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E.C. ttrngg.rea

fur norrrororaagnut ctrral[toD, sq[aHm5( Ba PaBno|replo, caflt€ '6orhnon rHrepec [peActaBtrsr]r ecrmrorrqecr[e (ppryrH' roropHe r8-
Jmlacr Paalorerneia cltIalfia eFo nPoxsBo,qHr[ B pEA lro clene[l,Dr [a-
ra ceflo. .DrF ry6rqectafi cnraltroB tattre @pnyru soryqeml g U,2].

B nar*on ctatt€ acrm[ofnq@Fre paarmeHxr nof,] pHrr ,[Jrfi
coralft()B Irrrofi clener A@tta I. Hr rx ocHoBe nccJleAya"ce norpm-
HocrD npx6[ erflr cnraftlo r aHBonf,lcr Hef,oroprrc (hlryrH ls{c.[eH -
HoFo A,x@pe}tr[{poBarflr.

I. Acrfimrorrrl6crre OopryrH x rflcneHHoe Arl(l{epetllrpoBaxxe

llye"b Ha o{pssle [a,bl sq[,aHo paBrloreprc€ pas6xsrre
a: rr =q + ih, I = (b-a)/tr 1 = 0,1, ... F.

06osHa.fiu rt3p33 g(r) nor Homa,lEHHn cruallH naroi c"cleHr L@It -
ra I (cx. [r]), rxTolxloarpynqrr B l|8ra)c cerrx a sqAaHHtE snerre-

r O)ms4{x y(r) . Vsru crrlarHa s(r, coBnqAanr c totcar p6s-
6renna. Am retra,ra.rl rorrro serr{carl

g(r) 
= r(t)y.+ 8(t)!r.*, + C{t)Dr. + D(t)hr!+r +

+r(t)u'1. + r(t)'utr.rr, (I)
rae

A(t) = (1-r)2(2rd), B(t) = a(1-t),

c(t) = t(l-t) '? ,

-r-\ - t'l(1-t) a(3-t)
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D(t) = {(1-t) ,

r(t) = E(1-t) r



,. = y(rr, , Er=s'(rr), r.=s(r)(rr), "=+
oqp(yra (I) nosBotrrer BEqrcrsrb cnrarH s(r) n eFo
5(D'(1), p=1,...,5, ro"oFe lro]ro BotrE E f,aqactBa
3HaqBHrn lfna ,(D, (r) . clrIaB€!,rxBa creAlqas

1Eo[EXA. 11 yctr cIlranB 8(x) 1rFrapnorn-
pye! Oynttqrn y(r) € cr'larbl B ysrax c6r-
ar a.Ecan s(r) tr dr) neptroArrrsctrre c
irepxonox (u-a) rto

ui=yil -#rJ' .#":'' -*$ri. o(h') . (2)

j;0tOAAIE,lbCtm. Cxcrexa A.rn otrpqleremrr ttr 3aruc Baercfi
c.[eA]nqrr o6pasox:

rrlDnsDOnlIrg

y..,-4Yt..+6!r.-4J^-1+r.-.!1.-"r 26I.-r+6O1.. 2d..r* 11.."= 120
hr

nqa nolaFa,elcfi Ir= Ir+[,
3to, cxc"anu B BrIe

i = 1r...I r

x1: tr6n r k= -1,o,1,2

(3)

!fueu peoeure

rr= rlyl + gll'ay! + elhfvf' + ell6ri + el , (4)

Pne Betxtoiuu s!, r.f,...,S , noA,Jldat onllqAeteHxD.
06ograrnx rDIDs l xatF{rry rog6Frqxenroa crmercr (3) r aae -

.qer B€rropH a+ GI,...,ri)I, t"= (t:,...,ti)[.
Ilogcraaran Eupererse (4) s (3) x nlbBoa.i pasrotrenro {fyHrllxrt

y(r) r ee npoxoBoAHrla B 'lor8s rr no ooFrytre Terhopar noryqaer
c.le.qyrrue cxc"eru ypa,EHefln A|f, onp€Aeial l Bi .

l0r = rt, k=1,...,5. (5)

