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BaHaXOBOrrpOCTpaHCTBOX 06JIa,1l,aeTCBofICTBOMarmpOKCI1MaUIII1 AP, eCJlII TO)K,1l,€CTBeHHbIM:
oneparop idx : X ---+ X JIe)KU'l' B 33MhIKaHIIH MHO)f(eCTB3scex KOHC'IHOMepHbIX oneparopon
B TOnOJIOnnr KO:tvmaKTHOM:CXO,1l,HMOCTH.l1JIII ("ITO TO )K€): ,1l,JIHBC5IKOM:CTP€M5IliI€iIC5I K HyJIH
IIOCJle~lOBaT€JIbHOCTII(xn) E Co(X) II ,1l,JI5IK3)K,1l,OrOEO > 0 cymecrsyer T3KOM:KOHe'1HOMepHblfr
orreparop R 13X; TITOSUPn IIRxn - xnll ::::E. Oneparop T :X ---+ Y naasmaerca H)J,epIIbIM, ecna

OIl npC,1l,C'l'aBHMB BI1,1l,C1':1; = "£c;l (x~" ;r;)Yk. x E X, rztc (xU C X*, (Yk) C Y, Lk IIx~IIIIYkll <
00, 060:,m3'leHHe: T E N(X; Y)

ECJIII T ...~ 5I.J;epHhlti, TO COrrp5I)f(eHHhIM:oneparop T* TO)Ke5I,1l,epHblt'I(Grothendiec:k, [1]). Bo
rrpoc: A. I'po'renmrxa (1955): TIYCTb T ol'pallH'~Cllm>Ji1 JIHlIei-TrTbTicroueparop Tn 6aIJaxona npo
CTpaHCTBaX B 6aH3xoBo npOCTpaHCTBOY. BCPHO .T111, 'ITO eCJIHT* 5IBJI5ICTCHH;~epHbIlVI,TO 11T
Tr1K)Ke5I;~epHbIM:?Bnepaste OTpI11\3TeJIbHbIll OTBeT6bIJI IlOjlY'IPH T. <D:ur€JIeMII Y.B.,IL)KOHCOHOlvr
B [2] Hexoropsre ,1l,OCT8TO"IHhTCYCJIOBHH,1l,JIHIIO.JIO)KI1TeJlhHOrOOTBeT8npIIBe,1l,eHhIB [IJ. l1rvlcHHo,
B nepsoa l.IaCTII npe,LJ,JIO)f(CHIIH15,2 [1, chap. I, p. 86] YTBCpJIqaeTC5I: ECJl/l..L T : X ---+ Y, X*

OITEPATOPhI C .5I)J;EPHbIMM COITP5DKEHHhIl\1M
O. M. PeHHoB

C.-Ilemep6YP2cK/u'iL zocipiopcmeennuii y'/-{'U6epcumem, C. -JIe tnep 6yp 2, Poccun
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t, k ananxon 6YTYHH Myc6aT sa t > k aCT Me6orrra,1l,.(TeopeMaH cDepMa 6ap0I1 x > y > Z Hc60T
myzt.) .

(t - k)rt = (2t - k)" - kl!

x = t - k, i > k
y = k,
z = 2t - k.{

t2n _ (x + k)2n ==- 0,
(x + k)2n = en,

MYO,1l,IIJIalI (9)-po xan JVleKYHeM:
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MyafmHKyna,1l,an l'vIa'I'pl1carr ztap .rapadra '·IaIIH 6apo6aplIH (8)-po xncof MeKYJIeM:
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uueem ceoiicmeo AP n T* E N (Y" ,X*), mo TEN (X, Y). ,lloKa3aTeJIbCTBO MO)KHOHat'ITII B
[3]. BTOpa5I qaCTb npe,[])lO)KeHI15I15,2 [ 1, chap. I, p. 86] YTBep)K..IJ,aeT, 'ITO OTB8T rrOJIO)KIIT8JleH
TaK)Ke B cny=ae, xorna y** 06JIa)J;aeT CBoilcTBOM AP 8. OHa II 0.11. PeHHoB B [4] rrOKa3aJIH,
'ITO 1I0CJle;J,uee yTI3ep)K,l~eIIHe nenepno:

I. Ilucm» T E L(X, Y) u npeonoJwJfCu.M, wmo Y"?" E AP. Ecnu. T* E N(Y*, X¥), tno
T E N(X, Y). II. Cy~ecrnBy'lOm tomaxoe« npocmpancmea X, Y U 'He JldepH'bI.1'1onepamop T :
X --)-Y maxue, wmo X u Y** otinadasom.CB01'J.crnBOannpo'K',CuJ,W'U,UUu T* - .H.dep'H.'bLu.

