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OO61masi xapakTepucTuKa paboThI.

AxryanbHocTh TeMbl. (C*-anredpbl sIBISIOTCA BAXKHOI 00JIACTBIO HMCCJTE-
JoBaHus B QyHKIMOHATIHLHOM aHajm3e. 3Becrno, uro C*-aarebpbl UCIONIb-
3yIOTCsSI B KadeCTBE MATEMATHYECKOIO allaparTa KBAHTOBON MEXaHMKH. JTO
HaIpaBJICHUE WCCJIEIOBAHNI HAYaJIOCh C MATPUYHON MexaHmKu Bepnepa u
leitzenbepra, 6osiee CTPOTYIO MATEMATHIECKYIO (DOPMYJIHPOBKY KOTOPOTO AT
[Tackyans Uopman B 1933r. B nanbueiimmem /Ixxon dbon Heiiman mpeanpunsi
[IOMBITKY CO3AaTh ODIILYI0 OCHOBY JIJIsl 9TUX AJIredp, KOTOpasi 3aBEPIIUJIACH Ce-
pueii pabor o kosbuax oneparopos( cM. [1], [2]). Dru obbexTh paccmaTpuBa-
I0TCsI, KaK CIenuaJibablil Kiaace C*-anrebp, Tak»Ke M3BECTHBIE, KAK aJre0phl
don Heiimana. B paborax BblmeHasBaHHBIX aBTOpoB C*-anarebpbl ompee-
JISJIACh, KaK 3aMKHYTBIE [0 HOPME CAMOCOIPSI?)KEHHBIE T0IAJIreOPhl aaredpbl
OTPAHUYIEHHBIX OTIEPATOPOB HA HEKOTOPOM TMJILOEPTOBOM MTPOCTPAHCTBE.

B 1943r. .M Tensdang u M.A. Haiimapk B pabore [3| gaau aberpakTHOE
onpenesienne C*-ajrebphl, rie HE UCIOJIB30BAJICS T€OMETPUIECKUI MOIXO/,
TO €CTh, B ONpeIe/ieHud He (DUTYPUPOBAJIO THILOEPTOBO IPOCTPAHCTBO: ITO
KOMILJIEKCHasi HaHaxoBa ajirebpa, OCHAIEHHAS WHBOJIIONMEH, TO €CTh, COIpPsI-
JKEHHO JIMHEHHOW W aHTH-MYJIbTUILINKATHBHON Olepalueil, MoOBTOPHOe IpU-
MEHEHUEe KOTOPOH eCThb TOXKJIECTBEHHBII OIeparop, M HOPMa YJIOBJIETBOPSIET
CIENUAHLHOMY PABEHCTBY.

C*-anrebpbl cefiuac SIBISIOTCS BaXKHBIM HHCTPYMEHTOM B TEOPUU YHUTAD-
HBIX TIPEJICTABJIEHN JOKAJIbHO KOMIAKTHBIX Ipymi(cM. Hanpumep [4], [5]), a
TaK¥Ke UCIOJIb3YIOTCs B ajrebpandeckux (hoOpMyJIUPOBKAX KBAHTOBON Mexa-
HUKHU U KBAHTOBOU TEOPUU ITOJISI.

OjtHOlt M3 MUPOKO TMPUMEHsIEMBIX B KBaHTOBON Teopuu moJist C*-airebp
siBJisieTcst asiredbpa Tenauya, Ha3BaHHAST B Y€CTh HEMeNKoro maremaruka OTro
Termmra.

B 1961 r. B patore [6] KoGypH moka3as cBOIO 3HAMEHATYIO TEOPEMY O TOM,

3
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aro jobass  C* -anrebpa, TOPOXKJIEHHAST OJHUM U30METPUIECKUM OIEPATO-
poM, KaHoHn4eckn uszoMopdHra ajirebpe Terutuma. Ilociiegaee mogaepkuBaeT
YHUBEPCAJIBHOCTH ajredpbl Termunia.

ITosxke B pabore [7] 66110 OKA3aH0, u4To y anarebpsl Termia cymecrByer
TOJIBKO OJTHO OECKOHEYHOMEPHOE HEIPUBOJIUMOE IIPEJICTABIEHNE C TOYHOCTHIO
JI0 YHUTAPHOI SKBUBAJIEHTHOCTU. Kak M3BeCTHO, OECKOHEYHOMEPHBIE HEIPH-
BoAuMbIe TpescTaBienust C*-ajaredp MMEIOT MIUPOKOE MPUMEHEHHNE B COBpe-
MEHHOM KBaHTOBOH MeXaHWKe W KBAHTOBOI TeopwH ToJjsd. B gacTHOCTH, ¢ X
IIOMOIIBIO OIIPEJIEJISIOTCS] TAK Ha3bIBAEMBIE CYIIEPOTOOPHBIE CEKTOPA, KOTOPBIE
XapaKTEePU3YIOT 3apsi/l B KBAHTOBOW TEOPUU ITOJIS.

