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1. BBe~eHne 

B nocJieJI.Hue ro,nbl no.FIB:HJJOCh HecHoJibKO cTarej:j, no~a.ameaBLIX no
cTpoeHIIIO IIHBapl!aHTRLIX Mep (JiM) Ha 6eCROBeqHOMepHOM <jla30BOM Dpo

CTpaRCTBe (¢I1) ,!IJIJ! ,!(JIHaMI!qecRHX CllCTeM (.l(C), DOpOli<,!(aeMh!X HeJIHHel!

HDIMH ypaBB€HRHMH C 'tlaCTH:LlMH IIpOB.3BO)J.HhlMIFMaTeMaTB'tJ€CHOtt ¢H3Him, 

TaRHMH l<aK HeJIHReJ!Hoe BOJIHOBOe ypaBHeHne IIJIH BeJIHHeJ!Hoe ypaBHeHlle 

llipe,!(JIHtepa ( CM., HaDpi!Mep, [1: 7]). ilpii 3TOM aBTOphl ODilpaJIIICb Ha TO 

06CTOJITCJThCTBO, l:!TO $opMaJii,ao yRa3aHHhl€ ypaBBCHRJI RBJIJilOTCJI raMHJib

TOHOBl:alMH, H o60CHOBHBaJiB: B 6ecR0He'!lJIOMej:>HOM C)Jyqae XOpOlliO H3B€CTHOC 

CBOikTB(; lt.OaeqnoMepBliiX raMHJibTOHOBLlX CHCieM, COCTOR.ll.l,€€. B TOM, 'IT9 
Mepa _Ba· «<>ll c __ ~noTaocTL~ e-H(u)_, r.n;e H-· rai.ntJihTOHHan, JIBJIRCTCJI Hn-_ 
BapnclliTaoit;- np-H ·9ToM cyn.(eCTBCHHO -HCllOJib30BaJIOCL TO o6cToRTeJibCTBO~ 

. 'ITO "Z.a.MHJihTOHHan" (c:j>yH~UHOHaJI 3Hepr.B_n) JJ(u) paccMaTpHBaeM1IX sa,.. 
,naq KB.:i..u.p"aTRl:!eH no nepBLIM;. npoH3B0.1l.HhiM aeH3BecTH0n c:pynHUHH, "t!:To no

sBo.JIJino, 3all~CLIBaJI. <l>oPMaJII:.HO iio,n HHTerpanoM no (}> ll BLipa.JKe:S:ne THITa 

const e-H(u), no.nytrHTD ·-"n:-J KBa.n.paTH'tiHOn_ no npOH3BO,nHhiM tJacTH raycco

BCRYIO M~py, T. e. nO."'IJllliTh BLipa.menne B1r.ua 

J e-1/,(u)dw(u), 

n 

r,!le w- rayccOBCRaJI h!epa Ha l!cKompoM <l>il (o6hlqno na £ 2), a H1(u)- ne

npepL!BHL!l! (BeJinHeliButt) <jiyHRIJ;noHaJI Ha ct>il. TaRnM o6paaoM,ao acex 

y&aaaBRLIX pa6oTax [1-7) liM cTpOI!JillCb no cpyHKIJ;IIOHaJiy 3Hepr1III. B pa

lioTax [1,2,4] (B DCpBOJl H3 HllX paCCMaTpi!BaJIOCb ReJIIIHel!Hoe ypaBBeHIIe 

lllpe,z:oinrepa, a B ocTaJibBLIX .. l.UlyX .- nepHoA.ll't~eCRoe riO npocrpaRCTBe:Bao.tt. 
nepeMeHHOtt RemiHeitnoe BOJIHOBOe ypaB.HCHHe) H3y"tiaJinCL HCJIHHeit:e'ocTn, 

pqCTYII(llC Be 6L!CTpee mmel!HOJ! cpyHR!J;HH npH. CTpeM.,eHllll HeiiaBeCTROJ! 

¢yBiuura R 6ecRoneqnocrH. q·acTuqnO .3TH orpan:H.qenu11 ycTpanea:bl B pa..1 
6orax {3,6], B ROTOpHx ll.onycniumco crencHHble ·aennnettaoCTJ-I. B pa6ore 
'[7] npe,!IJiaraeTCJI nocTpoeHne MM )J;J!JIIleROTopol! a6cTpaRTHol! 6eclioHeqao

Mepnol! .l(C, K HOTOpol! (cpopMaJibHO) CBO,!(JITCJl MHOrii~ "coJIHTOHRhle" ypa

BBearur; ·B qacTBOCTH_, nonyqenmutt peayJihTaT npnMenea · ,n.JiJI nocrpoennJI 

MM .!IJIJI nemmel!noro ypa»nel!l!JI III pe,!IHHrepa II HeJIIIHel!Horo BoJiHoBoro 
ypaBHeRHJ!. • • 

Mepu, IIO.!I06Rh!e BBe,!leHHhiM B pa6oTax [1-7], panee c .llpyriiMII IJ;eJIJ!MII 

II 6ea .!IORasaTeJihcraa nx IIHBapnaHTHOCTII IIayqaJIHCb B p!!,!le pa6oT. TaR, 
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B [8-12] OHH ll3JtiaJIHCb B CBJI3H C aa.n;atiaMH CTaTBCTH:qeCRO:ii MeXaHHKJI CH

CT€M c 6ecKoneqnhiM qHcJioM cTeneHeit cBo6o.u.LI. K comaneamo, pa6oTa [13], 
TaK}J{€ nocBn:meHBaJI TIOCTpOeHIHO lfM ,ZlJll:l H€JIHH€:itBOf0 BOJIHOBOfO ypaBB€

BHJI, COJJ:€p>KRT H€TO'I!BOCTII H rrpo6eJihi. 
.l(pyniM cp1I3JfqecRH IIHTepeCHhiM J!BJieHJieM, 06Rapyli<eHHI>lM B peaym

TaTe tiHCJI€HBOrO MO,I:(€JIHpOBaHHJI Ha KOMIILIDTepe JJ.JIH. MHOf~X "COJIHTOH

HhiX"· ypaaneHIIl!, J!BJIJ!~CJ! J!BJieHIIe cPepMII - ilacTh! .- YJiaMa [14,15). Ha 

MaTe.MaTIPieCKOM Hah!Re _.oao· oaaaqaeT ycTottl!HBOCT:b no Ilyaccoay KaiK)::(ot:t 

TpaeRTOpiiii COOTBeTCTBy!On(eJi .l(C .. ··TaRIIM o6pasoM, eCJIII .l(C o6Jia,!(aeT 

ROHeqJiol! MM, TO TeopeMa o B03Bpall(eHIIII HyaBRape }J;aeT (qacTIIqnoe) 

o6'I>JICH€BH€ a.foMy JIBJI€BHIO. 

B H·acTOJIII(el! pa6oTe cTpOl!TCJI MM .liM .l(C, nopo)i{,!(aeMhiX na.no,!(Xo

MII(IIX ¢ il IIepiiOII;IIqecROJ! IIO IIpOCTpaHCTBeHROJ! nepeMeHHOJ! 3a,!(aqej! ,!(JIJ! 

o611qnoro (IIRTerpiipyeMoro) ypaBHeHIIJI KopTeaera- ,lie ¢p1I3a 
' . _. ' . . . -. ·. 

'itt - Quu:z: + U:z:x:z:· ~ 0. (1-) 

On.ieTnM, qTo aliTopy HeiiaBeCTHhl cTporne pesymTaTLI no nocTpoe.RJc!IO KaKII;>c

JIH6o MM .!IJIJ! 3TOrQ ypaaRe!liiJI. B HaCTOJIII(el! pa6oTe y.llaeTCJI noCTJ)OIITb 

MM, accoiJ;IIIIpoaaaime_c aaRoHaMn coxpaHeHHJI 

[ .. (· ). J { 1 (. (n))2 + ( · (n..:l))} d 
nU = 2u:z: q~u,.~-~,u~-.... ·.~. 

. . . 

.!IJIJ! n ;::: 3. 0.I~Hol! II3 TPYMOCTel!, Rorop11e He noaBOJIJ!IOT npoBeCTII no

cTp~eHne ,!(JIJ! n = 0, 1, 2,JIB~eTCJI OTCYTCTBIIeiiO,!(XO,!(JIII(IIXpesyJThTaTOB 0 

RoppeRT!iocTII aa:liaqn ~OJDH ,liM ypaBHeRHJI (1 ). ABTOp dpeMnicJI C,!(~JiaTb 
H3no>RciHHe n~ s63Mo»moCn1 3.iMRHJT1IM, nPn~Omi neKdroPLte· !6:BeCT_:s;:hle pe:. 
3YJII:.TaThl. 

.:· '' : :·: .. ,; . ;. :.: 

\ 

2. 06osHa'leHIDI. OcHOBHLie pesym,xaTLI 
'I'. 

BCIO,!(J B,!(aJThRel!meM "epea c, c, c2, C', C"; .;. o6oaHa"qAIOTCJI IIOJIO-
. ' . 

li<IITeJJbRh!e· nocTOJIHHL!e. Bc!O,!(J x, t .E R 11 ace nepeMeHHh!e Bell(eCTBeRHhl; 

¢nRC1IpyeM. naT:'{PaJThHOe n II· •A > 0. 06oanaqnM .'<epea L 2 o611qnoe npo

CTpaRcTBO Jie6era nepiio,!(!IqecRHX cpyHJUJ;IIl! apryMeHta x c nepno,!IOM A, co 
·.-··· ... ·"··". _._.,,. ~--. . . _.---. -.··· .A . . • . . ... 1 

~RaJ!J1pH11M~p~1IaBe.lleHIIe!.i{f,g) =J f(x)g(x)dx.IIHopMolt II!IJ = (!,!)•. 
• . . • ; . . . . . " 0 . • ·. . .. . 

