
PS-95-483 

M.A.Ha3apeHKO 

HEKOTOPhffi COOTHOlliEH~ 
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OcHoBHhiM ofibPI..:Tol\1 PCH'I'l\IOT}><'HIUI .naHHoii pa6oThi HBJHIIoTCH .rm

HCllHhH' npoeTpinu·Tna E Han nom·ir DPlll<'CTB<'HHhiX rmu KoMnrreh:cHhiX 

quccrr. · C•mTaeu, 'ITo- n E C,Ylll<'CTDY<'T fiecKOHC'IH~H cncTeMa Q = 
{gn}~=O mmciiHo H<'1anncnl\IhiX DCKTopon: IIo.nnpocTpaHCTBOM no_rrn

HOMOB c-Ten£'HII HP DhiiiH' 11, r.n(• 11 · U<'mic H<'oTpnuaTc.TibHoe qm:rr(), 

6y.neM 1Ia:3biDaTh .TII;HdiH,YIO ~l\i~>.TIO'IK_Y l]<'lJDhiX n + 1 BCKTOpon· II3 Dhl~ 
.nerrennoii conoKynnoc.Tn II ofi!nna•mTh_' cnl\m<moM P 11 = L(g0 , •• :, _q11 }. 

'~--" ~ .- ' . ~ 

CTeneHh . TJHIDnarrhnoro no:mnol\m P :-- 0 no onpc.ncrrcnmo no.TIO)l(IIM 

pannoii nymo, a cT<'TI<'Hh [)P _norrnHol\m P i- 0 onpe.ncmiM.KaK Han-

6orrhmnii IIH.llCKc cp<:.nnneKTopon g,. c <>T.TIII!IHhi{m or HY.TIH Ko3<lJ<Pnun-. 

cHTal\m n o6pa1yioiU<'f1 '!TOT nommol\1 mni<'IIH<>:if'Iwl\r6n:Haunu. TaKJil\1 

o6pa1<?M )'TDCJ>)K.llPHIIH npiiH<llPH')KH~JCTII P E P" u orpaHIITICHIIH <:Te- · 

neHu DP ~ 11 :nmnna.JI<'HTHLI: cnc:TPl\m. no.nnpocTJHtHCTD 'norruHoMon 

'P 11 , n = 0, 1,. :. ,.<.:TJmro rp:myHponana Ha no CTCITCHII n: Pn C Pn+l 

II P 11+t\Pn f. f/J. 

llrrH Ka)lmotr ynopsr.no•H•nnofi imphi Il<'rihiX HCOTJHU:.taTc.Tih~hiX •mccrr 

k: II 1ll onpc,lle.TIIIl\1 CODOKYTIHOCTh pauncma .. TihHhiX<lJYHKUIIII CTCUCHII HC 

nh~mc (k:, m) ImK H<'KOTOJHH' MHmt(ccTno_Rk,mii3 E, y.nonrrcTnopHromcc 

C.TI<'.llYIOIUIIM yc.TIOBIISI:l\1: • · 

R,.,o = P~.. Rk_,,; C R~·-t ,_;,,. R~·.m C Rk,m+l·,. 
''. 

KpoMe TOro, npcnnomiraeM, 'ITO Hill\IHO)KCCTD~ Rk!''' onpe.ne.TIC!f HCO

TJ>IIUaTC.TihHhifi Bhif!YK.Tihifi,<PynKuiioHa.TI :F. Dne.ne:M o603Ha•IeHIIH .nrrsr 

ncrrn'-mH HH)l(HIIX rpaHcfi 3Ha'I<'HIIfl :F c;oo'l'ncTcTnenHo HaP k n Rk,m: .. . 

ek = ~d:F) ~- ek(:F; E, Q)-: iuf -F(Pk),-
- l'tEPk · 

rk,;;1 = rk,,(:F). = rk~m(:F; E, .9) · ' · inf. F(Rk,m)· 
• . . · .. ·· · . . Rk,mERk,m 

Ecrrn npocTpaHcTno _E anrrsreTcsr HOJ>MUponaHHhlM, a 3Ha'ICHne <PYHK

uiwHarra :F 1a.naeTcH pancHcTnol\1 :F(h) = II! - hll npu neKoTopoM 

«f>uKcnpoBaHHOM 3.TieMenTe f E E, TO ncmPIIIHhi ek n rk,m HBmiroTcH _ 

BC.TIIIqiiHa.Mn COOT.DCTCTBeHHO H<lli.TI.Y'IlliCro TIO.TIIIHOMIIa.TibHOro II paUII

OHaJihHOro npn6rril)l(<'HIIfi f n E: 

. ek =-edf) = ek(f; E. m =. inf II!- PI!, 
· . .. I'EPt . ·. 
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rk,rn·= rk;m(f) = rk,ffi(f; E, ~/)o= · inf. Ill:- Rll. 
._ . . .. RERk,m . 

B .lla.JihHetimeM 6y.neM ncno.Tih30BaTh cn:Mnorrb:r ek'n rk.~ 6e3 yKa3a

HIIH orrpe.nemiiOJlliiX IIX napa:MeTpOB, 3aK.TIIO't!CHHhlX B Kpyr.TibiC CK06-

KII, IWr,lla .113 KOHTCKCTa HCHO, 0 KaKIIX 3HatieHIIHX. 3TIIX rrapa:MCTIJOB 

II.llCT pe't!h. Kpo:M:e Toro, 3aMCTIIM, :.-ITO B c:luiy BBC,llCHHoro orrpe,ll;e.Tie

HIIH npn I~a2K.llOM rienoM HeoTpHUaTe.TihHOM 3Ha't!eHIIII k cnpane,ll.TIIIBO 

'paBCHCTBOek ' rk,o, TI03TOMJ '6y.neM ynbTpe6.TIHTh TO II.TIII'IIHOe 060-

·3Ha'leHne .namiorr nemi'lE;Hhl B 3aBIICIIMOCTHOT cnTyauim. 

' ' 
Bemi't!IIHhi rk,m npii ncex uerrhiX HeoTpiin:aTC.TibHhlX 3Ha't!eHIIHX k 

II m ~6pa3JIOT 6eCKOHC't!HJIO BnpaBo II BHII3 Ta6rrnn:y, KOT'opyro 6y

.ne~ Ha3hlDaTh ,T~6nun:eil qe6hime:Ba, 'r.ne ~~.ll~Kc k ·~·6o3Ha~~eT Ho;.iep 
' ' ' ' - ,, ' ' ' ' ' ' ' - - ' ' ',_ .. ,,·: ' ' :• ' 

3.TICMCHTa .rk m .B CTpOKe, a m_---;- B CTO.TI6n:e. Q-qeBII,ll;Hhl C.TIC,ll;JIOilliiC 
.HepaBCHCTB~ ,ll.TIH 3H~'t!eHIIH 3.TI~1;feH~OB .3TO~ ;a~JJIIUJ>i:' •. · ....• :·I .· .· 

··.:: .. ·x-k,.;r: ·2:. rk+l..~, 
,,_ r '· · 1 ,,,r i' :··.·"it ,"• t: 
rk ~-2: rk,m+l, 

, ,' ! ~ . ' ~ r 

OTKy.na •. B .:a~!~qc:;TII,~flC.llYC!, ,'Fp, ~n:e~,~iH!~: ~a2K~~~. c.TP~~II·'· ~~~,ll;O- . 
ro ,cTo.TI6ua n rnannoil .lliiaroHa.Tin o6pa3JIOT HeBo3pacTaromue noc.Tie-: :. :,., .. ,·_;~~ ~ ,. ·.~.· ,; ~.~* .\ '. ,'.;,,,!\ •' ~~ ~.' ·. + ,,. ·:,·· ·~-' 

,llODa TC.TibHOCTII: 
\ '•i . il . . iLl . , '. ./ 1,\ 

.,, 
f '• ' ' ' . l ' ' ! ' ' I 1 j I ~ \ ; ' ~ ' - ' ; . ·, '· ; _; en= rn,O 2:-rn,i:?': rn,2 2: ;:. · ;::: rn,m 2: .·. · 

i ~-~:il !,_~ :~1. ~: .,: :,,: ,t. ,\ :.~:.,:;,r~ >.I,;.,, 

·~ro,m 2:'rt,m·2:·r2,m 2:' r3,rri 2: .~ .... 2: r~,m·2:. · ... 

eo = ro 0 > rl i ::> r2 2 :> r3 ~ )>- 2 
.... >' r n n > .. . ' " ) ;} 

•\ ! ·'· -t ' :: .. -.' ~ ~~.:~';l!- ''!.f- ~; - ;~~ .. ~ 

:Bcro.I~:y .nanee Mbi 6yneM"paccMaTp~'BaT:b 'nnHermhle rrpocTpaHcTna 

E 'c nne.UeH:nbiMii :Bbime cTpyKTypaMn'rronrrpocTpaHcTnirioniiHoM:on' II 

, COBOKJIIHO,CTeii 'paU:IIO:IHL.TI:OHhlX qJJHKU:IIII, 'Ha3biBaJr' IIX 'A.TIH KpaTKOCTII 

TaK: mnieil:H:o'e npocTpaHCTBO c B:Be.rieHHhlMII Bhime CTPYKTypaMII~ \ . 
• ;· ' 1 , ' • { ' l ," · i - ·. ' • t ; ! · ' • r • • • , • • • . , • ' } ; ) . : ' • , • • . • . , : . . • ~ 

". , OcHoB~~ri, 3ana~etr , ~~mr~T~H' ~~X~)l(~~:Hne. ycn~~I1iJ·, ~~paHT~pyro"' 
• ' • '· .. , : '': •• • ~ ' • ; ' '." ' .• '. ~ ' ; - ! ' '~ ~·· l ~ ~ · .•• •.•• • .. ' '· • J. 1 \'. •' .. ; 

.JlliiX COBUa,llCHIIC II.TIII pa3JJII't!IIC 3Ha't!CHIIH onpe,llC.TICHHhiX 3.Tie:MCHTOB. B. 

