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OAHO NJOCTATOYHOE YCJIOBHE IIOJOBHUA
ITIOJIMHOMMAJIBHO OTPAHUYEHHOI'O
OITEPATOPA C2KATHWUIO

§1. BBEIEHUE

Iycts H — (koMmuiekcHOE, cenapabenbHoe) TLIL6EPTOBO MPOCTPAHCTEO,
B(H) — npocTpaHCcTBO BCeX (IMHETHBIX, OMPAHUICHHEIX) OIEPATOPOB, 1€~
cryomx B H. ToBOpAT, 9TO nosoxcumesvnbie cmenenu onepamopa R €

B(H) oepanuuenvt 6 cogoxynnocmu, ecau sup ||R"|| < co. Omeparop R na-
n>1
BBIBACTCA NOAUHOMUGAGHO 02ZPAHUUEHHBIM, €CIU CYILIECTBYeT KOHCTAHTA

M > 0, Takag 4TO
Ilp(R)|| € Msup{|p(z)|: |z] <1} m1a mOGOrO MHOTOWICHA P.

Ouneparop T maswBaercsa cacamuem, ecau ||T|| < 1. fcro, aro y mouwm-
HOMHUAJIBHO OFPAHUIEHHOI'O OMEPATOPA MOJOKAUTEILHEIE CTENEHN OT'PAHY-
YeHBI B COBOKYTTHOCTHU. CKATHE ABIACTCA TTOJMHOMUATHEHO OTPAHTICHHBIM
¢ koucrauTon M = 1 (mepaBenctBo ¢pon HenmanHua; cM., Hampumep, [25,
npexnoxenne 1.8.3]).

Mycre ‘H, K — ruis6epTosn npocrpanctsa, B(H, K) — npocTparcTeo
BCex (JMHENHBIX, OrPAHUYEHHBIX) OIEPATOPOB, AencTByomux u3 H B K.
Omneparopert R € B(H) u T € B(K) nassBarorca nodo6mbimu, eciu cy-
mecTByeT obpamumbiii oneparop X € B(H,K), rakon, uto XR = TX,
obosuauenue: R ~ T. (Oneparop X Ha3bBaeTCA 0OPATUMBIM, €CAU OH
nveeT o2panuuenubiti ooparabi X 1.) fIcHO, ITO OrpaHEIEHHOCTH MOJIO-
KATENbHLIX CTEIEHEN U MOJIUHOMUAMLHAA ONPAHUIEHHOCTE COXPAHAIOTCA
pu moaoouu.

Bompoc 0 TOM, BCAKUE 7 OMEPATOp, Y KOTOPOT'O MOJIOKUTEILHEE CTe-
[EeHU OrPAHWYEHLI B COBOKYIHOCTH, MOZOOEH CKATHUIO, OBLT IMOCTABICH
Céxedanseu—Hagem [24]. OTpunarensbHem oTBeT Ha 5TOT Bompoc gan Po-
reib [9], OH mOCTPOWI OmEPaTop, y KOTOPOIO HONOKUTEIbHLIE CTEIeHN
OrPAHWYIEHEl B COBOKYIIHOCTH, HE ABMAIOIIUNCA TOJIUHOMUAILHO OT'PAHU-
venusM (cM. Takxke [11] u [14]). B [12] 6bw1 nocrasaen sonpoc, Oy et au

Katouesbie c406a: TIOIAHOMUAAILHO OFPDAHUYEHHBIN OTIepaTop, mogobue, cxkarue, Co-
onepaTop, MHTEPIOIANNOHHOE ycroBue Kapaecona.
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BCAKUYU TOJMHOMMAILHO OIPAHUYEHHBIN OIIepaTop mogoben cxkaruio. Or1-
pUIATEIBHBIN OTBET HA DTOT Bompoc xan [usse [22], cM. Taxxe [8] u [21].

IIpumep omepaTopa, y KOTOPOrO HOJOKATEIbLHLIE CTEICHA OrPAHNICHE
B COBOKYNHOCTH, HE ABJSIOIEIOCS MOJINHOMUAIBLHO OrDAHUIEHHBIM, 13 [9]
1 IpUMeEpP HIOIMHOMMAIBLHO OPAHIIEHHOTO OMEPATOPa, He MOJOOHOTO CKa-

Tuio, u3 [22] uMeloT BUL
T() *
(= 2. o

rae Ty u 71 — cxatua. Boopoc 0 JOMOIHUTENBLHBIX YCIOBUAX, TapaHTU-
pytomnx moxobue omeparopa Buga (1.1) cxkartuio, paccMarpusanca B [4]
(cpean gpyrux sompocos) u [1]. Caegymomas TeopemMa — 5TO YaCTHBIN CIy-
van caexcreus 4.2 us [4].

Teopema A [4]. IIycmwv onepamop V nodoben uzomempuu, onepamop T
nodoben cacamuto, onepamop R umeem eud

R= (g ;), (12)

U NOAOHCUMEADHBIE CTENENY onepamopa R oepanuvenst 6 cosoxynmocmu.
Tozda R nodoben coacamuro.

Acuo, aTo onepatop R u3 Teopembl A He 00s3aTenbHO MOLOGEH OIe-
paropy V @ T'. Hampuwmep, ecau R — OfHOCTOPOHHUU CIBUT KPATHOCTH 1,
T0 R Moxer ObiTh mpeacTasaeH B Buge (1.2) u R e mogo6eH omepaTopy
V& T. C npyror CTOPOHBI, UMEIOT MECTO CACAYIOMINE XOPOIIO N3BECTHHIE
TEOPEMBI.

Teopema B [1]. ITycme onepamop U nodoben ynumapromy, nosoxrcu-
meabuble cmenewy onepamopa R oepanuvenvt 8 cosoxynmocmu, u

(5 3)

Teopema C [6]. [Tycmv onepamop V € B(K) nodoben uzomempuu, one-
pamop T € B(H) nodoben cocamuro, A € B(K,H), u R € B(H®K) umeem

eud
T A
R_(@ V)'

To2da R~U®T.
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Tozda onepamop R nodoben cucamuio, ecau u Mmoabko ecal CYu,ecmsyem
onepamop Y € B(K,H), maxoti wmo A=TY —YV, umoeda R~T®V,

NnocroabKryY
I Y\(T A\ (T O\ (I Y
o r1)\ov)=\o v)lo 1)

HokazareascTBo Teopemsl B cu. B [1, ciencrsue 2.2], cM. TakkKe CCbLIKA
TaM, fokazarerbcTBo Teopembl C cM., Hampumep, B [6, §2].
OrmeruM creayomun npocTon GhaxT.

