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Bceryn

Bazosumu y mobymosi dyHKIiit Bim oneparopis Oy-
s pesysbraru @. Picca ta H. landopma, gxi, onuparo-
9HCh Ha iHTerpanbuy Teopemy Korri, mobymysaan GyHK-
[iOHAJIbHE YHCJICHHs OOMEXKEHWX OIepaTopiB Ham 0Oa-
HAXOBUMHM TTPOCTOPAMH B KJlaci aHATITHIHUX DYHKIIIH.
Tommmupensto nux pe3yabTATIB HA HEOOMEKEHI OmepaTo-
pu npucssaeno npari C. Teitmopa, A. ITazi, X. Xeii-
manca, C. Anrenenra, 0. Jlio6uua, d. Paguno [1, 2
ta G6ibuiorp.] i immunx. 3okpema, f. Paguno nobymy-
BaB (pyHKIIOHATbHE YHCICHHS HEOOMEKEHHX OIepaTo-
PiB, KOPUCTYIOUNCH BEKTOPAMU €KCIIOHEHIIAILHOTO TH-
my, Ta 3aCTOCYBaB HOrO M0 IOCHIIZKEHHS DO3B’si3KiB
e penIiagbHO-0NePATOPHUX PIBHSIHb.

Axmo U(t) — rpyna, nmopomkena oneparopom A
(U(t) = et nna obmexenoro omeparopa A), T0 mepe-

TBOPEHHHA
o0

= / U(t)adt, (*)

— 00

dAKe Ha3uBaloTh neperpoperHsam Pyp’e E. Ximme,
P. C. ®imninca ta A. Bamakpumnana ([3-5] Ta 6i6-
Jiiorp.), 6y/Ja0 BUKOPUCTAHO 115 TTI00YA0BU (BOyHKITIOHA b
HOTO YHCJIEHHS OMEPATOPIB — OJepKAHHS TOMOMOpPdi-
3MiB gy1a neperBopenb Pyp’e dyHKINN 13 MeBHUX KJa-
ciB (o6Mexkenux, i3 3roprkoBux asuredp mip) ta Dyp’e-
obpasis eurnany (*) dyukui# Bim remeparopiB rpym
U(t). ¥ npamgx B.4.JTozuncokoi, O.B. Jlonymancskoro
ta asropa ([6]-[8]) Take dbyukuionanbHe UUCIEHHS TO-
IIAPEHO Ha KJIACH y3araJbHEHUX (PYHKINH €KCIIOHEHITi-
aJIBHOTO THIY [JId TeHePATOPIB PIBHOMIPHO 0OMEKEHUX
CHJIBHO HEIIEPEPBHUX I'PYII OIEPATOPIB y AOBiIbHOMY Oa-
HaXOBOMY TPOCTOPI.

OyHuKIiOHATbHE 9HUCJICHHST Xinne—®imminca—
Bamakpuraaza Mae OCHOBHI BJIACTUBOCTI (DYHKIIOHAIb-
woro uncyients @. Picca ta H. landopna ta nesni mu-
depennianpai BaacTuBocTi i, K mokaszano y [9], i3 Bpa-
XyBaHHAM imedl byHKIIOHATBHOrO |YmcieHus Jlrobuya-

MATEMATUKA

MaraeBa, Ji€ Ha MTPOCTOPAX KOPEHEBUX BEKTOPIB pPEry-
JSPHOTO eJINTUYIHOTO ONEPATOPA.

Ha ©6a3i meroaiB HECKIHY€HHO-BUMIPHOTO aHAJII-
3y (mame. [10] Ta 6iGmiorp.) y mpamsx A. Bemnaxa,
A. B. 3aropomsioka, O. B. Jlonymaucekoro [11-13] Bee-
meno 1 BuBueno asrebpu tumy Bimepa ma rispbepro-
BHUX Ta 0AaHAXOBHX MPOCTOPAX OOMEKEHUX AHATITHIHIX
GbyHKIIH HA OAWMHUYHIN OaHAXOBiM Kyii, MOCTIIZKEHO
BJIACTUBOCTI BEKTOPIB E€KCMOHEHIaJIbHOTO THITY OIepa-
TopiB Ha Takux anrebpax. Taxi aarebpu MMUPOKO BUKO-
PHCTOBYIOTBECA y KBAHTOBIH Teopii mosd.

QyHKIIOHAJIBHE YHCJIeHHS y KJIAcaX y3arajbHEHWX
GbYHKIH EeKCIOHEHIAJBHOTO THUILY JJisi TeHepaTopiB
CUJIBHO HETIEPEPBHUX IPYI i30METPUUHUX OTIEPATOPIB HA
TaKuX aarebpax oOMeEKeHNX aHATITHIHUX (PYHKIH He-
cKiHueHHOI KiibkocTi 3MinHuX 1100ynyBas asrop y [14].
V it cTaTTi 3aTPOIIOHOBAHO fIOT0 3aCTOCYBAHHS HA BH-
MAJ0K, KOJIM TeHEPATOP TAKOI I'PYIIH TMOPOIKEHUIN pery-
JITPHOIO eJIIITUIHOIO KPAOBOIO 33/1a9€T0.

