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Beenenue

B 2000 roxy akamemukom III.A. AronoBeiM ObLia TpeJIoKeHa TPOrpaMMa 110
uccaenoBaHuio udGepeHInpoBannii aredp N3MEPUMBbIX OIIEPATOPOB, IPUCO-
eIMHEHHBIX K aarebpam ¢on Heitmama. Beckope may<anble nccemoBaHust B 9TOI
o0Js1acTu OBLIM HAYATHI HE TOJBKO B Y30€KHCTaHe, HO 1 MHOIUMU YYEHBIMU BeJLY-
UX MUPOBBIX MaTEeMATHYECKUX IeHTpoB ABcrpaJuu, ['epmanuu, Kuras, Hu-
nepaanios, Poccun, CIITA u apyrux crpan. Ha ceromusiimuuil jgeHb 3ajadm,
ccopMysupoBaHHBIE B TIPOrpaMMe Ha3bIBAIOT npobaemoti Aronosa. Ipobaema
AromnoBa chIrpaia 0YeHb BaXKHYIO POJIb B PDA3BUTHH TEOPUU AJreOp HEOrpaHu-
YEHHBIX 01epaTopoB. Baxkno ormeruts, 9To B 2014 1oy BCEMUPHO M3BECTHBII
aMePUKAHCKUIl yUEHbII U OJUH U3 OCHOBATeJIell COBPEMEHHOM TeOPHil olepaTop-
HbIxX ajirebp Puaapm Ksitgucon B comectroit pabore ¢ 2K.JIny, onybimkoBanHO
B Hoknanax Hanuonanbuoit Akagemun Hayx CIITA (PNAS), obparui BHuma-
HU€ Ha aKTYAJILHOCTH ITON IIPODJIEMBL.
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Beenenue

Anrebpnr ¢pon Heiimana 6bL1H BliepBbIe pacCMOTPEHBI B cepuu pabor Mioppest
n don Heiimana.l23

ITycrs H — ruibbeproBo npocrpanctso, B(H ) — s—ajrebpa BceX OrPaHUIEHHbBIX
JmHeiHbIX oneparopoB Ha H u M — anrebpa dou Heiimana B B(H), T.e. ciaabo
3aMKHyTasi yHUTaJIbHasl *-nojairedbpa B B(H).

Yepes P(M) 0603HaIMM MHOXKECTBO Bcex npoekTopos u3 M. HamomunMm, uTo
JBa 1poekTopa e, f € P(M) Ha3bIBAIOTCA 9KE6UBAAECHMHBLMU, €CIIU CYIIECTBYET
Takoii asement u € M, uro u*u = e u uu* = f. Ilpoekrop e € P(M) na3spiBa-
erTcs kKomewnvim, eciu coornommenue f € P(M), f <e, f ~ e Bieuer, uro e = f.

IMurray F. J., von Neumann J. Ann. Math. 1936.
2Murray F. J., von Neumann J. Trans. Amer. Math. Soc., 1937.
3Murray F. J., von Neumann J. Ann. Math., 1943.
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Beenenue

Anrebpa o Heitmana M masbiBaeTcst

— Koneunotl, ecau 1 — KOHEUHBII ITPOEKTOP;

— NOAYKOHEewHOU, eCIU KaXK bl HEeHyJIeBO MpoekTop B M MarKopupyer HEHy-
JIEBOY KOHEYHBIH IIOIIIPOEKTOD;

— beckoneunotl, ecau 1 He SIBIISIETCS KOHETHBIM;

— cobcmsento beckoneuHol, eclii KayK bl HEHYJIeBOI IeHTPaJIbHBIN IIPOEKTOD
B M gaByisiercsa 6eCKOHEYHBIM (T.€. HE KOHEIHBIM );

— yucmo beckoneurnol uau muna I11, ecan KaxkabIii HeHyIeBO mpoekTop B M
SABJISIETCST OECKOHETHBIM.

