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Amnarosmii Bnagumuposuu dAkoBieB

4 mas 2010 r. ucnosauocs 70 jier Anarosmio Biagumuposuay SAxo-
BJIEBY — aBTOPUTETHEWIIEMYy MaTEMATUKY U IPEBOCXOIHOMY IEIArory.
Ha nporsikenun mocjiemHux OByX HEeCATUIETANR OH — OOIIENpU3HAHHBIN
rinaBa Cankr-IlerepOyprekoit anredpandeckoil MKOJIbI.

Cranosiienne JKOBIEBa-MATEMATHKA HEPA3PHIBHO CBI3aHO C MATEMA~
THKO-MeXaHn4decKuM (pakyibreToM Jlerunarpasckoro — Cankr-Ilerepoyp-
ICKOTO TOCYJapCTBEHHOIO YHUBEPCHUTETA, HA KOTOPBIA OH, K TOMY MO-
MEHTY YK€ HEOJHOKDPATHBIN MOOEINTE/Ib BCEBO3MOXKHBIX MATEMATHIE-
ckux oymmnuaj, nocrynua B 1957 romy. Cpeau yuureneit A.B. 6buin
IPAKTUIECKN BCe PADOTABINKE B TO BpeMs Ha (DAKYJIbTETE BBIIAIOIINECS
maremaruku: mnpodeccopa B. A. Benkos, B. A. 3asraniep, H. A. Jle-
6enes, U. II. Harancon. Ho riaBHoit B ero cynbbe oka3aJiach BCTpeda
¢ JIvmurpuem Koncranrunosuuem Paameessim. Mimenno 6aaronapst 1. K.
MOJIOJION MaTEMAaTUK yBJIEKCs DEIeHNEM 33Ja9M OrPYKEHUsT U BCKOPE
TIOJIyYUJI CBOI NMEPBBIA 3HAMEHUTHIA Pe3yIbTaT — IIOJHOCTBIO DI 3a-
Jlady TOrpYy:KeHus ToJieil ¢ abeIeBbIM siIPOM. DTOT PE3YJIbTAT, JIETTINN
B OCHOBY KaHJIAJIATCKOM JUCCEPTAIMH, CPA3Y IOJIYYINJI BHICOKYIO OIIEHKY
MHOI'MIX BBIJAIOIINAXCsT YIEHBIX, cpen KoTopbix Obutu V. P. Mladapesuu
u 2K.-II. Cepp.

[Mpumepno B 371 ToBI A. B. mosty4u ere oiH U3 CBOUX 3aMedaTeib-
HBIX PE3YJIbTATOB — ommcaj rpyminy [amya aaredbpandeckoro 3aMbIKAHUs
JIOKAJIbHOTO TIOJIS 3aJIaHUeM OOPAa3yIOIIUX U OIIPEEJIAIONINX COOTHOIIe-
Huii, 3apepiuB TeM cambiM ycuust C. I1. demymkuna, X. Koxa, K. Ba-
caBa u Jpyrux ajrebpaunctos. [Ipu pemennn 3roit npobiembr A.B. 0606-
IIIUJT TEOPUIO CUMILIEKTHIECKUX MIPOCTPAHCTB C OIEPaTOPaMU, HAYATYIO
B paborax JI. K. @asneeBa. Dra paboTa Jieryia B OCHOBY €ro JOKTOPCKON
Juccepranyy, 3amuinersoi 8 1972 r. Beenennoe A.B. nousitue yHuBep-
CaJbHO COTVIACHBIX 3a/1aY TOTPYKEHUs JAJI0 HOBBIH MOIX0/] K 00paTHOM
zajiade Teopum lasya, pemennoir Buepsble V. P. IMacdapeBuuem st
paspemuMbix rpymi. A.B. He orpaHUYNBaETCs B CBOUX, UCCJICIOBAHUAX



st Teopueit Lamya. Emy npunajizexar odeHb KPyIHbBIE PE3yJILTATHI
10 OIHMCAHUIO CTPOEHUs] MYJIbTUILIMKATABHON IPYIIIIBI JIOKAJBHOIO TI0JIst
KaK T'PYIIIbI ¢ OIEPATOPAMHE.

Eme onna obsacts maydnbix unrepecoB A. B. fxosiesa — Teopus
npesacraiaernit rpymn. Co3maHHast UM TeOpHUsi TOMOJIOTHYECKON OIpeie-
JIEHHOCTH TI03BOJISIET OIIPEIEISATh CTPYKTYPY IEJIOYUCIEHHBIX MOJLYJIEH ¢
IIOMOIIBIO TOMOJIOTUYECKNX NHBapuanTos. Kpome TOoro, Kak orMevyeHo B
oxHOM 0030pe, “Ha Tpejiesie TEXHUIECKUX CPEJCTB COBPEMEHHON ajred-
pbl” UM ObLIa TOJyYeHa KJIacCUpPUKAIMS 2-3IMIeCKUX IIPeICTaBIeHU
[UKJINIECKON TPYIIIBI 8-TO MOPSIIKA.

Becom Briag A.B. u B romostornveckyio anrebpy. m mocrpoena Teo-
pUsI TOMOJIOTUY HEKOMMY TATUBHBIX aaredp Xorda ¢ HHBOJIONIE, a Tak-
JKe Pa3BUTa TEXHUKA IIPOU3BOJHBIX (PYHKTOPOB JJIs IIPeIabeIeBbIX Ka-
TEeropuii.

B reopun abesieBbIX Ipymn 6e3 KpydeHust KoHeuHOro panra A.B. Tak-
xKe 1obuiics psma GyHIAMEHTAJIbHBIX Pe3yJIbTaToB. KMy ynasocs Haiitu
HOBBIE MTOIXOIBI K IPODJIeMe KIACCU(DPUKAINNA, ITO MO3BOJIMIO, B YACT-
HOCTH, IIOJIHOCTHIO IOHATH MPUPOY AHOMAJUN NMPAMBIX PA3JIOKEHUI U
PEIIUTDb PsiJi BaYKHBIX MTPO0JIEM, CBSI3AHHBIX C 3TUMU aHOMAaJIUsIMH. Pa3-
BHUBasi muen 3Tux pabor, A.B. ygajoch MOJydIUTh BasKHbIE PE3yJIbTa-
ThI 00 APTUHOBBIX MOJIYJISIX, JIJIsi KOTOPBIX HAPYIIAETCH €IMHCTBEHHOCTH
DPAa3JIOKEHUsT B MPSAMYIO CYMMY HEPA3JIOXKHUMbBIX Mojyseit. Kpome toro,
TEOPETUKO-KATEropHasi TeXHUKA, MMEPBOHAYABHO paspaborannas A.B.
JI7IsI IPUMEHEHNH B KaTeropuu abeieBbIX IPYII 0e3 KpydeHus, ObLIa 3a-
TeM MM IIPUMEHEeHA JJIsi U3y YEeHUsI IPSIMbIX PA3JIOXKEHUN JIPYTUX KJIACCOB
abeJIeBbIX I'PYIIN, B YaCTHOCTHU, CMEIIAHHBIX a0ejIeBbIX IpyIl. B mociaes-
Hue roabl A.B. mpofo/KmI pa3BuTHE 3TONH TEXHUKHU U IIOCTPOUJ HEKO-
TOPBI BAPUAHT “TEOPUM MOTUBOB’ JIJIsl 3 TATUBHBIX KATETOPHIA.

Hapsiy ¢ ynomsinyreivu A. B. SIkoBjeBy npuHaijexar BaXKHbIE pe-
3yJIbTaThl B TEOPUHU AJIredp C TOXKIECTBAME, TEOPHH KOJIEI[ U JIPYTUX
obJtacTsax aareOphl.

B 2003 r. 3a muka pabor “Ilpsimbre pazioxkenusi abeJeBbIX T'DYII U
MosyJteit” emy Obuta ipucykaena [Ipemus nmenn A. V. Mambiesa Poc-
CUICKOI aKa/leMUUu HayK.



Anarosmit BraguMupoBud, Kax 1 GOJIBITHHCTBO BBIIAIONIIXCS AJIred-
DPAaKCTOB, IPEBOCXOHBII [IPEIoIaBaTeb. B 00mux Kypcax, KOTOpbIE IIPOo-
deccop fkoBeB unTaeT Ha MaTMeEXe, HAXOAT OTPAXKEHHE CaMble CO-
BPEeMeHHbIe TEHEHINN PA3BUTUsI MATEMATUKN, SIPKO U yOeIUTEIHbHO Je-
MOHCTpUpyeTcst eauHcTBO Maremaruku. Illupouaiiimas spyaumus A.B.
[TO3BOJISIET €My YUTATH 3aXBaTHIBAIOIIE WHTEPECHBIE KYPCHl MATEMATH-
YeCKOM JIOTUKH U JUCKPETHOW MAaTEMATHKH, €ro CIENKYPChI CIyKaT ITa-
sonoM kaupa. Cpenn yuenukoB A.B. 6osiee JIByX JeCATKOB 3alllATHIN
KaHIUJIATCKUAE JUCCEPTAINH, IIATEPO CTAIU JIOKTOpaMu HayK. B HacTo-
dree BpeMsi OOJIBIIMHCTBO U3 HUX ITPOJOJIKAIOT AKTUBHYIO HAYIHYIO U
[IeJITArOTMIECKYIO IeATeIbHOCTh B YHHUBepcHTeTax Poccum m BO MHOTHX
CTpaHaX MUpA.

Anarosmmit Biragumupoud 3aBejyer kKadeapoil BbIcIIeil ajarebpbl u
teopun uuces ¢ 1993 r. On npunsii 3ty scradery or 3. . Bopesuua, ¢
KOTOPBIM A.B. CB3bIBAJIM MHOTOJIETHHE JICJIOBBIE U JIPYKECKHE OTHOIIE-
uusi. [loz ero pykoBomcTBoM Kadeapa Mo-TIPeKHEMY — KOJIJIEKTHUB €1~
HOMBIIIJIEHHUKOB, B KOTOPOM OIIBIT CTAPIIErO MOKOJEHUs COEIUNHAETCS C
SHEPIueil MHOTOYUCIEHHBIX MOJIOIBIX IPENOIaBaTe e

Ha mpotskenun psijia JeT OH BO3TJIABIST MeTomamdecKuit cCoBeT OT-
JIeJIEHUsT MATEeMATUKHA MaTEMATUKO-MEXaHMIeCcKoro ¢aky/brera. MuOrme
rojel Anarosuit BiaimMupoBud mocBATHII paboTe co MmKoJbHUKaMu. OH
OBLT OHUM M3 MEPBBLIX IpernoaaBareseit KOHomeckoit MaTeMaTnaecKoit
IIIKOJIBI, OBLTT IIPeJICeIaTesIeM 2KIOPH T'OPOJCKOI OJIMMIINAIBI IITKOJbHIKOB
Jlenunrpasa.

Hayuno-nierarornyeckue gocruzkenus rnpodeccopa Axopiesa B 2001 1.
oTMeueHbl 3BaHueM [lodeTHOro pabOTHMKA BBICIIETO TPOGECCHOHATBHO-
ro obpazosanus Poccuiickoit @eneparium.

Hyumermmauit robuieit — 970 XOpOIUit MOBOJ BHIPA3UTL HAIE BOCXU-
IMeHne JTMIHOCThIO0 AHaTtosinst BiianuMupoBuda, ropJIocTh U PaJoCTh OT
COTPYIHUYIECTBA U HePpOPMaILHOTO OOIIEHUS C 3aMevaTeTbHBIM MaTeMa-
THKOM, KOJIJIErOif, yunrejgemM. Mbl BepuM, 9T0 3TO OyJI€T MPOIOIKATHCS
emIe JTOJITue TOIbI.

Oprkomurer KOH(MEPEHIIH



OIIPEJAEJISIEMOCTD BIIOJIHE PA3JIOXKMMBIX
ABEJIEBBIX I'PYIIII CBOUMU I'PYIIIIAMUA
VMHOXKEHUMN

A. A. Aradonos, A. M. Cebesnbuun (Huxxuuit Hosropoa, Poccust)

Besikoe Kosbio R Ha rpyime A 3aj1aeT HEKOTOpoe yMHOXKeHue: (i(a, b)=
ab. Cymma yMHOXKeHU#t 1 u v onpeessercs 1o npasuiy: (14 v)(a,b) =
w(a, b)+v(a,b). YMHOXKEHNS Ha rpyiie A OTHOCHTELHO BBEIEHHOI OIre-
pamuu obpasyior rpyminy — MultA.

Bynem rosoputh, 4To rpymnna A omnpenessiercsi CBoel rpynion yMHO-
sKeHuiT B Kjacce rpymn X, ecan w3 MultA = MultB, rue B € X, Besikuit
pa3 cieayer, uro A = B. O6osunaunm X(Mult) mogkiace rpynm, KOTO-
pbI€ OIPEIesIAIOTCSA B KJIacce X, CBOE TPYIIIOil yMHOXKEHUIA.

Fcqd — Ki1ace BCexX BIIOJIHE PA3JIOXKUMBIX IPYII 0663 KPYyJeHuUs .

F,, — xJracc BroJiHe pa3/IoKUMbBIX TPYHI 0€3 KpydeHus (PUKCHPOBAH-
HOT'O PaHra 7M.

Fcai — KJIacc BHOJIHE PA3JIOKUMBIX IPYIIL 03 KPyIeHHsl TAKUX, YTO
BCe IIPSMbBIE CJIaraeMble PaHra 1 UMEIOT WIEeMIOTEHTHbIE THIIBI.

Teopema 1. ITycrs A € Feq, A = D(A), rorna A € Feq(Mult) Torna
u TosIbKO Tora, Korga r(A) # ab?, rae a m b HeKOTOpBIe HATYpaJIbHBIE
yucaa u b > 1.

CaencrBue 1. F.q(Mult) # @.

Teopema 2. Eciiu A € Fegi, D(A) # 0 u D(A) € Feq(Mult), To
Ae ch(Mult)

Teopema 3. F,,(Mult) \ Feai # 9.

HEPACHIEIIMMBIE OTHOPO/JHBIE
CYIIEPMHOT'OOBPA3UA C PETPAKTOM C]P’,lc‘,f22

M.A. Bamkun (Puibunck, Poccust)

PaccvaTpuBaercst 9acTHbIN citydail Tpob/IeMbl KJIaCCUPUKAIINN OJTHO-
POJIHBIX HEPACIIENMMBIX CyIEPMHOr000pa3uii, CBsI3aHHBIX C 3aJ@HHBIM
OJIHOPOJIHBIM PACIIEIIUMBIM CYIIEPMHOr000pa3neM, KOTOpOe HAa3bIBAETCsI
X peTpakToM. DTa upobiema Obuia mocrasiena A.JI. Ouumukom B 90-x



roJlax 1 Pelaercs B JaHHOM paboTe B cilydae, KOIa B KAYeCTBe OIHOPOI-
HOT'O PaCIIENMMOro CylIepMHOroobpasusl pacCMaTpPUBAETCsI CyIIEPMHOIO-
obpaszue (C]P’,lc‘:m. WsBecTHO, 9TO OJHOPO/HBIE PACIIEIINMbBIE CYIIEPMHOTO-
obpazust Ha CP! HAXOIATCA BO B3aMMHO OJHO3HAYHOM COOTBETCTBHUH C
HEBO3PACTAIOIINMY HAOOpaMK HEOTPUIATEbHBIX dncesl. [losromy maJiee
OyzeM mpeanoJiaraTh, 9to k > 2. Yepes (C]P’]lcllf22 0003HAYNM PaCIIEITIMOE
CyIepMHOroobpasue, OIpee/sieMoe TOJJOMOP(MHBIM BEKTOPHBIM PACCJIO-
ernem E — CP' panra 4, npeicrasieHHoe B BHIE HPSAMON CyMMBI JIH-
HelHbIX paccaoennit Ha npsmble E=L_; @ L_; ® 2L_,.

Iokpoem CP' pymsi abdunabivmu xkapramu Uy n Uy ¢ JOKATBHBIMHI

KOOpJAUHATAMU & U Y = % COOTBETCTBEHHO. Tora PyHKIUU TEPEXOIa

CyTIEPMHOT000PA3HST (CIP’}C‘;22 B UyNU; uMeror Bug y =z~ %, n1 = x_kfl,
Ny = xR, m3 = w72, ng = v 2&,, vae & u 1; — GABMCHBIE CEYEHUS
pacciioenus E vasr Uy u U cOOTBETCTBEHHO.

O H 13 TTOIXOI0B K 3aJ1a4€e KJIACCH(MDUKAIMNA KOMILJIEKCHBIX CYTIEPM-
HorooGpasmit ¢ 3agaHaeiM perpakToM (M, O ) 3aKmodaercs B ClIemy-
romeM. CortacHo TeopeMe ['puHa, Kjiacchl n30MOPGHBIX CYIIEPMHOT000-
pasuil TaKoro BUA HAXOJSTCA B OMEKTUBHOM COOTBETCTBUU C OpOUTAMU
TPYIIBI aBTOMOP(MU3MOB COOTBETCTBYIOIIETO BEKTOPHOTO paccyioerus K
Ha MHozecrse Koromosoruit H'(M, Aut(5)Og,) co 3HaUeHHSME B IIyd-
ke Aut(9)Og aBroMopdusmon myuka Ogy, TOXKIECTBEHHBIX 110 MOJIYJIIO
KBaJIpaTa IMOJIyYKa HUJIBIIOTEHTHBIX 3JIEMEHTOB. B HEKOTODPBIX Cilyda-
SIX BBIYUCJIEHUE TUX HEADEJEBLIX KOIOMOJIOTUH YIAETCsA CBECTH K BbI-
YUCJIEHUIO OOBIYHBIX (a0e/IeBbIX) KOMOMOJIOTHI CO 3HAUCHUSIMU B ITy9Ke
T BexTOpHbIX moseit Ha (M, Oy ). B macrosmem mcciaemoBanumm pac-
CMATPUBAETCS CIIydail, KOT/ia CyIECTBYET ONEKINST MKy MHOMKECTBOM
HY(CP', Aut(2)Og,) 1 BeKTOPHBIM HpOCTPaHCTBOM H! (CP', L®Ts) (cm.
[1] u [2]). IIpu sTOoM Kak abeseBBl, TaK U HEAOETEBBI KOTOMOJOTUH MO-
ryT 6bITb OIIMCaHbI IIPU ITOMOIIU KOMILJIEKCA lea, CBSI3aHHOI'O CO IIITEMH-
HOBBIM OTKPBITBIM TOKPBITHEM MHOroobpasust M. Ilpu umcciemoBanun
CyTIepMHOT000pa3nii Ha OJHOPOJHOCTh W UETHYIO OJHOPOTHOCTH CyIIle-
CTBEHHOE 3HAYEHUE MMEIOT KPUTEPHHU IMOIbEMa Ha CyNepMHOroobpasme
C €ro perpakTa BEKTOPHBIX mojieil m mefictBuit rpymm Jlu, csasannble
¢ MHBAPUAHTHOCTBIO KJIACCA KOIOMOJIOTHH, OIPEIEISIONEero CyImepMHO-
roobpasue, OTHOCUTEJHLHO ITUX Jeiicteuii (cM. [3]).

[MosyueHo onucanue YEeTHO-OJHOPOIHBIX U OJHOPOIHBIX HEPACIIEIIU-
MBIX CYIEPMHOr0OOpasuii ¢ peTpakToOM (C]P’,lc ;22. OCHOBHBIM PE3YJIBTATOM



SIBJISIETCS [OKA3aTEILCTBO TOIO, YTO ¢ TOYHOCTHIO JI0 M30MOP(U3Ma Cy-
IIECTBYET JIBa OJIHOPOIHBIX HEPACIIENUMBIX CYIIEPMHOIO00pas3us ¢ pe-
TPaKTOM (CIP’;I;QQ (3TOT pesyabTaT comepxKuTcs B padore [2]), Tpu — ¢
peTrpakToM CIP;‘;;Q U OJTHO — C PETPAKTOM (CIP’}J,:;Q upu k > 4. B nmokpsI-
tan {Up, U1} OHH MOTYT GBITH 3a/IaHBI CJIETYIONIMA KOITUKJIAMU:
k=2: 9 9 9
-1 0 -2 0 -2 0
x 5152%56 REERSISIS oo s SIS ISl
—1 Nl —2 -2 ~
e &g + o168 o6, T §18284 o6+

+$_1§3§4;% + 36_2535451% + 33_2535452%;

k=3:

$_153€43@7

T 1650 + 30—15253(9@7

33_15354% +a 2685 + x_lﬁzfs%;
k>4:

-1 0
x €38, o1
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O HEITPNBO/IMMBIX XAPAKTEPAX I'PVIIIIBL S,
ITIOJIVIIPOIIOPIINOHAJIBHBIX HA S

B. A. Besonoros (Exarepun6ypr, Poccus)
ITpooKatoTCsl NCCIeA0BaHus, CBA3aHHbIE CO CJIelyIoIeil FHIOTe30i.

Tunoresa 1. 3naxonepemennas 2pynna A, npu 41060m HaMypass-
HOM T HE UMEEM, NOAYNPONOPUUOHAALHOIT HENPUBOIUMBLT TAPAKMEPOS.



C mesbio 0Ka3aTenbCTBa ITONW TUIIOTE3bI MHYKIIMEH 10 7 aBTOPOM
ObLiIa [IPeIJIOYKEHA HOBast TUIIOTe3a A, KoTopas (hOPMYyJIUPYeTcs B TEPMU-
Hax map X u x” HENPUBOIUMBIX XapaKTePOB CHMMETPHUECKON TPYIIIEI
Sp, U HOCJIE JIOKA3ATEIHCTBA KOTOPOil CTAHOBUTCS JOKA3AHHON U IIepBast
TUIIOTE3A.

Hamomamm, uro dyHKIMT ¢ U 1) U3 HEKOTOPOro MHOXKecTBa (G B 110JI€
C Ha3BIBAIOTCS NOAYNPONOPUUOHAADHBLMU, ECITA OHU HE TPOIIOPITMOHAb-
HBI ¥ JIJIsl HEKOTOPOTO TojMHOXKecTBa M 13 G IPOIOPIMOHAIBHBL Orpa-
HUYeHus ¢ 1 ¢ Ha M u ux orpannvenus Ha G\ M, 1 OHU HA3BIBAIOTCS
NOAYNPONOPUUOHAALHOMY Ha S, Tiae S C G, ecau TMOIYIPOIOPIINOHAIb-
HBI UX OTpaHUIeHust Ha S.

T'unoresza A. IIycmo o, € P(n), ¢ € {1,—1} u x® noaynponop-
yuonasvro X na S5. Tozda ¢ mownocmuto do nepemenv, mecm o u 3
8EPHO 00HO U3 CAEIYOUUT YMBePHCIEHUT:

(1) e =1 u sunoanerno 00Ho u3 ycaosui:

(la) a="25()+3) u B=2%()+(0%,2,1), 2de k € NU{0};
(26) a="2F(1)+ (3) u B=2F.(1)+ (0% 1,2), 2de k € NU{0};

(2) €= —1 u svimoanerno odno us ycaosut (6e3de k, m yeavie):

(2a) a="3FA;+(4) u B="35A+(0%,2,2), 20e k>0u 1 >1;
(26) a='3*3+(4) u B="35%,+(0F3,1), 2de k>0 u 1 >0;
(2B) a="3"234+4) u B =324+ (0%1,3), ede k > 0 u
1>0.

Baecs P(n) ectb MHOXKECTBO Beex pa3bueHuil gucia n, x* — HEIPUBO-
JIUMBLl XapaKTep IPYIIIbL S, COOTBETCTBYIONMIT pasbuenuo a € P(n);

Sei=A,upue=1uS:=5,\ A, npu e = —1;

() — pasbuenue uucia 0 (mycras IOCIEIOBATEIBHOCTD); LPU ¢ €
{2,3} mua moboro pasbuenuss O aymuasl [ > 0 omnpejesiercst ero c-
nakpomue ¢.© := (01 +¢c+1,01+1,02+1, ..., 0, + 1, 1°), B yact-
wocrr, c.() = (c+1,1¢) (©; — i-a koMmoHeHTa pa3buenust O u 1¢ —
TIOJIIIOC/IeIOBATeIbHOCTD ¢ exuam), 2.0 :=0 u c*.0 :=c.(cF71.0)
JUIst HATypasibebix k; mpu [ € N

Api=(11-1,...,2,1) u ;== ((20)2, (21-2)%, ..., 22), 5o := ();

(0%, a,b) ects mocnenosarensrocts (0,...,0,a,b) qmansr k + 2. Mot
mamem « =' 3, ecrm o € {3, 3'}, rme 3’ — ecTh pasbuenne, acconumpo-
BaHHOE C Q.

ITpu oKa3aTEIHCTBE STO TUIIOTE3BI CYIECTBEHHY IO POJIb UIPAET CTPO-
enne quarpamm FOHra ygacTByromux B € 3aK/II09eHnn pasbuennit o u 3.
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[ToHATHO, 9TO TOKA3ATENBCTBO TUTIOTE3BI A MH/IYKIIUEH 110 7, IOCTATOIHO
[IPOBECTH B MPEJIIIONOKEHNN, UTO BBITIOJHEHO CJIE/LYOIee

Yesosue A. Ilycts n — HaTypajbHOe HYHCIO TAKOe, UTO IPH JIHO-
6oM 1pu JI000M 1 < T U3 TOro, YTO 4eTBEPKa (T, €, @, ) YIOBIETBOPSET
ycsioBuio runoTessl A Ha mecre (n, g, , ) ciemyer, 9To OHa YIOBIETBO-
PfET U 3aKJIOYEHUIO TOH TUoTe3nl Ha Mecre (n, &, a, 3).

CornacHo Teopeme A u3 [1] 1oKa3aTeIbCTBO IUIOTE3bI A MOXKHO pas-
JIEJTATH HA JIBE YACTH, B KOTOPBIX BBIIOJIHEHBI COOTBETCTBEHHO YCJIOBUS
h{y = hfl u h{y = hfl. (hg; obosHaraer jyUHY KpIOKa ¢ BepIIHHON B
kjerke (i,7) muarpammbl FOura pasbuenus «.)

UroroseiM pesysbraroMm cepun crareil (2], [3] aBisiercs cienyromast

Teopema A4. ITyemv o, € P(n), ¢ € {1,—1}, x* noaynponop-
yuonasvro X na SE u evmoaneno ycaosue A. IIpednonosicum, wmo
h{y = h[fl. Tozda € = (—1)M1 u napa (o', BM) ydosaemeopsem ycao-
suto (2B) sakamouenus eunomesv, A na mecme (o, 3).

B Hacrosiiee BpeMsi aBTOPOM JI0Ka3aHa TPOTUBOPEYUBOCTD YCJIOBUSI
(2B), a cJeIOBATEIBHO, U IPOTUBOPEUYUBOCTD IIpeANOIoKeHus hy = hf 1-
Orciofia u u3 TeopeMbl A4 BbITEKaET

Teopema A5. I[Tyemo o, 8 € P(n), € € {1, -1}, x* noaynponopyuo-
naavro X° na SE u evmoaneno yeaosue A. Tozda h$y # hfl.

CrefoBaTebHO, B JAIBHEHIIEM JOKA3ATEIHCTBE TUTIOTE3bI A MBI Oy-
JIEM TIPEJIIONIATATh, YTO IPHA YCJIOBUM TEOPEMBI AD ¢ TOYHOCTBHIO 1O TIe-
PEMEHBI MeCT « U 3 BBIIIOJIHEHO PaBEHCTBO h{y = h[fl .

Pa6ora Boinosrena npu dbunancosoii noanepxke PODU (upoekt NeQ7-
01-00148), POOU-BPODU (upoekr Ne08-01-90006), mporpaMmbl oTie-
JIeHnsI MareMaTndeckux Hayk PAH u mporpamm COBMECTHBIX MCCJIEIO0-
Bauuit YpO PAH ¢ CO PAH u HAH Bejiopycu.

CIHUCOK JINTEPATYPHI

[1] Benonoros B. A. O paBHOKOPHEBBIX HENIPHBOAUMBIX XapaKTepax Ipynn S, u A,
// Anrebpa u soruka, 46, Nel (2007), 3-25.

[2] Benonoros B. A. O HenmpuBOAMMEBIX XapaKTepax TPYIIBI Sy, IOIyIPONOPIO-
HaslbHBIX Ha Ay, // Anrebpa u soruka. 2008. T. 47, Ne2. C. 135—156.

[3] Benonoros B. A. O HenpuBOAMMEBIX XapaKTepax TPYIIBI Sy, IOIyIPONOPIHO-
HaJIbHBIX HA Ay umn Ha Sy \ An. [-IV . Tp. Un-Ta MaTeMaTUKu ¥ MEXaHUKU
YpO PAH, 14, Ne 2 (2008), 143—163; 14, Ne 3 (2008), 58—68; 14, Ne 4 (2008),
12-30; 15, Ne 2 (2009), 12—33.
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IICEBJIOKOHEYHHBIE OBOBIIIEHHBIE TPEVTOJILHBIE
TPYIIIBI TUIIA (3,5,2)

B. B. Bensim-Kpugern, 4. 2Kykosen (Munck, Benapycs)

OG6o0IIEeHEBIE TPEYTOIBHBIE TPYIIIBI, BBEJEHHBIE B [1], nMeror Kompes-
CTaBJIEHUE BHUJIA

I=<ab|a"=b"=R(a,b)! =1>,

riae n,m,l € {2,3,4} U {oo} u R(a,b) — IUKINIECKH DeJIyIIIPOBAHHOE
CJI0BO, He SIBJIAIONIEEcss COOCTBEHHO CTENeHblo. B 3TOM cilydae roBopsr,
gTo rpynma I’ umeer Tum (n,m,l). 9TH TPy NHTEHCUBHO U3y 9IaJUCh
MHOTEME aBTopamu (cM. MOHOTpadwmio [2] u muTepaTypy B Helt).

Tomomopdusm f : I' — (G HasbiBaeTcs CyNIECTBEHHBIM, €CJIA 3Jie-
mentsl f(a), f(b), f(R(a,b)) nmeror nopsiaku n,m,l coorBercrBeHHO. B
[1] mokazaHo, YTO JIsi IPOU3BOJIBLHON OBOBIIEHHON TPEYTOJBHON TPYIIIBI
cymiecrByer cymecrBenublii romomopdusm B PSLo(C). B [3] BBeuens
HCEBIOKOHEUHBIE 000OIIEHHbIE TPEYTOIBHBIE IPYIIILL, T.€. TAKAE IPYIIIIhI
I, uro o6pas moboro cyuecrsennoro romomopdusma f : I' — PSLy(C)
KoHeueH. B [4] paccmaTpuBasnch IceBIosIeMeHTapHble TPYIbl Iy, KO-
TOPbIE XapaKTEePU3yIOTCS TE€M, YTO 00pa3 JIIOOOro CyIEeCTBEHHOTO TOMO-
mopbuzma f : I' — PSLy(C) saBisercs 37eMeHTaApHON MOAPYIIION B
PSLy(C) (r.e. noarpymoii, He cojepzkaiieii HeabeaeBoil cBOGOIHOM 1101
[DYIIIIBL).

Turc mokaszai, 9ro ecau G — KOHEUHO IIOPOKICHHAS JIMHEHHAS TPYII-
na, To yubo G comep:KuT HeabeIeBy CBOGOIHYIO IOArpyIIILy, Jubo G saB-
JISIETCST TIOYTH paspemumoil. Ecim 1 npon3BobHON rpynmbl G BBITIO-
HEHO OJHO M3 YKA3aHHBIX YCJIOBHi, TO FOBOPAT, 9TO (G YIOBJIETBOPSET
amprepaatuse Turca. B [5] BeiiBuHy TA rHMIOTESA, ITO IS TPOU3BOIBHOM
0060011IeHHO TpeyTroIbHOM rpynnbl I cipaBeinBa ajgbTepHaTuBa THuTCA.
B macrosiiee BpeMs B JIOCTATOYHO GOJIBIIOM KOJUIECTBE paboT pas/inmd-
HBIX aBTOPOB 3Ta THUIOTE3a JIOKa3aHa Jjis OOOOIIEHHBIX TPEYTOJIbHBIX
IPYII BceX TUHOB, KpoMme (2,m,2) npu n < 6, (3,3,2) u (3,5,2). Eciau
rpymmna [ He ABJISETCA TCEBIO3EMEHTAPHON, TO I Hee CIIPABEITABA
anbrepHaTuBa Turca.

Mpe1 pacemaTpuBaeM 0600IIEHHBIE TPEYTOIbHbIE MPYIIBI TAIA (3, 5, 2).
DTu Tpymibl uMeoT Konpecrasienue I' =< a,b | a3 = b° = R(a,b)? =
1> e R(a,b) =a™1b" ...a"b%,0<u; <3,0<v; <5.
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Herpynno mokaszarh, 9To ecim I ABISETCS MCEBIOKOHEYHON, TO OHA
IICEBJ09IEMEHTAPHA U IIO9TOMY YIOBJIETBOPSET AJbTEpHATHBE 1HUTCA.
Ckaxewm, uro jsa ciosa R(a,b), R'(a,b) € {(a,b | a® = b° = 1) sxsu-
BaJIeHTHBI, ecyiu R(a,b) moxer 6oiTh npeobpazosano B R'(a,b) nemou-
KOIi CJIEIYIONINX TPe0OPA30BAHMIT: ITUKINIECKIUI CIBUT HA Y€THOE IUCJIO
cnMBoIIoB, asToMopdusm rpymmst (a | a® = 1) wm (b | b5 = 1), me-
pexon Kk R™Y(a,b). OdeBuano, ABa SKBUBATEHTHBIX CJOBA OIPEJETSIOT
nzoMopdHBIE IPYIILL. B ciieayoreii TeopemMe Mbl HAXOQUM, ¢ TOYHOCTHIO
JIO 9KBUBAJIEHTHOCTH, BCE NICEBIOKOHEUHbIe Ipyrbl I pu s < 7.

Teopema 1. ITyemv I' =< a,b | a® = b® = R(a,b)?> = 1 > , 20e
R(a,b) = a"1b*r .. .a%b%, 0 <u; <3,0<v; <5. Ecau s <7 ul nces-
dokoneuna, Mo ¢ MmowHocmwlo 0o sksusarenmuocmu R(a,b) cosnadaem
¢ 0OHUM U3 CAEQYUUT CAOS:

R(a,b)

ab

abab?, aba®b?

ababa®b?, aba’b?a’b*

abab®aba’b?, abab®aba’b?, aba’bab®a’b*; abab®a’b?ab”
ababa?b*a”bab?, ababa’b3ab?a’b*, abab®a’bab*a’b?
aba?bab®a’bPab®a’b?, aba?b?abab?ab®a’b?, abab’a?braba’bab*
abab’abrab>ab’aba’b?

B [Vin| mokazaHo, 9T0 ecam s 4eTHO u rpyima I nceBjIoKoHeuHa, TO
mbo U = Y7, u; nemurcs wa 3, mbo V = > 7 v; menurcs Ha 5.
Vcnonn3yst Teopemy 1, MBI JIOKA3BIBAEM CJIELYTONIYIO TEOPEMY.

Teopema 2. Ecau s wemmno u aubo V =7 | v; deaumca na 5, aubo
s < 6, mo epynna T' codeporcum neabesesy c60600nyt0 nodzpynny u,
caedosamenvho, ydosaemeopaem asvmepramuse Tumca.

N OO | WIND| | ®

CIUCOK JINTEPATYPHI
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[2] Fine B., Rosenberger G. Algebraic generalizations of discrete groups. A path
to combinatorial group theory through one-relator products. New York: Marcel
Dekker, 1999.

[3] Vinberg E.B., Kaplinsky Y. Pseudo-finite generalized triangle groups. // London
Math. Soc. Lecture Notes Ser. 2004. V.311. P.564-587.

[4] Williams G. Pseudo-elementary generalized triangle groups. // J. Group Theory.
2007. V. 10. P. 101-115.
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IIAPAMETPUYECKOE CEMEINCTBO TOPOB
P-AJITEBPBI ®PAHK

A TO. Benmkanos, M.U. Kyszuenos, O.A. Mysnsap (Huxxuuit Hosropog,
Poccust)

Han monssmu xapakrepuctuku p = 2,3,5 CYIIECTBYIOT CEPHH IIPO-
cThIX aarebp JIu, KoTopble He SIBISIOTCS HU KJIACCUIECKUMM aJredpaMu
JIu, Hu asrebpamu JIu kapranosckoro tuna. OHON U3 TaKuX cepuil mpu
p = 3 sBusiercsi cepust anrebp ®panx T'(m) ([1] - [3]). Arromopdus-
Mol ajrebp T'(m) uaitnenst B [4]. Anre6por @paHK UMEIOT CTAHIAPTHYIO
GUIBTPAINIO TIYOWHBI 2, WHBAPUAHTHYIO OTHOCUTEIHHO ABTOMOPQPU3-
MOB, L=L_9DL_1DLyD...,codimL_1 =1 ([5]).

B pabore paccmarpusaercst 18-mepHasi npocras p-aarebpa Jlu T'(1).
Top T B puabrpoBanHoii p-aaredpe JIu L HA3bIBAETCS COIIACOBAHHBIM C
yobiBatomeii dbunbrpaiueit {L;}, eciu T N L; sBisiercsa p-uogaarebpoii.
B [6] naiizensl Bce Kiacchl CONPSIZKEHHOCTU OTHOCHTEJIBHO TPYIIILI aB-
TOMOP(MU3IMOB MAaKCUMAJIbHBIX TOPOB, COIVIACOBAHHBIX CO CTAHIAPTHOMN
dunbrpanmeit 8 L = T(1), a Tak:ke J0Ka3aHO, UTO BCe MaKCUMAJbHbBIE
Topsl B T(1) xBymMepHbl u siBisttoTcs nojanarebpavu Kaprana. Hazosem
top 1" Topom oOrero mosioxkenus, ecau 1N L_1 He COAEPKUT TOPOU-
JAJTLHBIX 3JIEMEHTOB. ABTOpaMU MOJIYYEH CJIELyIOIINl Pe3yIbTaT.

Teopema. Kaaccvr cONpANCEHHOCTIU MAKCUMANDHBIT MOPOE 00ULe20
noaosicerus 6 p-aazebpe @pank T(1) obpasyrom napamempuueckoe ce-
meticmeo. Ecau maxcumasvnuill mop He A8AAeMCA MOopom obule2o no-
AODICENUS, O OH C02AaC08aH cO cmandapmnol duasvmpayuet ¢ T(1).
Cywecmsyiom wemuipe KAGCCa CONPAHCEHHOCTNU MAKCUMAALHBLT MOPOS,
COAACOBAHHBLT CO cmandapmuol durvmpayuer.

Pabora monaepxana Pemepanbroii memeBoit mporpammoit «Hayanbre
U HAyJHO-TIe/IarOrHYeCcKre KaJpbl MHHOBAIMOHHOM Poccuny, mmdp mnpo-
exkra HK-1311-13, kourpakt Ne 11945,

CIIUCOK JINTEPATYPHI
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[4] Kysuenos M.U., Mysap O.A. Asromopdusmer anrebp @pank//Becrauxk HHI'Y.
Cep. Maremarnka.-2005.-Beim.1(3)-C.64-75.

[5] Myaap O.A. Makcumasnbable nogaare6pst anrebp Ppank//Becrank HHI'Y. Cep.
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JANCTPUBYTUBHBIE JIEMEHTHBI PEIITETKN
MHOT'OOBPA3UMI ITIOJIVI'PYIIII

B. M. Bepuukos, B. IO. lanpumckuit (Exarepun6ypr, Poccns)?

Dnement x pemerku (L;V,A) HazbiBaeTcst JuCMpPubymMueHbLM, €CIII
Vy,z€ L: xV(yAz)=(xVy) A(zVz2),
CMaHIGPMHBIM, €CIIU
Vy,zeL: (xVy)Az=(xAz)V(yAz),
U MOOYAADHOLM, €CJIN
Yy,z€L: y<z— (zVy)Ahz=(xAz)Vy.

W3BecTHO, UTO BCSIKUit CTAHJAAPTHBIN JIEMEHT IUCTPUOYTUBEH. depes
Vary oboznavaercst MHOTOOOpa3ue MOy TPYIII, 33/ IaHHOE CUCTEMOM TOXK-
nects Y. Tonoxum SL = Var{x = 2% 2y = yz}, My = Var{z?y =
ryr = yr? = 0}, M} = Var{z?y = zyr = y2? = 2129 2, = 0},
My = Var{z? = zyz = 0}, M} = Var{z? = zyz = z129-- 2, =
0}. Yepes SEM oboznauaercss MHOrooOpasue BCEX IOJIYTPYIIIL, & Yepes3
SEM — perieTka BceX MHOTOOOPA3Uii MOTYyTPYIIIL.

Teopema. /Jlas mHoz006pasus nosyepynn V caedyroujue Ycro6us sKeu-
sanenmmvr: a) V — ducmpubymusnoii ssemenm pewemru SEM; 6) V
— cmandapmuonis anemenm pewemku SEM; B) V' cosnadaem ¢ 0dnum
u3 mnoz2000pasut SEM, My, MY, Mo, M5, M1 Vv SL, M} V SL,
MoV SEL, MYV SL, 2de n — npoussosvroe HAMYPAALHOE HUCAO.

W3 sroit Teopembl u npemiiozkernst 1.1 paGorsr [1] BeITekaer

CaencrBue. Besaxutl ducmpubymusnuit anemenm pewemku SEM se-
AAENCA MOOYAAPHOIM INAEMEHTMOM IMOT PEUEMKL.

IPaGora emonHena mpu momreprxke Poccuiickoro dbon/a dyHIaMEHTATBHBIX HC-
cneposanuii (rpant Ne 09-01-12142) u nporpammel «Pa3suTue Hay9HOro moTe€HIUAIA
BBICIIeH IKOJIbI» PelepaIbHOro areHTCTBa 1o obpasoBanuio Poccuiickoit Peepanuu
(mpoext Ne 2.1.1/3537).
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OIMPEAEJIAEMOCTDB BITOJIHE PA3JIO2KMMBIX
I'PVIIII BE3 KPYYEHU A PAHTA 2 CBONMUA
TPYIIITAMNA ABTOMOP®N3MOB

B. K. Bunpnanos (Huxuauit Hosropon, Pocenst)

Bynmem rosoputhb, uTo rpynna A ompegensercss cBoei rpymmoi aBTo-
mopgusmoB B Kiacce rpyun X, ecan u3 Aut(A) = Aut(B), tne B € X,
BCsiKuUil pa3 cieayer, uto A = B.

Fcq — KJ1acc Bcex BIIOJIHE Pa3jIoyKUMBIX IPYHI 6e3 KpyJIeHusl.

7(A) — Tun rpymmst 6e3 Kpydenus panra 1.

Q(G) — MHOXKECTBO THUIIOB NPAMbBIX CjlaraeMbix paura 1 rpymust G €
Fea-

Fcaqi — KJ1acC BIOJIHE PA3/IOKUMBIX IPYII 0€3 KPy9YeHUs TAKUX, UTO
BCe IpsAMbBIC claraeMble paHra 1 UMeOT WJIeMIIOTEeHTHbLIE THUIIbL.

Teopema 1. I'pynna A € Feq,2A = A,r(A) = 2 onpenesiercsi B
9TOM KJIACCe CBOEH IPYIIOH ABTOMOP(HU3MOB TOIJIA H TOJBKO TOIJA, KO-
raa A OHOPOJHAS MOYTH JeuMast TPYIIIA.

Teopema 2. I'pymia A € Feai,2A = A,r(A) = 2 onpeuesiercs
B 9TOM KJIacCe CBOEH I'PYIIOH aBTOMOP(H3MOB TOIJIa U TOJBKO TOLJA,
KOIJ[a OHA OJHODOJHASL.

Teopema 3. I'pynna A € Feai,7(A) = |QG)| = 2 onpenensiercs
B 9TOM KJIacCe CBOEH I'DyHIIoi aBTOMOP(HU3MOB TOIjIa H TOJBKO TOTJA,
gorma A=A, & 7.

PAJINKAJIBI I'PVYIIII, OIIPEJEJIAEMBIE
OUTTUHIOBBIMU ®YHKTOPAMMUI

E. A. Bursko, H. T. Bopo6eer (Burebek, Beaapycs)

B ompenesnennsx u obosnadenusx Mol cieayeM [1]. Byaem mnposogurs
BCE HCCJIEIOBAHUSI B HEKOTOPOM HEILYCTOM KJIacCe KOHEYHBIX Tpyrir il
3aMKHYTOM OTHOCHTEJILHO omeparmii S, Q, N.

IIycts G € U | orobpaxkenue f, KoTopoe KaxKjoit rpymie G CTaBUT B
COOTBETCTBHE HEKOTOpoe MHOXKecTBO ee noarpyun f(G), HaseiBaercs [2]
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GUTTHHTOBBIM (HYHKTOPOM, KOTJA BBITOJHSIIOTCS CJIEIYIONINE YCIOBUSI:
1) ecmm B : G — B(G) — m3omopdusm, to B(f(G)) = f(B(G)); 2) ecn
N GG, 10 (G) N = f(N).

DurTUHrOB (BYHKTOP HA3BIBACTCH COINPSYKEHHBIM, €CJIM JIJIs KasKJIOH
rpyuibl G, muokecTBo f(G) €CTh KJIACC CONPSIXKEHHBIX TOAIDPYIILL.

SamernmM, 9TO M3ydeHne (DUTTUHTOBBIX (DYHKTOPOB 0 HACTOSIIETO
BPEMEHU OTPAHUYINBAJIOCH JINIIL ciydaeM, korjga U = & — xiacc Bcex
pa3pemuMbIx Tpytil. B Hacrosmeit pabore MbI uccaeayeM (pyHKTOPBI 1
VX IPUMEHEHNE K OIMUCAHUIO PAIUKAJIOB B ODIIEM CJIydae, KOTJa yHIBEP-
cyM 4l COCTOUT HE TOJIBKO U3 Pa3penIiuMbIX I'PYIIIL.

ITycrs § — kimace urrunra, torga Radz(G) = {Gg} asasercs co-
HPsZKEeHHBIM (UTTUHIOBBIM byHKTOpOoM. Eciu § = G, To BMmecto Radg
OyseM MCIIOb30BaTh obo3nadenue Rad;.

IIycrb rpynmna G € 4 = G™. Tak Kak B jr060i1 7T-pa3perumoii rpyie
XOJITIOBBI TT-IOAIPYIIIBI CYINeCTBYOT u comnpsixkens! [3], To Hall (G) =
{Gr : G — xoioBa m-noarpymna rpynibsl G} gBisieTcs COUPIZKEHHBIM
GUTTUHTOBBIM (DYHKTOPOM.

ycts § — ximace Ourruara u rpymma G € U = 6™®), Tak kak B
7100071 7 (§F)-paspenuMoii rpyIie §-MHbEKTOPLI CYIIECTBYIOT M COIpPsi-
xkenbl [4], To Injz(G) = {V : V — F-unbekrop rpyunsl G} siBiasiercs
CONPSIZKEHHBIM (DUTTUHTOBBIM (DYHKTOPOM.

ycrs f u g — durrunrossl dynkTopsl, Torga nosuoxuM (f o g)(G) =
{X : X € f(Y) mna nekoropoit moarpynust Y € f(G)}.

Crnenys [2] BBemem

Omnpegaenenne. [lycrs f — GurTuHroB GyHKTOP, T — MHOXKECTBO IIPO-
cThix guces, Torga nojokuM L (f) = (G € U4 : |G : X| — #’-aucio mia
Beex X € f(Q)).

Creytorniasi TeopeMa OIMUCHIBAET METOJ, TOCTPOeHusT KJaccoB Pur-
TuHTa B KJacce Y = € BceX KOHEUHBIX I'PYIII MOCPEJICTBOM MPOU3BOJIb-
HOro (hUTTUHTOBA (DYHKTOPA.

Teopema 1. Ilycrs f — dpurTUHrOB PYHKTOP, T — MHOXKECTBO IIPO-
CTBIX 1nces, Torna kiaace Ly (f) asasercs kinaccom Purruara u L ()&

JlanHast TeopeMa IIO3BOJISIET BBIJENSATH ceMeiicTBa KiaccoB PurruHra
IIPU KOHKPETHBIX 3HAYEHUAX (PyHKTOpPa f.

IIpumepsr. Ilycts U = G7™, nyctb § — kiacc @urrunra, 7 — MHO-
2KECTBO TPOCTHIX [nces, G, — XO/UtoBa T-moarpymmna rpymmnsl G u f —
GuTTUHrOB PYHKTOP.
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1) Ecim f = Radg o Hall,, To kmacc L. (f) = K. (§) — xiacc Bcex Tex
I'PYIII, B KOTOPBIX XOJIJIOBA M-IIOJIIPYIIA SIBIISETCS §-IPYIIIOIf.

2) Ecim f = Injgz u 7 = 7(§F), o knacc Ly (f) = L (§) — xmacc Bcex
TeX PYIIL, B KOTOPHIX §-UHBEKTOP UMEET T -UHJIEKC.

3) Ecm f = Rad, olnjz n 7 = 7(F), To kmace L. (f) = L (F) — xmacc
BCEX TeX I'PYIII, B KOTOPBIX XOJIJIOBA T-TIOITPYIIIIA SIBISETCA HOPMAJILHON
MOJIMPYIIIION HEKOTOPOTO F-MHBEKTOPA.

