0}) = O lo0, —nl) = MLy ([=o0, —n]) = M02y (71 ((—n, +00)))”.

f(a,+00]) € FOOOOODODOO (2),3) 00 f1({+o00}),f1({-oc}) € F. OO
FTHR) =X\ (f'({£oo})) e F. L
0040000 464900000000
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00 4.6 (X,7)00000000000 f: X — [—o0,+00] 00000040000 (1), (2), (3), (4)
gooooono

(1) f(z) 0000000000000 000 « € ROOOD {zeX | f(z) >a} €F

(2) 000 eeROODOOO{ze X | f(x)<a} eF.

3) 000 eeROODODOO{ze X | f(zx)>a} eF.

(4) D00 acROODDOD{zeX | f(z)<a}€F

00 (1)~ (2)0@3) - 4), (1)~ (3) 00000000 FO ¢-000000000000 410
oooooo
(1) = (2): fH([~00,a])
(2) = (1): f~'((a,+o0])
(3) = (4):

P (ool = £ (Ul 500 ) = Ui (fa+ 2.0)).
L]

00 4.7 (X,7/)00000000000 f: X — [—00,400] 00000000000 (1),(2),(3)
0ooooooo

(1) f(x) 0 XO0DOOOOOO

(2) f1({+o0}), f1({~c}) e FOOOOOODOOOOOODOOOOOOROOOOCOOO
000

000 AeCcOO000O f1(A4)erF.

)
)
(3) f'({+o0}) e FOOOUDDOODDODOOD AecBR)DOODO f~HA) eF

)
(1) — (2)000: f71({+o0}),ft{-oc}) € FOODODDDOOOC = {(a,b] | —c0 < a <
b< 400} 00000000 323 (4)00 o(C) = BMR). 00, f~1((a,b]) = f((a,+ox]) N
(f~Y(b,+oc])) e FO00D0 (H)DODO0ODO0O0O0O0ODOCOOOO (2000000
(2)— (3)00000000000000000000000000000000

H={A|AOROOOOOO fY(4) € F}
O000%BR)cHOODODOOOOOOOOOKO
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(a) CCH,
(b) HO o-0DDOO0DOO.

00000000000000000000%B[R)=0¢(C)cHOOODO(e)D ({)000O00(b)
oooo

(HR,PeH: fFY(R)=X,f0) =000 OKO

(2) AceHODDO A°e H: f~YA9) = (f1(A) e FODODO OKO

B)A,eH (n=1,2,..)000 U2 A, € H: f1 (U2 4,) =02, f1(4,) € F OO OKO
O0D000KO «-0000000

(3) = (1)0000eeRODODO f~1((a,400)) = f1((a,00)) U fH({+00}) € F. [

00 4.8 f(z),9(x) 000000 +oo,—ooDDDDDDDDDg0:R2HRDDDDDDDDD
h(@) = @(f(x),9(x)) 0000000

00 «eROODO0e00000000 S,={(z,y)]|¢(y) >e 0000800000000
S,#£00000

H={(a,8) x (7,0) | ,8,7,6 00000 (o, 8) x (7,0) C Sa- }

D0D0000000000000000000(a,f)000 (0,8)={z|a<z<f} 0O
DDDDDDDDDDDDDDDDDHZ{L‘XJZ"i:1,2,...}DDDDDDDDDDDDD
I = (i, Bi), Ji = (4,04). OO0 S, =02 [; x J; 000

{reX |h(z)>at = {zeX|o(f(z).9(x)>a} ={zeX]|(f(z)g(x) € S}
= UZ{ze X [ (f(2),9(x)) € I; x J;}
= U2, (' I)nf i) e F.
O]
00 480000000000000000000000O0DO00O0ODO0O0OODOO0OOO

ooo
gboboobogbbooboobboobooboooboobooboboooboo

00 4.9 f,: X —[-00,400] (n=1,2,..)0000000000000000

(1) 00O sup,en fo(x), infeny fr(x) DO0DOO0OOO

(2) 00 limsup,,_,, fn(z), liminf,, o f,(z) D0O0000000000000 20000 limy,—00 fn(z)
0 (+o00,—co0000)000000OO00O0OODOOOOO

oo (1)
{freX | supfulz) <a} = MI{zeX| fulz)<aterF
neN

{ee X | inf fule) 2a} = MZi{z € X | fulz) 2 a} € F.