Jlemma 1.1. ITycme noaoscumesvnbie cmenenu onepamopa T € B(H)
oepanuuentt 6 cogoxynwocmu u H = MVN, 2de M u N — (zamxnymoie)
nodnpocmpancmea npocmpancmea H, maxue wmo M u N unsapuanmmns
dasn T, onepamop T|am nodobew uzomempuu u ||T"z|| —, 0 das awbo2o
zeN. Toeda T =T|p®T|n-

HMokazarerscrso. Ilomoxum C = sup,,, ||7"|. Tax kax oneparop T'| pm
NOJ0GEH M30METpPUH, TO CyliecTByeT umcio ¢ > 0, Takoe uro ||T"z|| >
c|lz|| mra moboro xz € M, n > 0. fcuo, uTo

Iz +yll < el + lyll < V(2] + [1y1*)"? = V2|2 @ yll.

Onpegennm oneparop X € B(M @& N, H) no dopmyre X (z ®y) =z + v,
zeM,yeN.Illyctb z € M uy € N. Unmeem

Cllz +yll = IT"(@ + y)ll = IT"=[| = Tyl > ellzl| = 1Tyl —n cll2]-
Hosromy ||z|| < €|z + y|| a1 m068x 7 € M, y € N. U3 omerox
Izl + yll* < (e +yll + llz[)* + [|2[
<1+ e+ + (9) e+
= (1 + 2% + 2(%>2> &+ yll®

3aKmovaeM, 1To omepatop X obparmm u || X 1| < (142¢ + 2(%)2)1/2.
Pasenctso X (T'|pm @ T|n) = TX oueBugHo. O

[IpuBeIeHAEIE HUKE yTBEPKICHUA O MOJMHOMUATHLHO OTDAHWYCHHBIX
oneparopax MOxHO HauTu B [17] wm [13]. Iycrs R € B(H) — nonuno-
MUAJIBHO OFPAHUYEHHBLIA OomepaTop. Torma CymecTBYIOT ABa MHBAPUAHT-
HEIX IOAmpocTpancTBa H, u H, oneparopa R, takume ato H = H, + Hs,
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oneparop R|y, abcomomno wenpepvienviti m omeparop R|y, cuarymsap-
ubid. JI:0601 TOAMHOMUAILHO OPPAHUYEHHBIN CUHTYIAPHBEIN OMepaTop Mo-
NOOEH CHHTYJAPHOMY yHUTAPHOMY onepaTopy. [is abcomoTHO HempephIB-
HOI'0 MOJUHOMHUAILHO OFPAHIIEHHOrO OIepaTopa R KOPPEeKTHO ompexemne-
O H°-ucuucienune, To ecth s aobon pyukuun ¢ € H onpenened ome-
patop ¢(R), u ||¢p(R)|| < M||¢llc, TEe M — KOHCTAHTA U3 ONpPELeICHIUS
TOJMHOMUATLHOU OTNPAHUYEHHOCTH onepaTopa R. g ¢ € H momoxum

?(2) =p(z), z€D. Torna g € H® n
P(R") = p(R)” (1.3)

A T060r0 aGCOMIOTHO HEMPEPHIBHOrO MOIMHOMUATILHO OrPAHUIEHHOIO
oneparopa R. AGCOIIOTHO HENPEPHLIBHBIU MOJAHOMUAATHLHO OTDAHUYICHHBIN
omepaTop R HasbiBaeTCsa omepaTopoM kaacca Cp, ecan cymecTByeT QhyHK-
musa p € H*, Takas 1o ¢ # 0 u p(R) = O [2]. Tak kax omepatop R
kaacca Cy kBasumonoben cxkaruio (cM. [2]), To us [25, 111.4.4] crenyer,
YTO CyIIeCTBYeT BHyTpeHHss (yukumsa 6, rakas aro §(R) = O.

IIycte 0 — BHyTpeHHAA (PyHKIUA, AMEIOMIAA CASTYIOMEe CBOUCTBO:

ecau T — aBCOMIOTHO HENPEpPLIBHLIN
MOJMHOMUAILHO OIPAHNYEHHELIN OIEPaTOP (1.4)
uf(T)=0, 7o T noxobeH C:KATHIO.

W3 (1.3) acuo, uto A obaamaer ceouctBoM (1.4) Torga m TOIBLKO TOrIa,

korga f obaanaer csouctsom (1.4).
Cnegyromas TeopeMa SBIIETCSI OCHOBHBIM DE3YyJIbTATOM HACTOAIICH
CTATHU.

Teopema 1.2. Iycmv Ty — abcomomuo HenpepwvisHbill NOAUHOMUGALHO
02PanuYENNBLE onepamop u cywecmsyem snympennas Pyrwxyus 6, obaa-
darowan ceoticmeom (1.4) u maxas umo 6(Tp) = O, onepamop Ty nodoben

cocamuto, u onepamop
_ T() *
w= (0 1)

NOAUHOMUAALHO o2panuyen. Toz2da R nodoben cocamuso.
Y 5TOoul TEOpEeMEI eCTh MTPOCTOE CICACTBUE.

Teopema 1.3. Ilycmv Hy u Hi — 2uabbepmossr npocmpancmasa, Ty €
B(Ho), Th € B(H1), A € B(Ho,H1), To — onepamop xaacca Co u cyuse-
cmeyem snympennas Gynrxyus 6, obaadaowasn ceoticmseom (1.4) u maxas
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umo 0(Ty) = O, onepamop T) nodoben cacamuio, u onepamop

(T A
k= (@ TO)
NOAUHOMUAALHO 02panuuen. Toeda R nodobew cocamuso.

HokxazaTenscTBo. Oneparop R* uMmeer Ciaeqyomyo MaTPpUIHYO (HhOPMY

B npoctpanctee Ho B Hi:
«  (Tg A
(B 5).

IMockonbky 5(T0*) = 0(Ty)* = O u § obmagaer croicrrom (1.4), K omepa-
Topy R* MOXHO MpUMEHUTHL TeopeMmy 1.2. Il

XopoIo m3BeCcTHO, 4TO eciau § — npousBenenue bismke ¢ mpocTEIMU
gyaaMa {\,}, C D, yI0BIETBOPAIOMMMYI VHTEPIOIALUOHHOMY YCIOBUIO
Kapaecona (onpegesenve namomunaercsa B §3), u T — abCOIIOTHO Hempe-
PBIBHBIN MOIXHOMUAIBLHO OFPAaHUYIEHHBIN oneparop, Takon aro 0(T) = O,
TO