IlocpencTBOM nMpuMeHeHUsT OHATUST (PUTTUHTOBA (DYHKTOPA JT0KA3a-
Ha CJIe/LyIOIasl TeoOpeMa, KOTOPasl OINCHIBAET CTPOCHNE PAIKAJIOB KJIac-

/
coB @urrunra K, (§), L.(§) u L.(F).

Teopema 2. Ilycts U = &7, myctb § — knacc PurTHHra, T — MHOMXKE-

CTBO IPOCTHIX unces, G, — XOJUIOBa m-MOArpynna rpynmsl G.

1) Ecn C' = (Gr)3, 10 G (G, (3 =Cu

G, (3)/(CY) = O (G/(CY)).

2) Ecm m = 7w(F), V — §-unbekrop rpynust G u C = Coreg, (Vy), TO
2.1) GxNGr,(5) = C u G, (5/(C% = 0x(G/(CY));

2.2) Gz NGy (3) = C n Gry(5)/(C%) = 0 (G/(CY)).
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3

O JIOKAJIBHO HOPMAJIBHBIX KJIACCAX bUTTUHTA

H. T. Bopo6wés, A. B. Typkosckas (Burebek, Benapycn)

Bcee paccmarpuBaeMbie TPYIIBI KOHEYTHBI.

B Teopun kmaccoB @urTUHTa XOPOIIO U3BECTHA CBOUMU ITPUJIOXKEHU-
simu TeopeMa Buteccenons-Tamona [1] o cyliecTBoBaHNN HAUMEHBIIIETO
HETPUBUAJIHHOTO PA3PEINIMMOr0 HOPMAJIHHOTO Kjacca PurTuHra.
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Hanmomunm, gro kimacce Puruara § HasbelBaeTcs HOpMasibHBIM [1] B
kJacce © BceX KOHEUHBIX PA3PENTUMBIM TPYIIIL, €CJIH JJIst JII0OOH rPyIIIbI
G € G eé §-paauKas sBISIETCS §-MaKCUMAJIbHON HOATPYIIION IPYIIIEI
G. Pacimupum 310 HOHSITHE CJIEAYIONIM 00Pa30M.

Onpenenenne. Ilycrs X — HekoTOpSBIN Kitace rpymm. Torma Kiacc
Qurruara § Ha30BEM X-HOPMAJIBHBIM, WM JIOKAJTBHO HOPMAJIBHBIM, €C-
an § C X u gya sioboii rpynnsl G € X eé §-paaukal siBJIsIeTCS MaKCH-
MaJIbHON 13 noarpymni rpyunsl G, IpUHAJIEKAIIX F.

Samerum, uTo B ciydae X = & crenuaibHbIM CiIydaeM X-HOPMAJILHOTO
kitacca OUTTHHTA SBJISIETCS HOPMAJIbHBIN Kjace Purrurra.

Ecm § u $ — ximacesr QurTtunra, TO WX TPOU3BEIEHUEM HA3BIBAIOT
knacc rpynn §9 = (G : G/Gz € $). Yepes &™) ofozmaumm Kiacc
Bcex 7(F)-paspenuMbix rpymm, rjge 7(F) — MHOXKECTBO BCEX IIPOCTBIX
nenureneii rpynn u3 §. Kiaccom @umepa naspisaior [2] knace Purrunra
§, ecau u3 Toro, uro K C H C G, K nopmassna s Gu H/K € M, scerna
crenyer H € §.

Pacmupennem ykazamuoro Beiie pesysiabrara Bireccenomnsg-Tammomna ma
caydait X-HOpMaJIbHBIX KJIaccoB OUTTUHTA SIBJISIETCS CJIEITYIOIAsT

Teopema. Ilycts X — kiacc @umepa, {F;|¢ € I} — mHO)KecTBO X-
HOPMAaJIbHBIX Q-3aMKHYTHIX KyiaccoB @urtunra. Torna ecim § = NS
ng CXC SG”(&), TO § sABJsieTcss X-HOPMAJIBHBIM KitaccoM Durrtunra.

Caencrsue 1[3]. Ilycte X — Q-3amxuyThIil kKitacc Puimnepa, n {F;]i €
I} — MmuOXKecTBO X-HOpMaJIbHBIX KiaccoB Purrunra. Ecim § = N;er§; u
$§ C X CF6, 1o § apnstercss X-HOpMAJIbHBIM KJjtaccoM OurTunra.

B knacce X = G nonygaem

Cuexncrsue 2[1]. Ilepeceuenne a060ro MHOXKECTBA HeeJMHIIHBIX HOD-
MaJbHBIX Ki1accoB OUTTHHTA SBJISETCS HOPMAJIbHBIM KiraccoM Purrua-
ra.
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OIMPEAEJIEHUE T'PVIIII C ITIOMOIIIBIO MHO>KECTB
MOAVJIAPHBIX ®OPM

I'. B. Bockpecenckas (Camapa, Poccus)

[Iycts G — kKoHeunas rpyimna. Kax oMy 31eMeHTy IPYTIIIbl MOYKHO CO-
ITOCTABUTD MOJYJISPHYIO POPMY, HCIOJIB3YsT XaPAKTEPUCTUIECKIE MHOTO-
wrenbl oriepaTopos T'(g), rae T — TouHOe TIpejicTaBIeHne. Bo3HUKaOINe
311eCh MOJYJIsIDHBIE (DOPMBI SBJISIOTCS [IPOU3BEIEHUSIMUA ITa-PyHKITUN
Jenexkunma OT PA3JIMIHBIX APTYMEHTOB. JTO COOTBETCTBUE HA3BIBAET-
csl coorBercTBHEM ¢ moMomipio dpeiim-popm (Frame-shape correspon-
dence). MbI pacckakeM B JIOKJIaje O CBOHCTBAaX 9TON0 COOTBETCTBUS U
PacCCMOTPUM CUTYAIIUIO, KOTJIa OJIHO MJIM HECKOJIBKO MHOYKECTB MOJLYJISIP-
HBIX (POPM, TOCTPOEHHBIX C IOMOIINBIO TOYHBIX IPEICTABJIEHUNA, 00HO-
3Hawno omupenessitor rpynmy. [lomyaaercs "momynspabiit mudp" aas
IPYIIIIGL.

Teopema. Mnootcecmaa ModYsApHoIET HOPM, CIMOAULUE 8 NPABOM CTNOA-
bue caedyrowets mabauysl, 00HO3HAMHO ONPEIEAAIOM COOMEBEMCMEYIO-
WUE 2DYNNDL U3 NeB020 CNONOUQ.

TpyIIIa MOIYJISIDHBIM I€HETHYECKHUN KOJ,
{e} {n*(2)}
Zy {n*(2), n"2(22)} A
{n**(2), n'' 220> (2)}
Z3 {n**(2), n°(32)}
Zy X Za {n**(2), n"2(22)} \
?*(2), 't 22)n (), n'°(22)n*(2)}
Zs P3G, nP(32), m2(22)) A
{(n*%(2), n°(42)n?(22), n*°(22)n*(2)}
Zs {n*1(2), n(52)n"(2)}
Zg {n*X(2), n%(62), n%(32) 12 (22)} \
n?1(2), n*(62)n°(2), n°(32)n8(2), n°(22)n%(2)}
S3 {n*1(2), n%(32) n"2(22)} A
{n?1(2), n°B2)n%(»), n''(22)n?(2)}
Z7 (n*%(2), 73 (7))}
Zg {(n*2(2), n3(82) ,n°(42), n'2(22)}
Z4 X Z3 {n*(z), n°@z), n"7(22)}A
(n?%(2), n%(42), n'2(22), R (22)n%(2), n*(@x)n'%(»)}
Za X 7 X Za {(n*2(2), nZ(22)} A\ i
1?4 (2), n'2(22), n2(22)n8(2), n°(22)n'%(2), n*(22)n'%(2)}
Dy {n*%(2), n°(42), nT2(22)} A
{n**(2), n%(42), n*2(22), n®(22)n%(2), '°(2x)n*(2)}
Qs {n*1(2), n°(42), n"2(22)} A
{(n?4(2), n*(1x)n?22)n*(2), n*(42)n3(2), n*(42)n*(22), n®(22)n3(2)}
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O TO2K/JIECTBE (28) I3 BTOPOI'O IINCBMA
PAMAHYI2KAHA K XAPIN

B. M. Tasnkun (H. Hosropoa, Poccust)

TO)K,ILGCTBO 13 3aroJiIoOBKa MOXKHO 3allCaThb B BH/IE

F2(V=1353)/V2 = (10 + 3v/11)% (26 + 15v/3) 3 (1142}2/@);

(\/17+§\/§+\/25+;\/@)

(6817 + 321\/451) ,
V2
561 + 99v/33 569 + 99/33
( 8 + 8

ol

),

rue nepsas dyukius Bebepa omnpejessiercs pasencrsoM f(w) =
o0

¢ 2 ] (14 ¢2 1), ¢ = €™, Imw > 0.
n=1
ITpodeccop Bepuar ([1]) obHapyKum B 3aMMCHBIX KHUKKaxX Pama-
Hy/KaHa enie 43 TOXKecTBa TaKoro Tula. B J0K/Ia/e OnuchBaeTCs Kak
nostyauTh Bee Takue Toxecrsa. CormacHo Bebepy ([2]) abeseo pacrin-
peane K = k(j(v—D)) mona k = Q(vV—D), tue j(w) — MomysapHbILii
UHBAPUAHT, MOXKHO II0JIyYUTh NPUCOEIUHEHUEM K Kk HEKOTOPOI'O MOHOMA
oo
x or f(w) npu D mewernom u or fi(w) = ¢~ 21 [] (1 — ¢ ') npu D
n=1
gerHoM. B ([3]) aBrop ykasan Bug conpsikeHHBbIX ¢ X B K/k u main ad-
dexruBHBIi asropur™m ux Borauciaenus. I'pynna Fanya K/k ects rpynma
KJIACCOB OOPATHMBIX HIeasoB mopsaaka Z[v —D] u toxnecTsa Tuia ()
BO3HUKAIOT JIUITH KOTJIA YHCJIO KJIACCOB B TVIABHOM pojie paBHO 1 mwim 2. B
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EPBOM CJIy4ae, T. e. Korja D “yinobHoe uncio” Ditaepa, TOXKIeCTBa mepe-
qnciersbl Bebepom u Pamanymkanom. Haxoxk menne T0K/1€CTB BO BTOPOM
CJlydae MPOM3BOAUTCH CJIEAYIONMM 00pasoM. JIis KaxKJ0#l 3JieMeHTap-
Hoii 2-noxrpynubl H 8 Gal(K/k) nauekca 2 cocraBiisieTcst IPOU3BeIeHne
CONpPsi’KEHHBIX K X MHOXuTesei o(x)(o npunamiexkur H). D10 mpous-
BEJICHHE OKa3BIBACTCA eMHHNEH B KBagparmanoMm noie Q(yv/n),n|D, n
JlaJiee Ha3bIBAAETCsl OOBIKHOBEHHBIM MHOYKHUTEJEM. AHAJIOIMIHBIE TIPOU3-
BeJIeHUsT JIJIsT IOATPYIIT MHJEKCA 4 ¢ IIMKIMIeCcKoil (haKTOPTPyYIIION Ha30-
BEM HCKJIIOYUTENbHBIMA MHOKUTeIAMU. OHU SABJISIOTCS KOPHSIMA KBaJl-
paTHbIX ypasHenuil ¢ koadgdunuenramu uz Q(1/n). Hekoropas crenenn
I SBJIAETCS TPOU3BEICHNEM OOBIKHOBEHHBIX ¥ HCKJIIOTATENbHBIX MHOMKH-
teneit. Hampumep,

FAV=TT05) /v/2 = (H5/2)5 (2v/31 + 5v/5) 8 SA1 (2VELEVIL) 3 ]
(V54 +9v3T 4+ /50 + 9v/31) 1 (v/30 + 5v/31 + /26 + 5v/31).

ABTOPOM I0JIyYeHBI TOXKJIECTBA JIJIsI MHOTUX D, B 4aCTHOCTH JIJIsI CJTy-
qaes D = 0(4), koropbIx HeT y PamaHyzKaHa.

IIpoussenen monck myxkubIx D<100000, KoTOpBIX A8 231 3HaYeHne.
ITo-Bumumomy takux D, Kak u ymoOHBIX dHCes, KOHEIHOE YUCIIO.
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BUMAJITEBPBI MAJIBITEBA

M. E. Tonuapos? (Hosocubupck, Poccust)
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Buasrebpsr JIu — 310 ogHOBpeMenno asredbpst JIu u koasredpsr Jlu,
KOYMHOXKEHUE KOTOPBIX sABJsieTcs 1-KonukisoM. Buasnrebpsr Jlu Obuin
BBesieHbl JIpuHdesbaom 1] mis n3yueHus perennii KJIacCuIeckoro ypas-
Henust STura — Bakcrepa. B pa6orax [2, 3] naso onpenesenue 6uaireGpsl
uo Jdpundenbny (I-6uanrebpsl), CBA3aHHOE ¢ HEKOTOPBIM MHOIOOOpa3u-
eM anrebp. B yactHOCTH, OBLIN ONIPE/IEIEHBI ACCONMATUBHBIE U HOPIAHO-
BBl J[-OmayireOphl, a Tak»Ke PacCMOTPEH ACCOIMATUBHBIN aHAJIOT ypaB-
nenuns dura — Bakcrepa u acconmaruBuble J[-6uanrebpbl, CBsI3aHHBIE
¢ pemreHusiMu 3TOro ypasHenusi. Kiacc #fiopaanosbix JI-6masrebp, cpsi-
3aHHBI C HOPIAHOBBIM aHAJOrOM ypaBHeHust ZHra — Bakcrepa, ObL1
ompeeiieH B [4], rue GbIIO OKA3aHO, 9TO BCAKas KOHEYHOMEPHasl Hop-
nanoBa J[-6uanredpa, KOTOpas MOJYIIPOCTa KaK aaredpa, IpUHAIIECKAT
sTOMy Kjaccy. B pabore [5] msywasnucs amprepHaTuBHbe JI-GnanreGpsi
U UX CBsI3b C aJIbTEPHATHUBHBIM ypaBHeHuneM fura-Bakcrepa. B gactHO-
crH, OBLIN OIUCAHBI BCE CTPYKTYPHI ajbrepHaTuBHOll JI-Onairedbpsr Ha
maTpuanoii anrebope Kamm — Jlukcona.

Ounpenesnenune. [Tapa (A, A), rue A — BEKTOPHOE IPOCTPAHCTBO HAJT
F,aA:A— A® A — juHeiiHOoe oTOOpazkeHNe, HA3BIBAETCS K0aA2€0-
poti. Ilpn arom oTobparkenne A HA3BIBACTCS KOYMHOMCEHUEM.

g smementa a € A Gymem ucnosb3osBarh obosnadenue A(a) =
22 a0) ®agz).

Ha npocrpancrse A* onpemennm ymHoxkenue, mnojaras (fg,a) =
= > (fraq))(9,a2)), te f,g € A*;a € An Ala) = Y aq) ® ag). Io-

a

JIydeHHas ajiredpa Ha3blBaeTCsd 0yaavHol aszebpoti Koaurebpsl (A, A).

JyambHast anrebpa A* koanreGpsr (A, A) 3anaér GuMosyabHOe neli-
crBue Ha A, KOTOpoOe OIpeJesisieTcss CjeayonmuM obpasom f — a =
Za(l) <f, a(2)> na+— f= Z<f, a(1)>a(2), rie f € A* u A(a) = Za(l) ®
CL(Q).

IIycts Temepp A — mpousBosibHas ajrebpa, Ha KOTOPOH 3aJaHO KO-
ymuoxkenne A u A* — nyanbaas anrebpa xoaurebpst (A, A). Anrebpa
A 3amaér GuMoysIbHOE JleficTBUe Ha MpOCTpaHCTBe A*, ompejesieHHOe
dopmystamu

<fﬁa7b> = <f7a'b> u <b—/f,(l> = <f7ab>

Paccmorpum npocrpancrso D(A) = A@ A* u 3ana1uM HA HEM yMHO-
JKEHHe, T10J1aras

(at flx(b+g)=(ab+f—=bta—=g)+(fg+f—b+ta—yg).
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Torna D(A) siBnsiercsa obpranoil asirebpoit Hag moaeM F, a A mw A* —
noznaurebpsl B D(A). Aurebpy D(A) 6ynem nHazbiBarh jydsem Jpun-
despaa.

Omnpeaenenne. Ilycts M — npousBosibHOEe MHOroOOpasue F—ajrebp
n A — anrebpa u3 M, Ha KOTOPOIi JONOJTHATEIHHO 33/IAHO0 KOYMHOMKEHHE
A. Torga napy (A, A) 6yuem nazpiBarh M -6uanzetpoti no Apungervay,
eca asrebpa D(A) npunajgiexxur Muoroobpasuto M.

Hamnas pabora mocssiena 6uaaredpam Masbiiesa.

Onpeaenenne. AarukoMMyTaTuBHast ajarebpa M HasbiBaeTCs aJired-
poit MasbrieBa, eciu st JIIOOBIX X, Y, 2,t € M BBIIOTHSETCS

J(2,y,2t) = J(x,y, 2)t,

e J(z,y,2) = (zy)z + (y2)x + (22)y — sAKOOMAH JIEMEHTOB I, Y, 2.
ITycre M — anrebpa Masbnesa. B paGore [6] usyganucs 6uaireGps!

Magbiesa. B gactHocTr, ObLIN HaiIeHBI HEOOXOANMBIE W JTOCTATOTHLIE

ycsioBusl, Ipu KOTopbix napa (M, A) sasisiercsa 6uanrebpoit Masbiesa.

IMycts r = > a; ® b; € M ® M takoit, uto » a; @ b; = — > b; ®
a;. Oupenesum nurelHOe oTobpaxkernune A,(a) = Y a;a ® b; — a; ® ab;.

Jloka3bIBaeTCsT CJIe Iy IoIast
Teopema 1. IMapa (M, A,.) siBasiercst 6uanre6poit Manbriesa toraa u
TOJILKO TOTJa, KOTJa, JJjsl JIIOObIX a,b € M:

Cur(10be1)(10a®1) - Cyp(r)(ab®1®1)—
—(Cu(r)(1©1®a)(1010b) = Cy(r)(b®1®a)— (2)
—Cu(r)(a®b®1),

rae CM(’I") :Zala]®bl®b]+bz®b] ®aiaj +bj ®a¢aj ®b1
ij

B pabore Takzxke onmchBarOTCsS CTPYKTYpbl buaaredpsl Masbiesa Ha
mpocToit HesmmeBoit anaredbpe MasbieBa, y koropoit ayomas puudenbia
He sSIBJISIETCSI TIOJIYIIPOCTOI aredpoii.
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6

DPAKTOPHO AEJIMMBIE I'PVYIIITBI PAHTA 1

O.1. Hassrnosa (Mocksa, Poccust)

PakTOPHO JIeIUMbIe TPYHIBI 0e3 KpyueHus: ObLiu BBegeHbl B 1961 T
P. Boromorrom u P. TIupcom [1]. B 90-e rojasl MHTEHCUBHO U3ydascs
KJIACC CMEIIaHHBIX I'PyII, Ha3biBaeMblli G. Kak 0000Iienne GpaxTopHO
JIEJTUMBIX TPy 6e3 Kpydenus u rpynn u3 kiaacca G B 1998 r. A.A. @o-
MuH 1 Y. Yukiecc B pabore [2] oupezenuin cMmermanubie (GhakToOpHO je-
JINMbIE TPYIIBI U JIOKA3aJId, YTO KATErOPUU CMEIIAHHBIX (PaKTOPHO Jie-
JINMBIX TPYIIIL U TPYII 6€3 KPy4JeHUsI KOHETHOI'O PAHTa, ¢ KBA3UT'OMOMOP-
dusmaMu B KauecTBe MOPMU3MOB, JIBOICTBeHHBI. B rpymmax 6e3 kpyde-
HUsl KOHEYHOTO PAHTa BAXKHYIO POJIb UTPAIOT I'PYNIbI paHra 1. YauThi-
Basi, 9TO JABOMCTBEHHOCTH Y uKjecca— Pomuna coxpanser panr 6e3 Kpy-
YeHUS, U3y IeHNE CMEITAHHBIX (DAKTOPHO JIEJTMMBIX IPYTIIT TaKKe JOJZKHO
OCHOBBIBATLCSI HA CMENIAHHBIX (haKTOPHO JIEJUMBIX Tpynnax panra 1.

Onpenenenne 1. I'pynma A HasbiBaeTcs @arxmopHo deaumots, eciam
OHA HE COJEPXKUT HEHYJIEBBIX MEPUOIUYECKUX JEJUMBIX HOJIPYII, HO
COJIEPKUT TAKYyI0 CBOOOIHYIO noArpymiy F koneuHoro panra, uro A/F
— MepUoMIecKasl JeuMast TPYIIIA.

Hesasucumyto cucremy nopoxknatonmx X = {z1,...,2,} rpymus F
u3 ompejiesienns 1 0y/ieM Ha3bIBATD 6a3UCOM (DAKTOPHO JICJTMMO TPYIITHI
A, a panr rpynnsl F' — panrom (hakTopHO JeJUMON rpymmbt A.

Onpepenenne 2. s sjieMenTa ¢ U3 rpynnbl A u pocToro 9ucia p
OIPENIEJIUM 1My, KaK HaUMEHBIIEEe 1eJI0e HEOTPUIATEIbHOE YHUCIIO TaKoe,
49TO j1eMeHT PP JeJITCs Ha JIIOOYIO CTeneHb ducia p B rpytie A. Ec-
JI TAKOT'O 4HCJIa HE CYIIECTBYET, TO OyJeM cunuTaTh m, = oo. Ilocnemno-
BATEIBLHOCTD (Mp,, My, - .-, Mp, ;- .. ) HABIBACTCS KOTAPAKMEPUCTIUKOY
ssieMeHTa @ B rpynnsl A u o6o3navaercst cochar(a).
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Onpenenenune 3. Koxapaxmepucmuroli HakKTOPHO JETUMOM IPYIIIBI
A panra 1 OyneM HasbIBaTh KOXapaKTEPHUCTHUKY JIHOO0OT0 ee Ha3MCHOIO
ssieMeHTa 1 0603HavaTh cochar(A).

Teopema 1. Ilycmv A — daxmopro deaumasn epynna panea 1 ¢ 6a-
BUCHBIM dnemeHmom T, B — npoussosvras darmopro deaumasn 2pynna
uy € B. Ecau cochar a(x) > cocharp(y), mo cywecmeyem eduncmeen-
noull maxot comomopgusm f: A — B, wmo f(z) =y.

Teopema 2. @axmopro deaumvie 2pynnuv, parea 1 uzomopdro. moada
U TOABKO M020a, k0204 OHU UMEIOM 00UHAKOBVLE KOTAPAKMEPUCTIUKU.

IIycts x = (m,) — OpOM3BOJbHAS XapaKTepHUCTHKA. [l KasKIo-
ro IPOCTOrO YHCIa p BO3bMeM Koiblo K, tme K, = Z/p™Z, ecan

0 <my < oo mmn K, = Zp, ectu m,, = 00. Paccmorpum Komb110

Zy = || Kp. Ecim xapakrepucruka Y HIPUHAJJIEKAT HyJIE€BOMY TH-
peP
Iy, TO OmpefenauM Komblo RX = Q @ Z,. Ecim xapakTepucTuka x He

[IPUHAMIEKAT HYJIEeBOMY THILY, TO OLpeneanM Kombno RX = (1), C Z,.
Teopema 3. Ecau A — daxmopno deaumasn epynna parea 1 xorapax-
mepucmuky X, mo 2pynna A usomopdra addumusHoll epynne KoALUA
RX, a ee koavyo sndomopgpusmos E(A) usomopdro xoavuy RX.
Teopema 4. IIycmo RX u R — daxmopro desumvie epynno. parea
L x = (mp) uk=(kp).

1) Ecau mepasencmeo [x| = [k] ne umeem mecma, mo epynna
Hom (RX, R*) nepuoduueckas, 6ce p-npumaprole KOMNOHEHMVL
KOMOPOU ABAAIOMCA YUKAUYECKUMU 2pynnamu. Fcau ora neko-
Mopo2o NPocmozo “ucaa p evinosnaemcs k, = 0 uau k, = oo,
mo p-npumapnas xomnonewma epynns. Hom (RX, R*) pasna 0.
Ecau 0as nexomopozo npocmozo wucaa p evinoansemes 0 <
kp < 00, mo p-npumapras xomnonenma epynns Hom (RX, R*)
umeem nopadok p™(mekp)

2) Ecau ewnoansemca [x] > [k],mo Hom (RX, R¥) = RX"* B
wacmuocmu, ecau X = K, mo Hom (RX, R¥) = R".
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O ITPUMEHEHUN YCJIOBUNA MUHVNMAJIBHOCTHA
AJIA ITIOATPVYIIIL ITPU NCCJIEJOBAHUN MOAYJIEN
HA I'PYIIITIOBBIMUA KOJIBITAMWN

0.10 . Tamkosa (/IrenponeTpoBck, YKpanHa)

JI.LA Kyp/adeHko BBeJl B pACCMOTpPEHHUE TOHSATHE KOIEHTPAIM3ATOPA
HOJIPYIIBI paccMaTpuBaeMoii rpymmsr [1].

Omnpeaenenne. [lycrs A — RG-mouyiib, rie R — kouibiio, G — rpyiiiia.
Ecin H < G, o dakrop-monyns A/C4(H), paccmarpusaemblii kKak R-
MOJTyJIb, HA3BIBAETCS KOIEHTPAIU3ATOPOM TOArpynmsl H B Momyne A.

O tHUM U3 CAMBIX BaXKHBIX YCJIOBUN KOHEIHOCTU B TEOPUU TPYTIIL SBJISI-
€TCsl YCJIOBUE MUHUMAJILHOCTH JIJIsI OArpymil. B HacTosmeit pabore 310
yCJIOBHE NPUMEHEHO K MCCJIEIOBAHMAIO MOJYJICH HaJl IPYNIIOBBIMUA KOJIb-
IAMU.

Mycrs A - RG-momynb, R — kosbio, G — rpynna, u myctb Lpng (G) -
cucTeMa BCeX TOATPYI rpynmbl (G, KOIEHTPAIN3aTOPbl KOTOPBIX B MO-
qayse A me saBistiorcst HerepoBbiMu R-mopynsmu. Beesem Ha cucreme
Lyund(G) OpsioK OTHOCHTENLHO OBBITHOTO BKJIFOUEHUs oArpy . Ecim
Lund(G) yZ0BIETBODSIET YCIOBUIO MUHUMAJIBHOCTH JIJIsl TIOATPYIH, Oy-
JIEM TOBOPUTD, UTO Ipymmna G yJIOBJIETBOPSET YCIOBUIO MUHUMAIHLHOCTH
JUTsT TIOATPYIII, KOIEHTPAJIM3ATOPhI KOTOPBIX B MOYyJie A He SBJISTIOTCS
HerepoBbIMU R-Mopysisimu, uiu, mpocto, 9to rpynna G yI0BJIeTBOPSIET
ycsopuio min — nnd. B pabore paccmarpusaercs RG-mojyns A, nien-
TPaM3aTOpP KOTOPOro B rpymne G eJInHuYeH.

OCHOBHBIM PE3YJILTATOM PAOOTHI SIBJIAETCS CJIEYIOIAs TeOpeMa.

Teopema. [Iycrs A — RG-Momyiib, G — JIOKAJIBLHO paspeluMast Tpy-
a, yJ0BJIETBOpSIONias ycJIoBuio min — nnd, R — KomMyTaTuBHOE HeTe-
POBO KOJIBIIO, ¥ KOIEHTPAJIU3ATOP Ipyibl G B Momayne A He sIBJIsIeTCs
HerepoBbiM R-momystem. Torma 6o rpymmna G paspemnma, jmbo G ob6-
JIaJIaeT BO3PACTAIONIUM PsOM HOPMAJIbHBIX HOATPYIIT

1=Wy <W; <..<W, =UpenW,, <G,

TaKUM, YTO KOIEHTpaJjm3aTop mnoarpyunsl W, B Mmomyse A siBisiercs
HerepoBbiM R-mozynem, dakropst W, 11/W,, abenesbl jyst n > 0, a
dakrop-rpymna G/W,, — 4epHUKOBCKasi IPYIIIIA.
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O ITPUMEHEHUN YCJIOBNA MNHNMAJIBHOCTNI
JJI4 IIOATPVIIII ITPY NCCJEIOBAHNN MOIYJIEN
HAJ NEJIOYNCJIEHHBIMU I'PYIITIOBBIMUI
KOJIBITAMMI

O. 10. Jamxkosa, E. FO. Ilenecr (duenponerposck, YKpanHa)

B macrosimeit pabore ycjioBue MUHUMAJIBHOCTH JJIsl TOJAIPYIII [IPU-
MEHEHO K HCCJIeJIOBAHUIO MOJYJIEH HAJl IEJOUUCIEHHBIMU TPYIIITOBBIMI
KOJIBIIAMH.

IMycrs A — ZG-Moxynb, Z — KOJIBIO LENbIX duces, U nycrb Linnd (Q)
— cucreMa BCeX MOArpymmn rpymnbl (G, KOIEHTPAIU3aTOPbl KOTOPHIX B
Momyste A He SBIAIOTCS HeTepoBbIMU Z-Moayiasmu (B [1] Gbuio BBEsE-
HO TOHATHUE KOIEHTPAJIU3ATOPA HOArPYIIILI PACCMATPUBAEMOI IPYIIIIbI ).
Ha cucreme Lynd (G) BBeeM HOPSIIOK OTHOCUTEIHHO OOBITHOTO BKIIIOUE-
uus noarpyui. Eciu Lynd (G) yuoBiuerBopsier yCJI0BUIO MUHUMAJIBHOCTH
JUTsT TIOJIrpyII, Oy/IeM TOBOPUTH, YTO rpytia G yIOBIETBOPSIET YCIOBUIO
MUHAMAJIBHOCTH JIJIsI TTOJIIPYIII, KOIIEHTPAJIN3aTOPBI KOTOPBIX B MOJLYJIE
A He SIBJISIFOTCSI HETEPOBBIMU Z-MOJIyJIsIMU, WX, [IPOCTO, UTO Trpymmna G
yaoBsierBopsieT yciaouio min — nnd. B pabore paccmarpusaercs ZG-
MOJTYJIb A, IEHTpan3aTOp KOTOPOro B rpymie G eIuHIIEH.

OcHOBHBIME pe3yJibTaTaMu PabOThI SIBISIOTCS CJEIYIONHE TEOPEMBI.

Teopema 1. Ilycte A — ZG-monynb, G — JIOKAJIBHO pa3pentinMast
rpyIia, YIOBJIETBOPAOAs yCJIOBUI0 min — nnd, ¥ KOIEHTPAIU3aTOD
rpymnbl G B Mojysie A He siBjisieTcsl HeTepoBbiM Z-MosysieM. Torma rpyr-
ma G paspemuma.

Teopema 2. Ilycts A — ZG-Monynb, G — JIOKAJIBHO pa3perinMast
rpyIia, YIOBJIETBOPSIONAsA ycjaoBuio min — nnd, u KOIEHTPAIU3ATOP
rpyunsl G B Mojysie A He siBjisieTcsl HeTepoBbIM Z-MojrysieM. Tormaa rpy-
a G cOZepKUT HOPMAJIBHYIO HIJIBIIOTEHTHYIO IToArpyiny H, Takyto, 9To
dakrop-rpynna G/H — 9epHUKOBCKas Ipymna.
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O I'PVYIIIIE ABTOTOIINI KBA3SUI'P VIIIIHI
M. E. Enucees (H. Hosropoa, Poccust)

Tabnuna Kaiau kBasurpynnsl G(0) sBJgeTcs JIATUHCKUM KBaJPATOM
(JIK) rtak kak ypaBHeHusi a o x = b u x o a = b pemaiorcs OHO-
sHauno. Ksasurpynmst (JIK) HA3BIBAIOTCS M30TOIHBIME, €CJIU a * b =
v(a(a)oB(b)), rue a — mepecTaHOBKA CTPOK, (3 — [IEPECTAHOBKA CTOJIOIIOB,
v - nepeobosnadenue ssnementoB B JIK. Camo npeobpazosanue (a, 3,7)
HA3BIBAETCS M30TOIME, a IPU COBNAJEHUN ONEPANUI * M O — ABTOTOIH-
eit. Eciu « = 3, To aBroTonuio OyaeM Ha3bIBaTh aBTOTONMEN 1-ro poaa.
B wacTHOCTH, aBTOTONMSIME 1-TO POJIA SIBIIAIOTCA ABTOMOPGhU3MBL. ABTO-
TONMHU ¥ aBTOTONUM 1-T0 posia o6pasyor rpynmsl (o6o3HaunM ux AtG un
At;G coorBercrBenno), npudeMm AtG D At;G O AutG. JlokasbiBaercd,
qro | AtG |:| At;G |, tie n — nopsiyiok G.

Kaxmomy JIK mopsizika n MOXKHO B3aMMHO OJIHO3HAYHO COIIOCTABUTH
YIIOPSIZIOUEHHBI HAOOP U3 7 MOJCTAHOBOK, TI0 MIPABUJLY: IIOJCTAHOBKA

“Yi

COOTBETCTBYET YPABHEHUSIM I; © i; = ay. Oupenenum JieficTBrE aBTOTO-
nun (v, 3,7) Ha 3JeMEeHTaX KBA3UIPYIIIbL CJIELYIONIUM 00Pa3oM: ¢ — Ya.
JlokaspiBaeTcst, 9TO Ha moacTaHOBKax Sy coorBercTByromux JIK, 3o
neifcTBre ommChIBaeTCs Tak: S — o~ 'S,[3. Eciu aBroTonus sBiseTcst
aBTOMOPMU3MOM, TO OIIPE/IETIEHHOE TAKUM 00pa30M JefCTBHE COBIAIAET
¢ OOBIYHBIM OIpeJIe/IeHIEeM IeHCTBUS aBTOTOINN.

Uccnemyiorest KBA3UTPyIIIbl ¢ TPAH3UTUBHOM IpyIIoit aproTonuii 1-ro
poaa. [IpumepaMu Takux KBa3UTPYIII sIBJISIIOTCS a0EJIEBBI TPYIIILI TPO-
CTOr0 MOPAIKA U JIeBOAUCTPUOYTUBHBIE (IIPABOJUCTPUOY TUBHbIE) KBA3U-
IPYIIIIGL.

JTokasbIBaeTCs CIeAYIONee yTBEPKICHNE, ABJIAIoneecs 0000IIeHneM
pesyabrara Hoprona u CreiiHa [3]: KBasurpynn ¢ TpaH3UTHBHON Ipyl-
ot aBroronuii 1-ro poja mopsaka 4m + 2 He CyIIeCTBYET.

Sk =
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Unes nokazaTebcTBa 3aKJIIOYAETCS B COMOCTABICHUM KBAa3UTDYIIIE
KOMITAKTHOTO OPUEHTUPOBAHHOTO MHOT00OPA3US CJIEJLYIONUM CIIOCODOM:
1) conocrasnsiem JIK HaGOp MOJICTAHOBOK TAK KAK OIMCAHO BHIIIE;

2) mpeacTaB/IgeM MOJCTAHOBKU B NUKJIOBBIX BUJIAX;

3) KaxKJ0My UKy JnHBL kK (>2) conocraBiisieM OpHEHTHPOBAHHBIMH
k-yrosmbHUK BEPITUHBI KOTOPOrO O0O3HAYEHBI IJIEMEHTAMU ITHUKJIA, Ped-
Pa MMEIOT HAIIPABJIIEHHOCTh, COOTBETCTBYIOILYIO UKy (KOMMYTATUBHOI
KBa3UIPYIIIIE COOTBETCTBYET IIyCTOEe MHOXKECTBO);

4) MHOTOYTOJIbHUKY CKJIEMBAIOTCS 110 IPOTHUBONOJIOKHO OPUEHTHPO-
BaHHBIM peOpaM, CBSI3BIBAIOIIUM Iapy OIUHAKOBO ODO3HAYEHHBIX BEP-
TITHH.

Xapakrepucruka Diijepa, KaKk U3BECTHO deTHA [2], yero He mosyda-
ercs I KBa3UTPYIIIBI MOpsijKa 4m-+2, ¢ TPAH3UTUBHOW I'PYIIION aB-
TOTONUI, TO €CTh TaKuX KBasurpymi Her. OT/e/IbHO pacCMaTpPUBAIOTCS
KOMMYTATUBHBIE KBA3UTDYIIIIhI.
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O -CYITEPINPPEPEHIIMPOBAHUAX ITPOCTBIX
CVYIIEPAJITEBP NMOPOJAHOBOU CKOBKMH *

B. H. 2Kenabun, 1. B. Kaiiroponos (Hosocubupck, Poccus)

Opaum u3 06001eHnit 0OBIKHOBEHHOTO T dhepeHInpoBatus aareo-
pPbl siBjIsteTcs NOHsTHE §-audepeHupoBanus aaredpbl, KOTOpoe Obl-
n0 BBesieHO B pabore B.T.®@umunosa [1]. Tlog §-nuddepenimposannem
MBI IOHUMAEM (@ — JINHETHOe 0TOOparkeHue ajaredbpbl, YIA0BIETBOPSIONIEe

3Pa6oTa BLImOMIHEHA npu nogaepxkke ABIIIT Pocobpazosanus "Passurne HaydHO-
ro morennmasia Boiciei mkosbt" (nmpoekr 2.1.1.419), rpanta PO®U 09-01-00157-A,
Cogsera no rpanram Ilpesunenta PO j1yis H0/AepKKI MOJIOJBIX POCCUACKUX YUEHBIX
n Bepymux HaydHbIX mKos (mpoextst HIII-3669.2010.1, M/1-2438.2009.1), unrerpa-
muonnroro npoekta CO PAH Ne97, ®IIII “Hayunble n HayYHO-TIEJArOrnyecKre Kaipbl
nuHOBanuoHHO# Poccnn” ma 2009-2013 rr. (roc. xonrpakt Ne 02.740.11.0429).
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yerosuio p(zy) = d(p(r)y + xp(y)). OTMmeTn™, daTo HapsLy ¢ 0600IIe-
HueM auddepennupoBanns, 0-auddepeHimpopanne 0600IaeT TakxKe U
nonsitre antuaudbeperimposanus (T.e. Ipu § = —1), KOTOpoe paccmaT-
puBajoCch B paborax [2, 3], rue, B 4aCTHOCTH, GBI [IPUBEJEHBI HEKOTO-
pble IpUMEPhI HEHYJIEBBIX aHTuAnMG depennupoBannit aareop Jlu. B pa-
6orax B.T.®@uaunnosa [1, 4, 5] paccmarpusanucs 0-auddepennuposa-
HUSI IEPBUYIHBIX AJIBTEPHATHBHBIX, JIMEBBIX M MAJIBIIEBCKUX ajareop. Tam
OBLIO JIOKA3aHO, YTO HEPBUYHDBIE AJIbTEPHATHBHBIE, MAJIBIIEBCKUE HEJIH-
€BBI U JINEBBI aJIreOpbl 00JIaJIArOIIe HEBBIPOXKIEHHON CHMMETPUYIECKON
MHBAPUAHTHOW OMIMHEITHON (DOPMOIl He UMEOT HEeTPUBUAIBHBIX §-1ud-
depennupoBanmit; ObUI TPUBEIEH MPUMED HETPUBUAJIBLHOTO %—;};H(bcbe—
peHIMpoBanus (T.e. He sIBJILIONIErOCs JIEMEHTOM LEHTPOIa aareGpbl)
JIJIsI TIPOCTOM OGecKoHeuHoMepHoit anredpbl Burra Wi u moka3zaHno, ITO
nepBuyiHas ajrebpa Jlu He mmeer HeHyJieBbIX §-audpepeHImpoBaHuit
npu § # —1,0, %, 1. B maabmeitmem, ucciaemoBanue 0-auddepeHimpo-
Banuii 66110 npono/keno V.B.Kaiiropomossim. B paborax [6, 7, 8] 66110
MMOKA3aHO, YTO MPOCThIE KOHETHOMEPHBIE HOPIAHOBBI U JINEBBI CyTepaJi-
reOphl HaJl aJireOpandecK 3aMKHYTHIM [TOJIEM XapAKTEPUCTUKU HYJIb HE
UMEIOT HeTPUBHUAJIBHBIX J-TuddepeniimpoBanuii u d-cymepinddepeHiim-
poBaHUil; a TakKe, OBLIO MOKA3aHO, YTO MOJIYIPOCTbIE KOHETHOMEPHBIE
HOPIAHOBBI AJIr€OPhI HAJT TIOJIEM XaPAKTEPUCTUKU OTJIUIHON OT 2 He 00-
JIAJIAI0T HeTPUBHAILHBIME J-Tud depeHnupoBanusyMu. B ganbreiiem,
pesynbrarel [7] Gbin 0606menst B pabore I1.3ycmanosuda [9]. VM 6bi-
710 aHo onmcanue J-(cymep)auddbepeHIMpoBaHnii MEPBUIHBIX CyTIEPA-
re6p JIu. A mmeHHO, OBLIO JOKA3aHO, YTO [EPBUYHAs cylepaJjredpa Jlu
HAJ| OJIEM XapaKTEPUCTUKK # 2,3 He uMeeT HEHyJIeBbIX J-(cynep)maud-
depentuposanuii mpu § # —1,0, %, 1. Takxke UM OBLIO OIKUCAHO IIPO-
CTPAHCTBO %—(cynep);m(b(i)epeHquOBaHHﬂ JIJIsI COBEPIIIEHHBIX CyIepaJ-
re6p Jlu A, T.e. ¢ ycaosuem A = [A, A] u HyJeBbIM TeHTpOM. BbLIO
[MOKA3aHO, YTO MPOCTPAHCTBO %—(CyHep),ILI/Id)(i)epeHHI/IpOBaHI/If/'I Taxoii Ccy-
neparebpsl JIu A ¢ HEBBIPOKIEHHOU CYNMEePCUMMETPUYECKON WHBapH-
AHTHOI GusMHelHo dhopMoii coBrasaer ¢ (Cynep)neHTpoiIoM cynepad-
rebper A. Takxke, I1.3ycMaHOBUY Jajl HOJIOXKHUTEIBHBI OTBET Ha BO-
1

npoc B.T.Quunmnosa o cymecTBOBAHMYU JeIUTeNell Hy/lsd B KOJbIE -

muddepeHnmpoBanuii epBruaHON aare6pst JIu, nocrapieHHbI B [4].
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Ompenenum cynepasrebpy, HazbiBaeMyto ayoss Kanropa. I[lycrs ' =
Ty + 'y — accormuaTuBHas CyHIepKOMMYTAaTUBHAs Cymnepaarebpa ¢ eau-
muneii 1 u {, } : ' — I' — cynepkococummMerputieckoe Guiuneiinoe 0To6-
paxkeHue, KOTOpoe Mbl OyieMm Ha3biBaTh cKOOKoil. Ilo cymepasredope I’
u ckobke {,} moxno nocrpouts cynepairedpy J(T,{,}). Paccmorpum
J(I,{,}) =T ®T'z — upsamyio cymMMy HpPOCTPAHCTB, rje I'x — uzoMmopd-
Has Korus rnpocrpanctsa . Ilycts a, b — omHopoanbie smeMenTs u3 1.
Torna onepanus ymuoxkenust - Ha J(T, {, }) onpenensierca dpopmymamu

a-b=ab,a-bxr = (ab)x,ax - b= (—1)"®) (ab)z,ax - bx = (=1)*®{a, b}.

IMonoxkum A =To+ Tz, M =T +Tox. Torma J(I',{,}) = A+ M —
Zo-TpajynpoBaHHas ajaredpa.

Ckobka {, } HasweiBaercs fiopmaHoBoii, ecau cynepanrebpa J(T',{,})
SIBJISIETCsT IOPIAHOBOM CyTiepasrebpoii.

B ciyuae, xorpa ckobka {,} cynepasirebper I' umeer suz {a,b} =
D(a)b—aD(b), tne D — yernoe nuddepennuposanue cynepairetpsr I,
cynepasrebpa J(T', {, }) HaspiBaeTcs cynepanreGpoii BEKTOPHOTO THIIA.

s dpukcupoBanHOro j1eMeHTa § € F' onpenesnum nousitue J-cyrep-
juddepentupoanusi cynepayredbpsel A = Ay @ A;. OgHOpOIHOE TUHET-
Hoe orobpaxkenue ¢ : A — A Gynem HazbIBaTL J-cynepdugddepeniyupo-
6AHUEM, €CITA JJIs OJHOPOJHBIX X,y € A BBIIOJHEHO

elay) = dlp(@)y+ (—1)PPCp(y)).

Pacemorpum cynepasrebpy Jlu A = Ag+ Ay u 3adukcupyem 3j1eMeHT
x € A;. Torna R, : y — zy gBasiercs HeYeTHBIM cytepauddeperimpo-
BaHMeM cymepaire6psl A u ero derHocts p(R;) = i.

IMox, cynepuentpoiinom I'y(A) cynepanrebpor A Mbl GyeM HOHEMATD
MHOKECTBO BCEX OJJHOPOJHBIX JIMHEHHBIX OoTOoOparkeHuit y : A — A, st
MIPOUBBOJIBHBIX OJJHOPOJIHBIX JIEMEHTOB @, b YIOBJIETBOPSIONINX YCIOBUIO

x(ab) = x(a)b = (~1)"VPWax(b).

Omnpenesnenne 1-cynepnddepeHImpoBanus COBIIAIAECT C OLPEIEICHN-
eM oObraHOTO Ccynepauddepenuposanus; 0-cymepauddepeHnupoBaH-
€M SBJISIETCS TTPOU3BOJILHBIN SHIOMOPGU3M (o cymepaiaredpsl A Takoit,
aro ¢(A?) = 0. Henynesoe -cymnepauddepermpoBaneM OyieM Cuu-
TaTh HeTPUBHAIBHBIM, ectn 6 # 0,1 necom § = 1, 1o ¢ ¢ I's(A).

Pesynbrarom uccienosanuii 0-(cynep)muddepennupoBanuii mpocTbix

YHUTAJBHBIX CyTepaaredp HOpIaAHOBBIX CKODOOK sIBJISIETCs CJIELYIOIIAsT
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Teopewma 1. ITyems J = J(I',{, }) — npocmas ynumasvnasn cynepas-
2ebpa opdanosvix ckobok Had NOAEM TAPAKMEPUCTIUKY OMAUNHOT O,
2. Toeda aubo J me umeem Hempusuasvhuix O-duddepenyuposarut u
d-cynepduddepenyuposanuti, aubo J— cynepaszebpa 6eKMOPHO20 MU~
na. Feau J — cynepanzebpa sexmoporozo muna, mo npu 0 # % cy-
nepanzebpa J ne umeem mempusuarvhulr 0-duddeperyuposanul u §-
cynepdugpeperyuposanuti. Kasrcdoe %-0ug§g§epeuuup06aﬂue ABAAENCA
YETHDOIM %—cynepé)ugﬁgﬁepenuupoeanuem U MHOIAHCECTNGO %—cynep@ugﬁ&e—
penyuposanul cosnadaem ¢ R*(J) = {R,|z € To UT1}, npuuem npu
D(z) # 0 omobpaoicerue R, 6ydem A8A4MbCA HEMPUBUGAHBIM %—cynep—
Jupeperyuposaruem.

Omupenennm cynepanrebpy B(n,m). Ilycts F — asnrebGpaudeckn 3a-
MKHyTOe T1I0Jie Xapakrepuctuku p > 2. Ilojmoxum B(m) =
= Flay,...,an|a’ = 0] — anrebpa yce1eHHBIX MHOTOYWIEHOB OT MM 9eT-
HbIX 11epeMennbiX. [lycrs G(n) — cynepanrebpa ['paccmana ¢ mopoxia-
fommmu 1,&q, ..., &,. Torma B(m,n) = B(m) ® G(n) — acconuaTuBHO-
CYNEPKOMMYTATUBHAs CyTiepaiarebpa.

[Tonb3ysich KaaccupUKAIMOHHON TEOPEMOI JIJIsl yHUTAIBHBIX IIPOCTHIX
KOHEYHOMEDHBIX HOPJAHOBBIX cynepasre6p [10], Mbl mosydaem

Teopema 2. ITycmv J — npocmas YHUmMAasoHAA KOHEUWHOMEPHAA TOp-
darosa cynepaszebpa Had ar2efpauiecky 3aMKHYMbLM NOAEM TAPAKMEe-
pucmuxu p # 2. Toeda aubo J ne umeem wempusuasvroir 6-dugde-
peryuposaruli u d-cynepduddepenyuposarut, aubo J — cynepanzed-
Pa BEKMOPHO20 MUNG HAO Nosem Tapaxmepucmuky p > 2. Eeau J =
J(B(m,n),{,}) — cynepaazebpa sexmoprozo muna, mo npu 0 # % cy-
nepanzebpa J wne umeem HempusuasvHur §-duddepenyuposarnuid u §-
cynepdudeperyuposanudi, Kasrcdoe %—dugﬁd}epeﬁu,upoeanue ABNAECTNCA
YETHDOIM %—cynep@uééepenu,upoeanue,/w, NPOCMPAHCMEO %—cynep@udi&e—
peryuposanuls cosnadaem ¢ R*(J) = {R,|z € B(m,n)o U B(m,n)1},
npuuem npu D(z) # 0 omobpasicenue R, 6ydem sAeasmbes HEMPUBU-
ANOHBIM %-cynep@ugﬁgﬁepenuupoeauuem,
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6

O CBOMCTBAX HEHUJIBIIOTEHTHBIX
OJHOITOPO2KJEHHBIX 7-3AMKHYTBIX
w-KOMITIOSNIIMOHHBIX ®OPMAIINN

I1. A. YKusnesckuii (Tomens, Berapycs)

Bce paccMaTpuBaeMble IPYIIIBI IIPEINOJATAI0TC KOHEIHBIMEA. VICTIO/Ib-
3yeMble onpe/iesieHnst 1 0003HaueHNsI MOXKHO Hafitu B [1, 2].

