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D.C. Boaros

BgeAeHxe

Paccrorprr Ha nH?epEeJIe [a, b] xenotoplm nocleAoBaterbnocrb
pas6nenf,n (a: a = ro (tr(...<t= brF=L3r....). llyctr Krr,$fi
(t-a)-nepxo,qtq6crrl cnrafH aa c?erlerr t = Zr+L r Ae{orta I no

coo?Derc?EyDqery pas6renm a nHtepnornpye? SaIAHHHe B JErar ce?-
rx A sHatreHra f.r 1 = Olr..., It , nepno.qrqecBofi na [a,b] lh/xx-
4ln f . c;qecrroaanxe I e.qiHcrBeHHocrb ?aftxx ctrlafiHo!. EotrlEllu B

trl.
06OsHam h.= t,.r- rr,1 = Or...J-1i H=Dar h.J raUeCrae

IeparrePlcilrf, ce?tor a 6yAer paccra"pnBa?b Be.[xqrH:,

o^= uar n/h
lr-51=1 L' J

llala qe.rr gaRDqao?c8 B BEf,cHeHr,rn ?ex oFpaHxq€mrn Ha p4 , t9!R-
Fe neo6ro.qln .qlf, ?onor/q1o6H npn Eoo nocre.(oBe?elbxocrb t.It')
pauoreFro cro.qlracb ; 3(rI Arf, rD6ofi (u-a)-ncpro,qnuccxofi ffin-
qllx fc Ct, k = or..r; r.

I/tn r= O Ita t*qAtra QtereHiepxa. Cayrar rJdxqecf,of, clllaf,H-nH-
?eptroragrr (r=1) xopoLo xsJ^reH. t2-5]. 0npaultenra na p6 sAecb
tt]t&lu 16.1rro npr k=0 n k = 3, npruer str onpaxxqeHrfi o.qlHaxolu:
p4 < (3+'rl$/2. Bonpoc o6 ycroBnrx cxoAnxocrr rH?epno.rfiqr{oHxu
cnrenHoD rrf,rotr clenexr (r-2;x=o) nccJreAoBerca aaropor [6]. Ilo-
Ao6mte pesyrb?ailr AIf cnrsfiHoa 6oree Ercot(rx creneHen B rn"Gpa"y-
pe o?cylc"ByDr.

B .qaxxon pe6ote Haf,Aemr ycrloBrf, He xapaft?eprcrffty pa lnpn ro-
toptfi Boarorxe pecxoAtoroctb nocreAoBe?erbHoc?r ["lt' - ftt'll- ,
k = olr...rr-1 ,t+2,...1 D I fiprt E+o (rar o6urtrto, lFll. = eee
aup(lf(r)[: a Sr s b]); 9ttr yoroaxfl.qaD?cf, B repr.nnax Hyref, o6-
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o6qem{bil rronotuenes 0rrep4pedorryce (cr., Hr.gprr€prI ZJ). noay-
rleHltrre onpeHrtleHxfr H8 pA , reft qae?HHf, erycef,, eo,qeF[a" rltBec?Hue
onpaflxqenxf, .qpa ry6ruecux cnrafiHoB.

llepene gaa naparp@ crarbn Bcnorona?errnue. B gI rsyuamca
caof,crBa ryaeil o6o6qemorx rnorroruenoB 9Raepa-iDpo6€Hxlcal (pore ra-
BectHr[ cBonclB npxBo.qgrcs HoBEe. B $2 rceaenyetca [oBe.q,eHre H€-
Ko?oporo cfiJleltHa Ha reorefpllqecKof, cetxer ?.e. ce?Ke c flocrof,HltHr
pec?EeHflex. 0cnoanofi re?epnar rgJroreH s $3, rAe c noroqbD crurafi-
H8, paccxotpeHHoro e $2rcrportctr npflep pacxo.q.Bqerocfi xn?epttorf, -
rSroHHoro npoqecca. flocaeg.xnfi naparpar[ nocaaqeH Bonpocar flpamrqe-
croro floctpoeHxs r{BtePnolfirlxoHru nep[o.qFrecrc{x cnnafiHoB HeqeTHof,

creneHll. 3gecr rccae,Eyetcs 8aB[cnroc?b rucea o6yeroBJreHHoc?[ vaT-
prul crcTeil Jrpa8HeHr{f,, KoTopHe nprlo.$rtcs Pg[arb nPr noctpoeHta[ro?
HepaBnorepHoc?H ilcnoJlbsyerEx cEror.,(Bmca Hexo?opue pexoreHlgqu
no cnoco6ar nocrpoeHxfr crutaiHoB.

$I. 06o6qerunre rHoFoqJteHH 0fiaepa-Opo6eHryca

Ilyctr 6r: I = ro<rr< ...( xy - reoreipxttecraa ce?Rargqgefi-
nea napalelpam h>o, q>o: h.= =..r- l.= qth, 1= or...rrl.ctrr-
Ia€rt rl?o celrra 6v npoAoJ[eHa BreBo ot ToqEl a r B[paBo o? rv c

corPeH€Hxer reore"pxr6oc?I.
Io6ofi cruafiH c?erreur D r sqnrqnHfi Ha celne 6, r nPeAC?aBrr B

BIIe pasroreHrfr no HoprarltoEaHHu B-cruanHar Bnn(r)rP-= -111 .o.
...rv -1 ,c,r€neHx D , .qn8 Eotopl[ Ha ra.qil rmepiiae [-.r,..,J
ce"rr 6v Hxeer recto [2' c.24] peEyppeHfiioe cootHoreHre

