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H.H. firaaaon

Bonpocu o6pa6orxr gr(cnepr,rMeHrarbHofi trHQopMa4{ta, Tartre ftar( no-
crpoeHne HenpepHBHEx BocnonHerMn ra6mtffior ol/nrrytfi, t {creHHoe AI.!(F

SepeHqrpoBaHle l,l r.n. ycnerrrHo peuanrcf, Ha nyrx rcnoJlbsoBaHl{a cFJIa-
rl{Banryrx cnnaftHoB. B rex cayuamr, KorAA lfl(QepenryrpyeMocrb annpoK-
enMt{p},Dryfi QyHKqxfi ne lpe6yercf,lAJlf, or}tx qenefi lrorer 6tmt npnue -
HeH npocTofi r eip$exrrarulfi anfiapaT crnaro{B{u)tr$x cnnarHoB nepBon

creneH[. B cratre paccuorpeHhr ABe nocraHoBro{ gaflaqr crJrafrBaH[fi
crurafiHaun nepBofi creneEr,r. l,lsyuenu annpoKorMars{oHHEe cBoficTBa
cnnaf,HoB nepBofi cTeneHr B BHII)rKnbIx MHofecrBax, npxBeAeHH aJrnopnT-
MbI CNJIA'MBAH}IA.

llyctr rsnecrna cerra a: a = rr(...<x* = b , ararof,e oHa-
qeHfir Herotopon +yHtrr+{t{ f! = f(xr) B ee ]En&(. l,larepnoaarytonnufi
cnnafiH flepBofi cre[eHn Ha orpesre [r. #.*rJ npeAcraBnM B BrAe

s(x)=1.T,*r-**f...x-xr l (1)t h l+1 hIt
rAe hr = 8r*r - xr . Taxoil cnaafiH' nueff B o6qeu cnyqae
flepBor npo[3Bo.qHof, B ]Enax ceTKr, np[Harq,Jrefi{T K,raccy
CnraFHH nepBoft creneHl o6aagam orcrpe[aJrbHuM cBoFcrBoM,

paspbrEH

c[a,b].
COCTOfi-

r4llM B rour tlro cpell{ Bcex QyHftryrfi }I3 w;[a b], nHrepnonHp],Dtr{r{x

SHAqeHIf, f. HA CeTKe A, uHHXMlni 6yHr(r+{OHAryi
b

r(q)=J[*,tr)1t* Q)

AOCTaBJTf,eT CrurafiH nepBofi CTeneHr.

Ilycrr nuenrcf, rpr na6opa Beu{ecrBeHHblx qrcen:

e. ) o, t = 1r...n. PaccuorpnM ABe saAau{.
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I. !{nmuugrpoBarb Oy}rKtSroHaJt .r(d na MHorecrBe Qfrxrprf rg
[:[a,b], yAoBnerBopf,iq{x onpaHuqeHrf,M

lq(xr)-rll so., 1=l,...,tr. (3)

2. ifuHruusnpoBarb Qyxnr+{oHaJr

r(p)+ Iat,rf*.)-r?,1' (4)
a_, pr

Ha MHorecrBe wl[arbJ.
Peueunnun grrx gqAgq cnJ6ar cnnaftHbr nepBon crenenn. .[onasa-

TeJrberBo erono t[exra B nepBo[ cn]rr{ae HenocpeAcTBeHHo cneAyer Hg

SKCTpeM&'rbHOnO CBOfiCTBa, BO BTOpOM - aHaJrOFnrIHO AOK&3aTeJrbCTBy B

I I] A.ltn ry6ruecxrx cnlafiHoB.
3a.qAqy I qacro HatrHBaDT 3n,qauefl o cnnafiHa)( B BHnlrRlttx MHorg-

crBa:(. Ona nueer e.ql{HcrBeHnoe peueHxer ecnx onpaHxtreHrrn (3) taxo-
BH, trTo oHr He Aonycxanr H}l oAr{oro MHonot{JIeHa HyneBof, cteneru{.

l,lsyuu annporo{ua$roHro{e cBoficrBa cIUIafiHa, .qaDqeno peurenre

ss.qiat{x I. Ilycru z! - sxauennf, Hekoropon oyxtq+fl f(x) I JEJI&(
cerl(tt A, t{gBecrHLre c norpemtocrmrr, no a6co.mrnof BerHt{t{He He

npeBblrrapqrM[ 6. . Fcnn 3(-) - crurafiH, xntepnonxp],Du$B f(x) Ha

cerfie a, a s(=l- petIreHxe saAato{ I, oqenra &,IR yKnoHeH[r s(x) o!
f(x) a Hopue npocrpaHcrBat.[a,b] Jrerfto noJlpaercr Hs oqexrn II]

llr(x) - d(-)ll- =$ilr,lt- , (s)

nAe -n = r:, o,, cnpaBenJrnBofi Arn oyHKr+{fi ns Cgf,r.larbJr r.e. ra-
totx, qro f(x) e c[a,b], t(x) e wl[r. -,*, ], 1 = 1,..., N-1 .
.[,eFclanreauno,

1r(x) - s(x)ll€s llr(x) - 3(r)ll. + [3(x) - s(r)[. s.