Hamomawmm, 9rto ecim £ — IPOU3BOJIBHBIN HEIyCTOM KJjiacc abejie-
BBIX OPOCTHIX Ipynn U w = 7(L£), To Beskyio dbyHkimio Buga f :
wU{w'} — {dopmaruu rpyumn}, IpUHIMAIOILYIO OJUHAKOBbIE 3HAUCHUSI
HA M30MOP(MHBIX TPYTIAX, HA3BIBAIOT W-KOMIIO3UITMOHHBIM CITy THHKOM.
Canenys [2], ayst BCSIKOTO w-KOMIIO3UIIMOHHOTO CIIyTHUKA, | MOJIOKUAM

CF,(f) ={G | G/Ru(G) € f(v') n G/C?(G) € f(p)
st Beex p € m(Com(G)) Nw,

rae Com(G) — MHOXKeCTBO BCeX abeseBbIX KOMIIO3UIMOHHBIX (haKTo-
poB rpyunsl G, R,(G) — HanGoJblias HOPMaJbHAS paspeliuMas w-
noarpynna rpyunsl G u CP(G) — nepecedenne HeHTPAIU3aTOPOB BCEX
TeX IVIaBHBIX (HDaKTOPOB rpynmbl (G, y KOTOPBIX KOMIIO3UIMOHHBIE (haK-
TOPBI UMEIOT NMOPAIOK p (eciau Takux (GakTopoB y rpyuusl G Her, TO
nosnaraior CP(G) = G). Eciu dopmanusa § takosa, aro § = CF,(f)
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JJISE HEKOTOPOTO W-KOMIIO3UITMOHHOT'O CIIyTHUKA f, TO TOBOPST, YTO OHA
W-KOMIO3UIMOHHA, a [ — w-KOMITO3UITMOHHBII CIIyTHUK 3TON (hopMarnmu.

IMoxrpynmosbivm dyuakTopoM (B cmbicie A.H. Ckubbi [1]) HasbiBaeT-
csl BCsIKOEe OTOOpaskeHue T, COIOCTABJIAOIIee KaxKIoi rpymne G Takyio
cucremy ee noarpym 7(G), aro:

1) G e 7(G);

2) mas Besikoro suumopdusma ¢ @ A — B u g mobbix rpyun H €
7(A), T € 7(B) umeer mecro H? € 7(B), H? ' € 7(A).

3aMeTHM, ITO MBI PACCMATPUBAEM TOJIHKO TAKUE TOATPYIIIOBbIE Dy HK-
TOPBI T, 9TO JIs J11060# rpynnbl G MHOXKecTBO T((G) COMEPKUTCS BO
MHOXKECTBE BCEX CYOHOPMAJIBHBIX MOArPYI rpymsl G.

Knacce rpynn § nasepiBaercst 7-3aMKHYTBIM, ecian 7(G) C § mig Jio-
6oit rpynmel G € §. Ecan w-kommnoszunuonnast hopMarust § siBJISIeTCs
T-3aMKHYTOM, TO § HA3BIBAIOT T-3aMKHYTOI Ww-KOMITO3UITHOHHOM (hpopma-
uen.

[Tepeceuenne Bcex T-3aMKHYTBIX w-KOMIIO3UITMOHHBIX (hopManuii, co-
JepKkaiux JaHHyio rpymniny (G, CHOBa SIBJISIETCS T-3aMKHYTON w-KOM-
no3unnoHHo# opmarueit. Takyio (opMaIuio HA3BIBAIOT OIHOTIOPOK-
JIEHHO# ] -cbopManueil nim OJHOIIOPOXKIEHHON T-3aMKHYTOIl W-KOMIIO-
3UNUOHHON dopMmarueir, u obosnadaor ¢ form G.

IIyctb § 1 $ — T-3aMKHYThIe W-KOMIIO3UIIMOHHBIE (hbopmaruu u §) C F.
Torya depes3 §/7§) 0603HAUAIOT PENIETKY BCEX T-3AMKHYTBIX W-KOMIIO-
BUIMOHHBIX (POPMAITNil, 3AKIIOIEHHBIX MEXKITYy ) U §.

IIycts § — mpomsBoJibHAS T-3aMKHYTasT w-KOMITO3UITMOHHAsT (hopMa-
s, O — dbopmaliyst BcexX HUIBIIOTEHTHBIX IPYIIIL. Toraa, eciu pereTKa
F/TF NN umeer KOHEUHYIO JUIUHY M, TO TOBOPAT, uTo N7 -nedexr (wim,
uHave, HUIBIOTEHTHBIH ¢ -fedekT) dopmanuy § KOHEYeH U PaBeH m.

PasBuBasi ocHOBHBIE pe3yJbTaThl PA0OTHI [3], HAMU JIOKA3AHBI CJIeLy-
IOII[€ TEOPEMBI.

Teopema 1. B kaotcdoli HEHUALNOMEHMHOT 00HONOPOHCIEHHOT T-
3aMKERYMOT W-KOMNOZUYUOHHOT HOPMAUUL COOEPAHCUMCA AUULD KOHEU-
HOE MHOICECTNGO T -3AMEHYMBLT W-KOMNOSULUUOHHLT NOOPOPMAUUT, € HU-
avnomenmusim c,-depexmonm 1.

Teopema 2. ITycmv § — HEHUALNLOMEHMHAA 00HONOPOHCOEHHAA T -
BAMKHYMAS W-KOMNO3UYUoHHAA Popmayus u F/IF NN — pewemrxa c
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donosnenuamu. Tozda kaotcoud snemenm M pewemxu F/TF NN npeo-
cmasum 6 eude M = VI(FNNVL H; | i € I), ede {9, |i € I} — na-
60p 6CET MUHUMANLHOIL T-3AMEHYMBLE W-KOMNOSUYUOHHBIT HEHUADTLO-
menmuoir popmayutl, codeporcawyurcs 6 M.
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O ITEPECEYEHUNAX CNJIOBCKUX 2-IIOZATPVIIII B
I'PVYIIIIAX ABTOMOP®N3MOB I'PVIIII JINEBA THUIITA
HA ITOJIEM IIOPAJKA TP

B.U. 3enkos (Exarepuntypr, Poccus)

B pabore [1, caencrue C] 6buI0 JIOKa3aHO, UTO B JIE060H KOHEUHOM
rpymme G Jiist IPOCTOrO YUCHIa P U CHIIOBCKO# p-roarpymbl P HaityTes
TaKme 3JIeMeHTHl £ U Y, uto PN P* N PY = O,(G), rme O,(G) o3uataer
HaMOOJIBIITYI0 HOPMAJIBHYIO p-ToArpyy rpymnmsl P. Tak Kak moarpyima
Op(G) nexur B moboit cumoBckoit p-moarpymmne u3 G, To 6e3 orpaHu-
YeHUsl OOIIHOCTH, U3ydas Mepecedenns CHIIOBCKUX P-IIOJIPYII, MOYKHO
caurarh, 910 O,(G) = 1. BosHuKaeT BOIPOC: IPH KAKHUX YCJIOBHSIX HA
rpyuny G B coornonieann P N P* N PY = 1 M0XKHO 00OHTHCH TOJIHKO
OJTHUM 3JIEMEHTOM, T. €. KOTjJa B rpynne G Hai{eTcss TaKoil JeMEeHT 2,
aro PN P? = 17 B obmeM citydae Jjisi TPOCTOTO YHCJIA P, PABHOTO 2
nian aucsty MepceHHa, MOYKHO ITOCTPOUTH KOHEUHYIO rpyminy G ¢ ycio-
sueM O,(G) = 1, B KOTOPOIi [yIst CHIIOBCKO} p-IOArPYNIbl P BBIIOIHEHO
coorrortenue PN P? # 1 nya joboro z € G. Vlecropudecku mepBbie MpH-
Mepbl TAKUX TPYII HosgBriuch B pabore Vo [2] u 6wt paspermmmbivu
IPYIIIAMHA.

Cutydait Hepa3peIUMbIX TPYII Ha MPOTIKEHUN TPUIIATH C JIHIITHIM
Jet mocsie paborbl VITO ocraBasicsi HEUCCJIEJOBAHHBIM, JlaXke He ObLIOo
OITyDJINKOBAHO HU OJIHOTO IIpUMepa HepaspernmuMmoil rpyuibl (G, B KOTO-
poit O,(G) = 1 u mo6ble ABe CUIOBCKHE P-LIOATPYNILI IE€PECEKAIOTCS
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HeTpuBHaJbHO. Bosiee Toro, B padore [3| ObLIo JOKAa3aHO, YTO B JIO-
6oit mpocroit Heabesneroit rpymmne G st 000N CUJIOBCKON TIOJATPYTI-
nel P u3 G maiinercss takoit sjmement z € G, ywro PN P? = 1. On-
Hako B rpyune G ~ Aut(Lo(7)) srobble jBe CHJIOBCKHE 2-TIOJTPYIIIbI
HepeceKarTcss HeTpuBnaabHo, Xors |Aut(La(7)) : Inn(La(7)) = 2)| u B
Inn(Ly(7)) ~ Lo(7) naiimyTcsa aBe CHIOBCKHE 2-HOJAIDYIIILI, KOTOPbIE
[IEPECEKAIOTCS TI0 €JIMHUTIE. TakuM 06pa3oM, paccMaTpUBas CIydail Ipo-
U3BOJIBHON KoHeuHOH rpymnsl G ¢ yeaosueMm O,(G) = 1, B KoTopoii s
CHJIOBCKOH p-nioarpymnsl P u jo6oro sjaementa © € (G BBIIOJHAETCS
ycsosue PN P¥ £ 1, B IepByIo o4epeb Hy»KHO U3yIUTh [TOUTH IIPOCTHIE
I'PYIIBI C 3TAM YCJIOBHEM.

['aBHBIM HHCTPYMEHTOM U3y IE€HUS IEPECETCHINA CUTTOBCKAX TOTPYIIIT
B KOHEYHBIX IDyHIax ssisgercs mapamerp l,(G), KOTOpBIit MBI ceiidac
BBezieM. PaceMoTpuM KoHeuHyio rpymiy G ¢ CHJIOBCKON p-TIOArpyNHoit
P u ycmosuem O,(G) = 1. Ilycts X = {P9 | PANP = 1,9 € G}.
Torma moarpynmna P neficTByeT conmpszKeHUSIMU Ha, MHOKecTBe X . Uepes
l,(G) obosmasmM mcmo opbut mpu sToM meiicrsun. Torma, K mpuMmepy,
B ClIydae IPocToii HeabeseBoil rpymmer G uMeeM [, (G) > 0, HOCKOIBKY
B G mafimerca snemeHT x Takoif, uro P N P* = 1, HO B TO Ke Bpe-
ms lo(Aut(Lo(7))) = 0. 3uauenus napamerpa l,(G1) &1 HEKOTOPOi
rpyunsl G BbigcHgerca B [1, gemma 3.12], orkyzna ciemyer, 9ro, 3Has
ancio [,(G1), MOKHO BHMHCIUTS 1ucio l,(G1 ! Zy,). B wactHOCTH, PR
I,(G1) > 3 mepasenctso [,(G1) < [,(G11Z,) cupaBenanBo Ijis BCex
[IPOCTBIX YUCEJI P, & B CJIydae HEYETHOIO IIPOCTOrO YUC/Ia P JAHHOE HEpa-
BEHCTBO CIpaBemIuBo gaxe upu [,(Gy) > 2. C apyroit cropoHsI, ecin
l,(G1) =1u Ng, (P1) = P, gna P, € Syl(G1), o Beerma l,(G11Z,) =0,
a npu p = 2 gaxe B ciaydae, korja l2(G1) = 2 u Ng,(P) = P nis
Py € Syl(Gh), mmeem 15(G1 1 Z3) = 1 m 1o((G1 1 Z2) 1 Z3) = 0. Kakos
JKe MEXaHW3M IpUMeHeHust 3Toro mapamerpa’ leno B ToM, 4TO ecin
paspemumblit pagukan S(G) rpynnst G Herpusuasen u 1,(S(G)) = 0,
to [,(G) = 0 u crpoenne S(G) omuceiBaercs B [1, Teopema B (1)].
IIycrs 1,(S(G)) > 0. Torma o [1, memma 3.2] u3 pasencrsa [,(G) = 0
caenyer, uaro 1,(G/S(G)) = 0. Urak, moxkno cuurars, uro S(G) = 1
u G = E(G)P. I'pyuna G neficrByer CONPSZKEHUsIME HA MHOXKECTBE
{K1,Ks,...K,} komnorent u3 E(G) u 1o [1, nemma 3.14] uzomopdno
BKJIQIBIBAETCSI TIPU STOM B MPSIMOE [TPOU3BEJICHUE H?:l Autc(K;) U Sh,,
rae k — aucio G-opbut, n; — amuna, a K; — npeacraBuTresis i-it opOUTHI
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npu 3ToM sedicteun, Autg(K;) — rpymna WHIYMUPOBAHHBIX aBTOMOD-
dusmos kommonentsr K;. Cilydail HEYETHOrO MPOCTOrO YHCTIA P IIOJI-
HOCTBIO paccMoTpeH B [1, Teopema B (2a)]. ITosromy MOXKHO cuuTaTh,
9TO p = 2 M TAaK KaK CHJIOBCKAs 2-TIOArpYyIIa u3 S, MOKET OLITH IIpe-
CTaBJIeHa KaK IIPSMOe IPOU3BEJeHIE HEKOTOPBIX CILIETEHHM, TO U 3/1eCh
NPUMEHAM OMMCAHHBI BBIMIE MEXAHU3M NMpuUMeHeHus mapamerpa lo(G).
A nmenno, Ml BuauM, 4ro B rpyune G ¢ S(G) = 1 ycnosue I3(G) = 0
MOXKET BBITOJHITHCS TOJBKO B ciydae, Korga lo(Autq(K;)) < 2 mus
HeKoTOpoil kKommonenThl K;. CrenoBare/ibHO, 3a/1a9a U3YUEHUS [TPOU3-
BOJIbHO# Koneunoit rpymubsl G ¢ yenaosusymu S(G) = 1 u l3(G) = 0 cso-
JIATCS K U3YYEHUIO IIOYTU NPOCThIX rpymn K rakux, 9o lo(K) < 2.

I'pynmer K ¢ HOKOJIEM JIMeBa TUIIA HAJL IOJIEM MOPAIKa 3 C YyCJIOBUEM
I5(K) < 2 paccMOTpeHBI B [4] I7IsT KJIACCHYIECKOTO TOKOJIsI JINEBA, PAHTa
He Bbime 4 u B [5] /U1 HCKITIOUUTEILHOrO TIOKOJIS.

B nacrosmeit pabote qokasana

Teopema. ITycmo K — Koneunas npocmas epynna Auea muna Haod
noaem nopsaoka 3 u Inn(K) < G < Aut(K). Ecauls(G) < 2, mo K uso-
mopgna Us(3) uau PSpy(3), npuuem lo(PSps(3)) =1, 12(Us(3)) =2 u
lo(Aut(PSp4s(3))) = lo(Aut(U3(3))) = 1. Kpome moeo, lo(Aut(PSps(3)N
ZQ) = 1, a lg(AUt(U:g(S)) { ZQ) =0.

Pa6ora Boinoanena pu dbunancosoit noggepxke POPU (upoexr 10-
01-00324), uporpammbl Orzesenus Maremarndeckux nayk PAH u npo-
rpamm coBMecTHBIX uccaenoBanuit YpO PAH ¢ CO PAH u HAH Bena-

pycu.
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KOTOMOJIOTN XOXIIINJIBJIA AJITEBP
KBATEPHUOHHOTI'O TUITA: CEPUA Q(28):(k,s,a,c) HAL
ITOJIEM XAPAKTEPUNCTUKN HE 2

A. A. Usanos (C.-IlerepGypr, Poccus)

AJrebpbl IUSAPAILHOIO, HOJIYAUIPAJIBHOI0 U KBATEPHUOHHOI'O TH-
110B BO3HUKJIM B paborax K. DpamaH mpu KjaaccudUKaIu IPYIIIIOBBIX
6JI0KOB, nMerImuX pyuHoil Tun npeacrasierns (cM. [3]). Koromonornn
XOXIUJIb 1A STBJISTIOTCST MHBAPUAHTOM TTPOU3BOIHON 9KBUBAJIEHTHOCTH aJI-
re6p. ITosToMy UX BLIYUC/IEHNE IIOMOraeT PellaTh pa3aindHble Kiaccudu-
KaIMOHHbIE 33/1a41 TEOPHUH IIPEICTABICHUIA.

[Iycts R — xoneunomepnas ajrebpa naj motemM K, A = R = R®g
R°P — eé obepTrIBatolias ajaredbpa,

HH*(R) =P _ HH"(R) =P

— eé ayrebpa KOromoJsioruii XOoXIuibaa. 110y IeH bl pe3yIbTaT sB-
JsieTcsl pojosKeHneM pabor [1], [2], B KOTOpbIX ajre6pa KOroMoJIoruii
Xoxmubaa OblIa BIYUCIEHA [l ajre0p KBATEPHUOHHOIO THUIA, CEPUU
Q(28B)1(k, s,a, c) nayg anrebpandecku 3aMKHYTHIM [I0JIEM XaPaKTEPUCTHU-
ku 2. B macrosmeit pabore omnmcana aIuTHBHAs CTPYKTypa aareOpbl
HH"(R) mnst anrebp sroro cemeiictsa (mpu k > 2) Haj BeeMu ajre6-
padecKd 3aMKHYTBIME TIOJISIMU XapaKTEPUCTUKK He 2. B BLIYUC/IeHUN
UCIIOJIB3YEeTCsl 4-neproinieckas MUHUMAJIbHAS A-IIPOEKTUBHAS PE30JIb-
BeHTa Moyt R u3 paborsr [1]. Beumy [4] mosydentbie pe3ybraTsbl MO-
I'yT OBITH IIPUMEHEHBI K OIIMCAHUIO IPYIII KOTOMOJIOTHH XOXITHIIbIA JIJIsT
anre6p cepun Q(2.A)*(c), BosHuKaromeit Takwe B Kraccubukarmm K.
Opamann (em. [3]).

Exti(R, R)

n=0 (>
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MHBOJIIOIIVINT HA KOTOMOJIOTMAX
C. O. Usanos (C.-Ilerep6ypr, Poccust)

OB6BbIYHO M-€ IPYIIIBI KOTOMOJIOTHI PA3INIHBIX aIre6pandecKux 00b-
€KTOB 33JIAI0TCS Kak FExt’bl B MOJIXOAINEN TPUAHTYINPOBAHHON KATEro-
pun. Ecnmu G — rpymnma, To €€ KOrOMOJIOTHH BBIPAXKAIOTCS CJIEYIOIAM
obpazom : H"(G) = H"(G; ) = Extye(t, ), nm, 6onee obmo, ecin A
anrebpa Xonda, To H"(A) = H"(A;¢) = Ext(¢,¢), a ecitu A — mpo-
U3BOJIbHAST AJIrebpa, TO €6 KOrOMOJIOTMH XOXIITHJIb/IA BbIPAYKAIOTCS CJIe-
ayrorum obpasom HH"(A) = HH"(A; A) = Ext’jg 400 (A, A), a anreGpa
Vonespr creytomum obpasom E(A) = Ext’y (9S;, ®S;), rae {S;} — 1o
BCe IIPOCThIe MOy HaJ A (¢ TOYHOCTBIO J10 U30MOPGhU3MA).

Takum 06pa3oM, KOTOMOJIOTHH 3aBUCAT TOJBKO OT TPUAHTYJINPOBAH-
HOI KATErOpUH C BBIJIEJIEHHBIM 00beKTOM. [IpraeM U3 cOOTBETCTBYOIIEH
TPUAHT'YJIUPOBAHHOII KaTeropuyu Hac/IeAyIOTCA He TOJIBKO CaMU I'DYIIIbI
KOTOMOJIOTHi, HO ¥ MHOTHE JIOTIOJIHUTEIbHBIE CTPYKTYPbI, UMEIOIITHeCs
HA HUX.

Cremys 9TOl MI€0JIOTHH, OBIJIO TOKA3aHO MIPU IMOMOIYM KAKUX (DYyHK-
TopoB 3amaiorcs Baoxenne H*(A) — HH*(A), ana anre6per Xonda A,
u orobpaxkenne HH*(A) — E(A) mist npoussosbHoit anrebpor A. Tax
ke Ha anrebpe koromojtoruit H*(A) nys anrebpor Xonda A, u anrebpe
koromoJioruit Xoxmmibiaa HH*(A) cummerpudeckoit anredpor A, GbLiu
BBEJICHBl WHBOJIIONUU OTHOCUTENBHO —-TIPOU3BeeHns. st yHIMOTy-
JIIPHO# KOHeYHOMepHO# asirebpel Xonda A (B 4aCTHOCTH, JJist IPYIIIO-
BOIl asireOpbl KOHEYHON I'PYIIILI) HA KOIOMOJIOTHAX XOXINUJIbIA MOXK-
HO BBECTU WHBOJIIOIMIO TaK, UTO OHA Oy/eT COrjiacoBaHa C BIJIOYKEHUEM
H*(A) — HH*(A).

Bruna nceneopana CBsA3b BBEJEHHBIX CTPYKTYD €O cKobOKoit ['epcren-
xabepa. okazano, 9T0O 3a7aHHast WHBOJIONNS HA ajrebpe KOrOMOJIOTHIA
Xoxmmabaa HH* (A) cummverpuaeckoit anreGpsr A siBIIsieTCst HHBOJTIOIIA-
eil u orHOCUTE/bBHO CKOOKM ['epcrenxabepa, a s ainreopol Xomda A
06pasbl aiareGpsl Koromosioruit npu sioxennu H*(A) — HH*(A) xom-
MyTHPYIOT OTHOCUTEIHHO CKOOKM I'epcrenxabepa.
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KOJIBITA S9HAOMOP®UN3MOB ABEJIEBBIX ET-TPVIIII

E. 1. Komnannesa (Mocksa, Poccust)

JI. @ykcom |1, npobaema 45| chopmynuposana mpobiema u3ydeHUs
E*-rpymnm u xosen Ha Hux. A6esea rpynma A HaszbiBaerca BT -rpymmoit,
ecmm ona nzoMopdHa cBoeit rpyiie 3u10MOpdu3MOB. Kosbiiom Ha abe-
JIEBOI IpyIie A HA3BIBAETCS KOJIBIO, &JINTUBHAS IPYIIIA KOTOPOTIO U30-
mopdua A. fcno, uro na ET-rpymme A Bcerga cymecTByeT KOJBIIO, H30-
MopdHoe ee KoJibiy su10MOpdu3MoB F(A). [losromy, usydas ceoiicrsa
KoJter, Ha, EV-rpynmax, Mbl Kak CJIeJCTBHE IOJydaeM MHMOPMAIio 06
X KOJIbIIAX IHIOMOP(U3MOB.

HM3BecTHO, 9TO KJIacchl IepuoandecKnx K -rpymmn u HepeaynupoBa-
HBIX ET-Tpymn Z0CTaTOYHO y3KH — 9TO IUKJITYECKHe IPYIIIH KOHETHOTO
[IOPSAJIKA U IPAMbBIE CYMMBI IUKJIMIECKONW IPYIIbI U aIUTUBHON T'PYII-
Bl paruoHaabHbIX gnces. OHAKO cucTeMaTHIecKuX uccjenopannii £ -
rpyin 6e3 Kpy4deHus: He IIPOBOJIMIIOCH.

Hacrosimas: pabora moCBsieHa n3yIeHuIo CBOWCTB KOJIeIl Ha PeJIyIu-
poBanHbIX ET-rpynmax 6e3 Kpydenus.

OrMernM, 9TO B HEKOTOPBIX pa3Jiefiax Teopuu abesieBbIX Ipymn 0e3
KPydYeHHsI JacTO BCTpedaeTcs moHsaTue F-kosbiia, BBemennoe P. ITup-
coM [2]. Kosbrio ¢ eamauneit R Hasbisaercst E-koubiiom, ecim Hompg (R, R)
= Hom(R, R). 3BecTHO, 9TO aJyITHBHAS IPyIa E-Koybla siBIsieTcst
ET-rpynmoii, a ee KoJib11o 3H,10M0pdu3MoB KommyTaTusHo [3]. [Ipu 3ToM
JI0 CUX TIOP OCTABAaJICA OTKPBITBIM BOIIPOC O TOM, BEPHO Jin OOpATHOE
yTBepIKIeHue, T.e. s moboit gu E+-rpynmsr A cymecTsyer E-KOTbIo
Ha Heil U, CJIeJ0BATENILHO, KOJIbIO YHaoMopdu3MoB F(A) KOMMyTaTus-
HO.

Teopema. Ilycts A — pexynuposannas E+-rpynmna 6e3 Kpydenus.
Ilycts A — o rpyIna KOHEYHOrO PaHra, JUO0 CUIBHO HEPA3JIOKIMAsT
rpymma. Torma

(1) mo6oe KOIBIO HA A aCCOIMATHBHO U KOMMYTATHBHO;

(2) ousbI10 sHIOMOPDU3MOB E(A) KOMMYTATUBHO;

(3) A siBsistercst aJIUTUBHON I'PYIIIONR HEKOTOPOro F-KOJIbIIA;

(4) rousb1o sH70MOPbU3MOB E(A) siBnsiercss E-KOJIBIOM.
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PACITIOBHABAEMOCTD IIO CIIEKTPY I'PVIIII Eg(22")
A.C. Kongparwes (Exarepun6ypr, Poccus)

ITycts G — koneunas rpymma. O6osnaunm gepes w(G) cnexmp rpyn-
bl G, T. €. MHOXKECTBO BCEX NOPsIIKOB ee ssieMeHToB. MHoxkecTBO w(G)
onpegeser zpad npocmux wuces (epad I'pronbepza — Keezeasn) GK(G)
rpynmbsl G, B KOTOPOM BEPHIMHAMU CJIY?KAT MPOCTHIE JEJTUTETH TTOPSIIKA
rpynnbl G U JiBé Pa3/IMYHBIE BEPIIMHBI P U ¢ COEIUHEHBI PEOPOM TOTIA
U TOJIBKO TOrMIa, Korja pg € w(G). OBO3HATNM YUCIO0 KOMIIOHEHT CBSI3-
Hoctu rpada GK(G) uepes s(G).

O6m1ee cTpoeHre KOHEIHBIX I'PYIII ¢ HECBAZHBIM IPad>OM IMPOCTHIX UH-
ceqt jaercs reopemoii I'piontepra — Keress (cum. [2, Teopema A]). Koneu-
HBIE TIPOCTHIE HEAOEIEBhI TPYIIILI ¢ HECBA3HBIM I'PadOM IPOCTHIX YHCET
ONWCAHHL B [2, 2].

PesynbTaThl 0 KOHEUHBIX IPyIIIaxX ¢ HecBI3HLIM Tpadom I'pronbepra —
Keresst Hamm 6oJIbInoe IpUMEHEHUE B UCCIIEJOBAHUSIX PACIIO3HABAEMO-
CTH KOHEYHBIX IPYIII 110 CIeKTPY (cM., Hanpumep, 0630p B. 1. Mazyposa
[3]). Koneunas rpyuna G nassiBaercs pacnodhagaemoti (0 CLeKTPy ), ec-
s mo6oit konedHoit rpynust H ¢ yenosuem w(H) = w(G) umeem
H>=@G.

IlepBeIii 3Tan pereHus BOIPOCca Paclio3HABAEMOCTH KOHEYHBIX ITPO-
CTBIX TPYII 3aKJI0YAETCS B JIOKA3ATEbCTBE YCJIOBHS KBA3MPACIO3HA-
BaeMOCTH, OoJiee caboro, IeM pacIo3HaBaeMOCTh. KoHedHas mpocTast
HeabesieBa Tpymmna P HA3BIBACTCA KBA3UPACNO3HABAEMOT, €CJIN JTI00asT
KoHeuHasi rpymna G ¢ ycnosueM w(G) = w(P) uMeeT eaMHCTBEHHbIH
HeabejleB KOMIIO3UIIMOHHBINH (aKkTop u 3TOT (hakTop usomopden P

B paGorax [4, 5] 6bu1a Jl0Ka3aHA KBA3UPACIO3HABAEMOCTh KOHEUHBIX
npocThIX rpymi, rpad ['pronbtepra —Kerens KOTOpbIX UMeeT 110 KpaiiHeit
Mepe TP KOMIIOHEHTHI CBA3ZHOCTH, 3& UCKJIIOUeHreM rpynisl Ag. B cBoem
o63ope [3] B. . Ma3ypos mocTaBus Cieayromuii HEpeIeHHbli BOIpoc:
BEPHO JIM, 4uTO Jirobasi KoHeuHasi poctast rpynna G ¢ s(G) > 3 mmbo
pacro3HaBaemMa, Jaubo usomopdua Ag?

B macrosimeit pabore mokasana
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Teopema. I'pynnv, Eg(22") pacnosnasaempL.

Bamernm, uro rpad I'prordepra —Kerens rpynner Eg(q) umeer npu
q = 2,3 (mod 5) 1erpipe, a npu ¢ = 0,1,4 (mod 5) nATh KOMIOHEHT
CBSI3HOCTH.

Pa6ora Boionnena 1upu dbunancosoit nopgepxke PODOU (upoexr 10-
01-00324), uporpammbl Otzesenns maremarndeckux nayk PAH u npo-
rpaMm coBMecTHBIX uccienoBanuii YpO PAH ¢ CO PAH u HAH Beina-

pycn.
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CUMBOJIBI 1 TPAHCO®EPHI

B. 1. Koneiiko (Qumucra, Poccus)

IMycrs A — accoruaruBHoe KOJIbIO ¢ 1, $(€ A) - neHTpaJbHbBII 3J1e-
ment, f : A — A/s - upoeknus. B [1] 6bu1 mocrpoen tpancdep fi :
K1(A/s) — K1(A), coBuanaromuii ¢ KiaccudeckuM rpancdepom Bacca
[2, 171.9], korma s me mesurens 0. HamomunMm KoHCTpyKumio Tpancdepa
u3 [1]. Bosemem npoussosbhyio @ € GL,(A/s) u nycrs a, (€ M, (A))
HEKOTOpbIe TIO'beMbI COOTBeTCTBeHHO @, () . Torma o - B =1, + 57
upu uekoropoit v € M, (A). Herpynuo nposepursb, uro marpuna I'(a)
= s-aln g > obparuma nan A, a orobpaxkenue f, : Ki(A/s) —
K1(A) : [a] — [I'(@)] stBisieTcst KOPPEKTHO ONIPEIETIEHHBIM TOMOMOPhU3-
moM (Tpamcdepom). OTMeTHM, YTO €C/iu KOJIbIO A - KOMMYTATHBHO, TO
detl’(@) = 1, a B Kauectse npeacrasurens Kiaacca [['(a@)] B K1(A) moxkuO
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« -y 1n
51, 1-a ) , TJIe 9JIeMEeHTHI 2, Yy € A Takue, 9T0O
r-deta+y-s =1, a & - mpucoeuHEHHAS K (v MATPHUIIA.

ITocrpoennstii Tpancdep TECHO CBsI3aH ¢ HEKOTOPBIM MaTPUYHBIM (6710~
YHBIM) CHMBOJIOM, CBOICTBA KOTOPOTrO B 3HAUUTEJIBHOI CTEIIEHN CIIEYIOT
n3 CBOHCTB TpaHcdepa 1 AaHAJOIMIHBI CBOHCTBAM KJIACCUYIECKOTO CUMBO-
na Mennunke [2, mi.6]. Jdagum TouHoe onpejeseHne u cHOPMyIHpyeM
OCHOBHOI1 pe3ysbrat. Jljisi HaTypaJbHOTO 11 U MEHTPAJBHOTO S MTOJIO0KUM
M3Z(A) = {a € M,(A) : @€ GL,(A/s)}. Muoxkecrso M;(A) siBasiercs

MOHOMJIOM OTHOCHUTEJILHO NPOU3BE/ICHUA MaTPHUIl, COAEPKAIIUM I'DYIILY

B34Tb MaTpPUILy (

GL,(A).
Teopema. Ilycrs a € M7 (A). Torpa maitnyres 8,y € M, (A) ta-
KHe, uro | a1 g € GLyy,(A), upudeMm Kaacc NAHHON MATPUIBI B
“in

K7 (A) ne sasucur or Boibopa (3, u Gyuer obosHadarsed [a, s]. Orobpa-
xkenne (cumson) ME(A) — Ki(A) : o — [« s] ynosrersopsier cieyro-
UM CBOHICTBaM:

1) eciim o € GLy,(A), 1o [y, 8] = 15

2) [+ s-0,s] = [o, s] ans moboit § € M, (A);

3) uycrb 0 € M, (A) rakas, 4ro 0 - o = t - 1,, P HEKOTOPOM IIE€H-

rpasbaoM ¢ € A. Torna [a, 5] = [, s + t];
4) npoussenenue oy - ag € MEZ(A) Torma M TOJBKO TOTNA, KOIJA
ay, a0 € M3(A), npuueM [ag - ag, s| = [aq, 8] - [, s]. B wacTHOCTH, cCM-

BOJI SABJISIETCS TOMOMOPhU3MOM MOHOMJIOB, TpUBHAabHbIM Ha G L, (A).
5) Ilycrs s,t(€ A) - nenrpanbubie saementsl. Marpuna o € M3 (A)

TOT/Ia U TOJIBLKO TOrJa, Korjga o € ME(A) u a € M} (A), upuuem

[, s - t] = [a, 8] - [, E].
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O YACTUYHO K-VIIOPAJOYEHHBIX AJITEBPAX
10.B. Kouerosa, E.E. ITlupmosa ( Mocksa, Poccus)

[Iycts F' — dacTudHO ynopsijoueHHoe moje u A = <A; +; > — JIuHel-
Has ajrebpa Haj nosieM F. Bynem rosoputh, uto Ha ajnrebpe A omnpeje-
ser K-nopadok <, eC/ii BBIMOJHEHBI CJIEIYIOIIAE YCIOBUST:

(1) <A; +; <> — YaCTUYHO YIODsioYeHHas rpyua [1];

(2) u3 a < b caexyer, uro Aa < Ab juist Beex a,b € Au A >0, A € F;

(3) 3 0 < a cueayer, aro ab < a u ba < a mus Beex a,b € A.

Ecnu npu sTom rpynma <A; +; <> SIBJIAETCS JIMHEHHO (PeNIeTOYHO) YIIo-
PANOYEHHOM, TO ajrebpa A HasbiBaercs aunelino (pewemouno) K-yno-
padouerHotl anzebpotl.

Jlannoe omnpesesienne yropsaodeHns ObLJIO BBeIEeHO it ajiredp Jlu
B.M. Konsrrobm (cm. [2]).

Hazosewm [-nepsuunvim padukanrom perieroano K-yrnopsiJo9eHHON aJi-
re6pel A HaJI YaCTUYHO YIOpsAOYeHHbIM mojieM F' mepecedenue Beex [-
uneasioB J aarebpbl A, Jjist KaXKJi0ro u3 KOTopbix mpoussesenue UV =
{z = Z?:Zln(z) iy | wi € U,y; € V) J0BBIX JBYX HEHYJIEBBIX [-U]1eaJI0B
U,V dakropanrebper A/J ornmuano or MHOKecTBa {J }.

Teopema 1. Jhobas xonewnomepras aunetrno KC-ynopsadovernnasn an-
2ebpa Had AUHETHO YNOPAJOUEHHLIM ToAeM cosnadaem co ceoum l-nep-
BUMHBIM PAOUKAAOM.

Teopema 2. Jlas l-nepsuynozo padukana l-radi(A) u nepsuunozo
padukana rad(A) w060t pewemouro K-ynopadouennot accoyuamuenoti
anzebpui (anzebpor JIu) A Had wacmuuro YnopadoueHHbIM NOAEM BBINOA-
naemes sxaovernue l-radic(A4) C rad(A).

CaenctBue 1. B 10601 xonewrnomeprots sunetino K-ynopadouernot
accouuamusHoli arzebpe nepsuunvti padukran, paduxan Jlocexobcona u
l-nepsunnvili padukan cognadarom u pasHb 8cetll arzebpe.

CaenctBue 2. Bo scaxotl koneuromeprotl sunetino K-ynopadouernot
anzebpe Jlu l-nepsunmoili padukas u nepsudnslli padukxanr coenadaiom co
ecetl anzebpotl.
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JIOKAJIbBHO KOMITAKTHBIE ABEJIEBBI
L-KOITEPNOAMNYECKWE I'PVIIITHBI

H.U. Kproukos (Psazaub, Poccust)

B nagase 30-x rogos 20 B. JI.C. [lonTpsiru mocTpomst 3aMedaTeIbHy 0
TEOPUIO JIBOMCTBEHHOCTH JIJIsl JIOKAJIBHO KOMIIAKTHBIX abejIeBbIX T'PYIIIL.
Baaromapst eit kazk 10e yTBEPKIEHUE CIIPABEJIUBOE B KATEIOPUU JIOKAJ b~
HO KOMIIAKTHBIX abeJIeBbIX TPYII MMEET HEKHH <«IBOWHUK». OcobGeHHO
SPKO 9TO IMPOSIBJISETCSI B TOM, UTO KaXKIbIl PE3YJIbTAT, IOJIyJIeHHbBIA B
TEOPUU JUCKPETHBIX TPYIII, TPUBOIUT, KAK MPABUIJIO, K HEKOTOPOMY TO-
[TOJIOTUIECKOMY YTBEPKIEHUIO B TEOPUH KOMIIAKTHBIX TpyIil. MuOro4umnc-
JIEHHBIE TIPUMEPBI MOYKHO HafiTn, Hampumep, B KHure [1].

W3 reopun gsoiicreennoctu JI.C. [lonTpsiruna ciejyer, 9T0 KJiaccu-
duKanus Kakoro-jimbo Kjaacca JUCKPETHBIX I'PYIINT HEMEJIEHHO ITPUBO-
JAT K OIIUCAHUIO HEKOTOPOIO KJIACCA KOMIAKTHBIX IPYIIl (1 0OpPATHO).
EcrecTBenublit nHTEpEC MPEACTABISIET 3a/a49a TOCTPOCHIST HANMEHBIIIE-
IO B OIPEJIEJIEHHOM CMBICJIE KJIACCA JIOKAJIBHO KOMIAKTHBIX abeIeBbIX
IPYIII, COAEPIKAIIEro HEKOTOPDIA KJIacC IUCKPETHBIX abeeBbiX rpymr A
U KJIACC KOMIIAKTHBIX Ipymnin A*, cocrosiuii u3 Bcex IPYIII, JyabHbIX
K rpynnam u3 Kiaacca A. Xoporo ussectno, [2], reopema 24.30, uro jo-
6asi JIOKAJIbHO KOMIIAKTHAS I'PYIIIa IpejcTasisercs B Buge R™ @ M, rue
M conepKUT OTKPBITYI0O KOMIIAKTHYIO HoArpymiy. [losromy ojamm u3
CI0COO0B TIOCTPOEHUST TAKOTO KJIACCA SIBJISIETCS BKJIIOYUEHHME B HETO BCEX
TAKWUX TPYIIIL, KOTOPBIE COMEPIKAT OTKPBITYIO KOMIAKTHYIO IIOAIPYIITY U3
kaacca A*, dakrop-rpynna mo Koropoii npuHaexur A.

JToCTaTOIHO XOPOIIO U3y IEHHBIM KJIACCOM JIMCKPETHBIX TPYIIT U BasK-
HBIM B TEOPUU A0EJIEBBIX I'PYIIII SIBJISIETCS KJIACC KOITEPUOMIECKHUX IPYIIIL.
Hanomunm, uro rpynma A HasbiBaeTcs konepuoduueckot ecam Ext(Q, A)
= 0. Bo MHOTUX BaXKHBIX CJIy4asixX IPYIIILI 3TOrO KJIACCa MOT'YT OBIThH OXa-
PAKTEPU30BAHbBI [IOJHONW CUCTEMON KapIMHAJbHBIX UHBAPUAHTOB. ['pyIi-
bl XapaKTEPOB KOMEPUOAMIECKUX I'PYIIT MbI HasbiBaeM KC-xonepuodu-
yeckumu. JIokaapHO KOMIakTHas rpymmna L HaswiBaercs L-konepuodu-
Yeckot ecM OHA SIBJISIETCS PACIIUpEeHneM KOMIAKTHOM JC-komepuo -
YeCKON TPYIIBI C HOMOIIBIO JUCKPETHON KOIEPUOIUYIECKOHN, JPYyruMU
cioBaMu L cOIEPKUT OTKPBITYI0 KOMIIAKTHYIO moarpyiiry K, dpakrop-
rpyuna no koropoit L/ K ssisercs: (JUCKPETHOl) KOLEPUOIUIECKOI.
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Knacc £- Komeprouaecknx rpyIn 3aMKHYT OTHOCUTEIHHO TBOMCTBEH-
noctu IlouTpsaruna, 3aMKHYT OTHOCUTEIHHO pacimupenuii. JIuckperHast
rpyIa siBjisiercsi £- KOIEPUOIUIECKOI TOTA U TOJBKO TOTJA, KOTJIa OHA
SIBJISIETCsI KOTIEPUOIMIECKOM, KOMITAKTHAS IPYIIa — L-KOIepUOArIecKast
TOIJIA U TOJIBKO TOrJa, Kora C-konepuogaudeckas (TO eCTh ABOHCTBEHHA
JUCKPETHOI KoIepuoandeckoit). Bee 9T0 CBUIETEILCTBYET O eCTeCTBeH-
HOCTH ONpeieJIeHNsI BBEIEHHOTO KJIacca.

B mokiajie peusb moiiger o cBoiicTBax KJiacca L-KOIEPHOIUIECKUX
IPYII U HEKOTOPBIX KJIACCU(PUKAIIMOHHBIX TEOPEMAaX.

CIUCOK JINTEPATYPHI
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IT'PAAYUPOBAHHBIE AJITEBPHI JIM YETHOMN
XAPAKTEPUCTUKU C PASPEIIIVMOU
HYJIb-KOMIIOHEHTOUA

M.N. Kysuenos (Huxxuuit Hosropon, Poccust)

Mouynsipabie anre6pol JIu ¢ paspermmmoii MakCuMaJIbHON 1oaares-
POIt IPECTABIIAIOT OOJIBINON MHTEPEC A KIACCHMDHUKAIMN IIPOCTHIX AJl-
re6p JIu. Cormacro 1], mpocrast anre6pa JIlu £ aBcomoTHOTO TOpHYe-
CKOrO paHra 2 Haj, aarebparmdecKn 3aMKHYTBIM [I0JIeM YeTHOMH XapaKTe-
PUCTHKH COJEPKUT MAKCUMAJIBHYIO Pa3penumyio mojgaaredbpy Lo, aeii-
cTBYIOILY0 HenpuBoaumo Ha L/Lg.

IIpocteie anrebpsr JIu £ mam anredbpamdecKkn 3aMKHYTBIM ITOJIEM Xa-
PAKTEPUCTUKU P C Pa3PENIIMOil MAaKCUMAJIBHON momarebpoit Lo ucce-
noBasmch B paborax [2]-[4] npm pasnmuHBIX TpemnosokeHusx. Ecam
p > 2 u Ly peiicreyer menpusomumo Ha L/Ly, To, cornacHo [2] (cMm.
takke [5]), £ usomopdna ofHON n3 ciepyromux aaredbp JIn — sl(2), an-
rebpe Haccenxaysza W (1 : m), anrebpe @pank T'(m) (npu p = 3). B [3]
MOKA3aHO, 9TO 3TOT PE3yAbTAT CIIPABEIINB IPH p > 5 0663 IPEAIoo-
JKeHus1 0 Henpusoaumoctn daxropa. B [4] pesyabrar pacnpocrpanen Ha
cay4ail, Korga p > 3 u Ly UMeeT HeTpUBUAILHBIA HUIbPaIUKAJ IIPUCO-
eJIMHEHHOTrO IpejcTasienus Ha L. JacTb 9TUX Pe3yJIbTaATOB U3JIOKEHA B
[6]. Bce mokazaresibcTBa OCHOBAHBI HA UCCJIEJOBAHUU TPAJYUPOBAHHBIX
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amre6p Jlu L ¢ pazpermmmmoit KOMIIOHEHTO# L, KOTOpbIE TECHO CBs3a-
HBI C IPOCTBIMU I'PayUpOBAHHBIME ajirebpamu JIu. ABTopom mosydeH
PsiZl PE3YJIbTATOB O IPOCTHIX T'PajyHpOBaHHBIX ajrebpax JIu xapakre-
PUCTUKH 2 C HEMOJIyIpOCTOi KommoHeHTOi Lg. B wactmHocTH, mokasza-
HO, UTO CJIEAYIOIIast AJIbTEPHATHBA UMEET MECTO JjIst JTI000i XapakTepu-
cruku p > 0: ecsin KommoneHnTa L MpOCTO# IpalydmpPOBAHHON aJredpbI
JIu comep:KuT HEeNeHTPANBHBII paaukaa, 1o jaubo Ly comepxkur abeses
HEeIeHTPAJbHBIHN ugealt, 100 Ly COMEepKUT ueast, n30MOPGHBIH airedpe
Teitzenbepra. st Broporo ciydasi aJibTepHATHBBI TOCTPOEHBI IIPOCTHIE
l-rpagyupoBanubie ajaredper Jlu xapakrepuctuku 2.

Pabora mommepxkana PemepasbHoil meseBoit mporpammoit « Hayanbre
U HAYYHO-TIEIAarOTUYIECKIe KaIpbl NHHOBAMOHHOI Poccuny, mudp mnpo-
exta HK-13I1-13, kouTpakt Ne 11945.
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O ®PNJIBTPOBAHHBIX JE®OPMAIINAX AJITEBP JIN
CEPUN X

A. A. JTagmnosa (Huxnuwit Hosropos, Poccust)

Uckmounrenpubie mpoctoie anaredpsl Jlu cepun X naz anredbpandeckn
3aMKHYTBIM TIOJIEM XaPAKTEPUCTUKU TPU MOCTPOEHBI B padore [1]. Do
Zo-rpaynpoBantble anrebpsr X (m,w) = Xg® X1, tie X5 = S(3: m, w)
— crenuaJbHas ajaredpa JIn kapraHOBCKOTO Thna, X1 — HENPUBOINMBII
X5-TIOZIMOTYTb B TOJIKPYYeHHOM MoyJie anddepeHnuasbHex hopmM
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O (w). Anrebper Jlu X (M, w) asisorces GuabTpoBaHHEbIMI JTedbopMa-
IUSME TpaLyuposanuoil anredpst Jlu X (M), rme X (M) = X5 @ X1, Xj
— IrpajlyupoBaHHas ajredpa JIu KapTaHOBCKOIO TUIIA, COOTBETCTBY FOIIAs
crangapTHoil hopme obbema wy = dzry AdraAdzs, u dO' C X7 C Z1(m).
Bnech dO’ obosnavaeT MEHEMAIBHBIH Xg-T0AMOLYIb B 21 (T1).
Ounucanue Bcex duibrpoBanubix nedopmaruit anre6per Jlu X ()
HensBecTHO. OJTHAKO MBI yCTAHABIUBAEM, UTO [IPOCTas IPAJLyUPOBAHHAS
anrebpa Jlu X (T) siBjIsteTcsl KECTKON OTHOCUTETHHO (bUIBTPOBAHHBIX
nedopMmaruii, To ecTh Jiobasi puibTpoBaHHas jgedopmanys L aiareb-
pol X (M) uzomopdua X (). s sT0r0 CHava a MOKA3BIBAETCS, UTO
L copepxxut nonaaredbpy Ly, KoTopas n3oMopdHa mpocToit anredpe JIn
S(3: mM,w), tie w = wy wm w = (1 + 2%)wy. BaTem moxazwIBaeTCH,
uyro £ = L @ L7 Kak Lj-Mozyib, npudeM Moiayiab L1 usomopden dO,
Korja w = wy, wm dO, korga w = (1 + 2%)wg. Cpasnusas pasmepHo-
CTH, MBI 3aKJIIOYaeM, 9To caydail w = (1 + 2°)wo nesozmozken. ITosTomy
5 = S(3: M,w), u L xax Lg-Momyab uzoMopden S(3: m,wy) § dO'.
Ha nocmennem stame mokasbiBaercs, UT0 m3oMopdusm momyieit L u
S(3: m,wy)®dO’ B nelicTBUTENBHOCTH ABIsIETCsT n30MOPhU3MOM anreGp
JIu. JToka3aTeabCTBO OCHOBAHO Ha, BBIMUCIEHUH KOTOMOJIOTHI airedphl
S(3: M,wp) ¢ koapdunmerTamm B MOAYIAX quddepeHnnaabHbx GopM.
Pab6ora eeimosinena B pamkax @I «Hayurbie u HayaHO-11€ 1ATOrTYEC-
Kue KaJipbl nHHOBaImouHo# Poccuny, npoektT HK-1311-13, konrpaxT 11945.
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O KOHEYHOI I'PVIIIIE C OTPAHNYEHHBIMUI
IMOPAAKAMM ®PAKTOPOB EE HOPMAJIBHOTO PAIA

B. C. Monaxos, A. A. Tpobumyk (T'omesns, Benapycs)

IIycts n m m — marypasbHble uncaa. [oBOpsT, 9TO N CBOOOIHO OT
M-X CTeleHe, ecau p* He JIEIUT N JJjIg BCeX MpOCThIX p. Ilpm m = 2
TOBOPAT, YTO 7. CBOOOIHO OT KBaJ[PATOB, a IIPU M = 3 — OT KyOOB.