Bozuukaer Bomrpoc 0 Bo3aMoKHOCTH 00001TIeHs areOphl Terinma ¢ mesbio
[IOJTIy9eHns aJIredp, MMEIOIINUX, C TOYHOCTHIO 0 YHUTAPHON SKBUBAJIEHTHOCTH,
6oJtee OJHOIO HENPUBOIUMOTO GECKOHEYHOMEPHOTO IpejcTaBienusi. OmqHO u3
Takux 0OOOIIEeHMIT TPUBOJAUTCH B JAHHON IUCCEPTAIINMN.

B pab6ore [8] 6bL1a onucana rpyuia aproMmopdu3mos aiarebpsl Temmuna. B
JIAHHOI JIICCEePTAIy IPUBOIUTCS TIOJIHOE OIMCAHNE aBTOMOP(U3MOB ajredp,
SABJISTIONMINXCST 0000IeHnaAMu aareopsl Temaura.

OpauM w3 Hambojiee aKTYAJbHBIX ITOIXOJ0B K HCCJIEIOBAHUIO PACIITHPE-
auit C*-ajrebp SBISETCS TEOPUs IPYIIIOBBIX U MOJIYTPYIIIOBBIX CKPEIEHHBIX
npoussesennii(cm. [9]-[10]). B manHOl muccepranyu ¢ MOMONIBIO CTPYKTYPHI
CKPEIEHHOr0 TIPOU3BeieHusl, onucanuoil B [10], mokaspiBaeTCs, 9T0 BBIIIECKA-
3amHH0e 00001IeHNe AMTeOphl Ternia ABIIsIeTCsT CKPEIEeHHBIM ITPON3BEICHIEM.

Ilean pabotsl. [Tocrpoenne C*-ajrebp, siBJIAROMUXCsT 0OOOIIEHUSIMY aJl-
rebpbr Ternia, UMEIUX KOHEYHOEe YHC/IO HEIIPUBOIUMBIX OECKOHETHOMED-
HBIX, YHATAPHO HEIKBUBAJEHTHBIX ITpecTaBaeHuit. VcciemoBanme CTpyKTY PhI
ITUX aJIrebp, ONUCAHUE KJIACCA WHBAPUAHTHBIX UJI€AJIOB OTHOCUTEIHHO HEKO-
TOPOT'O €CTECTBEHHOI'O IIPEOOPA30BAHUSI.

HOCTpoeHI/Ie KOPOTKHX TOYHBIX HOCJ’Ie,ILOBaTe.HBHOCTefI C IIOMOIIIBIO OIINCaH-
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HBIX WHBAPUAHTHBIX UJEAJIOB HalljleHHbIXx C™-aiarebp.

Ornncanve rpyiibl aBTOMOPMU3MOB uccieayeMmbix C™*-ajirebp, mpejacras-
JIEHUE 3TUX ajredp B BHUJIE CKPEIIEHHOIO IPOU3BEIECHUS.

Meroauka ucciaemoBaHusi. B pabore TpuMEHSIOTCST METOIBI (DYHKIIH-
OHAJIFHOTO AHAJIN3a, TEOPUU MPEJICTABICHUI MOJIyTPYII U UCIOIL3Ys Ollepa-
TOPHBIA MOIX0] 0000IIaeTcs aarebpa Temmuna.

Hayunasi HoBu3zHa. Ajre6pa Termmuna, ¢ TOYKM 3peHUs] TEOPUH TOJIY-
rpymi, ectb C*-anrebpa, MOpoXKIeHHAS H30METPUIECKUME IIPEJICTABICHUSIMA
OUITUKINIECKO TTOJIyIPYIIIBI. 3aMeHsisl OMIMKIMIECKYIO [OJIyIPYIIILY Ha KOH-
KpEeTHbIE WHBEPCHBIE IMOIOIYTPYIIbI U PACCMATPUBAas UX W30METPUIECKUE
[IPEICTABJICHUS, MOXKHO IOJIyInTh HOBble C*-ajreOpbl, ABJISIOMMXCH 0000-
menusaMu aaredpsr Termuma. B manmoit quccepTaliun BIEpBbIE MCCIIETYIOTCS
C*-anrebphl, MTOPOXK IEHHBIE MHBEPCHBIME ITOJIIIOJIYTPYIIIAMEI OUIHKIHTIECKOM
[TOJTYTPYIIIIBI.