I. Posnogiiiu eKCnoHEHIiaJIbHOTO TUITY

Hexait L1(R) — xommniekcuuii 6anaxis mpocrip cy-
moeHUX byHKIi# ¢(t) mificrol 3minnaol t € R 3 mOpMOo0

lellL, = Jg le(t)] dt.
xmo ¢, 1) € L1(R), To Bu3HAYEHA 3TOPTKA

(@ )(t) == /;p(s)ip(t ~9)ds.

Ipoctip L1(R) € Ganaxorow anreGporo BITHOCHO 3r0p-
TKH.
Haa v > 0 posrngnemo ninupocrip B L1 (R)

ID* (1)
&= {p e Li®): gl = sup 1250 < oo}
ke€Z
WX AHATITHIHAX KOMITIEKCHUX (HyHKIH Ha C eKcro-

HeHI[aapHoro Tuiy v [6], [2], une 3Byxenns na R mase-
xuth L1 (R).

© M’ayc O. M., 2014



PyHKLUiOHAaNbHE YNCNEHHSA ANS eNiNTUYHUX AndepeHLianbHNX onepaTopie Ha anrebpax Tuny BiHepa

Koxnunit mpocrip £¥ nosuwuii [6]. Hexait

£:=]J& =limind€" -

v—00
v>0

— immykTuBHa, rpaHulg &Y, Braamenas £ C &M,
v < [ — HeMmepepBHi. 3ayBaXKUMO, IO T AITPOCTIP

EC L4 (R)

CKJIAQJAEThCA 3 YCiX MIINX AHAJITUYHUX KOMILIEKCHUX
dbyukuiit na C ekcrionenuianbaoro tuiy ([2]), 3ByxeHus
SKUX Ha Jificay Bick R mamexuts Lq(R).

Yepes L(E) nosuadaemo ajaredpy JiHIAHUX Heme-
PEPBHUX OMEPATOPIB HAJ MPOCTOPOM &£ 3 CUILHOK) OIle-
PATOPHOIO TOIOJIOTIEH0.

@ yHKIIOHAIH IPOCTOPY &' HA3MBAIOTLCA PO3NO0IAG-
MU excnoHeryiaavorozo muny wa R. Y nyanbriit mapi
(€] &) mpocrip £ BuKOHYE (DYHKINIO TPOCTOPY OCHOB-
nux Gyukuii i Bkaagenns £ C £ mwinbHe.

s posinbaOro posnoginy f € £ ta dbynkmii ¢ € £
OIIEPALIII0 3rOPTKU BU3HAYAEMO CIIIBBIIHOIIEHHAM

(fx@)() = (p(t =) | f(s)) = (Tsp(t) | F(s)),
ae T : gp(t) — @(t - S)a
rpyma 3cyBiB Ha L (R).

Y 6] moseneno, mo &’ ¢ inBapianTHEM mOmO MUbe-
PEHITIIOBAHHSA Ta BUSHAYAEMO

(¢ | D*g) = (=1)*(D"¢ | g),

s € R - izomerpuuna

keZy (1.1)
ang Beix dysxuionams g € £ 1 Beix miamx yHKUii
¢ € £ na R excnioneHniaapHoOro THUITY.

3 [6] BunamBag, mo £ — MOKAIKHO CIIPsIXKEHA TOTMO-
JoriuHa ajaredbpa IoI0 3TOPTKH

E'xE >(g,h)—gxhel,

a £ — 11 3roprkoBa migaareopa. R
3a Bimomoio Teopemorio [leni-Binepa, ®yp’e-obpas &
npocropy &, 3 IHAYKTHBHOI TOIOJOTIEK MIPH IEPETBO-
penni @yp’e
F:E€3p—p€E,

CKJIQJAETbCA 3 HecKindeHHo mudepenmifioBunx ¢imi-
THUX KOMILTeKCHuX GyHKIi# Ha R. Tomy

£ c D(R), (1.2)
ne D(R) — knacumunuil upoctip ocHOBHEUX (DYHKILH
ITBapua. 3rixxo 3 [6]

—

Flgxh)=g+h=G-h, ghef

i Tomi posmupenuit Pyp’e-0b6pas & nmpocropy & — TO-
nojiorivna ajnredbpa 3 MOTOYKOBAM MHOMKEHHAM, a & —
i miganrebpa momo muoxenud; (€| E’) yrBopioe HO-
BY AyamnbHY mapy, 1mo € Pyp’e-00pa3oM ayaabHOI mapu

(&1 &.

