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3q[aqa o Harrl lle]r npx6rr elr{x o!/rm${i cn af,Haxr f,Uhgrcf,
rpe[nnoflHoi B npniJrqAHo, raaeuarr[e [I]. .&a cJrycar $fiymnEk

fiflrDr0 hlcso, P.E. [2] 6H,r nl,aardeH cnoco6 BE6q)a ysloB ro-
xasol, FapaHlrpl@tr0 Harr]^[e6 p6Eho€proc npr6trllf,eHt{e (lllrrurx
,oraHoi.B pa6orr€ lterkoBa D.n. [3] norl reHH neroroptt oqeHEr cEp-
xy r ctotgy rtrrHrurarbHoro rflcJla yotoB ,flaHoi, rpx6Jrrra@9[ c aa[aH-
Hoi rorfiocrm BrfiyrrJ,D fitrrxrlrn f(r) e ca[a , b ]. lbmuroB E.[. [4 ]
paccxoee, Bmpoc od ecfirlllTolrlrrecEr tllulr] r|I€x pa8HolGlx{dr trpf,6Jrx-
rsmx f(x)€crta,b] cnJlaftHero{ rcpro, crenelot. 06o6qerre pesyar-
raroB no attrrporcruallrn 6ynqr, r(r) € c'zla,b] cn.lellHafl nepBoi cre-
n6Hx AaHo B rronor?ai!{, U].

B Haqrodef, pa6o4e pacc erprBaeaci salaqa
tHn i[ f(r) € c [a,b] cnlalHem nep8of, cr€ner c aqtrar[rof roq-
rocltm; llpelrdeh reToE a6 pellgHrr, ocHoBefiHD na nocrpo6'Hxll qa-
HonaparerprqecRono xHfiecrBa nocJr6troDarelbHrx cnralHo8 nepBot
creneHu. [ccn6AoBaru Hef,oroprt cDolqrDa stt{x rTx6rrrernrft. Brgen
Rracc onrrxaJrbHr[ cnlafiHo8 nelrBol ctatEHt{. Ol o6lagaet cJleIJ,D -
flrodi npollraJqecrBarm: $tcro yanoB roaarrBHo otiTx arbtroro cruai-
Ha lreBEllo, ccu y JloraHofr, uoctrpoeloro, no JD6ory ra raErcrHrfi pa-
He6 Mero[o8 [2,4] grr rJrcottrro-B ryrultfi fintd n lpr OlrcrpoDaffio,
Tocfioc"x allltpoltcrxaum i ,of,arDHo onrxraa,r6HHt cmallH fiBrreacfi roq-
rrtu (a He acmmrorf,rrgcr{ rourur) npr6lnremex [3,4]i Ha sq[aflH],n
Totflocrb npr6rxf,eflr r€ HatuqlHE€rcr HrlRalttDt otparorreiui..&e
Fralmx rtryr{Btt{i f(r) € cl[a,b] np€nJrqon a[Fqlxrx noclpoemri; aJ-
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ropmil nocq)oeHrs JtoEarbHo onfimarbHoFo eruraft{a He f,cnoJrDs]ltaT

sHaseHra nporsBolnlm rrpx6moieelrofi finrqrr auue nepnofi; aJrrrq]xru
no csoef, clltrr npogr r B qprn${tre Eonyeraer HeEo[oI]rD galrmef,nne
o6o6qerua.

Ilpegrcemrrfi arrqpnrx nocfpoeHxf, JroraJrbHo olrrt{uaJrbHorro cnrafi-
Ha trctroJrBsoBafi aBropailx npr pagpa6mre EporTam{ @rxua,rrHoro Epe[-
ereBJreHlrfi Feoreqrrtrccroil nni[qxarpru [,Jrr craHroB e $Y, ArerureeB
rpa@nocrportereil x t.[' [5].

