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O Hem30oMOpP(HBIX IpyrIax, MEIUX N30MOP@HBIE
MHOT000pa3us N-MEPHBIX ITPEeICTABJICHUIA

A. A. Aapmupanosa, B. B. Benami-Kpuserr

Benopycckuit rocymapcrBennbiii yausepcurer, Munck

[lyctre G = {(g1,...,0m) — KOHEUHO-TIOPOXKJEHHAs TPyIIa 1
K — aJjsrebpanuecku 3aMKHYTOE 110Jie HYJIEBOW XapaKTePUCTUKU.
Hnst goboro romomopdusma p @ G — GL,(K) nabop 3eMeHTOB
(p(g1)s---,p(gm)) € GL,(K)™ ynoBiaerBopsieT BCEM OIMPEIEITAIONAM
coorHotenusiM rpytibl G, u nosromy coorsercreue p — (p(g1), ...,
p(gm)) Bamaer Omekrmmio Mexay wmHokectsom Hom(G, GL,(K))
u addunabiM MHOroOOpasueMm R,(G) C GL,(K)™, koropoe Ha3bIBa-
FOT MHOTOOOPA3MeM N-MePHBLIX NpejcTaBaeHnii rpynmnst G.

B [1] 66110 nostyueno onucanue MHOrooObpasuii npejicraBjieHuii rpyii
Baywmciara — Cosnurepa BS(p, q), KOTOpbIe HMEIOT KOTPEJICTABICHHE

BS(p,q) = {a,t | ta’t ™ = af),

rje p U ¢ He paBHBI Hys0. B jajbHeiinieM Mbl OyjeM paccMaTpUBaTh
rpyuibt BS(p, q) rakue, uro p > |q| > 1 u p,q — B3auMHO upoCcTHIE
qHCTIA.

B pabore [2] nosydeno onucanue Bcex MOAPYIN KOHEUHOTO HHJIEK-
ca rpynn Baymcinara — Cosmmrepa. YCTaHOBJIECHO, 9TO BCE MOAIPYIIIIDI
unjiekca m B rpyinine BS(p,q) usomopdubl rpymne H,,, uMeonieil Ko-
IPEJICTABJICHHC

_ P_ a4 pp—1 _ g
Hy ={ay,....,am,bla) =al ,i=1,...,m—1bal b~ = af).

Cupape/inBa, Caeayiomasi TeopeMa.

Teopema 1. Muozoobpasus npedcmasrenuis Ry, (H,,) v R,(BS(p™, ¢™)
m qm)

bupeeyaapro uzomopdmo. Ilpu smom epynnw H, u BS(p™,
He UOMOPPHDL.

DTa TeopeMma JaeT ODECKOHEUHYIO CEpUI0 MPUMEPORB MOMAPHO HE W30-
MOP(MHBIX OECKOHETHBIX KOHEIHO MOPOXKJIEHHBIX I'PYII, UMEIOIINX U30-
MOp(HBIE MHOT00Opa3ust N-MEpPHbIX IPEJICTABICHMIA.



Crincok nurepaTyphbl

1. B. B. Bensm-Kpuser, 1. O. I'oBopyiiko. Muoroobpasus mpejcras-
sennit u xapakrepos rpyin Baymciara — Cosurepa // Tp. MTAH.
2016. T. 292. C. 26-42.

2. ©. A. Hynkwun. [Hogrpymibl KOHEYHOTO MHJIEKCA B rpylinax bBaywm-
cimara — Cosmrepa // Anrebpa m sjormka. 2010. T. 49, Ne 3.
C. 331-345.

O rpynmax ¢ mepuoandecKnMu
OIIPEEJIIIOIINMU COOTHOIIIEHUSIMU

B. C. Arabekgan

EpeBaHcKUit TOcyIapcTBeHHBIN YHUBEpCUTET, EpeBan

B jokiazie OyjayT 1peJcTaBieHbl HEKOTOPbIE KOHKPETHBIE CBONCTBA,
KOTOPBIE OJTHOZHAYHO XapaKTEePU3YIOT N-MEepUOInIecKue POou3BeIeHNs
rpym, Beegennbie C. V. Apsnom B 1976 1. C mcnosn3oBaHneM 3THX
CBOMICTB TIOJIyUe€HHbIE paHee Psijl Pe3yIbTaToOB 0 CBOOOJIHBIX OepHCaiijio-
BBIX IpyTina B(m,n) MOXHO YyCHJIUTh U PACTIPOCTPAHUTD HA N-TEPUOJIU-
JecKre MpOM3BeIeHNsT Pa3HbIX ceMeiicTB rpynn. Hanpumep, ecin HeKo-
TOpasi HEIUKJINIecKast moArpynna H n-nepuognieckoro mpon3BeieHnsi
JIAHHOI'O ceMelicTBa IPyIIl He COINPsI?KeHa, HUKAKON TOJIPYIIe KOMITO-
HEHT 3TOr0 MPOU3BEICHUA, TO B H COJEPXKUTCA TOJIPYIITa, B30MOphHas
cBODOJIHO# GepHCcailloBoil rpymie GeckonedHoro panra B(oco,n). Ecim
[pU 3TOM NOArpyIna H KOHETHO MOPOXKeHa, TO OHa PABHOMEDPHO Hea-
MeHabesbHa. OTHO3HAYHO OMUCHIBAIOTCS TaKKe KOHEUHBIE TTOATPYIIHI
N-MEePUOJINIECKUX TTPOU3BEJIeHNil. BBIACHIIOCH, 9TO N-TIepuonIecKre
MPOM3BEIEHNsT MHOTHX CeMEHCTB TPy siBjstioTest C*-TPpOCTHIMU U T.JI.
ByjiyT npejcraBienbl TakyKe HeJlaBHUE Pe3yJIbTaThl 00 aBTOMOPMU3IMax
U TIOJIYTPYTIax SHIOMOP(MU3IMOB TPYIII € TEPUOJIUICCKUMHU O PEJICTISTIO-
IMIMHA COOTHOITEHU M.



BBI,ZI;eJIeHHBIe n30oreinmm B MaJIOM BETBJICHUN

C. C. Adanaceena, C. B. BocTtokoB

Cankr-Ilerepbyprekuii rocynapcerBennbiii yaupepcuret, Cankr-Ilerepbypr

B nacrosieit pabore onucanbl (popMaJibHbIE IPYIIIBI, JJIsd KOTOPBIX
MOCTPOEH BBIJICJICHHBI TOMOMOP(MU3M, MO3BOJIAONIMI B JaJibHE-
1IeM CTPOUTH CUCTEMY 00pasyIoIMX COOTBETCTBYIONIErO0 (POPMaJIbHOIO
MO/LYJIsI, YIOOHYIO JIJIsI MOy YeHUsl SIBHBIX (POPMYJI ClIapUBaHUS.

Ilycrs Ky — sokasnbHoe 1oste (KoHeunoe paciuupenue Q) ¢ KosbIiom
nestbix Oy ¥ MPOCTHIM JIEMEHTOM T(; ¢ — TOPSIJIOK MOJIST BHIYETOB T0JIsT
Ky, K — xoneunoe paciiupenne mojst Ky, ¢ koabiom 1eiabix O u mpo-
cTbiM ssieMerToM 7; N — mognodie uueptnu B K /Ky, Oy — ero KoJbiio
nesIbix; eg — uHjeke sersiaennst K/ Ky; vg — HopMupoBanue B moje K.
Byjiem npejionarars, 1ro vy (m) < q.

Crenyrolias TeopeMa JlaeT SIBHYIO KJaccHu]UKaIuo (GopMaabHbIX
Op-Mmoryeii.

Teopema 1. Ilyemv A(X) € K[[X]], M(X) = X mod deg2 u
AMX) = S0 7T A(X), 2de \p(X) € N[[X]]. Tozda \(X) asanem-
cA n02apudmom m-meprozo popmanvrozo Oy-modyaa nad O mozda u
moavko moezda, koeda daa mexomopvx ssemenmos u € Opn[[A]],
v € O[A]], 2de v = my mod A, v = g — wry — ... — gL
ri € On[[A]]A, 1 < i < ey — 1 sunoanenv, cpasrers

7”60—17

ulo(X) =0 mod m
Tz)\o(X) —f—?TO}\i(X) =0 modm,l1<i<e—1

(1)

[Iycrs F' — omuomepnbiit popmanbhbiit Op-mo/ynb tuna (u,v), Tie
u = m — apBA", B € (14 Ox[[A]]A), v = 0 ( mod (mg, A") ),
v=Tg—Tr1—. .. T r, 7= 2?:1 pEi)Aj,l <i<e—1, p§i> € Oy.
Mycre A = S0 aN(X), M(X) € On[[X]]. Tonomum

o= D0 (X)), e

po(X) = BXAJ (X); u(X) =

ol ol

-1 (i oh ap W
= —a o) | A7 (X) - 2

(th) B a, 'rianio(X)
0 0

,1<i<60—1.



Teopema 2. 1) Ecau AN(X) — aoeapugm dopmanvrozo Oy-modyaa
muna (u,v), mo wu(X) — aozapupm Popmarvrozo Oy-modyna
muna (u”" B~ a; tvay).
f(X)=22X mod deg2
F(X) =X mod 7
Tozda cywecmeyem gopmarvnot modyss F muna (u,v) ¢ soeapud-
mom N(X), das xomopozo {Z—ﬂFG (X) = Aal(Z—EAF(X)) = f(X), ade
G = A(F).

Takum 06pazoM, Tak ke Kak ¥ Jijis GopMabHbIX Py XOHJIbI (CM.
[1]), Ha mMHOXecTBe paccmarprBaeMbix (GOPMATBHBIX IPYIIT TOCTPOEH

2) lycmo f(X) pad us On|[[X]], npuvem {

onepatop A, 3amarommuii nemouxky Og-momayneii F i> Fy f# H——
F,1 5" F,.

Pabota BbinosiHena npu nojjepxkke rpanta POOU Ne 14-01-00393.
Crincok urepaTyphbl

1. O. B. [lemuenko. HoBoe B oTHOmIennsax hpopMabHbIX Py JI1001-

na — Taiira u dopmasbubix rpynn Xousl // Asrebpa u anauus.
1998. T. 10, Ne 5. C. 77-84.

O MmakcuMaJIBHBIX IMogaJiredpax
aJredpbl YaACTUIHBIX YJIbTPadyHKITII

C. A. Baagmaes, . K. IIIlapanxaen

Byparckuii rocy1apcTBeHHBIN YHUBEPCHTET, YJIaH- Y9

[Iycts A = {0,1} u F = {@,{0},{1},{0,1}}. Onpenerum cuemy-
ompe MuOkectBa bynkmuit: Py, = {f|f : A" = F}, Py = UP;,,

P, = {f|f € P;n n |f(&) = 1 qna seex @ € A"}, Py = | Poy.

Oyukuun n3 Py naspiBaior OysesbiMu yHKIMAMEU, 13 Py — MyJIbTH-
dbyukuamn ma A.

Hnss Toro ITOODI CYIEePIIO3UITH f(fi(xy, . o xm), ...,
folze, .. xm)), te f, fi,..., fn € Py, onpejensiia MyabTrgyHKIAIO
g(x1, ..., Ty), ciaenys [1], oupejesum 3nadenusi myiabrudynkipuu f Ha

Habopax M3 MOJMHOXKECTB MHOXKeCTBa A cieiyomuM obpa3oM: eciu
(a1, ..., Q) € A™ 1O



N f(Br,-...By), ecam me mycro;
ﬁiEfi(Oél,...,ozm)

glon, ... am) = U f(B1,...,Pn), B IPOTUBHOM CIIydae.
Bi€filar,e,am)

Ha nabopax, cojepxkammx &, MyabTU(YHKIUS TPUHAMACT 3HAYCHUE
&. D10 olpejesIeHre 1103BOJIsieT BbIYUCIUTh 3Havenue f(x1, ..., T,) Ha
mobom nabope (o1, ...,0,) € F™.

Ecan mynbrudynkinm Ha A pacecMaTpuBaloTCs ¢ TaHHOM Cyneprnosu-
IMEil, TO X HA3LIBAIOT YaCTUYHLIMU yJIbLTpadYHKIMAMU Ha A.

Kak m3BecTHO, MHOXKECTBO BCEX YACTUYHBLIX yabrpadyHKnmii na A
MOXKHO OIIPEJIEJIUTH Kak ajrebpy ¢ HeKOTOpbIM HAaBGopoM oreparuit [2].
JIn1st ypomnienns 3aliucy UCHOJIL3YeTCs CIAeIYIoNas KOJUPOBKa: & <5 *,
{0} <> 0, {1} < 1, {0,1} <> 2. Obosnauum Pol(R) kmacc yHKImii,

COXpaHIIOMMUX nmpeaukar K.

Teopema 1. Kaace Pol(R) asaaemes makcumarvnot nodaszebpot ai-
2e0pbl YacmuuHuLT Yyavmpadynryul wa A, 2de

001 111122012 % % *%x % % x x
R=1010111212=x%x% %012 % x % %
01 1012112 % % % *%x % *x 01 2 %

U
0001 1TO0O022102 % % % x % % %
R=1001010202=x*x=x*x=x102 % % % %
01 0012002 * % % % *x % 1 0 2 %

Crmcok aurepaTypbl

1. C. A. bBagmaes, U. K. lIlapanxaes. MunnMaJbHbIE YACTUIHBIE YIIb-

TPaKJIOHBI Ha JByX3jieMeHTHOM MHOXKecTBe // V3B, VpKyT. roc. yH-
ta. Cep. Marem. 2014. T. 9. C. 3-9.

2. H. A. TlepsizeB. Anrebpnl He BCIOgy ONpeaeneHHbIX (DYyHKIH

// Mexjynap. koud. «Ajrebpa u ee HPUJIOKEHUsI»: TE3. JIOKIL.
Kpacnosipck, 2007. C. 104.



O pacmupeHnsax CUJIBHO PEryasdapHbIX TpadoB 6e3
TPEYTOJbHUKOB C COOCTBEHHBIM 3HaYeHUEM 4

. H. Benoycos, A. A. MaxHeB

Nucruryr maremaruku u mexannku um. H.H. Kpacosckoro YpO PAH,

Exarepunbypr

M. C. Huposa

Kabapauno-Bankapckuii rocynapcrpennbiit yausepeuteT, Hanibank

k. KysieH npejyioxkmii 3ajadqy u3ydeHus JUCTAHIIMOHHO PeryJisip-
HBIX TPadOB, B KOTOPHIX OKPECTHOCTU BEPINUH — CHJIBHO PETyJsSpHbIE
rpadhl ¢ HEIVIABHBIM COOCTBEHHBIM 3HaUeHHeM < t JJIsi JJAHHOTO HaTy-
paJIbHOTO YucJIa t. 3aMeTUM, 9TO CUJIBHO PEry/sipHblil rpad ¢ HeneabiMm
COOCTBEHHBIM 3HAUEHUEM sIBJISIeTCs IpaoM B MOJOBUHHOM ClIydae, a
BIIOJTHE PEryJispHblil rpad, B KOTOPOM OKPECTHOCTHU BEPIIUH — CHJIHLHO
peryssipabie Tpadbl B TTOJOBUHHOM CJIydae, 0O mMeeT auamMeTp 2, Jiu-
60 sBJsiercst rpadom Taiiopa. Takum obpaszom, 3ajiaua Kysiena moxer
ObITH peleHa momaroso Jst ¢ = 1,2, .... Panee 3anada Kysena ObLia,
perena st t = 3 (em. |1]). B |2] moayvena peayknuns zamaan Kyoe-
Ha Jist © = 4 K rpadaM ¢ UCKJIIOUUTEIbHBIMU OKpecTHOCTsIMU. B [3]
HalIeHbI TapaMeTpPbl UCKJIIOUYUTEIBHBIX CHJIBLHO PEryJspHBIX TpadoB ¢
HeTJIaBHBIM COOCTBEHHBIM 3HadeHneM 4. B gacTHOCTH, CHJIBHO peryJssp-
HBIl Tpad 0e3 TPeyroJbHUKOB ¢ HEerJIaBHBIM COOCTBEHHBIM 3HaUeHneM 4
umeer napamerpbi (352,26,0,2), (352,36,0,4), (392,46,0,6), (552,76,0,12),
(667,96,0,16) mim (784,116,0,20). B mamnoii pabore usydeHbl IuCTaH-
IUOHHO peryJyspHble Tpadbl, B KOTOPBIX OKPECTHOCTU BEPITUH HMEIOT
yKa3aHHbIE TTapaMeTpPhl.

Teopema 1. ITycmv I' — ducmanvyuonmno peeyrapmuviti epad, 6 Komopom
OKPECMHOCTAY — BEPUIUH  CUALHO — PE2YAAPHLL € NAPAMEMPAMU
(352, 26,0,2), (352,36,0,4), (392,46, 0,6), (552,76,0,12),
(667,96,0,16) wau (784,116,0,20). Tozda I' — cuavho peeyraprvii
epagp ¢ napamempamu (9593, 352,36, 12).

Pa6ora nopjep:xkana rpanrom PH® (mpoekt 14-11-00061).



Crincok nurepaTyphbl

1. A. A. Maxzes, . B. [lagyunx. Jucranmuonno peryisipabie rpadbl,
B KOTOPBIX OKPECTHOCTU BEPITHH CUJILHO PETYJIsIPHBI CO BTOPHIM CO0-
CTBEHHbIM 3HadeHueM, He Oosibium 3 // Jloki. Axajy. wayk. 2015,

T. 464, Ne 4. C. 396-400.

2. A. A. Maxues. CuibHO perymsipabie Tpadbl CO BTOPBIM COOCTBEH-
HbIM 3HadenneM 4 u ux pacrmpenus // Tp. Un-ra marem. Munck,

2015. T. 23, Ne 2. C. 82-87.

3. A. A. Maxnes, [. B. ITajgyaux. O pacumpeHusix CHujiibHO peryJisip-
uble rpadoB ¢ cobcrBennbiM 3uadenueMm 4 // Tp. Un-ta marem. u

mexan. 2015. T. 21, Ne 3. C. 233-255.

Ilepuomnyieckmue rpynmbl IllyHkoBa, HACHIITIEHHBIE
MPSIMBIMU TPON3BeJIEHNAMU abeIeBbIX TPy
HedeTHOro nopsaka u rpynn Us(27)

A. A. Bpurt, K. A. ®uaunmnos

Kpacrosgpckuit TocyiapcTBeHHBIN arpapHbIil yHUBepcuTeT, KpacHOSpCK

[Iyctb R — wMHOXKECTBO Tpymi. bByaem roBopuTh, YTO TI'pyIa
G nacviwena rpynmnamu w3 R, ecaun jobasg KoHedHas nojrpyimna n3 G
COZIEP>KUTCsT B TOATrpyTine rpynibl (G, n30MOPQ HO# HEKOTOPOI TpyTIe
u3 R [1].

Hamomuuwm, ato rpynmna G (COmpsiKeHHO OUIPUMUTHBHO KOHEUHAS
rpyria B onpegesnennn B.IT. Ilynkosa [2]) wassisaercst rpynmoii HlyH-
KOBa, ecju Jijisi jai000it koneunoit noarpynnsl H < G B pakTop-rpyiie
Ng(H)/H mobbie Ba COMPSIZKEHHBIX 9JIEMEHTA MPOCTOTO MOPSIIKA TT0-
POXKJIAIOT KOHEUHYO I'PYIIILY.

[Tycts 9T — HEKOTOpOe MHOXKECTBO HEM30MOPGHBIX IUKJINIECKUX
IPYIIT HEYETHOTO MOPsijIKa, a PN — HEKOTOPOEe MHOXKECTBO HEn30MOpPdh-
upix rpymmn Us(2™). omoxum

R={XxY|XeMm,Yen, (X],[Y]) =1}

Takum 0O6paszom, MHOXKeECTBO F cOCTOMT M3 HADOpa KOHEYHbIX I'PYIIIL,
KaKJlasd M3 KOTOPBIX SIBJISETCS TMPSIMBIM TPOU3BEIEHUEM JBYX TPy X



n Y, npuuem rpynna X Oepercs uz mHoxkecTBa N, a rpynmna Y — u3s
MHOxKecTBa T, 1 nopsijiku rpynn X u Y B3auUMHOIPOCTHI.
Jlokazana cienyroras

Teopema 1. Ilepuoduneckan epynna lynkosa G, nacvwennas epyn-
namu u3 mroscecmea R, obaadaem nepuoduvecrot wacmoio T(G), npu-
vem T(G) ~ (L x V), ede L ~ Us(Q) daa nexomopozo 40kaAvH020
Koneunozo noaa Q xrapaxmepucmuru 2, V. — A0KGABHO YUKAUNECKAA
epynna 6e3 unsomoyut u (L) Nw(V) = 2.

Criucok urepaTyphbl

1. A. K. nenkun. ConpsizkeHHO OGUIPUMUTUBHO KOHEYHDIE TPYIIIILL,
cojieprKalliue KOHeuHble HepaspentumMbie nogrpytbl // 1T mexry-
Hap. KoH. 1o asredpe: ¢b. Te3. Kpacnosipck, 1993. C. 369.

2. B. 1. Hlyukos. O6 ojnom kisacce p-rpyun // Asrebpa u sioruka.
1970. T. 9, Ne 4. C. 484-496.

O meTabesieBBIX 3-TIOPOXKIEHHBIX KOHEYHBIX 2-TPynmnax
AnbpriepuHa ¢ TOMONUKJINYECKUM KOMMYTAHTOM

B. M. BeperenHukoB

Vpajbckuit depepasbhbiit yuusepcurer, Exarepunbypr

I'pynmoit  Anbriepraa  Ha3bIBaeTCs TPyINa, B KOTOPOH Jirobasi
2-IIOPOXKJICHHAs HOJAIPYIIa UMEET HUKJIMYeCKuii koMmMmyTanT. [Toka ne
M3yUeH JIazKe KJIacC TaKuX MeTabesIeBbIX 3-MOPOXKIEHHBIX KOHEUHBIX -
rpymnn. HekoTopwle pesyabTaThl B 9TOM HANPABICHUU MOJIYYEHBI B Pa-
bore [1]. B uacrHocTH, jokazano, uro eciau G — KOHEUHAs P-IPyIIa
Asbniepuna, p # 3, d(G) = d(G') = 3, G’ — romorukINIeCcKas TPyIIIa
skcnonentst p' (1> 1), ro Gy < (G, e m = [H1].

[Ipepyaraercs caeayiomee yTBepK IeHune:

Teopema 1. ITycmv G — xoneunasn 2-epynna Aavnepuna, d(G) =

d(G) = 3, G — eomouyukruneckas epynna sxcnomenmo. 2L,
exp(G3) =2",0<r <l—m, 2dem = [HTl]
Tozda 6 G natidymea makue 2AeMEHMBL A1, A2, A3,  4MO

<CL1,CL2,CL3> =G u

10



I+1—7r l—r
]—2 2

l—r
[aj, ar]” " [ag, ai]

ora mobwx v, 7, k, maxux, umo 1 < 1,4,k < 3.

[aia g, ak] = [Clz', a;

Bamernm, uro d(G) — MUHUMAJBHOE THCJIO MOPOXKJIAIONIUX TPYIIIIbI

G,a Gy =[G, G.
Cnucok jurepaTyphbl

1. B. M. BeperennukoB. O KoHeIHBIX P-rpyminax AJibleprHa ¢ TOMO-
nukanaeckuM kommytanrom // Tp. UMM ¥YpO PAH. 2011. T. 17,
Ne. 4. C. 53-65.

O moJsrykoJibIiaX HEMPEPBIBHBIX YAaCTUYIHBIX
JAeNCTBUTEIbHO3HAYHBIX (DYHKITHI

E. M. Beuromos, E. H. Jlybsaruna

Barckuii rocyrapcTBeHHBIN yHUBepcUTeT, KIpos

Pabora orHocuTcst K 00I1Ieit Teopun 1oJIyKOoJIel, HEPEPbIBHBIX (PYHK-
nuii [1| m mpomomkaer [2]. PacemorpuBaroTest uaeanbl © KOHIDYSHIUN
nosiykosier; C'P (X)) HempepbiBHBIX YACTUIHBIX JIEHCTBATEIbHO3HATHBIX
dyHKIMIA.

[Tycrs X — ronosorudeckoe npocrpancrso u CP(X) = (J{C(Y) :
Y C X} — moJyKoJIbIIO BCEX HEMPEPBIBHBIX YaCTHIHBIX R-3HAUHBIX
dbynknuit Ha X ¢ MOTOYEUHBIME OIEpPAIUsSME CJIOXKCHUST ¥ YMHOMKE-
HUST 9acTUYHBIX QyHKIMA f u ¢ Ha ux obmieit obiacTtu ompeeseHns
D(f) N D(g). Yepes C(X) obo3nagaeTcst KOJBIIO BCEX HEMPEPBIBHBIX
R-3naunbix gynknuit Ha X.

Teopema 1. /a4 a106020 mononozuveckozo npocmparncmea X Makcu-
masvrvie udeanve noayroavya CP(X) umerom eud (CP(X)\ C(X))U
M, 2de M — npoussosvnvili makcumarvroid udeas xoavya C(X).

MuoxecrBo IdCP(X) Beex maeanos mosmykosbiia C'P(X) orHOCH-
TEJbHO TEOPETUKO-MHOKECTBEHHOTO BKJIIOUeHNst C eCTh pelieTka ¢ ole-
patmsimu sup(l;J) = TUJ U + J) winf(l;J) = I N J. Pemerku
[dC'P(X) mojyssipHbl.
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Teopema 2. /laa a06020 monosozuueckozo npocmparncmea X pewem-
xa udeanos IdC P(X) ducmpubymusna mozda u moavko mozda, kozda
X — nacaedemeennoe F-npocmparncmeo.

Kounrpysuius p #a nosykossiie C P(X) HasbiBaercst D-KOHTpY3HITHEI,
eciu f,g € CP(X) u D(f) = D(g) Baekyr fpg. Hanmvenbimeii
D-xourpysuiueii na nosykosibiie CP(X) cayxur kourpysuuust p(D):
nist Beex f,g € CP(X)

fo(D)g < D(f) = D(g).

Jlemma 1. Kaowcdas cobecmeennas KoHpYsHuus p Ha NOAYKOALUE
CP(X) codeporcumcs 6 cobemeennoti D-konepysnyuu p V p(D).

Teopema 3. /[rs a106020 monosoz2uveckozo npocmpancmses X MaKCU-
maavroie konepysnyuy wa noaykosvye C'P(X) cosnadatom ¢ deyrkaac-
cosviMu D-KonepysHyuam.

3amMeTnmM, UTO JIIsT HEOIHOIJIEMEHTHOTO THUXOHOBCKOTO TTPOCTPaH-
crea X perierka KoHrpysuiuit nosykosibiia C'P(X) He mojysisipHa.

Pabota BbImoJsiHeHa npu (puHaHCOBOM mojIepkke Munobpuayku PO
(mpoekTHast qacTh roczaganus Munoopnayku PO «DyHkinonaabHast
asirebpa u mostykosibiay, mpoekt Ne 1.1375.2014 /K).

Crmcok aurepaTyphbl

1. E. M. Beuromos, B. B. Cumopos, JI. B. Uynpakos. Ilosykosibiia
HenpepbiBHBIX GyHKIMiIA. Kupos: Barl'TV, 2011. C. 312.

2. E. M. Beuromos, E. H. Jlybaruna. [Tonykosibiia 9acTHIHBIX (PYHK-
nuit // «Asnrebpa, Teopusi YMCEN U JUCKPETHAs TeOMETPHUsl: COBDE-
MEHHbIE 1TPO0JIeMbl ¥ HipusioxkeHust» : Mmarep. XIIIT Mexynap. koud.,
nocesi. 85-jgeruio npod. C. C. Poimkosa. Tyma, 2015, C. 148-150.
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K Teoprnn MYJIBTUIINIMKATNBHO NMAEMIIOTEHTHDBIX ITOJIYKOJIEI]

E. M. Beutromon, A. A. Ilerpos

Barckuii rocynapcrBentbiit yuusepcuret, Kupon

Iloayxosvyom HasbiBaercs ajredpandeckas crpykrypa (S, 4+, ), Ta-
Kast, 910 (S, +) — KOMMyTaTuBHAas MOJyrpymma, (S, ) — MoJyrpymia,
YMHOXKEHHE - TUCTPUOYTUBHO OTHOCHUTEILHO CJIOXKEHUsI + ¢ 00erX CTo-
POH.

[TosykoJibo S Ha3bIBACTCS MYALMUNAUKAMUCHO UOEMNOMEHIMH LM
(addumueno udemnomenmmvim), €CIN HA HEM TOXKJECTBEHHO TT = T
(coorBercrBerHO, T + & = ). [loJyKOIBIO, OMHOBPEMEHHO MYJILTHUILIH-
KaTUBHO U aJIATUBHO UJIEMIIOTEHTHOE, Ha30BeM udemnomenmuvim. [1o-
JIYKOJIBIIO S HASLIBETCS MOHO-NOAYKOADUOM, €CITU Ha HEM TOXK IECTBEHHO
x4y = xy. Teopun MyIbTUINIMKATHBHO UAEMIOTEHTHLIX [OJIYKOJIEIL [10-
cBsiiiienbl pabors [1, 2].

MuoxecrBo Id S Bcex wmjeanoB MOIYKOJIbIA S OTHOCHTEIHHO
TEOPETUKO-MHOXKECTBEHHOr0 BKJIIOUeHUsI C eCTh PelleTKa ¢ OlepalusMu

IvJ=sup(l,J)=1UJU{ +J)uinf(I,J)=1NJ.

OTHoteHne SKBUBAJEHTHOCTH p Ha MPOU3BOJIHHOM MOJYKOJbIE S Ha-
3BIBACTCS KOMepysnyuet, eciii Jiid BeeX X,Yy,2 € S u3 xpy cieayer
(@ +2)p(y + 2), (22)p(yz), (z2)p(2y).

MuoxkecrBo Con S Bcex KOHIPYIHIUN MOJIYKOJIBIE S SIBJISIETCS Pe-
IIETKOM OTHOCHTEHLHO BKJIOUCHNUST KOHTPYIHITHIA:

p C 7 o3navaer, 94To apb = atb aisa mobuix a,b € S.

Teopema 1. Jlasa 2106020 MYyALMUNAUKGMUCHO UIEMNOMEHMHO20 N0-
aykoavua S pewemxa Id S ecex ezo udeanros ducmpubymuseha.

IIpumep 1. Pemerka xkourpysunmii Con S  MyJbTHIIMKATUBHO
WJIEMIIOTEHTHOIO IIOJAYKOJbIA S He 00sg3aHa ObITh MOIYJISAPHOIA.
Hanpuwmep, paccmorpum 6ynean B({a,b}) = {2, {a}, {b}, {a,b}} kax
MJIEMIIOTEHTHOE MOHO-TIOIYKOJIBIIO ¢ OnHON omepamueit U. Jlerko
nposeputTh, aro pemerka Con (B({a,b}),U,U) comepxkur 7 351€eMEeHTOB
¥ He MOJLYJISIPHA.

Pabora Bbimosinena B paMKax FoCyIapCTBEHHOrO 3aanus MunobpHa-
yku PO, npoexr Ne1.1375.2014 /K.
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Crincok nurepaTyphbl

1. E. M. Beuromos, A. A. [lerpos. My/JbTHININKATUBHO HIEMIIOTEHT-
Hble nosykoiabia // @yug. w npukia. marem. 2013, T. 18, Ne 4
C. 41-70.