Bn,(r)=f=r.,,p(=).ffirB!.r'p+1(I),ao,(r)=o.,.(1)
JIEXIAI. IIpr te [oJ.] Ha neor€!pf,qecKor

ca?re BunorHeHO tOrAeC'rBO
rj!)t..* th.) = etaltf .{-.*r* thr*,) Q)

AOI(A.3AEIILCTBO. .q.ua k =o rpoBo.uItcs retog6r ratera?trqecrof,
r4lylrlrr no a. .(p.ree, .uffapex4iPyf, ooq/qeHHo€ toqectBo' nory -
rrr (2) npr k I ri

Erpuenre

q(l;q) = B. ,.-(-.)+A Bo ,r-+r(r1)+... +lt-ho ,.-.(t.)
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I Cxry rerrH I He aerrel'D e? 1 ; 6ylar. cso PsscLstprBalb rat rHo-
roqJreH no I . ffcno, rae ni(l; q) .1 .

JIEI0{A2. IIpr ql1-gan rHoroqJIeHoB ["(ris)
cnpaBeArxDo peKyppeH?Hoe cootHoEe-
Hre
[.+i(llq) = (q"*1-1)-t((q"*t-r) [a(liq)-qa(r-Dn"(/o;e)]. (3)

IIpx e=1 (paaEorepHafi cetra)

no*.(r;r) = (n+1)-1{(1+nr.)n (rp)-(1-ilEl(r*)}. (4)

A0KA3ATEICCTBO aenro nor1 ree?cfr nFer noAclafloBf,r B .[eBJo
qae?b BupueHrs AIf, no*r(l;o) c noctrqAyDryrr rcnoJrbooBarrer !or-
Aecrpa (I).

Ilo.lyuexmre coo?HoueHrr,q.uf, rHonoqrenoa [.(l;e) noraouBeryr,
qto nocle,qlore c ?ororoc?bD Ao [IoctorrHHoro rHolfl'leJtf, copn{Fnt c o6-
o6qerutur rHoroqrexan gmepa-0po6eruyce [7-9], Koropuc fra.[f,?ca
o6o6qeuer ropotro trsBecrHxx rHonoqrexoB Of,aepa-Opo6enryca (q = 1)
(cr., xanprrep, I I0, II] ).

B .qp.rrnelEer rrax no?pe6trorcr HeRo?opHe cBoilc?Ba Hyren Ar,...
...rAa-l rHoroqrenoB u.(r;e) n.nx, rlto to re c!ro6, o6o6lprcnrt
rxonoqJlenoB 0naepa-0po6eHryca.

Io. Hyrr \, p = 1 ,. . . p-1 r rrronotltr6H6 [r(liq) Epoc;ro, Be-
qeclBeru{rer orpxqa?e,rbHHe, rr octx flepent,IepoBeib rI t [op8,q,se
y6ueanre, yAoBrelBoprD? Hepalenciaer

lo-.< elo-.a xo-.a . ..< qrr< Ar< o npx e > 1 r

lr_r< 9ln-ra lo-.a ...< gl.< lr< O npx O < q < 1.

20. Hyar \= \(e) nBro?cr clporo y6uaanqnrr {ynnprr ot
q r r.ds \(s) s rrsp IIa Bc6r p . llof,c"arru Er I.< o ne sa-

EICrtOlpIq.
30. .qlr p s

b , -nr, Ar-p < -q'-P; (s)

rn(e)r"o(e) = q', \(e)r.-r(s:r)= 1. (6)

4o. npr el1 tccn lr(e) r...rln-r(9) fiBrf,D?cf, ropurr ypaD-

D
2t l

HOfltra
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.i"(il) 
(-1)oil(q'- x) = o. (?)

llepewcreroue cBof,c?Ba Hyref, o6o6q6Hnrfi mororueroa afilcpa-
Qpo6enryca r.o&to Hafl?r a pa6otax [?-9]. Caeglruprn pesyJrbta" BH"e-
fteer rs coomoqenrf, (6).

JIEtll{A3. .(la k=or...rn c npaB eAntr BH p8-
BEHC?BA

L(s) L(1/q)

- 

= 

-r 

F=it"'rn-l'
qr 1/qo-t

TEOPDIA I. AyH Ertrr l.(e)/er...rto-.(o)/q crpo-
no y6uaanr no e r 8 r[yHEqtra lr(e)/e ,r-
6o !ore crporo y6uaaer, an6o He a8-
Brc}t? ot q.

A0I03ATEIIbCTB0. B pa6ote [I2] nor(8nrxo, qro rucxl -t., r...
...1-Ao-1 eytr co6ctaenmre qrcra ratprrg lo(q) r FA€ o(q) =

= d.iag{ 9,e2r...rqo-'}, A - Heroroprs ocqr.rrrrqroraran (u-1)x(a-1F
ra?plqa.

HanorHfln, retplqa HanHBaetca BnoJIHe trotrorx'le,IbHofi (xcotpxqa-
rearnof,)r ectrr Bce ee rxropu noJrorx?c.[bru (neotpqate.luru).Bneaxe
HeoTp[qarenbnafi retplqt HesEBr€?cf, oCllrJlrfiqtot{Hofl [I3.c.92], eclr
HeKO.rOpaa ec cteneHb BnorHe nololiltetbHa.