II. Aure6pa tuny Binmepa W, (B)

Hexait X — Ganaxis peduexcupnuii npocrip, X’ —
AyaJIbHUR 10 HBOTO,

B(X™) — cykynuicth obMmexkeHux n-iniitnux QyH-
krioramniB Ha X" = X X ... x X

B(X!) — cykymHICTh YCIX CHMETPUYHHUX n-JTiHIHHUX
dyukuionanis h, to6ro takux, mo h(zi,...,x,) =
= h(zga), -+ Tsn)) AT KOKHOIO S MHOXKHHH
{1,...,n},

P*(X) — cykymHicth n-oaHOpiAHUX (DYHKIIOHAIIB
f:X — C, 10610 Takux, mo  f(x) = (ho A,)(x)
JUIS KOzKHOrO - € X Ta JedKoro h e B(X™), ne A,
—3BykeHHsa X B X, a caMme:

Ay X — X"z — (z,...,z)).

Anrebpuunnii Tensopuuii 100yToK n npocropis Ba-
Haxa X®":=X®...®X CcKIajaeThes 3 yCix CKiH-
YeHHUX CYM

usz1j®~-~®wnj, CL‘Z‘jEX, t=1,...,n, j€N
J
(2.1)
31 3BuuaiinuMu asirebpuaHuMu onepaniavu [15].
Hexaii X®" — anrebpuunuil TensopHuil m106yTOK
X®™ 3 1poekTMBHOIO HOPMOIO [16]

lullx =Y~ sl g,
i

ne irdiMmym GepeTbes 3a BCiMa CKIHYEHHUMU 300paskeH-
asamu (2.1),

X/®" — poeKTUBHE TeH30pHMUIT JOOYTOK MyaJbHHX
Banaxoeux npocropis X' (Bimomo [17], IV.9, [18], mo
X!®" ¢ zamknenum migmpocTopoM nmpocropy (X &™),

(u| F!) — 3wmavenmms minifinoro &byHKIiOHATY
F) € X" naue X2,
1
210 OTn = 51 D seg, —{1,...m) Ts(1) @ - - O Ts(n)

— eJIeMEHTH CHMETPUIHOTO TPOEKTHBHOTO TEH30PHOTO
nobyTry X",

29" i=2x0...0xe XP" VreX.

Brizmo 3 [18], xkoknomy dyukmionany F), € X"
BiATMIOBiaE equHWT n-oaHOpPimHWI dyHKIionan Fj, ta-
KU, M0

F,(z) := (z®" | F))) nna seix z € X.

IToznaunmo

PH(X)={F,: F, € X;°"}.
Ha P} (X) Bu3HA9aEMO HOPMY

IFall == | Fhllx VE, € X0

Baysaxkmmo, mo  Pr(X) C P™(X), PHX) ~
~ X/@n
~ XIon,

Kopucryrouncs momibauM O3HAYEHHSM IJIs TPOCTO-
pie Tinebepra i3 [11], v [12] BBengena amarebpa Binepa

W
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Oszsuauvenna 1. Auseebporo muny Binepa nasusae-
MobCa

We(X) := {F =Y Fp:F,c P;(X)}

neZ

IE = > lIF].-

neZy

3 HOPMOI0

ITpu X=C orpumyerhcst Knacu4ana aaredbpa tumy Bi-
HEpA.

Hexait B = B(X) = {z € X: [|z]| < 1} — sigkpu-
Ta OMWHWIHA Kyid. 3rimHo 3 [13], Wi (B) — Gamaxosa
migaaredpa 3 OTUHUIICIO aJIredPU BCIX OOMEKEHUX aHa-
mruannx byukniii vHa B(X).

VY [19] nocnizkeHo BIACTUBOCTI CEKTOPIATIBHUX Olle-
paropis Ha anre6pi tuny Binepa W (B). B [14] mobyno-
BaHe (DPYHKIIOHATbHE YUCIIEHHS /I T€HEPATOPIB CHJTb-
HO HEIIEPEPBHUX I'PYI 0OOMEKEHUX JIIHIMHUX OIIepaTopiB,
mo #aitorh Ha anrebpi Wi (B). Toaibuo mo [9], 3acto-
Cye€MO HOro 0 peryaspHuX eIinTUIHUX Tr(hepeHIiaib-
HHUX OII€PATOpPiB, AKi AII0TH HAJ OAHAXOBUM MPOCTOPOM
L,(f2) (1 <p < o0) i HOKAZKEMO, MO ¥ UBOMY BUIAJIKY
GdYHKITIOHAIBHE YUCTEHHS iCHY€ HaJ MPOCTOPaMU KOPe-
HEBUX BEKTOPIB eJINTHYHOTO OMepaTopa.

I1II. PyukiionasbHEe YUCJIEHHH IJIsd pe-
TyJIpPHUX eJINTUIHUX OIIepaTopiB

ua anre6pi W, (B)

Hexaii renep X = L,(Q) (1 < p < 00 ),  — obmexe-
ua obaacts B R". Hepes L(L,(£)) noznanaemo 6anaxoBy
anrebpy obmerxkenux sinifinnx oneparopis nan L, () 3
OJIMHUTHUM OTIepaTOpoM 1.