oboobob 46000000000

(2) limsup,, o fn(z) = infy, {sUp,,>, fm(2)}, iminf, o fr(x) = sup, {infr>p fr(z)} 00O
(Woooooooo [
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0000 4.10 f,g: X — [~00,400] 00000000000 A={ze X | f(z) £g(z)} OO
000000000000

0000 4.11 fu(z) (n=1,2,...)0 ROD000 (X,F) 0000000000
Xo={ze€ X |limy .o fn(zx) 00000000000 }
0000 XoeF000000000

0000 4.12 f(z) 0 [0,1]0000000000000000Of(x)000000O0O0DOOOO
goboobooboboobbooobooboobboob 3220000

D000 413 (1) f: X —>RODO0DO0O0O0F:={fY4) |AeBR)} 0000 FO
c-00ono Fcruoooooooon
(2) XOOoe-0OOGOOO

(i) gcrF.

(i) fO0 G-0000O0O

00000000000000 (0000000 5190000000)0 F 000000000

0000000 FOe(f)0OO0fO000000«-0000000

4.2 00O

00 4.14 (X;,F) ((=1,2)00000000000 f: X; —» X0 FA/FH-O00000000
ooooooo:
000 AeFX»0O0000fYA)eFrm 0000

00 4.15 (X,F)000000SO000000000SO000000000000000 o-0
00 (S0000000000)B((S)000000000 (5,8(5)00000f:X — S0
F/B($)-00000000000000000000

0 4.16 Xo =R,/ =BR)D000FA/F-000000 4200000 /A-00000000

0000 4.17 00 f(z) = (A(x),..., fo(x)): X >R" 00000000 (1),(2)0000000
(1) fO0 F/BRH-000000
() 00000000 f;: X >ROO0 420000 F-0O0OO0OO0OO

5 Uuoboboonod
5.1 00000000

00 5.1 (X,F/)000000000f:X -RO000 (simplefunction) 000000000
ooooooo

(1) f000000

(2) f(x 000000000
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052 D00 ACXOOUOO X0O0O0OO Ix(x)0O

1 ifxeA,
@) =4 "7 (5.1)
0 ifze A

0000 A0DO0OO0OD0 (indicator function) 00 0O

00 5.3 f(z) 000000000000000000000 {a1,...,a}, B = f'({a;}) 00
0O0ooo0o0oooo

(1) BieF. i#j000 B;NE; =000 U E; = X.

(2) f(z) =211 ailp,(2).

00 (2)0a;=0000000ag(zx)=00000000000000000000000
0000000000000000(R) 0000000000 f(z)00000000

00 54 f(xyUOODODODOODODODODODOOOODODOOOOO0 o (i=1,...,n)0 E;eFO00O0
oo f(x):z:?:laiIEi(x>-

goobogoobooobobooobboobboobbooobooobooobbooobobg
gooobgo

00 5.5 00000 f00000 f(z) =", alg(z)0000

n

| f@yim(z) = 3" am(E) (5.2)

=1

Ugbbdo-co=0000000

00 5.6 0000000000000000
(1) 000 a,pz00000

/X (af(z) + Bg(x))dm(z) = /X f(@)dm(z) + 8 /X g(z)dm(z). (5.3)

2) fz) = ¥ aila(z) (o >01 <4 <n 0D000000000) 000 [, fdn =

/demé/xgdm. (5.4)

00 (1) f(z) =30 ailp,(x), g(x) = 3272, bjlp(z) DOOO00000af(x) =320, aalk,(z)
D000000 f[yafdm=afy fdn. 000 a=4=1000000000000ENE; #0
00040000 a+b;000 {¢}Y,000000000{¢}0000000000000
DDDS[Z{(i,j)|ai—Fbj:Cl,EiﬂF}'?é@}DD|:||:|Xl:U(i,j)ESlEiﬁFjDDDDDDDDD
gdd
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1. 14k000 5NS, =10

o

UV, X =X

.14 k000 X;NX,=10

W

SN alx(x)0 f+g00000000
000000 [ (f+g9)dm=Y1,m(X;). 00000 120000

N

/X(erg)dm = > am(X)

=1

I
M) =

am (U jyes, Bi 0 Fj)

=1

I
M) =
]

(ai +bj)m (E; N Fj)

