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1. DBsBenenme

B macrosiiiiem 1mocobun M3I0YKEHbI AJTOPUTMBI, CBS3aHHBIE € MPUOINKCHI-
eM GYHKIWI CIuaiffnamMn, KOTOPBIE SIBJISIOTCS YIOOHBIM AllllapaToOM [JIsi perrre-
HIS Psijia 3aJlad BBIYHCJIUTEIbHOM MaremarTuku. JlanHoe mocobue MOXKHO CUH-
TaTh MPOJOJIZKEHHEM Ttocobus |1, rae m3/mozkeHbl MeTO/Ib MpuoImKeHns hyHK-
it Mmuorowienamu. Monorpadust K. ge Bopa [2| u nocobue 0. A. Bpyaoro u
1. I1. Upogmosoii |3] siBistroTest OCHOBOI 17151 HAITICAHNS 9TOTO MOCOOHS.

B [1] ormeuasiocs, aTo npubimzkeHne MHOTOWICHAME HAPSTY C JIOCTOMHCTBAMIE
IMeeT U CYIIeCTBeHHbIe HefgocTaTKu. MeHss ammapar mpuO/InKeHnsI, Mbl MOXKEM
CYIIIECTBEHHO PACIINPUTH KJacc Hpud/mkaeMblx MyHKIni. CltaiiHbl SB/ISTIOTCS
9P HEKTUBHBIM CII0OCOOOM MPHUOJINZKEHNs. DTO CBA3AHO ¢ T€M, YTO OHH JIydIIe YeM
MHOI'OUJIEHBI IIPUCIOCAOIMBAIOTCSI K OCODEHHOCTsIM (DYHKIINK, UMEIOT XOPOIIYIO
CXOJINMOCTh, YTO II03BOJISIET YBEJIUYUTH CKOPOCTb HPUOJIMMKEHUs] HE TOJIBKO
3a CUET yBeJIMYEHUsI CTENeHN CIlaiiHa (KaK B CIydae MHOTOWIEHOB), & U 33 CUET
yBeJIMYEHHsI y3/I0B pa30ueHusi, YTO YMEeHbIIaeT BbIUYUCIUTEIbHYIO IIOIPEITHOCTD.

KopoTko ormiiem cojepzKaHue mocooust.

BradgaJse jgaércs orpejie/ieHne MpoCTPAHCTBA CILIAHOB. B 9acTHBIX cirydasix
MBI II0JIy4aeM H3BECTHBIE ITPOCTPAHCTBA JIOMaHBIX, ITapabO/IndecKux 1 KyOmde-
CKUX CILIATHOB, KOTOPBIE OYIyT OoJiee TIOAPOOHO M3YU€EHbI B CJIEIYIONTIX
pazjiesax.

Jasee pedn noiiaéT 0 npubINKEeHIN NHTEPIOJISIIIMOHHON JIOMAHOI B IpocTpan-
cree Cla, b] n somamnoii namtytiero npubsmzKennst B pocrpanctse Lofa, b]. BoI-
O0p IpOCTpaHCTBa, NPUOJIMYKEHUs] 3aBUCUT OT TOI'O, YTO U3BECTHO O IPUOJIMZKae-
Moit dyuximn. Ecin ecTh IOrpentocTb B UCXOAHBIX JAHHBIX, TO JIYUIIe UCIIOJb-
30BaTh IPOCTPAHCTBO Ls|a, b].

B cienytomux IByX pazjesiax omucaHbl aJITOPUTMbI TPUOJINZKEHUS HHTEPITOIs-
IIMOHHBIMI KyOudeckuMmu citaiinamu jedpexra 1 u nedexra 2. Ocoboe BHUMAHIE
YJIeJISIeTCs BBIOOPY TPaAHUIHBIX YCJIOBUI.

Hasiee nzydaercs: npud/nzKeHne napadoimdecKkumu ciiaiinamu. Ha ux mpume-
pax IOKa3bIBAeTCs, YTO IIPABUIbHBII BLIOOD Oas3nca MOXKET CYIIECTBEHHO YMEHb-
IATH BBIYUCJIUTE/BHYIO MOTPEINTHOCTD.

B cienyromnux pasjesnax J1aloTcs olpejie/ieHne 1 cBoiicTBa B-cIuiaiiHOB, TOKa-
3BIBAETCSI, KAK UX MOYKHO HCIIOJIb30BATh JIJIsI PEIIeHsI HHTEPIIO/IINOHHBIX 3a,1a1.
B-crunaiinbl HCIOJIB3YIOTCS U B onpejiesiennn ciniaitnos [Hlenbepra u kBa3unHTep-
HOJISIITMOHHBIX cItaiinoB. OHE [al0T HEILIOXHe Pe3y/IbTaThbl B aJropuTMax IIpH-
OsnKeHnst (PYHKIUIM, XOTsI U He sIBJISIIOTCST MHTEPIIOJISAIIIMOHHBIMI.

[Tocnenauit pasges mocodusl MOCBIIIEH aJAITUBHON AIIIPOKCUMAIINN CILIali-
HaMu. DTO OoJiee CJIOXKHBIN, HO u Oojiee 3PpPEKTUBHBIN CII0COO TPUOINKEHH,
KorJa pas3dueHue, 10 KOTOPOMY CTPOUTCsSI CILIaiiH, 3apaHee He (DUKCUPYETCH,
a 10JIONPAeTCsd B 3aBUCUMOCTH OT 3aJIaHHON (DYHKIINH.
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B mocobun orcyTcTBYIOT TeopeTmdyeckue 0oOOCHOBaHUS aJIl'OPUTMOB, HO €CTb
CCBLJIKM Ha KHUTU W CTaTbU, [Jie 3TU JIOKa3aTeJbCTBA MOXKHO HANTH.

2. IIpocTpaHcTBO cILIaiiHOB

Ob6o3HauNM, Kak 00bITHO, Yepe3 Py TPOCTPaHCTBO ajiredpandecKux MHOTOYIe-
HOB CTeIlenu He BBIIIe k:

Pr={p: p@)=a +az+..+az", a €R}

[lepeityieM Terepnb K ONPEJIETEHUIO TTPOCTPAHCTBA KyCOUHO-TTOJIMHOMUAIbHBIX
dbyuxrmit Py (11).

Jist aToro pazodbem 0Tpe3oK [a, b] Ha n wacteit Toukamu £ = {z;}7,
a=1xp <x1 < - <z, =0b.Touxkn & = {x;}", OyJeM HA3LIBATL y3/1aMN
pazouenns 1.

Onpepnenenne 1. Qynuryus s € Pr(1l), ecau

s(z) =pi(x), pi € Pr ecaux; <x <wif1,i=0,...,n—1;
R n
$(b) = pu-1(b), 3decv & := {x;}.
Hecioxmo mposeputs, uro Py (1le) sBisteTcs munefinbM IPOCTPANCTBOM, IPH-
geM dim Py (Ile) =n - (kK +1).
Bynem nucars 11, eciin orpesok [a, b] pasbuBaem Ha m paBHBIX YacTeil.
YJacTo B OPAKTUYECKHX  NPWIOMKEHUSAX — HY?KHO, UYTOObI  KyCOYHO-
HOJIMHOMHUAJIbHASL  (DYHKIUS 00J1aaa  HEeKOTOPOH IIajkocThio.  Onpeenm

nozpoctpanctso Sk, (Ilg) mpocrpancrsa Py (Ile). st storo chadana jaamm
onpejiesienne cKadyka (PyHKIUU [ B TOUKE T:

jump, f:= f(x +0) — f(z —0).

()‘IGBI/I,ZLHO7 4qTO €eCJIn Cb}/HKLLI/IH HEIIpEPbIBHa B TOYKE T, TO €€ CKa4Y0K B 9TOI
TOYKE paB€H HYJIIO.

Omnpenesterne 2. Qynxyus s € Sp,(Ile), v = (v1,...,v5-1), ecau
1) se Pr(lly)
2) jumpzis(j) =0,
2de j=0,....,;, —1 wuwu 1=1,...,n—1.

I[IpocrpanctBo Sk, (Il¢) Oyjem HA3bIBATL HPOCTPAHCTBOM CILIAHOB CTeleHN
He BbIIIe k, NOJUNHEHHbIX pasOuennio Il n nmeromux riajkocts v; — 1 B Kazk0M
BHyTpenHeM ysijie x; pazouenns Ilg.



Paccmorpum  wacthble ciaydan. IIpexkye Bcero 3ameTum, 9TO  ec/n
v = (0,...,0), to Sp(Ile) = 7Py(llg), tax Kak B 3TOil cHUTyaluu HeT
orpaHuyeHus Ha HoBejeHne GyHKINU s B y3iax pazounenns Ilg.

Pacemorpum jpyroit wacraeiit ciayuait v = (I,...,0), I > k + 1. Torna
Sk = Pp, Tak KakK B KaxKJIOM y3Jie (YHKIHUS § JIOJKHA UMETh He MeHee k
HEIPEPBIBHBIX ITPOU3BOIHBIX. Y UTEM, 9TO § COCTaBJICHA U3 MHOI'OUJIEHOB CTEIICHU
He BBIIIE k, a 9TO BOBMOYKHO TOJIBKO B CJIydae COBIAJIEHNsT BCEX MHOTIOUJICHOB.

13 paccMOTpeHHBIX TPUMEPOB CTAHOBUTCSI IIOHSITHO: JIJIsI TOI'O, YTOOLI B y3JIe
OBbLIT Pa3phIB, CilelyeT OpaTh COOTBETCTBYIOIIYIO KOOPANHATY BEKTOPa U PaBHYIO
HYJIIO, & €CJIM HY»KHO yOpaTh y3eJ pa3dueHust, T0 COOTBETCTBYIOIAs KOOD/MHATA
BEKTOpa U JIOJIZKHA paBHAThCA k + 1.

HaunbGoistee wacto uctosbsyercs npoctpanctso Sk, (1), ecm v = (k, ... k).
Byzaem obosnatars 310 npocrpanctso Si(Ile) u HaseBarh ero MpocTpaHCTBOM
criaiinoB crenenn He Bbiiie k gedekrta 1. Hampuwmep, Si(IT) — sro mpo-
CTPAHCTBO JioMaHbIX, a Sa(Il) — mpocTpaHcTBO TIAKO CKJIEEHHBIX TapadoJl.

B obmewm ciiyuae ecmn v = (k—1) - (1,...,1), To Sk, (Il¢) HasbBaercs mnpo-
CTPaHCTBOM CILIaiiHOB JledekrTa [ + 1.

Baga4da 1. Joxazamo aunetinocms npocmpancmea Sk (I1) u natimu ezo pas-
MEPHOCTND.

Baga4da 2. Kax moorcno évibpams basuc 6 npocmparcmee Sq(11) ¢

Bagada 3. [lyemv k=2, xp=1<x1=2< 19 =3<23=4< 14 =05,
v = (0,1,2). Hapucosamv dynkyuio, Komopaa npunadiesicum npocmpancmey
S (ILe).

Bamaua 4. Hanucamv npozpammy npubsurcerus Gyrkyus ¢ mouHocmvio €
KYCOUHO-NONUHOMUANOHUMY PyHKuuAMY u3 npocmparcmea Po(1l,). Pazbuenue
IT,, nodobpamsv 6 s3asucumocmu om €. CpasHumbsb pe3ysvmamot ¢ NPUOAUHCEHUEM
UHMEPNOAAUUOHHDLMU MHO20UAEHAMU D, 20e cmenens k ysesuvusaemcs do mex
nop, noka He bydem docmuzHyma mpeodyemas moyHOCMb.

3. IIpubamxenue JoMaHBIMU

Mgl paccMoTpuM JiBa ciiydas HPUOJIMKEHUsT JIOMAaHBIMHU: B IIPOCTPAHCTBE
nernpepbiBHbIX yuKIwmit Cla,b] u B npoctpancree Lsy|a, b].

uaTepnionganus JioMaHOI

[Tycts 3aan0 pasbuenne ro = a < 1 < --- < x, = b orpe3ka [a, b] u 3aj1ana
dynkmus f. Ee HyKHO TpUOIN3UTHL JJOMAHONH TakK, ITOOLI Y3JIbI WHTEPIOJIATIAN
coBIaIAJIH ¢ y3jiaMmu pasouenust. [losyausiiytocs jomanyio oboznadanm Iy = [(f).
Hecnoxxuo npoBepuTh, UTO

l(x) = f(x;) + (v — x) f(xs, Tig1), i <o < Tigq.
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FEciu f umeer jiBe HenpepbIBHBIE TIPOU3BOJIHBIE, TO, KAK U3BECTHO, (CM., Ha-
npumep, [4])

1 2
If = ull < gl flloans - saece [l = max |wiq — il
CpaBHUM Telepb TOYHOCTH MPHUOJIMXKEHNS UHTEPIOJIAIMOHHON JIoMaHoit [; 1
Hauyduteit somanoit ¥ = I*(f) usz upocrpancrsa Sy (Ile)

— | crap = I —U|ciabl-

|f HC[ b] 16%1(%5) |f HC[ ]

Tax xax I € Si(Ile), 1o || f = Ul cae < [If — Ullegy:
JlokakeMm Temnepb, UTO

Hf - ZIHC[cub} < 2Hf - Z*HC’[CL,I)]-

st sro BBegem oneparop I : Cla,b] — Cla,b] Taxoit, aro I1(f) = I;(f).
BamernM, 4T0 ] ABJISETCS HPOEKTOPOM Ha mpocrpancTse Jjomanbix Sq(Ile), To
ects I1(s) = s, s € S1(Il¢). Torga st soboit slomanoil |

[f =L = N =D+ L) = LI < [[f =Nl = = () L=

B3gaB MunnMyMm 1o BceM [, oJTyduM

1f = LI < A+ L F =

Hecioxno nokazars, arto ||[1]] = 1.