.. · ' !.-
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TiycTh D""'- Ml!Oll<eCTBO 6ecROHe'IHO ,D;mj><j>epeHI~HpyeMI>IX <j>yHRIIHII apry

MeHTa x, nepno~qecRBX c nepno,l\OM A. 06o3Ha'IHM qepe• /), 3aMh!Ka· 

nne B L2 oneparopa ·--£;, c o6JiacTbiO onpe,lleJieHHll D"". Xopomo H3Be

CTHO, 'ITO/),- CaMOConpJill<eHHI>III (neorpaBH'IeHHLIII) HeOTpHnaTeJibHI>III one

paTOp. llycu w;- rHJib6epToBo npocTpancTDO Co6oJieBa ( n ;:: 0 neJioe) 

nepno~'leCRBX <i>YHRIIHII apryMenTa x E R c nepHo.l(oM A H co CRaJIJip· 
~ A . 

HLIM npons~e,lleHBeM (u,v),. = J{u(x)v(x) + :.u(x) :.v(x)}dx. TiycTL 
. ·~ . . 0 . ·. 

X- rHJib6epTOBO npocTPaHCTBo, a I- CBJI3Hoe nQZIMHOll<eCTBO BeniecTBeH· 

noll npl!Moll. qepe• C(I; X) o6o•na'IHM 6anaxoBO npocTpancTBO nenpe- . 

pLIBHLIX 11 orpannqennux na I <j>ynKIUiil co 3Ha'!eHHJIMH. B X, c nopMoll 

llu(.)lic(I;X) =sup llu(t)llx, r.l(e 11-llx- nop:Ma B X; 
· . .<El . . · . 

HanOJ.ritHM. ocnoBHI>Ie <j>aKTLI ns TeopiiH rayccoBCRBX Mep na rHJii.6ep-

TOBOll npOCTpancTBe (eM. [16,17]). Tiycu H- cenapa6eJibnoe Bel!leCTBennoe 

rnJ!b6eproBo npOCTPaBCTBo 11 nycTb S- CaMoconpJill<eHHI>III noJioli<IITelll.null 

JI,llepHLIII onepaTOp na HeM (nanoMHHM, 'ITO eCJIII S = S* > 0- JI,llepnull 

onepaTOp, .TO CYI!IeCTBYeT C'leTHI>III oproliopliHpOBaBHI>III 6asnc { ek}, COCTO

JIIIIHII H3 ero co6cTBeHHLIX · BeRTOpoB, c · COOTBeTCTBYIOIIIIIMll co6CTBeHHLIMH 
00 

sna'leHBJIMll ,\k ;:: 0, ~ -+ +0 np11. k -+ co, npll'leM .L: >.k < +co). Haso-
. . . . . . . . k=l . 

BeM .MnomecrBo M C H IIHJIHH.l\PH'IeciiiiJl, ecJIH 

M = {! E H[ [(!, et)H, .;., (!, ek)H) E F} (2) 

MJI nexO'l'lipwx saTypaJILnoro k B 6openeBcxoro liBOll<eCTBa F C Ir' ( 3.!\ecio 

(., .)rr- cKaJIJipnoe npoH3Be,llenne B H). ,llJIJI liBOll<ecTBa M yiiasann.;ro 

BH,lla (2) DOJIOJI(IIM 

k • . LJ -lEA=-'•~ · 
w(M) = (21l't! Jl .\~ 2 e ;., '· 'dz1 ... dzk. 

• .. ~. F .. . . 

Tor~ ReTPY.l\HO npoBepllri., 'ITO Ml!Oll<eCTBO Bcex II"JiHH.l\PH'IecRHX MB<>

ll<ecTii B Jl JIBJIJieTCJI itJiretipoll, Ba ROTOpoll <j>yRRIIHJI W ROpMHpDBaHa 

(w(H) = 1), HeQTPHnareJibBa H a,zwtTHBHa. ,llaJiee, nocKOJibRY S- Mepnull, 

Mepa W C'leTH<>-a,zwtTHBHa Ba itJiretipe i(HJIHH,llpH'IecRBX MBOll<eCTB, CJie,l\0-

BaTeJ!bRO, osa- Y:omeT 6un · npOIIoJilRena na. MHBIIMaJILBYIO cllrMa-aJire6py 

M, CO,!Iepmauzy!O itJiretipy ll"liHH.l\pH'IecKHX MHomecrB, xoropaa oKaDLIBa

eTCJI. 6openeBCROII CllrMa-aiirelij>oll B H (ell. [16,17]) .. Mepa w, oilpe,lle

JienBaJI na M, BaDLIBaeTCJI nenTpHpoBaHBOII.rayccoBcKOA Mepoll, aS- ee 

4. 

RoppeJIJIUHOHHbiM onepaTopoM. On.1~TliM eme cne;zyroru.:e:tt pe3yJILTaT (.n.oKa-

3aTeJibCTBO eM., HanpHMep,B [7]). 

YTBepll<,lleHHe. 
)J.Mi .<106ozo wapa B,(a) = {! E Hill!- aiiH < r} w(B,(a)) > 0, 

euu r > 0 (3Becb a E H). 

PaeeMOTpi!M ene,lly.IO!liYIO 3a)laqy: 

Ut -. 6uux + Uxrx = 0, x, t E R, 

u(x + A,t) = u(x,t), x,t E R, 

u(x, to)= uo(x). 

(3) 

(4) 

(5) 

B pa6<iTe [18] /lOKa3ano, 'ITO MJI JII06h!x A> 0 H uo E D':' 3a.l(a'!a (3)-(5) 

HMeeT e.n.HHCTBeHHoe onpe.n.eneuuoe ,nJIJI :Bcex x H { H 6eCiwneqno .n.:a<lH:Pe

pennnpyeMoe no x H t pemeHHe. 

3aMe'laHHe 1. •. 

/ 

J1MeeTCJI'.3Ha'tJHT€JlbHO€ tiHCJIO pe3yJibTaTOB 0 ROppeRTBOCTH ga,n;aqH 

1\omH .l(JJJI ypaBneimll KopTeBera - .l(e qlpH3a KaK B eilyqae 6h!eTpoy6h!

Barom,Hx ,lJ.OCTaTOl!HO rJia.URHX HaqaJibHhlX )l.aBHLIX 1 TaR H B CJiy'qae nepHO.UH

qeCKOII no X 3a,!(a'IH (eM.
1 

HanpHMep1 [19-22), a TaKll<e cnBeOK l!BTepa'iypb!· 

B pa6oTe .[18])_ B naeTOHI!Iell pa6oTe yKa~anh! B oeHOBHOM JIBillb Te pe3yJJL-. 

TaTbl, ROTOph!e Heo6xo.l(HMhl .!(JIH noeTpoeHI!JI MM. 

H3BeeTHO (eM. [23,24]), qTo .!\JIJI yKa3aHnoro KJiacea pemeHHII aa,!(aqa· 

(3)-(5) HMeer eqeTHh!ll na6op :iaKoJJoB eoxpaHeHBJI Bl!.lla 

A 

i.(u(=j { i(D;itf+.c.u(D;-'u)2 .f.' q.(u, ·~·· n;-2u)} dx,. 
. 0. .;,. 

. ·. r;(e .• n 2. ~:.:. ilaiy~a~•il?~~. · D~ · =. ~: .C:.:t "-"":~~TBeHnhle noeToJIHHble, a 
qk--_ llOJIHHOMbi OT C~O~~- apryMeBTOB tTIO TIOBo.uy·.t~H<OrO ·npe).l.CTaBJieHI-iR ~JI.1I _. 

:ia~o!loii coxpaH~niiH' eM·. [24]f'l~poMc T6ro,' · • ·~ · · • · ·. 
.,,. . .- '" . " ·, ., '\- ... ~ . . . . . . -:- . ;.._. - . ' 

~; ... ,. '/~(~·):·;~~~~·· J,·'~,(~)~'j {~u;+~"F~ 
0 0 

TaJOKe SIB.llS!.IOTCS!. 3aKOHaMH COXpaHeHIDl .. 
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IIycTL n ~ 2- naTypaJILHOe. IIoJioJKHM 

' " 
J.(u) = J { ..:~u2 + c.u(n;-'u}2 + q.(u, ... , n;-2u)} dx. 

·0 

IIycTL w•-nenTpHpOBannaa rayccoBCRaJI Mepa na w;-l c RoppeJIJII\HOHHbiM 

onepaTOpOM S = (J + LJ.•-l)(Ll." +I)-I (3.lleCL fl.- 3aMbiRaHHe onepaTOpa 

- :.,., onpe,lleJieHnoro lia D"", B w;-'; acno, 'ITO S- ll,llepnb!ll onepawp). 

,il;JIJI 6opeJICBCROro !} C. w;-l llOJIOJ!iHM <j>opMai!LHO 

p"(!l) = J e-J.(u)dw"(u). 

n 

II e. pBYll pe3yJILTaT pa6oTY cocTaaieeT . . . 

TeopeMa 1. 
ll!ICmb n- Hamypa..<bHOe, n ~ 2. Tozaa a"" .. !06blx A> 0 ,T> 0. 

toe R u Uo E w; cyfllecmeyem eauHC1718€HHoe (o6o61L(eHHOe) peweHue 
3aoo"u (3)-(5), u(x, t) E C([to - T, to + TJ; W,;'-2

), npu"e.oc u(., t) E W:i' 
a.Mt MoOOZO {JUI<CHp06aHHOZO t i<al< {>yHicqust apzyMeHma X •. ,4-<A 3mOZO 
peweHust tfi!l"><quoua..<bl h(u(;,t)) (k = O,n) onpeaueHbl .u He 3aeuC£m 
Om t (S16AA70mC£ 361<0Ha.A<U COXpaHeuust}. flpu .. 1060M {>UI<CUp086HHOM t 
omo6pa:HCeHue h(u0 , t- t0 ) : u0 --> u(.,t) ReAAemC£ zO.A<eo.~<op{>U3MoM 1<a1< 
omo6pa31Ceuue U3 w; 8 w;. HpoMe mozo, h(u,t + r) = h(h(u,t),r) a"" 
.. 106 ... x u E w;, t, T E R. 

