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.1. 1. illvnfiroE

BaqleM celry A: a=ro<rl<...<A+r = b , c sotoPofi cBrfieu
flpocapaHc,rBo cruraifioB sn(a) crenorfl n A€{aira I (cu. [I]).

Me.IoA roranbHotr atrnporcrMaqrr cn.lafrlen 6E pa3Bm E pa6orax
!l.lllar6epra,D.C.3aBbrroBa,A.[.npc6cHHraoaa r gp. I I-?].0co6cn{octbn
3!OrO ueroAe iarrelcr !o, q?o BHp 3Hlt3 arqlokcfixarlroHHoFo cNrnar-
Ha srl(:) ctoneFlr a sar cHBaslct B Brr,q,e rBmfi @IMyJrH. cBmHmro-
qg, 3HarDHxo cn ali[a B rorGo x€ [-rr.,.i1 co gHaqemif,fl ampor -
cnorpyexofi QyHrllrr I f,s HoRo!(,poI oxpec?Hocllt aro, to(ftx:

Is,r(.) = r_i.,.b.(r)aj(x), 
( I)

rAe Bol(r) - Hof!.arxsoBaHltrB 6asxcflHe E{rratrru c rorarbHrof, Ho-
cxlersxrri br(f) - rrlHeftfia (WHn$oflalEi orrpeAem3nue qepes gHa-
rErB{i I H8 rdcxrane [ra,.a.orrl cn artra Bit(r) (r cetre A no6aB-
f,flolcf, ysru rr<... <ro; t.o.r>...> t r). 'Ji!|lItr{toBaru
br(f) Bdrpelolcr rax, ulodu o6acrl.ullr aErlicrcfitaargD c sqg,aroou
noprrtrrcx ( onorrs,Bno [a.Fa cela) Aocraroqo rrqAr r oyH,(Irn
f(r) .

B Bacroae, ct6?E ntr,en araatcn HoHff, no4(oa l( E[6opy ft/Hlr -
qroBaJroB b. (f ), orlt{t' t o! xsEclnra.

Illrctt'sq4ane cxc"e[, rfu111l$o6eJroa (f,(.)] (f= -a,...,f). Ha-
soB6x cnrallB grc Er(A ) xrilqrorrqsoEtrr .q,rr rfynxqrr f no crcre-
x€ ,$nrinoroHsroB lt . ccm

lr(8.) = rr(r), 1 = -ar...,' f,. (2)

Bcog,y.qa,ree 6yA6u npqnnorsra"b, qio xHlallrlorsuro {ul cmafiH no cr-
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crelre QyHr lxoHs.roB lt c;qectBlra! r e.q,xltcrBen. Olo roueangxo, sran-
BareH"Ho 

"pe6oB8[xD 
HaBlrpol.qer$oerr ra"Frqu (It(Bj ) ) ( i, J =-a,. . .

..., N).
Bygar ou6rpao br(f) 

"et, cro6u 4.rs ln6ro< xnonorlrexos g(r)
ctenaHx He 6otee 1 @pxyra (I) o6ecneBrsaJra xB1epnon.flflt) B cxHcre
(2), r.e.

r..(sos)= h.(s), i= -!...., N. (3)

Ecrr l=a , to, oqeBlAHo, BrarrorHeHre paB€HctB (3) ornrgarext-
Ho tpe6oB&oro, qto6u (tsF{yra (I) 6ulta row{ofi na MHolotureHar cre -
nerfl l.

Boaee mrporae BosufiHocrx AJrf, noctpoeE{a pasHoo6pasHu( ro-
t(arbH[o( srtrporcxira$rF orrpB8aracr npr I > D .Hmpuuep,ycloare 1>a
norcsHo paccf,etprBaab mrAa. Borna B npoqecco .[orarHD, annpoxcr-
Maqrr rpe6Jrercr c noBEororon roEroctbr) Bocnpon3Becrx HekoaoprE
xapaRl\epxclr{Bx amporcr$rxpy€ o, 0Jnlrc$x.'qacrHHe cryqar srofi sa,!,a-
r[t xsyt{arxcb a [I,?], rle 6Hrr,HEAenE 60pryrH BBasxxmeproJlqtr
(r.e. ,oRarbHofi annporcnfaqrr oyHns{r, gqAsHHu( H8 cetr€' c [oEa-
ueHHon tot[toctbp rll)xofireHm B ysmx cetlol ) AJIf, paBrloueplo pacno-
Jro eHHrD( j/snoe. JlolemHue alnpof,crMaqrx ' flocrpoerfiErc npN{ I > tr 'Morr() *cnor8SoBarL x Art onrxwaaqrr yoJroB ror.loral[{x IIpi IDIlleHsr
Ax(mepeRlxarbHr !4)aBHsrlrtr lremAou c[ralt{-Ro.nroxaq![.

