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I'NIABA 1. AJITEBPANYECKOE WHTEPIIOJINPOBA-
HUE.

§1. Ilosmmaom Jlarpamxka

[Tyctb Ha orpeske [a,b] C R paccmarpuBaercs dyukius f(-) u
IIyCTh M3BECTHBI €€ 3HaYeHNs B (n+1) pa3iamdHbIX y3/1axX To, L1, ..., Ly,
npuHaJIeKamux [a, b]. BospMéM MHOTOUIEH cTenieHn n

P,(z) =apx™ +a12" '+ ... +a,. (1.1)

Kosddurmentsr a; BeiOupaeM Tak, 9To0Obl coBnaiam 3uadenust f(-) u
P, (-) B y37ax uHTEpIOJINpPOBAHUS {X;}:

DTU PaBEeHCTBA JAIOT KBaIPATHYIO CUCTEMY JIMHEHHBIX aIreOpandecKux
YPaBHEHUI OTHOCUTEIbHO HEM3BECTHBIX {a; } , IPUIEM OIIPEIeIUTEND €6
CYTb OIpeJeuTe]Ib BanaepMonia, 9T0 rapaHTupyeT CyIIeCTBOBaHue 1
enuucTBeHHOCTH perenust CJIAY (1.2).

VcKOMBIIF MHTEPIIOISIMOHHDIA IOJUHOM MOXKET OBITH IPEICTAB-
JIEH B BHJIE

n

Pa(r) = Ln() = YU f) = 30 200 s 1y

i (r = m)wp o (20)

Mmuorowrensr {l(x)} Ha3BIBAIOT MHOMUCUMENAMYU Jlazpanoica

o(x) = (r—20)...(r —xp—1)(x — Tpy1) ... (x — xp) _
(xr — o) ... (g — Th—1) (T — Tha1) - . (T — Tp)
wn+1(T)

Y

T (@ — a)Wly (o)

rje wpi1(z) = (x —xo)(x — 1) ... (x — x,), a bopmyny (1.3) dopmy-
10t Jlazgpanoica 1ist THTEPIONAIMOHHOTO MHOTOWIeHA L, (x) . [Tommrom
L, () 9acTo HA3BIBAIOT IPOCTO NoAUHOMOM Jlazpanoica.

§2. IlorpemnocTts MeToga. OcTaToYyHbIl YJI€H
dopmyasl Jlarpanka

[Ipencrasienne Bequaunbl 1, (x) = f(x)— L, (z) B 3amannoii To4-



ke v = x* € [a,b] na xnacce bynkmuit f(-) € C"[a,b] MoxkHO MOMY-
YUTH B BUJIE

F ()
(n+1)!
Bynem naspiBaTh pasercTBo (2.1) dopmynoit Jlarpamxka s octaTka

MHTEPIIOJINPOBaHUA UJIN memoduneckot nozpewHocmsvro HHTEPIIOJINPO-
BaHU<d.

rp(x*) = cwna1(2¥), € € (a,b). (2.1)

§3. BbIO00op y3/10B MHTEPIIOJIMPOBAHUS

Pacemorpum muOKeCTBO P, BCeBO3MOXKHBIX (yHKIHi f(-), KO-
Topbie (n + 1) pa3 mempepbiBHO jauddepeHnupyemsr Ha |a,b] u mpo-
U3BOJIHAs KOTOPBIX TOpsijka (n + 1) orpaHmdena 10 MOJIYJIIO YUCTIOM
My 1: |fOHD@) < My, x € [a,b]. B stom kmnacce dynxmuii ocra-
TOK MHTEPIIOJMPOBAHUS (METOINYECKAs] TIOIPEITHOCTh MHTEPIIOJINPOBa-
HIs1) UMEET OICHKY:

Mn+1
(n+1)!

Omna sBIsIeTC MOYHOU U JOCTUTAETCS B TOM Ciaydae, Korga f(-) ecTb
MHOTO4YJIeH cTeneHu n + 1 Buia

flr) = —— 2" 4 ai2” +agx™ 4.

