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Ra/ln—>+oo=:>m{xeR: (i sin/lnxﬂ}:O

n—oo




WFER: 4

A= {X eR: nlim sin /lnXEI}
ATRJ: Cauchy FF51eiE 5 + AT ek 1 5 F— AN X B B9 SR & =T

a=NU N 7en D

meN NeN i>j>N

H
fij(x) == Ifi(x) = fi(x)| AT
RSN

f(x) := xa(x) nll_)rr;o sin ApX T 7



FRARTEBILHRIZRE:

ff(x)dXMHm f)(A(X)sin/lnxdx Lebesge
= vE AR A Me E

(x)

Lebesgue = EIE X+h
9 , f ae. . 1 f f—0
X
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Oszz(x)dxMIimf sinlenxdx:lm(EﬂA)
E vERTME EnA 2
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F AR TR E LR IT:

SR M1 Lebesgue S IEit .
e DRIIE o yy LEDESO TSR,
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iz

(1) f,felL'(E), EcR"aJm.

a.e.

@) fo =25 ¢

)

L1
fk = f ——= llifllLe)— IIfllLi
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WERA
fel'(EyY= Ve>0, dACE, 36>0:

m(A) < oo, |f|< f|f|<— it m(C) <o

Egorov

ABycA: m(A\By) <é, fr=3f on By

e f|f|:f |f|+f |f|+f |f|<e—|—f If]
E Ac A\By Bo Bo
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[ < exiim [ (Fatouzism)
E

k—oo v By

_ e+m[ufkuu<g) - | |fk|]

0

— lim | |fil<e
Bg

= ||fk—f||L1(E)<f |fk|‘|‘f If] + sup |f — fim(Bo)
BS BS Bo
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®’Y feLl'(R"), xp€R", aeR\{0}.

Ln f(x + xo)dx = fRn f(x)dx;

ff(ax)dx - L f(x)dx;

lal" Jgn

WERR: REWHEf =y, 15, RIFETNE LA
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feL'[0,+00) = lim f(x + n) =)
© 1 00
JERR: Zf If(x + n)| dx:f If(x)] dx < +oo
n=0 "0 0
a.e.in[0,1]

= lim f(x + n) 0.

n—oo
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(o]

5 1

®an >0, Y — < +oo.
n=1 an

fe L'R) = lim f(amx) === 0.

n—oo

JERR: Z jﬂ;lf(anx)| dx = i aln jl; If(x)| dx < +oc0.
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o {RIZECR", m(E)<co, f,e L' (E),N

f,3f —— feZ(E ff,, f

o m(E) = o5 RARAL.

1

& 151 fn = EX(O’Qn]-
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PlER7: B A3

@ E c R Lebesgued];l,
o feLt(E),

@ ¢:[0,+) > R T, AFAEITELL, ¢(0) = 0.

= f x))dx = f m[x € E : f(x) > t]¢'(t)dt.
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@) = [ “Sdt, vae(ow)

f(x)
—— el = [ o0t = [ ot et

—— [atttnsx = [ xet [ o )ex
= L+ ¢’ (t)dt [RXE(X)XU(X)N](X)C’X
= foo m[x € E : f(x) > t]¢'(t)dt.

0
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@ Ecla,b],

o f:[la,bp] — R

o (EEEEB—=WE, |f(x)|<M,Vx € E.

——— m"(f(E)) < Mm*(E).

Er-@(FERX)



EEe > 0.
sz{XEE:Wy—ﬂmh<M*+ﬂy—%Vy€hﬁ““”&%ﬁ'
lim m*(Ey 1) = m"(E)

E\{a,b} LJMm FF X8 C (a.b) :

[e9)

> i) <m*(E) +e. mlln) <

k=1

, Vk € N.

S|=
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s,te E, ﬂ Ihx == If(s)—f(t)| < (M+¢€)ls—t| < (M+e)m(l,x)

N

m*(f(En N U Ink))
DM (f(En 0 o))

k

Zdiam(f(En N Ink))

k

(M+€) > m(ln))
k

(M + €)(m*(En) + €)

m*(f(En))

N

N

N

N

£n — o0, € — 0BJH].
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PR AR HR {5 A R

e f:[a,b] —— RANM
e E c [a, b]RM

°o fEELB—RAS

— m"(f(E)) < fE|f’(x)|dx.

Er-@(FERX)



WERA

ElEe > 0.