MpunymenHa 1. B L,(Q) zie onmomapamerpudHa
Corpyma R 3t — Uy := e 4 € L(L,(Q)) isomerpu-
YHUX Omeparopis 3 reneparopoM A ta A— perysnsapHuii
eJNINTHYHAN OEPaTOp MOPAIKY 21

A:DA)dur— Y aaDu€ Ly(Q), aq € CF(Q)

ol <2m
3 00JIaCTIO BU3HAYEHHSH
D(A) := {u € Wﬁm(Q) : Bju\aﬂ =0;j=1,... ,m},
ae W (€2) — npocrip Cobonesa, i

Bj= ) bjaD? bja€C™(00)
|| <k;
0<ki<ky<...<kp
— HOpMAaJIbHA CHCTEMa KPaioBuX mudepeHIiaJIbHuX BU-

pa3siB.
Tenep B = B, = B(L,(Q)) = {z € L,(Q):

1/p )
]| = L{ |5E(Z)\pd2} < 1}, Ha anre6pi

We = Wo(B,) = {F = ¥ Fai F € P(L,)
n>0

3 Hopmoto [|F'[| =3, 5 [ F|| Busnauena [12] Co-rpyma

U,F(z) = F(Uiz), x€B

Ta 11 remepaTop A na MIILHOMY T ITPOCTOPI D(A\) =
_ {F — Y F,: F ¢ D(A’)Q"} B Wa(B,), ae D(A)-
00JIaCTh BU3HAMEHHA CIpPAKEHOro oneparopa A’ mo emi-
OTAYHOrO AudpepeHiaabsHoro oneparopa A. Bukopucro-
BYBATHMEMO, 110

UF =F(Uwx) =Y U"F,,
n>0

F =3 <0F.€Ws z¢€B,ne (79” BH3HAYEHO y
[13] piBHicTiO

UO"F, (z) = <a:®" | U;®”F,’L> V zé€B,

US"=U/®...0U, ,i{Uxz|y) = (x| Uly) ana scix
%/_/n
x,y € By, To6r0 U] € cnpsxkenow rpynow 1o Uy.

Ha anre6puanomy Tensopromy m06yTky D(A')®" =
=DA)®...® D(A"), mo € WIIBHOK M IMHOKAHOK B
X'®" pusHadeHo oneparopu

Ay=1I'®.. . ol'e A0l'®..0I qnaj>1,

J n—j+1
Ay =1, ne I' — omuananmii B X'.
Sk Bigomo [13], oneparop A Mae BUTIIS

AF(z) = Z <x®” iA;F,’l> : r€B
=0

neZy

i € Bu3HAYeHHMHA HA IiIbHOMY B anrebpi W, miampocTopi
D(A) = {F =Y F,|F. ¢ D(A/)Q"}.
neN
3a reopemoro 1 i3 [13], akwo U; — izomerpuyna ouHo-
napamerpuana Cy-rpyna omeparopis Ha X, To Cy-rpyna
OTIEepaToOpiB

R 3>t Uy € L(W,(B))

Ha W, makox izomerpmuna. 3a Teopemorno 2 i3 [12]],
amo Up— i3omerputdHa rpyma omeparopis Ha pedirek-
cuBHOMY GanaxoBoMy mpoctopi X, To (indiniresumann-
HUi) TeHepaTop A iBoMeTpuYHOI TPYIH U, na Wy €
3aMKHeHMi, Horo CruekTp O’(A\) Oificumit. 3 HaBemeHUx
PE3YILTATIB Ta O3HAYEHDL BUILJIUBAE, IO A raxox emin-
THIHAME auepenniaabHuil omepaTop, HOro CIeKTp €
TNOC/TiIOBHICTIO B1acHUX uuces {A;}52, 3 €IMHOI0 TOY-
KOIO CKyTTUeHHs HA 6e3MeXKHOCTI.

Osnaauennsa 2. Kopenesum nidnpocmopom 6AGCHO-
20 wucaa \j onepamopa A Hazusaemuvea

Rw (\;) = {F € Wa(B,) : (\I — A)VF =0},

de r; — indexc esacnozo wucaa \j, mobmo, Halimenue
neeid’emue yiae wucao r, maxe, wo [3f

102
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(AT — A)'F = 0 dan dosiavnozo marozo F, das

AK020

(MI— A)rHLF £0.