IIpoekTop e € M nazbpiBaercs abeseBbIM, eciau anredbpa eMe sBisercs abdesre-
Boit. Tak kax P(M) siBsieTcsi OJHOMN PeIeTKoil, To JJIsi KaxKJI0r0 MPOEKTOpa
e u3 M wuaiijiercs HauMeHbINUH EHTPAJILHBIA IPOEKTOD z(€), comep:kammii e
B KQ4eCTBE MMOJIIIPOEKTOPA; TAKOH MPOEKTOP HA3LIBAETCS IEHTPAJIBHBIM HOCUTE-
seM e. IIpoexTop e Ha3bIBaeTCsA TOYHBIM, ecan z(e) = 1.
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Beenenue

o Anrebpa pon Heiimana M HasbiBaeTcss muna I, eciiu OHA COIEPXKUAT TOYHBII
abeJjieB IIPOEKTOP.

o Anrebpa ¢oun Heiimana M 6e3 abenieBbIX IIPOEKTOPOB HA3BIBAETCH HEMpPE-
PBLEHOT.

[Ipoussompuas anredpa don Heitmana M eauncTBeHHBIM 00Pa30M PACIIEILIs-
eTcsd B paMyIo cymmy ajredbp don Hefimana ciemyommux THIIOB:

o rumna lg, (koneunas tuna I);

o tumna I, (coberBenno Geckoneunast tuma );

e Tuna II; (KoHeUHast U HelpepbIBHASA );

o tumna II, (monykoneunast, COGCTBEHHO OECKOHEYHAs U HEIPEPBHIBHAS );

o ruma I (uucro Geckonednas).
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Beenenue

o S(M) — MHOkKeCTBO BCEX U3MEPHMbIX OTIEPATOPOB TIPUCOeTHHeHHBIX K M ;*

o LS(M) — MHOXKECTBO BCEX JIOKAJIHHO M3MEPUMBIX OIEPATOPOB IIPUCOE]IU-

14
HeHHbIX K M;°

o S(M,T) — MHOXKECTBO BCEX T-H3MEPUMBIX ONEPATOPOB IPUCOCIMHEHHBIX K

M;S
e Bameru™m, uro M C S(M,7) C S(M) C LS(M).

Muoxkecro LS(M), cHaGKeHHOE OllepaIsMi CHIBHON CyMMOH, CHIIBHBIM IIPO-
U3BeJICHIEM M MHBOJIIOIMEH CTAaHOBUTCS YHUTAJIBbHOM *-aare6poii. MIzBecTHO, 94TO
M, S(M,7) u S(M) asnsrorca *-nonanrebpavu B LS(M). B cayuae, xkorga M
SIBJISIETCS KOHEYHOM anrebpoii, anrebpa S(M) = LS(M) nasbiBaercs anreGpoit

Mioppesa—gpon Hetimara, acconuupoBattoii ¢ M.

OrmernM, 9TO AJIredpbl U3MEPUMBIX OIEPATOPOB SIBJISIFOTCST HEKOMMYTATUBHBI-
Mu ODODIIEHUSIMU KJIACCUIECKUX ajireOp m3Mmepumbix (yHKImil. B gacTtHOCTH,

ecu M — kommyTtaruBHas anarebpa ¢on Heitmana, To

M = Loo(Q) un S(M) = 5(Q2).*

4Segal 1. E. Ann. Math., 1953.
5Sankaran S. J. London Math. Soc., 1959.
SNelson E. J. Funct. Anal., 1974.
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Beenenue

IIycts 7 — TouHBIII HOpPMAaJLHBIN KOHeUYHBIH caen Ha M. Basdy okpectHocTeit
HyJ/Is B TOHOJIOTHH CXOJMMOCTH IO Mepe 00pa3yIoT MHOMKECTBA BHJIA:

N(g,0) ={x e S(M):3Ipec P(M), 7(1 —p) <,z € M, ||xp|| < e},

rjie €, 0 — nojiokuTesbHble dncia. CHaOKeHHasT TOMOJOTHEH CXOIMUMOCTH 110 Me-
pe, anre6pa S(M) = S(M,T) cTAaHOBUTCS TIOJTHO TOIIOJIOTHYECKOI *-a1reGpoii.
CoOTBETCTBYIOIUM 00PA30M BBOJIUTCS TOIIOJIOIHS CXOAUMOCTH JIOKAJIHHO 110 Me-
pe Ha ajrebpe LS(M), xoropas Tak:Ke sIBJAETCS IIOJHOM TOIOJOMMYECKOH *-
asre6poit.®

IToapobuOo 06 anredbpax N3MEPUMBIX U JIOKAJIHHO N3MEPUMBIX OITEPATOPOB MOYKHO
03HAKOMHUTHCs B Monorpadun M. A. Myparosa u B. . Yununa.®

“Stinespring W. F. Trans. Amer. Math. Soc., 1959.

8Yeadon F. J. Proc. Cambridge Philos. Soc., 1973.

IMyparos M. A., Ymmun B. Y. Are6pbl M3MEPUMBIX U JIOKAILHO H3MEPHMBIX OIIEPATO-
pos. 2007.
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Beenenue

IIycts A — Hekoropas anrebpa. Jluneitnwiii oneparop D : A — A HasbiBaercs
nuddepeHImpoBaHueM, eC/ii OH yJIOBJI€TBOpsieT mpaBumwity Jleitbauia, T.e.

D(zy) = D(x)y +zD(y)

I Beex T,y € A.
Kaxnpiii ssement a € A nopoxiaer nuddepennuposanue ad(a) na A, onpe-
JIEJISIEMOE PABEHCTBOM

ad(a)(x) = [a,2] = ax — za, z € A.

Takue muddepeHnpoOBaHUs HASBIBAIOTCI SHYMPEHHUMU.
BazxubiM mpumepom muddepeHmpoBanust SBIsieTcs Kiaccnaeckuil quddepen-
IIMAJbHBIA OllepaTop:

(1) € V[0, 1] % c .1
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IIpo6aema Aponosa

Tenepb MbI MOXKeM cHOPMYIUPOBATEL TPObIeMy AronoBa, KoTopas ObLia Omy0-
mmkosana B 2000 romy B Joknamax Axagemun Hayk Pecry6iukn Ys6exucram. '
IIpobaema Aromosa:

@ Bcaxoe au duddepenyuposarue Ha arzedpe usMEPUMBLET 0ONEPamopos, NPu-
COCOUHEHHBLT K KOMMYMaMueHol aszebpe don Hetmana, mootcdecmsenno
PABHO HYAI0?

@ Bcaxoe au dudipepenyuposarue na aa2ebpe UsMePuMbLE ONepPamopos Henpe-
PHIBHO 8 MON0A02UL CTOOUMOCTU N0 MePe UAU IPY20T MONOA02UL Y

@ Bcaxoe au duddepenyuposarue Ha as2edpe USMEPUMDIT ONEPAMOPOS A6~
ARCNCA BHYMPEHHUM ?

CaMbBIM OCHOBHBIM, KOHEYHO, SIBJISIETCS TPETUI BOIIPOC, IPEIBIAYIINE, KAK HETPY/I-
HO 3aMEeTUTh, ABJIAIOTCA €r0 YaCTHBIMU CJIydasMHU.

