- Teopua gryrregust, P Y Mg B b
cqp 128-130 .

HEJIiriHEFIHbIE OMEPATOPHBIE BA3HUCHI B
APOCTPAHCTBE BAHAXA

M. H. Kaoey

Mycts ‘
X1, X2, X3y ees ~— (1)

NoJHas MHHMMAajbHAs CHCTeMa B cenapabenbHoM mpocTpanctBe Danaxa ' X.
ConpsixkenHyio K He#l cHCTeMy JHHeHbIX (PYHKUHMOHAJNOB O0O3HAYHM

fu o Fay o oo (i€ X¥5 Fil)) = 35p). 9

Kaxnomy anementy x € X MOXKHO COMNOCTaBUTL pa3joxkeHHe 1o OHOPTOro-
HaJibHOH cucTeMe (1 — 2):

X~ l;ft (%) % 3)

Psan (3), soobme rosops, pacxoautca. O603HauMM:
X, — nuHejiHas 060/I0YKA 3/MEMEHTOB {X:}7;

X" — zaMbikanue JMHEHHOH OGOJIOUKH 37MeMEeHTOB {X/7 ;;
- X®— nuueiinas obosouka 3/eMeHTOB {x/}¥ T

ft

Sux = Y, f:(x) - x; — vacTHas cymma psaga (3).
i=1

3anaua BOCCTAHOBJIEHHA 3JIeMEHTAa IO YACTHHIM CVMMAaM eTo PasjIoKeHHs
(3) COCTOMT B CJeAyIOIleM: HYXKHO IOCTPOHTH IIOCJAENOBATE/NbHOCTh HelpephiB-
HEIX omepaTopoB 7Ta, KamAHIA W3 KOTOPHIX ONpejesieH B COOTBETCTBYIOHiEM X,
TakHX, 9TO AJA Kaxjaoro x€ X
= lim T,S.x.

Ny o

Ecan oneparopuwt 7, nuueiinsl, To cucreMa (1) HaspiBaeTCA ONEPATOPHLIM
GasucoM [l]; B MpPOTHBHOM cayuae HasoBeMm cucTeMy (1) HenuHefHmM onepa-
TOpPHBIM GaspcoM. OTMETHM OAHO CBOMCTBO OmepaTOpHBHIX 6a3uCOB, AOKAa3aHHOE
B [1]: '

Mpennoxenne 1. Junelnas oborouxa U cucmemot aunelrnvix pysxyuo-
HAA08, CONPANCEHAHOL ONEPAMOPHOMY 6a3UCY, eCmb HOPMU PYIOULEE MHONCECITIBO.

MHOXKecTBO NHHEHHBIX (PYHKIMOHAJOB Mbl Ha3hiBaeM HOPMHPYIOULHM, eCJIH

: JF(x)]
R VTR R

> 0.

Jlo cHX TOp HeM3IBECTHO, B KaXKAOM JH cenapaGenbHOM TpoCTpaHCTBe
Banaxa X cymecTyeT onepaTopHelfi 6asuc. Dosee Toro, HEH3BECTHO JAaxe,
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CYIECTBYET NH ROCAENOBATELHOCTh JIHHEHHBIX KOHEYHOMEDHBIX (HIIH X0Ts1 GHl
BNOJIHE HENMDEPHIBHEIX) onepatopoB U,, TaKHX, 4TO JJIS KaXKJOro xeX
o x=limUx. SR

‘ Neroa .
[M0STOMY MOXeT TIpeACTABHTL HHTEpEC éne,aymmas‘{ ‘TeopeMa, IOKa3aTeJbCTBY
KOTOpO!l MOCBSIieHAa HACTOANias 3aMeTKa.
~ Teopema. Ecau noaHan MUKUMARGHAR CUCMEMA {x:}>. maxoea, umo au-
Hetinas obosouxa T ee conpsascennod cucmemst {f}r ecmo Hopmupyrouiee MRO-
acecmso, mo_ {x;} — onepamopnuiti 6asuc (eoobuie 2080pa, Heaurelnotl).
~ Wpes nokasaTesnCcTBa TakoBa. Pacxoaumoets paja (3) o6HUHO cBsizaHA
C POCTOM HOPM HACTHHIX CYMM S,X Hpu n-»co.-[lostomy.cienyer nonuirarscd
1as Kaxaoi uacTHOH cymMbl S,x € X, HalTH B X" 3/€MEHT 2 = R.S,x Takoii,
4TQ : . : : '

I Sux -+ RuSpx | = inf|| Sux + 2| < [| %, .

_ z2exn . '
. o .