Taxkum obpazom, Npud/IIKash HHTEPIOJSIITHOHHOM JIOMAHO, MbI YBEJIMIIBAECM
MOrPENTHOCTH B CAMOM XVJIINIEM CJIydae B JIBa pas3a 10 CPaBHEHUIO C JIOMaHOI
HAWMJIY 9IIIero TPUOJIMKEHHS .

Ilepeiiiem Tenepb K npubsmzKkKeHuo (GyHKIuu f JIOMAaHONH B IIPOCTPAHCTBE
Lsla, b]. B ortnmane or npocrpancrsa Cla, b] ceituac HECTOKHO HANTH JIOMAHYTO
Lo(f) mammytmiero npubimzxenusi. JIJist 5TOro BoCHoIb3yeMest MeTOIOM HANMEHb-
mux KBapatoB. Ilycts B ipoctpanctee S1(11) BeiOpan 6asuc ly, . . ., l,, Toraa

n

Ly(f)(x) = ) ajli().

i=0
Yrobsl HaiiTu unciaa a;, ¢ = 0,...,n, Hy?KHO PEMINTb CHCTEMY JIMHEHHBIX
YPpaBHEHUT
G-a" =c,
3gecs G — 1o marpuna ['pama, snementsl koropoit g;; = (I, 1) 4,7 =0,...,n,
a KOOD/IMHATHI BEKTOpa ¢ onpejesitores 1o dopmyie ¢; = (f,1;), 1 =0,...,n.
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Teneps HykHO BeIOpaTh Oasuc nmpocrpancTsa S1(11). DTo MoxKHO cjiesaTh pas-
HBIMU CIIocoOaMi, HO HamrboJiee YI00HBIM sABJIsgeTcd 6asuc n3 B-craitnos. [1o371-
Hee Mbl TTOKaXKeM, Kak 6a3uc n3 B-ciutaitnos BeiOpaTh B mpoctpanctse Sk, (11).

Jlomamnsbie l;, 1 =0, ..., n oupemessiorcs 10 popMyJIe

(v — i
—, Ti1 ST S X
Lj — Tij—1
li(z) =< Tit1 — X
—— % ST < T
Tiy1 — Ty
L 0 B JIDYTUX CJIy4Yasix,

3IECh T_1 := T(; Tpil := Ln.
Hamnpuwmep, 6asuc npocrpancrsa Sp(I1), rme 1T :
COCTOUT M3 YeTbIpex (DYHKIWIL:

a=x)<x1 <Ty<x3=2",

\ o o /.\ oo /.\ o o /.
Xo X1 X2 X3 Xo X1 X2 X3 Xo X1 X2 X3 Xo X1 X2 X3

Iy I, I3 |4

TeHepb HY>KHO BbIYUCIUTHL MaTpuily I'pama G. s sToro Haiijgem

(1;, 1)) f Li( x)dx. Tlpexne Beero samerum, uro (l;,1;) = 0, ecin
li—j| > 2, TO ecTh Marpuiia G CUMMETPUYHAA U TPexAuaroHaibiast. Boraucmm
,n—1. Ilycts

(13, 1;). 3mech HYKHO BBIIEJNTD /1B caydas: ¢ = 0,n win i = 1,
1 = 0, Torga

1 2 T
! T1 — Xy r1 — T

j (@)@ = [ (Z%_;) = 323:11:2; T T

Lo

AHaJOru4Ho

Lp — Tp—1 Lp+1 — Tn—1

/ ()l (z)de = 3 = ;

b
/ 2(2)dz — %



Boraucanm reneps (I, li1):

Ti+1

/bli(a:)liﬂ(x)da: = /li(x)liﬂ(x)da: =

Ti+1
1 (r —x;)® 1
= - ir] — r)d————— = —
(afiJrl _ xz’)2 (SIZ‘ +1 LU) 9 6(

Tit1 — Sl?z)

Urak, nmeeM cuctemy JIMHEIHBIX ypaBHEHUI

Ty — Ti « Lit1 — Tj—1 « Tit1 — Ty «
() s (52 i ()

- [ W@ @, =0 ()

LTi—1

[Tonesno 3ameTnTnb, uTo (G — 3TO MATPHUIA C JUATOHAJILHBIM IIPE00IaIaHIEM.
s permenns Takoil cHCTEMbI MOXKHO ITPUMEHHUTH METO/I ITPOIOHKI.

Jlomanyto Lo(f), mocTpoeHHYIO TI0 METO/y HANMEHBINX KBAIPATOB, MOXKHO
PUMEHSITh JIjisi TpubjinzKenus u B npocrpanctse Cla, b].

Teopema 1. ITycmo f € Cla,b], mozda

I = Lo Pl < 4+ min 1 = Ulctos:
1

HokazareabcTBo. Pacemorpum omeparop Ly : Cla, bl — Cla, b], koTopbrii
KayKJIoil pyHKiuu f craBuT B cooTBeTcTBHE JIoManyto Lo(f), onpejessiemyto
n3 cuctembl (1). Tax kak Lo — muHeiinbiit onepatop n Lo(l) = 1 naa [ € Si(I), To

1f = Lao(f)llcrap < (1+[[L2f)) - Jain 1f =1l

Onennm reneps || Lol|. diist sToro 3amernm, ato

1Zo() oty = max |af] = |a],

AR

371eCh @ — 9TO 3HAUEHH: JIOMAHON B y3/1axX pa3OMeHus. YMHOXKNIM j-€ ypaBHEHHe
6

cucrembl (1) Ha ————— TOJIYIUM
Lj+1 — Ly

= (wj—mpa)aj_ g+ (20— 35)a)

*k

Lj+1 = Lj-1

9



Vurem, uro |a; 4| < |aj|, |aj, | < |aj], Tormna 2]a}| < |bNJ| + [a}| nm

Tj41

6

a;| < —— z)|l;(x)dx.

51 < ——— [ @ILw
Tj+1

Ocraercst 3amerutb, uro [ I;(x)dr =

Tj—1
HEPaBE€HCTBOM OTCIOAa CJIEAYET, 9TO

| Lo ()llcap < 3+ 1 fllcpan-

Tj+1 — Zj

5 . Bmecte ¢ mpeabiaynmm

Teopema goxkaszaHa.

IMpumep 1. 3adana dynxyus f(x) = 22 u pasbuenue x_; = —1,
rg=—-1<x1=0<m9=1<uz3=3, x4 =3. Hatimu somanyio Ls(f).

[TogcraBus 3navenue y3y08 B cucremy (1), mosydnm

(

%-a8+6-a"{:00
) é-a§+§-a}<+é-a§:cl
%-a}‘—l—ag—ké-a}g:cg

WM B MaTPpUIHOM BUJIE

/11

= =00

3 6 \ .
1210 a; Co
6 36 a | _|a
1 1 as )

\ 0 55/
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Pemmus cucremy, naiijem,aTo

., 206 . 5
Qg = g ~ 078, a; = —% ~ —007,
., 17 ., 272
Gy =53 ~ 0.5; a3 = oo ~ 8.24.

I'paduxn 3ajannoit pyHknuu [ u I1M0JIy-
qeHHOil  stomanoit  Lo(f) us0obparkeHb
44 Ha PUCYHKE.

Bamaua 5. I[lycmv 3adana pyrryus
flx) € Si(Ilg). Cayuatinvm obpasom
Hemrozo "ucnopmumos "amy dynxyuro. Ilo-

"1 AYHUBWYIOCA DYHKUUIO NPUOAUSUMD
a) UHMEPNOAAUUOHHOT AOMAHOT;
1 1 3 6) nomaroti Lo(f).
Cpasnums  noepewrocmu
NPUOAUHCEHUA.

Bamaua 6. Hatumu aomanyro us npocmpancmea S1(Ile) daa pynwyuu f, uc-
noavaysa cucmemy (1):

a) f(x) = |z —2|, e : 0 <1 <2< 4;

6) f(x) = si Me:0< < clcn
f(x) =sinx, ¢ 3 <7<3<T

) f(x) = M : < —Scpo<c el

8 T) = Ccos, £ 5 1 15

2) f(x) =2+ |z — 2, Me:0<1<2<4

d) f(x) =e" + ||, e —1<1<2<4

Bamavda 7. Hanucamv npoepammy npubsudicernus GyHKUUL ¢ moYHOCMbIO
£ UHMEPNOAAYUOHHBMU AoMarbMu u3 npocmpancmea St(11,). Pasbuenue 11,
nodobpamv 6 3a8UCUMOCNY OM €.

Bagaua 8. Joxasamuv, wmo gynkyuu 1, x —xg, (r —x;)1, i=1,...,n—1
aeasromes bazucom 6 npocmparncmese S1(Ilg); sdecv x4 = max{0,z}. Omwme-
mum, 4mo maxoti 6a3uc Ha3vi6aemcs YCeUeHHbLM CINENEeHHBLM.

Bamaga 9. Pasaoorcums gynxyuwo f € S1(Ile) no cmenennomy ycewernmnomy
oasucy, ecau & = (0;1;2;3;3.3;4;6;7;8), f(3) =2.1, f(3.3) = —-2.1,
a4 60 BCET OCMAALHLLT Y3AaT padbuenus f npunumaem suavenue 0.1. Ilpu 6vi-
wucAeHuu bpams moavko dee snavausue uudpol. Mcnosvsys nosyvueueecs pas-
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aootcenue, soucaumy f(7.5). [louemy pesyavmam omaudaemca om mourozo
gnaverus f(7.5) = 0.17 Pewumo amy oice 3adany, ucnoav3ys B-cnaatino.

4. IlpubankeHne MHTEPHOJIAIMOHHBIMU
KyOndecknMm ciuiaiiHamMu gedekra 2

[Tycrs 3amana dyukuus f Ha orpeske [a, b] u 3ajano pasbuenne
IT:2)=a <21 < 29 < -+ < x, = b B y3snax pa3dueHusi u3BecTHbI IIPO-
u3Bojabie dyukiwn f. Tpebyercsa naiitn craiin s w3 npocrpancrsa Ss, (11),
v=1(2,2,...,2), taxoii uro s(x;) = f(x;), s'(z;) = f'(z;), i =0,...,n. Cunaiin,
YJIOBJIETBOPSIONTIIIT STUM YCJIOBUSIM, Oy/leM HA3bIBATH CTIJIaiiHOM dpMuTa. lTak,
HaM HY2KHO IIOCTPOUTDH CILIAiH S TaKOil, 4TO

1) s(z) =pi(z), ©; <x < @iy, pi € Ps;
2) s € Ca, b];
3) s(x;) = f(x;), §'(x;) = fl(x))i=0,...,n.

Mmuoro4aiennl p; onpegeuM U3 yCJI0BUIL:

pi(zi) = f(x); pi(zit1) = f(ziy1);
pi(zi) = fl(xi);  pi(wia) = f(wi).

Tak Kak

s(zi +0) = pi(z;) = f(x3);
s(zi — 0) = pi—1(xi) = f(2s),

TO CILJIAliH S HENPEPbIBEH B TOUYKE X;. AHAJOTMYHO JIOKA3BIBAETCS, UTO Y S €CTh
HelpepbIBHAA [TPOU3BO/IHAA.

