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B. B. KanycTtun

OIIEPATOPLI, BJIN3KNE K YHUTAPHDBIM,
N NX $YHRKIIMNOHAJIBHLIE MOAEJIN. 1

B macTosAtelt ctaThbe MBI 6y/1eM pacCMaTpPUBATL ofiepaTop 1, meit-
CTBYIONIMA B HEKOTOPOM I'iibGepTOBOM IipocTpaHncTBe H ¢yHkuumii f,
aHAJUTUIECKUX B OKPECTHOCTH 5eCKOHEUYHOCTH, IIo QopMyIe

[T11(z) = 2f = (f)eo) (1)

vae (z2f)eo = lim, o 2f(2). Hama menb — mocTpouTh TaKo# omeparop,
VHUTapPHO ®KBWBAJEHTHBIA 33 aHHOMY OIEPaTOpy.

B namteit paboTe MBI 6yaeM paccMaTpUBaTh (YyHKIMOHAJIbHBIE MO-
HeNu TAKOTO BUA TJIaBHBIM 06pa3oM MJA OMepaTopoB, DIM3KAX K
yauTapaomy. B sToii mepBoii wactu paboThl MBI OyZeM TMIpeIoiia-
raThb, 4TO PaCCMaTPUBAEMOE MPOCTPAHCTBO COCTOUT M3 CHAJAPHBIX
GYHKINHA, U MBI TIOKaKeM, YTO JJIA OJAHOMEpPHBIX BO3MYIIEHUA YHU-
TAPHBIX OMEPATOPOB MOKHO MTOCTPOUTH TAKYIO CKAIAPHYIO MOIENb.

Nz popmyner (1) cienyer, 910 cobcTBeHHaA (QYHRIMA, COOTBET-
CTByIOMAA COBCTBEHHOMY UMCIYy A, HEOGXOAMMO WMeeT BUI —

z2—A
(ecnm oHa NpUHANIEKUT HpocTpaHcTBY H). JleficTBUTENRHO, KO-
mycTuM, 4ro f — Takag cobcrBeHHasA GyHrWA, U (2f)e = 1. To-
raa ycaosue 1 f = Af mepemucoiBaerca Kak zf — 1 = Af, oTkyma

_ 1
f(Z) — =X
Fcau ke uncio A He MpUHAAJEKUT ClIeKTpy omepaTopa 1, To pe-
sombBenTa Ry = (T'— M)™1 neiictByer o npasuay

J(:) = FO)

[BAf](2) = =——

Ha camom Aejie, nMeeM:
TRAf = AR\ =,
UTO paBHOCHMJIBHO PAaBEHCTBY
(z = MIRASI(2) = f(2) = (2[Raf])ec = const.

Pa6ora uactuuno mopaepskana rpantom PPPU No. 95-01-00482 u PIIII
“Unrerpanusa”, per. nomep 326.53.
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IMoncTaBaaA z = A, MOJIy4daeM, 9TO IOCTOAHHAA B IPaBoil 4acTH paB-
Ha —f(A), otryma (z — A)[Raf] = f— f(A).

IMosyuenntie GpopMyIIbI A cOGCTBEHHBIX BEKTOPOB U PE30JIbBeH-
THl NPEACTABIAIOTCA CYIIECTBEHHBLIMU NPUUMHAMMK IJIA II0JIYYeHUA
npeacTaBieHuii omepaTopoB B Buae (1) B Henax mx masgbHeimero
CIeKTpaJbHOTO aHaau3a. Tak, ecau dyurmms f € H mpeacraBiasgeTcs

B Buge f(z) = f%%\l, e K — HalpuMep, HEKOTOPOE pPacIIpeieie-
HUe, To oTa GopMyiia 3ajaeT CIeKTpalbHOe pasioxkenre QpyHKImMM [
OTHOCUTENBbHO omepaTopa 1.

BeiBemeM ¢opMynnsl nnA 3HadeHWi ¢GyHKmME u3 [ BHe coekTpa
omepatopa 7. CyiecTByer sieMeHT ¢ € H Takoii, uro (zh)e = (h, g)

g Beex h € H. Tlo popmyie (1),
[ThI(A) = Ah(A) = (B, g),

OTKY 12

[(T" = ADRI(A) = =(h, 9).