, T~6.~~~e. ,l;J~,fi~~m,~B(t: 1 J?y.ny~. pac~Ma~~~13a:rh~~ ·~~e, ~o.~~~~~~~~·;~~Jia-
't!II: rrpa:M:aii:II o6paTHaJI. B C.TIJ'Iae rrpHMoii nocTaHOBKII 6y.nyT II~~Jte
.nonaThCX 3aBIICIIMOCTII Ha KO.TIII'ICCTBO conna,ll;eHIIii HeKOTOphlx rrocne-

I 

cw~,,A~;;Ui~~:r ~li:nii}'T -1 
m:\f!~lU:iZ Dtc.tez.t:~!i!:li 
. · 6~Snf.·IOTEH;\ . 

'~--: 



,IJ;OBa.'reJihHO H.D:YIIUIX B CTOJifin;e ::meMCHTOB Ta6JIIID;bl, TO CCTb OCYip:C

CTBJICHIIC CIITyan:nn rn:m = rn,m+l = ... = rn,m+k·, OT Hami~nur conrra

,D;CHIIH 3JICMCHTOB. B CTpOice, TO CCTb rn',m' = rn'+l,m' ,. :. . . rn'+k',m'· 

B Ka't!eCTBC·nccrie.D:yeMoi'r cTpoKn y.D:o6Ho paccMaTpnnaTb HyrrenyiO, co

,D;ep2KaiD;YIO nemr"'IIHhl rromrHoMncmnHu_x .. yKrroHeHnii, n c't!nTa Th, ~ITo 

IICCJIC,D;)'CMhllf CTOJI6en; ~~BbiXO,D;IIT" II3.TOrO 3JICMCHTa Hyrrenoii CTJWKII, 

C KOTOporo Ha't!IIHaiOTCH yKa3aHHbiC COBIIaneHIIH;· 3TOM)', Haiipi,I1I<'p, 

oTBC't!aiOT paneHCTBa m ... · 0, m' = .Q; n .:- n'. B crry~me o6parHoii 

IIOCTaHOBKII C't!IITaeM, "'TO. D;CIIO't!Ka paBCHCTB 3JICMCHTOB HCIWTOporo 

CTOJifiD;a OC)'IIJ;eCTBJIHCTCH Ha't!IIHaH ·c H)'JICBOII CTpOKII, paCC11aTpiiBa

CMM cTpoKa i-aioKe HBJIHCTCH Hyrre:Boft, a nccrrenycMaH n:err~~um · pa

ne:HcTB, ·• CCJIII (ma cymecTnyeT, Ha't!IIHaCTCH C. 3JICMCHTa' BbiinC )'Ka:... 

3aHHOrO CTOJI6n;a:. 3TII nne '3ana't!II. Mo:JKHO IIHTeprrpenrpona Tb . I\:ai{ 
BOIIpOCbl 0 HeyrryqmaeMOCTII rrpn6JIII2KCHIIH paD;IWHaJibHbiMII <!JyHKD;II-

5IMII rrpu YBCJIII't!CHIIII "cTCIICHII 3HaMeiiaTCJIH"; ecrrn npnyneJIII't!CHIIII 

"cTerrenn 't!IICJUITerrH" Her yMc~nmeHn~ nerrn~IIIHhi HaiiMCHhmero yK

rroHeHnH; II Hao6opo'i'. 

MHo rna, onHaKo, no3M02KHO in-i:mi, rrorry'IeHne rm<!JopMan;IIir o HoMc

pe 3JICMCTa, no' KOToporo D;CIIO't!Ka paneHC.TB He MO)KCT 6niTb.rrponorr-

2KCHa. IIpoiiJIJIIOCTp:irpyeM 3TO yTnep)K~emreM II3 pa6oTbi A. JL Jie- . 
mma II B. M. TirxoM:npona [1, TeopeMa 3], rne E =A~- 6aHaxono 

npocTpancTBO <PYHKD;IIR f ( z), aHamrTn't!eCKIIX rrp1:i: I~ I < 1 II Hcrrpe

pnrimhlx n 3aMKHYTOM Kpyrelzl::; lc HOpMoif IIJII =max lzi~IIf(z)l. 
IIycTb II3BecTno, -r.rTo MHoro't!JieH P2( z) = a0 + a1z + .. . +akzk, ak =/= 0; 
CCTb IIOJIIIIIOM HaHJiyqmero IIpiifiJIII2KCHHH nrrH f ( Z) II n + 1 - rrep

BhiR HOMep, rrpeBOCXOnHIIJ;IIII k, TaKOII, -..ITO ek(j).= en(!) > en-f-1(!). 

Torna en(!)> rn,n(f) .. IIpnnenennaH n:bime T~opeMapemaeT nonpoc 

0 TOM, Ha CKOJibKO nocTaTO't!HO YBCJIII't!IITb CTCIICH~. 3HaMCHC1TCJIH nJIH 

Toro, 't!T06hl no6IIThCH yMeHhillCHIIH nemPIIIHhi pan:nonaJibHoro yimo

HCHII.li B rrpocTp~nc:rne A~, ecrrn rrpn II3BecTnoM ynemr't!ennn cTcrrcHir 

qircrrnTerrk (a ~oHKpeTHee - cTerreHn rrpn6mnKaiOmnx riommoMon, 

Y KOTOpbiX 3HaMeHaTCJib. C't!IIT<iCTCH HYJICBOII CTCIICHII) rrponcxonnT 

YMCHhrllCHIIC BCJIII-..III!Ihl Haimyqmero ( IIOJIIIHOMIIaJibHOro), IIpiifiJIIDKC-
HIIH. . 
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i: 

B crry'I<H' rrnHci'moro rrpocTpam:Tna E c nn<'D:CHHhi:\III BhiiiiC.cTpyK

Typmm rrorr~·~IcHue pemcHui'r c<!Jop:-.r)·.:mponaliH:hiX n_hime Jana~I no3-

110)KHO Jlllillh IIpii BBCnCHIIII (·~·ruccTBPHHbiX orpaHII~H'HIIll Ha paCOia

T}JIIBClCMbH' KJii:lCChl nommm.ron. paunoHa;JbHhiX '<tJyHKD;IIII II <!JyHKD;II-: 

OHaJIOB. 
\ 

OIIPEIIEJIEHME 1. IIycTb ·Japiiii:CIIponaHbl rre.'IbH' HCOT]JIIIIaTC.'Ib-

Hblc rnicJm k II 111. · By.ae:.I ronopiiTb. •ITO n .TJIIHci!Hmi rrpocrpaHcTBC 

E c nne.acHHbiMII nblmc' crpyr;:rypa:.III BbiiiO.TJHC'HO ( k. m )-cnoi!crno. 

ccmi Hai!.ayrcH Tctli:IIC IIOCJH'Jl(JBC!TC.TJbHOCTII HO.TIIIHO:.IOB { Pn E Pk}~=l· 
{ Q11 E .p k+m}~=l, paiiiiOHC!.TibHbiX PYHii:IIIIII { Ru E Rk.m}~l I~ 'neme-

crncFiHbiX 'IIICCJI { t 11 }~=I,_ t 11 > 0, rrro . . .. 

lim t 11 = 0, 
u-oo 

(1) 

II. II]JII n ~ 00 DbiiiO.TIHC.f!bi C.TJ£'Jl,l'IOIIIIH' COOTHOlli<'HIIH 

.{ . ~~~ -F(P,,+p.,)l .<:: o(t.,): 

lek+m- F(Qn 1:" Pu)l < o(1). 
. ; (2) 

• • • > ' ~ < ~: ·-. \ • • : 

r.ac .:=me.McHTbl Pn' E E orrpc.a('JIHRJTCH IIJ Jmnerrcin , .... 

R
7
/.:_''(l _:_ t;,) • P,, + f

11
•· Q

11 
+'p;,.· ·:' .· (3) 

. ,·,; -~ ~,\·\ :'''. \~~f't·•· ~!;'· .• ·; ~:- -~. . ! ' !. ~ ' : :. .. .• • !{ '~ ' 

··• HP11MEP l:•\Ilpo.ne:MoncTputJye~r1 peamnan:uiO.(I.:; _in}'-·cnoi'rcTna•n 

HOjJ1mpo'nmino1f' rrpdc'rpa:HCTD<'.:'E ·=·!Cia: b]> •: llyi:T:b I; e~C{a· .. b). 
F(h) = II!- hi!. ·.·•emrTacM;: •iTO: 'ciicTt>~ra ·9~' o6pa.3yiOr:o;aH •norm~ 

n:,o,~~~~· ,1C,C:ff .. S~~f(~\~~\ ~I<_>~~?ti~n.:~,\ ·~\\\;l:). ~:! ;~;': .. '. 9~~3J!fPI~~~I .. ~9ITIIHO
Mhl Hanrry~r~ero . rrpu6mr.JKeHIIH. q>ynKD:IIII. f. _<;TeiH'HII, n ~dlK P1?, To 

'~<i~~·~~~\(j,} ~·~;·\Hi: ~·:t,g fl.~; .. ~~+~;:(!,).(·;, .i.fi, .+· .tR~~-::~n: :,',o.,~<-.~{~.n.~<J~' ~i_~.·:.o 
0 0 . . ' . . . . . ' . ' ... ' . ... .· ·. . . 0 . 