(n+1)!
Bamaya 1. Qynkuyus f(-) 3adana mabauuno, T — e mabauwroe 3Have-
HUE apeyMeHma, 8 KOmopom Heobrodumo npubsuzumsv dynryuro f(+)
npU NOMOULY UHMEPNOAAUUOHHO20 MHO20YAEHG CMENEHYU T, 6346 3G

1T ()] < |t — xo||x — 21| .. . | — x40 (3.1)

Y3406 110001 MABAUYHDLE BHAYEHUA AD2YMEHNG Tiy, Tiy s - - -y Ti, -
M
MuoxkuTesnb m HE 3aBUCUT OT BBIOOpPA y3s10B. [losToMy mpu
n !

bukcnpoBaHHOM 3HAYEHUU T HEOOXOIUMO BBIOpATh {x;, } Tak, ITOOBI
IIPOU3BEJICHIE

|8 — ip||& — @i |- |8 — 4,
UMEJIO  Haumenvwee 3Havenue. OUEeBUIHO, YTO JJIs 3TOro HaOOP

{z;, }i_o cnemyer BbIOMpATH U3 yCIOBUIL:

T, =min [T—xz;|; x;, =min|T—z;;..., x; = min | —x;.
0

1 n . e .
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Bagaua 2. Buibpams y3av, xg,T1,. .., T, Ha [a,b] max, wmobv npasas
wacms oyenku (3.1) NPuHUMAAG MUHUMAADHOE 3HAYEHUE.
Ecnu cunrars [a,b] = [—1, 1], To yuursiBas cBOHCTBA MOJMHOMOB

1
YebbITeBa MOKHO YTBEPKIATH,ITO Wy t1(x) = Tpi1(x) = z—nTnJrl(x).

B ob6mmem ke caydae [a,b] # [—1,1] mocraTouHo crenars mpeobpas3oBa-
uue |a,b] — [—1,1] u mosydnm uckomble y37bl {x;} B BHIE:

1 (20 +1)

= =[(b— LTl

x [(b—a)cos 2+ 1)

2
[Tpu Takom BbIGOPE y3710B OreHKa (3.1) /It MEeTOMMIECKOl TOTPEITHO-
CTU IIPUHUMAET BUJI:

T+ (b+a)], i=0,n. (3.2)

1
Myi1(b— a)™*
22n+1(p + 1)!
O4eBUIHO, YTO HUCIIOJIH30BAHHE YKA3AHHON OIEHKH BECHbMa 3aTPYIHIU-
TEeJIbHO, TI09TOMY BazKeH BOIIPOC: KaK BeJAET celsl IMOCJIe/I0BATEIbHOCTD

HMHTEPIIOJIAOMOHHDBIX ITIOJIMHOMOB JJIA SaﬂaHHOﬁ CbYHKILI/II/I IIpu yBeJIn4de-
HUM 9UCJIa Y3JI0B MHTEPIIOJIMPOBAHUA.

|f(z) = L(2)] <

§4. O cxoaAMMOCTU MHTEPIOJISIIMOHHOIO IIpollecca

PeruB 3a/1a1y MHTEPIIOJIMPOBAHUS 10 38/ JaAHHOMY YUCJLY Y3JI0B Ha
UHTEPBAJIE [a, b], MbI JIOJ?KHBI OTBETUTH HA BOIIPOC: KAK BEIET Cebsi 110~
CJIEZIOBATETFHOCTh MHTEPIIOJISIITMOHHBIX TIOJIMHOMOB [IPH HEOTDAHUYIEH-
HOM BO3DACTAaHUU YHCIa y3JI0B Ha [a,b]? Byner jqu (u ecom Gymer, To
IIPU KAKUX YCJIOBUSIX) MMETh MECTO CBOICTBO:

(T, f) = f(24) = L (24, f) =0 1pm n —o00?

[TockoJIbKYy OTBET Ha MOCTABJEHHBIN BOIIPOC 3aBUCUT B TOM YUHCJIE€ U OT
ceoiictB dyurnun f(-), obozHauaeM 3mech moanHOM Jlarpamxka uepes
L, (z, ), 9T00bI IOMYEPKHYTH YKA3aHHOE OOCTOSITEIBCTBO.

YrounuMm 3ajsady. PaccMoTpuM OECKOHEYHYIO TPEYTOJIbHYIO TaOJIHILY
Y3JIOB, PACIIOJIOXKEHHBIX Ha [a, b]:

( 1 )

L1
x7 @
X =4 0 oy (4.1)
A T,
\ /




Onpedeaenue 4.1. llocTrpoeHne WHTEPHOJSIIMOHHBIX TTOJIUHOMOB
L,(z, f) no tabmune (4.1) must dyurnun f(-) OyJaem Ha3bIBATH UH-
MEPNOAAUUOHHBIM Npoyeccom (jyist skoHOMuM Mecta — UIT).

Onpedenenue 4.2. Ecmu nna & € [a,b] umeer mecto: 7, (2, f) — 0
upu n — 00, 1o roopat, uro UII mrst f(-) mo Tabmume (4.1) cxomurest
B TOUKE .