Oueanx, ,rr,o *mop-cror6eq npagon qaclu (5) llr nln lr4,...rs
aaB{cm or paerui orr...,Gl-r, nootory peuaHxr crc.!€x (5) rqso
xcratb noc.leAoBarar6rlo, HaqrHar c Hollepa k = 1. f,alFtqe A crcte-
rr (5) nreer AlaFoxarrHoe npeodrqqarote. aro caollctBo o6ecneqBa-
Gr efi HeEHPoIleHt'oc?b, a GraAoBaterLBor rlapamf,py9! c!4cct8olarir€
elrHcrBenHorro p8Ueflr{r crcrerH (5) nFr rq,qor ts = 1,...,5. Ilocre-
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AOBA?e'68O BUrfiCf,nAX

8:=1' 8i = - r*, sl= *, ul=-*.

Ho npocrlEncrBa ll t ll = ilil. lrr | . C He[ corracoBaHa

xarp.rrrH r ll = yr!, lars | ' rge a., - erere!{tH xatpnlu

(5) nxee[ ;1ot11= 11r-t1;1r 
t1 . B cray reopa.H 06 oq6Hr6-HoIr.H 06-

parnon ma.rplrqr'fl j, nory,ueu a-r[ s V12. tal rax 11ttl1 = o(l'),
of,oxqaremHo xreex llotll = o(ht) , q'ro SaBella€r ,qorasate[lcrm.

.fur n. nerpygno nor!^s{rb (cx. [3]) creal@ytr {opryry:

r = 
xt+t-Yt_. -r2h

-3v +3y -,

* $ [2".-.. 33r.r 24r..r+ r.r"1.

I{cnolreyn paBrora e (2), BeroAry

,.= rl .{ vf +o(r') .

Ilogcr.aarrn (6) r (2) s (I) x amorHtfi Ara
. .. ,I0,1ne.torertrle no @p.yr6 Tefiopa a 16r6s r = r. + th , nocJp
nFEA,q,eHX' nOtrO6Hr8 qrClOB norl^Iaall

s(r)= y(r)+ qlth6lu (r)+ O(t)h?yvr(*) + o(l'), (?)

0npegearr rcpry Eltlopa r = (*r,. .. ,1) E r{epHor B€Erop-

l.lls

v
+

6b

(6)

v['), ,=o,r,...

r[e

dt)=-
(1-t)'.t2(ta-t- .12) ,r-r- t(1-t) (1-2t) (3t'-6t r€t+r. ), Y\v, - n 

-
6!

3ra {ofxyra nosBoraer cyArrE o norp{xocr:r n;x6rrraom r[yar-
rsn y(:) rxreFrolfl.uoHHlx crrral[rf, e(r) . tbnpaxocrr npr6rme -
Hrr nporsBoAlli oymc$r rcrBo no{rurb; gxll(lepertrupyn t?) no r
r(r) 1r1=r(r) 1-)..(n) 1g;5.-n n (r)r (po(p-n)(t) .

* 4,(n)1t1;ut-nrr(x)+o(u'-P), p=1,...,8. (8)
B x"oFe [pxxo.qm r oqeHre

[g(r)k;-r(n) 1*);lc = o(h"-P), p=0,...,s. iei
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B o,lgemnmc loqrax npor.efiyrra [r.,*.*rl nopE[ot npm6rrxenna npo-
nsBognlo( noBn[ae?ca rro cpapHeHxn c oqenrofi (9). Ctrr ,rowr Jrerro
Ha:(or,fiTcf, lro ypaffrenrfi otp)(t) = o r p =1 ,.. . ,5. llu@u

s'(rr) = y1+ o(h5) , 8'(x..*) = x'(r.+ |) + o(u6) ,

s"(r.+bG| l{+ -@) = y'(r.+ uq t{,.1-ffi1) + o(u5),

s"'(rr)=yr'r (r.)+o(hr), s'' (r.+!.)= yrrr(x.+E) + o(at),

srY (xr+ u$ t{ )) = yrv (x.+ u$ r $ll + o(b') ,

sv(x.+{) = y'(r..*) + o(ta) .