T~ P nTxer(r—rn1)>

nosToMy omeparop I’ mogoben cxkaruio (CM., Hampumep, [5, goOKa3aTelb-
cTBO Teopemsr 2.1], [27, remma 2.3], cm. Takxke demmy 3.1 HacTOAmIEN CTa~
TBHU U CCHLIKK mepeq Hen). Takum o6pasom, npousseaenue Basmke ¢ mpo-
CTBIMU HYJIAMH, yIOBICTBOPSAOIAMY ycaoBuio KapJaecona, 061a1aeT CBOI-
cteoM (1.4). Ucnonbays pesyasTaTst padbor [3] u [26], 1erko yBuaeTsb, 94To0
KOHEYHOE MPOU3BENCHNE TPOU3BENCHNN BIIAIIKE ¢ MPOCTEIMU HYIAME, Y I0-
BJIeTBOpsomuMuy yeaosuio Kapaecona, obnagaer csoucrsom (1.4), cM. HE-
xe Teopemy 3.2. C Ipyrou CTOPOHBI, UCTIOIB3Y S MOCIEIOBATEILHOCTD KO-
HEYIHOMEPHEIX OMEPaTOPOB, PABHOMEPHO MOJIMHOMUAILHO OTPAHUICHHYIO,
HO He ABJAIIYIOCA PABHOMEPHO BIIOJHE MOJIUHOMUAILHO OrDAHUICHHOU
(ompeneseHye BIOJHE MOIMHOMUAIBLHOU OIDAHUYEHHOCTH U [OCTPOEHUE
TAKOU MOCJIEIOBATEILHOCTH ONEPATOPOB CM. B [8,22]), Jerko mocTpouTh
abCOMOTHO HENPEPEIBHLIA IMOJMHOMUAILHO ONPAHUIEHHEIN omepaTop 1,
rakou uto §(T) = O mas HexkoTOpOro mpomssefeHus Buasamke 6 u npum
sToM omepaTop T He mMOZOGEH cxkaThio, CM. mocrenHunn aésan B [10, §5],
cM. Takxke [10, reopema 7.1]. Takum 06pasoM, CyIIECTBYIOT HPOU3BELE-
uus Basmixe, ve obaanatomue csoucreoMm (1.4). ABTop He 3HaeT, cyme-
CTBYIOT JIX APyrue BHyTpeHHue (yHKImuU, obnagamoume couctsoM (1.4),
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KpOMEe KOHEJIHBIX MPOU3BEICHUN MPOU3BEACHUN BUsAIKe ¢ MPOCTHIMU HY-
JIAMY, yIOBJIETBOPSOImMME yeaosuio Kaprecona.

Craresa oprasumszoBasa cregyommM obpaszom. B §2 mokaswiBaercs Teo-
pema 1.2. B §3 nokasbBaeTCs, 9TO KOHEYHOE IPOU3BEEHNE TTPOU3BEICHUN
Basnike ¢ npocThiMu HyIIMEu, yIOBIETBOpsOmmMME yeaoBuio Kapaecona,
obmagaer csouctBoMm (1.4). B §4 ¢ ucmoawszosanuwem mpumepa Jle Mep-
au [15] moxaswiBaeTcs, 4TO Teopema 1.2 He MOXKeT GBITH OGOOIIEHA HA
OIIEPATOPHI, MOJOKUTEILHBIE CTEMEHN KOTOPBIX OIMPAHUYEHBI B COBOKYII-
HOCTH.

§2. [JOKA3ATEJIbCTBO TEOPEMBI 1.2

Caegyromue I1eMMBL TPOCTHI U XOPOIIO U3BECTHHI.

JlemMma 2.1. ITyempv R € B(H) — noaunomuaibno o2panuvuennbii onepa-
mop u H = H, +Hs, ede H, u Hs — unsapuarmmubie nodnpocmpancmesa
das R, maxue umo onepamop R|y, — abcomommuo nenpepvisnbiil, a onepa-
mop Ry, — cuneyaapuvrii. [Iycme M — ungapuawmmuoe nodnpocmpamcmeo
das R, maxoe umo onepamop R|y — abcoaromuo nenpepvisuwii. Tozda

M C H,.

HokxazaTenscTBo. O6o3HauuM 4Yepes () mpoexTop Ha Hs MapaienbHO
Ha, 10 ectb Q € B(H), Qln, = In, u Qln, = 0. Torna QmR[m =
R|y, Q| m- Tak kak oneparop R|rq — aBCOMIOTHO HENPEPHIBHBIN U OIEPa-
top R|y, — curryasapusit, 70 Qap = O (em. [17] win [13, npenmoxenue
15]). OTo osnagaetr, uro M C H,. O

Jlemma 2.2. ITycmv R — noaunomuaibho o2panuuernnbit onepamop, M —
€20 uneapuarmuoe nodnpocmpancmeo u onepamopvt Raq u Py R —
abcomommuo nenpepwuisubie. Toeda onepamop R — abcoaommuo nenpepvis-
Hbll.

MokazaTenscTBo. O603HAYMUM UYepe3 H TPOCTPAHCTRO, B KOTOPOM Jeu-
crByer R, m nycts H, u Hg — Takue xe, kak B.aemme 2.1. Torqga M C H,,
crenosaremsuo, ML D ‘HE. flcro, aro mpocrpancrea ML u Hi mrBapu-
anTHel 1ua R, Ry = (Pyr Rl )™ m Ry = (P Rlygr)™. Une-
em Py Rly . = R|y,, nosTomy onepatop Pji Rly 1 — curryasprsm [13,
npenoxenne 16]. Takum o6pasom, onepatop R*|y 1 — curryasprsm [13,
npemaoxkenve 14], u, Tak xkak oneparop R*| L — abCOIIOTHO HEmpepbIB-
HBIH, 3aKTI0TaeM, 910 Hy = {0}. O
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Caenymolas TeopeMa OCHOBAHA HA TeopeMe A, SBIAIOMIENCS TaCTHBIM
caydaem caegcreus 4.2 us [4].

Teopema 2.3. Ilycmv Ho v K — 2uavbepmoswvr npocmpancmea, Ty €
B(Ho) — noaunomuaswmno ozpanuuennvii onepamop kaacca Cy u cyuwe-
cmeyem snympennas Gynryusa 6, obaadaowas ceoticmsom (1.4) u maxas
umo 0(Ty) = O, V € B(K) — abcoarommno menpepvisnas u3omempus,
onepamop A € B(K,Hoy) maxos, wmo onepamop

R= (g é) 2.1)

~ NOAUHOMUGALHO 02panuvenublli. To2da onepamop R nodoben cacamuio.