3a reopemoro 1 i3 [14] nas koxkHOI @ € € omeparTop

> B F£> , reDB

j=0

(3.1)
HasexuTh 10 Ganaxosoi anrebpu L(W,) Bcix obMexe-
Hux omeparopis Ha Wi, ne

P = [ Up(t) . (32)
R
A, =I'®..I'[pA)el'®...eT
[B(A)]; ®..0l'0@pA))el's..0l,
j—1 n—j+1
[P(A)] — cnpsxenuit 1o P(A) € L(X). Oneparopn

B(A), [B(A)]; obmexeni na X 1 X 'O gimosi amo.
Crigyioun [6], BUBHAYNMO TIOTOBHEHHS

EWL) =E R, Wy

TeH30pHOro 100yTKy £ W 3 IPOEKTUBHOK TEH30PHOIO
Hopmoto. Koxkanit enement F € E(W,) € W, — 3Ha4na
misia, PYHKIS eKCITOHEHIIATBHOTO THUITY

=) Filxt)= > Fjx)

JE€Z JE€Z

R>t+— F(x,t) ® pj(t

F; € Wr, ¢; € £, Ka TaKOXK € KOMILIEKCHOIO aHAJI-
THIHO0 QyHKIE © € B ana koxkHOrO (hikcoBaHoro t,
ni pamm abcomoTro 36iraroteest B (W ). OTxe, Bu3HA-
YeH] eJIeMeHTH

F o= Z @J(A\)FJ

JEZT

ne @(g) BusHavena dopmynowo (3.2), F 1e 3anexuth
Bl 306pazkens Burisiay (3.3). Iinupocrip

g(W,T) = {ﬁ Fe E(Wﬂ)}

NOBHHUA 1MONO HOPMH, iHmykoBaHOI BimOOpaXkeHHAM
EWyr) 3 F — F € EWy) (1us. nema 5 y [6]).
BusHaunmo 3ropTKy po3moiay eKCIIOHEHI[IATBHOTO
runy g € £ 1 W, — 3HaunOl 1ol HyHKIIT eKCIIOHEeH -
anmpaoro tumy F € £(W,), nomaHoi 3a J0MOMOIO0 PAILY

(F xg)(z,t) ZF

JEN

®(g*p;)t), ze€B, teR,

ze g * p — 3ropTka g € £ i minoi KOMILIEKCHOI by HKIIiT
ekcrorenmjaapaoro tuny ¢ € &. Mignpocrip £(Wr) in-
BapianTHK{ Moa0 KOKHOTO oneparopa K I := F * g i3
g €& (nus. nema 6 y [6]).

Ak y [1], BBegemo npoctip dbyHKIiii

Em = {p € 5‘ Pli=m,m] = 1}, m € N,

CIEeKTpabHUi mignpocrip omeparopa A

SWo = {F eWe(B,)| HAF =F, petn},

JIe oIeparop ﬁ(g) BusHavenuit dopmynow (3.2) mias
» = p, a came:

AAF() =Y <x@

neZy

n

> o)) FA> € B(Ly(9)).

J=0

3 pesyabraris [1] onepzyemo, mo mimnpocropu SV,
€ BAMKHEHMMU Ta 3a/I0BOJBHAOTh yMOBY SW.,. C
C SW,.41. 3a Teopemoro 1 i3 [14] (DQ)( 4) = Ao Q( A),
a g kozknoro F € SV maemo @(A)F = Aop(A)F.
Towmy S,‘fl/ C D(A)

3 pesyapraris [1] TakoxK OmepKYEMO, IO ONepaTop
A na SW ., obMeskeHmit i € remepaTopoM piBHOMipHO
0OMEKeHOT CIJIBHO HEIepEepBHOI I'PYIH, TOMY 00’€THAH-
us J,, SV € minbaum B L,y (€2).

VY [20] nokazano, 1O CHEKTPAJbHI TiIPOCTOPH pe-
IYJISIPHOIO EJIIIITUYHOIO OIEPATOPA CIIBIIAIAI0Th 3 TIPsi-
MOIO CyMOIO flOTO KOpEHEBUX MiIITPOCTOPIB:

Wm: @ RW(AJ)
[Ajl<m

Y [14] s xkoxnOl g € £’ BU3HAUEHO JiHIFHMIT Ome-
parop g(A):

EW) > F = PR A)F; — GA)F =
JEZT
=3 @) DE € EWL),  (34)

Je ¢; B34ti i3 300pakenus (3.3) ¢yuxnil F' € W, Ta
JIOBEIEeHO, 10 BiAoOparKeHHs

§55-—gA)eL [E(W,,)]

€ HemepepBHUM ToMoOMOpdizmMom anrebpu &£’ Ha

c {E(Wﬂ)}.

Hexait L(D),<m Bw (A5))
MezKeHuX JliHiiiHnx oneparopie Hag €Dy <, Bw (A;) 3
ONMHUYIHUM Oneparopom 1.

— banaxoBa ajredpa 06-

Teopema 1. 3a npunywenna 1 das 006i4bHUT
m €N, p € En, ysazarvnenoi gynxyii g € E'

. P Rwn)>F —
[Ajl<m
( Fe P Rw
|Aj1<m
Kpim yvozo,
T L@, - mw € £CED Bw(V)),
[Ajl<m
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O ,Z[OBeﬂeHHﬂ 3 (bopMme (3.4) nana  KoxKHOL

F=Ycz ¢(A)F; € EW

) OTPAMYEMO
G ADF =S ((g%p) * o)) (AF; =
jEZT
=3 (gx(pre)ADE, =
jEZT

=Y D) ADE = S G AAGAE;.

