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JACTD I. JIEKITU



HEAPXVMEJ/JIOBO MTHTETPUPOBAHUE HA
AJITEBPANYECKNX MHOI'OOBPA3UNAX
B. B. BarbipeB (Tro6unren)
batyrev@math.uni — tuebingen.de

XOoPpOIIo U3BECTHO, UTO AHAJIOT KJIACCUIECKOTO HHTEIrPUPOBaHus Tud-
depennmabHBIX (GOPM Ha BEIECTBEHHBIX U KOMILIEKCHBIX MHOT00Opa3u-
SIX CYIMECTBYET TaKyKe HaJ| HeapXUMEIOBBIMU IOJISIMU P-aTUIECKUX M-
cesl. DTO MHTErpupoBaHue OBLIO MCIoIb30BaHo A. Beitmem j11s1 mocTpo-
eHns aJieJibHbIX Mep Tamarapbl Ha ajreOpamdeckux IpyIIax, ompese-
JIEHHBIX HaJl moJsisiMu ajirebpandeckux uncesi [We82|. Kak u B ciyuae
KJIACCUYECKOIO0 MHTEIPUPOBAHUS MEP Ha BEIECTBEHHBIX MHOI000pa3msix
X, MHOYXKECTBO P-aJIMYECKUX TOYEK JTI0O0ro COOCTBEHHOTO TOJIMHOT000-
pasug Z C X umeer Mepy Hysb. llosTomy i1t BhIYuC/IeHUsT Heapxu-
M€JIOBBIX MHTErPaJIOB JIOCTATOYHO WHTEIPUPOBATH JIUIHL TOJBKO IO -
aJIMIeCKUM TOYKAM B IOJXOJAININX OTKPBITHIX 1O 3aPUCCKOMY ITOIMHO-
xkectBax U C X. D10 00CTOATENHCTBO JIAET BO3MOXKHOCTD 3aMEHUTH
BBIMUC/IEHUE UHTErpaJjia Mo P-aJIndecKuM TOYKaM MHoOroobpasmus X Ha
UHTErpaJ o p-aJudecKrM TOYKaM Jpyroro Muoroobpasus X', Koropoe
oupammonaabio X . Vcnosb3ysa ujien Beiiisg, ¢ MOMOIIBIO p-audecKoro
UHTEIPUPOBAHUS YJIACTCA JIOKA3aTh, YTO JiBa OUPAIMOHAIBLHO U30MOPdh-
HBIX N-MepHBIX MHOrooOpasus Kanadbu-fAy X u X' 10/oKHBI uMeTh 0j1i-
HakoBble uncsia Berru [Ba99).

Bostee rimybokue npusiozkenus HeapxXume0Ba MHTEIPUPOBAHUS YA~
éTCs oMy dnTh, eciu, cienys npesyoxkernio M. Konnesnaa [Ko95|, 3a-
MEHHUTBb Ioje p-aamdecknx dncena (Q, Ha moie GopMaTbHBIX CTeIleH-
ubix psyioB C((t)) ¢ kommutekcubiMu kKoddbdunnentamu. B srom ciy-
Jae 3HaYeHUs] HeapXUMeJIOBBIX HHTErPaJioB OYIyT yKe NPUHUMATHCA B
HEKOTOPOM KOMMYTATUBHOM KOJIbIle [{ CHAOXKEHHOM TOIIOJIOTHEN OTHOCH-
TEJILHO HEKOTOpOil ectecTBenHoil bubrparuu. HanMeHnbinmum moaxo -
UM JIJI 9TOIO KOJBIIOM R OyJIeT IMOMOJTHEHNE KOJIbIa PAIMOHAILHBIX
GyHKIUI HA TPOEKTUBHON MPAMON HaJl Z OTHOCHUTETHLHO JUCKPETHOI'O
HOPMUPOBaHUs, KOTOPOE COOTBETCTBYET OECKOHEYHO YJIAJEHHON TOYKe
oo € PJ, a HanGobIIUM - TONOJHEHNe MOTHBHOTO KOJibIa ['poreniu-
ka Mc := Ko(Varc)[L™!] knaccos anrebpandecknx MHOrooOpasuii Hal
nosiem C. Ilo 3T0it mpuamHe COOTBETCTBYIOIIEE HEAPXUMEIOBO UHTETIPH-
poBaHME HA3BIBAIOT €IE MOmusHbsM unmezpuposanuem [Ve99, Lo00].

O tHUM U3 BayKHBIX NTPUJIOXKEHUN HeapXuMeI0Ba NHTErPUPOBAHNSA HA
aredpamdecKux MHOIOOOPa3nsAX ABJISIETCs ONpe/Ie/IeHe HOBBIX WHBAPH-
AHTOB OCOOBIX ajiredpamdecKux MHOIOOOpasuii, KOTOPble eCTeCTBEeHHBIM
00pa3oM BO3HUKAIOT IIPYU U3YyYEHUHN 3€PKAJILHON CUMMETPUU JIJIsi MHOTO-



obpasnit Kanabu-y [Ba98|. epkasibhas cummerpust Oblta 0OHADY KEHA
B Konrie 80-X roJIoB TeOPEeTUIeCKUMU (DU3UKAM B CBA3U C T€OPHUEH CTPYH.
C ToYKHM 3peHusi TeOMETPUN TEOPHUIO CTPYH MHTEPECYeT YpaBHEHUS JBU-
JKeHUsl Ha MHOIooOpasusx He HyJbMEPHBIX 00BbEKTOB - MaTepHa/bHbIX
TOYEK, & YPaBHEHUs JIBUXKEHUsS OTHOMEDPHBLIX O0ObEKTOB - CTpPyH. AHa-
JIOT' TIOJI00HOTO TOX0/a B aJredOpamvdecKoil TeOMeTpun, PEJJI0XKEHHbII
Konrepudem [Ko95|, cocront B paccMOTpeHHN MHOXKECTBA PeIeHui aJi-
rebpandecknx ypaBuenunii He B nojie C, a B 10Jjie 9aCcTHBIX OJTHOMEPHOIO
JIOKaJILHOTO KOJIbIIa (bopMaIbHbIX creneHHbix psanos C[[t]].

Knacceor ocobennocteit ajnredbpandeckux MHOTOOOpasuii u map MHO-
roobpasuii, KOTopble 00eCIIeYNBAIOT CXOJIUMOCTb HEAPXUMEIOBBIX MHTE-
PAJIOB, OYEHb TECHO CBSBAHBI C KJIACCAMHU OCODEHHOCTEH, KOTOPBIE ecTe-
CTBEHHBIM 00Pa30M BO3HUKAOT B Teopuu Mopu MUHMMAJIbHBIX OUpaIii-
OHAJIbHBIE MOJesell ajireOpandecKkux MHoroobpaszuii. Ilo sroit nmpuaune
“cTpyHHas” TOYKA 3PEHUS U3 TEOPETHIECKON (DU3UKU JTaET BOZMOYKHOCTH
[IOJIy9aTh HOBBIE MaTeMaTHIeCKHe Pe3y/bTaThl B KJIACCUIECKUX TeMax
OuparmoHaabHOM aaredpanieckoil TeOMETPUN.

Hesnb Jsteknnit - 0ObICHUTH OCHOBHBIE WJIEN MOTUBHOI'O MHTEIPUPOBA-
HUAS U IPOMJIIIOCTPUPOBATH MX Ha mpuMepax. OCHOBHBIMHU IIPUMEPaMMH
OY/IyT CJIY>KUTH TOPHYECKHE MHOI0OOpa3usi U MHOI0OOpas3usi ¢ TOPOU-
JIAJIbHBIMUA OCOOEHHOCTSIMHU. DTO CBA3aHO C TE€M, YTO CTPYHHbIC HHBapHU-
AHTBI TOPUIECKHE MHOI0o0Opa3uil, IMoJIydeHHbIE TOCPEICTBOM HeapXuMe-
JI0Ba, MHTEIPUPOBaHNUsI, MOTYT OBITH BBIYHCJIEHBI U€pe3 IUCTO KOMOWHA-
TOPHBbIE MHBAPUAHTHI, CBSI3AHHBIE C TOJACIETOM IEIbIX TOUYEK PEIIeTKN B
TEOPHUU BBIMTYKJIBIX MHOTOTPAHHUKOB M KOHYCOB B KOHEIHOMEDHBIX ITPO-
CTPAHCTBAX.
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JNCKPETHBIE I'PVYIIIIHI, HOPO)K,Z[EHH]:)IE
KOMIIJIEKCHBIMUA OTPAKEHUN AMMUN
B. JI. ITonos! (Mockga)
popovvl@mi.ras.ru

Addunnas mszomerpust KOMILIEKCHOIO SpMHUTOBa ad(MUHHOIO MIpo-
cTpaHcTBa F Ha3bIiBaeTCsd KOMILIEKCHBIM OTPayKEHUEM, €CJIA €€ MOPSI0K
KOHEYEH, a KOPAa3MePOCTh MHOYKECTBA HEIOJIBUYKHBIX TOUEK (3epKaJia OT-
paxkenusi) pasaa 1. Jlekiuu GyyT nocssiiensl rpyinam G peobpaso-
BaHUil IpocTpaHcTBa F, KOTOPbIE TOPOXKIEHBI OTPAXKEHUSIMU U JIUCKPET-
HBI (TI0CTIe/IHEE O3HAUaeT, uTo (G-opbuTa Kaxkoil Toukn u3 E sBisercs
JIMCKPeTHBIM HojMHOkecTBOM B F). Hanpuwmep, ecin E = C!, To nux-
JIndecKas IPyIIa MOPsIKa 1, COCTOSINAas U3 BCeX MMOBOPOTOB BOKPYT HYy-
JIS Ha YIJIbI, KPaTHBIC 27 /M, sBJISETCs KOHEYHON TaKOl TPYIIOii; oHa
HOPOKJIEHA OJIHUM KOMILJIEKCHBIM OTpazkeHueM. B srom npumepe F/G—
HEKOMIIAKTHOE ajrebpantdeckoe MHOroobpasue (nsomopduoe abduHaHOI
npsmoit C1). CytecTBytoT u 6eCKOHEUHbIE JUCKPETHBIE TPYTIIbL, TTOPOXK-
JICHHBbIE KOMILJIEKCHBIMU OTPaKEHUSAMU: HAIPUMEDP, TAKOBON sABJISETCS
rpyIia, TOpoXkK/JIeHHasi TOBOPOTAME Ha yTJIbl, KpaTHbIE 27 /3, BOKPYT TO-
gex perrerkn Z 4+ e2™/37 paBHOCTOPOHHUX Tpeyroibinkos B £ = Cl.
st veé dakrop E/G sBjisiercs KOMIIAKTHBIM aJIreOpandecKuM MHOTO-
obpazueM (mzoMopdubIM poekTuBHON npamoit P1). B jiekuusx Gyer
pacckazaHo O KJIaCCU(PUKAINN JTUCKPETHBIX TPYIII, MOPOXKIEHHBIX KOM-
IJIEKCHBIMH OTPAXKEHUSIME, U O IMOSABJIAIONINXCA B KOHTEKCTE 9TON TEOPUN
Pa3IMYIHBIX 3aMevdaTe/IbHbIX 00beKTaxX, B 9aCTHOCTH, MHBAPUAHTHBIX Pe-
[IeTKaX ¥ KOMILIEKCHBIX IpocTpaHcTBax F/G (KOTopble Ha caMoM Jese
BCerjia SBJISIIOTCS aIrebpandecKuMi MHOTOOOPA3HUSAMHE ).
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I'EOMETPUA TBUCTOPOB 1 YPABHEHUA
AYAJIBHOCTU
A.T. Ceprees (Mocksa)
sergeev@mi.ras.ru

['maBHOIT TeMoil JIeKIUil sABJIsIeTCsS N3JI02KEHNE OCHOB T€OPUU TBUCTO-
POB U MX NPUJIOXKEHUI K PENIeHNI0 ypaBHEHUN KaJMOPOBOYHON Teopun
1I0JIsd, TAKMX KaK aBTOJlyaJibHble ypaBHeHus Anra—Munica.

[lepBag yacThb Kypca, MOCBAINIEHHAST TEOPUU TBUCTOPOB, OTKPHIBAETCS
[IOCTPOEHNEM TBUCTOPHON Mojiesin mpocrpancTBa MuHkoBckoro. 3arem
MBI TIEPEXOIUM K HCCJIEJIOBAHUIO TBUCTOPHOTO COOTBETCTBUSI, COMOCTAB-
JIAIONIEr0 T€OMETPUIECKUM O0beKTaM B ITPOCTpaHcTBe MUHKOBCKOIO X
o0Opasbl B MIPOCTPAHCTBE TBUCTOPOB. OT/E/IBHBIII HHTEPEC MIPE/ICTAB/ISIET
KJIEHHOBa UWHTEPIIPETAIIS ITPOCTPancTBa MIUHKOBCKOTO, TP KOTOPOIt 3TO
IIPOCTPAHCTBO OTOXK/IECTBJIAETCS C KBQIPUKON B H-MEPHOM KOMIIJIEKCHOM
npoexkTusHOM 1poctpancrse CIPP.

Bo Bropoit wacTn Kypca Teopusi TBUCTOPOB IPUMEHSETCS K UCCIIe-
JIOBAHUIO ypaBHEHU JyaJbHOCTH. B KadecTBe HEpBOro mpumepa MbI
paccMaTpuBaeM ypaBHeHusd JyajibHOocTH Anra-Mminica Ha eBKJIMIOBOM
npoctpancTse R* m ux permennus, HasbiBaeMble nHCTanTOHaMH. Teopema
Atbr—Yopsa JaeT TBHCTOPHYIO MHTEPIPETAIMIO WHCTAHTOHOB, 8 OCHO-
BanHas Ha Heit ADHM-koucTpykius, mpemioxkennas Arbeit, JIpuadeb-
oM, XuT9uHOM 1 MaHWHBIM, TO3BOJISIET TIOJTHOCTBIO OIICATH TPOCTPaH-
CTBO MOJLyJIeit MHCTAaHTOHOB. CJIe/IyIoNnuM IPUMEPOM CJIyKaT yYpaBHEHUs
monomnojieit 8 R?, nasbiBaeMble uHaue ypasHeHusMu Boromosbroro. Mx
TBUCTOpHAas WHTEpIIpeTalus ObLta mpenoxkena Hamom. Hakonerr, Mbr 00-
parraeMcs K JIBYMEPHBIM MOJIEISIM, KOTOPBIE IIPeICTaBIeHbl YPaBHEHUSI-
v Snra-Munica-Xurrca B R? u ypasrennamMyu XUTUNHA Ha PUMAHOBBIX
noBepxHoCcTAX. [[pocTpancTBo Moysieit periennii aBTo/IyaJIbHBIX ypaBHe-
nnit fura—Musca—Xurrca moJiHOCTBIO onuchbiBaeTcd TeopeMoit Taybca.

Bce ykazannble ypaBHeHUd JIyaJIbHOCTH MMEIOT TUIyOOKWil busmue-
CKUiI CMBICJI, & UX MCCJIeJIOBAHUE TIPEJICTaB/IAET HECOMHEHHBII MHTepecC
KaK C TOYKHN 3peHns PU3NKU, TaK U MaTeMaTHKM.
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I'PVIIIIBI BUPAIIMOHAJIBHBIX
ABTOMOP®PN3MOB
K. A.IlIpamos (MockBa, HIY BIIID u Maremarudeckuii
naHctutyT uM. B. A. CrekisioBa PAH)
costya.shramov@gmail.com

MbI 06Cy M OXOJIbI K CJIEYIONIEMY (hyHIaMeHTaIbHOMY (U B YéM-
To naxke dbunocoderomy) Borpocy. Ilyers mano mose k HysmeBoii xapak-
TEPUCTHUKN U €r0 KOHETHO MOPOK/IEHHOe pacimupenne K.

Bonpoc 1. Yro MOXKHO cKazaThb HPO TPYIILY aBTOMOPGU3MOB 1mojs K
naj k?

Eciu pacmupenne K/k He mpocTo KOHETHO TOPOXKIEHO, & KOHETHO, TO
Ha 3TOT BOIpoc oTBevaer Teopust Lanya. Onnako ecin pacmupenne K/k
OECKOHEYTHO, TO, C OJIHON CTOPOHBI, METO/IOB Teopun ['ajya s n3ydeHus
ICPYIIIBI aBTOMOPGU3MOB HE XBaTaeT, a ¢ APYTOoil CTOPOHBI MOOJIM30CTH
[OSABJISIETCST COJIEpKATeIbHAsT T€OMETPHSI.

ITpumep 2. Ilycts X — HenmpuBoguMoe ajaredpamdeckoe MHOrooobpasue,
ompegenéanoe Hag k. Torma mose parmonanbubix dynkmmit K = k(X)
SIBJISIETCA KOHEYHO MOPOXKJIEHHBIM PaCIIUpPEeHneM 10Jis K.

Od4eBuIHO, YTO HE BCAKOE KOHEUHO TTOPOXKJAEHHOE paciupenne moJis k
moJiydaercd Kak B mpumepe 2. A umenno, 94Tobnl mosie K mosydasioch ta-
KM 00pa3oM, HeOOXOIMMO U JIOCTATOYUHO, YTOOBI kK ObLI0 ajaredbpandeckn
saMkHyTO B K. C Apyroil CTOPOHBI, /Ist alredpantiecKoro 3aMbIKanus Ky
nos k B8 K rpymma asromopdusmos kx Hag k Mozker GBITH Jg0cTATOU-
HO ITOJpOOHO M3yUeHa MEeTOJaMu Teopur l'ajya; B 4aCTHOCTHU, Ta Ipyla
Bcerja koHedHa. [losromy mHambosiee cojiepkaresbHas 9acTh BOIpoca 1
oTHOCUTCA K rpyiie aproMopdusmos mnous K nan kg. pyrumu ciosa-
MH, MOYKHO C CaMOTr'o HadaJia Ipejrojararhk, 9ro mnoJjie k ajaredpandeckn
3aMKHYTO B K, 1 ar0 mosie K cTpontces 1o HEKOTOPOMY HEITPUBOIIMOMY
MHOrooOpaszuio X Kak B ripumepe 2. B sroMm cirydae rpyrima aBroMopdus-
MoB noJig K masr k nsomopdua rpyiire OupannoHaJbHbIX aBTOMOP(MU3-
MoB Bir(X) muoroo6pasust X (B wactaoctn, rpymma Bir(X) e 3aBucut
ot Beibopa mogenn X s nojs K). st usydenust 9T0ii rpyIInbl MOKHO
IPUMEHUTHL O60TaThIl apceHaJl CPEJICTB U3 aaredpandecKoil reoMeTpun.