2. E. M. Bearomos, A. A. Tlerpos. Ilosykosiblia ¢ MI€MIIOTEHTHBIM
ymHoxkerueMm. Kupos: Pagyra-IIPECC, 2015. C. 144.

Pazimyanable KiacTepu3anumy B JIOTUYECKUX 0a3axX 3HAHUMN
1 UX OIEHKAa Ka4YeCTBAa, KOJIJIEKTUBHBIE aJITOPUTMbI

A. A. Bukentnesn
Nucruryr maremaruku nmenn C. JI. Cobonera CO PAH,

HoBocubupcknii rocytapcrBennbiit ynusepcurer, HoBocubupck

B pabore paccmarpuBaeTcs OjiHa M3 aKTyaJbHbIX 3aja4d — aHaJu3
JIOPMYECKMX BbICKa3bIBaHMII n3 0a3bl 3uanuit. [Ipu anasnze Tpedyer-
cd HailTu OJIN3KME BBICKA3BIBAHMUS, BBISIBUTDL JIOCTOBEpHbIE M T.J. Jljs
KJIACTEPU3AIMU 3HAHKI, IIOCTPOCHHSI pellaloimux (PYHKIMNA Ha OCHOBE
3HAHUI — JIOTMYEeCKUX (POPMYJI, HAJIO BBECTHU PACCTOSTHUE MEXK1y (hop-
MmyJsiamu. B pabore BbiCKa3biBaHuUsl 3allMCaHbl B B (DOPMYJI N-3HAUHOM
jgoruku. C HmpuBJeYEHUEM TEOPUU MOJIeJiell OIpPeJIe/IIOTCsS HOBbIE Pac-
CTOSTHUS MEXKJly (POPMYJIaMU C yIETOM JIDYTUX [MapaMeTpPOB-BECOB pac-
cMaTpUBaeMbix Mojiesieil B (popmysiax

n1n1|k_l| k l
Pl ¥) = n|5 |Zzn—1 n—1n—-1)" (1)

re n!¥E) — konmuecrso Beex mozeaeit, M (il

) — TeX MOJIeJIeH,

Y
k L.
Ha KOTOPBIX (bOpMyJia (o MPUHUMAET BHATCHUE —~=, & ¢ — —=; U aHa-

JIOTMIHO 0DO0OIIAI0TCS MEePhl HETPUBUAJILHOCTH:

I(¢) = pp,1) = =75 |Zn_1_ (-
k=0

: (2)

n—1 n—1

k .
e M (m) — KOJIMIECTBO MOJieJieil, Ha KOTOPBIX (hOpMyJia p MPUHHU-
MaeT 3HadYeHue % OTaenbHO paccMaTpUBaeM Mepy TepecevdeHust Mo-
jesieit st nap dopmys. B pabore jokazaHbl CBORCTBA METPUKHU JIJIs
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TAKUX PACCTOSHWI W Mep HEeTPUBMAJILHOCTEH; OHU YUIUTHIBAIOT MHOTO-
3HAYHOCTH, CXOXKM CO CBONCTBAMU BEJIMYWH B CAydae 2-3HAYHBIX U 3-
3HAUHBIX JOrUK JIykaceBuua, orBedaior Ha Bompockl [. C. JIoosa I'.C.
U IPUMEHSIOTCS JIJIsd aJICOPUTMOB KJjacTepusanuu (popmysi. B ciaydae 2
PacCMOTPEHBI KJIACChl MOJIEIEi, B KOTOPHIX JIeJIaeM BO3MOYKHBIM B HEKO-
TOPBIX MOJIEJISIX UCTUHHBIMU HPOTHBOPEYMBbLIEC CYXKJEHUsI U HE BEPHO-
CTU B HEKOTOPBIX MOJIEJIAX TOXK IECTBEHHO UCTUHHBIX (DOPMYJI, HAIIpUMED
CBOMCTBO 2-3HAYHOCTH JIOTUKHU. JJIs1 9TMX KJIAaCCOB ¢ UX Teopueil Mojiesei
HepPEeHEeCEeHbl BCE PE3YJIbTATHI 10 PACCTOSTHUSIM U MePE OMPOBEPKUMOCTH.
st Bcex cmocoOOB BBEJIEHHBIX PACCTOSIHUN PACCMOTPEHbI Pa3IUdIHbIe
METOJIbI KJIacTepu3alun (pOpMyJl Ha OCHOBE HOBBIX PACCTOAHMI M Mep
HETPUBHUAJHBHOCTH, & TAKYKE METOJIBI CPABHEHWST PE3YILTATOB — WHIEKCHI
kKadgecTBa. 110 pas/jimuHbIM PACCTOSTHUSM W UX KadeCTBY KJIACTEPU3AINN
BBO/ISITCsI HOBbIE KOJLIEKTHUBHBIE PACCTOsIHUSA, & 10 HUM KOJIJIEKTUBHBIE
KJIACTEPU3AIMHU, KOTOpPble B OOJILIIMHCTBE CydaeB JIA0T JIYUIIYIO KJia-
crepu3aluio MHOXKecTB (popmysi. Kak ciejcrsrue pe3ysibTaThl M0JIyYeH-
unie copmecto ¢ JI. H. Kopenepoii, P. A. Bukenrnesnivm, E. C. Kaba-
Hopoii, B. B. ®edenopoit u ap. Mepa 3HaYeHUl HCTUHHOCTU (POPMYJIbI
Ha MOJEJIV TIePBOTO TIOPSIKA MOXKET CJIYYKUTh CTEEeHbI0 HeTPUBUAIHLHO-
cru (HegocroBepHOCTH) GopMysibl. Pesyibrarsl pacipocTpaHsiorcs Ha
MHOTO3HATHbIE (POPMYJIBI ¢ TIEPEMEHHBIME (TIEPBOTO TOPSIJIKA).

Pabota BbinosineHa 1npu mnojjiepxkke rpairos POOU, npoekr 14-07—
00851a, 14-7-00249a, kadenpur IMW MM® HI'Y, AMJI HI'TV.
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npejioKeHnii 1 nHMOPMATUBHOCTA BbICKA3bIBAHWI 9HKCIIEPTOB

// Hoxa. PAH. 1998. T. 361, N 2. C. 174-176.

4. A. A. Vikentiev, G. S. Lbov. Setting the metric and informativeness
on statements of experts // Pattern Recognition and Image Analysis.
1997. V. 7, Ne 2. P. 175-183.
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5. FO. JI. Epmios, E. A. [Tamiorun. Maremarndeckast jornka. M.: Ous-
marsut, 2011.

6. A. A. Bukentnes, JI. H. Kopenera. K Borpocy o paccrosinnsix mMmex-
1y bopMmysiaMu, OIMUCHIBAIOIIMMEI CTPYKTYPUPOBAHHBIE O0HEKTHI / /
Maremarndeckue METOIB pacno3uaBanus 0opazos (MMPO-99). M.

PAH BII, 1999. C. 151-154.

Hecummvmerpuunas cucrema mmudpoBaHUs
Ha MJIeHTUPUKAITMOHHBIX JTAHHBIX, UCIIOJIb3YIONIad
GyHKIINIO SBHOTO CHApWBaHUA 3aKOHA B3aMMHOCTU

C. B. BocTokos

Cankr-IlerepOyprekuii rocynapcersennbiii yausepcurer, Cankr-Ilerepbypr

P. II. BoctrokoBa
Banruiickuii rocynapcrsennsrii Texandeckuit yausepcuter « BOEHMEX »,

Cankr-ITerepbypr

. A. BynanaeB

Nucturyt maremaruku u nagopmarukn AH Pecniyosmmkn Mosmosa, Kurnmuuén

B pabotre npejuiaraercst Hoblit npunimi co3janusi [D-based system,
OCHOBaHHBII HA MCIOJb30BAHUU SIBHOI'O CIIAPUBAHUs 3aKOHA B3aUMHO-
cru, mosydensoro B |1, 2|. B macrosimieit pabote Mbl HCTOIB3yeM siB-
Hoe crniapuanue ['winbepra, Haiijgennoe B [1] B ciyuae Kpyrosoro moJist
Qp(€), Tne & — mepBoOOPA3HBIl KOPEHb CTEHeHn P U3 1 JIst TPOTOKO-
Ja ayrentuduKanun 0e3 pasrialieHns. A UMEeHHO, pACCMOTPUM MYJIb-
TUIUIMKATUBHYIO Tpynny crenenubix psjgos U = 1 4+ X Z,[X]. Ilycrs
A — oneparop Ppobennyca Ha KoJblie psjoB JlopaHa, JeicTByommii
ciaenyionmm obpasom Ha pan f(X) uz Z,[X]:

Af(X) = fA(X) = f(XP).

Ounpegenum  pasee  dyuxknuio  [(f(X)) s paga  f(X) w3
U(X) rpymmbr:

I(f(X)) = 3 log {5y

Ompenenum — Tenepb cmnapuBanue (%, %) #a U(X) x U(X)
1o hopmyiie
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(f(X),9(X)) = {res.(I(f(X))7% log g(X)—
—l(g(X)) 755 log f(X))X 7} mod p.

D70 criapuBanue OGUIHHEHHO, KOCOCUMMETPITIHO W HE3aBUCHMO 10 KazK-
nomy aprymenty. [locrenmee coitctBo o3navaeT, 9o ecau Mbl psj f(X)
JIeSIM Ha, psiJi DiizeHtiTeiina u 3amensiem fasee psia f(X) wa ocrartok,
TO ClIAPUBAHUE HE MEHSIETCH.

IIpoTokos ayreHnTudukannmu 6e3 pa3rialneHus

Amnca A u nposepsiormuit V' — yuactaukn mporokosa. Cekperom,
M3BECTHBIM AJtrce, SIBJISETCA HEKOTOPDbIi MHOrowieH a(X) u3 rpynmbl
U(X). Obonm ydacTHUKaM MPOTOKOJIA M3BECTHO YHUCIIO S, MHOTOWJICH
Fis(X) n muorouren A(X) = ¢ mod Fis(X). B coorBercrtum c
KJTACCUIECKO 3a/1ateil TTPOTOKOIa ayTeHTHUKATNA 0e3 Pas3rialleHis
Autica JTo/KHA JI0KA3aTh TPOBEPSIONIEMY 3HAHUE CEKPETHOTO MHOTOUIC-
na a(X), He pasriacus ero.

JlokazaTesbeTBO HE30MACHOCTH PACCMATPHBAEMOTO ITPOTOKOJIA, OTIPE-
JEJISIOTCST CBOMCTBAMHI TIpeJTaraeMoil (DYHKINY CIIAPUBAHUS W HEIo-
JMHOMUAJBHON CJIOKHOCTHIO 3a/Iadi JUCKPETHOTO JIOrapuMUPOBAHUST
B KOJIbIIE MHOI'OYIEHOB C ILeJbiMU KO3 duimeHraMmu, Koropasi B 001eM
CIIy9ae TMOJHHOMUATIBHO CBOJUTCS K JIUCKPETHOMY JIOTapiQMUPOBAHHIO
B KOHEUHBIX T10JIsX [3].

[Tepsbiit aBrop nojep:xkan rpanrom POOU (npoekr 14-01-00393).
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CuMMeTpuYHbIE CEYEHMs B TIOJIIX OTPAHUYEHHBIX
dopMaJIBHBIX CTEIIEHHBIX PAJI0B

H. IO. I'astanosa

Tomckuit rocyrapcrBennblit ynupepeurer, ToMcK

[Tycrs G — nmHeiHO yHopsiiouerHast ieimmast rpyrma, v = maz|l|,
[’ — Bonosine anTuynopsouennoe nogMmuoxecrso G, [ — perynsphblit
kapunai, Ry < § < 7 < v < |G|, R[[G, B]] — noje orpannuenHbx
popMasbUbIX CTenenHbIX PALOB T = ), o Tqg, e Tg € R, supp(z) =
{9 € G|ry # 0} — BuOJIHE AHTHYIOPSIOUEHHOE TOJAMHOKECTBO IPYIIIIBI
G,|supp(x)| < 5. Ucnonb3yst pesyabrare! [1-5], rae u3ywgaorcs cumMer-
PUYHBIC U HECUMMETPUYHBIC CeUCHUS B MOJISX OTPAHMYCHHBIX (hOPMAJIb-
HBIX CTEIICHHLIX PSIJIOB, MOJIYYUM

Teopema 1. ITycmv F' — aunedino ynopadouennoe, me aprumedoécru
noanoe, eewecmeenno 3amrnymoe noae, G — epynna aprumedosuix
kaaccos noaa F. Ecau F umeem cummempuunsie cevenus pasnoti Kom-
dunarvnocmu, mo F  wme wuszomoppro mnurxaxomy noao R[[G, S]],
2de Ny < < < |G].

[onaraem Tg = > p1g, I' — mmsepcno 1010610 Kapsunasy B,
[lycte zo(a) = > 1g,9 € supp(xy), g > « — Cpe3ku psja I,
To(B) := xg. [locrporM 110 TpaHCHUHUTHON PEKYPCUE HOC/IE[0BATE b
HOCTH BJIO?KCHHBIX BEIECTBEHHO 3aMKHYTIX 10JIeH (Fl)g<q< g+ TAK, ITO

Fs = R[[G, f]](zg) — BeuecrBeHHOe 3aMbIKaHIE [IPOCTOIO TPAHCIIEH-
nerrnoro pacmupenus nons R[[G, 5]]; Fi, = Foo1(Zo(a)) (s nempe-
geabioro opiunana «); Fo = (Uge, <o £5)(To(@)) (st npesesnroro
opaunana ). lonaraem Fy = Jseqop+ Fa

Teopema 2. 1) Fjy asasemcs 6eusecmeenio 3amknymoim AUnetno yno-
padouennwm noaem, R[[G, B]] C Fy C R[[G, 7]].

2) Hose Fy umeem cummempuunvie cevernus kondunarvnocmu B

Ocraérest oTkpbIThiM Bopoc, oyger u Fy = R[[G, 571]](usomopdHo)?
CymiecTByer Jii BEIIECTBEHHO 3aMKHYTOE [0JIe ¢ Pa3HON KOH(MDUHAILHO-
CTBIO CUMMETPHUHBIX CEICHUA?
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IIpumenenue cymm l'aycca fjig BbIYMC/I€HUA TOYHBIX
3HAYEHUN YUCJIa [IOABJIEHUN 3JIEMEHTOB I0JId HA IIMKJIaX
JIMHENHBIX PEKYPPEHTHBIX MNOCJIEA0BATEJIbHOCTEN

M. M. TI'myxos

Axkanevus kpunrorpadpun PO, Mocksa

O. B. Kamosckuii

00O «llenTp ceprudukanmoOHHBIX HCCIeA0BaHNA>, MOCKBa

Pemmaercst 3aiada moJrydeHus: TOUHbIX 3HadeHuit dacror N(z,u) mo-
siBJienmii suiementa 2 nosst P = GF(q), ¢ = p®, p — upocroe, cpejiu dJie-
menTtoB u(0), u(1), ..., u(T—1) nenymneBoit JuHeHHON PEKypPPEHTHOI TO-
craeposarenpuoct (JIPID) u = (u(7))5°, nas nosem P ¢ HEIPUBOIUMBIM
xapakrepucruieckuM Muorodsiesom f(x) € Plz| crenenn m u nepuoja
T = T(f) = (¢" — 1)/d, umeomeii npeacrasenne u(i) = tro(aal),
i > 0, e @« — koperb f(z) B mote Q@ = GF(q™), a trg — dyuxuys
ciaena n3 nosst Q@ B nojnose P. Iyers d geant p/ + 1 juist HeKoTopo-
0 HATYPAJBLHOrO YKcsia j (TOBOPST, 4TO YUCIO P NOAYNPUMUMUGCHO T10
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MOJIYJTIO d), HauMeHbIee Takoe j obosHauum depes [. Vzydaembie mo-
CJIeIOBATEIHLHOCTH U TTOJYIAl0TCs B PE3YIbTaTe Pery/sipHoii BHIOOPKH ¢
marom d uz JIPII makcumasbuoro nepuojia ¢ — 1.

B pabore [1] myst cayduasi ¢ = p BBIMHCAHBI TOJBKO THUIBI PACTIPETIE-
Jenuit, Ho He ykazaHo 3uadenue N(z,u). B pabore |2| 3amaua perena
Jtst caydast korjga 2z = 0, a P — npousposibHoe nosie. ITosHoe perernne
paccMaTpuBaeMoOi 3ajauu HpUBOUTCst B pabore [3, reopema 1.1]; ojna-
KO MPU JIOKA3aTeJIbCTBE aBTOP HCIOJBb30BAJ HEBEPHOE PABEHCTBO (2.3)
Juist cyMMbl [aycca, KoTopoe MPUBEJIO K OMUO0OIHBIM (DOPMYJIaM.

[TpuBeieHHbBIE HUYKE TEOPEMBI TO3BOJISIOT MOJIYUNTH [TOJTHOE PEIIEHIE
IIOCTABJICHHOI 3324l B CUTyaluu, Korjaa d — mnpoctoe uncyio. Obo3Ha-
anm P* = P\ {0}. Bce Teopembl cchopmynnpoBanbl BO BBEJICHHBIX BBIIIE
0D03HATECHUSIX.

Teopema 1. ITycmo p > 3, d = 2, z € P*. Toeda, ecau m = 2\ + 1,
mo

m—lil

N(O,u) == qT,

(q"H +77'(a2)qA) /2, ecau p=1,
N(Z,U) = m—1 ’ As A
(q + 1 (az)(=1)"¢q ) /2, ecau p=3;

a ecau m =2\, mo

B (qm_l +77'(a)q*_1) /2, ecau p=1,

N(Z,U) = { (qm_l I n/(a)(il)Aqu—l) /2, ecau p%&
R G RS P
T (qm_l —(g—1)n'(a)(-1)*¢* " - 1) /2, ecau p§3,

2de ' — weadpamunnoiti xapaxmep noas Q.

Teopema 2. IIycmov d > 2, p nosynpumumueno no modyaso d,
dy = (q;”_—11’ d), r = (ms)/(2l), v — npouseorvrwvili npuMumueHvil .06-
menm noas Q. Tozda:

1) ecau dr/dy — wemmoe uau d — nevemmnoe uau (p'+1)/d — vemnoe,

mo

| (qm—l + (=1 g = Dd = D" - 1) /d, ecau a € (y™);

2) ecau dr/dy — newemnoe, d — wemmnoe, a (p' +1)/d — nevemmoe,
mo
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(qm_1 +(-1)"(q — 1)qm/2_1 — 1) /d, ecau a € (v wau a ¢ (’y%l),
N(()’ 'U,) = m—1 r—1 m/2—1 d 4
(" + 0" M= D =g = 1) Jd, ecana g () uae (v7).

Teopema 3. Ilycmov 6 yeaosuar meopemor 2: d = dy, z € P*. Tozda

1
1) CCAU T — YEMHOE YUCA0 UM d — HewemHoe YUCN0, UAY 1% — "EMHOE,

mo ( , )
(e g eemad (),
e {(qm-1+<—1>T(d—1)qm/2—1)/d, cca a € (0,

1
2) ECAU T — HEYEMHOEe YUCNO, d — wemmnoe Hucnao, a p;— — HEYUEINMHOE,

mo ) , )
el (=) ™) /d, ecau a U 2),

R Ol m)/2/1 € (') waua ¢ (oF),

" () A= 1)g" ) d, ecaua g () wae (7).

Teopema 4. IIycms 6 ycaosuaxr meopemor 2: dy = 1, z € P*. Tozda

r(m+1 1
1) ecau % — yemmuoe wucao, uiu d — nevemmoe, UAU p; — yemmnoe,
mo
1 r(m+1) 1 d
q +(-1)" ™ (dfl) /d, ecau —z7 a € (v,
N(z,u) = o o
(= ;“qu) /A, eenn - ag ()
r(m+1 1
2) ecau rt)  yewemmoe wucao, d — wemmoe, a p; ~ newemmnoe,
mO m—1 d
N "= @=1)g"T ) /d, eean —az ¢ (vY) w —azTt € (),
Z7u - m—
" g 2 1) /d, ecau —az"' € (V) uau —az"' ¢ (’y%)

Teopema 5. I[lycmv 6 ycaosuar meopemov, 2: dy = 2, z € P*, neuem-
HOE MPOCOE P NOAYNPUMUMUEHO 10 MOJysto d, |1 — naumenvwee Ha-

MYPAALHOE YUCAO TAKOE, 4O %l\(pll +1). Toeda

+ (=1 )qu(m D2~ ))/d, ecou — 2z ta€ (v ud> 4,
N(z,u) = — (-1 )%qm 1>/2) Jd, ecau —za ¢ (V) ud >4,
a2 (-

qm_ +q2 'y (=2 )) /4, ecau d = 4.

Ucrosib3yst aJropuT™ HCCaAe0BaHus ciaydasi dp = 2, MOXKHO I10JIy-
4aTh pe3yJibTaTbl Jijisi JIIOOOro (PUKCMPOBAHHOI'O 3HA4YEHUs di, OJIHAKO
OHU TIOTPEOYIOT PACCMOTPEHHUsT OOJIBIIOTO KOJIMYECTBA CJIYUaeB, BOZHU-
KAIOINX W3-38, PA3INIHbIX 3HaUeHnit cymm [aycca, u OyIyT nMeTh OYeHb
I'POMOBJIKKE (POPMYJTUPOBKHU.

Crcok urepaTyphbl
1. L. D. Baumert, R. J. McEliece. Weights of irreducible cyclic codes
// Inf. and Control. 1972. V. 20. P. 158-175.
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2. R. J. McEliece. Irreducible cyclic codes and Gauss sums
// Combinatorics. 1975. P. 185-202.

3. A. S. Nelubin. Distribution of elements on cycles of linear recurrences

over Galois fields // Formal power series and algebraic combinatorics.
12-th Int. conf. FPSAC. M., 2000. P. 534-542.

Y-cnenuduKanusg poOOTOTEXHUIECKNX CHUCTEM
peaJibHOTO BPEMEHU

B. H. 'nymkoBa

Jouckoit rocyapcTBeHnblil Texundeckuit yuusepcurer, Pocros-na-/lony

st BepuduKammu JUCKPETHBIX CUCTEM PEaIbHOIO BPEMEHU WCITOJTh-
3YIOTCSI BpEMEHHDbIE aBTOMATEI, PACIIAPEHHDBIE MHOXKECTBOM TIePEMEHHbIX-
JaCOB C PeAJIbHBIMU 3HAUCHUSIMU. DTU IIEPEMEHHDIE UCIOJb3YIOTCS JIO-
KaJIbHO JIJIsT PA3HBIX COCTOSTHUI aBTOMATA U 33/1al0T KOJIMIEeCTBEHHBIE Xar-
PAKTEPUCTUKHU PA3JIMIHBIX MTPOIECCOB, 4TO 3aTPY/IHIET aHAJM3 MOJICITH-
pyemoii cucteMbl. OCOOEHHO CJIOXKHBIMU SABJISIIOTCSA aJTOPUTMbBI Bepuu-
KAI[IU CHCTEM C BPEMEHHLIMU PErHOHAMH, IIOCTPOEHHBIME KaK (haKTOp-
CHCTEMBI 1TePEX0JI0B M0 OTHOINIEHUIO SKBUBAJECHTHOCTH.

Hcnonb3oBanue st creruduKannyl IOBEIEHNsT CUCTEMDBI 2-(OPMYJI
|1] ucuucnenus mpepukaroB 1-ro mopsijika MO3BOJISIET SIBHO € HCIOJb-
30BaHMEM MEPEMEHHBIX (BPEMEHU) BhIPA3UTh KOJMUYECTBEHHYIO MH(MOD-
MalMIo0 O BPEMEHHbBIX CBOHCTBaxX COObITUI cucTeMbl. Bepudukalius Bbi-
HOJIHSAETCS JIJIS MOJIEJIA CUCTEMBI IIePEXOJ0B, 33 JaHHOi KOHEUHLIM aB-
tromaroM ¢ npasuiamu KC-rpammarukun G suga  St; — {Act}*St;,
e St, Act—cuMBOJIBI COCTOSTHUI 1 JIEHCTBUI CHCTEMbBI COOTBETCTBEH-
Ho. Hanpumep, rpaMMarika MaHUIIYJISITOPa "MBbIIIL"  MMeEeT IIPaBUIa;
Ms — Click P1 | Final; P1 — Click P2 | S Ms; P2 — D Ms, tie
Click—wwms pecrsus, S, D, Final—xapakTepucTnkn pesysabraTa, Jeii-
creus ("npocroit" | "npoiinoii" | "bunaa").

[Tpasuna KC-rpamatuku G onpeessior THIM3HPOBAHHOE MHOMKE-
CTBO MEPaPXUIECKUX CIUCKOB, IIPEICTABIAIONINX JI€PEBbS BBIBOJIOB IPAM-
mMaTuKu. CIUCKN SIBJISTIOTCsT 00IACTHIO JAeCTBHsT OTPAHMIEHHBIX KBAHTO-
poB, Bxojstiux B Ag-hopmyJibl Jjoruueckoii ciierudukaiuu (Teopun) cu-
crembl. OrpaHnYeHHbIe KBAHTOPDI HAJl HEPAPXUICCKAMI CIIMCKAME TMe-
0T caepytommii Bu: V. €y, Vr < 1y, rae € —TpaH3uTHBHOE 3aMbIKAHNE
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OTHOINEHWST MPUHAJJIEXKHOCTH, < —oTHomenne 'yesee st smemMenTon
CIICKA.

SHauennsgMy nepeMeHHbIX copTa '"Bpems" SIBIISIIOTCS KOHCTAHTHI ¢
"MOMeHTAJTBLHOTO" BpEMEHU WJIM CerMEHTBI Buja [tq,ts], (t1,ts] u T
st BoIparXkKeHust CBOMCTB MOBEJICHUSI CUCTEMbI ¢ HEOIIPEJICJICHHBIMY BPe-
MEHHBIMU MHTEPBaJAMU MEXKJIy JBYMs COOLITUSIMU UCIOJIB3YIOTCH Tep-
MbI copTa "cumBosibHBIe" (char), /711 KOTOPBIX JIOMYCTUMO TIPHMEHEHUE
crenupUIHbIX OTepalnii.

Teopust MOJCIUPYEMOIl CUCTEMbBI TPAKTYETCsl KaK CUCTEMa, OlPEJIe/Ie-
Huit (DyHKIMI 1 OTHOLIEHNH, 33 JaHHBIX Ha, y3JIaX JlepeBa rpaMMaTuku G
Pesynbrarom mnrepuperaruu teopun 1'h siBjisiercst aTpuOyTHPOBAHHOE
JIEPeBO JICHCTBUI, KOTOPOE CTPOMTCS Ha OCHOBE MPSIMOIO JIOTMYECKOI'O
BbIBOJIA, C HIPUMEHEHUEM IPaBUJI 'PAMMATUKU, HPUIIMCAHHBIM K aKCH-
omaMm Teopun T'h. Ha mosyuennom aTpuOyTHPOBAHHOM JE€pEBE MOXKHO
32 [MOJTMHOMKAJILHOE BPeMsl OTHOCUTEILHO KOJIMIECTBA Y3JI0B JepPeBa Be-
pudUIUPOBATHL CBORCTBA MOJECIUPYEMOl CUCTEMbI, (POPMATU3OBAHHBIC
AogT-dopmynamu crennduKalim.

Criucok nurepaTyphbl

1. S. S. Goncharov, Yu. L. Ershov, D. I. Sviridenko. Semantic
programming // Inf. processing. 1986. V. 11, Ne 10. P. 1093-1100.

Pemienne cucrem OJ1Y mpum nmomoniu 3aga4m PpaKTOPU3aInun

. 3. Tonybuuk, P. A. Arnarysosa

Bamkupckuii rocy1apcTBeHHBIH 1€ aroru4eckuit

yauBepcurer uM. M. Akmysnisr, Yda

Ilycts G = C)xp, — ajredbpa n X n MaATPUIl HAJ, TOJEM KOMILIEKC-
npix uncesn C, H = G\, A7!] — anre6pa nosmnomos Jlopana naj G,
H =@ G-\, H_.=,_,G -\, a — nocrosanas marpuna u3 G,
L =\-a+gq, ¢ — nepemennas marpuna n3 G, M = P(\AL L) —
nosmuoMm ot LAY M =M, — M_, tne M, € H.,M_ € H_.

Torga MaTpuvHOE JTAKCOBO YpaBHEHUE
oL = [L7M+] (1>
peraercst Ipu momory 3ajaan daxropusaiyn (eMm. [1], ¢. 145).
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B wmameii pabore paccMoTpeH ciydail npuMmep, Korjua a W ¢ 3aBU-

CAT JIOTIOJIHATENILHO OT MaJioro mapamerpa €. Ilycrb n = 3m, a =
0 B, 0
c 0 e 1B, |, tne ¢, d — mocrosHHbIe MATPUIILI pa3zMepa 1M X m
d 0 0

u M =3 e XN L3 4+ BeX™! - L rie oy m B — nocrosin-
Hble YMCJIa, He 3aBucAIme or £, T — KOHeIHOe MHOXKecTBO. Torma npn
e — 0 ypasuenne (1) st KOHKPETHBIX ¢, d, a,  UMeeT HHTEPECHbIe

PeTyKITHH.
Crincok nurepaTypbl

1. A. T Peitman, M. A. Cemenos-Tan-Illanckuit. Vurerpupyembie
cucreMbl. Teoperuko-rpyrnmnonoii nojxo. Mxxesck: PX /I, 2003. 351 c.

YuuBepcaabHble 00€pThiBaomne ajredopsr Pora — Bakcrepa
KOMMYTATUBHBIX, aCCOIUATUBHBIX M JIMEBBIX ITPeaJiredp

B. IO. I'y6apes

Nucturyr maremaruku umenn C. JI. Coborea CO PAH, HoBocubupck

ITycts A — anrebpa muoroobpasust Var. Jluneiinoiii oneparop R Ha
A nasniBaercst oneparopom Pora — Bakcrepa, ecim mist gro0bix x,y € A
BBITTOJTHEHO

R(z)R(y) = R(R(x)y + zR(y) + xy).

B rtakom cayuae agrebpa A wmaspBaerca — Var-aareobpoit
Pora — Bakcrepa.

[IpenueBnl anaredpbl ObLIN He3aBUCUMO BBejeHbl Koxyiem, Bunbep-
rom u [epmrrenxadbepom B 1960-x rojax, rakue ajreOpbl 3a/1a10TCs TOXK-
necteoM (zy)z — x(yz) = (yx)z — y(xz). B 1990 u 2000-x romax Jlo-
JIeil onpeJies TNy MPEeKOMMYTATHBHBIE U IPEACCOIMaTUBHbIC anredpnl. B
[1] u [2] BbuI0 a0 9KBUBAJEHTHOE JIPYT JPYTY OLpEjeieHue npe-Var-
aJIredpPhBI I J1I0O0TO MHOTOOOpas3ust Var.

Arymap B 2000 1. 3amermsn |[3], uwro accorumaruBHas aJjaredpa
Pora — Bakcrepa orHOCHTE/BHO HOBBIX onepanuit © = y = R(x)y,
r < y = zR(y) 6yger upeacconuarusuoi ajrebpoii. B [1| 310 ObL10
PaCIpOCTpaHeHO Ha MPOU3BOJIbHOE MHOrooOOpasue Var. B 4] 6puia 1o
KasaHa
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Teopema 1. Jhobas npe-Var-anzebpa unsexmusno 6kAGIIBAEMCA 6
Var-a.nzebpy Poma — Baxcmepa.

B pabore Haiijien 0a3uc yHuBeEpcabHOW OOEPTHIBaIOIIEH ajredphb
Pora — Bakcrepa (cooTBeTCTBYOINEro MHOrOOOPa3usi) KOMMYTATHBHBIX,
ACCOIMATUBHBIX U JIMEBBIX mpeajreop. s onncanms 6a3uca B JIEBOM
CJIyUae MCIOJIb3YeTCsl KOHCTPYKIMsT ¢BOOOIHOM JieBoil aaredpsl Pora —
Baxcrepa [5, 6].

JHoxkazano, aro napa muoroobpasuii (RBLie, preLie) siBiasiercss PBW-
napoit [7]. Tokasana nempailepoBocTh MHOrOOOpas3uii KOMMYTATUBHBIX,
accoIMaTUBHBIX U JiueBbixX ajiredp Pora — Bakcrepa.

Asrop nomepxkan rparrom PH® (mpoexkt Ne 14-21-00065).

Criucok urepaTyphbl

1. C. Bai, O. Bellier, L. Guo et al. Splitting of operations, Manin
products, and Rota — Baxter operators // Int. Math. Res. Not.
IMRN. 2013. P. 485-524.

2. V. Yu. Gubarev, P. S. Kolesnikov. Operads of decorated trees
and their duals // Comment. Math. Univ. Carolin. 2014. V. 55,
Ne 4. P. 421-445.

3. M. Aguiar. Pre-Poisson algebras // Lett. Math. Phys. 2000.
V. 54. P. 263-277.

4. V. Gubarev, P. Kolesnikov. Embedding of dendriform algebras
into Rota — Baxter algebras // Cent. Eur. J. Math. 2013. V. 11,
Ne 2. P. 226-245.

5. B. FO. T'ybaper Crobojgnbie smeBwbr anreopnr Pora — Bakcrepa
/) Cub. marem. xkypH. (Ha paccmorpenun). 13 c.

6. V. Yu. Gubarev, P. S. Kolesnikov. Groebner — Shirshov basis of
the universal enveloping Rota — Baxter algebra of a Lie algebra
// arXiv:1602.07409. 16 p.