Eciu nopsiziok rpymmnst G ¢cBo60ieH OT KBaIpaToB, TO G B CyIIECTBYET
HUK/InYeckas xojuiosa noarpymna N rakas, yro G/N nukiamdeckas [1,
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reopema IV.2.11]. B wacrrocru, rpynna G cBepxpaspeliuma 1 ee Ipou3-
BOJIHAS JJIMHA HE ITPEBOCXOUT 2.

I'pymnmbr opsiikoB, CBOOOJHBIX OT KyOOB, MOT'YT OBITH HEpa3peliu-
MmbIME. B [2] pokasano, uto ecau G — Hepaspewumas epynna nopaoka,
€606001020 om Kybos, mo G = A X B, 2de A — paspewumas nodepynna,
B = PSL(2,7), 1 — npocmoe wucao, r = £3 (mod 8) u wucaa r — 1 u
r 41 c60600nvl om xybos. Pazpermumas rpynmna G nopsijika, cBOOGOTHOTO
oT Ky0OB, 00J1a/1aeT CJIeIyIOMIUMU CBOMICTBAMU: Npoudsodnas diuna G e
npeevawaem 3; G — ducnepcusnaa zpynna; {2,3} -zoarosa nodzpynna
nopmaavha u ducnepcusna no Ope; 2'-roanroea nodepynna memaberesa;
ecau G ne ducnepcuera no Ope, Mo cyuecmsyem HOPMAALHAA N002PYN-
na N maxasn, wmo G /N usomoppna snaxonepemernnot epynne Ay, [2].

HopwmasbubiM psiiom rpymibl G Ha3bIBAETCs MEMOYKA, TOINPYIIIT

1=GoCG,C...CGp=0G, (1)

B KOTOpO#i noarpymnna G; nopmanabHa B rpymne G s Beex 1. Paxrop-
rpyuisl G;y1/G; HaspBaioTcs axkropaMu HOpMaJbHOro psija (1).

BriosiHe €CTECTBEHHO BO3HMKAET CJIEMyIOmAst 33a9a: UCCAe008amy
cmpoerue Pazpewumoti 2pYnnvl ¢ 02PAHUNEHHBLMU NOPAIKAMU HAKMOPOS
ee HOPMAAbHO20 PAAG.

Hecnoxkuo npoBepuThb, 9To ecyu y rpynnbl G IMeeTcst HOpMaJIbHbII
pam, paKTOPBl KOTOPOTO MMEIOT MOPSJIKA, CBOOOIHBIE OT KBAJIPATOB, TO
G cBepxpaspemunma. B ciaydae, korma GpakToOpbl UMEIOT MOPSIKA, CBO-
6o1HBIE OT KyOOB, TOKA3BIBAETCS CJIEIYIONIAs TEOPEMA.

Teopema. Ilycrp paspermvasi Koneutast rpyima G obJajgaer HOp-
MaJIbHBIM DsIIOM, (paKTOpBI KOTOPOIO HMEIOT ITOPSAKH, CBOOOIHBIC OT
Ky6oB. Torna cupaBes/uBbl CJAEAYIOIIHE YTEEPK ICHHS.

1. Hunenorentras qumaa G He MpeBbImiaeT 4, a MpOU3BOIHAS JIJTHHA
G/®(G) me npessrmraer 5.

2. I'pynmna G coepKuT HOpMaJIbHY0 JucriepcuBHyto 1o Ope nojrpyr-
my N rakyro, uro G/N cBepxpaspemmma.

3. 12(G) £ 2,13(G) <2 l,(G) < 1 mn= Bcex mpocToix p > 3.

4. I'pymma G cogepxkur HOpMaJbHyto quciepcushyio mo Ope {2,3} -
XOJIJIOBY HOATPYIIILY.

5. Eciin G A4-cBobosna, TO:

5.1) I,(G) <1 gst 06010 HPOCTOrO P;

5.2) npoussonHas guuna G/®(G) He npesbimnaer 3;

5.3) G aucnepcusna o Ope.
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6. Eciin G umeer HedeTHBIH TOPSIOK, TO KOMMYTaHT G HUJIBIIOTEHTEH.
B gacroocrn, G/®(G) merabesesa.

Buecy ©(G) — noarpynmna Pparrunu rpynust G, a l,(G) — ee p-au-
Ha. ['pynma G HaszbiBaercst A4-CBOOOIHOIN, €C/ii OHA HE COJEPXKUT CEK-
1uit n3oMopdHbIX 3HaKonepeMeHnoil rpynne Ay. Yepes Epm u Z, obo-
3HAYAIOTCS SJIEMEHTapHast abesieBa TPYIa TOPAIKa '™ U MAKJINIeCKAS
IpyTITa MOPSIKA N COOTBETCTBEHHO. 3anuch [A]B 03HAUaeT mosympsiMoe
IPOM3BEJIEHNE C HOPMaJIbHOMH moarpymmnoi A. Ciieryrolnye mpuMepsl 1o-
Ka3BIBAIOT, YTO OICHKH, IIOJy9eHHBIE B T€OpeMe, sIBJISIOTCS TOTHBIMU.

IIpumep 1. Ilycts S — sKcrpacnerualibias rpyimna nopsiaka 27. Ee
rpyumnoii aBroMopdu3MoB spisiercd rpyiumna [E32|GL(2, 3). Ionyupsamoe
npomssenenne G = [S|GL(2,3) asnsercsa rpymmoit mopsaxa 1296 = 2433
¢ noarpynnoii ®parruan ®(G) ~ Z3. [lpoussoguas jymHa rpynnsr G
paBHa 6, a npoussoaHas JymHa dakrop-rpynnsl G/®(G) pasHa 5. Jan-
Hasl Ipymia 00/1a1aeT TJIaBHBIM PAIOM

1CZsCScC|S)Z, C[S]Qs C[S]SL(2,3) C G
¢ hakTOpamMu mopsigKa, CBOOOIHOTO OT KyOOB:

Zg, S/Zg ~ E32, ([S]ZQ)/S ~ ZQ, ([S]Qg)/([S]ZQ) ~ E22,

([S15L(2,3))/([S]Qs) ~ Zs, G/([SISL(2,3)) ~ Zs.

Kpowme Toro, 2-mymmna n 3-uimna 1aHHON TPYNINBL PaBHA 2.

IIpumep 2. [Iycts Es2 — sseMeHTapHast abesieBa rPyIIIa mopsiaka 5.
B ee rpy1ire aBToMOphU3MOB UMEETCs TOArPYIIIA, B30MOPQHAs CUMMeT-
pudeckoii rpymie S3. ITonynpsivoe npoussesierne G = [E52]S3 siBasiercst
A,-cBOGOHON Tpymmoii ¢ exuanaHON nogrpynmnoii @parrunu. [Tpous-
BomHas JymHa rpynnbl G paBua 3. Jlannas rpymnma o6/1agaer TiIaBHBIM
paIoM

]. C E52 C [E52]Z3 C [E52]S‘3, = G
¢ hakTOpaMu MOPs KA, CBODOTHOTO OT KyOOB:

By, ([Es2)23)/(Es2) ~ Zs, ([E52]Ss)/([Es2]Zs) ~ Z.

Kpowme toro, rpymnma G sBisiercs auctepcuHoi o Ope, a p-ijuHa
JIQHHOI TPyINbl paBHa 1 Jyist Tpou3BosbHOIO p € {2,3,5}.



51

CIHUCOK JIUTEPATYPHI

[1] Huppert B. Endliche Gruppen I. Berlin, Heidelberg, New York: Springer. 1967.

[2] Monaxos B. C., Tpodumyk A. A. Konednble rpynibl, CHIOBCKHE IOJIPYIIIILI KO-
TOpbIX 60 MUKIHIecKne, ubo mopsaka p> // Ussectust Tomenbckoro rocysn-
Bepcurera uMm. . Cxkopunbl. — 2008. — T. 47, Ne 2. — C. 139-145.

SQJVINIITNYECKNE KPUBBIE, OITPEAEJIEHHBIE HA ],
MHUMBIM KBAJIPATUYHBIM ITIOJIEM

B. 3. Mopos (Bonn, 'epmanus)

Kak usBectHo, j06as /TN THYECKAST KPUBasi, OIpeIeIeHHAs HAJT TT0-
JIEM PAITMOHAJIBHBIX YHCEJ, MOJyJIsIpHA. PasBurasa /Ui 10Ka3aTeIbCTBa
3TOI TeOpeMBbl TeXHUKA IO3BOJIAeT U3ydaTh KPUBBIE, OIIpeJleJIeHHbIe HAT,
BIIOJIHE BEIECTBEHHBIMM, HO He HaJ Apyrumu mossavu. HemaBHo ObLI
IIPEJIJIOZKEH MEeTO/I, II03BOJIAIONINN IIPOBEPATH MO/IYIAPHOCTh HEKOTOPBIX
KpUBBIX (63 KOMIUIEKCHOTO YMHOYKEHUS ), ONPEIEIeHHBIX Hal MHUMBIM
KBa/IPATUYHBIM II0JIEM; aBTOPBI 3TOI'0 MeTOJa J0Ka3aJIul MOJYJIAPHOCTh
Tpex Takux KpuBbIx. Mos aumiomanTka M.MuHK n g J0Ka3aam Mojy-
JISIPDHOCTB eIlle OJHON TAaKO¥ KPUBOIi; s paccKaxKy o Harmeil pabdore.

CUMMETPNYECKUE PACIHIMPEHUN A I'PA®OB
E. A. Heranosa, B. 1. Tpodumos (Exarepuntypr, Poccust)

Mycts T' u A — rpadunt (moz rpadoM MbI IOHUMaEM HEOPUEHTUPOBAH-
ublit rpad 6e3 neresb u 6e3 kpaTHbIx pedep). Cremys [1], Hazosem cBa3-
ubiit rpad I cummempuueckum pacwupenuem zpada T nocpedemeom
epaa A, ecim CyIIECTBYIOT Takas BepIIMHHO-TPAH3UTHBHAs rpylma G
asToMOpdu3MOB rpada I n Takas cucTeMa HMIPUMHTHBHOCTH 0 IpYII-
bl G HA MHOMKECTBe V(f) BepiInH rpada f, qro ¢akrop-rpad f/a
nzomopder rpady ' u 6/I0Ku cucTeMbl 0 MOPOXKIAIOT B r moarpadwr,
uzomopdubie A. (3aMerum, 9TO €C/Iu CUMMETPUIECKOe PACIIUPEHne TPa-
da I' nocpeacrBom rpada A cymecrsyer, To I' u A goiyckaior TpaH-
BUTHUBHBIE Ha BEPIIMHAX IPYIIILI aBToMOpdu3MoB.) B ciyuae, ecan s
BEPIIMHHO-TPAH3UTHBHOI rpymnbl apToMopdusmos G rpada I' rpynma
G, cucTeMa MMIPIMHTHBHOCTH 0 1 u30Mopdusm [ /o ua T' Moryr 6bITh
BBIGPAHBI TAK, YTO LpH 9TOM n3oMopdusMe HHylupyemas (¢ Ipylia
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G° aBTOMOPGMU3MOB Tpada r /o nepexomur B G, o (cienys [1]) ckaxem,
aro I ectb G -cummempuseckoe pacwuperue 2paga I' nocpedemsom epa-
¢a A. Haxonern, eciiu I' — rpad, G — BepITUHHO-TPAH3UTUBHAS T'PYIIIA
aBTomMopdusmoB rpacda I' u ¢ — 1mesoe nosoxkuTeapbHOE Yncao, To G-
CUMMEMPUYECKUM q-pacuuperuem epaga I’ Ha3bIBAETCS TPOU3BOJIBLHOE
G-cummerpudeckoe pacmupenue rpada ' mocpencrsom rpada ¢ g Bep-
mmaamu (em. [1]).

[MousTHE CUMMETPUIECKOTO PACIIIUPEHHST OJTHOTO Tpada MOCPEJICTBOM
Jpyroro rpada aHaJOIMYHO HOHSITUIO PACIIHPEHUs] OJHOU TPYIIIIBI 110~
CPEJICTBOM JIPYTOfl I'PYINIbI U HAXOAUT IPUMEHEHHE B TEOPUH TPYIIIL.
Jlajiee HAC MHTEPECYIOT CUMMETPUYIECKIE PACIIUPEHUST CBSI3HBIX I'PadOB
KOHEYHOI BAJICHTHOCTH U, IPEXKJIE BCErO, PEIIeTOK (ONpeIe/IeHue CM. HU-
7K€) MOCPEeCTBOM KOHeUHbIX IpadoB. CuMMeTpudecKue paciuiupeHus pe-
IIIETOK [TOCPEJICTBOM KOHEYHBIX I'Pad OB MPEJICTABISIIOT UHTEPEC B CBSI3N
¢ kpucraynorpadueit yacrun, ("mosexyn") ¢ BHyTpeHHEH CTPYKTYDOI.

Creyromasi TeopemMa JIaeT OTBET Ha MPUHIIUIHAIBHBIH BOIIPOC: MO-
2KeT Jiu (PUKCUPOBAHHBIN Ipad KOHEIHOI BAJIEHTHOCTH UMETh OECKOHEY-
HO MHOTO (IIOHAPHO HEeM30MODPMHBIX) CUMMETPUYECKUX PACIIUPEHUN 10~
CpeacTBOM (PUKCUPOBAHHOI'O KOHEYHOro rpada?

Teopema. Cywecmsyrom makue c6asHbll 2pagh KoHewHOT SaneHm-
nocmu I u koneunnid epad A, wmo umeemcs 6eckonewHoe 4uUci0 CuM-
mempuseckux pacwuperuti I' nocpedemeom A.

MozkHO IOKasaTh, 9To B TeopeMe B Kadecrse rpados I' u A moryT
OBITH B3aTHI rpadbl Kamm moaxoasamux rpyr.

JITs1 TI€JI0r0 TOJTOKATETLHOro dncia d mof, d-meproti pewemkoti A
HAMM, KaK OOBIYHO, IIOHUMAETCH rpadd, BEPIIMHAMEA KOTOPOTO SIBJISTIOTCS
BCE YIOPsIZOYEHHbIE HAOOPBI (a1, ...aq) U3 d UEJbIX YUCes, U JBe Bep-
munst (a),...,a,;) n (af,...,a]) cMeKHEI TOrga M TOJBKO TOTZIA, KOUZa
lay —al| + ...+ |a}, — alj| = 1. Cdsuzom pemerku A? HazwiBaercs ee ab-
TOMOP(MU3M, KOTODBIii IEPEBOAUT IPOU3BOJILHYIO BepiuHy (ag, ..., aq) B
gepumny (a;+k1, ..., ag+kq) 115t HEKOTOPBIX (DUKCUPOBAHHBIX IIEJIBIX U~
cen ky, ..., kg. O6ozmaunm uepes Auto(A?) mzomopdnyio Z¢ noarpymry
rpyIIbl aBToMOphu3MoB pereTkr A%, COCTOSINYIO U3 BCEX ee C/IBUTOB.

B cBs3u ¢ kpucrasiorpadueil 9acTuil ¢ BHy TpeHHel cTpyKTypoit ("Mo-
nexyn") Gosbmoit maTEpec npeacTaBaaoT Auto(A?)-cuvmerputaeckne g-
pacmupenns pemerok A% qna d > 1u g > 1.
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Havm nocmpoeno, 6ce Auto(A?)-cummempureckue 2-pacuuperus pe-
wemru A% dan 1106020 yeaozo noroscumenvrozo wucaa d. OKa3aaoch, B
YACTHOCTH, YTO UX YHUCJIO PABHO 2(n1+na+. . .+ng)+1, tneng, 1 < k < d,
ecTb unciio rpados ¢ k BepmuaaMu (HOpMyILy i HAXOKIEHUA Mg CM.,
Hanpumep, B [2, reopema 15.5]).
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BBIYMCJIEHNE OTHOCUTEJIBHBIX I'PVIIII BPAY3SPA
KPUBbLIX POJA OONH C j-MHBAPNAHTOM HE
PABHBIM 1

A. B. TIpokomuyk (Munck, Benapycn)

Kak uzBecrtno, i kpusoii poga omun C'/ K, 3amaBaemoii adduabIM
ypaBHEHHEM

y? =azt +b2x® +cx+d, a,b,c,d € K*, (1.1)

OTHOCHTeJbHAs Tpyna Bpayspa KpuBoil OnmuChIBAETCS CIIeLyIomeit

Teopema 2. [1] (Hx. Iuk). Hyems C/K — xpusas euda (1.1) u
Jo — aanunmuveckan xpueas, onpedenernan apdunroim ypasrenuem
(u asasowaaca axobuarom kpusot C [2]):

Jo i y? =2 — 2ba® + (b — dad)x + ac®.

Ecau Jo(K) — epynna K-payuonasvnor mouek xpueot Jo u
Qc ={[(a,z/K)]|(z,y) € Jo(K),z # 0},

Br(K(C)/K) = { E}[Sg’z’_eiii/i?é]%UQc, ecan ¢ = 0,

HUcnonbays ot dakt, uro MuokectBo C'(K) U {co} cHabxkeno crpyk-
Typoil abesneBoil rpynnel ¢ HeffrpanbHbIM 3semerToM oo ([2],[3], [4]),
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npu onucannu rpymnsl Br(K (C)/K) ncnonb3yercs CyIiecTBOBAHHE TO-
momopduam rpym ([2],[3])

a:C(K) — K*/K*?,
3a/1aBaeMOr0 CJIEIYIOMUM 00pPa30M:

1 (modK*?), ecn P = oo,
a(P) = ¢ B(modK*?),ecim P = (0,0),
x (modK*?), ecitu P = (z,y),x # 0,

rje kpusast C/ K umeer Buj
y? = 2% + Az? + Bz, (1.2)

Craso 6bITb, B citydae, korga Kpusas Jg (C) umeer sux (1.2), nmeer
MECTO PABEHCTBO

Br(K(C)/K) = {[(a, «(P)/K)]|P € Ji (C)}.

Boapmuncrso xpusbix C/Q, 1y KOTOPBIX SIBHO BBIYHCJIEHA TPYIIIA
Br(Q(C)/Q), nmeror sux y* = az* +b ([5], [6]), T.e. j-unBapuanT Taxmx
KPUBBIX paBeH 1. B HHMKENDPUBEJIEHHBIX TEOPEMaX BCE KPUBbBIE UMEIOT
J-MHBAPUAHT, OTJINYHBIN €JTUHUIIBL.

Ocuopoit jyist onucanus rpynn Br(Q(C)/Q) 6yaer ciayKuth cieyro-
mast

Teopema 1. IIycmo K — npouseoavhoe nose u E/K — snnunmu-
weckan Kpusas, aPdurnas wacmv Komopol 3a0aemcs Ypashernuem

y? = 2 — 2ba® + (b — 4ad)z, a,b,c € K*.

Tozda daa arwbozo T €lma anzebpa (x,ad/K) mpusuasvha.
OCHOBHOII pe3ysIbTaT JOKJa/a COMEPKUTC B CIIEIYIONUX TeOpEMax.
Teopema 3. ITycmv K — npoussoavroe nose v C /K — kpusas poda
odun, apdunnas wacmv Komopol 3adaemcs YpasHeHUEM

v =e1at 4 egx? +e3, a € K* 61,690,653 € {£1}.

Tozda epynna Br(K(C)/K) nempusuasvra avwo npy €1 = €3 = —1.

B nocaednem caywae Br(K(C)/K) = {1,[(-1,-1/K)],[(-1,3/K)],

[(-1,-3/K)]}. B uwacmmuocmu, Had nosem PAUUOHAAOHYIT “UCEA 2PYN-
na Br(K(C)/K) umeem nopadox 4.
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Teopema 4. [Tycmv K = Q — noae payuonasvhvx wucea u C/Q —
Kpueas poda 00uH, apPurHas wacmov KOMopol 3a0GeMcs YPasHEHUEM

y* = pa't —pz’® +p,
2de p — npocmoe rnevwemnoe wucao, boavwee wem 3. Tozda Br(Q(C)/Q) =
{1, [(p,—1/Q)], [(p,3/Q)], I[(p,—3/Q)]}. B wacmnocmu, ecau
p = 1(mod12), mo epynna Br(K(Q)/Q) — mpusuasvha; ecau p =
5(mod 12) uau p = 7(mod 12), mo epynna Br(Q(C)/Q) umeem nopsadox

dsa u pasna coomeememeenno {1,[(p,3/Q)]} wau {1,[(p,5/Q)]}; ecau
p = 11(mod 12), mo epynna Br(Q(C)/Q) umeem nopadox 4.
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KOJIBITIO KOI‘OMOJ’IOI:.I/If/'I XOXIINJIbOA AJITEBPBI
MEBMNYCA

M. A. IIycroseix (C.-Ilerepbypr, Poccus)

Kraccudukanmsi caMOMHBEKTUBHBIX OA3UCHBIX ajrebp HaJ ajaredpa-
WYECKN 3aMKHYTBIM ITOJIEM, MMEIONMX KOHEYHBIN THUI ITPECTABICHUS
(Riedtmann, 1980, [1]), accoruupyer a0y Takymo airebpy ¢ OIHOM
u3 guarpamm wiakuna A, D, , Eg, F7, nin Eg. Hamu pesysibrarsr or-
HOCATCS K ajiredbpam Tuma A,,.

Riedtmann (cm. [2]) gokasasa, 9To eciau Jjst anrebpel R 910 acconu-
UPOBaHHOE JIEpeBO uMeeT TUl A,, To R cTabWIbHO SKBUBAJEHTHA JTHOO
HEKOTOPOH TMOJYIENHON CAMONHBEKTUBHOMI ayredpe, JuO0 TaK Ha3bIBae-
Mot “anrebpe Mébuyca”’, onucbiBaeMoit Kak ajrebpa myTeit HEKOTOPOro
KOJIYaHa C COOTHOIIEeHUsiMU. JIJIsi TOJIYIIEIHBIX CAMOUHbBEKTUBHBIX aJl-
rebp CTPYKTypPa KOJIbIa KOroMoJjioruii Xoxmmibaa onucana B [3]. Hamm
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pPe3yJIbTaThl OTHOCATCS KO BTOPOMY CJIydalo, T.e. K ajrebpam Mébuyca
R+ (rme m,t — 1Ba HATYpaJIbHBIX lIApAMETpa U3 ONpejesieHns anrebpsl
Mébuyca; cm. [4]).

IMockoneky HH®*(R) = Ext} (R, R) (rne A = R ®j, R°P — 06€épThiBato-
miast ajrebpa), Mbl MOXKEM BBIYUCJIUTL CTPYKTYPY KOJIbIIA KOMOMOJIOTHUil
ciepyromum obpazom: HH®(R) = H® (HomA(Q., R)), e

0c— R Qo™ Q1™ Qs <™ Qs — ...

— MUHHMAJIbHAs [TPOEKTUBHAS pe30sibBeHTa A-Momysst R. Drta pe3osib-
BenTa it R = R, ; Gbuia nocrpoena namu B 2005 roxy (cm. [4]). Hadee,
B 2006, ucrosb3ysl pe30JIbBEHTY, Mbl HOJYYUIN OIUCAHUE aJlJIATHBHOMN
CTPYKTYPBI KOJIbIIa KOroMosioruii B [3]. 3/ech Mbl ONUCHIBAEM MYJIBTH-
INKATUBHYIO CTPYKTYpy anre6pst HH* (R) myst crywas n > 1 u mpons-
BOJIBHOI XapaKTEPUCTUKNA OCHOBHOTO OIS K.

Theorem 1. Ilycts n > 1, R = R, ; — anrebpa Mébuyca, HH*(R) —
S-ag TpyIIa KoroMosoruit XoxImibaa anreopsl R ¢ koaddunuenramu
B R. Ilyctb £ — nesiast 4acTh, a r — OCTATOK OT nejieHus s Ha 2t — 1, m
— eJjasl 9acTb OT JeJIEHUsI T Ha 2, p — Iejas 4acTb OT JIeJIeHus m +
¢t wa n. Ppynna HH®(R) umeer pasmeprocTb 1, eciiu § yJa0BIeTBOpSIET
TPeOOBAHUSIM OJHOTO U3 CJIELYIONIUX IIyHKTOB:

(1) r=0=m, tt=1(n), {+p:2, ¢ /2 um chark = 2;

(8)r=2m+1, m+t=0(n), L+p:2 £:2umchark = 2.
B ocranpabix ciyuasx dimy HH*(R) = 0.

Theorem 2. Ilycts n > 1, R = R,, ; — anrebpa Mébuyca, u myctb

o

8
X:H{Xj(i)}‘l

j=

) u{T}.
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Torna HH*(R) & K[X]/I, tne T nexwur B crenenn 2n (2t — 1) 3a uckio-
qeHuneM ciaydas char k = 2 u n+t 9éTHo, B KOTOpOM ' JIE?KUT B CTEIIEHHN

1) ¥ @ _ () () (4)
n(2t —1); X; — s71eMenT, CTeleHb KOTOPOro PaBHa 8, TJIE §1 s . . . , Sa;

— Bee crenenw, jgexantye B [0, deg T') 1 yIOBIETBOPSIIONINE YCIOBUSIM §-TO
yHKTa TeopeMbl 1 (najee Mbl X J(Z)0603HaqaeM gepes X (V)| tak kax 3Ha-
YEeHNsl HU?KHUX MHJIEKCOB SICHBI M3 KOHTEKCTa; KPOMe TOIO, Mbl BBOJUM
Benomorarebnoe obosnadenne X () = X xorna deg XV < deg T, u
X® = T7X® g pporusaoM cityaae); I — uyeast, IOPOXKIEH 00PA3YIOIIH-
MM, KOTOPBIE COOTBETCTBYIOT CJIE/LYIOITIM COOTHOIIEHUSIM:
XMOx® =0, xOXO) =0, XOXD =0, XDXOC) =0, XDXT =0,
X® x6) =
X (6) x(6) — 7)}(7); xX6) x6) = 7”?(7); xOx6) = )}(3);

_XM . _X® .
xX@x(©) — ~X My >0 X (8) x(6) — ~X , mg > 0;
X©)  my =0; X@ ) mg=0;
XG) my =0
XWX = X® my >0, chark = 2;

0, my4 >0, chark # 2;

)N(m, my+my <t—1;
X(7)X(4) = X(l)’ mr +my = t— 17 char k = 2;

0, wunaue;
X®x06) — —tX0, ms = 0;
0, mg>0;

X®, mrtmg+1<t—1;

0, mr+mg+1>t—1;
X® mg+my <t—1;

X®) x@) = )N((Q), mg+my=t—1;
—X®) mg4my>t—1;
XO mh4my <t—1;

XOX®D =L XO ) +my =1t —1;
XD ml+my >t —1;

X(4)X(1) _ {X(l)’ my = O7

XM x®) = {

0, myg>0;
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)?(8), chark = 2;

X 6) x(6) —
0, chark #2;
X (M x(6) — )?(1)7 my =0, chark = 2;
|0, wunaue;

)~((2), my =0, chark = 2;
XOXD ={X®  m,>0, chark =2;

0, chark # 2.
3aeck m; (i m),) obo3HAUAET TAPAMETD M U3 TEOPEMBbI 1, OTHOCATIATHCS
K i-ii rpymme ycaoBuit u3 roit reopemsr (i = 1,...,8).

Ormernm, aTo o6pazyromue Tima X (2 mrn X 4) ma camom feste MoryT
OBITH NCKJTIOUEHBI 3 ormcanus anreopsr HH*(R), n MbI ux coxpaHmim
paau ymobecTBa (hOpMyTHPOBOK.
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O JIOKAJIBHO N-BAMKHVYTBIX ®OPMAIINAX
KOHEYHBIX I'PVIIII

A. A. Pomnonos, JI. A. ITlemerkos (Tomens, Benapycs)

B pabore paccmarpuBaloTcsi TOJILKO KOHedHble I'pymnbl. Popmarnnio
§ mazpiBator N-3aMKHYTO#I B HEKOTOPOM KJjacce X, eCyii CIPaBEIIMBO
creayiolnee yreepxKaenne: ecaun B X-rpynme G HOPMAIH3aTOPHI HEeH-
HUYHBIX CHJIOBCKHMX HOJTPYII IIpUHaekar §, To G € §F. B pabore [1]
[IEPEYNCIICHbl BCe Pa3pEeNIMMble HACJEICTBEHHBIE HACBHIIIEHHBIE (DOpMa-
1uu, spJstionmecss N-3aMKHYTBIME B Kjacce & pa3penuMbix IPyIL.
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B nacrosieit pabore MBI XOTUM yCJIOBHE BXOXKJEHUST HOPMAJI3ATOPA
B (OpMAIHIO OCJTabUTD JI0 BXOXKIEHUS CUJIOBCKUX P-TIOATPYII B 0000-
IMEHHBIA MUNepIeHTp HopMaau3aTopa. Takoi JIOKAJIbHBIN ITOIX01, MOTH-
BUpOBaH TeopeMoit PpobeHnyca, COrIacHo KOTopoii rpyrmna G p-HUIBIIO-
TEHTHA, eCJIN KaxKJias p-noarpynna u3 G CoIepKUTCs B TUIIEPIEHTPE eé
HOPMaJIM3aTOPA.

JIOKaIbHBIM CITyTHUKOM HA3BIBAIOT (DYHKINIO f, COMOCTABJISIIONIYIO
Ka2KJIOMY [IPOCTOMY YHCJLy ¢ HeKoTopyio dopmanuio f(g). [naBubrit dak-
top H/K rpyuusl G HasbBawor f-1eHTpaibibiM B G, eciim G/Cq(H/K)
€ f(q) mna moboro mpocroro nemurensd g nopaaka H/K. Hopmasb-
masg monarpynmna L rpymmet G HasbiBaeTcs f-runeprieHTpasbHOil B G,
eci KaxKjpiit ee G-ryaBublit daxrop f-nieatpasied B G. Ilpoussese-
HUE BCEX f-TUMEPIEHTPAIBHBIX HOPMAJIBHBIX MOArpyHi u3 (G Ha3bIBa-
10T f-runepneHTpom u obosHadator yepes Z¢(G). Yepes LF(f) obosna-
waroT kyace rpymn G takux, uro Zp(G) = G. Ussectno, uro LF(f)
— wnaceimenHast opmarus. Cormacao Teopeme [armroria—JIrobe3enep—
Mmua, Henycras dopmMarus § HACBIIIEHA TOTIA U TOJIBKO TOTA, KOTIA
§ = LF(f) njs Hekoroporo JiokajbHoro ciyrtauka f (B aroM ciaydae f
HA3BIBAETCS JIOKAJIBHBIM CILyTHUKOM (hopMarnuu §).

Ecim § = LF(f) u cuyrauk f unrerpuposas (r. e. f(q) BxOAuT
B § muas smoboro mpocroro ¢), To BMecro Z;(G) mumyr Zz(G) u f-
TUTEPIEHTPAIBHYIO MOINPYIITY HA3BIBAIOT §-TUIEPIEHTPATBHOIN.

Omnpepenenne. Hacormennyio dhopmanuio § # & HA30BEM A0KAALHO
N-samxrymoti B HEKOTOPOM Kijacce X, €CJIM CIPABEJINBO CJIEHAYIOee
yrepxkaenue: eciu G € X u P < Zz(Ng(P)) st m060ii Hee IMHIIHOM
cumtoBcKoil moarpynmnsl P u3s G, o G € §.

U3 pesyabraros paborsl [2] ciemyer, uro dhopmarys BeeX HUJIBIIO-
TEHTHBIX I'PYII JIOKAJIHHO N-3aMKHYTa B KJIACCE BCEX TPYIIIL.

Teopema 1. /Jlasa paspewsumoti naciedcmeernoti Hacvuuennot Bop-
MOUUY § # D caedyrouyue Yeaosus IKGUBAACHITHDL:

1) § aokaavno N-zamxnyma ¢ S;

2) § N-samxnyma ¢ S.

Teopema 2. Ilycmv ) — dopmayus 6cex PA3PEWUMBT 2PYNN C
q-Oaunott < 1 das ar06020 npocmozo wucaa q. Toeda cnpasedauswl cae-
dyrouLue YmeepiHcoeHUus:

1) wobas Henycmas HacaedcmEeHHas HACLIULERHAA NOOPOPMAUUA U3
9 N-samxnyma 6 $;
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2) ecau $H C X C 6 uX — nacviwennasn nacaedcmeernas Popmayus,
mo $) ne asasemca N-gamrnymot 6 X.

WseecTHO, uTo popMarius L Bcex CBEPXpa3peNIuMbIX IPYII UMeeT -
mmHy < 1 ays jaroboro mpocroro . Takum 06paszoM, MBI HOJIyYaeM W3
TEOPEMBI 2 TAKOI Pe3yJIbTAT.

CaencrBue. Qopmayus U asasemesa N-zamrxrnymol 6 xaacce 6cex
PASPEUWUMBLEL 2pynn. ¢ q-0aunol < 1 das 1106020 npocmozo wucaa q.

[Iprumeps! TOKA3BIBAIOT, YTO (DOPMAIHS BCEX (- TUCIEPCUBHBIX I'PYIII
u dopMmarus i BceX CBepXpaspeniuMbIX IPYIIT He SBISIOTCH N-3aMKHY-
TBIMU B KJIACCE BCEX PA3PEIINMBIX T'PYII C ¢-JIJIMHON < 2 171 JII0H0ro
MIPOCTOTO YUCIIA (.
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JAE®POPMAIIN AJITEBPHI JIN TUITA B, HA/ ITIOJIEM
XAPAKTEPUCTUKH 2*

O. M. Pomanosa, H. T. Ye6ouko (Hwxuuit Hosropos, Poccust)

Asrebpa JIu L tuna Bs HaJi mojieM XapaKTepUCTUKU 2 He siBJIsieT-
cst mpoctoit. OHAKO MOYXKHO OXKWJIATH TOsIBJIEHUE TPOCTHIX aiarebp Jln
cpeniu ee TIIO0ATBHBIX jledopMmariuii.

ITpocTpancTBO JoKaILHLIX Aecdopmanmit H2 (L, L) mveeT pasMepHOCTD
28. Beca H?(L, L) umetoT jiBe OpOUTHI OTHOCUTEIBLHO JEHCTBHS TPYIIITHI
Beitus. Beca conpsizkennt uiu ¢ 8 wim ¢ 4o + 30, 3n0ecs {a, 8} cucrema
POCTBIX KOPHEH, (v — KOPOTKUU KOPEHb.

HeobxoauMbIM yCJIOBHEM ITPOIOTKAEMOCTH KOITUKJIA 1) JT0 TJI06ATLHON
JiedpopMaIiy sIBJISIETCsl TPUBUAJIBHOCTD KOIUKJIA ¥ U Y u3 Z 3(L, L), rne
YUY (,y,2) = V(U(x, 1), 2) T (Y, 2), 2) +¥(¥(2, ), y). Kouukn Uy

— IepBOE PENATCTBAE K UHTETPUPYEMOCTH 1.

4pa6ora BemonHena B pamkax Penepanbnoii mesesoit nmporpammsl “Hayunsie u
Hay4HO- Ie/IarornYeckre KaJpbl HHHOBanuoHHoi Poccun”, mudp npoekra HK-13TI-
13, xouTpaxT NeI1945".
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Ipocrpancrso HZ, 435(L, L) onmomepio n mMeeT GasUCHBIH KOIHMKJT
Y =e€ly, ghelg®es, gtely, ghel, s®e; . Ilepsoe mpensTcrne
K UHTEIPUPYEMOCTH 1) HYJIEBOE U, CJIEJIOBATEIbHO, OTOOpaxKkenue [ , |+t
OIIpeieJIsieT CeMeNCTBO II00ABHBIX nedopMmariuii anredps! JIu tuma Bs.
Tlonyaenmnie anrebpsbr JIu He ABISIOTCS TPOCTHIMHE.

IIpocrpancrso H g(L, L) umeer pasmeprocTb 5. JIjis 6a3UCHBIX KOUMK-
JIOB Hg(L, L) 6puin HallieHbl HEepPBbIe IPENsITCTBUAs K NHTEIPUPYEMOCTH.

Cpe /it 6a3HCHBIX KOIMKIIOB TOIBKO 1) = e’ n_gNea®@hgtel Net ,®epg+
€hip /\e*_a_j ®eg ABIAETCI UHTEIPUPYEMBIM, IPUYeM 12 U{E = 0. ITosTo-

My [, ]+t onpenensier cemeiicTBO TobasbHBIX JedopMalmit aareGpsl

JIu tumta, Bs. [oyuenubie anredbpsr JIu Takke He SIBJISIIOTCST IIPOCTHIMU.
Taxum obpazom, anredpa JIlu tuma By Ha1 mojeM XapakKTEePUCTUKA 2

JIOIyCKaeT ryiobapHble nedOopMalii, T.€. He SIBJISETCH KECTKOM.
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MHOTOYJIEHBI CO 3HAKOIIEPEMEHHOMU I'PYIITION
TAJIVA

A. 3. Ceprees (Kpacuonap, Poccust)

Kak u3BectHO, B 00ITIeM ciiyvae, Berauciaerue rpymum [agya Maorowie-
HOB SIBJIIETCS TPYI0EMKOI 3aa4eil. [lesbio paboThl SIBIAETCS TOCTPOE-
HUe TTapaMeTPUIecKuX TPUHOMOB YETBEPTONH U MSITOW CTEleHel ¢ rpy-
namu Fanya Ay u As waj nojem panuonabubix wucen Q. B npusenen-
HBIX HUZKE TeopeMax OyeM IPealoIaraTb, YT0 YKA3aHHbIe MHOIOUIEHD
SIBJISIFOTCH HEIPUBOAUMBIME HaJ rtojieM Q npu t € Z.

Teopema 1. ITycmwv mmozounen f(x) = x* + ﬁx + WBH ABAACI-
ca Henpusodumvim Had nosem Q u t € Z. Tozda, epynna Iaaya amozo
MHO20uAeHa Had noaem Q usomopdra Ay.



62

JdokazareabcTBo. JIUCKPpUMUHAHT JAHHOIO MHOTOYJIEHA €CThb
252
((3‘;2%) , T.e. SIBJISIETCS KBaJIPATOM HEKOTOPOro 3jiemenTa mojs Q.
PesosbBenTa 17151 9TOr0 MHOTOYJIEHA UMEET BUJL:

s 12 16
_ v
3241 (3t241)2

r(z) ==z

ﬂe.HI/ITeJIHMI/I CBO60,HHOFO qJIeHa MHOI'OYJIeHa ’I"(.’l?) ABJIAIOTCA YHUCIIa

BUJA y s TAe 0<k<4,0<n <2 Ogpako, HA OTHO U3 Y-

3t2+1
cen aTor(o BUJIa HE SBJISIETCA KOPHEM MHOIO4IeHa '(X), CIeJ0BATEeIbHO,
muorouwted r(x) — HenpusoguM Haj nojtem Q. Takum obpazom, rpymma
Tanya mamHOro MHOTOWIEHA Hag ojeM Q, mzomopdna Ay [1]. O

Teopema 2. ITycmo mnozouwnen f(x) = x° +5(5k% — 1)z +4(5k? — 1)
Asaaemca Henpueodumvim Had nosem Q u t € Z. Toeda epynna Taaya
2mo2o muozounena Had nosem Q usomoppra As.

JdokazaTeabcTBo. JIUCKPpUMUHAHT JAHHOTO MHOTOYJIEHA €CThb
5044k2(5k% — 1)%, T.e. ABIZETCS KBAJPATOM HEKOTOPOTO SJIEMEHTA TI0-
ast Q. PesosibBeHTa 11151 9TOrO BUJIA MHOTOWJIEHA UMEET BUJL:

g(2) =(2* — 25(5k* — 1)22 + 15 - 52(5k* — 1)%2+
+ 54(5k% — 1)%)% — 554 k% (5K% — 1)z

HenurensiMu ¢BOGOIHOIO WieHA MHOrOWIeHa ¢(z) ABJIMIOTCA IUCIIA
+5P(5k% —1)*, e 0 < p < 8, 0 < s < 6. OHAKO, HU OJHO W3 UH-
CeJI 9TOTO BUJIA He SBJISAETCS KODHEM MHOTOWIeHa ¢(z), CJIeI0BATEIhHO,
MmHOrOWIeH ¢(z) — HenpuoguM Ha noseM Q. Takum obpasom, rpymma
Tasya jasHOro MHOrouIeHa Haj nojeM Q uzomopdua As [2]. O

IlpuBeneM eme OmHy TeOpeMy O HapaMeTPHYECKHX TPHHOMAX M-Oi
CTemenu ¢ Tpynnamu [ajya, SBIAIONEMUACS TOAPYIIIAMA HAKOIIEPEMEH-
HO#t rpynmsl A,

Teopema 3. 1) [Tycmo n — nevwemmnoe wucao. Toeda muozownen suda:

N nk? — (_l)n(n—l)/Q nk? — (_1)n(n—1)/2
flz) =2"+n- ( (_1)(n_1)(n_2)/2 ) ‘z+(n—1)- ( (_1)(_1)(,1_1)(7,,_2)/2 )

umeem epynny Laiya, asaaouyroca nodzpynnot epynno, A, Had noiem

Q;
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2) Iycmo n- vemmnoe wucao. Tozda mrozousen suda:

. (_1)n(n—1)/2
f(@)=2"+n- ((n TR = (_1)(n1)(n2)/z) ot
(_1)n(n—1)/2
+(TL — 1) . <(n — ]_)kZ — (1)(n1)(n2)/2>

umeem epynny Laiya, asaaouyroca nodzpynnot epynno, A, Had noiem
Q.

3ameuganne. JIMCKPUMUHAHTHI JJAHHBIX MHOTOYJIEHOB, KAK HETPY/THO
[IPOBEPUTD, ABJIAIOTCS KBAJIPATAMEH HEKOTOPBIX 3JieMeHTOB 1o Q, Ho,
K COYKAJIEHUIO, HA JAHHBIII MOMEHT HE CYIIECTBYET YTBEPIKIEHUI /111 Ha-
XOXK/1eHn s PE30JIbBEHTHI JIJId HEIIPUBOAUMOI'O MHOI'OYJIEHA n-oi CTelleHu,
[I0TOMY HAJ0 IPUMEHSATD JIPYTHE METOJbI, MMO3BOJISIONINE TOYHO yCTa-
HOBUTB, YTO I'PYIIbI [ajya JTaHHBIX MHOIOYJIEHOB SIBJISIOTCS HE TPOCTO
MOJIrpyIIaMu Tpynmbl A,, a Kak NOKa3bIBAIOT BhrauciaeHus wa Maple,
n30MOpPQMHBIME IPyIIe A, .

CIUCOK JINTEPATYPHI

[1] Kappe L., Warren B. An elementary test for the Galois group of a quartic
polynomials // Amer. Math. Monthly. - 1989. - vol. 4. -p. 133-137.
[2] TTocraukos M.M. Teopust lasya. M. @akropuas, 2003.

AHAJIOT TUIIOTE3BI APTUHA OJI1s1 MHOTOYJIEHOB
9.A. Ceprees (Kpacuonap, Poccust)

B 1927 romgy 9. Aprun chopMyIupoBa CJIeAYIONYI0 TUIOTE3Y: JIJIst
KaKJIOr0 TIEJIOT0 YUCJIA @, OTJIIMIHOrO OT —1 M KBAJIPATOB TIEJIBIX IUCET,
CyIIECTBYeT GECKOHETHO MHOTO MPOCTBIX YHCET P, JJIs KOTOPBIX @ SIBJISI-
ercsi IepBOOOPa3HBIM KOPHEM 110 MOJLYJIIO p. I3BeCTHO, 4TO ecid rumore-
3a Pumana o Hyssx ja3eta-QyHKIUN ClIpaBe/iInBa, TO BEPHA U TUIIOTE3A
Apruna.

IMycrs f(x) — HOPMUPOBAHHBI MHOIOWIECH C IEJabIMU KO3 bUImen-
TaM# U P — MIPOCTOE UUCJIO, He JieJidliee CBOOOTHBIN Ko duimeHT MHO-
rounena f(z). Iopsikom MHOrOuweHa f() 1O MOJIYIIO p HA3BIBAETCS
HauMeHbIllee HaTypaJjibHOe 4mciio t, Takoe, uro f(z) memmt 2t — 1 mo
MOJLYJIIO P.
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Eciin nopsinok muorodsiena f(x) cremenu n 1o MO0 p paser p” —1,
10 f() HA3BIBAIOT IPUMHUTUBHBIM MHOI'OYJIEHOM IO MOJLYJIIO P.

Cdopmynupyem aHaJIOr TUIOTE3bI ApTHHA JIJIsT MHOTOWIeHOB. [lycTh
f(x) — HOpMUPOBaHHBII, HEIPUBOIMMBIN HAaJl [IOJIEM PAIMOHAJBHBIX M-
CeJl MHOTOYJICH C IMeJIbIMA KOd(MUIMeHTaMu, He SBJISIONUiics Hu Ou-
HOMOM, HU KPYTOBBIM MHOTOYJIEHOM CTereHu n > 1, cBOOOIHBIN KOI]h-
durnmeHT KOTOoporo a, u ta, He SBJISETCS KBAJIPATOM IIEJIOTO YUCJIA.
IIycte rpymnna lagya sToro MHOrOUIEHA HAJ TIOJIEM PAIMOHAJIBHBIX M-
cesl, KaK IOJArPYIIIa CUMMETPUYIECKOW TPYIIBI Sy, CONEPXKUT IIOJICTa-
HOBKY HUKJICHHOrO THUIA (TN1,Mg,...,Ny), TIe Ny + Ng + ... + 1. = n.
Torma cymecTByeT 6ECKOHEIHO MHOTO TPOCTBIX YHUCEN P, JJIsT KOTOPBIX
f@) = fi(x)fa(x)... fr(z) (mod p) u f;(x) — pasiuunble HENPUBOIU-
MBble TI0 MOJIYJIIO P MHOTOYJIEHBI CTeleHu n; s ¢ = 1,2,...7, u, 10
KpaifHell Mepe, OJMH U3 TUX MHOTOUJIEHOB f;(Z) sIBJISI€TCS IPUMUTUB-
HBIM 10 MOJTYJIIO P.

Ecmu B yenoBusix chopMmynupoBanHoi runore3s! rpynna [amya MHO-
rowiena f(x) crenenu n > 1 HaJi 1OJIEM PAIIMOHAIBHBIX YHUCEJI COIEPIKUT
IUKJI JJIAHBL 7, TO TUIOTE3a YTBEPXKJAET, YTO CYIIEeCTByeT GECKOHETHO
MHOT'O IIPOCTBIX UUCEJT P, TI0 MOJYIIF0 KOTOPBIX MHOrOUWIeH f(x) mpuMn-
TUBEH. DTO yTBepXK/IeHne 6bII0 BhicKasaHo B 1937 rogy Bubrapuem [1]
1 eMy yJIaJIoCh CBECTH JIOKA3aTeJbCTBO K I'HIoTe3e Pumana B 1mossax aj-
rebpandeckux (YHKIHUH, a 3Ta MOCJIeHsIs TUIoTe3a Obljia JoKa3aHa A.
Beitem B 1948 roay [2].

BamernM, 9TO ecau B ycsuoBusx runoressl n = 1 u f(x) = x — a, tae
@ — TEeJI0e YUCJI0, OTIIMIHO OT —1 U KBAJIPATOB ITIEJIBIX IUCEJI, TO aHAJIOT
TUIOTE3bI APTHHA JJIs MHOTOWJIEHOB DAaBHOCHJIEH THIOTe3e ApTHHA O
EePBOOOPA3HBIX KOPHSIX JIJIST [IEJIBIX YHUCET.

CIUCOK JINTEPATYPHI

[1] Bilharz H. Primdivisor mit vorgegebeger primitivwurrel. Math. Ann. 114. 476-
492. 1937.

[2] Weil A. Sur les corbes algebriques et les varietes qui sen deduisent. Actual
Scientif. Industr. Ne 1041. Paris. 1948.
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KOMITOSUIINOHHBIE ®AKTOPHI I'PVIIII,
N3O0CITEKTPAJIBHBIX ITPOCTBIM
CUMIIVIEKTNYECKVM 1 OPTOT'OHAJIBHBIM
T'PVYIIIIAM

A. M. Craposieros (HoBocubupck, Poccust)

Cnexmpom rpyunsl G HasbiBaerca MHOXKecTBO w((), cocrosiee u3
MTOPSIJIKOB 3JIEMEHTOB TPYIIbL. B mocsesnee BpeMst BBIXOIUT MHOIO pa-
60T, TIOCBSIIIEHHBIX U3YYEHUIO BOIIPOCA PACNO3ZHABAHUL NO CNEKMPY JIJIs
PA3IMYIHBIX KOHEYHBIX MPOCTHIX Ipynn (Haubosiee TOMHBIH 0630p CM. B
[1]). Pemurs momoGHbLI BOIPOC, O3HAUAET HANTH YUCJIO TIONAPHO HEU30-
MOP(HBIX I'PYIIT, 00JIaIAIONAX TEM K€ CIIEKTPOM, YTO W JAHHAsI MPO-
crag (uam novru-npocras) rpymna L. BaskapiM sranom npu usydeHun
PACIIO3HABAEMOCTH T'PYIBl L IBJISIETCST yCTAHOBJIEHNE KOMIIO3UITMOHHO-
IO CTPOEHUsI TPYIIIbI, ¢ MHOYKECTBOM HOPSJIKOB, Kak y L. DToT BoOIpoc
JIAJIEK OT MOJIHOTO PEIIeHusl B CIydasiX, Korja L mpocTasi CHMILIEKTIHYIe-
CKasl WM OPTOrOHAJIbHAS Ipymna. B HacTosImel paboTe TOIyIeH Cery-
IOIIU PE3yJIbTAT B 9TOM HAIPABJICHUU.

