OueBumHO, YTO eCiau KpaeBble ycjoBus (2) OJNHOPOJHBI, TO MaTPHUIIHL

n
D;(\) e zaBucar or A\. O6o3na4uum depe3 m = y | rank D).
i=1

Teopema 1. Ecau npu nexomopom o € [0, 27) 6binosnaomes npeonono-
orcerua 1° — 2° um = n, mo cucmema k.¢. nywka L(N\) n-xpammno nosna
6 L3[0,1] ¢ 603mootctbiM KOHEUHbLM dehekmom, HE NPESHLIULANULUM HUCAL

n
> [n—1-3]y.
i=l+1

OdeBuHO, YTO M = N TOJBKO TOrAa, Korga rank D; = v; — vj_;.

Teopema 2. Ecau npu nexomopom a € [0, 2T) 6vinoansromes npeonoio-
orcenus 1°—2°, m = n u xpaesvie ycaosus (2) 00HopodHbl, MO cucmema «. .
nyuka L(A\) n-xpammno noana 6 Lo[0,1].

Teopema 3. Ecau npu nexomopom o € [0, 27) 6binosnaomes npeinono-
orcenus 1°—2°, m < n u xpaeswie ycaosus (2) 00HopodHbl, Mo cucmema «. .
nywka L(A) k-xpammno noana 6 L3[0, 1] npu k < m ¢ 603M02CHOM KOHEUHDLM

n
deperxmonm, He npesvuarowum wucaa Y [k —1— 3], .
i=l+1
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Ha mporsikerun muorux Jjer nuddepeHnmnajbHoe ypaBHeHue JIeBHepa
CIy?KMJIO MOIIHBIM CPEICTBOM M3YyYEeHHsS CBOMCTB OXHOJIUCTHBIX (DYHKIIHIA
B equHnaHOM Kpyre. OOHapy»KeHHbIE CBS3U Teopuu JIeBHepa CO MHOTUMHU
pasaesamMu MaTeMATHKN OObSICHAIOT PACTyIuil MHTEpeC K Heit B COBpeMeH-
HBIX KCCJIEeIOBAHUAX. Y paBHeHUe JleBHepa i BepxHeil mosyrmiockoctu H
MOABUJIOCH 3HAUNTEIBHO MTO3IHEE W CTAJIO OCODEHHO IOMYJIAPHBIM B IIOCEI-
Hue fecaruiaerus. [lycrs dyukmua w = f(z,t), z € H, ¢t > 0, umerommas B
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OKPECTHOCTHU OECKOHEYHO yIAJeHHOW TOYKU IIPeICTaBIEHHE

2t 1
f(z,t):z+;—|—0(§), Z — 00, (1)
orobpaxaer H \ K;, K; C H, na H u asnsercs perierrneM 0ObIKHOBEHHOTO
nuddepeHnnaJIbHOrO ypaBHeHus JIeBHepa I BepxXHel MMOJIYILIOCKOCTH
df (z,t) 2

dt :f@ﬂ—Am"ﬂ%m:% zelt 2

C HEIIPEPBIBHOII BEIeCTBEHHON yIpaBJsiomeil dpyHKIneit )\(t).
Koudopwmubie orobpazxkenus f(z,t) JI0MyCcKaOT HEIPEPHIBHOE MPOIOJIZKE-
HHE Ha MHOXKECTBO BCEX TOYEK z € R, He IPUHAIIEKAIIX 3aMBIKAHUIO MHO-
xkecta K. [Iponoszkennbie Takium ob6pasom orobpaxkenust f(z,t) yaoBieTBo-
psitor ypasaeruio (2). JlaBHasa 3a1aua 3aKI09a€TCA B TOM, YTOOBI OIIpeIe-
JIUTH B TEPMUHAX A Coydan, Korga K; oKasbiBaeTCs KOPAAHOBOI jryroit v(7),
7 > 0, ¢ maganbroit Toukoit v(0) € R. B srom caywae v(t) aBasiercss paspe-
soM nostyriockoctu H, a f(z,t) HenpepbIBHO MPOIOJIZKAETCS Ha MHOXKECTBO
JIOCTUKUMBIX IPAHUYIHBIX TOYEK Ha 00enx CTOpOHax paspesa 7y(t),