7. A. A. Mikhalev, 1. P. Shestakov. PBW-pairs of varieties of
linear algebras // Communications in Algebra. 2014. V. 42, Ne 2.
P. 667-687.
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DJjieMeHTapHble ceTu (KOBPbI) U JIMHEHHbIE TPYIITbI

P. IO. [pseBa

CeBepo-OceTHHCKHI Tocy1apcTBeHHbINH yHUBepcuTeT, BiiaankaBkas

B. A. Koiibaen

CeBepo-OceTnHCKHU TOCYIaPCTBEHHbBIH yHUBEPCUTET,

FOxkubtit maremarudeckuit uncruryr PAH, Biagnkaskas

[Iycrs R — 1pousBoJibHOE KOMMYTaTUBHOE KOJIbIIO C €JIUHUIEH, 1 —
narypasjbnoe uncio. Cucrema o = (0;5), 1 <4i,7 < n, a/yINTUBHLIX
NOJrpyIIl KoJiblla R HasbiBaercst cerbio [1| naj xosbnom R nopsijika
n, ecin 0;0,; S 0;j UPU BCEX 3HAUCHUAX UHJIEKCOB 7,7, 7. s cern
npuHsTa Takxke TepmuHosorus "kosep" [2]. Cerh, paccmarpuBaeMast
0e3 MArOHAJH, HA3BIBACTCH SJIEMEHTAPHON CeThIO (9JIeMEHTAPHBIN KOBEP
3)).

st semenrapuoit cetu 0 = (0;;) Mbl OLPEIEIISEM [IPOUBBOHYIO
cetb w = (w;;) u D-3ambikanue o” = Q = (£2;;) saementapHoii cern o
(rammenbImas (mosHast) ceTh (KOBeEp), cofeprKalias 3JIeMEeHTAPHYIO CETh
o). Mbl jaem sisroe Boruucsienne ceru ). JlokaswbiBaercsi cripaBejijin-
BOCTh BKJtoueHuit w C o C (), mpu 9TOM JJIsT JIIOOBIX © # J W TIPOU3-
BOJILHOTO 1" CIIPaBeJInBbI BKodenud {2, w,j C wij, wifdy; C wiy. s
paccMaTpUBaEMbIX KOHKPETHBIH TI0JICil 9TOT Pe3ysIbTar JaeT CyIeCTBeH-
HyI0 MH(POPMAIMIO O CTPOCHUH JIEMEHTAPHON CETH 0 U dJIEMEHTapHOM
ceteBoil rpymmbl F (o),

Pesynbrarsr HacTosAmeil 3aMeTKH OBLIH MOJIYIEHbI BTOPBIM aBTOPOM
B paMKax rocyjapcTBeHHoro 3ajgannst Munobpuayku Poccun.

Crmcok aurepaTyphbl

1. 3. 1. Bopesuu. O nojarpymmax JUHEHHBIX TPYII, OOTaThIX TPAHCBEK-

nusgmu // Bam. mayd. cemunapos JIOMU. 1978. T. 75, Ne 5. C. 22-31.

2. M. 1. Kapramnosos, FO. . Mep3aiskos. OcuoBbl Teopuu rpyii. M.:
Hayka, 1982. 288 c.

3. B. M. Jleuyk. 3ameuanue k reopeme JI. Tukcona // Asrebpa u
goruka. 1983. T. 22, Ne 5. C. 504-517.
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O uucsie V,,,+ Bcex COOCTBEHHBIX {-MEPHBIX IOJANPOCTPAHCTB
npocTpaHcTBa V,, Haja nojgem GF(q)

I'. II. EropbrueBn

Cubupckuii gpenepanbubrii yauBepcuteT, Kpacnogapck

B anreodpe Illesajie naj mosem K, acconmMUPOBAHHON C IIPOU3BOJIb-
HOIl CHCTEMOWl KOpHEii, BbIJICJIAIOT HUJbTPEYTOJbHYIO IOJaJredpy
N®(K) ¢ 6asucom {e.(r € ®7)}. B [1] 6buin nocrassienst jse npobdie-
MbI TIEPEUNCJIEHUs UJICAJIOB: CHEIUAJbHBIX HJICaJOB B ajaredpax KJac-
cuaeckux TunoB (mpobsema 1) u Becex myeason (mpobsema 2). Ilpum ux
pellieHn BO3HUKAET 3aJavya HaXOXKJIEHUs duces \N/m,t, 1 <t < m, nna
KOTOPbIX B |2] 6blia Hafijiena caeyionias dhopmysa (KpaTHOrO CyMMU-
posamus): Vi1 = (¢ — 1)1,

~ (¢t — 1)m—i t-1 ¢ —1 Jrr1—Jr—1
e X e (=) esism
1<ji<...<j:<m k=1

3/1eChb ¢ TOMOTIBIO ABTOPCKOT'O METO4a NHTErPAJHLHOTO MTPEJICTaBIIe-
HUST ¥ BRITUCJIEHNsST KOMOMHATOPHBIX CYMM HaifIeHO WHTErPaJIbHOE TTPe/I-
CTaBJIEHUE JIJIs YUCeI vat 1, KaK CJIeJICTBUE ITOI0 PEe3ysibTaTa, HailJIeHbl
JIBE HOBBIE BBIUUCIUTETHHBIE (DOPMYITBI (OJHOKPATHOTO CyMMHUPOBAHIS )
N1 9TuX unces. IlepBas — pekyppeHTHas, BTOpas — KOMOMHATOpHA,
KaK 3HAKOIIepEMEHHast cyMMa (THIa BKIIOICHNSA-UCKITIOUEHNUS ) TPOU3Be-
JIeHU it OOBIIHBIX U -OnHOMUABLHBIX KO3 dunmenTos. CraBuTcs 3a,/a4a
HAXOXKJICHUST KOMOMHATOPHO-AIreOpaniecKoii HHTepIpeTanun (J1oKa3a-
TEJBCTBA) 3TUX (HOPMYJI.

Criucok nurepaTyphbl

1. G. P. Egorychev, V. M. Levchuk. Enumeration in the Chevalley
algebras // ACM SIGSAM Bulletin. 2001. V. 35, Ne 2. P. 20-34.

2. B. II. Kpusokosiecko, B. M. Jleuyk. Ilepeduciienue ujieajion uc-
KJIFOUUTEIbHBIX ~HUJIBIOTEHTHBIX ~MarpudHbix airedp //  Tp.

MMM ¥YpO PAH. 2015. T. 21, Ne 1. C. 166-171.
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IIpocThie TopaaHOBBI CyIiepaJareopnl
C aCCONUATUBHOM YETHOI YacCTbIO

B. H. Xeaabuu

WNucturyr marematuku umenu C. JI. CoboseBa, HoBocubupck

[Tycrs F' — mosie xapakrepuctuku we 2, G — anrebpa ['paccmana.
Torna G = Gy+G1 — Zs-rpagyupoBannas ajaredpa. Ilycrs A = Ag+ A4
— TpOM3BOJIbHAST Zo-TpajyupoBanHast aiarebpa. Torma G(A) = Gy ®
Ay + G1 ® Ay asagercs noganrebpoit B anrebpe G @ A ( TenzopHoe
npousBeieHre HaJ rojem F ) M Ha3bIBAETCS I'PACCMAHOBOI 000JI0UYKOI
ajreOpnr A.

Omnpexnenenne 1. Cynepanecopa J = Jy+ Ji (Ze-epadyuposannasn ai-
2ebpa) nasvieaemea Gopdanosoti cynepaszebpoti mozda u moavko mozda,
Ko2da ee zpaccmanosa oborouka G(J) — dopdanosa anzebpa, mo ecmo
6 G(J) sunoansomecs mooscdecmea:

vy = yz, (2°y)x = 2% (yx).
Yemmnyro wacmov cynepanzebpo, J bydem obosnawams wepes A, neuwem-
Hyro — vepes M.
Cynepaneebpa J = A+ M nasweaemca abenresot, ecau A — accou-
amuenas arzebpa, a M — accoyuamuenvit A-modyav.

Teopema 1. Ilycmv J = A+ M — npocmas topdanosa abesesa cy-
nepanzebpa. Tozda J — ynumanvnas anreedpa. Kpome mozo,

1). wemmnasa wacmv A — Jdugdepenyuarvno npocmas arzebpa;

2). mewemman wacmo M A6AAMCA KOHEUNO NOPOAHCICHNBIM NPOEK-
musHvM A-modysem parza 1;

3). J ekaadwsaemca 6 npocmyio cyneparzebpy Gopdanosot ckobku.

B [1] nokazano, 4ro jijisi IpoCTO yHUTAJLHON CrienuasbHON Hopia-
HOBO# cyrniepaJjireOpbl ¢ acCONMATUBHON YeTHON YacThbiO CIPpaBEJJIMBO
(A,M,A) = 0, 3necy (A, M, A) — BeKTOpHOE MOIIPOCTPAHCTBO, TTO-
pOXKJIeHHOE acconuaTopamu Bujia (a,m,b), rue a,b € A, m € M. Kpo-
M€ TOrO, CYIECTBYIOT MPOCTHIE YHUTAJLHBIC HOPJAHOBLI Cynepaaredphl
C aCCOUMATUBHOIN YeTHON YacTbio, Jiisi koropbix (A, M, A) # 0.

Teopema 2. [Iycmv J = A+ M — ynumasvhas npocmas Gopdanosa
cynepaszebpa ¢ accouuamueroti HUAb-NOAYNPOCMOT YeMmHOT “Yacmbvio.

IIpednonoorcum, wmo N = (A, M, A) # 0. Toeda
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1). wemmnaa wacmv A = Ay + A1 — Zy-epadyuposannas anzebpa,
u A1 ABAAEMCA MOUYHBIM KOHEYHO NOPOHCIEHHVIM NPOEKMUBSHUM Ag-
Modyaem parea 1;

2). newemmaa wacmv M = My ® N — npamas cymma Ag-modyaei,
npuiem N @4, My = A1 — usomoppusm Ag-modyaeti. Kpome mozo,
My, N a8A810MCA MOUHBMU KOHEYHO NOPOHCIEHHBLMU NPOEKMUCHBLMU
Ag-modyasamu parea 1;

3). Ao+ My — npocmasa ynumanvraa abesesa nodcynepaszebpa 6 J.

Uccnenosanue Boinosneno 3a cuet rpanta Poccuiickoro nayunoro dou-

na (mpoekt Ne 14-21-00065).
Crmcok aurepaTyphbl

1. B. H. ZKens6un, 1. T1. Ilecrakos. IIpocthie crienunalibHbie cyniepaJi-
rebpbl ¢ acconuaTuBHOM 4erHoii dacrbio // Cub. marem. »KypH.
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TeopeTrnko-mMoie/IbHBbIE BOOPOCHI [JIsi KOJIEIT
HUJIBTPEYTOJIbHBIX MATPUIl U1 aCCOIMNPOBAHHBIX KoJiel JIu

FO. A. 3ybakwun, B. P. Kuarkun, B. M. JleBuyk

Cubupckuii pegepanbubiii yausepcurer, Kpacuospck

st anredbpanvecknx cucrem A n B dukcupoBanHoii curaaTypbl X

2
BBOJIAT oTHOIIeHUss A = B u A = B aaemenmaphoti 9K6U6aAHMHOCTIU
B si3bikax 1-ro um 2-ro nopsijikos coorBercrenno [1]. Tlepsas oznaua-
er, 4ro Kaxkjasi 3aKpbitas (OpMysia s3bika 1-r0 Hopsijika CUIHATYDbI
Y, UCTUHHAS Ha OJIHOI W3 CHCTeM, UCTHHHA U Ha Jpyroil. OTHOIeHne

A= B OLIPEJICJIACTCH AHAJIOIMIHO.,

OJHUM 13 TJIABHBIX JIJIsl PA3JIMYHBIX KJIACCOB JIMHEHHBIX TPYII sAB-
JIETCS BOTIPOC O COOTBETCTBUN MaJibIieBa: MEPEeHOCUTCST JIM WX DJIEMEH-
TapHas 9KBUBAJEHTHOCTH 1-#i cTynenn Ha Kosbiia kKoabdunuentos? Co-
rmacao K. Bugena |2] coorBercrsue Buimonusercs mis koger, NT'(n, K)
(n > 3) HUIBTPEYTOJBHBIX 1 X N-MATPUIL (C HYJISIMUA HA U HAJ| TJIABHOI
JIMArOHAJIBIO) HAJl ACCOIMATUBHBIMU KoJbllamu K ¢ eqununeii. JJokasza-
HO, YTO JIEMEHTapHAs IKBUBAJIEHTHOCTH 2-# crynenu kosel, NT (n, K)
Ha/J[ aCCOIMATUBHBIME KOJIBIIAME C eJIMHUIIEf, BOOOIIE TOBOPs, He Iepe-
HOCHUTCST Ha, KOJIbIIA, KO DUIIMEHTOR.
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Teopema 1. I[Iycmv K — accoyuamusmoe, Ho He KOMMYMAMUBHOE KOND-

uo ¢ edunuyet. Tozda cywecmsyem makaa dopmyaa 2-G cmynenu @,
ymo ¢ € Th(NT(n, K)), no ¢ ¢ Th(K).

[Ipu ycaoBuu KOMMYTATUBHOCTH KOJIbIA KO3 duimenros K cooT-
percrBre MasiblieBa [EepeHOCUTCS Ha, IPUCOEIMHEHHBIE TPYIIILI KOJIbIA,
NT(n, K) (onn uzomopdubl yaurpeyrosbhoii rpynmne UT (n, K)) [3] u
Ha acCOIMMPOBAaHHBIE KOJbIa JIn. B obmeMm ke ciaydae cooTBeTCTBHE
MautbrieBa 3/71ech Hapymmaercs [4].

Criucok urepaTyphbl
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BekTopHable naBapuaHTbl G 1 Spin; Haa 6€CKOHEYHBIM
II0JIEM HEYETHOU XapaKTePUCTUKM

A. H. 3ybkoB

Nucturyr maremaruku umenn C. JI. Cobosesa, CO PAH, Owmckuit dpummasr, Omcek

VckitounTesibHasg npoctad rpymnmna (o sBJsSeTCs TPYIIOR aBTOMOP-
dusmon anredpnr okronnonos O. Ilockonbky G coxpansier HOPMY aJ-
reoper O, a 3HAYNT ¥ aCCOIMUPOBAHHYIO ¢ HEll HEBBIPOXKICHHYIO OWJIH-
Heitnyio popmy, Gy gapisiercs noarpynmnoi rpymnmnsl SOg. OTMernm, 9To
Go nexut B oarpytme Stabso,(1lo) ~ SO7 u SOg copepKuT noArpyi-
y, uzomopduyio Spins. [ocrennee oznagaer, aro O MOXKHO OTOXKJIe-
CTBUTH ¢ 8-MEPHBIM CIIMHOPHBLIM IIPEJCTABICHUEM SPiny.

ITycts G — 310 Jnbo rpynma Ge, mubo Sping. ['pynmma G jpeiicTBy-
er JuaroHaJibHO Ha npoctpancTBe m komuit O. Bosnukaer ecrecrBen-
HBIIl BOIIPOC: HAWTHU MOPOXKIAIONINAE aJIreOPhbl BEKTOPHBIX MHBAPUAHTOB
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K[O™]Y. Buepsble takoe onucanue 6b110 1oaydeno s pabore 1] B ciy-
yae, korja char K = 0. BoJjiee KoHIENITyaJbHOE JIOKA3aTEILCTBO MIPUBE-
nero B [2].

B ciydae nosist HEHYJIEBO# XapaKTEPUCTUKU €IMHCTBEHHBIMU PE3YJib-
TaTaMH TaKOIo COPTa ObLIM ONMUCAHKUS MHBAPUAHTOB HECKOJBKUX BEKTO-
POB 1 KOBEKTOPOB, TIOJIyI€HHBIC B |3] /1151 Beex Kyaccuaeckux rpyiir. dro
KacaeTcst ¢pOpMyJIMPOBAHHON BBITIE TPOOJIEMBI ONMUCAHNST MHBAPUAHTOB
Go u Sping, wim 60J1ee MUPOKO, MPOOIEMbI OIUCAHKUS BEKTOPHBIX MHBA-
PUAHTOB MPOCTBIX UCKIIOYUTENbHBIX IPYIH HaJl (6ECKOHEUHBIM) MOJIEM
KOHEUHOI XapaKTepucTuku, To 3a nociejanne 30-40 jer He ObLIO HUKA-
KUX CEPbE3HDBIX ITPOJIBUKEHUIA.

B noksaze Gyer mpejcraBieH OpUrMHAJIBHBIN MeTos (paspaboTaH-
ubtii copmectno ¢ U. II. [llecrakoBbiM), HUCHONB3YIONHIA TEOPUIO MO-
nyneit ¢ xoporieit dpunabTpalmeii, reoputo Jiyn MydaHT U MOLYISIPHYIO
apoitcreennocTh Xay (Howe). Mbl nokaxxem, 4ro onucanue BEKTOPHBIX
(G-MHBapMAHTOB MOXKET ObITh CBEJIEHO K OIMCAHUIO MOJUINHEHHBIX (G-
naBapuanTos. Jlajee, monununeiinbie G-UHBAPUAHTEI MOI'YT OBITH IIOJTY-
YeHbl 13 nHBApUaHTOB Tpymbl SO7, JeficTByomeil Ha BHENHel ajredpe
A(V), tne V' — npsimast cyMMa HECKOJIBKUX KOMHil 6eCCIeJOBBIX OKTOHMU-
onoB. K coxaJiennto, cBsa3b S(O7-unBapuanToB ¢ (G-uHBapuaHTAMU Ha-
CTOJILKO HETPUBHAJbHA, 9TO WCKJ0YAET JIOOYI0 BO3MOKHOCTH TPSIMBIX
BbIUuCIeHU. BMecTo 9TOro Mbl MCIOJIB3yeM 3JIETaHTHYIO MPOIEILYPY,
IIO3BOJIAIONIYIO MOHMXKATH CTelleHb MHBAPUAHTOB 0e3 KaKuxX-Obl TO HU
ObLJIO BBIUMCJICHHUIA.

Teopema 1. (A. H. 3yoxos, U. II. lllecmakos) ycmv G — amo au-
6o epynna Go, aubo Sping. Ecau charK # 2, moeda anecebpa K[O™]¢
noposcdena aremenmamu, cmenenu we eviwe 4. Boaee mozo, amu no-
pootcdarougue me oce, wmo u 6 cayyvae char K = 0.
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AnrebpamvecKnii oaxoa K ypaBHEHUAM
C YaCTHBIMU ITPOU3BOJHLIMU

O. B. Kanmnos

NucturyT BhiuncauTeabaoro mogeanposanns CO PAH, KpacHospek

PaccmarpuBaercs: beckoHednoMepHoe npocrpancTBo K orobpaske-
HUl W3 cuyeTHOro MHOXKecTBa I’ B 1ojiHoe HOpMupoBaHHOe Tojsie K.
B npocrpancrse K7 BBoAHTCH TOHOJIOr M IPSIMOIO POU3BEICHUS 1 Jie-
KapTOBa cucTeMa KoopauHat. IIponssosbHoit Touke a € K’ comocrasiis-
eTcs JIoKaJibHasg ajredpa J, CXOJANINXCA CTEIEeHHBIX PsIoB. KaxKiblit
psi U3 F, 3aBUCUT OT KOHEYHOI'O HKCJIA, NEPEMEHHBIX, OJHAKO YHUCJIO
TUX TEPEMEHHBIX MOXKET ObITh KakK yrojHo 0oJibiuM. C MOMOIIBIO Psi-
JIOB U3 JF, BBOJATCSA aHAJUTHIYECKHE (DYHKIMH HA OTKPBITHIX MHOXKE-
creax npocrpancrsa K v ananmnTudeckne oTobpaskenus JaHHOTO MPO-
CTPAHCTBA. DTO TO3BOJISIET ONPEIE/NTh aHAJIUTHIECKNE MHOrooOpasnsi
B K”'. BBoAnTCS MOHATHE HOPMAJIM30BAHHOI CHCTEMBI 0OPA3YIOIINX H/Te-
aJia, anrebpor JF,. [lokazano, 4To Hy/JIM aHAJUTUIECCKUX (DYHKIIM, COOT-
BETCTBYIOIINE HOPMAJIN30BAHHON CHCTeMe, 3a1a10T MHOroobpasue B K.

Nzyuatorcs quddepenippoBanus anredbpbl Fq, ndaddosbr (audde-
perIuaabubie) GopMbl 1 pousBojHbe JIu or atux dhopm. JlokasbiBaet-
cs, 9T0 i pepeHIupoBaHus 0JIHO3HAUHO OIPEJICNIAI0TC JeiicTBUEM Ha,
obpaszytomux ajaredpol J,. BBojsITCS MHBapUaHTHBIE MJI€aJIbl 1 110JMO-
nyiu. Jlajee paccMaTpuBaeTcsi MPOCTPAHCTBO (OECKOHEUHBIX) JIXKETOB
J=K' reT = N,U(N,, x N*), N, = 1,...,n, N - MHO)KecTBO
HEOTPUIIATE/IbHBIX TebIX uncesl. Ha npocrpancTre J BBOjsITCS Orepa-
TOPBI 1OJTHOTO JindpepeHinpoBatns, KaHOHUYeCKe (POPMbI, KOHTAKT-
Hple JuddepeHnupoBainsa 1 CUMMETPUU CUCTEM YpPaBHEHHUI ¢ YaCTHBI-
MU IPOU3BOJHBIMU. OTMeuaeTcs, 4TO 3a/1a91 BHIUYUCICHAS CUMMETPUIL 1
3aKOHOB COXPaHEHUsI CUCTEMbl yPaBHEHUN TECHO CBA3aHbI C TPOOJIEMOit
LIPOBEPKU [IPUHAJIEZKHOCTU dJIEMEHTa aJireOpbl jjaHHoMy JinddepeHiiy-
aJIbHOMY HJieaJIy.

JokazbiBaercst, 9To ecan auddepeHinaabHbie CUCTEMbI TTOPOXK JAI0T
OJiH 1 TOT Ke jaudpepeHiuaabHblil njieas, TO OHU 3a/1al0T OJUHAKO-
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Bble POCTKK HyJIel. 3aTeM ONPEJEesISIOTCS TaKue TOHITHS KaK PeJlyK-
sl Psijla. OTHOCUTEJIHLHO Jupdepennaibioil CUCTeMbl, YCJIOBUSL COB-
MECTHOCTH, IMacCUBHLIE cucTeMbl. [lokazano, aro eciau cucrema S C JF,
naccuBHa, 1o psaj f € F, npuHaJUIeKuT JuddepeHnuajibHOMY Hea-
JIy, TIOPOXKJIEHHOMY CcHcTeMoi S, Torga W TOJBKO Tormga, Korja [ pe-
JYHUPYETCsl K HYJIIO OTHOCUTEALHO S. OCHOBHBIM PE3yJibTaroM padoTh
SIBJISIETCSI TEOpeMa, B KOTOPO yTBEPXKIAeTCs, ITO eciau auddepeHtim-
aMbHAs CUCTEMa YJIOBJIETBOPSIET HEKOTOPHIM YCJIOBUsIM C1a00i paspe-
IIMMOCTH ¥ COBMECTHOCTH, TO OHA ITACCHBHA B HEKOTOPOH TOUKe a € J
1 33J1aeT aHAJATHIECKOEe MHOrooOpasrne B OKPECTHOCTH 3TOH TOUKM. B
KadecTBe IprMepa paccMOTpeHo ypasaenue oo0peit-2Kakoren, onncor-
Balolee MJI0CKUE CTalMOHAPHBIE TeUeHUsI HEOHOPOIHOM KU JIKOCTH.

Ananns 4yuciaa PaIMOHAJIbHBIX TOY€K KPHUBDbIX,
BO3BHHUKAaKOIIINX M3 reoMerTpnm1eCKmux Ko10B T'omnibr

1O. C. Kacarkuna
NucruryT npuk/iajnoit MareMaTuKu U HHMOPMAIIMOHHBIX TEXHOJIOTHIA,

Bantuiicknit dpenepanbubiit yuupepcuter umenu V. Kanra, Kaaununrpan

A. C. KacarkuHna
Bananueiit punnan PAHXul'C, Kaxuauarpan

KoHcrpykiust HEKOTOPBIX KJIAaCCOB KOJOB TpebyeT Kpubbie, 00J1ajia-
IOIIKE JIOCTATOYHBIM YHMCJIOM paldOHAJbHBIX TodeK. [y mocTpoenns
TaKUX KPHUBDLIX BO3MOXKHO HCIIOJIL30BAThL KOJOBLIE CJIOBa MaJiOI'O Beca.
DTUM KOJOBBIM CJIOBAM MOXKHO TIOCTABUTH B COOTBETCTBUE KPHUBbHIE Ap-
tuna — [paiiepa. CooTBeTCTBHE, B CBOIO OUYepeb, MOXKET OBITH MPO-
JIOJI?KEHO JI0 IIOJIKOJIOB, Ha KOTOPBIX JIOCTUraeTCsi 0000IIEeHHbIN Bec XeM-
MHUHTa, U PACCIOCHHOTO Tpou3Bejenns KpubBbix Aprtuna — Illpaitepa.
B pabotre 1npuBojIsiTCS HEKOTOPbIE PE3YJIbTAThI, 1Oy YeHHbIE B I1POIECCE
MOCTPOEHNSA KPUBBLIX, B KOHCTPYKIMH KOTOPBLIX YIaCTBYIOT T'€OMETPH-
geckne Kojpl Lonmst Cr(D,G) Haji KoHeuHbIM 1mosieM Fj, ¢ mapamer-
pamu [n, k.

Jluneitnbiit ko [o1iibl, CBsi3aHHbBIA ¢ 1VIAJKOW HIPOEKTUBHON KPUBOi
C' HaJl KOHEYHBLIM II0JIeM, OIpejesseTcs cieayionmm obpaszom. IlycTsb
C' — abCcoJTTOTHO HEMPUBOAMMAsT TJIaKast MPOEKTUBHAST KPWBasi HAJl MO-
aem I, Iycrs Py, ..., P, — pasnnunble F)-panponaibible Touku Ha C
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u jqususzop D = Py + ...+ P,. dususop G rakoii, aro nocuresn G n D
He mepecekaioTes. JInHeiHoe mpocTpaHcTBO

L(G) ={f € F(C)[(f) + G = 0} U {0}
HOPOXK/JIAeT JIMHEIHOe 0TOOpaXKeHue
Ev: L(G) — o fe (f(P),..., f(P)).

Obpa3 sToro orobpaxkenus ectb Juueitnsiii [n, k|-xkoq Cr(D, G) wan
KOHEYHbIM 1tosieM [,. Ilycrs D, — r-mepublil n0JKOJ| PAlOHAJILHOIO
kojta Tonmibr CL(D, aPsy,), HOCHTENb KOTOPOTO YIOBIETBOPSIET YCIOBHIO

’X(Dr)‘ = dr(CL(D7 aPOO))'

QuieMeHTaM 0a3uca Cg, TOrO MOJIKOJIA OCTABUM B COOTBETCTBUE KPU-
Boie Apruna — [paiiepa Cg, ¢ addunabim ypaBHenuem

v —y; = Ri(x),1 <i<r,

3aech anement R;(x) € U coorBercryer cioBy cg, |1]. Fj-BekTopHOE
npocrpanctBo U C Fym(z) n nojgkos D, CBsI3bIBAET CJIELYIONIEE COOT-
HOIIICHUE:

TTCon(D)(U) = {TTC’on(D) (R) |R € U} = Dra
rie T'r — oTobpazkenue cieja,
Tr: Fym — F,.

Ionxony D, mocraBuMm B coorsercTBue Kpusyto Cp, HaJ mojeM [ym,
3a/laBaeMyl0 pacciaoeHHbIM rpoussejienneM Kpusblx Cg,.TakuMm obpa-
30M, TIOJIKOJTy HAUMEHBIIIEro Beca COOTBETCTBYET KpHUBas HaJl 10J1eM Fiym.
B pabore 2| uccienoBan Tum 9Toit KpUBOil, B JaHHON pabOTe UCCIIETY-
forcst napamerpsl kpuBoit Cp, . [omyuenst cie/ytomnme pe3yabTaThbl.

Ilycrs By — nosie panuonasbubix ¢yukiuit kpusoit Cp . st onpe-
TeJIeHNs KOJIMYIecTBa PalMOHAJIBHBIX ToueK Ha KpuBoilt C'p 0003HAUNM:!

F = Fym(z).

PL = {P|PePp, degP =1}
S = PL\supp Con(D).
[=|{QePL, |QNF €S}
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Tora KoM1IecTBO parMOHAIBHBIX TOUeK pactrpenus Fy /F ompesesi-
ercst 110 (popMmyJie

N(Ey)=p"(n—d,) +1,
rie d, — r-it 0600mennbiii Bec Xemmunra koja Cr(D, aPsy).
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Koneunbie rpymibl ¢ K-U-cyOHOpMAJIbHBIMI BTOPHIMU
U TPETbUMU MAKCUMAJIbHBIMU MOATPYyHHaM7

B. A. KoBaJjgena

Fomesbeknii rocynaperBennbrit yauBepecureT uMenn Ppannucka Crkopunbl, [omennb

Bce paccmarpuBaeMbie B COOOIIEHUN TPYIIBI SIBJISAIOTCS KOHEUHBI-
vu. Cumpos m(G) 0603HaTACT MHOXKECTBO TPOCTHIX JCTATENEH TOPSIIKA
rpytibl G

[Togrpymnma H rpynmsl G Ha3bIBACTCS 2-MaKCHMAaJIbHOI ( BTOPOii MaK-
CHMaJIbHoi/’I) nojarpynmnoit B G, ecim H gaBisiercd MaKCHMAaJbHON IO
I'PYIIOi HEKOTOPO# MaKCHMaJ bHO moarpy bl n3 GG. AHAJIOTTIHO MOXK-
HO OLPEJIEJINTh 3-MAKCHMAJIbHbIC HOJIDYIIIB U T.J1.

PaboTbl, MOCBsIMEHHBIE HU3YUEHUIO N-MAKCUMAJbHBIX —OJIPYIII
(n > 1), cocraBuyin 0OIMMPHOE HAMpaBJIEHWE TEOPHUH KOHETHBIX I'PYII,
oboralieHHoe OOJIbIIUM YUCJIOM TUVIYOOKUX TEOpeM U COjepKaTesibHbIX
npumepos. Tak, mampumep, B pabore F). B. Jlynmenko u A. H. Cxu-
Ob1 |1] 6bLTO TOMTyUeHO OMMCAHUE TPYII, BCE 2-MAKCHMAJbHbBIC WK BCE
3-MaKCHMaJIbHBIE TIOATPYIITHI KOTOPBIX SIBJISIIOTCST CyOHOPMAaJIbHBIMH.

Hamomuunm, uro nojarpynna H rpynnsl G HazbiBaercs U-cyOHOpMAIb-
noii B cmpicae Keresst |2] nnn K-U-cybropmadiproii |3, c. 236 8 G, ecan
Haiigercs takas nenb noarpynn H = Hy < Hy < --- < H; = G, gro
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aubo H;_y wopmanbha B H;, mub6o H;/(H; 1)y, cBepxpaspernma st
Beex ¢ = 1,...,t. 3ameTuMm, 4TO Karkjast CyOHOpMAaJbHas TOJIDPYIIa,
siyisiercst K -U-cyornopmadgibroit. OOpaTHOoe yTBep:KieHne, Kak MOKa3bl-
BaeT MPUMEp CUMMETPUIECKON I'PYIIbI CTEIeHn 3, B 00IeM caydae He
SIBJISICTCSI BEPHBIM. DTO 3JIeMEHTapHOE HADJIIOJICHIE, a TAKXKE PEe3y/IbTa-
Thi paborel [1] jenaror ecrecTBeHHON 3ajady 06 ONUCAHUM TPYIIN, BCE
BTOPbBIE JIKOO BCE TPEThU MaKCHMAaJbHbIE HOAIPYIIBI KOTOPHIX sIBJISIOT-
ca K-4U-cyOGHOpMaIbHBIMU.

OnucaHue rpyiin, Bce BTOPbIEe MAaKCUMAaJIbHbBIE IOATPYIIIbI KOTOPBIX
siBJistiorcst K -$-cyOHOopMasibHbIMU, BOCxouT K pabotre [4]. U3 [4, Teope-
ma C| ciemyer, 9T0 Bee 2-MaKCHMAJIbHbBIE TIOJTPYIILI IPYTIbl G sIBJIS-
forca K-4-cybnopmasbabiMu B (G B TOM U TOJILKO B TOM CJiydae, KOrja
G mmibo cBepxpaspermma, JInbo siBJIsIeTCs MUHIMAJILHOM HecBepxpaspe-
MIMMO# IPyINoii ¢ abesieBbIM CBEPXPa3PEIIMMbIM KOPaINKAJIOM.