=1 (ivj)esl

= > (ai+by)m(EinFy) (5.5)
1<i<n,1<j<m

= Zaim(Ei)—i—ijm(Fj):/ fdm+/ gdm (5.6)
i=1 j=1 X X

(5.5)00 (5.6) 000000 X cicpicjem@m(BiNFy) =3 a;m(E;) 0000000
(2) [y aila,dm=o;m(4;)0 (1)00000000000

(3) (1) oooo f,gD oooooon Df(a:) = Z(@j)EU{ilSl aiIEij (1’), g(a:) = Z(i7j)€Ul]\;151 bjIEzﬂFj (a;)
000000000 20000 f(2)<g(x)000 (,j) eyS,0000 a; <b;. 0000

/ fdm = Z a;m (EZOFJ)
X (i,)€UN., S

< ) bm(ENF)

(17])EU{\LISI

_ /X gdm. (5.7)
]

5.2 U0OU0OO0ObObOOOOOObDObOOOo

00 5.7 [0,00]0000 () 00000000 ODO0OOOON €N

0 0<t<s;x000

on(t) = s <t<El 0<k<2¥N-1000 (5.8)

t>NDOODO

=
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00 5.8 f(z),9(z)0 [0,+00] 00 000000000000000000C
(1)

2N.N
k

en(f(z)) = Z 2WIEN,k(x>v (5.9)
k=0
000 Eng=f" (5, 58]) 0<k<2¥N 1), Exyovy = f1((N,o0)). 00 on(f(z)) O
DoOooooo
(2)000NeN, zeXO0DO0O pn(f(z)) <
(3) 000 e XO0000 limy_e on(f(z)) =

(4) f(z) <g(z) 000 on(f(2) < en(g(x)).

pn1(f(2))-
f(z).

00 Lemma OO0 on(f(2))0 f(z)000000000000000000000¢n(f(z))O
00D0000000000000000 58 (2)000 56 (3)00 0 < [, on(f(z))dm(z) <
[xen41(f(2))dm(z) 0000000000000 000 I(f)0 f(z)00000000000
0000000000000000 f(z)000000

k
fn(z) = 27N1Ef\rk(x) (5.10)
k=0
kok
Bra = £ (Igw Tgw) 0<k<2¥N -1 (5.11)
Eyony = [T ([N,oq]). (5.12)

goddoooooooooonon
00 5.9 [0,400]00000 f(x)0000
In(f) = / on(f(x))dm(z) (5.13)
X
1) = Jim In(p). (5.14)
goodd
goddoooooooo
00 5.10 f()0 (X,F,m)0000000000000000I(f) = [, f(z)dm(z).

00 f() =", alp(x)00000000000000000000ex(f(z) = S, on(ai)p, (x).
000 In(f) = [y en(f(z)dm(z) = 37 en(a)m(E;). 000 limy_o on(a;) = a; 000
1) = iy oo In(f) = S0 agml(E) = Jy fz)dm(z). O]

o0o0o0ofO00OoO0OO0OOOOI(fH)ODDOOOOODOOOO0ODOODOO0ODOOODOOOO
O0I(f)000000 0,400 00000000000 OO0OOOOOOOOOODOOOOD
odooooooooobon
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00 5.11 [0,+00] 00000 f(z) 0000

/f Ydm(z) == I(f). (5.15)

O000[0,+400]0 0000000 (0o 00000000 ODOOODOD )0D0OO0O0OOOODODOODO
googd

00 5.12 0< f(z) < g(z) (Vee X)000O [y f(x)dm(z) < [y g(z)dm(z).

00 f(z) <g(z)000 on(f(z) < en(9(x)) 00D000000000000 [y en(f(z)dm(z) <
[x en(g(@))dm(z). N—-oo0D0D0DODODODO [

00 5.13 (000000 (Monotone convergence theorem,MCT 00 0)) f(z)O [0, +o0]
000000000000 [0,400]0000000 {f,(2)}>, 0000000000000
(1) fi(z) < fo(z) < ... < fulz) <
(2) limp oo fu(z) = f(2).