Henocpegcrnexnrnr grrtffiepen$poBanreu crualfia S(r) uqfng sbt -
rorglf,sE npn6lrrrorrte gnatren{i rrorbro nporgno[nrD( orvl(r),
v= Ir2r...r5. Oruuro grl,rx He rrcrplxtuBamcf, Bost6nocarr turcJreHHo-

Fo gr{0{Bperil$poBanrs c noxqbD cnraftos [scon crenem{.lf,remr xecto
creAlmue coorHdeHxr:

r.*r+ 1or.+ r.-., 
= ylv + o(hr) ,

L2J

ra*.,- xa-.
2b'

1r, rr.r{r-r
-lt-!

= yl r o(le),

v

( Io)

1-r*(Yr-.{ + o(lr) ,I32h b
rr*r-ilg1 x.-, 

= vyr + o{b.)
h2

4

2I



Ecar a yane.x cerftlr A , kpoMe sHaqeH[fi fyHrqrr{ y(x) , [sBe-
crHH Heaorop6re ee npo[gBoAHEe, ro MoriHo rcnorb3o8a{b oopi{vrN

(L Mr" i
I
i
i
I
i
I

I

t
I
I
I
I

i

J

rt

+

h
+o(h')I

= y'i + o(hr)(2N1

.1rs
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ilr*.-tr|r-r
2h

Y'l+ r-2Yl+ 1+2Y'l-i-Y'l-z
2bt

( I.l )

ui .{.-, i
= yI + o(h')

ro-

) = yl + o(h.).

2
2h 2\

B cnpaaegrraoctr (I0) x (II) Jrenfto )d€arrbcfi, BocnotrooBaB-
uxcb (2) r relUropoBcm{M pasro[eB[eil. oop,rylrn (I0) x (II) nosBors-
of, Bo-rrep$D(, qrlcJreroro Harllrr npor{gBo.qmr yI , rI , rl c noBbrreH -
fiofi rot[rocfBo, 8o-BmpE(, BHqrcr[Tb rf , uer,o Herbsr cAerafb He-
flocpe,q,crBeE{ [nfrtapemlxPoBalIref cn aflHa.

Bce pacclnr.qennr x @prytu, np.rBeAeHHrte B oto napenpade, no-
Fyr 6Hrb pacnpoctpaHerH Ha cJlyqafi, BorAa y(r) I E(r) ne 8Brf,n/r-
cf, nelxoafiq€cBfur. Aaq sroro ,qocraTotlHo r(paeBta JEJIoBT{a Ars clltaf,-
Ha sA,AABArb B ACrIimrOr[qeCtOM Br{[e. nyC"E, r npnnepy' y cllIa'i{a
Ha roqax nHr€pBaJra [arb] sqAaDTcs tpetri }l qe"El]taa nponsBoA -
Hue. llerpylHo noJrywrb, crenyr [3], BupareHrr, ,q.rf, rpa€a]o( ycJroBr.tf,.

Bulruau rx B fotfte x.a:

sn (x-) = 
Yr€ta*,r-Yo - 59b

" h' L20
93-br - ?-81 - u,

1!2oz L2o,'.L20

Sw (ro) = ilo.
Hyxxre rpaearr ycroBxr nonyqaEacf,r ecrr B srrr Bclraf,eE{m( 9a-

Msrflrb srrr (ro) n 6'v (n) xa rr acmanlo$rqecmre npegctaaaerur. B

raone noJlyqa€M

27h x + rx 
=L20 2 120 '

€yr*3y
t+

i

59 h
L20

xo + -99-\
120

2.

t
h'

-Yo - E,
( 12)



l"

_t
rr=,,'i t*";-f yv'(:ro).# yrrr(roi- *, t'(=o;,i

''Ee 
r = ;,iir (xo,r-d /,,(xo). #}1 y,r (xo).

3 enry ctaMiaerprx lrs ot]rx cooaH@erilfi nenro troJrJrrtr{ab Itpa€BEe

;'cnoBr{8 Ha l,pyr'fl ftoHue ilHTepBaJIa.