[lepeiiem K HaXOXKJIEHNIO MHOTOUJIEHA ;. I 9TOr0 BOCIIONIb3yeMes cxeMoi
KpaTHoil mHTeprosinnn. CocTaBuM TaOJINILY pa3Jie/IeHHbIX pa3HOCTEIl.
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TabJmnia pasjie/IeHHbIX Pa3HOCTe

Xi f(Xi) f(Xi, Xj) f(Xi, Xj, Xk) f(Xi, Xj, Xk, Xl)

f(@i)N,
z; f($z)< f(xu xz—i—l) f (xz) = q

Li+1 — L \
Bi — «;
(@i, xz’+1)< =
. Lit1 — T
f/(xi 1) - f(%‘;%‘ 1)
Tiy1 f($i+1)< u =B
Lit1 — g

f,(CUHl)f

Lit1 f(l’i+1)/

Vcnonp3yeM mHTEpHoOIATMOHHYI0 (hopmy HbroTona:
pi(x) = fa:) + f'(2) (2 — @) + ai(e — 2)* + (e — 2)* (2 — i), (2)

CxeMa II0CTPOeHNs CILIAfiHa DPMUTA HOCUT JIOKAJILHBINH XapakTep. 9TO 1103-
BOJIsIET OIEHUTH MOTPEITHOCTh Ha KAaYKJIOM OTpe3Ke [T;, Tii1]:

(@) = f(x)] < (‘””MZ— )

4
NESI .

4

Hampumep, ecin ecth paBHOMEpPHOE pasdUMeHne oTpe3Ka Ha 1 dacTeil, To

If = sllcpas = O (n7%)

nns dynknmn f € C4a, b).

PacemoTpuM Tenepnb ciydaii, Korja U3BeCTHLI TOJLKO 3HadeHns (pyHKIun f
B TOUKax x;. Mbl XoTesn Obl UCIOJIB30BATH OMUCAHHYIO BbIe cxemy. s 9Toro
HY2KHO TIpHOJINZKeHHO Bbrancauts f(x;). Hafijgem MHOrOWIEH p cTENEHN HE BbIIIE
2, mist kotoporo p(xi—1) = f(xi—1), p(z;) = f(x;), p(xiv1) = f(xip1). Tak kax
p(z) = f(x), o s; = p'(x;) = f'(x;). Oboznaunm s; = p'(x;).

I3BecTHO, 9TO $; JlaeT MOpsIOK puOInzKeHust ipon3Bojanoit f’(x;), paBHbIii
0] ((xiﬂ — xz)2) Bamenstss B Tab/uie pasjie/ieHHbIx pasHocreit f'(x;) Ha s;, 10-
JiyanuM GOPMYJIBL /1T BLIYUCICHIS NHTEPIOJISIIMOHHOrO cIiaiina nedexra 2, Ko-
TOpbIil HasbIBaIOT ciLIaiinoMm Beccess.

Crmunaitn Beccesst xy»ke npubsizkaer pyHKIINIO, 9eM CIJIaiiH DPMUTA, HO 3aTO
HE HY’KJAeTCa B JOIOJHUTEILHON nHdOopManum o npon3BoaHoi pyHkimn f.
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Bamaua 10. Jasa ¢pynwuyuu [ u pazbuenus 11 natimu cnaatin pmuma, uc-
noavaysa popmyavs (2):

2 > ()
a) f(a:){ i+j’<0x._ II: -2<-1<1<2.

6) f(z)=|z*—1[; II: -2<0<2<3.

2’ +2x, x>1
6) f(a:):{ 29wl M: -1<0<2<4.

Hocmpoums epaduru Gynryuu u cnaaiina.

Samava 11. /laa pynwuuu f u pasbuenus 11 us npedwdywezo sadanua naii-
mu cnaatin Becceas.

Iocmpoums epaduru Gyrnkuyuy u cnaaing u Cpasrumb ¢ NPUONUHCEHUEM
CNAATHOM IpMuma.

Baga4da 12. Busecmu opmysy s naxoxrcoenus S;.

Bamaua 13. Hanucamv npoepammy npubsusicernus dynrxuyuyu [ na ompes-
ke [a,b] ¢ mournocmuvio € ¢ nomougwto cnaatinoe Ipmuma u Becceas. Cpasrumy
PE3YALMAMBL PAOOMDBL NPOLPAMM.

Samada 14. Buisecmu hopmyry, 6uiparcarowyro S; Yepes 3naieHus GyHKuuL
f, 68 moukaxr x;_1,x;, Tir1, ECAU CHUMAMD, YMO Y204 HAKAOHG Kacamervonol x f
68 Mouke x; paser yaay Mmexncdy cexyueti, nporodAswet Yepes movwky T; 1, Ti, U
cexyuieti, NPorodauLeti Yepes T, Tiiq.

5. llpubimkeHnne KyonmdecKuMmn
MHTEePIIOJISIITMOHHBIMI cILIaliHaMu JedekTa 1

HanmomuuMm, dto KyOmueckme criaiffael  jedexkta 1 — 39TO  KyCOUHO-
HOJIMHOMUAJIbHBIE (DYHKIINY, JIBaXKIbl HelpephbiBHO juddepeniupyembie. Coxpa-
HUM 00O3HAYEHUSI IIPEJIBIIYINEero pasjesa. Torma yejaoBus NHTEPIIOISIIIIN:

pi(zi) = f(xi), pi(ris1) = f(@ig1), i=0,...,n—1
Vesi0BHs MIaJKOCTH BO BHYTPEHHUX TOUKAX:
pi(x) =85, Pi(wiv1) =sit1, i=1,...,n—2.
Yucna {s;} onpemennm mosnee.
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[IpoBepum, 9aTo S - HENIpepbIBHO JuddepennupyeMast byHkius. leiicTBureb-
HO,

S(r;—0)=p;, (r;))=s; u §(x;+0)=pi(z;) =s;.

Hucna s; orpeiesuM n3 ycaoBUil

Alw) = plaw), i=1.n—1 ¥

Bamensist B Tabsune 1 f'(z;) Ha s;, moaydum, 9ro

pi(x) = fag) + sile — ;) + il — )" + yile — )2 (2 — 2ip1),
a; — S; Si+1 — Q4 ﬁz — Oy

= = T

raie o; — ) )
Ti41 — X4 Ti4+1 — T4

)
Ti4+1 — T4

sneck a; = f(Ti, Tiv1).
Borancus pf (x), moaydnm

P! (z;) = 20 + 27vi(x; — xig1) (5)

i (i) = 205 + 49i(@i1 — ). (6)
N3 dopmyi (5), (6) u yenoBus (3) umeem

a; + il — xip1) = im1 + 290 (2 — i), i=1,...,n— 1

Ocraercst uCroib30BaTh (4), U MbI TOJYUUM CHCTEMY JINHEHHBIX ypaBHEHUT
OTHOCUTEJIBLHO HEN3BECTHBIX S;.

OcobeHHO IIPOCTO 3Ta CUCTEMA BBILJISIINT, KOI/a 3a/IaHO0 paBHOMEpPHOE Pas30di-
eHue, To eCcThb X411 — x; = h. Torma

Si—1 +4s; + sip1 = 3(a; +a;i—), i=1,...,n—1 (7)

3aMeTnM, 9TO MOJIyUYeHHas! cucreMa uMeerT n — 1 ypaBHenuil u n + 1 Hems-
BeCTHBIX. UTOOBI crcTeMa MMesa eJIMHCTBEHHOE PeIlleHre, HYyKHO J00aBUTh JIBa
JIOTIOTHUTEILHBIX YCITOBHS.

Buwibop epanuunviz yciosul

Bribop rpaHudHbIX yCJIO0BHIT 3aBHCHT OT WHMDOPMAINN, KOTOPasi H3BECTHA
B TOYKaX @ 1 b (min BOJIN3M 9THUX TOUEK).

1. ITycrs mbt 3naem f/(a) u f'(b). Torna s = f'(a) u s, = f/(b).

2. Ilycts mssectnnr f’(a) u f”(b). Torma py(xo) = f"(a) u pll_i(x,) = f"(b).
Y100B! 3ammcaTh 9TH YCJOBUS B TEPMUHAX S;, ucrosb3yeM (5) npu i = 0 u (6)
npu ¢ = n — 1. [osyunm

2040 + 2’}/0(.%0 - .Tl) = f”(a) nu 2&n_1 + 4%1—1(3% - xn—l) - f”(b)
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I3 (4) okoHUATEIHLHO HMEEM

f"(a)
2

250 + 51 = Sf(xOJ xl) - (5171 - .T()),

1" (b)
2

Sp—1+ 28, = 3f(xn717 xn) + (Q:n - xnfl)-

3. Ecim m3BectHbl 3nadenust pyHkimu f BOJM3KM ToUeK a U b, TO MOYKHO T10-
CTYIUTDL cJieIytonuM obpaszom. [lo a u Tpem OIMKANIIIM K @ TOYKAM MOCTPOUM
MHTEPIOJIANMOHHBIN KyOnaecKnit MHOrOWIeH ¢g,. Torga sg = gl (a). Anajorundano
Sn = gZ/)<b)

4. Eciim HeT HUKaKOM JIONOJIHUTEIbHOM WHMOPMAIUNT, TO MOYKHO IPUMEHUTD
yesoBue "orcyrerBme yzia'. Umcna sy n S, BBIOMpAOT Tak, 9TOOBI py = Pi
U pPpo = Pp_1. B 9TOM cilydae TOUKU X1 U Tp_1 HE OYAYT y3jaMu pa3dUeHuii.
[TokaxkeM, Kakue JBa ypaBHeHUst HY:KHO Oyjer nob6asuth K cucreme (7). Tak kak
p((f)(:zsl) = pa1) u p? y(n1) = P (z0o1), i = 0,1,2, To ocTaéTes HoTPe6O-

BATH, ITOOBI pgg)(xl) = pgg)(acl) i pf?g_)Q(xn_l) = ps’_)l(xn_l).

(4)

13 dopmyier (4) caenyer, aro p, ' (x) = 65, @ = 0, 1, Tor/1a noJiyqaem ycaoBus

Yo=71 B Yn-1= Yn-2.

lTak, B TepMuHax s;:

so(wz — 1)° = s1((21 = 20)* — (w2 —21)%) = sa(w1 — 20)* =

= 20,0(1?1 — 33())2 — 2a1(a:1 — 1?0)2

Sn—Q(xn _xn—l)2 —Sp—1 ((xn—l _xn—2)2 - (xn _-rn—l)Q) - Sn(xn—l _xn—2)2 —

2 2

= 2an—1($n—1 - xn—Q) - 2an—2(xn - xn—l) .
HaunboJiee 1pocTo 3TH yCA0BUS BLINISAAT B CJIyUYae PABHOMEPHOIO PA3OUEHUs:
So— Sy =2(ag—ay1) m Sy_9— S, =2(ap_2— Ap_1). (8)

IMpumep 2. [Tycmo f(x) = 2%, 20 =0 <21 =1 < 19 = 2 < 23 = 3. Hyvrcno
nocmpoums kybuveckud cnaatin deexma 1, cuumasn, wmo f'(0) =0, f'(3) = 6.

OTBeT B 9TOI 3a/1a9e MOYKHO HAIUCATH Cpas3y, TaK KakK (PyHKIUs f yI0BIETBO-
psieT BceM yesrousiM (HatoMuuM,4to Py C Sk, (1le)). Tem ne Menee mbl perrinm sty
3a/1a1y, YTOObI MPOBEPUTH MPABUILHOCTL HAUCAHHBIX hopMmyJi. Takue yHKITIN
0JIE3HBI B KAYECTBE OTJIJIOUHBIX IPUMEPOB /I pa3pabOTKI MPOIPAMM.
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[lepeiiiém x pemenuto. Tak kak pa3buenne paBHOMEPHOE, TO CUCTEMa MMEET
BT
So+4s1 + s9 = 3(&0 + al)
$1 + 489 + s3 = 3(&1 + CLQ).

YuaureiBas, 910 a; = f(x;, xi1), nonyanm ag = 1; a; = 3; as = 5. U3 ycioBus
cienyer, aro so = f(0) =0, s3 = f'(3) = 6.

Pemus cucremy, nosyanm, 9to so = 4, s = 2. Teneps B dhopmyne (4) mos-
craBuM s;. Homyunm ag = 1, By = 1, 7o = 0, mostomy po(z) = 22. Anamorudno
Hafigém, uro p;(x) = 2%, i =1, 2.

IMpumep 3. ITycmv sadanve gynxyua f(x) = 222 + |z — 1| u pasbuenue
xo=—-1<2=0< 29 =1 < 23 = 2, Hatlimu uHmMePnosAUUOHHIT KYyOUYe-
ckuti cnaatin s degpexma 1. Cuumamo, wmo 3nauenue f'(2) useecmmno, a eémopoe
2PAHUYHOE YCA0BUE BHLOPAMY,

a) ucnoavays npuém "omeymemeus "ysaa;

6) npubausicérnno evuucaus f'(—1).

Pertenne. Vcnonbzyem npuém "orcyrersust"y3mna. 13 dopmysisl (8) mosryanm
ypaBHEHHE

S — SS9 = —8. (9)
Buech yumu, uro ag = f(—1,0) = =3; a1 = f(0,1) =1, as = f(1,2) = 7.