Ba.rnoe cBof,c?Bo ocryrJlrfl[roHHltx rt?pxq olf,.lmta€?cf, B tor.r tlto
Bce rx co6craemnue qrcra nororr,{reJrbHHe rl npoctuc.llpoxgBeAcH[e oc-
qxJIJrf,rSroHHoR ra?pxtFr Hr HemtporAeHHyD BnoJIHe Heo?pf,qa"cJtbHlo eclb
cHoBa oeqxJrrf,tsoHHaf ra?Pf,qa.

llycrl g, , 9e > o. Jh6aa BcqectBcHnas rnnenntf, ror6nnat[ra

xa?prq I mtc,,) , bo(e.) rreet ?orbro B€qec?BeHHHe co6et-

BeHHHe qrcJra, tar r(rK yrHoreHxe octrrrf,tsroHHon rarplrts Ha ra"pllw
f.= diag( -1,...,-11,...J)(nepBHe n AlanoHaJrblofi gJrcrGH?oB paB-
nu -I) ocraBJrrer co6ctserouc rrrcJra BeqecrBeHnurr{ [I4rreopera I.3].
Bce co6creeHHbre urcra r.atpn$r 

I o(er)- | o(er) Heorprqa?erlb-

rnr. CaegoaateJrbHoi npxrcrfrfi leopery 3.3 Jlarce [I5], noayraer, q?o

-\(or)/or= -\(0.)/e. r P= 1,..., a-1 . Ilocroatry tf o.(\;e)l o,
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ro +ynrfisrr \(a) anurrrtrqecmre'a oHarnrraHaJlr?xqecrne r 5(e)/o .

B cooraetcrairn c teopcvofl eAlnctaenHoct[ anltrxfrqecxrx rfynrqrr,
QSnxrgr t'r(o)/o,. . . ,lo-r(o)/q 1rt6o crporo y6unant, ar6o He eaal-
cf,! or q . Ho ne y6raitr rof,et 'ronbno r[yHrl+,tf, i.r(e)/+ (cBoflcrBo

20). Teopera Aorra&n.
SAIIE9AHL{E. Ilomroctun aHaJIorHqHo Aora3uBaercf,' t{ro 0yxr -

qxx rr(s)/q"-r,...,)..-.(9)/qo-' clpono BospacteD!r a filHlflptf,

t -r(e)/en-r rx6o ?ore crpono Bospac?l€Tr.nn6o He saBrcrt or q.

$2. 0 cnaafiHlx Ha reoretpltrecnon cetfte

B etor naparpa@ nccJleAyer noBeAeHne ll"(t)ll. npn y {.o B sa-
BilCrxocttt oT q .qlf, cnaanHa e(x) ctencHn D = 2r+1, snflatuoro He

neoro?PltqecEon cetf,e 6y coo?HoECHrtn

s(a) = 1, a(r.) = o, i=11...pv , (8)

u(e'-r)1rr)=o, m=1 ,...,rg i=o,v. (9)

Cyqectaoaaxxe n eAHHcrBeHHoctb ?axopo curfiHa cne,{JrDrrnaflpro
veprls ocHcBnono rorAcctBe [Irc. I5I ] Ans rioarxorxr.lbHr[ crt.laf,HoB.

llcnoauaya Hopra"[RgoBanHue Lcnrafiru, Horno gSlllrca?b

a(r) = n=f-orr"r(x), 
r c [-.,-..r1.

.I[an aaxmAeHtts rooQprrgcltloB bD B prsroreHrr no Lcrusf,Hu. BH-
ntmex flonyrlaer1rD rs ycros11, (8r, (9) cnctcry JprBHeHrn:

b-Bl'::')(ro)+...+b-rB(::;r)(ro)=o, n=1,... 1!1 (10.1)

b-Bn,-.(to)+...+b-,Do r-r(ro)=1 , (10.2)

b.-nB.,-n(ra)+...+b.-.8o.-r(r.)=o, 1=1,...,v, (1o.3)

0,,..r1';;t) (rr)+. . .+u,,,-ral |lr) (xr)=o , El I . . . 1r. (10.4)

Tar rar noafinrgantr rpr ttcrsBcc?rur B JmeBHeHxE (I0.3) Hc

saxci? ot i (acrrl I), to pGlcxnc a?trl yprBncnxfl ron{o rcnlrb B

BrIp bp= rp . Koprnrr Lrr...rla-i cootBo?ctByDt4eno reperlcprcrr-
rrcrono JOrEHeHrs frBJrolcr Hyrn o6o6qcflrfi[ rxonoruaroB Onrcpe-
Opo6ennyca (cr. $I) xr B coolrcrcrtrx co cBof,crBor I.o, necy

r: p-n+1 1.. . ,11 .bp=
2!
EC

J= l.

,tS

(11)



Hersaecrxoe b_ Btrp&Bltr rs coo?Houenns (I0.2):

b =i",=, "'lln + t/Bo'-(a) ' (t2)

Ilotpe6oaan,nto6u peuexnc ( II), ( 12) ylouc?Bopf,rro ( I0.I) n ( I0.4),
c J leTox aexru I, noJtJ reer. o?Hoct{,lenbHo rog([(FrycHtoB cr,...,c2!
c[crery ypaBHeH[fi

i' ", i' r1 a[;.-')(.)=-BI::;'){")/n",-o(.), o;1,...,!,
j=t 'p=-o 

J

-t
I

P=T

3anrnser ee B e.Ktopxoil {oprc
a.A.+

rl aj;'-')1a) = o, E=1,...1!.
2?
E cIv

j=t J J

i;
(13)

Ar, lz A2

nAe Ar, = da6t\"...,rI), A., = tlia6{{*r,...rllJ,Ar r a2€y'!b
rr r-ra?plfl$I, oreyeHtH Korolnfi coo?BcTc?B€HHo PrHoll

.1, = J: ^?[;'-')t.1, "i, = *;l^ 
rf*, aff '-'){.),

G t-Bj,-. (")/Bn,-n (.),-BI',-( a)/nn,-o(a),. . .,-rl :f ' 
) ( a)/ao,- (") 11,

E, = (crr...,co)[, E. = (co*rr...,"rn)n.