JEZT JEZT

Ockinbku @ € £, 3a reopemoro 1 i3 [14] @(ﬁ) € L(Wy),
To gna Koxuoro F; € Wi(B,) ta xoxuol p € &,
dbyHKIIA goj(A)F € W( ), a ana By o€ SW. (W)

maTumMeMo p(A )gp( ) i = o;( )F 3ayBaxuMo, 1O
mpu F; € SW,,(W,) takox F = > jez+ <pJ(A)FJ €
e SW,.(Wy).
Temep i3 monepegHiX MEPETBOPEHD OJIEPIKYEMO
(9 PADF =5(AD) Y~ ¢;(DF; = gAF

JEZT

qurst kool F € SW . Tlipcrassuoun ﬁ(m, t)=F(z)®
P( ) npu F € @) 1<, B (X)), p € S (W

y (3.4), maTumemo

“
S
s}
il
£
5

GxnAF YFe @ Rw(h).

[Ajl<m

GA)(F(x) ® p(1))

(3.5)
A 3rigno 3 dopmyinoio (3.2) aus byHRUl @ = g * p,
OJIEPIKYEMO

—

S AF@) = Y <x@”

neZy

—
Q

> (Gro)] F> ,
§=0

v € B(Ly(Q)) i

1= @E@] < 3 S IE [ @An)] |

nez, j=0

=Y nllF, HHxII"/ 1T (g  p)(@) | dt <

nezZy -
< > alEalllzl* 1T * o)z, -
neZy

3rigHo 3 (bopMyJIOIo iz [21],

>, nl[Eullllzl" =

neZ

= FW(x).

Orxe, i3 HaBeJeHUX OIIHOK Ta, (popmysu (3.5) onep-
KYEMO, 0 s KoxHOT F7 € D)y <, B ()

IGAF ()| < D @) [Ullllg*pllz, < FO(@)llg#pllr,

a oTXKe, /g\(A)‘GBp\j\ngW()‘j) < E(@‘/\j‘gm Rw()\j)).
Teopemy nosemerno. M

Buznaanmo npocrip abcomoTHO 30iKHUX PsOiB

W P RwO)Wa(By)| =

[Ajl<m

= {F: Y P e Wo(B)| F<" e @ Rw(\);

m=1 IAjl<m

S IF) < oo}
m=1

o)
— 3 <m>
= inf ) [F="7),
m=1
ThCd IIO BCIX 306pa}KeHHHX F Yy BUTJIAO1 TAaKOro pAIy
00
F= Z F<m>

m=1

3 wopmowo || Fy, e inf Gepe-

JIema 1. IIpocmip Iy [EB‘MSm Ry (A;); Wr(Bp)
isomempuurui npocmopy Wr(B,).

U Hosenenns. 1la nema € MOMMPEHHAM JeMu 2 i3
[8] Ha omeparopu Ha amre6pax Binepa i moBomuThcs 3a

TAKOIO 7K CXEMOIO, BPAXOBYIOUH, IO OTIepaTop A 3aMKHe-
Huit [13].

Bsenemo momomikmumit mpocTip

o @ meon] - {#

[Aj1<m

F<m> e B Rw(n),

[Xj]<m

IFll =" IF<"> < oo}.

(F<m>)m 1‘

CubHO cpsKeHnR mpocTip 10 [y [®\M<m RW(AJ)}
MAa€ BUTJIAL

loo[ B rw)) } ::{y:(ym):nozl‘
[Xj1<m
ime @ Bwh). lyle <o},
[Ajl<m
a1 |ylle = sup |lym| — idoro wHopma, mpo-
m>1

cTip @\,\ |<m RW()“)/ -
@D, <m Bw (X)) 3 HOPMOIO

CIIps2KeHUil TPOCTip 10

Iymll = sup  [(F="7 ym) |,
| F<m>| <1
ge F<m> ¢ @IAJISm Ry (Xj).
Jlema 2. Cuavno cnpasicenuds npocmip do

Iy [@‘/\j \<m Bw ()\j)} i3oMempunnuli Npocmopy

zgo[lﬁngW(Aj)’} _
| & mvoy)]]

[Xj1<m

{y—(ymm 1€l

i F<m>7ym =0 vi F<m>:0}.
m=1 m=1

104

MATEMATHKA



PyHKLUiOHAaNbHE YNCNEHHSA ANS eNiNTUYHUX AndepeHLianbHNX onepaTopie Ha anrebpax Tuny BiHepa

O Jlosenenrs. 1si iema € MOMMpeHHAM JieMu 4 i3 [8]
Ha, omepaTopu Ha anrebpax Tumy Bimepa 1 moBoguThes
34, TAKOIO YK CXEMOIO.