Ecam A He IpUHAIJIEKNAT CIIEKTPY omepaTopa T, To moicTaBaad h =
(T — A~ f, monyuaem

F) =AM =T)""f,9). (2)
1. IIPOCTEAINNE IPUMEPBI

Paccmorpum mpocreiinmne mpuMept! otiepatopos Buaa (1) B Heko-
TOPBIX IPOCTPAHCTBAX.

1. [IpocTparHCcTBO panMoOHANBHBIX (YHKIWH ¢ (QUECHPOBAHHBIM KO-
HEYHBIM HaBopoM MotocoB (¢ 3aJaHHBIMUA KPATHOCTAMM) AT 06-
MUK BUA KOHEUYHOMEDPHOI'O IUKJIMYECKOT'o ollepaTopa, T.e. ollepaTo-
pa, UMeIOIero MUKINYECKN BEKTOP, UTEpallUK ollepaTopa Ha KOTO-
POM IIOPOM¥KAAIOT BCe TIPOCTPAHCTBO.

2. TlpoctpanctBo H2 ecrecTBeHHBLIM 06pa3oM OTOMAECTBIAETCH C
npocrpaHcTBoM GyHEIMIE Buma {Y o, ap/z* : (agy) € 1%}, a coorBer-
cTBytommiA omepaTop Buaa (1) yHUTApHO SKBMBAJECHTEH OTEPATOPY

I=r©)

obpatHoro casura f — B npocTpaHcTBe Xapan H2.

3. WuBapuaHTHOE TTOAIPOCTPAHCTBO IIPOCTPAHCTBA U3 TIPEABIAYIIETO
npuMepa. Jlasa BHyTpenneit pyurmmm 0 monoxum H = H2NH?/6. Tlo-
JYYAIOMUACA OMePaTOpP OKa3bIBAETCH CHATUEM C XapaKTepPUCTUUe-
croit pynrrmeit f. Ilpu sToM ans GyHrImMEA M3 npocTpancTBa H oka-
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3BIBAIOTCA ONPEAEICHHBIMU 3HAYEHUA BHYTPM Kpyra Kak AJA (yHK-
it u3 kracca H2/0.

4. Mycts ¥ € H?, ¢(0) # 0. PaccmaTpuBaeMoe IpocTpaHcTBO UMeeT
un H2 /¥ = {u/ :u € H2}. Hopma B HeM olpejesieHa Mo MPaBUILy
/|| g 7= |u||g> . ®yEEIMM u € H? wu 1) ABIAIOTCA I'paHUIHBI-

MU 3HAYEHUAMU GYHKIMA, aHAJIUTUIECKUX BHE KPyTra, a U3 YCJIOBUA
$(0) # 0 caenyet, 410 TIpesedl Ha GECKOHEYHOCTH (QYHKIWA HAIIETO
MIPOCTPAHCTBA PaBEH HYJIO.

B [1] nokazano, 4To 0AHOMEDPHbIC BO3MYIIEHUA CUHIYJIAPHBIX YHU-
TapPHBIX OMEPaTOpoB OBINero BWAa (JAWINb ¢ OJHUM HEOOXOANMEBIM
YCIIOBHEM, OTPAHMUYMBAIONIMM KPATHOCTH CIEKTPA) YHUTADHO SKBH-

BaJeHTHRI CY;KeHUAM OTlePATOPOB, TMTOCTPOEHHBIX B IpuMepe 4, Ha He-
2

H 2
KOTOPOE MHBAPUAHTHOE MOTPOCTPANCTRO, MMEIONee BUA —= N HT’
rae ¢ € H?, |¢| = || m.B. Bosee Toro, mokasano, uro GyHKIMU @,

MOTYT BBITH BHIGpaHb Tak, uto 0 = ¢/v € H*, §(0) = 0.