Jobasus k cucreme (7) ypasrenue (9) u yauTbiBast, 910 S3 = 9, MOJTyIUM CHCTEMY

80—82:—8
So—|—481—|—82:—6.
s1+4s9+9=24

11 29 27

Pemmus ee, moyunm s = ——; So = —; S = - Nnmeem

7 7
Py = 1—7x—|—2x2—|—?x3. I3 nocrpoenus cieyer, ato pr(x) = po(x) (nposepbre!).

3 dbopmyser (4) momyamm

29 20 6
po(r) =2+ —(r—1)+ —(z — 1)2 — —(x — 1)2(:10 —2)
7 7 7
win
17 41 44 6
po(r) = — — —x + —a* — =2,

7 7 7 7
Jnsg  KOHTpPOJIA  TOJYYEeHHOTO  pe3yiabTaTa  I0JIe3HO  MPOBEPUTH,  HUTO

P (1) = p\’(1),i=0,1,2.
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Urak,

11 4
1 — —x + 222 + =23, —1<z<1
s1(x) = 7 7
17 41 +442 6 . | <y <9
- 7:19 7:U 7x, <z <2

[Tepeiigém Terepb K HAXOXKICHUIO CILTafiHa S1, TPUOJNKeHHO Berancans f(a).

it 9TOr0 MOCTPOMM MHOTOYJIEH P, BbIOpaB, Hampumep, rg = —1; x; = 0;
To = 1, x3 = 2 B KadecTBe y3JI0B HHTepIo/siunn GyHKuuu f. 3aMeTuMm, 4To
MOKHO OBLJIO BBIOPATH JIIOOBIE YeThIpe YUC/Ia U3 00JIACTU OINpeJie/IeHIsT (DYHKITNN
5 4 2 1 3 ~/ 13
f, 6mmskue x a. Torga p(z) = 1 — 3 + 227 + 3% Tak kax p/'(—1) = —3 10
13
So=——3" HaJsiee noctymaeM Kak B IIpeJiblyiem rnpumepe. Perraem cucremy
13
—;4—481—}-82 = —06
81—|—482+9:24,
13 13 37
MO MHCTAM Sg =~ 81 = o, 82 = o, 83 = 9, ucnosb3ys dopmynb (4),

HAXOJIUM Py, P1, Pa-
B pesynbprate nogydaem

( 4 1
1—§x+2x2+§x3, —1<x<0
13 16 2
s2(x) = 41— —ax 4+ —a? + ~a°, 0<z<1
9 9 3 -~
23 55 58 83
— — —T + —x° — =x°, 1 <x <2
\ 9 9 9 9

Bamada 15. Hatdmu unmepnossuyuonnoii kybuveckutd cnaatln degexma 1
ors pynrkuyuu f. Pasbuenue, cocmosauiee u3 4 mouer, 6blOpamv camocmosment-
Ho. I'panurnvie ycaosus 6vibpams mpems pasaudinvmu cnocobamu. Hapucosamo
epapury f u Hatidennvix cnaalinos si, So, S3. Cpashumsb mounocms npubausice-
HUA.

a) fo) = |z(z =)@ -2); 6 flx) =a" — 2%
6) f(x) = 2" 2) f(x) =22 —4] — |z +1].
Bagada 16. Hanucamv npoepammy 0if HATOAHCOEHUA UHMEPNOAAUUOHHOR0
Kyouueckozo cnaatling s depexkma 1 ¢ mownocmuio € 0aA 3a0aHHOT Ha OMmpe3Ke

la, b] pynryuu f. Pasnomeproe pazbuenue nodobpams max, 4mobv, no2peutHocms
npubAuUACEHUSA HE NPEBOCTOUNA €.
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Bamava 17. Hanucamv npozpammy 0ia npubsuACcEHH020 SbUUCAEHUA UHIME-

b b
2Pana, UCNOAL3YA UHMEPNOAAUUOHHBIT KYOUUECKUT CnAGTiN.: f f(x) = f s(z)dz.
a a

6. Ilpubanmkenue nmapadoamdecKUMU cIJIaiiHaMM

B sTom pa3zjese Mbl pacCMOTPUM JIBa CIIOCO0A TTPUOIMKEHIS apadOImIecKn-
Mu ciutaiinamu. [lepsolit criocod OyjieT aHaJOrMYeH TOMY, KaK 3TO ObLIO Clle/IaHO
B ciydae npud/mkenns Kyondeckumn citaitnamu. OHaKo, Kak Oyier 1mokKa3aHo
1103J1Hee, STOT CII0COO 00JIa/IaeT CYIIeCTBEHHBIM HEIOCTATKOM: HeOOJIBIITIE JIOKAJIb-
Hble M3MEHEHHUsI B JIAHHBIX HPUBOAAT K OOJIBIION MOIPENIHOCTH ITPUOJINZKEHIIS
Ha BCEM OTpe3Ke, Tjie 3ajiana (yHkius. Bropoil crocod npubimkenus 6osee
YCTOWYUB K JIOKAJbHBIM MOTPEITHOCTIM B MCXOHBIX JaHHBIX, HO JIJISI 9TOTO IIPU-
JIETCST B3ATh Y3JIbl HHTEPIOJIAINN, HE COBIAJIAIONINE C y3JIaMu Pa3OoueHus.

[Tepeitném k ommcanuio nepsoro aJjropurma. CoxpaHum 0003HAUYEHMS
MpEebIIYINNX pa3ienoB: OyaeMm mnpubsuxkare ¢yHkinuno f Ha orpeske [a, bl
napaboJInIecKM CILIaiiHOM § JiedeKTa 1, y KOTOpPOro y3Jibl pa3bueHusd
xo = a < xr; < ... < x, = bcoBuajamT ¢ y3jaMu UHTepHo/sauu. Tak Kak

s(x) = pi(x), x € [z, xip1], TO pi(x;) = f(24), pi(xiv1) = f(2is1). Ocrasmmiics

T+ Tipq .
B =vj,1=0,...,n—1.

Henssectubie {v; } HailéM, yIUTBIBASI, UTO CILIANH § SBJISIETCS HEITPEPBIBHO Jin-

depennupyemoit GpyHKIIed.
B ciaydae paBHOMEPHOrO pasOUEHHs ¢ IaroM A MoJIyIuM CHCTEMY

CBOOOJIHBIN ITapaMerp 3aJaJ UM B BUJE P; <

i1+ 6fi + fie .
l/i+1—|—VZ':f1 ‘Qf / 1, i=1,...,n—1, (10)

sieco fi = f(x;).

DTa cucrema cOCTOMT U3 n — 1 ypaBHeHHUii ¢ n Hem3BecTHBIME. Ecm 3a1aTh
JIOTIOJTHUTEIbHOE yesioBue, To cucrema (10) 6yeT nMeTb e IMHCTBEHHOE PEleHe.
[Tycrb MBI pasHbIME criocObaMU 3aJa/n vy U Dy. Torma moryanM jBa napabosimde-
CKUX cIitaiina s u §. Haiimem ux pasuocts § = s —3§, (0 = v; — ;). U3 (10) nmeem

Diy1 = —D;, oTKysla caeayer, uto Ui = (—1)'0y, 1 = 1,...,n — 1. Hanomuum,
R _ To + X1 [Tyt 21
yrovy = — 0 =8| —— | -5 —— .
2 2
Torna

3jech yuin, 4ro pi(x;) = pi(x;), j = 4,7+ 1.
Orciofia coejtyet, 9T0 BBIOOD 4 BJINSET Ha S Ha BCEM OTpeske [a, b).
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IIpumep 4. I[lTycmv 3adana pynkyus f(xr) = |x — 2| na ompesxe [—2,3].
Hyotcno npubausumov napabosudeckumy, cnaainami S U S, ecat 3a0aH0 Pa8HO-
meproe pazbuenue ¢ wazom h =1 u vy = f(=1,5); v = f(—1,5) 4+ 0, 1.

Pemenne. B nepsom ciaydae u3 cucremst (10) mosyanm

2—ux, —2<zx<?2
s(z) = ’
10 — 92 + 227, 2 <z <3
Bo BTOpOM ciyuae nmeeM
(12— 2,22 — 0,422, 9<r< 1
2 — 172,60 — 71,622, -1<z<0
§(x) = ¢ 2 — 24,6z + 23,622, 0<zx<1
—93,2 + 141, 8z — 47, 622, 1<2<2
\259,6 — 217z + 43, 622, 2<x< 3.

Ecnan mapucoars rpaduku f, s, §, TO Mbl YBUIUM 9TO CILIAH § 1aéT OUeHb

1j10xoe npudbsmkenne GyHkiun f.
PP n—1

[lepeitiiém ko BrOpoMmy criocoby npubsmKenus. Ilycrs teneps {7}, — y3-

JIbI HHTEpHOJISIN, & {2, }7 — y3/bl pasdueHns napadoJIIecKoro ciiaifna. ¥3-
Ti+1 + T

JIBl MHTEPIOJSIUN U Y3Jibl pa30ueHust BbIOEpeM TakK, 4TOObl T, = —
_ b—a
i=0,....n—1l,ax; 1 —x;,=h= — O6ozuaanm p;(x) = v;, pi(Tit1) = Vis1,
t=0,...,n— 1. Ilpu sobom BbIOOpE UKCesa V; CIUIAMH S sIBJIsIeTCSA HEIIPEPbIBHO
dyuxrmeit. Tak kak p;(7;) = f(x;), TO, UCMONB3YsT UHTEPHOISIIUOHHYIO CXEMY
HpioTona, moyanm

2(fi — vy)

- (x — x;) + iz — ;) (x — T3);

pi(x) =v; +

2(Wis1 + v — 2f;)
h? ’

311eCh (v = T <o < Ty

OTkyza nMeem

/ 4fi = 3vi + vin / —4fi+vi+3vin
pi(xi) = h ; pi(Tit1) = 7 :

Heunspectubie uncna {v;} HaiijiéM U3 yCjaoBus
i1 (i) = ().
[Tomyaum cucremy
Vi1 +6v,+vi=4fi 1 +4f;, 1=1,...,n—1. (11)
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st Toro aTobbl cuctema (11) nMmesia eJIMHCTBEHHOE DPEIIEHNE, HYYKHO B3SITh
JIB& JIOTIOJTHNTETBHBIX I'PAHIYHBIX YCJIOBHA. DTO MOYKHO CJIeaTh TaK, KaK MbI 9TO
JleIan B cydae NpuOJInyKeHnsT KyOnd4ecKIMU CIIJIaiiHAMI.

Bagada 18. /s ¢pynxyuu f, 3adanmnot na ompesxe |a,b], nocmpoums dsa
NaApadoONUECKUT UHMEPNOAAUUOHHDIT CnAAlNG S, S depexma 1. V3wl unmepno-
AAUUU BVLOPAMD COBNAAIOUWUMU C Y3AAMU PA3OUEHU

To + 21
a=x0<x <<z, =>b. B nepsom cayuae eviopamv vy = f — )
. To + 1 .

60 6mopom — vy = f — +0, 1. Hapucosamuv epajduru f, s, § u cpasnumo
NO2PEWHOCTIU NPUONUHCEHUA.

(l) f(x) :$2+2$+3, [avb] — [_2;2]7 Li+1 — Ty = 1;

6) f(.flf) - xQ + Q‘ZE‘ + 37 [avb] - [_272]7 Tit+1 — Ty = 17

2
r+2x+1, x>0

6) f(x) = ’ - a,b] =[-2,4], =z —x; =2;

V1@ =t somst aey @H=24 @

8) f(zc):|x+1], [aab]:[_272]7 xi-i—l_xi:l-

Baga4da 19. /s gynruuu f, 3adannot na ompeske [a,b], nocmpoums na-
PaAbOAUMECKUT, CNAGTH S 6MOPYIM CTLOCODOM (Y3AbL UHMEPNOAAUUL HE COBNAJAIOMm
¢ yaaamu pasouerus). Cuumamos vy = f(a), v, = f(b). 3amem nocmpoums emo-
potl napabosuveckuti cnaatin §, cwuman vy, = f(b), a oy = vy + 0, 1. Cpasrumo
noepewnocms npubsuscenut, napucosas epaduru f, s, 5. Cpasrums nepevit
u 6mopoti cnocobwv, npubsuscerus. Bee ucrodnvie dannoie 63amv us zadavwu 18.

Samgada 20. Hatimu napabosuveckue cnaatinw Sq, Sp € Y3AaMU Pa3OUEHUA

T; + Tip1
X0y ooy Ty U YSAAMU UHMEPNOAAUUY T; = — Tit1 — x; = h, xomopovie
00PAUWAOMCA 6 HYAD 60 BCET Y3AAT UHMEPNOAAUUU Ty, - .., Tn—1 U Sq(a) = 1,

a sp(b) = 1. Hoxasamo, wmo s,(b) = 0, sp(a) =0, (n > 1).