Cpenu rpymm OmparmoHaIbHBIX aBTOMOP(MU3MOB 110 UCTOPUIECKIM
pUYMHAM BasKHENIee MeCTO 3aHUMAIOT TaK Ha3bIBaeMble IPYTITbI Kpe-
MOHBI, TO €CTh I'PYIIIbI OUPAIMOHAIBHBIX ABTOMOP(MU3MOB ITPOEKTUBHBIX
npocrpancts. Ouernano, uro rpynna Bir(P!) cosnajgaer co croeii moj-
rpynmoit PGLs(k), mosromy or Heé TpyaHO 0XKUIATH OCOOEHHO WHTPH-
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ryforux ceoiicts. [Ipu n > 2 rpymmer Bir(P™) ycrpoens! 3HaunTesib-
HO CJIOyKHee. B 9acTHOCTH, OHI GECKOHEYHOMEDHBI (B JIDOOM pas3yMHOM
cmpicrie). Tem ne menee, npo rpymiy Bir(P?) usBecTHO JI0BOJIBHO MHOTO.

Teopema 1 (M. Hérep u muorue apyrue). Ecau nose k anreebpauuecku
samrnymo, mo 2pynna Bir(P?) nopoosicdena ceoeti nodepynnoti PGL3 (k)
u bupayuonarvrvim npeobpazosanuem o (x 1y z) — (yz 1 xz : xy).

sBecTHBl Takxke obpasytomme Jyig rpynnbl Bir(P2), onucanubie
JIx. brankom n @. Manronbrom. Ha rpynmax OupalimoHaJbHBIX aBTO-
MOPMU3MOB MOYKHO BBECTH €CTECTBEHHYIO TOHOJIONHIO (OTHOCHTEIBHO KO-
TOPOIA, BIIPOYEM, OHU KaK IIPABUJIO HE SIBJIAIOTCS TOIIOJOTMIECKUMU I'PYII-
namu). B ciydae anrebpamdeckn 3aMKHYTOrO 110Jist K MOXKHO JI0Ka3aTh,
uro B rpynne Bir(P?) mer 3aMKHYTBIX HOPMAJILHBIX HOJIPYIIIL; 3TO GBLIO
npogenano /x. Brankom. C apyroit croponsr, C. Kanra n C. Jlamu j10-
Kazasm, uro B rpynie Bir(P?) cymecTBylorT HezaMKHyTble HOpMaJIbHbIe
noarpymnisl. Kinaccndukanus Konednbix noarpyni B rpyime Bir(P?) 6bi-
na noxyudena W. Tosrauésbim u B. Mckosekux. g rpynmer Bir(P?) B
9TOM HAIPABJICHUN UMEIOTCS TOJILKO SIU30/INIeCKNe KJIaCCH(DUKAINOH-
HbIe pe3y/IbTaThl, B OCHOBHOM mostyueHHbie FO. [IpoxopoBbim.
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PA/1bI S9KCIIOHEHT
E.B.Illenun (MockBa, MaremaTuieckuii MHCTUTYT UM.
B. A. CreksioBa PAH)
scepin@mi.ras.ru

[lox padom axcnonwenm B JEKIUSX TOAPA3YMEBACTCST TAK Ha3bIBAE-
MBIt 0b00weHHbtl pad Jupuxae:

o0

Z Cne M, (1)

n=1

IJIe BCEe MOKAa3aTe/In A\, BEIeCTBEHHBI U MOHOTOHHO BO3pacTaloT K Oec-
KOoHeIHOCTH. Teopusi 0000IIEHHBIX psijioB upuxiie BO3HUKIIA B HadaJe

ABaJ1aTOI'O BEKa KaK €CTECTBEHHOE O606HL€HI/I€ Teopun OOBIKHOBEHHBIX
00

panos lupuxie, To ecTh pAI0B BUAa » , <%, Hrpaiommx dyHIaMeHTa b-
HYIO POJIb B TEOPUM UKCEJI. =t

SHaUNTEIbHBIN BKJIaJ B TEOPUIO 0O0OIIEHHBIX psiaoB upuxie BHec-
Ju Takne mMaremaTnkd, Kak . Jlanmay, X. Bop, M.Pucc. Baxneiimum
PE3yJILTATOM 9TON TEOPUU SABJIAETCs TeopeMa 00 YMHOXKEHUU 00OOIeH-
HBIX psioB upuxie, Koropas, B YaCTHOCTH, YTBEPKIAET, ITO (hOPMAa/Ib-
HOE TIPOu3BejieHre 0000IEHHBIX PsiJIoB JIupuxiie MOXKeT CXOJIUTCS TOJIHKO
K IIPOU3BEICHUIO CYMM COMHOXKHUTEIEH, eC/Ii MOCAeHIE OmpeaeaeHbl. B
ITOJTHOI OOIITHOCTH TeopeMa YMHOXKeHusi Oblita qokasana M. Puccom, Ha
OCHOBe pa3paboTaHHON UM TeOpHUH " TUINIECKUX CcpeaHuX" BIOC/IEeICTBAN
[IOJIy YUBINNUX HasBaHue cpednue Pucca.

B nocieinee BpeMst Teopust 06001eHHBIX psiaoB Jlupuxiie, u mpex e
BCero, TeopemMa 00 YMHOXKEHUU PsIAoB Jupuxiie, moydnia IpuIoKeHme
K TEOpUH CyMMUPOBaHUs HeymnopsioueHHbIx MaccuBos |4]. Tlog wwmcito-
BBIM MAaCCHUBOM IOHHMAETCsl WHIECKCHPOBAHHAST ITPOMU3BOJIBHBIM MHOMKE-
CTBOM COBOKYITHOCTH KOMILJIEKCHBIX 4ncesi. 2KaiHoit cyMMOil 4nc/i0BOro
MAaCCUBa {as}ses HA3BIBAETCS TIPEJIENT

fig 3 a. @)

las|>e

[TpsIMbIM IPOU3BEIEHUEM MACCUBOB {a; }ses U {b; }ier HA3BIBAETCSI MACCHUB
nonapHbIX nponssesiennii {asb;}(sesxr. OCHOBHBIM De3yJIbTATOM JIEK-
nuit OyeT JoKa3aTeIbCTBO CJIEIYIONIEe TeOPEMBbI:

Teopema 1. Ecau maccuev {as}ses, {bs}er v ux npamoe npoussedenue
{asbi}spyesxr otcadno cymmupyemol, mo 2#cadHaA CYMMA UL NPAMO20
NPOU3BEIEHUA PAGHA NPOU3EBEIEHUIO UL HCAOHBLT CYMM.

15



Ha sreknmsix Oyjier m3aoKeHa Best HEOOXOMMAast IS JI0Ka3aTe/IbCTBa
9TOI TeopeMbl Teopusi 000OIEHHBIX PAI0B dupuxire.

Jlureparypa

[1] E. Landau, Uber die Multiplikation Dirichlet’scher Reihen,
Rendiconti di Palermo, vol.24, 1907, p.p. 81-160

[2] H. Bohr, Uber die Summabilitit Dirichletscher Reihen”, Gottinger,
1909, p.p. 247-262

[3] G. H. Hardy, M. Riesz The general theory of Dirichlet’s series,
Cambridge Tracts in Mathematics and Mathematical Physics Ne 18
Cambridge University Press, 1915

[4] E. B. Hlenun Cymmuposarnue neynopadouernmr maccucos, PyHk-
[IMOHAJIBHBIN AHAM3 U ero MPUJIOKeHus . (B medarn)
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YJACTD II. TE3UCHI JTOKJIA/IOB
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I'NIIEPTEOMETPNYECKUE ®YHKIINN B
TEOPUU TTPEJICTABJIEHN A
. B. ApramonoB (Mocka, MI'Y umenu M.B. JlomoHocoBa)
artamonov.dmitri@gmail.com

B 1950-om romy .M. Tenbdang u M.JI. Iletun omnybiukoBaiu B
JIAH CCCP kopoTkyio 3aMerKy, B KOTODOil NMPUBEIN WHJEKCAIINIO Oa-
3UCHBIX BEKTOPOB B IpejicTapyienun gl, u jgaan hopMysibl Jijisd JIefcTBUs
reHepaTopoB [; ; B 9TOM 0Oasmce. JTa 3aMeTKa He CojeprKajia JI0Ka3a-
TeJIbCTBA W He ObLIa IepeBejieHa Ha aHIVIMICKUil a3bIK. Tem He MeHee,
OHAa TPUBJIEKJIA OOJIBIIIOE BHUMAHHE MIPEXKIE BCETO CIEIUAJIICTOB 10 Ma~
temaTtudeckoii ¢pusuke. Tak B 1963-em rojy Boinia pabora bBumepxapua
u Bspaa [BB|, B koropoii orn npusomin BeiBos dhopmyint ebdania u
Hernunra. B sToit pabore ucrosib3oBajach peann3alins IIpPeICTaBIeHHs
C TIOMOIIIBIO OIEPATOPOB POXKJICHUS U YHUUITOXKEHUS, KOTOpas Ha 0oJiee
MaTeMaTHIECKOM S3bIKE €CTh peasn3allis MpeIcTaBIeHus Ha (DYyHKIIAX
ua rpynne GL,,.

Cama pabora bBugepxapna m Bspga cojepKuT MHOTO OPUTHHAJb-
HBIX nieil. B wactHocTu, B Hell juid n = 3 HpuBejieHa 3aMevaTre/bHas
dopmyna g dyakmun Ha rpytre G L3, COOTBETCTBYIOIIAS THATDAMME
lensdanma—Ileruaa. DTa GyHKINSA O9€Hb MPOCTO BBIPAKAETCS Tepe3
rurepreoMerpudeckyio dynkmuo ['aycca Fy ;. I[Ipn srom dopmysst s
JIeCTBUS T€HEPATOPOB JIOBOJILHO JIETKO BBIBOJISITCSI U3 COOTHOIIEHM, KO-
TOPBIM YJIOBJIETBOpsIeT dTa (pyHKImsi!

B noknase 6yser pacckazaHo 00 0000IEHNAX STOIO MMOAX0/1a Ha, IIPO-
n3BOJIbHOE N. OKa3bIBaeTCs, ITO (DYHKIHSA, COOTBETCTBYIOIIAST THATPAM-
Me B ciaydae gl,, BbIpaxKaeTcs depe3 IHIIepreoMeTPHIecKyio (yHKIINIO
lenbdanma—KanpanoBa—3e/ieBUHCKOr0. JTa (DYHKINs CBdA3aHA C OYeHb
eCTeCTBeHHBIM JIeicTBIEM Topa Ha IpocTpaHcTse byHKIMI Ha rpymme?,
Byner obcyxaeno, kak Gopmysibl st JIEHCTBUS N€HEPATOPOB TIOJTYyYa-

23710 nelicTBHe, K COXKAJICHUIO, OTINUAETCSH OT TOT'O, JEHCTBHSI, UTO JIEZKUT B OCHOBE
unaTerpupyemoit cucrembl 'K3
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forcsd cucrembl ypasuernit ['K3.

Jluteparypa

[BB| G.E. Biedenharn, L.C. Baid. On the representations of semisimple
Lie Groups ILF J. Math. Phys., V. 4, N 12, 1963, 1449 1466.
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ITAPAJIJIEJIBHBIE CTPYKTYPBI TEOPUN
ABEJIEBBIX I'PVIIII BE3 KPYYEHUA N
CBAdA3b C ITPUKJIA/JIHBIMHMX BOIIPOCAMUI
E. A. Bnarosemenckas® (Caunkr-ITerep6ypr),

. B. 3yes (Cankr-Ilerepbypr),

1. B. Ky3uerosa (Kopskma),

C. A. Tuxomupos (fpociiaBisb)
kblag2002@Qyahoo.com, zuevdv@gmail.com,
i.kuznetsova2@narfu.ru, satikhomirov@mail.ru

[ukauyaeckas TpyIma, gBIdAICh O0A30BBIM IMOHATHEM aJredbpbl, OJ-
HOBPEMEHHO WTPaeT OOJIBIIYI0 POJIb B MPENOJIAaBAHUU TON TUCIIATLIN-
HBI, TaK KaK I[O3BOJIsieT CTyJAeHTaM (WJIM YYaIluMCs IIKOJI, KJIacCOB
¢ yrIyOJeHHBIM M3yYeHHeM MAaTeMATHKU) TOJIy9IUTh HMEepPBbIil OIBIT ab-
CTPAKTHOT'O MBIIIJICHHUS ¢ BO3MOXKHOCTBIO ITPAKTUIECKON PEATU3AIINN, CM.
[KuzZyabKorTikh|. K Tomy ke, omurM U3 cpeicTB aaredbpanaeckoro uc-
CJIeIOBaHUST SIBJISIETCS PA3JIOYKEHNE CJIOXKHBIX O0BEKTOB Ha Oojiee 1po-
CTBIE, ITO XOPOIIO WILTIOCTPUPYETCS BO3SMOXKHOCTHIO PA3I0KEHNS ITNKJIN-
YeCKOH I'PYIIIBI B IPSAMYIO CyMMY ITUKJINYECKIX IPYTI B3AUMHO ITPOCTBIX
MIOPSIJIKOB.

JI1060it 3110MOPMUIM ITUKIUICCKON TPYIIIBI CYZKACTCs JI0 IHIOMOD-
dusma OTIETBHO B3ATOTO CjIaraeMoro u, TaKuM 00pa3oM, W3ydeHne
CBOMCTB BCero 0ObeKTa CBOIUTCS K HE3aBUCUMOMY PACCMOTPEHUIO yKa-
3aHHBIX MOJ00BEKTOB, YTO M/IIOCTPUPYET BO3MOKHOCTH PaclapaJlieIr-
BaHUd pelraeMbIX 3aja4. [lapasutesbabie aaropuTMbl U BHIYUCTIEHUS TIIH-
POKO HCIIOJIL3YIOTCSA B MPOTPAMMUPOBAHUY U UCIIOJIb30BAHII MHOI'OIIPO-
[IECCOPHBIX BBIYUC/AUTE/IBHBIX CHCTEM, [TO3TOMY O3HAKOMJICHHE C HUMU
JIOJIPKHO TIPOUCXOJINTH HA PAHHEH CTaJ i OOyUeHUs, U KEJATCJTHHO, B
CBSI3U C MOHATUSIMI (DYHIAMEHTATBHON MaTeMAaTUKHI I JTeMOHCTPAIIN
€CTEeCTBEHHOCTN TAaKNUX TOIXOJIOB.

B nanmnoit pabore paccMaTpuBaioTCs ajredpamdeckue CTPYKTYPHI,
orpejiesieHHas (haKTOPU3AIUA KOTOPHIX TPUBOJUT K ITUKIUIECKIM I'DYII-
[aM, 1 MOTOMY HUX HPAMBbIC Pa3JIozKeHUsi 0A3UPYIOTCs Ha Pa3JI0KCHUAX
[UKJIMIeCKUX TPyII. BaXHbIM MOMEHTOM SBJISIETCA TO, 9TO, HECMOT-
P Ha OMHO3HAYHOCTH C TOYHOCTBIO JI0 M30MOpPGU3MA MPSIMBIX Pa3/I0-
JKEHWH TUKINIeCKUX TPYII, 3TH CTPYKTYPHI 007a/1al0T CPaBHUTEIHHO
PEeJIKO BCTPEYAIONIMMCs CBOMCTBOM HEOHO3ZHATHOCTH MPSIMBIX Pa3JI0yKe-
unit. [losTomy 3HAKOMCTBO € TaKoil cUTyalueil pacimpsaer MaTeMaTde-
cKuil Kpyrozop obyuarornuxcs. OTMETUM, YTO MO CBOEMY OIPEJIEICHUIO
9T OOBEKTHI UPE3BBIYAIHO MTPOCTHI, TAK KAK SIBJISIOTCH aJ[JINTHBHBIMU

3Pabora BhITOHEHA IpH buHAHCOBOH TToiepskke PODU (rpant 17-01-00849)
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HOATPYIIIAMI KOHEIHOM MPAMOI CyMMBI I'PYII, H30MOP(HBIX TPYIIIE pa-
MUOHAIBHBIX dnces1 (. K HuM oTHOCATCS Tak Has3bIBaeMble OYTH BIOJIHE
pasIozKuMble TPYIIbl X ¢ IMUKIXIECKUM PEryaaTOPHbIM (haKTOPOM, CO-
JIepsKallye BIIOJIHE PA3JIOKUMYIO HOJArPYIIy A KOHEYHOIO MHJEKCa, Tak
qro X /A sBisiercs mukandeckoii rpymmoit, cum. |Blag]. Hamomuanm, aro
BIIOJIHE Pa3JIOzKUMas IPyIia A 1o OIpeIe/IeHuIo ABIsIeTcst IPAMOR CyM-
MO TOArYIIT IPpybl (), KOJUIECTBO KOTOPBIX B 3TOH CyMMe SABJISIETCS
panrom A n rakxke X.

