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j{If cxMMbTl?iriLcil0ro urlPlryrfl}flA

[i.C.thngalea

Ilycrr A = clrc(anr3n+1, ..., a.*.O, .-. rOr,$ra.1r...,ar-,,) - gg-
N-2a-1

qecrBeHHaa cxuuerprqecr(af, r+rpryJlsHTHafl ilarpltqa nopf,Ara N >, 2n+1
(aZ1), rge (a.ran+tr...r &..r0r..., Oraoral ,..., an-r)- nepBafit
onpeAenilqas crpora uarptat$ I [], npnueu 82. I o: .r, = dz.-J ,

J = 0r11...;rr. Conoctannu Marplqe AflorraHoil Q"o(z) BuAa

Q.n( z) =
2^
E

ljo ^r" ' (1)

,'

B npeg.naraeiloll pa6ore npu onpaHr{qeH[f,( Ha Hynta no.ltrrHoMa

Q.rr(z) noJrJrqeHa roqHaa panHoilepHas no N oqenna cBepxy AJrn llA-1 ll.
(rax o6urso, llall . = rf I lb*rl , bn, (k,1=1,...,N) - orreM€Hru Mar-

plrrpr B).
3auetnt, rrTo B c,IJrqae a=1 ror*raf, paBHoilepHar no I[ oqeHra nc-

nJrqeHa B [2]. B cryuae nponaBonbHono n>lnssecrHa nru[b paBHoMep-
Haa orpaHlrqeHHocrb no I{ g;ra lll-t ll. [3,c. I4tr].

Oruetuu rar6e pe6orH [4,5],rge AJrr uerprq A qacrnono BrAa,
BoatMranu$x B sqAaqa)( nep{o&qecxofi cnnafiH-r,rHrepnoJrrrI,rr Ha paBHo-
uepnoil cerl(e, noJIJ reHH ToqrrHe pa^BHoMepHbre no N oqeHM HopM oSpar-
Hbr( MArpnq.

l{orareu Hec KoJrbro BcnouorareJrbHbp( yTBep[AeH]r fi .

li!.ltrMA I. Anf, n oJrlrHoua Q..(z) cnpaBeA-
JI[tB O npeAcTABJreHr{e

3?



e".(z) = r.,,{r-.1)" to.,l)" r!r(r-or).{o -ar) , Q)

at+ua+2o=b,

FAe Di r [a- qeS,luer a\,, v=1,...r1, Tarrci
qro o<larlS 1r rrprqer ecJrs{ lsyl =1' ro
Is( zv )> o.

.A0fiA3ATEIIlCItsO. Bxarrare sarctrr, qro nort.rnor. Q""(z) yg,oraer-
sopret T, .raecTBy

Q.n(z) = '""Q."(+' (3)

llosrory anecre c i Hyrer norrHore figltrerct t t/tl , np{rGr, ltar
Herpyl;to ]'6earrbcf,r ort{ HyJtx xr€m'r o1rHaroBlrD rlnmrocm. Iat rax
r,ll,h n{tr 't+d n Qr,(o) tJo, ro E cuJly Gfiagarolono ttr€-
er (2), ga t{cr:rnqeHrer lmBepqtrenxn o qerHocr}r [t r E..

,qorarex, qro qrcra ri r 12 qarHle. llonAa rorr 6E oABo rg
STlrx rficeJr peBHo HyrD, To qefltocfb ^r x .: creAJET tt3 cooTHoG€-
trtta !r + t z+ 2^ =?a. OcraercR paccraorperb c,r! ran !r I o, \z lo.
llocroalxy rr + Da qerHo r ro ,x6o Dl r Er o6a qernEerrx6o o6e He-
uerrue, filrgnoromrr qro [r r{ !2 H€qerHrE. Tar rar ur4 rcrro 