Teopema 1. ITycmv ¢ — cmenens npocmozo wucaa p, M = {Bs(q),
Cs(q), Da(q)}, L € M, G — xonewnan epynna co ceoticmeom w(G) =
w(L). Ipednoaootcum, 4mo cpedu HEabeesbT KOMNO3UUUOHHOT Pakmo-
pos epynnv. G ecmbv Paxmop S, uzomopdrwuill 2pynne auesa muna Had
noaem xrapaxmepucmury p. Toeda S € M.

Pabora Bemosmena npu noggep:xkke Cosera mo rpanram IIpesmmen-
ta PO (HIII-344.2008.1), ABIIIT Pocobpasosanus "Passurne mHaydHo-
ro moreHImasa Boicieit mkoub" (mpoekr 2.1.1.419). u JlaBpeHThEBCKIM
IPaHTOM JIJIsl KOJUIEKTHBOB MosIojibix yaerbix CO PAH, mocranosienue

pesumuyma CO PAH N43 or 04.02.2010

CIUCOK JINTEPATYPHI

[1] B./. Masypos I'pynust ¢ 3amanusiM cuekrpom // U3s. Ypas. roc. yu-ta, 2005,
Ne 36 (Marem. MexaH., BbII. 7), 119-138

[2] A.B. Bacuaves, M.A. I'pewxoceesa, B./]. Masypoé O KOHEIHBIX I'DyIIIaX, U30-
CIIEKTPAJIbHBIX IPOCTHIM CHMIIEKTHYECKIM U OPTOroHaiabHbIM rpynnaMm // Cub.

MareM. KypH., 50:6 (2009), 1225-1247
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AJITOPUTM IIOPOTOBOM SJIEKTPOHHOM
OPPOBOMU ITPOKCHU ITOAIINICHA BE3 PACKPBITI A
CEKPETHOI'O KJ/IFOYA

E.A. Tosona (fIpocnasis, Poccus)

OcHoBHast TpobJIEMa, BO3ZHUKAIOIIAS DU UCIIOJIH30BAHUN TTOPOTOBBIX
AJITOPUTMOB, 3aKJIIOYAETCA B TOM, YTO IPYIIIIa, BOCCTAHOBHUBINAS CEKPET,
y3Haer ero. Anropurm Ilenepcena 1mo3Bosisier rpyiie BIpabOTaTh Hapy
KJto4eit (X, Yp), HO KAsKIBI yIACTHUK IPYIIIBI BOCCTAHOBHUBIINA KIIIO,
Hen30eKHO ero y3HaeT. B nasibHeiimem 000 U3 HUX CMOXKET TOJIIUCHI-
BaTh COOOINEHUsI OT UMEHH I'PYMITLI. | eHepUPOBATE Tepe] KarXK 1o mpo-
1€y POii TIOJIIUCH HOBYIO APy KJIIOYel Hey1I00HO U JIOCTATOYHO CJIOYKHO
KOHTPOJINPOBATH OJTHOPA30BOE MCIOJIB30BAHIE CEKPETHOIO KJIIOUA.

¢l mperaraio TPOTOKOJI B KOTOPOM I'PYIIIA HOJIIHUIIET COODIEHNEe OT
MMEHU JIpYTOro JINIA U He Y3HAET COBMECTHBIN CeKpPEeTHBIN Kjitod. Vme-
orcs ciemyromue yaactauku 3/10:

YaacTHUK A - SIBJISIETCS OPUTHHAJIBHBIM TIOAITHCIAKOM;

Ipyuna u3 n yuacraukos P = {p;|(i = 1...n)};

ApbuTp - HE3ABUCUMOE JIMIIO, CIUTAETCS HEIIOJIKYITHBIM;

VYuacTHUK A ye3KaeT B MeCTa JIMIIEHHbIE KOMIIBIOTEPHBIX CeTell U XO-
4eT, 9To0bI JTI00bIe K yIaCTHUKOB IPYIILI P TOCTABUIIN TPOKCH MOJIITUACH
OT €ro MMEHU U [PHU ITOM HE y3HAJM 3HadeHue mpokcu. J[jas BeipaboT-
KU TIPOKU 51 OYIy TPUMEHSATH aJropuTM mpetoxkenusrit M. Mambo, K.
Usuda u E. Okamoto [1], a qyist pacnpenesnenus: cekpera ajaroputm Ile-
Jepcena [2].

IMycrs A umeer napy kirodeii (r4,y4).

HeiictBusa A:

1. 'enepupyer ciayqaiinoe aucio r € Zj u perauciasger R = g"modp;

2. Beraucasier s4 = x4 + r - Rmodq. s4 - npokcu, 3To nadopmalms,
KOTODPYIO BBIPAOATHIBAET OPUTHHAJIBHBIN OIUCIUK JIJIsl TOCIELYOIIei
reHepaIuy TPOKCHU KJI0Ya, JIOBEPUTEIBHBIM TIOIIHNCINKOM;

3. Tenepupyer muorowien f4(x) crenenu n Takoit, 4ro f4(0) = s4:

fa@)=sa+ar-z+ay2*+ - +apy 2" +a, 2™

4. Boraucnsier f4(i) (¢ = 1...n) u OTHpaBIIsSeT HOJLYICHHOE SHAYCHUE
i-tomy yvactHuKy rpyunsl P. Takum obpazoM KaxK/Iblil “ieH rpyuisr P
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UMeeT 3HAaYeHNe MHOTOYJIEHA B TOYKE DABHOI €ro MOpsiIKOBOMY HOME-
py. YYaCTHUKOB BCETrO N 3HAYUAT y HUX HE XBATUT UHMOPMAIUU ITOOLI
BOCCTAHOBUTD fa(1);

5. Hampasysier Apburpy Ko3dPUIMEHT TpU CTapIieM UieHe d, [0
CEKPETHOMY KaHAaJy;

HeiictBust rpynnst P:

1. Kaxkiplii y9acTHUK p; ©MeeT napy Kioueil (z;, y;), Co CIIeAyIonuMu
CBOICTBaMU:

yi = g*'modp; Y =[]\, ¢**modp

2. Kaxplit ygacTHUK P reHepupyer MHOrouieH ¢;(r) cremeHn He

Goubrieit k — 1 rakoii, aro ¢g;(0) =Y - x;:
gi(x) =i Y +big - x4 bin - a” -+ big_y - 2"

O6osnasmm G(z) = fa(z) + >, gi(x)

3. Kaxplii p; BbIYuCAgeT 3HaYeHME MHOrOWIeHa ¢;(x) B TOYKe j:
9:(j) (j =1...n,i# j). llepenaer 3uadenue g;(j) p; “WIeHy IPYIILI IO
CEKPETHOMY KaHAJY CBsI3M. TaKuM 06pa30M MbI IIOJIyIaeM, 9TO KarK bl
i-biit yuacrauk obmena umeer G(i) = fa(i)+Y ., gi(7). To ecTb KaxKabLit
3HAET OJHY TOYKY cyMMapHoro Mmuorouwiena G(x). CekperHbiii mpokcu
ko4 paser G(0) =s4 +Y Y 2.

Eciun A n kaxxplit y9aCTHUK TPYIILI P CIeIa/ n STH TPUTOTOBJIEHUST
3HAYUT OHM MOTYT YYACTBOBATH B ajaropurme GOPMUPOBAHUS ITOJIIUCH.

B kauecree ajropurma IIIII 6ymnem ucrosb3oars ajgroputM [IHOP-
pa. Bes orpanunuenusi obmHOCTH Oy/IEM CUMTATH, UTO TEpBbIE kK ydacTt-
HUKOB Pj ...Dp§ pemmim nognucarh coobmenne M. OOo3HAYIUM TPYIILY
kak PS. Mambire rpynna BoIUUCISET 3HAYEHNE IMPOBON TOIIUCH JJTsT
coobmenusa M.

JIis BBIMHUCIEHWS TTOJIUCH KaXKJbI yJ9acTHUK rpyrmnsl PS nemaer
CJIeJTYTOITMe TIary:

1. Beruancisier 3nauenne xem-dyuknpn H ot M||Y.

2. Ucnonesyer G(i) KaK CEKPETHBIN KJIIOY ISl HOJINCAHUS COOD-
1nieHnst. BoipabaTbiBaeT ciydaiiHoe umcyio k; U BBIYUCIATL S; = k; -
Hle G é:? + G(i) - HM||Y). Takoit onepanueil KaxKplii yIacTHIK
PS ymuoxun csobonubiit wien G(x) va H(M]||Y) u nobasun k;. K xo-
j.’:l(#i) _% Y4acTHUK OCTaB-
JISIeT TOJIyYeHHOe 3HAYEHWEe TOUKM y cebsl 10 MOMEHTa BOCCTAHOBJICHUSI
cekperTa.

s dunuenty npu 2" npubasua uncao k; [ |



68

3. Kaxpiit yaactauk rpynnsl PS renepupyer muorowien z;(0) =
k
kT J=100 % Ucnonn3ysa anropurm Ilegepcena, rpymmna BbipabaThiBaeT
— (A

obmee uncio K = Z?zl z(0). Takum 06pa3OM OHU BBIYNCIISIOT BEJIHYIH-
uy K Ha KoTOpyio usmenurca crapimii koaddurment maorowiena G ()
[OCJIe TOrO, KaK KaXKJIblii 4ieH rpyunsl PS noxnumier coobmenue M.

Korza npumer BpeMst BOCCTaHABIMBATD CEKPET KaXKIbIH U3 K dmeHoB
rpyuisl PS orupasur csoe 3uadenue (S;, i) Apburpy.

ApOuUTp BBIIOJIHSAET CJIEAYIONIHE [IATH:

1. Hdns kaxkyoit mapst (S;, i) sbraucasier S; — (a, + K) - ™. Takum
ob6pazom ApGuTp nosrydaer 3HadeHusi MEorowiena G’ (x). G'(x) aro MHO-
TOYIEH CTeneHu k Takoil, 9To

k

Gy =k [] §=2+C0- HMIY) =~ (an+K) -

J=1z4)
2. 3nas k Touek mMHorowrena G’(x), Beraucisier 3Havenue G'(0) no us-
TeprossiuonHol dopmyie Jlarpanxka. ITosydeHHoe 3HaUYeHnE BO3Bpa-
[MAeT YIACTHUKAM I'DYIIbI, KAK 3HAUCHUE MOJIIHICH.
ITposepuTs 3HaYeHHE I[HGPOBOI IOANUCH MOXKHO HCIIOJIB3Ysi OTKPbI-
TBIA KJII0Y:

Yv:yA'RR'YY

CIUCOK JIUTEPATYPHI

[1] M. Mambo, K. Usuda, and E. Okamoto. H. Prozy signatures: Delegation of the
power to sign messages. // IEICE Trans. Fundamentals, Sep. 1996, Vol. E79-A,
No. 9, pp. 1338-1353;

[2] T. Pederson. A Threshold Cryptosystem without a Trusted Party. //In Proceed-
ings of Eurocrypt 1991, volume 547 of LNCS, pages 522-526, 1991;
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ABTOMOP®MN3MBI HACTNYHO KOMMYTATNBHBIX
HMJIBIIOTEHTHDBIX R-TPVIIII I APUOMETUNYECKNE
I'PVYIITIBI

A. B. Tpeitep (Omck, Poccust)

Iycrs I' — xoneunslii mpocroit (6e3 KpaTHbIX pebep u 1eresib) rpad
C MHOYKECTBOM BEDINUH {Z1,...,T,} U MHOXKecTBOM pebep E. Ilycrb
R — nmubo mosie Hy/eBoil XapaKTEpPUCTUKH, JTUOO KOJIBIIO IEeIbIX duces. B
MHOT000pa3uN JBYCTYIIEHHO HIJIBIIOTEHTHBIX R-rpymn N g 1o rpady I'
CTPOMTCS YACTUIHO KOMMYTaTHBHAS rpymma: G = (1, . . ., Ty|[z:, x;] =
L (zi,25) € E)Ny p-

B nmokmaze 6ymer onmcana CTpyKTypa TPYHILI aBTOMOP(MU3IMOB TPYTI-
bl Gr. Kpome Toro, mjist rpada I' mocrpoena R-apudmernyeckas auHeii-
Has rpymna H(T). Tpymna H(T') peannszobana Kak rpyiia (hakKTOPHBIX
aBTOMOP(MU3MOB YACTUYHO KOMMYTATHBHON JIBYCTYIIEHHO HUJIBIIOTEHT-
wvoi#t R-rpynmer Gr.

O COOTBETCTBUMU TAJIVA OJId KATETOPUN
P-JIOKAJIBHBIX K-PA3JIO?2KVMMDbBIX ABEJIEBBIX
I'PVYIIII

B. X. ®apykmun (Mocksa, Poccust)

IIycte mosne K cojiep:KuTcst B II0JI€ pP-aJMdeCKUX HHUCE]T U sIBJIsSeT-
cs pacmupenneM ['ajlya KOHEYHON CTENEHU I10JIs PAIMOHAIBHBIX YHCEJI.
O6o3naunM 4epes S, aJIUTUBHYIO I'PYIILY [EJIOI0 3aMbIKAHUS KOJIbIA
HeJIbIX duces B noje K.

Penyuuposannyio abesneBy rpymiy G 6e3 KpydeHusl KOHEIHOTO DaH-
ra HazoBeM K -paszaooicumoti epynnot, ecin G ® S, ABiFETCA IPAMOI
CYMMO#l JIeJIUMOli 1 CBOOOIHOMN Sp-I'DYIIIBI.

O6osnaunm 4epe3 L,(K) KaTeropuio p-JOKAJBHBIX [{-Pa3/IoKIMbIX
rpymi 6e3 KpydeHus: KOHETHOTO PAHTa.

Teopema. Cyuwecmeyem coomsemcmeue lasya meocdy ecemu noo-
epynnamu epynno, Tasya noss K u ecemu gnoamne noanvimu nodkame-
eopuamu xamezopuu L,(K) omnocumenvro ceoticmea 06sexmos 0vimo
L-pasaoorcumvimu epynnamu das A106020 noonoss L noas K.



70

O KPUTEPUN JOMMNHAHTHOCTN JIOKAJIBHBIX
KJIACCOB ®UTTUHTA

IT. Xayk (Tw6unren, lepmanus), B.H. Sarypckuii (Burebcek,
Benapycn)

PaccmarpuBatorcst TOJIBKO KOHEYHbBIE pa3pelinMble IPyIbl. B ompe-
JesieHustX U obozHadeHuax Mol ciaenyem [1]. Hamomunm, aro ecom § —
HemycToit kiacc Purrunra, To vepes Gz 0603HATAIOT §-PAIUKAI IPYIIIIEL
G — nHamboJbinyo F-HOopMasbHyIo noArpyny rpymmnsl G. Kiace ®@ur-
THHIA § Ha3bIBAIOT JOMUHAHTHBIM, ecjin i Jirobbix rpynn G u H rta-
kux, yt0 Gg < H < G u H € §, cienyer H <V, rne V — HeKOTOPBIH
F-unbekrop rpynmst G.

JIoKabHBIN MeTOJ, M3y9YeHUsl KOHEIHBIX Pa3peniuMbIX TPYII C II0-
MOIIBIO PAJIMKAIIOB U KiaccoB PurTuHra OBLT Tpemiosken Xaptian [2].
Besikoe orobpaxkenne f : P — { xuaccet @urrunra } HaseiBaercs H-
dyuximeit [3]. Kinacc @urtunra § Ha3bIBAIOT JOKAIbHBIM [3], eciin § =
&N (Mper f(P)N,S,), rie f — nexoropas H-dbymxmus u m = Char ().
JIroboit siokasbHbI Kitace PurTrHra § ONpeaesieTcs TOJTHOM IpUBe IeH-
woit H-dyukuueit F' takoit, uro F(p)MN, = F(p) C § u F(p) — xmnacc
JlokerTa Jijisi BCeX MPOCTHIX P.

B kmacce © Bcex KOHEUHBIX Pa3PEIIMMbBIX IPYIIT U3BECTEH PE3YIIbTAT
Jlokerra [4] o Tom, uTO ecim §F — momumHaHTHBIE Ki1acc PurruHra, TO
qubo N C §, mbo § = G, misa nekoroporo m C P, rae P — mHOXKECTBO
BCex mpocThiX unces. Tak Kak Kyiacc &, paspenuMbIX T-IPYIIIT siBJISET-
Csl JIOKAJIbHBIM, TO aKTyaJbHON sIBJISIETCs TPOOIeMa HAXOXKIEHUST JIOMU-
HAHTHBIX KJIACCOB CPEIU JIOKAJIBHBIX KJIAccOB DUTTHHTA MOJTHON XapaK-
repuctukn (Char(F) = P uan M C §F). B [1] ycranosaeno, 9ro npume-
paMu JIOKAJIbHBIX KyraccoB OUTTUHTA [TOJTHOM XapaKTEPUCTUKH, KOTOPhIE
He SIBJISIOTCS JJOMUHAHTHBIMU CJIyKaT Kiacchl NG5, G260 N G565 .

B macrositiiem coo0IeHnn Mbl ONMCHIBAEM KPUTEPUil JOMUHAHTHOCTH
JIOKAJIBHBIX KJ1accOoB DUTTHHTA MOJTHONW XapaKTEePUCTUKH.

Teopema. ITycmv § — A0karvoHvIG KAace Dummunea NOAHOT Tapak-
mepucmuky ¢ noanol npueedennott H-gpynruyuetd F u F(p) — waacc
Jloxemma dasn ecex npocmuz p. Kaace Qummunrea § asasemes domu-
HAHMHBLM 0200 U MOoAbKO Mo2da, k0204 0AL N0OBLT PASAUMHBIT TPO-
cmuiz wucen p,q cnpasedauco (F(p) N F(q))Spqy = F(p) N F(q) uau
F(p) N Flq) = NyerF(r).
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CUCTEMA MHBAPNAHTOB OTHOCUTEJIBHO
IMOJIYCKAJIAPHON SKBUBAJIEHTHOCTH
IMOJIMHOMMAJIBHBIX MATPUIL IIPOCTON

CTPYKTVYPHI

B. 3. ITaBaposckuii (JIbBoB, Ykpauna)

Bynem paccmarpusarh Marpunsl Hag KoabnoM Clz] , C' -— nose Kom-
IUIEKCHBIX "ncest. IlocieHee cauraemM yIopsiI0MeHHBIM JIeKCuKorpadu-
qecku. Ilycrs G(2) -— nponssoabHast marpuna Hag Clx] u p(z) = (x —
1) ... (x—ap) € Clz], a; # o . Ilo ananoruu c [1, oupen. 1 §2 p. ]
0003HATNM: Mg(m)(cp) = | Glar) ... Glam) H . Bocosmbayemcs Tax-

’Ke 0003HaYeHUEeM Mg@) [a1, ..., am] . Pacemorpum marpuny N(z) €
M, (C[z]) n upeobpazosanust N(z) — QN(x)P(z) , Q € GL(n, C) ,
P(z) € GL(n, C[z]) , koropsle B [1] HA3BIBAIOTCS TOJYCKAJISPHO 9KBU-
BaJIEHTHBIMU. Bysem mpemosarats, aro matpuna N () IMeeT IpocTyio
CTPYKTYPY (T.€. BCE ee 3JIeMeHTapHBIE JeJNTENN JUHENHbBI) U BCe NHBA-
puanTHble MEHOXKUTEM @;(x) , ¢ = 1, ..., n , pazmuansl. O6o3HATMM
wij(x) = @i(x)/e;i(x) , j < i . Hameit nenpio sIBIsgercs IOUCK Goiiee
npocToit opmer ayia MaTpunbl N (T) W HAXOXKJIEHUE €€ WHBADUAHTOB
OTHOCHUTEJIBHO TOJIYCKAJISIPHON 9KBuBasenTHoctn. Ha mepsom stame pe-
KyppeHTHO dukcupyeM HA00p (g, ..., Qp,) , @1 < ... < Qg ,
KOpHe{l MHOTOWIEHA 21 (2) Tak, 4To aj ,j=1,..., ny, aBisgerca Mu-
HUMAJILHBIM KOPHEM, YIOBJIETBOPSIONIM j-0€ HEPABEHCTBO CJICIYIOMIett
HENOYIKH:

0< rank:Mg(z) [oq] < rankM]T,(x) [a1, ag] < ...
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< rankMg(r) a1, ...y an, | = 'rankMg,(z)(gan) =7 .

OuesBupno, r1 = ny . Eeau vy > n— 1, To mpornecc 3aBepiied Ha 1Iep-
BOM 3Tare. B MpOTHBHOM CiIydae HAXOIUM HAMMEHBLIIN HOMED lo > 2
TaKoI, 9TO mnk:M{,(m)(gplQHJ) # 11 . Jlanee, dbukcupyeMm peKyppeHTHO
HA00D (Qpyt1, «--5 Ony) 5 Onyt1 < ... < Oy, , KOPHEH MHOrOWIEHA
Plo+1,15 (z) Tax, uro Qni4j ,J =1, ..., ng —ny , aBisgerca HauMeHb-
MM KOPHEM, JIJIsi KOTOPOT'O BBIIOJIHAETCS j-0€ HePaBeHCTBO CJIe Ly Fomeit
HETOYKN:

T T
r1 < rankMpy . [a1, .y Qnyy Qnyy1] < rankMy [a1, ...y Qpy,

T
Uy 415 Oy 2] <o <rankMy gy lan, -y angy Qnggrs -y Q] =
T
rankMy (P +1,1) =711+ 712
Ecma ry +7r2 > n—1, To mporecc 3aBepiieH Ha BTOPOM dtare. B apy-

TOM CJIydae JejlaeM CJIeayomuil mar u T.4. depe3 t > 1 maros Haiimgem
Habop

(1, v ooy Qnyy Qygdy oeny Qpgy cvey Qpy 41y «-ey Q) (1)
XapaKTEePUCTHIECKUX KOpHeit marpuna N (z) , 1ue o, 41, - -, On, AB-
JISIOTCS KOPHSIME MHOTOWIEHA @y, +1,1, () , 1 =11 < ... <y <n, ng=

0 . HaGop xopreit (1) marpuneit N(x) onpezessiercst omHo3HaIHO. Bostee
TOrO, UMEET MECTO CJIELYIOIIAsT

Teopema 1. Habop wxopnet (1), a maxoice paneu mampuy
MJT\;(;C)(S%ﬁLl) =ri+ ... +rg, k=1, ..., t, xaaccom {QN (z)P(x)}
NOAYCKANADHO IKGUCAACHIMHBIL MAMPUY, ONPEIEAAEMCA 00HOZHAUHO.

MsgecrHo [1], uto B kmacce {QN(z)P(x)} , det N(x) # 0, cyme-
crByer Marpuna A(x) HUXKHErO TPEYrOJbHOIO BHJA C WHBAPUAHTHBIMU
MHOKUTETAME @; () , 1 =1, ..., n , Ha TaBHOH Amaronam. O6ozHATIM
uepes Al(m)(ac) noaMarpuily Marpunbl A(z) , cogepxailyiocs B IEpBbIX
[ cronbuax u nocseauux m crpokax. Marpuny A(z) nazosem npuseden-
HOT U opuenmuposarnol no wabopy (1) rapaxmepucmuueckur xopred,
€CJI MaTPUIA MZ("’M(I) [Qny i1y coey Q) s M =N—71— ... —Tk_1
, M1 =N , UMeer Bl
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Dkl *
T _ .
A;;”k)(x) [O‘nkfr‘rla L) ank] - 0 Dk’nkfnk_l )
0o ... 0
k=1, ...,t,(2)
rae Dyj, (je =1, ..., ng —ng—1 ) — OIOK IOJHOTO PAHTA Tkjy,
pasMepa Ty, X I . fdeno, 9o rr1 + oo+ Thng—ng_, =Tk -

Teopema 2. B xaacce {QN(z)P(x)} noayckarapro sKk6uSaACHMHHL
MAMPUY, CYWLECTNEYE NPUBELOCHHAA U 0PUEHTNUPOSaHHOT no Habopy (1)
xapaxmepucmuueckux Koprueld mampuya A(zx) .

Cyns no Bugy MaTpur (2), KaxKIOMY KOPHIO O, 4+, , k=1, ..., t,
je=1, ..., ng—ng_1 , HaGOpa (1) cooTBETCTBYET YMCIIO Tkj, - HOJTHBII
panr 010Ka Dy, @y 4j, — Thj, - BCIM 111 9UCET T, BBECTH CKBO3-
HYIO HyMEpPAIMIO, TO MOCJe ePeODO3HAYEHUS ITO COOTBETCTBUE MOXKHO
3ammcaTh Tak: ap — hy, ,p=1, ..., ng .

Ipusenennast matpuna A(z) B 00meM ciiydae Onpeessercs
neonnosHadno. OHAKO OHA MO3BOJSAET yKa3aTh CUCTEMY MWHBAPUAHTOB,
0 YeM CBHJIETEBCTBYET CJIELYIOIIAst

Teopema 3. [Tycmv mampuya A(x) npusedennas u opueHMuUposar-
naa no nabopy (1)xapaxmepucmuueckuxr wopret. ITycmv makorce
Al(m)(x) -— €€ NOOMAMPUYA, COOEPHCAWAACH 6 NEPEVLT | cMOoAbUaT U Nno-
caednuxr m ecmpoxax, l =1, ..., n—1 m=n—hy—...—hy,, n—hy —
coi—=hn,—1, ..., n—h1, n. Toeda pare mampuyw MZ;("‘)(x) (Y141.1), 20e
Yi41,1(T) -— npoussoavrblll desument mMHo20UAERA @liu(ff) ,ABAAIOM -

ca unsapuarmamu xaacca {QN (x)P(x)} noayckasapro sxeusaserms-
Nz mampuy, codepoicausezo mampuyy A(x) .

CIHUCOK JINTEPATYPBI

[1] Kasimipcpkmit I[1.C. Poskias MaTpuaHHX MHOTOW/IEHIB Ha MHOXKHHKHU. Haykosa
nymka, Kuis, 1981, 224 c.



74

O AJITEBPANYECKOW IIPOBJIEME Y3JIOB

B.K. MManamos (Adpocaasnb, Poccust)

Kaxkiplit opueHTHpOBaHHBIN y3€eJI WIN 3alelJIEHue MOTYT ObITh Mpe-
CTaBJIEHbl KaK 3aMbIKaHUE B kocel 3 € B,, rne B, — rpymma Koc Ha
n HATAX, s #HekoToporo n. Kocer § € B,, v € B,, Ha3bBaOTCsI
3AMKHY TO-9KBHBAJICHTHBIMHU, €CJIH (3 U 4 S9KBUBAJEHTHBI KAK OPHEHTUPO-
BaHHbBIE Y3161, COMIACHO XOPOIIO m3BecTHOMY pe3yibrary A.A. Mapkosa
(cM., Hanpumep, [1]) mBe KOCHl § U 7 3aMKHYTO-9KBHBAJEHTHBI TOTJA U
TOJIBKO TOTJIa, KOTJIA CYIIECTBYET TOC/IEI0BATEILHOCTE IPe0OPa30BAHNIA,
IIpu KOTOPBIX Koca 3 € B, NepexojuT B CONPSIXKEHHYIO K Hell B B, min
B kocy ol € B, 1, mbo B xocy ' € B,_1, tme = floit,.

Ecmu 8 € B, conpsizkena koce (3'0,_1 mna mekoropoit 3 € B,_1,
TO TOBOPSIT, 9TO KOca (3 SBSIETCS ILUTIOC-TIPUBOJIMMOM U SIBJISIETCS MITHYC-

IIPUBOIUMOIA, ecyim omH conpsikena koce 3”01, st HEKOTOPOI KOCHI

BH € anl-
Teopema 1. Ilycts 8 € B, u 8= A, 2P, e
An =01...0p,-101...0p—2...010201,

s € Zy,a P e my,, rae m, — HOJyrpyllla BCEX IOJOKUTEIHHBIX CJIOB
u3 B, upudem P comepxkur A,,. Ipeanosoxum, aro {Py,..., Py} —
MHOKECTBO BCEX KOC, MOJYUYEHHBIX M3 P ¢ TOMOIIbIO COOTHOIIEHUI B
[TOJIyTPYIIIE 7, W BCEX IUKJIUIECKUX CABUIOB. Torma Koca (3 siBJIsieTcst
MJTIOC-TIPUBOIMMOI, €CJIM W TOJILKO ecIn Haiijercd ducio ¢, 1 < ¢ < m,
JI7IsT KOTOPOTO B 77y, BBITIOJHSIETCSI PABEHCTBO

2 s
Pi = (O’n,1 ...0207102... O'nfl) gOn(PZ),
rie ¢, (P;) — Koca, nosyueHHas u3 P; ylajeHueM HUTH ¢ HOMEPOM 7.
Teopema 2. Ilycts 8 € B, u 8 = A;%P, rne s € N, a P — noio-
JKUTeJbHast Koca, cofepkamast A,. IIpexnonoxnm, aro {Py, ..., Py} —
MHOZKECTBO BCEX KOC, OJIyueHHbIX u3 A2 P ¢ MOMOIIBIO COOTHOIITeHu T B
IOJIYTPYIIE T, W BCEX IMUKJMYECKHX CABUTOB. Torma Koca (3 ABAIeTCA

MUHYC-IIPUBOJIMMOH, €CJIM U TOJIBKO €CJIU B IIOJIyT'PYIIIE 7y, BBIIOJIHACTCS
PaBEHCTBO

PiUn—l = (O’n_l N 0'20'%0'2 .. O'n_l)s+1(pn(Pi)

A7 HEKOTOPOTO %2, 1 < 1 < m.
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O IIPOBJIEME COIIPSI2KEHHOCTU I'PVIIII
PAIIMOHAJIbHBIX TOYEK BHEIITHUX ®OPM
AHU3O0TPOIIHBIX I'PVIIII TUIIA A, 1
HETPUBUAJIbHOCTHU NX IIPUBEAEHHBIX I'PVYIIII
VANTXEITA

B. U. Auuesckuii (Munck, Beaapycs)

ITycrs k — mnoste xapakrepuctuku otauuHoi or 2 u K = k(y/a) —
€ro KBaJPATHYHOE DACIIMpPEHNe C HETPUBHAJIBHBIM k-aBTOMOPMOU3MOM
o, D — nenrpasbnas K-anrebpa ¢ jenenuem u K /k-unsosonueit 7,
npogposkatomeit o, U(1,D,7) = {d € D|dd"™ = 1}. Ilocneauss rpymia
SIBJISIETCS TPYIIIOH k-palMOHAIBHBIX TOYEK AHU30TPOIHON ajrebpande-
cKoit k-rpymmnt tama 2 A, 1, tiae n? = dim g D, conepxantyto [U(1, D, 7),
U(1, D, 7)] — kommyrant rpymnst U(1, D, 7). AHAJIOMrMYHO H30TPOIHOMY
ciydaro oupenenns, rpyuny SUK{™(D,r) = SU(1,D,7)/[U(1,D,),
U(1, D, 7)] (HarioMHUM, 9TO B U30TPOIHOM CJIyd4ae OUPEEIEHbl IPYIIIIbI
SKy(D) = SL(,D)/[GL(1,D),GL(1,D)] n SUK,(D,7) =
= Y/ (D)/2,(D), rue ¥, (D) = {d € D|Nrdp(d) € k},%.(D) — non-
rpytma GL(1,D), nopoxjaeHHasi T-CUMMETPUIECKUMH 3JIEMEHTAMH).
Ipynunst SK;(D) u SUK(d, T) uMeror psiJi CXOJHBIX CBOHCTB U Olpe-
JIeJICHHOE BpeMsl CUUTAI0Ch, 4ro rpyuusl SUKS™ (D, ) aBisiorca 1o-
JOOHBIMU UM XOTsl ObI B HEKOTOPOM CMbIcje (110 KpaiiHeil mepe B Ciry-
vae crenuabHbeIX nosielt k). Tak, Hanpumep, B [1] s rno6ambHBIX 1O-
neit k obeyxmanack npobieMa tpusnaabsoctu rpynn SUK{™ (D, 7) kak
OJIMH M3 OCHOBHBIX HAYAJBHBIX IIArOB B HAIPABJICHUU TIOJIyIEHUS pe-
3yJILTATOB O HOpMaJsibHOM crpoerun rpynu SU(1, D, 7). Ormerum, 4ro
coorsercrBytomue rpyunsl SKi(D) u SUK;(D,T) B 9T0M Citydae Tpu-
BrasibHbL. OIHAKO OKA3aJ10Ch, YTO MOJIOKEHNE Dojiee cIoxkHOoe. BHadate
B. Cypu u B. Cerypaman B [2| mocTpomsn cepuio NpUMEPOB, MOKA3bI-
Baronux, uro rpymnst SUK{™ (D, T), BooOie roBopsi, HeTPUBUAJIBHBL 1
MOryT ObITh Jaxe Oeckoneunbivu. A 3arem B. Cypu B [3] Bbrumcaun
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rpyuy SUK®™ (D, T) 1yl KBATEDHUOHHBIX ajiredp C JIeJIeHIeM HaJ[ TJI0-
6aJIbHBIME 110JIIMU K, yCTAHOBUB HETPUBUAJILHOCTH TUX Py (110 O~
BOJly AJbTEPHATHBHOTO METO/Ia X BBIYHUCJIEHUi cM. [4]).

Takum 06pa30M, HUKAKHX OOIIUX pPE3YJLTATOB O HETPUBUAJILHOCTH
rpyun SUKS™ (D, 7), He 3aBucamux oT CTPYKTYpbl D, K HacToseMmy
BPEMEHHU He MOoJIydeHo. Huxke MBI IPUBOJNM yTBEPIKIECHUE, yKASLIBAIO-
miee Ha CBA3b 1pobieM HerpuBuasibHoctu rpynn SUK:(D,7) n
SUK®™(D, u) nnst K/k-unsosonueit nHBOONUA T 1 44 (TaKue HHBOJIIO-
U OOBIYHO HA3BIBAIOTCS IEHTPOUHBAPHAHTHBIMH). CBsi3b 9Ta COCTOUT
B cieayommeM. Kak ycraHoBJIeHO e B [5] jist JII0ObIX JBYX IEHTPOMH-
BapuaHTHBIX uuBOjonMi 7 u u rpynust SUK; (D, 1), SUK (D, u) cos-
nagaor. I'pynust xxe SUK{™(D, 1) 3aBucar or 7. OIHAKO CLIPaBEJIMBO
CJIeJIyTOIee YTBEPXKJIEHNE, YKA3BIBAIOINIEe Ha 3aBUCUMOCTh HETPUBHUAJIb-
Hoctu SUKY"™ (D, 1) or Herpusnanssoctu SUK; (D, ).

Teopema 1. ITycmov SUK, (D, 7) — epynna asxcnonenmo, 6oavweds
2. Tozda cywecmeyem UenmpouHEaPUAHMHAA T UHEOMOUUSA [L TNAKAA,
wmo epynna SUK{™ (D, u) nempusuasvha.

Tax kax rpynust U(1, D, 7) u SU(1, D, T) 3aBucar oT UHBOJIOLWIL T,
TO €CTECTBEHHO BO3HMUKAET ITPobJIeMa, CONPSPKEHHOCTH TaKUX MOATPYII B
GL(1,D). B nokiae GyJeT IpeIbsiBJIEHO PEIeHHe 3TOi mpobseMbl JJIst
KBATEPHUOHHBIX anreOp D Hal roba bHbIME HoaaMu K, OCHOBaHHOE Ha
CTIEIYTOTAX yTBEPK IEHUSX.

ITycrs Q — xBaTepanonnas K-anrebpa c nenenuem u K /k-unsosonueit
7, 8:(Q) = {s € Q|s" = s}, [nvg/,Q — MHOXKECTBO IEHTPOUHBAPHAHT-
HBIX MHBOJIOIMI aarebper Q. Torma umeeT MecTo

Teopema 2. Ilycmo 7, j1 € InvgQ, 1t = Tis, 20de iy — enympennud
asmomoppusm @, 3adarHuiii conpasncenuem ¢ nomowwvro s. Tozda

(i) epynnoe U(1,Q,7),U(1,Q, 1) conpsocens, 6 GL(1,Q) 6 mom u
moavko 6 mom cayuae, xoeda Nrdg(s) € Nip(GL(1, K)), 2de Ny, —
20momopusm pacwuperus noret K/k.

(i) epynnoe SU(1,Q, 1), SU(1,Q, 1) conpascenvs 6 GL(1,Q) 6 mom
u moavko 6 mom caywae, vozda Nrdg(s) € Nip(GL(1, K)).

Nmeem Takzke

CaencrBue. B obosnadueHnsX TEOpPEMbl 2 CONPAKEHHOCTH TPYIIIT
SU(1,Q,7),SU(1,Q,u) B GL(1,Q) Bieduer wuzomopdusM rpymi
SUK™(Q.7), SUKE™(Q, ).

BButy ceacTBUSI €CTeCTBEHHO paccMaTpuBaTh pa3oreHne MHOXKECTBA,
{SU(L,Q,7)}retnvg/n@ HA KJacChl €  M30MODMHLIMH  IPYTTIAMH
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SUK{(Q, 7). Torga 3amada ommcaHns KJIACCOB COUPS?KEHHOCTH IIOJI-
rpyun SU(1, Q, 7) cBOLUTCS K OIUCAHUIO TAKUX KJIACCOB B KJIACCAX IIPEIbI-
nytero pasbuenusi. Kiacchl 3roro pasbueHus: BBUIY UX OIPeJIEIEHUS
napamMerpusyrorcs abesiesbivu rpynnamu SUK ™ (Q, 7).

B cay4ae riiobanpubix noseit K nveer mecto

Teopema 3 (koneunocrtu). [Tycmv M — nodmnosicecmeo mrooice-
cmea
{SU(L,Q,7) }relnvg n@ 6CET IAEMENMOE, UMEIOUUT USOMOPPHOIE 2DYN-
noe SUK{(Q, T), uzomopprvie epynne G. Toeda M cocmoum u3 xonew-
H020 “wucaa Kaaccos conpascénnunx 6 GL(1,Q) aremenmos.

Takum obpazom, pedyiabraThl b. Cypu M0O3BOJISIFOT BBIYUCIUTE JOILY-
cTuMble TpyIbl G (B TEPMUHAX JIOKAJIbHBIX HHBAPUAHTOB (), & Teopema
4 B KOMOWHAIIMY C TEOPEMOii 1 IMO3BOJIET 3aBEPIIATH KJIACCH(DUKAIAIO
KJjaccoB conpsizkéuanoctu B GL(1, Q) rpyun SU (1, Q, 7).

Bameuanue. AHAJIOITIHbBIE PE3YJIbTATHI CIIPABEIUBBI U JJIS YHUTAP-
HBIX TPYIII.
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LOGICAL SEPARABILITY OF ALGEBRAS
E. Aladova® (Ramat Gan, Israel), B. Plotkin (Jerusalem, Israel)

Let © be an arbitrary variety of algebras and let H be an algebra
from ©. The aim of the theory introduced by B.I. Plotkin is to consider
the interaction between algebraic structure of the algebra H and its
geometrical and logical properties. In this concern new logical invariants
and logical relations of algebras were introduced. The concept of a type
from Model Theory plays an exceptional role.

In particular, the concepts of isotyped algebras, separability, logically
noetherianity, logically perfectness and others are considered. In our work
we consider various problems related to these concepts. In particular, it is
the problem of logical separability of algebras in some variety of algebras.

Definition. An algebra H € © is called separable in O if every H' € ©
which is isotyped to H 1is, in fact, isomorphic to H.

In other words, it means that such algebra can be distinguished from
the other algebras using the logic of types. One of the main problems
here is a follows:

Problem. For which varieties © every free in © algebra W = W (X)
with finite X is separable?

G. Zhitomirski proved that every free finitely generated semigroup
is separable in the variety of all semigroups. The same is true for the
variety of all inverse semigroups.

We have also the following results:

Theorem 1. Let Vi be a n-dimension vector space and let Vo be a
vector space, such that Vi and V, are isotyped. Then Vi and V5 are
isomorphic.

Let R be a principal ideal domain. Let M,, be a free R-module of
finite rank n.

Theorem 2. Let N be a finitely generated R-module. If the modules
N and M, are isotyped then they are isomorphic.

Note, that Theorem 2 gives only partial solution of the problem, at
present we can not formulate this theorem without assumption that the
module N is finitely generated.

Our next aim is to consider the foregoing problem for the variety
Grp of groups, for the variety Com — P of associative and commutative

5The author is supported by the Israel Science Foundation grant number 1178/06.



79

algebras over a field P, and for the variety Ass — P of associative and
non-commutative algebras over P.

TRIFACTORIZED GROUPS
Bernhard Amberg (Mainz, Germany)

In the investigation of factorized groups one often has to consider
groups G of the form G = AB = AC = BC where A, B and C are
subgroups of G. It is therefore of some interest to study such trifactorized
groups independently and for their own sake. Around 1960 O.H. Kegel
considered finite groups G = AB, where the subgroups A and B are
nilpotent. Among others he proved that G is nilpotent (supersoluble), if
the third subgroup C' is nilpotent (supersoluble). More generally, it was
shown later by Gross and Peterson that G is contained in some saturated
formation § containing all nilpotent subgroups, if the subgroup C' is an
F-group. In the talk some recent extensions of these results are presented,
in particular for soluble groups with minimum condition.

Also other results about trifactorized groups will be discussed, and
a method to construct such groups of the form G = AB = AK = BK
where the subgroup K is normal in G. There is a connection with radical
rings and nearrings.

PERIODIC GROUPS SATURATED WITH DIHEDRAL
GROUPS

B.Amberg (Mainz, Germany), L. Kazarin (Yaroslavl, Russia)

A group G is said to be saturated with subgroups from a class of groups
N, if every finite subgroup K of G is contained in a subgroup isomorphic
with some group in 0N (see [1]). A group G is of dihedral type if G contains
a subgroup A of index 2 such that for an element x € G \ A we have
2?2 =1 and zax = a~! for every a € A. If G is of dihedral type and A is
locally cyclic, then G is a locally finite dihedral group.

It was shown in [1] that an infinite periodic group G saturated with
dihedral groups has a factorization of the form G = ABC = ACB =
BCA = CBA, where A is a locally finite dihedral group, and the sub-
groups B and C are locally cyclic. Here we prove the following.
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Theorem. Let G be an infinite periodic group saturated with dihedral
groups, then G is a locally finite dihedral group.

REFERENCES
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SEMISIMPLE FINITE DIMENSIONAL HOPF ALGEBRAS

V.A. Artamonov® (Moscow, Russia)

Let H be a finite dimensional semisimple Hopf algebra over an algeb-
raically closed field k& whose characteristic is coprime with the dimension
of H. We shall assume that in each dimension d > 1 there exist at most
one irreducible H-module of dimension d. Under these assumptions there
is found an explicit form of the counit and the antipode in H.

If H has only one irreducible representation of a dimension d > 1
then under some minor assumptions there is found an explicit form of a
comultiplication in H.

[-ADIC GALOIS REPRESENTATIONS ASSOCIATED
WITH ABELIAN VARIETIES OVER NUMBER FIELDS

Grzegorz Banaszak, Wojciech Gaida, Piotr Krason (Poznan, Poland)

We investigate the image of the [-adic representation attached to the
Tate module of an abelian variety defined over a number field. We con-
sider simple abelian varieties of type III in the Albert classification. We
compute the image of the [-adic and mod [ Galois representations and
we prove the Mumford-Tate and Lang conjectures for a wide class of
simple abelian varieties of type III.

6Research is partially supported by grants RFFI 09-01-00058.
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ON SOME LOCAL-GLOBAL PRINCIPLES FOR
MORDELL-WEIL TYPE GROUPS

Stefan Barariczuk (Poznan, Poland)

For certain groups like Mordell-Weil groups of abelian varieties over
number fields, odd algebraic K-theory groups, étale K-theory groups of
curves, etc., we investigate relations among nontorsion points via modulo
prime ideals reduction maps.

LINEAR GROUPS OF DEGREE FOUR CONTAINING
THE SUBGROUP SLy(k) ® SLy(k)

Evgenii L. Bashkirov (Belgorod, Russia)

If L is a field, then GL,(L) and SL,(L) mean as usual the general
and the special linear group of degree n > 2 over L respectively. Assume
that L admits a non-trivial automorphism o of order 2 and let ® be a
non-degenerate o-skew-Hermitian form in n > 2 variables over L. By
Un(L,®,0) we denote the unitary group of ® and by SU, (L, ®,0) the
group of all matrices of U, (L, ®, o) whose determinant equals 1.

Let K be a field algebraic extension of a subfield k. Suppose that char
k # 2 and k contains more than 9 elements.

Theorem 1. If SLy(k) ® SLa(k) < X < GL4(K), then X contains a
normal subgroup G satisfying one of the following conditions:

(1) G is conjugate in GL4(K) to the group SL4(L), where L is a
subfield of K such that L D k.

(2) G is conjugate in GL4(K) to the group SU4(L,®,0), where L
is a subfield of K such that L O k, o is an automorphism of L
of order 2, ® is a non-degenerate o-skew-Hermitian form in four
variables over L, the Witt index of ® being non-zero.

(3) G = SLy(Ly) ® SLy(L2), where Ly, Lo are subfields of K that

contain k.

If @ is a non-degenerate quadratic form in n > 2 variables over L,
then Q,,(L, Q) denotes the commutator subgroup of the orthogonal group
defined by Q. The group SLa(k)®5 Ly (k) can be identified with Q4 (L, Q)
provided that the Witt index of () equals 2. From this point of view,
Theorem 1 can be restated as follows.
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Theorem 2. Let Q be a non-degenerate quadratic form in four variab-
les over k whose Witt index equals 2. If Q4(k, Q) < X < GL4(K), then
X contains a normal subgroup G such as in Parts (1) — (3) of Theorem
1.

COMMUTING PARTITIONS ASSOCIATED TO
NILPOTENT MATRICES

Roberta Basili (Perugia, Italy)

To any pair of commuting n x n nilpotent matrices one can associate
a pair of partitions of n.

We discuss the problem of finding which pairs of partitions one can
obtain in this way. The discussion will include recent results of several
authors (D.I. Panyushev, T. Kosir, P. Oblak, R. Basili, A. Iarrobino).

We also discuss the problem of finding the Jordan form of a general
nilpotent matrix commuting with a given nilpotent matrix in Jordan
form.
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SMOOTH INTEGRAL MODELS OF ALGEBRAIC TORI

Lubov A. Belova (Samara, Russia)

Let O be a discrete valuation ring with the maximal ideal g. Let
r, be the residue field of O, assumed to be perfect of characteristic
p > 0. Let k be the field of fractions of O, assumed to be complete
in the valuation topology. The strict henselization of O is denoted by
0", Let T be an algebraic k-torus, L the minimal splitting field of
T, II = Gal(L/k) the Galois group of the minimal splitting field of T.
Among all extensions of any k-torus 7" to a scheme over O there exists a
canonical one, the so-called Neron model 7 [1]. By the definition, 7 is a
smooth and separated O-model of T which satisfies the Neron mapping
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property. The scheme 7 is not of finite type in general but locally of finite
type. Consider the group of rational characters T=H om(T ® L,G,,),
it is a torsion-free Z[II]-module of finite rank. It is known that T is
uniquely determined by the field k£ and the IT-module 7. In fact, the
classical Neron model of T" depends on these inner parameters (l@T)
of T only. We have three notions for Neron models T. We study the
following notion TN® = T/t NE which is the smooth model with the
connected generic fiber such that T/t N ((0*") is the maximal bounded
subgroup of T'(kNF). This model is of finite type over O. Let T° be any
group O-scheme of finite type such that T°(0%") = TNE(O"). Then
TNE can be obtained by applying the smoothening process to T° [1].

There exists another integral model of T" which also depends only on
(k,T). This model X was introduced by V.Voskresenskii [3]. It is called
the standard integral model of T. One can put 7° = X [4]. If L/k is at
most tamely ramified then [4] the reduction X = X ®¢ 7y, is reduced.
So we have T/t N = X(T). If L/k is wild ramified then the standard
integral model is not smooth in general, i.e. the scheme X = X @ 7 is
not reduced. So we have to apply the smoothening process. We describe
the singularities of the reduction in terms of the ideal I = I ®¢ 7. The
ideal I is obtained by the following process.