8Pk ::; 8Pk+m• ·crrenona.TeJihHq,n~3~10.iKHO rronemrTh riommml Pk+;;;Jia 
1 ,. ji '· ~-1 ~>J .~.(l , ... ,f .• :.! ,\• ,-f;\ ·,_t.·; ~· ·~-~ ~ 

rrommoM Pf c ocTaTi{oM. Ili>encTamiM.Jle1)'JihT<tT 3Toi'r ~om'p~uiun' n 
DI:I:Ucif~ /_t' /,t:~p.•tf• '· 't·t•~U·ttd ,q :,~~-~(-"~.':u~~~s"._.:~·- ·t;f! .-.;~_:;~; ·j 7

,, :- .e··.<.:-l7!·-

't ''!';'f;,H u >·p~~~·~~pg:; '(l,;I-Pil) i+•U .. P~?+F+ PE'· F: .: , ·>·i_. •.:· 
. . ~~ll!"{'ll~!'tt!~'t'l~-· i.'•t·!~.:. ~~. ,J 0 ~:~f '·,· ,~ 0 ; 1 1. 

rnc u II v _..:_ IIOJIIIHOMhl, IIJm'IC11 au ::; DPP, a.'DF '.· 8P2+m~·_..:... _apg, 
Ilpi1 noc'ta'l!mmo MrtJihlx+m'<f'IPIUIHX h<ti>hucipa1 t :E (0, T), paccMo"7. 

\ . -
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Tpll~I pai]JIOHa:IhHYIO cpyHKUIIIO 

R(t) 
P 0 + t. F ' . ' t _ t . F = ( pg + t . r) . ( 1 + t . v + t 2 

• 9) = 

Po · · [_· po 1 - 2 A 

=. k+f· ·+t· l··t+f ·g= 

- ( 1· '- t) · Pl? + t · ( pg + U + Pl? · .v) + t 2 
• g = 

Po po ; 2 A • 

( 1 - f) · k + f · k+m ..f- f · g. 

Qqemr'.nHo, "ITO g - pannoH:arihHa5I rpyHKUII5I. upu t E (0, T) HOpMa 

11911 orpaHIFICHa; a TaK1~\:C 

ek(f)- C · t2 ~ F(PE + t2 ·g)= II!:_ P2- t2 
· ?iJI:::; ek + C · t2

• 

Bhr6epe~r rrpon3BO:IhHYIO rrocrre.nonaTeJihHOCTh fn· E (0, T), tn --> 0. 
Te1'I ca~IhiM .UJI5I .noKa3aTCJihCTBa BhiiTOJIHCHII5I ( k, m )-cnoiicTna,· r.ne 
rrocrre.nonaTeJihHOCTII rroJIIIHOMOB Pn = Pg, Qn = PE+m CTannoHapHhi, 
'ITO aBTO~IaTII'IecKn .naeT BhmimHemre cooTHOIIIeim:i:'r (2), ocTaCTC5I 

:IIIlllh ycTaHOBIITh,Kor.na pannoHaJihHa5I cpyHKUII5I R 71 = R(tn) E Rk,rm 

3To BhiiTOJIH5ICTC5I rrpn V E P 111 , ~o CCTh rrpn DPE+m - DPE :::; m, 'ITO 
ncerna nepHo, ecmr DPE = k. Ih~remio 3TOT crry•ml'I B ·rrpocTpaHCTBe 
.A~ n 6hi:I paccMoTpcH B pa6o:re [1, Teope:Ma 3]. 

YcTaHoBII).I B o6rneM CJIY'Iae orpaHII"IeHne Ha B03M01KHYIO .nrrnHy 
'BCJ>TIIKa:IhHCH\ UCll()'IKl:I paBCHCTB ':lJICMCHTOB Ta6ITIIUhi BCJIII'IIIH pa
UIIOHa:IhHhiX yrGIOHCHUH rrpu H:amr'IIUI orpaHIPieHU5I Ha nmruy ropu
.30HTa.::IhHOII nerro'IKII pancHcTB ( B Hyrrenol'r cTpoKc). 

TEOPEMA 1. IIycTb E _ __;_ JIIIHCIIHOC rrpocrpaHCTBO c BBe.aeHHbib.fif 

DbiiiiC CT[JYKTypaMif. c!>rmcnpyeM IICJI~C 'uc~T[Jif~aTCJibHOC •iifCJIO m II 
. HaTypaJibHOC 'lifCJrO k 1I IIpe,aiiOJiaracM, ·,ITO DbriiOJIHCHO ( k, m +, 1 )-
CBOIIcT~O. IIycTb ek > ek+m+l' Tor.a;t ek > rk,m+l· . 

'. 
flOKA3ATEJibCTBO. I1ocJIC.UOB£1TCJihHO IICIIOJih3JCM cpopMyrry (3), Bhi-
llJKJIOCTh <}lyHKUI:IoHaJia F. Ha pannomtJ:IhHhiX <}lyHKUII5IX II HepancH
CTBa (2). Torna rrorry•meM cooTHOIIICHII5I 

·rk,m+l ··:::; F(Rn) =F((1:.....tn)·Pn+tn·Qn+Pn) = 
,/ 

6 

.1 

,:'! 

'' i((l~,t~)'; [Pn+P~] +tn :'[Q~+ P'n]'}'~· :;: 
~ ,, ' '. ·, '.. -. . . - . ~ • ; ' ,. t . 

< (1- tn) · F(Pn + P~) :+ t: ~(Q~'+'j?n) ~ . ' . 

< · (1 :__ tn) · ( ek +? (tn)}+tn • ( ek+m+l + 0 (1) ).= 
(1 - tn) . ek + tr: . ek+m~l +'o (tn) = 
ek- tn · ( ek- ek+m+l}+ o (tn)· 
. ; . '· .. ·. 

OrwH'IaTeJ:IhHoe HepaneHcTno uMeeT :Sn.u 

ek ~ ,rk,m+l + tn · ( ek _: ek+~+1) + o (tn)· 

Hpe.nrrorro:tKeHne ek = rk,m+1 rrpnno.niiT K npoTII~opeqirro n3-3a· cTporo
ro :Hep'aneHCTB~:;er> ek+~+l H ycJ:IOBII5I tn-t' 0 npn n ~ oo; TeopeMa 

' '·· 1_, . 

.noKa3aHa. 

PY.ZJ;CM ronopiiTh, >iTo, J:IIIHeii:~oe ~p-ocTp<;tH~'J'BO .E c .nne.ne~HhiMII 
DpllliC CTpJKTypaMIIUpiiH<l.,IJ;Jie:tKIIT OCHO~HOMJ".KfiaCcy, C(;JIIIOHO .s.nm.sr
eTC5I HppMIIpOBaHHhiM npocTpaHCTBOM, COBOKJllH<;>CTh DCCX ll~JIIIHOMOB' 
B,HCM oi5pa3yeT aJire6p£c e.ziiiHIIIleM g0 II n' 3TOH aJir~6p~ B03MO:tK:~IO 
.neJ:Ielme rroJ:InHoMa ~a .nommo~ c, ocTaTKOM, .UJ:I5I J:Iro6or:o: noJ:IIIHOMa 
f:·E J>m-cYJlleCTBY~T 'IIICJ:Io,'J; >O,TaKoe,,'ITo.nput E (0, T) 3J:IeMeHT 
g0 - f · p IIMCCT 06J?a:rHhiH llO.JMHO)KeHIIJ?·· . . . 

. (go~ t.· P) ·(go -.t · P);":1
. go,. (go,7: t · -~)-. 1 .~.E~ 

. ' _, . . - . ~ " ; . ' 

rrpli-.ieM 'iJ 3T6M:rrpocTpaiicT:Be B03MO)KHO paiiio:tKeHIIe 3Toro o6paTHoro 
3JieMeHTa (go-{. P):-1 no cTerreH:SW h:: (O;·T) B BII.Ue · 

(1- t. P)-1 = g~ +:t. P'+ o(t)'. g, i' II?JII ::;·c·' C(P), ,. i 

' .' ' - ' ' ;·~ .·: : •· ; ;. ; .• ! ' •. :: ; ' . ' . \. ' ' ·.' '' "". . •' ' • 

cJ:Im~eHne, .nnyx pan;noHaJihHhiX <}lyi!KUIIIi He Bhlno:I:urr II3 Kmicca'pauii-
. oHaJ:IhH~x-. <flYIIKUIIIi .II :F(h) '· · 11/~ .h(i':Urr . .sr (t)nKcnp~I3ali'a'o:ro] .E E. 

• • · · ', '· f· '• ', • :tt_ ;:-{"'· ,f ,'.·. r';l"·•··'''•' .. ' .. ·, 

Crre.nonaTeJ:IhHO, npn J:Iro6oM 3Ha'IeHIIII cTene!m n~ CYJllCCTnyeT noim-
HOM Hanrry"lmero npn6J:III)K~HII.sr Pn E Pn 3rie-~eiiTa /'n c:iJ:Iy:Koireq
HoMepHocTn no.nnpocTpaHCTBa noJ:IIIHOMOB'.CTeneHII He Bhlme_n. llpn-.- . ' . . .. ~ '~ . . 
Mt:paMII JIIIHeHHhiX npocTpaHCTB ocuonuoro. KJiacca .srBJ:I~IOTC5I HOpMII-:
ponaHHhle npocTpaHCTB<t C[a, b), Lp[a, b), A!, A: II MHor:rie.npyriie. 
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CJIEilCTB11E 1.1.. IIycTb mrH;ei1:HoerrpocTpaHcTno E rrprmn;rne

.JKIIT ocHOBHOMY KJiaccy, f E E. IIo orrpe;renemno crurTaeM ne.rnrrmH.'" 

e_1 (f) = +oo. 3aprrKcrrpyeM uenhle HeoTpnrraTeJTbHhle rmcna 1.: II m. 