[Mokazano, aro y moiaydeHHbIx C*-ajrebp CyIIeCcTByeT KOHEYHOE UUCTIO
HENIPUBOIUMbIX, 6eCKOHe‘{HOI\/IeprIX, YHUTapHO HEIKBUBAJICHTHBIX IIPpEJICTaB-
JIEHUI. DTOT pe3yJIbTaT SIBJIsIeTCs 0000IIEeHNeM TeOPeMbI 0 HECKOHETHOMEPHBIX
[IPeICTABIEHUAX OUIMKINIECKOH IOy TPYIIIbI, JOKA3aHHON B pabore [7].

Hokazano, aro nosyderuble C™*-aaredpbl MPEJICTABISIOTCS B BUAJIE CKpe-
[IEHHOTO [IPOU3BEJICHUSI.

TeopeTudeckasi u IpakTU4YecKasi 3HAUNMOCTb. Pabora HOCUT Teope-
TraecKuit Xxapakrep. [losrydeHnbie pe3ysibTaThl U IPUBEJIEHHBIE KOHCTPYKIMN
OTKDBIBAIOT HOBbIE BO3MOXKHOCTH Jiyist u3yuenns: BDF reopun(cm. [11], [12]),
a TakyKe MOIYT OBITh HCIIOJIb30BaHbI B K-Teopuum um B TeOopuu KOMITAKTHBIX
KBaHTOBBIX mosryrpynm(cm. [13],[14]).

Anpobamust paborbl. OCHOBHBIE Pe3yJIbTATHI ObLINA JIOJIOXKEHBI Ha CJIe-

JAYIOIIUX KOHCbepeHL[I/IHX u ceMuHapax:

e Omneparopubie ajrebpsl u KBantoBble mosiyrpymisl, I. EpeBan, Apme-

5
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uust, 02-07 urons 2013. Hazsanue nokiaga: CTpyKTypa U CBSI3b MOJIAJ-

re6p asnre6psr Termuna T, u T (m).

e Alexandrian AMU Annual Session 2013, r. Epesan, Apmenusi, 29 mast
— 1 miona 2013 r. Hazanue joxiana: C*-algebras generated by inverse

subsemigroups of the bicyclic semigroup.

e Operator Theory, r. Tumummoapa, Pymbraus, 30.06-05.07.2014 r. Hazsa-
Hue Jokiaja: C*-algebras generated by inverse subsemigroups of the

bicyclic semigroup.

e JIBemammaTas BCEpOCCHIICKasT MOJIOMEXKHAs IITKOJa-KoHpepeHus ~JIo-
6aueBckue arenns-2013”, Kazanp, 24-28 okrsa6psi, 2013r. «Ilomanredpnt

asreopo! Termuiia u Tum aarebpos»

e Tpunasaras BcepoccHilcKasl MOJIOJIEKHAA ITKoJa-KoHbepernnus "Jlo-
6aueBckue urenns-2014”, Kazann, 24-28 okrsbpsi, 2014r. «/aBapuanT-

ubie uneaan C*—anreopst T, »

e JlecsTas MerXIyHApPOIHAS MOJIOAEKHAA HaydHas KoHdepeHims «TumH-
JypUHCKHUE YTeHus», Kazanb, 27-29 mapra 2015 r. “ABroMopdu3MbI aJ-

rebpbr F,,”.

Ily6maukarmmu. [1o Teme nuccepranuu omybnkosano 10 pabot, B TOM dnc-
Jste gethbipe u3 criucka BAK. Cromcok paboT nmpuBesieH B KOHIE aBTopedepara.
CrpyKTypa n o6bem paboThl. Jlucceprarmonnas paboTa n3jmoxKena Ha
75 CcTpaHUIAX, COCTOUT W3 BBEJIEHUs, YeThIPeX IJIaB, 3aKJOUYEHUs] U CITHCKA

IUTAPOBAHHON JTUTEPATYPHI, BKIIOYAIONEro 47 HanMEeHOBAHUIA.
OcHoBHOe cozeprkanune paboTbl

IlepBas ryiaBa, cocrosinast U3 4YeThIpex naparpadosB, MOCBSINEHA OIU-

cannio ayrebpsl Teruna. OCHOBHBIE PE3YJIBTATHI OIIYOJIMKOBAHBI B pabOTax

6
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[KK], [LK], [LK3]. B mepsom maparpade IpuBeseHbI IPEIBAPUTENBHBIE CBE-
nenus o C*-anrebpax. Bo BropoM maparpade paccMaTpUBaIOTC UHBEPCHBIE
nopnostyrpynmst S(m), Sy, Ounukamaeckoit mosyrpymmsr Z% . Ilpusomurca
CBSI3b MEXKJIYy STUMHU HOJIYIPYIIaMu, CPOPMYTHPOBAHHASA B BUJE CJICIYIONIEit
JIEMMBI:

Jlemma 1.2.1. [Ioayepynna S, npedcmasasemcs 6 eude:
m—1
Sm = J T(S(m)).
k=0

B Tperbem maparpade npuBoauTcs onpeesenue ajareopsr Temmia, kak C™*-
aJireOphl, MOPOXKIEHHON TerIeBbIMu onepaTopaMu ¢ HETPEPHIBHBIM CHMBO-
som. B gerBepToMm maparpade J0Ka3bIBAIOTCS CJIEIYIONINE PE3YJIHTATHL:

Jlemma 1.4.1. Cywecmsyem ecmecmeentoe npedcmasierue 2pynnot
St 6 epynny asmomoppusmos anzebpuv. Tenauua: og: St — Aut(T), maxoe,
wmo: oo(2)(TT*™) = Z(n=mnT*m,

Teopema 1.4.1. Aazebpa Tenauuya ssasemcs Z-2padyuposartot; anzeb-
poti no cucmeme { Ly trez:

T = é L, (1.1)

k=—o0

ede L1, = {A € T;00(2)(A) = 28 A, Vz € S

T';maBa 2 cocrout u3 5 maparpados. OcHOBHBIE pe3yIbTATHI OIyOJINKOBa-
uel B paborax [LK], [KK]|, [KH], [GO],|[GH1], [OK1]. B nepsom maparpade
upusogurcs onpezesenne C*-noganredp T,, u T (m) anrebpsr Tensuna T.
Aurebpa Terumnnia mopoxkraercss Mmonomamu Buga T"T*™ toe n,m € Z.
Hnoexcom mMoHOMa HasbiBaeTcst dncyio n — m. O6osnaunm vepes T, — C*-
nomanarebpy aarebper Temauia, MOpOKICHHYI0O MOHOMAMU, WHJIEKC KOTOPBIX
KpatTeH m, a depe3 T (m) — C*-nopanredpy aarebpst Temmiia, MOpoxKIEHHYIO
oneparopamu 17 u T*™.

Teopema 2.1.1. Cywecmsyem ycaosrnoe osrcudanue: Pp: T — Tpy.

7
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IMokasbiBaercs, 4ro ajaredpa 7T,, WHBApHAHTHA OTHOCHTEILHO KOHEYHOMN
nogrpymmst G, = {z € 1 : 2™ = 1} rpymuer S, 1o ectb: T, = {A € T :
00(2)(A) = A,Vz € G, }. Crpourcst Z-rpajynpoBka anre6pbl Tp,:

JlemMma 2.1.1. meeT MecTO paBEeHCTBO:

Ton= @ Limm, 11 Lam = {A € T:00(2)(A) = 2m 4,z € 51,

Bo BT(k)I:)(;I\C/)IO naparpade OnmchIBaeTCs CBA3b Mexkiay C*-ajgrebpamu T, u
T(m). ycrs m: Z3 — T — Tounoe npencrasienue: w(a"a*™) = T™T*™,
[MougrHo, yTo anrebpa T, nopoxiaercd nojayrpyunoit m(S,,), a T (m) — no-
ayrpymnoit 7w(S(m)). Ouesngno, uro T (m) C Ty

Oupenenum sugomopbusm «: T — T : a(A) =TAT* A T.

Teopema 2.2.1 C*-anrebpa 7T,,, KAk BEKTOPHOE ITPOCTPAHCTBO, MPEJI-

CTaBJIdeTCd B BHUJIC HpHMOﬁ Cyl\fﬂ\lbli
Tou = T(m) & a(T(m)) & ... & ™ (T(m)).

Jlemma 2.2.1. Aazebpa T,, acasemea C*—anrzebpoti, nopootcdernnoti one-
pamopamu T™, T*™ u npoexmopamu T'T*, 20e 0<I1<m—1.
Hpexcrasum ruasbeproBo mpocrpanctso [%(Zy) ¢ Gasucom {ey}rez, B

BuIC HpHMOfI CYMMBbI
(7)) =Hoy®H &...® Hp 1, (2.1)

rie 6asuc npocTpaHcTBa H; COCTOUT U3 BEKTOPOB {€i4km thez ., 0<i <
m — 1.
Teopema 2.2.3. Cyorcernusn C*—aneebpv, Ty, wa H; , 0 < i < m—
1, obpasyrom cemeticmeo M YHUMAPHO HEIKEUBANEHIMHBLT, HENPUSOOUMDLT,
bECKOHEYHOMEPHDBIT NPEeJCTNaABAEHU.
B naparpade 3 npuBoauTCst MOJHOE OIMUCAHUE BCEX HEIPUBOJUMBIX, YHU-
TapHO HESKBUBAJIEHTHDIX, 0ECKOHEYHOMEPHBIX IIpeIcTaBeHuil ajredopsl T,,. B

JaCTHOCTH, JT0Ka3bIBa€TCA CJICAYIOIIasd JIeMMa:

8
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JIemma 2.3.1. ITycmo w: T, — B(H) — nenpusodumoe npedcmasaenue
T na euavbepmosom npocmpancmee H, mozda cyscenue |7y : T (m) —
B(H) maxkotce nenpugodumo.