DTOT KJIACC I'PYII BXOJUT B KJACC aDEJIEBLIX TPYIIT 6€3 KpydeHus!
KOHeYHOro panra. O MHOroo6pasuu uxX MPsAMbIX PA3JI0KEHUH CBUIETe b
CTBYET CJIEIYIOIIAst

Teopema 1. Ilycmv 1 < ny < ng... < ng < N — HAMYPAALHBLE YUCAA.
Jas mozo, wmobol cyuiecmeosana abeaesa epynna 6e3 KpyueHus pareaa n,
dONYCKAOULAA PA3AOAHCEHUA 6 NPAMYIO CYMMY N HEPASNOHCUMDBLT CAA2A-
EMDIT, Mo HEPASNOHCUMBLET CAAZAEMBT, ... Tg HEPASAOHCUMDIL CAA2AEMDIL,

He0OTOOUMO U AOCTNAMOYHO, YMOObL Ny > #ﬂ
S

Cpeu IpakTHIeCcKuX MPUIOKEHU TeOPUH TIPSIMBIX PA3JIOKeHU abe-
JIEBBIX TPy 6e3 KpydeHus KOHEYHOI'O paHra CjeyeT yKasarh rpadu-
YEeCKYI0 MHTEPIPETAINIO Pa3IMIHbIX Pa3JIOKEeHUil ¢ TMOMOIIBIO rpadoB
SIPYCHO-TIApaJIIeIbHON (POPMbI, UMEIOMIUX IPIMOE OTHOIIEHUE K aJjro-
puTMaM HapaJiie bHbIX Bbranciaenuii, cm. [BlagKun].

Jluteparypa

[Blag| E. Brarosemmenckas. Ilourn Brose pasiokumbie abesieBbl IpyTi-
bl U WX KOJIbIa SHI0MOpdu3MoB. Cep.: MaremaTnka B IMOJIUTEX-
nndeckom yauBepcutere. Cankr-Ilerepoypr, 2009.

[BlagKun| E. Blagoveshchenskaya, D. Kunetz. Graphs and
algorithms in direct decomposition theory of torsion-free abelian
groups. B kumre: XXVII Kpemvickas Ocennsii Martemarmdaeckast
[ITkoJra-cMITO3UYM IO CIIEKTPAIBLHBIM W 9BOTIOIMUOHHBIM 33/ 1a9aM

(KPOMIII-2016), 2016, C. 105.

[KuzZyabKorTikh| 1. B. Kysuenosa, JI. B. 3a6maunesa, C. 10. Kopa-
6enbimkoBa, C. A. Tuxomupos. Ajrebpandeckue CTPYKTYPbI U UX
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npusiozkenust: yaebunoe mocobue /Ces. Peep. yu-T um. M.B. Jlomo-
HocoBa. — Apxanrenbck: CADY, 2015.
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HOBBIE KOMIIOHEHTBI ITPOCTPAHCTB
MOAYJIEN CTABNJIBHBIX BEKTOPHBIX

PACCJIOEHUI HA ITPOEKTUBHOM
ITPOCTPAHCTBE
. A.Bacuibes, A. C. Tuxomupos (Mocksa, HIY BIIID)

Haxoxienne Bcex HENPUBOIUMBIX KOMIIOHEHT IPOCTPAHCTBA MO-
ayneit B(n) cTabuabHBIX BEKTOPHBIX DACCIOEHWH paHra 2 ¢ KJjacca-
Mu Yepua ¢ = 0 mw ¢ = n > 1 Ha IPOEKTUBHOM IIPOCTPAH-
cree P? mpegcrabiger cobGoil TPYIHYIO aarebpo-reoMeTpUYecKyIo 3a-
Jlady yrKe TpH MaJjiblX 3HadeHuAx n. llocsennee JTOCTHXKEHHE B 9TOM
HalpaBjeHnn ObLIO moJjiydeHo B pabore Y. Anmeiinsr, M.ZKapauma,
A.Tuxomuposa u C.Tuxomupora [Ch.Almeida, M.Jardim, A.Tikhomirov,
S.Tikhomirov. New moduli components of rank 2 bundles on projective
space. arXiv:1702.06520v1.math.AG, 21.02.2017]. B sroit pabore naii-
JIEHBI BCE HENPUBOJANMBIE KOMIIOHEHTHI mpoctpancTBa B(5). Oana u3
9TUX KOMIIOHEHT, UMEIOIIas Pa3MepHOCTh 37 U OTJNYHAs OT 37-MepHOi
HHCTAHTOHHOW KOMITOHEHTHI [(5) 1 40-MepHON KOMIIOHEHTHI DiHA IIPO-
crpancta B(5). (Baech n Hmke miag n > 1 depes I(n) obosHadaeTcst
(8n — 3)-mepHas HempuBogmMas KoMIoHeHTa B B(n), obimee pacciioe-
HUE B KOTODOW SIBJISIETCS MATEMaTUICCKUM HHCTAHTOHHBIM DPACCJIOCHU-
em.) Ona ommcbiBaeTcs ciemyrormmmM obpasom. Obiee paccioenne E u3
9TOI KOMITOHEHTBI TIOJIy9aeTCsl KaK KOTOMOJIOTHIECKOe PACCTOCHUE CUM-
IJIEKTUIECKON MOHA/IbI BUJIA!

0— Ops(—2) % F @ 20p %5 Ops(2) = 0, (*)

rie F' - obiree HyJIb-KOPPEJSIIIMOHHOE PACCIOCHUE (TO eCTh HHCTAHTOHHOE
paccioenne u3 I(1)) ¢ ¢; = 1, a cumiieKTHYecKas CTPYKTYpa Ha pac-
cnoenun F' @ 20ps CKIAIBIBACTCHI U3 KAHOHUYIECKON CHUMILIEKTHIECKOI
CTPYKTYDBI Ha F' 1 CTaHIAPTHO CUMILIEKTHIECKOi CTPYKTYpPbI Ha 2Ops.

B Hacrosiem J0KIa1e Mbl TIOKa3bIBaeM, 9TO MMO00HAsT KOHCTPYKIIUST
paboraer 1o Kpaitaeit Mepe /i1t 1 = 6 1 7, TO €CTh MO3BOJISIET HOJIYIUTh
HOBbIE KOMIIOHEHTBI IIPOCTPAHCTB Moyseit B(n), n = 6,7.

Kak usBecrno, B(6) coep:KuT HENPUBOAUMYIO HWHCTAHTOHHYIO KOM-
nouenty [(6) pasmeproctu 45 u erre 110 KpaiiHeii Mepe 0J[Hy HelPUBO/II-
MYIO KOMIIOHEHTY Pa3MEepPHOCTH > 45, comeprKaliyo (BOZMOXKHO OTKDbI-
TOE) JIOKAJIBHO 3aMKHyTOe moamuoxkectBo M (6) = {[E] € B(6) | E ectb
koromoJsiornaeckoe paccioenne MoHagsl 0 — 20ps(—1) & Ops(—2) —
80ps — 20ps(1) ® Ops(2) — 0 — cm. |[R.Hartshorne, A.P.Rao. Spectra
and monads of stable bundles. J. Math. Kyoto Univ. 31:3 (1991), 789-806,

23



Table 5.3, ¢c; = 6, (2,i)]. CoorBercrBerno, B(7) comepKuT 1o Kpaiineii
Mepe 4 KOMIOHEHTBI. DTO: MHCTaHTOHHAas KoMoHeHTa [ (7) pasmepHoCcTH
53, JIBe KOMIIOHEHTBI DifHa pasMepHocTeir 65 u 55, COOTBETCTBEHHO, U
KOMIIOHEHTa pasMepHOCTH > 53, cojieprKaliasi JOKaIbHO 3aMKHYTOE TI0JI-
muoxkectBo M (7) = {[E] € B(7) | E ecTb KOrOMOJIOTHYIECKOE PACCIOCHUE
monazpt 0 — 20ps(—1) & Ops(—2) — 80ps — 20ps(1) & Ops(2) — 0}
pasmeproctn 52 — M. [loc. cit., Table 5.3, co = 7, (2,1)]. MbI JoKa3biBaeM
CJIEJTYIOIIY IO TEOPEMY.

Teopema.

(i) Cywecmeyem omauunas om uncmarmonnot romnonermos 1(6)
nenpusodumas komnonenma npocmpancmea B(6), obuwee paccaoenue 6
KOMOPOt NOAYUGEMNCA KUK KO2OMOAORUYECKOE PACCAOEHUE CUMNAEKMUYE-
ckol monadv (*), 6 komopotl, F' - obwee uHcmanmonnoe paccioerue u3
1(2). 9ma xomnonenma umeem pasmeprocmv 45, oorcudaemyro no meo-
puu dehopmayun, U coenadaem ¢ 3aMbIKGHUEM BVUEONUCGHHOZ0 MHONMCE
cmea M(6).

(i) Cywecmsyem mnenpusodumas romnonenma npocmparcmea B(T),
omauuHaA omuncmarmonnot komnornermo:. 1(7) u xomnonenm Sina.
Obwiee paccaoerue 68 9MOoT KOMNOHEHME NOAYHAEMCA KAK KO2OMOAOLUYE-
CKoe paccaoerue cumniermuseckots monadv, (*), 6 xomopot F - obuee
uncmanmonnoe paccaoenue u3 I(3). ma xomnonenma umeem pasmep-
Hocmo 53, ootcudaemyro no meopuy dehopmayuu, U COOEPAHCUM GHIUEONU-
canmoe A0KaAvHO 3amrnymoe nodmmoscecmeo M(T) xopasmeprocmu 1.
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KO9HO-MAKOJIEEBBI MOJYJIN HA /1,

AJITEBPOU IIJTAHAPHBIX
KBA3SN-MHBAPMAHTOB I CUCTEMDBI
KAJIOA2KEPO-MO3EPA
A.B. 2Kernos* (Mocksa, MT'Y)
azheglov@math.msu.su

Moit mokman (ocHoBaHHBIH Ha coBMecTHOI pabore ¢ Uropem Byp-
6aHoM) MOCBSAIIEH AIreOPANIecKOMY aHAJN3y PAIMOHAJIBHBIX CHCTEM
Kanomxkepo-Moszepa na miockocTu. 9ToOT KJIacC KBAHTOBLIX HHTEIPUPYe-
MBIX CUCTEM U3BECTEH KaK CylePUHTEIPUPYEMBbIil. DTO O3HAYAET, YTO OIle-
parop Illpemuarepa ¢ cOOTBETCTBYIONINM PAIMOHABLHBIM ITOTEHIINAIOM
BKJIFOUAETCS B OOJIBIIIOE CEeMEeCTBO IOIAapPHO KOMMYTHPYIOMUX Tudde-
PEHITHAIBHBIX OITEPATOPOB B YACTHBIX ITPOU3BOJIHBIX, TAK UTO IMPOCTPAH-
CTBO OOIIMX COOCTBEHHBIX (DYHKITUI OJTHOMEPHO B ODIIEH TOYKE CIEKTPA.

C anredbpo-reoMeTprUyuecKoil TOUKH 3pEHNUs, BCAKAsd TaKas KBAHTOBAs
CyIlepUHTErpUpyeMasi CUCTEMA 110 CYIIECTBY ONPEJIEISIeTCs HEKOTOPhIMU
aJIredpPO-reOMeTPUICCKIMU JIAHHBIMEI: [TPOEKTUBHOM CIEKTPAILHON T10-
BEPXHOCTBIO (OIpeIesIeHHOIT 110 airebpe IIaHapHBIX KBa3U-UHBAPUAHTOB
C eCTeCTBEHHO! (pUIIbTpAIUeil) U CIeKTPATIBHBIM [Ty IKOM (OIIPeIeTIeHHBIM
HEKOTOPBIM MOJLyJIEM, TTPO KOTOPBIi u3BecTHO, 4TO OH KosHo-Makosieen
paHra OJuH). DTH TreOMeTPHUYECKHEe JIAHHbIE NMEIOT OYeHb CIelrallb-
Hble aJINedPO-reoOMeTPUIECKIe CBONCTBA, Hambojiee BaXKHBIM M3 KOTO-
PBIX dBJIIeTC crenuaibaas hopma moaunoma ['misbepra mytuka. Crek-
TpaJbHOE MHOrooOpasme OKa3bIBAETCS PaIMOHABHBIM, HO OYEHb OCO-
6biv (Kosro-MakosteeBbiM, HO He HOpMaJILHBIM). OKa3blBaeTCs, 4TO BCE
Kosno-MakoJieeBbl MOJTy/IM paHTa OJINH HaJT aJIreOPoil IIaHapHbIX KBa3H-
MHBAPUAHTOB MOT'YT OBITH $IBHO OIKCAHBI B TEPMUHAX OYEHBH €CTECTBEH-
HBIX MOJLyJIbHBIX IIAPAMETPOB, U TO OIHUCAHUE, B HEKOTOPOM CMBbIC/IE,
OY€eHb II0X0XKe Ha omnucaHue oO0DOIIMEHHOTO siKoOMaHa 0CO00M paImoHA b=
HO¥ KpuBoil. CleKTpaJibHBIN MOJTY/Ib IIJIaHAPHON cucTeMbl Kastoxmepo-
Moszepa mpu 3TOM OKa3bIBAETCSI TPOEKTUBHBIM.

B otnmmaue ot cirydast KpUBBIX, He KaxKJIblii Moy b Kosno-Maxkosies
SIBJIIETCS CIIEKTPAJILHBIM MOJYJIEM HEKOTOPOil KBAHTOBOI cucTeMbl. [1po-
CTPAHCTBO MOJLyJIEHl CNEKMPAALHHIT TIyIKOB YCTPOEHO HAMHOI'O TOHBIIIE,
TEM He MEHee ero CTPYKTYpa YKa3bIBaeT Ha CYIIEeCTBOBAHUE MHTEIPUPY-
eMbIX deghopmanuti cucrem Kamomkepo-Mosepa. B wactaocTn, s codbu-
paloch pacckasarh Kak Kiaccudukanusa moiayseit Kosno-Makoses Bme-
cTe ¢ anredOpanvecKUMU MeTO/IaMi OOPATHON CIIEKTPAIbHON 3a/1a9H M03-

4Pabora BhInOMHEeHA TP HOIep:KKe rpanTa PH® 16-11-10069
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BOJISIIOT BBINKUCATH HEKOTOPhIE HOBBIE Hedopmarun cucrem Kasomkepo-
Mosepa B anrebpe muddepeHimaabHO-Pa3HOCTHLIX OIEPATOPOB.
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O ITPOT'PAMME BbIYVCJIEHN A
CTEIIEHHOI'O MHO2KUTEJIA
ITPEOBPASOBAHINA MEJIJIMHA
MOHOMMAJIBHON ®YHKINN PEIITEHIN

OBIIIEN ITOJINMHOMMWAJIBHOM CUICTEMBI

T. B. 3pikoBa® (Kpacuospck, Cubupckuii derepaiabHbIii
YHUBEPCUTET)
zykovatv@mail.ru

PaccmoTpuMm kanonuveckyro npusedennyro cucTeMy n MOJTHHOMUAATb-
HBIX ypaBHEHUIl:

gt Y ay —1=0i=1,....n. (1)
AEA®)

B stom ciydyae marpuna w — JuaroHaJjibHas, COCTOAINAsl U3 CTOJIOIOB

w® =(0,...,my,...,0), m;€Zy,i=1,...,n.
O6o3maunm depe3 A au3blOHKTHOE O0bemuuente Muokects A n
nycrb N = #A — uncino kosdbdurmentos B cucreme (1). Muoxke-

cTBO KO3 duimenTos cucrembl (1) mpoberaer BeKTOPHOE MTPOCTPAHCTBO
C* = CY, B K0TOPOM KOODIMHATEI TOYEK T = (1)) WHICKCHPYIOTCS 3J1e-
MeHTaM# A\ € A.

CocTaBuM MaTPHUILY

U= (AW, LA™Y = (AN,

CTOJIOIAME KOTOPOii ABJISIOTCA BEKTOPEI A = ()\’f, e ,)\fl) 13 ToKa3aTe-
steit monomos cucrems (1). Vmeercs sy, uro 610ku AW mymepyrores
B COOTBETCTBHU C HyMeparueii ypaBHenuii cucrembr (1), a Hymeparus
CTOJIOIOB BHYTPHU KaXKJIOI0 U3 OJIOKOB ITPOU3BOJIbHAS, HO (PUKCUPOBAH-
Hasg. CTpokm 3TON MarTpuilel 0bo3HAIUM 1;, ¢ = 1,...,n. ObozHAINM
vepes Y xapakrepucrinueckue dynkimn noamuoxkects AY C A, orox-
necteuM X ¢ BeKTOpaMm, MMEIOMIIME KOODP/MHATEI (X(i)(A))

AEA”?

1,...,n. Takxke OyzeM paccmarpuBarTh MaTpuily W, CTpOKI KOTOPOIt €CTh
BeKTOPBI U; = 1; — mxD, i =1,...,n.
Paccemorpum MOHOMUATBHYTO dyHKITIIO v (1_90) =

1
s o oy s S
BU peleHnst cucteMbl ypasrenuit (1), BblmeseHHOI  ycioBusSIMU

> 0, coCTaB/eHHYI0 U3 KOOpAHHAT Y;(—x) BeT-

5Pab6ora moiepzana PoccuiickuM dpoHI0M (DYHIAMEHTATBHBIX HCCIICI0BAHMN N
15-31-20008-m0.1_a,_Bex

27



y;(0) = 1,4 = 1,...,n., Jysg KOTOpO#l mpsMoe IpeobpasoBaHue
MeJunna, onpejieeH0 HHTerpajioM

N
R+

I z1—1 .

_ 1
e o* = 1} T de =dxy - - day.

Teopema 1 ([1]). IIpeobpasosanue Meanruna, onpedeserinoe urmezpanom
(2), pasro

2de Q(z) — noaunom suda

YT H<57+mi<¢z>)

) 7,
4=0 |I|=q reA! 7 (1 ri;’) il

miq

zdecv I — ynopadovennwid nabop 1 < iy < ... <i, <n, 7= (7%,...,7")
— anemenm npouszsedenus mnooicecme A = A0 x . x AU,

Hnmezpan (2) cxodumes daa ecex z us obaacmu U + iRY, 2de U —
MO OMKPLIMOE MHONHCECTNEO

U:{UGRJXS ui+<1/~1¢,u>>0,i:1,...,n}.