10 Aomros 1. A. Jloxsn. AH PVs. 2000.

Kapum6
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Kparko 06 ucropun

Ecin uamepumoe npocrpanctso (2, X, 1) cenapabesbHo u 6€3 aTOMOB, TO aJl-
rebpa S(€2) mzomopdua anrebpa S(0,1) — Beex (KIacCcOB IKBUBAJIEHTHOCTH) U3~
mepumbix Gyukuuit Ha (0,1). [TosTomy nepsas YacTb 3aJ@4u €CTECTBEHHBIM
00pa3oM CBsI3aHO C PA3JIMIHBIMU PACIIUPEHUSIMU KJIACCUIECKOTO TIOHSATHSI IIPO-
u3BoHON dyHKImMK. Takue pacuIMpeHns BO3HUKJIU B Hadaje MPOIILIOr0 BEKa
U OHU CBSI3aHBI C Pa3BUTHEM TeOpUHu (DYHKIUI [AeiCTBUTEBHON IepeMEeHHOI.
3/1ech MBI IPUBOIMM OCHOBHBIE TPH PACHIMPEHUST TPOU3BOIHOMA.

Tosopsar, uro dyukuus f : (0,1) — R umeer B Touke s € (0,1) cpeumioo
IPOM3BOJIHYO0 Bopeiisi, eciin cymiecTByer mpeies

h
(1 (g) — 1im & fls+1t) = f(s)
M) =1 h/—t dt.
0

h—0
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Kparko 06 ucropun

IMycrs f:(0,1) — R — usmepumas dyukuus. Haomunm, aro yncsio ¢ HasbiBa-
€TCsl ACUMIITOTHIECKUM IpesiesioM f B TOUKe t, €CIl MHOYKECTBO

{s€(0,1):|f(s) =¥ <e}

HMEET IJIOTHOCTL 1 B TOUKe ¢ JUIs MPOU3BOJILHOrO € > 0. DT0 3amuchBacTCs
Kak: £ = ap — lirr)lS f(t). Ecnu acumnrorinaeckuil mpeiest
S—r

Foplt) = ap — i X ZTE)

CYIIECTBYET U KOHEYEH, TO OH HA3BIBAETCs ACHMIITOTUIECKON IPOU3BOIHOMN Py HK-
uuu f B Touke t, u PYHKIUA f HA3BIBAETCS acUMITOTHYeCKHU juddepeHupye-
MOit B TOUKe t.
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Kparko 06 ucropun

Nsmepumas dyukuus [ : (0,1) — R zasssaercs quddepeHnupyemoii B cMbicie
Pucca, ecin cymectByer namepumasi dyukims 1 (0,1) — R rakasg, aro

i (5220 ] ) -

h—0

st Beex € > 0, rie m — mepa Jlebera na (0, 1).
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Kparko 06 ucropun

IIycrs f € S(0,1). s t € R nosmoxum

(@ (N))(s) = f{s+1}), s €[0,1),

riae {p} — npobuast yacTh uncia p. 3amerum, 910 G = {4 }tter — HOATPyIIIA
rpyuist Aut(S(0,1)) Beex aBromopdusmos asrebpst S(0,1). Pacemorpum

D(f) = tim D=L e 50,1), (1)
h—0 h

B saBucumocTu or Tuna cxoguMoctd B (1), MBI HOJy9MM pa3/UYHbIE KJIACCHI
muddepentmpyeMbix GyHKNmit. B gacTHOCTH, TOTOYEUHAsT CXOAMMOCTD, CXO-
JIUMOCTh B CpEeJHEM, aCUMITOTHYECKAs CXOJUMHUOCTb U CXOJMMOCTBH MO Mepe
JTAIOT KJIACCHI BCIOJTY, B CPEJIHEM B CMBIC/Ie BOopesist, acHMIITOTUYIECKH U B CMBIC-
se Pucca muddepennupyembrx dynknuii vHa (0, 1), coorsercrsernHo. Ilpu sToM
KasKJIplil KJjaacc QYyHKIMIA CTPOrO CONEPIKUTCS B CJIEAYIONIEM KJacce, M KJIACC
nuddepeHImpyeMbix B cMbIcie Pucca QyHKIUEN sIBISIETCsT COOCTBEHHBIM IT0JI-
MHOXKECTBOM IPOCTPAHCTBA n3MepuMbIx Gynkuuu Ha (0, 1).
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Kparko 06 ucropun