00000lmy—e [y fa(z)dm(z) = [y f(z)dm(z)

00 00000 512000 [y fa(2)dm(z) 000000 limy—eo [ fa(@)dm(z) < [y f(z)dm(z)
0000000000000IN(f),In(f)0000000000

2NN

k n
In(h) = 3 gvm (VL) (5.16)
k=1

2N.N k

Jmﬂ::ggwmwwy (5.17)
oo

By, = {weX| k<fn<>_k2+N1} (1<k<2"N-1) (5.18)
EQ sy = {#€X | fa(2) >N} (5.19)
Eny = {xeX|;fV<f(x>sk2+N1} (1<k<2VN-1) (5.20)
Enony = {zeX | f(zr)> N}. (5.21)

fo(z)000000000 limgco folz) = f(@) 0000000 31800000 limgoo By} =
Eny. 000000 3.14 (2) 00 m(Exg) < liminf, oo m(EY)). 0000

lim [ fu(e)m(z) > lilrgioréf In(fa) > In(f)- (5.22)

n—oo

000000lmy e [y fo(@)dm(z) > limy_e IN(f) = [x f( .000o0oooooo
gooQ ]

000D 51100000000 f(zx)0000000000000000OOOOODOOOO0
0000000000000 MCTOOOOOOO0OOOODOO0OOOOOOO
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o000 5.14 f0O[0,+00]00000O00DO0O

/f(:n)dm(:r:):sup{/ g(z)dm(z) | gD0OOODOO0O0OOOOO 20 Ogg(x)gf(:x)}.
* * (5.23)

(5.23) OO0 [0,+400] 00000 fO000O0OOU0OOOODOOOOODOOOOUODOOOO
oogd

0 5.15 00 313 (3)0000000 {4,}, ADOOOO fu(z) = I, (), f(z) = I4(z) 00O
00 MCTOO limy e m(Ay) =m(A) 000000000000 MCTOODO 3.13 (3) 000
0ooo

5.3 Uuoobbobouoooobbbuoooon

f(x)DOOODOOO0OOOODOOODOOOOOOODODOOOOOOOO

00 5.16 (1) f(x)0 (X, Fm)0000000000f4(z) := max(f(x),0), f-(z) := max (—f(z),0)
gooo

/ fr(x)dm(xz) < oo OO / f-(x)dm(z) < oo (5.24)
X X

000 f(zx)DOODODOODOOOODO
/f Ydm(x /f+ Ydm(x /f Ydm(x (5.25)
ogooooao

(2) Ae FOOOOf(z)0 ADDDODDOOOODOOOOOOf(z)0 ADOODDOOOOOO
0000 (A,Fla,ml4) 000000000000000000 [, fz)dm(zx) 00000000
Fla={BeF|BcA}, maB)=m(B)0000

0 5.17 000000000 [y £y () @) 0000 [y f-(@)dm(z) < co0 D00y f(2)dm(z) =
+00. [y fr(x)dm(z) <oo OO [y f-(x)dm(z)=000000 [y f(z)dm(z) = —occ. DO ODOO
doooooooooboboobon

00 5.18 00 (1),(2) 0000
(1) fO (524)00000
2) Jx |f(@)|dm(z) < oo.

00 en(If@)]) =en(fr(@) +en(f-(x)) DODDODDOOOO [

00 5.19 00 5780000000000 f00 (000000000000) 0O LYX,F,m)
0000000000 flf(@)ldn(@) 0 || flmxsrm, Iflx 00000 f0 L'-0000000
00000000000000
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b 5.20 00b00oobooooboobooon
() Do0O0O0 20000 f(x)>0,9(zx)y>00000000a>0,>00000

[ (at@)+ sy =a [ sdm)+ 5 [ goyin(). (5.26)
X X X
(2) 000020000 f(zx) >0,9(x)>000 f,ge L' 000 h(x) = f(z)—g(x)e L' OO
/X h(@)dm(z) = /X F(@)dm(z) — /X o(z)dm(z). (5.27)
(3) frge L', a,pc RODOO af(z)+ Bg(x) e L' 0D
[ (at@)+ Bg)in(@) =a [ fam)+ 5 [ goyin(a). (5.28)
X X X

00 (1) fu(z),0n(z) 000000000000 f(z),9(x) 000000000000000
afp(z)+ Pon(z) 000000000000 af(x)+Pgx) 0000000

/ (af +Bg)dm = lim (afn + Bgn)dm
X X

n—oo

= Jirgo{aéfndm%—ﬁ/xgndm}

= a/dem—i—ﬂ/ngm. (5.29)