Ilycrr 1=s + 1. Paccxorprx cryqaf, 
"oqer[ca O!fin$toHaroB

lt(f) =f1"1,,(tr) , nAe qsr-. 
= ...s h<b, a r, (i= +....,[)-

(hscrpo8aHmE qenHe (arcra, yAoBrorBoPsq{€ HePaBeHcrBan o s rt 
= 

a.
llsseerxo, uro Qyrrqnoru:ru b. ,.(r) ,onlBAenflef,He coofitooeHra.r

't

or.,.(r) = S*io(+)pol"-p)(rr)r(p)(rr),

nle 0.(t) = (t-x.rr)'...'(t-r..n),

rt€ [a,b]n [x., r.-r11 ,

6yAyur noActaBrenu a (I) Buocro br(f) , o6ecnetaaant rof,arutm
snnpoKcx arlxDr tortrtyo Ha mrono(Itenax cteool HG 6otee a ra $lAt8tl,
arf, Hrx pamHcraa (3) $srorxrDrce. Ilooloxy 6ygeu nctatr {Jrrrqro-
Haru br(f) I BrAe

br(f)=brr,t(f) . p.f(nrl)(r!), (4)
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r,r rlollltaexcs Herltlr faI e qxeJla pr 
' 

qto6H pase[clBa (3) $norHr-
nncb AJrfi ,rdE xHoFoqneHoa crefleHll H€ 6orec a + 1. Peuetlle grofi

saflaqx- AaeT creAl@ef,
IEOPEI(A I. Ilpegnororr[i riTo rHtepnort-

qxoBHEF cn!aiH tto brctere, QyHrqtlo-
(" )

HaroB ,\.(f) =f- r(t.) cyqecrByer Il eAxHcr-
aex. Ec.in urca'a pr, j. = -!'...,N. aatabtca
peueHxex cBcTeMH ypaBHeEt{

Nr e. r-(s') =

/ ".tr+r N

D! t=n

tt

rr(rl) | +.ttrat
t,r

(5)

j. -e'..., tr,

ro riloplryra (I) c b. (l) , o II p e ,q, e Jr s H H a M r a
(4),o6ecneq!{ Baer BunoJrHeHke paaeHcr I
(3) nrs rE6Hx uHororrreHoB cren6Hr
He 6oree n+1.

AoKA3ATEIIbCf,Bo. llperge acero, ssrreinMi 'r!or B crry npqlnono-
JteH}{fi o cJqecfBoBar r t{ eArHcTBeHHocrx xBrepnoJraqroHHoro cruanHa
no crc?eMe fifirqxoxaroa lr(f) , 'qcra Br xo cncrexu (5) onpeAe-
rf,Drcr eAxHclBero{Ior o6paso[.

[poBegor Br[toJrHe[ e paBeHc?D (3) Ara roronoqrena Xn*.(x)=t'+r.
ilonox t'+r no (hFtyre lenropa B orlEc"rloclx ?o.rrr t niddcraBrrea-
ea m(,roqreHor

rn+r - tn+r+ (D+1) (x-t)+...+ (u+1

raoAll nln t = tJ IraEHclBo

lJ(t.+r) - lj(s.rn+i) .

t(r-t)"+(x-t) "+ 
r. 

16y
). ... .2

n!
oyaqrr p.(r) = (r- t)"+r rFpa6! IDrb ocrarouono qlena posrore -
ua. Ibr yre 6Ero iro.eqaBo r {opyla (I) no nocrpoeruD roro{s ,qjrs
ErcIroqreHoB cl.onoHn B . CrqloBaleru{o, ganetfia rl+i ero pa3rore-
nreu (6), nor! rxr paaexcrBo

r'+r- Soto*r(r) = p.(r) - rI ur(0.)n,r(r).

Arq{eperqrn r o6e ano q.c!x oo r x l^rrnaar, uro pl"J)(t) . o,

!
-8 b r(prr)lJ(B.r)
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llmrercr r
V-*rru, llo gj
noryqaer

x{reFpaly B (5) @Fryry.mrlrInDolar E no-qacran.
"'(t) " o, !=0,..., "ip:'+r!(al)r, {|..rr(t)=0,

Ii.*,,.,*= +.ttre[") l]' -(a +1) r.

j

- ]'*;,.r11',,.,ot = ... = 3"t+lqo[dt".le[*e)(,.) =

= ({)"ol b..,.{ g.r) = (-1)na![br( pt:)-Ft(rd) 1].