B 1924 r. A.S. Xunuun B cBoeill 0030pHOI paboTe, TMOCBSIEHHON Pa3JIMIHBIM
PACIIMPEHUSIM TIOHSITUST TTPOU3BOIHON IIPUBEJT CJiejyiolee 3aKkoueHue: Bonpoc
00 omubCKaHUY Mako20 cnocoba Juddepenyuposanus, 6 cuny KoOmopozo o0ka-
3a00CH ObL UMENUWET NPOUZBOOHYI0 KAHCIAA HENDEPBIEHAA PYHKUUA, OCMAEMCA
omxpumuim. Ilosudumomy, ocmasasacv 6 obaacmu JeticmBUMEeNbHO20 NePeMeH-
H020, BECOLMA 3AMPYIHUMEALHO Y2a0a4Mb CIMPYKMYDHBLE OCHOBAHUS TAKO20 Me-
moda, ecau on npedmemno 603modicen.

Hpyrumu ciaopamu, A.91. XUHYNH rOBOPUT O BO3SMOXKHOCTHU OIIpPEJIeIeHIsl HETPH-
BuasbHbIX quddepentmposannii D : C[0,1] — S(0,1).

X praum A. 1. Marewm. ¢6., 1924.
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Kparko 06 ucropun

Ha kondepentuu, cocrosipieiics B 1953 roay, . Kamiauncku ciipocut U.3unrepa,
o muddepennupoBanuax Ha anrebpe C'(X) Bcex HENPEPHIBHBIX KOMILIEKCHO-
3HAYHBIX (DYHKIINH HA KOMIAKTHOM XayCIOp(OBOM IIPOCTPAHCTBE X, CHAOKEH-
HOI ITOTOYEIHBIMA aJIreOPANnIeCKUMU OTIEPAIUAMI U PABHOMEPHOIT HOpMOii. Ye-
pe3 nmenb W.3unrep npejcrasui V. KamianckoMy KOpOTKOe W KPacHBOE JIOKa-
3aTeJIbCTBO TOrO, YTO Takue jnuddepeHmpoBanust sBisitorcst 0-orobparkeHueM
(To ecTh JOMKHBI oTO6paxkarh Bero anre6opy C(X) B 0).12 B wactroctn, ecom
nuddepennuposanne na C[0,1] nepesogur ee B cebs, TO OHO TOXKIECTBEHHO
PaBHO HYJIIO.

Baxxuo ormMeTuTh, 9TO OrpOMHBIN HHTEpEC K AnMdEPEHITNPOBAHUIM OIIEPATOP-
HBIX aJIredp BO3HUK I10CJIe 3Toro pesysbrara V.3unrepa u crarbu U.Kamanckoro,
oryOIMKOBaHHON B TOM 2Ke 1953 Tojy, rjie B 9aCcTHOCTH, OBLIO MTOKA3aHO, UTO
kaxxoe auddepennuposanue ajaredbpor don Heitmana tuma 1 sBaserca BHyT-

pennnm. '3

12Kadison R. V. Surv. Differ. Geom., VII, Int. Press, Somerville 2000.
I3Kaplansky I. Amer. J. Math., 1953.
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Kparko 06 ucropun

B xome cBoux paccyzxkaennit Kammancknit 1o0Ka3bIBaeT, 9TO KaxKaoe auddepen-
[IPOBaHNE PABHOMEPHO HEIIPEPBIBHO U MPEIIOIArAET, ITO 9Ta ABTOMATHIECKAS
HEIIPEPBIBHOCTD BEPHA JIJIsl TPOU3BOJIbHBIX C*-ajrebp. DTa ruroresa ObLIa 10-
Ka3aHa depe3 Heckosbko jer C.Caxan. '

B 1966 r. P.B.K»sitnucon'® n C.Caxan'® mokazamm, aro xaxkmoe muddepenm-
poBanue C*-ajireOpbl, AEWCTBYIOINEe B MMJILOEPTOBOM MpocTrpaHcTBe H, mpo-
JoJKaeTcs 10 audepeHnupoBaHus Ha 3aMbIKAHUKA B CHJIBHON OIepaTOpHON
TOMOJIOTHH 3TOi aJirebphl. Bojtee Toro, ObLIO TOKa3aHO, YTO Besikoe Jiud pepen-
nupoBanue Ha ayredpe don Heilimana siBjisiercst BHyTPEHHUM.