3aMe'laHHe 2. 
Onpe;ieJienHe o6o6lllennoro pewenHII 3a,lla'lH (3)-(5) ,llano ,llaJiee. He 

B)laBaJICL B TOHROCTH onpe,lleJieHHll ( B JIHTepaType Hlole!OTCII pa3JIH'lHYe onpe· / 

,lleJieHHII ,lJ;C), npHioleM, 'ITO <j>yHRUHII h(uo, t) IIBJIIIeTCII ,lJ;C Ha 4)IJ W:z"• 
0TMeTHM TOJILKO, 'ITO ecJIH Ha w; cylllecTBYeT 6ope.JieBCKaJI HM m, TaR 

'ITO m(!l) = m(h(!l, t)) )IJIII JIIOOYX t E R H 6openeBCKOro 0 c w; (a,llecL 

·h(!l, t) = {v E W:i'l v = h( u, t) )IJIII neKoTOporo u E 0} ), TO cnpaae)IJillaa 

reopen o B03BpallleHHH IIyanKape ( cw. [25]). HaKonen, HeTpYJIHo npoae

pHTL, 'l.TO <j>yHRUHOHaJIY h,. k = 0, n, onpe,lleJICHY H HenpepYBHY Ra W:z". 

'6 

:~----':k' '-.·;.c.,.; -_,- ··-~:- ~ ''·"-'' ', ·-= ·. ':;,J..-c, ,..,·,- ."'"'$'!'-.-! :~'..;. 

OcnoBnott pe3yJILTaT pa6oT1! cocTaBJIJieT 

TeopeMa 2. 
llpu .<w6o.M n ~ 3 .uepa !"" ae.<aemca ~Coppe~Cmuo onpeae..euuoil ua 

w;-l ueompu~ame.<bUOil 6ope.<eec"oil HM a ..... ,ac, onpeae..euuoil e me
ope.ue 1. ,4-<a .<w6oeo aocmamo'tuo 6o.<bmoeo d > 0 0 < J""(Ra) < +oo, 
2ae 

· Ra={uEW;'-'1 h(u)S,d, k-O,n-1}. 

lloc"o"'•"Y Ra ae.<!iemc!l uueapuaumub<.M .uuo:HCecmeoM nocmpoeuuoil ,4C, 
ouo .AtO:Heem 6blm'b e3stmo e Ka1tecmee uoeo2o· iPII, UeaoeamMbuo, cnpa~ 
eea.<uea meope.ua 0 6036pat«euuu llyau"ape. 

Be3,1\e HOI\ llu( .. > t)llk DOHHM<\eTCII.I\OpMa U RaR <j>yHRI\HH apryMCHTa X 

irpn <j>HRCHpOBaHHOM t: ' 

· 3 . .IJ:oKaaaTemcTBO TeopeM:nr. 1 
' 

B aToM H cJie,1\y!OII(eM pa.,1\eJiax -Bee onenRn npoBOJIJITCII ,1\JIJI t > 't0 • 

CooTBeTCTBY!OlllHe onenRH ,1\JIJI t < t0 MoryT 611Tb noJiy'leHhl no>IHOCTL!O ana-

JIOrH'lHO. B 9TOM H CJie,1\y!OII(eM pa3,lleJiaX n ~ 2- neJioe'. • . 

Onpe,1\eJienne. 
llycm• Uo E wr a .. ,. ue?wmopozo ~e-<020 n ~ 2 u nycm• a"'" ue"o

mop020 T > 0 ciJt«ecmeyem noC..eaoeame.<bUOCmb u~m) E D""' cxoa!IIL(a
.slC.sl X: Uo cU...t'bUO 8 w;' inan:ast, 'tlmp BAil uerw_mopoU tfiy1uw.uu u(x, t) E 
C([to- T, to+ T]; w;-2

) BbtnD.AU€1<0 yc.n.oeue 

llum(., t)- u(., t)llc(to-T,to+T];W;'-'l---> 0 (m-+ oo), 

2ae um( ., t)- peweuue 3aa~"u (3)-(5) ":.acca G"" ,_ coomsemcmeyw14ee u0 = 
u~m). Toeaa · ua3oee." tfiY""~uw u(x, t) {o6o614e"""'"') peweuue.A< 3aaa'tu 
(3)-(5) ><a ompe3"e epe.ueuu [to-T, to+ T]. 

Jie:MMa 1. 
,4.<51 npo1mia.<bUbt'x 'le-<020 ueompu'lame.<bU020 n u d > 0 cyt«e

cmoyem ma"oe R > 0, 'tmo ec.n.u u E D"" u 

I~(u) < d, ... ,I.(u:) < d, 

mo !lull. < R. 
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,L(oKMaTeJThCTBO. PaccMoTpi!M saKOH coxpaHeHHJI ( n 2:: 2): 

A 

1 ' !{ 1 . 1 2Io(tt) + In(u) = 2(D;u)2 + 2u2+ 
0 

+enu(D;-1u)2 + qn(u, ... , D;-•u) }dx 2:: ~llu(.)ll! -l)n(llu(.)lln-1), (6) 

r):(e l)n(s )- MOHOTOHHO B03pacTaJOD\aJI HenpepLlBHaJI <j>yHK~JI Ha [0, +oo ). 
IloBTOpHM &TH on;eHKH ):(JIJI <j>yHKD;HOHaJJOB tfo( u )+ !2( u ), ... , tfo( u )+In-1 ( u ). 
,L(JIJI <j>yHKD;IIOHaJJa J1(u) IIMCCM B CHJJY H3BCCTHOrO· HepaBCHCTBa lluiiL, .S"; 

l!uiiH(IID,uJI + llull)t-~, r):(e p 2:: 2: 

1 1 . 1 

l1(u) + io(u) 2:: 2llull~ -7]1(11uli)llulli· 

Hs &TIIX on;eHoK " "" (6) nocJJe):(OBaTeJThHO noJJy'!aeM 

llulh s; C1(d), ... , l!ulln s; c;(d) 

):(JIJI Bcex t E R,." JJeMMa 1 ):(OKMaHa. 

JleMMa 2. 
,4.<a .<106ou u0 E w; u .<106ozo T > 0 · cymecmeyem eauucmeeu

uoe o6o6meuuoe peweuu.e aaaa"u (3)-(5) ""'acca C([to- T, t0 + T]; w;-2
) 

( uano.uuu.M, "mo ec>aBy n ;::: 2). 
,L(OKa3aTC1ILCTBO. ,L(JIJI DpOH3B01ILHL1X 6eCKOHC'IHO rJJa):(KI!X nepHO):(H'IC

CKHX perneHHit U H V ypaBHCHIIJI (3) II W = U - V HMCCM B CH1IY 1ICMML1 1 
(t > t0):· 

Wt - 6uw.:z: - 6wv:t + Wx:cx = 0, 

OTK)\lla ll01IY'!aeM B CH1IY JICMMLl 1 ( t > to): 
A 

1 d . J 2 dt IID;-2wii' = 6 { D;-2(v,w)D;-2w + Dn-2(uw,)D;-2~} dx = 
0 . 

·A 2 . . 

= 6 j { v,(D;-2w)2 + t C~_2(D~+>v)(D;-2-•w)(D;-2w)-
o k=l . 
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n-2 
-~(D;-2w)2 u, + L c~_.(D~u)(D:-•- 1 w)(D:-•w) }dx s; 

k=l 

AaanorH'tiHO 

S"; C(lluolln, llvolln)(IID:r2w(., t)ll2 + llwll2). 

1 d I 2 I 2 2 dt I w(., t)ll s; C1(iluol no llvolln)llw(,, t)l! . 

Hs (8) cpa3y noJJyqaeM 

llw( ., t) 112 S"; llw(., to) 112 ec' (<_,..,,). 

(7) 

(8) 

(9) 
·, 

<l>HKcHpyeM T > 0 .. Tor):(a ):(1IJI t. E [to - T, t0 + T] "" (7)-(9) cJJe):(yeT 

aepaseacTBo: 

IID;-•wll2 s; c.(IID;-•w(., to-)112+ llw(., to)li')eC,(Ho). 
. I 

(10) 

,L(JIJI t < to 01\CHKH, U0):(06!!Lle (9) H (10), MoryT 6L1TL ITOJIY'ICHLl ITO 

aHai!OrHH. Hs (9) ·" (10) nonyqaeM: . 

llw{., t)ll~2 s; llw(., to)ll!-2eC,(t-<o). (11) 

Hs oneHKH (11) cpaay cne):(yeT yTBepJK):(eHne neMMLl 2. 

