(i

° m(E)>O:>(E+E) #0.

o ERENMFXBEARZITHE, FHRIZFXEH0,1), MA

m(A) > g A= En(0,1).

o fRIZE+EXMS. B
Xo e(1,§)\(E—|—E).
o MWMNETHRHTE:
Ac(01), xo-Ac(, g)-(o,1)c(o,g)
— m((xo-A)UA)) > g &

Er-@(FERX)



(i

o Hf:R — RE—NMEMNE EBHFBIIEEER), BBAMN
%, MEABZEN.

IERR: FRATZEIEA(X) = f(1)x.

. Steinhaus EIE . -
HEEMNEERR AR o e bR 5, 0|5 &

[-6,0]cE-E

FRZ Mt

nf(Z) = f(m) = mf(1) = f

m
n b

m
=) = —A(1).

If(x) — f(1)x] % 1Hf(n(x—r))+(r—x)f(1)

M 6
< — 4 2If(1)] = 0
n n

Er-@(FERX)



(i

0 I®T :R" — R'ZF#L TR, ERR"PRIUE. N

m(TE) = |det T|m(E).

iERR: T =#STHMNES. XEIEMHGE. BF. 5T,

Er-@(FERX)



(1) E=[0,1)".
TSR, n = 21FF

yii=Txy =X+ X2, y2:=Txo=Xo.

XQZO X1:1 X2:1 X1:0

yo=0 yi—y2=1 Yo =1 Yi=y

T FREIE 0, 1) x [0, 1)BRERAFITIUIAH, K1 A[0, 1) X,
=A1.

E=[0,1)"

= m(TE) |det TIm(E).



MRMFHAT ZHHIER S, GREN R B TER A Z#HIS .

— @= |_| ([0, 1) {ER4EFH5).
A5l
VFALETFIFR().

m(TG) = |det TIm(G).

Er-@(FERX)



(3) ET.
E= U G\Z=TE= U TG\ TZ
k=1 k=1
m*(TZ) = inf{m(G): FF&G > 72}
= infim(TG) : FEG> 2} (TRREME,G =T'G)
= |det T| inf{m(G) : FFEEG > Z}

— |det T| m(Z) = 0.

Er-@(FERX)



ERM — TEW
m(TE) = inf{m(G): F%G > TE)

= infim(TG): F&EGo E} (TRREE.G:=T'G)
= |det T| infim(G) : FF&G > E}

= |det T| m(E).

{Er- st (R EREK)



(i

R"# | ) BFE
GE]

Er-@(FERX)



Ch3 AJ &5 2

o AR

o TR ¥ XTIz EAE M

Er-@(FERX)



Ch2F1Ch3% %

Ean R IEHL Tt
A = Xa f = (¥t lim)

THE - THEH THEL

mA) - | a0 dmi) ., 160 am
T M5 M5
Ch2 Ch3

Er-@(FERX)



SE AR RIBERE: Sk BN EISAY R E M B

o ML HAIRER:
m(Eq) — m(E2) = (+00) = (+o0) TEX.
(180T B R A B 12 B R T BRAaRH)

o IR hBYBERH:

fXE (x)dx — fXEg(X)dX = (400) — (+0) TEX.

R7 RA

(FTMERH=(x 5.+, - lim)) FTRER AT AR, TR HIBRPER, S E AT )



A o B I

o HIIABEFLEARAIMES o, Xty3h T El, B F R B E L
B ERAE X WRHRFHREH AN, XIFETRE
—IBARERIRFRESCNE.

o MM ERERET A SHWER, AXM LG AE, BNA
. AT I +o0 — (+oo) BB, FTEAF AT R 2 K48 N2 7]
TR

o FEIISRITIL P, AL iR B 5% 4L R H b R4 [F) B eR B 2K,
DARBT LR RERIN. ™ SEERN R BT TR
WAL PRIZEEH . AIFRR 2 (A4 pkBanachZ=[a].

Er-@(FERX)



B R 2

o IR AIMER
f:(X,Tx)— (Y,Ty)aTm &L ' (Ty) cTx
(ISR R 1R 2 ISR
o MKIELLK
f:(X,7(X)) — (Y, 7(Y)EE — 1 '(z(Y)) cr(X)

(FAEHREZITE)

Er-@(FERX)



o AL R A& AT ZIE

f: (X’ rX) — (Y’ rY)E.I-i[jI\IJ — f_1 (‘7‘~) C rX, 0'(‘77) — rY-

(ERLTTE ST PRI R G AT)

MERR: T :={(Eely:fY(E)cTlx}

Fcr, fBok#¥ —=Tycrl

Er-@(FERX)



(i

o [0, 1]|XIBMIRIRE, N E: AIMERRGRZTNE.