Trr rar crurrfiH B onpcAarf,etca ycJtoBrrr (8)' (9) oAnosHaqHol

!o cre?crl ( 13) o,qnosxauo pasp€lrrr. Pcoee cc no [paBrJIy Kperc-
Plr IIPXv+o t{ICCx

i,1
;'J
=l

,c al

ilet irl. +
l.

loa,

,)

c j=1 ,... ,r,
J detA,A,..(l*l
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c
J

. fltl') j=r+1 ,. .. ,2r.
d.et ArA. + O(l* )

Iloratcu, qro det ArAa*o x aet IoA. t' o, rax {yxrr$rn or^ (l .
Aeficta[teauHornycrl q=l (paaxorcpnaa cetra).8 stor crJrqae "i, =

= -^lll-, {,"*r-, ,r{60 A,*r_= ^I.-, r BI':;;i(al=-n[':;:]t"1.
Tongg A, = -Ei-l , rAe xatp[qe \ noaytaetcg tis ar nepectaHoBfiofi

ec croa6qoa a o6petnor nopsAr(c. t A = diag (r.l*',...,^1t' ). Ilo-
erory cxctery (I3) npn s:,1 uorro srnrcl?b B BnAe

[:' -:' 1[' I =[1

Lo,n,,, -;,^.,.|1;,1 L.l
orcogg, ecrx det A, = 0 r to li yt?pt{qa grof, crcleru Bupo4q,GHarqe-

ro 6utr He rof,er. .4&nee, cnnefiH g(x) rorno crrrcrplrr&rHr o6pasol
pacnpocrpaHr,lb 3a roqky a x paccrarpxDa?b nonJ reHHyD r(oHcTpynsrD

KaK cnnaf,H c KpaeBHilx ycnoBrf,m, gqgtHnurr{ B Jrsrex r-y n rr.llpr
v -- cnaafln s(r) nepeflAe! a (ynqnextulbruf, cruranH Ha Bcefi npfi-
uon I I0]. Ter rar [p]t v + o tBcJto r Gc?Gc?BeHHo Ho rcnf,c?cf,'to tto-
HarHo, qTo roge(prt+{eutH bp , p=o ,. .. , 2*-1 , 6yAJn c"pcrf,rbcf, H co-
otBercTBJmqxH Ko9(p0rt+{eHTar pasroreHxfi gtoro QyH.qp.cH?8rbHono
cnrafiHa no 6a.trcy na B-cMafiHoB. lloerory rs (II) Brtctrle?, qto
npeAenbHoc sHtqeHxe Be,rx$rHDr c! coBnlql€r c &raJronrrorur Ko9(F(F-
qreHror. ns [I0rc.I29-I30], Kotopufi o?JuqeH or Hyrf,. Cacgoaetc.ru -
uol det irl.lO npn q=1 . Hpore tonorHyrr Qytnqrn det ArA. n

tlet ioA. orAelenu Apyr or .qp]rr." B cenoy Ac.nc, onpGAoJr]t?cJrb f,aar-
crcfi eHert,l?}lt{ccr(on {ytrn4ler ot gJtercH?oB nrprlrstrr ?tx rlK trr r.. .

...rl2r cJnb npocruo HyJrr rHonoqrcxe no(A; q) npr an6ou q (csofl-
ctao- Iu)rto \(e) exeanrrrqccmc ro q .fioerory lcprrGxf,s detA.,A.,
d.et foA., saaiRcu cJmcpnoorprfirr yrlsar{Hro( rrlrr?rqccrn ltyxr -
qxnr cyrb &rur?xqccrlc {t/ilr4ar no q.

06osneqorr Q = (ecR: q > o, det l..I2 I o, det i,l./o).Eylcr
cqrtltbr tmo flox]tl?crb rcorG"prrDtoc?r q cc?m 6v lrprnlArerxr q.

llo.qctaarr notlrucrlroc Buptrcnrr Arf, cr, j=l ,...,2r, a (II).
[{rccr
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on = ,i. crr! + 
.=i-., { tel') =

1P
!

P = -a+t ,. .. ,F1 .

Tongg.q4a t ( [ol], f, -[-]], *-"""" rcny I, norJ urr

"('){'**.h*, = r!-"f1 r} [rfc,+o(r) ]r!!)t-o.tuol

lar ran B^cruafrHr .urH6ilHo retartclnlr 
"o 

cJrrqectByDr siarlG -
'flf, r € ,oi.L, ,!Jrs xoropu ;_^3 

coa(f)(ro+tuo) I o . ceeAore-

totbuoi,q$ Aoc?atoloro 6orbmr v trcat reclo oqcHrt

11"(')*. , .+l+l'' (14)

L) ior€?ll(tol C > O, xe sailcrqcn ot Y .