0.11. PelIHoB JlOJIYQIIJIB ,n;a.lIbHeHmeM cytnecraemnae 0606II~eHIm 3TIIX pe3YJlbTaTOB Tpo
TCH,n;IIKaII Oaa-Pcaaesa. HaM IIoHa,n;o6HTC5Icmc p5I.IJ,onpC,ll;CJICHHH.Oncparop T : X ----+ Y
HCl3bIBaeTC5IS-5I.IJ,epHbIM(0 < s .$" 1), eCJIH OR npef]:CTaBIIM B BII,u8 Tx = 2::::1(x~,X)Yk, x E X,
rfl,e (x~) C X*, (Yk) C Y, Lk Ilx~W !!YAW < 00. MbI IICIIO.'Ib3YCM0603Ra,qeHIle Ns(X, Y).

Cne,Il,YIOu:t;I1Hsonpoc 6bLTIrrOCTaBJIeHH3BeCTHbIMIIHeNH~It;KIIMlll\UneivIaTHKaJvIII (Hinrichs A.,
Pietsch A.) B 2010 rozty B crarse [5, Problem 10.1]. Ilucm» T oncpatnop, oclicrn6Y'I071~1J,7'1
JvteJfCoy 6a'HaXOB'bL.M'UnpocnqJ(L'H.Crn6(LJI1,UX U Y 11, tujcm» s E (0,1). Bepuo AU, -cmo eCJm T*
- S -JlOep'H.'bi1l.,mo u T ,R.BA.RemeJlS -Jli)ep'H.'bl.M?OTpIIIJ;aTeJlbHbIU: OTBeT, O/J;HaKO,6b1.]1 IlOJlYQeH
O.I1.PeHHOBblM erne B 2003 rozry, I103TOMY B 2013 r. MbI paCCMOTpeJIII neCKOJlbKOHHOil aonpoc:
Ilpu 'K',aKUXYCJW6UJlX, HaJW2ae.i\1.UXna pcccsuimpuecescue 6a'HaXOB'bl npocmpancmea, cnpaeed
Jl1160, wmo oneparnop T :X ----+ Y Jl6JLR.CmCJl.flOepH'bl,.i\1.,eCA'UT* -- s -,ROep'H'biu?TO'IHb1ll OTBeT
IIOJIYQen aBTopOM B pafiore [6] (reopem.r 1 II 2 HI1)Ke).

Ilycri, 0 < q ~ oc II 1/s = 1/q + 1. MbI r0)30pIIM, "lITOX HMeeT CBOHCTBOAPs: eC.JII1,n;Jm
JlI060H a6COJlIOTHO q-CYMMIIpyeMoil IIOC,lIelJpBaTe.lIbHOCTH(:rn) E lq(X) (rfl,e lq(X) osnastaer
co(X) ,!(JfH q = (0) H ;VlH Ka)K)~OI'OE > 0 cyurecrnyer 'J'aKOHKOHe"IHoMepHbn1 oneparop R B

X, 'ITO SUPn IIRxn - :rn!1 ~ E. On.IennYI, 'ITO APi ecrs B TOQHOCTI1CBOHCTBOannpOKCHMaIJ;I11I
Fpo'renzmxz, H API ~ APs ,n;JI.HJlI060m s.

'Ieopexra 1. IIycm'b s E (0,1], T E L(X, Y) U nycm'b Jm60 X* E APs, Au60 Y*** E APs.
ECA'u T E Ns(X, Y**), trio T E N(X, Y).

Teopexra 2. f{Jl.Jl r.:aJKi)o2o S E (2/3, 1] csnuecmeinom. 6mWXOBo npocmpancmeo ZS ·U 'He
.Roep7i'bdi. onepamop T8 : Z;* ----+ Z; masue, wmo Z;* u.ueem ceoiicmeo annpoxcusuiuuu Z;**
()6.!w.oaem ceoticmeou APT i).JI.fI,r.:a:JlCoorw T E (0, s) u r.: - S-fl,oepH,utJ..

3a.Mc"la7iue: ITpoC'rpaHCTBO Zl** II30Mopqmo rrpOCTpaHCTBY 'rIma Zl (:8 E, rne E - aCIIYIII
TOTIl'feCKII rIIJIb6epTOBO npOCTpanCTBO. 8'1'0 ,l];aeTHaM erne O,l];HHnpaxrep aCHMIITOTW-IeCKHrHJIb-
6epTOBa npocrpancrna 6e3 CBOI1:CTBaarrrrpOK'ClIi\IaIJ;HI1(OIlpe,1J,eJJ:eHH5JIf nexoropsre 06CY)K,1J,eHI15I
CM. B crarr-e [7]).

B 2017 r. aBTopOM 6bIJII1 rrO.;IY'IeHbI CYlIJ;eCTBeHHbre0606lIIeHII5I scex nprmell.eHHbIX nsnne
pe3YJIbTaTOB (cooTBeTcTBYIOlIJ;a5ICTaTb5I rOTOBHTC.5IK neQaTH).
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') 'II 1+ B* II- \ ..!-' I ·)n

Dn(~; Lq) = - lIn _ fl'
7T I, 1 n q

D (h'I,) - 411" 1')*'111 '). «q - - [arctg _}n I
7T q

1 ( 1- a!:r Trr'-l :[ - aj 2)
1+'B*(:r)12 1-xx_a* ,1-a*x '

1 11 k i=k J

. 1+ IB~(l;W
flk,n(X) .= 1_1B.~(:r:)I2Ak.n(X).