(2) h(z) = hy(z)—h_(2) = f(z) —g(z) 00 hy(z)+g(x) = f(@)+h_(z). 000 hy(z) < f(2)
00 h-(x)<g(z). 000 hy,ho e L. DOO00O0O f-gell. (1)0DOOO

/Xh+dm—|—/ngm:/dem+/Xh_dm. (5.30)
/hdm /h+dm /h dm = /fdm /gdm (5.31)

()f€L1DDDDDDDfX dm——fodm O0o0oo@®)0ee,p>00000000

0D00af(z) + By(z) = (af(2) + Byg+(2)) — (f-(2) + Bg—( ))- afy + Bgy,af -+ Bg- € L!
000 (2)00000 af+Bge P00

googd

[ @t spyim = [ (@t o+ Bg)am~ [ (af-+ By )am

() o[ )

= a/dem—i—B/ngm. (5.32)
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05.21 (1)0000 20000 |f(z)]<g(x)00g¢gel’000

‘/X fdm‘ S/X!f(a:)!dm(x)g/xg(a;)dm(x). (5.33)

oo f|fle L
(2) f,ge L'000000 20000 f(x)<g(x)000 [ fdm < [ gdm.

00 (1)00 512,00 518000000

'/dem‘ - ’/Xerdm—/dem‘ < ‘/X |f|dm‘ < /ngm.

(2)0000< f(z)<g(x)000000 5120000000000000000000000
00000 520 (3)00 [ygdm— [y fdm= [ (g— flam>0000 4000000 [

00 5.22 f(z),g(z) D00000000m({{xre X | f(z)#g(x)})=0000 f(z)0 g(z)O
bbb z000Q0ooOoO

f(z) =g(x) m— a.e. T. (5.34)
dddObae z,m—a.s. z,as x,aa. c 0000000000

00 5.23 00000000 f(z),9(z) O f(x) =g(x) ae. 200000

/X fdm = /X gdm. (5.35)

00 f00000 f(z) =", Mg () 00000000000 a,...,0, 000 g(z) 000
00 B1,.., B, 0000g() =", ailp(z)+ X", Bl (x) 000000000F,G € FO
GiNF=0(¥,)0000

{2 | f(2) # g(2)} = (Uigg (B 0 Fy)) U (Uia(Es N Gi))

0000000000000000 4,i,j0000 m(G)) =00m(E;AF;,) =0. 0D00m(E;) =
m(F;) (1<i<n). 000 [y fdm= [ gdm. L]

00 5.24 (1) f,g0000000000f=gaex00000 fodm:fngm.
(2) fel'O0 f=gae x000geL'00 [y gdm= [y fdm.
(3) fOODOOOOOOOODO f=0ae a0 fodmIODDDD

00 (1) N={zeX | f(z)#g(x)}0000m{N)=0000000000 £,0000000
f00000000000MCTOO

lim fndm:/ fdm.
X X

n—oo
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fa(x) = fu(z)Iye(z) 0000000 f, 000000000000 f(z)Iye(x)0000000
oo

n—oo

lim fndm:/ fInedm.
X

goog 52300 fondm:fondm. googd

/dem:/XfIchm.

000 [ygdm = [yglyedm. 0000 0000 f(z)Iye(z) = g(x)Ine(x) D00 [y fdm =
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F(t+h)— F(t) - ft+h,x)— f(t,x)
N = / Y dm(x) (7.5)
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Gly) = Zk:aimL((Ai)y) (8.10)
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10.1 OOoOoogbooogoooon

gbooooo

1) boboboooboooboooboobooboobooboobobobobobobOobobOoDbo

2) boobooooooboooboobooo r-poOgoobooobbOOobbooo

3) booooooooooooogog

(1)
(2)
(3)
(4 0000000000

oooo
(1)

00 10.1 00000 000000000000 ADOODODOODODGOOOODFOFCACG
00 mp(G\A) <e,mp(A\F)<eOOOODO

00 (1) ADDOODO0OOOO0 0000Omg(4) < co0000000000000000
0000000 {L}2,0 A C UX, T, Y2, mp(l) <mp(A)+ 5000000000000
=100, 0000000000000 000000000 {5}0000J; =[I, @@ -
e,b) +6) 0000 ACuR, ;00

> mp(Ji) <mp(A) +e. (10.1)
=1
G:UjZIJiDDDD GOOoOOooood
mL(G\ A) = mL(G) —mp(A) <> mp(Ji) —mp(A) <e.
i=1