[Iposeiena ajaropuTMusaIiis MOy YEHHBIX TEOPETHIECKUX Pe3YJ/IbTa-
TOB 1 pa3paboTana mporpamMma Ha s3bike Cf 771 BBIYUCIEHHUS TIOJTNHOMA

Q(2)-

Jlureparypa

[1]  I.A.Antipova, T.V.Zykova  Mellin transform for monomial
functions of the solution to the general polynomial system, Journal
of Siberian Federal University. Mathematics & Physics, 2013, 6(2),
475-486
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HOBbBIE HEITPBO/INMMBIE KOMIIOHEHTDBI

ITPOCTPAHCTBA MOJYJIEN
ITOJIYCTABNJIbHBIX ITVUKOB PAHTA 2 HA P3
C KIIACCAMMN YEPHA ¢, =0,¢c0=3,c5=0
A.H.Banos (Mocksa, HIY BIIID)
xnikiv@gmail.com

[Iycrs M(0, k,n) — cxema wmopyineii ['msexepa-Mapysimbl mostycra-
OUJIbHBIX MYyYKOB paHra 2 ¢ kijaccamu Yepna ¢ = 0, ¢ = k, ¢c3 = n
Ha IIPOEKTUBHOM HpocTpancTse P? nas ocnosmbiM mosem K = K xapak-
repucruku 0. O6o3uatum M (k) = M(0, k, 0). ITox muozkecrBom ocobem-
Hocreit gannoro Ops-1yuka F Mbl IOHIMaeM MHOXKecTBO Sing(F) = {x €
P? | E ue siBiisiercs JIOKAILHO CBOGOHBIM B TouKe 7 }. Sing(FE) sBsercs
BCera COOCTBEHHBIM 3aMKHYTLIM IToJMHOXKecTBOM P2 11, 6ostee Toro, ecim
E — nonycrabuibHbBINA IyYOK HEHYJIEBOI'O PaHra, KarKjias HeIPUBOMMAst
KOMIIOHEeHTa MHOzKecTBa Sing(F) umeer pazmeprocTh MakcumyM 1. Kpo-
Me TOr0, Jlajiee JjId cTabuILHOrO yuKa [ Mbl He OyIeM J1e1aTh pas/indust
mexky E u ero kimaccom m3omopdusma [E] Kak TOYKON B IPOCTPAHCTBE
MO/LYyJICH.

OO6mmpe TOYKM BCEX M3BECTHBIX 10 HACTOAINIETO BPEMEHH KOMIIOHEHT
cxem M(k), k > 1, aBagiorcs mydkaMu ¢ OCOOEHHOCTSIMEU YHCTON pas-
MepHOCTH |2], ipu 9TOM Bece KommoHeHThl cxeM M (1) u M(2) naiiyensr,
B oTmune oT cxeMbl M (3), mojHOe onmcaHne BCeX KOMIIOHEHT KOTOPOi
SIBJISIETCST OTKPBITOI 11pobsiemoit. Hacrostimuii qoK1a1 mocBsIIeH oocy »K-
JIEHIIO OCHOBHOI'O pe3y/ibTaTa COBMECTHOI paboThl JoKaamauka ¢ A. C.
THUXOMUPOBBIM, COCTOSINETO B ONUCAHUNA HOBBIX HEINPUBOAMMBIX KOMIIO-
HeHT cxeMbl M (3), 0b1Iie TOUKI KOTOPBIX SIBJISIFOTCS Ty IKaMU € MHOZKe-
CTBOM OCODEHHOCTEN, cojepsKalliM KOMIIOHEHTHI pa3mepHocTeid 0 u 1 —
cM. TeopeMy HuzKe. [locTpoennblie ceMelicTBa, Iy YKOB SABJISIOTCA HePBLIME
IpUMepaMu HEIIPUBOIUMBIX KOMIIOHEHT cXeMbl ['m3ekepa-Mapysambl, 00-
€ TOYKU KOTOPBIX SABJISIIOTCS IyYKAME ¢ OCOOEHHOCTSIMU CMEINaHHOM
pasMepHOCTH.

KomrionenTsr onuchiBatorcs ciejyionuM obpas3om. Paccmorpum B
M(0,2,n) orkpeiToe moamuO)KecTBO R(0,2,1) — cxemy Mojy/eil cra-
OMILHBIX pedIeKCHBHBIX KOTEPEHTHBIX Hy4KoB pamra 2 ma P? ¢ kiac-
camu Yepna ¢; = 0, ¢ = 2, ¢35 = n, tue n = 2,4. Jnxa moboit
roukn [F] € R(0,2,n), mo reopeme ['payspra-Mrosuxa [1], MHOKeCTBO
Xip ={(,2) € Gr(2,4) xSym*(P?)* | (IUZ)NSing(F) =0, F|, ~20;}
ABJIAETCS TIOTHBIM oaMuozkecTBoM Gr(2,4) X Sym® (P?)*, rae Gr(2,4) —
rpaccmanuan npsambix B P2 1 Sym®(P?)* — oTKpbITOE II0THOE MOIMHOKE-
creo Sym®(P?), cocrosiimee n3 JM3bIOHKTHBIX 00beIMHEHNIT § PA3INIHBIX
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touek P3. Jlna mrobGoit Toukm u € X[p) ¥ TIEJIOro 4mcyIa 7 0003HAYMM
Qur = O(r) ®© Oz, n paccmoTpuM 1pu 7 = § + 1 — s OTKPBITOE IIOT-
noe moamuoxkectso Hom(F, Q). C Hom(F, @), cocrosuiee u3 smu-
mMopduszmoB ¢ ¢ F — Q. Hys moboro snementa ¢ € Hom(F, Q).
MBI MOXKeM B34Tb djpo F = ker ¢. Jlerko Bugern, uro F — cra-
OUIIbHBIN TIy9OoK U ompesnensier Touky [F] cxembr M(3). Kpome toro,
ker ¢ ~ ker ¢’ Torja m TOJIBKO TOrJA, KOTJ& CYIIECTBYET aBTOMOP(U3IM
g € Aut(Qy.,), Takoit uto ¢ = g o ¢. O6osHaunM vepes [¢] Kiacc K-
BUBAJICHTHOCTH ¢ 110 Mojy/ao Aut(Q),,). Termepp paccmorpum MHOZKe-
crBo X (n,r,s) = {z = ([F,u,[¢.]) | [F] € R(0,2,n), u € X(p, [¢s] €
Hom(F, Qu.)e/Aut(Qy.)}. Hockombky R(0, 2, n) sBiisieTcs IpUBeIeHHON
HenpuBOAUMOii cxemoii |3, MHOxKecTBO X(1, T, S) MMEET eCTECTBEHHYIO
CTPYKTYPY IPUBEIEHHON HEIPUBOIUMOI cxeMbl. BoJiee TOT'0, CyIIECTBY-
eT KOPPEKTHO OIpeJIeJIeHHbIl HHbeKTUBHBIH MopdusMm [ : X (n,r, s) —
M(3), z > [ker ¢,]. Honoxum X(n,r,s) = f(X(n,r,s)) C M(3) u
pPacCMOTPHUM COOTBETCTBYIOIIHE 3aMbikanus X (n,r,s) cxem X (n,r,s) B
M(3). Torga umeer MecTo cireayomnast

Teopema 1. Bamwranus X(2,2,0),X(4,3,0),X(4,2,1) sasaimomcs
HENPUBOIUMBLMYU Komnonenmamu, cremov. M(3) pasmeprocmeti 22, 2/,
26, coomsemcmeenro. Obugue MoKy 3MULT KOMNOHEHM ABAANOMCESA CNA-
OUALHBM NYUKAMU C 0COOEHHOCTNAMY CMEULAGHHOT PA3MEPHOCTIU.

Jluteparypa

[1] D. Huybrechts, M. Lehn, The Geometry of Moduli Spaces of
Sheaves, 2nd ed., Cambridge Math. Lib., Cambridge University
Press, Cambridge, 2010.

[2] Jardim M., Markushevich D., Tikhomirov A. S., Two infinite series
of moduli spaces of rank 2 sheaves on P? // Annali di Matematica
Pura ed Applicata. 2017. P. 1-36.

[3] M.-C. Chang, Stable rank 2 reflexive sheaves on P? with small ¢,
and applications. Trans. Amer. Math. Soc. 284 (1984), 57-89.
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MTHBOJIIOIINN B T'PVIIIIE BENJIA

n ITPUMBIKAHUNSA B-OPBUT
B OPTOI'OHAJIBHOM CJIYVHAE

M. B. Urnatbes® (Camapa, Camapckuii yHUBepcUTeT)
mihail.ignatev@gmail.com

[Iycts G — KOMILIEKCHAs IIpocTast ajaredpandeckas rpymmna, B — 60-
peJieBcKasi oArpynna B Heil, N — yHUIOTEHTHBIH paJinKaj TPysl B,
n — ero ajredopa JIu, n* — conpszkéHHoe K Heil mpocrpancTBo. ['pyrmma
B ecrecTBeHHO jieficTByeT Ha N ¢ MOMOIIBIO KOIPUCOEIUHEHHOIO IIPE/I-
crapjenns. OpOUTHI TOro JEHCTBUA UTPAIOT KJIIOUEBYIO POJIb B TEOPUU
npeJicTaBjieHunit coriacHo meto iy opout A. A. Kupuiiosa, cm., K mpume-
py, [Kil.

O6oznaunm ugepes ¢ cucremy kopneit rpynnsl G, yepes ®+ — mmo-
JKeCTBO TOJIOKHUTEILHBIX KOpHEl oTHOCHTEIbHO B, a yepe3 W — rpyriny
Beiins. AsreGpa n umeer 6asuc {e,, o € @1} U3 KOPHEBBIX BEKTOPOB;
obosnaunm uepes {e,, o € T} npoiicTBenublil 6a3uc HpocTpaHcTBa n*.
JI1obyto muBosonnio w € W MOXKHO IIpeJICTaBUTh B BHJE ITPOU3BE/IE-
HUsI TTONIAPHO KOMMYTHUPYIOMUX oTpaxkenuii. lamee G Oymer Kiaccude-
CKOI T'PYIIOi, NpudéM B ciydae B, u D, MbI OyJeM IpeIioaaraTb, 9To
#{i > 0] w(i) = —i} =0 (upu crangapTHOM OTOXKAecTBIeHNE W ¢ 110/1-
Ipymmoi B rpyime Sy, MOJICTaHOBOK Ha 3jemeHTax 1,...,n,—n,...,—1
[BB]); Takue nrBosONm Mbl j1ajiee Oy/eM Ha3bIBATH OG3UCHbLMU.

Hocumenem manHO MHBOJIIONMY W HA3BIBAETCS TAKOE ITOIMHOYKECTBO
D C ®F, uro w = HQGD So. B caygae A, _1 n 6a3UCHBIX WHBOJIIOIMUI B
B,,, D, wocurenb onpeeséH OJHO3HAYHO, a it C), MBI CIATAEM, UTO
2¢; € D npu w(i) = —i. O6o3HaumM Toraa yepes {1, KOHpUCcoeMHEHHY O
B-opbury nuneitHoit popmbI

fw - 262'

aeD

Omnpenenenne 1. Byjiem roBoputh, aro B-opbuta 2, accoyuuposara ¢
WHBOJIIOIENR w.

OrmeTuM, 970 OOJIBIIMHCTBO OPOUT, CKOJIb-HUOY/Ib ITOJTHO M3y ICHHBIX
K HACTOLAIIEMY BPEMEHU, aCCOIMUPOBAHBI C TEMU MJIM UHBIMHA UHBOJIIOIH-
MU B rpyitie Beits.

Bynem depes <p oboznadars nops ok bproa wa W. IlIupoko ussect-
HO, YTO OH BO3HUKAET BO MHOIUX BarKHBIX I'€OMETPHYECKUX BOIIPOCAX,

SPabora nosepxKana rpantom PODU 16-01-00154a.
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cBsi3aHHBIX ¢ Tpymmoil G. OKa3biBaeTcs, OH JIOMYCKAET TeOMETPUIECKYTO
TPAKTOBKY M B TEPMHHAX KOIPHUCOCIUHEHHBIX OPOUT.

Teopema 1 ([Igl], [1g2]). ITycmv ® = A, usu C,,, 0, T — unsomoyuu 6
epynne Betias W. Opbuma ), aeorcum 6 3amvikaruu opouma ). mozda
U MoAvbKo mozda, koeda o g T.

OcHOBHOIT pe3ysIbTaT JIOKJIa/1a — CJIEIYIOIIas TeopeMa.

Teopema 2. I[lycmo ® = B,, uau D,,, 0, T — b6a3uchvie UHBOAOUUL 6
epynne Betiaa W. Ecau opbuma , aeorcum 6 3amvikaruy, opoumot 2
mo o <gT.

Taxke B 0KJIa/1€ MbI OOCYIM THIIOTETUIECKYIO JOCTATOUYHOCTH 9TO-
ro yCJIOBUA.

Jluteparypa
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arXiv: math.RT/1112.2624.

[Ki] A.A.Kirillov, Lectures on the orbit method, Grad. Studies in
Math. 64, AMS, 2004.
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O MHOI'O'PAHHUKE HBIOTOHA
JAMNCKPUMMWHAHTA CUCTEMBI ITOJIMHOMOB

E. A. Knemkosa’ (Kpacnosipck, Poccust)

PaCCMOTpI/IM CUCTEMY ITOJIMHOMUAJIbHBIX ypaBHeHI/Iﬁ

P,-::Za()\i)y’\:O, i=1,...,n, (1)
AEA®)

C HEU3BECTHBIME Y = (Y1,...,Yn) € (C\ {0})", nepemennbivu ko3bdu-
muenramu a\), A® C Z" — QuKCHpOBAHIbIE KOHCUHbIC TOIMHOKCCTE,
cojiepsKanue myaesoii srement, A = (A, ..., A\,), ¥* = yi' ...y Pe-
menne y(a) = (yi(a),...,y,(a)) cucremsr () obiagaer CBOWCTBOM MO-
JIMOJIHOPOJIHOCTH, MOITOMY OHA, KaK MPABHJIO, JIONYCKACT [IPUBEJCHUE C
[IOMOIIIBI0 MOHOMUAJILHOTO TIpeobpasoBanns kosddunuentos F : a +— &

(em. [1]). s aToro meo6xommMo BBLIEINTH HAGOp mokasareneil w(? €
AW =1,... n, co coiictBoM det (wj(-i)) # 0. B pesysbrare noaydnm

NPUBEIEHHYIO cucmemy BUIA

T Y e —1=0 i=1,.n, (2)
AEA®)

rie marpuna w = (WM. .. w™) nesbipoxennaz, a marpuna AY =
A \ {w(i), 0}.

Hama 3aj1aua — naiiT HopMaJibHbIE BEKTOPBI I'paHeil MaKCHMAJTbLHOT
pasmepHocTH (runeprpadeii) MHOrorpanauka HbioToHA JTHCKPUMIHAHTA
cucrembl (2).

O6o3naunM 4depe3 A Jum3bIOHKTHOE obbenHenue Muoxkects AW nu

sammmeM ero B sue marpunst A = (A, AC)Y = (AL AN, 3aecs
N— koymuectBo Kodbdunumenros B cucreme (2). CTpoku moJrydeHHON
MATPHUIBLI A 0003HAYUM Tepe3 Y1, . . ., O

Teopema 1. Bexmopuwi

s = (—1,0,...,0),..., 2y =(0,0,...,=1), ©1,...,¢n

ABAAIOMCA HOPMANLHOMU K MHOo202pantuky Hotomona duckpumunanma
cucmemvt (2).

"PaboTa BBIIOJIHEHA B paMKax rpanTta IIpesuaenta PO st MOIIEPAKKE BeIyIIIX
mayunbix mko NeHITI-9149.2016.1.
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O TOYKAX IIEPETUBA IIJIOCKX KPUBBIX

Buk. C. Kynukos
(MockBa, Maremarudeckuii uacruryt um. B.A. Creksiosa)
kulikov@mi.ras.ru

[ycrs FI(@,2) = 32, 4 j—q @i k%1 2525 — OMHODOIHBII MHOTOM/ICH CTe-
neHn d OTHOCUTETLHO TIEPEMEHHBIX 27, 29, 23 U CTEIIEHU OJINH OTHOCHTE/Tb-
HO IEpeMEHHBIX a; jk, § + j + k = d. O6osnaunm qepes Cy C PR¢ x P2

d(d+3)

rae Kq = =5, moJiHOe CeMefiCTBO KPUBBIX CTENeHu d, 3aJIaHHOe ypaB-

nwenneMm F'(a,z) = 0. Ilycrs Z;, = Cqy N Hy, TE
0?F(a,z)
——12) =0}.

O6osnaanM fy : Cy — PEé — orpanmaenne nmpoexnum pry : PXax P2 — PFa
na C4. Xopomo ussectno (cm., Hanpumep, [1]), aro jmig obmei Toukn
ay € PR nepecevenne xkpusoit Cyy, = f '(@) u ee xpusoii Lecce He,

N 9*F (ao .z 7
3a/IaHHON ypaBHEHUEM ﬁ) = 0, COCTOUT U3 TOUYEK Iepernda KpuBoit
1025

Hq = {(@,z) € PE¢ x P? | det(

Cg, u comepxkutr 3d(d — 2) rouek. [losromy mpu d > 3 mopdusm hy =
faz, : Ty — PX¢ umeer crenens deg hy = 3d(d — 2).

IIyctes S; C PKe — 5710 MHOroo6pasme, cocrodiiee U3 TOYEK @, JJIs
KOTOPBIX KpuBble Oy ABJIAIOTCA 0cOOBIMH, 1 TTycTh My C PEe — 310 Mm0-
roobpasue TouUeK @, i KOTOPbIX KpuBblie Uz UMEIOT 7-KPATHYIO TOUKY
neperuta ¢ r > 2. Iycrs By = S; U My (ecm d = 3, to M3 = ().
Jlerko mokazare ([6]), aro MHOrOOGpasme M, ABIAETCS HEMPUBOIUMOIL
runeprosepxuocTbio B PX4 mpu d > 4. Takske XOpOIIO U3BECTHO, 9TO Sy
ABJISIETCA HEPUBOIUMON TueprosepxHocTbio B PXd deg Sy = 3(d —1)2.

