§ 3. OyHKUMU OTpaHUYEHHON BapUallMi U MOHOTOHHbIE (DYHKIIUU

Teopema: s Toro 4robbl f € Wla,b|, HEOOXOAUMO M HOCTATOYHO, YTOOKI
y=f(x) Morna OBbITH IpPEACTaBIEHA B BHMAE PA3HOCTH [BYX HEyOBIBAIONIMX
GbyHKUIUHA.

JokaszarenscTBo: (Heobxomumocts) Ilycts feWla,b]. O6GozHauum 7(x)
byukuuo V' f, a g(x) oyskumio 7x(x)- f(x). Scmo, uro f(x)=x(x)-g(x).
[TokaxeM, uro GpyHKImH 7(x) U g(x) HeyObIBarOLIHE.

1. 7(x+8)=n(x)+V" f>nr(x), 3Haunt 7(x) HEYOBIBAET.
2. glx+d)=m(x+8)~ fx+8)=nlx)+ V7" — flx)+(f(x)~ f(x+5))
>g(x)+ f(x+8)= f(x)+ f(x)- f(x+5)=g(x), 3Haunr g(x) HEyObIAET.

(mocrarounocts) Ilycts f(x)=z(x)-g(x), rme #(x) m g(x) HeyOwbIBaroT,
sgauntr  7(x),7(x) eW[a,p] 1o cBolicTBaM (YHKIMI ¢  OrpaHMYEHHBIMU
n3MeHeHusIMH 7(x)— (- g(x))e W[a,b].

Teopema: MHOKECTBO TOYeK paspbiBa (GYHKIMHU U3 Wla,b] He Gosee uem
CYETHO.

JlokazaTenbcTBO: [[OoCTaTOYHO MOKa3aTh, YTO MHOXKECTBO TOYEK pa3phiBa
NUHENHOM QyHKIMU He Gojee yeM cueTHO. Ilycts y = f(x) HeT yObIBaeT Ha [a,b].

IIycth x, — To4ka paspeiBa GyHkmuu y= f(x). O6o3HauuM f(x, —0) uncino f(a),
eCM x,=a ¥ YUCIO lim f(x),, - (KOTOpOE CyIIECTBYET MO TeopeMe O Mpejenax
MOHOTOHHOM ()YHKIMH), €CU x, #a, a f(x, +a) obo3nauum f(b), ecnu x, =b U
lim f(x),,,., ecma x=b. Yucno h, = [(x,+0)- f(x,—0) Ha3pIBaeTCA CKAYKOM

(GbyHKUMU B TOUKE x,. [IlycTh X, — MHOXXECTBO TOYEK pa3pbiBa CO CKAYKOM PABHBIM

1
1, X2 — MHOXCCTBO TOYCK pa3pbiBa CO CKAa4YKOM pPABHBIM 5 n T.AO. HCHO, qTo

X :UX - Kaxxnoe 3 MHOXECTB X , SBJISCTCS KOHCYHBIM, 3HAYUT MHOXKECTBO X
k=1

He 0oJiee 4YeM CUETHO.
Teopema: Besikast ¢yHKIUS ¢ OrpaHMYEHHBIM U3MEHEHHEM HHTErpupyeMa
no Pumany.

§ 4. 'eomeTpryeckuii CMbICT (PYHKIIMU C OTPAHUYEHHBIM U3MEHEHHEM

Onpenenenue: Ilycts y=f(x) — wHempepbiBHA, xela,b], ={x}, -

NPOU3BOJILHOE pa30ueHue OTpeska [a,b]. PaccMoTpuM JOMaHHylo 4.4,

pT=Zn:\/(xl. —x_ ) +(f(x,)- f(x.,)) . Ecmm cymecTByeT KOHEUHBIH IIpeae
=1

lim p_ = p, TO Ayra AB= A,A4, Ha3bIBACTCA CIPAMIIICMON.

Omnpenenenue: (Ha A3bIKE & — 5 »):
(p=limp,) < (Ve>0)(35>0)(Vr:5, <3):|p- p.