OJtHUM 13 OCHOBHBIX PE3YJILTATOB PAOOTHI SBJISETCS CJEIYIONas TeopeMa,
KOTOpasi B HEKOTOPOM CMBbIcjie oOpaTHa K jJeMMe 2.3.1: KaK MOKHO PACIIUPUTh
HENPUBOAMMOE [IPEeJICTaBleHue ajare6pbl T (m) JI0 HEIPUBOJAUMOTO IIPEJICTAB-
JIeHUsT aJIreOpsl T,,, U CKOJBKO BCEr0 TAKUX MPEICTABJICHUN CyIIeCTByeT?

Teopema 2.3.1. C*—asrebpa T, uMeeT POBHO M HENPUBOIUMBIX, yHH-
TApHO HEIKBUBAJIEHTHBIX, GECKOHEUHOMEPHBIX TIPEJICTABJICHHUIA.

B uerBeprom maparpade mpuBoUTCS HEOOXOMMBIE ONpEIEeTeHUs U KOH-
CTPYKIIUS CKPEIIEHHOIO IPOU3BEIeHNs, IpejiozkerHas B [10].

B narom aparpade riassr 2 C*-arebpa Ty, TIPeJICTABIISIETCS B BUJIE CKPe-
IeHHOTO TIpon3BeieHnst. Pacemarpusaercs C*—anrebpa A = Cy(Z4)+C1, o
ecTb, ajiredbpa dyHKIWT Ha Z , KOTOpPble HA OECKOHEYHOCTH UMEIOT KOHEIHBII
npejiedt.

OcCHOBHOII pe3ysibTaT 5TOro naparpada cieyronas TeopeMa:

Teopema 2.5.1. Jasa awbozo m € N C*-anzeopvot Ty, u Lo Xs,, Lt

U30OMOPPHDL:
7;n = C*(L:O)Tm) = Lo X8 7= 90(-’4) Xm Z,

2de Lo = [I,TT*,...,T™T*™, ....] xommymamueras C*-nodanszebpa npoex-
mopos 6 Ty, @ O, Osm ONpedensiomes opmyaamu: 6y (a) = T™aT*™, 5y (a)
T*maT™ a € Lo.

T'naBa 3 nocesileHa M3y4YeHUIO MHBAPUAHTHBIX UeAJIOB aaredopwul 7T, u
COCTOMT M3 4eThbIpex Haparpacdos. OCHOBHBIC pPe3y/bTaThl OMyOJIUKOBAHBI B
paborax [KL], [OK2].

B neprom maparpade onmchBaOTCA BasKHbBIE CBOHCTBA aarebp T, T (m),

1 JlaeTcst obIas XapaKTePUCTHKA, UICATIOB B Ty, .

9
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Jlemma 3.1.1. Iycmos K, — C*-nodanzebpa 6cex xomnaxmmovix onepa-

mopos aszebpovl T, Mmo20a cnpasediuso moxrcdecmeso:
Km=K(Hy) ®K(H1) @ ... & K(Hpm-1),

2de K(H;),0 <i<m—1 — areebpa KoMNaKmmur onepamopos ma 2usvbep-
mosom npocmparcmee H;.

HOKaBbIBaeTCH, qTO

IHi7 i =7,
TmT*m|H“ 1< .

P

j|Hi = (31)

Teopema 3.1.1./110601 saemenm A € T, npedcmasaaemcs 6 sude A =

C+ D, 2de CeT(m), DekK,,, moeemo

T =T (m) + Koy

B nasbueitiem asire6py T (m) GyieM 0TOXKIECTBIIATH ¢ ajrebpoit
mT={A:A=B®B®..&B, BeT} > T, (3.2)

rje uepes éna T obozHaveHa mpsiMast CyMMa, 1M IK3eMILIAPOB anreopst Termuna
T, a mpoektopsl P;,0 < i < m — 1, OyseM OTOXJIECTBJISTH C IIPOEKTOPAMUI
TT"®..eTT "¢l ... 1.

U3 reopembr 3.3.1, semm 2.2.1, 3. 3.1, u (3.2) cremyer, uro anrebpa kC,,

m
oroxkecrsisierca ¢ C*-anrebpoit @ K, a Ty, ¢ anrebpoii:

Tm 2{A:A=(B+K)®..®(B+Kn), BeT, Ki,..,K,, € K}. (3.3)

Bropoit maparpad ryiaBbl 3 MOCBSAIIEH ONUCAHUIO MHOXKECTBA, MJIEAJIOB B

Tm. CHauasa ONUCHIBAIOTCS MUHUMAJbHBIE HIeasIbl aJredpsl T,,. Obo3Haunm
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qepe3 [;,0 < i < m — 1 Takoit umeas, i-asg KOMIIOHEHTa KOTOPOT'O B IIPEICTaB-

sennn (3.3) conazaer ¢ K, a ocrasbabie 0, TO €CTh:
I;i=00..0006K®08..60,0<i<m-—1.