JleMMa 3. 
Peweuue u(x, t). U3 .Ae.M.Mbl 2 npuuaB.<exum w; npu .<106o.u t E 

[to- T;to + T]. ' 
,L(OKa3aTC1ILCTBO. ¢HKCHpyeM ripOH3B01ILHYJO UOC1!C):(OBaTe1ILHOCTL 

u~m) --> Uo B w;, u~m) E D"", II npo1!3B01ILHOe t E [to- T, to + T]. B 
CHJIY JieMMhl 1 noc.rie).!.O~aTeJibBOCTb OOOTBei'CTBYIOillHX pemeHHit 3a,zJ.atni (3)
(5) Um( ., t) otp·aHHti€Hii llO HOpMe w;, CJI€),J.OBaT€JlbBO, CJia6o ROMTiaRTHa B 

w; npH 1!1060M <j>HKCHpOBaimoM t. Cne):(oBaTe1ILHO, B CH1IY C):(HHCTBCHHO-

. 'cTH pemeHHH cymecTByeT no.n.nocne.n.oBaTeJibHOCTb u~mi) TaKan, qTo Um;(., t) 
cna6o CXO,ll;HTCJl K u( ., t) B W2 ·npH i ~ 00 H, Cne.n.0BaTeJibBO, u(., t) E W2. 
JleMMa 3 ):(OKa3aHa. 

TiycTh u~m) --t. u0 cHnbuo B ~v;. flycTh u~(., t)- nocne,uoBaTenh

HOCTL COOTBCTC'rBYJOD\IIX 6eCJ(O!lC'IllO ):(H<j><j>epeHllllpyeMLlX perueHHit 3a.uaqH 
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(3)-(5). JJ:oKaJKeM, qTQ Um(., t) --+ u(., t) CIIJ!bHO B W2' IVIJ! mo6oro <jJIII<Cl!

poBaHHOrO t. <l>uKcnpyeM rrpol!3BOJihHOe t E R. QqeBH/IHO, qTo /IOCTaTo'lHO 

/IOI<a3aTh, qTo llum(.,t)11n--+ llu(.,t)lln rrpll m--+ oo. ilpel(rr0,10lKIIM npo

THBHoe. He orpaHHtJHBaJI o6mnocTH paccy}K,ll;eantt, MOiRB:O ctiHTaTL,. 'ITO 
cymecTByeT lim llum(., t)lln > llu(., t)lln- Tor11a, 1<a1< JierRo noRaaaTb, 

m-oo 
lim I.(um(.,t)) > I.(u(.,t)), rrocKOJihHY Bee cJiaraeMMe, BXO/VIll.{IIe B I., 

m-oo 

aa HCRJIIOl:feBHeM CJiaraeMoro !JJD;ujj2, CJI_a6o aenpepbiBHLI B W;. <lJnR
cnpyeM npoaaBonDayro noCne.u;oBaTeJILm)cTL· w! (m = 1,2,3, ... ) na D:O, 
ca.ffnao CXO,lU!.:IIzylOCJI K u( ., t) B tV;, H IIJCTb Wm( ., t)- IIOCJie,lJ;OBaTeJibHOCTb 

pemeHIIlt aal(aqii (3)-(4) c HaqaJibllhiM ycJIOBIIeM 

.. u(x, t) ~ w~(x) . 

Tor.n.a Wm(x, to} cna6o cxo;mTcJI n uo, cne,u.oBaTeJILHO, 

I.(u(.,t)) = lim I.(w~) = lim I.(wm(x,to));::: I.(uo), 
m-oo m-oo 

OTI<Y!Ia I.(uo):::; I.(u(.,t)) < lim I.(um(.,t)) = I.(u0), T. e._noJiyqaeM 
. m-oo 

IlpOTIIBOpeqiie. . , ., 

<l>IIRCIIpyeM npoii~BOJihHOe t E R II noRaJKeM, qTQ coOTBeTCTBIIe u0 --+. 
·u(., t) B3aHMHO OJJ.Hoaaaqao. PaccMoTpHM np0H3BOJILHYIO nocne.u;o:BaTeJIL

HOCTh u~m) E D00
' CXOIV!ll.{yJ<?Cll !{ u~ CIIJ!bHO B wr. ilyCTb um(, t)- IIOCJ!ei(O

BaTeJ!bHO'cTb C.OOTBeTCTBYIOll.{IIX 6eCI<OHeqHo I(II<jJ<jJepeHniipyeMbiX pemeHIIlt 

3al(aqii (3)-(5). B CIIJIY npel(bll(yll.{ero IIOCJiei(OBaTellbHOCTb Um(., t) CXOI(IITCJI 

!{ pemeRI!IO aa~~aqii u(., t) CI!JibHO B wr npll JII060M t E R. PacCMOTpi!M I(JIJ! 

aa~~aql! (3)-(4) B !{aqecTBe aaqaJibHbiX ycJIOBillt 3Haqenl!e u(.,t) = v E wr. 
Tor11a, B CIIJIY npe!lhi/IYmero, um( ., t0)- snaqeni!JI pemen11lt STOlt 3al(aqii c 

v =·um(., t) B TOq!{e t =to. Tai<IIM o6pa30M, eCJIII u(., t) E wr- 3Haqen1Ie 

pemeHI!JI 3al(aql! (3)-(5) np11 HeROTopoM t # t0 , TO, B3JIB STO aaaqeniie B 

~<aqecTBe naqaJThnoro ycJIOBIIJI IIJIJ! aa~~aq11 (3)-(4), noJIYqiiM, qTo pemen11e 

nolt 3al(aql! np11_ t = 10 paBHo u0 • Mi 9TI!X JKe paccyH<.nenl!lt CJiel(yiOT 

rpyiiiiOBhle CBOltCTBa 

h(uo,O)=uo 11 h(h(uo,r),t)=h(u0 ,t+r). 

B qacTHOCTII, OTCIOI(a cJiel(yeT, qT? npH t E R oTo6paJKeHIIe h(t, .) : W:i -+ 

W2 B3aHMHO d,ZUI03HatiBO. 

JJ:oRaJKeM, qTo OT06paJKel!l!e Uo .:._, u(., t) ClllThHO HerrpepUBHO Ha W2' 
np11 JII060M <jJIIKCHpOBaHHOM t. ilpe/IIIOJIOJKHM npOTIIBHoe. Torl(a I(JIJ! neKo

TOpux Uo E wr' f > 0 II t E R cymecTByeT IIOCJlei(OBaTeJibHOCTb u~m) -+ Uo 
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CIIJibHO B W:i', Tal<aJI, qTO llum(.,t)-u(.,t)lln;::: f I(JIJ! BCeX.m = 1,2,3, ... , 
r11e Um(X, t)- pemeHI!e 3al(a'!II (3)-(5) C Uo = U~m). ilo /(OI<a3aHHOMY I(JIJ! Ka

JKI(OrO HOMepa m cymeCTByeT vam) E D00 TaRoe, qTo llv~m) - u~m) lin < 2-m 

II 

llvm(.,t)- Um(.,t)lln:::; fTm-1, 

rl(e Vm- pemeHII~ aa~~aqH (3)-(5) c Uo = vam). Ho TOrl(a v~m) --+ Uo CIIJThHO 

BWi,ao· · 

llvm(., 1)- u(.,t)lln;::: llum(., t)- u(., t)lln -llum(., t)- Vm(., t)lln;::: 

> ,::_ fTm-1 
- ' 

T. e. noJiyqaeM npoTHBopeqiie. TeM CaMMM, TeopeMa l·I(OKa3ana. 

4. ArrrrpoKCE:Mai(IDI ypanHeHIDI RopTenera - li,e <Ppn3a 
. -

ilycTb {em}m=O,i,2, ... -' OpTOHOpM1IpOBaHHbllt 6a31IC B W:i', COCTOJ!ll.{l!lt · 

113 co6~TBeHHb!X <jJyHHI(IIlt onepaTOpa 6, a{ Am}- COOTBeTCTBYIOll.{aJI ney6bi

Ba!Oll.{aJI nocJiel(oBaTeJihHOCTh ero co6cTBeHHhiX snaqeH\Ilt (>.0 = 0). ilycTh~ 
. Pm- opTOroHaJihHbllt rrpoei<TOP B wr na IIOI(IIpOCTpaHCTBO Lm, HaTJ!HyTOe 

aa BeKToph! e0 ; ; .. , e2m, a P,;;~ npo.exTop Ha no.nnpocTpaacTBO L;n, opToro

naJibHOe Lm B wr. ilycTb 

eo(x) = .J.... v'A' e2k-1(x) = 
2 . trkx 

A(l + >,n ) smA' 
2k-1 

2 1rkx 

A(l + >.~k) cos A' e2k(x) = 

PaccMoTpi!M cJiel(y!OmYIO •a~~aqy: 

u;". ~ 6Pm[umu.:;'] + u:;:,. = 0, X E (0, A), t E R, (12) 

um(x, to)= Pmuo(x}. (i3) 
' 

Reno, qT.o .1(JIJ! JII06oro u 0 E L2 ona IIMeeT ei(I!HCTBennoe pemeniie um(x, t) E 
C([to - T, to + T]; Lm) 1\JIJ! mo6oro T > 0. ilocROllhi<Y, l<aK HeTpy,r(HO 
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npoBepHTh, ftl0(um) = ft!,(um) = 0, " B CHJIY paccyH<,D;eHHil, no.no6HMX 
npHBe.ll,eBHLlM B ,ZI,OKa3aTeJibCTBe JieMMhl 1, HMeeM: 

llum(., t)Jh :::; C(Jium(., to)Jh) 

.!liD! Bcex t, "' cJie.noBaTeJihHo, pemeHHe sa.naqH (12)-(13) onpe.neJieHo .!liD! 

Bcex t E R. (3.nech HcnomsyeTCJI H3BeCTHMil <j>aKT, cocTOJIII(Hi! B TOM, qTo B 
KOHe'ffioMepROM JII!IICi!HOM npOCTpaHCTBe JII06Me .l(BC HOpMM 3KBHBaJieHTHM). 