Bagada 21. ITycmv s u 5 — napaboiureckue cnaatinw, NOAYYEHHbE U3 ClU-
cmemor (11) us mex orce UCTOOHVT DAHHBIT, HO C PAZHBIMU DONONHUMENLHBLMU
BHAMEHUAMU Vg, Uy U Dy U Uy. Jlokazamo, wmo s—8§ = as,+ s, ua ~ (s—3§)(a),
B~ (s—3§)(b). Kax us smoeo cdesamn 61600 0 mom, 4mo 6uwbop Vy U Vy, CUABHO
BAUACT HA NAPAOOAUMECKUT CNAATH S AUWD 6 OKPECTNHOCTIU MoveK a U b.

7. B-criaiiapl

Panee (cMm. onpenesierne 2 aa ¢tp. 5) Mbl BBeJn ipoctpanctso Sk, (I1). Boee
OIPOOHO MBI U3y4mIN TTpocTpancTBo Jomanbix S1(Il) u mokazasm, Kak MOXKHO
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BbIOpaTh Oasuc, cocrosimuit n3 B-cruaiinos. Ceiftgac Mbl HaiijiéM 0a3uc B 1PO-
crpanctee S, (1), cocrostuuit u3 B-cruiaitHos.

Onpepenenne 3. [lycmv t = (ti)f\il — HeYOLIBANULAA NOCACIOBAMENLHOCTIIL

y3.408. B-cnaatin cmenenu e boaee wem k oas nocaedosamenvrocmu t onpede-
AAEMCA PABEHCNEOM

x —t; livkt1 —
Bi k() = ———Bij-14(7) +
Livk — ti Livky1 — tig1

u (12)

1, ecauz € [tj,tjy)

Bii1p—1.4(7)

Bjoi(r) =
O, 6 OCMaJbHBLT Cﬂy%aﬂx.

B nanbreitiiem nHAeKCH k 1 ¢ MBI OyJIeM NHOT/Ia OIyCKaTh.
Pacemorpum HekoTopbie ipumepbl. [lyets k = 1, & = (&, L1, tiva),
ti < tiy1 < tiz2. Torga, 4ToObBI BEIMUCIUTL B; 1, Hy2KHO 3HaTh Bjg 11 Bii1:

B
RN
By B

i+1,0

Pacemorpum jiBa ciyuast: x € [, ti1) u x € [tiv1, tire]. B pesyibrare
u3 dhopmyit (12) nomyunm B;p (CM. pHC. HUKe CJIEBa).

[Tycrs reneps t; = ti41 < tiyo (cM. puc. nmke cupasa). Torma Big(z) =0 n

litg — @
Bii(z) = tivo — tit1
0 B OCTaJIbHBIX Cﬂy‘{aHX.

T € [tiz1,tite),

22



Paccmorpum ciiyuait £ = 2. MoxKHO HapucoBaTh CJIEAYIONLYIO CXeMY JIJIsI Ha-
XOKJeHHd Cclltaiina B; o:

Bio \
Bia / Bit1a
Bio Bit10 Bitio Bit20

Tenepb BeE 3aBUCHT OT BbIOOpPa Y3710B t = (;,t;41, tiva, tir3). Bo3MoXKHBI TaKHE
CIydan:;

1) t; < tiy1 < tizo < tigs;

2) ti < tip1 < tivo = tiys;

3) ti <tip1 = tira = tiys;

4) t; = tiv1 < tiya = tigs.

['padukn cooTBeTcTBYIOMUX B-CcltaitHoB B; 9 ¢M. Ha PHCYHKax HIKe.

1 2

t; tit1 L2 tii3 t; tiv1 tiy2 = tiy3

P

t; tiq =1 =13 t; =14 tiv2 = tiy3

3aMeTuM, 4TO eCThb 3aBUCUMOCTb IVIQJIKOCTH CllIajila B TOYKe t; OT KpaTHO-
cru sToro ysia. Ecin ysein ¢; npoctoit (mosropsiercst oiu pas), To B;g B 910l
TOYKe MMeeT HelPePbIBHYIO IIPOU3BOJIHYI0. Fesn ysei ¢ mosropseTcs JiBa pasa,
TO cIllafinbl Bjo OyJyT HelnpepblBHbIMU B Touke t;. Ecim »xe ysen t; nosrops-
ercd Tpu pasa, To Bjo OyieT umerb paspbi B Touke tj. Mrak, uncio yciosuii
HENPEePLIBHOCTU B ¢; B CyMMe C UHCJIOM IOBTODEeHuil y3ia t; JIaloT 3.

Hanomuum rerneps onpegesenue npocrpanctsa Sy, (g). Sk, (Ile) — sro mpo-
CTPAHCTBO CILIAMHOB S cTeleHu He OoJiee k, KOTOPOE IOCTPOEHO 110 PasOUEHUIO
Hg: o, T1 < ..., < Ty, IPUYEM B KaxKJOW BHYTPEHHE TOYKe {xz ?:_11 3a/1aH0 V;
yCJIOBHI TJ1aIKOCTH (DYHKIINU S:

jumpxiDjSZO, 7=0,....v;,—1, vy, <k+1.
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n—1
Tak xax Sk, (Ilg) C Pr(Ile), To dim Sy, (Ile) = (K + 1)n — Y v
i=1

Cdopmyupyem Teopemy (J10Ka3aTeIbCTBO CM., HapuMep, B [2]), koTopast mo-
MOraeT HOCTPOUTH 6asuc mpocrpancTsa Sk, (Ile).

Teopema 2 (Kappu u [leun6epr). Hycmo & = {x;}l, — s03pacmarowan no-
caedosamenvrocmy ysno6, v = (1;)1-] — nocaedosamenvrocmuv neompuyamens-
nor yeavw wucen, v; < k+1. Ilyemo N := dim S, (Il¢) u nocaedosamenvrocmo

t = (t) N swepana max, wmo

1)t <ty <o <tpy1 =20, tvp1 = tnga = - = Nkl = T

2) wucao x; 6 nocaedosamensvrocmu t ecmpevaemes posno k + 1 — v; pas
(t=1,...,n—1).

Tozda nocaedosamenvrocmos By, ..., By us B-cnaatinos cmenenu we boaee
k, nocmpoennan no nocacdosamesvrocmu Y3406 t, ecmov 6a3uc NPOCMpParHcmed

Siv (ILe).

IMpumep 5. Jana nocaedosamenvrocms ysaoe & = (0,1,2,3), sexmop
v = (1,2). Hattmu 6asuc npocmparcmea Sy, (1l¢).

Pemienne. [locTtpoum mociienoBaTe/ibHOCTD t: t) = to = 13 = 0; t4 = t5 = 1;
tg = 2; t; =ty = tg = 3. Tak kax N = 6, TO HoJry4anM Oa3uc:

Wi

0=0=0 1 1=1 2 3

N

we

iy
_of

N |-

=

b

>tu
192
=

>\\
jov}
(o)}

OrmeTnM HEKOTOpBIE cBolicTBa B-criaitnoB. [1opoOHblil nepeveHsb u JJoKa3a-
TEJIbCTBO BCEX CBOMCTB MOXKHO HaiiTw, HAIpuMep, B 2.
1) Bigt(x) >0, ecnn t; < & < tiypi1;
2) Bijgi(x) =0, ecim & < t; Wit & > tiypi1;
3) > Biri(xr) =1, ecrm g < © < xy;
1
)

4) B p1(z) - Bjgt(x) =0, econt |i — j| > k;
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5) DJ (Z Oéz‘Bi,k,t<35)> - ZO‘Z(jH)Bi,kfj,t(ZU)v

7

Do,
rne %QH) = 9 titht1—j — i J>90
Qy, j = 07
z N s—1 [ i . y
6) | > a;Bi(y)dy =3 ( Q; (t]+Z:1L1 tj)) Bij+1(x),
t; =1 i=1 \ j=1
riae T € [ty t].

Ocobo ormernMm creyioniee CBOHCTBO, JoKazanHoe B [5| (cMm. Takxe [2]).
B nasbheitinem Mpl OyjieM €ro 4acTo HCIHOJIb30BATh.
7) Ilyctb A; - smHefinblil DyHKIMOHA, 3aJaHHBIN (HOPMYIIOil
7 )

k

Aif = (1D ) £ ),

J=0

Ha IIpocTpaHcTBe k pa3 HenpepbiBHO auddepeHinpyeMbix (GYHKIUN. 3/1ech
QO(.%') = (ti—H — x) . (ti+k — x)/k;' uT; € (ti, ti—i—k—i-l)-

Torna A\i(Bjt) = d;j 1P Beex j.

3aMeTuM, 4YTO 7; BCerJla HailJIéTcsd, TaK KaK B IIOCJIEI0BATE/bHOCTH Y3JIOB ¢
KazKJlas ToUKa MOBTOpseTcs He bosee dem k + 1 pas.

PaccMmorpum gacTHbIe ciydan 3ajaHns pyHknnonasa A;. [Iycrs k£ = 1, Toraa

o) =ty —x, 7, =t u

Aif = f(tiv1).
tior — 2)(tigs — 2)(tiss —
Ecmm k = 3, 1o p(z) = (tis1 = 2)( +26 o) (i3 a:)) T; =tiyo u
1 Rito - hits
Aif = f(tiv2) + g(hz’+3 — hiyo) f'(tiva) — %f "(tis2),

31ech h; = x; — Ti_1.

Bagaga 22. /lasa nocaedosamesvrnocmu ysaos & = (0,1,2,3) natimu 6asuc
npocmpancmea Sz, (Il¢), ecru v = (1,2). Iposepums svinosnenue nepsovir e-
mulpexr ceolcmse.

Bagaua 23. B npocmparcmse So(1l,,) napabosuueckux cnaatinos dedexma 1
Hatimu baszuc u3 B-cnaatinos. Hanomwum, wmo wepes 11, mu 0b6o3navusu pas-
nomeproe pasbuenue ompeska [a,b] na n pashuixr wacmed.

Bagaua 24. Hatimu pasaooicenue dynkuyun f(x) = x, 3adannoti na [0,4], no
basucy npocmpancmsa So(1ly). Ucnoavzosams pesyavmam npedudywseti 3adavu
u 7-e ceoticmeo B-cnaatinos.
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Bamaga 25. Hanucamv npozpammy 2papuieckozo usodpasrcenus nocaedosa-
meavrhocmu B-cnaatinos no 3adannoti cmenenu u nabopy y3.406 t.

b
Bamaua 26. Buuucaums [ Bi(x)Bj(x)dr, 3deco B; — basuchwe @ynryuu

npocmpancmsa Sk (Il,), k= 2,3.

Bagaga 27. [Ipubausums dynkyuro f na ompeske [a,b] no memody wau-
MEHDULUT K6aAOPAMO8 NAPAOOAUNECKUMU cnaatinamy us npocmparncmea So(11,):
1) f(x) - ‘M) LS [_272]7'
2) f(x) =2*+|z|, =e[-1,2];
—z, x€[-1,0],
1) f(@) = {x2, z €[0,1].
Hanucamv npozpammy oan pewerus amot 3adau.

Bamaua 28. [Iposepumsv evinosnenue ceolicmsea & 0ad npocmpancmsa

S1(IL,).

Bamgaga 29. I[lposepumsv swvinosrenue ceoticmea 6 0ad npocmpancmea

So(I1,,).

8. IVHaTepnoJsiusg ¢ IIoMoIbio B-cijiaiiHOB

Pacemorpum 3ajady nareprossinun GyHKIwmN f, 3aaHHOIl Ha oTpe3ke [a, b]
C HOMOIIBIO CILIANHA § U3 IPOCTPaHCTBA Sky (1le).
Hauném ¢ naxoxaenns 6asuca mnpocrpancrsa S, (Ilg). Beibepem nocsenosa-

TeJIbHOCTD t = (tz){v 1 g coorBercersun ¢ Teopenmoit Kappu - Hlen6epra. o sroi
nocJiejoBaresibHocTn Haitiem 6asuc {B; i}, ¢ =1,..., N. Torma

N

s(z) = g a;B; ()
i=1
Hensgecrnble uncia aj, 7 = 1,..., N HaiiIéM U3 ycjoBus
s(15) = f(75),

31ech Tj, J = 1,..., N — y3JIbl HHTEpPIOJIAINIM.

[Tomyunm cucremy N ypauenuii ¢ N Hem3BeCTHBIMMU:

N
Z a;Bii(7j) = f(75)- (13)
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Kak 6bu10 jokasano B Teopeme [llenbGepra - Yurau (cm. [6]), cucrema (13)
MMeeT eJIMHCTBEHHOE PelleHne TOrJa 1 TOJIbKO Toria, Korga 7; € (&, tiiry1) s
BCEX 1.