Tamr o6poaor,

lr(1n..) - lr(enro..) =

n
=(-1)'(ar1) r

l=-.

r
+(a+ 1) t I Frrr(Bnr) = o,

r,{aj)j'o.{t)at *
J

r, creAoBareJrExo, paBnclse (3) EulqrxsDrct ntt Eporgor6rono [<lno-
qreEa E(x) clen€Hx xe 6o.ree a + l. TgoPem I Aorasefia.

otretrx, too Fr !flHur crri@re B npsBo, cecfi cxcr*H ylBE -
nem (5), paann r,(tl)/(a + t)l, rle

tr
rtr(x) = t'+1- i u, .,(x.*r) r.r(x).

t=i '1t'

oyxrrra at(r) npe.Aclaurer rs ce6i Heroroprrn rorrocn.rafiH [I], xoto-
pun neer D-l HerlpeplEH]m npoxg8qllryD f, Fa raf,,qox otpesre I r. ,
r,+r] coBnqAaat c xHot.orugdox crgnerlr urtr rxerqrr claluu rod64r-
rueHIoM qAxHrqy.

Aaree xccnqAJ€rcr cxoArflocrE noryrproroFo npoqacca rgrporcr -
Maqtrx B [pegnororercrxr qro p€oexro crcracr (5) yloBrErroptsr Hc-
pa*xcrBy

-1o-lB.l 
s 

(!rd )--g-,llmltc [a,b ] , tzl
PAe C<o a6coJrD!flar noctorfisr.



0!ognarux

ht Dar
r-rSr=r+n

(r - r- t.$l 1

J+!+l

h= niD
la=t=llr

(xa*r- ra)

l-a I

ll npqAEoro4ur qro

E
#=t..-:

(e)

RePaBexc?-
tl€ [rJ.rJr.r] ,r oaa.

lE0PElA 2. IIycrb aurrorHeHB
(?) n (8). E clrf,(r)eC"+r[a,u] x

,(o*)1t")- ts"r)('")tt") = o{i]'

Ibrml

Tar rar rccae4lerat 8[nlbrclreqrs lornr .qtrt [rorostrrcB
L r !!0

(') (") .i+r-!
[f k -(g.f) * lbtrrr=r.i] = o(h, ').

r(r)- s.r(r) = t("*')1tl [ffi], - 3_o.rfal] .

+ n. (r) -{_rr., t(R. )Bl(r)--[-. Fra['+') { t.)a"t{r) .

Bnrrcern nporengryn no r r J nrrurafi (5), roxo.pr
(,) (") (")

lf * (tx) -(sof) ' (tr)l s lar r (tr) -

- .=$-o..,.,r.r,rr;(")1t.) 1 +

lR[..r)(r) I la
ra=r3, lP. I i t<, ') ("r) L( tt)

!(r) = q!"& 
3(e)15;1r-t)q. -,;kt,t("') t"){'-")"+r + R.(r) '

(9)

( Io)

. CregoBa -
olleHr Ba€ic a

I
Iirirtg< .t)("

Ja

Tar ran r(x)e cn+r[a, u] , ?o r Br(J€ cn+lta, bl
rcrbHoi ncpBEfi ru€E E npaBo[ qacfi nepa8oHcraa (II)
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rer f,rrol ( cr. [3])

r.,.v".4tr-ot*{"tt) hlrr-..t,r..r1,
rne tr! - H6f,oroper roncrJrla.

Aar66, nocioaDiy .qts noFpctrH{rcrf, nFr6rxcarf,r fyflErx t'+ t

cnlraBeA.8xDa aHa^lonnttrlar oqcBf,a, to rs HepaDsrctBa (?) armerael

D+- lp, I = 
*o{tt.

J..rgSJ '
llg csof,crs B-cmalbroB [I] oeapt,qto

i t(rt)("' 
) '^'!*

.=l-" "-" " (t')I= (-:- )

TamM o6paaor,

(. ) (" )
lf E (tk) - (B.r)- * (t.)l<

s {tro*t croz"r ) y""ilt 
t-"" 

[ 
"["*t)llat*r_ or....] .