2. KOHCTPYKIIUA ANS C:KATUHN CO
CKAJISIPHOM XAPAKTEPUCTUYECKON ®YHKIUWENA

Teneps momyctmm, uTo GYHKIMM W3 [ MOTYT MMeTb CKadoK Ha
okpyxuoctu. Hnsg f € H morpebyem, uTobrl ee cyskeHUe Ha BHEI-
HoCTh Kpyra f_ 6wimo dyHkmmeit ns H2, cysenue fy Ha BHyTpeH-
HOCTBb Kpyra 6buto Qymkrwmeli kmacca Ny, T.e. IpU YMHOMKEHUN Ha
HEKOTOPYIO BHEIMHIO QYHKINIO CTAHOBUIOCH OBl orpaHndeHHoi. Ha
cKayok fi — f_ HasoXkMM orpaHuYeHue, 4YTOOBI OH MPUHAILIIEKA
npocrpanctBy L?(wdm), rme m — nopmuposannas mepa Jlebera Ha
OKDYHOCTH, W — HEKOTOPHIN BeC TaKoOi, YTO OTpUIlaTeNbHAA YaCTh
pyurmmn log w cymmupyema (momyckaercs, YToOb w = 400 Ha MHO-
KecTBe MOJIOKNTEJIbHON MepEl — Ha »TOM MHOMKecTBe QyHKIMM U3 [
He MMeIoT ckauka). HopMmy ompenenum mo Gopmyie

1117 = 11=1Ze + 14 = Sl am)- (3)

Mycts 6 — BHemHAA QyHKIMA Takad, uro |0 = H_Lw HoxraskewM,
YTO TOTAA OMEepaTop, ompeleleHHBIA Gopmyinoii (1), nMeer xapak-
TepucTudeckyio Gysrrmmio 6. ns sToro AoCcTaTOYHO MOKA3aTh, YTO
OH YHUTApPHO 9KBUBAJEHTEH MOJebHOMY omiepatopy My ¢ xapakre-
pucTUYeCcKoi PpyHKImMED #, KOTOPBIA CTPOUTCA CIEAYIONUM 06Pa3oM.
Mur mpuBezeM 6eCKOOPAMHATHYIO BEPCUIO PYHKITMOHATBLHOM MO 1€/,

cM. [2].
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KRoucTpykua onpeanseTcsa ABYMA M30MeTPUIYECKUMU BJIOKEHUSA-
MU T, T, IpocTpaHcTBa L’ B HEKOTOpOe FMIhGepTOBO IPOCTPAHCTBO
‘H, mpudeM cymMMa o6pa3oB OMEpPaTOPOB T, W, MJoTHaA B H, a ome-
paTop Tim geiictByer B L? Kak omepaTop yMHo:keHHA Ha . B mpo-
cTpaHcTBe H nelicTByeT yHUTApPHHIN omnepaTop U, melicTBue KoTopo-
'O COIJIAaCOBAHO C BIIOXKEHUAMU T, My '

Ulra + 7ea) = T2a + Tu2Gy, a, dy € L2

MonensHBIE IPOCTPAHCTBO U OllepaTop OUpeaeatoTca o GopMy-
jlaM:

Ko={heH mihe H* m*he H2}, Mgh= PyUh,

rae Py — opronpoektop B M Ha Kg. Onpememnm A = (1 — |0]%)Y/2,
e ={&: €] =1, A(€) # 0}. Masa rnaccudeckoit mogenn C.-Hans,

Poitamra MeOT MecTo cilemylomue GopMyIIbL:

H="L1"@L*e), 7= (Z) Ty = (é)

Omnpenenum omepatop Y m3 mpocTpaHcTBa H B HEKOTOpPOE TIPO-
cTpaHCTBO nap QyHKIMA: Aaa b € H monoskum

Yh=[0"'7*h, a*h].

(Ml yaobcrBa 6ymeM MCIOIB30BaTh KBAAPATHEIE CKOOKM AJA 060-
3HadeHUA Map QyHKIWMiA.) Ecnn BBecT HOpMUPOBRY J7a nap [f4, f-]
mo popmyie (3), To omeparop Y okaxercA nsoMerpuyeckum. Jleii-
CTBUTENBHO, 1A h = 7a + Weds, Tae a, a. € L? (rakue BekTopa
06pasyIoT MIOTHOE MHOMKECTBO), UMEEM

VA = |7 hl[z= + 107 7lh = 7Bl L2qwam) =

= [la + a7z + 107" (0a + a.) — (a + 0a)||L2wam) =

2
= [l + fau||” + | Aa.|]* =

_ l2] _
=|la+ Ha*||%2 + H—(a—l— 0~la, —a— fa,)
A I2

=(a,a)+ (fa,a.)+ (ga*,a) + (ax, ax) = (Fa + moa., ma + ma.) = ||h||2

Kpowme roro, amus h € Ky mapa ¢yuriwmii Yh = [f4, f-] onpenensier
BIIEMEHT MPOCTpaHCTBa H | eciiu MepByIO (QYHKINIO paccMaTpUBATH
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Kak MepoMOpQHYIO QYHKIMIO BHYTPU Kpyra, a BTOPYIO — BHe KpyTa.
Ecau e f = [fy,f-] € H, 10

hITFf_—i—T*H(f-I__f_) (4)