Mopdusm hy : Iy \ hy'(Bg) — PE¢\ B, senserca nepaspeTsieHHBIM
HAKPBITUEM ¥, CJIJIOBATE/IHHO, 3TO HAKPBITHE OIPEJIEIAeT TOMOMOP(U3M
haw 2 m (PR By, ap) — S3d(a—2) (371€Ch S3q(a—2) — CUMMeTpHYECKAs IPYII-
ma, JeficTByomnas Ha MHOXKecTBe [z = Cq, NZy). pynma Gy = Im hy, Ha-
3BIBAETC 2PYNNOt MOHOOPOMUL MOYEK Nepeauda NAOCKUL KPUSHLT CMe-
nenu d.

Teopema 1. (|2]) I'pynna Gy cosnadaem ¢ cummempuueckot epynnot
Ssa(d—2), ecaud > 4, u Gy — amo 2pynna nopadka 216, usomopdpnas 2pyn-
ne npoexmuenux npeobpasosaruti naockocmu P?, ocmasamoweti unea-
PUAHMHBLM MHOCECTNE0 Movek nepezuba kpusot Pepma cmenexy, mpu.

Proposition 2. ([6]) Jloxarvnas monodpomus® moppusma hy 6 obwet
mouxe a € Mg — amo nodepynna Zs cummempuieckots epynnot Sgq(q—a),

8OmnpeieeHne JTOKAIBHON TPYIIIBI MOHOIPOMUY JOMHHAHTHOIO MOP(U3MA ¢ :
X — P™ B rouke p € P™ moxuo Haiitu, naupumep, B [4] wiu [5].
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NOPOHCIEHHAA MPAHCNO3UYUET, U NOKGALHAS MOHOOPOMUL MOPHU3Ma hy
6 obweti mouke a € Sy — omo 2pynna Lz C Szq(d—2), NOPoHcIenHas npo-
ussederuem 08YT HENEPECEKAOULUTCA UUKAOE OAUHDL TPU.

Hanomuanwm, ato nyukom Jlepuweya naspiBaercs pacciaoerue fq: Cf =
f; (L) — L na xpussbie crenenn d naj L (a Taxske JnHeiiHas cucTeMa
{Cs}aer kpusbix crenenu d B P?), riae L — npavas B PR4 naxongmascs B
obreM noJioxkennu ¢ auBu3opoM Sy. Temo Cp nyuka Jledrena siBiistiercs
neocoboit nosepxuocthio. Jluneitnas cucrema {Cylaer, umeer d? Gazuc-
HBIX TOYEK W OI'PDAHUYCHUE IIPOEKIHU pro Ha C'f ABJISeTCs KOMIIO3UIIUEH
d? o-1poreccoB ¢ IeHTpaMu B 0a3uCHBIX ToukaxX. CKasKeM, 9TO IMy<oK
Jedmena f; : Cp — L asasiercsa obwum, eciu L u My \ Sy mepeceka-
1oTcd B mg = deg M Toukax.

Proposition 3. Ameem deg My = 6(d — 3)(3d — 2).

Mycrs L — npsvas 8 PXe [ ¢ Sy, u I, = h;'(L). Hazosem Hj =
pro(I1) C P? kpusoti T'ecce nyuxa {Czlacr.

Tax kax kpuBag [; HenmpuBojuMa g obimiero mydka Jledmena
{Cgz}acr, TO POCTBIE BBIYUCIEHUsI TOKA3BIBAIOT, YTO YUCJO JJEMEHTOB
obmero myuka Jledrena, nmeomux TouKy meperuda B 6a3UCHON TOUYKE
yuKa, He IPeBOCXouT Tpex. Kpome Toro, umeem deg Hy = (Hp, P!)pe =
(I, B)c, = 6(d —1). Tem cambiM nMeeT MeCTO

Teopema 4. Kpusas lecce Hy obwezo nywka Jlegweuya {Cslaer naoc-
KUT Kpuewvir cmenerwu d > 3 obaadaem cAeIYOUUMU CEOTUCMEAMU:

(i) deg Hy, = 6(d — 1) u ee zeomempuueckuti pod pasen 3(4d* — 13d +
8)+1;

(it) Hp umeem d* ocobviz mouex xpammocmu mpu 6 6as3ucHvly moukax
nyuka {Cq}acr u 3(d—1)? 0bvirnosenivir 10ydos 6 0cobbiT Mowkax
BVPOAHCIEHHBIT CAOEE NYUKA;

(i) Hp, N Cs, @ € L, cocmoum u3 mouex nepezuba xpusot Cg u 6a-
3ucnoir mouex nywka, u ecau p € Hyp N Cy — deyxpammnas mowka
nepezuba, mo Hy u Cz xacaromesa 6 p.
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O BBIYETHBIX MHTEI'PAJIAX JIJIA
HEKOTOPBIX CUCTEM TPAHCHEH/IEHTHBIX

VPABHEHU

A. A.Kvirmanos’
(Kpacuosipck, Cubupckuii denepaibHbIi yHUBEPCUATET)
aakytm@gmail.com

B paborax [1, 2, 4] s cucrem HeJIMHEHHBIX aareOpanviecKux ypaBHe-
nuit B C" Ha 0CHOBE MHOIOMEPHOIO JIOrapu(pMIIECKOrO BbIYeTa ObLIH 110-
JIydeHnl (pOPMYJIbL JjI HAXOXKACHUS CTEIICHHBIX CyMM KOPHEH CHCTEeMBbI,
He BBIYUC/IAA caMux KopHeil. Takue hopMysIbl 3aBUCAT OT KOHKPETHOI'O
BIJIA CUCTEMBI.

Ha ux ocnose JI. A. AitzenGeprom B pabore |1] ObLT IIpe/1102Ker HOBBILi
MEeTOJI, UCKJIFOUEHHSI HEM3BECTHBIX, a ero pa3paborka ObLiIa IIPOJIOJIzKEeHa,
B MoHOrpadusx |2, 3|. OcHoBHas ujes MeTO/a 3aKII0IAETCA B HAXOXK e
HUM CTEIIEHHBIX CyMM KOPHEH CHCTEMBI € IOCJIE LY IOIIUM UCIIOIb30BAHIEM
pexyppenTHbuIx dpopmyst Hprorona. B oTmmdune or Kiiaccuueckoro MeToja
uckJroueHust (Merosa 6asucoB ['pebHepa) OH MeHee TPYIOEMOK, He yBe-
JIMIUBAaEeT KPATHOCTU KOPHEH M MOXKeT ObITh aJalTUPOBaH /IS CHCTEM
TPAHCIEH/ICHTHLIX yPaBHCHHIA.

B jannoit pabore MbI paccMarpuBaeM cucreMbl Buja fi(z) =

0,..., fu(z) =0, rae dbyuxiun f;(z) umeor Bu
filzr, oo vzn) = qi(z1, oo 20) + Qilz1, ooy 2), i=1,...n.
31ech
G(z1, oy zn) = (L —apz)™ oo (L= apzn)™™, i=1,...,n,

m;; — HaTypasbhble wncia, a;; € C\ {0}, a Q;(z) — nensle dyuknum mys
1=1,...,n.

Jlns MaHHbIX CUCTEM MBI MOJIydaeM (hOPMYJIbl JIJIsi BHIYUCJIEHUS BbI-
YETHBIX MHTEr'PAJIOB, TECHO CBA3aHHBIX CO CTEIIEHHBIMU CyMMaMU KOpPHe
9TUX CUCTEM, YTO SIBJIFAETCH BaXKHOU COCTABJIAIONIEH B pazpaboTKe MeTOo-

9Pabora, BBINOTHEHA IPH O/ IepkKe TpanTa IIpesuaenta P s Mo epsKKi Mo-
JIOJBIX YUEHBIX — JTOKTOpoB Hayk MJI-197.2017.1
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JOKASBATEJIBCTBO TEOPEMBI
HBIOTOHA-IIBIOMN30 C ITOMOIIIBIO
INPUMEHEHIN{ JIOTAPUOMUNYECKOI'O |
BBIYETA 1 PASPEHIEHIN S OCOBEHHOCTEIN
AJITEBPANYECKUX I'IIIEPIIOBEPXHOCTEUN
. A. Jlonarun'® (Kpacuosipck, UMu®U CDY)
elijah.alexander.lopatin@gmail.com

PaccmarpuBaeTcs ypaBHEHUE BUJIA:
an(t)2" + ap 1 (1)2" 1+ +ag(t) =0 (1)

rae kosbbunmentst a;(t) € C{{t}}, i = 0,...,n upencraBagor co-
6oit bopmasbHbIe JApobOHO-cTeneHHble psabl [Ibom3o. B 1850-1851 ro-
nax IIeronso [Puil850], [Puil851] 6bu10 jiokazano, 9To B ciydae, eciu
Bce Ko dunuentor a;(t) ypasuenus (1) mpeicraBisitor cobOil psijibl,
CXOJIUIIIECS] B HEKOTOPOW OKPECTHOCTHU HYJIS U OIPEJIEJIAIONINe B JIaH-
HOIl OKpeCcTHOCTHU TOJIOMOPMHYI0 (DYHKIIUIO MEPEMEHHON ¢, TO PEIIeHue
JIAHHOTO YPABHEHUsS TaK:Ke sABJIETCS PsIJIOM, MPEJICTABIAIOIINM HEKOTO-
pyio rosoMopdHyo YHKIHMIO B OokpecTHOoCcTH Hysst. OJHAKO JTOKa3a-
TebeTBO [IbI0N30 KpaiiHe rpoMO3JIKO U TPYJIHO Jijist 0003peHus. B Ha-
CTOSAIIEM JIOKJIaJe OyJIeT IPeJJIOKEHO KPaTKoe JI0Ka3aTeIbCTBO JaHHOI
TeOPEMbI, OCHOBAHHOE HA [IPUMEHEHUH 00OOIIEHHOIO JIOrapuOMUIECKOTO
Bordera |Yuz75| n HoC/Ie0BaTe/IbHOCTH CUIMA-TIPOIIECCOB.
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10PaGora BBIIOIHEHA TPH TIOAIEPKKe I'panTa IlpaBurenscrsa P mas mposese-
HUSI UCCJIEJIOBAHUIA IO/ PYKOBOJICTBOM BeLyIux yueHbix B Cubupckom dejiepaabHOM
yuusepcurere (morosop Nel4.Y.26.31.0006)
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TOPNYECKUE INNKJIBI B JIOIIOJIHEHVN

KOMIIJIEKCHOI1 KPUBON B (C*)?
A. K. JIymmu'!, /1. FO. ITouekytos'? (Kpacuosipck, COYVY)
lushinalx@gmail.com, dpotchekutov@sfu — kras.ru

PacemorpuMm anrebpanmdeckyio TUIEPIIOBEPXHOCTD V', 3a/IaHHYIO HY-
asivu Muorouiena P B xkomiekcaom tope (C*)" = (C\ {0})". O6pas
rUIeproBepxuocTu V' mpu jgorapuMudecKoM MPOCKTUPOBAHUN

Log(z) = (log 1], ..., log |zal)

HasbIBaeTcst amébot Ap muorodnena P (wmun runeprioepxaoctu V). o-
nostnenne R™\ Ap pacnajaercst Ha KOHEYHOE YHCJIO BBIMTYKJIBIX U OTKPbI-
THIX KOMIIOHEHT CBSI3HOCTH [, KOAUPYEMBIX [EJIOUNCIEHHBIMU TOUKAMUI
muororpannnka Heiorona Ap. C KaxK10ii KOMIIOHEHTOH F,, MOXKHO CBs-
satb mopuneckut yuka ', B (C*)" \ V., onpegenénuplii Kak n-MepHbIii
BCIIICCTBCHHBIA TOD

I, =Log '(x), » € E,.

B [MY] 6bu10 joKa3aHo, 9T0 TOpUYECKUe IUKJIbI, CBA3AHHBIE ¢ KOM-
HOHEHTAMHU, 3aKOIMPOBAHHBIMI BEPIIINHAMI MHOTOIpanHuKa A p, cOCTaB-
JIAIOT TOMOJIOTHYIECKN He3aBUCHMOe ceMeiicTBo B rpymie H, ((C*)™\ V).
B ciyuae, korma V' npejcrasiser coboit HabOp IMIEPIIOCKOCTE B OII-
ruMasbaoM nosoxkennn B [FPT] 6but0 mokasano, uro cemeiicrso {I,}
asiistercst 6azucom B H, ((C*)™\ V). B obmiem BOmpoc 0 roOMOJIONHHIeCKOil
nezasucnmoctn cemeiicrsa {I',} ocraéres orkpsrreivm (cm. [BTY).

B 1ByMepHOM cilydae BBIAEIAETCS KIACC MHOTOWIEHOB, aMEOBI KOTO-
PBIX BeJyT cebsi HamboJiee pocThiM obpa3oM. Tak, jonosrHeHne aMeéob!
pacrajaercs Ha MaKCHMAJIbHOE THCI0 KOMIIOHEHT CBS3HOCTH, & €6 ILIO-
mas Area(Ap) pasna m2Area(Ap). Takue MHOTOUICHBI HAZBIBAIOT 2ap-
nakosckumu |Pal. Mbr mokasasu, 9ro crpaBeinBa

Teopema 1. [Tycmw kpusaa V. C (C*)? 3adana eapnakoscrum mmozo-
wnenom P. Toeda mopuueckue yukav I, cocmasastom 2omonozuvecku
nesasucumoe cemeticmeo 6 epynne 2omonozuti Hy((C*)*\ V).

HTTonnep:kan B pamkax rpanta IIpesugenta P® HIT-9149.2016.1.
2Tlonyep:kan B pamkax rpanta IIpasurenscrsa PO 14.Y26.31.0006.
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IMTPONSBOAAINNE ©YHKIIV BEKTOPHBIX
PASBUMEHNVN N PEIHIETOYHBIX IIYVTEU

A.TI. JIsnuu (Cubupckuii deiepanbHbIii yHUBEPCUTET),
S. Chandragiri'®(Cubupckuii denepanbHblii yHUBEPCUTET)
aplyapin@sfu — kras.ru

B ocnoBanum o/iHOTO M3 pas3aes0B UCYUCTIEHNST KOHEYHBIX pa3HOCTell
~ TeOpUU CyMMUPOBaHUs (PYHKIIUNA — JIEXKUT IIPOCTOE TOXKIECTBO, IMPaK-
TUYECKHN TaBTOJIOTUS

T

p(z) = p(0) =D (p(k) = p(k —1)). (1)

k=1

Ecan nys 3amannoit dyukiwm h(z) yaaercs naiitun dyHkmmio ¢(x), ta-
Kyto, 1910 ¢(x) — p(z — 1) = h(x), T0o dopmyna (1) npurnmaer Bu

::Zh(k)

1 Ha3bIBAETCsI JUCKPETHBIM aHajoroMm dopmysibl Heorona-Jleitbnuia, a
dbyurIws p(x) — qEcKpeTHON nepBoobpasHoil st dyHKIWN h(x).

o(k)

o0
s mpomssogmeit dynkimn ©(§) = > ¢(x)E" Toxmectso (1) pas-
HOCHJIBHO TOKJICCTBY o

NI TO2KIECTBY

hE

(1 =82(E) = 2(0) = p_ (w(z) = plr 1)) & (2)

=1

B nannoii pabore IpuBejieH MHOIOMEDHBIN aHAJIOr TOXKjecTBa (2) u
HEKOTOPBIE €r0 CJICJICTBUS JIJId (DYHKIINI BEKTOPHOI'O pa3dUEeHUs U pere-
TOYHBIX IIyTeil.

s HbopMyIMPOBKE OCHOBHOI'O PE3YJIbTaTa HaM IMOTPEOYIOTCS CJie-

Jlytorue orpejiesieHust U obosnadenus. Ilycrs V' = {J} — mHOXKecTBO
BCEX ynopsiziodeHHbix Habopos J = {j1,Ja2,. .-, Jk}, 1 < J1 < ... < jr <
N, k=0,1,2,...,N,#J = k — aucjio sjemenToB MHOxkecTBa J. Hucyo

TaknxX HabOPOB, BKJIIOYAs IIycToe MHOXKecTBO, pasHo 2V . O6oznaum M

13Bropoit asrop momnep:xkan rpagroM PhD CDY Nel4,
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— olepaTop HMPOEKTUPOBAHUS BJIOJIb j-Oif KOOPJAWHATHONW OCH B RN , T.e.
mix = (1,...,2j-1,0,Zj11,...,TN), & ero geiicrBue Ha dyHKIHIO @(T)
OTIPEJICSIUM CJIEJIYIONUM 00pa30M:

mip(x) = (mx),j=1,...,N.

[eiictBue omeparopa m; Ha npomssopsmuit pag P(E) = > p(r)E" us
x>0
KOJIbIIa (hopMaIbHbIX cTeneHuslx psios Jlopana C[[£]] ecrecrBentbim 00-

pa3oM ompeJiessieTcss popMyIIoit

7-(_](1)(5) = Z @(ij)éﬂwx = @(51’ cee afj—l) 07 §j+17 s 7€N>

x>0

Hanee, ecru J € V, 10 m; = mj, 0 -+ 0 m; — KOMIO3UIIUS OLIEPaTOPOB
Tjys- -y Tj, U Ty = 1 — TOXKJIECTBEHHBI ollepaTop.

Ha koMIIeKCHO3HAYHBIX (DYHKIHAX ©(Z) MEeJOUUCTeHHBIX apryMeH-
TOB & = (Z71,. .., T N) OIPEIEINM OIIEPATOD CABUTa 0, 110 j-0ii IepeMeHHO

dio(x) =p(z1,...,zjo1, 2+ L, 2501, ...,2n), = 1,..., N,

woa o= (g, ..., pn) € ZY nonoxmm dPp(z) = 640N p(x) =
p(x + p).