I.0eHoBHHe noHaTtrio llycttnRa sag,aru roq-
ril !.'r I = 1,... r ; c roopgtrHarorr (xarx.) u cmafin nepBon c?e-
neHn sr - JroilaHaf,, nocJreAoBateJrbno eoe[tiH@at 8a[aIIl}€ SotrEt.
Ecm =i (xr*,r, tro sr = sr(r) = srr(-) r r €hr, rge h^
mpesoi [*. , rr,*., ] , rJM l-n Ear enaa,ina sr(r) , 1= 1r... rr-1;
s..(r) - yqacror enlallru Ha b. r,nril t-e smnd cnrafina 6r(x) .

Ilyerr ganu fiynxqxr t(r), e(:) e o[arb] r B€qeGrBoIrHoe tflcJlo

e>0. O3nrqrr aou(rrg) = f(r) - s(r), re[o,il]c[a,b] Hasoeeu p-
JroHeHreu rumrfrn s(x) or itrVtfiIflr f(r() y,nt/. npoeto JnoloHaflxeir.
CnJranH sr(r) , yr,oBretBqp@rfi ycrourD: la.o(x,sr) | s c rrrln

1 q (r' srr) | s e, 1=1 ,...1r-1 ' HalloBotr gqlycrrmr.
-! Ilyels-G"o - nolEpodrpanctBo Bcex g,oflyc!ilrEtr cnraftIoa xa [arb]

l{ gr € Gab - Epd{sBoJrEHEr, ,q,onygrnMHfi cEJIaf,H uepeol c8elleltrl' hr -
l-fr Ea,r cualna 8r. &ulef;H s!(r) = sf.(r), -d!r 1= 1,...J4'
yI oBJrerBqP4ril yooecrn :

ti*, = -i * -.*.,ffi..1{t.*r - -.}, !4,2t"',
sr € G"b

HasuBaorer Jrora,IEno dt?lrarlbnbu cmranrot nepaofi et[onont na [arb].
Sneer [r!, -i*r]- l-f, nan h! crDlailHa 8;.

lls rarono drpelerctc{r cuallna Bntenaot sJtrqptr oFo noespoe-
Hrfi, ocHoBartrilrfi Ha Eocrc[oBarc.,IBHofi uaftcruxgaqrf, tai[oro EeFa

srpogenocr culaltla.
Koqlgrnalu tlepBoFo (r, ,r.) r noq,tentrFo (1 ,rf 3rsltoe utlar-

na ai(-) y[oBrerBqpros onlranlrrrHrst: rt = ar t - b. 
-KonrlDrnui

cmafin B[galtf,elcr tg olnonqpaileaprqecroFo lrnfiegrBa E(rlJ sqqa-
Hrex EoqptrxHarE tr nqrBoro JrgJIa rr = (a, y.) .

JIB0IA I. lA"t(-.*n,Sf)l=e, 1=1i...J-A .
0[tPE@8fl8. Tonra roneJrbHoro Harclor3ile x' € h. Qyrqrr

lq.(-rBr)1r 1.1r...,r-1, Hasuna€rcfi A onyc!xx ol JI o-
ralrxo oIIopHotr toqroI enraftra un:, ecrx
f h.(r', s.,) | = e. 
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IE0IA 2. H a ,o6olr , H r e p B a f, e (xrr xr*r)chr,
1= 1.....I-2r JrorarEHo onrnrarBHHi cnraiH
sl(r) rreet xorr 6s oaHy IonycrnMyo
roraJtDHo onoPHyD roqf,/, g npof r{lHoit
cJryqae-3BeHo s:,(x) E_Toqte xr onopHo
cniarar) r op"*'irr" d"t xBoriclsa Gab.

2.HerotopEe caoficrEa JloranEno
oBr lt lr e-, bH o ! o c n n a I x a. ltrxe no[ Ha Jrytru np{-
6:rmeralenffi) salalflot $!firqm cnrarHor nepBo, cr€ne 65rgex norU-
llarE Elx6JrtrratBre (iym$ll c salerIlot Torfiocf,rD [onycrxxtt{ cnra*Ho,
rlepDol crlane!fl c xf,Hr arIbHEr ralcroa lrgJroB.