A
— @JleMeHT npocTpancTBa Ky Takoit, yro Yh = f. B a10it dopmyne
usoMerpuueckuii oneparop 7. : L%(e) — H onpenensercs us paBeH-
ctBa T, A = 7, — m0. 3HauuT, omeparop Y yHMTapHO oToGpakaer Ky
na H.
Ocranocy mpoBeputh, uro Y My = TY . Illycte h € Ky. Umeem:

Mgh = PyUh = Uh — njor*Uh,

TMe jp — OTIEpaTOp BBHIUUCIEHUA HYJTEBOTO Kop)PUIIMEHTA, T.€. OPTO-
MPOEKTOP Ha OJHOMEDPHOE TIOANPOCTPAHCTBO TOCTOAHHBIX §YHKITHIA.
Hanee, eciu mogoxuTb A = joza*h, To

Y Mgh = [07'atUh — jor*Uh, 7*Uh — jom*Uh| =
=[207'7th— A, 27*h— Al =zYh—A=TYh.

Mg mokasaiid, 4To omeparTop Y OCYIeCTBIAET YHUTAPHYIO SKBHU-
BaJIEHTHOCTH omnepaTopoB Mg u T

Ecau ke momyctuth, uto GyHKIWMA fi MOMKET MMETH BHYTPEHHIOIO
¢yurmmio ¥ B 3mamenatere, T.e. 9f1 € Ny, To B KauecTBe § Hy>RHO
B3ATH QYHKIMIO, BHYTPEHHUA COMHOKUATENL KOTOPOH paBeH ¥, a Mo-
AyJh oTipefendeTcs us ycaosus |02 = T4 - LlosydenHerii oneparop
T 6ymer mMeTh XapaKTepucTUUecKyo (yHKIWMIO §. /lokasaTeabcTBO

IIOYTN AOCJIOBHO ITOBTOPSIET TOJIBKO UTO IMIPpOBEACHHBIE PACCYHKIACHUA.

3. YHUTAPHBIE OIIEPATOPBI

[TpuBemeM KOHCTPYKIMIO, CBA3BIBAIOIIYIO YHUTAPHBIA OIEPATOP
KpaTtHocTn 1 ¢ mocTpoenHusMM Ha (GYHKIMOHaAbHOW Momenu. [Tpu
9TOM HaM ITOHANOOWTCA XapaKTepucTUUecKas (QYHKIMA CHKATUA U
oJIMH criocob ee BBIYMCJEHWA, AABHO M3BECTHBIN, HO HE OYEHB YACTO
KCITOIb3YEMBIA B HACTOAINEE BPEMS.

[ycte M — BmonHe HeyHUTApHOE CKaTHUE B IMIBLOEPTOBOM TIPO-
crpanctee K, D = (I — M*M)Y/? D, = (I — MM*'/? D =
closrangeD, D, = closrangeD,. XapakTepucrudeckas ¢GpyHKimsa fy
olpeesisieTCs KaKk PYHKIMA B e IMHUYHOM KpPyTe, 3HaUYeHUs KOTOPO#
— omepatopbl u3 D B Dy,

0o(A)d = (— M 4+ AD.(I — AM*)"'D)d, deD.
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DTO — KIacCCUYeCKoe ollpejleieHre XapaKTepUCTUUeCKo (yHKIMM.
Bonee ynobubm nmpencraBiaserca apyroe omnpenenenue. [lycrs £, &,
— HEKOTODPBIEe TUJILOEPTOBLI IpOCTpaHCTBa, § : K — &, j. : K — &,
— HEKOTOPBIE OTMEPATOPHI C MJIOTHBIMU obpaszaMu Takue, uTo j¥j =
D? =1 - M*M, jij. = D} = I — MM*. OupeaeruM yHUTapHLIE
omepatTopbl s : D — &, s, : D, — &, u3 cooTHoOmeHUA j = D),
Jx = 2. Dy, 1 IO OKUM

O(N) = se.lp(A)sc™.