Hoxa3zaTenbcTBo. Ilo memme 2.2 omepaTop R — abCOTIOTHO HEIPEPHIB-
HBII, no>TOMY oneparop #(R) koppekTHo onpegenet. [Tosoxum

M = closO(R)(Ho & K).

fcuo, uto RM C M u 8(Ppi R pqr) = Ppr6(R)|pr = O. Tax xax 6
obaagaer ceoucteoM (1.4), omepaTop Py 1 R| 1 MODOGEH CKATHIO.
IMokaxewm, aro Ry ~ V. Hycrs Ay € B(K,Ho) — omeparop, Takon

o o(R) = (g 9’(4‘3)) . (2.2)

W3 pasencrsa RA(R) = 6(R)R, 3amucanHoro B MarpudHoun ¢opme, 3a-
KJTIOIAeM, ITO

ToAg + AG(V) = AyV. (2.3)

Monoxum X = 0(R)|k. Us (2.2) acuo, uwro M = clos X K. Takum o6pasom,
X € B(K,M) u X geucrsyer o ¢popmyie Xz = Agz & 0(V)z, z € K.
Nnmeem

1Xa|* = [|Agz|® + 10(V)z]* > [0(V)a[|* = |||

(mockoubKy GyHKIUSA § — BHYTPEHHAA U omnepaTop V — abCoMI0OTHO Hempe-
peiBHas usomerpus). [losromy oneparop X obparum. U3z (2.3) caenyer,
aro R|pmX = XV. Takum obpasom, oneparop X peaausyer COOTHOLIEHIE

Mgr noryumnu, 9To omepaTop R mMeeT MHBapMAHTHOE MOAIPOCTPAH-
ctBo M, takoe uro omeparop R|a momobed msomerpum, a omepaTop
P+ R| pq+ momobGen cxkarumio. ITo Teopeme A omeparop R moxoben cxa-
THIO. O
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3ameuanue 2.4. Ilycts omepatop R umeer Bux (2.1), roe V — msome-
rpus. [o reopeme C (cMm. BBegenue), oneparop R momoben cxkaTuwo Toria
U TOJBKO TOrIa, KOoraa onepaTop Ty MOL06EH CKATHUIO U CYMIECTBYET Ome-
parop Y, rakou uro A = ToY — YV, u Torga

(0 7)n=(5 V) ) (24

Tenepb TpeamoaOX)UM, UTO OmepaTop R yIOBIETBOPAET YCAOBUAM TEO-
pemnl 2.3. Torga cymectsyet omepatop Y € B(K,Hp), Takon uto A =
ToY —YV. Ilycrs oneparop Ag onpegenes B (2.2). U3 (2.4) u (2.2) nerxo
yBugeTb, ato YO(V) = —Ay, To ects omeparop Y MoxeT ObITH ompe-
nener Ha O(V)K emmucTBeHHBIM 06pa3soM. ABTOp He 3HAET, KAK MOMKHO
ompeneants Y ua K © 0(V)K, cm. Takxke npumep 4.1 uuxe.

IIpegmoxenue 2.5. [Tycmv Hy, Hi, K1 — cuabbepmossr npocmpancmea,
To € B(Ho), T, € B(Hl), Vi e B(Kl), K e B(Hl,lCl) u A€ B(Hl,Ho).
Hoaooncum H = Ho & Hy, K =K1 & Hy,

v:(Vl K)GB(IC), R:(TO A)eB(H)

O T1 (0) Tl
u
o, O A
Ro=|0 Wi K| eBMHyaKk). (2.5)
O 0 T

Tozda K1 — unsapuawmmuoe nodnpocmpancmso das Ry u Ry umeem cae-
dyrowuii 6ud ommocumenbno npedcmasaenus npocmpancmsa Hy @ K 6
sude K1 & H:

Ro = <8 1’;) € B, & H). (2.6)
1) Hycme noaoscumeavubie cmenenu onepamopa V o2panuuenvt 6 co8o-
rkynwocmu (nyemo V. — nosunomuassno oepanuvuenuviii onepamop). To-
2da nosoxcumenbubie cmenewu onepamopa R oepanuuensvt 6 co80Kynmo-
cmu (R — NOAUROMUAALHO 02PAHUUERHBIT ONEPATNOP), ECAl U TMOALKO ECAl
nodoMcumMesbrbie cmenewy onepamopa Ry o2panuuenvt 6 cosoxynmocmu
(Ro — noaunomuaivno oepanuuenwvili onepamop). 2) Iyeme V. — uzome-
mpus. Toeda onepamop R nodoben cacamuio, ecau u moabKko ecau one-
pamop Ry nodoben cocamuio.
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HMoxkazareancTBo. 1) [Iycts n — marypaasuoe uucao, K, € B(H1,K1) n
Ay € B(H1,Hp) — omepaTopsl, Takue 9To

n_ (VI Kn n_ (Tg" An
14 —<© Tln) u R—<@ T1n>

HpOCTOG BBEITUC/IEHNE ITOKA3BIBAET, ITO

™™ 0 A,
Rg = O Vln K n
0O O Tr

SAcuo, uTO cTemenu omeparopa V OrpaHUYEHBI B COBOKYITHOCTH TOTIA U
TOJBKO TOTA, KOT'[a HOPMBI OIEPATOPOB U3 MATPUIHOTO MIPENCTABICHU
omnepaTopoB V™ orpaHudeHsl PABHOMEPHO TI0 N, U TO JKe CAMOe BEPHO /I
R u Ry. Orcioga crenyer yTBepXKaeHUe 00 OrPAHUYEHHOCTHU CTENEHEen B
COBOKYIIHOCTHU. YTBEPXKIEHUE O MOJIMHOMUAIBHON OTPAHUIEHHOCTH TOKA-
3BIBAETCS AHAJIOTUIHO.

2) Mlycts V' — msomeTpus, Torga Vi — u3oMeTpus, IOCKOIbKY Vi = Vi, .
Ecau oneparop R mogoben cxkaruio, To omepatop Ry momzobeH cxaTuio
no Teopeme A, rak kak Ry umeer Bup (2.6). Ecau oneparop Ry mogoben
cxaTuio, To oneparop R mogoben cxkaTuio, moromy 4To R ABaseTcs koM-
mpeccuen onepatopa Ry Ha ero KOMHBapUAHTHOE MOAIPOCTPAHCTBO. [

[okazaTeabcTBO TeopeMbl 1.2. He ymassas oOIIHOCTH, MOXHO Ipen-
MOJIOXKUTH, 9TO 1] — BIIOJHE HEYHUTAPHOE CxKaTue. [[efcTBUTENBHO, IIyCTh
Ty — cxaTue, Y — obpaTumeri omepaTop u YT1Y ~! = T5. Torga

Ry = (@ Y> R(@ Y—l) = (@ T2>'

Kpowme toro, To = T35 & U, rae T3 — Bonosne HeyHuTapHOEe cxartue, a U —
YHUTAPHBIN onepaTop. Toraa

T() A1 A2
RR=|l0 75 O],
o 0 U

rae Ay u Ay — nogxomsamue onepatopsl. 1o Teopeme B (mpumenennon x
RY), omepaTop Ry mono6eH c:KaTuw TOrQa 1 TOIBKO TOTIA, KO8, Olepa-

TOp (fg; ;{;) moxo6eH CXKATHUIO.
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Taxum o6pazom, mycts R = <T0 A>, rae 6(Ty) = O u T; — Buoane