BaMeTUM,4TO eCJu BHIOPATH, HAIIPUMED,

k+1
1 +

T = o= ) _titj 14
k+24 7 (14)
j=0
TO YCJIOBUE BBIMIOJIHSCTCS, &, 3HATHNT, CUCTEMa HMEET ¢IMHCTBEHHOE PEICHNE.
Ecin xe crmaita s mveer gedekr 1 (to ects v = (k,..., k)), Torga y3ibl
MHTEPIOJISIN MOXKHO BBIODATH COBIAIAIONUMN ¢ y3/aaMu pasonenns Il

[Mpumep 6. Jaa ¢pynxyuu f, 3adannot wa ompesxe [0,2], natimu unmep-
noaAyuorHo cnaatin s us npocmpancmea So(Ilg), 2de e + 0 < 1 < 2,

1 3
v = (1). Bubpamv ysav unmepnoisuuy 7 = <0, 2 1, 1 2). 3adavy pewumo

1

ona f(x) =z —1| u f(x) = ‘x—E
Pewenue. Ha nepsom amane natidem basuc npocmparncmea Sy, (1l¢). Hocae-
dosamenvrocms t umeem eud t = (0,0,0,1,1,2,2,2). Tenepv no amoti nocaedo-

sameavHocmu cmpoum 5 B-cnaatinos:
1—-2)? 0<z<l1
1) By() = {( )

0, 6 OCTNANOHVLT CAYHAAL;
9) By(x) 2¢(1—z), 0<z<l1
€Tr) =
? 0, 6 OCMANOHOLT CAYHAAT;
2 z € 10,1]
3) Bs(z) = ’ ’
) Bya) {@xﬁ z € [1,2);
J) Ba(2) 22 —x)(z—1), xe€ll,2]
€Tr) =
! 0, 6 OCMANOHOLT CAYHAAL;
1—-2)% x€[l,2
3) Bs(x) = {é oowelta
: 6 OCTMANOHOLT CAYHAAT;

Hyemw f(x) = |z — 1|. Hoayuaem cucmemy

5

7= 1= aBi(r),

i=1
sdecv 1 =1,2,3,4,5.
cas = 1. Toeda

s(x) = |z —1|. Cnaatin cosnan c ucrodnot dynxuyuet f, max xax f € S, (1le).

| —

1
Pewus ee, natioém a; = 1; ay = X azg = 0; ay =
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1

IIyemv menepy f(x) = |x — it mozda

s(x) = %Bl(x) — %BQ(SL‘) + %Bg,(l’) + By(x) + ;Bg)(l‘).

Yuumwmeas onpedeaerue cnaalinos By, noayuum
5 1
21 —2x+§, z € [0,1]

1
- = e |1,2].
T 5 x € [1,2]

Ha pucynxe usobpasicernv, epagdury dynrkuui f u s.

Bagada 30. /Jasa dynrkyuu f, 3adanmot na [a, b, natimu unmepnosayuon-
noull cnaatin uz npocmpancmea Sk, (Ile). Yaav unmepnoasyuu evbpamo camo-
CMOAMEALHO:

a) f(x) =z —1]— |z —2|, la,b]=[1,3], k=2,

[e: —1<0<2<3, v=(1,2);
6) flx) =2x+ 1+ |z|, [a,b]=[-2,2], k=2,

3
Me: —2<-1<1<5<2, v=(1,2,3);

:132, 0<z<2
g -{0
[Ie: —2<-1<0<2, v=(22).

la,b] = [-2,2], k=2,

N <
Bamaua 31. Jlokazamo, umo mampuua (BZ'(TJ'))W.:l ABNACMNCA NEHMOUHOT].
Onpedesumnv wucao aenm u mpydoémrocms memoda laycca npu pewerHuy cu-

cmemot (13).

Bagada 32. Hanucamv npozpammy nocmpoeHus UHMEPnOAAUUOHHOZ0
cnaatina s uz npocmparncmsa Sy, (lg) das dynxuyuu f, sadannot na ompesske
[a,b]. Yaavw unmepnossayuu evbpams no gopmyse (14).
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9. Cunnaitabl Ilenbepra

[Iycts, Kak u panee, f — HempepbiBHAs (DYHKIMSI, 3ajanHas Ha |a,b]. Harra
nesib — npubsmsuTh f craiinom s u3 npocrpanctsa Sk, (Ile), £ > 1 Tak, 4robb!
on "coxpanst popmy" byakmun f. Takne 3aga4un BOSHUKAIOT IIPH aBTOMATH3AIININ
3181 ITPOEKTUPOBAHIS.

Omnpejermm onepatop V i Cla, bl — Sk, (Ile) C Cla, b] mo dopmyie

Vi) = 3 H(E) Buulo).

31ech {B;;} — 6asuc npocrpancrsa Sk, (Ilg), a

t;‘:t”ﬁ'é'ﬂ”k, i=1,...,N.
Crnaitn Vf nasoiBaerca crtaitnom IllenGepra.
Ormerum cBoiicTBa ciniaiitnos Illexbepra.
Bo-niepeoix, ecm f € Py, o Vf(x) = f(x). HeiictBurensro, 060it MHOTO-
4jIeH p CTEIeHN He Bbllle 1 MOZKHO PasJIozKUTh 110 Oasucy npocrpancrsa Sy, (I1e):

N
p(r) = Z ;B 1.1 ().

Vcnonb3yda 7-e cBOiCTBO B-CILIaiiHOB, IMeeM
a; = N\i(p).
U3 onpenenennst byHKIMOHANA A; CJIEyET, UYTO
a; = p(ri) +p'(7) "V (m).

Tak Kak
" (@) = (-1 N (—a + 1),

TO, B34B T; = t;, IOJIy4YUM

Nmeem
p(a) = > p(t]) Bisala) = V().

[lepeiiém K J10Ka3aTeIbCTBY BTOPOro CcBoiicTBa ciutaiinoB [llenbepra.
Ilyctb ceituac dynKIus [ JaBazkjbl HenpepbiBHO Juddepennupyema. Bosbmem
T € [t;, tir1]. OupenemnM UHTEPHOJAIMOHHBIT MHOTOUICH

pi(x) = f(Z)+ f(2)(x — ), x€]la,b]
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Hecoxkuo jloka3zarh, 9TO

1f = pillctas < c(®)LF" ot (15)

3gech [t = max|tj — |, a [a, ] — orpesok, comepxKamuit TOUKY I
j
nl|f— af = O(t]).
Onennm terepsb pasuocts f(Z) u Vf(Z). Ucnonb3yst 1-e cBoiicTBO u otmpe/ie-
JIEHUE P;, TTOJIYIUM

f(&) = V(@) = (f —p)(&) = V(f —p:)(@) = =V(] — pi) (@)
Nnmeem .
f@) = VF@E) == > (f —p)(t)B;(&). (16)
j=i—k

N3 (15), (16) u 1 - 3 cBoiicTB B-CILIaiiHOB MOJIYIHM

(@) = V@] < et et

Urak,
1f =V flloan < e llewnlt.

U, naxowern, mocjejiHee, caMoe MHTepecHoe cBoiicTBO ciuiaiinoB [llenbepra.
Craita lenbepra Vf nepecekaer Jio0yi0 TMpsAMYyIO JIMHHIO CTOJBKO Ke (Wjn
MeHbIIIe) pa3, CKOJIbKO u cama dyHkIiws f. V3 sroro ciemyer, Hapumep, 9To
ecin f — HeoTpUIATEIbHAST WIN BBIMYKIasd QYHKIUA, TO U Vf ABIgETCAT HEOTPH-
MATETLHBIM WJIH BBITYKJIBIM CILJIAIHOM.

Baga4da 33. [Ipubausums pynxuyuwo f na [a,b] cnaatinom [lenbepea uz npo-
cmpancmea Sy, (Ile). Hapucosamsv epaguru f uw Vf. Iposepumv na npumepe
ceoticmeo "coxpanenus popmuv”.

a) flx) =vz, k=3, v=(2,2), I:0<1<4<9;
—x, —1<2z2<0;

6) f(zr) =40, 0<z<1, k=3, v=(22), M:-1<0<1<2;
r—1, 1<x<2;

6) f(x)=2°, k=2, v=(1,1), I:0<1<2<3.

Bamaua 34. Cpasrumb mpydoemrocms U NOPEUHOCTG  NPUOAUNCEHUA
dynxuyuyu [ cnaatinom Llenbepea u uMMEPNOAAUUOHHBIM CRAGTHOM U3 NPO-
cmparcemea Sy, (Ile). Hanucams npoepammy, pewarowyro smy 3adawy.

Bagada 35. [ycmv A : Cla, bl — Sy, (Ile) C Cla, b] u
N

Af(x) =) % (_f(tiJrl) +4f <#> - f(ti+2)) Bi(x); (17)
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sdecv { B }N, — 6asuc npocmpancmea Sa, (Il¢).
Joxazamv, wmo Ap = p, ecau p € Ps.

Baga4a 36. Joxazamsv umo ecau f — deastcdv, nenpepviero duddeperuupy-
emas GYHKUUA, Mo

1f = Afllctan < e 1" lcanlt)

adecwv, Kax u pawnee, |t| = max |t 1 — t;].
2

Bamaua 37. [pubausums pyrxuyuu f ud 3adavu 33 cnaatinamu, onpedens-
emvimu opmyaot (17). Cpasrums ¢ pesysvmamamu 3adawu 35.

10. KBa3umHTepIOJAIINOHHbINA CILJIaliH

Jagnm  ompejiesieHne  KBa3UUHTEPIOJSIIIHOHHOIO — OTEPATOPa, BBEJIEHHOIO
K. e Bopom u I'. @ukcom B [5].
[ycrs Q¢ C*la,b] C Cla,b] — Sp(Ile) C Cla,b] u Q¢ oupemensiercs

110 hopmy.ie
N

Qef(x) =Y (N\if)Biga(x):
i=1

siech { By }¥, — 6asuc npocrpancrsa Sy (Ilg), a A; — suneiinbie GyHKIIOHATBI,
3aaHHbIe B cBoiicTBe 7 (CM. ¢Tp. 25). Q¢ f OyaeM Ha3bIBaTh KBA3UUHTEPIIOJIS-
IIMOHHBIM CILJIAiiHOM.

B wacTHOCTH, KBA3SMMHTEPIOJISIIIUOHHBIA CILIAHH COBIAIAET ¢ MHTEPIIOJIAIN-
oHHOIt JiomaHoii, ecin Q¢ : Cla, bl — S;(1l¢).

Ormerum, 4T0 oreparop ()¢ coxpanster npocrpancTso Si(Ile). Dro cpasy cite-
ayer u3 Toro, 9to s(x) = Y (N\;s)B;x(x) (cM. 7T-e cBoiicTBO B-CIIIaitHoB).

KBasunnTrepnoaonnslit oneparop (¢ JaéT nNpubImKeHne HalIydIero Io-
psiJiKa He TOJIbKO JIjIst caMoii pyHKIuU f, HO U Jisd €€ npou3BogHbiX. Chopmyin-
pyem teopemy K. 1e Bopa (cm., nampumep [2]).

Teopema 3 (K. ne Bop). IIycmo f € C*la,b], mozda
1(f = Qe )V Nlctan < elky 1)L Tw(f5, ]2]);
E+1

3decv j < U MOYKA T;, KOMOPQA 8Lodum 6 onpedescnue AUHEHno20 OyHk-

YUOHAAG N;, BLIOUPGEMCA CAEQYOUUM 00DASOM.:

Ti = A 2 Hk, 1=1,..., N,

sdeco {t;} — yaav pasouenus Ilg.
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Baga4a 38. [lpubsusums pynruyuu [ Kea3uuHMEPnOAAUUOHHDIM CTAGTHOM
Qf € Sy(I1,); sdecw 11, — pasbuernue ompesra |a,b] na n pasuvx wacmet. Hapu-
cosams epaduru [ u Qf. Ouenumov nozpewrocms npubsusicenusn. Hapucosamo
epaghunu f' u (QF)

a) flz) =+ x, x€[-2,2], n=3;

P+, 0<z<2;
6)f(x)_{a: —2 <z <0; n=4
2?4z, 0<z<2;
G)f(x){:vQ —2<x<0; n=3

Bagada 39. Hanucams npozpammy npubsustcenus Gynwxuuu f xeasuurnmep-
noasyuonnsim cnaativom Qf € Si(Il,). Veeauwusasn k (uau n), dobumovcsa sa-
DaHHOTL NO2PEWHOCTNU NPUONUHCEHUSA.