[TockombKy Kaxk/as MOJArPYIa CBEPXPa3pernMoil IPyInbl SBJISeT-
csi K-$-cybHopmaJsibHOM, TO JIJIsI OIMUCAHKS PYIIIT, TPEThU MAKCHMAaJIb-
HbIE TIOJIIPYIITHI KOTOPBIX sABJIsitoTcs [ -LU-cybHOpMaibHbIMU, HEOOXO/ 1~
MO PacCMOTPETh JIMIIb CJIydaii, KOrjaa I'PYIa He siBJIsSeTCsl CBepXpaspe-
mumoii. Ho B aToM cyuae, BBy [4, Teopema Al |7(G)| < 4. Onucanue
OMIPUMAPHBIX HecBepxpaspenmMbix rpynn ¢ K-U-cybHopmaabHbIMU
3-MaKCUMaJbHBIMU TIOJrpyamu jaer Teopema 1.2 u3 [5]. Tlosnoe onu-
caHmre HecBepxXpasperuMoit rpymibl (G, Bce TpeTbU MaKCUMaJbHbIE TTO]I-
IPYIIBL  KOTOpO# spisdorcs K -i-cyOHOpMabHBIME, I CIydacB
I7(G)| = 3 u |7(G)| = 4 nonyueno B [6]. B wacrHoCTH, KaK Ciepyer
u3 |6, reopema BJ, necsepxpaspeinumasi rpyna G, y koropoit |7(G)| = 3
U BCE TPETbU MaKCHMAJbHBIE MOAIPYIIbI SBASIOTCA K -4-cyOHOpMAIL-
HBIMY, (-IHACTIEPCHBHA JIJIsT HEKOTOPOTO YTOPSIIOYEHUsT ¢ MHOMKECTRA,
7(G). B ciyuae ke, Korja nopsiJlok Hecpepxpasperumoil rpyuib G
IMeeT JeThIpe MPOCTHIX JEJUTENs U BCe TPEThbH MaKCHMAaJbHBIE ITOJI-
rpyuinbl u3 G apisorcea K-$-cyonopmasbabiMu, G auctepcusta 1o Ope
6, Teopema C].
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HccaenoBaHue BepXHUX I'PAHUIL
CyIIIECTBOBAHUS MIP-KOIOB

C.I'. Konecuukos, O.B. IlonrgaanHa
Cubupckuii rocy1apCcTBEeHHBIH aA3POKOCMUYIECKIIT YHUBEPCUTET

uMenn akanemuka M. @. Pemernena, KpacHosgpck

K.C. Ocwurmos
3A0 «PTK-Cubupn», Kpacuospck

IIycrs V' — JmmHeilHOe 1HPOCTPAHCTBO Pa3MEPHOCTH 1. HaJl
nosem GF(q). Hnsa Beskoro moavuokectsa M C V' ompenenum ma-
pamerp d — MHHAMAJHHOE KOJOBOE PACCTOSHHIE — PABEHCTBOM
d= win_|al

xeM, x#0
rjie ||z|| — Hopma BekTopa — YMCII0 OTJIMYHBIX OT HyJIsi KOODJIMHAT BEK-
TOpA T.

Onpenenenne 1. Jlunetinoe nodnpocmpancmeo U C V' pasmeprocmu
k ¢ mMunumasvrom £0006vM paccmosnuem d Ha3vl8aemcesa SUHETHb LM
Kodom ¢ napamempamu [n, k. d),.
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Coryracro m3BectHoit Teopeme CuHTITOHA TapaMmerphl n, k, d mpons-
BOJILHOT'O JinHeitHOro KoJia U yjoBJieTBopsitoT HepaBeHCcTBY n+1 > k4.
JInneinoie KOIbl, st KOTOPBIX JTOCTUTAETCS PABEHCTBO, TO €CTh d = n+
1 — k, waspBarorcas  wmdp-kodamu. Ilpm  duxkcupoBanHOM
q MApP-KOJbl cymiecTByioT st Bcex k, 1 < k < n, korma n < g + 1.
Yike [pOJIOJIKUTEJIbHOE BpeMsi He JlI0Ka3aHa W He OIPOBEPrHYTa
CJIeTY FOITast

I'mmore3a 1. Ilpu neuwémmom q, a maxosce npu wémmom q, ecau k #
3,q—1, xoda ¢ napamempamu [q+2, k,q+ 3 — k|, ne cywecmeyem; npu
wémmom q u k = 3 uau k = q—1 ne cywecmsyem xoda ¢ napamempamu
lq+3,k,q+4— k], (em., manpumep, [2, c. 319]).

B [1, c. 26] u |2, c. 321] ormeuaeTcs, UTO THIOTE3a JIOKA3AHA [T
Beex k npu g < 11 u juis yobbix ¢, korja k < 5. C ucrnoJsib3oBaHneM
BBIUNCJICHUI Ha KOMIILIOTEPE aBTOPaMu JIOKa3aHa

Teopema 1. I'unomesa cnpasediusa das Awbozo k, xoeda q = 13, u

ora k =6, xoeda q = 16,17.

[lepsbiit aBTop mojyepxkan rpaaroMm PODU (mpoekr 16-01-00707).

Criucok nmrepaTyphbl
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Nrsa muoxkecrBa
1 KPUTEPUii eJIMHCTBEHHOCTN PEIeHNs CUCTEMbl ypaBHEHUMN
110 IIPOU3BOJILHOMY HEU3BECTHOMY

O. I0. Konsicos

Hexkapros Hayduen IlenTnp, Bapna

Dsiement ap muoxkecrsa A={a, : n€n} juHeRHOro POCTPaAHCTBA LA
HaJ, mojieM X Ha3bIBAeTCA JIMHEHHO He3aBUCUMBIM 3JIEMEHTOM, MIJION
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MHOXKeCTBa A, ecin 41000e OTHOIIECHUE JINHEHHOW 3aBUCUMOCTH JIEMEH-
TOB MHOYKECTBa,

anan =0 (aneA, anX) pieuér xp =0 (k € n).

nen
CBoiicTBa UIJIbI MHOXKECTBA

CsoiicTBo 1. lria MHOXeCTBa OTJIMYHA, OT HYJIEBOI'O 3JIEMEHTA JIU-
HEUHOI'0 IIPOCTPAHCTBA.

CsoiicTBo 2. lry1a MHOXKECTBa He IIPUHAJJIEXKUT JUHEHHON 00071019~
Ke OCTAJIbHBIX IJIEMEHTOB TOT0 MHOXKECTBA (N02MOMY U HA36AHA Ue-
201, mopuawet u3 06040wKY) WK, JIPYTUMU CJIOBAMH, UTJIA MHOXKECTBA
He BbIpaXkaeTcs B (popMe JIMHEHHO! KOMOMHAIIMN OCTAJIbHBIX 5JIEMEHTOB
MHOXKECTBA.

Orcroma ciaeyer, 9To 0007 9JeMEHT MHOXKECTBa, HE SIBJISTIOIIUICS
UIJION, eCTh JiMHeliHast KOMOMHAlMs ¢ HEeHyJeBbIMU KO3 ]uiimeHramu
JIDYTUX 3JIEMEHTOB, He SIBJISIONMIMUXCS UTJIAMHU.

CsoiicTBo 3. Mrya MHOXKeCTBa BKJIIOUEHA B J1I00YI0 MAKCUMAJILHYIO
JIMHEHHO HE3aBUCUMYIO CHCTEMY 3TOI'0 MHOXKECTBA.

CsoiicTBo 4. B 11000M MHOXKECTBE JTUHEHHOTO MPOCTPAHCTBA KOJIH-
YeCTBO UIJI HE MOXKET ObITh 00JIbIlle Pa3MEepHOCTH 3TOTO IIPOCTPAHCTBA.

Teopema 1. Heussecmmniii Ty onpedesaemcsa 00HO3HAYHO U3 CUCTTLEMDL
AUHETHDT aszebpauveckur ypasnenuti Ax=b, b#0 mozda u mosvko
moezda, kozda coomeemcmeyruul emy cmosbey, ay ABAACMCH U2A0T
MHONCECMEA CMOAOU06 MAPUUDL cucmemb A.

CanencrBue 1. Bce neussecmmvie 0onpedesstomes 00HO3HAYHO U3 CU-
Cmemovl NMUHETHBLT aA2e0PauveckuT YpasHenut mozda u mosvko moezda,
Koeda 6ce cmoabubL ABAAOMCA ULAGMU MHOACECTNEA CMOADUOE MAM-
PUUDL CUCTNEMDBL UL, OPY2UMU CAOBAMU, MAMPUUE — AUHETHO HE3a0-
BUCUMAA CUCTNEMA CEOUL CMOAOU0E UAU, IPYLUMU CAOBAMU, MATPULA
NOAH020 PAH2A.

Teopema 2. Cucmema aunetinwr arzebpauveckuxr ypashenuts Ax=Db
ne umeem peuwenuts mozda u moavko moeda, kozda eexmop-cmonbey b
ABAAETCA U2A0T MHONCECMEA CMOAOU0E PACULUPEHHOT MATNPUUDL CU-

cmemo, (Alb).

Bee nokasaresbeTBa MOXKHO mpounTath B |1].
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Crincok nurepaTyphbl

1. O. FO. Konbico. U nentudnkalinst mocpecTBOM MOIe el TMHEHHOM
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C.

O pentéTouyHbIx N30MOP(pU3MaX MATPUIHBIX KOJIEI]

C. C. KopobkoB

YVpaJbCcKuil TOCyIapCTBEHHDIN MeJaroruueckuii yuupepcuTer, ExkarepunOypr

[Iycts R u R’ — jBa accolaTUBHLIX KOJIbIA ¢ U30MODP(HBIMU pe-
merkamn nogroster; L(R) w L(R') coorBercrBerno. Obo3HATIM M30MOD-
dbusm pemérku L(R) na pemérky L(R') uepes ¢ u Ha30BEM ero peé-
TOYHBIM H30MOpdU3MOM (IpoeKTHpoBanueM) Kojiblia R Ha Koo R
Koo R nepeobosnaunM kKak R? 1 HA30BEM HPOEKTUBHBLIM 00pa3oM
KoJiblla [2. Byjem roBopuTh, 4To KOJIbIO R PeréTouHo onpejessieTcs,
ecsin u3 uzomopdusma pemérok L(R) = L(R?) Bcerja ciejyer u30Mop-
dusm kosern, R = RY.

B Teopuu KOHEUHBIX KOJIEIl BaXKHYIO pOJIb UI'PalOT KoJbla [aJya
M MaTpuUYHbIE KOJbIA HaJl HUMH. Permérodnbie u30MOpPQU3Mbl
kosern [amya m3yvanucs B pabore [1]. Cormacuo (Teopema 4, [1]), ec-
m R=GR(p",m), tnen > 1, m > 1, a ¢ — NpoeKTUPOBAHUE KOJIbIA
R na xomwiio RY, o R = R”.

[Tycrb koub110 R siBssiercst KoJibiiom KBajparabix marputl, M, (K) no-
pajgKa n > 2 naj koabnoM Lamya K = GR(pF,m). Ecm k = 1, To
KOJTbII0 K siByisiercst KonedubiM ojieM GF(p™). B arom cirydae Kosbiio
R moxHo paccMaTpuBaTh Kak aJredpy MaTpuIl HaJ KOHEUHBIM TOJEM
K. Pemérounas onpejie/isieMocTb MaTPUUHONR ajreOpbl HaJl 1OJIEM J10-
KazaHa B paborax |2, 3]. OJHAKO B ciiydae acCOIMATUBHBIX aaredp pe-
METOUHO M3oMopdHbIe aaredpsl A u AY npuHATO cunTaTh ajredpamn
HaJl OJIHUM U TeM ke 1ojieM. [Ipn paccMoTpeHun penéroaHbiX H30MOP-
busMoB KoJier anpuopu He Tpedyercs, 4Toobl R u RY ObLIN KOJbIaMU
OJIHOI U TOW K€ XapaKTePUCTUKMU.

B nannoit pabore paccmarpusaercst Kosibiio marput, R = M, (K), e
n>2 K=GR(p" 1), k> 1 Bosrom ciyuac K = Z/p*7Z, L(K) —
nemb JUIMHbL k 1 R — KoJblo xapakrepucTuku p*. OCHOBHBIME pe3yiib-
TaTaMu PabOTHI SBJISTIOTCST CJIEIYIONNE TEOPEMBbI:
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Teopema, 1. ITycmv R = M, (K), 2de K = GR(p*,1), n > 2, k > 2.
ITyemv © — npoexmuposanue xorvua R na xorvuo RY. Tozda cnpased-
AUBDL CALOYOULUE YMBEPIHCICHUA:

1) R = R;

2) (Rad R)¥ = Rad R?;

3) (e)? = (€'}, ede e, €’ — edunuyn xoaey R u RY coomsememeenno.

Teopema 2. Ilyemv R = Ry + --- + R, 2de R, = M,,(K)),
K; = GR(p",1), n; > 2, k; = 2 (i = 1,m). IIycmv o — npoex-
muposanue xoavua R na xoavyo R?. Tozda cnpasedauevi caedyroujue
ymeeprcdenus:

1)R*=R{+---+ R uR =R, (i=1,m);

2) RY = R.
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HoBas koHCTaHTaA
B CYNIEPUHTYUIMOHUCTCKOI jornke L3: akcmomarTuka

A. K. KomieeBa

VaAMypTcKuit TocyTapcTBEHHBIH YHUBepcuTeT, KeBck

[Tyctb Fm — wMHOXecTBO ((OPMYyJI CTAHJAPTHOIO ITPOIO3UIAO-
HAJIbHOTO  s3bIKa. (OOOraTuM  SA3bIK  JIONOJHUTEIBHON  JIOTHYeCKOi
KOHCTaHTO#N .

(p-JIOTUKOI HAa3bIBAECTCsI MHOYKECTBO L (POPMYIT PACIIUPEHHOTO SI3bIKA,
BKJITOUatonee Int u 3aMKHYyTOe OTHOCUTEJIHHO IpaBuii modus ponens
U TIOJICTAHOBKM.

p-yioruka L Ha3bIBACTCs KOHCEPBATHBHBIM PACIIMPCHHEM JIOTUKH L,
eciim L C L w jiist Besikoit ancroit hopmynnt A ns A € L cienyer A € L.
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p-noruka L nasbiBaercss noanvim no I C. Hosukosy pacwuperu-
em jioruku L, eciim L koncepBatuBHa HaJ L n Jijisi jg1000# (hopmMysib
A e Fm(p) \ L, g-noruxa L + A uexoncepsarusna naj L.

B paborax |1, 2| cynepunryurnmonucrckas (c.u.) sornka L3 BBenena,
KaK JIOTMKaA BCEX KOHEUHBIX KOPHEBBIX YaCTUIHO YIOPSIOUYEHHBIX MHO-
JKECTB 1IyOUMHbI 3 ¢ HAuOOJILIIUM JEMEHTOM U JIOKa3aHo, 4ro L3 =
Int+ kc+ bds, e akcuomst bds := p1 V (p1 — (p2V (p2 = (p3V —p3))))
(orparwanress ryouusl He bosiee 3); ke := —p V ——p (caabbiii 3akoH
MCKJTIOYEHHOIO TPEThEro ).

[Tox mpobaemoit HoBukoBsa st L3 monnMaeTcst onucanye Kaacca Beex
nosiebix 10 HoBukoBy paciiupenuit (momosaennii) L3 B KOHKpET-
HOM DPACIIUPEHNN si3bIKa, B PACCMAaTPUBAEMOM CJlydae — C HOBOIW
KOHCTaHTOHN .

MonensiMu -JIOTHK SIBJISTFOTCST TaK HA3BIBAEMBIE (- ULKAAbL, TO €CTh
IIKAJIbI C BBIJICJICHHBIM KOHYCOM, B KOTOPOM OIIPeJIeJIEHHBIM 00Opa3oM
WHTEPIIPETUPYETCsT KOHCTAHTA.

B pabore [3] ycranoBsieHo, 9TO CyIECTBYeT POBHO MATH MOJHBIX IO

AKcrnoMaTHKa 9TUX PACIIUPEHUH 3a81aeTCsT CIIEIYIONINM 00pa30M:

Ly = L3+ —y;

Lo=L3+ ©;

Ly =L3+-—p+¢— (AVA);

Liy=L3+- 9o+ @ —bdy+ (AV (A — p));

Ly =L3+- 9o+ ¢ —=bdy+ —AV(A—= o) AN((p = A) = A) —
-9+ (A= B)V(B—=A) V(A= p) V(B— o).
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06 m3omopdu3zmMax NpocThIx 14-MepHBIX
aarebp JIm xapakrepuctuku 2

M. N. Kyzuenos, H. I'. Yebouko

Hwuxkeropoackuii rocynapcrsennbiii yuusepeuter, Huxknunit HoBropos

[IpocrpancTBo  JloKaJIbHBIX — jgedopmanuit  aaredpor  JIu  Tuma
Gy = Az naji nojem xapaxrepuctuxu 2 umeer pasmepuocts 20 [1]. Asro-
paMu JIOKJIa [ JIOKA3aHO, YTO I10babHbIe JedopMalul n30MOPMHbI O/
HOW ™3  JIByX  HEOIPAHWYEHHBIX  MPOCThIX  ajaredbp  Jlu
(L1, [, |+ 1), (Lo, [, ]+ o), tue o; € Z*(L, L), u umeior cie-
JIYIOIINE PeaJn3alliu.

Anrebpa Jlu As umzomopdua asrebpe JIu KapTaHOBCKOIO THUIIA,
S(3:1). Iycrs w = (1 4+ z12973)dr A drg A drs. Tabauna ymuoxKeHust
asirebpbl S(3 : 1, w) B Gazuce

€ 0y = (1 + 212973)03, €0y 0y = (1 + 212223)0s,

€—ar—as—ay = (1 + z12223) 0,
hi = 2101 + .1'262, hy = 290, + 3735'3, Cay = xlﬁg, o, = 33281,
Cay = 37283; C_ay = 373827 Car+ay — 371837 C_ai—ay = 563817
€as = D12(012973), €aytay = Da3(117223), €aytastay = Dis(T12223),

rne Di;(f) = 0i(f)0; + 0;(f)0;, coBnanaer ¢ rabuuneit ymuoxenus Ly
B Da3uce, COOTBETCTBYIOIIEM CHCTEeMe KopHei As.

Aurebpa JIu As naji HojeM XapaKTepUCTUKH P = 2 TakKe U30Mopd-
Ha raMusIbTOHOBOI anredpe Jlu H(4 : 1). PaccmMorpuM ramMuibroHOBY
anrebpy Jlm H(4 : 1,w), w = (1 + x123)dxy A dog + dxs A dzy. Tyers
A= A(4:1) — anrebpa pazenennnix creneneit, A = A/(1) — rammn-
TOHOBa ajredpa JIu co ckobkoii [lyaccona,

{fi9} = (L 4+ 2123)(01 fO39 — O3f019) + (O2fOsg — O4fDag).

IIpocras asrebpa Ju H(4 : 1,w) asaserca noganredpoit (A, {, })
¢ bazucom
hy = @123 + Toxy + 1220324, hy = 2173,
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€y = T2, €y = L2T3, €ay, = L1L3T4,
€C_aj—ay — L1, €E—q; = T1X4, Cay+ay, — L2X3T4,
€_ay—a3 — L3, €az = L1X2, Caytay — L1T2X4,
€—a;—az—a3 = T4, €_q3 = T3L4, €q +taytaz — L1T2X3.

Tabuuna ymuoxkenust H(4 : 1,w) coBuajaer ¢ rabuuueii yMHO-
Kenust Lo.

Pabora BbinosHena 1npu nojjepxkke Munucrepersa HayKu 1 06pazo-
Banus Poccun (roczakas, npoekt 1.1410.2014/K).

Criucok mrepaTyphbl

1. H. I. Yebouko. dedopmanuu Kiaccudeckux ajaredp Jlu ¢ ojgHopo/i-
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CBoiicTBa CYeTHO KATErOPUYHBIX TE€OPUii
KOHEYHOTO PAHTa BBINYKJIOCTHU

b. IT1. Kynneuios
MeKnyHApOIHBIH yHUBEpCUTET NH(MOPMAIMOHHBIX TeXHOJIOTHH, ATMATHI

Hacrostimas pabora KacaeTcs HOHATUSA CAGO0T 0-MUNUMAALHOCTIU,
epPBOHAYAJILHO TUIyOOKO uccienoBannoro B [1|. [logmuoxkectBo A su-
HEHHO ynops09eHHoi CTPYKTYPhl M Ha3bIBAECTCS 6blNYKAbILM, €CITU JIJIS
mobbix a,b € A u ¢ € M Besikuit paz koryia a < ¢ < b Mbl uMme-
eM ¢ € A. Caabo o-munumarvhoti cmpyxmypoti Ha3bIBACTCS JTUHEIHHO
yropsiiodennas crpykrypa M = (M, =, <, ...) Takas, 9T0 JIoOoe OIpe-
sesmmoe (¢ mapameTpamu) MoJMHOKECTBO CTPYKTYPbl M siBiisteTcst 00b-
eJIMHEHUEM KOHEYHOIO YMCJIa BbIIYKJLIX MHOXKeCTB B M.

Panr Boinyksioctr (pOpMYJIbI C OJIHON CBOOOIHOM IIepeMeHHOil BBeIeH
B [2], ciabasi oproronasbrocts 1-rutios — B [3], (p1, p2)-cekaropbi jyist
Heasirebpanueckux l-tunos p; u py — B [4]. Iyerb A C M,
p1,p2 € S1(A) — meanreOpanmueckue He €J1abO OPTOTOHAJBHBIE THIIBL.
Mbl  roBopuMm, urto A-ompenenumas dopmyna  ¢(xr,y) ABISETC
(p1, p2) —cexamopom, ecam cymecrsyer a € pi(M) rakoit, aro ¢(a, M)
C po(M), d(a, M) womysio w §(a, M)~ = po(M)~. Ecan 1(z,y),
®o(x,y) — (p1, P2)-CEKATOPDI, TO MBI TOBOPUM 9TO ¢ (X, y) MeHbuwie, wem
¢o(x,y), eciu cymecryer a € py (M) raxoii, aro ¢1(a, M) C ¢o(a, M).
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Teopema 1. [Tycmv T — cuemmo Kamez20puuHas cAabo 0-MUHUMAALHAA
meopus Konewrnozo panea svinyrsocmu, p,q € S1(0) — nearzebpaune-
ckue we caabo opmozonasvhvie munv. Tozda RC(p) > RC(q) < das
a06ozo (p, q)-cexamopa R(x,y) cywecmeyem D-onpedeaumoe ommowe-
nue axsusasenmmocmu E(x,y), pasbusarowee p(M) na beckoneunoe
YUCA0 OECKOHEUHBIT GUNYKAVT Kaaccos, mak wmo f(x) := sup R(xz, M)
AGAACMCA Konemanmoti na xascdom E-waacce.

Caencrsue 1. [Tycms T — cuemmno kamezopusnai caabo o-MUHUMAAD-
HaA MEOPUA KOHEUH020 panea evnyriocmu, p,q € S1(0) — neanzebpa-
uneckue ne caabo opmozonasvroie muns.. Tozda RC(p) = RC(q) < cy-
wecmeyem  (p,q)-cexamop — R(x,y)  maxod, wmo  dynkyua
f(z) == sup R(z, M) asasemca 10kaivro Monomonnot (1e A0KaAbHO
koncmanmot) na p(M).

Agrop nojyiepxkan rpanrorm KH MOH PK (nipoekr 0830,/T'®4).

Crmcok aurepaTyphl

1. H. D. Macpherson, D. Marker, and C. Steinhorn. Weakly
o-minimal structures and real closed fields // Transactions of
the American Math. Society. 2000. V. 352.
P. 5435-5483.

2. B. Sh. Kulpeshov. Weakly o-minimal structures and some of
their properties // The J. of Symb. Logic. 1998. V. 63.
P. 1511-1528.

3. B. S. Baizhanov. Expansion of a model of a weakly o-minimal theory
by a family of unary predicates // The J. of Symb. Logic. 2001.
V. 66, P. 1382-1414.

4. B. Sh. Kulpeshov. Criterion for binarity of Ny-categorical weakly
o-minimal theories // Annals of Pure and Applied Logic. 2007.
V. 45. P. 354-367.
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HeabeneBbl KOMTIO3UIIMOHHBIE (PAKTOPHI KOHEYHOM T'PYIIITHI,
BC€ MaKCHUMAJIbHbBIE MOJITPYIIIThI
HEYETHBIX WHJIEKCOB KOTOPOIl XOJIJIOBHI

H. B. MacJaosa

Nucruryr maremaruku n mexaankn mmern H. H. Kpacosckoro YpO PAH,

Vpaabckuit penepanbhbiit yauBepcutet, ExarepuaOypr

. O. PeBun

Nucruryr maremaruku nmenn C. JI. Cobonera CO PAH,

HoBocubupckuit rocyapersennbiit ynusepeurer, HoBocubupck

[Moprpynmna H wonewnoit rpymnnbl G Ha3bIBAETCS 0440601, €CIIN ee
nopsiiok |H| n unneke |G : H| B3anMHO TPOCTHL.

B [1] 6b110 mosTyUeno omnmcanne KOHETHBIX PA3PEIINMBIX PYIII, BCE
MaKCHMaJIbHbBIE TTOAIPY Tl KOTOPIX XOJUIOBBI. B [2] 6blian onmucanbr Hea-
OeJieBbl KOMIIO3UIIMOHHbIE (DAKTOPHI KOHEUHBIX HEPA3pelninMbIX DY,
BCE MAKCHMAJIBHDIE MOATPYIIIBI KOTOPBIX XOJIOBbI. OCHOBHBIM De3yiTh-
TaTOM HACTOAIIEH PAOOTDI SBJIACTCS CJIEJTYIONTA

Teopema 1. (i) Heabeaesor koMnosuyuonmve Gaxmopo, epynnol, 6ce
MAKCUMANDHBIE NOJZPYNNLL HEUEMHBLL UHIEKCO8 KOMOPOTl TOALOGYL, CO-
deporcamca 6 caedyrowem Cnucke:

(1) PSLy(2Y), 2de | > 2;

(2) PSLy(p"), ede p — nenwemmnoe npocmoe wucao u aubo | = 2% > 2,
aubol =1 up=-+1 (mod 8), aubol =1 up=5,11,13,29,43,59, 61,
67 (mod 72);

(3) PSL3(22v71), 20e w > 1;

(4) PSL5(2"), 2de w ne deaumcsa na 4;

(5) PSL,(p), 2de n — npocmoe wucao @Pepma, p — npocmoe 4ucao
maxoe, wvmo p =3 (mod 4), u (n,q—1) = 1;

(6) PSps(2¥), 2de w > 2;

(7) Sz(2%**1), 20e w > 1;

(8) Ay, 2de n =6 uau n — npocmoe wucio Pepma;

(9) Ji, Mos;

(17) daa kaosrcdot npocmot epynnot S us cnucka nynwkma (i) natidem-
ca epynna G, waxncdas MAKCUMANDHAA NOIDPYNNG HEUeMmH020 UHIeKca
Komopot, xoaroea, maras, wmo Soc(G) = S.
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3aMeTnM, UTO KOHETHBIE Pas3permMble TPYIIbI, BCEe MaKCHMAaJbHbIe
HOJIIPYIIThI HEYETHBIX WH/IEKCOB KOTOPBIX XOJIJIOBBI, TAKXKe ONMUCAHBI B
[1].

Pabota BbinosiHeHa mpu (puHAHCOBOM 1ojiepkke CoBeTa 110 IpaHTaM
[Ipesuenra PO (nmpoekr MK-6118.2016.1), KomruiekcHoii porpaMmbl
dbysnamenTanbubix uccaegosanuit YpO PAH (mpoekr 15-16-1-5) u ITpo-
rpaMMbl TOCYIAPCTBEHHO# MOJJIEPXKKY Be Iy mux yausepcutero PO (co-
roramenne Ne 02.A03.21.0006 or 27.08.2013). TlepBriit aBTop Takxke siBJisi-
ercs 1obejiuTe/IeM KOHKYpCa MOJIOJIbIX MaTeMaTukoB ¢oujia JImurpus
Sumuna “/Iunactus’ 2013 1.

Crincok urepaTyphbl

1. B. C. MonaxoB. KoHeuHble T-pa3pelrMble IPYIIIbl ¢ XOJJIOBBIMU
MakchMasbHbiMK Torpynnamu // Marem. 3amerku. 2008. T. 84,

Ne 3. C. 390-394.

2. H. B. MacsioBa. HeabesieBbl KOMI11031IIMOHHBIE (DAKTOPbI KOHEUHOM
IPYIIIbI, BCE MAKCHMAJIbHbIE MOAIPYIITBI KOTOPOit X0yioBbl // Cub.
mareM. xxypH. 2012. T. 53, Ne 5. C. 1065-1076.

Asromopdusmer AT4(9, 3, 2)-rpacda
A. A. Maxsues, /1. B. ITagyunx

Nucruryr maremaruku n mexannkn umernn H. H. Kpacosckoro YpO PAH,

Exarepunbypr

M. M. XaMrokosa

Kabapauno-Banakapckuii rocyaapcTBeHubiil yHuBepcuTeT, BiagukaBkas

[Iycrs I' — jpucranimoHHO pery/siphubiit rpad guamerpa d > 3 u
6y > 6, > ... > 0; — cobcreennnie 3uavenus . Ilo [1] Bomosnnser-
cs1 pyHIaMeHTATIbHAS TPAHUIA

k k ka1b1
0, + 04 + > -
(1 a1+1)(d ap+1° — (CL1—|—1)2
[Tonoxknum ; ;
br=—-1——1 b =—-1——1_,
1+9d’ 1+(91
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He By iosmbablii rpad, JijIst KOTOPOTO JIOCTUTAETCs] PABEHCTBO B (DYH-
JIAMEHTaJIbHON T'DaHUIle, HA3bIBAETCS IJIOTHBIM. ['pad siBJjsieTcst 1mjioT-
HBIM TOIJIA ¥ TOJBKO TOT/Ia, KOIJa OKPECTHOCTD JII000i BEPIITUHBI B 3TOM
rpade CUIBHO pery/asgpHa ¢ COOCTBEHHBIME 3HAYCHUAMA a1, bt b .

Hucranunonno peryisipabiit rpad I' ¢ MaccuBom repecedeHmii
{117,80,18,1;1,18,80, 117} SIBJISICTCS AT4(9, 3, 2)-rpadom,
AHTHIOIAJIBHOE YacTHOE | nMeeT mapaMeTphl (378,117, 36, 36) u Hersas-
Hble cobcTBeHHbIE 3HadYeHns 9, —9, okpecrHocTn Bepimubl B I u B [
CUJIbHO peryJisipubl ¢ napamerpamu (117,36,15,9). B jgaunnoit pabore
U3ydeHbl aBTOMOP(MU3MBI JUCTAHITMOHHO PEryJspHOro rpada ¢ Maccu-

BoM mepecedennit {117,80,18,1;1, 18,80, 117}.

Teopema 1. ITycmv I' — ducmanyuonio pezyraproiti epag ¢ Maccucom
nepecevenud {117,80,18,1;1,18,80,117}, G = Aut(T"), g — anemenm
uz G npocmozo nopadxa p, Q = Fix(g) u T — anmunodaavroe wacmmnoe
epagpa T'. Tozda w(G) C {2,3,5,7,13}, g undyyupyem mpusuarvroli
A6MOMOPPHUIM AHMUN0DAALHO20 YacmHozo I u p = 2 UAlU 6HNOAMHA-
0mes caedyrouue YymeepiHcoeru:

(1) ecau Q — nycmot epad, mo p = 2,3,7, a ecau ) — anmuno-
danrvroiti Kaace, mo p = 13;

(2) ecau Q) asasemes n-xaukod, mo aubo p =5, n =3, aubo p = 2,
n=6,12;

(3) ecau Q asaaemesa m-xoxaurot, mo p =3, m = 42;

(4) ecau Q codepoicum zeodesuneckuti 2-nyms, mo aubo p = 3,

Q| =54, aubo p=2, |Q] =36s, s <7.

Kak caejcrBue mosyduM, 49TO JIMCTAHIMOHHO peryJsipHblii rpad c
maccuBom mnepecedennii {117,80,18,1;1,18,80, 117} ne siBisiercs pe-
GEpHO CUMMETPUYHBIM.

Pabora nojyiepxkana rpanrom PH® (npoexr 15-11-10025).