EcJIII ek-1(!) > ek(f) > ek+m+ICf),· Tor;ra ek(f) > rk,m~I{f). 

UoKA3ATEJibCTBO . .Ilrr5.r Toro, 'tJT06ni, nociiorrn3o~anmncn TeopeMoii, 
IIOJIJ'tJIITb ,UOKa3aTeJibCTBO 3TOro CJIC,UCTBJI5I, ,UOCTaTO'tJIIO rrponepiiTb 
BbiiiOJIHCHIIC (k, m + 1)-~B~iiCT:Ba ~ j?aC~MaTpiiBaeMOM crryrrae . .Uei'I
CTBIITCJibHO, B CIIJIY oupe,UCJICHII~. OC!fOBHOro KJiaCC{!. JIIIHCIIHbiX upo
CTpaHCTB C BBC,UCIIHbiMII DbiiiiC CTpJKTypaMII II CJIUCCTBOBaHII5I IIOJIII
HOMa Haiirry'tJmero rrpii6JIII2Ke~~i~ JJ~Go:tr · cr~mh!:ir, H:'y:-KH:o .imm:b: yt.Y~,_. 

. HOBIITb, 'TJTO II3 ek(j)'~ llf -,Pkll ,CJIC,UJC'F qfk :;::= k, ~r;ro O'TJCBII.UHO B 
CII~Y HepaneHcrna ~k-ICf) =?". ekU)· Crre.ucTBIIe .uorca3aiio. ,, 
' '.' .·'' • ·- " I ··_. •.! ·, ,' < ~' ",• )I ··~ '· ~ :, ,.-· ,' :~ 'J -~'· .! ... ~'~ 

. · Bmrne 6nmii ycTam)nrreHbi orpaHII'9:CJIII5J: :aa. ;n:mmy nepTIIKaJibHOil 
!lCIIOTIKII paBCHCTD B Ta6JIII1lC II3 BCJIII'tJliH r n,m IIpii CJIIICCTU9Ba:tiiiii 
orpaHII,TieHH5I Ha .UJIIIHY ropii30HTaJihiiOH nerro'TJKII paneHCTD n Hyrrc-
·-~·u I, ···; ~ .. • ~; .; v.r: ~"1 ;,;,_,~·-.:, .\ •I .. ·i ... -._ 1 :.'."-_;!,i~. ;·(~<.;! _,,·:··~' 1 :·_·,;._,··:· _tl,• ;.,:. 

noii cTpoKe 3TOII Ta6JIII1lbl. O,n:HaKo, HaJIII'Uie n Hyrrenmi cTpoKc ne-
·-.;: ··.·'·_:~: .c.·· .. --.·';":<'._ -~ ... ~-----·',':·.·>_.:•.'j·,. :;,_:<·' ·;-_,_,~_i~~-:: ··,:·,.._:·-~! / \'·f .t·:f·j"'! i~ ·~ > 

L{O'Tl~~I,pa~~IIC!~ \ m~?.~:~ r~m~H~I) 5~~ ~·~: ~~~~:.;~IWY.~~ ,c,r~~.~;.~.~~<;~.I~:,. 
BepTIIKaJibHOII !lCIIO"JKII paBCHCTB ,Ua)Ke ,UJIIIHbl e,UIIHII!la, 1 TO. eCTb 113 

~! {; __ ,;, .:~ ,.'<.tfj ·'== ~· ~·· ,' '·~~ ,'<\ ; ;·, ft "':, ,• \ r_~ ., ·-, •. "(~' •. ~·: ;;:; '? ·:· '~ '·p / (\·,"~·:! f'. '' . ': ·•f/ j • ~-,~· r:") "1 :',;'' '· (~ ~~ 
e,k = ek+m COBCCM He CJJe,n:yeT paBeHCTBO BCJIII'TJIIH ek = rk,O II'Tk,l; 

iip'Iiil~'P~,i ;..r81i)!'6i.Iiili~~rrp~n~~~Iib! ·~ 'p~6,Biie '[2~ cl-Ie.ri6-:t~ll:~' 2]. · tgM lie 
r·.r~r~'.'.'t~·.q' ; ', .n·-! .~ ; 'L'"~·;:~ •> ·.:·.• ,'•'':._.;~r·~·· !1 ..,._~ \ c·:; .. ,-.~"'"J\.- -c·~ i"f'~~·-1,-.\n'r·J · '-1 ·.,;. 1 \ 
MeHee, nepTIIKaJibHM nerro'tJKapaBeHCTB rapaiiTnpye1T HaJiw.m:e ropn~ 
30HTaJibHOH IlCIIO'tJKli pane:fi~'f~· 'j;: :r'ft6;{II:ti~ q~6~ill:ieiJ:aT •' ,; '' , ', . ~ , '.'. 

--~f ·-~ :' ~i·\ '• , . . :• 1 '-· <> t ;··~\ ._ "' ,· :1. ' 1_ ' -· 

TEOPEMA 2. IIjrcTb E __:_ li.ci'HeiiHoe rrpocipaFicTBO c nne;reHHbiMFI 

Bhliire · c1:pyKTypaMH; •· @rrKcrrpyeM uenoe · HeoTprrrraTeJibHoe qrrcno · .. k 
H HaTypaJibHoecq}ICJIO mi' IIpe;rrronaraeM,·;.TITO 'BhlHOJJH~HO (k,.rn)-
CBOHCT~o ... JiycTb ,ek - rk,m, Tor;ra ek.. ek+m· . 

. - ' ' ,l • ' • ·' t ' ~ ~ ! .-· ' • ): . " ;· ' 

UOKf.3~J,:~JJhqTBCJ. ,.J(ftK .. ~ n,;rrp,e.Ul:>l~Ym;e*T~ope~e.~o,crre.uontt:r.errb
llo no~rrof1~>3Y~¥c~,.Pop~yrrqii (~), · n~>!nyKrr~c~n~ !t>rii}~~#~ii.aJi~ 'j .~~ 
o6o6II(~HHhlX .pa!li~OH:aJJ?HbiX .<l>YHK1lli5PC.II. HepaneHC,TBaMii. (2). _Tor.i:J:a. 

•' -- , .• :-, ••. ·•· .. .-.- ,; ! ; ,·• •• 

IIOJIJTiaeM. ,C90THOillCHII5I, , . . . 
-~·~! i ~ j- - '-·· J," 

'.: . e'k = .> rk,~ ~ -:i(Rn) _:_ i!((r· .:_ t~') . p~· +-'t ·. 'Q-.; + Pn') ·..:..·. j '• .'." 

·' ·:·· j ,.~.: • ' .• ' . •c" ' 1._. -~! ~~~ ... · .. ·~~J:: ~-1,j}'·J'· u1 itt ~· •. 
~ . . 

j 
;J'I , .. :..~~ ·r t;~~l~;( ._)_!-;,~·t -,~,~{-~l"f:J;tit.w; 1 

8. 

.• 

~~·l 

~ 

. ; r_ t. 

.:;_• .. )• :F(n-'i,;) .· [r .. ·+·~;;,J+.tn:.'[Qn.+ Pn]) < 

..... ~ .(1. ~ t,)>J:-(P;, + p .. ); t .. ··F( Q .. + p .. );~ 

·~·,-.(·i! ~ t;, }. (e~.: + ~J (t .. )) ;t, ·. ( el:+;;, + ~J ( 1)) 
I': ' ' -,'- •· : •: ··. ' 0'' '' ·<' ': 

(1 ~ f 11 )· e~.: + t .. · ek+m:+o(f 11 ) :-

e~. - f 11 • ( e~. ::_ ~~:;m )' + o (t ,, ). 
'. ' . . ·' . ' . 

0KOH'IaT<'JlbH6e COOTHOIII<'Hll<' II.~H'CT mm 

;e1.: · r~.:.~n ~ el· _c_ t
71 

• ( e·l· -. el;+,~.}+ o (f .. ). 

'. 

:I', 

IIpc.urrorrmKemi:c e~.: > ek+,~• npiiBO.UIIT K rrpo'runop<''IIIIO II3-:-3a ycrronn5I 
f 11 .:.....t 0 ·ripn ri" --t oo. Teope~Ia .uoKa3~lHa. 

3To npe.urrmK<'Hiie o6o6maeT n crryrnw 'rinHefmoro npocTpaHcTna 
E c· in3e.ueHHbn,i:Ii' rinnriJ · CTllYKTypaMn· yTnepn..:.ueHII5I pa6o.ini • [3. T<'
ope1ni 3, :6r, riie' R:··C:. B5J:ti<'CJI<tBOBhi1I· II A. K. 'Pa~I<naHOBni~l. 6bi

. · nu pacc~·arpeli:hihipoc'Ti>aiicina rnrra Lp· Ch.u<':UnHo· <n!\r<'TII~I. •11'o 

. · 'ri 'rr1'>ocTr><mcin~ix· 'c: Iwp1IbiF,'r:ini~i : L;; . .rti151 1I'<>KbTo1j~>Ix · cpyH:i~utifr :b037 

MmKHO cymccthon<tHIIe ;·n<'pTIII..:~tJihHhlX lJ.<'IIO'H'K •paD<'HfTri B \Ti\6ITII1l<' 

, .qc6~i~e.n.a:,: ~' ~PPS~J'J?~W<::f~<'. Xaplf~~.J!2 U;>) -!~~<uwTmil'crm~. ~HYTIHI 
· . (~b:nHII':I:Horo. Kpyra.: .. r> '. q;ym..:uui:l: ·,(:. ~WTIHIKofr :rinn1 L2 · Ha, rp(\au:ue: ,cv
.':,J;~c.~ny~r ·~ai"Ji:¢.'.!p:r,~I~Ili~I~·./,'~T9.' et(f) ·~ r,,,(J).,=/= .o, [~] ~ 'o.ri~~t~ 
JW_ 0 '~g1+'-~9)~H!~c.:I·~~s:.Y~e.~,TB?B~~~Ig: Bl'P!IIKc~JlbHOII/ ue~~h~\~I p~ne:Hc;rn 