Il1rcrr rneex f(x) e c[a,b] rr E@elBHHoe qxclro e > o. O5o -
gHatafi qepeg G66 trpocFPaHci Eo l,dryc!r}!ltD( cluaiHoB nePBo[ c'feneE{
qrr ih6r@n r(:), x e [c,a] c [a,u],(sr(r) = Sr.(x), x€hr, I .
- 1,...J-1, rn = c, 1=a), a qepeo C;q- nqq)ocqraHcrBo Jrorar6Ho

on"rxaJtbHu curaiHoB nepeoi cmrrxr lii fryxrqru r(r), x e [p,q] c
c [a,b], (si(r) = slr(r) r r e hr, J . 1,...,J-1, rr=p,1=q).Oue -
BlAtlo' tr"o G;bccab c C[a,b] .

IEOPE{A. IIycra 6yHxqri f(r)€c[a,b] 
"HnyE-n8. x s; € c;b, s; = gir(x), r€hr, 1=1,...rl-1r-noiarrb-

Ho ontrraJrbHnt cnJraIH c urlcnoM y3-
roB I>4.TorIa Jrora.,rb!ro onrr{uarhHuf,
cnJralH S:. € ni.t_rr s;. =s:, "e[*",1_.J rBrrrea-
cr eAnHcrBeHHHM Haxryqnlix npr6nx-

cHn6tr 6yHtqxr f(x) B npocrpaHc.1Ba
ot. ,t-r'

,qOKAAA1E[BCI!0. CornscHo rcmrc 1 Bcc ysJlrr cmanna si' yxno-
scnu sr f(r) Ha G, a lar ftaR t(r) B[rr]mjte, ro ra lHn EaF

cn enfir s;t n€e! no q[Hot dr]mpeEret .q,mycrr ot ,orarrrHol onq)-
Hoi !oqr€. f,fino aar.gfrrD, uao coBonlnBocrE gBHEeB cntalHa s:'
AocraBrref HarJrl^[ee €6t848cf,6 [pr6rmeme [6] gae f(x) , ran
iar Ha l(elor Barle l('roeD toqfl n BHy/q)eHroG aonycrxlfrt roftaJlS -
Ho onoprrrr roqEr o6pas)r qe6lrrorcra ar6"epruHc [2]. flanxoe xar-

*)I cayrm, [oFla Gab
fxr dtolllro, cflpaBa r

noH,l-

Do ng6€|rrr e aoatcrHlm accomqtn c
Jtld3m{er olraatxxr (tlo nocrelrGe lle 6cfb
tor[locrtD.
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q66me gcrE{it nut6-
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4^[e€ io6Eelcra 4$r6Jrltrcxio r ?oay re rrllFrcr snnHclEHH[I
[4]. lonyctnr cj,EedlloEa]uo ncroq)oFo llryro8o [drycrEoro cn al-
aa 8,| €Q1r1-r c rucroa y8ro8 J, 2 s i,<I-2.Tot!,a E nroBa q)n6-
.Errctur 6 QyHq[r f(r) cn aiBof Ar lEoEJiotrloprsr x€IBEaHdrBy

6, < 5l 3, lEe 6J - rrrltrnla Hln )Foero l!6rEoBcroro npr6Jflre-
Hnr Arr cn atHoB c rucJr(rr lBro8, Ha 6oruDr ,. e AIryFon cteonEr
B CXry ClOlCrB r q[tHsrFtIroc!tr Hr$ry[aro t.6n oBcEoPo npn6rr-
reur [4] [ocr0croBrlatrbFosrb 6r, J.23,..., crpolo xcroloEra:
5J ) 6J.r' r=2'3'..., a laf, rar no qpolno!6aflxo tr -2>Jrro
6 . t > t-" ' rAs h-r - triqrHa ndir! 8olo rD6EeBcEoro tPi6-
,molorr cnJralHor s:. . Ta8 [er t-a s c , !o 5 > ..llorycno upo-
rllBqEt8e. Ec.Ir I . I-2 , ro Hlt ]r prcr eAnHettsrIroclb HdJr!^[e -
!o $6Ele8cf,oFo [pr6rxrennrr a n@aoay
8i' € Gil:t-r ar,rxcrFroto E Gr1x1-1 .