Crmcok aurepaTyphbl

1. A. Jurisic, J. Koolen. Krein parameters and antipodal tight
graphs with diameter 3 and 4 // Discrete Math. 2002.
V. 244. P. 181-202.
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Hepazpemumbie Tpynnbl ¢ OunmpuMapHbIMU KOakKToOpamMu
HEHUWJIBIIOTEHTHBIX MOATPYyNII

B. C. Monaxos, . JI. Coxop

lomenbekuit rocymaperBennbiit yausepcurer umenn @. Ckopunsi, ['omesn

PaccmarpuBatorcsi  TOJIBKO — KOHeuHble  rpynnbl.  Kodakropom
nojrpyunbl H rpynust G nazbiBaercs daxkrop-rpynna H/Hg, e
He = Nyea v 1 Hz. Toarpynna @uTTuHra 1 HABOOJBINIAA HOPMAJb-
Has paspernmas mojrpyimna rpyninsl G obosHadatores depes F(G) u
R(G) coorsercrsenno, a |m(G)| — KosMuecTBO pasjuiHbIX IPOCTHIX JI6-
qureneit mopsinika rpynnst G. Ecin |7(G)| = 1, To rpynny G HazbBaior
npuMapHoi, mpu |m(G)| = 2 — bunpumapHoii.

Crpoenne TpymIbl CYyIEeCTBEHHO 3aBUCAT OT CBOMCTB KO(AKTOPORB ee
norpyui. . T. Bepkosuu [1] ucciieoBas rpyiiibl, y KOTOPbIX HEHMJIb-
MOTEHTHBIE KODAKTOPHI MAKCUMAJTBHBIX TTOATPYIII SABJIAIOTCSA Pa3pEITu-
MBIMU IPYTIIAM¥ ¢ HUJIBIOTEHTHBIMU COOCTBEHHBIMU HOPMaJILHBIMU TO/I-
rpynmamu. C. M. Esryxosa u B.C. Monaxos [2]| usyunsin rpyuib co
CBEpPXpa3pemnMbiMu  KOMAKTOPAMK  MAaKCUMAJbHBIX  IOJIPYIIIL.
E.T. Orapkos [3] paccMaTpuBas TpyIIbL, Y KOTOPBIX MOPSIKH KOhaK-
TOPOB BCEX MOATIPYII JICJIATCA He Oojiee, YeM Ha, JBa MPOCTHIX YUC/IA.
Jokazana cjiejyionasi

Teopema 1. Ecau 6 epynne G xopaxmopvl HEHUADNOMEHMHBLT NOO-
epynn npumapno, usu unpumapno, mo |T(R(G)/F(G))| < 2 wau
R(G)/F(G) memanuavnomenmna, a G/R(G) usomoppna nodepynne
us Aut(H/R(G)), 2de H/R(G) — nodepynna ¢ G/R(G) v H/R(G)
udomopdra 0dnoti us credyrouur 2pynn:

(1) SL(2,2P), 2de p = 2 uau p = 3;

(2) PSL(2,3F), 2de p — meuwemmoe npocmoe wucao marxoe, 4mo
3 —1=2-q% a>1, ¢g — npocmoe wucro, ¢ > 3, 3P +1 =4-17,
v > 1, r — npocmoe wucao, v >3 ur # q;

(3) PSL(2,p), 20e p — npocmoe wucio makoe, wmo p > 5, p* = —
(mod5), p—1=2-3%a>1,p+1=2"-¢°5>2 8>0,q
npocmoe wucro, q > 3;

(4) PSL(2,p), 20e p — npocmoe wucao makoe, wmo p > 5, p* = —
(mod 5), p—1=2"-77,1>1,~v>0,r — npocmoe wucro, r > 3 u
y=0mnpul>1p+1=20-3¢t>1,§>1;
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(5) PSL(3,3);
(6) Sz(27), ede ¢ = 3 uau q = 5.

Jokazannasi Teopema MOMOJIHSAET CIUCOK IPYI Teopembl 2 [3)].

Crmcok aurepaTyphbl

1. 4. T". Bepkosuu. Koneunbie rpymmbl ¢ OOJbIINME dJIpaMi MaKCH-
Masbibix nojarpynin // Cub. marem. xypu. 1968. T. IX, Ne 2.
C. 243-248.

2. C. M. EpryxoBa, B. C. MonaxoB. O KOHEUHBIX I'DyIIIIax CO CBEPX-
pasperuMbiMi Kodaktopamu noarpynn // Wzs. HAH Benapycu.
Cep. ¢puz.-mar. nayk. 2008. Ne 4. C. 53-57.

3. E. T. Orapkon. Koneuanbie rpymmbl ¢ onpeeeHHbIMA CBOCTBAME
kodakropos // Becui AH Besnapyci. Cep. diz.-marom. nasyk. 1974.
Ne 3. C. 118-120.

2-xopormme (popmMaabHbie MATPUITHI
HA/l KOJIBIIOM II€JIBIX YH1CeJI

I1. /I. HopbocambyeB

Tomckuii rocytapcTBeHHbI yHUBepcuTeT, TOMCK

DJIEMEHT KOJIbI[a HA3bIBACTCs k-Topow,um, €CJii OH MPEJICTABUM B BU-
JIe CyMMbBI k 0OpaTHMBIX 3JIeMEHTOB 3Toro KoJjbla. C (opMaabHbIMU
MaTpUllaMUd U KOJIbIIaMKU (DOPMAJIbHBIX MaTpPHI] MOXKHO O3HAKOMHUTHCS
B [1] u [2]. Biech OyjyT npuUBeEHbI HEKOTOPBIE YCJIOBHsI 2-XOPOIIECTH
hbopMaNbHBIX MATPHUIL HAJT KOJTBIIOM TIEJIBIX THCEJI.

Teopema 1. [1] Ilycmv dano koavyo  Hopmarvnolr  mampuy
M(n, R, {sijr}), 2de R — Kommymamuenoe koavuo ¢ edunuyed. Hycmo
A — mampuua us smozo xoavua. Mampuuya A obpamuma mozda u
moavko mozda, kozda e€ onpedesumens — 00PaAMUMDBLT INEMEHTT KOND-
ua R.

Jlemma 1. ITycmo M(2,7Z,8) — %0640 HopMasoHOLT MAMPUL, NOPAD-
ka 2 1ad xoavyom uesnx wuces. Juazonanvnas mampuya A=diag(a,b)
oydem 2-zopoweti 6 M (2,7, s) moeda u moavko mozda, xoeda natidym-
CA MAKUE YEADIE YUCAL T, a1, A, b1, by, wmo a = a1 + as,b = by + by
vay-bp—s-x==x1,ay-by —s-xr==+1.
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Caenctsue 1. [Tycmo M(2,7,5) — k046140 HoPMAALHOIT MAMPUL, 1.0~
pAadKka 2 1ad KOALUOM UEABLT YUCE U TYCTMD MHONCUMEAD S — YENMMHOE
yucao.  Ecau  duazonaavnas  mampuya  A=diag(a,b) asasemes
2-vopowetd 6 M(2,7Z,s), mo mozda eé anemenmo, a u b — wemmuoie wuc-
A,

CaencrBue 2. Ilycmo M(2,7,8) — %0Abuyo HopMasoHolr Mampuiy
nopadka 2 Had KOALUOM UEABT yuces. Jluazonasvhas mampuya
= diag(a,0) 6ydem 2-xopowet 6 M (2,7, s) mozda u moavko mozda, xo-
edaa € {0;1; —1;2; —2} npu newemmom muoorcumene s, ua € {0;2; —2}
npU 4eMmHOM.

Crincok urepaTyphbl

1. IT. A. Kpnuios, A. A. Tyranbaes. @opmabHbIe MATPHUIHI 1 UX OTIPE-
neuresin /) @y, u npuki. marem. 2014. T. 19, Ne 1. C. 65-119.

2. L. . Hopbocambyes. O cymmax jimaroHajbHbIX 1 00paTuMbIX 0600~

mennpix Matpur // Becrn. Tom. roc. yu-ta. Cep. Martem. n MexaH.
2015. T. 36, Ne 4. C. 34-41.

BeananoBckue MOJAJIbHbIE JIOTUKHW, PA3JIMIHbIE€ ITOAXO0/1bI

C. II. Ogusnnos

Nucruryr maremarukun CO PAH, HoBocubupck

I'. Bancunr

Pypckuit yuuepcurer, boxym

K. A. Kayman

HoBocubupckuit rocyjapersennbiit ynusepeurer, HoBocubupck

BesHanoBckne MojiaibHbIe JIOMMKK XapAKTePU3YIOTCst TEM, YTO B KaXK-
JIOM 13 BO3MOYKHBIX MUPOB (bOPMYJIe MPUTHUCHIBACTCS OJTHO W3 TE€THIPEX
sHavenuit ucrunnoctu 1T'rue, Both, False, Neither noruku Bennara
[1]. icriosib3yst B KauecTBe TOYKH OTCUYETA TPEJTIOKEHHYTO TEPBBHIMHU JIBY-
Mst apropamu sioruky BK [2], Mbl cpaBHUBaeM passimuHbie MOJIXOJbI K
OTIpe/IeTICHNI0 BeTHATTOBCKIX MOJAIBHLIX JToTuK (M. |3, 4, 5]). Bee atn
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JIOTHKH YJIOBJIETBOPSIOT CBOMCTBY (hOpMaJIbHOM JIBORCTBEHHOCTH (OTpI/I—
naHue oObIYHBIM 00pPA30M TPOHOCTUTCS Yepe3 MojaibhocTn). C momo-
IIHIO CTAHJIAPTHON TPAHCJAIUMU U3 MOJIAJbHOIO $3bIKa B sI3bIK 11E€PBO-
OPSAIKOBOM JIorukn besnHamna ompejiesieHa JOTHKA BKP 6es coiicrsa
dopMasibHOI JABOACTBEHHOCTH. 3a/aHbl I'MJbOEPTOBCKOE UCUUC/ICHUE U
ncancsienne ecrecrsennoro susoja st BK™, nokasansr coorsercrsy-
folue reopeMbl 110JiHOTHI. [Tokazano, uro sioruka FOura — Puseuuo [4]
cnabo onpenesnma B BK.

Omnpegenennr Tubpugnbie Bepcnn HybBK n ”;'—[beKFS jgoruk BK
u, coorsercrsenno, BK™. Toxasano, uro noruka HybBK™ nedunn-
IIAJBHO 9KBUBAJEHTHA MEPBONOPSIIKOBOM Jioruke Besmnama, a Jjiornka
HybBK nedunnuiuajibHO SKBUBAJEHTHA OIPAHMYCHHON BEPCHH JIAaHHO
JIOPMKK (€ KJIACCHIECKUM JIBYXMECTHBIM MTPEJNKATOM).

B zako9uTenbHON YacTH JIOKJIa1a cPOPMYIUPOBAHBI THIHOEPTOB-
CKWe HCUYUCJEHUS W WCUUCIEHUS eCTECTBEHHOIO BBIBOJA JIJIsd JIOTUK
HybBK u HybBK"™. Jlokasatbl cOOTBETCTBYONIIE TEOPEMBI [OJIHOTHL.

[Tepeoiii apTop mosyepxkan rpantoMm PODU (mpoekr 15-07-03410).

Crncok urepaTyphl

1. N. Belnap. A useful four-valued logic // J.M. Dunn, G. Epstein
(eds). Modern Uses of Multiple-Valued Logic. D. Reidel. 1977.
P. 8-37.

2. S. P. Odintsov, H. Wansing. Modal logics with Belnapian truth
values // J. Appl. Non-Class. Logics. 2010. V. 20. P. 279-301.

3. L. Goble. Paraconsistent modal logic // Logique et Analyse. 2006.
V. 49 (193). P. 3-29.

4. A. Jung, U. Rivieccio. Kripke semantics for modal bilattice logic
// Extended Abstracts of the 28th Annual ACM/IEEE Symposium
on Logic in Computer Science. IEEE Computer Society Press.
2013. P. 438-447.

5. G. Priest. Many-valued modal logics: a simple approach // Rev. of
Symb. Logic. 2008. V. 1. P. 190-203.
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T'omomopdu3mbl 0HOIT ajiredpanveckoil CUCTEMBI

A. H. OcTbliioBCcKnuii

Cubupckuii dhegepanbubiii yausepcuret, KpacHospck

Ilyctb K — KoibIIO U S — HEKOTOPOE MHOXKECTBO OTOOpaXKeHuii
K" — K. ns x,y,21,...,0, € Suty,... t, € K nonoxum

(x+y)(ty, ..., ty) =x(ty,... . ty) +y(t1, ..., 1),

(xy)(t1, ... tn) = x(t1, .., t)y(te, .- tn).

Bresiém onepannio KOMIIO3UIAN

(x|z1, .y xn) (1, tn) = (@1 (fy -yt o (T, oy E)).

ByjieM cuuTaTh, YTO MHOXKECTBO S 00pa3yeT KOJbIO S OTHOCUTETHHO
CIIOYKEeHWsI W YMHOXKEHUsI, a TaKyKe 3aMKHYTO OTHOCUTEIHLHO OIepallun
KOMIIO3UIMH. ByjieM paceMarpuBarh airebpantieckyio cucreMy S ¢ 9Tu-
MU TPEMsi OlePallsiMU.

~

Teopema 1. IIycmov J — udean xoavua S. Koavuesas konepysnuus
xT~Y S x—y € J asaaemea Konepysmyuet cucmemol S moeda u
MOoAbKO Mo20a, K020a BLINOAHAIOMCA YCAOBUMA:

1) (J]S,...,8) C J;

2) Ve, x1, .. 1, Viv, ...y, € J ) € J(zlry + i1, .., + dy) =
= (x|z1,...,20) + 7.

Teopema siBiisieTcs mpojo/kenuem npejiokenns 6.1 u3 [1].

[Ipu n = 1 ycooBus 1), 2) TeopeMbl paBHOCHIIbHBI YCJIOBHIO CTAOMIIb-
HOCTH B MOJIyTPYIIIaxX, HO B NPUCYTCTBUU CTPYKTYPbLI KOJbIA YCIOBHAE
2) BBIMVISIUT KAK HEKOTOpPOE OcJabJieHue JIeBO JUCTPUOY THBHOCTH.

Criucok murepaTyphbl

1. II. Kon. YuuBepcaybnas ajarebpa. M.: Mup, 1968.
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O mouTn KOHEYHOMEPHBIX NOPAAHOBBIX aJjredpax

A. C. IlanaceHko

HoBocubupcknii rocyrapcrBennbiit ynupepcurer, HoBocubupck

Omnpenenenne 1. Anzebpa A nazvieaemesa topdanosoti, ecau 6vimoAHE-
HoL CACQYIOULUE TNOACIECTNEA:

vy = yz, 2°(yz) = (2°y)z.

Oupenesieane 2. Aacebpa A Hasvieaemcsa nowmu KonewHomeprod,
ecau dim(A) = oo u dim(A/I) < o0 daa 106020 nenyreco2o
udeasa 1.

Omnpenenenne 3. Anzebpa A nazvieaemces nepsuyunotl, ecau npousee-
derue 41060z 06YT NENYAELEHT UEa.N068 OmAuNo om Wyaa. Hopdanosa
anzebpa A Haszveaemes HesbupoHcIenHot, ecat 6 Hetll Hem MaKuT Heny-
Ae6ulr anemenmos a € A, wmo aAa = 0.

Teopema 1. Beaxasa noumu koneunomepnas Gopdanosa anzebpa nep-
GUYNHA U HEBBIPOIHCIEHA.

Teopema 2. ITycmv A — noumu xoneunomepnas Gopdarosa UCKAONU-
menvhaa arzebpa. Tozda:

1) A — Koavuo Anbepma (yewmpanvrod nopadok 6 anrzebpe Aabep-
ma);

2) accouyuamuenod yewmp Z areebpvr A AGAACTNCA NOUMU KOHEUHO-
MEPHOTE accouuamuenot U KOMMYMamuenot anzedpot.

Ecau, xpome moeo, anzebpa (Z*) LA pacuenasema, mo A — xoneu-
HoLll 2 -MOYAD.

AHaJIOrMuHbIe Pe3yJIbTaThl JJId ACCOIMATUBHBLIX M aJbTePHATUBHbBIX
asire6p ObLTH panee mosydensl B 1] u [2].

Teopema 3. V 100601 noumu xonewnomeprots cneuuasvrot Gopdaro-
601 a.N2e0DbL CYULECTNBYEM NOUMU KOHEUHOMEPHAA ACCOUUAMUCHAA 00ED-
MoLE6aA0ULAA.

Pabora nojyiepxkana rpanrom POOU (npoekr 14-01-00014).
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ITonmmHOoMMaIbHBIE TIPEOOpPA30BaHUA KJIACCOB BHIYETOB
M0 MPUMAapPHOMY MO/TLYJIIO

H. I'. IIapBaroB

ToMmckuit rocymapcTBeHHBIN yHUBepcuTeT, Tomck

Ilycrw f1,..., f, — HeJoYHMCIeHHbIE MHOTOYJICHBI OT 1 TIePEMEHHBIX,
n f — nosmmHOMUAbHAS (DYHKIINS, ONpPEIeIEHHAsT KaK

f 12" = Znaf C X (fl(x)77fn(x))7

rjie Z — KOJIBbIO IeJbIxX uuces. JJjs mpouspBosibHOTO Habopa a u3 £",
IPOCTOrO YHCJa P U TEJOTO MOJOXKHUTEJTHLHOIO YHUCIa 1M PaCCMOTPUM

IOCJIEJIOBATEHHOCTD
fa) +p™ 2", fH(a) +p" 2", f2(a) +p" 2", . ..
sneMenTos dakrop-kombia Z"/p"Z", rne fo%a) = a u ff(a) =

f(f*Ya)) nns k > 0. Ykazanmast 0CIe0BATEILHOCTH TEPUONICCKasT
C IEPUOAOM T, eciu

a+men:ft(a)_|_men

1 t — HauMeHbIIee MOJOKUTEIHLHOEe YUCI0 ¢ 9TUM cBoicTBOM. Obo3HA-
aum depe3 s(a, f,m) 3Ty nocaeoBaTeIbHOCTE U depe3 T(a, f,m) eé me-
puos. Jasee paccmarpusaercs 3ajada ONPEIEICHUs BOSMOXKHBIX 3Ha-
aenunii nepuoja 7(a, f,m). U3BectHo pemterue 31oit 3agauu mpu n = 1
JUIST TIoCJIeIoBaTebHoCTel Has KostbioM Lamya (em. [1]).

O6oznaunm raxxke depe3 Jr(a) snadenne marpunsl fxkobu mpeobpa-
30BaHus f B TOUKE @ U HOJOXKUM

Ti(a) = Jp(f*(a)) -~ T (f*H(a))

JUIsT JIIODOTO TIeJIOrO TToJIoKuTehLHOTO k. MMeer MecTo
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Teopema 1. Ilycmv a € Z", A = a + pZ" u m > 1. Ecau
nocaedosamenvrocmy (b, f,m) nepuoduuna das mobozo b uz A, mo
det(J7(a)) #0 mod p u svmoanaemea caedyrousee coomnowenue i
nepuoda:

7(a, fm)|r - p" " - ord,(J7(a)),

ede T = 7(a, f,1), ordy(Ji(a)) — mnopadox mampuyu Ji(a) no
modyaro p, k = 2 npu det(Jj(a) — E) = 0 modp u k = 1 npu
det(Jf(a) — E) 0 mod p.

JIj1s1 KOHTPYSHTHOM TIOCIIE/I0BATEILHOCTH, OIPEJIEIsieMOil 1peodpaso-
panueMm f(z) = x - A, rue A — nesouucsiennast marpuna u detA Z 0
mod p, ¢ UCIIONB30BAHUEM TEOPEMbI 1 IOJIydYaeTcss M3BeCTHasl OICHKA
7(a, f,m) < p™F(p" — 1); ara onenka goctmwxnma (em. |2]). Chopmy-
JINPOBaHHAs TEOPEMa, MOXKeT ObITh 0000IIEeHA, JIJIs TIOCJIE0BATE/ILHOCTEM
HaJI, TPOU3BOJBLHLIM KOHEUHBIM KOMMYTATUBHLIM KOJIBLI[OM.

Crincok urepaTyphbl

1. 1. M. Epmunos, O. A. Kozaurun. [{ukioBas cTpyKTypa MOJUHO-

MHUAJIBHOIO TeHepaTopa HaJl| KosibioM Laaya // Marem. Bonp. kpul-
rorpadun. 2013. T. 4, Ne 1. C. 27-57.

2. J. Eichenauer-Herrmann, H. Grothe, J. Lehn. On the period length
of pseudo random vector sequences generated by matrix generators
// Math. of computation. 1989. V. 52. P. 145-148.

KioHbI 1 CyInIepKJIOHBI, COAEPKAIINEe AJredpbl N-MECTHBIX
orepanuii 1 MyJbTUOIIEPAINIA

H. A. IlepsizeB

Cankt-lleTepdyprekuii rocyIapcTBEHHBIH 3JIEKTPOTEXHUYECKHUH YHUBEPCUTET,

Cankr-Ilerepbypr

. K. IIIapaaxaeB

Bypsgarckuii rocy1apcTBEHHBIH YHUBEPCUTET, Y 1aH-YI19

Eciu A — muOo)kectBO, B(A) — MHOXKECTBO BCEX MOJMHOXKECTB A,
TO n-mecTHasi onepayus — 3ro f : A" — A, a n-mectHas MyAbMUO-
nepayus — s1o f : A" — B(A). Obosnauum uepes P}, Py mHOXecTBa
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N-MECTHBIX U Bcex onepalinii, a yepes MYy, M4 — MHOXKeCTBa n-MeCTHBIX
1 BCEX MYJIbTUOIIEPAIIUA.

Kaonom naj MuokectBoM A HasbiBaeTcst MOAMHOXKECTBO K C Py,
coJiepKaliiee Bce olepallii IPOeKTUPOBaHUs M 3aMKHYTOE OTHOCUTEJILHO
CYTIEePIO3UIINA.

Aneebpoti n-mecmmvir onepayut Ha i MHOXKECTBOM A Ha3bIBACTCs 110/
muoxkecrso K C PJ, cojeprkalliee Bce n-MeCTHbIe ollepalliyl IIPOEeKTU-
POBAHMUsST 1 3aMKHYTOE OTHOCHUTEHHO CYTEPIO3NIINIA.

Cynepraonom HaJ, MHOXKECTBOM A HazbIiBaeTCs MOAMHOXKECTBO R C
M 4, comepaKaliiee Bce MyJIbTHOIEPAIK IyCThIe, IIOJHbIE, TPOEKTUPOBa-
HUST ¥ 3aMKHYTO€ OTHOCHTEJHHO CyNepros3unuil u paspemumocteit [1].

Aneebpoti n-mecmuus MysbMUONEPaAUUt Ha MHOXKECTBOM A Haz3bI-
BaeTcs 1ojMHokectso & C MY}, copepxKaliiee Bce N-MeCTHbIE MyJlb-
THOIEPAIUU IIPOEKTUPOBAHKS, IIYCTYIO, MOJHYIO MYJIbTHOIEPAIINNA U 3a-
MKHYTO€ OTHOCUTEJILHO CYIIEPIIO3UIM, PA3PEIINMOCTEl 1 IIepeceuenunii
12].

Bsenem obosnauenust:

[K]| — xuon Haji A, mopoxieHHblil MEOX)ecTBOM omeparuit X C Py;
St,(K) = {f|flr € K = f=*(f{",....f) € K}, tne K — anrebpa
n-mectHbix onepanuit; F" = F N Py rne F C Py;

(R) — cynepkiion Haja A, nopoxaernsiit mynprronepanusavu R C MY,
St,(R) = {glgF € R = g=*(g],...,9%) € R}, tne R — asnrebpa
N-MeCTHBIX MynbTuonepanuit; £" = BN MY, rne B C My.

Teopema 1. a) [Tycmv K anzebpa n-mecmuoir onepayutd nad A. Tozda
oaa mobozo kaona F nad A maxozo, wmo F™" = K ewnoansemcs

(K] C F C St,(K).

6) Ilycmv R anzebpa n-mecmuvix myavmuonepayud nad A panea 2.
Tozda das mobozo cynepraona E nad A maxozo, umo E" = R ewnoa-
HACTMCA

(R) C E C St,(R).

Criucok nurepaTyphbl
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cynepkisionos // Jluckpernasi marem. 2015. T. 27, Ne 4. C. 79-93.

o7



2. H. A. Tlepsizen, 1. K. IlTapanxaes. Permerkn KJI0HOB 1 CymepKJIOHOB

// Marepuaint Mexrynap. koud. «Maremaruka u undopmarukas.
M.: MIIT'Y, 2016. C. 46-50.

O mMeTpuke Ha NpoCTpPaHCTBEe (PYHKITMOHAJIbHBIX KJIOHOB

A. T. ITunyc

Hosocubupcknit rocygapcTBeHHbI TeXHUYECKn yHuBepcuTeT, HoBocuOmpek

st 106010 ByHKIMOHATBLHOTO Kiota F Ha Muoxectse A depes F()
0DO3HAYMM COBOKYITHOCTH BCEX N-MecTHBIX pyHKImii n3 F'. Ha coBoky-
Hoctu Fly Bcex KJIOHOB Ha MHOXKecTBe A BBejieM MeTpuKy d CJie1yonum
obpaszom: g F, F' € Fy nycrn

1 /
‘ = ecn F # I,
d(F, F') = 8@%2;{37;?;(:)7&%)( '}

rie w =w \ {0}.

Pasmeprocts kiona F' € Fy (dimF') onpeiesinm Kak HanMEHbITee Ha-
TypajbHOe 1 Takoe, 4ro s Jioboro F' €  Fy paBeHcTBO
(F')") = F™ gjeuer pasencrso F' = F. B nporuBHOM Ciyuae mo-
Jaraem dimF = oo.

KJI0HBI KOHEYHO# pa3sMEpHOCTH M TOJHKO OHU CYTh H30JUPOBAHHBIE
TOYKU METPUUIECKOI'O IIPOCTPAHCTBA.

CuoxkuocTh npocTpancTBa < Fg;d > BO3pacTaer ¢ poCTOM MHOXKE-
crBa A: juig moosix B C A npocrpancrso < Fg;d > nsomerpudecku
BJIOXKUMO B < F'p;d >.

Bcee npocrpancra < F'4;d > 1MOJIHBL.

st sioboro 6eckoneunoro A npocrpancrso < Fy;d > ne KoMnaxkt-
HO.

[Ipocrpancreo < Fyg1}; d > KOMIAKTHO.

Boripoc 0 kKoMakTHOCTH TIPOCTPAaHCTB < F'a;d > jij1st KOHEUHbBIX 60-
Jiee 4eM JIBYX3JIEMEHTHBIX MHOXKeCTB A ocraercsi OTKpPbITHIM.

IIpocTpancrBo < Fl;d > cenapabesibHO TOT/Ia U TOJBKO TOIJIa, KOIJa
MHOXKeCTBO A KOHEUHO.

Hakoner 3amernm, 4To perierodnbie onepaiuu A, V pererku L 4 Bcex
KJIOHOB Ha MHOXKECTBE A HeIpepbIBHLI B MPOCTpaHcTBe < Fu;d >.
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PaboTa BhiTio/IHEeHA TIpK (DUHAHCOBOI Mo IepKKe MuHucrepcersa 00-
pazosanust u Hayku PD, roc. 3ajanue Ne 2014 /138, upoexr 1052.

Apudmeruka popmMaJIbHBIX MOIYJIEN

II. H. IIutann

Cankr-ITerepOyprekuii rocynapcerBennbiii yaupepcuret, Cankr-Ilerepbypr

B Teopuu ajiredOpandecknx KPUBBIX €CTh OCOOBIN KJIacC TaK Ha3bIBa-
eMbIX TUIepboJMIeCKuX KPUBbIX. Y paBHeHue BeitepiiTpacca B 1npoek-
TUBHOM TJIOCKOCTH JIJIST TAKUX KPUBBIX UMeeT BU/T

Y2Z + i XYZ = X3+ 1, X*Z.

Ecan mpeinonoknTh, uto ypasenne 12 — T — s = 0p pasperi-
Mo B O u a,b € O — kopHE 9TOr0 ypaBHeHus: (1 = a + b, puo = —ab,
TO CTAHJAPTHON FeOMETPUIECKO CTPYKTYPe CJIOXKEHN TOUeK Ha TaKUX
KPHUBBIX OY/IyT COOTBETCTBOBATDL TUIepOosmieckue (hpopMaabHble IPYTI-

bl (em. [1]):
X4V —mXY  X+4Y—(a+b)XY
1+ XY 1 —abXY '

Fop(X,)Y) =

[Tycts F' — dopmanbias rpynmna Hal (O — MOJHLIM JUCKPETHO HOP-
MHPOBAHHBIM KOJIBIIOM HYJIEBOI XapaKTEPUCTUKHU, CO CBEPIIEHHBIM II0-
JIEM BBIUETOB, HEPA3BETBJICHHBIM HaJl Z, (P — HEYETHOE POCTOE TUCII0).
utst u3ydenust 6OJIBIIOTO CIIEKTPa BOIPOCOB, CBABAHHBIX ¢ (POPMaAJIHHBI-
MU MOJIYJISIMU, HAaIIpUMep s mocTpoenus bazuca [ladapesuya, yaio6HO
MCTIOJIH30BATh ClEINaIbHbIE Dbl Kp 1 [p OCYIIeCTBIAIONINE COOTBET-
creue Mex1y X O[[X]] B crangapruoit Tonosorun u X O[[X]] B Tonosio-
run psiioB KapThe, KOTOpoe HAa3bIBAIOTCS SKCIIOHEeHToi Apruna — Xacce
u [-pynknueit Bocrokosa dopmasbroii rpymist F aan O (mogpobree cum.
2]). B nacrosiiieit pabore Takue psijibl Halie€HbI JiJIs PUITEPOOJHIECKUX
dopMasibHBIX I'PyIIII.

IIycts 0 — aBTromopduzm @podenuyca xHa O. Oupegeaum omepaTop
Opobennyca A ma xospie XO[[X]]: A(aX™) = o(a)X?™, a € O.
Tora BepHa cjeayooias Teopema:

Teopema 1. Ixcnonenma Apmuna — Xacce u l-pynxyus Bocmorko-
64 POPMaANLHO20 2UNEPOHONUNECKO20 34KOHA UMENOM, COOMBEMCMEEHHO,

59



ud

exp ((1-8) '((a=b)X)) —1
o - exp ((1 N b)X)) —b

o) = -0 (=2 (10g (1225))).

OcHoBbIBasiCh Ha 3THUX BBIYUCJICHUAX, B rZI;&JII)HGI'/JIIHGM IIJIaHUPYETCA

EFa,b (X) -

HOCTPOUTH siBHBIE (pOPMYJIbI cliapuBanus ['mianbepra Jijist runepbosimie-
ckux (PopMaJsibHbIX MOJLyJI€H, IIOCTPOEHHbIX HA MAaKCUMaJbHOM HjleaJie
KOJIBITA TEJBIX JJOKAJTBHOTO TOJIS.

Criucok naurepaTyphbl

1. V. M. Buchstaber, E. Yu. Bunkova. Elliptic formal group laws
// Integral Hirzebruch genera and Krichever genera. 2010.

2. C. B. Bocrokos. Hopmernnoe criapuBanne B (pOpMabHBIX MOJLYJISX
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CrpyKkTypa NOJUJIMHEHON YacT! OTHOTO MHOToobpa3usd
Pa3penInMbIX MOPAAHOBBIX aJredp

A. B. Ilonos

VIIbIHOBCKUH MOCYIapPCTBEHHBIN YHUBEPCUTET, YJIHIHOBCK

[Tycrs F{X} — cobomnas HeacconmmaTwBHas ajrebpa OT CIETHOTO
MHOXKecTBa HOpoxKjaomux X = {xy, s, ...} HaJ| 1OJEeM HYJEeBOH Xa-
pakrepuctuku F. ToxpecrBamm meacconmatupHoit F-anredbpor A na-
spiBatorcs snementol F{X}, nexamue B ugeane [ (A) = Nkery, e

¢

nepecederue 6epercs 1Mo BeeBO3MOXKHbIM roMmomopdusmam ¢ uz F{X}
B A. Muoroobpasuem aarebp V' Ha3bIBaeTCsa KJIace BCeX aareodp, yIoBe-
TBOPSIOIINX 3aJaHHoMy Habopy ToxkjecTs. ToxiecTBa, KOTOPBIM Y 10-
BJeTBOpsieT Jitobast airebpa u3 V, obpasytor ujgeasn roxgects I (V).
XOpOL1I0 U3BECTHO, YTO B CJIy4ae 110Jisl HyJIEBOH XapaKTEePUCTUKN BCs-
KOE TOXKJICCTBO SKBUBAJEHTHO HEKOTOPOMY HAOODPY OJHOPOIHBIX IIOJIH-
JIMHEHBIX TOXKIECTB. [103TOMY JIIst U3y9eHUsT CTPYKTYPhI HJIeaIa TOXK-
necrs I (V) nocrarouno uzyqars npocrpancrsa P, (V) = B,NI (V), rue
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P,, — npocTpaHcTBO BCEX TMOJMIMHEHHBIX HEACCOIMATUBHBIX MHOTOUJIE-
HOB CTEIEeHU 7. OT CBOOOJIHBIX OOPA3yMOIIUX X1, ...,T,. lIpocrpancrsa
P, (V') Taxke Ha3bIBAIOT MOJUIXHEHHON TacThIO MHOTOOOpas3ms V.