Any k-torus T' admits the following exact sequence

OHNgSgTHO,

here S is a permutation II-module. Dual we have the following exact
sequence of algebraic tori

1—>T()‘—Z>Sﬁ—z>l\f—>17

here S is a quasi-split torus. So we have the following exact sequence of
integral models

1— X(T) — X(5) 8 x(N) - 1,

then I = ker 35. We calculate that ker 8}, generated by & — 1 mod-
ulo p-torsion, here {¢;} is a basis of ker«. We construct the smooth
integral model TN % of algebraic tori with biquadratic splitting fields of
dimensions at most 8.
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ON SIMPLE FILIPPOV SUPERALGEBRAS OF TYPE
A(m,n)

P.D. Beites 7 (Covilha, Portugal), A.P. Pozhidaev® (Novosibirsk,
Russia)

The concept of n-Lie superalgebra was presented by Daletskii and
Kushnirevich, [2], as a natural generalization of the n-Lie algebra notion
introduced by Filippov, [3|. Following [4], we use the terms Filippov
superalgebra and Filippov algebra instead of n-Lie superalgebra and n-
Lie algebra, respectively.

Let k£ be a field and ® an algebraically closed field of characteristic
Zero.

An n-ary superalgebra over k is a Zo-graded n-ary algebra L = Ly® L

over k, that is, if x; € L,,, o; € Za, then (21,...,2,) € Lo, +.. +a, -
An n-ary Filippov superalgebra over k is an n-ary superalgebra F =
Fo @ Fi over k with one n-ary operation [, - - ,-] satisfying
[1’1, RSP /7 J PN 17 SN ,iCn] =
_ p(@i—1)p(w;) e (1)
__(_1) [ml,...,x“xz,l,...,xn],

7Supported by FCT (Foundation for Science and Technology of the Por-
tuguese Ministry of Science, Technology and Higher Education), grant reference
SFRH/BD/37907/2007.

8Supported by State Aid of Leading Scientific Schools (project NSh-344.2008.1)
and by ADTP “Development of the Scientific Potential of Higher School” of the
Russian Federal Agency for Education (grant 2.1.1.419).
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[[3717---733n]7?/2>---ayn] =

= Z(—l)pqi (@1, s [ Y2,y oy Unls - oo Tl @
i=1

where p(z) = | means that @ € Fj, p = 3, p(vi), @ = >j—; 1 P(2)),

Gn = 0. The identities (1) and (2) are called the anticommutativity and

the generalized Jacobi identity, respectively.

Given an n-ary superalgebra A with a multiplication (-,---,-), we
have End(A) = EndgA @ EndiA. The element D € EndsA is called
a derivation of degree s of A if, for any ay,...,a, € A,p(a;) = p;, the
following equality holds

D(al, e ,an) = Z?:l(_l)sqi(ah N 71)0,,’, ey an),
where ¢; = Z;;ll pj. We denote by DersA C EndsA the subspace of all

derivations of degree s and set Der(A) = DergA® DerjA. The subspace
Der(A) C End(A) is easily seen to be closed under the bracket

[a,b] = ab — (_1)d€9(a)d€9(b)ba

(known as the supercommutator) and it is called the superalgebra of
derivations of A.

Fix n — 1 elements x1,...,2,-1 € A, ¢ € {1,...,n}, and define a
transformation ad;(z1,...,%n—1) € End(A) by the rule

adi(xl, . ,l‘n_l)l‘ = (—l)pqi (Z‘l, ey i1, L, LG5 - - - ,l‘n_l),

where p = p(z),p; = p(x:), ¢ = Y1~ D).

If, for all i = 1,...,n and x1,...,2,_1 € A, the transformations
ad;i(z1,...,xn—1) € End(A) are derivations of the algebra A, then we
call them strictly inner derivations and A an inner-derivation superalge-
bra (ZD-superalgebra). Notice that the n-ary Filippov superalgebras are
examples of Z D-superalgebras.

Now let us denote by Inder(A) the linear space generated by the
strictly inner derivations of A. If A is an n-ary Z D-superalgebra then it
is easy to see that Inder(A) is an ideal of Der(A).

Let G be a Lie superalgebra. We say that a Filippov superalgebra F
has type G if Inder(F) = G.

We prove that there are no simple finite-dimensional Filippov super-
algebras of type A(m,n) over ®.
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COPRIME CONJUGACY CLASSES AND SOLVABILITY
OF FINITE GROUPS

Antonio Beltran (Castellén, Spain)

There exist many results showing the strong relation between the
structure and properties of a finite group G and the arithmetical proper-
ties underlying the set of its conjugacy class sizes, cs(G). This has been
a classic study in Finite Group Theory during the last few decades, but
it still remains to be an active topic nowadays. The fact that a group has
two conjugacy classes whose cardinals are coprime numbers may seem
a restrictive hypothesis but it yields to important consequences on the
structure of a group. For instance, the celebrated theorem of Arad and
Fisman shows by means of the Classification of the Finite Simple Groups
that these groups cannot be simple.

In this talk, we present some classic and recent results related to
coprime conjugacy classes. The most outstanding one asserts that those
finite groups possessing exactly four conjugacy class sizes when two of
them, say m and n, are coprime numbers (larger than 1) are necessarily
solvable (|2] and [4]), in spite of the fact that groups with four class sizes
may even be simple. Also, by imposing further conditions on this set one
can get the nilpotency of a group ([2]). The arithmetical structure of the
set ¢s(G) for a group G with such conditions on its class sizes can be
completely determined, i.e., cs(G)= {1, m,n,mk} where k is a divisor of
n. This is proved without making use of neither the Classification nor
other deep results. Instead of this, we appeal to several theorems which
relate, for some prime p, the properties and the p-structure of a group
to the conjugacy class sizes of its p’-elements (for example, [1]). As a
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consequence of some previous papers, the structure of such groups is
then determined.
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NEAR-ISOMORPHISM FOR TORSION-FREE ABELIAN
GROUPS

Ekaterina Blagoveshchenskaya (St.Petersburg, Russia)

The theory of almost completely decomposable groups (acd-groups)
has been intensively developed during the last decades and the mono-
graph "Almost Completely Decomposable Groups" [4] by A. Mader
collects a wide variety of its results. An acd-group X is a torsion-free
abelian group of finite rank which contains completely decomposable
group A (a direct sum of rank-one groups) as its fully invariant sub-
group of finite index, that is the regulator of X. If in addition X/A is a
cyclic group then X is called a crg-group (i.e. an acd-group with a cyclic
regulator quotient). In fact, acd-group properties are tightly connected
with the properties of its endomorphism ring, see [2], [5].

A fundamental tool in algebra is a direct decomposition into simpler
objects, preferably indecomposables. These are not always unique up
to isomorphism and a classification of non-isomorphic decompositions
is one of the important research directions. For abelian groups it was
discovered about 60 years ago that non-unique decompositions do exist
and the problem of understanding such "pathological"decompositions of
finite rank abelian groups (problems 67 and 68 in L. Fuchs’ monograph
"Infinite Abelian Groups" [3]) was solved by a combinatorial method,
see [4], [5], [7].- A complete classification up to near-isomorphism of the
so-called block-rigid crq-groups was obtained in [6].
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In the same monograph [3| some non-isomorphic decompositions of
countable rank groups were given as a consideration of Corner’s groups,
see [3], [3, Vol. 2, p. 141, Theorem 91.1]. As a natural generalization, the
traditional near-isomorphism (22,,) was extended to torsion-free abelian
groups of countable rank and the new equivalence (also called near-
isomorphism) was introduced in [10] and [11]:

Definition 1. Let X and Y be torsion-free abelian groups. Then
X and Y are called nearly isomorphic, X 2,,. Y if for every prime p
there exist monomorphisms ¢, : X — Y and ¥, : ¥ — X such that

(1) Y/X®, and X/YV¥, are torsion groups with p-components
(Y/Xq)p)p =0= (X/Y\IJp)pE

(2) for every finite rank pure subgroups X’ C X and Y’ C Y the
quotients (X'®,)Y /X'®, and (Y'V,)X /Y'¥, are finite.

The following class contains the mentioned Corner’s groups:

Definition 2. A torsion-free abelian group X belongs to the
class C' if it contains a completely decomposable subgroup R(X) =
A, such that the following conditions are satisfied:
TE€Ter (R(X))
(1) Ter(R(X)) is a countable set of pairwise incomparable types;
(2) A, is a pure subgroup of X of finite rank for each 7 € T, (R(X));
— X :
(3) X/R(X) = pg?x T, for some set of primes Px and bounded
p-groups TI;X ;
(4) for every p € Px the set {q € Px : [I;¥X] N [I;*] # @} is finite;
here [TX] is the minimal subset T, C T, (R(X)) satisfying T,* C

(Brer, A + R(X))/R(X).

We show that this equivalence, which is the usual near isomorphism
in case of finite rank groups, preserves decomposability properties of
countable rank groups from C’:

Theorem. Let X,Y € C’ be nearly isomorphic groups. If X =
@,c; Xi then there exists a decomposition Y = @, ;Y; such that
X; &, Y, forany i € 1.

iel
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ENVELOPES AND COVERS FOR GROUPS

Jose Luis Rodriguez Blancas (Almeria, Spain)

In this talk we consider envelopes and covers of groups, and their asso-
ciated localizations and cellular covers, sometimes called (co)-reflections.
Our aim is to fuse recent work by Enochs and many others in module
approximation theory with work undertaken by several group theorists
and algebraic topologists in the context of homotopical localization and
cellularization of spaces.
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GROUP RINGS WHOSE GROUP OF UNITS IS
HYPERBOLIC

V. Bovdi (Debrecen, Hungary)

In my talk I give the description of those group rings whose group of
units is a hyperbolic group in the sense of Gromov [1].
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THE SPECTRA OF FINITE SIMPLE EXCEPTIONAL
GROUPS

A.A. Buturlakin® (Novosibirsk, Russia)

The spectrum of a finite group G is the set of its element orders. Our
main goal is an explicit arithmetical description of spectra of all finite
simple groups. Such descriptions already exist for alternating groups,
sporadic groups (see, for example, [1]) and classical groups of Lie type
(see [2,3]). Thus the simple groups for which the problem is not solved are
exceptional groups of Lie type. In the present work we describe spectra
of finite simple groups of types Eg and 2Eg.
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EULER CHARACTERISTICS AND POINCARE SERIES
Abtonio Campillo (Valladolid, Spain)

Last ten years, Poincare series were associated to singularities and
other geometrical objects by means of natural multi-index filtrations on
functions rings in such a way that they are often proved directly related
to the topology or the geometry of the objet. The main construction,
introduced together with Felix Delgado, Sabir Gusein-Zade, is to define
the Poincare series as the power series whose coefficients are the Euler
characteristics of the projectivization of the spaces of functions having
the values given by the exponents (also called fibers), or, in other terms
as an integral with respect to the Euler characteristic. Fibers can only
exist when the filtration is given by order functions, in particular by
valuations. However, algebraic geometrical derived constructions usually
provide new natural filtrations not given by order functions. Now coef-
ficients can be obtaned as Euler characteristic or certain complexes of
Koszul type. New applications of it are recently obtained.

HILBERT FUNCTIONS AND CONFIGURATION OF
LINEAR SPACES

Enrico Carlini (Turin, Italy)

Configuration of linear space, or subspace arrangements, are receving
a great deal of attention for their many connections with Higher Secant
Varieties, Statistic and Tamge Processing. In this talk we will investigate
the problem of finding the Hilbert function of a generic configuration of
linear spaces.

DIMENSION OF HIGHER SECANT VARIETIES OF
SEGRE AND SEGRE-VERONESE VARIETIES

Maria Virginia Catalisano (Genova, Italy)

The problem of determining the dimensions of the higher secant vari-
eties of an embedded projective variety X has been the object of study by
many of the most outstanding geometers of the 19th and 20th centuries.
Original investigations mostly concentrated on the secant line variety
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and were concerned, largely, with questions of projection. Since there
is, by counting parameters, a natural guess as to what one should ex-
pect this dimension to be, the question becomes: when is the expected
dimension the actual dimension, and if it is not, why not?

Varieties which had secant varieties of less than the expected dimen-
sion (the so called defective secant varieties) were especially interesting
and were the object of intense study.

In more recent times, given the questions raised by computer scien-
tists in complexity theory and by biologists and statisticians the focus
has shifted to the study of the the higher secant varieties of the Segre
embeddings of P™ x --. x P,

A generalization of this problem is the study of the higher secant
varieties of

X=P" x...x P
embedded in the projective space PV (N = H(di;_m) — 1) by the mor-
phism given by O(d), where d = (dy,...,d;) (d; positive integers). We
call the embedded variety a Segre- Veronese variety.

Despite all the progress made on the most fundamental question about
these secant varieties (namely, how big are they?) many questions remain
open.

We will give a summary of known results and a sketch of our approach
to this problem.

DIFFERENTIAL STRUCTURES AND MONOID
ALGEBRAS OVER NON-COMMUTATIVE RINGS

E. P. Cojuhari (Cishineu, Moldova)

We define on an arbitrary ring A a family of mappings (o5 ,) sub-
scripted with elements of a multiplicative monoid G. The assigned prop-
erties allow to call these mappings as derivations of the ring A. The
notion of a monoid algebra in our context extends those of a group ring,
a skew polynomial ring, Weyl algebra and other related ones.

Let A be aring with 1 # 0 and G a multiplicative monoid with the unit
element e. Let 0 = (04,y)z,yec be a family of mappings 05, : A — A
which satisfy the following properties (cf. the assumption (A) in [1]):

(i) ozyla+b)=0zy(a)+0s,0) (a,be Az, yeG);

(ii) ory(ab) =3 . cq0z2(a)o.y(b) (a,be Asz,y € G);



93

(118) Oay,z = D ypesz Oou © Oy (2,4,2 € G);

(i01) Guy(1) =0 (0 £ 45 2y € G); (iv3) 0un(l) =1 (z € G

(iv3) Oex(a)=0(x#e; z€G); (iv4) Ocela) =a (a € A).

In plus we assume that for x € G and a € A the value o, 4(a) is
equal to zero for almost all y € G, that is, 0, ,(a) # 0 only for a finite
set of y € G. Thus, the sums in (i7) and (4#i7) are taken only on a finite
number of non-zero terms. In the case of the property (¢i¢) this refers to
the every element a € A, i.e.

Opy,z(a) = Z Oz u(oyw(a)), a€A.

Uv==z

We call the family 0 = (04,4)s.yec satistying (i)-(iv) a differential struc-
ture on the ring A.

The operations of differentiation defined traditionally on a ring, for
instance in [2], [3], are particular examples in our case. We connect
the structure of differentiation defined by means of the family ¢ with
a monoid algebra A(G). The elements of A(G) are mappings « from
G into A such that «a(x) = 0 for almost all x € G. We make A(G)
into an A-module by defining the (left) module operations in the natural
way. But the law of multiplication is defined specifically, by involving
the mappings of the family 0. Namely, we write the elements a of A(G)
as sums o = ZmeG ag - T, where a,, - x denotes the function from G into
A whose value is a, at x and 0 at y different of z. For two elements
a=) cqtz-zand f =73 b, x we define the law of multiplication
by the following formulas aff =3, s(az - 2)(by - y), and

(a-z)(b-y) = Z ao’mﬁz(b) 2y (a,b € Ajz,y € G).
2€G

In respect with this law of composition A(G) becomes to be a ring.
This ring A(G) is also called a G-algebra over A (or simply a monoid
algebra over A). It turns out that A(G) represents a free G-algebra over
A. In order to prove this fact we construct a suitable category C in
which the ring A(G) together with the canonical maps ¢g : G — A(G),
wo(x) =1-z (x € G) and fo : A — A(G), fo(a) =a-e (a € A)is
a universal object. We note that free algebras over commutative rings
(see, for instance, [3, Ch. V, p. 106]), group algebras (when G is a group)
[4], Weyl algebras (for the concept see [7], for instance) are concrete
realizations of monoid algebras A(G). Certain special cases of crossed
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products (as, for example, twisted semigroup rings or skew group rings)
[8] (see also [9]) can be considered as concrete situations of our approach
as well.

We study in detail the particular case of a monoid G generated by
two elements. This case is important especially for the theory of skew-
polynomials, in one variable. The obtained results concerning this special
case extend and generalize some related results of T. H. M. Smits [5], [6]
(see also in [2]).
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CONSTRUCTIONS OF HYPERGROUPOIDS
ASSOCIATED WITH N-ARY RELATIONS

Irina Cristea (Udine, Italy)

This talk contains a survey on the connections between hypergroups
and n-ary relations. Algebraic hyperstructures are a natural generaliza-
tion of classical algebraic structures; an algebraic hyperstructure is a non
empty set H endowed with one or more hyperoperations, i.e. functions
that associate with a couple of elements of H a subset of H. In par-
ticular, a hypergroup is a pair (H,o), with H # &, o a function from
H x H to the family P*(H) of non empty subsets of H which satisfies
the following conditions:

(1) (xoy)oz==ax0(yoz),forall z,y, z € H (associative axiom)
(2) xoH=H = Hou, for all z € H (reproduction axiom).
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Hypergroups are much flexible and varied than groups. For example,
if G is group and H a subgroup of G, then G/H = {ah | z € G} is
a hypergroup, where the hyperproduct is defined in the usual manner:
T®y={zZ| 2z € Toy}, where T = xH, for any z € G. Moreover, if
H is of prime cardinality p, there are a large number of non-isomorphic
hypergroups of H, while, up to isomorphism, there is only one group Z,,.

Recently I. Cristea and M. Stefanescu (Irina Cristea, Mirela Stefd-
nescu: Hypergroups and n-ary relations, European J. Combin., 31
(2010), 780-789; Irina Cristea: Several aspects on the hypergroups as-
sociated with n-ary relations) have presented a connection between hy-
pergroupoids and n-ary relations. They investigated when the associated
hypergroupoid is an H,-group, a hypergroup or a join space. Another
purpose of the study of this connection is the construction of new alge-
braic hyperstructures using operations on n-ary relations. These opera-
tions (such as union, intersection, Cartesian product, projection or join)
extend the similar operations on databases.

Moreover, we describe the fundamental relations defined on a hyper-
groupoid. It may happen that the hyperoperation does not discriminate
between a pair of elements of H, when these elements play interchange-
able roles with respect to the hyperoperation. To explain this, J. Jan-
tosciak (James Jantosciak: Reduced Hypergroups, Algebraic Hyperstruc-
tures and Applications (T. Vougiouklis, ed.), Proc. 4th Int. Cong. Xanthi,
Greece, 1990, World Scientific, Singapore, (1991), 119-122) introduced
three fundamental equivalences, called the operational equivalence, the
inseparability and the essential indistinguishability, respectively, which
permit to define the notion of reduced hypergroups. We particularly in-
sist here on the conditions satisfied by a hypergroup associated with an
n-ary relation in order to be reduced hypergroup.

CHARACTERIZATIONS OF INJECTORS IN FINITE
SOLUBLE GROUPS

R. Dark (Galway, Ireland), A. D. Feldman (Lancaster, U.S.A.)
and M. D. Pérez-Ramos (Valencia, Spain)

All groups treated here are assumed to be finite and soluble. A Fit-
ting set of a group G is a non-empty set F of subgroups of G that is
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closed under conjugation by elements of G; taking normal (and, there-
fore, subnormal) subgroups; and products of mutually normalizing pairs
of subgroups. An F-injector H of G is an F-subgroup (a subgroup in
F) such that H N L is a maximal F-subgroup of L for each subnormal
subgroup L of G. We paraphrase next Doerk and Hawkes, in their book
Finite Soluble Groups [5, pp. 536-537]: The theory of Fitting sets, intro-
duced by Anderson [1]|, may be viewed as a local theory of Fitting classes
inside the subgroup lattice of a single group. The injectors for a Fitting
set of a group retain all the important properties which were established
by Fischer, Gaschiiz and Hartley [6] for the injectors of a Fitting class
§, and these can be read off by specializing to the Fitting set consisting
of all §-subgroups of G. Particularly, if F is a Fitting set of a group G,
then G possesses exactly one conjugacy class of F-injectors. The theory
of Fitting sets has the following distinct advantages: Theorems about in-
jectors apply to a larger portion of the subgroup lattice, with no increase
of difficulty with either concepts or arguments by the greater generality.
In fact, one gets information about injectors in quotient groups, which
is not available in the case of Fitting classes. Then, a subgroup H of a
group G is called an injector of G if H is an F-injector of G for some Fit-
ting set F of G. The set of injectors of a finite soluble group includes for
instance all normal subgroups, all Hall subgroups and all maximal sub-
groups. The general nature of injectors makes complicated the following
problem proposed by Doerk and Hawkes [5, p. 553]:

Open question. In a given group we have the proper inclusions:
{Pronormal subgroups} D {Injectors} D {Normally embedded subgroups}.

Can the set of injectors be described without recourse to the concept
of Fitting set?

We report about recent research, initiated by the first two authors
in 2], and taken further in [3, 4], leading to a complete satisfactory
answer to this question. A good number of characterizations of injectors
of a group, in terms of certain chief factors of the group as well as via
different persistent properties of subgroups, are obtained. A study of
injectors with a normal complement becomes of particular interest.
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COHEN-MACAULAY MODULES OVER SURFACE
SINGULARITIES

Yuriy Drozd (Kyiv, Ukraine)

We consider the problem of classification of Cohen—Macaulay modules
over surface singularities. The talk will be devoted to the following topics:

(1) A criterion for an isolated Gorenstein surface singularity to be
of finite, tame or wild Cohen—Macaulay type.

(2) An analogous criterion for hypersurface singularities (of any di-
mension).

(3) A new series of non-isolated surface singularities, which are of
discrete or of tame Cohen—Macaulay type.

These results were obtained in collaboration with G.-M. Greuel, I. Ka-
shuba, V.Bondarenko (Jr.) and I. Burban.

ON ASSOSYMMETRIC ALGEBRAS
A. Dzhumadil’daev (Almaty, Kazakhstan)

Let (a, b, c) = a(bc)—(ab)c be an associator. An algebra with identities
(a,b,¢) = (a,¢,b) = (b,a,c), Va,b,c€ A,

is called assosymmetric. Assosymmetric algebras were studied in several
papers, see for example [Bo|, [Kl]. In [He] a base of free assosymmetric
algebras is constructed. In particular, it is proved that assosymmetric
algebras under Lie commutator [a,b] = ab — ba become Lie. We find
identities for assosymmetric algebras under Jordan commutator {a,b} =
ab + ba, find codimensions growth of assosymmetric variety and prove
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that assosymmetric operad is not Koszul. Suppose that a main field K
is algebraically closed and has characteristic different from 2, 3.
Theorem 1. Let F(q) be free assosymmetric algebra generated by q
elements ay,...,aq, and Fy,  m, be its homogeneous subspace gener-
ated by m; elements a;, i = 1,...,q and let F,(q) be a subspace of free
assosymmetric algebras of degree n generated by q elements. Then

] mp+---+m +1
dim Foy, mq:< e q>+(m1+1)...(mq+1)_<q2 >_1
q

dim F,,(q) =

n (n+2¢+1 qg+1\/n+qg—3 n+q—2 n+qg—1
q + - —q - .
n 2 n—2 n—1 n
In particluar, multilinear part of F(n) of degree n has dimension n! +
20— ("3) ~ L.
Theorem 2. Koszul dual to assosymetric operad is left-Alia and as-
sociative,

[a,blc + [b,cla + [c,alb =0, a(bc) = (ab)c.

Assosymmetric operad is not Koszul.
Theorem 3. Assosymmetric algebras under Jordan commutator sat-
isfy the following identity of degree 4

z(y(ab)) — (z(ya))b—a(z(yd)) = y(z(ab)) — (y(va))b—a(y(zb)) (%)

The identity (x) is minimal in a class of assosymmetric algebras under
Jordan commutator if p =0 or p > 3. The identity (x) is a consequence
of Jordan identity. If p = 3 the identity (x) is not minimal and any
assosymmetric algebra under Jordan commutator is Jordan algebra.

Jordan algebras over a field of characteristic 3 are less studied. Main
examples of Jordan algebras give us alternative algebras under Jordan
product. Theorem 3 shows that in addition to a class of alternative alge-
bras in characteristic 3 appears one more natural class of algebras that
allows to construct Jordan algebras. Let us give one more construction
of Jordan algebras in characteristic 3

Let U = (U, ) be a commutative algebra with identities

(t1t2)(tsta) — (t1ta)(tate) =0, ((t1t2)ts)tsa — (((t1ta)ts)te = 0.
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Let J(U) = U + U be direct sum of two copies of U under product o
defined by
aob=a-b, Gob=ua-b,
Gob=0, aob=0.
Then (J(U),o0) is Jordan algebra if char K = 3. In particular, if U is
associative commutative algebra, then (J(U), o) is Jordan algebra over
a field of characteristic 3.

For an algebra A denote by [,,7, left-multiplication and right-
multiplication endomorphisms, I,(a) = za,r,(a) = xa, and denote by
Der A derivations algebra of A. Note that the identity (x) can be refor-
mulated in terms of multiplication operators in the following way

(lz,1ly] € Der A, Vz,y € A.

If one omits commutativity condition it is easy to write other modific-
tions of this identity
[re,7y] € Der A, [ly,7,] € Der A, Vr,y € A.

Recall that an algebra A is called left-(right-)Leibniz if I, ( ) is a
derivation for any & € A. Since derivations are closed under commutator,
any Leibniz algebra and any Lie algebra satisfy the identity (x). For the
case of Jordan algebras multiplication operators are not derivations, but
their commutators are. So, class of algebras with identity (x) contains
class of Lie, Jordan and Leibniz algebras.
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FREE NOVIKOV ALGEBRAS AS S5,-MODULE
A. Dzhumadil’daev, N. Ismailov (Almaty, Kazakhstan)
An algebra (A, o) is called Novikov if

ao(boc)—ao(cob)=(aob)oc—(aoc)ob,

ao(boc)=bo(aoc),
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for any a,b,c € A.

Let Y = U,V be set of Young diagrams, i.e., set of boxes with non-
increasing numbers of boxes from top to bottom. To any partition «
one corresponds a Young diagram Y,, a diagram with «; boxes in the
i-th row. For a partition o + n denote by @ = a;---ay a partition
of n + 1 such that &1 = a1 +1,&; = «4,7 > 1. Let Y, = Ya. Let
YV, = {a € Yplar > as 2 ag -+ = ap = 0}. Call elements of Y,, Novikov
diagram of order n. So, there is one-to-one correspondence between Y,
and Vp41-

Call first left column of Novikov diagram Y, left part and other
part as right part of Novikov diagram Ye. Say that Y, has block length
... ls,if g =--- = Al > Qg1 = 0 = Qply, > Qjgt]l = 00 >
Aol 1+1 = 0 = Qg > O7 k= ll + -+ ls.

Let €2 be set of generators. We suppose that this set is linearly ordered.
Filling of Novikov diagram by elements of Q is a map f : Y — Q with
two properties given below. If f(4,7) = a;; € Q is an element in the box
of i-th row and j-th column of Novikov diagram Y,, of the filling f, then

e elements of i-th block of left part satisfy the inequality
Ay 4otly_1+1,1 = Oy 4411 fOorany ¢ =1,...,s and

o clements of right part are non-decreasing a2 < ar3 < G a0, <
Ok-12 < < a12< 013 < < Ala41-

So, we obtain Novikov tableau Y, ¢- To each Novikov tableau we corre-
spond Novikov element e, y = X 0 (Xg—q10 (---(X20X7)---)), where

Xi=(-((a10a2)0a;3) ) 0aia+s,-

In [1], [2] is proved that elements e, ;, where « runs all partitions of
n and f all fillings, form base of free Novikov algebra of degree n.

Endow set of Young diagrams ), by linear order: o < 3, if a3 =
B1, -y = B4, but ;41 < By for some i. For two filings f, g of Y, say
that f < g,if f(i,5) =9(i,5),7=1,...,;+8 1, fori =1,...,r—1, but
fri=9rd=1,...,4=1, fr.q < grq, for some r and q. These two orders
induce linear order on a set of Novikov base elements {e,, ¢||e| = n}. Say
that enr <eggifa<Bora=4, f<g.

Let F(™ be multilinear part of free Novikov algebra generated by n
elements ay,...,a,. Consider F as S,-module with a natural action
oX(a,...,an) = X(ag1) -+ 0o(n))-
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Let F,, be a subspace of F(™ generated by all base elements of a form
€a,f, Fa @ subspace generated by base elements of a form eg 4, where
B < a and F_ a space generated by base elements of a form eg 4, where
B < a. Note that F, is a S,-submodule of F(™).

For a sequence of non-negative integers o denote by sort(«) this se-
quence written in non-increasing order (zero’s we can omit) and 7;(a)
the number of ¢’s in «. For example, if « = 4112050154001 then
sort(a) = 554431111 and mo(a) = 4, m () = 4, me(a) = 1,m3(ax) =
0, m4(a) = 2, m5(x) = 2.

Define weight map

w: P(n) — Z7H!

by the following rule. For any partition v € P(n) define its weight w(«a) €
Zn+1 by
+

w(a) = sort({1 + Z(i — D), m(a),...,m(a)}).

For example,
w(5221) = sort({7,1,2,0,0,1,0,0,0,0,0}) = 7211 = 122! 7*

We endow in partitions set P(n) an equivalence relation. For a, 8 € P(n)
say that a ~ 3 if w(a) = w(B). Let P(n) be set of equivalence classes of
P(n) under this relation.

Example. P(5) has 7 elements and 3 weights, namely P(5) =
{51,411, 321}.

Theorem.

e For any partition o € P(n — 1), Fy is Sp-module.
o S,-modules F,, and Fg are isomorphic if w(a) = w(p).
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NAGATA-HIGMAN THEOREM FOR NOVIKOV
ALGEBRAS

A. Dzhumadil’daev, M. Tulenbaev (Almaty, Kazakhstan)

An algebra (A, o) with identities
ay o (az o ag) — (a1 o0 ag) o ag = ay o (ag o az) — (ay o as) o as,

ay o (az0a3) = az o (a oaz),

for any a1, a9,a3 € A, is called Novikov.

Denote by A* a subspace of A generated by products of any k el-
ements of A for any bracketing types. Then takes place a sequence of
non-increasing ideals

A=A'DA2>...D Ak > ...

)

Ak o A® C AFts, k,s > 1.

Algebra A is called nilpotent if A™ = 0 for some n. Minimal n with such
a property is called index of nilpotency.

Let A% be a subspace of A generated by right-normed products a; o
(ag o+ (ag_2 0 (ag_1 oag))---). Similarly, let A* be a subspace of A
generated by left-normed products (--- (a1 0 ag) o---) o ag. Then

A=A1DA2=4A%2D...04%D>...
and
A:AI.QAZZAQ.

Call A left-nilpotent if A™ = 0 for some n and similarly, A is right-
nilpotent if A™ = 0 for some n.
For a € A set a™ = ao(ao(---(aca))) (left power of a) a™ =

I

D AR D ...

n times

((aoa)---a)oa (right power of a). An algebra A with identity ™ = 0,
| —
n times

for any a € A and for some n is called left-nil. Similarly, A is called
right-nil if a™ = 0 is identity for some n.

Theorem 1. Any Novikov algebra A over an algebraically closed field
of characteristic p = 0 or p > n with identities a™ = 0,a™ = 0 is
nilpotent and index of nilpotency is less than n? + 1.
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Theorem 2. Suppose that the main field is algebraically closed and
has characteristic p =0 or p > n. If A is right-nil Novikov algebra with
nil-index n, then A left-nil with nil-index 2n — 2.

Corollary. If A is right-nil Novikov algebra with nil-indexn and p = 0
orp > 2n—2. Then A2 is nilpotent with index of nilpotecy no more than
2n — 2.

THE HOMOTOPY CATEGORY OF THE KERNEL OF A
COTORSION PAIR

Sergio Estrada Dominguez (Murcia, Spain)

We describe the homotopy category associated with various abelian
model category structures obtained from cotorsion pair via the objects
in the kernel of such a cotorsion pairs. We will provide with some appli-
cations of our techniques to different abelian categories.

ON SATURATION OF SUBMODULES OF MODULES
OVER COMMUTATIVE RINGS

H. Fazaeli Moghimi and S. Abbasi (Birjand, Iran)

Let R be a commutative ring and M be a unitary R-module. For a
prime ideal p of R and submodule N of M, the submodule {m € M :
rm € N for some r € R — p}, denoted S,(N), is called the satura-
tion of submodule N. A proper submodule N of M is called a prime
(resp. primary) submodule, if rm € N, then m € N or r € (N : M)
(resp. ™ € (N : M) for some n > 0) where (N : M) is the ideal
{r € R: rM C N}. The radical of a submodule, denoted radN, is
defined to be the intersection of all prime submodules containing N. If
I is an ideal of R, then the radical of I is denoted by /I. In [1, Propo-
sition 1.1] S. Abu-Saymeh proved that these statements are equivalent:
(1) Sp(pM) is a proper submodule of M, (ii) S,(pM) is a prime submod-
ule of M, (iii) Spec,(M) # @ (in which Spec,(M) = {P € Spec(M) :
(P: M) =p})and (iv) (pM : M) = (Sp(pM) : M) = p We show that
these are equivalent to (v) S,(pM) C ﬂNESpecp(M) N. C. P. Lu gave
some another statements for a non-zero module M which are equiva-
lent with those of mentioned. Three of them are (1) ¢ : Spec(M) —
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Spec(R/Ann(M)) defined by ¢(P) = (P : M) + Ann(M) is surjec-
tive, (2)pM, # M, For every prime ideal p containing Ann(M) and
(3)Spec,(M) # @ For every prime ideal p containing Ann(M)[2, Theo-
rem 2.1]. Clearly these are equivalent to those of S. Abu-Saymeh provided
that M is a nonzero faithful module. In this paper it was proved that
if M is a non-zero finitely generated multiplication then we have the
equivalent statements (a)y : Spec(R/Ann(M)) — Spec(R) given by
w(P+ Ann(M) = (P : M) is bijective, (b)y : Spec(M) — Spec(R) de-
fined by p(P) = (P : M) is bijective, (c)Ann(M) C +/0 and (d)S,(pM)
is a proper submodule of M. It is easy to see these are equivalent with
(1) to (iv). Also all of above statements are equivalent when M is a
nonzero finitely generated faithful multiplication module. As two con-
sequences we have radN C S,(pM) in each of following cases; (i) R is
a one dimensional domain and N a p-primary submodule of M, (ii) M
is a finitely generated submodule and N a p-primary submodule and
radN a prime submodule of M, (iii) M is a finitely generated submodule
and N a p-primary submodule and Spec,(M) is a singleton set. Also it
was shown that radN = S,(pM) when p is a non maximal prime ideal
and Spec,(M) be a finite set containing radN. C. P. Lu in [3, Theo-
rem 3.5| proved that for a p-primary ideal ¢ of R and finitely generated
module M S,(¢M) is a p-primary submodule of M. On the other hand
R. L. McCasland and M. E. Moore showed that for a finitely gener-
ated multiplication R-module M rad(N) = /(N : M)M|[4, Theorem 4].
Consequently for a p-primary ideal ¢ of R and finitely generated mul-
tiplication R-module M, S,(¢M) = pM. As a generalization we show
that S,(IM) = Sp(I)M where I an ideal containing p and M is a finitely
generated faithful multiplication R-module. The intersection Q1 N...NQ,
of primary submodules of M is called a primary decomposition of NV, if
N =Q1N..NQx. If moreover Q; dose not contain (), ,; Q; (1 <i<n)
and /(Q; : M)(resp. rad(Q;)) are all distinct ideals (resp. prime sub-
modules), then the primary decomposition of N is called a reduced (resp.
module-reduced) decomposition of N. Let @; (1 < i < n). Moore and
Smith show that @1 N...NQ,, is a reduced primary decomposition of N if
and only if (Q1 : M)N...N(Q, : M) is a reduced primary decomposition
of (N : M) provided that y/(Q; : M) are isolated prime submodules. |5,
5] Now if M is a finitely generated R-module and Q1 N...NQ,, a reduced
primary decomposition of N and p a prime ideal containing all ideals
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(Qi : M)(1 < i < n), then it is proved that S,(Q1) N ... N SH(Qx) is a
reduced and module-reduced primary decomposition of S, ().
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FINITE GROUPS HAVING SMALL CONJUGATE RANK
Maria José Felipe (Valencia, Spain)

Let G a finite group. The conjugate type vector of G is a list of the
distinct conjugacy class sizes in descending order and the conjugate rank
is the number of entries not equal to 1. It is well known that there is
a strong relation between the structure of a group and its conjugate
type vector. Some results prove this relation using the Classification of
the Simple Finite Groups (CFSG), the Feit-Thompson theorem or other
techniques of Ordinary and Modular Representation Theory. Recent re-
sults determine the structure of G when certain arithmetical conditions
are imposed on the conjugate type vector; in particular, when the con-
jugate rank is small.

N. Ito prove in [5] and [6] that if G has conjugate rank 1, then G is
nilpotent and that G is solvable when its conjugate rank is 2. The proof
of this latter fact needs deep results which were used to obtain the CFSG.
Afterwards, this result was simplified by Rebmann when G is an F-group,
by using results of Baer and Suzuki, and by A.R. Camina, making use
of the description of finite groups with dihedral Sylow 2-subgroups given
by Gorenstein and Walter, if G is not an F-group. Recently, Dolfi and
Jabara have obtained in [4] a complete classification of all finite groups
with conjugate rank 2 using the solvability due to It6. However, it is
easier to obtain the structure of these groups in some particular cases.
For instance, in 1981 Kazarin proved that if the conjugate type vector
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is (m,n, 1) with m and n coprime numbers, then G/Z(G) is a Frobenius
group and the inverse image in G of the kernel and a complement are
abelian. On the other hand, recently Beltrdn and Felipe determined the
structure of those groups whose conjugate type vector is (mn,m,1),
with m and n are coprime numbers, using more elementary techniques
concerning to local information of the group given the class sizes of n-
elements for distinct sets 7 of primes.

Regarding groups with conjugate rank 3, Ito6 proves in [7] that the
only simple groups with this rank are SL(2,2™) for m > 2. In order
to prove this, It6 employs the Feit-Thompson theorem and Character
Theory. We present in this talk several new results on the structure of
a group G having conjugate rank 3 ([1], [2] and [3]).
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ANALYTIC AND ARITHMETIC RANKS OF ELLIPTIC
CURVES OVER NUMBER FIELDS

Ivan Fesenko (Nottingham, UK)

These two ranks are conjecturally equal. I will explain how one can
see this using two-dimensional adelic analysis.
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CONSTRUCTING BIMODULE RESOLUTIONS FOR
ALGEBRAS WITH SMALL COMPLEXITY

A. 1. Generalov (St.Petersburg, Russia)

We discuss methods of construction of bimodule resolutions for several
families of algebras with small complexity and their use in calculating
the Hochschild cohomology algebra of algebras under consideration. We
also present recent results on description of the Hochschild cohomology
algebra for a family of local algebras of dihedral type and for the integer
group algebras of the semidihedral groups.

ON ELEMENT ORDERS IN COVERINGS OF FINITE
SIMPLE CLASSICAL GROUPS

M. A. Grechkoseeva!® (Novosibirsk, Russia)

The spectrum w(G) of a finite group G is the set of its element orders.
A finite group G is said to be recognizable by spectrum if w(G) # w(H)
for every finite group H nonisomorphic to G. In contrast, G is said
to be irrecognizable by spectrum if there are infinitely many pairwise
nonisomorphic groups H with w(H) = w(G).

A finite group H is a covering of a finite group G if G is a homomorphic
image of H. A covering of G is proper if it is not isomorphic to G. We
say that G is recognizable by spectrum among coverings if w(G) # w(H)
for every proper covering H of G. Every recognizable group is clearly
recognizable among coverings. Moreover, if G is not recognizable among
coverings, then G is irrecognizable [1].

In the present work we address the question what finite simple classical
groups are recognizable by spectrum among coverings. A.V. Zavarnitsine
and V.D. Mazurov [2,3] proved that all simple linear groups PSL,(q)
with n > 5 are recognizable among coverings, so we concern ourselves
with unitary, symplectic and orthogonal groups. To establish that a fi-
nite group G is recognizable among coverings, it suffices to prove the
following: if H = K X\ G, where K is a nontrivial elementary abelian

10Supported by the RFBR (Grant 08-01-00322), the Program “Development of
the Scientific Potential of Higher School” of the Russian Federal Agency for Education
(Grant 2.1.1.419), and by the Federal Target Program “Scientific and Educational
Personnel of Innovation Russia” in 2009-2013 (gov. contract no. 02.740.11.0429).
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group, then w(H) # w(G) (see, for example, [3, Lemma 9]). If G is a
finite simple classical group over field of characteristic p, then this prob-
lem can be divided into two subproblems according to whether K is a
p-group or not. We deal with the second subproblem.

Theorem. Let G be one of the groups PSU,(q), where n > 4,
PSpan(q), where n = 2, Qopi1(q), where n > 3, and PQQin(q), where
n = 4. Suppose r is a prime coprime to q, K is an elementary abelian r-
group and H = KXG. Then either w(H) # w(G) or one of the following
holds:

(i) G =Us(q), q is a Mersenne prime and r = 2;

(ii) G =Us(2) and r = 3.

Note that the case when G = PSU,(q) and r divides ¢ was handled
in [2-4], and the theorem together with results of these papers implies

Corollary. Let G = PSU,(q), where either n > 4. If n = 4, suppose
that q is even or prime; if n = 5, suppose that q¢ # 2 and q is not a
Mersenne prime. Then G is recognizable by spectrum among coverings.
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ON FINITE GROUPS ISOSPECTRAL TO FINITE SIMPLE
GROUPS

M. A. Grechkoseeva, A.M. Staroletov, and A. V. Vasil'ev!! (Novosibirsk,
Russia)

The spectrum w(G) of a finite group G is the set of its element or-
ders. Two groups are said to be isospectral if their spectra coincide. A
finite group L is recognizable by spectrum if every finite group G with
w(G) = w(L) is isomorphic to L. More generally, we say that the problem
of recognition by spectrum is solved for L, if the number h(L) of pairwise
nonisomorphic finite groups isospectral to L is known. Thus, recogniz-
ability of a group L is equivalent to the equality h(L) = 1. Recent results
on the problem of recognition by spectrum can be found in surveys [1,2].

The present paper addresses the problem of recognition by spectrum
for finite simple linear and unitary groups, which will be shortly denoted
by Lt (q), where € € {+,—}, L} (q¢) = L,(q) and L, (¢) = Uyn(q). Within
this class, the problem is solved for L§(q) and L5(q), where ¢ is arbitrary
(see details in [1]), and for L, (2™) and Uy(2™), where n, m are arbitrary
[3,4]. Here we consider a general case and give restrictions on the compo-
sition structure of finite groups isospectral to simple linear and unitary
groups. Note that every finite group isospectral to L¢ (q) with n > 4 has
been also known to have a unique nonabelian composition factor.

Theorem 1. Let L = L5 (q), wheren >4, ¢ € {+,—}, and (¢,n,q) #
(—,4,2). Then among non-abelian composition factors of finite groups
isospectral to L, there are no alternating groups.

Theorem 2. Let L = L5 (q), wheren >4, ¢ € {+,—}, and (¢,n,q) #
(—,5,2). Then among non-abelian composition factors of finite groups
isospectral to L, there are no sporadic groups nor the Tits group 2Fy(2)".

Theorem 3. Let L = L:(q), where n > 4, ¢ € {+,—}, (e,n,q) #
(—,4,2), and q is a power of a prime p. Then among non-abelian com-
position factors of finite groups isospectral to L, there are no groups of
Lie type over field of characteristic p distinct from L.

11Supported by the Russian Foundation for Basic Research (Grant 08-01-00322),
the Program “Development of the Scientific Potential of Higher School” of the Russian
Federal Agency for Education (Grant 2.1.1.419), and by the Federal Target Program
“Scientific and Educational Personnel of Innovation Russia” in 2009-2013 (gov. con-
tract no. 02.740.11.0429).
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The group Uy(2) is isospectral to a finite group having a composition
factor isomorphic to As ~ Lo(4), and the group Us(2) is isospectral to
a finite group having a composition factor isomorphic to the Mathieu
group M7;. Thus, the restrictions in the hypotheses of Theorems 1-3 are
relevant.

For the rest of simple classical groups, namely symplectic and orthog-
onal groups, results analogous to Theorems 1-3 were established in [5].
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DELTA-VECTOR IN HILBERT SPACE

S. S. Gritsutenko (Omsk, Russia)

It is well known that Dirac delta function is not a vector of Hilbert
Space. But sometimes it is possible to find a vector in Hilbert space with
delta-function properties for other vectors of this space. Let x(t), y(¢),
z(t) are functions of a real variable ¢ € T. They are vectors of some
Hilbert space H. {x,y,z} C H.

We set one limitation for this space: any vector s(t — 7) € H for any
TeTifs(t)e H.

Any Hilbert space has an inner product.

Definition 1. Convolution in Hilbert space H is the following inner
product: z(t) = (z(7),y(t — 7)).

Definition 2. Delta-vector of Hilbert space H is a vector 6 € H that
has a following property: z(t) = (z(7),(t — 7)), x(t) is any vector of H.
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Note: this delta-vector is not the classical Dirac function. This vector
has delta-function properties only for other vectors of its Hilbert space
but it is not true for functions that do not belong to this space. It is
possible to prove following theorem.

Theorem 1. If Hilbert space H has delta-vector § and the convolution
is defined over this space then

o(t) = > n;i(t)n;(0) , {n;(t)} is any orthonormalized basis of H.

Delta-vectors properties.

1 8(1) 1> = 6(0);

2.6(T)=46(-T);

3. Square delta-vectors is 1: S = (1,0) = 1.

Now we can prove the Kotelnikov theorem by a modern way.

Theorem 2. If Hilbert space has a full orthonormalized basis
{6(t = nT)} then any vector x € H can be presented this way:

a(t) =Y a(nT)é(t — nT).
n
Below it is an example of delta-vector. There is Hilbert space of func-
tions with limited spectrums. It means that spectrums of these functions
are equal 0 outside of the interval [, Q]. The inner product of this space
is

(z,y) = / z(t)y(t)dt.

The delta vector of this space is

inQt
5(t) = sin .
t
It means the Theorem 2 for this space has this form:
oo sinQ(t—nT L
w(t)= 3 w(nT)Sgatrt T = 2,

It is the Kotelnikov theorem.



INFINITELY GENERATED PROJECTIVE MODULES
OVER SEMILOCAL RINGS

Dolors Herbera (Barcelona, Spain)

Let R be a ring. Let V(R) and V*(Rg) = V*(R) be the set of iso-
morphism classes of finitely generated projective right R-modules and of
countably generated projective right R-modules, respectively. Both sets
have a structure of commutative monoid induced by the direct sum pro-
jective modules. For example, if Dy, ..., Dy denote division rings then for
the semisimple artinian ring R = M,,, (D1) X - - x M,,, (D), V(R) = NF
and V*(R) = (N*)¥, where N* = NU {oo}.

If R is a semilocal ring such that R/J(R) = M, (D1)x---x My, (Dy),
then V(R) can be seen as a submonoid of N¥. The kind of submonoids of
N* that can be realized as V(R) for a semilocal rings where characterized
in [1] as the full affine submonoids with order unit of N¥. An alternative
and simplified proof of this result was given by A. Yakovlev in the context
of the torsion free groups of finite rank with semilocal endomorphism ring
[5], [6].

A recent result of P. P¥ihoda [4] shows that two arbitrary projective
modules are isomorphic if and only if they are isomorphic modulo the
Jacobson radical. In the case of semilocal rings, this allows to see V*(R)
as a submonoid of (N*)*. In this talk we shall present a characterization
of such submonoids when R is a (two-sided) noetherian semilocal ring.
The characterization shows that a ring in this class may have a rich sup-
ply of projective modules that are not direct sums of finitely generated
ones.

For noetherian semilocal rings V*(Rg) = V*(grR), we will also show
how to construct examples of rings where this is not true. There are
examples of (semilocal) rings such that any projective right module is
a direct sum of finitely generated ones but there are nonzero projective
left modules with no nonzero finitely generated direct summands.

This talk is a report on joint work with P. P¥ihoda, and it is based
on the papers [2], [3].
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THE SECOND COHOMOLOGY GROUPS OF SIMPLE
MODULES FOR Sp,(k)

S.S. Ibraev (Kyzylorda, Kazakhstan)

The second cohomology groups for simple, simply connected algebraic
group Sp4(k) over an algebraically closed field k of characteristic p >
3h — 3 with coefficients in the simple modules are described. Here Fh is
the Coxeter number.

In [1, 2] D.I. Stewart have separately calculated the second cohomol-
ogy groups of simple modules for simple, simply connected algebraic
groups SLo and SL3 over an algebraically closed field of positive charac-
teristic respectively. But the second cohomology groups of simple mod-
ules are remain opened for other groups. In this work the second coho-
mology groups of simple modules for Sp4(k) are calculated.

Endow the set M = M, |J Ms |J M3 | M4 with elements of the simple
G-modules, listed in the table 1.

Table 1

M,
L(wo(0)) ® L(wo(0)"), L(wo(0)) @ L{wi ((p— 4)A1))") @ L(A)"FD,
(w0(0)) ® L(w2(0)") @ L(Ag)"+1);

h
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M,
Lwi((p — 4)A1)) ® L(wo(A)) D,
L(wi((p—4)A1)) @ L(wi((p — 5)A1)H @ L(A)@,
L(wi((p — 4)A1)) ® L(wz (M) ® L(Xg)?,
L(wi((p—4)A1)) @ L(A1)P @ L(wo(0) Y,
L(wi((p —4)A1)) @ L(A)Y @ L{wi ((p— 4) M) ") @ L(A) 2,
L(wi((p = 4HM)) @ L(AM)Y @ L(wa(0)) "D @ L(rg)r+2);
M3
(wz( ) ® L(wo(A2)) D,
wi((p—6)A1 + A2)) D @ L(A)P),
L(wa(A2))M) @ L(A2)®,
L(A2)™ @ L{wo(0))r 1),
M @ L(wi ((p— 4)A1)) ") @ L(A) 2,
L(w3(0)) ® L(A2)® @ L(ws(0)r+D @ L(Ay)r+2),

,_.