HanbHeiimee pa3sutue Teopun audHepeHINPOBAHII HA OIIEPATOPHBIX ajred-
Pax M UX IPWIOXKEHUH B KBAHTOBOM TEOPHH MOIPOOHO OMICAHBI B MOHOTDADUAX
O.Bparenmm u JI.Pobuncona,'” u C.Cakamn.'®

14Sakai S. Tohoku Math. J., 1960.

15Kadison R. V. Ann. of Math., 1966.

16Sakai S. Ann. of Math., 1966.

17Bratteli O., Robinson D. Operator algebras and quantum statistical mechanics. 1987.
18Sakai S. Operator algebras in dynamical systems. 1991.
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OcHoBnBbIe |

IlepBbie pe3yabTaTH B CIytUae KOMMYTATUBHBIX ajareop ¢pou Heitmama 6butm mo-
JIydeHB! He3aBucuMo B paborax A.D.Bepa, B.M.Ymmmna, @.A.Cykouepa!?20 i
A.T'Kycpaesa.2!:22 A mmvenno, 6b110 okaszano, 1to anrebpa S(M) momyckaer
HeTpUBHAJBbHBIE T MOEPEHITUPOBAHNAST B TOM U TOJBKO B TOM CJIydae, eCJIi pe-
nretka poexkropos P(M) — mearomuuna. B gacraocTu, 6bUI0 10KA3aHO, YTO
asrebpa S(0,1) Bcex M3MepUMbIX KOMIUIEKCHBIX (byHKumii Ha unrepsase (0, 1)
JIOIIyCKaeT HEeTPUBHUAJIbHBIE Tu(HEPEHIIMPOBAHNS.

Teopema 1. ITycmo (Q, 2, 1) — usmepumoe npocmpancmeo ¢ mepot, obaadaro-
wee c60tcmeom npamot cymmot. Tozda caedyroujue Ycro8us pasHOCUNDHDL:

(a) Aunzebpa S(2) donycraem nenyaesvie duddepenyuposarus.

(b) Hsmepumoe npocmpancmeo (2,5, 1) neamomuuro.

19Bep A. @., Cykoues ®. A., Ynun B. I. Marem. samerkn. 2004.
20Bep A. ®@., Yumuu B. U., Cyxoues ®. A. Extracta Math., 2006.
21Kycpaes A. I'. Biragukaskas mareM. »KypH., 2005.

22Kycpaes A. I'. Cub. marem. xypH., 2006.
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OcHoBnBbIe |

BameTnm, uTo Kjaccuuecknii uddepenmuanbubii oneparop d : C[0, 1]
C'[0, 1] MozKeT GBITH IPOJOJIKEH HA BCIO ajaredpy S (0 1), T.e. cymecrByer aud-
dbepermuposanne d : $(0,1) — 5(0,1) raxoe, uTo 8\0(1> 0,1 = 0. Taxum 06-
pasoM, pelreHre mpobsieMbl AOIIOBa B KOMMYTATUBHOM CJIydae JaeT OTBET Ha
Borpoc A.¢.Xununna, B Toil popme, 4TO cymecTByeT "abcTpakTHOE paciiupe-
Hue" KJIacCHIecKol TPOM3BOIHOM JI0 KJIacca U3MEPUMBIX (hYHKITHIA.