0O Ty
meyruTapuoe cxartue. O603HaMMM Uepes V MUHMMAILHYIO H30METpUIe-
ckyio mmiaramuio cxkaTusa 1. Tak kak cxxarTue T BIOJHE HEYHUTAPHO, TO
V' — abcomorro HenpepwiBHas usomerpus (cM. [25, reopembr 1.4.1 u I1.6.4]).
Vi
Nmeem V = ( 0 T
omepaTop Ry no popmyae (2.5). o npemnoxenunto 2.5 (1) oneparop Ry mo-
auHOMUAILHO orpanudeH. [Io Teopeme 2.3 oneparop Ry mozoben cxaTuio.
ITo upemnoxenuto 2.5 (2) oneparop R mogoben cxarTuio. O

) I HeKOTOpEIX omepatopoB V) u K. Omnpenenum

§3. O ®YHKIUAX, YIOBJIETBOPAIOMNX YCJOBUIO (1.4)

B sTom maparpade 6ygeT I0Ka3aHO CYyIECTBOBAHIE BHY TDEHHUX (DYHK-
uui, yxosreTsopswoomux yenosuo (1.4) (teopema 3.2). Taxxe Gymer mo-
Ka3aHO, YTO KOHEYHOEe POu3BeseHne (MYHKIWN, YAOBICTBOPAIOMINX YCJIO-
Buio (1.4), rakxe yzgosrersopser ycaosuio (1.4) (mpegnoxenue 3.3).

Hamomuum ompenenenus. [lycts D — OTKPBITEIN e IUHUYHBIN KPyT. [l

A € D monoxum by(z) = |i\ 1>\ )‘z,

{Mtn CDu Z(l —|An]) < 00, TO mpouseesenne B = Hb,\ CXOMATCA

z € D. Xopowo u3BecTHO, YTO ecan

7 Ha3BIBAETCA npouaee(?enuem Baswxe. Honoxnum By, = H by, - Hocie-
k#n
JBOBATEIBHOCTH { Ay}, C D yIOBIETBOPAET UHMEPNOAAYUOHKOMY YCAOBUIO
Kapaecona (nna xkpatkocrn, yeaosuto Kapaecona), ecmm inf,, | B, (\,)] > 0.
MIycts {6y }nen — MOCIEAOBATETLHOCTL BHY TPEHHNUX (DYHKIWN, TaKas ITO

npouseenerne § = [[ 0, cxogurca. IocrenoBarensHOCTs {6y tnen yiIO-
neN
BJIETBOPAET 0000Uennomy ycao8uo Kapaecona, eCam CyIecTBYeT GHUCIO

d > 0, Takoe uto |0(2)| = dinfpen |0n(2)| o Becex z € D. Xopomio ussect-
HO, 9TO MOCIeJOBATETLHOCTE { Ay}, C D ynosaersopser ycrosuio Kapae-
COHA TOrJa M TOIBKO TOr[a, KOTAa MOCIeIOBATENLHOCTD {by, }n yIOBIE-
TBOpsieT 0600wmEeHHOMy ycaoBuio Kapaecona, cm., Hanpumep, [19, §IX.3]
wiu [20, remma 11.C.3.2.18].

Cremyromas JeMMa ABIACTCA HEHOCPEICTBEHHBIM CJICICTBUEM PE3YyJIb-
raToB u3 [26, §3.4], cM. Takxke [19, §IX. 2, IX.3] uan [20, Teopemer I1.C.3.1.4
u I1.C.3.2.14]. Ipyroe moxkasaTembCTBO cM. B [7, Teopema 4.4]. Moxaza-
TETLCTBO JEMMEBI TPUBOAUTCA 3J€Ch MOTOMY, UTO Pe3yabTaThl u3 [26]
cpOPMYIUPOBAHEL TOIBLKO 1A KOMIPECCUN OTHOCTOPOHHEr O CABUTA KPAT-
Hoctum 1.
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Jlemma 3.1. ITyemb 0 = [] 6,, 2de {0y} neny — nocaedosameavbnocmo
neN
sHympennur Pynxyui, ydossemsoparowas obobuennomy ycaosuso Kap-

aecona. ITyemv T — abcoaromuo Henpepvienblil NOAUHOMUGALHO O2DAHU-
wennubiti onepamop xaacca Cy, maxot, wmo 0(T) = Q. Toeda

T~ P Tlers., (1)-
neN

MokazaTenscTBo. O603HAYMMM UYepe3 H TPOCTPAHCTRO, B KOTOPOM Jeu-
creyer T, u monmoxuMm H,, = ker 0,,(T") znsa scex n € N. IIyctsb { iy fnen €
¢>°. Torga cymecrByer Gyukmusa @ € H, takas 910 @ — f, € 0, H>
st Bcex 1 € N ([20, reopema I1.C.3.2.14], wiu [26, Teopembr 2.3 u 3.4],
umn [19, §IX.2 u §IX.3]). Acuo, uro ¢(T') — orpaHu<ueHHBIN OIEPATOD, U
o(T)|x,, = pnlr, nmsascex n € N. Mbl noayamnm, 9T0 /s JH060K MOCIe-
JIOBATEIBHOCTH {fin nen € £°° oTOOpakeHme

an '_)Z,Ufnzna rae T, € Ha,
n n

orpauudeno. [Ipumenss [20, reopema I1.C.3.1.4], mmm [26, Teopema 2.1],
unu [19, §VI.4], noayuaem, aTo oTobpaxkenue

X:H — ®penHn, Z Ty > OneNTn, Tn € Hay,
neN
orpanmdeno u ob6parumo. flcuo, uro XT = (BpenT|n, )X, TO ecTb
T~ @nENT|Hn . O

Teopema 3.2. IIyemv N € N, By,...,By — npoussedenus Baswxe c
NPOCMBIMY  HYAAMY,  YO0BAEMBOPAOWUMY  Ycaosuto Kapaecowa, u
0 =By ---By. Toz2da 6 obaadaem ceoticmsom (1.4).

[MokasareabcrBo. Ilo Teopeme 5.5 u3 [26], cm. Takxke [19, §IX.5] min
[20, I1.C.3.3.5(c) (ii), (iv)], @ =[] On, rae {0y }n yIOBIETBODAET OGOOLIIEH-
n

momy ycaoBuio Kapaecona u 6, — koHeUHOE mpousBenenue bBuasmke, mpu-
aem deg 6, < N mua Bcex n, rae deg v — 3TO KOIUIECTBO HYJIEH KOHETHOTO
npousBenenus Busmike 9 ¢ yIeTOM UX KPATHOCTH.