93. Pacro,qfrocra npotlccca rrrlcpnorf,qrr

Ilyctr se,qpna flocrqloBe"arbHocrb pls6r€Hrn au: a=rw<xvr ( ...
...< r,v= b, 'r1 ,2r..., . 06ognerur hrl = ryt+r - rvt, t = 0,
I. ...,lir- 1 , Ev= T or. , Pv= 

1.dJ=rhr./hrr.
Bygex crrrerb, r]?o oflepe"opr efr':c-c cteBr? B coorEe?c! -

ile k-f, rDorcto.qrof, (b-a)-ncproltrrrocf,oR fr/trrqrr f G Cr, k =

= Or...rn, k{ nporcEo.S{tD rlcpro.qXqecrono cntallHa clenGrr n=2r+1 ,
IoQcrta I, nncpno.nrpJoqero f E ysrar cc?rn ay . ltoppextnoctb ort-
paAarcllrf, crrr onapa"opoB npx L>l crG.qyer rs tonor tl?o trcpxo.ql -
qecuc Wrqlrr rIGDqrc oAIy r ty rc k{ trPorsmAH},Drronlrl o,!-
aEllbcr ?orbro Ha roHclarr?y, Ho B o?or c.r] ua coolBc"ctByDqla ur-
lcpnortriloHrlllc clllafiI[l rreDr o.unlroErc. k-e trpon Bo.gye.lt[ o6m.
HO:

6!;) r =*tE{;r F[,')r(')[. .

[", 
. r-r d.et i

6:
l-

5=r det A, (+r.Gl+I .(
2!
E

J=8+ I )

48
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Tar terrar s $I' ryctb o>lr(e)> r.(o) >... >l,o-,.(Q) - nym
o6o6qcntu rHonorrJrenoB 0naepa-0po6enxyca (rm tto(l;q) )' Ko'lopue

tere f,EJrmtca ropnfirr yptanenre (7).
0cttosxof, pesyrb?at .larrono napanpefa coAepalrr

TE0PEI|A2. Alt rDtio n o 0r K cf, po 88HHo n o

pr YAOSIelBopf,Dqcno HCpaBGHClBsr

ro(P) s -Pr r r = olr...,r-1,
ro(c) s -Pt-!, k = r+21...; D I

Dyqcc! ByD? (b-a)-rreproAnqec ft efl
qf,, f ccr x :Ior)re.&oEa!erbHocl!b
totr {ar} c onPaHEqeHrtrrx

g=o t Pr= P1l.a E,{

(15)

(16 )

{yxr-
CC-

,L7)

HepaBeHC?-
IOHOTOHHOR
1+ro(p)/p"-r ).

r) Erilo&{e,o .q,rf,

retnet.qlO AIS neprOArtqeCi(llI r]r1 Iaf,-
;roB slro'f c?eneHr n=2r+1 : uHtapflortrpyD-
qrI f D y3t,8rr,\ce/,!\oK av r riocreacBa-
terbHocrr lpf,rr3trr-1\L/ll--o ttplr vro. Bo -
rec '!oro, HcpaBeHctBa (I5). (16) npx
k =o ,1L (k= a-$ ,g)
!ar pzP:t/ a(r)-Hyrbr f AC

0 y H r q n r t+rr(d/er (cootactcta+oro

3Al{EqAHl{E I. Hepaaerctro (I5) npr p z {
k = 2,..., r.1; rgc ?1r)- Hy.rb roHolototon Oyr{Eltx 1+lr-:+r (p)/p.

Aroronruro Hepeaercrno (16) npr o = dt) Brmolltexo AI.n k= r+2,...

..., n-2 , r.qp {tLryr" ronorororof, Qyrrrpr 1*trr-*.*rt !/e .
3AIguIqf Q.-Bryceqara ?eopcm 2 r srreqen", i'-i(D=rla-r/,

t = OJ , [.r= 'Fla-r/ , k = 2;...1 r-1 .
llctrxxocla sarecaxre I crc.qyer rs cBonctat Io. trcrra 3 rsrr-

crcr ocroBrrrar IIf, eereqerile 2.
flpcqgc trer Aoraaunrtb rcopcry 2,,q,oruer llc renu.
JIEII 4. 0nrpr! op, gy),k= 0,...F, rrt. fi ix

r orprErr-e-ir.
A0[{A3AIEIILCIB0. fiocrosry lrHcfitoclb.orrtrltr8r Aor.lcr B?o I

P!,D qac?b I'lacpl1grrn. QnperCmrooc"b Slol= 8y cta.!J/a! ts npc.q -
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CTABJIEHTE

N

(srt)(r) = 
.=rl 

,(.r.)rrr(r),

nAc Fvr - nePno.qGtecnrn 6yt{.qal.eHT8.[bmtfi cnnatrH tLfi ctenoHr Ha cet-
xe av ro.nfiosHaqno onpeAGrrf,erufi yc[oBnsrx !".(xur)= 6. .

fure (u-a)-ncpro.qncecron Qynxrgx fecr, k-, 1, crpeae.q.unao

[16, c.302] npcAc"aBJreHre

a- a- l, (2r x-t )t(.)(t) at ,f(r) = 7g+ 
-5_a- J 

o.(2r fftr.'
a

rAe _2
b-a

a
o

o
E

l=

b

I r(.)ar,
J

D.(t) = $ "o"{r, - f t - 6yHratnr Bepxyaan.

TonAt, lrqt{rHBarr *o 
l 

tr. = 1, noayvaex

il(sg)(')rr. = rr.!.[f; ],r..r't I su.] r[;) lr.llr(")[-,
qro x AoKeBHreo! orpaHxu"iro"r" p!t)11, k = 1,..., n .

0npe.qparr rHof,ectBo nHAcKcoB r5= (i: hvrlh rhrr-rlh , h)o,
i = 1r..., trr-l). Cwtaer, qto cG?ta ay rtpoAou.rna 3a rPltltr
[",b] no nepno.qtrtDtoc"fi.

JIEllllAS. IIpr h>o cnpaBoArrEo Bcpa-
B€HC?BO

nr!')l > Kh.lt 
.!_ol 

,[,i) t u-

c RoHc?lHtofi Klol 3aBlcf,qcfi toJIbl(o
o? k.