At) = f(y(), 1), (1) = fH (A1), 1)

Touku 7(t) paccMaTPUBAIOTCS KaK HOCUTEJU MPOCTHIX KOHIIOB, Pa3JIny-
HBIX Ha Pa3HbIX CTOPOHAX Ayru. V3BeCTHBI MpUMeEpPhl YIPABJIAIONUX PYHK-
uit B ypasHenuu JIeBHepa, KoTopble renepupytor orobpaxkennst H\ K; — H
C KpyroBbIMU aByyrojibHHKaMu K;. [I1g Kiaccumaeckoro ypapHeHus JleBHe-
pa nozobubIii mpumep nocrpoer Kydapeswsim. Ero anasnor (2) mus Bepxueit
TOJIYILIOCKOCTH Bo3HUKaeT pu A(t) = 3v/2y/1 — .

JluneitabiM mpeobpazoBanusiM yrpasJstoiieil dbyskiuu A(t) cOOTBeTCTBY-
10T OIpejieieHHble Mpeobpa3oBanus pernernii ypasuenus (2). [osromy 6e3
orpaHuveHusi O6IIHOCTH MOXKHO cuuTarh, 9o A(0) = 0.

B macrosieit pabore ncciaeayerca KadeCTBEHHOE aCHMIITOTHIECKOE TIOBe-
nenue perernit auddepeHImaabHOTo ypaBHeHus (2), TeHepUPYEMbIX yYIIPAB-
JIEHUSIMHU, OOpaTHBIMU K CTEIEeHHOH (PYHKIMN C HATYpPaJbHON CTEIeHbIO.
Vupasnstomas bynknug A(t) = V/t, N € N, N > 3, peibpana Kak THTIITY-
BBl mpencraBuresb Kiacca Lip(1/N). OcHOBHO# pe3yibrar COmep:KUTCS B
CJIEAYIOIIEN TeopeMe.

Teopema 1. Iycmo f(z,t) asasemes pewenuem JuddeperyuanvHozo
YPaABHEHUSA

df (z,t) 2

= , 2,0)=2, Imz>0, NeN, NZ2>3. (3
L= g [0 (3)
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Toz0a dan docmamowno masvx t > 0 f(-,t) omobpascaem obaacmv D(t) =
= H\ v(t) na H, 2de v(t) asaaemca C'-wpusoti, seorcaweti 6 H, sa uckaro-
wenuem, 6vmv moocem, mowku y(0) = 0.

Ecnu cnenarh 3ameny nepemenubix t — 7V, g(z,7) = f(z,7V), Torma
ypaBHeHue (3) mpumer BuL

dg(z,7) INTN-1
dr  glz,7) -7

9(z,0) =2z, Imz > 0. (4)

Eciu z # 0, o g(2,0) # 0 u cymecrByer peryiasipaoe permenue g(z,T)
ypastenus (4), roaoMopdHOe OTHOCUTEIBHO T IIPU JOCTATOYHO MaJIbIX |T| |
eIMHCTBEHHOE Jijig Kaxkoro z # 0. CunrysasgpHble pemenns ypapaerus (4)
He YJIOBJIETBOPAIOT yCjoBusiM eauncTBerHocTr. Kaxnas Touka (g(zg, 7o), 7o)
takad, 4910 ¢(zg,Tyg) = To, ABJSETCS CUHTYJISPHON TOYKOW I ypaBHe-
uus (4). Ecan 79 # 0, To Touka (g(z0,70), 7o) Ha3BIBAETCS arebpanmvecKoit
KPUTUYECKO# TouKOil pemenus ¢(z,7). B sToMm ciydae cooTBeTcTByIOIIME
CUHTYJIDHBIE DeIlleHns ypaBHeHUs (4) PasjoKUMbl B PAIBI [0 CTENEHSIM
(1 — TQ)%, m € N, B OKpecTHOCTH TOYKHU T = Ty.