[Ipocrpancrsa P, (V) umetor cTpyKTypy S,,-MOJIyJieil, B KOTOPBIX IPYII-
na S, IefcTByeT Ha MHJEKcaX 00Pa3yoIuX X1, . . . , Ly,. VI3ydenne cTpyk-
Typbl Mogysieit P, (V) 103BoJisier 1oyduTh MHOTO BaXKHON uHMOpMa-
A O MHOT'OOOPA3NH.

Obosnaunm vepe3 L mHoroobpasme aiaredbpw JIn. Paccmorpum mpo-
crpanctBa PLy, n, = Puyn, (L), onpeienennbie Ha 00pa3yonmx
TlyeooyTngs Yly- -y Yny. DTH TPOCTPAHCTBA UMEIOT CTPYKTYDPY Sy, X Sp, -
MOJ1yJieil ¥ MOI'yT OBbITH Pa3JIOXKEHbl B CYMMY HEIIPUBOIUMBIX II0JIMOJLY-
aeit (em. [1]):

Plom = ® (M@ M) B (1)
-
)

e A u 4 quarpammsr FOwnra, a My u M), — cooTBecTByIOIIIe HEIPHBO-
muMble Sy, - 1 Sy, -MOJTYIIH.

Oboznaunm udepe3 Jy. MHOroobOpaszme HOPAAHOBBHIX aaredp ¢ JIOMOJI-
HUTEIbHBIMU TOXKlecTBaMu w2yxr = 0 u (2112) (r324) (w576) = 0 (CM™.
12]). Caemyromas Teopema naet omucanue S,-CTPYKTYPbI MOJUIAHEHHOI
qactu P, (Js.) MHOTOOOpasust Jg..

Teopema 1. Jlas S, -modyssn By, (Js.) cnpasedauso pasaoscenue
ko
Pn (Jsc) - ‘6?0 P;L (Jsc) )
2de k = [”T”], a Sy-modyau Pl (Js) umerom caedyrowsuti 6uo:

dxy
PO @ indd s (My® M)

A, g

n—231
2

2de m = [ ] + 1, dy, — kpamnuocmu u3 pasaoscenun (1).

Criucok urepaTyphbl
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O6 yHmBepcaJbHOI 3KBUBAJIEHTHOCTH HEKOTOPHIX
CYETHO MOPOXKAEHHBbIX YaCTUIHO KOMMYTATUBHBIX CTPYKTYP

E. H. ITopomenko

HoBocubupckuit rocyapcrBeHnbiit Texundecknit yaupepcurer, HoBocubupck

[lycrs G = (X; E) — HeopueHTHpOBaHHbBIN rpad 6e3 mneresb ¢ Ko-
HEYHBIM MJIM CYETHBIM MHOXKECTBOM BepIIMH X M MHOXKECTBOM pebep
E. Yacmuurno wommymamuenot anzebpot Jlu Haj 00JaCTbIO TEJI0CT-
HocTH R ¢ epuHUIEH Ha MPOM3BOJIBHOM MHOroOOpasuu (B TOM 4HC/E U
Ha MHOroobpasuu Bcex agnrebp JIu) waswiBaercs R-ajrebpa ¢ MHOXKe-
CTBOM TIOPOXKIAMOMMUX X ¥ MHOXKECTBOM OIIPEJIEISIONINX COOTHOIICHMIA
BHJIA

{ly,2] =0]y,z € X; y u z coesunenn pebpom }, (1)

a TaK»Ke TOXKJIECTB MHOI00Opasust (eciu OHU ecTh). dacmuuno Kommy-
mamuenol memaberesotli 2pynnoti HA3LIBAETCS TPYIIA U3 MHOTOOODa-
3usi MeTabesIeBbIX TPYII, ¢ MHOKECTBOM TOPOXKIANIMX X 1 MHOMXKe-
CTBOM OIPEJIEJISAIONINX COOTHOIIEHUH BuIa

{yz=z2yl|y,z € X; y u z coejiurennbl pebpom }. (2)

Bynem ucnosszosars PCS(X;G) B KadecTBe 001mero 0b603HaueHmst
JJIST 9aCTUYHO KOMMYTATUBHOM aaredpbl JIn 4acTHIHO KOMMYTATUBHYIO
meTrabesieBoit ajredpbl JIu miiu jijisg 4aCTUYHO KOMMYTATUBHON MeTade-
JeBoit Tpymbl ¢ onpenensomuM rpadom G = (X; E).

[Iycrs G = (X; E) — nepeso. Yepes G* oboznadum moarpad rpada
(7, HOPOXK JIEHHBII BCEMU €0 HEBUCSYMMU BepIIMHaMu. Byjiem rosopurs,
aro rpad G koneunozo (Oeckoneunozo) tuma, ecin rpad G KoHeueH
(cooTBeTCTBEHHO, GECKOHEUEH ).

Teopema 1. Ilycmv G = (X, E) — depeso beckoneunozo muna, a
H = (Y, F) — xoneunoe depeso, uau depeso komeuwnozo muna. Tozda
YACTUYHO KOMMYMAmMusHe cmpyxkmypo, 0onozo suda PCS(X;G) u
PCS(Y; H) ne A6AA10MCA YHUBEPCANDHO IKEUBAACHIHLMU.

Teopema 2. [lycmo G = (X;E) u H = (Y; F) — xoueunvie depesva
UAU 0EPECLA KOHEUH020 MUNG. dacmUMHO KOMMYMAMUGHDIE CIPYKMY-
poi 00nozo euda PCS(X;G) u PCS(Y; H) ynusepcanvro sk6usaienm-
Mol mozda u moavko moezda, xoeda G* ~ H*.
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I'padsr G m H Ha3BIBAIOTCST 63GUMHO AOKAADHO GAONCUMDBLMU, €CITNA
J000i#t Koneunbiit nojarpad rpada G nzoMopdHO BKIIAIIBACTC B I'pad
H u noboit koreunslit nojarpad rpada H nzomMopdHO BKIAILIBACTCA B

rpad G.

Teopema 3. I[lycmv G = (X;FE) u H = (Y; F) — depesva becro-
newnozo muna. acmuuno xommymamuenue cmpykmypo, PCS(X; G)
u PCS(Y; H) ynusepcarvno sxeusarenmms mozda u moavko mozda,
kozda depesva G* u H* 63aumMmno A0KAABHO BA0AHCUMDL.

Pabora Bormosiaena mpu ¢unancosoit mojepxke POOU (rpant 15—

01-01485), a rak:ke Munucrepcrsa obpasosanust u Hayku PD (roc. 3a-
namme Ne 214 /138, mpoekt 1052).

CrpykTypa marpui panra 1 HajJ 00JIacThIO TJIABHBIX MI€AJIOB
OTHOCHUTEJBHO IPeodbpa3oBaHUd MOoa00mud

B. M. IIpokun

WucTuTyT mpukiatnoii maremarukn u Mexaankun HAH Ykpaunsl, JIbBoB

ITycrb Ry — MHOXKECTBO ™ X N-MaTpull HaJl 00JIaCTHIO IVIABHBIX UJ1e-
asoB R ¢ egurnneii e # 0 (cm. |1]). Oboznaunm: trA — csen MaTpuIis
A € R, ; 0y, — nymeBast m X n-marpuna; U(R) — mysbruminkarnsmas
rpytna obsiactu R; R, — nosinasi cucrema BbIUETOB 110 MOJLYJIIO MJleaJia,
(@), B KOTOPOIi HYJIEBOI KJIACC MPEJICTABICH HYJEBBIM 3JIEMEHTOM O0JIa-
ctu R, a equHnYHLBIN Ki1ace — equnnlieil e. B gaabHeiinem «t» — cuMBOJI
TPAHCTIOHUPOBAHNSI.

Hanomuum, uro Bektop U € Ry 1 Ha3biBaeTCs YHUMOJLYJIAPHBIM, €CJIU
HaUOOJIBLINNN OOITHI JIEJIUTENIb €r0 SJIEMEHTOB PaBeH eJUHUIE € KOJIbIa

R.

JIlemma 1. Ilyecmv A € R,,,, — mampuya panea 1 v d € R — nau-
boavwutl obwut deaumens saemenmos mampuuv, A. s mampuiol
A cywecmeyem eduncmeennas napa ¢ MOYHOCMbIO 00 ACCOUUUPOEAH-
HOCTNU YHUMODYAApHBLT 6exmopos U € Ry, 1 u v € Ry, maxuz, wmo
A = 0u-v. Ecau orce daa mampuuv, A cywecmeyem ewe oona na-
Pa YnuMooyaspnolr 6exmopos up € Ry, u U1 € Ry mawkuzx, wmo
A=06T -0, motu=ply ud=p 1oy, edep € UR).
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Teopema 1. Mampuuya A € R,,,, panea odun nodobna odnoti us mam-
puy:
1. Juazonarvroli mampuue

D, = diag (a, 0, ..., O),

ecau ttA = a # 0 u A = 0,, (mod a). IIpu smom Juazonarvrasn
mampuua D, caedom trA = a onpedenena 0dnosnaumo.
2. Huavnomenwmmotl mampuue

NA = d1ag ([S 8] , 0n—2,n—2) s

ecau trA = 0. Saemenm r € R onpedenen 0dnosnauno ¢ mounocmvio
d0 accoOUUUPOBAHHOCTIU.
3. Baouno-duazomasvhoti mampuue

DA = dlag ([i 8:| s On—2,n—2> )

ecau ttA = a # 0 u A # 0, (mod a). Saemenm r npunadaescum
noanotl cucmeme 6uuemos no modyaio udeasa (a), m.e. r € R,.

Caenctsue 1. IIycmv A, B € R,,,, — nuavnomenmmvie Mampus par-
ea 0dun. Ilycmo, danee, 04,0 € R — natiborvwue obuyue deaumenu
anemernmos mampuy, A u B coomeemcemeenno. Huavnomenmmwvie mam-
puuyvt A u B panea odun mnodobnv mozda u moavko mozda, xo2da sne-
menmol 04 u dp accouyuuposansv, m.e. o4 = pop, 2de p € U(R).

Crcok urepaTyphl

1. W. C. Brown. Matrices over commutative rings. New York: Marcel
Dekker, 1993.

Apudmernyeckue cBOCTBA KOHEYHBIX I'PYIIII

C. B. Ilytnnos

Bpsauckuit rocyrapcrsennniii yaupepcurer umenun V. I'. Ilerposckoro, Bpsuck

PaccmarpuBatorcst ToJIbKO KOHeUHbIe TpyIibl. [Iycts P — MHOXKecTBO
Becex mpoctbix amces. llogrpymnmna A rpynnsr G HasbiBaercs
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P-cy6ropmasbhoii [1], ecim A = G witu cyiecTByeT Mernovka, moArpyI
A=Ay C Ay C ... C A, = G B rpynne G rakas, uro [A; : A;_1] €
P. Tlogrpynny B rpynnst G HazoBem nodtu P-cyOHOpMaJbHO#, ecyin
B C Aun > 1. 31ech NpojIoJIKAIOTCA UCCTE0BaHUS, HAUaThie B [1].

Teopema 1. ITycmo 6 epynne G Hopmaruzamop 110000 cur08ckoTl No0-
epynnot usu P-cybropmanen, uaru noumu P-cybropmanen. Ecau xaorc-
vili nowmu P-cybnopmarvnviti HOPMAAIU3AMOP CUNOBCKOT P-N0D2PYNILbL
P-HUNLNOMEHMEN OAA COOMBEMCMBYIOW,E20 NPOCMO20 yucaa p, mo G
CEEPTPA3PEULUMA.

Teopema 2. Eciu HOpMaAu3amopv, 4eHmpos 6CET CuNOBCKUL NOJPYNN
epynnot G P-cyonopmanvno, mo G umeem ynopadoueHnyo cuso6ckyo
0GUWHIO CBEPTPASPEWUMO20 MUNA.

B wacTHOCTH, €c/ii Bce CHUIOBCKHE TTOATPYIbI B rpytie G abesessl,
to G cBepxpaspenMa, Korja B (G BBIIOJHSETCs YCJIOBUE TEOPEMbI 2,
aro cieyer u3 Teopembl 3.1 [1].

Criucok nurepaTyphbl

1. V. Kniahina, V. Monakhov. On supersolvability of finite groups with
P-subnormal subgroups // J. of Group Theory. 2013. V. 2, Ne 4.
P. 21-29.

K Bompocy nmepedncjieHus 4YaCTUYHBIX MOPSIKOB

B. 1. Poanonos

ViamypTcKkuil rocyiapcTBeHubiit yuusepcuret, MkeBck

Yepes Vo(N) 0003HAUNM COBOKYITHOCTH BCEX YACTHIHBIX MOPSIIKOB,
onpejiesiennbix Ha muoxkecrse N ={1,... ,n}. Cyuecrsyer Guekiust
MeXKTy MHOXKeCTBOM Vy(IN) ¥ MHOKECTBOM BCEX MOMEUYCHHBIX TPAH3U-
TUBHBIX OprpadoB, olpejeeHHbIX Ha [V; CylecTByeT OMeKIus MEK Ly
Vo(N) u MHOXKECTBOM BCEX MOMEYEHHbIX 1(-TONOJIOI 1, OIPEIeIeHHbIX
na muoxkecrse N. Obosnadum depes To(n) 4uciao TaKux TOHOJOIU; B

qacraoctn, card Vo(N) = To(n).

SadukcupyeM HarTypaJbHbIE YUCIA P, ..., Pr TaKUe, 9TO P1 + ... +
pr=n,unycrb N.={p1+...4+p—1+1, ... . p1+...+p-} Js Bcex
r=1,...,k,

A={(i,j)eN*:i>j}, D={(i,j)e NNU...UN;:i<j}.
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Yepes W(p1, . . ., pr) 0b6o3naunm cemeiictBo Beex o € Vo(IN) Takux, 4To
oij = 0ij AJis1 Ji0OBIX (7, j) € AUD (MbI OTOXKIECTBJIsIEM OTHOIIEHNST 0 1
WX MaTpuIbl cMexkaocrn), u nyerb W(py, ..., pg) =card W(p1, ..., D).

Teopema 1. Jlaa 2106020 Hamypaivio20 N cnpasediuso paseHcmaeo

To(n)= > (—1)"‘kn—!,W(p1,---,pk), (1)

|
p1+...+pr=n pi:- .- Pk

ede  cymmuposanue Gedemca No  6cem  YnopAdoueHHuM  HAOOPAM
(1. -+, Pk) HAMYPAALHOLT YUCEA MAKUT, YN0 P1 + . .. + Pk = N.

[Iycts Dy — 3TO rpynmna gusdapa.

Teopema 2. Jlaa aobvixr pr,....,pr € N u m € Dp umeem mecmo
PABEHCMEO

W{(prays - Paiy) = W(pL, -+ k).

Eciu unrepnpernposatsb Vy(N) Kak COBOKYITHOCTH MOMEYEHHBIX TPAH-
3UTUBHBIX OprpadoB (B 3TOM ciydae nosaraeM o; = 0 juis Beex
o € Vo(N) ui € N, uckiiouasi u3 rpadoB o 1emiiu), T0 BKIOUYCHUE
o € Vo(N) Baeder Briouenne o € A(N), To ecTb 0 — 3TO THOMe-
dqeHnblii anukiandeckuii oprpad. Cormacho [1| cnpaseminsa dopwmyia,
anasornanas (1):

card A(N) = Z (—1)”_kp

| !
pi+...+pr=n L Phe

|
o —pi—p})/2
Y

1 ee 0000IIeHIe

Aa)= Y (-

p1t...+pp=n

n!

T (142z) (n®—pt—..—p})/2

)

rie A,(x) = ZAW x" — npousBojsiias QyHKIMs (OJIUHOM), B KO-

,
TOpoil uepe3 A,, 0003HAUYEHO KOJUUECTBO IMOMEUEHHBIX AllMKINICCKUX
oprpadoB MOpsijIKa 1, UMEIOIINX POBHO T JIYT.

Crmcok aurepaTyphl

1. V. I. Rodionov. On the number of labeled acyclic digraphs
// Discrete Math. 1992. V. 105. P. 319-321.
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deHomMmeHoOJIOTHYECKOE onncaHne (pa30BbIX MEPEXO0B
B cjonctoM rnepoBkure CsScF,

. H. Cadonos, B. A. Crenanenko, C. B. MucroJb

Cubupckuii hegepanbubiii yausepcurer, Kpacuospck

Tepmogunamuaeckuii norenias (TT1), ormebiBatonuit hasosbie mpe-
BpallleHust B KpucraJsuie, obsiaiaroiiem cummerpueit P4/mmm; 1o nenpu-
BOAUMBIM TpejicTasienuam M7 (mapamerp nopsimka (IIT) ) u X5
(n2,n3) UMeer Bu

3 4 2
P = Zamfi + ZO@H + Zﬁilé
i—1 : ;
+ o101 + 52]1[2 + kI 4 ymmens (77 773) (1)

rje I; = (77% + 77%), I, = (77% — n§)2 — nnBapuanTHble KoMOnnanun 111,
a; = ag(T'=T.), an = ao(T—"T,.), T — remneparypa, T, — Temneparypa
®IL.

Basucumoctu 1; (1) nu ® (T') onpenensercs n3 ycaopus Muanyma P
I10 7);:

0®/on; =0, 0°®/0n? > 0. (2)

Pemmenne 3Toil cucreMbl B 00IIEM BUJIE B PAJIUKAIAX MOJTYIUTH HEBO3-
MOZKHO, II03TOMY OOBLIMHO HAKJIAJbIBAIOTCS JONOJHATEILHBIC OrpaHIe-
HUs Ha 3HaUeHus1 KoabduunenToB nojrHoMa (1) nim 1006aBIsoTcs co-
OTHOLIEHMSI MEXKJLY 7);, MCXOJs U3 0COOEHHOCTEH PacCMaTPUBAECMOrO CO-
equnenns [1]. 36aBuThCs OT BBEJCHMA TAKUX OIDAHMYCHHE MOXKHO,

npuBesist cucremy (2) k Bugty €4 > 0 aké)
petenusi 1o gopmyJe [2, 3]

mt m,
o & ™ =1 n monydas

0o n i i\ K _
=Y 1 (o) ) ik

k=0 i=1 | My (k“) ( DM - D1 ks +

My _Zpllmljkl _Zpllmn] j
X : ) (3)
- Z?il mykr o M, — Z?; m k"

e My = p; + >0 i1 pj ml ki k— MYJIBTHUHJIEKC.

ZS Ss7
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PaboTa BbITIOJIHEHA B paMKaX I'oCylapCcTBEHHOTO 3aaunst Munucrep-
crBa obpazoBanust u Hayku P® Cubupckomy dejiepaibHOMy YHEBEPCH-
tery Ha BuimosHenne HUP B 2016 roxy (3amamme Ne 3.2534.2016/K).

Crcok aurepaTyphl

1. FO. M. I'ydpan. Crpykrypubie pazosbie nepexojibl. M.: Hayka, 1982.
304 c.

2. B. A. Crenanenko. O pereann CucTeMbl 1 aJIreOpandecKnx ypaBHe-
HUI OT M HEUM3BECTHBIX C IIOMOIIBIO TUIIEPIeOMETPUICCKUX (DYHKIIN

// Becrn. KpacI'V. 2003. \e 2. C. 35-48.

3. C. B. Mucionn, B. A. Crenanenko. Pemenune ypapaennii cocTosi-
HUST B 3ajade 0 (ha3oBbIX MEpPexoiax BTOPOTO PO B KPUCTAJIAX

// Becrn. KpacT'AY. 2006. Ne 11. C. 211-213.

Koneunnle rpynnbl ¢ 0600mieHHO CyOHOPMAJIbHBIMU
CUJIOBCKHMM IIOJATPYIIIIaMU

B. H. Cemenuyk

[lomesnbekuii rocynaperBentbrit yauBepcureT uMenu Ppannucka Ckopunbl, ['omenn

PaccmaTpuBaiorcst TOILKO KOHEUHBIE IPYIIIILL. Baxkiuyto posn mpu nsy-
YEeHUN CTPOEHMST KOHEUHBIX T'PYIIT UTPAIOT CUI0BCKUE noArpynmbl. Ha-
[pUMep, IPYIIIa, y KOTOPO BCEe CHIOBCKHUE MOATPYIIILI CyOHOPMAJIbHbI,
HUJILIIOTEHTHA.

B Teopun Kj1accoB KOHEUHBIX I'PYIII 0DOOIEHHEM IIOHATHUS CYOHOP-
MAJILHOCTH SIBJISIETCS TTOHSITHE §-OCTUKUMOCTH, BBeienHoe Kerejiem B
pabore [1].

Omnpenenenue 1. IIycmo § — uenycmas dopmavus. Hazosem nood-
epynny H §-docmuotcumoti ¢ epynne G, ecau cywecmsyem uenv noo-

epynn
G=HyODH,D...OH,=H

makas, wmo daa mobozot = 1,2,...,m aubo nodepynna H; nopmanrvra

6 H'_l, AU00 (1':.’2'_1)g Q Hz

B nacrosiiiieM cooOlieHnn paccMaTpuBaeTes 3a/a4ua U3ydeHns CTpoe-
HUsI KOHEUHbBIX I'PYIII, Y KOTOPbIX CUJIOBCKUE MOJIPYIIIIbI §-/IOCTUKUMbI.
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Teopema 1. [Iycmv § — nenycmasn naciedcmeennan Gopmayus, iy Ko-
mopots Mobas MUHUMANLHAA He §-2pynna paspewuma. Tozda caedyro-
WUe YmeepHcIeHUA IKGUBANCHIHDL.

1) mobas epynna G, y Komopot éce cunrosckue nodepynnoi §-docmu-
AHCUMDL U NPUHAOAENCAM, §, MAKIHCE NPUHAOAEHCUM, T ;

2) mobas munumasvnas ne F-epynna G aubo  Obunpumapras
p-samknyman (p € 7(G)) epynna, aubo npumapras 2pynna.

CaencrBue 1. I[Tycmov § — opmanus 6cex p-HUuAbNOMEHMHBIT 2DYNN.
I'pynna asasemces p-Husbnomewmuot mozda U moavko moeda, ko2da 1y
Hee sce cunosckue nodepynnot §-docmusrcumo, 6 G.

CaencrBue 2. Ilycmov § — dopmanus 6cex p-padtoncumvis 2pynn.
I'pynna seasemces p-pasnioscumots mozda u moavko mozda, kozda y Hee
sce cunosckue nodepynnol §-docmuscumo, 6 G.

CaencrBue 3. I'pynna asasemcsa abenesotli mozda u moavko moezda,
Koz2da 6ce ee cun08cKUe NOJ2PYNNDL AOEAEEDL U CYOHOPMAALHDL.

Crmcok aurepaTrypbl

1. O. H. Kegel. Untergruppenverbande endlicher Gruppen, die
Subnormalteilorverband echt enthalten // Arch. Math. 1978.
V. 30. P. 225-228.

O xapakTepu3aliii MOYTHU CJIONHO KOHEYHBIX TPyN

B. 1. Cenaimos

WucTuTyT BhiducauTenbaoro moaenuposannsa CO PAH,

Cubupckuii hegepanbubiii yausepcurer, KpacHospck

Houmu carotino xKonewHvie 2pynno, — STO PACIIUPEHUs CJIORHO KOHE-
HBIX TPYIIT IPKA TOMOIIM KOHEIHBIX TPYIIIL.

['pynma Ha3bIBaeTCS 4epHUKOGCKOT, €Cjau OHa, JUDO KOHedHa, JInhO
SIBJISIETCSI KOHEUHBIM PACIIMPEHUEM IIPSIMOr0 IPOU3BEIeHNsT KOHEUHOTO
YUC/Ia KBA3UIUKJINICCKUX TPYIIIL.

I'pynnoti Illynxosa naspiBaeTcst Takasi rpynma (7, B KOTOPOii JIJIsT JITO-
boit ee koneunoit nojrpyuibl K B dakrop-rpyune Ng(K)/K mnobbie
JIBa, COIIPSI?>KEHHBIX 3JIEMEHTa [POCTOTO HOPSIJIKA MOPOXK AT KOHETHYTO

MOJINPYTIIITY.
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B pabore mourn cjioitHo KOHEUHBIE TPYIIBI IOy Yal0T XapaKTepr3ar-
nuio B kjacce nepuojudeckux rpynn Hlynkosa. ABropom anajgorudHasi
Teopema paHee ObLTa JIOKA3aHa st TPYIII € YCJIOBHEM MUHUMATHHOCTH
JUIST HE TIOUTH CJIOWHO KOHEUHbIX moarpym |1, 2.

Teopema 1. IIycmov G — nepuoduneckasn zpynna [llynkosa, yenmpanu-
3amopvl KaxHcAOT UHBOAIOUUY KOMOPOT weprurosckue. Ecau nopmanu-
3amop 2100010 HeMPUBUAALHOT Koneunot nodepynno, 2pynnot G' nowmu
cA0tno Korewern, mo G — noumu cA0UHO KOHEWHAA 2PYNNa.

Criucok urepaTyphbl

1. B. 1. CenamoB. XapaxTepusalys IPYII ¢ HEKOTOPLIMU YCJIOBUSIMU

KOHEUHOCTHU: aBroped. juc. ... J-pa ¢pus.-mar. Hayk. KpacHosipck,
1997. 235 c.

2. B. . Cenamos. Ilouru cioitHo KoHedHbie rpyiibl. LAP
LAMBERT Academic Publishing, 1993. 106 c.

O rpynnax ¢ KBa3smIUKJINIECKUM
EHTPAJIN3aTOPOM MHBOJIIOIAN

A. 1. CozyTos, B. E. JlypakoB

Cubupckuii hegepanbubiii yausepcurer, Kpacuospck

[To usBecTHoit Teopeme BepHcaiia B KOHEUHOI IPyIITIe ¢ IUKJINYECKO
CUJIOBCKO# 2-110/II'PYIIION BCE 3JIEMEHThl HEYETHOI'O 110PsJIKa COCTaBJIs-
I0T HOPMAaJIbHYO TOArpyiy. s 6eCKOHETHBIX MEePUOINIECKUX TPYIII
3TO yTBepXKJEeHWe HeBepHO JlaXke B cjydae, KOIJla CHJIOBCKas
2-10J[IpyIiIia UMeeT TOPsAJI0K 2 U sipjsiercs nentrpom rpymibt [1]. Jo-
Ka3aHa CJIeyIolas TeopeMa.

Teopema. ITycmv j — unsontoyus epynno G, Cq(j) — aokarvhno
YUKAUYECKAA 2-2PYnna he MaKcumarvhas 6 G u a100ve d6€ UHE0MOUUL
uz 79 conpasicenvr npu nomowsu uneomouuu uz 7. Toeda G = [j, G] N
Ca(j) — epynna @pobenuyca ¢ abeaesvim 2-noanvim adpom [j, G| u
donoanernuem Ce (7).

Pabotra nojnepxkana PODU, npoext Ne 15-01-04897-a.
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Crincok nurepaTyphbl

1. C. . Anan. Ilpobaema Bepucaiiga u toxgecrsa B rpymmax. M.:
Hayxa, 1975.

O TOYHO ABaXK/Ibl TPAH3UTUBHBIX I'PYIIIAX C 000OIIEHHO
KOHEYHbIMU 3JIEMEHTaMU

A. . Co3syros, E. B. /Iypakos

Cubupckuii dpepepanbubiii yaHuBepcuteT, Kpacnosapck

['pynna G nomcranoBok muokectBa F (|F| > k) HaspiBaercss mouno
k-mpansumuenot na F, eciu s 1100bIX JBYX YIOPSJIOYEHHBIX MHO-
xects (ag,...,ax) u (by,...,b) ssmemenros n3 F Takux, 410 @; # a; U
b; # b;j upu 7 # j, cylecTByeT TOYHO OJUH djeMeHT Ipynisl 1', nepeso-
namuii a; B by, i = 1, ..., k. Kak ussecrno [1], kax10ii TOYHO JBaKIbI
TpaH3UTHBHON rpymme T coorBercTByer nodru-obsacts F = F(+,-),
ngist koropoit T ectwb rpynna Th(F') addunnbix npeobpasoBanuii r —
a+ bz (b+# 0), u naobopor, rpyuiua Tr(F) addunubix nupeobpazosanuii
r — a+ bx (b # 0) Kaxko0it mouru-obsacTu F' TOTHO JIBAYKJIBI TPAH3U-
truHa. Ecim To(F) obagaer peryssipaoit abesieBoit HOpMaJIbHO# 10/1-
IpyLIoi, TO 110uTH-00/1acTh F' siByisiercst nouru-nosieM. B paborax |2, 3]
IIOCTPOEHDI IPUMEPBI TOYHO JIBAXK 1Bl TPAH3UTUBHLIX IPYIIIL 6€3 peryJisip-
HbIX a0eJIeBbIX HOMAJBHBIX IMOJTPYII, a B pabore [4] Ha ocHOBe rpyrm
u3 [2,3] — npumepsl TOUHO TPUK bl TPAHZUTUBHBIX TPYIIIL. SHAUUT, Cy-
LIECTBYIOT 1OYTH-00/IaCTH, HE siBJISIIOIIMECs 11OYTU-110JsiMu 1 KT -110J151
(F, o), B kKoTOpbIX mouTu-obsactu (F,+, ) He MOUTH-TI0Js1. DTH PE3yIib-
TaThl JIAIOT EIe OJHO OCHOBAaHWE JJIs U3YUYEHUs! YKA3aHHBIX CTPYKTYP
IPU JOLHOJHATEIbHBIX OIPAHUIECHUSIX.

B [5] nokaszana JiokaJibHAsS KOHEIHOCTH TEPUOJAUTECKUX TOUHO TPHU-
YKJIbl TPAH3UTUBHBIX IPYIII ¥ TOYHO TPUXK LI TPAHSUTUBHLIX TPYIIIL HO/I-
CTAHOBOK C IEPUOJMIECKUM CcTabuim3aTopom JByx Touek. Ilepedopmy-
JMpYeM HOCJeHUil pe3yJibrar B Tepmutax MoHorpaduu [1]:

Teopema 1. Ecau (F,e) — KT-noae ¢ nepuoduueckoi 2pynnot
(F™*,-), mo nouwmu-obaacmo (F,+,-) A6aaemca A0KaAOHO KOHEUHBIM
noaem u epynna T5(F,€) aokarvno koneuna.
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I'pynna masbBaercs 6unapno xonewnot (o [6] 2-komeunod), ecan
aobbie JIBa JeMeHTa B Heil MOPOXKJIAI0T KOHeuHyIo nojarpyiiy. B [6]
OblLiIa, JIOKa3aHa JIOKaJbHas KOHEYHOCTh OMHAPHO KOHEYHBIX TOYHO J[Ba-
Kbl TPAH3UTUBHBIX Ipymi. B [7] TouHO 1BaXK bl TPAH3UTHUBHBIE IPYTI-
bl M3yYajuCh Ipu Oojiee CIabbIX YCJIOBUSX KOoHEYHOCTH. Heemmumd-
HBI 97eMedT a rpynnbl (G Ha3bIBAETCS KoHeuHbiM, €cau B (G KOHEI-
Hbl Bee noirpyiibl Buja (a,a?). Tak, B TOUHO JiBaXK/ibl TPAH3UTHBHOI
IpyIie HeYEeTHONH XapaKTepPUCTUKU WHBOJIOIUHN SIBJISIFOTCST KOHETHBIMU
ssementamu. B [7] nokazano, uro eciu B rpynue Th(F) adbdunnbix
1peobpazoBaHmii 1ouTH-00acT F' €CThb KOHEUYHbBIH DJIEMEHT OPSIIKA
> 2, 10 Ty(F') obnasaer HOpMAJIbHO perysisipHoOil abeeBoil o rpy-
noit 1 mouTH-001acTh F' ABJISIETCS MOUTH-TIONEM KOHETHOM XapaKTepw-
cruku. Ecu, nononmauresbro, rpymima Th(F') addunnbix mpeobpasosa-
Huit mouTn-obsiacru F'osiByisiercs rpynmnoit Hlynkosa u Char F' # 2, o
T5(F') obmaaer JOKAIbHO KOHETHON MEePUOJNIECKO TacThio [7].