AOI0BATEJILCTB0. IAn ro6ono rrono,uern p(r) c?Gnerr E rrce!
reclo I 16,c.24I] HepaBeHcrBo
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1p(*){')r=fr; o.* ppp lP(x)l' re[c'B] '

c lroHc?aHtofi o.r, saercrqefi ToJIbl(o ot n n k .

.I/ra xargoro xe [arb] orlPeAeJtrlr gprnioB crurttH 3x crencHrl

2k+1 (cr. [2,n4.[I, $i0]) na cc?re ay ycroDxfln

tL "ig, r[!)tr), i € rtr ,

"*(=r.) = .l oar+r, r "
Lo, ic(0r1,...,trr)Vb ,

"f,r){rr.) = o, i = o,1,...Xr; J = 1,..., k .

tla rar.q,or f,HrcpBa.[e [rrr, xrr*r] s= aBrnclca rroroqrcHor
ctcnenr 2k+1 N, ?ttr Ear B "oqrar 

rr. f, =rra*, fiporcBoArafi si
xree?Hynx Kpairoclxk | ?orrt6o s| =0 , ar6o e;(t) I o npr

te (rur, xv,(+r) . Crc.qonarcarno, [e=ll-= uarler(xr,)l= ht/o..*rrf .

lloetory

p[.) t- . ++E [e-il. = 1.
Ton.qa

p$)t 
[r(:ii#1[.X'1r',,1'[i) 

n. = *=olrlro"={',.)r$)t*) 1 =

= ',/oz.+t. [rlo p[i) t ll.

Jlcrra .qorasana.
AOIU,3ATEIECIB0 rcopcnr 2. Comacxo ?Goperc Berrar.-llhclnnr),sa

nco6xogrru yc.loBrcr paBHor€ptol,ctro.Sloo"x floc.rc.qpt?e.[bnocir rr-
Hclhru onprilqaroru onGpttopoB sf,r,, f,EJrf,a"cr onputrqctHoc?b no-
c.lGAoralc.Ebroc?r lopr e"rr o[cprtopoa. Iloxarar, lto cfrn av, r -
= Ir2r..., rotno no.qo6prtr rar, q?o rpr Enno.urtcmr (I7) nocraAo -
Bllclbrocrlb p[i)n 634,ot aconplctrGroror.

3a{ntcrpycr qxolo q eq. Alnopr"r rroc?poanrfr noclaAoBrtarb -
rocu (arlr u = fr2r..., coctor? B crclJ,Dqer. Pesgprrr [aru] Hl
nv pearri rrac?Gn A.otxo, i, = {u-a)/ny . Ha rsAor rr orpcsron
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ia r ntr,a+tn+:.)fi'rr. D=0,...,8 -i, aoerporr pag6ueBtre

vrzEv vra'\r+1 -"'( *rr2rv*2V = a + (n+l)ff,

hrra.*a = brrar\l+aFr-1 = qlhr, i = or"', F1,

"*rff
taR,

r,q,e h

qtc

= fr112(L+c+. ,.+q\F-l .
0ueaugpo, nocrpocHx8s taaxr odpagor nocreAoBl'rtrbHoctb cG -

tor( yAoBJlerBopf,er ycnoBrfl (i17) *na p = oa-x (q, dt).
B cray JrcLrH 0

ilsf') [ , K hi u.!] rf;l.,rr-. (1s)

Oyrrrprn s(r) = .!]tr,r.r(r) 
aaaRcrca rcpno.s{qecrrr ue [a,b]

crulailHox c?efloHr n. Ilocrporr no paa6rcrrn xtsrcpBurr [a,a+flrl ttG-

pHoAt{rtccKnf, crIIeRH n-r c?cneHr (neprogg E" ), nprHxru)ry{fi Ha

r(oHqax orono xHt€pBaJrl sHaqeHrt€ Ir a Eo Bcex BHJnpeHHfix Jrsnu 0.
.[gxrcril crurafiHr [poAo.ramfifi no nepf,oA,rrrHoclr Ha [a,b], B cr{ry
c.qrrilctBefiHocrlrr coBnaler g s(x). Kpore ?ono, Qyfln+u e(r) crr-
Metprqxa oflrocrtaJlblro ?oqGN x=a a ,=a*Erl/Z (ocar crorrt?r, rtto
s(r) npogoncHa Ha BcD BeqGc?BcH[],D npfllm), cJrcAoartetrbno, Hrr

AOC?ATOIIHO pecero?pc?b CtUrefiH e(r) ArEr Ha OtpesrG [a, a+ fr,/r),
Kpouc toro, Hs crrxerprr lercc cre,qyoti llto Hr l(oHqtx otpesrg 1to-
qe?Hue npoEsBoAHue erono cttltnrs pagHu HyrD. IlogeAcxxe ll"tt'll-
rrpr v + o Ara raEoro cll.trlfiHr f,ccJleAoBeJocr a $2. lls (I8) r (I4)
TIECT

il61') r, u li--|", 6 = cE > o

A!f, Aoctarorgo 6olrunx v.
3arettr, tr?o B crrry acrrcr 3 ,qffi AorrcetalbclBl rtopeqt {oc -

?amqHo p8ccro?pc?b crlqafi qz1: ccfi lIPr p =q prctc? pft'1,ro
npx p=+paclc? [s!^-r)[, acpxo x Hao6opo?.