E, = {x € E: (n—1)e < If (x)| < ne} T (22 785 T ST M 7 S 80 AT 5.

m*(f(En)) < nem*(Ej)
< Lnlf’(x)lderem*(En)

-~ Jen=Jreen

m*(f(E flf’ )ldx + em™(
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e feCla,b]nW"'[a,b],

o RT—NMEZAHEIN, FEAEMARR

———= f € AC|a, b]
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A:{xqam:NAXﬁE} ZELAIH
V(e B) C [a, b]

m(f(a,B)) (MEEIR)
m(f((a,.8) N A®)) (AZZATH)

f " (x)ldx

(a,B)NAC

< f " (x)ldx
(@)

—— Do)~ (a < fu /().

4 (aibi)

If(8) - f(a)

1A

N
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o f#[a, b|LRTTE, f € L'[a, b]

— f(x)| = f(a) & fx F(t)dt.

a
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o f,g e ACJa,b]

==>‘£b f(x)g’(x)dx | —f g(x)dx
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e f,ge ACla,b] ——= fg € AC|a, b]

e f,ge ACla,b] === f'ge L'[a,b], fg €L'[a,b]

b

b
fa (F(x)g(x)) dx = f(x)a(x)[°

b b b
fa (F(x)g(x)) dx = f P (x)g(x)dx + f f(x)g' (x)dx
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PR 13:3 73 B — P {EEIE

e feCla,b], gel'la,b]nL*[a,b]

—_— f " H)gr)ox 228 f o(x

UEBAE]RiemannfR 3 &
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@ g:[a,b]— [c,d]a.e.A[F.

o felllc,d]

o F(x)= [“f(t)dt
THIZMN
(1) F(g(t)) € ACla, b]

(2) f(g(1))g'(t) € L'[a, b], T E

a(B) B
f F(x)dx = f f(a(t)g' (t)dx  V]esf] < [a, b]
g(a) @

Er-@(FERX)



NE X (t)
Fla() - Flo(a)) THE fgg f(x)dx

(a)
Ri%(2)

[ ety e

———= Foge ACJa,b].
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F(x) = fx f(t)dt — F € AC[a, b]
FEIEA

m(F(Z2)) =0, VENEZ

(F(a(t))) === f(g(t)g'(t) € L'[a,b]

9(8)
. DE f(x)dx = F(g(B)) - F(g(a))

@)

B B
- [((Fanyet = [ ey e
R e ey T



#MFEIERA

F e ACla,b] ———= m(F(2))=0, VEN&EZ
o BHEFEG:
Z\{a,b}c G (a,b), m(G)<e.
° G= g(a;, by):

e &¥E ¢, d € [a;, bjl:

F([ai, bi]) = [F(ci), F(di)]
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m*(F(2)) = m'(F(Z\{a,b}))

< m(F(_J(a. b))

< Zm ([ai, bi]))
= Z m([F(cy), F()])

= Zch, F(d)l < e
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#MFEUERR: B &R RIS

BRI THREHE:
o RHJLFAAFH
g:[la,b] —— [c.d]

F:lc,d —— R
Fog:[a,b] —— R

e m(F(Z))=0, VEMEZCcc,d

= (F(g(t))) === (g(1))g'(1)
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o MIEESE

Z:={x€[c,d] : FEEXFAI T}
A=g"(2)
B = [a,b]\ A

o ElEte B, gTEtEAIE (g ae. A5

—— gIEIRIELL,  g(1) € Z° F'(g(t)) = f(9(1))

o &

Fg(t+h)-F(g(1))) _
¢(h) =

f(g(t)) g(t+h)-g(t)=0
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o lim ¢(h) = f(g(t))

h—0
o TEB LRI (EE+IR)
(F(a(1))) f(g())g' (1)
o 7EA ERiAL
gA) c Z
m(g(A) = m(F(g(A))) =0
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#MFEIERA

BRI T HISFAFRRAL :
o f:[a,b] » R
o ECa,b], EERE AT

o m(f(E)) =0

a.e.xeE
———1()

_ f'(x)
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B={xeE:|f'(x)>0}= U
B —{er-lf( )= 01> My - x| Vy e B(x 1)}
h = If(y > —ly y€B(x.-)).

REIEAB, R FME.
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VHCE NFLRXE), A = In B,
f(A) c f(B,) c f(E)ZEME
Ve> 0, BEFEETK) . f(A)c| Jhk, D mlk)<e
K K
A =ANnf(lk)
A :UAk, AccA=1InB,
K
f(Ax) C Ik

m*(Ak) < diam(Ak) < ndiam(f(Ak))

——  m'(A)<n) diam(k) < ne.
k
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