11. ApganTmBHag alnmpoKCHMAIIAs CILIaiiHaMU

Jlo cux 1mop Mbl TPUOJIUKAJIN CILIAfiHAMUI, Y KOTOPBIX y3JIbl pas3doueHus Obl-
JI1 3apaHee M3BecTHbI. Ho, OKasbIBaeTCs, NpaBUILHDLIN BHIOOD y3JI0B pasOMeHus
MOXKET CYIIECTBEHHO IMOBJIMATH Ha IMOI'PEITHOCTH MPUOINZKEHUSI.

Pacemorpum takoit npumep. Ilycrs na orpeske [0,4] dyukuuio f(x) = /z
HY?KHO TPHOIN3UTHL N cryrnenbKamu. Crie/laeM 9TO JIByMsI Pa3HBIMU CIIOCODAMU.
Crauasra pazobbem oTpe3ok [0,4] Ha n paBHBIX YacTeil, TOra y3Jibl pa3sOueHus

4

r; = — i = 0,...,n, 7o ectb Mbl HaxomuM ciaitn s € Sy(Il,). Hecoxno
n
IPOBEPUTH, UTO

dist(f, So(IL,)) = %

Tenepp Ha n 4dacTeil Mbl pasjeauM 00J1aCTb 3HaUYeHnil pyHKIUKU f, TO eCThb

orpe3ok [0,2] @ y; = —i, i = 0,....n. Tak xak dyHKIWS f MOHOTOHHA, TO CYy-
n
2
. 2 .
mecTByer obparHas K Heil, Torna x; = [ —¢ ) , ¢ = 0,...,n. Mbl HalLIK HOBLIE
n

y3u1bl pasGuenns orpeska [0, 4]. O6osnadmm ero II,,. B stom ciyuae

dist(F.50(11,)) = 5

TakuM 06pa3oM, Mbl yMEHBIIMIK IOIPEIIHOCTL B 24/1 pa3 3a CUET IpPaBUIIb-
HOT'O BbIOOpa y3JI0B pasOneHus.
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2

3ameTnM, OJIHAKO, 4TO eciau Obl Mbl B3syim byHkmio fi(z) = x° un K Heil

npuMeHnIn 0da crocoda BIOOPa Y3/10B, TO MOJTYUMINA ObI

dist(f1, So(Il,)) = an—;l
dist(fy, So(IL,)) = o

B sToMm citydae HET CyIIecTBEHHOI'O BBIUIPHIIIA B IIOIPENTHOCTH TPUOJINZKEHUS.
OTH MpUMephI MOKa3bIBAIOT, YTO 0OJIee MPEAIOYTUTEILHBIM OKa3aJICsd CII0CO0,
rjle pa3buenne 3apatee He ObLIO M3BECTHO, a MOJIONPAIOCH B 3aBUCUMOCTHU OT 3a-
JnanHoi pyHKImN. Takne aJropuTMbl Ha3bIBAIOTCA adaIITUBHBIMA. MbI paccMoT-
puM JiBa ajalTuBHBIX ajropurma: ajaroputMm K. ge Bopa n "xanubiii"agiropurm.
Anroputm K. ne Bopa. Mubr yxe npumenunun ajiaroputm K. jge Bopa
K MOHOTOHHOH (yHKInu (B KadecTBe Takoil pyHKIMN Mbl B3stin f(x) = /).
[Iycte memepb f — mpousBoJibHasi HerpepbiBHas (QYHKIUsA, 3ajaHHasi Ha [a, b

(f # const), u MBI O-TIpeKHEMY OyjieM TpUOJIMKATH N CTyleHbKaMu. Pacemor-
puM PYHKITHIO
g(x) =Var f.

[a,2]

Hamomunm, 1To

Var f =sup S i) = ft)]: a=to<t < <ty <cp:
3€ {ti} i

3/1eCh TOUHAs BEPXHsIsI I'PaHb GepeTcs 10 BeeM pas0dieHneM oTpeska [a, ¢f.
OyHKINWA ¢ HempepbiBHA B CUJIy HelpepbiBHOCTH f, ¢ He yoObIBaeT or ()

nmo V= Var f. IloBropum jijisi g ONMCAHHOE BBIIIE MOCTPOCHUE CTYIIEHYATOM
[a,0]

dyHKINN.
v

Pazobném orpesok [0, V] Ha n paBHBIX 4acreil, TOUYKU pasOueHus y; = —i;
n

i=0,...,n. ns Haxoxkpenns pasobrenust orpeska [a, b| permm ypaBHeHe

v
g(x)=—1i, i=1,...,n—1 (18)
n

Tak Kak g — nHeybObIBaloIas PyHKINs, TO ypaBHEHe MOXKET UMeTh OoJiee O/l
Horo pemennst. [lycrs x; — nanbosbinuit u3 Kopueii ypasaenusi (18). 3amernm,
qaro xg = a; &, = b. Torna uz (18) cremyer, 1o

o) —glw) =
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a u3 onpejiesiennsd PYHKIUN ¢ Oy IUM

9(xiz1) — g(x;) = Var f,

[©4,2541]
TO €CTb
v
Var f=—.
[@3,%i41] n

CiresoBare/ibHo, TOUKU {; } BEIOUPATH HYZKHO TaK, YTOOBI Bapualus dyHKIUI

%

f Ha oTpeske ObLIa MOCTOSTHHOMN, PABHON —.
n

[IpeiytoyKeHHBII aIrOPUTM JTAET MOIPENTHOCTD MTPUOINZKEHU ST —‘[/a]r f. Oxa-
T |a,b

3bIBAETCsI, TAKOM »Ke IOPSIJIOK allllPOKCUMAINN JAET U CILIAfH HAWIYYIIero Ipu-
osmmkeHns. ITodbl copMyINpPOBaTH COOTBETCTBYIONIUI PE3y/IbTaT, JIaIuM OIlpe-
JleJieHre MHOKEeCTBA S};‘l CILJIAITHOB CO CBOOOJIHBIMU Y3/IaMU.

Onpenenenune 4. Mnoocecmeo S,Zl CcOCouUmM U3 CNAGIHOS8 CMENEHU He 00-
aee k, enadkocmu 1, noduwunénnoir pasbuenuro ompeska [a, bl Ha ne 6oaee uem n
yacmed.

Ecm [l =k — 1, To [ B obo3HadeHnn OyjieM OIYyCKATh.

B ommume or upocrpancrBa  Si(Il,) 3mech dukcupyorces He  y3iibl
paszouenns, a ToiabKO ux KosmuecTBo. Ouemano, uro Si(Il,) C SP
u dist(f,S7) < dist(f, Sk(Il,)). Onmako MHOXKECTBO S} HE ABISETCA JTNHEHHBIM
IIPOCTPAHCTBOM, MO3TOMY AJITOPUTMBI OCTPOCHH CIUIAHHOB CO CBOOOIHBIMU y3-
JIAMHI HE CBOIATCA K PEIICHUIO CUCTEM JIMHEHHBIX YpaBHeHM 1 MOUCKy Gasuca.
Tenepnb MbI MOKeM C(HOPMY/IIPOBATHL TEOPEMY O CKOPOCTU NPUOJINZKEHNST Helpe-
PBIBHO#T (byHKINE cTyTeHbKamMu (eM. [7]).

Teopema 4 (FO. A. Bpyumsiit). Ecau f € Cla,b], mo

lim n-dist(f,S;) ==-Var f. (19)

1
—_ a
n—00 2 [a,b]

ITpumep 7. IIycmo 3adana pyrryus

¢-----

o
N
H
(8]
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Hyotcro npubsuszums €€ = n cmynenvramu max, 4wmoobvl nosY4Umsd No2pet-

1
nocmv —Var f.

2n 10,5]
Pemnienne. lcnoab3yem onucanublii Beie ajaroputM. IIpexie Bcero Haiijaém
V = Var f. U3 oupenenenus Bapuaiuu cieayet, auro V' = 8. Hara nesib — HaiiTn
[0,5]

8
{z;} mak, urobbr Var f=— Ilycrs 0 < ;201 < 2, TOTIA
[T5,2541] n

Var f= f(xiy1) — f(2i) = 2(wi1 — 25).

[T5,241]

Nmeem ypasuenue Jiyist Haxoxkaerus {x;}: x;01 = —+ x;. Tak kaxk z9 = 0,
n

4 n n
TO T; = —1, 1 < —. BEcom ¢ < —, To gobasum K yzyuam x = 2. [Toayunim paBHO-

MepHoe pasbuenne orpeska [0, 2].
Tak xkak Var f = 0, To Ha orpeske [2,4] HeT HOBLIX y3J0B ciutafina. [lycTs

2,4]
Tenepnb 4 < :1:}, 37;‘+1 < 5. Torna
Vqr f= f(x;) - f(x;+1) = (x;'+1 - :E;)
[33]‘737341}

8 n
u w3 ypanennst 4(z; — x%, ;) = — maitaem, uro 2 =4+ —j, 0 < j < 5 Kak
n n

n N
1 paHee, ecian j < 5 10 nobasuMm x = 5. Mbr wanuin pasbuenne 11 orpeska [0, 5].
Vaiibl pasbuenus cocToaT U3 Touek {x;} umm Touex {r’}.
f(@) + f(Zig1)

2 Y
Ha pucynke nokasano pasounenue s n = 8.

Nckombrit crutaiin s(x) = T, << Tin.
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3aMeTnM, 4TO HCKATh y3Jbl pas0ueHus st HpubJrzKeHnst f CTyleHdaToi
dbyuknueit s u3 Sj MOKHO ¢ HOMOIIBIO JIoMaHOi. [[j1s1 3TOro Ha mepBoM 3Tare
HY2KHO (YHKINIO f XOPOIIO NpuOJIU3UTh JJOMaHOM [, BHIOPAB paBHOMEPHOE pa3-
Omenne. 3aTeM | allIPOKCUMUPOBATDH CTyIeHYATOH (byHKIUe s u3 Sy u y4ecTs,
aro |[f — s < [If =1 + i = 5.

Ilepeitnem k npubmikenuio ciuiaitnamu uz Sy. ChopmymupyeM cieLylomuii
pesynbrar (eM. [2]):

Teopema 5 (K. e Bop, S. Dodson). Ilycmo ¢gynkuyus f nenpepoisno dugpe-
pernyupyema k pas wa |a,b], a dynryus |f(k)|% MOHOMONHO YOLIEaem u Hecob-
cmeenno unmezpupyema na (a,bl. Tozda

k

b
ﬁwﬁ%JZCW*(/WWMMx

Vaavl  pazbuenus Oas  CNAGTHG  HOUAYHWE20 NPUOAUNCEHUA  BHLOUPAIOM

U3 Ycao6usd
Ti41

b
1 1 1
[ 11 @tds =+ [ 179w kds 20

Bamerum, aro npu k = 1 (20) saBisercst 9acTHBIM ciydaeM (19), Tak Kak ecyiu
f — HenpepwiBHO b depeHiupyemMas OYHKIUS, TO

b
Var f :/\f'(x)ldév-

Yrobsr HajiTu y3isl {z;}, ncnoansys (20), BBegeM DyHKIHIIO

ﬂ@z/WWth (21)

Ecmun dyakmus ¢ Oyner MOHOTOHHO BO3PACTAIONIEN, TOTIa Ty = a, T, = b,

(b
T = ! (wr(a )),izl,...,n—l.

CJI02KHOCTB, ¢ KOTOPOIi cpa3y »Ke CTaJKNBaeMCs Ha MPAKTUKE, COCTOUT B BbI-
anciennn f*), Gynxmmn ¢ n naxoxgeHmn @ L.

MozkHO OCTYIHUTD cieayomuM odpaszoM. [Ipubans3urs yHkIuio [ ciaiiHoM
s € Sk(Il,). PaBromeproe pasbuenue I1,, momobpars Tak, 9106k

If - SHO[a,b} < E.
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BaTeM HCHO0/IB30BAThL Kycouno-nocrosnnyio dyuknuo [s¥)| B kauecrse mpu-
6mkenus s | )],
Torna dpynkIms

o) = [ 1sVolat (22)

Oy/IeT HelpephIBHOI KycouHO-TuHEliHOM HeyObIBatoteil (pynkiueii. Ecim ¢ — Bo3-
pacraroriasg QpyHKIINs, TO TaKoil »Ke OyaeT n eé obpatHad pyHKIug. B orymane
ot (21) Berancsienust 1o (opmyiie (22) He BBI3BIBAIOT OOJIBIIIX 3aTPY/IHEHHIA.

~ ) - (i)
Haxkomner, naxomum y3/bl Lo = a, T, = b, T; = @ i=1,....,n— 1.
n

OTu y3Jbl 3aJal0T pa3bueHne 1. Torpa mckoMbIM OyAeT MHTEPHOJISIIINOHHBII
crutaiin § crenenu He 6ojee k, HOCTPOCHHBLH 110 pasbuenuio 1.