B manbreitmem 6yaeM nCIOb30BATD CIIEAYIONEe 0003HATEHHUE: ecan umean J

asrebpel T, mopoxmaercs snementamu Aq, ..., Ay, 6ynem nucatb
J=1[A1, .., Ap] = TmlA1, ooy A Tin.

Torna I; = [P;— Piy1],0 < ¢ < m—1. OueBuIHO, YTO BCEBO3MOXKHBIE [IPIMbIE

CYMMBbI MUHUMAJIbHBIX UAEAJIOB TaK2Ke ABJIAIOTCA ncaIaMu anre6p1;1 Tm Bse-

m—1
JieM creftytoree obo3HadeHne: obosaunm depes J; = P I, 0 <i < m—1.
k#i,k=0
Takum 006pa30M MOTyIaeM UICAJTHI:
Ji={AekK,, A, =0} (3.4)

PaccMoTpum Teneps BceBO3MOXKHBIE Tlepecevuenus ujeaynoB J;, 0 <1 < j <

n
m — 1. Ilousiteo, aro () J;,, 0 <4y < ... < i, < m — 1, umeer BuJ

k=1
n m—1
m Jzk = @ [zk = {A € ’Cﬂl : Aik = 07 k= 1a "7”} (35)
k=1 §=0,j7 i

B auccepranmm J0Ka3bIBAETC CIEAYIOIIAsT TEOPEMA:
Teopema 3.2.1. C*-anzebpa T,,, Kak 6eKMOPHOE NPOCMPAHCNE0, NPeEd-

CMABAAETNCA 8 8Ude NPAMOT, CYMMDbL:
T =T (m) ® J;

ona mobozo i, 0 <i<m-—1
B Tperbem maparpade riiaBbl 3 UCCAEAYIOTCS KOPOTKUE TOYHBIE IMOCTIE-
q T
nosarenbHocTu. Ilocnemosarensuocts anrebp 0 — A — B — C — 0

HA3BIBACTCS pacwenumolt Kopomkol mounod, ecau ker(q) = im(r), rue ¢
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— MoHOMOpdU3M, T — 3MUMOpPMU3M, U CYIMIeCTBYeT Takoil *-romomopdusm:
t:C — B,urorot=1idc.

B amccepranyum J0Ka3bIBAIOTCH CJIELYIONIAE YTBEPIKICHUSL:

Teopema 3.3.1. @axmop-anzebpa T /K, usomopdna C(SY) u cywe-

cmeyem Kopomras movHas nOC./LeaO@ame./L'bHOCm’b
0= K — T — C(SY) =0,

ede id : K,y — T — 6a00tCEHUE.
Teopema 3.3.2. CymecrByer KOpOTKasi TOYHAsS PACIIEIIMMAsi IIOCJIEI0-

BaTEJIbHOCTD:

0= ()i = T = T = 0,
k=1

e 0 < iy <ig < ... < ip, < m—1. U, cienosaresnbo, T, ndoMmopdHa mpsamMoit

cyMMe ajrebp:

n
7;n = 7;7, S ﬂ Jik
k=1
Caencrsue 3.3.1. Kopomxkue mounvie nocaedosamesvbHocmuy,
0=>Ji=Tmn—=>T(m)=T =0,

2de id : J; = T — saoorcenue, 0 < i < m — 1, pacwenumo.

Yerpeproiii maparpad riaaBbl 3 MOCBAIIEH OMUCAHIIO NHBAPUAHTHBIX UJIE-
asos. PacemorpmM mpescTasiaenne oy, ST — Aut(7,,): om(2)(T™) = 2T™.

Uneasn I anrebpsl T, HA30BEM UHGAPUAGHMMHHLM OTHOCUTEIHHO TPEJICTAB-
aenus oy, St — Aut(Ty,), ecmu 0,,(2)(I) = I pia moboro z € St Takum
obpazoM, Bce ujeasbl ajaredpol 7T, pazdbuBaioTcs Ha JIBa KJ1acca — HHBAPUAHT-
HBIX U HE WHBAPHUAHTHBIX UJICAJIOB.

Cuiemyronue pe3yabTaThl HCIEPIBIBAIOT OIUCAHNE HHBAPUAHTHBIX UEJIOB.