M,y
L(2A\)"W, L(wi(0)), Lwi(0)) ® L(A2)W,
L{wo((p = 9M)) ® L)Y, L{wa((p — 9M)) @ L)

Where wp(0) = (p — 3)A2, w1(0) = 2A1 + (p — 3)Aa, , wa(0) = 2X\ +
(p — 2)/\27 wo()\l) =)\ + (p— 4))\2, UJQ()\l) =3\ + (p — 2))\2, wO()\g) =
(P — A2, wa(A2) = 4A + (p — 3)A2, wollp —4HM) = (p — M +
Az, wi((p — A1) = (p—2)A1 + A2, w2((p — A1) = (p—2)(M + A2),
wi((p—5)A1) = P —3)A1 4+ 2X2, wi((p—6)A1 4+ X2) = (p — 2)A1 + 2)2.

Theorem 0.1. Let G be the simple and simply connected algebraic group
Spa(k) over an algebraically closed field k of characteristic p > 3h — 3
and LN be any Frobenius twist (d > 0) of the simple G-module L(\)
with highest weight \. Then

2 (d)y ~ k? Zf L()\) e Mandr > 1;
HH{G, LO)™) = { 0, in other cases.
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ON COMBINATORICS OF B-ORBITS
Mikhail V. Ignatev (Samara, Russia)

Let B be the Borel subgroup of SL,(C), i.e., the group of lower-
triangular matrices with non-zero diagonal entries. Let n be the space
of lower-triangular matrices with zero diagonal entries, and n* its dual
space. The group B acts on n by

gr=grg ', geB,xecn.
Hence, B acts on n* by

(9.f)(x) = flg7 )= flg 'zg), g€ B, fen ,zen

To each involution ¢ in the symmetric group S,, one can assign the
B-orbit Q = Q, C n* by the following way. Let o = (i1,71) ... (it, jt),
i > Ji, 71 < ... < j¢. By definition, € is the orbit of the linear form
f = f», where

1, ifi=14; and j = j; for some 1 <[ <'t,
fleij) = .
0 otherwise.

Here e; ; are usual matrix units. We say that € is associated with the
involution o (for the details, see [3]).

Let V denote the closure of variety V with respect to Zariski topology.
We define a partial order on involutions in S,, as follows: ¢ < 7 if Q, C
Q.. We give a combinatorial description of this order in terms of certain
Young tableaux. In a certain sense, our results are “dual” to the results
of A. Melnikov [1], [2].
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KRULL DIMENSION OF THE POWER SERIES RING
Kang Byung Gyun (Pohang, South Korea)

We show that the Krull dimension of the power series ring over a
rank-one nondiscrete valuation domain is uncountable.

INCOMPRESSIBLE VARIETIES
Nikita A. Karpenko (Paris, France)

A smooth projective variety X is called incompressible, if every ra-
tional map X — X is dominant. We give examples of incompressible
varieties, discuss methods of proofs, and indicate some applications. Our
main examples are among the generalized Severi-Brauer varieties, main
methods are based on Chow motives with finite coefficients, and main
applications are to questions of isotropy of involutions.

ON THEOREMS OF KEGEL-WIELANDT TYPE FOR
PRODUCTS OF - DECOMPOSABLE GROUPS

L. Kazarin (Yaroslavl, Russia), A. Martinez-Pastor and M.D.
Pérez-Ramos (Valencia, Spain)

A celebrated theorem of Kegel and Wielandt asserts the solubility of a
finite group which is the product of two nilpotent subgroups (see [7] and
[9]). This theorem has been the motivation for a number of results in the
literature on factorized groups. In our case we have considered groups
G = AB which are factorized as the product of two m-decomposable
subgroups A and B, for a set of primes 7. A group X is said to be 7-
decomposable if X = X, x X, is the direct product of a m-subgroup and
a m’-subgroup, where 7’ stands for the complementary of 7 in the set of
all prime numbers.

Berkovich [2] proved that the Kegel and Wielandt’s result remains
true if A is 2-decomposable, B is nilpotent of odd order and the orders
of A and B are coprime. Rowley [8] extended this result by proving that
if B is a metanilpotent group instead of nilpotent, then G is w(O(A))-
separable. Arad and Chillag [1] showed that this conclusion holds without
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any restriction on the nilpotent length of B. Previously Kazarin [3] had
obtained that O(A) < O(G) under the same hypotheses.

The present work constitutes a further contribution to the topic. Our
initial aim was to find conditions to guaranty the w-separability of prod-
ucts of m-decomposable groups. As a previous step, we analized the ex-
istence of Hall w-subgroups in such factorized groups.

We have made consecutive approaches in our study. First we consid-
ered the case G = AB when A is a m-decomposable group and B = B
is a m-group (see [4]), being 7 a set of odd primes. For such products we
deduced a m-separability criterion which extends the above mentioned
theorems of Kegel-Wielandt type. Moreover, our result provides non-
simplicity criteria for factorized finite groups.

We studied next products G = AB of m-decomposable subgroups A
and B, 7 a set of odd primes, in the special case when A and B have
coprime orders ([5]), which has been widely considered in the literature.

Later on, we considered in [5] products G = AB of m-decomposable
subgroups A and B under the additional hypothesis that A and B are
soluble, being 7 an arbitrary set of primes. In this case we obtained also
m-separability criteria generalizing the Kegel-Wielandt theorem.

Finally, we have recently achieved in [6] the following general result:

Let m be a set of odd primes. Let the group G = AB be the product
of two m-decomposable subgroups A and B. Then A,B, = B;A, and
this is a Hall w-subgroup of G.
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PSEUDOBLOCKS OF ENDOMORPHISM ALGEBRAS
Ahmed A. Khammash (Makkah, Saudi Arabia)

The Brauer-Fitting correspondence (see [5],1.4) relates the direct sum-
mands of a module over an algebra to the representation theory of its
endomorphism algebra. This correspondence proved to be vital in in-
dicating the properties of the direct summands of in terms of the cor-
responding simple representation of as shown in [1] and [2]. Relating
block theory of to the Brauer-Fitting correspondence was done in [3]
where it was shown that Brauer-Fitting correspondence does not fully
respect the block distribution of the set of the isomorphism classes of the
indecomposable summands of. In [4] the notion of the pseudo-block of
endomorphism algebra is introduced and it was shown that the linkage
relation defined by pseudoblocks is fully compatible with the blocks of
the endomorphism algebra. We shall present the progress of this subject
and raise some questions in this direction.
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UNITARY SUBGROUP OF GROUP ALGEBRA
Manju Khan (Gandhinagar, Ahmedabad, India)

Suppose that G has a finite cyclic p-group A of index 2 such that
G = (A,b) where order of b is 2 and b inverts every element of A. In
this talk we will discuss the structure of U.(F'G) for charF = p and
charF = 2 where U, (FG) is the unitary subgroup of F'G with respect
to canonical involution .

ON ASSOCIATIVE ALGEBRAS, WHOSE LATTICES OF
SUBALGEBRAS DECOMPOSES INTO DIRECT
PRODUCTS OF LATTICES

S. S. Korobkov (Ekaterinburg, Russia)

Let A be an associative algebraic algebra over a finite field F'. By L(A)
denote the lattice of all subalgebras of A. In this abstract we answer the
following question:

What a structure of algebra A if the lattice L(A) decomposes into a
direct product of lattices?

The following theorems are holds.

Theorem 1. Let L(A) = [] L; be a direct product of lattices L;. Then
iel
|I] = 2.

Theorem 2. Suppose the lattice L(A) decompose into a direct product
of lattices. Then A contains two subalgebras N and P such that:

1) L(A) 2 L(N) x L(P);

2) N is a nilalgebra;

3) P is an algebra without non-zero nilpotent elements.

Theorem 3. The lattice L(A) decomposes in a direct product of lat-
tices if and only if A is isomorphic to one of the next algebras:

Ay =N+ P;

Ay =(N+5)® (e);

A3 = AQ + P7
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where S is an algebra without non-zero nilpotent elements or S = {0}, e
is the identity element of As.

ON ARITHMETIC IN MORDELL-WEIL GROUPS

Piotr Krason (Szczecin, Poland), G. Banaszak (Poznan, Poland)

We investigate linear dependence of points in Mordell-Weil groups of
abelian varieties via reduction maps. In particular we try to determine
the conditions for detecting linear dependence in Mordell-Weil groups
via finite number of reductions.

REPRESENTATIONS OF MULTIVARIABLE CURRENT
LIE ALGEBRA

S. Loktev (Moscow, Russia)

We discuss finite-dimensional representations of the Lie algebra g ®
A, where g is a reductive Lie algebra and A is a commutative unital
associative algebra. This object can be treated as the Lie algebra of
g-valued functions on Spec(A).

There is a very simple well-known construction of the irreducible
finite-dimensional representations of current Lie algebras, but the cat-
egory of all finite-dimensional representation is very complicated, even
for A = Clx].

In this talk we concentrate on the universal finite-dimensional highest
weight representations (Weyl modules). We relate them to the space of
diagonal harmonics and outline what is known for them when A is the
polynomial ring in several variables.
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FREE RELATIONS FOR MATRIX INVARIANTS
Artem A. Lopatin (Omsk, Russia)

We assume that F is an infinite field of arbitrary characteristic char F.
Consider the polynomial ring

R=R,=Flzy(k)|[1<i,j<n 1<k<d],

in n?d variables. The ring R is generated by the entries of generic ma-
trices Xk = (xij(k))lgi,jgn (1 § k S d)

Consider a group G from the list GL(n), O(n), Sp(n), where we as-
sume that char F # 2 in case G = O(n) and n is even in case of Sp(n).
Denote coefficients in the characteristic polynomial of an n x n matrix
X by 0+(X), i.e.,

n
(1) det(X +AE) = > N0y (X).
t=0
So, 09(X) =1, 01(X) = Tr(X) and 0,(X) = det(X).

It is known that the algebra of matriz G-invariants R C R is gener-
ated by o¢(A) over F, where 1 <t < n and A ranges over all primitive
monomials in

e Xy,..., Xy, if G=GL(n);

o Xi,..., Xa, XTI, ..., X1, if G=0(n);

o Xq,..., Xy, X7,..., X}, if G=Sp(n).
In characteristic zero case it is enough to take traces instead of o4, 1 <
t < n, in order to obtain R“. These results were established in [9], [7] in
characteristic zero case and in [2], [10] in the general case.

A relation between generators of RY is called free if it is valid for n xn
generic matrices, where n > 0 is arbitrary. In characteristic zero case all
free relations are zero (for example, see [7]). We generalize this result to
the case of characteristic different from two:

Theorem 1. If char F # 2 and G is O(n) or Sp(n), then the ideal of
free relations for RY is zero.

Note that similar result holds for REX(™ over a field of arbitrary
characteristic (see [3]). As a consequence, we completed description of
relations between generators of R?(™) originated in [6]:
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Theorem 2. If char F # 2 and G = O(n), then the ideal of relations
for R is generated by o, where t + 2r > n.

The function o, was defined in [13] and it relates to the determinant-
pfaffian from [4] in the same was as o; relates to the determinant.

The notion of supermized representations of a quiver was introduced
in [11] and [12]. It is equivalent to the notion of representations of a signed
quiver from [8]. Orthogonal and symplectic representations of symmetric
quivers from [1] as well as mized representations of quivers are partial
cases of supermixed representations. More details can be found in Sec-
tion 2.1 of [5].

In [13] relations for the algebra of invariants I(Q,n,¢) of mixed repre-
sentations of a quiver ) were described modulo free relations. Applying
Theorem 1 in the case of char F # 2, we complete the description of
relations between generators of I(Q,n,).
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ON PERIODIC GROUPS ACTING FREELY ON ABELIAN
GROUPS

D. V. Lytkina (Novosibirsk, Russia)

Let G be a group which acts on a non-trivial group V. This action is
a free action (and G acts freely on V) if for every non-trivial g € G and
every non-trivial v € V' elements v9 and v are different.

It is proved in [1] that a group of finite exponent dividing 2™ -9 which
acts freely on an Abelian group, is finite. We generalize this result as
follows.

Theorem 1. Let G be a {2,3}-group which does not contain an el-
ement of order 32. If G can act freely on a non-trivial Abelian grooup
then G is locally finite and one of the following holds:

(1) G is finite;

(2) G is isomorphic to the direct product of a locally cyclic or locally
quaternionic 2-group and a cyclic 3-group;

(3) G is an extension of the direct product of a 2-group H ~ C and a
cyclic 3-group R by a group of order 2. Moreover there exists an element
x of order 4 in G, such that (H,z) ~ Q and r® =r~1 for every r € R.

Here the locally cyclic 2-group is the group C = {(¢;,i = 1,2,3,--- |
i =1,¢2,, = ¢ fori>1) and locally quaternionic 2-group is the group
Q=0ClP=c,ct=c'i=23,..).

Theorem 1 is a corollary of the following result.

Theorem 2. Let G be a periodic group whose finite 2-subgroups are
cyclic or dihedral groups. If none of non-trivial elements of G of odd
order is conjugated with its inverse then all 2-elements of G compose a
(of case, normal) 2-subgroup which is either finite or is isomorphic to
the locally cyclic or locally dihedral group.

Here the locally dihedral group is the group

D={(d,C|d=1,c=cti=12,...).
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ON GALOIS STABLE FINITE ARITHMETIC GROUPS
Dmitry Malinin (Vlora, Albania)

The starting point and motivation of our research was the study of
scalar extensions of positive definite quadratic and Hermitian lattices
and also classification of finite flat group schemes over Z and Abelian
varieties over number fields. It is interesting that it is possible to treat the
existence and some properties of finite Galois stable arithmetic groups
in positive characteristic using similar methods as in the case of number
fields, but the properties and classification are completely different.

Let E/F be a Galois extension of finite degree of global fields, i.e.
FE | F are finite extensions of the field of rationals Q or a field of rational
functions R(z) with a finite field R.

Let us denote by Op and Op the maximal orders of F and F', and
let T be the Galois group of E/F. Let E = F(G) be a field obtained
via adjoining to F’ all matrix coefficients of all matrices g € G for some
finite subgroup G C GL,(E).

We are interested in 3 basic conditions for the I'-operation on G and
the integrality of G.

A. G is I'-stable under the natural Galois operation.
B. G Cc GL,(Og).
C. A primitive t-root of 1 (; ¢ E.
We intend to discuss the following questions:
Question 1. Do the conditions A., B. imply G C GL,(FEy), where Eq
is the maximal abelian subextension of F/Q?
Question 2. Do the conditions A., B., C. imply G C GL,,(F)?
Question 3. Classify the possible fields E = F(G).
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The case F' = Q, the field of rationals, is specially interesting. The
following theorem was proven using the classification of finite flat group
schemes over Z, the ring of rational integers, annihilated by a prime p
obtained by V. A. Abrashkin and J.- M. Fontaine:

Theorem 1. Let K/Q be a normal extension with Galois group T', and
let G C GL,(Ok) be a finite I'-stable subgroup. Then G C GL,(Ok,,)
where K, is the maximal abelian over Q subfield of K.

Similar results for totally real extensions K/Q were considered earlier.
In this case there are some interesting arithmetic applications to positive
definite quadratic lattices and Galois cohomology.

Theorem 2. Let F be a global field of a positive characteristic p, and let
E be a splitting field of some irreducible polynomial f(y) € F[y] whose
roots are the conjugates of some element ¢t € E. Then E = F(G) for any
positive integer n and an appropriate group G C GL,(FE). Moreover, if
t € F is an element of O, then G C GL,(OF).

ELEMENTS OF SMALL ORDERS IN PERIODIC GROUPS

A. S. Mamontov '? (Novosibirsk, Russia)

The work is dedicated to the periodical groups with elements of small
orders. These are the groups, which may turn out to be locally finite.

Let’s use the notion of spectrum w(G), widely used in finite groups,
to represent the set of element orders in periodical group G. There is an
interesting question: which w(G) may guarantee the local finiteness of
the corresponding group G?

Talk will be dedicated to one of the recent results obtained in joint
work with V. D. Mazurov:

Theorem. If G is a group, such that w(G) = {1,2,3,5,6,}, then G
is a soluble locally finite group and one of the following is true:

12pagora soimomnnena upu noagepxkke ABIIIT PocobpaszoBanus «Passurue nay4-
HOrO IIOTEHIMAJIa BBICIIEH ImKoubl» (npoekr 2.1.1.419), rpanta POPU 10-0-00391,
Cosera o rpanram [Ipesunenta PO i moiepKKu BeLyIux Hay IHBIX IIKOJI (IIpO-
ekt HIII-3669.2010.1), unrerpanuonsnoro npoexkra CO PAH Ne97, JlaBpeHThEBCKOrO
rpanTa Jyis KOJUIeKTUBOB Mosionbix yuéubix CO PAH, mocranosnenme Ilpesmmmy-
ma CO PAH Ne43 or 04.02.2010, a Takzke crurnenguu HesaBucumoro MocCKOBCKOro
YHUBEPCUTETA.
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(1) G is an extension of an elementary abelian 5-group by a cyclic
group of order 6;
(2) G is an extension of a nilpotent 3-group of class 3 by a dihedral
group of order 10;
(3) G is an extension of a direct product of a nilpotent 3-group of
class 3 and an elementary abelian 2-group by a group of order 5.
Also the talk will contain some later results on groups of period 12.
One of the results there may be stated in the following way:
Statement. Let G be a group of period 12. If G is an extension
of 2-group by an element z of order 3 and G acts on a vector space
over the field GF(3) in such a way that every element of order 3 acts
quadratically, then [O2(G), 2] is nilpotent of class not greater than 2.
Conditions in the statement are natural due to Hall-Higman theorem.

ESSENTIAL DIMENSION IN ALGEBRA
Alexander Merkurjev (Los Angeles, USA)

Essential dimension of an algebraic object is the smallest number
of algebraically independent parameters required to define the object.
This notion was introduced by Buhler, Reichstein and Serre. Relations
to algebraic geometry, representation theory and embedding problem in
Galois theory will be discussed.

ON THE CLASSIFICATION OF LEAVITT PATH
ALGEBRAS

Mercedes Siles Molina (Mdlaga, Spain)

In this talk we will try to do a brief historical tour of Leavitt path
algebras and their classification. Some ideals will be shown to have an
important role; this is, for example, the case of the socle.

We will speak also about the Loewy series of a Leavitt path algebra
and will show that it is possible to obtain graphically the elements of
this series.
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THE POINCARE SERIES OF MULTIPLIER IDEALS OF A
SIMPLE COMPLETE IDEAL

Francisco Monserrat (Valencia, Spain)

Multiplier ideals are a recent and important tool in singularity theory
and in birational geometry. They have the virtue of giving information
on the type of singularity corresponding to an ideal or divisor and of
accomplishing several vanishing theorems which makes them very useful.
Multiplier ideals are intimately related to jumping numbers, which form
a sequence of rational numbers that provides a sequence of singularity
invariants. For a simple complete ideal g of a local ring at a closed
point on a smooth complex algebraic surface, we introduce an algebraic
object, named Poincaré series P, that gathers in a unified way the
jumping numbers and the dimensions of the vector space quotients given
by consecutive multiplier ideals attached to . We will show that P, is
a “rational function”, giving an explicit expression for it.

DIVIDED POWER STRUCTURES AND RINGS OF
DIFFERENTIAL OPERATORS

L. Narvdez Macarro (Sevilla, Spain)

Let k be a commutative ring, A a commutative k-algebra and D the
filtered ring of k-linear differential operators of A. When A is a polyno-
mial ring or a power series ring in the variables z1,...,z,, it appears
that the graded ring gr D is a free divided powers algebra with generators
01,-..,0n, Where o; is the symbol of the partial derivative with respect to
x;. So, a natural question is whether the graded ring gr D has a (canon-
ical) divided powers structure or not for an arbitrary A. In this talk
we will explain how gr D can be always included in the graded algebra
of symmetric multiderivations SDery(A), which has a canonical divided
powers structure. We will also explain how the equality gr D = SDery(A)
is related with Hasse-Schmidt derivations, integrability and differential
smoothness.
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ON THE CHARACTER DEGREE OF SOME PRO-p
GROUPS

Alejandro P. Nicolds, Jon Gonzdlez-Sanchez (Santander, Espaca )

Let p be a prime and ¢ a power of p. Following Isaacs [1] we say that a
finite p-group G is g-power degree if all irreducible characters of G have
degrees that are powers of ¢. Let F; be the finite field with ¢ elements
and R a finite dimensional F,-algebra. Let J(R) be the Jacobson radical
of R. In [1], Isaacs proved that the groups of the form G =1+ J(R) are
g-power degree groups. Moreover, under certain additional conditions,
irreducible characters of G are induced from g-power degree subgroups.

The cited result was extended by C. A. M. André and A. P. Nicolas
in [2]. Let O be the ring of integers of an extension of Q,, the field
of p-adic numbers. Suppose that F, is the residue field of O. Consider
G = 14 J(R), where R is a O-algebra of finite rank, then G is a ¢-
power degree group [2]. The monomiality was also proved under some
restrictions.

The aim of this work is to obtain analogous results for the case of R-
powered groups where R is a discrete valuation domain of characteristic
0. An R-group is a nilpotent group G together with a family of group
homomorphisms which satisfy certain properties (for a more detailed
definition of R-powered group see [3, §10]). The groups considered in [1]
and [2] are particular cases of this kind of structures.

Partially supported by the Spanish grants MTM2008-06680-C02-01
(MICINN).
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DOUBLING RATIONAL NORMAL CURVES

Ignacio Ojeda (Extremadura, Spain)

In this talk, we study double structures supported on rational normal
curves. After recalling the general construction of double structures sup-
ported on a smooth curve described in [D. Ferrand, Courbes gauches et
fibres de rang 2, C.R. Acad. Sci. Paris Ser. A 281 (1977), 345-347.], we
specialize it to double structures on rational normal curves. To every
double structure we associate a triple of integers (2r, g,n) where r is the
degree of the support, n > r is the dimension of the projective space
containing the double curve, and ¢ is the arithmetic genus of the double
curve. We compute also some numerical invariants of the constructed
curves, and we show that the family of double structures with a given
triple (2r,g,n) is irreducible. Furthermore, we prove that the general
double curve in the families associated to (2r,r+1,r) and (2r,1,2r — 1)
is arithmetically Gorenstein. Finally, we prove that the closure of the
locus containing double conics of genus g < —2 form an irreducible
component of the corresponding Hilbert scheme, and that the general
double conic is a smooth point of that component. Moreover, we prove
that the general double conic in P? of arbitrary genus is a smooth point
of the corresponding Hilbert scheme.

This talk is based on the joint paper with R. Notari (Politecnico di
Milano, Ttaly) and M.L. Spreafico (Politecnico di Torino, Italy) with the
same title published in Liaison, Schottky Problem and Invariant Theory,
149-187. Progress in Mathematics, 280. Birkhauser, 2010. ISBN: 978-3-
0346-0200-6

PARABOLIC SUBALGEBRAS AND GRADINGS OF
COMPLEX LIE SUPERALGEBRAS

A. L. Onishchik (Yaroslavl, Russia)

My talk concerns certain studies in the theory of complex Lie superal-
gebras that were made recently in Yaroslavl Demidov University. The
objects of these studies are the following ones: parabolic subalgebras,
Z-gradings, gradings by the root systems of classical simple subalgebras.
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In what follows, all the Lie algebras and Lie superalgebras are supposed
to be finite-dimensional and defined over the complex number field C.

The parabolic subalgebras of a Lie algebra g constitute an important
and well studied class of subalgebras. They are defined usually as subal-
gebras which contain a maximal solvable subalgebra (Borel subalgebra)
of g. Their description is reduced to the case when g is semisimple (or,
moreover, simple) and in this case can be easily made in terms of the
simple root system (more precisely, conjugacy classes of parabolic sub-
algebras correspond bijectively to subsets of the Dynkin diagram of g).
The importance of these subalgebras is, in particular, based on the fol-
lowing fact: the corresponding class of homogeneous spaces of complex
Lie groups coincides with the class of projective algebraic complex homo-
geneous manifolds. Parabolic subalgebras of a classical simple linear Lie
algebra are precisely stabilizers of the flags formed by vector subspaces
of the corresponding type.

The parabolic subalgebras of Lie superalgebras were first defined and
studied in the works of Manin, Penkov and Voronov (see [1, 2]), where
the ambient Lie superalgebra g was supposed to be a classical simple
Lie superalgebra in the sense of Kac. A subalgebra of g was called para-
bolic if it contains a Borel subalgebra which was defined in terms of the
so-called simple root system of the Lie superalgebra g. Unfortunately,
certain classical simple Lie superalgebras (those of the series P and @
for example) do not posses any simple root systems, and hence this def-
inition does not apply to them (for the series @) another definition was
used). In [1, 2] a description of parabolic subalgebras, similar to the
classical one, was given.

We proposed another definition of a parabolic subalgebra. It was sug-
gested by the following well known fact: a subalgebra of a semisimple Lie
algebra g is parabolic if and only if it coincides with the non-negative
part of a Z-grading of g. We call a subalgebra p of a Lie superalgebra
g a weakly parabolic one if there exists a Z-grading g = @, 9n, such
that p = D, > 9n- Suppose that g is reductive (i.e., its even part gg is a
reductive Lie algebra and its adjoint representation in g is algebraic; all
the classical simple Lie superalgebras are reductive). A subalgebra p C g
is called parabolic if it is weakly parabolic and contains the even part of
the centre of g (the second condition is clearly satisfied if g is simple).
A complete classification of Z-gradings and parabolic subalgebras of the
classical simple Lie superalgebras was obtained (an exposition see in [3]).
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It is based on a description of maximal algebraic tori in the Lie algebras
of even derivations of these Lie superalgebras. It was also proved that
parabolic subalgebras of the classical linear Lie superalgebras coincide
with the stabilizers of corresponding flags.

Let us now suppose that a Lie superalgebra g contains a reductive
subsuperalgebra b, and let t be a Cartan subalgebra of hz and A denote
the system of roots of h with respect to t. For any A € A U {0}, the
non-zero weight vector subspace V), of g is defined. We speak that g is
graded by the root system A of its reductive subsuperalgebra § if g =
Drcavgoy Va and Vo = 34 A [Va, V-] In this case, the pair (g,b) is
called a graded pair.

The classification of all graded pairs (g, b) of simple Lie algebras was
given in [4], and a correspondence between parabolic subalgebras of g
and h was established. The study of superalgebras graded by the root
system of a classical simple Lie subsuperalgebra was initiated in [5], but
no classification results similar to those of [4] were obtained. In [6, 7]
the general classification problem for graded pairs of classical simple Lie
superalgebras was considered. It was solved in the case when the ambient
Lie superalgebra g belongs to the series A. A correspondence between
parabolic subalgebras of g and §h was also studied in this case.
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RESTRICTIONS OF MODULAR IRREDUCIBLE
REPRESENTATIONS OF SYMPLECTIC GROUPS TO
SUBSYSTEM a;-SUBGROUPS

Anna A. Osinovskaya (Minsk, Belarus)

Restrictions of modular irreducible representations of the symplectic
algebraic groups to subsystem subgroups of type A; are studied. The
composition factors of such restrictions are found. This completes the
description of restrictions of classical algebraic groups to subsystem A;-
subgroups in [1] and gives an example of a new inductive system of
representations of symplectic groups that has no analogues in characte-
ristic 0.

In what follows K is an algebraically closed field of characteristic
p > 0and G = Cp(K) with n > 1. Let wy,...,w, be fundamental
weights of G, w = mjwi +. ..+ myuw, be a dominant p-restricted weight
of G, and let H C G be a subsystem subgroup of type A, i.e., H is
generated by the root subgroups of G associated with a certain simple
root « and the opposite root —a. We call H long (short) if « is long
(short), respectively. Denote by V,, a simple rational G-module with the
highest weight w. Suppose that IrrV is a set of composition factors of
G-module V' (without their multiplicities) and V|H is a restriction of V
to H. We can identify a set of weights of H with the set of all integers
and a set of all its dominant weights with the set N of all nonnegative
integers. Hence Irr(V|H) C N. Denote by M (w, H) the value of w on the
maximal root of the same length as H. Then

M(w, H) = { mi+me+...+mp_1+m,, G=C,(K),H is long;
’ mi+2ma + ...+ 2mp—1 + 2m,, G = Cr(K), H is short.

Theorem 0.2. Let p > 0 and w be p-restricted.

(i) Suppose that H is long.
(@) If mi+...+my+2<p<mp_1+2m, + 3, then

r(VyH)={ieN|p—-mj; —... —m, —2<i<M(w,H)}.
(b) If n=2,p>2, ma+1#p, and 1 +mg +m1/2 > p, then
Ir(Vy,H)={ieN|p—mp —1<i<M(w,H)}.
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(d) If p=2, w = wy, then
Irr(Vy, [H) = {M(w,H)} = {1}.
(ii) In all other cases Irr(V,|H) coincides with the relevant set in
characteristic 0, i.e.

{ieN|i< M(w,H),i=mi(mod 2)}, G=Cn(K),H is short

Ter(Ve |H) = { {ieN|i< M(w,H)}, otherwise.

The above theorem actually describes an inductive system for repre-
sentations of symplectic groups. The notion of inductive system was
introduced by Zalesskii in [2]. Let

' —>Iy—...=1I,<—...

be a sequence of embeddings of algebraic groups I',, over K. Let &,
be a nonempty finite subset of irreducible I';,-modules. We say that the
collection ® = {®,, | n = 1,2,...} is an inductive system of representa-
tions if
U Ir(vir,) = @,
Ved, 1
forallmn=1,2,....

Corollary 0.3. Let I',, = C,,(K) and
S, ={V,|mi+...+m,+2<p<mp_1+2m,+ 3}
Then & = {®,, | n=1,2,...} is an inductive system.
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HARMONIC ANALISYS ON LOCAL FIELDS AND
ADELIC SPACES

D. V. Osipov, A. N. Parshin (Moscow, Russia)

We develop harmonic analysis in some categories C§" of filtered abeli-
an groups and infinite-dimensional vector spaces over the fields R or C.
These categories contain as objects local fields R((t)), C((t)), two-dimen-
sional local fields and adelic spaces arising from algebraic surfaces de-
fined over finite fields and arithmetical surfaces. We develope the theory
of the Fourier transform on these objects and obtain two-dimensional
Poisson formulas. We prove also some structure theorems for quotients
of the adelic groups of algebraic and arithmetical surfaces which general-
ize the well-known results from the theory of one-dimensional arithmetic
schemes. The talk is based on works [1], [2].
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SPHERICAL FUNCTIONS AND REGULAR COADJOINT
ORBITS

A. N. Panov (Samara, Russia)

Let g be a simple split Lie algebra over a field K of zero character-
istic, g =n_ @ b @ ny its decomposition into the direct sum of lower
(resp.upper) maximal nilpotent subalgebra n_ (resp. n;) and Cartan
subalgebra h. Let G be a linear group with the Lie algebra g and NV,
B, H its subgroups with Lie algebras n, b, h. By the Killing form we
identify the conjugate space n* (resp. b*) with n_ (resp. b_).

The talk will be devoted to the problem of description of the field and
the ring of invariants of the coadjoint representation of the Lie algebra
n = ng (resp. b = h @ ny). In the papers [1], [2] this problem was
solved for the case g = A,, and in [3] for the cases g = B,,,C,, D,, and
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g = G5. The general case was treated in [4]. Let us formulate the main
statements of this paper.

To any regular function F'(g) on the group G we correspond the poly-
nomial
F(exptz) = th(Fy(x) +tFy (z) +t2Fy(x)+. ..) in t with coefficients F;(z)
of the ring of regular functions on n_ =n*, Fy(z) # 0.

For any irreducible, finite dimensional representation 7" we denote by
St(g) the spherical function S7(g) = lo(Tyvo), where vg (resp. ly) is the
highest vector of representation T (resp. of conjugate representation).
Theorem 1. The lowest coefficient (S1)o(x) for an arbitrary spherical
function St(g) is an invariant of the coadjoint representation of the group
N.

Let S1(g),...,Sn(g), n =rankg, be the list of spherical functions for
the fundamental representations of the group G. Denote by P, ..., P,
lowest coefficients of decompositions S;(exptx), x € n_.

Let & be the greatest positive root for g. In extended Dynkin diagram
the root —&; linked with one or two simple roots (the last only for A4,).
Deleting these roots in the system of positive roots II, we obtain the sys-
tem II;, that is irreducible for all series, apart from B,, and D,,. Choose
the greatest positive root & for 11y, if the system II; is irreducible, and a
pair of maximal positive root €& > &3 (resp. a triple &3 > &3 > &4 for Dy),
if IT; is reducible. Continuing the process further we have got the system
of positive roots = = {£1,&2,&3,...,&n}, where m < n =rank = g.
Proposition 2. Let wy be the element of the Weyl group of the great-
est length. We claim that 1) for any fundamental weght w; there
exists the system of integers K; = {k;;}, such that (1 — wo)w; =
kin&1 4+ ... 4 kim&m; 2) the greatest common divider GCD(K;) equals
to 1 or 2; 3) each polynomial P; is irreducible, if GCD(K;) = 1, and is
a square of irreducible polynomial, if GCD(K;) = 2. In the first case, we
denote Q; = P;; in the second case Q; = v/P;.

Theorem 3. The ring of invariants of the coadjoint representation of
the group N is a polynomial ring in @1, ..., Qn.

Theorem 4. 1) The ring of invariants of the coadjoint representation
of the group B consists of constants. 2) If g is a simple Lie algebra such

that wy = —id, then the field of invariants of the coadjoint representation
of the group B consists of constants.
It remains to treat the case wy = —¢, where ¢ is some nontrivial

involutive automorphism of system of simple roots. Automorphism ¢
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acts by permutations on the set of fundamental weights <q,...,w,.
Choose the subset 2( in the set {1,...,n}, obeying the following two
conditions: i) (i) # i for any i € A; i) if p(¢) # ¢, then either ¢ € 2,
or ¢(i) € A.

To any regular function F(g) on the group G we correspond the poly-
nomial
F(expti) = tF(Fo(Z) + tF (&) + t2F5(%) + ...) in t with coefficients
F;(Z) of the ring of regular functions on b_ = b*, Fy(Z) # 0. For each
spherical function S;, i € 2, we denote

- Su(2)
JZ‘ xTr) = porall
@) Sio(Z)
Theorem 5. If g is a simple Lie algebra such that wg = —p, where

@ # id, then the field of invariants of the coadjoint representation of the
group B is a field of rational functions in {J;(Z) : ¢ € A}.

In the talk we’ll concern the question of classification of regular coad-
joint orbits for N and B and integrability of Toda flows on regular orbits.
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MOTIVES OF SOME PROJECTIVE HOMOGENEOUS
VARIETIES OF OUTER TYPE

Victor Petrov (Bonn, Germany)

Despite the current progress in the study of motives of projective
homogeneous varieties, there were little known about varieties of outer
type until recently. Daniel Krashen showed that varieties of outer type
2A,, are closely related to those of inner type D,, 1. We study a similar
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relationship for varieties of types 2Eg (compared to F7) and D, (compa-
red to Fy). Using a recent result of Nikita Karpenko, we are able to
compute the motives of all generically quasi-split homogeneous varieties.

WEAKLY REGULAR AND SELF-INJECTIVE LEAVITT
PATH ALGEBRAS

Gonzalo Aranda Pino (Malaga, Spain)

In this talk we will characterize the Leavitt path algebras over arbitra-
ry graphs which are weakly regular rings as well as those which are self-
injective. Concretely we will show the following: Let E be an arbitrary
graph and K a field.

e The Leavitt path algebra L (F) is left (right) weakly regular if
and only if the graph FE satisfies Condition (K), and
o Ly (F) is left (right) self-injective if and only if the graph E is
row-finite, acyclic and every in finite path contains a line point.
Along the way, we extend and prove several results on projective, injecti-
ve and at modules over Leavitt path algebras and, more generally, over
not necessarily unital rings with local units.

STRUCTURABLE SUPERALGEBRAS OF CARTAN
A. P. Pojidaev (Novosibirsk, Russia)

We describe the simple Lie superalgebras arising from the unital struc-
turable superalgebras of characteristic 0 and construct four series of the
unital simple structurable superalgebras of Cartan type. We give a clas-
sification of simple structurable superalgebras of Cartan type over an al-
gebraically closed field F of characteristic 0. Together with the Faulkner
theorem on the classification of classical such superalgebras, it gives a
classification of the simple structurable superalgebras over F.

ON THE CLASSIFICATION OF REAL DECOMPOSABLE
7th DEGREE CURVES

G. M. Polotovskiy (Nizhni Novgorod, Russia)
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A problem belonging to the topic of the Hilbert 16th problem will be
under consideration. Namely, the problem of classification of decompo-
sable algebraic curves of degree 7 in the real projective plane with respect
to isotopies preserving cofactors, under following natural conditions of
maximality and general position: i) each cofactor is an M-curve; ii) co-
factors are in general position; iii) every two cofactors have the maximal
number of common real points and these points belong to the same real
branch of each cofactor.

The investigation of this problem was started in 1985 and now is
practically completed, mainly due to efforts of E. Shustin, S. Orevkov,
A. Korchagin, and the author. So, in [1]-[3] was completed classification
of arrangements of a plane real quintic curve with respect to a pair of
lines.

We shall discuss most recent results which concern most difficult case —
classification of arrangements of a quartic and a cubic with 12 common
points on odd branch of the cubic and on one oval of the quartic. The
answer here is the following: there are exists 239 mutually different ar-
rangements of the given type and exists 4 more arrangements of this
type which are realizable by pseudoholomorphic curve of degree 7; one
of the last 4 is unrealizable as algebraic 7th-degree curve and question
about algebraic realizability of 3 other still open.

The results have been obtained by using the Viro method “patchwor-
king” for constructions and the Orevkov method based on links and
braids theory — for restrictions.
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ESSENTIAL DIMENSION OF ALGEBRAIC TORI

Sergei Yu. Popov (Samara, Russia)

Let k be an arbitrary field. Recall the notion of essential dimension
of an algebraic k-group G proposed by A. Merkurjev [1]. Consider the
Galois cohomology functor Fg = H'(*,G) from the category of field
extensions K/k to the category of sets. For any object o € Fg(K) one
can calculate the value edy(«) as the minimum of the transcendence
degrees taken over all fields £ C Ky C K such that « is in the image of
the map Fg(Ky) — Fg(K). Then the essential dimension ed;(G) of G
is defined as the maximal value of edj(«) where the maximum is taken
over all fields K/k and all @ € F(K). We apply this notion to algebraic
k-tori. Let T be an algebraic k-torus. It is easy to obtain an upper bound
for edy(T).

Proposition 1. Let T be an algebraic k-torus, then

ed(T) < min dimN,

where the minimum is taken over all exact sequences of algebraic k-tori
of the form

1-T—-85—-N-=1,

where S is a quasi-split k-torus.

For the wide class of algebraic tori we obtain a lower bound for their
essential dimension.

Proposition 2. If an algebraic k-torus T" admits a closed embedding
to a torus S = RF/k(RlL/F(Gm)), here k C F C L is a tower of fields,
then

edy(T) > edy(S) = [F : K].

Using the Propositions 1 and 2 we estimate the essential dimension of
maximal tori without affect of connected semisimple algebraic groups.
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CROSS-SECTIONS, QUOTIENTS, AND
REPRESENTATION RINGS OF SEMISIMPLE
ALGEBRAIC GROUPS

Vladimir L. Popov (Moscow, Russia)

Let G be a connected semisimple algebraic group over an algebraically
closed field k. In 1965 STEINBERG proved that if G is simply connected,
then in G there exists a closed irreducible cross-section of the set of clo-
sures of regular conjugacy classes. We address the problem of existence
of such a cross-section in arbitrary G and find its solution. The exis-
tence of a cross-section in G implies, at least for char k = 0, that the
algebra k[G]“ of class functions on G is generated by tk G elements. We
describe, for arbitrary G, a minimal generating set of k[G]¢ and that of
the representation ring of G and answer two GROTHENDIECK’S questions
on constructing generating sets of k[G]. We also address the problem
of existence of a rational cross-section in any G and its relation to the
problem of existence of a rational W-equivariant map T --+ G/T where
T is a maximal torus of G and W the Weyl group. We find complete
answers to these problems as well.

SIMPSON’S CORRESPONDENCE AND ARITHMETIC
DIFFERENTIAL OPERATORS IN POSITIVE
CHARACTERISTIC

Adolfo Quirés (Madrid, Spain)

In 1992, Carlos Simpson [4] established an equivalence between the
category of representations of the fundamental group of a compact
Kahler manifold X and the category of Higgs bundles on X, subject to
certain stability conditions. By the classical Riemann-Hilbert correspon-
dence, a representation of the fundamental group of X can be viewed as
a locally free sheaf E' with integrable connection, and Simpson’s main
result, the nonabelian Hodge decomposition, is an isomorphism between
the de Rham cohomology for E and the cohomology of the corresponding
Higgs complex that generalizes the usual Hodge decomposition.

Several authors have studied analogues of Simpson’s correspondence
in p-adic or finite characteristic settings. Most notably, Arthur Ogus and
Vladimir Vologodsky developed in [3] a theory in characteristic p > 0 in
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which p-curvature plays the role of the Higgs field. It allowed them to
prove an analogue of the Hodge decomposition generalizing the results
of Deligne and Illusie.

We present recent work [1], done jointly with M. Gros and B. Le Stum
(U. de Rennes, France), where we use arithmetic differential operators of
level m to extend some of the Ogus-Vologodsky results. We will work on
X/S, where S is a scheme of positive characteristic p and X is a smooth
scheme over S.

We will start by defining the notion of p™-curvature, and will use it
to show that the results of Masaharu Kaneda [2] on the (semi-linear)
Azumaya nature of the ring of differential operators of higher level hold
over any base. Then, under the assumption that there exists a strong
lifting of Frobenius mod p?, we lift the divided Frobenius and derive
a Frobenius map ® on ﬁg(m), the completion of the ring of differential
operators of level m. Our key theorem says that we can do better: in
fact these data determine a splitting of a central completion of this ring
of differential operators. After defining Higgs modules (they are Ox-
module &, endowed with an Ox-linear map 6 : £ — E®o, Q}( such that
0 0§ = 0), it is not hard to derive from the key theorem

Theorem (Simpson correspondence). Let X be a smooth scheme over S
of positive characteristic p. If there exists a strong lifting of the m + 1-st
iterate of the relative Frobenius of X modulo p?, then there is an equiv-
alence of categories between quasi-nilpotent Dg”)
nilpotent Higgs modules on X’ given by

£ (Fx,E)®

-modules and quasi-

and

F— FYF,
where F'x : X — X' is the m 4+ 1-st iterate of the relative Frobenius and
® is the Frobenius on ﬁg(m) introduced before.

And we can even give some explicit formulas.
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AN INVARIANT APPROACH TO THE CLASSIFICATION
PROBLEM OF FINITE DIMENSIONAL COMPLEX
FILIFORM LEIBNIZ ALGEBRAS

I. S. Rakhimov (Serdang, Selangor D.E., Malaysia)

In this paper we suggest an approach classifying a subclass of nilpotent
Leibniz algebras called filiform Leibniz algebras. The approach is based
on algebraic invariants. The conditions of being isomorphic are given in
terms of invariant functions. This method allows to classify all filiform
Leibniz algebras (including filiform Lie algebras) in the given finite di-
mensional case. Moreover, the results can be used for geometric classifi-
cation (the description of orbit closures) of such algebras.

1. INTRODUCTION

Let n be an nonnegative integer. A solution to the classification
problem for n-dimensional nonassociative algebras consists in setting up
a list of examples which represents each isomorphism class exactly once.
Such a list may also be interpreted as a parametrization of the orbit space
GL(V\Hom(V@®YV,V), where V is an n-dimensional vector space
acted upon canonically by the general linear group, with the induced
diagonal action on V' Q) V' and its natural extension to Hom(V Q V, V).
In this way, the classification problem for n-dimensional algebras relates
to questions in invariant theory.

2. THE VECTOR SPACE OF ALGEBRAS.

Let V be a vector space of dimension n over an algebraically closed
field K (charK=0). Bilinear maps V x V' — V form a vector space
Hom(V &V, V) of dimensional n®, which can be considered together with
its natural structure of an affine algebraic variety over K and denoted by
Alg,(K) = K" . An n-dimensional algebra L over K can be considered
as an element A(L) of Alg, (K) via the bilinear mapping A\: L® L — L
defining a binary algebraic operation on L : let {ey, ea, ..., e,} be a basis
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of the algebra L. Then the table of multiplication of L is represented by
point (’yfj) of this affine space as follows:

Aes, e5) = Z’yfjek.
k=1

Here 'y,k] are called structure constants of L.

3. A GROUP ACTION.

The linear reductive group G L, (K) acts on Alg, (K) by (g%X)(x,y) =
g(A (g~ (x), g7 (v))) (“transport of structure”). Two algebras A; and Ay
are isomorphic if and only if they belong to the same orbit under this
action.

The talk deals with a class of nonassociative algebras that generalizes
the class of Lie algebras. These algebras satisfy certain identities that
were suggested by C.Cuvier [3] and J.-L.Loday [4] . When one uses the
tensor product instead of external product in the definition of the n-
th cochain, in order to prove the differential property, that is defined on
cochains, it suffices to replace the anticommutativity and Jacobi identity
by the Leibniz identity. This is one of the motivations to appear for this
class of algebras. It turned out later that they appeared to be related in a
natural way to several topics such as differential geometry, homological
algebra, classical algebraic topology, algebraic K—theory, loop spaces,
noncommutative geometry, quantum physics etc., as a generalization of
the corresponding applications of Lie algebras to these topics. Recall
that an algebra L over a field F' is called a Leibniz algebra if it satisfies
the following Leibniz identity:

(2) [I, [y,ZH = [[‘T7y]’z] - [[m,z],y],

where [+, -] denotes the multiplication in L.

A skew-symmetric Leibniz algebra is a Lie algebra. In this case (2) is
just the Jacobi identity.

Let LB,(K) be a subvariety of Alg,(K) consisting of all n-
dimensional Leibniz algebras over K. It is stable under the above men-
tioned action of GL,(K). As a subset of Alg,(K) the set LB, (K) is
specified by the system of equations with respect to structure constants
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k.
iz

n

Z (lek,)/:ln - ,Yle’YZ]Z + ’Yfk’Yl’rjn) = Oa where i7j7 k= 17 27 ey T

=

1

The lower central series of a Leibniz algebra L is defined as:

L'=1L, L* =[L* L], k>1.

A Leibniz algebra L is said to be filiform if dimL(L) = n — i, where
n =dimL and 2 < i <n.

Let Lb, denote the variety of filiform Leibniz algebra structures on
n-dimensional vector space V. Algebras considered are supposed to be
over the field of complex numbers C.

4. STRATEGY

Our strategy to classify Lb,, is as follows:

(1)

We break up the class Lb,, into three subclasses. They are de-
noted by FLb,,, SLb, and T Lb,,, respectively. Two of the classes
come out from naturally graded non Lie filiform Leibniz algebras
and the third one comes out from naturally graded filiform Lie
algebras. Note that filiform Lie algebras are in T'Lb,,.

We choose bases called adapted and write each of F'Lb,, SLb,
and TLb,, in terms of their structure constants.

Consider respective subgroup Guq of GL,(V) operating on
FLb,, SLb, and TLb,,. This subgroup is called adapted trans-
formations group. Hence the classification problem reduces to
the problem of classifying the orbits of G4 acting on Lb,.
Define elementary base change. We show that only few types of
elementary transformations act on Lb,. Therefore, it suffices to
consider the only specified base changes.

5. RESULTS

The general isomorphism criterion for each FLb,, SLb, and
TLb, is given [1], [2] and [5] (*3).

We classify F'Lb,, SLb, and TLb, for n <9. [6], [7], [8].

The isomorphism classes with respective invariants (orbit func-
tions) are provided.

13 A combined version of [1], [2] and [5] will appear in Communications in Algebra.
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(4) We refine the existing lists of complex filiform Lie algebras.
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ALGEBRAS WITH INVOLUTIONS AFTER REGULAR
SCALAR EXTENSIONS

U. Rehmann (Bielefeld, Germany), S. V. Tikhonov,
V. I. Yanchevskii(Minsk, Belarus)

The aim of the talk is to present the following

Theorem. Let A be a central simple algebra over a field K with an
involution T of the second kind. Assume that p* divides ind(A) for some
prime number p. Then there exists a regular field extension E/K such
that AQx E is an algebra of the index p> Brauer equivalent to a bicyclic
algebra of degree p®> and has an involution of the second kind extending
T.

The proof of the theorem is based on the ideas developed in [1]. In
particular, this theorem allows to reduce the Suslin’s conjecture about
special unitary groups to algebras of a special type.
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ON A RELATION BETWEEN THE SYLOW AND
BAER-SUZUKI THEOREMS

D. O. Revin (Novosibirsk, Russia)

In this communication, we always assume that p denotes a prime and
7 denotes a set of primes. For a finite group G, we denote by O, (G) the
m-radical of G, i.e. the largest normal 7w-subgroup of G. We also write p
instead of {p}.