II peJIJioJKeaHe 1. 
llycm'b Uo E wr u nycm'b noc..-teaoeamMb?iOCffl'b u~k ma?Co6a, 'limO 

mk .-+· +oo npu k ~ oo, u~k E Lmk u u~k "--+ Uo CU~Mto 6 w; npu 
k--+ 00 • . Toeaa a .. ,. .<w6oeo t E R um'(.,_t)--+ u(.,t) npu k--+ 00 CUAbUO 
6 W;, eae u(., t)- peuteuue 3aaa'<tu (3)-(5), a um'(., t)- peW.euue ypaaueHUJI 
(12) c m = mk u c ua'>ia..ibubt..\1 yC!toaue..~~ · · 

· m'( t ) m, u ., o = u0 • 

,/J;oKasaTemcTBy SToro yTBepH<,D;eHHJI npe.nnomJieM pll.n JieMM. IIycTD 

Lg = 6ggx - Yxxx, · Lmg =. 6P m [ggx]- Yxxx• 

JleMMa 4. 
Gyw,ecmaywm ma><ue uenpepbtBHbte ua ..IIHO:HCecmae (R, s) E [0, +oo) 

181 [0, +oo) .Mouomouuo uey6.btaaww,ue ·no amopo..lly apey..~teumy if>y><><u.uu 
'Yn(R,s), 'Yn(R,O) = 0, '<tmo ftln(um'(.,t)):::; 

. < -j (R max IIPJ. [D;um'( t)Dium'( t)JJI + R'ilPJ.(um'um')ll ) 
- n .- ' O:$;i,j:S;n-l mk .x , ~' x ., _ · m x 1 

i+#~n-2 

' 
a .. ,. acex t E R, acex n = 3, 4, 5, ... , acex k = 1, 2, 3, .... u acex Uo E w;-1 

ma><ux, «mo lluolln-1 :::; R. · 
,/J;oKasaTeJ!hCTBO. ,/J;Jll! Uo E w;~' HMeeM, llOCKOJ!hKY npH llO.l(CTaHOBKe 

Lum1r. BMecTo u~k B BL1pamenne ,nJIJI -itin(um~<(., t)) ~OJJ)rtJaeTCJI HY~b (eM. 
[24]): 

d 
a/n(um'(., t)) = 

12 

A 

= J :t{ ~(D;um')2 + CnUm'(D;-Ium')2+ 
0 

+ ( m, nn-2 m'l}J· d -qn U , ... , x U - X -

u;nk :6P,kk (umku;'k) 

=1 { 6(-1)" D;"um' P,;';,(um'u;'') + 6enP,;';, (u,;'u;'')(n;-'um•)2+ 
0 . . . . 

+(-l)"-112enn;-'(um•n;-'um') x P,;';,(um'u;'')+ 

n-2 8 ( m, nn-2 m,) . . } 
+6'""' qn u '··:• x U. D;PJ. (um'um') = 
~ . 8(D' um") . x m.~: :c . 
t=O :r: · . 

A 

= f{6enP,;';,(u,;,'u;'')(D;- 1um')2+ 
0 . . 

[ 
n-2 ] 

+ 12c (um'. nn-lum•) pl. D '""'G;. D;;_2-;um' D;+';,m> + 
. n . x ·. m.~;: x L..., n-2 :r · :r 

· i=O_ 

6~ 8qn(um',··:·D~-2um•) pJ. rni-(um'um').J}dx = + ~ 8(D•um•) m,l x . x . 
t=O · x 

A 

= J { 6cnP,;';,(um'u;'~)(D;-Ium')'+ 
0 

+12r pl. (um' nn-lum') [n ~C; Dn-2-;u,;' DH1um'] + . 
'""n m.~;: x :r: L..., . n-2 z x 

. i=O . 

+6 ~. 8qn(um•, ··:,D~-2u;,')pl. [D; (um'um')J}dx. 
. ~ . 8(D' umk) m.~;: x x ' 

-t=O · x 

OTKy.na cJie.nyeT yTBepm.nen!le JieMMM 4. 
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I 
I 

I 

JleMMa 5. 
J!.M< .<>o6oeo I = [to - T, t0 + T] cyw,ecmayem ~tenpepbtB>WSI. .Atono-

mollllO ~tey6'b£Ba10W,aSI. !<a (0, +oo) <fiY"'W,USI. {3.(s) ma><aSI., 'tmO a.<SI. A1060ZO 
Uo E w; 6e.<U'IUII'b£ Jlum(.,t)lln pa6>W.Aiep110 notE I u m = 1,2,3, ... 

ozpa11U'I€1l'bt BeAU'IUIIOil f3n(lluolln)· 

,UoKaaaTeJlbCTBO C yqeTOM JleMMbl 4 CJle.l(yeT H3 nepaBeHCTB (t > t0 ): 

t . 

llD~um(.,t)jj2 ~ JJD~u"'(.,to)Jj2 + J u.(JJum(.,s)J[n-1)ds+ 
to 

' t 
+ j "Yn(JJuoJJ~, os'lJ~;_, JJP,;;[D~u"'(.,s) X D~um(.,s)]ll)ds 5: 

t 
•+Jyf:Zn-2 

0 . 

t 

.. 5: JID~u;,.(.,to)ll 2+ jo.(Jjum(.,s)JI~-1)ds, 
to 

r,ne O'n(S) H On(S )- ney6b!Ba!Oll(lle Ha [0, +oo) <J.lyHKIJ.HH (n ;?: 2). <l>HKCHpyeM 
np~H3BOJ1&Hoe R > 0 H nycT& lluoll 5: R. Tor.na,·y'IHTbiBaH, 'ITO, :KaK H Bblme, 
JJu"'(., t)lh ~ C(R), nocne,no.aTen&no nonyqaeM: 

JJu"'(., t)JJ, 5:-C2(R), -~·> J.Jum(., t)lln 5: Cn(R), 

ll neMMa 5 ,noKaaasa. 

JleMMa 6. 
J!-<SI. .<w6'btx uo E ·W; u T > o .,.no,."e"o 

llum•(., t)- u(., t)lln-1-> 0 npll k-> 00 

paa~to.Atepllo notE [to-T, to+ T]. 
.ZJ:oKaaaTen&cTBO. Hcnonhayl! neMMbl 1 H 5 n TeopeMy 1, nonyqaeM: 

A 

~:t j IID~-'(um•(.,t)- u(.,t))IJ
2
llx = 

0 
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A . 

= 3 J D;-'(um'(.,t)- u(.,t)} X D~-1 [(um'(.,t))~- (u(.,t))~idx+ 
0 

A 

+3 J P,;;,D~- 1 (u(.,t))D~- 1 [(um•(.,t))!Jdx ~ 
0 

~ G1JJP~, ( u(., t))Jin + G2(1lum'(., to)lln, JJu(., to)JJ.)JJum•(., t)- u(., t)Jl~-1> 
r,ne liP,;, ( ,;(., t))lln -> 0 npH k ;-+ oo ,nnH mo6oro tH !lP,;, ( u(., t))JJn 5: C 
,nllH Bcex t. Cne,noBaremno, 

A A J JJD:-1(u"'•(.,t)- u(.,t))JJ2dx 5: /IID:-1(um•(.,to)- u(.,to))JJ~dx+ 
0 0 . . . 

t A . 

+ j {! IID~-'(um•(.,s)-:- u(.,s))IJ2dx }as+ a,..,. 
to 0 

r.ne am, -> +0 npH k -> oo, H neMMa 6 ,noKaaaRa. 

JleMMa 7. 
Ilpu .<to60.AI uo E w; u .<w6o"' t E R 

lim [In( u"''(., t))- In( um•(;, to))] = 0. 
k-oo 

.ZJ:oltaaare>ThcTBo. B cH.ny neMM 4 ll 5, nocKOm.Ky 

t 

II.(tr•(.,t))- In(um•(.,to))i5: J")'n(R, I.llax IIP,;;,(D~u"'•(.,8)x · 
O<•,J<n-1 . 

to i+ j"2n-2 · 

xD~u"''(., s ))II+ R2 1IP,;;, ( um'u:;'')Jj,)ds 
I 

II llum•( .. ,s)lln-lPaBH~Mepilo nosE (to,t]ll m = 1,2,3; ... orpaRH'ieHbl, 
~OCTaTOqHO ~OK33aTb, qTQ 

lim IIP,;;,[D~um•(.,s) X D~um•(.,s)]ll = lim IJP,;,(u"''u:;'')ll1 = 0 
k-oo · k-oo 
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JJ.IIJ! Bcex s E [to, t] npn 0 ::; i,j ::; n- 1, i + j # 2n-:- 2. l1MeeM: 

IIP,;;,[D~um'(.,s) X D;,um'(.,s)JII $ 

$ IIP,;;.(D~um'( . .'s) x D~um'(.,s)- D~u(.,s) X D~u(.,s)JII+ 

+IIP,;;.(D~u(.,s) X D~u(.,s)JII-+ 0 

npiik-+ ooBCIIJJYJieMMh16. AnanonPmo lim IIP,;';,(um•(.,t)u:;>•(:,t))lh = 
• . k-.oo 

0 i<JIJI mo6oro t, II JieMMa 7 )lORaaana. · 

,z:{aJ!ee·TaR >Re, Ra.K iipK ,ll;ORa3aTeJibCT~e TeOpe:Mhl 1, MO>KHO )1.0Ra3aTb, 

'!TO 
llum'(., t)- u(., t)lln-+ 0 

npii JI106oM t II k -+ oo, ecJIJI Uo E wr ,n npe.unoJKeHIIe 1 )lORaaano. 

Cne.ucTBIIe 1. 
Jlpu JL1060AI. Uo E W;-'1 u JL1060AI. .t 

lim [In(um(.,t))- In(um(.,to))] = 0. 
m-+oo · -

.,UOR3.3aT~Ji:I,cTBO llOBTOJ}JJ:eT )J.ORa3aTeJThCTBO JieM}4LI 7_ C yqeTOM ,noRa.:. 