c,4[E1l!lB I (clinctranroctt xa [a, r:-r ]). E c r r' f, p o-
re !rcroBr[ "coperEr BHnotnrctct
!r c , o E n e:

hr(a' e;) = {n(rr'a;) ' (1)

to trotanDHo onarxarDHui cnraf,ir
s:'G c3:r-r: si'r8;, r e [a*1-r1' r B rrae r ci enx H-
c?BeHHrr HallryqInr npr6trrreHn -
ar t(r) ! Bpoctpanc?ao ca:t-. (r:a).

trorasarcrBcrEo crol!,er ro lono {aIata, rrto upr imonrnu (I)
Eao br cn alHa 3; meot ,tTtr ToqrEr lD6ualcroro arEtqrH&rca.

eJEICllm 2 (c!,qccrroB8rr6 J t€firo on larlHopo cEJrenHe ne
[., tl). npx BlrdorHsHrx ycro!rI rco -
Ircr.H r ycrosrr (I) ,D6ol ctrraiH 8?6ib
tErrcret Hanryq!f,x x y c o !r x o - ., rl H e [ -
rur npr6arraHner 0yHrqxr l(r) no rpf,-
rcprD xiHnryra qf,cr! y!!or (Ha rccr

ctuafrHoB c salamol lo!trroclto ttlx6menr :)E'_-frfrf:
E npocrapHcrBe Cab(I > 2).

.qdn pclyrblar u.actL s crq[cr r f , rara l(ar Eoa cnmt-
m is G;b r yloEJrdrlop4a (I), o.rmqrolca rmr
HOa n naaD! q[Ho I ro re lf,eto ylf,oB.

CEIpItr{E 3- ( craauoraruro dlrrrerdroro ctuafrra c Harrylr -
!E ta6ilarcmr [Ilr6r-ncr aa). llycrt EEuorHsHE
ycroBf,i reopcrtr aJlr r>2. Ecrr c= 6r,

!rc-
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t:o, rAo .-noFpcEHoc?b atrtrpoicrra-
(nt r(r) cnrif,Hox s!,t-sernqrHe Hatr-
ryqIeno qe6E[6Bciorro npx6Jrf,f,eHii
Ha rHorccrEc c!talHo! c qrcror y8-
,o!, raeHEuxr rlrn paBHux I, to cnralE
E: €Glb ccab EBtrGrcr aArHcrBcHHur Har-
ryqlrr tlpll6txraHxar rat B cxuc.ro
qe6EEe Ba, rar r a crHcJIo qrcra y8-
,oa ! npocrpaHcrBo c[E,b].

Dur6raa" ro elxHcrBrfiocrr Baxrlnrr3ro radtlcEcroro npr6flrc-
rnt.

B sar:tntr c olr.orrx, trro yotoare (l) rgrrcrcr orrltoAo!@rx
[rr Hr6opa cruan[a ra cab rpn amporcrlatBfl Erdyntrrfi 6,lI@rt.h-
ayJrrraiH lettrroi pa6orH Amycirm o6o6qsne arrqrnrxoB npqscca ry-
cortrto-,llt€inondnpdtcxrqm ArtiJracca
cta,bl .

fi/nE+l,

3. l:rropxrr uocrpoaBnt rortarLHo
onrirarDHoro cnralHa. IIycrE Ha&cH l-i l,rer
oi(x).
€8al. a;r(r) ogrosHatuo onpcgeridcr norryctmi roraruo onop$l
loqrof, ttprHaflr€ qel tro rerD 2 noryrai!€[rDa.ly [-1 , r.*r).