IMycts T — aGCOMIOTHO HENPEPLIBHLIN MOIMHOMUAILHO OrPAHUYIEHHBIN
omeparop, Taxor uto §(T) = O. Iomoxum T), = Tlierg, (7). Tax xax
{6,.}n, ynosrerBopset 0606mmennomy yeaosuio Kapaecona, To mo aemme 3.1
MOJIydaeM, ITO

T~ @,Th. (3.1
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IIycts n puxcuposano. Tak kak 0,(T,) = O u degh,, < N, To cyme-
CTBYET MHOT'OYIEH Py, TAKOU 9T0 Py, (T,) = O u degp,, < N. Ilo Teopeme 2
u3 [3], cymecrsyer koucranra C' > 0, 3aBucsamas Toabko ot N, u o6pa-
TUMEIA omepaTop X,,, TaKue 9To

IXall| X, ' <C m Rp:=X,T,X," - cxarue. (3.2)

Ormerum, aTo Teopema 2 u3 [3] chopmynuposana g omeparopa I €
B(H), roe H — rmab6eproro mpoctpancteo u dim H < N, oqHAKO yCioBHe,
UCIONB3YEMOE B OKA3ATEALCTBE — 3TO CYIIECTBOBAHNE MHOT'OUICHA P, Ta-
koro uato p(T) = O u degp < N. Koneuno, ecin T € B(H) u dimH < N,
TO cymecTByeT MHOrowieH p, Takon ato p(T) = O u degp < N, HO o6par-
Hoe HeBepHO. Taxum o6pasom, Teopema 2 u3 [3] copmyaupoBana B 6omee
crabou gpopme, IeM IJOKA3aHAa.

3akIovueHre TeOpeMbl CrenyeT u3 cooTHomenun (3.1) u (3.2). O

Ipegnoxenne 3.3. Ilycmv swympennue dyuxyuu 0y u 01 obaadarom
ceoticmeom (1.4). Toeda Pywkyus 6pf; obaadaem csoticmsom (1.4).

HMoxkazareancTBo. llycts T € B(H) — aGCOIIOTHO HEMPEPLIBHLIN TOIA-
HOMHUAJIBHO OTPAHMYEHHLIN omeparop, Takon 4To (Af1)(T) = O. Ioso-
xKuMm Hy = kerﬁo(T), Hi = HSHo, To = T|H0 nl = PH1T|H1. Acwo,
aro 0y(To) = O u 01 (T1) = O. o ceoucrsy (1.4) oneparop T nmozoben
cxkaruio. [lo Teopeme 1.2 onepaTop T momo6eH CKATUIO. Il

3ameqganue 3.4. [Ipemioxenue 3.3 gaeT Apyroe IOKa3aTEILCTBO TEOPE-
mbl 3.2. Umenno, eciu B = B --- By, rge B, — npousBegenus Busmike
C IPOCTBEIMU HYyJAME, yIOBJIeTBOpsaommME ycaosuio Kaprecona, mra Bcex
1<n< NuN < oo, To B obaagaer coucrsom (1.4), noromy 4uro
Bce B, obmagaoT ceouctsoM (1.4). DTO IOKA3ATEILCTBO HE UCIOJIB3YET
pesynbTaThl paboT [3] u [26], HO He JaeT OLEHOK HOPM OIepaTopa, Peasr-
3YIOIIETO MOoA06Ue MOIMHOMUATLHO OTPAHIYEHHOTO ONEPATOPa CKATHUIO, B
TO BpeMsa Kak paboTe [3] u [26] cogepxaT Takue OLEHKH.

ABTOp HE 3HAET, CYMIECTBYIOT M APYTHUe IPUMEPH PYHKIMN, 0014 13-
o ceoucTsoM (1.4), Kpome QYHKIUN U3 YCJIOBUA TEOPEMBI 3.2.

§4. TIPUMEPHI

B sTom maparpade paccMaTpuBaeTCA MONBITKA MPAMOLO IOCTPOEHUs
OIepaTopa, CIUIETAIOMIEr0 MOJIMHOMUAAIBHO ONPAHWYEHHBIM ONepaTop u3
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TeopeMbl 2.3 ¢ cxaTueMm, cM. 3amedanue 2.4. Takxke C UCIOTHL30BAHU-
em mpumepa Jle Mepan [15] mokaseiBaeTCs, ITO yTBEPKACHUS HACTOSA-
HIEH CTATHYU O NOIMHOMUATLHO OTPAHUIEHHEIX OEPATOPAX HE MOT'Y T OBITH
0GOOIIEHET HA OMEPATOPEI, O KOTOPEIX MPEANOJATrAeTCA TOMILKO TO, ITO WX
MOJIOKATENLHLIE CTEMEHN OrPAHMIEHEl B COBOKYITHOCTH.

4.1. O mocTpoOEeHUH CILIETAIOIIET0 oIlepaTopa.

IIpumep 4.1. Ilycts 6 — BryTpenHas QpyHKua, 006/1aIaI0MAa CBOUCT-
BoM (1.4), a V € B(K) — abcoaoTHO HenpepbIBHAA u30MeTpud. 1lomoxum
K1 = G(V)K:, Hi =Kok, V= V|]C1, T = PH1V|H1, K = PIC1V|H1-
Mycrs Ty € B(Ho) u A € B(H1, Ho) TAKOBHI, UTO OmEPATOD

(T, A
w5 n)

nonuaoMuanbuo orpannder u §(R) = O. Onpegenum Ry o popmyie (2.5).
ITo npegmoxenuio 2.5 (1) oneparop Ry NOIMHOMUAIBHO OrPAHUYIEH. 3aMe-

TuM, 9410 Ry mmeer Bupg
_ TO *
Fo = (@ V) '

ITo Teopeme 2.3 omeparop Ry momoben cxkaruto. IIycts Yy € B(K, Hg) —
omeparop u3 3amevdanus 2.4, npumeneHHoro k Ry. IIpunumas Bo BHEMA-
uue pasercTBa §(R) = O u (2.4) (gna Ry u Y1), J1€rko 3aKIHO4MUTH, YTO
Yilk, = 0. Homoxum Y = Y|y, . Torga

3 I Y\, (To O\[(I Y
wemwovr e (3 0)n=(5 O Y). a

Teneps mpeamonoxknm, ato § = B = [[by, — npoussegenue Busmr-
n

_ A=z
ke ¢ npocreivu HymMu {An}n (3zeck ba(2) = {55, 2, A € D), a
V' — 0OZHOCTOPOHHME CABUI KPATHOCTH 1, TO €CTH ONEPATOD YMHOXKEHUA

Ha HE3aBUCUMYIO mepeMenHyIo B npocTpancTse Xapaun H2(D). Momoxmm

_ S e P o _
By, = J] b, m kn(z) = TBn(z), z € D. Torga H1 = Vypkn,
k#n n#

|knll = 1 u Thk,, = A\pkyn. Kpome Toro, nycrs {e,}, — oproHOpMUpOBaH-
HBIM Gasuc npocrpancTsa Ho u Toe, = Apen. Ilonoxum aj, = (Ak,,e;)
JJIA BCeX MHIEKCOB N, j. [us ¢ € H* momoxum A, = Py, o(R) |, . Jlerko
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BUAETH, ITO