{ il. t{lrcranrre np{MepH

B neprogrqecrou cJry,qae rroJrlqexHHe pesyrbratn Eporr.[eerp{pyeM
Ha rpruE)e {yrnqrn y(x) =sia(&) r x € lo,Zn/ 5J.

r&rcaesnoe Arflippetn1trpoBaHre npoBoLfitrocb c troxqbp cnlarlxa u

IlJrfi cpaBnenxa no pasHoc?ffie[ Qopryrau. Peeyrrtaru flprlBq4e[u B

ta6l'I'. 
Ta6ruqa I

N R4 Rrt R, Bu B6 4
I8

36

3,8. Io-e

2,4.I0-,
I,2.ro
3r2

5r2.I0-1
3r2. I0-2

3,2.r0
719

9r8. f0-4

214.I0-5

4r6.Io e

I,2.I0 2

3gBcr

a

.t

f, = ,r- 1 
tr.*rdot*tr.-' 

- yll l,
' oSr$' 1

E.=offirry-vIr,
*u = o5&l , "L:"-'- 

rl*irLY-. - { l,

E, = ol;1t "*;r**' 
- ,, l,

.a

2a



R6 = I!.EIX

oSr.Sil
r-\S-l;r{l,

E.= olh, 
y.*r-6v.*.dsv.*r-20v.+15vr-r-6v.-.+v.-, 

- yI I .

0ruetura, q[o BeJrnwHa qxlxr- rf I npr{MepHo paBna E" .
B ra6.r.2 nplrBelenu peayrmarn qr{eJieHHoro gr{(lQepenrflpomrura

AJrff Herrep[oArdqeeroro c.lJnlrafi. Marcuu;m omr6rn 6epercr Ha uHor(eclBe
roqeft, nge pasHocrxne r[opuyau r{Mep! cMucn. Ha rnrepaare [or2] pac-

Ta6luqa 2

I

i

I R
4

R
la

R, E5 R5 R6
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t0

5,9.I0-2
6,2.I0-r

9r7

4r0

8r0.I0-r
g,2.I0 -a

2,4.I0

919

2ro.I0 -2

6r7.I0 -|
2,2.T02

I,2.Io a

cMarpr{Ba,racs Sptrrpra y(x) = e:rp(-&) r B KpaeBHr }rcJroBt{fi,( AJrfi
cflraifr{a sqgaBrur]rcb lperbf, r qerBepra^fi [poxsBoAHHe. Orm 6palr.rcr B

arAe ( 12) . Ala 6o,nee munoro Buqr{cJreHxr Eecrofi nporeaognofl no oA-
Hofi xs Sopaya ( I0) r?amrtnrue ycnoBlts Hqg,o sqAaBasb c tottrtocrbp Ao
ua.lrtu< 6o.nee BHcoKoFo nopq4rca.

{rcaennxfi orcnepllreHr rroAlBelr(I,a€T BHBoAH $I r norasuBaerrrr,to
np{ rmcJreHHou gu@peqrpoBam{fi crtrallHoaufi nogrog o6aqgaer onpe -
.[,€r€HHE[rr!I,l flpel{MJqecrBailt{ nepeA pasHocTHm[. 0Co6eruro o6paqaer Ha

ce6a eHlruaHxe BHconaf, tortHocrb BEtlr{cJreH[a [ecton nporeaognofi.
Aarop npnsnarereH B.Jl.Mnpouruqenao sa pE[ noreonux aaileqarorfir

BHCKaSaflHED( no qqectBy 3arporfyTopo Borryoca.

Jlrreparype
I. 3ABEflllOE n.C..I!BA@B B.ll.. UIiFmllIqEHM B.Jl.lleto[u cruamr-

6yrmunn. - l[.: Hayra,'IgQ. - 352'c.
2. IrUCAS 1[. Bllol bor.rnds for latelpolatlng cublc apllaes ur

tler vartous enil coadltloas.- SIAM il.lluner.Anal. j9?4rv.11 t N V,p.559-58tt.

,o,"*?;.ffi11 tr*: TffI 3ie IP 'tu' reopta c',am,oB x ee n*r-

Ilocryrrrra B lnn,...ris,q,.org.
19 fieapa,aa I98I noga

I

a

24