Hexait Tonosoria B miampoctopi

Rw(A) =) @ Bw(\)

mo|Xj[<m

ingykyernca 3 mpocropy L, () i B anredpi L(Rw (A))
3a7]aHa, CUJIbHA OMEPATOPHA, TOMOJIOTiS.
Teopema 2. 3a npunywenna 1 eidobpasicenns

&35 — §(A) € L(Rw(A))

3diticimoe  nenepepenuts  20momoppizm  arzebpu & s
anzebpy L(Rw (A)), npu yvomy

(D*g)(A) = A* 0 G(A).
Onepamopu ﬁ(g) nad npocmopom Wr(By) donyckaroms
3AMUKAHHA 3 00AGCTNI0 GUSHAYEHHA

{F =Y F" e Wo(By)| F<™> € @ Rw(\y),

m=1 [A;1<m

S g F| < oo}.
m=1

O Josegenns. BukopucroByemo MipkyBadtsi 3 [7-9].
Ockinbku &, C &, TO 3BiACK BUIIIMBAE, MO ONEPATOD
9(A) € 3ByzKEHHAM TAKOTO 2K OIIepaTopa 3 TeopeMu 2 y
[14]. 3a Teopemoro 1 Bimobparkenus

& 5§ — §(A) € L(Rw(A))

¢ romomopdizmom anrebpu £ B anrefpy L(R(A)) ta
BUKOHYETHCS TU(PEPEHITIAIbHA BIACTUBICTD.
IlepeBipumo HemepepBHICTH BiHOOparKeHHST

&' 39— GAF € Wr(B,).

[TosTOpOI0YHM OIIHKY NPHU JTOBECHHI Teopemu 1, s
KOoxHOTO F' € Ry (A) omepxumo

151 (A)F — g2(A)F|| < FO(x)]|(g1 — g2) * pllz, — 0

upu g1 — go B npocropi &’. R
JoBenemo icnyBanHg 3amMukaHHs oneparopa g(A)
Ha npocropom L, (12).

3 nem 1, 2 BumiwBag, o g Oyab-akoro (byH-
knjonany y € W2 (L,(Q)) nocninosricTs HOro 3ByzKeHD
Ym = Y |€B\M< Ry ();) BU3HAYAE €JIEMEHT TIPOCTODY

S1<m

1% Dr,1<m RW(/\j>/:| i Bimobpaxenns

Wh(Ly(2) 3y = (ym)imr €15 €D Rw(n)]

[Aj]<m

3OifiCHIOE 130MeTpuyHmil i30Mopdi3M IpPOCcTOpPiB, TOOTO

BUKOHYETHCS PiBHICTD ||y|| = sup ||ym]|-
m>1

Hosenemo Temep iCHyBaHH;{ 3aMuKaHHsl DYHKIIN
Bim omeparopa. Ilimmpoctip lfin[@uj\gm Rw (Aj)
dimiTHIX

loo [@\Mgm Rw (\;) /} . Tomy mimmpoctip

B| B Rwy)] =

[Aj]<m

[ @ R L] @ )]

[Ajl<m

MOCTIOBHOCTEN  CAAOKO — MILTBHUA Y

crabko mimpHui y 19 [@\Mﬁm Rw (\;) /} . IpoicTicTs

<l1[ @ Rw (X;); LP(Q)}vlgO[ @ RW(/\j)/]>

[Aj1<m [Xj]<m

peastizyerhes GiTiHITHOW GHOPMOTO
o0
<F7 y>: Z <F<7n> ) y7ﬂ>a Je

m=1

F= iFQ’D Ell{ @ Rw()\jﬁWﬂ(Bp)}

m=1 Xj1<m

y= ) cl%] D Rwin)]

[Aj]<m

i Gininifini dopmu (F<™ | y,,) BianoBizalOTbL Iyasib-
HUM TTapam

< P rwr). P RW(/\]’)/>-

[Ajl<m [Aj|<m

Iigupocrip 17, [@W‘Sm Rw()\)) ’} JEeXKUTDb B

0f6IACTI BU3HAMEHHS CHpsKeHOTO omepartopa g(A) mo

-~

oneparopa g(A) BiAHOCHO ABOICTOCTI

(n] @ RwwaB)] 1L] D Rw(r)]).

[Xj]<m Xj]<m

(ym)%)zl €
€ l‘,(c)m[@‘/\ij RW(/\J-),} i3 j HeHyJBLOBUMH IJI€HAMHU

CrpaBmi, KOXKHA MOCHIIOBHOCT Y =

BU3HAYAE DYHKIOHAJ BUIJISTY

B Rwn) 2 F<" = (GA P y,) =

[Xj]<m

BiJIHOCHO JIBOiCTOCTI
( D Rwin), D Bwn)).
[Aj]<m [Aj]<m

Tomy mocuTh mOKa3aTw, IO Iei (PYHKIIOHAT Ma€ He-
mepepBHE PO3IMIAPEHHS HA MPOCTIP abCOTIOTHO 3012KHIX

psais Iy [EBMSm Rw (A)); WW(B,,)]

MATHEMATICS

105



M'ayc O. M.