(TTockoNMbRY B 9Toi (GopMyile OMepPATOPHI 3 W 3, YHUTADHBI U He
3aBUCAT OT A, TOBOPAT, yro pyHrumu 6y u § “coBnagaior”. 3naunr,
Takoe ompeleeHne “copmagaer” ¢ KIACCHUECKNM.)

NmeeT MecTo PopMyna

0o(\)D = Do(I = AM*)"1 (A = M),
OTKYy &
O(A)j = 0(N) D = 3¢.00(A)D = 3¢, D (I = AM*)™ ' (A = M) =
= (I = AM*)" YA = M).
CremoBaTebHO, U3
(1= AM")f = (A — M)A,
rae f, h € K, cnenyer, 4To
0(N\)jh = j.f. (5)
[TpuBeneM BLIYMCIEHNA XaPaAKTEPUCTUUECKON PyHKIMEU § 1A cile-
aymwotiero cayuad. [lycts g — Mepa Ha emmHWYHON okpyskHOCTH T
WT=1, K = L3(),
M=z—-(,2)1=z(I-(-,2)72).
Torama M — BmoJsiHe HeyHUTApHOE CyKaThe, U MOKHO B3AThL £ =&, =C,
Jh=2), . f=(f,1). Ecim (I = AM*)f = (A= M)h, 10
(1=2)f+AX[f,D)z=(A—-2)h+ (h,7)L,
OTKyZa, Neld Ha A — z, TONydaeM
AZ 1

=+ (D= = h+ (b D)
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PaccmoTpum QyHKIMM, cToAMMe B JeBOW M NpaBoil 4acTAX ®TOTO
paBeHCTBa, Kak sieMeHThl L2(p), U HamuineM UX CKajgpHbIE [IPOU3-
BeleHUA ¢ QyHKIMeH z:

o+ [ Az ) [

Orcrozna o popmyne (5) cneayer, 9to
. zdu(z
i _ () 1R

1-1—2(/\) :/Z—i—Adﬂ(z). (6)
—0(}) —A

fAcHo, uro mua moboi ¢ysriwmn 6 € H* rtakoil, uro [|f|le < 1
n 0(0) = 0, cymecTByeT monoEMTENbHAA Mepa [ Ha OKpyxHOCTH T
rakad, 910 uT = 1 u BEIMONHEHO cooTHotmenne (6). TTo Takoii pyHE-
mm € moctpoumM Mepy p u omtepaTop M, a Takke omepartop T Kak B

nian

KOHCTPYKIMM 0O0IIero ciaydad B KOHIle pa3jeia 2 o CKATUAX CO CKa-
JAAPHBIMU XapakTepucTudeckumu Qyurimamu. Onepatoput M u T
YHATaPHO SKBUBAJIEHTHEI, TIOCKOJIBKY UX XapaKTepUCTUIeckue (yHK-
MM COBIIA,JAIOT.

Ormernm, yro pus omepatopa T B ciyuae 6(0) = 0 umeeM (2 f)eo =
(f, 1), rae 1 — pynxima us npocrpancTsa H, ana kotopoit fy =
f- =Z. HIeficTBUTeNbHO, N3 ONpPedeeHUA HOPMHI (3) cieayeT, 4To

(1) = (- 3) + (=m0 = 7 = Lo

BTOpOG CJlaraeMoe B CKaJISIpPHOM IIpOM3BE€ACHUN IIpoIllaJacT, TaK KakK

GyHEIUA % He UMeeT CKadka Ha okpykHocTtu. OnepaTop, MelicTBYIO-

w =

it u3 npocrpancrtsa H B npocrpanctso L?(p) u ocymectBasionumii
YHUTapHYIO 9KBUBaJeHTHOCTh ollepaTopoB 1 u M, mepeBoauT QyHE-
WO %, KoTopasd NpUHAIIEKNAT AAPYy ollepatopa 1, B QyHKINUIO Z U3
agpa omeparopa M (¢ TOYHOCTBIO A0 MYJIbTUITIMKATUBHOW YHUMO-
MY JNAPHON KOHCTAHTHI).