Be.nrqrxa ,('+r)1r;=3('+r)1-r-a('+r)1t) crpewrcr n rryrn npr l-r- q
0tcqga nrnera:l cnpalqlrnaoclb coofiro[enrtr (9). Ilolo6mar o6paaor
BuBq$tcf, r coolr@exxo (I0). Teopora Aorasaxa.

Axa.rorrrno rcclqAlr3tcf, crJrqen, roF.qa B otrpsAarcHm
yqacrByD! pssAsremrr pssnoctnr 

".a. 
rorga (cr.ta,6l)

br(f) = brr,r(1!l) + p.f[t.or...rt.,o..l r

rAe 
!rr(x) = f(r) - or(r)l[r.o ,... ,t.. , 11,

o.(r). (r-t.o). ... . (=tr.),

rr,rrr€ [a,bln [-.,r.r,..rJ r J . or...p+1 .

Ypaenenre AIr rcofilEaxr.oB pr sanrctraarncr E !!Aa

br(r)

( 12)
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tr

.=lP'r,
(aj) = rr(at+ +t),

xnAe n (-) = 
-i-.bt.,r( o.)al(:) .

Paccrorpr nplc1r, trmnctppyrFc Eoorrcru nlrrora t nor
.rrDlrn[ F8!irb!.ro8.

IIH EF I. lbaarll"cFrcrf,na i)dnrocrfl[ curafrrafl.
A.rn cryrraa !=3 onpqAelrfl r@Q r$cBtu Pr, 1= €...., n' rs

crcrorE lrIBEHrnr[:
l-iEF. a!(rr) = ri(rr) + 'tt (rr)

i = o,...' rrtr ' ( r3)
E.(al)'(rr) = tt'(rr) .4(rr).

J = O' r+1'

Pespuocrc crcrur (I3) srq,(ycr rs qA,Erclrcnrocrf, Goo"EarcrEJD-
t*o msapsora1ronroFo cErarna [I ].

Ilycrr uromrau orFr rrHis He yam rj . q roiopu raqf,-
qa cxctaror (I3) ncel trorct pyug,D rrauyn,qnatonem [I]. Tonga
Buornorro xepeBec"Bo (?)t r &rr gocratotlr uanrrx finrn+rn f(r)
f,s ?cop@ 2 crqprct, rrto

f(rl)-Erf(rj)=o(tr5), J = or...r trt1r

llf€rf [c[",u] = o(f,.), ,=Ttr.
Tarar o6pasor, B tormax rj nonpeutroct! ttFdrxret r He nopa-

Aor rorEa., qd B qelox Ha orposro [a, b].
Ilpxaqgan rBHyr Qoptyry cnrarhG 6rf(t) ,qtt c"ryqaf, IEEHoxopHon

cErRt ygroB c uaFoM h :
[+a La

srf(x) =.8-.(!(:.) -i ftxr-'., xr., xr..rl .

+ f l't1x._.,..., r^*"I)al-'1r; .

E
I

i

t

3I



0BIGP 2. Ko.rrora,Ut rldrqacru cruethle[.
B lllro.i3irr i pacr D rperBol sqlllfl Arf, Afli!{GpBE[rar6rcr.o

lrpa.ElcHnr !troIDFo EoPi[,ra

tu(r) = u"{r)+ p(r)u'(x)+ q(:)u(r) = r(-), (I4)
q(r)< o' a<rs' b'

c rlaar[ Jrcro[t8 u(a). uor u(b)= ur rercn cruafil.rorrorrE
[I] oocrct B otrpqEcrarr EaFDtpos b! rydrq.cf,or.o c[rarBa

r
brB:(r)

16 ylrH{er I
Isr(tr) = f(tr) , )
br€ [a,bl, i=0,...,r{{, j trsl
sr(a) = uo, 8r(b) = u, )

Ctescar 6rrgoclu rcaly to.troa. If,aHxd rpa€Boi sqAaq x ctt.rariloL
8r(r) saBtcnt or pecnor*of,i ysroB rorroItalp. t3. llpmBcgex HG-

rololf,lg trrdc'u,erE onlocrlorDHo Btdopa 3fir yinoB.
0npcgcmr los{Fqti.rfir 0r,1= €r...' tr' f,8 Jrpa taun

J-r
E

t=t-, Pt(B:r'(!r, = nt!(rt),

J =o'...r l(+1'
( 16)

E ptBi(rr) - lt+(vr) ,

l=o,N+1,
dparJlormB pespeE rocrb coorBercralnqer rH!€?trot[$or[lotr sqAaq.
IIo cnoco6y nocrpooHrr a!u(r) r B rarAo xHrepBa^re [xl,rj+r.l cr$-
crByqr He xanec onHoi loltro. tj r B rorcpotr r'i(tJ) = (s;I{)"(tJ),
r.o. nF yeroBxx rurof,norrlr xelrrBellcrB (?) tt (6)

u"(tJ) -(sru)n(tr) = o(Er) r

ecrr u(r) e ,l[., o].
B m rc alxr

llu,- (8!u),h[a,b] . o(E!),

,(s

I

t
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llu- srullc[.,b] = o(84).