=$[r"ll-. .6, (6)

ng,e 5=uar6..
lr

0qeary AJrs norpeoHocr[ affrporcnuatp{tr nepBofi npo]r3Bo.u5ofi 6]fiK-
ql,tx noJr] pri. B Hopne npocrpaHcrBa r,.[a,b] B npeAnoJroxeHrnr tmo

f(x) e cz[a.rb] n .rro f(x) - neproArqecran. ]lueeu

t!
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[rr(r) - sr(r) l[. s ;;r'{x) - B'(r)llr,2+ [9,(x) - s,(x) [1.( Z)

Oqenrur nepBufi qJreH B npaBor qacr[ HepaBeHcrBe (?). 06osxaqa
n(x) = t(x) - 3(r), noJrwaeu

f ,(r) - $r(x)lzax =
2dr

= nt(r)n(r) l: -
b

J
a

r{r)f"(r)d:c = - n(r)r"(r)ax. (s)

3.qeerrrpoue {opryrnt xxlenptapoBafixnrno qacrfi. rcnorbsoBarocb ror
uro {r) = I B ysJI&( cetrKil a. BocnoaasoBAHnrcb oqeH[or (5), Aln
(8) noayraex

b

-Jntr)r"t-)* = t 1u-a)f,a 1r' 961",u,
a

nril

llr,(r) - f'(r) h.= €to-.) r/zslr'[c. ( 9)

llepetrger r oqeHre B?oporo crenaerono a (?). 06otruan a8(r) =

= E(r) - s(r) r torl8 D crry tr(c"perarbHono cBoncin noryrrasr He-
paBeHcTBo

16'(r) - g'(x)ti. = .r{B - 8) =

.

= r(B) - r(O " zlas,t.)8,'1x)dr s zlas,(r)Er(r)dr.
aa

.{trn nepro.qrqecnono cuatfHarr.e. ?aronor qto E(r.) = 6(-r),

b

Jtn't-
b

Jr l

b

I
a

L0[HO SanXCaTb

b
jae(*)t'(-r- = :!:a

I l+

I
I t
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S,(r)as(-) =



N-1 1",.t F-.r -
= .3|'{r)o.(r)l*, = .1, 

As(rr)a.,

.a i, = t,(r.+ 6) -frr(r.- o). 1=1r...,N-L B cryrae paBHorep-
nofi cerrcr nuee*

l[- r
ll3r*t,.le.l s z6Tle.l(tr-l) = 28u-a) ur 1f,.g/u.

Ho i. = E,(xr * o) - 6'(r.- o) = (fr+r - 2t, + t.-r)/n, oreAoBa-

teJtbHor lflrl/h s llf"llc[r.#..r] s llf"lh . 0tcnpg norl)rqaex

N-r
l- E a6(r.)E1l < 2Bu-a) [f'lb, (1o)
t=l

ltJIt{

'6r(r)-s,(r)h.=e1eu-a)p'1;.1rl2. 
(u)

OrontrateJrtHo rs (?)r(9) r (II) noa)rqaeu

lF,(r) - s,(r) lh. =q tu-a)'/tn1p'n, + 215'1u-a) 1r" lb7'/ " .(L2)

.[4n noctpoerua npn6megnono (o.$ano c m6ofi HaIIepeA 38IaH-
HoR toqHoc,rro) peuemrn saflAu{ I, ealoqeficf, no cyqecrBy saAaqef,

KBqgpatxqnoro nponpa[flpoBaHrf,, npmeHm retog, E!pa@a. Ayrr4m
Erpa{a,rer re rex H B [2], au6epcr B BrrAe

*(o) = J.rt,,.r,
nAe zr = B(r,), b(2r,...,2y); v!(1.) = nr[(a. - z: - 6. )i +

* (zo, - z.- s.)fl t (nt - zor)zha,.L>o - nap8r.etrp mtpa{a, (x)*=

= ( lrl + il/Z. Iloayrerue l-no npr6rtllelmf, p€ueHrf,r otBetraDqel{o

sHeqeHrD nepare?pa ETpa/o8 rtrr cBolll?cf, t( rrHx5tsa4or Hrnylt olo
(lyflrc$oHaJra

rL(z) = J(s) + *(r). (13)