<¢€.
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CaoiicTBa p.:
1. ecu 7, c7,, 70 p, <p,_

I[OK&B&TCJIBCTBO: I[OCTaTO"IHO PacCMOTPCTH cnytlaﬁ, Koraa 7, IOJIy4CHO

7, IYTEM I[O6aBJICHI/ISI CI[HHCTBCHHOﬁ TOYKH U ITPUTOM Ha OAHOM CJIaracMoOM

nu3

N3 CYMMBI, HO O3TO ABJKICTCA OYCBUIHBIM CJIICACTBUCM HCPABCHCTBA

TPEyroJbHUKA B R,

2. ecma 1, c1,, T0 p, <p, +2k(5rl +ao, ), rae §, — paHr pasOuenus t,,

., =maxw,, w, — KojebaHue (yHKIMU HAa OTpe3Kax pazOueHus r,, k —

YHUCJI0 HOBBIX TOYEK B pa30UEHUU 7, IO OTHOIICHUIO K Pa30UCHHIO 7, .
Jloka3aTenbCTBO:

P = Py =l = +(£(x) - )] +fle—x, )V +(£(e)- lx,)) -
\/(xi X )2 +(f(xi)_f(xi—] ))2 S|xi _c|+|f(xi)_f(c)|+ |c_xi—1|+|f(c)_f(xi—1)|

< 2|xl. —xl._]|+ 2w, < 2(571 +w, ) 371ech Mbl BOCIMOJIB30BAIMCh HEPABEHCTBOM

Na® +b* £|a|+|b|.

Teopema: (kpuTepuii cipamisgemMoctu) Jlyra AB crpsmiseMa Toraa u
TOILKO TOT/Ia, KOTJa {p.} OrpaHMYEeHa CBEPXY, IIPH 3TOM p =sup{p, |.

T

JlokazaTenbCTBO: (HEOOXOUMOCTD)
Alim p, =p = (Ve>0) (36 >0) (Vr:6, <5):|p- p,|< . Boibepem & >0. Ilycts 7 —
5‘[

IPOM3BOJILHOE pa3bUeHne OTpe3Ka [a;h] M 100aBMM K HEMY TOUKH TaK, YTOOBI Y

BHOBbB IIOJIyYEHHOIO Pa3sOUeHus 7, paHr pasOuenus 5, ObL1 Obl MeHbIIE & . Torna

p. <p, <p+e,T.c. MHOKECTBO {p.} orpanmyeno uuciaoM p. SIcHO, UTO

p=supip.}.

T

(IOCTaTOYHOCTB) MYCTh s =sup{p, }. [Tokaxem, uTo Ilim p, = p U

T T

p=sBribepeM >0, Torma 3t s> p. > —g. Tak kaK y = f(x) — paBHOMEPHO
HEenpephIBHa Ha [a;b], cnenoBarensHo (35, >0) (Vx’,x” x = x| < 5,) BBIIIOJTHAETCS

HEPABEHCTBO ‘ f (x’ )— f (x”} <§ , TJe k — 4ucio Touek pa3ouenus . Beidepem

0= min{él é} U paccMOTpUM pazdueHue 7:5, <& . Torna mis pa3oueHus

t=tUz" umeeM p. <p, +2k(5, + . )< p. + 2k(§+§] = p. +§, CIIEZI0BATEIBHO

&
sZpTZp?—EZS—g

Cnencrtsue: Jlyra AB cnpsiMisemMa TOT/a M TOJIBKO TOraa, Koraa y = f(x)
MMEET OIPaHMYEHHOE U3MEHEHHUE Ha [a,b].
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JlokazaTenbCTBO: (HE0OX0AUMOCTh) Tak KaK VvVt BBIMOJHSIOTCS HEPABEHCTBA
o, <p.<p, TO HEOOXOIUMOCTH JIOKAa3aHa.

(moctatounocts) C Apyroi CTOPOHBI

D. Szn:ﬂxi —xl._,|+|f(xl.)—f(xl._,)|}:b—a+O'T <b-a+V'f.
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