· ;)J)II;IHbL ... ~OT 5!. §hi ,Z:J::13(t, B ~~Ij;< IIHOC,TpstHCTD.aX ,rrm..:.a,HI~W'.r:q H~' .113:Q<'CTHCl. 
.. ~. '"··:; ·"· :·,..···-: ·""··· .. ·~·.-J.,~.:···:·-: ·;! ·,_r···.;,.. ·· .... ,' ,.- ··:-''· ··~·- :· . .~ ··~+>:-· .. ,.. __ ..... _, .. _\-

. '· • .:t £•:'GrrEilCT011E · 2:1 ~. :Hyi:;rb '.rirrfu'rrito'e·, rrj)(;h:p<itiC"Ttio: :E :·iipn.Ua:zi':rte;
' . .IKIIT'; ocifbniroz;ry '.I\.tra:cq; '1'' E 'E. ' n 0 .' Oli]J{1.Z:W'.rwirn1ti (:iniT il (>jj; DC'J1Iitln-

H.Y e_l (1); .::=, woo·. ·3aipiiK('IIPY('ii i uefi~jc: 'ireo•h>nti"c;t('.TibH~6 'rfrfcno' 1.· 

II HaTypaJibHOe 'IIfCJT<J,., 7U. , ljJcJJI! eL:-:1 (f) >;.ek{f) = Tk,m{f), Tor;ra . 
e.J.;{f)=ek+m(f) .. ·'.Jr.::~··r~·: i )l · .. ,, .. ;' 

··.II o rd:3:.\'-r·£A6 e¥n·<:r. , : ·.nrr~·:. :r6rb·: :::.:ifo6bi> ~dtiit>~11on<lDnn'l(:b. ·-rcap·e:-
Mon, uorry•mTb .uoKa3a.T<'JihcTno ::>~Toro cJI<'.UCTBII5I, .ziocTa.Totmo III;O
nepiiTb nnmo.imemie (1.:, iH)-cnoi'IcTna n pacx1mTpunac1I01t .cJiy'me. 

.• ;.9 



llefiCTBIITC:JhHO. B CII:JY OllpCD:C:JCHII.si . OCHOBHOTO I.:JiilCCil JIIIH<'IIHLIX 
ni>OCTpaHCTB C . BB<'D:CHHhi:\III Bhlllie CTpJKTypa~III. II CYIU<'CTBOBClHII.si 
no:JIIHD.:\Ia Haii:JY'Irnero npn6:JmKeHn.a mo6ofi cTerreHn, HY:iKHo :Uillih 
ycTaHOBIITh, 'ITO m ek(f) = llf-Pkll c:Je.n:y<'T DPk = 1.:, 'ITO oqenn.n:Ho 
n ~II:JY HepaneHcTna ek-1 (f) > ek(f). Crre.n:CTnne .n:oKa'laHo. 

KaK noKa'lhiBacT npaKTnqecr-.:nfr no.n:xo.zi K nonpocy q>op:mrponami.a 
COBOKJTIHOCTII pai!IIOHa:JhHhiX lf.:>YHKI!IIII, OCHOBaHHhiii Ha CJIU<'CTDO-

. ~ . 
naHIIII o6paTHhiX K norrnHmra~r no onepannn y~mo;,KcHn.a 3JIC~H'HTon, 
IIHOTD:a HC06XOD:II~Ihl HCCKOJihKO IIHhiC yc.rrODII.si. · '1<'11 Orrpe.UCJI('HIH' 1. 

0TIPE.IIEnEHl1E 2. IIj'CTb 1ac]Jrir..:cnponaHbi IJCJibiC IieorpiiW!

TC.TrbHbiC •nrcJia 8, k II m,: rrpiPif;AI. k ~ 8. Ey.aeM ronopiiTb, TITO n 

rrpocrpaHcrne E BbiiiOJIHeHo ( 8, 1.:, m) -cnoiicrno, ecmr Hair.ayror ra

rare rrocne.aona TC.i'IbHOCTII IIO.'IIfHOMOB { Pn E p k} ~= t• { Q n E p k+m} ~=I , 
parrrroHanbHhlX cpym..:rrm! {Rn E Rk,171+s}~=l II nem:ecrneHHbiX TIJICeJI 
{tn}~ 1 , in> 0, TJTO BbiiiO.'IHCHbiCOOTHOIIICHIIH 1, 2 II 3. 

OT~ICTIIM OTJIII'IIIC OT npe.n:hr.n:yru:ero onpe.n:erremr.a: "cTCTICHb 3Ha- ' 
~renaTerr.a" pannoHaJibHOil: lf.:>YHKI!IIII .n:onycrmeTc.a 6orrbrue:ii Ha "nerrn
•nmy .n:e<!JeKTa" S, qeM Tip OCTO pa3HIII!a MC:iKD:Y DCJIIIqnHaMII IIHD:CKCOB 
coo:rneTcTnyroru:nx · rrommoMnaJihHhix no.n:rip<?cTpaHcTn: TeM · caMbiM 
1KDIIDRJICHTHbi (0, k, m)-CBOIICTBO II (k, m)-cnoHCTDO. 

.-, .·. ' 

I1PMMEP 2. B K·a·IecTne HJIJirocTpanrm nhlirorrnenu.a TOJibKo 'ITO 
DDCD:CHHOTO ( S, k, m )-CBOIIcTJ)a Oll5!Th1 KaK U · ~ npCD:biD:JIUCM rrpii
MCf;C, pacnwTpiiM nop:MHponaHHoe npocTpaHcTno E . C[a, b], r.n:e 
f E C[a, b] u F(h), . II!- hi I, no.n:npocTpaHcTna nommo1~on 'pn no
po:iKD:CHbi C~OTDCTCTDJIOIUIIMU KOHeqHbiMI:I CIICTCMaMU MOHOM<?D 1 p~ 
o6o'3HaTiaCT nonnHo~r mumy•riiiero npr~6mr;,KeHn.a' cTcri~HII H:e nh!rue n 
¢1YHKI!IIII.j n panHo~repHofr nopMc. AHanorii•mo paccMoTpnM cooTHo
rucH:u.a .n:encnir.a nommoMa Pg+111 Ha nommoM Pf c ocTaTKOM 

Pf+m = Pf + U + Pf · V, 

np11 .n:o~TaTo~mo MaJI<>M T > 0, t E (0, T) paiiiiOHaJib-

. / 

10 

I 
J 

] 
1, 

HOII lf.:>YHKI!Illl '· .•. 

· _po· + t · U . . o ·. o · .· , ' 2 · A. . 

. Rtt) = k = (1 - t) . pk + t . Pk+m + t . g ·~ 1- t. 17 . 

II CIICTCMY HepaBCHCTB 

ek(f)- C · t2 
:::; F(Pf + t2 ·g) .,,!- Pf- t 2 ·gil:::; ek + C · t 2

: 

BH:onb Dbr6epeM i 11 --+ 0, cqnTaeM Pn - Pf, Q11 · Pf+m' Tor.n:a 
(s, k, m)-cn~IICTBO 3aBeD:OMO BblllOJIH5I~TC5! irpn oPf ~ k- s, TO CCTb 

npn ek-s-1 (f)> ek(f). 

He Men.a.a .n:o:Ka3aTeJihCTB,II3 upnne.n:en:Hhlx Bhime yTnep2K.IJ:CHIIH rro
rryqaeM crre.n:yroru:ee. 

TEOPEMA 3. IIycrbE·- mmei!Hoe rrpocrpaHcrno c nne.aeHHhlMII 
Bbiille CT]J)'KT)'pai;HI. 3aejJIIKCI!pyeM :QC.'IbiC HCOT]JH:QaTC.'IbHbiC rmcna 
m II s rr HarypanbHoe qficJio k ~ s> 1Ipe.arro!rarae:r.r, qro BbiiiOnHeHo 

( s, ·k, m + 1 )-cBorkrno. liyc:ib ek > ek+m+l, ror.aa ek > tk,rri+s+I· 

3To o3naqaeT, qTo ecrrH ropn3oHTaJibHM nenoqKa P,anencTn n ny
neaofr CTpOKC Ta6ITUI!bl II3 :Berrnq:~IH rn,m naqJmaeTC.siHC,CpaccMa.Tpii
BaeMOTO CTOJI6I!a, a HCCKOJibKO paHee ( Ha . S 3JieMCHTOB), :TO 3aBC.IJ:O
MOC yMeHbmenne nerrnqiiHbi o6o6ru:ennoro paniioHaJibHoro yKrronenii.a 

. B 3TOM CTOJI6I!e rapaHTIIpOBaHO ll032KC (na TC 2Ke S 3JICMCHTOB}. 

CJIE.IICTBHE 3.1. liycTb miHeifHoe rrpocTpaHcrno E rrprrHa.a
ne)KJIT ocHOJimoMy r..:naccy, f E ·E. IIo orrpe.aeireHHIO cqnrael:! :Be

mPumy e_I(f) = +oo. 3acjJrrKcrrpyeM uen.b!e HeoTpii:QaTe.i'Ibif.b!~ 'li~

cna s, k · ~ s H .m: Ecnrr ek-s-1(!) > ek(f) > ek+m+l(f), 'ror.aa 
ek(f) > rk,m+s+l(f). . 