C 1pou3BOIBLHBIM HAGOPOM BEKTOPOB {alt, a
HUpYyeM MOPOKICHHYIO UMU KOHYC

2....,aN} C R" accoru-

K={AeR":A=zia' +---+aya",z e R},

npudeM Oy1eM Ipe/IoaraTh, 9To KOHyc K 3a0CTpeHHbIi, T.e. He cojiep-
JKHUT IPSIMBIX.
Pacemorpum (nx N)-matpuiry A, cCOCTaBIEHHYIO U3 BEKTOP-CTOJIONOB

at,a? ... o, Cnenysa pa6ore [Brion|, dbynkimio
Pa(Nip) = Z p(x),z € Z"
T Az=\

OyJeM HasbBaTh (QYHKIMEl BEKTOPHOrO pa30OMeHMsi, acCOIMUPOBAHHOM
¢ ¢(x). B [3] uccrenoBanbr cpoiicrBa (byHKIMI BEKTOpHOrO pasbue-
HUsA, B YACTHOCTU HalJIEHbI BbIYETHBIE (DOPMYJIbI JIJId €€ IMPOU3BOJId-
meit yHKIUM U moJIydeH aHaygor (opMmysibl Ditaepa-Makmopena yis
CYMMBI 3HAQYEHUil MOJUHOMA 10 IEJbIM TOYKAM PaIUOHATBHOTO IOJIH-
rona. Ecim p(z) = 1, To dyukius Pa(\; ) ecTb 9UCI0 MeJbIX HeoT-
PHULATEILHBIX PENIeHUil CUCTEMBI JMHEHHBIX JO(MaHTOBBIX ypaBHEeHuit
alzy+ ...+ aVzy =\ (em [1)).
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Onepesennoe Marpuueii A smneitnoe npeoGpasosanue A : RY — K
HHIYIIpPYeT HPOeKTHpoBaHne w4 Touku A € K BIoib BekTopa of 110

j
IpaBHIIY:

A 1 i1 i1 N

TN = A(mjz) = mat 4 -+ x0T f e T ayat

Hnga xombia Ckl[z]] dopmanbhbix crenenubx psos Jlopana Buia

F(z) = > f(M\z ¢ mocurensivu B KoHyce K TeM Ke CHMBOJIOM i

XeKNZ
obo3HAYMM oriepaTop, AeiictByomuii Ha sements u3 C[[2]] mo npasmry

7T]AF ()= > f (Wj‘)\)z”f A, las wabopa J € V OIpeennM omepaTrop
AEKNA
wfzﬁﬁo---owﬁ.

Obo3HaanM _50‘] oreparop c¢jBura, jeiicryronmit Ha GyHKImo f(\)
no upasuiny 6% f(A) = f(A+a?),j = 1,....N. Jna o, A € K onpe-
JIeJIUM OTHOIIIEHUEe > CJIeAYIONINM O00pa30M: HEPABEHCTBO A > « O3Ha-

K K
qaer, uro A — o € K. Takxe obosmaunm 24 = (2. .. ,ZC“N),(S’A =

(6=, ..., 0",

Cdopmympyem MHOrOMEpHBIiT aHAJIOD TOXKIeCTBa (2).

Teopema 1. ITyems Pa(\; ) Pynrkyus sexmoprozo pa3buerus, accoyu-
uposannasn ¢ gynxyuets ¢ @ ZN — C, u ®(&) = > ¢(x)¢® € C[[¢]] -
x>0

npousdsodsuutl pad das (x), moeda cnpasediuso moscdecmaeo

D NI (1 2N))R(t) = Y (1= (1,54 Pals )2,

Jev A>
K

2ede (I,24) = 201 ... 4 20N,

Ormernm, aro ipu N = 1 1 A = (1)1x1, U3 yTBepKIEHNS T€OPEMBI
HOJIy9aeTCst TOXKIeCTBO (2).

CdopmynupyeM 3a/1a1dy 0 ducje 0O0OIEHHBIX PEIeTOYHBIX [Ty Tell: Ha
[EeJIOYUCICHHOI perierke Z™ Haiitu aucio myreit f(\) , KOTOPBIMU MOYKHO
II0IIacTh U3 HavaJja KOOpJAuHAT B TOUKYy A € K M Z", ucro/b3ysd TOJbKO
maru u3 nabopa A = {a*,a? ... o™V} (cm. [2]).

B (BazkHOM) 9YacTHOM ciydae 3a7adu 06 OOOOGIIEHHBIX PEIeTOYHBIX
IIyTAX, KOI/a HAOOp IIMaroB COCTOUT U3 BEKTOPOB OPTOHOPMUPOBAHHOI'O
Gasuca B R" (toectbn = Nual =¢’,j =1,..., N), uckomMmoe 9uc,o Iny-
Teif, KOTOPBIMU MOKHO HONACTD U3 HadaJla KOOPAWHAT B TOUKy x € Z,
obozratmM (x). OueBnHO, 9TO DYHKIWMA W(T) YAOBIETBOPSET OCHOB-
HOMY PEKYPPEHTHOMY COOTHOINIEHUI0 KOMOMHATOPHOIO aHAIN3A!

plz) =z —e)+ - +p(x—e).
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Crenyrorasi TeopeMa yCTAHAB/INBAET CBI3b MEXKJLy PENIeHUSIMU OC-
HOBHOI'O PEKYPPEHTHOI'O COOTHOIICHHUS U aCCOINMUPOBAHHON ¢ HUM (DYHK-
[ieil BEKTOPHOTO Pa30UeHus.

Teopema 2. Ecau ¢ynruus o(x) ydosaemeopiem ocHOSHOMY peKyp-
PEHMHOMY COOMHOWEHUIO, MO ACCOUUUPOBAHHAA ¢ Hell PYHKUUUA BekK-
moprozo pazbuerus Pa(\; @) ydosaemsopaem pasHocmmomy ypasHeruo

(1 =1, ) Pa(X; ) = 0.

Ecau npu smom @(x) ABAAEMCA “UCAOM DPewEmounvir nymed, mo
Pa(X;0) = f(N), a ee npoussodawan dynrkuus umeem eud F(z) =
(1— 2 — 20— — o)1,

Jluteparypa

[1]  P.Crensu, Ilepeunciurensras kombunaropuka M., «Mup» 1990.

[2] M. Bousquet-Melou, M. Petkovsek, Linear recurrences with
constant coefficients: The multivariate case, Discrete Math. 225
(2000), 51-75.

[3] M. Brion, M. Vergne, Residue formulae, Vector partition functions
and Lattice points in Rational polytopes, Journal of the American
Math. Society 10 (1997), 797-833.

47



I'OMOTOIINYECKHNE I'PVIIIIBI
MHOI'OOBPA3UUN MATPUIL PAHT'A O/INH
B. B. Memepsikos'* (Kosomua, TOY BO MO «I'CI'V»)

metcherykov@mail.ru

O6oznaunm wepes M'(m,n,R) (coorsercreenno M!(m,n,C)) muo-
roobpasue BeIeCTBEHHBIX (COOTBETCTBEHHO KOMILJIEKCHBIX ) 1710 X 1 MATPUIT
panra 1. B kuure [1] ycranossieno, aro npu m,n > 3 dyHmaMeHTaIbHAS
rpynna muoroobpasus M'(m,n,R) usomopdna Z,. B noxiaje Gyjer
Branciena gyngaMentaabaag rpymna M1(2,n, R) npu n > 2, njokazana
onuoceaznoctb MY (m,n,C) npu m,n > 2 u ycraHoBjeHa CBA3b BbIC-
IIMX TOMOTONMYECKUX I'pymil MuHoroobpaszuit M (m,n,R) u M*(m,n,C)
C TOMOTOIMYECKUMU IpyHIamMu chep.

Teopema 1. Ecau k,m,n > 2, mo

(MY (m,n,R)) = m,(S™ 1) x e (S™71);

7 X1, n=2;
T (MY(2,n,R)) = ' ’
1M ) {Z, n > 2.
Teopema 2. Fcau k >1, m,n > 2, mo
Z, k=2,

Wk(Ml(m,n,(C)) - {T(k(SQm_l) % 7Tk<52n—1)7 k 7& 2.

Takzke Oy/1eT MOKa3aHo, YTO IPK YeTHLIX 1 MHOroo6pasue M (2, n, R)
romeoMopdHO IpsAMOMY IIpousseennio S x S*~1 x R.

Jluteparypa

[1] M.Manetti, Topology / M. Manetti. — Switzerland: Springer
International Publishing, 2015. — 309 p.

4Pagora BemosHena npu pn duHancoBoil moaepxkke PODPU (mpoext Ne 16-51-
150005)
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O CTPYKTYPE KJIACCUYECKOI'O

JINMCKPUMNMNHAHTA
E. H. Muxankun, A. K. Ilux ° (Kpacuosipck, Cubupckmuii

denepanbHbIil yHUBEPCUTET)
mikhalkin@bk.ru, atsikh@sfu — kras.ru

Mpub1 paccMaTpuBaeM OOIIUIT MHOTOUJIEH CTEIIEHH N

fy) =ao+ary+...+ay". (1)

Ero aumckpuMmuHaHTOM HA3LIBACTCS HENPUBOAUMBIA MHOrowien A, =
Alag, ay, . ..,a,) ¢ NEIOUNCTCHHBIMEI KOY(DMUIIEHTAMI, KOTOPBIN 3aHY-
JIIeTCST TOT/IA M TOJBKO TOT/a, Koria MHOrowIeH (1) mMeer KpaTHbe KOp-
HIU.

Hanomuum, uto  mmozozpannurom Hviomona N(A) mmorounena
A(ag, . .., a,) Ha3bIBaeTCA BbIyK/Iasd obosouka B R™M MHoxkecTBa Beex
nokazarejeit k = (ko, k1, . . . k,) MoroMOB, yuactByomux B A. Crpase-
JIMBa CJIEJyIolee yTBepKIeHue, qokazantoe B [[1], ¢. 412] (apyroe mo-
Ka3aTeJIbCTBO MPEJICTABIEHO B PYKOMUCH (BHINMO HeOIyOIMKOBAHHOI )
B. Barbipena).

Teopema 1. Mnozozparnux Horomona duckpumunarma mmozousera (1)
Kombunamopro skeusasermen (n — 1)-mepromy xkyby; on codeporcum
21 gepuwiun, Komopwvie HaTO0AMCA 6 OUEKMUSHOM COOMBEEMCMEUL CO
BCEBOZMONCHDIMU NOOMHONCECTNEAMU,

Ic{1,2,....n—1}

Mper G6yzem pacemarpusarh (1) npu ag = a, = 1, T.e. npusedernviii
(pedyuuposarnviii) mrozousen

freaW) =14+ a1y + ...+ an1y" " +y" (2)

Muororpanauk HpioTona JucKpuMEHAHTA 3TOIMO MHOIOUJIEHA JIEXKUT B
R"!. JluckpumuHanT MHOroujIeHa (2) Takzke Oy/leM Ha3blBaTh NpuGe-
deHnviM QUCKPUMUHAHITIOM.

15Pagora BBIIOIHEHAa TpH MO IepKKe TpanTa [IpasuTenscrsa PO jaa mposese-
HUSI UCCJIEJIOBAHMIT TI0/] PYKOBOJICTBOM BeLyIux yueHnoix B Cubupckom dejiepaabHOM
yuusepcurere (morosop Nel4.Y26.31.0006), rpanrta [Ipesumenra PO s nojuepru
Beaymux nayanbix mkoa NeHITI-9149.2016.1, a Taxk:ke rpanTa MUHHCTEPCTBA 0Opa-
zoBanus P® (roc. 3amanue s Cubupckoro dempepasnbroro yuusepcurera B 2017 1.,
Ne 1.2604.2017 /1r4).
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B crarbe [2| npuBeeHbl HEPABEHCTBA, OIIPEIEAIONINE MHOIOIPAHHUK
Heiorona N(A) st muckpumuaanTa ypasHenus (2). Takux HepaBeHCTB
2. (n—1) mryK, u OHU CJIEIyIOIIHE:

n—1
t, >0, Zmin(j, k)[n —max(j, k)|t; <nk(n—Fk), k=1,2,...,n—1.

j=1

B nanbreiiem Ham ya00HO UCIIOIB30BATH 0003HAYEHUS JIjI HEKOOD-
JIMHATHBIX THIEprpaHeil, onpeIessaionux MHororpanauk Heorona:

gri=<teN(A): me(j, k)[n —max(j, k)|t; = nk(n — k) ¢,

k=1,2,...,n— 1

Onpepenenue. Muororpannuk G pa3MepHOCTH d, IIPEJICTABICHHDBIN B
Bujie cyMMbl 110 MunkoBckomy (d — 1)-MepHOro MHOIOrpaHHUKA U OTPE3-
Ka, HA30BeM d-npusmotl.

Teopema 2. [unepepanu go U ¢n_o Muozozpannura Hvromona N(A)
QUCKPUMUHAHMG NPUBEIEHHO20 MHO204AEHA (2) cmenenu N ABAAOMCHA
(n — 2)-npusmamu

Onpepenenne. Cpeskotl (cyKennem) TUCKpUMUHAHTa A Ha TUIIEPIDAHb

gr €ro MHOrorpanarka HbOTOHA MBI Ha3bIBaeM MHOTOYIEH A}g , COCTO-
k

SIIUIA U3 BceX MOHOMOB A, TIOKa3aTe/ Il KOTOPBIX TPUHAIEXKAT (.

Teopema 3. Jlas cmeneneti n=2,3,4,5,6 cpesku An|gk duckpuMuHam-
ma MHO204AEHA CMeNneHy N GaxmopusyOmes ¢ MmoYHOCMb0 00 MOHOMA
6 sude npoussedenus Np(1,a1,...,a5) A k(1 an_1,...,a) Juckpumu-
HAHMOG MHo204AeH08 cmenerett k un — k.

ABTOpaM KaxKeTcsi IIpaBJIoNoI00HON THIIOTE3a O TOM, YTO yTBEepP:K/Ie-
nue Teopembl 3 BepHO it JTI00OI cTerenu n.

Jluteparypa

[1] I.Gelfand, M.Kapranov, A.Zelevinsky, Discriminants, resultants
and multidimensional determinants, Birkhauser: Boston, 1994.
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[2] M.Passare, A.Tsikh, Algebraic equations and hypergeometric
series, The legacy of Niels Henrik Abel, Springer: Berlin-Heidelberg-
New York, (2004), 653-672.

[3] I.A. Antipova, A.K. Tsikh. The discriminant locus of a sistem of n
Laurent polynomials in n variables// Izv. Math. 76 (2012), Ne 5,
881-906.

[4] E.N.Mikhalkin, A.K.Tsikh. Singular strata of cuspidal type for the
classical discriminant// Sb.: Math. 206 (2015), Ne 2, 282-310.
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®OPMVJIA J1JISI CTEIEHHOM CYMMBI
KOPHEI OJJHOI'O THUIIA
HEAJITEBPANMYECKIUX CIICTEM YPABHEHUI

E. K. Mbimkuna'® (Kpacnospck)
elfifenok@mail.ru

Pacemorpum cucremy ypasuenuit fi(z), fa(z), ..., fu(2) Buna

filzr, oo vzn) = Pi(z1, o0y 20) + Qilz1, - 20), (1)

e P, — mutajimas oJiHOpO/IHash JacTh pasjoxkenns Teitopa yHKInM
fi(2). Crenenn Bcex MOHOMOB, BXoAdamux B P;, pasHa m;. B dbyHKIngx
(; crerieHn BCEX MOHOMOB CTPOTO OOJIBIIIE YeM 1.

Qi(z) = Z alz® i=1,2,...,n, (2)

o[ >m;
rie o = (ag,...,05)— MYIBTHHHIEKC, |af = o + ... + ap, 2% =
2t .. 2% Byaem npeamosiaraTh, 9TO CHCTEMa MHOTOWICHOB P, ..., P,

HEBBIPOZK/IeHa, 1 9ITO JIJId KazKI0T'0 1-TO YpaBHEHU BBIITOJIHEHDI YCJIOBUA
degzi ‘Pl < degzZ Qi7 deng -Pz Z degzj- Qi7 g ;é J-

Henast 3ameny B cucreme (1) z; = —, npeamonaras, 9ro Bee w; # 0,
Wi
1 = 1, n, nosyvdaem

filw) = Pi(w) + Qs(w), (3)
rae PyHKINKI
~ ml—s! ml—sl i mll—oc} m—ag
Qi(wy, ..., wy) =wy " e w]ecwp T Z al,w, o Wn
[l >0

npu dem deg (Q); = s;, deg]gi > deg CNQZ», 1= 1,n.

O6oznaunm 4depe3 z; = (Z1,...,%jn); j = 1,...p — KOPHU CHCTEMBI
(1) ¢ byukuusvu Q; Buja (2), He JeKalMMU Ha KOOPJMHATHBIX ILIOC-
KOCTSX.