st pernenns: npobjieMbl AOIoBa B KOMMYTATUBHOM CiIydae ObLIM pas3pabo-
TaHbl HOBbIE METOJIbl MCCJeioBanus auddepeHnnpoBannit s 6osee obIIEro
KJiacca ajiredp, a MMEHHO, IJIsi PEryJsipHBIX B cMmbiciie (pon HelimaHa KoMMy-
TaTuBHLIX ajarebp. B pabore A.D.Bepa, B.M.Ymmna, ®.A.Cykouea®® 6bL10
BBEJIEHO HOBOE TIOHSATHE C1ab0 TPAHCIEHIEHTHOTO JIeMEHTa KOMMY TATUBHOM pe-
rysspHoit asnre6bper. B paborax A.I'Kycpaesa?* u A.E.I'yrmana, A.I.Kycpaesa,
C.C.Kyrarenanze?® 6bLIH IPEMEHEHBI METOIbI Oy/IeBO3HAMHOIO aHAIN3a U BBe-
JIEHO HOBOE IIOHSITHE JIOKAJIbHO AJIre0pandecKy HE3aBUCUMON CHCTEMBI.

23Bep A. ®@., Yummu B. U., Cyxoues ®. A. Extracta Math., 2006.
24Kycpaes A. I. Cu6. maTeMm. xKypH., 2006.
25yravan A E., Kycpaes A. I'. Kyrarenanze C. C. Cub. 371eKTpoH. MaTeM. u3B., 2008.
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Bazxno ormerutsb, uro A.I'Kycpaes nozgomen K ucciesoBanusm guddepeHim-
pPOBaHUT HA KOMMYTATHBHBIX PETYJISIPHBIX ajredpax ¢ TOUKK 3PEHUsT BEKTOPHBIX
PEIIETOK, IIOCKOJIbKY B 3TOM cJiy4ae juddepeHInpoBaHust sIBJISIOTCS HEPACIIIU-
PSIFOIIMMU HOCUTEJIU 3JIEMEHTOB OTOOPaKeHUsIMU. Takue 0ToOOparKeHus STBJISTFOT-
¢S BayKHBIM KJIACCOM 0OoJjiee OOIMX OTOOparXKeHUil, TAK HA3BIBAEMBIX COXPAHSIO-
e MOJIOCHI OTOOpaskeHusi BeKTOpHBIX perterTok. [logxon A.I.Kycpaesa 6611
CBA3AH CO CJIeyIONIeil TpobIeMoii U3 TeOPUH BEKTOPHBIX pereToK. B 1977 roxy
DuroHM Bukcre mocraBusl BOIIPOC 00 onpedeseHus Ycaosull i mozo, 4mobot
6ce NUHETHDBIE ONEPATNOPDL, COTPAHAIOUUE NOAOCY HA GEKMOPHBIL PEWEMKAL,
BVLAU ABTNOMATIUNMECKY, HENPEPLIEHDL 6 NOPAJKO60TE monoaoeuu.?S

26Wickstead A. W. Compositio Math., 1977.

Kapum6
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CiieyomuM BaXKHBIM [IAIOM B peleHun 11pobJieMbl AroroBa ObLJIO yCTAHOBJIE-
HUE TOr'0, YTO BCAKOE HEIIPEPHIBHOE B TOIMOJIOTUU CXOAMMOCTH JIOKAJIBHO 0 Me-
pe muddepeHImpoBaHne siBJIeTCsi BHYTPEHHUM. B 9acTHOCTH, OBLIO TIOKA3aHO,
aro auddepeHIMpPOBaHNs aBTOMATHICCKN HEIPEPBIBHBI B CIydae COOCTBEHHO
GeckoneaHbIx asrebp don Heitmarma,2”»28:29,30,31,32,33,34,35

Teopema 2. I[Tycmv M — anzebpa ¢pon Hetimana. Toeda

(a) ecaKkoe HenpepuisHOe 8 MONOA02UU CTOOUMOCTIU AOKAALHO NO Mepe Judide-
pernyuposanue na LS(M) (coomeememeenio na S(M)) asasemcsa enym-
DEHHUM;

(b) ecau M - cobecmeenmo beckonewnas anzebpa gon Hetlimarna, mo ecskoe
dugppeperyuposanue na LS(M) (coomeemcmeenro na S(M)) asasemea
BHYMPEHHUM.