JlemMma 3.4.1. Udearwv I;, 0 < i < m—1, a6aar0meca uH6apuaGHMHbLMU.
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Jlemma 3.4.2. Ilycrs J — Takoit 3aMKHYTBIN ugeas ajredpol 7,,, 9T0 y
dbakrop-anre6psr T, /J ecTh X0Tst GbI OJJHO HEIPUBOJUMOE GECKOHETHOMEPHOE
npenacrabienue. Torma

1) JC K,

n

2) J = () Ji, mas mekotopwix 1 < iy < ig < ... < ip, < m,

k=1

3) J — uHBapUAHTHBIH WAl

Teopema 3.4.2. Aanzebpa T,, umeem 6 mounocmu 2™ UHEAPUAHIMHBLT
udea.nos, KaxHcovl U3 KOMOPLIL NOPoHCAaeMCs 00HOT UAU HECKOALKUMU Pa3-
nocmamu npoekmopos P, — Py, 0 <i<j<m-—1

T'nasa 4 nocesmena omucanuio apromopdusmos C*-anredp 7., K, n
T (m), u cocrout u3 Tpex pasuesos. [IpakTHUeCKHU BCe IOHATHS U PE3YJILTATEL,
u3JI02KeHHble B r1ase 4, onybimkosansl B pabore [OK3].

[Teperiit maparpad 4eTBepTOil TJIABBI MOCBSIIEH UCCJIEI0BAHIIO aBTOMOP-
dusmoB anredbpsr Iy, .

IIycts R, — rpymumna nepecraHoBok m uyuces. us smoboro v € R, 060-
3HaYUM 4epe3 V., aBTOMOP(MU3M, KOTOPLIN JICHCTBYET CJeLyIOIM 00pa3oM:
V’y(KO D...D Km—l) = K’y(O) D...PD K’y(mfl)-

Teopema 4.1.1. Jlas ar060z20 asmomoppusma o € Aut(K,,) cywecmaey-

M Q0 ..es Pm—1 € Aut(K), v € Ry, Vy, maxue, wmo
o(A) =Vy0(po® ... ® pm-1)

oas a0b6o20 A € ICyy, .

Bropoit maparpad riaBbl 4 OCBSINEH UCCIEI0BAHIIO aBTOMOPMI3MOB aJl-
re6pot T (m). JokazaHo, uro Kaxkapiii aBToMopdusm anrebpst 7 (m) ecTs nps-
Masi CyMMa, 171 KOIHil aBTOMOPMU3MOB ajaredpnl Teruia.

Tperwuit maparpad raBbl 4 MOCBAIIEH UCCJIEIOBAHUIO ABTOMOPMU3MOB aJl-
re6pet T,,. BBemeMm moHsITHE SKBHBaJEHTHOCTH aBTOMOPGdU3MOB. /IBa aBTO-

mopdusma anrebpsr Temmuia ¢y, 12 € Aut(T) HA30BEM IKEUBAAECHMHBIMU:
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1 ~ o, ecim Y1 (T') = ¥2(T) + K, rne K HeKOTOPBI KOMIIAKTHBI OIIEpaTOP
u3 K.

Jlemma 4.3.1. ITycmo o: Ty — T asmomopdusm anzebpor Tp,, maxot
wmo o(J;) =J;, ede J; ={A: A=K&. K08 K... K} - udean anzebpui

T To2da o npedcmasasemes 6 sude:
o=00D..Dom-1,

2deo;: T — T,i=0,....,m—1, — oxeusasenmmvie a8MOMOPHUIMBL aN2E0DbL
Tenauua.

OCHOBHOII pe3yJIbTaT 3TOr0 pa3ielia — CJAeIyIas TeopeMa, KOTOpas J10-
Ka3bIBAETCsI ¢ TIOMOIIbIO JieMMbI 4.3.1.

Teopema 4.3.1. Tomomoppusm T anreebpor T, Asasemcs asmomoppus-
MmoMm anzebpvl T, mo2da u moavko mozada, K020a cyuLecmeyom m K6USa-
NEHMHBIT ABTNOMOPPUIMOE 00, 01, ..., Om—1 € Aut(T), v € Ry, u V,, marue,
Ymo

T=V,0(00B01P ... 8 0m—1).
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Udthnthughp

Unbttwjununippniinid  nhuwpldl; o C-hwipwhwhdubtp  Sudus

ehghlihy Yhuwhdph hudbpu Eupwlhuwhidpbpny: Unbkbwhnunipniinid
utnwugyl) Eu hbnlyw) wpyniuputpp.