Teopema 1.

p
Z 1
1 1 1
P T

j=1 ~j1 72 e n

a

ksj
sJ

K||+n n n ~ ~ n
oy (~ D)1 T (Zj1k8j>!m[ww,A.detA_Qan1
IKNI<ll+n [T (k) j=1Wj

Hn wﬁjN]'"rﬁj"FNj
16PaoTa BBIMOIHEHA ITpu HOAep:KKe rpanTos POOU 15-01-00277, 16-31-00173.
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rre K| = 320,20 ks By = 2251 kys, g = 3251 ksjy A — sk0Gu-
an cucremsl (3), g; = >y Gipfe, A = |lallfeey, a M — suneiimorit
byHKIMOHAJ, CONOCTABIISIONHI psaLy Jlopana ero cBOOGOJIHbIN JIeH.
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O TEOMETPUUN PACCJIOEHHOI'O
ITPOU3BEAEHNA HEM30OTPUBUNAJIBHBIX

IJIAIKIIX CEMENCTB PET'VJIAPHBIX

IIOBEPXHOCTEN C TEOMETPMTYECKIM
POJIOM 1
O.B. Opemkuna'’ (Baagumup)
papichonok@yandex.ru

IIycrs 1, @ X — C (k= 1,2) — miajgoe IPOEKTUBHOE CEMeii-
CTBO PEry/ISPHBIX IMOBEPXHOCTEH ¢ MeOMEPTUYCCKUM POJOM 1 HaJ IJ1a/I-
Kot ipoekTuBHOI KpuBoit C'. Berojty B ajbHERIIEM IPeIIoIaraeTcst, ITo
oToOparKeHue MEPUOJIOB, aCCOIMUPOBAHHOE ¢ Bapualmeil crpykTyp Xo/i-
xKa R?7,,.Q, menoctosgnno (Takne cemeiicTBa MOBEPXHOCTEH HA3BIBAIOTCA
HEU30TPUBUAJILHBIME). B 9TOM cilydae CyIIecTByeT Takoe CUYETHOe IMOJI-
MHOZKECTBO Acountable C C, 9T0 dyHKIus s — rank NS(Xy,) mocrosinua
Ha MHO)KeCTBE C'\ Acountable |1, €. 447].

s mio6oit Toukn s € C'\ Acountable 0003HaMMM wepes NS (Xps)™
cymMMy Beex HenpuBoguMbix Q—nogctpykryp Xomxa B H?( Xy, Q) pas-
MepHOCTH > 2 (970 Q—110/IIPOCTPAHCTBO TPAHCIEHIEHTHBIX KJIACCOB KO-
romostoruii). Corsacao Teopeme Jledrerna o uBu30pax mMeeTcss KaHo-
nuyeckoe passoxkenne Q—crpykryp Xomxka

H?(Xps, Q) = NSg(Xis) ® NSq(Xks)*,

riae NSQ(st> = NS(XkS) Rz @

Ipynma  Xomka Hg(Xgs) |2, onpememenne B.51|  ecrecTren-
HbIM  obpaszoMm Jgeiicteyer B Q-—mupocrpancree H?(X,, Q), npuuém
H?( X}, Q)HeXrs) = NSq(Xys) B cmmy Teopemsr Jledmena o anBu3opax.

Ucnonp3ys 3aMeny 6as3bl, OIPEIEICHEYI0 HEKOTOPBIM Pa3BETBICHHLIM
nakpeitueM C' — O, Mbl MokeM (1 OyjleM) CUMTATBH, YTO 3aMbIKAHHE
G,(f) obpaza npegcrasienus monogpomun 7 (C,s) — GL(H?*(Xjs, Q)
CBSI3HOE B TOIOJIOTMH 3apPHCKOro; KPOME TOTO, MOXKHO CUUTATL, YTO JIJIsI
mr060it Toukn § € C'\ Acountable TPYIIIA G,(f) - HOpMaJIbHasl TOJIPYIINa B
rpymme Xoaxa Hg(Xgs) [3, Teopema 7.3].

Bynem npeanonarars B gajabHeimem, 94To

i < by(Xs) — rank NS(Xp,) # 4
Vs € C\ Acountable ¥ KaHOHHYECKOE TIpescTasienne rpymibl Hg(Xys)
B Q—npocrpancree NSg(Xj,)t abcomoTHo HENPUBOAMMO, YTO SKBUBa-
JeHTHO paseHcTBY Endpg(x,,) NSo(Xs)t = Q B cuny semmbr [lypa.

1"Paora BrImoHena npu dbuHancoBoit nojep:kke Poccuiickoro dona byHamMen-
TasbHBIX uccaegoBanuii (rpant N 16-31-00266)
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Torma n3 onucanus FO.I'. 3apxuubiv rpymnmnbr Xo/Ka CTPYKTYPhI XO7Ka
NSo(Xys)* nerko caemyer, uro anrebpa JIu Lie Hg( X}, ) ®g Q nmeer Tun
Bopy-1 (eciu pp— HEYETHOE YUCIIO) UIIN Dy (ecam py— gérroe uucso) (4,

Teoi)eMa 2.2.1].

Ecmu py # po, TO craHmapTHbE BBIYHC/IEHUsT W CHJIbHAST TeopeMa
Jledimena moxkaspiBaioT, 4To s Joboro r € Z  Q—mpocTpaHCTBO
H?" (X x¢ Xo,Q) nopoxjiaercst Kiaccamu ajrebpandeckKux MUKJIOB Ha
paccyioernoM npomsseieann X = X; X¢o Xy |1, ¢. 455-459].

Ecmm xe X; = Xy mw mp = mp, TO B ciaydae, Korja p; # 4 u
Endpg(x,.) NSg(Xi5)" = Q, MbI cHOBa nosydaem, 1to Q—1pocrpaHcTBo
H?" (X X Xo, Q) nopozkaercst KiaccaMu ajrebpandecKux MuK/Ios (3a-
METHM, YTO B paccMaTpuBaeMbIX ciaydaaxX Endpg(x,.) NSo(Xis)t = Q

st ecex 10ueK S € C'\ Acountable; TOTOMY 9TO TDYIIIA G,(f) OECKOHEU-
Ha (B CHJIy HEM30TPUBHUAIHHOCTH CEMENCTBA Tj) U sIBJISIETCS HOPMAJIb-
HOit oprpymmoit B rpymme Hg(Xys), Tak ato G,(f) = Hg(Xys) st Beex
s € C \ Acountable>‘

ODTHU PacCyKJIeHUs TOKA3bIBAIOT CJIEIYIONLYI0 TEOPEMY:

Teopema 1. IIycmo m, : X — C (k = 1,2) — aaadkoe npoexmus-
HOE HEUZOMPUBUANLHOE CEMETCMEO PE2YAAPHBIT NoseprHocmeti ¢ 2eo-

mempudeckum podom 1 nad 2aadkoti npoexmusHotll kpusot. Feau oas

obuyezo 2eomempuneckozo cnoa Xis P def bo(Xgs) —rank NS(Xys) # 4 u

Endpgx,.) NSQ(XkS)L = Q, mo s cayuae p1 # ps uaru 6 cayyvae X1 = Xo,
Ty = Ty NPOCMPancmeo xozomonozuli wémmoti cmenenu H* (X1 x o Xs, Q)
NOPOAHCAGEMCA KAACCAMU AN2eOPAUMECKUT UuKA06. Boaee mozo, drs MHO-
2000pasus X = X; X¢o Xo eepra cmandapmuasn 2unomeda I'pomenduka
B(X) muna Jlegweua.

CaencrBue 2. [Ipednonooicum, wmo zaadkue moppusmv, mp(k = 1,2)
ydosaemeoparom ycrosuam meopemv, X = X1 Xo Xo, npuuém cyuie-
cmeytom makoe omkpoimoe no 3apuckomy nodmmoscecmeo X' — X
u eaadkuti npoexkmusHu moppusm ' o X' — B’ wma enadkyro an-
eeopauneckyro kpusyro B', wmo ece caou X, (t € B') ydosaemeoparom

cmandapmnoti eunomese B(X]) muna Jlegweua. Tozda das cemeticmea

7 X' — B’ sepua eunomesa I'pomenduka 06 un6apUAHMHOLT UUK-
4T ecau cywecmeyem makoe 2aobaavroe cevenue o € HO(B', R 7.Q),
wmo daa mexomopoti mouxu ty € B’ waacc a(ty) anzebpauveckut 6

H?"(X],Q), mo dan ecex movex t € B' xaacc at) anzebpauvecrui 6

H> (X}, Q).

to ciemyer w3 Teopembl Anjipe [5], motomy uro X’ = X yaoBieTBo-
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psier craHgapTHOil rumorese B(X).
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O KOMIIOHEHTAX BEJIEPHUKOBA -SMHA

CTABUJIbHBIX PACCJIOEHUN HA
I[TPOCTPAHCTBE P?
H. H. Ocunos (Kpacnosipck, C®Y), C. A. Tuxomuposn
(dApocaasib, ATITY)
nnosipov@rambler.ru, satikhomirov@mail.ru

B nociegame roapl HOBBICUICT MHTEPEC K U3YY€HUIO TI0IYCTabUILHBIX
KOT'ePEHTHBIX IIyYKOB Ha TPEXMEPHOM IIPOEKTUBHOM IIpocTpaHcTse P32, B
TOM 4HCJie CTabUILHBIX BEKTOPHBIX paccioeHuil panra asa Ha P3 (cwm.,
nanpumep, [CCM-2016] u [JMT-2017]). B sTux ncciejoBannsax ogHuM n3
[JIABHBIX SIBJISIETCS BOIIPOC O Teorpadyi HEIPUBOINMBIX KOMIIOHEHT IIPO-
CTPAHCTB MOJLyJIeil TAKUX PACCIOEHUI U, B YACTHOCTU, BOIIPOC O TOUHOM
qucjie KOMIIOHEHT TOIO WJIM WHOI'O THUIIA B IIPOCTPAHCTBE MOJLYJIEN.

B nacrosmem 1ok/a1e IPUBOIAATCA HOBBIE PE3YJILTAThLI B HAIIPABJIC-
HIUU uccsieioBanus, Hadaroro B crarbe [KOT-2016]. B wactHOCTH, TIpE -
JlaraeTcs MeTOJ HAXOKICHUsT TOTHOIO YNC/Ia HEIIPUBOIUMBIX KOMIIOHEHT
Benepnukosa — Diina mepBoro m BTOPOrO THUIIOB B IIPOCTPAHCTBAX MO-
myreit M(0,n) crabuabHBIX paccIOCHUIT paHra JBa ¢ Kjiaccamn depra
¢ = 0ucy = n > 1 Ha npoexTusHOM IpocTpancTse P2, Takzke MpUBOIAT-
¢ POPMYJIBL JIJIA YnCIa KOMIOHEHT BepepHukosa — DiiHa M HAXOIUTCS
JIOCTATOYHOE YCJIOBUE CYIECTBOBAHUSA STUX KOMIIOHEHT JIJIA ITPOU3BOJIb-
Horo n > 1.

Jluteparypa

[CCM-2016| J. Choi, K. Chung, M. Maican, Moduli of sheaves supported
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[KOT-2016] A.A. Kerrmanos, H.H. Ocunos, C.A. Tuxomupos, Haxox-

JIeHne KOMIIOHEHT DifHa B IPOCTPAHCTBAX MOJIy/Ieil cTaOMIbHBIX 2-
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paccyIoeHnii Ha, TPOEKTUBHOM IpocTpaHcTBe, CHOMpCKMii MaTeMa-
trudeckuit xxypuas, 2016, T. 57, Ne 2, 410-419.

58



HEPABEHCTBA /1JIA ITIOJIO2KUTEJIbBHO

OTIPE/AEJEHHBIX ®YHKIIUN HAJ TIOJIEM
KOMILJIEKCHBIX YMCEJI

A.B.IleBusiii (CoikTbiBKap, CHIKTBIBKAPCKUA
rocynusepcurer), C. M. Cutnuk (Boponexk, Boponexkcknii
nactutyT MB/I Poccun)
pevnyi@syktsu.ru, mathsms@yandex.ru

Onpenenenne 1. Ilycrs L — nuneitnoe mpoctpanctBo. Oyuxnus [ :
L — C HasbIBaercsi MOJOXKHUTETHHO OnpeeéHnoil dynkmumei (mr.o0.d.,
cM., Harpumep, |1]), eciau s r060ro n, MOOBIX 21, . . ., 2, € L 1 1100bIX
wy, . .., w, € C BomoyHgeTcd HEPABEHCTBO

Z f(Zk - zj)wku?j Z 0.

k,j=1

B nmoknase paccMaTpuBaioTCs pe3ysIbTaTbl aBTOPOB 1O 0OOOIIEHUIO
usBectHbIx Hepaseners M.IKpeitna [2] u E.A.T'opuna [3] mia m.o.d. [To-
Ka3aHO, UYTO MHOrorodednoe HepapeHcTBO E.A.T'opuna BbIBOUTCS C TIO-
MOIIBIO TTPOMEXKYTOUHBIX OIEHOK, IPEJICTAB/ISIONNX CAMOCTOATETbHBII
MHTEpEeC, M3 KJACCUYIeCKOro JByXToueuHoro Hepapencrsa M.I.Kpeiina.
[Toyaensr Takxke HeKOTOpbIe yTodHeHmWs HepaperHcTBa HO.B.JIunuuka
JJIS 9acTHOrO cjydasd 11.0.(p. — XapakTepuctudeckux dynknmii. Pac-
CMOTPEHBI TPUJIOKEHNS TOJyYeHHBIX Pe3yJIbTaTOB B TEOPHH CUTHAJOB
U alIpOKCUMAIY (PYHKIINN CyMMaMU IIeJIOYUCIEHHBIX CJBUTOB KBa/JIpa-
TUYHBIX SKCIIOHEHT, HAMEYeHbl HEKOTOPbBIE JlajIbHelime 0000IeHms, CM.
takzke [4]-[5].

Pesyiibrarbl OCHOBaHbI Ha MCIIOJIb30BAHUNA KOMILIEKCHOT'O aHaJIn3a 1
0CODEHHO OCHOBHOI TeOpeMbl Teopun 11.0.¢p. — Teopembl Boxuepa.

Jluteparypa

[1]  R.Bhatia, Positive Definite Matrices, Princeton University Press,
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[2] M. G.Krein, Selected Works, vol. 1, Kiev, 1993.
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3]

4]

[5]

E. A. Gorin, Inequalities for positive—definite functions, Functional
Analysis and Its Applications, 2015, 49:4, 301-303.

A.B. Pevnyi, S. M. Sitnik, Inequalities for strictly positive definite
functions, Scientific Bulletin of the Belgorod State University, 2015,
40, 106-114. (in Russian).

A.B.Pevnyi, S.M.Sitnik, Inequalities of M.G. Krein, Yu.V.
Linnik and E.A. Gorin for positive definite functions, 2016,
arXiv:1609.01218, 9 p.
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O MOHOAPOMHO! IIKAJIE HUJIBCOHA 114

MHOTI'O3HAYHHBIX CI)yHK]_H/Iﬁ
A.B. Cenamos!'® (Kpacuosipck, UMu®U CDV)
asenashov@mail.ru

B cratbe paccmarpuBaercs KiaccuduKalusg —HeaareOpandecKux
dbyukIwmii ¢ nomonso Teoembl Husibeonall].

Yro6br ee chopmyIupoBaTh HaM MOTPEOYETCS BBECTH CJIEJLYIOIIHE
onpejiesienus. Mbr OyjieM padoTaTh B KOMIIJIEKCHOM N-MEPHOM ITPOCTPAaH-
CTBE C TOYKAMU T = (X1, ..., Ty).

Onpepenenne 1. K(C™) — Kaacc BceX KOMILJIEKCHO 3HAYHBIX (B OOIIeM
MHOTO3HAYHBIX ) (DYHKIINI, KOTOPBIE OIIPEJIEJICHBI ¥ PEIYJISPHO aHATINTH -
ubl B obmactu Buna C™\V (f), tae V(f) anrebpamaeckoe muoroodbpasne
B C", "o HE C™.

B ocHoBe onpenesennst mkasibl Hiibcona jrexkar MOHOJIPOMHBIE CBOT-
cTBa MHOTO3HAYHBIX dyHKImit. YTounum kiacce myreit 8 C™\V (f), Baomib
KOTOPBIX OY/IyT paccMaTpUBATBHC BapHAIlMN BeTBeil (byHKIHIA.

Onpepenenne 2. B(V) — kiacc Becex 3aMKHYThIX myTeit v B C™\V, co
CBOMCTBOM: cyIecTByeT ajaredpandeckast pyukims o C' — C™ Takast, 910
Juts r>> 1 saMKHy T 1y Th 7, (@) : t — a(re?™), t € [0, 1], romoronen

7B CMV(S).

st Beakoro myTu y depes 1, 0603HAUUM OLEpaTOP, NEPEBOJAIINI
POCTOK aHAJUTUIECKON (DYHKIIMM B €ro aHaJIUTHYIECKOe ITPOJIOJIZKEHe
1pu 06XoJ1e Iy TH 7.

Onpepenenne 3. /s narypaabHoro m, oupegennm P, (C™) kak Kiracc
Beex dyukmii feK (C™) rakux, 9ro s Kaxgoro nytu v € B(V(f)) u
KaXKJI0if BEeTBU fy MHOTO3HAYHON (DYHKIUU f BBIIOJHACTCS PABEHCTBO
(TF —I)™ fo = 0 st HEKOTOPOrO MOJIOKHTEIBHOIO Tesoro k = k(7, fo),
rje I — TOXKJIeCTBEHHBIN ONepaTop.

Wurerpas ¢ napaMeTpom

gy) = [ [f(z,y)dx,

Ep

18Paora mommeprKana rpaHTOM POCCHICKOTO IPABUTEIBCTBA, TOLIEPKKH HCCIEI0-
BaHUIl 1101 pYKOBOJCTBOM BelyluX yueHbX B CubupckoMm ¢ejiepajbHOM yHIBEPCUTE-
re (Ne14.¥26.31.0006) u rpanrta [Ipesnmenra P® jyist 0IepKKI By IIUX HAY THBIX
mkos1 NeHITI-9149.2016.1.
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10 N-MEPHOMY CHUMILIEKCY F,.
s onpejenienus: onpejiesienusi npuHaieskHocTH Kiaaccy P, (C™)
BarKHa CJIEJIyIOas TeopeMa

Teopema 1 (Nilson|1]). IIpednoaooicum, wmo gynryus f 6 us P, (C™)
(mootcem 6vimsb anasumunecku npodoasicero x gynxuuu us P, (C™)).
Toz0a pynxyua g xaacca P, i,(CL).

Ucrnonb3ys 3Ty Teopemy, HaMACHBI KJIACCHI JIMaroHajeil Ce Iy onmx

dbyuxwit u3 kaurn AK Huxa|2] u 1.FO. IToyekyrosa|3| .

1. Huaromans d(y) = > .o, Eiﬁ)g'yk paloHaIbHON  PyHKINH

S S
1—z1—20—23

JOITYCKaeT MHTEer'paJibHOE IIpeACTaB/IeHue:

1

F(1/2,1/2,1,y) = Q/W/Oz d2/(1 — 22)(1 — ).