'ro norr.rHolr e.n(z) uotxo nicgcn.irt" B BrA€ t!(z) = 1211) q,(z),
rae

q (z) = a.n(z-1)'r-r 126;'a ,!n 
(r.\)t" -ant,

nF.rqer ,l ( = zz"-1 0(/z). 0tcur naroprn

Q""(z) = -r""(*- 1) +e) = -.""Q"^(L) ,

qro npornBoperur (3). C:reAoaare.alno, nr r E. qarHue, r Jemaa

norHocTED LoxuaHa.
ilLi0lA 2. Ua?px qa l. HeBuporAcHA ror-'

aa r roJrbro ronAar roraa Qr,(1) + o .
k = 0r1,...r r-1 , FAe E" = exp(2rtr/n) -ropcH b [-{
creneHr r3 eAnHxqH.

AOlO3AlU,ltC1ts0. Co6caBerotr sxarpnra l, rlttpryarxra l. urte-
nr srA [I,c. $ ]:

I
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lk = an + an_1E*+..+ aoEl + aarE I{.tr
k + as,.-r{'-+r+... r.nrr{t,

k = O,..., n-1,

Tax rer Ef; = 1, roryurrroaa (I), noayvaer

(4)

Orcqgg creAJ,€r Jmr€FAeHre reuu.
lla rerru 2 sureraet Aocrarotrmfi nps{:rHar HeB pol;AerRocrr rar-

pllrE.
OIWTBI,IE.[Iycrl norrrHor. e"n(z) ac o6-

PAqAeTCt B Hynb HA eArHrqHOn Or
pyf Bocrx lzl =f . TorAa rarpt{qa A He-
BHpOrAeHA..

JlEXllA 3. Ilycrl rIorr{HoL e
et Hyre, Ha orpytHocrlr

r* = z-nQ..(z)l ,={, 0,...,[-1.

(z
8r

I

) se rre -
l=1.Toraaz

rB noP 
'Ata 

tr, \ = -(zu+L/zu\
rll noJrr.rHora Qz"(z).

Aq$3A1l,lECf,B0. Coraacxo [f, c. *t1
cTaErrt B Brae

A' anPo + an-rPr + ... + roi'

r.arpltqy l, r0rHo npeAcraBrrb B ExAe

n = t".. [' ^" 
(5)

rAe ty = clnc(cv,1,0,...,0,1), v= 1,...,n,- u r{ p ryJraH-
, or(l ,vl < 1) -ny-
rllpt(yrrHT A ro8ro npeA-

+ e".fl- +

. a.n-rfl-o+r + ... + ao"r -t,
(6)

rAe P-= clrc(O,...,O, 1)- r6rpt.llF nepecraHoBor nop8Ara f,. TaK

mr 1A .t (t - eg.lrnrnraa rarpxqs, nopf,,q,B r ) [l.c.gb] , ro xe (6) ,
yroat Ear ( I), noalnaer

^.Pnee{P). 
Q)

[Io npenno:rcerro nyrn norrrHora Q.{z) 
"" 

netral Ha orpyrHo -
c{r lzl E 1 . Iloarory B cpry rerm I rreer
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e.o(z) = ".or!,,,r' - (zn *\) z + L),

nAe z, r V = 1, ..., !r - Hy;tlt nofl,tHora Q..(z), no uoAynn rreHbm{e

eAlrHxrln. 0rcnAa n us (7) ttoJrJ^taex

A = aaa'I"'+ a'r + P-1)'

rAe crv = -(zv +_L./zr), v=1 1...1t1. B trone nuecu (5) c I v =

= P +aul + P '.
JIEirlMA4. Ilyem ! = clrc(b,1 O,...,0r1 ) -Be q€ cr-

BeHHbtf, cr{MrreTpt{qecK}{fl tll{pryrsHr
HeqerHoFo nopf,Ar(a f,>3. Torga ecJrn
b)2, ro B HeBHpo,rAeH u

ll B-1 ll - .5L-.