B pa6oTe [2]6I>liro .IJ:OKa:JaHo, ~TO B rrpocTpaHCTBe Xap.n:I! H2('D), 
o6pa30BaHHOM ana:nnTll:qecKHMII B e.n:IIHH~HOM' Kpyre V ¢IYHKI!H5IMII 
c H~pMofr 'l'IIna L 2 H~ ~palmne, npHH:a.n:m:)2KallrCM o~HOBHOMJr KJiaccy 

-JIHHerr:H~~ rrpocTpancTB E · c an~.rie~mhliiii :Bkme cTpyKi'ypainr; · .n:n.a . 
nro6ofr / E. 'II2CD) :ri ·ma'6oro :HaTyparri>Horo ~IIcna k ;H3 rrpe.n:rrOJio-
2KeHII.a ek(f) > 0 cne.n:yeT cTporoe nepanencino· ek_1(J) >'ri:,{(f) . 
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: Pe3yrrbTaTbi o cTporoM y6biBaHIHI nemPniH Haimy~IIIIIJX pauiioHanb
HbiX npii6mnKeHIIH npii o.n:HonpeMeHHOM yn~JI.II'l~HIIII cTeneHII n 'III
crrcTemi ·· n JH~MeHa Teiix · n npocTpaHcTnax · ~ · Hop Moil Tim a· Lp npn 
HeKOTOpbiX L(OnOJIHIITeJibHhlX YCJIOBIUIX II3JiaraJIIICb. B pa3Hble roL(bl 
B pa6oTaX [5, 6, 7, 3, 8]. 3To noKa3biBaeT,'~TO'He,I30 ncex' Jir~Hc:ii
HhlX npOCTpaHCTBaX, .L(a2Ke npiiHaL(Jie2K3IUIIX OCHODH9M.f KJiaccy,pt'p
TIIKaJibHhle II ropii30HTaJibHbi~ ueno~KII paBeHC~B B Ta6mru'e. II1 3JIP-

: MeHTOB tn',~ MoryT nepeceKaTbcx...B mr.ne Tima 6yrmhl "T" (u cpa~ 
3Y·06pa3yeTC5.t neJibiH·.6JIOK · paBeHCTD, .TaK, I\.aK II3 .Jipe.nnoJio:tKCHII51 · 

r n,m = r n+n', m+m' B CIIJIY rpa.nyiiponaHHOC1'II. C?BOKynHOCTII palJIIO
HaJibHhlX q>yHKIIIIII no o6ou_M IIH.D:eKcaM co6cTBeHHOII cTenemr ·cne.ny-

:_-, .. ,-·,\ . \ _,,• ' .. ' ' ... '' '·: .'' . -.· ... -. ,-. 
R)T COOTHOnieHII51 r~,m = rn+k.~+i, r.ne k .:.:. 1,' 2; ·: :·. ,· n r a: l '= 1, 
2, ... , m'), a B03M02KHO JIIIIllb D BIIL(e TIITia 6yKBbi "F";'.Iie npo.zioJI-
2Ka51Cb no, ropii30HTaJIII DJieBO . OT nepTIIKaJibHOII UeTIO'lKII . paneHCTD, 
yxo.n51Illeli: BHII3.·:0.n:HaKo, KaK,JIOKa3aJI E.II: IIomKeHKO n.pa6oTc;[9], 

· B npocTpaHCTBe C[a, b] cymecrnyeT 4JYHKUII51 f. Trumx, '!To.n Ta6mr
ue qe6biiiiCBa IIMCIOTC.si. UCJibie 6JI()KII,paBeHCTB, npu:qeM CIWJib yroL(HO 
6oJibiiiiiC no "BhlCOTe" H "IIIIIpiiHe" OL(HOBpeMeHHO. 

···:·_,;:,,; . t\ '• ·'·"·' -~tr;·.-::;,~·:•-1: ·,·.~·~· ··: ..• -·;:~: 

~. McnOJIJ>3Y51:,9npe.nerre.~0;C (~):• k;; rr ).,cnoli:cT.na,. ,n?JIY'IaeM' eme; .O.l(HO 

;yTnep2K.neHue. ;;··,; :.··· · :··. ·.·.,·,:., ... ''''· >, "'"''·· .·, .. 

,( . ' ':-:. '
1 l)T~(3P~Mi\.' 4'.}; llycf.i E' ·~'n'iiiie"dlfo~ Wjk)cfpancTnci' t nne:ae!riib!}vm 

Bbl~t 'trJ;:Vi(f:Y[;a.Mii: ·:Ja:cp'Hr(cilpyeM·.·a~YriJ& ~e'o'tpr~u;iTenbr:Ih1c ~incna · 
, ., S ·.II., ~J 2:: iS,]!. Ha;I;y.paJJb{IQeS{l'{:JIQ. ,p:! .. ..:[lp~f!Oli<J.f', ae}v! l .TIT() ,.Bf>IIIOJIHeHO 

· ,.( S , .. _k,j, ·'f11:).,-,C1JOlff:~IJ.0• .lJYCTI,\~k ·:--::$k,m+s, TOI'.l{€1 ~k 0 ek'*nl"•' . . , \ •.>•., . . ' . . ' . . "' 

'' : '· 3:rtF 6'3iia~aei''r '.tTo'"~crin 'Ii ,;,.ra6riiiu!~~2rrj Benii~iiiii ;h: m. · npii: iiamr
. ':qJiii n{d)f<IIKari:Bliofr· nerio~kii p~}J~HCTrt,''irtt'tikilaiofuei'rdi d·~J1eMeHTa 'll3 

~ • . . • • '--::.' : '.. ' • ,, ("" • .r ·-,. \ ' )' 

·. HyJieBOH C:J'pOKH, _HeD03M02KHO rapaHTHpOI3aTb, '·'iTb. rOpH30HTanbHa51 

. ,::Q;en.q,~Hl:.,PP!B.e~s,T1h.~ ,I,Iy;uey,<?~ ktPo~~~ ~~11;~.t:~C5!.~~I}~O, c,.~'£91('? .:me
:; • ~e~~~•:·~tJJHlfi~~~~ Pfl:~~~nH~l1.~~J1e~y~~qn,.~~~~p, ~~i.ii~lf~7:m~~·, ,:g~g,B~r 
· •.· ,B~P.~_Bp, 8::V!.!l<;:,I:(,;~:()I;9.:~e -~~~~~JI~~fC?~q.{;Il~, ~pP~.S~?~~!~~J,),; ~~W.~~3'ft.J!Y
': :,rr~~gjL ~r;p,qpi { rqpu~P.!!l'~~bJ,J;?!f ,~~~.~ill!~a~:IJ.~~~~St:~; ~BW~oHi~Sil;~\1;~l!.~!!~t 
... .g~~~Y~!V- 1 -._J?;oc;:r,~ ~~WliO .l:~:W~';l;!';; ~~Il'flt~~~~Y,R ~eTIQ_'II$Y.:Jl<!;D<qlC,~~.;pJ:A.I.

:1f'::g~?t~rr~~H-~:,;S:lt .. T11~!"'•: · . :"'.!'·•ii:, .. , :·;.~::~·,;;::- . .' .-: ' .... 

/ 
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CJIEllCTBHE 4.L IlycTb liiiHeiiHoe rrpocTpancTno E rrpnHa.ane
;r{IIT ocHonHm.ry K.rraccy.f. E E. ,IJo.•(JII]Je.aeaeimro cmrTaer Bf'•"'II"!IIHY 

e_l(f} ·.= +oo~ 3mjJIII{CIIp_re;.r IICJibie Hf'OT]JIIW!Te.TibHble, 'liiCHil s. Ii. 
k ~ s II iWT.Y]JiiJibHOe. •mcnom. Ecmr_el·-s-df) > ek(f) =rk.m+s(f), 
ror.aa el-{f) = ek+111(f). 

. ·. .:_·t' .. 

. B ·K<i~rPcTnP. npnrrmKrHux noc:rc;:lHri'r r.rope:\Ibi pacomrpn:\I 3a.na~ry 
0 CODTI<t.D:Pliiiii o6o6meHHbiX llOJIIIll<niiia:IbHhlX II o6o6IUeHHbiX paUIIO-'. 
mtJibHbiX rnanHOII .unaroHarrn II TOil: :iKP cTPTIPHII yK:roHriini'I:n :IIIHeii-: 
HOM npocTIHlHCT.DP E c nne.n:PHHbl:\III DbiiiiP CTPYKTypa:\m, TO PCTb npo-
6.rr~~r);:·o-~}~~ii<'<:T~~cmur· imDCHCT~ e11 ' ·~ ·i,;, 11 .D::I5I n~ex II.-{II Hei{oTopbiX 

H~tTyriarr~Hbr~ ;~it•re:H:nfi iiH.neKeci_il. P~t3HbH' nhi)~r<mTbi ·nocT-aH.oil~~ii·ii: 
pcli:reliuii' ;roi!<]a;:fa~~II n'CT}jt"I~trrm:h. H~lrrpinr('p. n' [lO. 1: :9] .. 'B'Ka>ip~ 
C~BC. ~piiM~'p<l\ ITNbiP.n~M 'y~iw.pi-I{~('Hll(' in·l~a6dTbi [ t'. C."'<'nc'rnrr(· r. 'r n£.· 
paccMOTIWH. cny~rai'I npocTpaHCTDa A.Jx,. IJycTb ,3a<imKC~ll)~DaHit', cPYHK _r 
uux f E A.;,, epm .nrrx JIKl6oro :Ha:i·yparrl.m)ro •nicrra 11 DbiiTOJIHPHbi 

p,an.c~cTm};~."(/) .::=:~ ~~~~(f), .l'~)~.n~ C)'.Ilj~Y~··,nxc:~ ILP~o1<: ,~so,Tgnp;ay~b_HOP 
'IIICJIO k TctKOC . 'ITO . . . . . . : · 