Z F<m> c

m=1

€l {Galx\jlém Rw (A\;); WW(BP)} [IPaBUJIbHA HEPIBHICTH

Hna mosimbHOTO enemenTa F =

' i F<m> A\) ym>

=1

o0
< (S IF) s 1Ayl =
e 1<m<

— (S 1F<) IgAyl,
m=1

ToMy (byHKIIOHAT

33J0BOJTbHSE HEPIBHICTH

(FgAYw) < (inf X2 1F< ) 15(A)y] =

= [[Fll 19(A) yll-
Dyuxionan (F, §(A\)’ Y) € IIYKAHUM PO3IIMPEHHSM,
sIKe BU3HAYAE CTpsizKeHuii ormepatop §(A)'.

Binomo ([17], rn.IV, n.7), mo 3aMuKkaHHs G(A) ome-
patopa G(A) ictye i cnisnanae i3 fioro apyrum crps-
JKEHUM, [KIIO 061aCTh BU3HAYEHHS CHPSI¥KEHOrO Olepa-
TOpa ClabKO WMiIbHA y CHpsKeHoMmy npocropi. Orxe,
icHyBanHs 3aMukanHs omeparopa §(A) mosemeHo.

Obnacrb BusHadeHHs 3amukanus g(A), gk apyroro
crpsizkeHoro 10 g(A), Mae Buris

(= £ 1 e[ cu s

>

m=1

F< )| < Clyl

Vy € zgo[ (&) RW(AJ-)’} }

[Xj]<m

ne craya C' BusHavaeThess F' i He 3a/1€KUTh BiT Y.
Mosnauumo ¥,, = Yy |€B|A]-\5m Rw(\)) ko

ps Z (9(A )F <> ym) 30LKHEE mig  6yIb-AKOTO
[@M 1<m Bw (A )’} TO BiH 36iKHE A6COMOTHO,

TOOTO 30IraroThCa paIn Z } F <> >’ IJIS BCIX

TAKOX Y.
Cupaszi, I IBOro JOCUTH B3ATH y;n:e_w(m)ym,

me  6(m) —  aprymMeHT  KOMIIJIEKCHOTO — HYHCJIA

(GA)F<">  ym). Tomi [lypll = llymll 1y = (y5,) €

€1 | @1 B ()]
3  immoro

<E|

BI/IKOpI/ICTaGMO JOBITBHICTH
v = (y.,) € lgo{@l)\jlngW()\j)’}, Jnst kosKHOrO
m 3HAfIeTHC: BeKTop yr, Takwmii, mo |y, |l
[G(A)F<m>| = |(g(

obusacti Bu3HaueHHs oneparopa F(A) 36irarorbea psiau

Z lg(A

Hapmnaku oweBuano. Teopemy mosemerno. M

Z<( )F<m aym>

A)p<m> s Ym)| < 0.

00Ky,

A)F<m> y! )|, Tomy ans seix F 3

F<m> H

BucuroBknu

Bceranosseno, mo GyHKIIOHATBHE YUCIEHHS X1JLTe—
Odinninca—bamakpimuana icHye Hag TpoCTOpaMu Kope-
HEBUX BEKTOPIB €JMIITUIHOIO OIEPATOPA Ha amredpi Tu-
ny Binepa ¢GyHKIi# HeCKiHIeHHOI KIJIBKOCTI 3MiHHUX.
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OYHKIIMOHAJIbHOE NCHNCJIEHUE 1JI4 SJIJINIITUYECKNX
JANPOPEPEHIINAJIBHBIX OIIEPATOPOB HA AJITEBPAX THUIIA BUITHEPA

Msyc O. M.

Hayuonarvnui yrusepcumem “JIvsuscvra nosumarrnuxa”
ya. C. Bandepw, 12, 79013, Iveos, Ykpauna

ITocrpoeno dbyHKHMOHAIPHOE UCUUCIEHUE HAJ IPOCTPAHCTBAMU KODHEBBIX BEKTODOB pery-
JISIPHBIX JUIANTHIeCKUX auddepeHnumaabHbIX 0IlepaTopoB Ha asurebpax tuma Bumrepa orpamu-
YeHHBIX AHAIUTHIECKUX (YHKINH 6€CKOHEYHOrO YnCiIa IePeMeHHBIX.
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FUNCTIONAL CALCULUS FOR REGULAR ELLIPTIC DIFFERENTIAL
EQUATIONS ON WIENER TYPE ALGEBRAS
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The functional calculus on spaces of the root vectors of regular elliptic differential operators
on Wiener algebras of functions of infinite numbers of variables are described.
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