3aHH6ro npe)lJIOJKeHJIH 1. 

.l\JIJI )lallbne:i!mero naM neo6xo)IJIMh1 eme TPII YTBeplK)leHI!JI· 

llpe)IJIO>Kenne 2. 
,!JJLJI. JL106btx u0 E Wi', < ::> 0 u t E R cyw,ecmeyem 8 > 0 ma"oe, 

'lffiO 

llum(., t)- u;"(., t)lln < f 

aJ!JI. J!106020 m = 1, 2, 3; ... U J!1060ZO petueUU& u;_"(., t) 3aaa'tU (12)-(13) 
mateozo, -ttmo 

llum(., to)- u;"(., to)lln < 8 

(3aecb um(x, t)- peweuue 3aaa'tU (12r{13)).· 
. .l\oKaaaTeJibCTBO. J1pe)IUOJJOlKRM'UpOTIIBHOe. J1ycTI> cymecTByeT f > 0 

TaHOe, 'ITO .UJIH JII06oro 8 > 0 nal!.uyTCH m H u, E Lm TaRJie, 'ITO . . 

llu;"(., t) ~ um(., t)lln ~ < II llu;"(., to)- um(., to)lln d 
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(3lleCb u;"- pemeune 3Ma'JH (12)-(13) c u0 = u!). Tor)la cymecTBYIOT 
nocne.n.oBaTCJihHOCTlf mk ·H u;nk E Lmk., !lu;n~<- Pmkuolln "--+-0 npn k--+ oo, 

TaRHe, "t!TO 

llu;"'(., t)- um'(., t)lln ~ <, 

r)le u;"'- pemeune 3a.uaqH (12)-(13) c uo = u;"' H m = mk. Reno, 'ITO 
nocne.n.oBaTeJibiiOCTh mk He orpa.Hw·teHa,_ H, ue orpanH'lJHBaH o6m.HocTH pa<:.
cym)lenn:A:, MmKI!O ctJHTaTh, 'I_To mk --+ +oo npH k -+ oo. Ho Tor.na, B CBJIY 
npe)lJIOJKeHHH 1; u;"'(.,t)-+ u(.,t) 11 um'(.,t)-+ u(.,t) B Wi' npii k-+ oo, 
T. e. nonyqaeM npoTJmope'll!e. Tipe.unoJKeHne 2 )lOKa3ano, · 

11 pe.un·oJKenHe 3. 
/J.MI. JL>06ozo t E R cyw,ecmeyem Mouomouuo uey6btea10w,aJ1. uenpe-

]JbtBIWJI. ua [0, +oo). giyux:l(uJI. 'ln(s) max:a51., "';,o '. 

lin( um(., t))- In( um( ., to) )I $ 'ln(llum(., to)lln-1) 

, . lvn-1 u.tta ecex m = 1, 2, 3, ..... u uo E · 2 • 

.l\oRa3aTeJJbCTBO cne.uyeT 113 neMM 4 11 5. 

llpe.unoJKeH!Ie 4. 

Ilycmb 1{. C Wi'· 1
- 1WMnax:m. Tozaa a"'" JL106ozo t E R 

In( um(., t)) _:__In( um( ., t0 )) -+ 0 npu m -+ oo paeuoAI.epuo no uo. E K-( 3aecb 
um(.,to) = Pmuo). 

.IJ:oKaaaTeJJbCTBO. Cnaqana .UOI<aJKe~, 'lTO )IJIJI JJI06h!X < > 0 II ii. E K 
cyru.eCTBJIOT r > Q H UOMep m0 TaHH.e, tiTO 

lln(um(.,t))- In(um(.,to))l < f 

)l.JIH Bcexuo E Br(ii.) = {u E w;-1lllu-ulln-1 < r} II Bcexm ~mo. Ka~ 
H npH J(OHa3aTCJih.CTBe JieMM1I 7, uh.tceM ,l.J,Jlll mo6oro r > 0 H uo E Br(U): · 

t 

lin( u;,( ., t))- In( u"'(·: to) )I $ If "Yn(R, oil.J~~-l IIP,;;(D~um(., S) X 
. to i+J'1'2n-2 . 

" 
xD~um(.,sJ)II + R'IIP,;;(um(.,s)u;(.,s)lh)dsl. 

OueintM Hurerpan B npaBon ttacnl sroro nepaBeJ:ICTBa.' MMeeM: 

'IIP,;;[D~um(.,s) X D~um(.,s)JII $ 
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$[[D~um(.,s)"x D~um(.,s)- D~um(.,s) x D~um(.,s)[[+ 

+IID~um(., s) x D~um(., s)- D~u(., s) x D~u(., s)[[+ . . 

+I[P,;';[D~u(.,s) x D~u(.,s)][[,. 

r11e um(.,s) n u(.,s)- pernem;n saaaq (12)-(13) 11 (3)-(5) coornercrnenno 

c uo = U. 

TaR me,. Hai< B JieMMe ·5 H cne.ucTBII'H 1, BTop.oe H TpeTbe cnaraeMhle 
B. npaBott . qacTH .9TOro aepaB~IlCTBa crpe~JITc.R: R nymo npu m --t . oo H 

He 3aBHCJ!T OT u0 • ):laJiee, B CliJIY npei(JIOJI(CHHJ! 2 i(JIJ! l(aHHhlX E > 0 !! 

t E R cyll(ecrayer r > 0 TaHoe, qro nepnoe cJiaraeMoe MCHI>lllC E np11 

ncex u0 E B,(u). Ouenl!BM noao6nLIM o6pasoM cJiaraeMoe [[P,;';(umu;;')[[,, 

llOJIY'IHM, 'ITO i(JIJ! JI)06hlx E > 0 II S cyii(CCTBY!OT r 0 > 0 II HOMep m 0 TaKne, 
'ITO 

.,P(m,r) = . sup "!n(R, max [[P,;';[D~um(.,s)x 
EB (-) · 0:5;1,J~n-1 

. UQ r U ..;.;;i2n-2 . : 

xD~um(.,s)JIJ + R2[[P,;';(um(.,s)u;;'(.,s))f[,) < E 

IIJIJ! Bcex 0 < r < r 0 H m ;:::: m 0 , eCJm u0 E B,(u).' Kpo"!e roro, <jlynKni!J! 

'if;( m, r) orpaJil!qeJia np11 ncex 0 < r < I 11 m = i, 2, 3, ... B cl!Jiy JICMMI>l 5. 
. OrciO)la (!!cnoJiosyJ!, nanp)'!Mep, reopeMy Eropona [26]) noJiyqaeM; 'ITO 

IIJIJ! JI!06oro E > 0 cyii(CCTBY!OT _r ·> 0 II HOMep mo Ta!me, 'ITO · 

[In(um(.,t))-ln(um(.,io))[ < E (!4) 

IIJIJ! BCeX Tn :2: mo, CCJ!ll lluo- ii[[n-1 < r. 
¢>11KC!!pyeM Up0!!3BOJII>IIOC ·, > 0 ll COllOCTaBHM Kal!()10:li TO'lKe KOM· 

naKTa ]( map, o6Jia)1aiOII(!!l! yrmsannLIM nJ.Irne cnolicTBOM. llycTb 

Br1 ( ul), ... , Br,( ut)- ROHel!noe noHpLITHe RoMn~RTa K STHMH mapaMH H nycTL 
m~, ... ,ml-·HOMepa TaKHe, liTO llpH JII060M i BLIIIOJIHeHO (14),·eCJIH m 2::: ffii 

n Uo_E B,,(u;). Tor)1a, O'IeBMIIHO, (14) HMeer. MCCTO IIJIJ! BCCXUo E ]( rrpJ< 

~ ;::: ffiilX mi, H npe)lJiomeHHe 4 .n.oua3aHo. 
• 

5. )J:oKa3aTeJibCTDO TeopeMhl 2 

Cae.n.eHHJI H3 o6iiJ.ei! Teopini ~epLI, ·HcnoJIL3yeMLie- B ,naJILaeaineM, co
IICpJI(aTCJI, nanp!!Mep, B [26]. <l>nRc!!pyeM neKoTopoe neJioe n;:::: 3. B aToM 
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pa:i)leJie ncnoJiosywrCJI pesyJII>TaThi ns pas)leJIOB 3 n 4 (a 'Iacrnocrn, reope
Ma 1).3!1CCI> { ek}- OpTOHOpMHpOBai!HhlH 6a3HC B w;-t. 