Onpedeaerue 4.3. Ecim cxomumocts UII numeer mecTo st Bcex x €
la, b], To roBopsT, uro NI cxomurea mas f(-) wa [a,bl.

Onpedeaenue 4.4. Ecmm r,(x,f) — 0 npu n — 0o pasnomepHo HA
[a, b], To roBOpSAT O pasromeprot cxomumoctu UII x f(-) wa [a,b)].

Samevanue 4.1. Hekoropbie pakThI.

e /Iy mroboit HenpepwiBHO Ha [a,b] dyuKIMm f(-) MOXKHO BBI-
O6patb y3ibl (4.1) Tak, 9TO WHTEPIOJANMOHHBIN Tporecc Oyer
paBHOMepHO Ha [a,b] cxomuThess K 3Toit dyHkmu. B ocHOBe
yTBep2KJIeHus: — TeopeMa BeiiepmTpacca o npubin:keHnn QyHK-
U TOJIMHOMAMU.

o (1. Dabepa) s soboit Tabuiet (4.1) cymecTByeT HelrpepbIBHAST
dyHKIHS, /I KOTOPOIl MHTEPITOJISIITUOHHBIN ITPOIIECC He sIBJISeT-
cs1 PABHOMEPHO CXOJISIIITIMCSI.

o JIs1 mestoit (pyHKIIMM MHTEPIOJSAIIMOHHBIN ITPOIECC MO JII000I Tab-
murie (4.1) paBHoMepHO Ha [a,b] cxomuTcs K Heit.

IIpumep Bepumreiina. dus f(z) = |x|, x € [—1,1] unrepnos-
[IMOHHBII MTPOIECC IO PABHOOTCTOAIIINM y3JIaM HEe CXOJUTCS HU B OJHOMN
Touke, kpome Touek —1,0,1 (mpu 3tom —1 m +1 cuwmrarorcst y3aamu
UHTEPIIOJTUPOBAHUS ).

PaccMmoTpuM HECKOJTBKO TPUMEPOB MOCTPOEHUS WHTEPHOJIATINOH-
HOTO TIOJIMHOMA U OIEHKU METOINIECKON ITOTPENTHOCTH.

ITpumep 4.1. C Kaxoit METOAUIECKON ITOI'PENTHOCTHI0 MOXKHO HAWTH

. T
3Ha4YeHue Ssin — , mMed Ta6ﬂHHy:
4 Y

xr | 0| 7/6|m/2
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YcTaHOBUM CBA3b MEXKIy ITapaMeTpaMu 33Ja9u U ITapaMeTpPaMU,
HCIIOJIb30BAHHBIMU TIPU PACCMOTPEHUU BOIIPOCA O IMMOCTPOEHUU WHTEP-
MTOJIAIIMOHHOTO TTosTmHOMa Jlarpamzxka:

f(x) =sinz, n=2, a=0, b=7n/2, M3 =1.

— |\ — e, = — s - )

6\4 1276 16 4 37

T.€. OTHOCUTEJIbHAS IIOTPEITHOCTh BBIYNCAECHUsT YKA3AHHOIO 3HAYEHUSI C
[IOMOIIBIO HoJIMHOMa, Jlarpamxka cocrasisier ~ 3% .

_1(7r>27r 110 11

IIpumep 4.2. Iloctpouts nonuHoM Jlarpamxka mo Tadsurie:

x 01213
F@) | 1132
~ (z—2)(z—3) z(x — 3) r(x—2)
Lg(:c)— (_2)(_3) '1+w'3+3.—1-2
S N
=—3% tgz+l

IIpumep 4.3. IlocTtpouts nmosuuom Jlarpanxka mo Tabaurie:

z |012]3]|5H
flx) | 113215

_(56—2)( —3)(x —5) x(x —3)(x —5)
L = ' s 0T
(e 2o=5) ,, ale-2e -9
(=2 T 53 T
3.4 13, 62
—1—Ox —Fx —1—1—5x+

[Tpumepst 4.2 1 4.3 MOKa3bIBAIOT, UTO TIPH JI00ABJIEHUN y3J1a B Tab-
JIAILY TIPUXO/IUTCST 32HOBO MIPOJIEIBIBATH BCIO PAOOTY. DTOT HETOCTATOK
MOKeT OBITh yCTpaHEH IPH 3aITUCU WHTEPIOJAIMOHHOIO TTOJUHOMA B
UHOU (hopme, n3BeCTHOI Kak mojinmHoM HbroToHa.
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