xaaccar 6uda: Gp+in_1gn_1+...+7sgs, 20e g; — basucnaa nocaedosamenn-
Hocmy, 3, =0,p; — 1, s € Z, s <n — 1.

O6osnaanm H = {j,_1gn_1+...+Jsgs, i =0,p; — 1, s € Z,s <n — 1}.

Teopema 2 (Illennona—Koreabaukosa). [Tycms (G, +) — aokaavrio-
KOMNAKMHas nysomepras epynna. lyemo f € Lo(G), u nycms supp f C G
Tozda Ppynryuro f(x) moocHo 80cCMAHOBUMD NO €€ ZHAUEHUAM 8 MOYKAT
gn+h, h € H ¢ nomowwro caedyrowseti popmy.ame:

= Z f(gn_i'h)lGn—i-h(x)'

heH

s arboz0 © € G, yrxazarnvil pad codeparcum moavKo 00UH YAEH.
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PaccmoTpum ciemyrornuii peKypCUBHBIN IIPOIECC PA3IOXKEHU.

o o
Onpegnenenne 1. Ilycre L — juneitnoe nmpocrpancrso, { P}, , — cu-
cTeMa JIMTHEWHBIX OIIEepaToOpoB, AeiicTByromux u3 L B L. g POU3BOJILHO-
ro sjgementa f € L OIIPEJIC/IIM IIOCIE0BATEIBHOCTD SJIEMEHTOB { fk}k , To

mapyku: 1) monosknM f; = Py(f); 2) ecm yKe ONpENesIeHbI SIeMEHTHI

fla"'af;% TO IIOJIOZKUM ]?n—i-l = Pn+1Rn(f)7 rae Rn(f) = f - Z fk CDOp—
k=1

MAaJIbHBIN psgy » .. Gy/IeM HA3BIBATD PEKYPCUSHLIM PAOOM (nmu pexypcus-
=1
HoLM padaodicenuem) sieMenTa f 1o cucreme omneparopos { Pyl .

Ecnmun L — runs6epToBo mpocTpancTBo, {ey},., — CUCTeMa HEHYJIEBBIX
sseMenToB L, a P, — omeparop OpTOrOHAJIBHOTO IPOEKTHPOBAHHUA Ha 3JIe-
MEHT €y, TO OIpeeaeHre 1 IpeBpaInaeTcsa B OIpeneaeHne OPTOPEKyPCUBHO-
ro pasnoxenus, gaaaoe T.TI. Jlykamenko B pabore [1]. B wactHOCTH, N5
OPTOrOHAJILHO CHCTEMBI { € }o | PEKYPCUBHOE DA3/IOKEHHE COBIIAIAET C Pa3-
JioxkenneM B pan Pypeoe.
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[Iycrs ¢ — melicTBUTENIBLHO- WM KOMILIEKCHO3HAUHAs (DYHKIINSA Ha BeIlle-
CTBEeHHOII IPAMOii, TpuHa IIexKaas npocrpanctey Jlebera L(R) naz monem
R nmu C, coorBercrBenno. PaccmMoTpum cemeiicTBO (byHKITII

® = {ppi(z) = k12p(2ky — 1)z eRkEZ,,l€ Z},

KOTOpBIE OyleM Ha3bIBaTh BCILIECKaMu (BOOOIE TOBOPs, HEOPTOTOHAJBHBI-
M), TOPOKIeHHBIME (DYHKIIHEH (.

[Ipenmonoxum, aro cucrema {wo;(z) = p(z —1) : | € Z} asnserca
OeccesieBoii, T. e. cyliecTByeT mocTossHHass B > (0 Takas, 9To Ojs JI000it
bynkiun f € L?(R) BbimosiHsAeTcst HEPABEHCTBO

Y1 w0l < BIFIP,

lez

WM, 9TO PABHOCHJIBHO, JIIs JIFOOO# YMCIOBOI HOCIEIOBATEIBHOCTH {C1}cy
13 IIPOCTPAHCTBA [? BLITIOHAETCA HEPABEHCTBO

2
Z ap(z —1)|| < B? Z |cl|2.

lez lez

s mro6oit dyuxmun f € L2(R) npu k = 0, 1,2, ... onpesesuM onepaTop

Pe(f) = é Z(fa ©r1) Pri(T)-

leZ

Pekypcusnbtii psiy dyukimun f no cucreme oneparopos { Py }r., (B coorser-
cTBUM ¢ onpejiesieaneM 1) OyzeM HA3BIBATH PEKYPCUSHbIM PAJoM (UITH peKYp-
custbiM padaoscenuem) byakimn f o cucreme gynkuuit P.