4. IIEPEXOA K MOJEJU BO3MVYIIEHUA

Ilycth Teneph omeparop T 3amxan Gopmyioii (1), u g € H — Takoii
piteMeHT, 410 (2f)eo = (f,9) ana Bcex f € H. Ilyctb a — HekoTO-
pas QYHKUMSA, OIpeesiAomas sjieMeHT npocrpancTBa H. Paccmo-

i !
TPUM TIPOCTpPaHCTBO Hy, cocrosmee u3 QyHrnwmil Buaa +—, rae f



OITEPATOPBHI, BJIM3KNE K YHMUTAPHBIM 89

npoberaet Bce mpoctpancTBo H. Hopwma Ha npocrpancrtBe H, ompe-
JedAeTca Kak ||1£—a||Ha = ||fl|lz, uro B cayuae npocrpancts Tuna L?
03HaYaEeT MofABJieHMe Beca. Takum o6pa3oM, omepaTop AejleHUS Ha
1 — a yaurapuo orobpaxaer H ma H,. Oneparop T, ompeneisercs
mo ¢popmyre (1), Ho Teneph B npoctpanctBe H,. Ecim f € H, 10

€ H,, u, ocKOIBKY lim, .o a(z) = 0,

Taf Zf—<Zf):i_(f)oo:

l—a

1—a:1—a 1—a l1—a
_ 2= (2f)es + (2f)eca _ Tf+ ([, 9)a
N l1—a o l1—a ’

Takum obpasom, omepaTop 1, YHHTApPHO SKBUBAJECHTEH OIIEPaTOpPY
T+ (-,9)a B ipoctpancTee H.

5. OCHOBHOM PE3YJBTAT

Ilycte U — yuuTapHblii ollepaTop KpaTHocTA 1, £ — ero Iu-
KIUYECKUA BEKTOD, Y — HEKOTODPBIA BekTOp. PaccMorpuM omepaTop
U+ (-,2)y; He yMaAsa oBUHOCTH MOKHO cUMTaTh, 4To ||z|| = 1.

IIpyMerrM MpoBeAeHHEIE BEINIE MTOCTPOEHUA AJA MTPeACTaBIEHNUA
Takoro onepatopa B Bume (1).

Tak kak U — 1IMKIMYECKWiA YHUTApPHLIA oNepaTop, OH YHUTAPHO
SKBMBAJIEHTEH OMEpPATOPy YMHOMKEHWMA Ha z B HEKOTOPOM MPOCTpaH-
crBe L?(v), rae v — KoHeuHas Mepa Ha eJIMHUYHON OKPYKHOCTH.
[ycTh BekTOPY 2 cooTBeTcTBYeT GyHKIMA ¥ € L?(v); Tak Kak & — 1u-
Kandecknit BekTop, umeeMm v # 0 v-m.B. Ilycth g — mepa, dp = |y|%dv.
Toraa omepaTop yMHOMKeHud Ha Z/y yHuTapHo orobpasaer L%(v)
na L?(p), npudem GyHKIMA ¥ nepexoaut B Z. Jlisg NpocToThl Gynem
cuntaTh, uTo U M ecTh omepaTop yMHokeHus Ha z B L(p), a © = Z.
Tak rak ||z|| = 1, monyuaem, uro pT = 1. lloctponm ¢yHKIMIO 6 MO
popmyie (6), u oneparop T mo ¢pyrrmmu § kak B pazgerne 2. Coraac-
HO MOCTPOEHUAM pasiysa 3, OH YHUTapPHO SKBUBAJNEHTEH OTIEPATOPY
M=z—-(0,2)I=U—-(-,2)Ux.

ITycte I' — omepaTop, oCcymecTBAAIOMMANA yHUTAPHYIO SKBUBAJIEHT-
HoCcTh: T'=TMT*, unycts a = T'(Uz 4 y). Kak MBI IoKa3adu B KOHIE
paznena 3, ¢ = I'Z. Torma onepatop U+ (-, 2)y= M+ (-, 2)(Ur+y)
YHATApPHO skBUBaJjeHTeH omeparopy IMT* + (-, Tx)a =T+ (-, ¢)a,
W, ClleoBaTeNbHO, yHUTAPHO 3KBUBAJNEHTEH oNepaTopy 1y, MOCTPO-
eHHOMY TI0 CXeMe, IPUBEAEHHoN B pasneie 4.