Yunmigyky Lk Tm, m € N C~hwtpwhwohdubph puwnwthp, nph

LEdkunttphg mipupwbynipp hwinhuwind £ Sjpuyyihgjut

hwipwhuwyyp pughwipugmd b duwdnd t phghlyhy Yhuwjudph
huytpu Gupwlhuwjudph hgqnubwnphl utkpjuyugnidubpny:
8nyg k mpyk) Tm, m € N hwipwhwohdubph hujuphwtnnipmniip

S* dhwynp opowth G, Ykpowynp Eupwjulph Whwndudp:
Uyugnigyty L, np gnnipinit nitth wquwjdwiwlwt vywunid 7-hg
T

YGunnigyt £ Tm hwtpwhwoyh Z -wmunhwbwiponidp, npntn 0-ht

huwdwywunwupwing  Eipunwpwsnipmiip hwbinhuwinmd  k
nuiuntinunpy putwjyyutt hwipuwhwohy:
Uyuwgnigyl) £ np Tm hwbpwhwohdu nith &ogphnn m wdbpy

swthwih sphpynn ubpiuyugnidutp nithnwp Eyghduikunnipjut
Sounnipjudp:

Uyuwgnigyl) L, np 7w hwipwhwohdp ubpluyugynd b juwswal

wwnwnpjuh nkupny. Tm= @(4) X5, Z, npinkn A = Cy(Z,) + C1 wyt

dnmuyghwubpph hwtpwhwopdtt £ npnodws Z, -h Jpw, npntp
widbponipntunid hwuwnmwnnit kb, hull -1 hwbipwhwyquljui

hqnunpdhqd £ A -hg Loy, npuntn Lo wpnjkunpibpny  su]ws
hwipwhwohy k& ©Bpp m=1 unwgynud L Spuhgub
hwipwhwodyh ubkpjuyugnid powswdl wpuwngpuih  nkupny.
T= (p(A) X 51 Z:

Uwwugnigyl] £, np Tm hwbpwhwohyp tkpjuyugynid £ hknbjug
wnbupny' Twm = T(m) +K,, , npntn K, n Tw-h Yndyulwn
owkpwwunpubph Gupwhwipwhwohd bt 8nyg b wipdk, np Tm
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hwipwhwydh pnnp hybuyubpp pudwigmd o bpym quup’
hijuphwtn b ns htJuphwbn wnpjws S* judph nplk phwjub
ubpuyugdwt  tjuwndwdp: Spykp b 7w hwbpwhwpdh  ponp
hJuphwin pntuikph wdpnngufjut Wjwpwughpp: Uwywugnigyby
E, np Tm hwbpwhwohdt niuth ogphwn 2™ hJuphwbwn hpbwukp,
npnughg jmipuwpuwbymipp  Suynd E UEY Yud dh  pwlh
wnpnkjunnputph  wwppbpnipjudp: bPujuphwtwn hpbwjutph
vhongny unwgyl] Lt 7w hwibpwhwoyh ubkpljuyugnidubp hp

Eupwhwipwhwohyubph ninhny gnidwph wkupny, pugh wy, gniyg
E wpdt] Yupd, &pgphw, wpnhynn hweonppuljutnipnibtph
gninipnilp:

e Spytp E K, hwipwhwoyh wdununpbhquubph wdpnpoulut
ujupwghpp: Tw hwipwhwoyh hnunudnpbhquutph hwdwp quuydt
Et wthpwdbom b pwdwpup wuwjdwbubp, npnbg nhupnid
Ytpohuubtpu nuninid i wunindnpbhquutp:

Summary

In this thesis are considered C*-algebras generated by inverse subsemigroups of

the bicyclic semigroup. Main results of the thesis are the following:

e We construct a family of C*-algebras Tm , m € N, each element of

which is the generalization of the Toeplitz algebra and is generated by
isometric representations of the inverse subsemigroup of the bicyclic
semigroup.

e It is shown, that C*-algebras Tm, m € N are invariant with respect to
finite subsemigroup G,, of the unit circle S'. The existence of

conditional expectation from 7 to 7m is proved. We construct the Z-
grade of C*-algebra Tm , which 0-component is a commutative Banach

algebra.
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It is proved that C*-algebra Tm has exactly m unitarily non-equivalent,

irreducible, infinite dimensional representations.

The C*-algebra Tm represented as a crossed product: Tm= @(4) X5, Z,
where A = Cy(Z,) + C1 is the algebra of all functions on Z,, which are

constant at infinity, ¢ is an isomorphism between A and L,, where
Ly is algebra generated by projectors. In the case m =1 we get
representation of the Toeplitz algebra as a crossed product: 7 =

(p(A) )4512.
It is proved that algebra 7m can be represented as: Tm =

T(m)+K,,, where K,, is the subalgebra of compact operators in Tm. We
prove, that all ideals of the C*-algebra Tm is divided into invariant and

non-invariant classes with respect to some natural action of the unit
circle S*. A complete characterization of the invariant ideals of algebra

Tmis given. It is proved, that algebra Tm has exactly 2™ invariant ideals,

any of which is generated by one or some differences of the projectors.

Using invariant ideals we get new representations of the algebra Tmas a

direct sum of its subalgebras. Also, we show existence of short exact
splitting sequences.

We give complete description of the authomorphisms of the algebra K,,.
We find necessary and sufficient conditions for the homomorphisms of

the algebra Tm, under which they become authomorphisms.
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