Heenmuuuneie sjgeMeHTs! a, b rpymibl G Ha3bIBAIOTCS 0000U,eHHO KO-
newnomu, ecan Bee noarpynnst Ly = (a, b?) B rpynne G kouneunst. [lo-
KasaHa CJIEIyIoNast TeOPEMa:

Teopema 2. Ecau 6 epynne To(F) addunnmr npeobpasosanud
noumu-obaacmu F ecmv 0606wenno xoneunoil aremenm nopadka > 2,
mo T5(F') obaadaem mopmasvnotli peeyaapnot abeaesots nodepynnot, a
nowmu-obaacmo F asiaemces noumu-nosem KoHewHot Taparmepucmu-
K.

Pabota nojiepxkana PODU, npoexT Ne 15-01-04897-a.
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6. T. Grundhofer, E. Jabara. Fixed-point-free 2-finite automorphism
groups // Arch. Math. 2011. V. 97. P. 219-223.

7. A. 1. Cosyros. O rpynmnax IlyHnkoBa jeficTByionmx ¢BOOOJIHO Ha,
abesieBbix rpymmax // Cub. matem. xxypa. 2013. T. 54, Ne 1. C. 188—
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JIpobHOe ypaBHEHME TEIJIOIPOBOAHOCTU
BO (bpaKTaJbHBIX Cpeaax

B. A. Crenanenko, H. A. Tapacosa, II. II. Typuun

Cubupckuii ¢penepanbubii yaHuBepcuteT, Kpacnosapck

IIporeccnl TemIonpoOBOJHOCTH JUCIEPCHBIX (DPAKTAJILHBIX MaTepua-
JIOB HE MOI'YT OBITH OIMCAHBI CTAHAAPTHLIM ypPaBHEHUEM TEILIOIPOBO/I-
HOCTH, a TpeOYIOT pelieHus JpodHoro juddepeHIuaj bHOr0 ypaBHeHUs

up = aul®, (1)

rjae a [IOJIO2KUTEJIbHAA KOHCTaHTa.,

x (n)
1 1 ur - (7)
(@) — d 2
Y =T (n — a) /o ( )a_nH " 2

r—T

Q — TOPsIZIOK JPOOHO# TPOU3BOJHOM, ipudeMm (n — 1) < a < n, jpajee
nmojaraem n = 2.
Ompeiesienre TpoOHO TPOU3BOIHOI (2) OTIIHIAeTC s OT APOOHOIT TTIPO-

~("=9) pu sToM ormazact HEOH-

uzBoHoil Karyro [1| MHOXUTETEM 2
XOJMMOCTD BBOJHTD 3KECTKOE OIpAHHienne . (0) = 0.

Eciu navsasibHOe pacipejiesieHue TeMieparypbl 110 OeCKOHETHOMY
(x € (—00,00)) crepxkHiO 3a1aercst dbyHKImed [ (x), To perrenne ypas-

werus (1) ¢ mpousBosHoit (2) ecThb

00 f(2+m) (0> .
t —_— t
u(t,x) f(x)+am§or(3+m_@)a: +
Z (at)" FeEm) (g (2 + m) i
Il (3
+k:2 k! mZZOF(2k+1+m—oz qle 2q+m+1_&)x (3)
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ITpn v = 2 nosyuyaem perenue Jijisi 0ObIKHOBEHHOTO YPaBHEHUs Terl-
JIOITPOBOJIHOCTH U} = (U, B CIUIONIHOM cpejie (J1/1s1 GECKOHETHOIO CTepIK-
Hsl):

(at)* (2k)
ut.r) = £ () + 3 f 00 ). ()

o
k‘:
Crincok urepaTyphbl

1. C. X. Camko. IHTerpaJibl 1 Ipou3BOHbIE IPOOHOIO MOPsiKa. MIHCK:
Hayka n Texnuka, 1987. C. 687.

O06 abeseBbIX TpymNIax, KOJbIAa 3HIOMOP(PU3MOB KOTOPHIX
SABJIAIOTCH ITPUMUTUBHBIMU OTAEJINMBIMU
TOMOJOTUIECKUMU KOJIBIIAMU

A. B. Turosa

Tomckuit rocyapcrBennblit ynupepeurer, ToMck

B monorpadun |1] chopmymuposana mpobsema N 15: «Cpectu uc-
cJIeJIOBaHNE CMEITaHHBIX TPYII ¢ HETEPOBBIMU CIIPaBa, MOJIYIEPBUIHDI-
MY HJIM KOMMYTATHBHBIME KOJIBIIAME SHIOMOP(MU3MOB K UCCJIETOBAHUIO
rpyIir 6e3 KpydeHusi ¢ COOTBETCTBY FONUME KOJIbIIAME SHIOMOPMU3MOB».
B nmanmbix Te3mcax TMOKas3aHbl HEKOTOPbIE HEOOXOIMMbIE YCIOBHUsI, KO-
TOPbIMU JI0JKHA, 00s1a/1aTh abejieBa rpyliia U3 HEKOTOPOro kKJjacca KK,
MMeIoIast IPUMATHBHOE OTIEIUMOE TOMOJOTHIECKOE KOJIBIIO SHIOMOP-
dpu3MOB.

Besem nexkoropsie obosnadenust: 1,(G) — p-KOMIOHEHTa HEePUoO/iu-
deckoii actu rpyuibl G, E(G) — koublo s110Mopdusmos rpyiibt G.

Omnpenenenue 1. Bydem 2060pumon, 4mo cmewannas peoyuuposarma
epynna G npunadsesicum wraccy K, ecau svinoanaomea caedyrouyue
YCAOBUA:

1) dasa aobozo p € P caedyem, wmo G = T,(G) @ E,;

2) ecau B = (| E, # 0, mo cywecmsyem B-evicoran nodepynna A
peP

epynno G, codeporcawan T(G), npunwém das 1106020 npocmozo wuc-
A4 q maxozo, umo qB # B caedyem, umo qA = A.
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Teopema 1. [Iycmv G € K. Ecau E(G) — npumumuenoe [2] omde-
AUMOE TONOAOZUMECKOE KOALUO, Mo2da das 06020 p € P 6 pasaosice-
nuwu G = T,(G) & E, nodepynna T,(G) asasemes sremenmapnots u
pE, = E,, npuyiem 6umosnaemca 00mo u3 ycaosui:

1) ecau (\yep Ep =0, mo G asasemcs psp-epynnot;

2) ecau (Vyep By # 0, mo G = AD ((ep Ep), npunem cunoanaromes
caedyroujue Ycao6uA:

a) ecau A — cmewannan epynna, mo A ydosaemeopsaem ycio6uio ko-
HEYHOCTU U ABAACNCA PSP-2pynnot;

b)gA = A daa mobozo npocmozo wucaa q MaKo20, WMo
Q(mpep E,) # ﬂpEP Ly

c) ﬂpep E, — epynna 6e3 Kpyvenus ¢ nOAYNEPUMHOLM KOALYOM -
domophuamos.

Crincok nurepaTyphbl

1. IT. A. Kpouios, A. B. Muxages, A. A. Tyranbaes. Cpsasu abesieBbIxX
rpyin 1 ux koJier sHjiomopusmon. Tomek: TTY, 2002.

2. C. T. 'napankwnii, A. B. Muxanes, B. B. Tenzuna. Tomosoruvaeckmnii

pajkas Jekobcona. I1 // @ynpament. u npuki. marem. 2011/2012.
T. 17, Ne 1. C. 53 64.

KBaBI/ITO}K,Z[eCTBa HMNMJIBIIOTEHTHBIX I'?'IOp,Z[aHOBI)IX JIYII

B. U. ¥Ypcy

Uucturyt maremaruku «Cumuon Croitio» PyMmbiHCKOIT akajeMun,

Texunueckuii yausepcurer Mosi1oBbI

OJiHa U3 OCHOBHBIX TEOPEM MO TEOPUU KBa3UMHOrOOOpa3uil sBJIsteT-
cst reopema Ouibianckoro (em. [1]), corsiacHo KOTopoii KOHewHast TPy,
MMeeT KOHEUHBII 6a31C KBA3UTOXKICCTB TOIIA ¥ TOJILKO TOTA, KOTIa BCE
ee CHJIOBCKME IMOAIPYIILI abeIeBbl. B 10Ka3aTeabeTBe 3TOH TEOPEMB,
B Cllydae KOrJa KOHeYHas IPYIa COJEPKHUT HEKOMMYTATHBHAS HUJIb-
IOTEHTHAs 1IOJIPYIIa, aBTop 1I0Ka3aJ 4TO BCe KBA3UTOXKJIECTBA 3TOM
IPYIIIBI HE NMEIOT 6A3UC KBA3UTOXKIECTB OT KOHEUHOTO YUCJIa, IEePeMEeH-
HBIX. DTO MPOBOIMPOBAJIO MOJYUUThH AHAJOTHIHLIC PE3YJIbTAThl U JIJIs
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JPYTUX HUJIBIOTEHTHBIX ajrebp aBropamu pabor, Hampumep [2-4]. B
JIAHHOI paboTe MoKa3aHo, YTO TaKue TPUMEphl CYIECTBYIOT U B KJIacce
HOP/IAHOBbLIX HUJILIIOTEHTHBIX JIYII.

Jlyma HasbIBaeTCs HOpIaHOBOM, €CIM B Hell BBIIOJTHSIOTCSA TOXKIECTBA,

r-y=y-z, rr-yr= (rx-y)T.

[TockonbKy #iopaHoBas Jyla KOMMYTaTHBHA, €€ TTpaBoe ¥ JIeBoe JeJie-
HUS COBIAJIAIOT, TIOSTOMY MPEJIIONIAraeTcs, YTO CUTHATYPa HOPIaHOBBIX
JIYII COCTOUT U3 JIBYX OMHAPHBIX (DYHKIMOHAJIBHBIX CUMBOJIOB. B 3T0i
cUrHarType jijis Joboro mnpocroro uyucia p = 2,3,... B KJjacce iopjia-
HOBBIX JIYTI C TOXKJIecTBOM P = 1 mocTpoeHa HeacCconuaTuBHAS W HUJIb-
MOTeHTHas HopjaHoBasd Jyma L ¢ HaMMEHBIIMM TopsiakoMm. [lisa srux
ayn L jgokazana

Teopema 1. Hopdanosas ayna L ne umeem 6basuc xeasumosicdecms
0m  KOHEUH020 HUCAL NEPEMEHHLLT, M.C. €€  AKCUOMATUYCCKUT
pane ¢ = 00.

Sameuanue. Haumenbimasi HeaccolMaTuBHAsl U HUJIbIOTEHTHas fopia-
HOBAsl JIyTla, ¢ 9KCIOHEHTOM P (P — MPOCTOE YHCJIO) TOPOKIACTCS JIBY M3l
3JEeMEHTaMK U UMeeT pP° 9j1eMeHTOB. B 4acTHOCTH, HAUMEHbIIAs HUJlb-
MOTEHTHAs HopaaHoBas Jyla ¢ aKCHOMATHIECKIM KBa3UPaHTOM ¢ = OO
COIEP>KUT § 3JEMEHTOR.

Criucok nmrepaTyphbl
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Ilepeuncienue naeajioB HAJIbTPEYTOJbHBIX
noaaJredop aaredop Illesasuie

H. /1. XoaioHa

Cubupckuii henepanbubiii yausepcurer, KpacHospck

Anrebpy Llesase maj nojem K, acCOMUUPOBAHHYIO ¢ IIPOU3BOJILHOM
cucremoit kopueit @, xapakrepusyior 6asucom Illesasuie. B Heit BbIiesis-
POT  HWIbTpeyroJbHyto  nogairedpy  N®(K) ¢ 6azucom
{e, (r € ®1)}. Uccaenyercs mpobiema (2) mepedrcyieHusi BCeX HJe-
asioB asreOp Jlu N®(K) wiaccuiecKux THUIIOB HaJl KOHETHBIM ITOJIEM
K = GF(q) (nm N®(q)).

st tuna A,,_1 anrebpa N®(K) npencrasnsiercst aarebpoii Jlu, ac-
coruupoBanHoii ¢ anrebpoit NT'(n, K) HUKHAX HUJTBTPEYTOJIBHBIX 1L X 10
marpui Ha K. Perurs npobiemy (2) B 9ToM ciydae yuaercsi, UCrnosb-
3yst KaHoHMuecKuit basuc jesa uieata N1 (n, K), nocrpoennsiii B [1].
Kombunaropuoe BbIpasKeHue 4Yncja BCeX WJICAJOB aCCOIMATUBHON aJl-
reopot NT'(n,q) ykaszano B |2|; rem cambim, jijis Tuma A, 1 perraercs
npobiiema (1) u3 [3] o naxoxaennu unciaa oP,q) crennagbHbIX Hjea-
JIOB.

Hnsa kopueit v, s € ® cunraem s < 1, ecau r — S UMeeT JUHERHOe
pasjioXkeHre ¢ HeoTpuiaTeabHbiMu Koadduimentamu mo 6aze I1(PT).
KopHu 7 1 s Ha3bIBaeM UHUUICHMHBLMU, €COU T < § Wi § < T

Jlioboe muoxectso L = {ry,rs,...,r,y,} TONAPHO HEHHIIUJIEHTHBIX
kopueit u3 T maspBaem mmnooicecmeom yenoe muna . Hucmo Takux
MHOXKECTB ¢ (PUKCUPOBAHHBIM M 0003HauuM 1depe3 B(m, ®). s kiac-
cuaeckux tunos A, _1, By, C, u D, 0HO paBHO, COOTBETCTBEHHO,

1/n n n\> n\> n n—1 n—2
— ) 3 ’ + .
n\m/\m-+1 m m m m m— 2
Teopema 1. Jucao a(P, q) cneayuarvnox udeanos arzebpo NP(q) das
kaaccuveckur munose ® = A, _1, B, C,, uau D,, pasto
n ; t—1
(qt — l)m_]t qk — 1 Jrk+1—Jk—1
2 Bme) >, =y = @
m=0 1:]1<]2<...<]t§m k=2

[.II. Eropbiue Haxojut (poOpMy/ibl B 3aMKHYTOM BUJIE JJIsi YUCJIA
a(®,q). B(m,P®) u3BecTHbl 1 JJTs1 HCKIIOIATEHHBIX THIOB |3 (1 cCbLi-
ki Tam xe), [4].
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Uccnenosanust nogepxkatbl rpantom POOU (mpoext 16-01-00707).
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O drl-moaykoJibiie, BJIOXKUMOM B [-KOJIBIIO

B. B. Uepmunix, O. B. YHepMmHbIX

Barckuit rocyrapcTBeHHBIN yHUBepcUTeT, KIpos

C OCHOBHBIMU MOHATUIMHU U CBOWCTBAMU drl-miosyrpynn u dri-mosy-
KOJIET] MOYKHO TIO3HAKOMHUTHCA B |1, 2.

Aurebpa (S, 4+, -, V, A, —,0) HazbiBaeTcst dri-noiykosvuom, €Cid Bbi-
ITOJIHSIOTCS! YCIIOBUSL:

(1) (S,+,-,0) — momyKoIbBIO;

(2) (S,V,A) — pemerka (¢ nopsakom <);

(3) caoxkenue + AuCTpUOYTHBHO OTHOCUTEIBHO V U A;

(4) quist 00bIX @, b € S a — b — nanmenblunii s1eMenT 2 € S TAKOI,
gto b+ 2 > a;

(5) (a—=b)VO+b<aVb i mobbix a,b € S;

(6) a(b—c) =ab—acu (a — b)c = ac — be nsi 106X a, b, ¢ € S;

(7) ab > 0 nas m06bIx a,b > 0 uz S.

[Tonykobno S HasbBaeTcsa addumueHo COKpamuMvLM, €CIHA a4 + ¢ =
b + ¢ Byiever a = b. XOpoOIIO U3BECTHO, YTO BJIOXKUMOCTH MOJIYKOJIBIA
B KOJIbIIO PaBHOCHJIbHA aJJIMTHMBHONH COKPATHMOCTH 110JIyKOJIbIa. Bos-
HUKAIOIEe KOJIbIIO R HOCHT Ha3BaHUE KOALUG PA3HOCMEd. DIeMeHTa-
MU R SIBJISIIOTCST KJIACCHI YIOPSIZIOUEHHBIX Tap [a, b, a,b € S, npudewm,
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[a,b] =[c,d| & a+d=b+c,a, b+ [c,d] = [a+c, b+ d], [a,b]c,d] =
lac + bd, ad + bc].

[Mosoxkus [a,b] Vg [c,d] = [(a +d) V (c+ b),b+d],|a,b] Ag [c,d] =
[(a+d) A (c+D),b+ d], monyuaem

IIpengoxenue 1. (R, <p) Asaiemca peuemroti ¢ MOYHOLMU 2DAHAMU
Vg u Agr. Koavuo pasnocmeti addumueno coxpamumozo drl-noiyxosvua
ABNACNCA [-KOADUOM.

OrmeruM, 910 B 0011IeM citydae dri-moyKOJIbIo HE STBIISIETCS MO/1aJI-
reOpoii CBOEro KOJIbIla Pa3HOCTel, MOCKOJIBKY TIpu orpanudenun R Ha S
KOJIbIIeBasl ~ Pa3HOCTh  He  o0dA3aHa  COBMAJaTh €  Pa3HOCTHIO
dril-nonykosibiia. Vckitouenue cocrapiisierT TPUBHAJIbHAs CUTYallWs,
Korjia S M3HAYAJIbHO SIBJISIETCS [-KOJIBIIOM.

IIpengioxxenne 2. Koavuo pasnocmet dri-nosykosvua S aunetino yno-
padoueno 6 mounocmu mozda, k0206 AUHETHO Ynopadowero S.

Jist omucaHust CBS3UW WJCAJOB aJUIMTUBHO COKPATUMOrO drl-TioJry-
KoJiblla S ¢ ujeasaMi ero KoJiblia pasHocreit R Beejem o6o3HaueHwusl.
[Iycrs ¢ : S — R, p(s) = [s,0] — Bnoxkenue. Eciu A C S, I C R, 10
nosoxkuM Ap = {[a,b] 1 a,be A}, Is ={s € S:p(s) € [}.

IIpennoxkenue 3. I[lycmv S — dri-noayxosvyo, R — ez0 xoavuyo pas-
nocmeti, A, I — wudearvt S u R coomeemcmeenno. Tozda cnpasediu-
evi ymeepoicdenua: (1) Ap — udean ¢ R; (2) Ig — udean ¢ S; (3)
(Ar)s = A; (4) (Is)r = I; (5) pewemru udearos S u R uzomopg-

Hbl.

I[Tepsoiit apTOp TMOMIEpsKan rpanToM Munncrepcersa oO6pa3zoBaHus 1
nayku P®, npoekr Ne 1.1375.2014 /K.
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BriosiHe mHepTHBIE MOATPYIITHI BIOJIHE Pa3JI02KUMBIX
abeJsieBbIX Tpynn 6e3 KpyJdeHus

A. P. YexJioB

ToMmckuit rocynmapcTBeHHBIH yHUBepcuTeT, ToMck

[Tonrpynna H rpynnsl G HazbiBaeTcs: wucmot, eciu H NnG = nH
JUT KazKJIOTO HATYPaJbHOTO N} 6noaAne unsapuanmnot, ecoa oH C H
JIJIsI BCSIKOTO ¢ U3 KoJiblia 9H10Mopdusmos E(G) rpynibr G.

[Tonrpynma H rpynnbl G Ha3LIBACTCS 6NO0AHE UHEPMHOT, €CTIU O]~
rpymna H N H umeer konednblit uuieke B o H st Besikoro ¢ € E(G).
Bce aucTbie BIoJiHE WHEPTHBIE TTOIPYIIBI TPYIIT 6€3 KPyUYeHUs BIOJIHE
uaBapuanTHbl. [logrpynmnsr H, K rpynnbl G Ha3bIBAIOTCSA COUMEPUMDBL-
M, ecan oarpynna K N H nMmeeT KOHEIHBINR NHIEKC Kak B I, Tak u B H.
[loarpynmna, com3amepumast ¢ HEKOTOPOR BIOJHE MHEPTHON MOAIPYIIION,
cama siBjisiercst Brojine uueprroit. Corsiacuo [1] Besikasi BIioJiHE MHEDT-
Hasl 1OJIIPyIa CBODOHON I'PYIIIbI COU3MEPUMa € HEKOTOPOH BIIOJIHE
MHBAPUAHTHON MOJIPYIIOi; a B [2| mOKa3aHo, 4TO BCsAKAst BIOJIHE HHEPT-
Hasl MOJIPYIIa P-T'PYIIHI, PA3JIOKUMON B IPSIMYIO CYMMY HUKJIUICCKUX
I'PYIII, TaKXXe COM3MepUMa C HEKOTOPOH BIIOJIHE WHBAPUAHTHOMN 110/
CPYIIIOA.

Jlemma 1. Ecau nodepynna H cousmepuma ¢ nodepynnamu H;,
1=1,...,n, mo H cousmepuma ¢ Hy + ...+ H, v c HiN...N H,.

Jlemma 2. Ecau H — snoane unepmmuas nodepynna epynnoe G = A®B,
mo nodepynna HNA enoane unepmmua 6 A, nodepynna (HNA)®(HNB)
cousmepuma ¢ H, a ecau ¢ € Hom(B,A), mo nodepynna H N A +
+o(H N B) cousmepuma ¢ HN A,

[Tonmyden mosHBIN OTBET, KOT/Ia BIOJIHE WHEPTHBIE TOIIPYIIIHI BIOJJTHE
Pa3JIOKUMOI IpyIiibl 6€3 KPyUueHUsi COM3MEPUMbI C BIIOJIHE WHBAPUAHT-
HBIMH.

Teopema 1. I[Iyemv G = G1 @ ... & Gy, 2de r(G;) = 1, — snoane
PA3A0IACUMAA 2pynna bes Kpyuenus xoneunozo panea. Kascdas enoane
unepmmuas nodepynna 2pynnvl G cousmepuma ¢ HEKOMOPOT 6NOAHE UM~
sapuarmot nodepynnoti mozda u mosvko mozda, koeda pG; # G; O
6earozo 1 = 1,...,n u 0aa 6CAK020 NPOCMO20 YUCAL P, NPUHEM NPU
ecex i,7 =1,...,n munw t(G;), t(G;) aubo pasnvl, AuO0 HeCPABHUMDL.
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Teopema 2. [Iycmo G — pedyuuposanmnas 6nosne PasioHcuMas 2pyn-
na 6e3 kpyuenus. Beaxas enoane unepmmuas nodepynna epynnoe G co-
UBMEPUMA ¢ HEKOMOPOTE 6NOAHE UHBAPUAHMHOT nodepynnoti mozda u
moavko mozda, xo2da Kaxcdas ee 00HOPOOHAA KoMnonenma A Kome-
HO20 pan2a 6noane unsapuarmmua, npuvem A we deaumca nu na 00Ho
nPoOCMoe 4ucno.
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IIpomosmKeHnss KOHTPYIHIIHI MOJIYIO/Ieii HeIPePbIBHBIX
byHKIMIT HA MOJIYKOJIBIIA HENPEPHIBHBIX (hYHKIMIA
co 3HadeHusimu B gydqe (0; oo]

. B. Hynpakos

Bsarckuii rocynapcrBennbiit yuusepcuret, Kupon

Jlokj1a1 TOCBSIIEH BOTIPOCY NPOJIOJIYKEHNST KOHI'PYIHIIAHA MTOJIyTIO e
U(X) n UY(X) HenpepbIBHBIX HOJOKUTEIbHBIX (DYHKIUI, Onpee/én-
HBIX Ha TOMOJOIHIECKOM IIPOCTpaHCTBEe X JI0 KOHIPYSHIMHA Ha MOJIY-
kosbiax C®(X) u CY (X)) coorsercrenno. Pabora npojoskaer uccie-
nosanust E. M. Beuromosa u JI. B. Uynpakosa [1] u E. M. Beuromosa
n H. B. [llamarunosoii [2].

[Tog momykosbiioM S MOHMMAaETCs ajredpamdeckasi CTPYKTypa ¢
KOMMYTaTUBHO-aCCOIMATUBHON Omepalineil CJI0KeHus U aCCOIUaTUBHON
orepalueil yMHOXKEHU s, JUCTPUOYTUBHON OTHOCUTE/ILHO CJIOYKEHUsI ¢ 00e
nX cTOpoH. [TosyKOIBI0 HEMPEPbIBHLIX (DYHKIIN, OIMpeIeeHHbIX Ha TO-
OJIOTTIECKOM IpocTpaHcTBe X ¥ MPUHAMAOINIUX 3HAUCHHS U3 MHOXKe-
crBa (0; 00] HONOKUTENILHBIX JIEHCTBUTEILHBIX YUCEJI, ¢ HOMJIOMIAIOIIUM
JIEMEHTOM OO M II0TOYEUYHBIMU OLIEPALUSIMU CJIOXKEHUSI U Y MHOXKEHMUS,
obozmatum C'(X). B3gB BMECTO CIIOXKEHUS OMEPAIUIO MOTOIECTHOTO
MakcnmyMa yHakumit V, noayanm nosykossino CY (X).
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Teopema 1. /[aa 06020 npocmparncmea X cnpasedausv, ymeeporcde-
HUA:

1. Haumenvwetd konepysnuuet, npodosscarowets adpo K noaykorvua
UY(X), asasemca omnowenue px: f pr g < gk < f < ghko das
nexomopox ki, ko € K. Ilpu omom [1],, = K.

2. Hauboavwed: xonepysnyuet ¢ xaaccom edunuyvt, pasnvim adpy K
na noaykoavye CL(X), asasemes omnowenue S, KAGCCH KOMO-
poeo umerom 6ud [fls, = fK, ecau f € UY(X), u craeusarousee
sce pynryuu, ne aeocawue 6 UV (X).

3. Haumenvwet xonepysnyuet, npodosscarouiets Adpo K nosyxosvuya
U(X), asasemes mpan3aumueroe 3amulkanue G pePiekcuenozo u
CUMMEMPUYHO20 OMHOULEHUA TF, 8 KOMOPOM HATOOAMCA PYHKUUL

[,9€C®(X), ecau f=>"" 1 fiug=>1 [iki dra nexomopwx
kl,...,kHEK.

Teopema 2. /[as 06020 npocmparncmea X pasHocusbHbl YCAOBUA:
1) X — F-npocmpancmeo;
2) 6 = pr Oaa aobozo adpa K noaynoas U(X);
3) das mobozo adpa K noaynoas UY(X) fpxg <= [ = gk,
ede k € K.

Pabora BblojiHeHa B paMKaX IOCyIapcTBEeHHOro 3aanust Munucrep-
crBa obpazosanust u Hayku PO, npoexr Ne 1.1375.2014 /K.
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Cnueraroniue COOTHOINEHUS JJid ABYX ITOCJIEA0BATEILHOCTEM
anddepeHInaJIbHBIX OIIEPATOPOB M TOYHBIE PEMIEHUHA OJHOTO
KJIaCCa YPAaBHEHUI B YaCTHBIX MPOM3BOAHBIX

IO. B. IITanbko

WNuctuTtyT BhiuucanTeabroro momenuposannsa CO PAH, Kpacrospek

Paccmorpum JiBe 110C/1€10BaTE/IbHOCTU JIMHERHbIX Jinddepeniialib-
ubix oneparopos {L7} u {L4}, n =0, 1, 2, ..., CBA3AHHBIX CILUIETAIO-
IMAMHA COOTHOITEHU MU

Lyt Ly = Lyt Ly, (1)

3a/1a11M OIIepaTop BTOPOTO MOPSIIKA C HEPA3IOKUMbBIM IJIABHBIM CHM-

BOJIOM
it jtk=2

Ly= > a""t,2,y)0,000}
i+j+k=0
U onepaTop HepBOTro IIopdaKa

i+j+k=2
LY = Log — a"q + Z aijk(iﬁf_lé?g@;qaﬂr
i+j+k=1
00190, + KOO g0,
rie GYHKIUS ¢ YIOBIETBOPSIET YPABHEHUIO
> agiqlq; = 0.
i+j+k=2

PaccMmorpum JmHeliHoe ojiHOpojiHOoe T depeHiuaibHoe ypaBHeHHIe
BTOPOTO MOPSJIKA

Liu = 0. (2)

st Toro aTobbl ypasHeHue (2) 1jist JIOOOTO 1 UMEJIO pEIleHusl, 3aBH-
csdllee OT IPOU3BOJILHOI OeckoHeuHo juddepennupyemoit pyukiun P
BHJIA,

u = Zui(tvxay)@(i)(Q>a (3)

HEOOXOAMMO, ITOOBI CYIIECTBOBAJH OMEPATOPHI TEepBOro mopsiaka { LY}
1 BTOporo nopsiyika { LY}, cBazannbie coornomenusamu (1).

83



B Joknase paccMaTpuBalOTCA YCIOBUS, MPU KOTOPHIX CYIIECTBYIOT
OECKOHEUHBIE TOCIE0BATEHLHOCTH A PePeHInaibHbIX ONePaTopOB,
cBst3aHHbIX cooTHomenusamMu (1). TIpuBosaTCsS pUMEpBI pelenunii Buia
(3) Jutst ypaBHEHUsI JIBYMEDHON aKyCTUKH.

Metoa cxeM mporpamMm Jijig pa3peuinMOCTH
MMPOTO3UINOHAJIBHBIX MPOTrPAMMHBIX JIOTUK

H. B. IIIuaos

WNucturyT cucrem ungopmaruku uMmenn A. I1. Epmosa CO PAH, HoBocubupck

CemeiicTBO NpOrpaMMHBIX JIOTUK BKJIIOYAET JTUHAMUYECKHE W TEMIIO-
paJIbHbBIE JIOTHMKH, & TaKyKe JIOTUKU MpoIreccoB. (Ocobo MOy IsipHbl TPO-
HMO3UIMOHAJBHBIE BAPUAHTHI 9TUX JIOTMK B CBSI3M C WX IIMPOKOH HPH-
MEHUMOCTBIO JIJIsI crelnpuKalI 1 aBTOMATUUIECKO Bepu(DUKAIIMT KaK
OTJICJIbHBIX TIPOTPAMM, TaK U IPOrPAMMHBIX CUCTEM (BKJIIOUAsi PACIIPE-
JIeIEHHBIE U MyJIbTHATEHTHBbIE cucreMbl ). [losromy uccseoBanme u pas-
paboTKa aJropuTMOB (pasperanux NporeiLyp) st Bajujamiu (1po-
BEPKU TOXKJICCTBEHHOW HCTUHHOCTH), TOWCKA WJIM T€HEPAIuU JI0Ka3a-
TesbCTB, Bepudukanuu B Mojiessx (model checking) dopmyst mporpamm-
HBIX JIOTUK SIBJISIETCSI BayKHBIM HallPaBJIEHUEM KCCJIEIOBAHNUIA.

CyThb CXeMHOTO MeTOJia JOKa3aTeJbCTBA Pa3peHInMOCTH ITPOTPAMM-
HBIX JIOTMK COCTOUT B cjejyionieM. PopMysibl HUCCIEyeMOi JIOTHMKH
TPAHCINPYIOTCS B TaK Ha3bIBAEMbIe HEJETEPMUHUPOBAHHBIE CXeMbl SIHO-
Ba (KOTOPBIE SIBJISIFOTCsE €CTECTBEHHBIM 0DODIEHUEM KJIACCHIECKUX CXeM
dAnosa [1]) Takum obpasoM, aTo TpaHcaEpyeMast (HOpMYysIa UCTHHHA TO-
IJIa, U TOJIbKO TOIJIa, KOIJIa COOTBETCTBYIOIIAA CXeMa siBJISIETCS TOTAJIb-
HOU (T.e. BCErjia OCTAHABJIMBAETCs) B CIEIUAIBHOM KJIACCe WHTEPIpe-
raruii. Tak Kak cOOTBECTBYIONAs POOJIEMa TOTAJIbHOCTH PA3PEIIUMa,
(T.e. MeeTCsT ATOPUTM MTPOBEPKU TOTATBHOCTH B CIEIUATLHOM KJIACCe
WHTEPIpeTaInii), T0 uccjeyeMast MpOHO3UIMOHAIbHAS TPOrpaMMHast
JIOTVKA, TAKXKE OKA3BbIBACTCS Pa3PEIIIMOii.