O000O0000o0o000o0o0000o00D0DACEODOOOODO FOOOOB=FE\NADOOO
BOOUOUOOOO GO BCcGUUO m(G\B)<eOOUOOOUOOOOF=FENG‘OOO
OFOOOOOFCAOO

mp(A\F) =mp(A) = mp(F) = mp(E) —mp(B) — (m(E) — mp(GNE))
— mu(GNE) —mu(B) < mi(G) — mp(B) = mi(G\ B) <e. (10.2)

(2) ADUDODUOOOOUOOO0 ODOOUOOO0OUO0O0OUDOP0O000 B, O000O(By=00O0O

0)0A,=ANn(B,)NBS_, 0000 A4,0000000000000DO000000O0O0O0O0O0O

A=U% A, 00000 A,0000 (1)00000000000000000O0000D00OO0

(0000000000 000000000000000000000000000o0o00) O
gbooooo

41



0 10.2 00000000000 ADOOOOOOOO0OOB,CO0CCACBOOmy(B\A)=
mL(A\C)=0000000000

goooooog

00 10.3 (1) f(x)0 R*"000000000000000000000 ¢(z)00000000
gooad
f(z)=g(x) mr, — a.e. T. (10.3)

(2) OO00D0OO0O0OOOO0OOO0OOOOODOO0ODOOOODOOOODOOOOOOODOO

00 (1) f(x)OOODO0OODOOOUDO0OO0ODOO0ODOOOOOOOO

2NN k
@) = Y gelng, (@)
k=0
Lk k1
Eng = {HTER |2N<f(95)§21v} (0<k<2"N-1)
Enovy = FTH(N, +00))

000000 limy—e fn(z) = f(z) (r €RY). Exy,0000000000000000000
~ ~ ~ ~ N
Eni;0 Eng CEny 00 mp(Eng\Engy)=0000000000 fy(z) = i 2%[];1“ 0o

00 fy(x)0000000 fy(z) = fn(x) mp —ae. . 0000000 U {fn(z) # fn(z)}
00000 fy(z) = fy(z) 000 limy oo fy(z) = f(z) 0000 f(z) O

~ limsupy_, fyv(z) limsu = fn(z) < 4oco0 00
fla) = PN o0 /N(T) | PN ooJiN( ) (10.4)
0 limsupy_,o fn(z) =400 000

00000 BorelDOO f(x) = f(z) mp —ae. 2 0000
(2) 00 f(z) D0DO000D0DO00O000 g(z) 00000 mp({f(z) # gx)}) =00000
N={zeR"| f(z)#g(x)}0000ececRO0OOO

{reR"| f(z) >a} = ({f(x)>a}NN)U{[f(z) >a}NN)
= ({9(z) > a} \ ({g(x) > a} N N))U({f(x) >a} N N). (10.5)

(105) 0000 3000000000000000000 f(x)0000D0D00O0O0DO O
(2) LPOO0O0OODODOOOOOO
ubbooboobooobaoboo

CoRM) ={f:R">R| f(x) D R"0000000 {zeR"| fz)£0} 000000000 }.
(10.6)

00 104 f € LP(R*,mz) (p > 1) 0000000 ¢ >00000 f. € Co(R*) 000000
If = fellr <ce.
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(3 O0O0OO0D0DUU0OOOOOO0OODUDUUOOODODDOODOOODOO

00 105 A0 R"O0000OO000O0O0O0O0O0O0O0R*"0O0vwOO(n) 00 TOODOOOA+4+
vi={z4+v|ze A}, TA:={Tzx |2 € A}0000000000 mr(A) = mp(A+v),
mp(TA) =mp(A).

(4)00000000ODOO0OO0O0OO0OO0

00 106 0000 (X,F/,m) 00000000000 00O00O0OOOOOOOOO
Ae FOm(A)=0000O0OOD0ODDAODOOUOOOOD FOUOOOODDODOOODoOOOOO

00 10.7 0000000000000

00000000000000000

00 10.8 00000000

(1) m(4)=0

(2) ADDDODD0OOO mg(A) =0.

00 (2) > (1)00000000(1)—(2)0000BOR'000000000000mL(AN

B)+mi(A°NB)<m,(B)0000000mL(ANB)<m,(A)=00000000000 [

10.2 CarathéodoryODO OO DO OOOO

10,3 00000 FubiniDl OO
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