Hailex (l+.1,)-l yaer. Ecan I + 1< I , ro t[ro!o, raamlalr

IIo qr-
Iq.Jrc o onopHai ioqra l, rurf,i]lcr roiitol romrLHoFo xarcriym
filuErrl{ x, craloDaraJrbHo, rosf,O, rof,atHroiro otc"pe-(r, ai )|

t
r!,xa iblnEtrlr d.(r , a!) , 1 = 1,...I-2.

hccno4xr 6nnapo 4.5(r. y) , rle y(:) . !r.+!.(r+.),nolo-
L,F rrpclcraBrrrr co6on yrroGHre Jryqr c llr oBEr

npoE8atrroFo ,8 1-80 llsra cumlrc Sl(r), or Glttrqrs
Tar f,rf,, coF rcno rcre 2, GopHer iocta o6ftrrcrDtlo

r(r) e[a,b].
drgcclglrl

(frC<I), !o cyqectrJtt ryq E(r) = L'(r-r.)+ rrr Jarolol ttc{ilr -
fam f,oloporo cortq[rat c ylJrolrr rooQfirf*nol orana s|(r ) .
Eur t(:) c crla. b l, "o 

L. = 
g(Eloa , , c [r. ,b).

Tamr o6proa, ]rcrorr, HoodrqrEa Atrr rl,ficlefir g , Er -
r.[EqF! 

"at: .1;t \.otr, r) . atrb( E. y) = t e. (..2')

Gacgpc aoralrrr, mo (2) crearnrflsr n g.re 6orec o@cno
uracca @r asn r(r) e c[a, b]. ,[ri Frqlf,ol fidnilr r(:) € cl[a b]
yuoue (2) rcro sataHnlb Ha 6olGs crdra !rcrori3
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;|t.t(''r) = o'

l{.5(:' r)l = c.
(3)

(4)

l{s napaono j/pau{eHxf, ycJrost (3) croAlre":

;!+.0{', a =-$cl--r.o.r=*, r e I r.,b 3 .
TorEa

\.r(t, r) = r<tl -#(* - t.) - tr.'

C yaror (4) yclose (3) arqgarexnrr trocne$rery lpaaranm (3):

l{r5(r, r) I = c. (5)

IIyem rotnq rJ , i = 1,...,J, dpaslDr peoet e
Itqno BJB! EooJtr€ onpeAererIrd

4rn[ler

raau, trro Bca Ll paaHrl, taf, rar B cJrfraa coBnq[,arsF lcurt-ao yF-
,oBrat l(oo@qnemoB BogFna llcHo ocra*pE f,arol-fo q[xu, or6poctrB
odrarbx* c cooriarqrgyqrmr toqrarx xr. 3aletrr, qlo (5) rmcl
xoTr 6H qaBo t oEeHne, aarPxlrqr, x = rl , !a.B rar 1+1 < I .

ls mrcgctsa toqor or6tr ocrfl Toqn r!3por.ll-

loqRe x. coorETgr
df(i.)

!J =-=L tltqa

:J. ritar coo?Eac!
...,E S J, ryqa ,Jr

nepc6eor ryqol
8oIr@re yeroDlrD:

lpanrnra (5).
]n roBol iog6 -
npogrolH cr -rr(r) = Lr(r*r)-r.. Inr

1....'J
6a ruoBarbHoFo ro f,rl a t& .b(t, r,...'f, S

)1, j=r,...,.r'r o6o-
sHatfir( OCtaEmeCt lrpe8 rJ*, k = 1' J. ,lltrr tta loi ?oqor

B],r@i yrroBo, roeofrd$crlr
(r) + Lrr(r - rr)

, k = 1,...,8, BdepoI,J rl, !,AoBf,ct-

LJr' k=1

rJ*
,I

(r)

IA:..t.(r, vn )| s c, k = 1,...I. (6)

06osnawr m yor(r) = r. + 1161(rr.), r = r,...,d=r=ir. f,Ho -
acrBo ro!8r r*r, I.tr,...,tr Hentcro; tal( rar( cofleprm,no reat-

r€t rcpa, onoprryr roqry cnaanna si(r). 0tpagr*me (6) uporpa -
erct B IBa na.F8.