Ha llOIIHpocrpaHCTBax Lk c w;-t paccMOTpHM rayccOBC!<ne Mephl 
wk, onpe)leJiennhle no npannJiy 

2k+1 l :21<+l -1 

ali!. II _L J ~. L: ~; zf wk(n) = (211')- 2 . \ 
2 e ;=• dz1 ... dz2k+t, 

. i=l F 

r11e n = {u E Lkj [(u,e1)n, ... ,(u,e2k+t)n] E F} n F C R2k+l_ 6opeJie

ncKoe MHOJI(CCTBO. Qqenn)lno, qTo wk- 6opeJieBCKM Mepa na Lk. IloJioJRHM 

IIJIJ! npOH3BOJII>HOro 6opeJieBCI<Oro n c w;-t Wk(n) .? Wk(n n Lk)- Toraa 

llOJIY'IIIM llOCJIC/10BaTCJibHOCTI> 6opeJICBCKHX Mep { Wk} Ha w;-t . .LJ;eHCTBH· 

TeJII>HO, 'IT06hl y6e)lli,I>CJI B 3TOM, )IOCTaTO'IHO )IOKMaTb, 'ITO ecJIJi fl C W:i- . 
6opeJieBCHOe MHOJI(eCTBO, TO n n Lk-; 6opeJieB_CKoe HaK llO)IMHOJIIeCTBO npo

crpancTBa L/. (a TorroJiorHn, 3aaannol!: nc:ipMoli B w;-t ) .. Jicnci, 'ITO ·MHO· 

JI(CCTBO Bcex UO)IMHOJRCCTB Lk BH)1a n n Lk, r)1e n c wt·'- 6opeJiencxoe, 

o6pa3yer . CHrMa-aJi:re6py B Lk, C0)1eplRaii(JlO nee OTHpHT:LTe llQ!IMHOJReCTBa 

. H3 Lk, llOCHOJII>Ky·'ecJIH n c w;-t OTKpb!TO, TO n n Lk OTHpHTO B Lk n 

nao6opoT, IIJIJ! JI!06oro OTKphlToro B C Lk cyll(eCTBYeT OTHpHTOe no)IMHo

JIICCTBo n c w;-t TaKOe, 'ITO n n Lk = B. OcTaerCJI y6e.n;nTbCJI B TOM,

'ITO noJiyqennM cnrMa-anre6pa IC MHOJI(CCTB ns Lk J!BJIJ!eTCJI MHHHMaJII>noli, · 

co!1epJI(all(eli orKpHTlne MHoJI(ei::Tna. IIpe)llloJIOJRHM npornnnoe. Ilycrb IC
1

-

6opeJiencKM cnrMa-aJirC6pa B Lk n nycTb IC1 C IC n IC1 f !C. PaccMorpnM 

MHOlKecTBO M 1 ncex 6opeJieBcKHx MHOJI(CCTB 113 w;-1 TaKHx, 'ITO 11JIH JI!O· 

· 6oro A c M 1 AnLk c IC1 • QqenHMo, 'ITO M 1- CBrMa-anre6pa, C0/1ep

"'<ilHMCJ! B 6opeJiencxojt cnrMa-aJire6pe n ne connaaaroii(M c nell. KpoMe 

TOro, M ,. CO)ICplRHT Bee OTKphlThle ll0/1MHOJRCCTBa w;-1• TeM caMbiM, no

nyqaeM npoTnBopeqne 11 Tpe6yeMoe yTliepJI()Ienne IIOHaaano. 

JieMMa 8 . 
Jioc.A.eaoeame.tbiWCmb 6ope.te8C'I>_UX .Mep 8 w;-1 Wk c.A.a6o cxoaumCSI 

~ Mepe Wn. 

3aMeqanne 3. HanoMHHM, 'ITO no onpe)leJielll!lO nocJIC)IOBarelibnocTb 

6opeJieBcKHx Mep { Vk h=1,2,a, ... B cenapa6eJII>noM MerpnqecxoM npocTpan-
CTBe CJia6o CXO.IIHTCJ! H 6opeJieBCHO:liMepe V, ecJIH . 

J~ J ,P(r)dvm(r) = J ,P(r)dv(r) 
R R 
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.n;llll l!la6oro HenpephlBHoro orpaHHqeHHOro BemecTBeHHoro cpyHKUHOHana 4> 

Ha R. 
,[(oKa3aTemcTBO neMMhl 8. KaK liemo MOlKHO ,n;OKa3aTb (eM. [3, 7]}, HC· ·· 

nonb3Yll TeopeMy IIpoxopoBa o cna6ol! KOMnaKTHOCTI! MHolKeCTBa Mep [16), 

nocne,noBaremnocTL Mep { Wk} cna6o ROMnaRTHa. KpoMe Taro, .zvm JIJ0-

6oro UI!JinH,!I;p!!qecKOro MHOlKeCTBa M I!MeeM: Wk(M) = wn(M) ,!(Jill Bcex 

.n;ocTaToqHo 6omm11x HOMepoB k. 
IJpe,ZUIOJIO>RHM, 'qTQ IIOCJie,UOBaTeJibHOCTb Wk He CXO,llHTCJl CJia60 K Wn. 

Tor.na cym.ecTBYeT no.n;nocne.n;oBaTeJibHOCTb Wkm, cna6o cxOJJ.HIIla.HCJI K _He·

KOTopoll Mepe w' # wn. : B Cl!JJY e.n;HHCTBeHHOCTI! npo,n;oJ]JI(eHHJI Mephl c 
· arrre6phl Ha Ml!HaMamHyiO ee co.n;epl!(amy!O cHrMa-anre6py, cymecTByeT na

JJHH.n;p:aqecHoe MBOlKeCTBO M ·TaKoe, qTo w'(M) # wn(M). ITo 1!3BeCTHOli 

·TeopeMe w'(M) = )imw'(M;), r.n;e {M;}-: HeKoTOpal! nocne.n;oBaTeJJbHOCTb 
J-+00 . - ---- - -

OTKphlThlX fil!Jll!H,!I;pHqecKI!X MHO>KeCTB BH,!(a (2) C O,!I;Hl!ld I! TeM Jl(e k, co,n;ep-

lKallll!X M, R TaKaJI, qri, M1 :::> M2 :::> ••• ':::> M; :::> ••• I! M = n M;. Tor.n;a, 
. i ' 

oqeB:a,n;HO, .w'(M;) # wn(M;) .n;llll .n;ocTaroqHo 6ommax HoMepoB i. IIo-

STOMY MOlKHO cqaTaTb MHOlKeCTBO M oTKphlThlM. ,[(Jill npo:a3BOJJbHOro f ·>· 0 
paccMOTp:aM aenpephlBHhlli cpym<UHOHaJJ </>, = ¢,(z1e1 + ... + Z2r+1e2r+I), r.n;e 

M = { u E W;'-1
\ ~ u, e1Jn-1o ... , ( u, e2r+I)n-1) E F} · 

I! F c R2r+1~ OTKphlTO-.,, TaKoll, ·'ITO q,,(u)' = 1, ecn:a dist(u; aM) 2: <_, 
q,,(u) 2: 0 ,!(Jill Bcex·u :a </>,(u) = 0 np:a u !f. M. Jlcao, 'ITO 

j q,,(u)dwk(u)=J ¢,(z1e1 + ... + Z2r+Ie2r+l)x 

urn-1 F 
. "2 

· 2r+l 
2T+1 1 _! ~ ).7"1z~ 

lt±! II -- 2 '-' • I d X(27r)- 2 A; 2 e i=l. dz1··· Z2r+l = 

i=l 

j </>,(u)dwn(u) 
w:n-1 · · 

2 

np:a k 2:.r .. ,[(anee, lim' r q,,(u)dw•(u) = w•(M). Ho, c .n;pyroll CTO· 
' (-;1-0u,n-1 

. ''2 
pOHlii, Hatt.z:r.eTC1l € :). Q CTOJih MaJioe, qTQ B!UpaJKeHHH 

j q,,(u)dw•(u). n 

J.v.n-1 
2 

,)~ j </>,(u)dwkm(u) == j. </>,(u)dw'(u) 

w2n-l w;-1 
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OTJIH'llalOTCJI COOTBeTCTBCHBO OT wn(1\1) H w'(M) MeBee tJ:eM Ha 

lw'(M~~w"(M)l, 'lJTO n_poTHBope'mT .uoHa3amioMy Bhlllle. TeM caM LIM, JieMMa 8 
.u;oHaaaHa. 

IloJJOlKIIM 

/lk(fl)·= j e-J.(u)dwk(u) 

n 

u p•(fl) = j e-J~(u)dw•(u). 
n 

IIocKOJJbKY.<PYHKUl!OHaJJ J. ncnpepb!BCII Ha w;-1, STO KOppeKTHO onpe.n;e

_JJeBHhle Mephl: IlycTb hm(u,t)- ,[(C, nopmi<.n;aeMaJI c:acTeMoll'{!2)-(13), TaK 

qTo cpyHKUI!ll hm (., t) npH mo6o11 <jinKci!pOBaHHOM t oTo6palKaeT Lm B Lm 
:a KalK.n;oll uo E Lm conocTaBJJ>IeT pcmenne um(., t- to) 3a,n;aq:a (12)-(13) B 

MOMeHT BpeMeHl! t- ·to: O<IeBI!,!J;J!O, qTo hm( ., t) OTo6pli>!<.aeT TaKlKe w;-1 B 

Lm no npaBIIJJY hm(u,t) = hm(Pmu,t) .. 

JleMMa 9 [26, 7). 
likminf /lk(fl) 2: p•(fl) iJ.Jt.~ -.,o6ozo om><pbtmozo ozpa><u'<e><Jwzo .M.~o-

-oo . 
:HCecmaa n c w;- 1

• 

lim sup /lk(J{)::; ·p•(J{) a.Jtst .JtW6ozo 3U.M.><Hymozo ozpa><!t'le><><OZO .MUO· 
k~oo 

:HCecmaa J{ c w;-1
• 

JleMMa 10. 

Jlycmb t E R u n c 1¥;'-1
- 3U.\l?<nymoe ozpa;,U'l€!<!<0€ .MJlO:HCecmao. 

ToziJa 
lim (!'m(hm(fl, t)) -pm(fl)) = 0. 

m-oo - . 