Touka (g(z0,70),70) = (0,0) siBAsIETCS €IUMHCTBEHHON CHHIYIAPHON TOY-
KOIl HeoIpeIeIeHHOIO XapaKTepa, I KOTOPOil YUCIUTENb U 3HAMEHATEIb B
npaBoii yactu ypaaenus (4) obpainamTcsa B Hy/Ib OJHOBPEMEHHO.

Bynem uckarb permenusi ypashenusi (4), Koropbie Geckonedno mudde-
peHIIIPYyeMbl OTHOCUTEIBHO IefiCTBUTE/NILHON mepeMeHHol 7. PeKyppeHTHbIE
OLIEHKH TEHIOPOBCKUX KO3 PUIMEHTOB MO3BOIAIOT OTHICKATL CHHTYISAPHBIE
peleHus IIPU yCJAOBUH, 9TO HOJIYyYUBIINNACA psif, OyIeT UMETh MOJIOXKNATE Ib-
HBII paguyC CXOAUMOCTH.

Oyuknus f(z,t), aBasomasics peleHneM ypasHeHus (3), orobparkaer
obaacts H \ 7(t) wa H. Toukn aByx cropon paspesa y(t) cumratorcs pas-
JIMYHBIMYA MPAHUIHBIME TouKaMu obsactu. ObosHaunm uepes v = 71 (t) Ty
CTOPOHY 7y, KOTOpas 0ToOparKaeTcsi poIoJKeHHol dyukimeit f(z,t) na cer-
vent I = [ V4, £1(0,1)], a gepes 3 = 72(t) — cropony +y, KoTopas aBagercs
npoobpazom Iy = [f»(0,t), ¥/t npu orobpaskenun dbynkmueit f(z,t).

Hanomuum, uro rapmonnyeckue Mepbl w( f (4, t);vi, H\ v(t),t) nyr v B
touke f~1(i,t) ornocuTenpro obmactu H \ v(t) onpenensorea dbyHKusMuT
W, KOTOPBIE SBJISIOTCA rapMoHndeckumu B obsactu H \ 7(f) u HempepsIBHO
IPOJOJIKAIOTCA HA €€ 3aMBbIKAHNE, 33 UCKJ/IIOUYEHHEM KOHIEBBIX TOYEK KpPU-
BOM 7, wk|7k(t) =1, wk|RU(’Y(t)\’Yk(t)) =0, k=1,2,  Obo3Haunm

my(t) == w(f 10, 1) v, H\ v(),t), k=1,2.
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CrpaBeyIuBO CIeIyIONIee YyTBEPKICHIE.
Teopema 2 I[lycmv dynxuyua f(z,t) asasemcs peweruem YpasHeHUs
Jlesnepa (3). Tozda cnpasedauso acumnmomuseckoe cOOMHOUEHUE

tim o yev-2, (5)
t—40 My (t)
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Paccmorpum mosiHOe puMaHOBO MHOroobOpasme M, mpencTaBUMOE B BU-
ne BU D, rne B — KoMImakTHOe MHOOT000Opasne, a KoHer [) m3oMeTpudeH
npoussenernto I x Sy X Sy x -+ x Sy (rme I = (g, d) — Koneunsrit nuin 6ecko-
HEYHBIN UHTEPBAJI, a S; — KOMIIAKTHBIE PUMAHOBBI MHOr00Opa3us 6e3 Kpasi)
C METPUKOM

ds® = qS(r)er + q%(r)d@f 4+ q,%(r)d@,%,

PaGora Bomosnena npu dbunancosoit moepxkke PODOU  (mpoexr 13-01-97038-
P _TIOBOJIKbE _a).
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