llo I

lltex,nyctu q t 1r Ine sht'rcHrf, tslr aearolnr l;rl Hc rotct

6uta 6oaue I (sroncrao go). lta caof,c?Ba 2o 
"n".qy"rrrno [Hrt,

k = or...rr-1 , .qlt Aoc?aroqro 6oauxx 3f,rqcllf, q trtaxHx o6pasor,
npl npoltsBoJlbllol v IIICGI
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"op(ilqf")il: s e (q:1,(q)< -etlnq) =.,

Ilocno*ry n.!')u - r,"*"oXlll'ffi" apryre'?oB xy.r...
....rru{r-r, ec cy[pcx]fl .qoJDEeH 6tmr 6ecroncqHocfbD, xor.qo q npn-

Hag4crrr serHKeHrD rnorecrBa (q:lo(o) < -sr) n Q.
l/qrrunaa onpc.qcJlerlrc rHof,ectBl Q l,t ror tco npoo6paa ssxrry -

roro rHor€clBt npr HeIIPepEBHora oro6parcrur oarr;H1nr SeuDqaerrq?o
sarHr(enre rnor€crBr (q:rr(o) < -e") n q ectu {q: ro(e) s - qt }.
Soaee topo. no regpprc I ,q,rf ,k=orL ono coBrurle? c uHoteciBox

iq:q > p)t/, ro{p:k/) = - p:t' }. Tcopora Aorrss}ra.

$4. O6ycronaeHnoctb rt"pnq npx rH?Gpnorf,r$x crrafiHartr

lla npartnxc flocipoenrc rr.tepnoJlsr+{oH}Go( cruafinoa tpc6yet pe-
rnGHxt crc?er rfiHeltma ypeBnerxfl. lls srtrx ct{c'!er HacEttHBaDTCfi tr8-
KXC-IX60 n8psr.CtpB CrLraRHt, fcnoJlb3yf, notopHe rorHo no sBru (Fp-
ry.[ar BDrncrf,?b SmqeElt8 t{HTepnoxm$o}IHoro ctllafiHa r ero rpoxS-
Bo.qEE. Ecar eeru cao6og6 a au6ope napaxe?poBrTo ocrerreuuBeD?cn
o6uturo H8 ro8{([rqxaH?ilr pa,sJroreHxr crurefiHa no B-cnlafiHar. l{nx Jr3-
JIOBITX SHAqCHIC K8rl{X-JrX60 erO npOrSBO.qflrL(. hrOrCArtCrbHUe Sarp8-
?n B 9?rrr cn] Irfi 6yg5n rrxruelbxu, Tatr Kar ratpltlg no.qrqe€rDDc clt-
c?Gr rr.cgr xeu6orcc rqroal}rD crpyrrypy - reHforuyD, ElrprrH8 JreHrH

paBHa ct€ncnr cmrfiBr. Ho r ytuarnuc napue"pH cruxanHa He paBHo-

npaBHH. fcno, vlo flpclnoq"cma otqlcrct rerr Ko?opHe Haro,qfl?cs c
Hlil€HbECf, BEtflCnIteIbHOfi IlOrpG[HOC?bt , I.e. Ht KOIOpHO L€H€€ BC€-
ro craarBmrca BJuflflo olr6or oxpyr.[cHx.fi.

thre.qaarnefinen qeer - lccneAoBa?b gaBrcrroc?b t&rcra o6ycaoa-
JroHHOCrn yKt:lrHH}[ raH?Ol[rU ralpllq OT HepeBHorcplrocTr calrro{ B

neprro,qlrqecror crwrc. fiog tacaor o6ycaoaacruroctx rarplrrE A =

= (..,)lr=, noru{xler BeJIxro{Hy coad.(.1,) = lhll . 11L-r 11 ,ngc il I ll =
l{

= .H* .,3., 
I ..r 1 . Terar Hopra rarprlE conJracoBaHa c Hopuofi

llill = nax lx. I Bctsropa i = (xr ,. .. ,xp)[ .
1<r <{

lhar, no slgltrHrfl B yBrrx eoiru a: a = xocl<... t{ = b ol-
pesra [arb] sxarcruar f.=f(x.) nepxo.Urqecron 61ntrr$r{ f nepro.qg
b-a tpc6ycrcr noctponlb nop}lo.qtqccrctfi xH"cpnorfl+{oHrrbrfi crrJlrfiH
sc?encHr n=2r+1.
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Ptccxotprr EHlqrre floclpeorrc csraf,Ht B BlAe pas.[oreH[f, no
6asncy rfft ncplro.qllqccExl HopruIl8ortltnE B-cnlrnHoB Bn3, j = 1r...
. . . ,N I I7,$8. I ]. tta ycroBxfi xHlopnoJrststn [recr

Aob = i, (19)

rAe Ao = !*^r(*r))Tr=r, 6=(br,...,\)n, i = (f,+.,...Fx,f.r,...
..., f o+.r)' .

llcnoarsyR toepery 2 n noatopafi prccyrAonxfi, rpoAcJraxrue a [2,
c. Irt3-I44] gla ry6nvecmrr cntlllxoB! nor; reor erc5/Dlprn pcsyrb?ar.

TE0PEIIA3. Ec r ru o r ;+ b rrr rlpa Kr e p r -
c?ttKa cerEr po>plo', to qxcro o6yc-
JroBJreHHocrr{ rarplrqc ao cxctcrE (I9)
vof,e! 6urb Klf, yroAxo 6orr!xr.