iI0M3AIEIIECTB0. Tax xar b >2, ro xarpurp B rreer Alraro -
HaJrbHoe npeo6ragaxue, eJre.q,oBareJrbHo, oHa HeBHpor(Aexa. Bocnoarcyex-
cfi peoynbraraun ,rs [2], rge .qrfl ilarlmrgl B BEtrMcaHH gJrerieHrbr o6-
psrHola uarp,rqH

B-1 = clrc(tT,uT,..., oilI

,

*M - ti t-t + 0l[-t+1
r 

-l

' F-{ (1-,,I)

... + (-1)k+1,f-1]

L = tr...r rg ro - -u + {uz---I'
2

t 4 ld*'I

Ilo,noxnu }t = 2k+1 (t: 1). Tar rar uu = b[._r, ro

ltB-' ll - = lbTl + 2(lu{l * lbTl+... + lbl*.,1 ) =

= E|;m- t"*.2[-r'r +(-1)tt'f+11[1-t'r + "'

t
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llocromry l, I < 1. ro orclna [B-r [.< IIeE Aon.latla.

Hyrx nortlHora
cr.(d) I or{o rerPrqa

1
b4

.qp!rcroporm oqErqy llr-r [,.
lEOtEllA I. E c a I a c e

BCqGCTBCHHUG II

l. HcEHPOTAaHA n

t

rAe av' -(2, +

l
;, 2,,,(lzrl < 1) - u y:r u Iort{Hora

Q..(z)

(10)

zr( | 1l< 1) -

ra:l
oSrS(- r

laao lrII l(.v +2coa}!1
x

laa.l vt r( lavl-z )
'6)5 [ r-r[o 

=

L
Z

Q.,.( z) . nprqex ecJr{ tr HeqerHo x y no-
raa Q..(z) rr€erc, raor, 6s oAIH
qarerbHrf, Hyrb, To I npaBofi {a-
(8) rneer recto crponoe Hepa
T B O.

Jr t{ y nonnRora Qro(z) rreDTcf, Hy-
a oxpylHocltl lsl =1 x IarPliqa
EtlPoIAeHar To He cyqeCTDyer
rt{ ErlAa

ll r-rl[ = r<+. (9)

nlt
OT
CT
BE

JItt
I.
oq

HO
px
tl
HC
Ec

H

HE
EH

c roBcTaHTsi tr >O' He saBr{csqen oT tr.
AOKA3ATIJLCIEO. llollnur oqexry (8). Sar,err{r, qro HoBupqAan-

Hoerb   BETeEaaT rs c,reAcraxr. Couacao aerue 3 A.ns ratlxlEr l
cnPase.[rxBo npeacraD.refi xe

l=aaa lll

rAe l . clrq(avr 1,0,..., Or1), c, = -tzr.{),

Byrr norlHore
Hrr t I -1ro'1

lcrl> 2, v = 1,"',4' (11)
t qroAolaTetbBor Ec6 stptq! lr' v= 1r...'ar c,QmloHaJIbHEr npe-

o6rqA3xrer. nosrory (xx xeer4lqgenr. n B crJry [6,c. $al
! ^;tLl 

(lorl - 2)-r, v= 1,...,4. (12)

Qr.(t) . Tar rer lt + t-tlr2 g" Bcex Beqecrasx -
'Io

4I



lla (J0), yrurroar (I2), noalnrecr

-t[^-rlLs#,!..(lc"l-2)-r. (13)

Oly oqenry xcflo laolrqrB trFt tr Hertcrflox, ecJr y norf,Hora
Q.o(z) 5v""r"" xort 6H o,[trH orlutFrcrBrttfr ryar. B arox crlnlac r
correcHo aexre 4, no rpHbuef, rcpe B oAHorrra HcIBEcHcTE (I2) nre-
crcr crporoe HcparcHcrEo, nr cJrc,[oDarcJtbxo, a (I3) 6yna clporoc
HepaBeHcTBo.

Cnearra [2], orpror llftll. onray.lhr r3Ecc?Ho [?], cncrrpaar
HEfi pq[tryc rarlnl+l Hc- rrpcsocroprr .I!600 Erlrlqno, rolrr. Iloerory

[ ..'. r

I oSrstr-r '

FAe I L- co6crBcHHile sHaqclorr ratlf,rE l. !{s (a), *numcar (2).
noJrlqac!.