~~,..',;:~' ,}:· ~;,:_•':_ ·;· .. ;,~_.":: •.: ···.' :1: ... :;) ,).;~·, ~'-tt._::/·· r,;··~, t.f ,.j 

J·r;.eo(f) ;= ~:,:.=;e~c-JU):>·~k' = eHJUr=: ..• ~~ = e,,(f)~='·. :'.: ... 
i~_J. 

ilpii k = 0 HaL(O C'III'fa:I:b1 , 'ITO, Dt~.TIIPIII;EJb~ llOJIIIHOl\liictJibHbiX llpii-. " ... ~ ' . ' . ·' ' . ' 
6JIIDKCHIIII 4Jym:unu f DCeX CTl'll('HIIII paDHbi l\It':IK.D:Y C060II~ II, D CIIJir 
nomio'r'br ~t:iitTe1ihll'no:inriloircin n 'rrj:iot:'ipa:H:i:~rh'i,··}-1 ~'; .. ·Ij~niif.l ·in ·:rtro ;: Th · 
ecTb f = 0. B cny~rae·JIIIH~p:~mro npocTpallcTnac" nm;.neHHbil\;II Dbi~l' 
cTpJKTypaMII mtM n~Tpe6yeTc~ ~~~OJJ_H~I;e~bHO~~ 

. ·: OhPEriEJIEHlfE '3 ~' ri.~~Ti .J;l~m.:cr~J;O~~;Iiii w·.;;(; m;d~J~IIUil·T;'~~~ 
Hoe TIJICJIO d. Ey.acM ronopiiTb, •rTo n; JIIIH('IIHOM, 'rrpocTJJ<lHCTB<' E 
orrpe.aenem1. d-ucrro•rKa, ecJi~r .. .aJnr :rTro6or~ ue~~on> m•orpnuan<rrbHoro 
•itrbia j iihlri()nm·Ho· ( j; d +j, 1 ):_c·n~irkTno: · 

· .• ' . ,-:1 . '·'' l ;. J 

. . llP.nr-..1 EP. 3: · Kai{ ~~ 'i)~~Iil-c; nrrirrocTpaun~i'r K · 3Tl)l\iY, orrpe.n:P JIPHIII06y:-
.ne.T crry2imTb llopMIII~oml.H:Hoe rrp~CTpaHcTno E.. C[a, b], r.n:P 3Jll'UCHT 
f E C[a, b] n :F(h) = II!_:_ hi I, no.nnp<)CTpa~cTn~t TIOJIIIHOMOD P 71 nopo:· 
)l~L(l'Hbl. codTDCTCTnyx>mi:i1ni. KOHC'IHhll\III CIH:Tl'l\Ial\III i.ioHOl\IOD. Ecmr 
.Hyrrcn<t51: c'rpoKci'D :T<iGrr'nii{' ii3 n(;JIII'~IIH r11 ,,;,{f) IIl\Il'l'T H'atiarr~ D;I.D:a· 
eotf) = ... = ec1-1 (f) > ec~(f), To n 3Tol\r · ~po<:Tpallc~Tnr onpe.ncrrcHa 

d--ucno•ma. 
l~ 



Ec;m n mmefmo~r rrpocTpaHcTne E, npnH~tn.:n'~mme~I. ocHopHoMy 

KJracc_r·, n:ui HeKoToporo HaTypaJihHoro ~ine;ra d ,DhiiiOJIHC~IO· C'~por~e 
HepaneHcTno· ed-J(f) > ec~(f). f E E. To B nm.r r1ponp<mc;rn~' 'onp<;-
ne~eHa d-uerroqKa; 0-uerro .. m:a orrpeneneHa ncerna. · 

McrroJih3pi pc1y:rhTaT npenhinymefr 'reope:.Ihi, nony~me:.r H<'(>6xo

nn~roc yc:ronue Ha perneHne 1ana~m o' nunc Hynenoii <;Tpmm n ia6.imue . . . . ' . . ' 

qe6hiiiiCDa rrpu DhiiiOJIHCHHII paneH;.;,Tn en = rn.n L(JIH JIK>6oro mlTy-
pa.m:,:Horo quc;ra n. 

TEOPEMA 5. IlycTb n JIIIHCIIHm.I npocTpaHcTnc E c nne.acHHbiMII 

BhllliCfiTpyKTypaMII .ami HCI\OTopof~ HaTypct.TibHoro rrrrqra d onpe.ziene

Ha d-uenoTII\a. Ecnu .ami nro6oro HarypaiibHoro •urcna n nbiiiOJIHeHbi 

paneHCTBC! en = rn,n• To_r.aa HyJienmr CTpOI\a B. Ta()nuue 113 DCJIIJfiiiH 

r n,m. IIMCCT BII)l 

ed = .' .. =ed+n __: · · · 

L(OKA3A TEJibCTBO 6yncM BCCTII MCTOL(OM "oT IIpOTIIBHOro'~. Ilpen-
, . . 

IIOJIO:..KIIM, ~ITO CJIUCCTBYCT UCJIOC HCOTpiiUaTCJihHOC ~IIICJIO J TCLKOC, 

~ITO Hy~cnaa: cTpoKa n Ta6Jinue n~ nemrq:nH: ru,m IIMceT cTpyKTYPY 

ed = ... = ed+i > ed+j+l· 
. . 

·.una:.Toro, qTo6hi IICIIOJih3oBaTh rrpeD:hiD:yllzyiD TeopeMy,nono:..KnM 
; •••• • • • ·- ••••• ' • •• • • •• 1 •• ••• • • :' ,. 

·k = d+ J. s = J. m = 1 
' . ' ;·!' ·' 

rnc OTL(CJihHO OTMCTIIM1 qTo k 2:: S + l, Tor,na, Harne rrpe,n:IIOJIO:..KCHIIC 
· ·npir~ICT nn.n: . . .. . . . . . . . . . 

ek-s = ... = ek ::> ek+J, . . . 

rrpiFic:.~ B nnHci'iHOM npocTpa~cTnc E Dhn:ionH~Ho' ( s, · k, i )c:-cno~cTno n 

no ycnomuo ek = rk,s+J =· rk,k· Tor.n:a, n cimy•npc.n:hiD:YIUCII TeopcMhl, 

ek = ek+l ,·~ITO IIpOTIIBope•urr HalllcMy IIpC.D:IIOJI01KCHIIIO 0 C'rPYKType 
Hy.ricnoii cTpoKIL TcopcMa .n:oKa'3aHao ·. ·. 

CnE.IICTB~E 5,1. · Ilycrb mrii~iiHoe ~PP~TJJaHcr~o E .rrpnHak 

.rrc1Krrr ocHonHoMy Knaccy, j E E.·· Ecini .anH.nro6ofo Haryp8J-rl,Horo. 
' .- . ' ' ' . ; ' 
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•rrrcna n DbiiiOJIHCHbi paneHcTna en(!) = rn,n(/); xor.aa mr6o nee ::me

P.IeHTbi HYJICBOii. CTpOKILB Ta6JIIII1C 1I3 BCJIIfTIHH r 11 ,m(f) paBHbi MCJK)ly 

co6or! eo(/) = en(!), mr6o JlJIH HeKoroporo IIarypaJibHoro Tincna k 
H.f.TICBM CTpOKa IIMCCT CTpyKTypy 

eo(!) ~ ek--:1 (f) > ek(f) , ... = ek+n.U) = : · · · 

L(OKA3ATEJ1bCTBO 6y,n:eM DCCTII MCTO.D:OM "oT rrpOTIIBHOro". Ilpe,n:

IIOJIO./KIIM, qro. CJIUCCTBJIDT HaTypaJihHhiC .qJICJia d II j TaKIIC, qTO 

Hynenaa: CTpOim B Ta6mme II3 DCJIIfqiiH r n,m (f) IIMCCT CTPYKTYPY 

eo(!) = ec~-I(f) > ed(f) = ed~j-I(f) > ed+j(f). 

KaK OTMeqanoch Bhirne, n cuny HcpaneHcTna ed-1(/) > ed(f) ~ nn

HetiHoM rrpocTpaHcTne E orrpep:encHa i-uerroqKa. Tor,n:a,~o Teope1ic, 

.D:JIH JIID6oro HaTypaJihHOrO qnc~a j DhiiiOJIHCHO paBCHCTDO ed(f) 
e'<J+J(f). IIorryqeHHoc rrpoTrmopeqiie ,n:oKaJ:hlnaeT 3To ~nc,n:cTmie. 

ll TaK, paHCC pa3o6pa~ BOIIpO~ 0 CTpJKType IIJJICBOII CTp~K~I D Ta-
, ' ' c , .> I ' , • - ' ~ ' ' - ' ' ' ' 

6miUC II3 BCJII:IqiiH r n m n mmeil:HOM rrpocrpaHCTDe E rrpii ycnonnu 
' , 

conrra,n:eHIIH en JI en n .n:m): nccx HaTypanhHhiX 3HaqeHIIii IIH.IJ:CKCa n. B 

cnyqae, ccmi mmefrHoc rrpocTpam:Tno E a:nn~cTca: rrpocThlM rrpuMe

poM, II . COBOKJIIHOCTh DCCX IIOJIIIHOMOB: B HCM IIOJIHa, ~ IIOJiyqaeM, 'ITO 

II3 DhliiOJIHCHIIX paneHCTB e~(f) = rn,n(f), f E E, ,n:na:. nccx CTC

rreHci1 n, CJic,n:yeT, qTQ. f HDJIHCTCH IIOJIIIHOMOM HCKOToppil: CTCIICHII. 