I/ra smr qeJrr lcnoJlbsyer rEloA Hsmora. Crclera .qrf, onpeAe -
rexrn npn6.urelrlf, Ha k+1-fi ntepery{n re?o.q8 Hutona rueet B}rA
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zr + plh)dr = 2(r) - n(r), i=l,...J, (14)

nge ,(t)- ,.-" npron,reHxe pe,eHral

ol') = 2t6rr[(r!')-r!-0.)* + (zo. - r(r) - 6r)* +2/trl-1,
e!') = o{*) t j"rtt,l")-zl-0.)f-( r!-r[')-or);]'( zlr)-z: | /".,l,

Itr r-, ,)/b I
]G ,* r-z ,) /b.-( z ,-z . -, ) /h ,- 1 ,

[-( "*-z,n-r)/nu-., 
.

d=t L=2,... J-1 , (15)

C yrerox ( 15) crcreua ( 14) nprHxxa€n BnA

,rzi* "1o"= '(r) - o(r),

brr.-. * .r?, * . Lr r.., = ,(')-n(t) , L=2r... J-1 , (16)

hfo-.*"rcfu = 1$') - 4')'
nAe br = pl")/n.-, , L=?,...r, ". = plt)/u1 , 1= 1,...r-1 , "l =

=1-(br+c.), 1=1 ,...iI I b.,=or 9[=o.
llorno noxagarb, qro uartrrrqa ct,te?eru (16) xeatpor.qeHa u rree?

lpex.q{aronaJrbHJrD crpyrmy?V. Iaa peoeHrr crcreu ( 16) qeaecoo6pas-
Ho ncnoJrbsoBa?b re"oA npononro I I ].

h6eper.r ". ) o r 6ygen mrnxxrorpoBa?b (h/Hrrflona.l lr(z).
lhepargoxrrf rrpoqecc o?EcRaHHf, ero uxxrrJn a coe?or? B rronoxper -
Hox pe[e{m, cncreru ( 16). Ilpoqecc npepHBa€rcn, xe$ ?orbro
.arlzltt"-slt/l cranoBrtc{ xeHbue Heroroporo e > o.3ater,au6-
peB 12 > rt ll [cnoJlbsya nofi]rqeHHoe peoeHre B raqec?Be HaqSJrbHoro

npr6amerorn, nepero.qtr x cJreAJmler.y uery.
Yaertrrrsaer r" Ao tex nopr noxa He ctaHet Burroltrf,tbcf,

l4-":t s6.+er,
nge cr > O - rpe6yexaf, rou{ocrlb BHnoJrHerutf, opparotqeHnfi (3), lr.f,
eron qenfi nocJreAoBareJrbHocb (rL) 6yAex sxrorcJfr"b no Qop.yre
rL = 2 r"r lafrl/ae'.
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Paccuotprx eqe o.urH aJrnopnru nocrpoenxr peuetrxf, gqgarot, oc -
HcBaHHUfi Ha rcnoJrbooBaHxrl xetro.qe noKoopAnHarHono cnycra .qJlfi f,rtHx-
vttsarlnr 6ynrqnonala ,r(s) B nep&rJleJlenxneAe (3). llyctt 3t =

= (rl-rh, + z!]lu.-r)/(h..r + h.), ror,qA Ha k-fi nrepa$fi zi
6ygeu nnnrcJrmb no {opyJre:

(*,.-6.,Ziqz!-0.,
I

,i = I \,zor - 6. s4 s r! + 6., i=l,...L (1?)
I

I rt . 6.,4 2 z! + 6.r

r,[€ ho=hi, \f=\-r, zo = zz, \+t = zN-r . B nepro.qlqecror cf,y-
qae: ho = \-n, h = h1, ,o = z[t-.rr fo+.r = 2?:- llpoqecc cteA)rer
fipoAoJrarb Ao rex noprnora He ctaner nar lz!?'- zil < e.

Paccuorpermrr arropxrx npr cBoen irpo""ot" rpe6yet clqecl -
BeHHO 6OJrbonX serpar r.aE]tHtroro Bpa.eHr AIr noryrelflR PereHrfirqer
anroprru mpa@B. Qpraro B sq,qAqax He6orbrof, paorepnoc"x (n < roo)
ero rcnorbsoBaHre BnoJtr{e onparAafio.

Orucxarure pflemrs safasr 2 cangano c o.slorpatlcr p{eHxer
ctrcrexH sn.q8 ( 16), rAe plt) = pr, e rpaBfe qacrr paBH0lcs zo

t3l.
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