Teopesia. IIycrnv J( C 1I, 1 ~ q ~ oc 'U Dn. - Juv6011 'U8 euuu: 'fLVUfjer!cIiH'/.>i,:L nonepewnuxoe.
Toeoa dJMl xao-cdoeo 'HaTnypa.;~·bH020 ti

c~:Bk(Z)

0603HaT-II1M -repes B~ j\UIHIIMa'lhHOe aa KOMIlaKTe J( npouaaenerute Bnxrnxe crenena n,
HyJIlI xoroporo Jle)KaT B TI, T.e. npoassezieane Bn:ZIIIIKe, ;J,JUIxoroporo IIB~liq = min{IIBnllq
{zeros Bn} C 1I} 11nycrt, 'P* - cooTBt'TCTBYK)lIIa.H 3TOYlY npoII3B8,leIUIJO T AI-clIcTeMa.

0603Ha'IIIM <Pk.n(X) := Ak.n(X)'P!(:r) II Wk.n(J:) := /1k,n(X)rp!(x:), rzte

1 I 12 k 1 I I

( V -- !ak 'IT - o.J I . z - aj :'Pk .z) = k: = 1,2; ....
1 - akz o.. 1- az.1=0 J J

dn($): Lq) := inf sup Illllq,
x» JEf)ilxn

6n($); Lq) := inf sup IIf - PnU)llq,
L" JEt)

r,lW S) = f)V~) X" - n-MepHoe rrO,iJ,npOCTpaHCTBOLq) xn - nO,LlnpOCTpanCTBOLq Kopa3MepHOCTII
n H Pn : Lq --t Xn - uenpepsnsasnt JlIIHelIHhli:J: oneparop, panra n.

Ilycrt, a := {ad %"'=0 - llOC'}le;~OBaTeJrGrrOCTGTO'-IeK n 1I, cpezra K01'OPhIX Mory1' 6hI1'b 1'0'-1-
Kll KOHe'IHoi1: II ,n;alKe 6ecKon8'mo:i1 xparnocrn, rp = {'Pdk"~o - CIiCTeMa ~YHKIIIf:i1 Tarcenaxa-
11aJlbMKBHcTa (T I'vI -CHC'rerVIa), IIOpO)K,n;eHHaZIrrOCJI8r'loBaT8JlhHOCThIOa:

7. Casazza P. G., Garda C. L., Johnson VV.B. An example of an asymptotically Hilbertian
space which fails the approximation property / Proc. Amer. Math. Soc. 2001. V. 129.
P. ;3017--:3024.

ITOITEPET-IHIIKM KJIACCOB OrPAHIIQEHHhIX
r APMOHIIQECKIIX CPYHKIJ;IIM

B.B. CaB'lYK
Jhicrrwmym .uameuamuxu HAH Y'KpaU'l-l'bI" Kuee, Y'KpaU'l-ta

Ilycrr, h= -- KJIacC orpamrsrermsrx .n;eticTBIfTeJlbH03Ha'-IHhIX rapMOHlPTeCKlIX ~YHKU;lIH I,
OlIpe,.:J:eJleHHbIXB xpyre IDl := {z E C : Iz/ < 1}, MJI5i KOTOPbIX sUPzE::liJllf(z)1 ~ 1
If hoo - KJIaCC rapMOHl1'-ICCKlIX CPYHKIIl111,COnp.H)KCHHbIXK CPYHKI~l1.HMns hoc, T.C. hoc :=
{f rap]l,IOHH'IeCKa51B ]IJ) : 1E hex)}'

Ilycrt. ztanee K -- KOMnaKTHoe nO;:J:ivmmKeCTBOIIHTepBaTJ:a 1I := (-1, 1), ~ II ~ - cY)KeHHe
K)IaCCOB b-; II hC){), coornercraenno, na KOMnaKT K H nycrr, a- - nOJIO)KIITeJlhHa.H Mepa aa K
TaKa5I, '-ITO dK) < 00_ 0603Ha'IIIM Qepe3 Lq := Lq(K, a-) npOCTpaHCTBO J1e6era cpyHKI~Hti f na

K C HopMon Illllq = UK Iflqda)l/q) 1 < q < 00, Illlioo = esssuPxEK II(x)l·
PacclvlOTPIIM aaztasy 0 n-iiOnepeQHHKaX no Kornroropony, feJlhcpaH,IlY H .lIJIHellHOM '[L>

nonepe-rrraxe KJlaCCOB~ H f) B rrpocrpaacrne Lq:

dn($); L'l) := inf sup inf III - gll'l'
Xn JEfJ gEXn
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