# TPOBEPHTH, HE CXOAMTCS JIH TIOCNEAOBATEHLHOCTE TnSnx = Spx+ RiSax K
SNEMeHTy X. B WMCTOM BHAE 3Ta HJes NPOXOAMT, HanpuMmep, NAA PaBHO-
MepHO BHIMYKJBIX NpocTpaHcTs. Boofme ke OHA HyXjAaercsi B CyIIECTBEH-
HbIX KOPPEKTHBAX. - L o

Jdemma. Ian kancdozo n u e >0 naiddemca makoe N =N (n, ), umo
min ||y +zl}< (1 +e)infliy+2( @

zeX"N zg X

|

0aa scex y € Xa.

JokaszaTenncTBOo. OYHKUMH

KM (y) = min ||y +z[} ha(y) =inf]ly +z] (g€ Xa)'
zexic zgX™ )

HEMPEepPbiBHE W YIOBJETBOPAIOT YCJIOBHAM o
K () > B8 9) > . > k() 1imAY(9) = Rha (1) (B)
N-—eo

CornacHo H3BecTHOW Teopeme JIHHHM, CXOAHMOCTh B (5) PABHOMEDHA ha eAHHUY-
HOI chepe nopnpocTpancTBa X,, OTKYA2 H CleJYeT CYIWEeCcTBOBaHHE N (n, ¢)
ANA HOpMHPOBaHHbIX ¥ € X,. Tak Kak HepaBeHCTBO (4) OAHOPOAHO OTHOCH-
TenbHO 3 ¥, TO OHO CIPABEAJIMBO O0anL 8cex Y € X o

Mpepnomenue 2. IHycme X cenapabeavroe npocmparcmeo banaxa;
I'cC X* HopMupyrowee MHOX:eCmao, ABASOujeecs AUHelnol obooukoll cuerm-
HO20 MHodcecmea aunetinolx Gynkyuonasros {f}2. Tozda e X moxcro esecmu
OKEUBLACHMHYIO HOPMY, 06AAOAIOULYIO CACDYIOULL MU CEOLICMBAMIL: OMHOCUMENLHO
amotl HOPMBL NPOCHPAHCMGO. CIAROSWINCA CMPO20 NOPMILPOGAHHOIM; ECAU

Hmf (x,) = f(x) 021 ecex [€T,

no o ‘
Tim x> [

ecau ceepx mozo L
lim ol = ol
lim|j xs — x || =0.

Lo




130 M. U. Kapen

HokasaTenbcTBO. OKBHBaJeHTHas HOPMa, ofJajaomas  BCeMH
CBOHCTBAMH, KPOMe NEpBOTO, MOCTpOeHa B [2]; ofosuauum ee | - flo- HickoMas
HOpDMa CTPOHTCA TakK: : .

s NP
=1/ =l + Loz

CpaBHHTE/IbHO NPOCTO NOKA3BIBAETCS, YTO 5TA HOPMA COXPAHSIET BCe TpeGy-
eMuie cBoficTBa HOpMbl (|| - |lo) M, KpoMe Toro, memaeT HpOCTPaHCTBO cTporo
HOPMHDOBAHHLIM (H JaiKe JIOKaJbHO PaBHOMEPHO BHITYKJBIM [3]).
HokasaTenbcTBO TeopeMh. Mrak, nyctb X — cenapaGensHoe
npoctpaHcTBO Damaxa; {x;} — nonnass MuHHMaJibHas cHcTeMa, {f¢ — co-
. TIPSKEHHAA CUCTEMA, NPHYEM ee JiHHefiHas o6ojouka I' — Hopmupyiomee MHO-
xectBo. TpeGyembie onepatopnl T, (n =1, 2, ... ) cTposites Tak. B X BBOAMM
SKBHBAJICHTHYIO HOPMY, YJOBJIETBOPSIOILYIO TPeGOBAHHAM NpeNJOXEHHs 2
oTHocHTeNbHO I' (06osHauuM ee || - |[). Jasi kaxmoro n onpesessieM o Jemme

uyncio N =N (n,;1 . Ecnu teneps y ¢ X,, 1o anement T,y onpegensercs
€[AHHCTBEHHbBIM OOpasOM H3 YCJIOBHI:
Twy—ye Xy Tyl =minjly+2] (n=1,2,...).
ZEXN

Hokaxem, uto 1im T,S,x = x ans Bcex x € X.

3aMeTHM Ipexje BCero, 4To y
FOSH) =[S0 =F0; (=12..) |1eVEW

4

H, 3HauWr,
lim f(T,Snx) = f(x) ans Bcex feDT. 6)
W3 npepnoxenus 2 nosyuaem ;
lim|| TaSyx || < || ]} > @
C npyrofi cToposnl, no .nemvie —
ITaSeell < (1L inf ) St 2 < (14 L) el - @)
2€X111 )
ConocraBnas (7) u (8), umeem:
lim{| 7:Sx | = | x|l ©

Hs (6) u (9), cornaco npepnoxenuo 2, cienyer
lim|| TpSax —x || =0,

4TO H Tpe6oBaNOCh JOKAa3aTh,
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