The following two famous theorems hold [1, 2, 3].
Theorem (L. Sylow) Let G be a finite group and let p be a prime. Then

(&) G has a p-subgroup of index not divisible by p (the so-called
p-Sylow subgroup);

(€) every two p-Sylow subgroups of G are conjugate;

(2) every p-subgroup is included in a p-Sylow subgroup.
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Theorem (R.Baer, M. Suzuki) Let G be a finite group and let p be
a prime. Assume x is an element of G such that {(x,29) is a p-group for
every g € G. Then x € O,(G).

It is well known that one cannot replace p by a set of primes 7 in the
Sylow Theorem. Following P. Hall [4], for a finite group G, we write

G € &, if G has a m-subgroup of index which is divisible by no
number in 7 (the so-called w-Hall subgroup);

G € G, if G € & and every two m-Hall subgroups of G are conju-
gate;

G € D, if G € €, and every w-subroup is included in a m-Hall
subgroup.

Following H. Wielandt [5], we say that the w-Sylow theorem holds for a
finite group G if G € 2.

In the Baer-Suzuki Theorem, one cannot replace p by a set of primes
7 as well as in the Sylow Theorem. Consider the following example.

Let p >3 be a prime and let G = S, be the symmetric group of
degree p. Assume 7 consists of the primes r such that » < p. Let = be a
transposition in G. Then, for every m < p — 1, the subgroup generated
by m transpositions is a 7w-group. In particular, (x,z9) is a m-group for
every g € G. On the other hand, O,(G) =1 and = € O,(G).

By analogy with the Sylow Theorem, we say that the 7w-Baer-Suzuki
theorem holds for a finite group G and write G € %7, if D C O(QG) for
every conjugacy class D of G such that every two elements of D generate
a m-subgroup.

The Sylow Theorem is used in some proofs of the Baer-Suzuki The-
orem (cf. [2, 6] for instance). There is a more closed causal relation
between these theorems, since the following statement is proved.

Theorem 6.1. 2, C B, for every set m of primes.

In other words, if the m-Sylow theorem holds for a finite group G then
the m-Baer-Suzuki theorem holds for GG. This is a generalization of the
original Baer-Suzuki Theorem.

In the case 2 € 7, a stronger statement holds.

Theorem 6.2. If m is a set of odd primes then the m-Baer-Suzuki the-
orem holds for every finite group.
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In the proofs of Theorems 6.1 and 6.2, the Classification of Finite
Simple Groups is used. Furthermore Theorem 6.1 depends on the charac-
terization of the class 2, (7], while Theorem 6.2 depends on the charac-
terization of the elements of prime odd orders in the solvable radical of
finite groups [9, 8] and the Odd Order Theorem [10].
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ANALOG OF THE LEVITZKI THEOREM FOR
INFINITELY GENERATED ASSOCIATIVE ALGEBRAS

L. Samoilov (Ulyanovsk, Russia)

It follows from the Levitzki theorem concerning the affirmative solu-
tion of the Kurosh-Levitzki problem for the Pl-algebras that, if PI-
algebra A is generated by a finite set ai,...,a; and every word in the
generators in the set {a;} is nilpotent of degree not exceeding m, then the
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algebra A is a nilalgebra of bounded index N. The number N depends
on the degree of the identity, on m and on k.

One cannot omit the condition of finite generation in the above asser-
tion over fields of characteristic zero, which is proved by the following
simple example.

Example. Let F be a field of characteristic zero. Consider the free
associative and commutative algebra F[z1,...,Z,,...] over F' (without
identity element). Let A = F[z1,x2,...]/I, where the ideal I is generated
by all relation 22 = 0, i = 1,2, .... Then every word in the algebra A in
the generators a; = x; + I is nilpotent of degree 2. But the algebra A is
not a nilalgebra of bounded index.

Note that, if the field F' in the above example is of characteristic p > 0,
then A is a nilalgebra of index p. We prove Theorem which shows that,
over a field of positive characteristic, the condition of finite generation
in the classical formulation of the Kurosh-Levitzki problem is excessive
in the general case.

Theorem. Let A be an associative algebra over a field of character-
istic p > 0. Assume that A satisfies the identity f = 0. In this case, if
A is generated by a set {a;,i € I} and every word in the elements a;
is nilpotent of degree not exceeding m, that A is a nilalgebra of bounded
index N. Here N depends of the characteristic p, on the identity f, and
on the number m (and does not depend on the cardinality of the set I).

Theorem is proved on the basis of an affirmative solution of the Kemer
problem on the nilindex of the radical of a relatively free associative
algebra (this solution was obtained by the author in [1]): the radical of a
relatively free associative algebra of countable rank over an infinite field
of positive characteristic is a nilideal of bounded index.
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ON CHARACTERIZATION OF THE FITTING CLASS OF
ALL FINITE n-GROUPS

N. V. Savelyeva, N. T. Vorob’ev (Vitebsk, Belarus)

All groups considered are finite. We use standard notations and defini-
tions taken from [1].

A class of groups § is called a Fitting class if it is closed under taking
of normal subgroups and normal §-subgroups products. A Fitting class
§ is called maximal (by inclusion) in a Fitting class X (it is denoted by
F < -X), if § C X and the condition § C 9 C X, where 9 is a Fitting
class, always implies 9 € {F, X}.

In the class & of all solvable groups the problem of description of
necessary and sufficient condition of maximality of a Fitting class § in a
Fitting class $) was formulated by R.A. Bryce and J. Cossey in 1974 [1,
p. 170]. Later K. Doerk and T. Hawkes remarked it as one of the most
difficult problem in the theory of Fitting classes [2, p. 735].

This problem was solved for the Fitting class & of all solvable
groups [2] and for the Fitting class € of all groups [3].

Let m be a nonempty set of prime numbers and let &, denote the
Fitting class of all w-groups.

A criterion of maximality of a Fitting class § in the Fitting class &
is established by the following

Theorem. Let w be a nonempty set of primes and § be a Fitting class
such that § C €,. Then § is mazimal in €, if and only if |G : G3| €
{1,p} for all G € €, and for some prime p € 7.

Note, if 7 is the set of all prime numbers, the theorem implies the
result of H. Laue [3].
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PROFINITE GROUPS AND VERBAL SUBGROUPS
Daniel Segal (Oxford, UK)

I will explain how the study of verbal width in finite groups leads
to the solution of an old problem about profinite groups: in a finitely
generated profinite group, the open subgroups are just the subgroups of
finite index. The related general question of which verbal subgroups are
necessarily open, or closed, will also be discussed.

AN EXPLICIT DUALITY IN THE KOSZUL COMPLEX
ON AN ISOLATED 0-DIMENSIONAL COMPONENT OF
THE MANIFOLD FOR NON-HOMOGENEOUS
POLYNOMIALS

Timur R. Seifullin (Kiev, Ukraine)

Let R be a commutative ring with a unity. We will consider ® and
Hom only over R. Let z=(z1,...,2,) be variables, denote A=R][z],
A,=Hom(A;R). Let f=(f1,...,fs) be polynomials in A. Denote by
(f)a the ideal of polynomials f in A. Denote by C the Koszul complex
of polynomials f, denote C,=Hom(C;R) the dual Koszul complex of
polynomials f. C is a commutative differential graded algebra over R,
C., is a module over C. Denote by 1¢ the unity of C, denote by 1¢ the
identity mapping on C. There is the natural injection A — C; for he A
denote by hc the image of h under this mapping. Denote Z=0~" [{0c}],
B=0|[C|, H=Z/B; Z,=0"'[{0¢c, }], B.=0[C.], H.=Z./B..

Gradings in complexes we call order. In any considering complex C'
holds 9 [C}.] CC,_; for all r; denote C"=C_,.; for a€C,. denote |a|=r; for
a,beC we will write a 2 b, if a—b € 0[C].

There exists an explicitly constructed element JEC®C of the order
s—n such that 9 [J] =0, which is homotopy C-linear, (i. e. the mappings

C>sar J(1c®a) € CRC, C>sar J(a®lc) € CRC
are homotopic) and homotopy symmetric (i. e. J " 2 (=1)s=™.J).

Let c€C,, denote J.c = (—1)I'l¢l.(1g®c).J, then J.ccC. The map-
ping

J: Ci3c— Jce C isacomplex morphism of the order s—n,

homotopy C-linear and homotopy self-dual (i. e. J, 2 (=1)s=™J).
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Let E€Z,, then the mapping
E:C3a— EacC,
is a complex morphism of the order |E|, C-linear and self-dual (i. e.
E, = E).

Definition 1. The set of all functionals in A, that annul the ideal
(f)a we call generalized manifold of polynomials f (this is Macaulay’s
inverse system [1]).

If F=(Fy,...,F;) are polynomials in A such that A/(F)a is finitely
generated as a module over R and (F)a C (F-F)a +(f)a, then we shall
say that polynomials F' extract an isolated O-dimensional component
of the manifold of polynomials f, and the set of all functionals in A,
that annul the ideal (f, F')a we call a generalized isolated 0-dimensional
component of the manifold of polynomials f extracted by polynomials
F.

Theorem 1. Let F = (Fy,...,F;) be polynomials in A such that
A/(f,F)a is finitely generated as a module over R and (F)a C
(F-F)a+ (f)a-

Let Z be the set of all a€Z such that (F)a-a 2 {0¢}; let H= Z/B.

Let Z, be the set of all c€Z, such that (F)a-c 2 {0c,}; let H. =
Z,./B..

Then:

1. There exist EEZS™™ and e€A such that (F)a-E 2 {0¢c,}, JE
ec, la—e € (f,F)a; for this eE 2 E, ee—e € (f)a, and (f,F)a =
(f,1—e)a. Let E be the mapping

C>a— EaeC..

9. E€Z., ecEZ.

3. a€Z & a€Z & e-a 2 a; €2, &€l & el 2.

4. Z=e¢Z+B, H=e¢H; Z, =¢Z,+B,, H. =¢H,.

5. J2, CZ,JB,CB; E.ZCZ,, £E.BC B,, moreover, E.Z C Z,.

6. The mappings E and J induce the mappings J: H, — H and
E:H— H,. _ B

7. The mapping E is an inverse to the mapping J.

8. H and H, are I;I—modgles.

9. The mappings J and E are H-linear.

10. H, =~ HE ™"

11. H, = {0}, H: = {0} for any r>s—n and r<0.

[l
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12. Ho and H:™™ are finitely generated as modules over R.

13. If R is a Noetherian ring, then H, and H. are finitely generated
as modules over R for any r.

Remark 1. If A/(f)a is finitely generated as a module over R,
then the generalized manifold of polynomials f is a generalized isolated
component of the manifold extracted by empty system of polynomials
F=(Fy,...,F;) = (), where t=0. In this case 1o—e € (f)a, £ = Z,
H=H,; Z,=7Z,, H. = H..

MATRICES DIVISORS GENERATED BY
TRANSFORMABLE MATRICES

V. P. Shchedryk ( L’viv, Ukraine)

Let A be n x n matrix over a commutative elementary divisor domain
R [1]. There exists invertible matrices P, @ such that

PAQ = diag(e,...,€k,0,...,0) = U, e #0,¢4le501,i=1,...,k — 1,
where ¥ is canonical diagonal form (c.d.f.) and P, Q transformable matri-
ces of the matrix A. Let us denote by P4 the set of all transformable
matrices P. Let

¢ = diag(sol,'~'a50t,07"',0)790t 7£ Oa@j|¢j+1,j =1...,t-1
and ¥ = ®A. Then
A=PTIUQ! = (PLO)(AQ ) = (PloU ) (UAQY),

where U € GL,(R). It follows that the set P;'®GL,(R) is the set

of left divisors of the matrix A with c.d.f. ®. Question: when the set

P'®GL,(R) is a set of all left divisors of the matrix A with c.d.f. ®.
Consider the sets of matrices [2]

Ggo ={H € GL,(R)|[H® = ®K for some K € GL,(R)},

Gy ={H € GL,(R)|[HY =YK forsome K € GL,(R)},
L(V,®) ={L € GL,(R)|LY = ®S for some S € M,(R)}.

The sets Gg, Gy are to be multiplicative groups.
Theorem 1. The set P;'®G L, (R) consists of all left divisors of the
matriz A with c.d.f. ® if and only if L(V,P) = GoGy.
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Theorem 2. Let R be an adequate domain [3] and det® # 0. The
sets L(W, ®) and Go Gy coincide if and only if

(% Ei): Pi
v;’ i) (i &)
foreach i=2,... ,n,7=1, ..., n—1,i>j.
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BRANCHING RULES FOR PROJECTIVE
REPRESENTATIONS OF THE SYMMETRIC GROUPS

Vladimir Shchigolev (Moscow, Russia)

Let F be an algebraically closed field of characteristic p # 2. We
consider the supergroup Q(n), which is the functor from the category
salgp of supercommutative F-algebras to the category of groups that
takes A = Ag @ A7 to the group Q(n)(A) of invertible 2n x 2n matrices

of the form
S|S’
-85S )’

where S is an n x n matrix with entries in Az and S’ is an n X n
matrix with entries in A;. The functor @(n) takes an (even) morphism
f A — B to the morphism Q(n)(f) : Q(n)(A) — Q(n)(B) acting as
f on each element of matrices of Q(n)(A). We assume that Q(n — 1)
is naturally embedded in Q(n) by embedding each (n — 1) x (n — 1)-
submatrix in the upper left corner of the corresponding n x n-submatrix.

In [1], it was proved that irreducible @Q(n)-supermodules are parame-
terized by their highest weights as follows. Consider the set Xp+ (n) of all
integer sequences (A1, ..., A,) such that A\; > --- > )\, and the equality
Ai = Ajr1 holds only if p divides A;. Then for any \ € X;r(n), there
exists the irreducible Q(n)-supermodule L(A) with highest weight A and
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any irreducible @(n)-supermodule is isomorphic to one of these super-
modules.

The aim of this report is to formulate the following criterion for exis-
tence of nonzero Q(n — 1)-primitive vectors in L(\) having weight A\ — a,
where a is a positive root. Let X = (A1,...,\,) be a weight of X" (n).
We define the function Rg(A) : [1.n] = Up_1{—k—k, +6—k>» +r+r, &}

—k—k, if Ag =1 (mod p);
+r—k if Ay =0 (mod p);
+r+r if g =—1 (mod p);

@ otherwise.

For any nonzero residue € Z,, we define the function Rg(}) : [1..n] —
UZ:1{_k7 +1, @} by the following rules:

=k if A\ — 1) = 5;
RNk := Q4 if (A + DA = 5;

@ otherwise.

In these formulas and in what follows, we mean by T the residue of x
modulo p.

Any sequence U with entries of the form —j or +; can be reduced to
some sequence [U] by successively erasing as many subsequences —j+;
as possible. The resulting sequence [U] does not depend on the order in
which we erase subsequences —j+; and is called the reduction of U.

Definition. Let A € X,f(n) and 1 <i < n. We set §:= A\i(\; — 1).
The index i is called A-normal if the reduction [Rg(\); -+ Rg(A)n—1]
contains the symbol —; and the following conditions do not hold simulta-
neously: [Rg(A)it1--- Rg(A)n—1] = @ and A; = A, = 0 (mod p). This
index is call A-good if it is A-normal but there is no A-normal node h
such that h < i and Ap(Ap — 1) = Aj(A\ — 1).

Theorem. Let A = (Ay,...,\,) € X,f(n) and 1 <4 < n. There exists
a nonzero Q(n — 1)-primitive vector of weight p := (A1,..., Ai21, Ay —
1, XNit1, -+, An—1) in the irreducible Q(n)-supermodule L()) if and only
if i is a A-normal index. There exists a Q(n — 1)-subsupermodule of L(\)
isomorphic to L(u) if and only if ¢ is a A-good index.
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Note that via the Schur functor this theorem allows to describe the
socle of the restriction of an irreducible projective representation of the
symmetric group .S, to its subgroup S, _1.

The results of this report were obtained jointly by the author and
A.S. Kleshchev.
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RATIONAL LINK THEORY AND FREE LIE ALGEBRAS
M. Skopenkov (Moscow, Russia; Thuwal, Saudi Arabia)

This talk is on the classification of knots and links in higher dimen-
sions. A natural question is: in which dimensions the set of isotopy classes
of links is finite? It turns out that the answer reduces to the following
result on Lie algebras. Let L = €,-_; L,,, be a free graded Lie su-
peralgebra over Q generated by two elements P € L, and Q € L.
Let w : Ly,—p ® Lyy—q — Ly, be the linear map given by the formula
wz,y) = [P.a] + [Q.y)-

Theorem. Let m # kp, kq for kK = 1,2,3. Then the following 3 con-
ditions are equivalent:

e the set of isotopy classes of smooth embeddings S™ P+! L
Sm=atl _, §m+3 having unknotted components is finite;

e the map w: Ly,—p, ® Ly,—q — Ly, is injective;

e there are no points (x,y) € U_1)» (—1ys such that px + qy = m.

Here Uy 41 are certain subsets of the lattice 7Z? defined in the talk.
A similar result for p = ¢ was obtained independently by Crowley and
Ferry in 2008.

A formula for the dimension of the kernel of the map w is also pre-
sented, giving a rational classification of links. Corollaries for the classi-
fication of embeddings S* x S — S™ are obtained.

The proofs are based on an exact sequence of Haefliger and a generali-
zation of the Witt formula by Petrogradsky.
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SOME CONSTRUCTIONS OF NEAR-RINGS

Mirela Stefanescu and Camelia Ciobanu (Constanta, Romania)

In the last sixty years, the theory of near-rings has been developed
constantly. A problem considered since the beginning of the theory
was that of constructing near-ring multiplications on a given group. For
finite groups this tag is accomplished by using computers and the package
SONATA. The case of infinite groups as well as the case of finite groups
with a big order is much more complicated.

We give here some constructions for some cases:

(i) Groups satisfying certain conditions regarding the existence of two
endomorphisms with properties;

(ii) Groups endowed with an endomorphism ( different from zero and
identity) which is either idempotent or an involution or nilpotent of
degree 2;

(iii) Groups which are semidirect sum of two subgroups.

More precisely, we associate, to each group satisfying some properties,
a near-ring defined on one of its subgroups. The construction was inspired
by a construction imagined for rings by A. I. Mal’cev.

Some structure theorems are obtained for distributive near-rings with
a finite number of central idempotents and for near-rings satisfying de-
scending chain conditions for its ideals.

THE BEHAVIOUR OF UNIPOTENT ELEMENTS IN
IRREDUCIBLE REPRESENTATIONS OF SPECIAL
LINEAR AND SYMPLECTIC GROUPS WITH LARGE
HIGHEST WEIGHTS WITH RESPECT TO A GIVEN
ELEMENT

I. D. Suprunenko (Minsk, Belarus)

The behaviour of unipotent elements in irreducible representations
of special linear and symplectic groups in odd characteristic with large
highest weights with respect to a given element is investigated. It is
proved that usually the images of relevant elements in such representa-
tions have at least two Jordan blocks of size equal to their order. In
what follows K is an algebraically closed field of characteristic p > 2,
G=A.(K)or Cp(K), r>2,w;, 1 <i<r, are the fundamental weights
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of G, w(y) is the highest weight of an irreducible rational representation
¢. Recall that a dominant weight Y., a;w; is p-restricted if all the
coefficients a; < p. An arbitrary dominant weight p can be represented
in the form Z;:o p?pj where p; are p-restricted. Set p = Z;:o p;- Ifdy >
dy > dy are the sizes of all Jordan blocks of a unipotent element x € G in
the standard realization of this group, put J(z) = (d1,ds,...,d;). Here
we assume that do = 0 if x has a single Jordan block. A similar notation
is used for unipotent elements of the general linear group as well.
For unipotent € G we define the class of irreducible representations

o with large highest weights with respect to = with the help of a function
b, described below. Let |z| = p**!, y = 27" and J(y) = (my,ma, ..., ms)
(if s = 0, we have y = z). Set

N(y)=(my—1,m; —3,...,3—mq,1 —my,

mo—1,....,1—mo,...,mi—1,...;1 —my)

and denote by the symbol b; the sum of 7 maximal members of the
collection N(y). Let w(p) = >_i_, aw;. Then put b,(p) = > i_, ab;.

Theorem 1. Let 2 € G be an element of order p*™! and ¢ be a rational
irreducible representation of G with b,(¢) > p. Then ¢(x) has at least
two Jordan blocks of size |z|, except the following cases:

1) di =p°+p,5>0,dy <p°—p, w(p) = wp; o

2) G= AT(K), di =p°+p,s>0,do =p°—p+1,ds < da, w(ap) = Wp}

3) G = Cp+1(K), dl = 2[), dQ = d3 = 1, w(gp) = Wp+1-

In Case 1) ¢(x) has no Jordan blocks of size |z|, the degree of its
minimal polynomial is smaller. In Cases 2) and 3) ¢(x) has just one
such block.

In Case 3 of Theorem 1 zx is conjugate to a regular unipotent element
of a subsystem subgroup of type Cj.

The question considered is inspired by a search of “rare” unipotent el-
ements whose presence in a group can be effectively used for recognizing
representations and linear groups. It has been proved in [1, Corollary
1] that if an irreducible Zariski closed simple subgroup of rank > 1 in
GL,(K) is not isomorphic to G2(K) and contains an element of order
p with di — do > 12, then this is one of the classical groups SL, (K),
Spn(K) or SO, (K). We would like to find out to what extent this state-
ment can be transferred to arbitrary unipotent elements. Theorem 1 is
one of the first steps in this direction.
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ON A COMPACTIFICATION OF MODULI OF VECTOR
BUNDLES BY TREES OF BUBBLINGS OF THE
SURFACE

Nadezda V. Timofeeva (Yaroslavl’, Russia)

We construct a non-classical algebro-geometric compactification of the
scheme of moduli of Gieseker — stable vector bundles with fixed Hilbert
polynomial on a smooth projective algebraic surface (S, L) over the field
k = k of zero characteristic. We restrict ourselves by the case of rank 2.

Families of locally free sheaves on the surface S are completed by
locally free sheaves of some special type, on schemes which are certain
modifications of S. This may be done by taking the modifications to be
smooth irreducible surfaces obtained by so-called trees of bubblings of
the surface S.

Gauge-theoretical approach to this project was provided by Nicholas
Buchdahl [1, 2]. In his version the bubbling of the complex surface S at its
point 2 means forming a (real) topological connected sum with projective

plane Sﬂ@z equipped with a suitable metric. The attachment is done so
as the neck of the connected sum circles the point z. Bubblings can be
iterated. The process of consequent bubblings is described by consequent
choice of points & and then can be displayed by the graph of tree type.

We provide the algebro-geometric approach to what was done by N.
Buchdahl. The role of bubbling is played by blowing up of reduced point
on the surface S and the role of metric in the construction is played by
ample divisor class. We prove that any stable rank 2 coherent sheaf F
can be transformed in the certain procedure into the locally free sheaf
E on the another surface S. This surface is obtained from S by the tree
of bubblings which depends on the initial sheaf E. It is clear that this
tree of bubblings is defined not uniquely. We propose moduli functor
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for pairs ((5 , Z),E) consisting of bubble-tree-blown up surface S with
distinguished ample line bundle L and of locally free sheaf of fixed class.
Coarse moduli space for this functor is a projective algebraic scheme. It is
birational to Gieseker — Maruyama scheme and bijective to the manifold
constructed by N. Buchdahl.
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ALGEBRAIC LATTICES OF FORMATIONS
A. A. Tsarev, N. N. Vorob’ev (Vitebsk, Belarus)

All groups considered are finite. All unexplained notations and termino-
logy are standard (see [1-3]). Recall that a group class closed under
taking homomorphic images and finite subdirect products is called a
formation.

In every group G we select a system of subgroups 7(G); 7 is called a
subgroup functor if the following conditions hold: 1) G € 7(G) for every
group G; 2) for every epimorphism ¢ : A — B and groups H € 7(A),
T € 7(B) we have H? € 7(B) and T ' € 7(A) (see [2]). A formation §
is called 7-closed [2] if 7(G) C § for any group G € §. We consider only
subgroup functors 7 such that for any group G the set 7(G) consists of
some subnormal subgroups of G.

Let w be an arbitrary nonempty set of primes and w’ = P\w. Functions
of the form

[ :wU{w'} — {formations of groups}
are called w-composition satellites. We use C?(G) to denote the intersec-
tion of all centralizers of chief p-factors of the group G (C?P(G) = G if
G has no such chief factors). Symbol R, (G) denotes the largest normal
soluble w-subgroup of G. If f is an w-composition satellite, then C'F,,(f)
is the class (see [3])

(G| G/R,(G) € f(v') and G/CP(G) € f(p) for any p € wNw(Com(G))).
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We use Com(G) to denote the class of all abelian simple groups A such
that A = H/K for some composition factor H/K of group G.

If § is a formation such that § = C'F,(f) for an w-composition satel-
lite f, then § is called w-composition [3]. Every formation is 0-multiply
w-composition. For n > 0 formation is called n-multiply w-composition
if § = CF,(f) and all nonempty values of f are (n — 1)-multiply w-
composition formations.

Theorem. The lattice of all T-closed n-multiply w-composition forma-
tions is algebraic.

When n = 1, we have:

Corollary 1. The lattice of all T-closed w-composition formations is
algebraic.

Let £ be a class of abelian simple groups. Since £-composition forma-
tions are w-composition for w = m(£) (see [2, Remark 3|), we obtain as
a special case of the theorem the following result:

Corollary 2 [3, Theorem 4]. The lattice of all n-multiply £-composi-
tion formations is algebraic.

If w =P and 7(G) = {G}, we have:

Corollary 3. The lattice of all n-multiply composition formations is
algebraic.

Let w =P, 7(G) = {G} and n = 1. Hence we have the following:

Corollary 4. The lattice of all composition formations is algebraic.
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INTERSECTIONS OF CONJUGATE SUBGROUPS IN
FINITE GROUPS

E. P. Vdovin (Novosibirsk, Russia)

Let G be a group and H be a subgroup of G of finite index n. Denote
by Hg the largest normal subgroup of G contained in H. Clearly

Hg = () H?, (1)
g
where g runs over a right transversal of Ng(H) in G, so we need |G :
Ng(H)| conjugates of H in order to obtain Hg. We try to find better
bounds in equality (1) in some particular cases. More precisely, we consi-
der the following hypothesises.

Hypothesis 1. Let H be a solvable subgroup of a finite group G. Do
there exist elements z,y, z,t € G such that HNH*NHY N H* N H! <
R(G), where R(G) is the solvable radical of G?

Hypothesis 2. Let H be a nilpotent subgroup of a finite group G.
Do there exist elements z,y € G such that HNH* N HY < F(G), where
F(G) is the Fitting subgroup of G?

In particular we show that the minimal counter example to both hy-
pothesis must be a subgroup in Aut(S) for a nonabelian finite simple
group S.

The work is supported by RFBR, projects 08-01-00322 and 10-01-
00391, Federal Target Grant "Scientific and educational personnel of
innovation Russia"for 2009-2013 (government contract No. 02.740.11.
0429), ADTP “Development of the Scientific Potential of Higher School”
of the Russian Federal Agency for Education (Grant 2.1.1.419), and
Deligne 2004 Balzan prize in mathematics.

THE HOCHSCHILD COHOMOLOGY ALGEBRA FOR
ONE FAMILY OF SELF-INJECTIVE ALGEBRAS OF
TREE CLASS D,

Y. V. Volkov (St.Petersburg, Russia)

Let R be a representation-finite self-injective basic algebra over an al-
gebraically closed field. It is known that the stable AR-quiver of the such
algebra is described with using an associate tree and this tree is one of
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the Dynkin diagram A,,, D,,, Fg, E7, or Eg [1]. If this tree is A,,, then the
algebra R is stably equivalent to some serial self-injective algebra or to
so called “Mobius algebra” [2]. In [3] the Hochschild cohomology algebra
HH"(R) was calculated for serial self-injective algebras, and for Mobius
algebra the subalgebra HH*"(R) of the algebra HH*(R) was calculated
in [4] (here, r is a parameter related with the algebra R). In these papers
the fact that the syzygy of an appropriate order for the R-bimodule R
can be described as twisted bimodule was essentially used. More direct
approach to the calculation of Hochschild cohomology for Mdbius alge-
bra R was initiated in [5, 6]. Namely, the minimal projective resolution
for algebra R as a A-module, where A is the enveloping algebra of the
algebra R, was constructed, and then this resolution was used for calcu-
lation of the additive structure for the algebra HH*(R), i.e. dimensions
of the groups HH"(R) were calculated.

As in [5] the minimal projective bimodule resolution was constructed
and the additive structure of the algebra HH*(R) was described for a
family of self-injective algebras with the associate tree D,, (n > 4) in [7].
In this talk we continue this paper and describe the algebra HH*(R) for
the same family of algebras in the terms of generators with relations.
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PRODUCT OF p"-POWER RESIDUES AS AN ABELIAN
INTEGRAL

S. V. Vostokov, M. A. Tvanov (St.Petersburg, Russia)

It was Leopold Kronecker who first understood that there is a deep
relationship between algebraic numbers and algebraic functions. He sta-
ted that the prime ideals in the felds of algebraic functions play the same
role as the points of Riemann surfaces, and that prime divisors of the
discriminant of a number field correspond to the ramification points of
a Riemann surface, etc. David Hilbert was the first who investigate this
idea in the fields of algebraic numbers. He noticed that his reciprocity
law for the product of norm residue symbols, is an analog of Cauchy’s
integral theorem (see [1, p. 367-368|). Igor Shafarevich continued this
investigation and studied from this point of view the local norm residue

symbol (02;6> is an analog of the Abelian differential ad at the point p

(see [2, p. 114]). In the paper [3] we consider the classical reciprocity law
for power residues in the cyclotomic field, as a finite product of the local
norm residue symbols. This riciprocity law, in the Gilbert—Shafarevich
concept, should be an analog of the integral theorem stating that an
Abelian integral of a differential form on a Riemann surface is equal to
the sum of residues of this form at the singular points.

It was shown in the paper [3], the right-hand side of the reciprocity
law is an analog of sum of the function’s residues in the singular points,
which are roots of unity in our case. In the present paper we show that
the product of the p™th power residues is an integral of some function.
More precisely, we consider cyclotomic field p"th power, ( be a primitive
p™th root of 1, and m = ¢ — 1. Then, we have in our case,

(), (2), - (5) R

Right-hand side of this equality, by Vostokov’s explicit formula (see
[4]), becomes

CTr Res 0P 1

where ® is a function of a and (3, which can be obteined in the explicit
form, and ¢ is a polinomial, such that ((m) = (. We show that the
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left-hand side of (1), i. e. the product of power residue symbols, is an
Snirel’'mann’s integral (see [5]):
/ P(a(X), B(X))X
0,7

. d 7
Q(X)P"—l mod p",

where the inverse of g’” — 1 is taken in the in the two dimension local
ring, i. e. there exists integer number k and the polinomial V' (X) such
that %m(’dp”gx)%' Finally we prove that this integral is trivial

for Eisenstein’s resiprocity law.
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INTRODUCTION TO QUIVERS WITH POTENTIALS
Jerzy Weyman (Boston, USA)

This is a talk based on a joint work with H. Derksen and A. Zelevinski.
For a quiver ) with a potential S (i.e. a fixed linear combination of
oriented cycles in a quiver) we define its Jacobian algebra P(Q,S). For
any vertex z in the quiver @ one can define the mutation of a potential
at x and extend this definiton to mutations of nilpotent representations
of the algebras P(Q, S). This approach gives a natural generalization of
classical reflection functors of Bernstein—Gelfand—Ponomarev. One can
apply this theory to prove several conjectures of Fomin and Zelevinsky
on cluster algebras.
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RANKS OF ABELIAN VARIETIES IN TOWERS OF
FUNCTION FIELDS

Yuri G. Zarhin (Pennsylvania State University, USA)

This is a report on a joint work with Douglas Ulmer [3].

Let Z be the ring of integers and Q the field of rational numbers. If
k is a field of characteristic zero then we write k for its algebraic closure
and k(t) for the rational function field over k. If A is an abelian variety
over k then we write End(A) for the ring of its k-endomorphisms. We
say that A is isotrivial if there exists an abelian variety Ay over Q such
that A and Ay become isomorphic over k.

Let g be a positive integer. Let X; and X5 be the smooth projective
irreducible genus ¢ curves over Q(¢) with affine plane models

ty? =229t —x 4t -1

and
ty? =229t x4+t —1
respectively. Let J; be the jacobian of X; and J the jacobian of Xs;
both J; and J are g-dimensional abelian varieties over Q(¢).
Theorem. Suppose that g > 2. Let up put K = Q(¢). Then J; and
Jo are absolutely simple nonisotrivial abelian varieties over K that are
not isogenous over K. In addition,

End(J;) = Z, End(.J,) = Z.

For every prime p and every integer » > 0 both J;(Q(¢t'/?")) and
Jo(Q(t*/?")) are finitely generated commutative groups, whose ranks are
as follows. The rank of J; (Q(¢t'/7")) is 2¢. The rank of J(Q(t*/?")) is
either 2g if p is odd or 2g + 1 if p =2 and r > 0.
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PROPERTIES OF THE PRIME GRAPH OF CERTAIN
SIMPLE GROUPS

Andrei V. Zavarnitsine (Novosibirsk, Russia)

The prime graph T'(G) of a finite group G is the graph whose vertex
set is the set 7(G) of prime divisors of the order |G| in which two distinct
vertices p,q € w(G) are joined by an edge if and only if G contains an
element of order pgq.

It is often the case that the structure of the prime graph carries much
information about the underlying group. For example, the finite groups
whose prime graph is disconnected have a very limited structure as shown
by the Gruenberg-Kegel theorem [2].

Of particular interest are the finite groups that are uniquely determi-
ned by their prime graph. The group G is said to be recognizable by
graph if, for every finite group H, the equality of vertex-labeled graphs
I'(H) = I'(G) implies the isomorphism H = G. Examples of recognizable
by graph groups are the simple groups Go(7), Ju, 2Ga(q), ¢ > 3, see [3].
One observes that all the known examples of such groups G have the
property that I'(G) is disconnected. Whether there exists a recognizable-
by-graph group whose prime graph is connected or there does not, has
been unknown so far.

It turns out that proving recognizability of G by graph may require
the knowledge of subtle properties of modular representations for G such
as the presence of nontrivial fixed points of large prime-order elements.
In this paper, we show how one can use this information in the case of
2-modular representations for Lig(2).

The main result of the present paper can be stated as follows:

Theorem 3. If G is a finite group such that I'(G) = T'(L16(2)) and
G/OQ(G) = L16(2) then OQ(G) =1.
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This, together with [1], gives the first example of a recognizable-by-
graph group whose prime graph is connected.

Corollary 4. Lis(2) is recognizable by its prime graph.

We remark that an attempt to give a complete proof that Lig(2) is
recognizable by graph was made in [1]. However, there appears to be
a gap in the proof of Lemma 3.4 (p. 56, line 20), where Lemma 2.5 is
applied to conclude that (2'° — 1)p is an element order of G. However,
Lemma 2.5 cannot be used in the case p = 2.
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HOW ALGEBRAS GROW
Efim Zelmanov (San Diego, USA)

We will review the recent attempts to apply geometric methods to
study of growth of algebras and their representations.

CENTRAL AND NUCLEAR SKEW-SYMMETRIC
ELEMENTS IN ALTERNATIVE ALGEBRAS

Natalia Zhukavets (Czech Technical University in Prague)

In any nonassociative algebra we define the associator (x,y,z) =
(zy)z — x(yz), the commutator [x,y] = xy — yx, and the symmetric
product xoy = zy+yx. An algebra A is called alternative if (z,x,y) =0
and (z,y,y) = 0 for all z,y € A. Alternativity is a weaker condition
than the associativity. An octonion algebra is an important example of
alternative algebra which is not associative.
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Denote the associative center (or nucleus) of A by N(A), and its
center by Z(A), i.e.

N(A) = {Z € A|(27A’A) - (szvA) = (A7A7Z) = O}a
Z(A) = {z€N(A)|[zA] = 0}.

It would be interesting to find all central and nuclear elements in alter-
native algebras. Since no effective base is known for the free alternative
algebra, it seems natural to consider first central and nuclear elements
of special type, for instance, skew-symmetric elements. In this case, due
to papers of I. Shestakov [1] and M. Vaughan-Lee [4], the problem is re-
duced to the free alternative superalgebra on one odd generator, which
is easier to deal with.

We recall the passage from identities of the free alternative superalgeb-
ra A = Alt[@; z] on one odd generator x to skew-symmetric identities of
the free alternative algebra Al¢[T] on a countable set of generators T

Let f = f(z) be a homogeneous nonassociative polynomial of degree
n on one variable z. It may be written in the form f(z) = f(z,z, ..., z),
for a certain multilinear polynomial f (t1,t2,...,t,). Define the skew-
symmetric polynomial Skew f = Skew f(t1,t2,...,t,) as follows:

Skew f(tl,tQ,...,tn) = Z sign(o)f(t[,(l),t(,(z),...,ta(n)).
oceSym(n)

Then Skew : A — Alt[T] is a linear map which maps isomorphi-
cally the homogeneous component A of degree n of A to the subspace
Altsgew|[Tr] of multilinear skew-symmetric elements on T, = {t1, s, ...,
t, } of Alt [T]. More exactly, for a fixed homogeneous nonassociative poly-
nomial f = f(z) of degree n we have: f(z) = 0 in A if and only if
Skew f(t1,ta,...,t,) =0 in Al[T].

Mark the super-commutator and the super-symmetric product by in-
dex s. Define by induction

el =) 2l = gl 2, i >0,
and denote

PRpC. [ 8 RV I PO R
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In [3] we constructed a base of A, and described its nucleus and center:
N(A) = id g (ul® 2| |k > 2),
Z(A) = vectp ™2 (20 — ulFl) | m >0, k> 2).
Moreover, we proved in [2] that the elements
Skew 2¥(ty, ... trio), k€ {dn,dn+1}, k> 4,

are nonzero central skew-symmetric functions in Al¢ [T)].

Evidently, any central and nuclear skew-symmetric functions in alter-
native algebras should be of the type Skew f, where f € Z(A) and
f € N(A) for central and nuclear functions, respectively. Note that not
every element in Z(.A) produces central or nuclear function. For example,
21 € Z(A) but Skew 214 is neither a central nor a nuclear function in
the algebra of octonions Q.

To obtain new results on central and nuclear skew-symmetric func-
tions in alternative algebras we investigate the structure of the alterna-
tive superalgebra A[y], the split extension of A by its free one-generated
superbimodule with the generator y.

The work was partially supported by the Grant Agency of the Academy of
Sciences of Czech Republic under grant No. KJB101210801
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RAMIFICATION OF HOMOMORPHISMS OF
2-DIMENSIONAL RINGS

Igor Zhukov (St.Petersburg, Russia)

We introduce a special class of finite homomorphisms between complete
regular 2-dimensional local rings.

Let A, B be two such rings, both with a fixed coefficient subfield k of char-
acteristic p > 0. A finite k-homomorphism h : A — B is said to be a model
homomorphism if for a certain choice of regular local parameters ¢, in A and
z,y in B we have:

(i) h(t) =6 -z,

(ii) h(u) = € - y*f modz,
where e, is a non-negative integer, ey is a non-negative power of p; §,e € B*.

We consider also a restriction
Bh(t Bh(t)
M

oz oy
where v € B*, M is a non-negative integer.

Such homomorphisms occur naturally in the theory of desingularization of
morphisms of regular surfaces. It can be also observed from examples that
the study of ramification for morphisms of formal curves induced by model
homomorphisms helps to understand ramification in extensions of 2-dimen-
sional local fields.

We establish some basic properties of model homomorphisms per se and in
relation to extensions of 2-dimensional local fields.

INVARIANTS OF MICROPRIMES FOR p-ADIC FIELDS

Ernst-Wilhelm Zink (joint with Julia Mehlig and Ernst Ludwig Wirl)
(Berlin, Germany)

Let k be a p-adic field, i.e. a complete discrete valuation field with finite
residue field of characteristic p, and let G = G(k°°P|k) be the full Galois group.
Via reduction we have a natural surjective homomorphism d : G — Z which
takes Frobenius lifts to 1. More generally a Frobenius element ¢ € G is defined
by the property that d(¢) € {1,2,3,...} is a natural number. A microprime
p is a certain equivalence class in the set Frob(k) of all Frobenius elements.
We call a subfield F C k°°? a Frobenius field if F|k is of finite inertial degree
but admits only unramified extensions: F - k*" = k*°?. Call ' ~ F if there
exists o € G such that o(F) - F’ is again a Frobenius field i.e. it is again of
finite inertial degree over k. It is convenient to think of a microprime p as
an equivalence class of Frobenius fields. If a micro prime p is fixed then the



172

minimal fields F € p form a unique conjugacy class of Frobenius fields which
corresponds to a conjugacy class of Frobenius elements. Therefore microprimes
can also be thought of as conjugacy classes inside the Weil group d~*(Z) which
are outside of I = Ker(d) and such that all conjugacy classes in W — I are
obtained as integral powers of those microprimes.

The notion has been introduced by J.Neukirch in 1993, and he posed the
problem to describe the microprimes in terms of the base field k. In Mehlig,
Yu.; Zink, E.-W. Invariants of micro primes for p-adic fields. Proceedings of the
St. Petersburg Mathematical Society. Vol. XI, 141-177, we gave an iterative
approach to this problem. Let {D"I},>0 be the sequence of derived subgroups
of I and k™" |k the fixed point field of D™I. The set Spec(k) of microprimes for
G can be considered as projective limit of the sets Spec(k™*|k) for the groups
G/D"I. In the first step we got a natural bijection

Spec(k'"|k) < G(k""|k)\P(k"")

between microprimes and conjugacy classes of prime elements in the maximal
unramified extension. For the iteration step fix p € Spec(k"™*|k) and consider
Spez(‘,(lf(r”rl)*|lc),3 the fiber of all microprimes which project to p. Moreover let
Fp C k™ be a minmal Frobenius field for p. Then F;'" = k™", .7-",1* = kD
and

Spec(k D" [k)y < G(E™|F)\P(E™),
where the problem is to interpret what are the prime elements of £™* and to
describe them. In loc.cit. this could be done only in a preliminary way.
Now in forthcoming work of E.L.Wirl a satisfying answer is given when
n = 1. Without loss of generality we may assume that p € Spec(k'*|k) cor-
responds to a prime m € k. Then F, C k'* is a fixed complement of k“"
such that 7 is a universal norm of F,|k. We may obtain F, as the union
of arithmetically profinite extensions F,(f)|k for all f > 1 which become
abelian after unramified shift of degree f resp.. Let Y/ be the field of norms
with respect to Fp(f)|k. Prime elements of Y/ determine normic Lubin-Tate
power series £(X) € LTnorm(k, 7, qf) where ¢ = g(k), the coefficients are in
ok, and the height is f. Related to the norm maps one has natural maps
Vg s LT norm (K, 7, qf,) — LT norm(k,m, qf) if f divides f’. As a result micro-
primes P € Spec(k**|k), can be interpreted as sequences of normic Lubin-Tate
power series with respect to the maps Vy ;s where the coefficients are in k or
in some unramified extension of k. Replacing (k, q) by (km,¢™) we obtain all
microprimes of degree dividing m.
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CHARACTERIZATION OF ~IDEALS OF DEGREE 2
Imran Anwar (Lahore-Pakistan)

In this talk, we introduce the concept of f-ideals and discuss its
algebraic properties. In particular, we characterize the f-ideals of degree
2.

My talk consists of these points;

e Simplicial complexes
e Monomial ideals associated to Simplicial complexes
e f-ideals and classification of f-ideals of degree 2.

Key words : simplicial complex, height of an ideal, Primary
Decomposition, -
vector.



Some new results on Grobner-Shirshov bases for
universal linear algebras

L.A. Bokut

Sobolev Institute of Mathematics
Yuqun Chen
South China Normal University

In this survey paper, we report some recent results on Grobner-Shirshov bases.
The following results are included.

New Composition-Diamond lemmas for: 1.1 Right-symmetric algebras; 1.2 Associative
Q-algebras; 1.3 Tensor product of free associative algebras; 1.4 Lie algebras over a
commutative algebra; 1.5 Dialgebras; 1.6 Rota-Baxter algebras; 1.7 Differential algebras;
1.8 Modules over an algebra; 1.9 Categories; 1.10 L-algebras.

Grobner-Shirshov bases for: 2.1 Free inverse semigroups; 2.2 Free Lie algebras as
anti-commutative algebras; 2.3 Some one-relator groups; 2.4 HNN extensions of groups;
2.5 Chinese monoids; 2.6 Braid groups in Adyan-Thurston generators; 2.7 The Onsager
Lie algebra (it is due to E. Poroshenko); 2.8 Classical simple Lie algebras relative to any
order of simple roots (it is due to A. Koryukin).

Some applications: 3.1 Embedding of algebras into simple algebras and two-generated
algebras; 3.2 Embedding dendriform dialgebra into its universal enveloping Rota-Baxter
algebra; 3.3 Schreier extensions of groups and algebras; 3.4 PBW type theorems and
normal forms theorems.



Secant Varieties of Classical Algebraic Varieties
Anthony V. Geramita
Queen’s University, University of Genoa
The talk will give a brief discussion of some fundamental problems regarding
the dimensions of the higher Secant Varieties of families of classically discussed
varieties. More details will be offered about the recent work of the speaker and
his collaborators (especially J. Ahn, E. Carlini, L. Chiantini and Y.S. Shin) on

the secant varieties of the Varieties of Reducible Forms.



ON OPERATIONS WITH GENERALIZED ENTROPIC
PROPERTY

AMIR EHSANI

We investigate the relationship between the generalized entropic
property and the entropic law for operations.

REFERENCES

[1] K. Adaricheva, A. Pilitowska, D. Stanovsk. complex algebras of subalgebras,
arXiv:math/0610832v1 [math.RA] 2006.

[2] 1. Bonjak and R. Madarsz, On power structures, Algebra and Discr. Math. 2
(2003), 14-35.

[3] C. Brink, Power structures, Algebra Universe. 30 (1993), 177-216.

[4] T. Evans, Properties of algebras almost equivalent to identities, J. London
Math. Soc. 35(1962), 53-59.

[5] G. Grtzer, H. Lakser, Identities for globals (complex algebra) of algebras, Col-
loq. Math. 56(1988), 19-29.

[6] J. Jeek, T. Kepka, Medial groupoids, Rozpravy 7SAV 93/2 (1983).

[7] Movsisyan Yu.M., Introduction to the theory of algebras with hyperidentities,
Yerevan State University Press, 1986 (Russian).

[8] Movsisyan Yu.M., Hyperidentities and hypervarieties in algebras, Yerevan
State University Press, 1990 (Russian).

[9] Movsisyan Yu.M., Hyperidentities in algebras and varieties, Uspekhi Math.
Nauk. 53(1998), 61-114. English transl. in Russ. Math. Surveys 53(1998), Nol,
57-108.

[10] A.Romanowska, J.D.H. Smith, Modal Theory-an Algebraic Approach to Order,
Geometry, and Convexity, Heldermann Verlag, Berlin, (1985).

[11] A. Romanowska, J.D.H. Smith, On the structure of the subalgebra systems of
idempotent entropic algebras, J. Algebra 12(1989), 263-283.

[12] . A. Romanowska, J.D.H. Smith, Modes. World Scientific, (2002).

E-mail address: A.Ehsani@mahshahric.ac.ir

IsLamic AZAD UNIVERSITY, AHVAZ BRANCH, IRAN



Monolithic modules over Noetherian Rings

Paula A.A.B. Carvalho, Departamento de Matemética Faculdade de Ciéncias Universidade do Porto
Rua do Campo Alegre 687, 4169-007 Porto, Portugal, pbcarval@@Qfc.up.pt
Ian M. Musson University of Wisconsin-Milwaukee PO Box 413,
Milwaukee, WI 53201 U.S.A., musson@@Qcsd.uwm.edu

July 2, 2010

A module M is called monolithic if it has a unique minimal submodule. We investigate
Noetherian rings such that

(¢0) every finitely generated monolithic A-module is Artinian.

This problem has an interesting history. Indeed it was shown in the 1970’s by A.V.
Jategaonkar and J.E. Roseblade that if GG is a polycylic-by-finite group, then the group
ring RG has property (¢) whenever R is the ring of integers, or is a field that is algebraic
over a finite field. This result is the key step in the positive solution of a problem of Philip
Hall. Hall asked whether every finitely generated abelian-by-(polycylic-by-finite) group is
residually finite. Next A.V. Jategaonkar showed that a fully bounded Noetherian ring A
satisfies property (¢), and used this fact to show that Jacobson’s conjecture holds for A.

Interest in this problem was renewed recently by a question of P.F. Smith. Smith asked
whether a Noetherian down-up algebra A has property (¢). We completely characterize
Noetherian down-up algebras having property (¢), and in particular we exhibit the first
examples that do not have this property. These examples are constructed using the fact
that either the coordinate algebra of the quantum plane or the quantized Weyl algebra is
an image of A.

*The first author was partially supported by Centro de Matematica da Universidade do Porto, financed
by FCT (Portugal) through the programs POCTI and POSI with national and European community
structural funds.



The groups of points on abelian surfaces over finite

fields

Sergey Rybakov

Moscow

Let A be an abelian surface over a finite field k. The k-isogeny class of A is uniquely
determined by a Weil polynomial f4 of degree 4. We give a classification of the groups of
k-rational points on varieties from this class in terms of Newton polygon of fa(1 — ).