Beenem koaddpunpmenTsI fn,l = 5 (Ru_1(f), ny) mpun =0,1,...,l € Z,

e R,_1(f) = f — Zz_:l S Friowa(z) (mpuaen R_1(f) = f), — pexypcuensie

=01eZ
koappuyuermo, pyaknnu f mo cucreme . PopMaJIbHBIA PEKYyPCUBHBIN PsIIT

+00 .
dbyukun f mo cucreme & umeer Bux | > fri wri(x).
k=0 I€Z

Cdopmynupyem TeopeMy O CXOIUMOCTU U CKOPOCTH CXOIUMOCTH PEKYP-
CUBHBIX pas3jioxkeHuil mo cucreme P, aHamornyuyo pesyabrary paborsi [2].

Teopema 1. IIycmo dynxyua ¢ € L*(R) ydosaemeopsaem caedyrouyum
YCAOBUAM.
1) cywecmsyem wucao 6 > 0 maxoe, wmo

ess i%f |p(w)] > 0; (1)

|w|<
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2) ¢ € L¥(R) u evnoansemes nepasencmeo

400
/ esssup |3(v)|* In(1 + w)dw < . (2)
0

v|2w

Tozda dna moboti gymxyuu f € L*(R) pexypcusnviid pad f no cucmeme
cxodumes x f 6 npocmpancmee L*(R).

IIpu smom cnpasediusa credyu,as OUEHKA CKOPOCTU CTOOUMOCTU. CY-
weemeyem ¢ > 0 u nesospacmarowas dynryus a(m) — 0 npu m — oo
maxue, wmo oas amoboti dymxyuu f € L2(R) u arobozo yeaozo wucaa n > 0
BHINOAHAEMCA HEPABEHCMEBO

R ) 1/2
1B ()] < min { (/| e | f(w)] dw> +3(n - k)||f||} .

Ecau |3(w)] = O(|w|™"%7%) npu |w| — oo, 2de ¢ > 0, mo cywecmeyem
makoe wucao A, 0 < X < 1, wmo &(m) = O(A™™™) npu m — oo.

Nmeercst mpumep QYHKIUN ¢ ¢ OPTONOHAIBHBIMU [EJT0YHCIEHHBIMI C/BH-
ramu {p(z — 1) : | € Z}, ynosnersopsitomieit ycaosuio (1), mokasbiBaroImii,
4TO YCJIOBHE TJIAJAKOCTHU TOpOXK aaroieii dbyHkuu (2) CymecTBeHHO s CXO-
JIIMOCTH PEKYPCUBHBIX pasziioxkenuii mo cucreme P (cm. [3]).

PekypcuBHbIe pasyioxkeHnus 1o cucreme P sBIsgioTCs yCTORIMBBIMU K TITH-
POKOMY KJIACCy OTHOCHTEIBHBIX U abCOIOTHBIX ONTMOOK B BBIYUCJIEHUU KO-
3G PUIUEHTOB Pa3JIOKEHUI.

ITpumep 1 ([3]). Ilycts ¢ = X[o,1) — XapakTepucTUIecKas (DyHKIUA
eIMHIYHOrO moJrynHTepBasa. [logoxum

400 1/2
1.8 = sup { [ 15t - f(0) e}
0<h<é —00

— HMHTerpaJbHBI MOJYJb HEHpepbhIBHOCTH (GYHKIUU f B IPOCTPAHCTBE
L*(R). Torna aysa mroboit byukuuu f € L?(R) u mo6oro nesoro yucaa n > 0
BBIIIOJIHAETCA HEPaBeHCTBO

IRA (P < V2wa(f,277).

IIpumep 2 ([3]). Ilycrb dbyHKIMA @ onpenesieHa paBeHCTBAMMU:

2, 0<z<1/2
plr)=4q2(1-2), 1/2<z<1 .
0, z € R\[0,1)
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Torma ansa moboit dyuxknuu f € L*(R) u moboro nesoro yuciaa n > 0 Bbi-
HOJIHAETCA HEPaBeHCTBO

IR0 < guin § (VE+ =) atrz ) + o1

rae A = \/(5 + v/153)/32 = 0,737, a C' > 0 — abcomoTHas MOCTOSTHHAS.
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Paccmorpum ypasuenune IItypma—J/Inysuis:

y"(x) — q(x)y(z) = Ny(z), = €l0,1], (1)

riae ¢(x) — KOMILUIEKCHO3HAYHAS HENPEPbIBHAS DYHKITHS.

B [1] B. A. MapueHKO iaJl eCTECTBEHHOE JI0KA3aTeIhCTBO (He CBA3AH-
HOEe ¢ MeTomoM PuMaHa) cieyromeil Tenepb XOpOIo U3BECTHON TeopeMbr |2,
c. 17,23].

Teopema. Ecau y(x) — pewenue ypasnerus (1) ¢ HA4aAbHBMU YCAOBU-
AMU

mo cnpasedsusa Popmyia

y(z) = e + / K(z,t)eMdt, (2)

PaGora Bomosmnena pu dpunancosoit noyiepskke PODOU (npoekt 13-01-00238).
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