Bo3MO:..KHoe 3HaqcHnc .. 3T~ii cTcrreHII JaBIICIIT or rrpocTpaHcTna .E. Ha

rrpiiMcp, B. Eo3M (Boehm) npa6oTe [101 Teope:Ma 3] ,n:oKa3a.JI, .qTon 

rrpocTpaHcTnc C[a, b] ycnoniiio enUr = .rn,n(/) .n:rra: ncex~aTypanh
HhiX 3Haqcmril: n y,n:omicTnop.srroT <PYHKIIIIII nu.n:a f ( x) = a+ b · Tk ( x), 
r.n:c a II b - KOHCTaiiThi, a Tk - MHOroqJICH qe6hlmena, rrpiiBC.D:eH

HhlH K oTpc3KY [a, b], II TOJihKO 3TII q)ymmim. B pa6oTc [6; TeopeMa 1] 

A. JI. JleniiHhiM ,n:oKa3~Ho, qTo n cnyqac, ecrrll: JIIIHciiHoc rrpoci'pancTno · 

E _· C(X), r.n:e X ccTh KoMrraKT Ha' KoMrrrreKcHoii rrno~KOCTII, orpaHI:r

qem!hlil: mmucil:yponH.sr IPN(z)l • 'l,r.n:e P;; -· MHoroqrreHHcKOTOJlOil: 

cierreH:ll; T.O pcmeHIIei-I n3Jlo)KeHHoii BLirue · 3a,n:aqn .srnna:roTca: noJin:B:o

Mhl·.TNk, rrporropuiioH~JILHhie"PN:; To ecTb.r»Li.~k:._l(TN,;)= IITN:kll· 
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B 'fOR :tKe pa6oTe [6, TeopeMa 2].uoKa3aHo, "'TO ecmi KOMrraKT X orpa
HH"'CH :IKOp,UaH~BOH KpHBOli r, a JIHHCHHOe HOp:tviiipOD~HHOC rrpocTpaH
CTBO E = Lp(r), 1 ::;. p < .00, KOTOpoe IIpiiHa,UJIC:IKIIT OCHODHOM,Y 

KJiaccy, TO IPYHK:UIUIMII, y KOTOpbiX conrra.uaroT nemi"'IIHbi rrommmni.:. 
aJibHbiX II pa:UIIOHaJibHbiX rrraBHOH ,UIIaroHaJIU yKJIOHCHIIII O,UIIHaKODbiX 
cTerreHeii:,·To ecTb en(!)= rn,n(/) rrpir ncex HaTypaJibHbiX 3Ha'I<'HIUIX 
n, 51BJI5IIOTC51 JIIIHCHHhlC q>yHK:UIIII II .TOJibKO OHII. 3TOT q>aKT crre.uy
eT II3 ,UOKa3aHHOro TaM )Ke YTBep)K,ttCHII5I 0 HeTpiiDIIaJibHOM crporoM 
y6hlnaHIIII neJIII"'IIH pa:UIIOHaJibHhlX rrraBHOH .uuaroHami yKrroHeHIIII, 

TO ecTb Taro, "'TO .UJI51 mo6oii: f E Lv(r),KoJib cKopo rn,nU) > 0, 
Tor.ua rn,n(/) > rn+l,n+l(f). 

llrr51 Ka:tK.uoro Ha TyparrbHoro · "!IICJia n ciiMBOJIOM N ( n) o6o3Ha"!IIM 
KOJIII"'CCTBO IIH,UCKCOB m E [0, n], n ;:::: 1, rrp~I KOTOpbiX CODITa,UaK>T 

BCJIII"'IIHbi em II r m,m· 

CJIEilCTBHE 5.2. IIycTb mmeii:Hoe rrpocrpaHCTDO E rrpuHa.ane- · 
)KIIT ocHoBHoMy Knaccy, f E E. Ecnu crporo MOHCJTOHHa IWHC'IHaH 

rrocne.aonareJibHocTb {rn,n(/)}~=0 , ior.aa rrpn n ::; k nepHo HepaneH-

CTBO 

N(nr~ 2·+ ~<>g'2'~~: ·· . 
' ; : < J,", ', ' ;. I 

(4) 
:'." / "\ '~ t. ·: ' ' . 

' 'iJo KA3ATEJib CTB'O., 'IlycT:h .Uii51 HCKOTopo:r'o ~ H:a TyparrbH:oro 3Ha'ICHII51 
· · 1-h.' ::; 'k' n·hln:orrdem) pane:B:cTBO e~ (}} ' r~,.~ (f)3 B ttrrry · cTporoii: 
: : M:?liijT'oH:B:odru· m)cl-n~.ti6na Teiii>:HocTri' neJii:i"lll:~· r h'(f} ini.'y't!acTKe · n · ~ · k, 

.. iii.J:ee'T i.ie.2To'cqoi!'roi1le1Irie r';i-.:i,ni~i{f} >!r;rl,'~{f)'-.:._: et:;(!W iiTb ·.naeT 
:t cf'porbe''ii'ep~nenc.TBo' fi~J.. 1 ('f)\':> ·e'i;(ifi) ;'a 3To'i3~bnoio•o.Jiephrn>' nrrc'~'I~T 
:nilifioJi::He~Iie {m~. m )~t:Boii:cTnal 'a_'· 3Ha~'efn'(1) \_, e2in (!), "ITO 'II' .UMT 
,_:·Hy~ltyio'-oneHKy·.~ .t ;;,, :\•f ~:ri~~ ·J!i. :- ~~1 ;~q,'-it i"!·:- ·t:::\f ,~, rr!~\-_,.,,-,;:;;( /;.r~: 

·~ ~~_ .. l'f;~ii_il.,.i;''l 1 •ii~ 1-~,i·,.jfi ~!·,!-,L·~~H'(';:. _.\' •; .1 if!~!-,.1 •J;;_l.l ~\ .~{ ~) ,;~ 1 

, . , , 3TOT pe3yJib'I'aT fi:aJI51CTC51 o6o6IUCHII~M Ha CJIY,"!aH JIIIHCHHOrO rrjlo-
•• ·'". •\_.:; .. •. _:_ .J!_:·•·~ol 1 -"-l .:1 ~~·d~·- ;~•' ~t 1 •. !tr,_:l.'Jt." •t . 1·' .~:i In 'tllP .;: .>. d 

.,.C;r'J?.(lH,ffB,(l: ~'· (lp~~?:;~v~~2K.¥IJ:~~9, ~~H,op,~~MX,, r\J!~~f1: .)~?,~i~~~ar~ (13 
P~q?"J;~, J?, .9~~~~'1'~~~~. ~(:I~op~¥e, 3]; ,; ; ~~~Rap,e~p;no)~) ~~~T~p:cc~o 

:.,cP,~BH~IJ> ~,,n;O.J.IY.~~~H~~:U. ~!:. fl·: ll?f)K~~~? .¥ lp,a.~9.1?~JR),~?:~~~~ftW~ru 
· · !I.~H~~Pb!I:J~~10 .~:Y~!}J;W?~. S P~~~~?~~.~.II ll;?':!,?If!f~~;r~~~~!!?ff'f~ 5~P.~~T~D.~1: 
: ~~~,, ~JI51. p~~II,~¥e~~~~x. ~~rr~rtHO:"ll,If.l-Jl:bl\hl~. ff1 '[?,~J!-~?!f}}ff,YfV;·F~, Y_K~~H?.~~~~~ 

' . ' • • . 1 . I ,.. •..• • 

. cl !16 

KOTOpbiX OCYIU<'CTDJI51('TC5£ CJI<'.UYIDIU<'~ COOTHOIII<'HII(' 

1
. · X(n) · 
llll -- = 1. 

n-.x 11 

B c:~y•I~te -ocHonHoro K.rracca mme1IHbiX npocTpaHcTn 'c nne.rieHHI>nm 
• • . ' •• t • ' 

Dbiiii<' cTp)'KTyp<nm rro.uo6HbH' pe1y:II>TaTbi 6bi:III rro.Tiy"ICHbi anTopm.I 
n pa6ow [11]. ' 

B 3aKJIJO'IeHHe anTop Dbip<CtKaeT 6rraro.uapHocTb .uo:ueHTY :\IrY 
H. C. B51•recrran~ny 3a o6cv:;.K.IJ:CHIH~ i:rocTaHonoK 1a.ua•1 n ::-.reTo.uon IIX · 
pciiicHIIfi II rrpoq>c~copy B.' r:' 3mion); 3a ;py:iKCCKIIC II CTII::\I)·:inpyro

mnc ',UIICKYCCIIII. 
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Ha3apeuKo M.A. 
HeKOTOpbte COOTHqWeiiiUI. Me)KJIY BemtLJitllaMH llO 

·u pauuoHaJJbllbiX yKnollemtii B mmeiiHbiX npoCTp 

B cJiy•me mmeii11oro npoCTpallCTBa c BBeJie 
li paUHOIIaJibllblX QJYIIKUitii lla,iiJiellbl YCJIOBIISI, ra 
Be,JJH•tHHbl nommoMHaJtbn_oro yKJionemtSI npu it 
OllaJlbHOro npu6JlH)KellltSI 3a cLJeT. HapauuiBamtSI < 

waeMoc'r·b Benu•nmbl pauumtaJJbHOro yKJioneuu 
·nommoMitaJlbHOro npn6mt)KellltSI. 

.. Pa6oTa BbmomieHa B Jia6opaTopmt SIJiepnbJX 
,. 

.., 

npenpmiT 0fuCJllllle!I!IOro IIIICTIITyra llllCpiiLIX· 
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Nazarenko M.A. 
Some Relations Between Polynomial and Ratione 
in Linea~ Spaces . .. · 

In the case-of linear space with introduced str 
functions the conditions which g-uarantee nondecn 
value under the condition of unimprovability of r 
of increasing «denominator degree» and decreas; 
under the condition of i.;..provability ofpolynom 
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