3ameganue. Eciu ¢ Oyaer HeyObIBatoleil KycouHo-JuHeiiHoi pyHKIUE, TO
y Hee He Oyzer obpaTHoil pyHKIuu. B 9ToM ciaydyae MOXKHO mocTynuThb Tak. Haii-
™1 ¢! TobKO Ha oTpesKax, rjie GpYHKIHA @ Bo3pacTaeT. Bce oTpeskn, rie @
SIBJISIETCSI IIOCTOSTHHOM, HY?KHO BKJIIOUUTL B MCKOMOe pa30ueHe.

ITpumep 8. Hatdimu nowmu onmumaivrole y3.avl pa3ddbuerus oats npubiuice-
Hus Gyrnkyuu [ emynenvkamu, UCnoAb3YA ONUCGHHIT ebiwe ar2opumm. [Ipu-
MEHUMb noaywernvie gopmyavs das npubausicenus f(x) = /z, x € [0,1].

Pewernue. 1-4 wae. Ilpubsusum [ unmepnosayuontotd  A0oMaHot

1
s € Si(lly). N nodbepem max, wmobw. ||f — sllclap = O(—). ITycmo
n
b—a

N i=0,...,N y3av somanot s, s(x;) = f(x;) = y;.

2-1 wae. Boucaum ' (x). Tax xax

Tri=a-+

Yi+1 — Yi
s(z) = M(w —x;) + vy, x € [z T,

Li+1 — Tj
Yi+1 — Yi .
mo s'(x) = k;; 3decv ki = ——, i =0,...,N — 1.
Li+1 — Lj

3-1 wae. Beedém pyrruuro
plo)i= [ 15/t

Hatidém  dopmyave s ewwucaenus p. Hyemv x € |a,xq]. Toeda
o(x) = |kol(x — a). Fcau x € [x1, 23], mo, pasbusas unmezpan na 06a un-
mezpana, noaywum o(x) = |kol(x1 —a) + |ki|(x —x1). Umaxk, ecau x € [x;, Tit1],
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1—1

B(x) = kjl(wje1 — 25) + kil (z — 23).

J=0

Ocmaémesn yuecmsv, wmo {x;} — y3ave pasromeprozo pasbuenus Iy, moezda

)_\

1 Z
gb(:c)zﬁ \ki| + kil (x — ), @ €lzi,zipa], i=0,...,N—1. (23)
j

Il
o

4-1 wae. Hatdém o=t Ecau |k;| > 0, mo

_ b,
P (@) = x“{:“ +zi, x € [f(xi), flzin)];

i—1
sdecv by = Y |kj|.
=0

EC/LU IHCE k = O mo ecmbv €T;) = Tir1 mo 51 UMEET, 6 TNhoYke xT;

1 1 1+ ) 7
paspovle. Hoamomy HYNHCHO HAUMU ompesru, 206 ¢ym§uuﬂ @ NOoCMoAHHA U 6KAN0-
Yumns uxr 6 uCKomoe pa36uenue (C./\/L. 3AMEHYAHUE HA CD. 37)

o(b
5-1 wae. Bovucaum T; = @1 (ZM>, 1=1,...,n.
n

6-1 waz. [locmpoum uHMeEPNOAAUUOHHYIO AOMAHHYI0, UCTOAL3YA HaTdeHHoe
pazbuenue a = 1y < 11 < --- < 1, = D.
1
IIyemov menepv f(x) = /x, x € [0,1]. Bosvmem pasbuenue 1,2, x; = 5
Vi )
y; = —, 1 =0,...,n°. Toeda unmepnorsuuoHHas AOMAHGA S, TOCTPOCHHAA
n
1
no pasbuenuro 1,2, daem nozpewrocms —:
n

If = 3“0[0,1] =|f - SHC[O,L =

Us gopmyav, (23) noaywum

P(x ):£+n(ﬁ—f) (x——) T € [, Tip].

Toeda
PR <x£>( s JM[) i Vi i+ 1
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Tax xax o(1) =1, mo T; = ¢+ (i j=1,...,n.
n

:2

V' \/ 241 .9 -
Vyumuwieas, wmo 2 (i = j%), noayuum T; = =,
n n
7=0,...,n. 9mo u 6y06m UCKOMDIM pa36ueHueM. Hnumepnoasayuornnan AOMAHAA
1
[ npubaustcaem s ¢ noepewrocmvio —. Taxum obpasom,
n
5)
1f = lcpy < —

4n’

Bamaua 40. [Ipumernumsv asrzopumm K. de Bopa x dynwuyuu f:
a) f(x) =vVr+1+2, x€[-1,3];

(VZ, xz€l0,1]

0) f(x) =<1, xe€][l,4]

V5 -z, zel[4,3];

6) f(x) =+/|z|, =€[-1,1];

(x
5—1, x€[2,4]
) F@) =91, e 10]

(20— 19, € 10,11]

B xaoicdom cayuae npubiusums cnaatiiom us npocmpancmea S*, k= 0,1, 2.

Baga4da 41. Hanucamv npozpammy npubsuscenus dynxuuu f, s3adanmor
na ompeske |a,b], cnaatinom s uz mpocmpancmea S¥, ucnoavaya aszopumm
K. de Bopa. Hucro ysroe pasbuehus yseauwusams 0o mex nop, noka

If - SHC[a,b} <ég;
3&60?} E — SCL(?GHHCLJ% TMOYHOCIN® npU6./LU9fC€HUﬁ.

2Kannwiii anropurm. Ilepeiiiém K onncanuio BTOPOro aJalTHBHOIO aJro-
pUTMa, B KOTOPOM HCIOJIL3yeTcs pasjioxkenue 10 B-ciuraiinam.C moMOIIBIO 9TO-
ro aJrOpuTMa MOKHO OJHOBPEMEHHO NPHUOIMKATL (PYHKIMIO U €€ IMPOU3BOIHBIE
(ecsi OHU CYIIECTBYIOT), HPUMEHSssI TJIaJIKKe CILIARHBI CO CBOOOIHBIMU Y3JIAMI.
[Ipex e Beero mpuBeéM pesysbraT (cM., Hampumep, [8] min [9]), koTopsrii yka-
3BIBACT CKOPOCTH CXOJMMOCTH U O0JIACTL JCHCTBUs aJfOPUTMA.

Teopema 6. [Iycmo f € H'(a,b), mo ecmv eeaunumna

(f, t)p

[ llzrg o= —o——=+ Il
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Konewna. [lycmob, kpome mozo, o« > 1+ — — —, 2de v — yeaoe HEOMPUUATENDLHOE
p
wucao; p < q < 0o. Toeda das 06020 n cywecmeyem cnaalin S, € Sk | makot,

wmo
1(F = 5)De, < e[| Flae - 270D,

3decv v < r.

Tak Kak /1151 IOCTPOEHNs CILIaiiHa S, HYy?KHO OyIeT HAXOAUTh CILIAMH HANTY -
Iero npuoOJIzKeHns B IpocTpaHcTse Ly, To BeiOepeM p = 2. Kpome Toro, mycrtb
q = 00

OmnucaHue ajiropuTMa.

1. Mexomnbie jannbie: hyHkims f, aucia o, k, r, n.Oboznaunm N = [n”ﬁ} :

2. Ucnonb3yst MeToJT HAMMEHBIINX KBaJIPATOB it (DYHKIUN f, MOCTPOUM
citaiin £ € Sp_1(Ily), 1 =0,...,N.

3. Haitném crmmaiin G = Fp — Fiy (I = n+ 1,....N). Bamerum, 9T0
Sk_1<H2171) - Sk‘—l(H2l)7 nosromy G € Sk_l(HQZ).

4. Pasnmoxum cmiaiin Gy mo 6asucy npocrpancrsa Sy_1(Ily), cocrosimemy
u3 B-crunaitaos. [ljist 9Toro npuMennM JinHeiHbie (DyHKIMOHAJBL \; K ciutaiiny Gi:

ol =N(G), i=-k+1,...,2 =1, l=n+1,...,N.

Torna

201
Z &éBivngl (x) :

i=—k+1
5. Orbpocum JinmiHre KoopAauHaThl. s sToro obo3Hadnm

l ol ecom \o/.\ > 9—natsz(n—l)(a—3+r)
a:=< il =

1
0, B IPOTUBHOM CJIydYae.

6. MlckoMbIil criiaiiH mMeeT BHJT

ole) = Fue) — R+ 3 Z & By, (x).

l=n+1i=—k+1

ITpumep 9. 3adara pynxuus f, o = ;, k=2 n=4 r=0, N=28.

Pewenue. 1-t wae. Haxodum F; — romanvie nauayvuezo npubisuricerus
6 npocmpancmee Lofa, b]. [Ipumenss memod naumenvuus k6adpamos, noiyuum
cucmemy Aunetinwr  ypasrenuti oas kospduvuenmos {al} pasaoocernua Fy

no basucy uz B-cnaatinos. Cucmema umeem 6ud

201

> (Bis,Bmy) - a; = (f,Bpng), m=-1,...,2' —1.

1=1
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3decv das coxpawerua 0603naueno By, = Bnn,. Tax xak (Bis, Bji) =0,
ecau |i — j| > 2, mo cucmema umeem mperouazoHaAbHYIO MAMPULY NOPAIKA
(2 4+ 1) x (28 + 1) u, neemompa na 6oavwoti pazmep (npu Goavwuz 1), aeeko
MOIHCEM, OBIMDB PEWEHA € NOMOULBIO MEMOOA NPO2OHKL.

2-1 wae. Haxodum somanwe Gy = Fj—F;_1, | =5,...,8. s darvredwux
soivucAerutl Ham nompebyemcea snams Gp moavko 6 yaarax pazouenus Iy,
Tax xax

2!-1
Fi(x) = ) aiBi(z),
i=—1

mo Fy (j-271) = aé-_l.

Buiwucaum menepv Fy_q (j : Z_Z). Paccmompum dsa cayuan. Hycmo j — wém-
HOE YUCN0, M020a
2711
ol -1 ol -1
Fa(-2") =Y a'Byai(j-27")=a ",

1=—1

Ecau j — newémmoe wucao mo

Hmax,

ECAU ] — YEMHOE YUCAO, U

j _ 1 1 -1 -1
G (5) —T g (‘%m* %1—1)

6 CAYUAE HEUEMHO020 j.
3-1i wae. Hatidem wosduyuernmo, {al}. Jaa amozo ucnorvsyem dynxyu-
OHAADBL \j, KOMOPBIE 6 CAYHAE CNAGTHOE NEPEOTE CMENEHY UMEIOM 6U0

+ 1
>\jf=f<]; )

J+1
dorcr=a (1)

a AMU UCAG OvIAU Hatidenv, Ha npedvdyuLem waze.

Ilosmomy
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4-t wae. ObHysum 6CE HUCAQ ozé., § =0,...,2" — 1, xomopwvie menvue
2%z | =5,6,7,8, moeda

j?

all
1 aof, ecau|ab] > 2712
O[ . =
J 0, 6 npomusHom cayuae.
5-1 wae. Hcexomwvidi cnaatin

201

s(z) = Fy(z) +ZZ§/B@

=5 j=-1

Baga4a 42. /[oxazamo, 4wmo

2
(B;, B;) = 3 270 (By,Biy1) = =27, ede B; € Si(Ily).

CDI>—l

Banaqa 43. Hatmu mampuyy Tpama (mo ecmo svucaums (Bl Bl)) o
B-cnaatinos uz npocmparncmea Si(ly), k= 2,3.

Bamaua 44. [Ipumerums "scadnwd arzopumm” x dynruyuu f(x) = /x, 3a-
darnot na ompesxe [0, 1].

Baga4a 45. [Ipumenums "orcadnvti arzopumm” u areopumm K. de Bopa
K dynkyuu f, ucnoavdys napabosuueckue u kybuueckue cnaativv,. Cpasrumo
NOZPEULHOCTIU NPUOAUNCEHUT, €CAU

a) flx )—\/Wy v e[=1L1];

6) f(x) =23 x€]0,1];

6) f(x) =+/|lt—1]+=2, xe[-12];
¢) f(x) =sinz, x € [0,100].

Baga4da 46. I[Ipubiuzumo dynkuyuu, 3adarnvie 6 npedvidywet sadave, na-
PAOONUMECKUMU U KYOUUECKUMU CNAGTHAMU ¢ Purcuposarnrvmu yaramu. Cpas-
HUM®B € PE3YALMANAMU NPUMEHEHUA AOGNMUBHBIT AN20PUMMOS.

Baga4a 47. Hanucamv npoepammy npubsusicenus dynkuyuu f, 3adannot
na la,b], ucnoavaya "orcadnoni anzopumm”.
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