o HR[0, 1]/=4% B EHI[EAE:

1 e
fi= E(Cantor@§&+'l‘ﬂfr@¥i).

o [0, 1]HYHEI%:

b 1
.1 = Cul || [he Ihd=5
n=1k=1
002:11
fo.1] = fC)u| || [fhe).  flO.1]=10,1].
n=1 k=1

Er-@(FERX)



o ‘TZE;:FBI‘EjIn,kJ::

Cantor BRE A E 1'“"§ﬁ+ Ifr

1
— FH+ L
s EEST 2 T2

In,k

002[’11

= mliCoe)) = gm0

n=1k=

Er-@(FERX)



m(f(C)) > 0 ——= HFEAFLMEW c f(C)

o g:=f7", Z:=g(W)cg(f(C)) = C.

o LebesgueRMEZHIR %9 (Z) = WA ZLebesguefE.

Fid:  TMEZAZBorel&E.  (BFMW =g7'(2) € Z(R))

Er-@(FERX)



Lebesgue A 67 £

o RERR" LAIME.

Z(E) = Z(R") N E = E_tLebegue ot #.

@ f: E— R Lebesgue AT

f:(E,Z(E)) — (R, %(R))R.

o HIFERH, FIAMAKEZEBorelc X % (R).

Er-@(FERX)



Borel o{X#§

@ Borel cXEZFRINFZFUNE L HIFFFR, FRBZELLFI AT,
o ELLATM

o SEAMTINFMBAKHTNERA = v,

Er-@(FERX)



Borel ofX# 4% T

® Borel oXEHIERL
#R) = o(1(R))
= of(a,+w): acR]
= ofla.+~): acR
= o{la.b): a<b, abeR}

SEE: (a,b) = E’_j1(R\ (b -1, +00)) N (a,+oo).

Er-@(FERX)



Lebesgue ] |31 71 4 Nl

@ Lebesgue AT e 1 A M.

f: E— R Lebesgued]
= HERFEERAN
= A¥FEZ(a, +oo)HIRIGAN

= RFEAFRXEa, b)HIF G

Er-@(FERX)



Lebesgue AN & # HYFR 7 =RiemannfR 53+ E if

o LebesgueR] R # AIFR

fa " f(x)aim{x) S fo Y m(ly o)) L .

Er-@(FERX)



R{ELebesgue Tl & £

FEEHR = [—o0, +00].

Z(E,R) := TMEE_ELebesgueTl MR # 4 4

Z(E)=Z(E,R) = TWNEELR{ELebesguem & 214

Er-@(FERX)



R{ELebesgue A ;| & #1 (£L)

o 5 RIELebesgue TN &R £ HYIE .

o Z(E,R)XFL. THRIRZEEIMI, b2 (E,R)BEHHMIE.

o 1%a.e BFM AIEFT

L'(E,R) = L'(E,R).

Er-@(FERX)



1T FESEH AT AL g A X 6]

o I FE L4 5 FA (X 8] O TG A R

®:R — [—5, 5]

X +—— arctanx

o BRI

Er-@(FERX)



1 FESCHHAVEE B

FEEHE(P=2FIE)

dist(x, y) := [®(x) - (y)I.

Er-@(FERX)



1 FESRAHRY AT

o RREEZE): FEHE(OLFEHE),

o [-Z. BT

EcX

(X, 7) RIS ———= (E, 7lg)2RIP=1E).
ES{EIEZE]N
o REEE, B HK1k.
o REFAYIAFN:

7(R) = H(a, b), (a,+], [~co, b)E K.

Er-@(FERX)



I FE S ¥ AYBorel o X

o  FESLHAIBorel o RE.

#ZR) = o(7(R))
= of(a,+]:a€R}
= of{[a,+0]:aeR}

= {AuB:Aec%B(R), B=0,{+oo},{—00}, {400, —co}}

Er-@(FERX)



" FE SL{E A Lebesgue A] M &K

o 1 FEL{ELebesgueRT M &K ¥ Bl AE M.

f: E — R Lebesgued]
— f:(E,Z(E)) — (R, %(R)) LebesgueI
= FFEMRIKAI, (+o00), {—co) KRG AT
= BEFELHNRERAN, {+oo}, {—col WA

= FFFABFXEHERE AT, (400}, (—co) YR IG AT

Er-@(FERX)



REM:

o REM:

LERYS : E— RATBRMMAY FXLERBE—R

w2 AL — 2L

Er-@(FERX)



AR T8 S EERH MY

fe CR"), ¢g:R™— R"AM = fo ga]il.

IE:V FEG cR" = (fog) ' (G) = g7 (F(G))ATM.

Er-@(FERX)