^* 
= ".o t ,,{, * ,,, .!) I r.g, = e".r[r(c, + 2ooa t]) ,

k = 0,...n-1.
C:rc.qorarcarno ,

[*'E-,,,.,",,!,,o,. z*" fiItrf' s fl rrr . (14)

r,lf' s [ 
^-rtL 

,

B rrorr rs o6nor (I3).(14) noryracr (8).
llycrb rencpb xm, 6u oAr{n xyJlD nonrxora q"o(z) IrcnororaH

Ha orpJEHoerx lzl= f. TonAe cor.aacro (2) cpcl0r 2a Hyrcn noJlxHo-
B Qr,.(r) cypcrBler ! Hyrsll rtv, v = 1r...r4 raE{x, rr"o

Q..(z) = ."o 
,ir(o'*,,, 

z+1), c, . -1!, +4, ).

nlrrlcr cylpcrDlGr Horap yo c { 1.... rtr} , raron qro lr"o I -

'll/rlvo I = 1. Tax tai rarlxqa l HcBrPoq'qcrrr' to ana.lrorurSo

( 14) rcnrxo sanrcerb

[ -H-., 
( la,ol tn1c, + 2oor ?q 

'' f 
t [ 

^-r 
[. ' (15)
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Oqeanqno.,tto

1"".1

a

= Vlro , ro cr,

.1 , ro

?tY
+ 2coa 

-
rII lc

v=,rl
v 7t

sr2,

rAe roRcraHra E2>O He sa8rcrr orf I k. lloorory rc (I5) xrcer

.(
,ro

n'o I

B Yl*. . *""+l)-' I tt^-ntL . (r5)

Ilocrorhry

Irr, l= l1lotk

lllF r ormtollt ot
Iloororry

t!:
o{rl tr- r

trl."J

- BeqeCTBelGlOe qllCrlOr ll f8r

2rk

o

lcrol 5 2. CreAoBareJbro, dtr lavo

fiar

+

+ 2coaa-l rorHo cAeJrarb crtonb yroAllo xa:rloa AJrs Aocraroqo 6onh-
orx g. tloorory rs (16) Ara Aocrarortrro 6orr[xx tr rrsgr llr-rll-: rr,
nAe Ei o-JD6oe Hanepel saAArotoe ruclo. Teopera [olHocrbD .eofi&8a-
Ha.

0rrerrr, tno reop* I n1x n=1 ,4orasarn s [2 I (sa rcx;pqe -
Hrer yro$reromr EcaDqeloci cTpotolo nepaBeHcTBa E npa8of, u8cTr
oqgnror (8)), Bo ape6oBaBrr ft l c{op,yrrpoBaru B orBrBareHaHEx B

oror crJ lag repolHrx MaFoHaJrbHolo npeo6ra.qarqs.
IJre xeroroprr rarprq oqenrd cBelxy x orxlty AJrf, lll-r ll-coBna-

.qFD? !r rrs Hepaaeficrla (8) noqnraetcn Toqxoe araq€Hre lla-' lL.
Cnpaag4nmr cleAJoqre reopehr.

lE08tillA 2. llycrr Bce Hyrr noJrrHora
Qro(r) nororxreJlbHue r qa.(l] I o . ton;a
rarpf,qa l BeauporAeHa I

fl^-t . = la."(1)l-r .

AOHA3AIEII!C'1ts0. Tar Er sce xyrr no[*rora Q"o(r) noacmear-
eAtir l[li ro rc (II) rlEer n, < -2, v.1,...,n.

rl

I

IY rev + 2co!