An) — (A .
(Anpkn; ej) = wa]‘na J # n, (Atpkna en) = cp’(/\n)ann

An — Aj
(4.2)
Tax xak Ap = O u B'(\,) # 0 ansa Bcex n, u3 (4.2) s3axmodaeM, ITO
ann = 0 maa Bcex n. llosTomy

(Apkn,en) =0  mma aobon dysxunm ¢ € H. (4.3)
Taxxe
R(AB, /B, (0)kn @ kn) = M(AB, /B, (\n) kn @ kn)- (4.4)
Mycrs Y € B(H1, Ho) ynosrersopsier yeaosuio (4.1). Torga
A, = o(T)Y —Yo(Th) mua mobon dpysknmu ¢ € H™. (4.5)
Monmoxum «,, = (Yky,e,). U3 pasercts (4.3) u (4.5), IpUMEHEHHBIX K

¢ = Bp/Bp(\n), 1€rko yBUAETH, ITO
Ykn = —Ap, /B, (A)kn + Qnen 118 BCEX N. (4.6)

Temepb NPEANOTOKUM, UTO MOCIELOBATETLHOCT {Ap }, YAOBIETBODS-
et ycaosuro Kapraecona (onpenenenue manoMmuuaerca B §3). Io aemme 3.1
cemenctro {ky, } , SKBUBAJIEHTHO OPTOHOPMUPOBAHHOMY 0A3KUCy IIPOCTPAH-
crBa Hi, TO ecTb cymecTByeT obparumbmir oneparop X € B(H;), Takon
4aro cemenctso { Xk}, — OPTOHOPMUPOBAHHBIN GA3KUC IPOCTPAHCTBA H) .
Tax:xe 1o Jemme 3.1 ceMercTBO IPOCTPAHCTB

{enV (4B, /B.(0n)kn @ kn) tn
DKBUBAJIECHTHO OP TOTOHATHHOMY CEMEICTBY MPOCTPAHCTB, TOTOMY 9TO 3THU
OPOCTPAHCTBA — 3TO COOCTBEHHBIE MOAMPOCTPAHCTBA MOIMHOMUATLHO O-
panudensoro oneparopa R, takoro uro B(R) = 0. Kpowme Toro, u3s pa-
BercTBa (4.3) umeem (en, Ap, /B, (A, )kn D kn) =0m
1< 4B, /B, 0y kn @ kn|l < (M /6% +1)1/2,

rue M - KOHCTaHTa 13 yCJIOBUA HOHHHOMHMBHOﬁ OI'PAaHNYIECHHOCTHU OIIe-
paropa R, a § = inf,, |B,()\,)|. Taxum o6pazom, 06beIUHEHNE CEMENCTB

{entn  m {AB,/B.(x)kn © kn}n

SKBUBAJEHTHO OPTOHOPMUPOBAHHOMY Oasucy mpocrpaucTsa Ho @ Hy. Ilo-
DTOMY OIepaTop Z, NeHCTBYIOMNN IO (POPMY/IaM

Zen=en, Zkn=Ap,/B,(\,)kn ®kn 1011 BCEX MHIEKCOB n,
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orpanmyeH. flcHo, uTo oneparop Py, Z|y, Takke OrpaHUYeH U
Py, Zkn = A, /B, (An)Fn-

Mur sakmouaeM, 9To oneparop Y, onpenejeHubin popmyaon (4.6), orpa-
HUYeH [/ JE000 OrPAHUTIEHHOU OCIeI0BATEILHOCTH {ay fr .

B cayuae, korga B = Bj - - - By — npoussenenne Busmke ¢ mpocTeIMEI
HyJamu, rae By, ..., By — npousBenenns bisiike, Hym KOTOPBIX yI0OBJIE-
TBOPAIOT yciaoBuio Kapiecona, HO MOCIE0OBATEIBHOCTE HYJIEU TPOU3BEIE-
Husa Basmike B we yaoBaeTBopsAeT ycaoBuio Kapaecona, aBToOp He 3HAET,
IJISI KAKUX TTOCJA6I0BATENBHOCTER { vy } 1y, OTIepaTop Y, onpegenenHsin Gbop-
mymon (4.6), orpanunyen. OQguako no TeopemMam 2.3 u 3.2 Takue MOCAETO-
BaTeabHOCTU {Q), },, CYMIECTBYIOT.

4.2. O6 omepaTopax, HOJOXNTeJIbHbIEe CTEIEHU KOTOPBIX Orpa-
HUYEHLI B COBOKYIHOCTH. acTHbIE ciaydau JeMMbl 3.1 u Treopemsr 1.2
MOryT OBITH TTEPedOPMYIUPOBAHLI CACTYIOMUM 0OPA3OM.

IIpeanoxenne 4.2. [Iyemv H — 2uabbepmoso npocmpancmeo, {x,}n C
H, H = Vpxp, nocaedosameavnocmv {Ap}t, C D maxosa, wmo A, # Ag
npu n # k, {A}n C D ydosasemsopsem ycaosuro Kapaecona u one-
pamop T € B(H) deiicmeyem no gopmyae Tz, = \,x, das 6cex n.
Iyemy € — 2uavbepmoso npocmpancmeo, {€,}, — 0PMOHOPMUPO6aHHbLTE
6azuc npocmpancmsa € u onepamop D € B(E) deticmsyem no dopmyae
De,, = Apen 0aa 6cexn. Ecau T — noaunomuaibro 02panusenubili onepa-
mop, mo T =~ D.

IIpegnoxenne 4.3. [ycmv £ — 2uabbepmoso NPOCMPAHCMBEO ¢ OPMO-
HOPMUPOBAHHBIM Oa3ucom {e,}n, nocaedosameavrocmv {A,}, C D ma-
K08a, umo A, # A\ npun # k, {\n}n C D ydosaemsopsem ycaosuio
Kapaecona u onepamop D € B(E) deiicmsyem no gopmyae De,, = \e,
oasa ecex n. Iyemv H — 2uabbepmoso npocmpancmeo, T € B(H) — coca-
mue v A € B(H,E). Ioaoxcum

= D A
—\O0 T/
Ecau R — noaunomuasbno oepanuuennvii onepamop, mo R nodoben coca-
muio.