0rcqg,a, ecrx B Eeqec?Be ysroB Kotrtrorarllrr Bssrb loqrx t. , 6ynar
rxcm !(u -sru)(tr) =o(n')

Iloayrarnrc ystH rmrc HasBaab onrlruaJrbHuur. Aef,crsrletbHoiec-
Ilt B rarDcflBe ygIoB IorloBaqrn B8fiTb, Haflprilep, ysIH cetKlt a ,!o
Momro noJrJruxrb Jtr[rb armporcrtuargro c rotrnoctan o(Ea) (cu. [Il).

Jha sr!$ernrBHoro BHqrcJreH[f, omruaJrbHroc ysrroB Eo.lurottaqrx He-
o6xognuo nccrcAoBarb JrcJroBnfi llaspdrr{Mocrr crcranu ( 16) x [poBe-
p{{.b BEEotEcHxe Hel}aBeucra (?). Cge.nau ero s o6qeu cay.rac'HcpaB-
Horirs$roil ccrrl{ sarpylExreJrbHo. orparuumca psccuorpeHx€M paBHoueIF

Hofi ce!ffi c [raror h . Malprqa cxcreiiu 1ryauterurfi ( 16) xxeel nn[:

f*

2
,

-(2h)-1

(2rr)-1

1T

0 (2u)-1
a

-(2u)-1
'l
6

o (zrr)-1

2T I
-

IIpn Herccru< s onpqg,ernge.[b,orofi [atIMrlH 'panen nyan. Ilpr qelnroc

N=2n oH paBeH -f(zu;-ro*tt, l, oreAoBarelbno, crrc[eila (16) rue-
es egrHc,sBenr{oe peueHxe. llenocpegcaBerurofi noActaHoBnoil y6qgaeuca,
qlo pro p€reHre rrueer Bt{A F.= } utr, i = € r... s. Orcqga EHreraer,
qto o[MMaJTbHHG loqro{ rGtrtrotraryor c]4ectByDT r[ coBnqfl,ena c HyriMr
ffimpr m"(d - ero xoposo t{sBecrHue [I] ,lo*r:

t.r= =.. * 3=Po, t..*r= t.. * TEo ,

i = O r... 1 ttr.

B [I] norasano, qro np,r larou au6ope ysroB roturoraqrrr peue -
mre rpaeaofi saAatrx 616,e1 nafigeno'c ,lo,nrocltn o(h'). Orcr pesyrr -
?&!r um{o Ji[orrnxrb B cEJrqa,e, roriAa B ylnendrror ( 14) Icog{fiqxeH!
p(r) = o. A nuenno B nperltororaHxlr sHaftoflocrosHcrBa narofi nllo s -
ao[raof, pqrrenrrs sarqaqx (I4) HesDy4ro nof,asarbr mo B JrpaBHexr{mc
roJrrorerf{x ( I5) Ha cau<nr LeJre rucen Mecro rrraeprufi nopqAolc Ro -
npeunoc?rr affrporcruaqxr o(rra) . Aeilc,rarremHo, onpe.q,erxu crurafiH
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8(r) G gr(a) c6!flo.r m

s'(tr) = (sru)"(tr) - {+)' ffil'u(t){tr),
J = o'... ' i+1r

s(:r) = aru(:r),
J 'ortrr1'

Tonga, nora Aocrorro mrlopr FccylAcr rr npqAaranrrrc ! [I] .q1t
crlrqar rydf,qactm sIutoBE cntalmoB, nqontrrr rllo

[8 -srullc[e,b] . o(Lr)i
a aBar8!, f

l(u- s)(tr) = [u'(tr) -(8ru)'(tr)] +

. 1-11r $lt(')(tr) + q(t.)([u(tr) -

- aru(tr)l + [8ru(tr) - ar(tr)l) - o(lr).
Orcqqp rct?ylrp norfrrD [8r(r) -u(r) | . o(l') .
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