{to racactca cxcrar JprBHaHxfi o?Hocf,ferbHo ygnoBDE gxlrrcnrn
npousBonfifi crIJIaFHa, To &i8 c[IrarHa nponsBoJrbHofi Heceftioi creno-
Hr{ Ha HepafioxepHor cetxe B I I, c. III ] rueetca ?orbro cx-
crera &rf, Htrof.qeHxr ysroDg sirtrGHxfi ll, , J=1 ,. . , J, .2s-n rlpor3 -
EO.$iOR Cltlrllfla CtencHx a = 2r+1:

A.oi=D.o?, i=(f,r,...,\)f. (2o)

B npraoil qccrx atof, clc?3rH c'lonl BcE"op, l-n rornoHaHlon
r(o,ropono f,Errorcr leJrrrallr plaAc.lGiHof, pr3Hoc?x ot {yxn4rl t (c

we?or cG naplroArto{ocrn) noPnIEa 2rr no ?oqrar rt-rr...rrt+r. rF-
HOreHHaf, He (2r)1. arorentu alJ ratpxrsl a2! o6rlllD? clenc? -
IAIH

a.r20, 1,i=1 ,...Iif,r=1, i=1,...,f,. (?))

llycru f€ czo. 06oanarou ,1t") = a(t")1r,), i(t")= (t{"'),..
...,t['o))T, .(s;h) = nar(t6(r')-s(r')l:[rr-xnl s hi x',r"e [a,b]].
Tongp npr r€lrr,r,*rJ fiaal

1s(.'){-) - r(z')(x)l s l(xr-r1'a"))(r-t) * (u..r-rl';))t1 *

+ lr(2!)(1-t) + r[';)t-rt'lI s F-i('o)ll * 1t(.'),or) - r(r)| s

s ilA;:llllDr,i - 1.,i11 * .11(t");u) ,

nAc t e (r-r.)/h., 8.€ lrrr.*r]. flo caofictEy pteAa.rcHtu posno-
cref, clnqectBye? roqra i, . (r.-]i..o) n.*.", .no (D.o f). =
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= 1(t')16,. ). i,ts (2I) no reopere o cpclHer s8ulDqaex' qro

.il.ri).=f('")( nr) A.[f, HGro"opon rotrrx n.c []r-o , r.*, ). cae -
grr.n"r"*o,11o..?-l.o?1 = usr [f(2')ir.) - i(tt)inrl I si".(r(t')'
a). B rrone g16(a") 

-- 
s( '") il* s (l+2rgp-l1l.tt('");n). 

-
B cnay ?copcrr 2 .q.m ri 2 cyqecrn5rn" Qylrq{f, f € o2o }l ro -

crGAoBar€JrbHoctb cGloE av c urptrrepf,c?nBrln po, = pl t") tltflGt
qro H -,O ,x [g(e")-3(et)ll- - - flpr v +.. T8i Ettr B sror cJly-
cac o(f( 2rl ;E) - O r to HcorprHnqeHHo Bogpacracr nocrleAoBateJlb-

aoctr liallll = cond (l.o ) . Tuiiilr o6pesourgorraeat
TE0PEIiA 4. Ec aru o K e JI b B a r r a pe K r e p n -

crxr(l cerRf, pa:pj '") n ro npr rz2qilcJro
o6ycJIoBr6HHOCir Marpr{nH A.o cnererH
(20) rorcr 6utr ftaR ynoAHo 6oatuHr.

3AXEI1AHIE. B eayuc r3dreccrrx etrrrf,HoB (r = 1) rseecrxo [2],
rco cord(.A.o) s 3 HeaEgncilo o! ce?Rr{.

llpr na.nxtru crc?er o?Hocr?eJrbHo JnlJToBEfi sHatraHrf, Apyrxx npo-
rcBo.qG[ on rllHa crencHx a=2r + 1 noAo6Hu o6pasor roDro nora -
3ltb, qllo eqlr arcreHfit arJ ra?pnE ar cnclGrH.ql8 HaxorA€Hxf,
yBJrolrD( sHrccHxf, k-il nporsm.Sron crurftre o6.[aqpryl croficraerr (2I),
to coad(q) HGJrbSa onprluqntb roHcilH,lon.He saBlcfiqefi o? cc?tor
nptt k = 1,...rr.1 ,r+2r...p.

B nrorc rH nprxol1r. E clc.qJ,Dqcry BnBo.qy. Ec.lt roxa.rrneR xr-
pat(tcplcrr{r(a pa cslrfl a .q/u HGrcoloporo k yApBrslBopf,or HcpiBoHcr-
ay (I5) nan (16), ?o f,cnotrbsoDerxo cncrcr. olruocn?cJrbno ysJtoBu
sHrqcrorl k-f, nponseo.Eron cnratrHa rmc? nprtcc?x r gHtrotrcrrbHofi no-
!cp6 

"orrroc?x 
npr rxlGpnoarprr. [oetory, cro6u rs6Grarb pGocHxt

cnc?Gr c ruoxo o6ycaoaaormon rr?prqan npr nocrpoeloti xH"cpnorf,t$l-
oHHono cruerlHr ctGnaHtt 2r+1 sa fpoxttBorbHu HcprlHorapHt8 catr(!r,
Ir PaEOTCHNTOT nO.[b9OBl?bCt CtrClarlrl oiHoqltarbHo yBroEDa sHaqe-
rfln rrporrsBo.qflDr flopfAxr r rrx n+1 . Hanprrep, .4na rldrrecrru
crulliioB B grox erJ rrc orcro o6ycloB.louocrllr HG rrpalocrosrr 3.

B ser.@onnG rBrcp Bsp.ncr 6aenogtprocrr B.Jl.lfupouruuorro
3l noroaHra o6canqona f no.q,qaflry .qlHHof, pe6ou.
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