IIpumep u3 [15, npeanoxenue 5.2] nokasbiBaeT, 9TO NpeIoKeHus 4.2
7 4.3 He MOryT OLITH 0OOOIIEHEI HA, OMEPATOPHI, Y IOBIETBOPSIONINE YCIO-
Buio Tagmopa-Purra, TO ecTh Takume omepaToOphl, AN KOTOPHIX HMEET
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mecto omenka |[(T — zI)71| < C/|z — 1| mpu 2 € C, |2| > 1, a1a mexo-
Topou KoHCTaHTHl C' > 0, U, CIeI0BATEILHO, HA, OMEPATOPHI, ¥ KOTOPHIX
HOJOXKUTENBHBIE CTEIIEHN OrpaHu4IeHsl B coBokynHocTu ([16, 18, 28]); cM.
Takxke 6oTee MPOCTOE T0KA3aTeabCTBO B [27]. [IpuBeneM kpaTkoe uaioxe-
ure npumepa Jle Mepau.

IIycts £ — ruas6EpPTOBO MPOCTPAHCTBO ¢ OPTOHOPMUPOBAHHBIM (A3M-
com {en }py. CymecTByer cemencTso {agn}s,—o C C, Takoe 10 mocte-
JOBATEIBHOCTD {Tp }02 (), OIpeAeIeHHAs IO POPMyIaM

0o
Ton = €2n, Toan+1 = €2n+1 + Zakne2ka n 2 07 (47)
k=0
uMeeT Caenyoiue CBOHUCTBA:
[znl <1, sup||Pnll < oo, (4.8)
n>0

rge oneparop P, € B(E) mencryer mo dgopmyre P,z = xi, k < n,
Ppzr, = 0, k > n, HO TOCTENOBATEILHOCTE {Xy, } 22 HE ABAAETCA GE3YCIO0B-
HBIM GazucoMm mpoctpancTBa &. Ilycrs {A,}22, C (0,1) u Ay < A1,
n > 0. Oupegeaum oneparop T € B(E) mo popmyne Tx, = Ap&y 109 BCEX
n > 0. Ilo [27, aemma 2.2], T' ygoBaeTBopsier ycaosuio Tanmopa—Purra.
CrenoBaTeapHO, TOJOKUTEILHLIE CTEIeHN onepaTopa I OrpaHuIeHEL B CO-
BokynHOCTH (CcM. [16,18,28].) Tlomoxkum

go=\em &=\ e,

n>0 n=0
Doezn, = Aanean, Dieapt1 = Aoppi€2n41, n =0,

Jlerko BugeTh, uTo T uMeer BUI

T = <%° 1‘341) , (4.9)

rae A € B(&1,E&) — mOAXOMAIIAT OIIEPATOD.

Teneps npegnosoxuM, 9to {Ap}5, yroBrerBopseT ycaosuto Kapoe-
cona. Eciu mpennonoxurs, aTo onepaTop 1 momoGeH CKATHUIO, TO TOIK-
HO OBITH BBIIIOJIHEHO cooTHowmeHune 1 ~ Dy @& D;. Ho »aTo coornOmeHne
O3HAYAeT, 9TO {Zy}52, — 6e3ycaoBHBIN 6asuc mpocTpancTsa &. Iomy«au-
au npotuBopeune. Takum o6paszom, T uMmeeT BUI KaK B mpemnoxenun 4.2,
uo T He yIOBIETBOPSAET 3aKIi0vueHnto npeatoxkenns 4.2, Takxe, Tak kak T'
umeer Bug (4.9), ro T umeer Bug kax B npegnoxenun 4.3, uo T e ygo-
BJIETBOPAET 3AKIIOUEHUIO Npeaaoxerus 4.3.
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3amewanne 4.4. [Ipuvep cemeircTsa {aky, }§,—g, TAKOTO ITO MOCTETO-
BaTEIBLHOCTb {Tp}02 ), onpeneaenHas dpopmyramu (4.7), umeer HyXKHEIE
CBOHCTBaA, MOXeT ObTh HaugeH B [23, npumep I11.14.5, c. 429]. UmenHo,
MPEATIONOKUM, ITO IOCTEI0BATEILHOCTS {4y } 22 ) IMEET CIeAyIOIIne CBOM-
cTBa:

oo oo
an =0, E na%<oo, u E ap = 00.
n=0 n=0
Ionoxum
arn, =0, ecmk <n, U Qpp = ag_p, ecIak = n. (4.10)

Torma cemeitctBo {aks, }io,—o UMeeT HyxHBIe cBocTBa. [IycTs {a,}po,
— MOCIeZOBATENBHOCTE (HE OO3aTENBHO HEOTPULATEIBHBIX) KOMILIEKC-
oo
2 o o]
HBIX IHCEI, TaKaf ITO Y |an|® < 00, ceMencTBO {ayn }55,_o ONPEIeIeHo
n=0 ’
dopmynamu (4.10) 1 mocre10BATEABHOCTD { Ty 152 o ompeeneHa GpopMyra-
mu (4.7). Iomoxum

o0
p(z) = Z anz", ze€D. (4.11)
n=0

Jlerko BUgeTH, 9TO ycaoBuA (4.8) BHINOJIHAIOTCA TOTAA U TOJBLKO TOTIA,
korga omeparop Lankena ¢ camsomoM o, ¢(z) = zp(Z), z € T (T — exn-
HUYHASA OKPYKHOCTB), OI'PAHUYEH, TO ecTh Koraa ¢ € BMOA, B To Bpems
KaK [MOCIEJOBATEILHOCTD { Ty 0O ) ABIACTCA GE3YCJIOBHEIM 0A3MCOM TOLA
¥ TOJBKO TOr'Ja, KOorga omeparop Témiuna ¢ CUMBOJIOM ¢ OCDAHUYEH, TO
ectb xorga ¢ € H* (06 omeparopax lauxens u Témmmna u ux CUMBO-
nMax cM., Hampumep, [21, rir. 1.1, 1.3], em. maxxe [19, §VIIL.2, VIIL6], [20,
(oo}

ri. IB.1, §1.B.4.1]). Yerosue Y nja,|? < oo — aT0 mpocToe goctaTounoe
YCIOBUE OrPAHUICHHOCTH ong;za?fropa Fankens, B TO BpeMsA Kak yCJIOBUE
§ Gy < 0O — DTO HEOOXOAUMOE U TOCTATOYHOE YCJAOBUE A BKIKOUEHUA
&Z(é H®, ecau yukuus ¢ omnpenenena dpopwmymaon (4.11) u a, > 0 s
Bcex n = 0.
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Gamal’ M. F. A sufficient condition for the similarity of a polynomially
bounded operator to a contraction.

Let T be a polynomially bounded operator, and let M be its invari-
ant subspace. Suppose that Py 1T |sr is similar to a contraction, while
0(T|r) = 0, where 6 is a finite product of Blaschke products with simple
zeros satisfying the Carleson interpolating condition. Then T is similar
to a contraction. It is mentioned that Le Merdy’s example shows that
the assumption of polynomially boundedness cannot be replaced by the
assumption of power boundedness.
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