I. llatogrtce t{HcgcrBo roter, laoBJletaoti qfr }?aE[€Hr.to:

*O.tJ,' 6') = o, k = 1,...'E.

Ilyqrb toqlor rr-, L=1,...X, eF1,...,I, lEoBrerBopf,Dr (?).
2. .fta raqolo L, k s 1,...L npoFprlgrEr orpa8rqeHre:

l\ rrr('.r-' r4) | = o, u = 1,"' rx '

(?)

(e)

Bde?en ,re nl rr, nofoprr yloBJrorBolrtr] (8) , a sxaqxr, r (6). Tr-
tc.rtr o6pasair, oeranocsJ: 1<r< x ,yqsn.

Couacno aemle I (td)-fi !ras, (ld <t) cnralHa si(r) yxno..
r:n or t(x) Ha c. llosreor Arf, rer,qoFo 1.' t = 1,...,!,rqsu uflcr
f,ec?Bo roqer x.rELa, n = 1,...,11, lEoBrerBopfilxx ypaBtleflri:

lq 5(r, r*1)l= c, t = 1,...,*, (e)
Jr1

nPrlttf, r.rf,In < rJtrl(n+r) ' a = 1'...$r1 . Tax rat r11< I'to (9)
rrreer f,at ren{ lnr ABa rqprt qrruD6orro 1 . ,lly'i r&i[oro r : l=1 , . ..
... , I, npoopaau qraHx€rfie

l\.rro-.rr1(o.,, 
) 

(r 
' tJIl)l > 

" 
D = 1""'!l{' (1c)

0q)at qetfle (I0) npo*prerca B ABa oana aHaJIoMqHo ltlroElpf,e oITa-
mqerrm (6)..[rr [srnono 1 Br6epe]r ra D io.cr( xJ,ta, !=1,...,N'
oAEy toqry c iom xaJrbnira ltqqeltcor E=nor rrloBxrtBop l,n (I0).
llymr wcao raEtr roq6r 6!Eer No st. lanxE Toqfl o6isetenbHo cy-
rcgrByrt, ?att Eat( t+1 <I. OlosHeuor AarfllE rotnoi xJdDo' Do=1....

JIElfll 3. rr.. = o3x tJdao, 1-.1,...,14 . Conaacro acnc 3.
ro

rr.ror = yt r.lU. 
^ 

- xl,1=1,...,I4 llycrb xJEt^o^r rI rfitoo,
loouuro

rorna {.(r,si) = Ar.*oaooo(r, ,oro) ,lnJro8ol ioo0 qx6ro sr.-

Ha s;r(r) p'aDH LJrl., yr.r = Jr .lrtrI-(rJttt*oor),1=.1 ,...,I-2.
Ecflt J.f,.r.[o = 6, to r^.., = rr= b', a i..r=yr Edrpstct

nporssoJrtHtl, o6paao, xr qqxonalarerprrrcroro xxcocrBa r(y,) npr

*o",., ldr_r(t, r')l<e, rae
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Y' = Y1-, +

rH.:

Yt-]i-r

I I-1

(r-1-.,) r € [v:_r, b] .

Amoprr Bbrparanr neldorlm 6lanqg,apnocrr D.C.3aarfinoBy aa no-
croqHHae BHrMaHrte r lamroil pa6oee r pq, BermD( sailesaHllft, cnoeo6-
CT nOBaEITX ee yJl\rllleHnr).
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