= 1q..(1) l-r ,
I

n lar,l vlrlav r 2l

1".-tr!, ( lc"l - z) = lc".(l)l .
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Yrurrom olli cooflromr rr lra (8)
pcnf.

ltoPUlA 3. Ilycrr Bce
Q.o(z) orprq8reJrbHr t

Dg:t
oSrStr-t

rap etr= o
(8) norSnr*r

Q?r(-1)
no.[ltHora

I o. Tor.qr

norl Lr

HyIr
lllLlladola roo-

I

Iaapnqs ,. HeEuporAcHr x

!A-r lL r I Qeo(-1) l-r , (I?)

nprqex pa8€Hc?8o rrea! racr0 !oF-
Aa r aorbro toFAar ItonAa tr rrctHoc.

AOm3ATElllClB0. [cxqgr rc ycroBx, feotrrr, E c:rry (II) rrc-
er cr>2, v=1r...,4. . n@rotay

[.".] ,in t', . 2"og A r]-' = [r...rt,tc, - 2+a)

l...lr!, ( Jcrl - 2) = lea,(-1)1,

ntf, tr q.$rou c, = Z - zcos(l,/tr) n3n tr neneoror.lle

laa.(-l) l-1, ! qrfiroo ;
s I frL s lq".({)l-r, (ra)

1.",1-t !rGr+.1)-r , r ncqemoej

rrlxrlcr rrF r Herlemror ! npaBoi racrr (I8) !iD6! Ecso crpopoa He-
lnasHcrEo. Olc4gr cr.p0r.t ( I7).

$IEql E I. B ycaoaxrx reopcrx 3 rrecr

il1 ll ^-rI' ' Pt'(+)l-r ' (I9)

Olo coolroaolc Bes,qtrdoro alrcrocr irs (I8). lb (I9),e 'tcr-
Bocrx, crcAtor r qro oqsrry (I?) nea*a yJI) @r"b oAnoBlrcrcrfio .srt
rccx Hecaflfir tr.

3lIEqAtXE 2. Ilocrortry Arr cf,nlcrlxqec r ra{ocrrGntrfi lrr-
prq cnlrlparlllm plAryc cornlAtr! co cner,lll$lrol t?1, to
rcopcnr IJ lGFrr r .qrr cnGrrFlrrrof, HoFrr

B rccactrc nEualro! ntFqr .qrr rorolrl lrcroul,
rcopcro 3, . c!q[o!a!a!brq cnpalrarxra oqorn (I7), o'rr?!nr nt-
Ixrsr. ronruroqc ! Sqptrr mFoA,lqecrofi cnrrfir{H!6prortr,fl Hr
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pssB@proi carlo [4.5.8]. B Ao6aE[€rfle r ralecrrlrr. pesyrrrarar
no oqdrrar norlErrocrn npr6rirerur cnlarHarr, aarelrri trto ectr
npi Halqaeflx o&Hrx norpcorocltr xcno.!!3!ETcB nopla o6patHol Et-
pop r Erprrp l4,oBrerBopic lnroErrr roopehl 3, !o B Herocopil
crJ a B HelttaEcrEe. roaoPoe norl a€|lca ,[It ottrHEr nolp€aHocrr i
rcHo craBmb sHar cryofoso relrB6Hc!8a. tbnplrepr r rtellaaencrae
(9) pa6oru [9] nneer Ecro crponoe rrlnaencrBo nlrr f, uerrerxou r
[rElL I o.

Jlrreparypa

*r""k"11'rf,tni#r6lr3oh1o":"o'r 
Etpnq, ..qf,ttrn'( ne-

2. t0,tPollHt4tEHlo 8..[. cBongrBa
Fct f,
rola

rit
trflirxrmrrr

n

3. AJIBEPr .ts. . EUEC$I 9., yulll ,qI. leoplr cora[HoE r s€ IIIf,-
rcarm. - ll.: l6rpi I92. - 316 c.

4. llAl It B.L. . RGIIrS f.D. EDltalt .!!o! boulda fo! D6-
ltoalo sD1L!6 ot oad oiaa! oa q u!1fo -!eeh fF,aagt. liath.Appl.
- 19r. :1or.12.s ,, - P. ,o>r18.
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