[Tokazano, uro F(y) kmacca Py(C').
2. Ina dyuknum:

f(Zlv 22) -

OTHOCTOPOHHHAA JUalroHa/Ib UMeEeT IIPEeJICTaB/JICHUE B BUJIC:

1
1309 — 4x170 + w3 + 1

WO 0mi)? |, (a22y — dwymy + 3122 + 1) (2102 — 1) .

Hokazano, uto d(11)(t) npunauiexur kiuaccy Po(Ch).

Jluteparypa

[1] Nils. Nilsson, Monodromy and asymptotic properties of certain
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BEGINNINGS OF DIFFERENTIAL GEOMETRY
ON ADMISSIBLE SCHEMES
N. V. Timofeeva
ntimofeevaQlist.ru

The (classical) Kobayashi-Hitchin correspondence provides explicit
description of moduli for antiselfdual connections on Hermitian vector
bundle over compact Hermitian manifold in terms of moduli of algebraic
slope-stable vector bundles on it.

In the series of papers (|1],[2] and references within) the author
constructed a new compactification M for moduli of stable vector bundles
of fixed rank and Hilbert polynomial on a smooth projective algebraic
surface S over a field k = k of zero characteristic. In this compactification
families of stable vector bundles on the projective polarized surface (.S, L)
are completed by vector bundles (of some prescribed view) on projective
polarized algebraic schemes (S L) of certain class. These schemes S were
called admissible schemes and are constructed from the initial surface S.
Now we restrict ourselves by the field of complex numbers.

The prospective goal is to expand the Kobayashi-Hitchin
correspondence to the whole of the new compactification M. In the talk
I plan to describe the modifications of some basic differential geometry
notions for admissible schemes and vector bundles on them.

Jluteparypa

[1] N. V. Timofeeva, On a morphism of compactifications of moduli
scheme of vector bundles, SEMR, 2015, 12, 577 — 591.

[2] N. V. Timofeeva, Isomorphism of compactifications of vector
bundles moduli: nonreduced moduli, Modeling and Analysis of
Information Systems, 2015, 22:5, 629-647 (in Russian). English
translation in arXiv:1411.7872
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I'OMOJIOTNYECKAYA PESOJIBBEHTA T1HNKJIA,

PA3JEJILIOIIIETO HABOP ITIOBEPXHOCTEN

P. B. Yubept! (KpacHosipck)
ulvertrom@yandex.ru

[Iycrs Y = {Y1,...,Y,,} — Habop 3aMKHYTBIX MOJMHOKECTB BEIe-
CTBEHHOTO MHOTOOOpa3usd X pa3mMepHocTH d.

Ounpepnesienne 1. Bynem rooputs, aro (d — m)-mepubriii nuki I' B X\
(Y1 U...UY,,) pasaenser nabop Y, ecau ' romosiorntden myao B X \
(Y1U...[k]...UY,,) maa secex k € {1,...,m}.

[TonsTHe pas3iesIsonero MUKJIa MOgBUIOCh B KOMILICKCHOM aHAJIN3e B
CBSI3U C T€OPUEH MHOIOMEPHBIX BbIueToB. [Iycrh X — KOMILIEKCHO aHaJIu-
THYeCKOe MHOT00Opasne KOMILIEKCHOI pazmeprocTi n (d = 2n). MoxHO
[OKA3aTh, 9TO N-IMKJIBI, YIACTBYIOIINE B ONPEICTICHNIN JTOKAIBHBIX BbI-
4eToB Jyist Habopa n JuBH30poB B X (A0KGALNbIE THKIIBL), PA3JIEIAOT
JIAHHBIN HAOODP JUBH30POB. B KatdecTBe 3aMKHYTBIX MHOXKECTB Y; BBICTY-
AT AHAJIUTUIECKIE TUIEPIIOBEPXHOCTH.

Jpyroit nmpumep pasiessiomuX IUK/IOB CBA3AH ¢ H3BECTHBIM HETPH-
BHAJIBHBIM 3allCIJICHIEM, COCTOAIIEM U3 TPEX TOIOJOTHIECKUX OKPYZK-
HOCTE, KOTOPBIE MOMAPHO He3aleIUIeHs! (koavya Boppomeo). B mamnmom
ciIydae, KaxK/as U3 OKPYKHOCTEH KaK OTHOMEDHBIH [IUKJI pa3jessier Ha-
60op IBYX JAPYIUX OKPYKHOCTEH.

CooTHeceM HOHSATHE PA3JIE/IAIONIEro MUKIa ¢ HOHATHEM U-Pe30Jib-
BeHThl, JanubiM . [imconom B |Glsn63]|. O6osmatuum U; = X \ Y],
Ujoji..5, = Ujy NU; N ... NU;,. Pacemorpum jsoitnoit Komiwiekc (S q)
IPYII CHHTYJIAPHBIX IEleit [yis OTKPBITOro Hokpbitus U = {U;} MHOrO-
obpazusa X \ (Y1 N...NY,), rae

SP#Z = @ SQ(ujojL.-jp): pb,q = 0717---7

Jo<jg1<...<Jjp

¢ rpaHudHbIME omeparopamu 0: S,e — Sp_1. (omeparop Yexa) u
0: Seyq— Seg-1-

Onpepesenne 2. U-pesonbsentoii (d—m)-meproro nukia ' uz X\ (YU
-+ UY,,) Gysem HazbBaTh n0CaeI0BaTe bHOCTL & = {& !, mst kKoTo-
POIl BBILIOJIHAIOTCS CIeAytomue yeaoBust: 1) & € Sp_i—1.d—m+i; 2) & = I';

19Paora BbImOIHEHA B paMKax rpanTa IIpesmmenta PD 1ist MOIIepKKN BELYIITIX
wayunbix mkos NeHITI-9149.2016.1.
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Bamernm, uro mukia I' = & € S,,_14-m pasienger HaOOp 3a-
MKHYTBIX MHOXKECTB Y TOIIa, U TOJLKO TOrJA, KOTJa CYIIECTBYET IEIlb
& € Sm—2.4-m+1, st KoTopoit §(&p) = 0(&1). Takum obpasom, s cy-
eCTBOBAHUA U-PE30JILBEHTHI HEOOXOAUMO, YTOOLI UK/ OBbLI pPas3ielis-
omuM (a Ipu m = 2 3T0 YCJIOBUE SIBJISETCs ellle U JOCTaTOYHbIM). Ec-
s ukaa [ nveercss U-pesonbeenta £ = {;}, To nenb €(§,-1) €
Sa—1(X\ (Y1N...NY,,)), paBHasg cymMMe KOMIIOHEHT IeIH &, 1 110 BCEM
S/IeMeHTaM IOKPBITHS {U; }, ABisieTcs mukmioM. IIpn sToM MOKHO HOKa-

3arb, yro ecau & = {§} u & = {{} — U-pesonbeentsr tukios I' u I
COOTBETCTBEHHO, TO M3 MOMOJIOTHIHOCTH IUKJIOB £(&y,—1) u (&), ) cie-

Jyer romosiorudnocth 1Ko ' n IV, Takum obpasom, npu onucaHun
FOMOJIOTHIT Pa3/IEIAIONINX IIUKJIOB MOZKHO MCIIOJIL30BATH HH(MOPMAIIIIO O
(d — 1)-romomorusax muoroobpasusa X \ (Y1 N...NY,).

[Ipn nokazaTesbCTBE CIEIYIONMNX JIBYX TEOPEM CYIIECTBEHHO HCIIOThb-
30BaJIaCh BO3MOYKHOCTDH TIOCTPOEHUS UU-PE30BLBEHT IS Pa3esIAIoNInX
mukJoB. IlepBas u3 sTux Teopem ObLia panee jokazana A. K. Iluxom
C UCIIOJIb30BaHMEM TOYHOI TocieioBarensbunoct Maitepa — Bueropuca
1t romostoruit oobequHenus (em. [Tsikh92]). Bo Bropoit Teopeme 0606-
IAETCA TOT TeOMETPUYIECKH HAIJISIIHBIN (hakT, 9To /it KoJier, boppomeo
Ha KaxKJi0e U3 KOJIel MOYKHO HATSAHYTH <«ILICHKY», JIEYKAIILYIO B JIOTIOJTHE-
HUU K JIDYTUM JIBYM KoJibllaM. B KadecTBe HAOOpa 3aMKHYTHIX MHOYKECTB
BBICTYIIAeT HAOOP 3aMKHYTBHIX BEIIECTBEHHBIX TOBEPXHOCTEN.

Teopema 1. Ilycmv X — mmnozoobpasue Llmetina pazmeprocmu n, u
Y ={Y1,..., Y.} — nabop eunepnosepxnocmeii 6 X. Tozda n-yura ' u3
X\ (Y1U---UY,) pasdeasem nabop Y mozda, u moavko moada, xozda
[' comonoeuner aunetinoti KoMOUHAUUL AOKAALHOLE UUKAOE, COOMBEM-
CMBYIOWUL U3OAUPOBAHHBLM MovwKam u3 Y1 M ... NY,.

Teopema 2. ITycmv X — cpepa S* 1 pasmeprocmu 2n+1, n > 1, u
Y — nabop uz n+ 2 nonapro rnenepeceraowuTcs noseprrocmets, 20MmMeo-
Mopdrvir S™, 8 Komopom Kaxrcdas us noseprrocmeti paddesiem ocmaib-
noe. Toeda xaotcdas cghepa us nabopa Y 20M0n02UMECKU MPUBUGALHA 6
JONOAHEHUU OCTNAALHBIT CheD.
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A CLASS OF TOEPLITZ OPERATORS IN
SEVERAL COMPLEX VARIABLES
D. P. Fedchenko® (Krasnoyarsk, SibFU)
fdp@bk.ru

In order to study the Toeplitz algebras related to a Dirac operators
in a neighborhood of a closed bounded domain D with smooth boundary
in C" we introduce a singular Cauchy type integral. We compute its
principal symbol, thus initiating the index theory.

20This work is supported by the Russian Federation Government grant to conduct
research under the guidance of leading scientists at Siberian Federal University
(contract 14.Y26.31.0006) and by the grant of the Ministry of Education and Science
of the Russian Federation Ne1.2604.2017/PCh
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KACATEJIbBHBIE KOHYCHI K
MHOI'OOBPA3NAM IIIYBEPTA 1JI4d THUIIOB
E67 E?a E8
A. A.IlleBuenko?’ (Camapa, Camapckuii yHUBEpCHUTET)
shevchenko.alexander.1618Q@gmail.com

[Iycte G — KOMILTEKCHasT peyKTHBHAs ajredpamdeckasl TPYIIa,
T — makcuMaJsIbHBIN TOP, B — cozepzkariiasi ero bope/eBcKasi morpyIia,
W — rpynna Beiing G oraocurensuo 1. O6osnaunm depes F' = G/B
MHOroobpazue ¢uiaros. OHo pacnajaercsd B obobeaunenne Kietok [1ly-
6epra F' = U,ew Xy, Sambikanne kietku [Ilyb6epra X obosnauaercs
X,, m HaspiBaercsad MmHOroobpasmem Illybepra, cOOTBETCTBYIOMMM 3Jie-
MenTy w. Ob6oznaunmm depe3 (', KacarTeabHBbIII KOHYC K X, B TOUYKe
p = eB, paccmarpuBaeMblil Kak IOJCXeMa B KaCATeJTbHOM ITPOCTPAHCTBE
T,X, C T,F. Onucanme KacaTeJIbHBIX KOHYCOB — CJIOKHAsA 3aJa49a Teo-
pun anrebpanyueckux rpynn [BL]. B 2011 roxy /1.FO. Enucees u A.H. T1a-
HoB [EP| Beruncmim kacarebable KOHYChl B sBHOM Buie Jyist SL(n, C),
n < 5. Ha ocnoBanuu nosryuenusix pesyabratros A.H. [TanoB BbiBumHy1
CJIEJTYIONILY IO TUTIOTE3Y.

I'mnoresa 1. IIycmo wy, we € W — padauunvie uneosoyuy, mozoa

Coy # Cy.

Jlerko mokazarb, YTO THIIOTE3Y JOCTATOYHO IMPOBEPUTH JIJIsi PYIIIT
Beiing, coorBeTCTBYOMMUX HETPUBOAUMBIM cucTeMaM KopHeit. B 2013 ro-
ny runoresa 6puta gokaszana /.10, Emmceessivm n M.B. Urnarsessiv [El]
Jyig rpyni Beitig, cOOTBETCTBYIONUX HEIIPUBOUMBIM CUCTEMaM KOPHeit
tunoB A, Fy, Go. B 2013 roay runoresa 0ObL1a JoKa3aHa coBMecTHO M.A.
Boukapésbim, M.B. Urnarsesbim u apropom |BIS| mist rpynm Beitsst, co-
OTBETCTBYIOIINX HENPUBOJIUMBIM cucTteMaMm KopuHeil tunoB B, u C,. B
2014 romy runoresa ObLIa JOKa3aHa JJIsi TaK HA3bIBAEMbIX OA3MCHBIX MH-
Bostonuii coBmectHo M.B. Urnarbesbiv u aBropom [IS| myist rpytimn Beitors,
COOTBETCTBYIOIINX HEIPUBOJUMBIM CHCTeMaM KopHeil Tuna D,,.

B nokmajzie 6yayT pacckazaHbl MMOJyYeHHbIE PE3YJIbTAThl Ha IYTH K

21 PaGota nomaepzxKana rpaarom PODU 16-01-00154a.
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JIOKA3aTe/IbCTBY JIJI UCKJIIOUUTEIbHBIX TPy Beitrg tuna F.
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OIIEPATOP TOJ/IJIA I MHOTOMEPHBI

AHAJIOT' ®OPMYJIbl BEPHYJIJIN
O. A. IlIumkuna??> (KpacHospck)

olga a sh@mail.ru

Paccemorpennt 006001eHrs qncesl 1 MHOTOYWIEHOB BepHy L HeCKOIb-
KuxX mepeMeHHBbIX. CTPONTCS Pa3HOCTHBIN OmepaTop, JEeHCTBYIOMWA Ha
PYHKIUAX B palmoHAJIHLHOM KOHYCE, JTOKa3bIBACTCA MHOIOMEPHBIN aHa-
JIOI' OCHOBHOT'O CBO¥ICTBa MHOI'OYJIEHOB BepHysiiu.

Kpowme Toro, BeraucieHbl 3HaYeHISI HHTEI'PAJIOB OT MHOTOU/IeHa bep-
HYJUIA 110 CJABHUIaM (PpYyHIAMEHTAJIBLHOIO IapaJiie/ioTola, U HailJleH MHO-
TOMEPHBIN aHaJIor (hOPMYJIbI BepHyIn /1t CyMMbI 3HAYE€HUIT MOHOMOB
B IIEJIBIX TOYKAX PAIMOHAJILHOTO IMapaJsIeIoToIA.

IIycrn al, ..., a"™ aunetino ne3asucumvie BEKTOPDI C IEI0UNCIeHHBIME
KOOpIMHATaMH @) = (a{, e ,a{l), ag € 7, vie 7 - ueJible 9ucia.
Onpenenenune 1. Payuonasvroim KOHYCOM, TOCTPOEHHBIM Ha BEKTOPaX
a',...,a", nasosem muoxectso K = {y € R" : y = \ja'+-- -+ \,a", )\ €
Ry,j=1,...,n}.

Omnpenenenne 2. KosddunmerTs bf pasznoxkenusi byukun T'd (§) =
n <qj7£> 5 pa

ji el -1

b
n>0

oie fb = (f1y ooy fln), ! = palecpin!y € = 1.6 a e > 0 o3Hagaet, 1aTo
w; >0, 7 =1,...,n, Ha3oBeM wucaamu Bepryaiu, accouuupocannvmu c
rxonycom K.

Ounpepnesienne 3. CoorsercrBytormit dyukiwn 1'd (£) muddepenty-
AJILHBII OTIepaTop OECKOHETHOI'O TOPS KA

bA
Td(9) =) Lo,

p>0

O6osnauum A = {y € Z" :y = \ja' + ... + \pa™, \; €Z,i = 1,...,n}

HoJpenterka pemerku Z" ¢ 6asucom al, ..., a"”. O6osnaunm II, — dyn-
JlaMeHTaJIbHbIN TapaJsuiesoron I, = {t eR":0<t<a,, tne a =
K K

22PaBora BBIIOJHEHA NIPH HOIIepsKKe rpanTa llpasurenscrsa P® s mposese-
HUSI UCCJIEJIOBAHMIT TI0/] PYKOBOJICTBOM BeIyIuX yueHbix B Cubupckom dejiepaabHOM
yuusepcurere (morosop Ne 14.Y26.31.0006) u B pamkax rpanta IIpesugenta P® st
oJIepKKU Beaymux Hayaabix mros NeHII1-9149.2016.1
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a* + ...+ a". OTMeTHM, 9TO MHOZKECTBO TOUEK C IIEIBLIMI KOOPMHATAMI,
JeKamux B pyHIaMeHTa bHOM napasiesororne 11, konedno u pasuo d (A)
— uHJekcy nojpenierku A B pemerke Z", kpome Toro, d (A) = A.

Ham noTpebyercsa ciejyioniee npeobpasoBanme BeKTopos v = &jab +
..+ &,a", sajannbix B 6asuce al, ..., a" xoopauHaTamu (&1, ..., &y):

=> x(&)a",

rie
1L,E=0;
X (&) =
0,€ #0.
Teopema 1. IIycms x aesrcum Ha nodpewemxe A pewemxu Z" ¢ basu-
com al,....a"™. Jlaa cymmo, 3navenuti MoHomos tH 6 UeavT movKaT pavu-

onaavrozo napasresomona g (x) = {t € R" : 0<t <z} cnpasedausa
K K
popmy.aa:
3 iy [ rm@re
tell g (x)NZ" veHa M (v;0+z+xa (v))

2de Mg (V;v+2+xa (V) ={t ER" 10 <t <v 42+ X0 (v)}
K K
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