,[(oKa3aTeJJbCTBO. Ilepem!JUCM CUCT€MY (12)-(13) B KOOp,!l;l!HaTaX z(t) = 

(z,(t), ... , Z2m+1(t)), r.n;e um(x, t) = z,(t)e1(x) + ... + Z2m+I(t)e2m+1(x), no

nyquM 

z(t) = J\7,H(z(t)), 

z;(to) = (uo, e;)n-lo 

(15) 

(16) 

· r.n;e H(z) = J1(z1e1 + ... + Z2m+Ie2m+I) n J* = -J- KOCOCHMMeTpnqecKaJI 

MaTp:ana, (Jhi<-1,2k = -';,\ (Jhk-J,l = 0, ecn111 # 2k, (J)2k.2k-1 = ';.\ 

(JJ,,,z = 0, ecnl! I# 2k- 1. 
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,ll.OHaJ!(eM, 'ITO onpe.neJIHTe,1b D = ldet ( ~':f.:l) .. --1 = 1 .UJIJI 
t,J=l,2m+I 

Bcex t. B caMoM .D.ene, corJ1acno pe3ynoTaTaM l:i3 [25], rnaBa VI, Mepa 

O'm(11) = J dz, ... dz2m+I I!BJIIICTCII 11~1 .UJIJ! ,ll.C Ha Lm, nopoJI(.naeMoll aa.na
n 

qel! (15)-(16). J1o3TOMY 

O'm(hm(11,t)) = J dz, ... dZ2m+1 = jDdz, ... dZ2m+1 = J dz, ... dZ2m+I. 

hm(O,t) n n 

JJ.liH np0H3BOJibHOro 6openeBCHOro !imoiKeCTBa n c R2
m+l. 0TciO,na, B CHJIY. 

HenpepLIBHOCTII .PYHKI.\HII D, cpaay c,1eJIYeT, 'ITO D = 1. 
WIIKCIIpyeM npo113BOJ!bi!Oe orpai!I!'ICIIHOe 3aMKHYTOe MHOJI(CCTBO n c 

w;-1. B CIIJIY npe.Ub!ilYII.\ero noJJy'!aeM: 

,ll.aJiee, 

l'm(hm(11, t)) = J ~ll(Prnu)-H(hrn(u,t))dl'm(U). 
n " 

IJ'm(!J) -J'm(hm(!J, t))l:::; J 11- el.(Prnu)=I.(hrn(u,t))ldl'm(u), 
n . 

OTJ<y.n;a, .corJiaCHO npe.UJIO}l{eii1110 3, IIOJiyl.JaeM, qTQ UO,ll;hiHTerpaJibHOe Bhl
pameHHe B npaBol1 , qacni: sroro uepaB~IJCTBa - paBHOMepno no m H u 
orpaHH'!eHHaJI B n .pym<l.\111!. . WHHCHpyeM npOH3BOJILHOe € > 0 II KOMDaKT 
[( c w;-' TaHoll, '!TO 1'(!1 \I<) < <, HoiopLIII cylll;eCTByex cornacHo npe
.ULI.llYlll;eMy H B CIIJIY TeopeMLI 11poxoposa (16]. ,ll.aJiee, no npe.1lJIOJKe-

HHJO 4 
lim [J.tm(I<) ~ l'm(hm(I<, t))J = 0, 

m-oo 

II03TOMY 
limsup(J'm(!1) -!'m(hm(11, t))] ~ C,<, 

m-oo 

OTKy.Ua, B CJIJIY rrpo113BOJ!b!IOCTII C > 0, CJie.uyeT yTBepJI(,ll;eHI!e. JICMMhl 10. 

JleMMa 10 ,ll;OKa3aHa. 
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CJiencTBI!e 2. 
/i.<SI .uo6ozo ozpaKU'I€ll110ZO Om!CpbtmOZO .MKO:IICecmea !J C w;-l U 

..tio6ozo t E R 
lim ll'm(!1)- l'm(hm(11, t))l = 0. 

m-oo · 

JleMMa 11. 
llycmb n c w;-•- om!Cpbtmoe ozp~KU'Ie!IHOe .IIHoaocecmeo ,.· t E R. 

ToziJa 1'"(11) = l'"(h(11, t)) • 
. .,lloKaJareJILCTBi>. ITo reopeYe 1 H JieMJole 1 h(!l, t)- TaiOile orpa:imqen

Hoe OTKpLITOe MHOJI(CCTBO B. w;-•. WHKCIIpyeM npoiiBBOJILHoe E > 0. ITo 
113BecTHOII reopeYe Hall,ll;eTCJI .KohmaKT K C !l TaKolt, 'ITO p"(O \ K) <.E. 
ITycTL K, = h(K, t). 'I'or,ll;a. K,-. TaKJI(C KOMriaKT'II: K, c il(!l,t) = 01. 
ITycin>< = min{dist(K,8!1);dist(K1,801)}, r,ll;e 

dist(A, B) = inf . Hu :- vlln-1 . 
uEA, vEB · · 

11 8A- rpaHI!JJ;a MHOll<eCTBa .A C · -w;-i. · O'!eBII,ll;Ho, a> 0. ITo ~oll<e-
111110 2 ,ll;Jill JII06oro u E K cylll;eCTBYeT map B.(u) = { t1 E W:l'lllu-vlln-1 < 
< r} C DOJIOlRIITeJILIILIM pa,ll;llyCOM r Tauoll, 'ITO 

dist(h.n(u,t);hm(t1,t)) < i. 
,ll;Jill Bcex t1 E.B.(u) H »cex m. ITycrL B1, ••• ,Br KOHe'!lloe noKpLITIIe J<OH

DaKTa [( YKa3aHHLIMII mapaMH. ITycTL Op = {u E n,l dist(u,801) ;:: .B}, 
I 

r,ll;e .B > 0, 11 D = U B;. 
i=l 

ITocKOJILKY hm(u,t) · ..... h(u,t) B w;-1 nPII m ..... 00 ,ll;Jill mo6oro 
u E w;-•' DOJIY"!aeM, .q'n? 

hm(D,t} C Of 

,ll;Jill Bcex ,ll;oCTaTO'!HO 6oJILmiiX m. ,ll.aJiee; comacD:o JieloOiaK 9 a 10 11 CJie,ll;

cTBHIO 2, 
p"(!1) ~ p"(D) + E ~ liminf l'm(D} + E = 

m-oo 

= liminf Pm(hm(D, t)) + E ~ p"(Os.) + £ ~ p"(01) +E. 
· m-oo 1 · · 

IToaro~o~y, BBIIJIY npo113BOJILHOCTII < > 0, noeyqaex: 

p"(!l) ~ pn(n,) .. 
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AHaJJOrH'IHO JL"(f!1)::; JL"(f!). Cne.nonaTenbHO, 

JL"(n) = ,.,"(n1), 

H JJeMMa 11 )\OKa.BaHa. 

,L(ORaJReM Teop.eMy 2. IIycTb cna'!aJJa n c w;-1- OTKPMTOe n"eorpa

HRqeRBOe MBO}l{CCTBO. IloJIOlliHM 

nk = {u E r!IJih(u~t)lln-1 + llulln-1 < k}, 
. / - . . . 

r.ne k > 0. Tor.na n = u nk'" ua:m.noe MHOmecTBO nk orpaHH'!CHO,"npn'!eM 
k=l . 

co . ' . 

h(f!,t) = U h(f!k,t) H Jl"(f!k) = JL"(h(f!k,t)). llo3TOMY 
k=l ~ .... _.. ' . -. . . . --

JL"(h(f!, t)) = lim JL"(h(f!\ t)) = lim JL"(f!k) = JL"(f!). 
·· . ' - · k-.oo · k-co ~ · · -· · . ·' · 

,L(aJJ~e, )\JIJI np0113BOJJbHOr; 6ope~eBCKOrO MH~»<CCTBa .4 C w;-1 
paBeHCTBO 

.p"(A) = JL"(h(A,t)) noJiy'!HM, ~p!!6mnuaJI3ToMHOH<eCTBO cHapymn OTKphl
ThlMH MHomecTBaMH. IIocne.nHee yTBepll<.neHne TeopeMM 2 cne.nyeT ns neMMLI 
1, Henp.epLIBHOCTH <jlyHKI(HOHaJJOB Io; ... Jn-1 Ha w;-1 " HX orpaHH'!eHHO
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)KH)IKOB O.E. 
l-1HsapHaHTBbJe Mepbl ..:L-1» ypasHemui"KopTesera-.ae ¢tpH3a, 

nopOl.<llaeMLJe Bb!CWHMJ.i 3aKOHaMH COXpaHeiH1.9. 

PS-95-265 

,UoKa3aHa KOppeKTHOCTb nepH.O,lli-P·IeCKOl-i 110 .RpOLTpaiiCTBeBHOi:f nepeMeHHOfi 

33.Ual.JH KowH nm1. ypasHeHH.si KopTeBera-.ne <Ppt-na. Jl,JJ>I .UHHaMHI.JeCKHX CHCTeM, 

nopO)K.U<leMhlX 3TI-IM ypaBHeHHeM 113 llO,.'lXO,ID!UlHX cPa30FibiX npocTpaHCTB3X, JIOKa3a
Ha HHBapHaliTHOCTL 6openeBCKHX Mep, aCCOUI-i!ipOBaHHbiX C BhiCWW.lH 3aKOH3MH 

coxpaueuaS!. 

Pa6oTa BblnOmieHa s J1a6oparopHH reopen-!l.JecKoH cfm:3HKH HM.H.H.Eomrn06osa 
OH5!H. 

0pcnp11HT 06beJtHiiCHHOrO HHCTHT)"J'a $1llCpHbJX·I-l7C.TJC.UOBaHHif. li.y:)Ha, 1995 

OepeBOJI asropa 

Zhidkov P.E. 
InVariant Measures G~nerated by Highest Conservation Laws 
for the Korteweg-;-de Vries Equation 

P5-95-265 

The well-posedness of the Cauchy p'oblem periodic in the sparial variable 
is proved for the Korteweg-de Vries equation. For- dynamical Systeri.1s generated 
by this equation on appropriate pha'ie spaCes we prove the invariance_ Of Borel 
measures associated with highest conservation laws . 

The investigation has been performed at lhe Bogoliubov Laboratory 
of Theoretical Physics, JINR. 
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