27 Ayupov Sh. A., Kudaybergenov K. K. Sib. Adv. Math. 2008.

28Pyrman A. E., Kycpaes A. I'. Kyrarenanze C. C. Cub. s1exTpoH. MaTeM. u3B., 2008.
29 Albeverio S., Ayupov Sh. A., Kudaybergenov K. K. J. Funct. Anal. 2009.

30Ber A. F., De Pagter B., Sukochev F. A. J. Oper. Theory. 2011.

31 Ayupov Sh. A., Kudaybergenov K. K. J. Oper. Theory., 2012.

32 Ayupov Sh. A., Kudaybergenov K. K. Integr. Equ. Oper. Theory, 2013.

33 Ayupov Sh. A., Kudaybergenov K. K. J. Math. Anal. Appl., 2013.

34Ber A. F., Chilin V. L., Sukochev F. A. Integr. Equ. Oper. Theory, 2013.

35Ber A. F., Chilin V. I., Sukochev F. A. Proc. London Math. Soc., 2014.

Geprenos | Tudbdbepennuposanus anre6p Mioppes—d 02.03.2023 21 /24



OcHoBnBbIe |

Takum obpazom, k 2015 romy npobsema Aronosa 6bLIa MOJHOCTHIO PEIeHa JJTst
caydasi ajarebp M3MEPUMBIX U JIOKAJIHHO H3MEPHUMBIX ONEPATOPOB, MPUCOEINU-
HeHHBIX K ajirebpam don Heiimana tuna I, tuna I1,, u tuma III. OcraBascs
OTKPBITBIM TOJILKO ciiy4ail aynredp ¢pou Heitmana tuna I1;. B mokiage ussect-
HOI'O aMEPHKAHCKOI'O CIEIMaJIMCTa 110 OIepaTOpHbIM ajrebpam Puuapma Kaii-
nucona u ero coasropa 2K.JIny B 2014 rojgy sror ciaydait Takxke 0611 chopmy-
JINPOBAaH KaK OTKpbITas mpobjema. A nmenno, kak ormermin Kaiiaucon u Jluy,
s aareop Tuna II; "the complete cohomological result would say that each
deriwation of S(M) is inner. The authors strongly feel that this is true; but it is

still open".36:37

36Kadison R. V., Liu Z. PNAS, 2014.
37TKadison R. V., Liu Z. Math. Scand., 2014.
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Hakownerr, B 2019 romy, T.e. mouru yepe3 20 Jjiet, mpobdsiema AroroBa Obljia OKOH-
JarespHO perneHa B pabore A. @. Bepa, @. A. Cyxouesa u asropa.>®:3?
Teopema 3. ITycmov M — npouseoavras anzebpa on Hetimana. Tozda caedy-
0uue YMmBEePAHCOeHUS IKGUBANCHINHDL:

(a) ecakoe duddepenyuposanue na LS(M) (coomeemcemeenro na S(M)) se-
AACTNCA GHYMPEHHUM;

(b) npamoe caazaemoe muna I, arzebpo M asasemes amomuveckol aszeb-
poti pon Hetimana.

IMonpobro 06 ucTopun pemnternst 11pobaemsr Aomosa.4?

38Bep A. ®@., Kynaiibeprenos K. K., Cykoues @. A. Ycmexu mareM. Hayk, 2019.
39Ber A. F., Kudaybergenov K. K., Sukochev F. A. J. Reine Angew. Math. (Crelles
Journal) 2022.
40K ynait6eprenos K. K., Bromterens Uucturyta Martemarnku, 2022.
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