I'.1. Cunbko (Yccypuiick)

OB OBOBILEHHOM PE3OJILBEHTE OJJHOI'O CUMMETPUYECKOI'O
NHTEI'PO-JUPDPEPEHIIMAJIBHOI'O OIIEPATOPA HA ITIOJIYOCHU

Paccmatpusaetcs B runbbepToBoM npoctpanctse L (0,+¥) unterpo-aud-
¢depennuanbHoe (H.-11.) BRIpOKEHHE BUIA
aly] =I[y] +k[y], (1)
rae I[y] =- y«+q(X)y — camocompspkeHHOe AuQQepeHIaTbHOe BhIPAKEHUE C

BEIIECTBEHHBIM U CYMMHPYEMBbIM K0d(pdummeHToM ((X) TaKUM, YTO JUIsI JIFOOOTO
+¥

b
b>0 ga(¥) |dx<+¥  a k[y]= OK(X )Y(S)ds — unrerpanbHoe BhIpRKEHUE C He-
0

0
HYJICBBIM  BEIICCTBEHHBIM  CHMMETPHUYECKUM  sapoM [ 'minsOepta-llImutaa
K (X, S) yI1OBJIETBOPSIOIIEE YCIOBUSIM:

a) JuIs JTF0OBIX pemeHnid U(X,| ) ypaBuenus I[y]- 1y=0
+¥

OK(Xsu(s,1 ) [ds<+¥;

0) B OKpPECTHOCTH BEIICCTBEHHOW OCH CYIIECTBYET M PETYJISPHO 10 | pere-
HUE OJHOPOJIHOTO U.-A. ypaBHeHus aly]- | y=0.

Onepanpeii | B L?(0,+¥) nopoxnaercs ksasuauddepeHnnansHblii oneparop
L ¢ MuanMansHOM 06macTeio onpeaenenus D .

O6o3naunM yepe3 A= L + K u.-z1. onepaTop, MOpoKAaeMbIid U.-]T. BRIpaKe-
HueMm (1) ¢ MuHHMAaNBHOM 00aacThio onpeaencHuss Da = Dy, rne Ky =k[y].

B paGore paccMarpuBaeTcs ciydaii nnaekca aedekra (1.1).

[Tycth | , — mpou3BoOIbHOE PUKCHPOBAHHOES HEBEIECTBEHHOE YMCIIO, a F —
JIMHEHHBIHA onIepaTop, ASHCTBYIOMMHA U3 AeeKTHOro moanpocrpancTea N, B NE .

KBaszucamoconpskeHHBIM paciiipeHueM oreparopa F, ompenenseMbiM Or-
paHUYeHHBIM oniepatopoM F, HaszbiBaeTcs onepatop Ag, 3aaHHBIN HA MHOXKECTBE

D, =D, #[F- 1IN,
PaBEHCTBOM
At =Af- T4 +1,Fi (f,1 Dui TN,),
a COBOKYITHOCTh BCEX O00OOIIEHHBIX pe3osibBeHT R omepatopa A ompenensieTcs
paBeHCTBOM (cM. [1])
R =(Aq,-1E)* (Iml >Iml ;>0),

rae F(I ) — mpowusBonbHas peryispHas B MOJYIDIOCKOCTH OIepaTOpHas (PyHKITUS
n3 nedexrHoro noxmpoctpanctea N, B N, He NpeBOCXOAAIIAsS CAMHUIBI IO

HOpME, a Ag;, — KBa3MCAaMOCONPSIKEHHOE paclIMpeHue omeparopa A, ompese-

nsemoe oneparopoM F (I ). beumi nokazaHsl ciieyromme yTBepKIACHUS.



Teopema 1. O6nacts ompenenenus D, =~ KBasucaMoCONpsIKEHHOTO pac-

mwupenus  Ag,, u.-A. omepartopa A €CTb COBOKYIHOCTb BCEX TeX (yHKOMiI
y(x)T D, , KOTOpBIE YIOBIECTBOPSIOT TPAHUYHOMY YCIIOBHIO

y(0) =3 (1)y«(0) (Iml >0), @)
rae J (I ) — mpou3BonbHAs peryisspHas B BEPXHEH MOITYIIIOCKOCTH (PYHKITUS C HE-

OTPUIIATEILHOW MHUMOKM YacThiO, WU oOparmiaercss B OeckoHeuHOCTh. [Ipu 3TOoM
dopmyoii (2) onpenensercs caMOCONPSHKEHHBIE PACIIMPSHHS U.-1T. oniepaTtopa A B

IIPOCTPAHCTBE L*(0,+¥) Torma m Tompko Torna, korna J (I ) ecTh BemecTBeHHAS
MOCTOSIHHAsL MM oOparmaeTcss B 0eCKOHEUHOCTh. COOTBETCTBHE MEXIY KIacCoM
onepatopHbix Gyukiuit F(l ) u knaccom gyukiuit J (I ) B3auMHO 0JTHO3HAYHO.
Iycts f(X) —npoussonsHas Gpynxius us L*(0,+¥), Toraa umeeTr MecTo
Teopema 2. CoBOKYNHOCTb BCceX 00OOIIEHHBIX pe30iabBeHT R u.-1. omnepa-
Topa A rpu JTF000M HEBEIIECTBEHHOM | SIBIISIETCS UHTETPAILHBIM OIEPaTOPOM

R f :+c‘j<(x,s,l )f (s)ds 3
Y (x1)°Y(sl)

¢ smpom  K(x,s,1) = +K(xs1), e J() - MPOU3BOJILHAS pe-

MA)+J (1)
TyJspHas B BEPXHEH IMOIYIIOCKOCTH (PYHKIUS C HEOTPHUIATEILHONM MHHMOW 4a-
CThIO, UM oOpariaerca B 0eckoHeUHOCTh. [Ipu 3TOoM paznuunbiM pyHkuusam J (1)
COOTBETCTBYIOT pa3jIMUHbIC 0000IIeHHbIC pe30abBeHThI. Dopmyitoii (3) onpemens-
eTCsl Pe30JIbBEHTA CaMOCOMPSKEHHOTO PaclIMpeHus B npocTpancTee L2 (0,+¥) u.-
1. oriepaTropa A TorJa M TOJIBKO Toraa, koraa J (I ) ecTh BemecTBEHHAs! TIOCTOSH-
Has Wiy oOpamiaeTcss B 06CKOHEYHOCTb.

3nece  Y(x|) — pelieHrue OIHOPOJHOTO H.-I. YpPaBHEHUS, YJIOBJIET-
Bopsitoree yemoBusaM Y (x,1 )T L2(0+¥) u Y(xI)=Y(xl), a dyaxkuus M(l ), 3a-
BUCAILAS OT PELICHUs] OHOPOJHOTO U.-JI. YPaBHEHMs PErylisipHa B BEpXHEH Mmoiry-
TUIOCKOCTH U UMEET TaM IOJIOKUTEIbHYIO MHUMYIO 4acThb. Aapo K(x,s,1 ) BBIpaka-
eTCsl 4epe3 PE30JIbBEHTY HEKOTOPOTO CaMOCOMPSDKEHHOTO pacimmpeHust nudde-
peHIMaIpHOrO oneparopa L s HekoToporo snemenTa, 3aBucsmero ot f(x) usz
L*(0,+¥).

[HocTpoenust Bcex (opmyn OOOOIIEHHBIX PE30JbBEHT KOHEYHOMEPHOTO
BO3MYIICHUS TU(PepeHIIHaTbHBIX OMEPaTOPOB MOXKHO HalTH B padote [2].
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