Harmr ocHOBHO# pe3ynbTaT COCTOUT B CJeAYIONEM.
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Teopema. [Tycms U — ynumapruil onepamop, ¥ — e20 yukaudweckut
gexmop, U+( -, 2)y — e2o odnomepnoe sosmyuenue. Tozda cywecmeyem
ONEPAMOP CREYUAALHOZ0 8UOG, YHUMAPHO SKBUBAAEHMHBT onepamopy
U+ (-, 2)y:
— cyuecmeyem Pynxyug 0 € H®, ||f]lcc < 1, 6(0) = 0, u pynxyuu o,
W € H? maxue, wmo (0) = 1, u ) —p € AL?, 20e A = (1—|0]*)"/?;
- npocmpancmeo H cocmoum usz nap Pynkyull, nepead uz xomopus —
MEPOMOPPHAT PYRKYUT 8 €OUNUNHOM KDPY2e, ¢ 8IMOPAA — 8 €20 GHeUl-
Hocmu,
H? H? —
H = {f: e f-] f € Py f- € 7_ fro—f-vb € ALZ};
— onepamop T 6 H onpedeagemes popmyaot (1);
— nopma 8 npocmpancmeae H onpedeasemes xax

fro—f-90|°
A

1A = Il + \

L2.

JokazaTeJanLCcTBO 0CHOBAHO Ha MOCTPOEHUAX, TIPOBEAEHHBIX TIeEpe
dopMyImpoBKoit Teopembl. OTMeTnM, UYTO PyHKIMA § 37€Ch — Xapak-
TepucTUUeckasa QyHKIMA cxatuit M u T', koTopble YHUTaAPHO 9KBU-
BaJeTHBI. POpMyaBl B GOpPMYyJIUPOBKe TeOPEMBI IoIyUYaloTcAa P Ie-
pexone ot omeparopa T k omeparopy T + (-, ¢)a, Kak B pazneie 4.
Omnepatop T neficTByeT B IpOCTpaHCTBe Nap (YHKIMIA

{Yh=[0""ath,7*h] : h € K4},

npudem Tiapa Qymkmmii [uy,u_], tae uy € H2/0, u_ € H?, onpene-
JseT HEKOTOPHIA ®JeMeHT i MpoCTpaHCTBa Ky B TOM CMBICJE, UYTO
up = 0~tath, u_ = 7*h, Torma u Toabko Toraa, koraa (uy —u_) €
AL*(e), B cumy opmyasr (4), u HOpMa sieMeHTa h ompemenseTcsa
coraacHo popmyie (3):

0
12017 = [z + | 5 (s = w7

DieMeHTy a coOoTBeTCcTBYeT mapa (ymkiwmii Ya = [0~ 1xka, 7%a]. Co-
TIIaCHO HaIel cXeMe, YToGHI TTOCTPONUTh QYHKIMHM, COOTBETCTBYIOINAE
Momenn omeparopa T + (-, ¢)a B Buae (1), HAM HYKHO HepedATH OT
byHEUMH Y h K QyHKIMAM lf{ﬁa. Onpenennm yHrmu @, ¥ € H? pop-
MysdaMu ¢ = 0—7ta, Y = 1—7*a. Ecam mapa [uy,u_], rae uy € H?/0,




OITEPATOPBHI, BJIM3KNE K YHMUTAPHBIM 91

u_ € H?, ompexeddeT HEKOTOPHII sIeMeHT IpocTpaHcTBa Ky, To mpu
pesennu Ha QyHrimio 1| —Ya Mbl moaydaem HoBYIO mapy [f+, f—], rae

U+. 9U+. }{2
i =75 =—€—,
1—6-17ta © ©
U_ U_ H?
f__iz e

= e E
1 —7*a " "
Coornomenue O(uy — u_) € AL?(e) paBHOCHIBHO COOTHOIIEHUIO

fro — f_40 € AL? u BeIpaskeHme [ HOPMbI POBEPAETCS HEIlO-
CPEeNCTBEHHO TIOACTAHOBKOW Gopmyn mna fy u f_.

Astop 6maromapen /. B. flky6oBuuy 3a 4yTeHme pyKomMCH W T0-
Jle3HbIE KOMMEHTAPUH.
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We construct a function model for an operator in Hilbert space, which
is close to an isometry. The model operator acts on a space of functions
meromorphic inside and outside the unit disk. The functions from the
space may be regarded as a generalization of Cauchy integrals of distri-
butions, which gives a base for spectral analysis. The first part included
in this issue contains a theorem on the existence of such a model for
one-dimensional perturbations of a unitary operator.
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