IlepBonadaJibHBIl BapuaHT CXEeMHOTO MeToja OblI pa3paboTan
B 1983-1988 rr. [2| mu1s1 ioKazaTesbeTBa pa3permmmMocTi BapuanTos [1po-
nozurmonabHoit Junamuaeckoit Jlornku (Propositional Dynamic Logic,
PDL). B 1993-1997 rr. cxemublii MeToj| 6611 pacupocrpanén [3] na rak
HA3bIBaEMOE U-UCIUCTIeHNEe, KOTOPOe MOXKHO CIUTATDH pacimupenreM PDL
38 CYET MCIOJIb30BAHUsT HEMOABUKHBIX TOUYEK 10 MPOMO3UIIHOHAILHBIM
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NnNepeMEHHbIM. CxeMmHblit METO/, pa3BUBaJICA OJJHOBPEMEHHO U HE3ABUCUMO

OT TEOPETUKO-aBTOMATHOIrO Meroja |4, b| jiokasaresibecTBa pasperumo-

CTH IITPOITO3UITNOHAJIBHBIX IIPOI'PaMMHBIX JIOTHUK.

B jnokiajie Oyjer jaH o030p pa3BUTHA U PE3YJbTATOB CXEMHOI'O Me-

Toja 3a 33 roga — ¢ 1983 mo 2016 rr. [TogpobHee co cxeMHBIM METO/IOM

MOXKHO [O3HAKOMUTBCS 110 2Ky PHAJIBHON crarbe [6] nium 1o ee uepHoBoii

BEpCHUN Ha CTpaHHUIE aBTOpPa (Chﬁ. http://persons.iis.nsk.su/files/persons/pages

/shilovprogsoftware15psi_0.pdf).
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Some of the Properties of Irreducible
Polynomials by Using Liftings

Kamal Aghigh
Faculty of Mathematics, K. N. Toosi University of Technology, Tehran

Let v is a Henselian valuation of any rank of a field K and v is
the unique extension of v to a fixed algebraic closure of K with value
group G.

For an over field K’ of K contained in K, we shall denote by G(K")
and R(K') respectively the value group and the residue field of the
valuation v/ of K’ obtained by restricting v to K’. An extension w of
v to a simple transcendental extension K(z) of K is called residually
transcendental if the residue field of w is a transcendental extension of
the residue field of v.

Using the canonical homomorphism from the valuation ring of v onto
its residue field, one can lift any monic irreducible polynomial having
coefficients in R(K).

In this paper, it is shown that the concept of lifting of a polynomials is
important tool for investigating the properties of irreducible polynomials
with coefficients in valued fields.
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Equivalence Condition for Equational Theories

S. V. Babenyshev

Siberian Fire-Rescue Academy, Zheleznogorsk

While studying algebraization phenomena for, what he called, second-
order logics, D. Pigozzi 1] discovered that finitely equivalential second-
order logics are characterized by the existence of a finite set of ternary
terms with special properties. Finitely equivalential second-order logics
are interesting from the point of view of Universal Algebra because

e they have quasivarieties as their equivalent algebraic semantical
counterparts;
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e equational theories of quasivarieties and varieties are a particular
case of second-order logics, so they can be also finitely equivalential,
under the same conditions.

In [2], an operator-based approach, similar to the one employed in [3],
was adopted for studying the same topic of algebraization of second-
order logics, which will be called from now on the 2nd-level deductive
systems (to better reflect their propositional nature). Using the notation
employed in [2], the pertinent characterization can be formulated as
follows.

Theorem 1. A 2nd-level deductive system G is finitely equivalential iff
there exists a finite set J of ternary terms of the corresponding algebraic
signature 33, such that for every pair of formulas o, 5 € Fmy

{e(,a,8) = p(a, 8,0) | ¢ € J}™ = {t(a, B) = t(e, B) | t € T2},
where

e Ty is the set of all unary term functions over absolutely free algebra
Fmy, of the signature X (translations);

o X™Y9 means the closure of the set X in the closure system ThG of
all theories of the deductive system G.

In the case of the equational theory of a variety V', considered as a 2nd-
level deductive system over formula algebra Fmy, this result amounts
to the fact that the set {o(o, o, B) = @(a, B, B) }oes provides a basis
for the principal congruence {(a, 8)}“°*" on the formula algebra Fmsy.
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On Unification and Passive Rules in Multi-modal Temporal
Logic of Linear Time and Knowledge LFPK

S. I. Bashmakov, A. V. Kosheleva

Siberian Federal University, Krasnoyarsk

V.V. Rybakov
Manchester Metropolitan University, Manchester, UK

Temporal logic can be viewed as a particular case of modal logic with
linear alternative relations [1| or multi-modal logic [2]. Basic unificational
problem for modern mathematical logic can be viewed as a question:
whether the formula can be converted into a theorem after replacing the
variables. Solution of the unificational problem for £7 £ has been found
by Rybakov [3| and proposed for basic modal and intuitionistic logic.

In [4] has also been proposed descriptions of all non-unifiable formulas
in a broad class of modal logics with the proofs, and also given the finite
bases of passive rules in these logics. In this work we, continuing [5],
have proposed a criterion of formulas non-unifiability in modal logic of
knowledge and linear time Future/Past LPFI which can be considered
as a special type of transitive multi-modal logic over the set of integer
numbers Z.

Definition 1. Formula a(ps,...,py) is unifiable in an algebraic logic
L iff there is a tuple of formulas o1, .. .,0, such that 7 (61, ..., 8,).

The alphabet of the language LXK includes a countable set of
propositional variables P := {p1,...,pp, ... }, braces (, ) default Boolean
operations and a set of modal operators {Op, Op, Oy, ...,0,}. Logic
operations $p, Op, O; determined through Op, Op, O; as follows:
Op = —Up—, Op = —Up—, <& = 0.

Temporal k-modal Kripke-frame is a tuple T'= (W, Ry, Ro, ..., Rk),
where Wrp is a non-empty set of worlds, Ry,..., R, are some binary
relation on Wy, what is more Ry = R := {(a,b)|(b,a) € R} is a
converse relation.

Definition 2. Let F = (Wg, Ry, ..., Ri) is a Kripke-frame, and VR;
R;-cluster is a subset CTi € Wy such that Vv, z € CT 1 (vR;2)&(2R;v)
and ¥z € Wp, Yo € Cli : (vR;2)&(zRw) = 2 € Cf%). For any
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relation R;, CTi(v) mean that it is the R;-cluster s.t. v € CT or cluster,
generated by the element v.

Definition 3. LF PK -frame is a temporal (n+ 2)-modal Kripke-frame
T = (Zr,Rp,Rp,Ry,...,Ry),

where Rp = R}l and:

a. Zp is the disjoint union of clusters of agents C', t € 7Z, and
Ctl ﬂCt2 - @ thl 7& tQ,'

b.Vrx,ye€ Zr(x RpyVyRpx);

c. Vo € Zr(x Rpx);

dNz,y, z€ Zr(xRpy N yRpz = x Rp=z);

e. Ry, ..., R, — some equualent relations in each cluster C*.

We denote class of all such frames LPFK .
Definition 4. Model My on a LPFK-frame T is a tuple My = (T, V),

where V' is a valuation of a set of propositional letters p € P on T, i.e
Vpe P [V(p) C Zr]. For any such model My Yw € Zp:

a. (T,w)lFy psw e V(p);

b. <T, w> by OpA & Vz € ZT(U)RFZ = <T, Z> IFy A),

C. <T, w> by OpA & Vz € ZT(UJRPZ = <T, Z> IFy A),

d. Vi e 1, <T, w> by 0,A & Vz € ZT(’U}RZZ = <T, Z> IFy A)

Definition 5. Temporal Future/Past logic LPFIK is the set of all
LPFIK-valid formulas on all frames:

LPFK = {A € Fma(LY""®)\VT € LPFK : T IF A}

Theorem 1. Any modal formula A is non-unifiable in LPFIC iff

Op0pA— | \/ —OpO0pp A-OpOp-p| € LPFK.
peVar(A)

Definition 6. Let r := Ay, ..., A,/B be an inference rule in the logic
LPFIC . The rule r called passive for LPFK if for any substitution
g of formulas instead of variables in r never g(A;) € LPFK & ... &
&g(Ay) € LPFK. In other words v is a passive rule if formulas from
its premise have no common unifiers.
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Theorem 2. The rules r, := —==2 . - form a basis for

T
all passive inference rules in LPFK.
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On Finite Groups in Which All Maximal Subgroups are
w-closed

V. A. Belonogov
N. N. Krasovskii Institute of Mathematics and Mechanics UB RAS, Ekaterinburg

Let G be a finite group and 7 a set of primes. A group G having
normal m-Hall subgroup is called m-closed. We write (G, ) € (x) if G is
not m-closed and all maximal subgroups of GG are w-closed, i. e. G is a
minimal non-m-closed group.

Theorem 1. |1]| If (G, 7) € (%) then G/®(G) is a simple non-abelian
group or G is a Schmidt group.
Theorem 2. [2| Let (G,7) € (%) and G is simple non-abelian group.
Then

(I) 2¢m;

(I1) G is isomorphic to one of the following groups: A, where r > 5
is a prime; PSLy(q) where q > 5; PSL,(q) and PSU,(q) wherer is an
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odd prime; Sz(q) where ¢ = 22" > 8 2Gy(q) where g = 32" > 27;
3D4(q); 2Fy(q) where ¢ = 2%t > 8: Fg(q); one of sporadic groups
Mgg, Jl, J4, Ly, FZ/24 and FQ.

A further natural problem is the following: for every simple group
G from (I1) to find all sets 7 of prime numbers such that (G, 7) € (%).
In |2, Theorem 2| the problem is solved for any sporadic simple group G
from (I7).

Now we have a theorem in which the problem is solved for simple
groups A, with a prime v > 5, PSLs(q) with ¢ > 5, Sz(q) with
q= 2" > 8, 2Gy(q) with ¢ = 3*"*1 > 27, 3Dy(q) and *Fy(q) with
q= 22n+1 > 8,

For example, if G = PSLy(p) with prime p > 5 then (G, 7) € (*) if
and only if & # 7 C 7(p+1)\{2,3,5}or p € m C w(p(p*—1))\{2, 3,5},
and if G = Sz(q) with ¢ = 2" for prime r then (G, ) € (x) if and only if
@ # 7 C 7(¢* + 1) (for non-prime r in latter assertion we must replace
7(g*> + 1) by some well-defined its subset my(q* + 1)).

The work is supported by the Complex Program of UBRAS (project
15-16-1-5)
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Application of %,(n)-polynomials for Computing of Analytic
Functions of Matrices

Yu. N. Belyayev
Syktyvkar State University, Syktyvkar

According to the theorem of Cayley-Hamilton, any matrix A’ of order

n can be represented as a linear combination of the first n powers of
matrix A = ||la,||: A7 = 37— CinA". Therefore, if the function f(¢) of
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complex variable ¢ can be expanded in a power series f({) = Z;io ;¢
and the eigenvalues Ay, g = 1,...,n, of matrix A lie in the circle of
convergence of this series, then f(A ) Py éAh(ozh + Z;LJFéV a;C;p), in
particular

n+N
exp A = |le,(N)|| = ZAh (h' + Z th> (1)

Equalities in the last two formulas become accurate if N = oo.

Theorem 1. Coordinates Cj; of the matriz A7 in the basis A°, A,
A2, . AL are equel to

Cin =Y Dn-nigBj1-g(n), h=01,.. n-1, (2)

where p; are coefficients of the characteristic equation of the matrixz A,
and polynomials B,(n) are defined by the equations [1]:

By(n) =0,9="0,1,...,n—2; By_1(n) =1; B, Zp; -1(n
(3)

Comparison of formula (2) with representations of the coeflicients Cj,
by the methods of Cayley-Hamilton, Lagrange-Sylvester, Vandermonde
2| is done. Analytical formulas for the functions A’ and exp A are found
with the help of (2)—(3). Numerical calculation of exp A by the formulas
(1)-(3) is performed by scaling and repeated squaring:
exp A = [exp(A/27)]?. In this case the required accuracy of numerical
calculations is provided by fulfillment of conditions of the following
theorem.

Theorem 2. The relative truncation error
€ = max |(eqr(00) = egr(N))/eqr(00)]
in the calculation of the matriz exp A using the formulas (1) - (3) does

not exceed nNTV[(n + N[y (n + 0)], on the condition that
n = (2n — 1) max|a,| < 1.

Application of Theorem 2 is illustrated on the example of solving
a system of six differential equations describing the transformation of
elastic waves in anisotropic layer.
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Parallel Algorithms and Baer — Kaplansky Theorem
in the Theory of Almost Completely
Decomposable Abelian Groups

E.A. Blagoveshchenskaya
Petersburg State Transport University, Saint-Petersburg

An almost completely decomposable group (acd group) X is
a torsion—free abelian group of finite rank containing a completely
decomposable subgroup A of finite index. If in addition X/A is a cyclic
group then X is called a crg-group, see [1]. First we concentrate on
the class of block-rigid crg-groups X of ring type, which means that the
types of rank-one summands of A are idempotent and form an antichain,
see [2].

Theorem 1. (Baer-Kaplansky Theorem for crq-groups)
E. Blagoveshchenskaya, G. Ivanov, P. Schultz

Let X and Y be block-rigid crg-groups of ring type. Then groups X
and Y are nearly isomorphic if and only if their endomorphism rings
are isomorphic, End(X) = End(Y).

In general case of acd-groups when X /A is not necessarily cyclic the
links between groups and their endomorphism rings also exist;:

Theorem 2. Let X and Y be acd-groups of ring type. If X and Y are
nearly isomorphic then their endomorphism rings are nearly isomorphic
as abelian groups.

The near isomorphism is an equivalence, which is weaker than
isomorphism. It is traditionally used for classification problem solutions
in the theory of torsion-free abelian groups. Such groups have quite
complicated  structures, non-isomorphic direct decompositions,
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which can not be classified up to isomorphism. In this situation
the determination of groups by their endomorphism rings, proved in
Theorem 1, is of special interest, see [3].

Note, that the direct decomposition theory of acd-groups up to near
isomorphism is based on parallel algorithms having different applications,
in particular, in artificial neural network learning algorithms, see [4].

The author was funded by REBR (project 14-01-00660 a).
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The Minimal Condition for Non-abelian Subgroups
N. S. Chernikov

Institute of Mathematics of the National Academy of Sciences of Ukraine,

Kyiv

A series of known results are connected with the minimal condition
for non-abelian subgroups. For instance, non-abelian locally finite groups
with this condition are Chernikov (V. P. Shunkov, 1970); non-abelian
weakly graded groups with this condition are Chernikov (N. S. Chernikov,
2008); non-abelian binary finite groups, satisfying the minimal condition

for non-abelian metabelian subgroups, are Chernikov  too
(N. S. Chernikov, 1980). The group G is called weakly graded, if for
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every g, h € G\ {1}, the subgroup < g, ¢" > possesses a subgroup of
finite index # 1 whenever | < g > | = o0, or g is a p-element # 1
with some odd prime p and also [¢F,h] = 1 and < g,h > is periodic
(N. S. Chernikov, see, for example [1]). The class of weakly graded groups
is very large. It includes the classes of locally and binary graded groups
and (by the way) the classes of locally, binary, residually finite or solvable
groups. It includes the classes of 2—, RN —, linear groups. The following
recent theorem holds.

Theorem 1. (N. S. Chernikov [1]). For the weakly graded non-abelian
group G the following statements are equivalent:

(i) G satisfies the minimal condition for non-abelian
non-normal subgroups.

(ii) G is a Chernikov group or a solvable group with normal
non-abelian subgroups.

Further, the following new theorem holds (compare with
Theorem |[2]).

Theorem 2. (N. S. Chernikov, 2016). The locally graded non-abelian
group G satisfies the manimal condition for noncomplemented
non-abelian subgroups iff it is a Chernikov group or a solvable locally
finite group with complemented non-abelian subgroups.

The known Olshanskiy’s Examples of infinite simple groups with
abelian proper subgroups show that in the last theorem the condition:
«G is locally graded»’ is essential.

Note that locally finite non-abelian groups with complemented non-
abelian subgroups are described in [3], [4].
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On Periodic Subgroups of the Finitary Linear Group
O. Yu. Dashkova

The Branch of Moscow state university in Sevastopol, Sevastopol

M. A. Salim
United Arab Emirates University, Al Ain

Let F'L,(K) be the finitary linear group where K is a ring with the
unit, v is a linearly ordered set. F'L,(K) is investigated in [1, 2]. In
particular the finitary unitriangular group UT, (K) is studied in [2].

We study periodic subgroups of the finitary linear group FL,(K) in
the case where K is a Dedekind ring, v is a countable set.

The main result of this paper is the theorem.

Theorem 1. Let G be a periodic subgroup of FL,(K), K be a Dedekind
ring, v be a countable set. Then G is a (locally nilpotent)-by-countable
and locally finite group.
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Local Derivations and Automorphisms
of Lie Algebras of Niltriangular Matrices

A. P. Elisova
Lesosibirsk Pedagogical Institute — Branch

of Siberian Federal University, Lesosibirsk

A local automorphism (a local derivation) of an algebra A over an
associative commutative ring with identity is an automorphism (resp.,
an endomorphism) of the K-module A which acts on each element o € A
as an automorphism (resp., a derivation) depending, in general, on the
choice of a.

We study the local automorphisms and the local derivations of an
algebra R = NT(n, K) of all n x n strictly lower triangular matrices
over K.

Local derivations of an algebra R for n = 3 were studied in [1-2].
There is a description of local automorphisms of an algebra R in this
case see in [1]. In a case n = 4 and there are some restrictions on a
ring K local derivations of the algebra R were described in [2-3], local
automorphisms of this algebra R were described in [3].

Every local automorphism of the associated Lie algebra A(R), n < 4,
according [3], may be reducible to the local Lie automorphism of a special
evident view by the multiplication on local automorphisms of R and on
an automorphism of A(R). Local derivations of A(R) for n < 4 are
described similarly (see [4]).

Author and V. M. Levchuk proved reduction theorems for n > 4. In
particular,

Theorem 1. Let n > 4. Then every local automorphism of the Lie
algebra A(R) acts modulo R* as well as an automorphism of A(R).

Matrix units e;;,1 < 7 < ¢ < n, generate the algebra R such a
K-module. According 4 for n > 4 an arbitrary local derivation of the
algebra R is zero on elements ¢e;; 1,1 < ¢ < n, accurate within an
addition a derivation of R, and on elements e;_2,2 < ¢ < n coincides
modulo R? with a map of a view

wy - tagies) + taggeqs + ... + tapn—20€nn—2 (Oé = Hang e R, te K)
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On Solvable Z,-graded Alternative Algebras
M. E. Goncharov

Sobolev Institute of Mathematics and Novosibirsk State University, Novosibirsk

Let R be an algebra over a field F. Let G be a finite group of
automorphisms of R, and RY = {x € R | ¢(z) = for all ¢ € G} is
a fixed points subalgebra of R.

If R is an associative algebra with a finite group of automorphisms
G then classical Bergman-Isaacs theorem says that if the subalgebra
of fixed points RY is nilpotent and R has no |G|-torsion, then R is
nilpotent [1].

It turns out that for alternative algebras Bergman-Isaacs theorem
is false — there are examples of a solvable non-nilpotent alternative
algebra A with an automorphism of second order ¢ such that the ring
of invariants A? is nilpotent.

However, Semenov in [2| proved, that if the characteristic of the
ground field is zero, G is a finite group of automorphisms of an alternative
algebra A and the subalgebra of fixed points A is solvable - then A is
solvable. In positive characteristic the problem is opened.

We will consider the case when A is an alternative algebra with an
automorphism ¢ of finite order n and G is cyclic group generated by ¢.
This problem closely connected with the following: let A = Ay & Ay &
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... A, 1 bea Z, - graded alternative algebra. Suppose Ay is solvable.
[s it true that A is solvable?

For n = 2 Smirnov in [3| proved, that if an alternative algebra A over
a field of characteristic not equal 2 admits an automorphism of second
order ¢ such that the algebra of invariants A® is solvable, then A is
solvable.

For n = 3 the author in [4]| proved that if the characteristic of the
ground field is more that 5 and Ay is solvable — then again A is solvable.

In this work we are trying to introduce a method that may be used
to solve the problem for arbitrary n. We show, that the known result
can be obtained using this method. Also, we managed to deal with the
case when n = 5.

Theorem 1. Let A be a Z,-graded alternative algebra over a field F,
where n = 2P395°. If char(f) > 2t, where t = 5
ifs #0,t=3ifs =0, q¢q#0andt =1ifs =q =0, and Ay
15 solvable, then A is solvable.

The author was supported by Russian Science Foundation (project
14-21-00065).
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Remarks on Morphisms of Spectral Geometries

F. Jaffrennou

Siberian Federal University, Krasnoyarsk

Non-commutative geometry, conceived by Alain Connes, is a new
branch of mathematics whose aim is the study of geometrical spaces
using tools from operator algebras and functional analysis. Specifically
metrics for non-commutative manifolds are now encoded via spectral
triples, a set of data involving a Hilbert space, an algebra of operators
acting on it and an unbounded self-adjoint operator, may be endowed
with supplemental structures. Our main objective is to prove a version
of Takahashi duality between “geometrical” and “algebraic” categories
which is adapted to the context of Alain Connes’ spectral triples.
We present: a description of the relevant categories of geometrical
spaces, namely compact Hausdorff smooth finite-dimensional orientable
Riemannian manifolds, or more generally Hilbert bundles of Clifford
modules over them; and some definitions of categories of algebraic
structures, namely commutative Riemannian spectral triples. We
obtain the construction of section functors (construction theorem
for morphisms) that associate a morphism of spectral triples to every
smooth (totally geodesic) map and which provide a suitable environment
for the description of morphisms extended to the non-commutative
setting.

On Finite-dimensional Double Lie Algebra

P. S. Kolesnikov

Sobolev Institute of Mathematics, Novosibirsk

Double algebra is a linear space V equipped with two-fold
multiplication B : V@V = V@V, B(a®b) = >, ¢;®d;. Such systems
appear in the approach by Van den Bergh (2008) to noncommutative
Poisson algebras: an associative algebra V' is a noncommutative Poisson
algebra if there is a two-fold multiplication B such that the bracket
{a,b} =), cid; is an analogue of the ordinary Poisson bracket.

In order to define noncommutative Poisson structure on V', the
map B itself has to satisfy the following properties:
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B(b,a) = —B(a,b)"1?, (1)
By (a,B(b,c)) — Br(b, B(a,c)) = B*(B(a,b), c), (2)

Here
Br(a,r®y) = B(a,r) ®y, Br(b,r®y) =12 B(b,y),
Bz ®y,c) = (B(z,c) @ y)*,

(12), (23) are the permutations of tensor factors.

A double algebra V satisfying (1), (2) is called a double Lie algebra.

V. Kac in his talk on the conference "Lie and Jordan Algebras, Their
Representations and Applications-VIDec 2015, posed the following
problem: prove that there are no simple finite-dimensional double Lie
algebras (except for 1-dimensional space with trivial map B). Here we
solve this problem and state a series of examples of finite-dimensional
double Lie algebras.

Suppose V' is a double algebra with a two-fold multiplication
B € End(V ® V), dimV = n < oo. The well-known series of

isomorphisms
End(V®V)~End(V)®End (V) ~
~ FEnd (V)" ® End (V) ~ End(End (V))
allows to identify B with a linear operator R : End (V) — End (V).

Here we identify End (V') with End (V')* my means of the trace form.
It is natural to expect that if B satisfies (1) and (2) then the
corresponding R satisfies some conditions. Indeed, we have

Theorem 1. The structure of a double Lie algebra on
a finite-dimensional space V' is completely determined by a skew-
symmetric Rota—Baxter operator on End (V).

Namely, B satisfies (1) and (2) if and only if
R=—R', R(z)R(y) = R(R(z)y +zR(y))
for all z,y € End (V).
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Corollary 1. IfV is a double Lie algebra of finite dimension which does
not contain proper nonzero subspaces I such that B(V,I) CVRI+IQV
then dimV =1, B = 0.

The authors were funded by RSF (project 14-21-00065).

Transfer Unitary K;-functor
Under Polynomial Extension of Rings

V. 1. Kopeyko
Kalmyk State University, Elista

Let (R, A, A) be an unitary ring (alias form ring), where R is a ring
with an involution  — Z, A is a central element of R such that A-\ = 1,
and A is a form parameter in R. Let K;U*(R,A) denote the unitary
Ki—group of (R, A). We denoted by W1U*(R, A) the cokernel of the
hyperbolic homomorphism H : Ki(R) — K{U*(R, A), while the kernel
of the homomorphism K;U* R,A) — K;(R) induces by the forgetful
functor denoted by W{U*(R, A).

The purpose of this talk is to define a transfer map

(in)+ + KAUNR[X], AIX]) — KrUNRIX"], ALX™))
for any natural n and to compute the composition (i,). o (i,)*, where
(in)" + FAUMNR[X"], AX"]) — KiUM(RIX], A[X])

is the group homomorphism induced by the canonical inclusion
in : R[X"] — R[X].

As application we obtain the following K;j—unitary analogies
of Springer’s theorem (see [1|) from the algebraic theory of quadratic
forms.

Theorem 1. For any odd n, the map

(in)" : WIUMN(R[X™], A[X"]) — WIUM(R[X], A[X])
15 the splitting injective homomorphism.
Theorem 2. For any odd n,, the map

(in)* - WAUM(RIX"), A[X"]) = WAUA(RIX], A[X])
induced by the (i,)* is the splitting injective homomorphism.
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Problems on Structure of Finite Quasifields
and Projective Translation Planes

O. V. Kravtsova, V. M. Levchuk

Siberian Federal University, Krasnoyarsk

Coordinatization for points and lines of finite projective plane allows
to study its geometric properties by studying of algebraic properties of
coordinatizating set. Thus, finite desarguesian projective plane
is coordinatized by a field, and the weakening of commutativity and
associativity for multiplication leads to translation planes that are
coordinatized by quasifields. The quasifield with two-sided distributivity
is said to be semifield, it coordinatizes a semifield plane. The most
complete review on semifields, quasifields and correspondent projective
planes is presented in [1|, however many problems are little studied.

The problem on solvability of full collineation group of finite projective
plane that is coordinatized by proper semifield (question 11.76, 1990, [2])
is unsolved still.

G. Wene hypothesis (1991) on right- or left-primitivity of finite
semifield was refuted by 1. Ria who construct the couter-examples 3|
of order 32 (2004) and 64 (2007). Nevertheless, all known examples of
semifields of small orders (up to 243) have left-cyclic base and
1-generated loop of non-zero elements.

Next problems were stated in [4, 5] for finite quasifields and semifields.

(A) Enumerate maximal subfields and its orders.

(B) Find the finite quasifield S with non-1-generated loop S*.
Hypothesis: a loop S* of any finite semifield S is 1-generated.

(C) What the spectra of a loop S* of finite semifield and quasifield
are possible?

Also we study

(D) Find the automorphism group order.
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We has obtain |5, 6] the solution of problems for all semifields of order
16, for counter-examples Knuth—Rua semifield of order 32, Hentzel-
Ria semifield of order 64, and some isotop classes representatives for
semifields and quasifields of small orders.

The investigations are funded by RFBR (project 16-01-00707).
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Derivations of a Matrix Ring Containing
a Subring of Nilpotent Matrices

Feride Kuzucuoglu

Department of Mathematics, Hacettepe University, Ankara

Let K be an associative ring with identity. Recall that a derivation of a
ring K is an additive map ¥ : K — K so that for all
a,be K, U(ab) = ¥(a)b+a¥(b). Let NT,,(K) be the ring of all (lower)
niltriangular n X n matrices over K which are all zeros on and above
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the main diagonal. Levchuk characterized in 1] the automorphisms of
the ring NT,(K) over any associative ring K with identity. In 2006,
Chun and Park [2] determined derivations of the niltriangular matrix
ring NT,,(K). Let M, (J) be the ring of all n x n matrices over an ideal
Jof Kand R=R,(K,J)=NT,(K)+ M,(J).

We describe all derivations of the matrix ring R, (K, J) = NT,(K)+
M, (J). If time permits we will discuss Jordan derivations of the matrix
ring R, (K, J).

This work is joint with U. Sayin.
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Determinantal Representations of the Weighted
Moore-Penrose Inverse Matrix
Over the Quaternion Skew Field

I. I. Kyrchei
Pidstrygach Institute for Applied Problems of Mechanics and Mathematics

of NAS of Ukraine, Lviv

Within the framework of the theory of the noncommutative column-
row determinants previously introduced by the author [1] and using
obtained quaternion weighted singular value decomposition we get
determinantal representations of the weighted Moore-Penrose inverse of
an arbitrary quaternion matrix A € H™*" with weights M and N, which
are Hermitian positive definite matrices of order m and n, respectively.

Denote Af = N-TA*M. If A*A or AA? are Hermitian, then the

weighted Moore-Penrose inverse AEW, N = (EL%) € H"* possess the
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following determinantal representations, respectively,
> cdet; ((AﬁA) y (a%)) g

N"' _ BGJr,n{i}
p
> |aza) ]

a. -
/BEJ’I‘, n

> xdet; ((AA¥); (a))) 3

N"' . ae[r,m{j}

A > [(AAF) g

ol .,
If AfA  or AA! are non-Hermitian, we  obtain
determinantal representations of A;\L n as well.
We use notations from [2].

: (1)

or

(2)
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Linear Logic of Knowledge and Time LT K, in Case
of Intransitive Time Relation

A. N. Lukyanchuk

Siberean Federal University,

Krasnoyarsk State Medical Academy, Krasnoyarsk

The language L5 consists of a countable set of propositional letters
P :={p1,...,pn,---}, the standard boolean operations and the set of
modal operations {Op,0.,0; (i € I)}. The intended meaning of the
modal operations are: (a) OpA for logic LT K, means that the formula
A true in the current state and will be true in the next state. (b) O.A
means that A is known everywhere in the present time-cluster (i.e. A
is a part of the environmental knowledge); (¢) O;A(i € I) stands for
the agent ¢ (operating in the system) knows A in the current state.
Semantics for the language £X75 is based on a linear and discrete flow
of time, associating a time point with any natural number n.
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Theorem 1. The logic LT K, has the effective finite model property.
Theorem 2. The logic LT K, is decidable.

Introduce a special kind of LT K,-frame, which plays a major role in
the main result.

Let Fp, Fg, F; be LT K, -frames with the following structures:

(a) The frame Fp = <W;P, RECRERY ... Rkp> is an LT K, -frame
such that its base set Wxr, consists only one world denoted by @,
Wy, = {@}.

(b) Let Fs = (Wr,, R3, RS, Ry, ..., R}) be a finite LTK,-frame,
where Wr, = {U", Ci} u CoR3CLRS ... R3C,.

(¢) The frame F; = <W]:Z.,R§F,Rfv, Zi,...,R}» is a finite
LTK,-frame, and each Rf;p—cluster of F; consists of only one world.
Namely, Wz, = {w}, ..., w’ } u wiRpwi R}, ... Riw!, .

Definition 1. An SP-frame is a tuple
FSP = <WSP7 RT7 RN7 Rl) SIS Rk>

where

1) WSP = W]:P U W]:S U Ug:() W}-u.

2) Rp = R URJ U U?:o Ry U{(2,Q) |z € Cq} U U?:0{<w§i, Z> |wf]
is Rp-mazimal world of F;, z € C; € Fg};

3) R.=RCURS UL, R.;

4" pi .
4) Rj =R URSUUi_ R} (1<j<k).

Q/"Q )_p ) Q“’Q
eee - - e
&5 7“

Theorem 3. An inference rule v,y in the reduced normal form is not
admissible for LT K, if and only if there is a finite SP-frame Fgp, whose
size is computable in the size of ¢, and a valuation V' for variables from
rng in Fsp, such that
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1) Fsp v Con(rpg);
2} -FSP |:V PT’(?“nf),'
3) there is 0, € Pr(rns), where

(Fsp, w}) v ba, (Fsp,w5) v 0o, (Fsp, @) =y 0,
for (0 <i<d);
4) ‘v’z,w e Cy & (Z # w) : (ng,z) |=V ek,(Fsp,w> }:V 0,, u
Hk 7é Hm
5) Rp-cluster Cy is not isomorphic to the world Q.
Theorem 4. The logic LTK, is decidable w.r.t. admissible rules.
See more in |1, 2|.
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On Arithmetic Graphs of Finite Groups
V. 1. Murashka, A. F. Vasil’ev

Francisk Skorina Gomel State University, Gomel

All considered groups are finite. There have been a lot of papers
recently in which with every finite group associates certain graph. The
considered problem was to analyze the relations between the structure
of a group and the properties of its graph. This trend goes back to 1878
when A. Cayley [1] introduced his graph. Another illustration of this
direction is the problem of Paul Erdos on non-commuting graphs which
was solved in 1976 by B. Neumann [2].

Definition 1. A function T' : {groups} — {graphs} is called
a graph function.

In this paper we are interested only in the following graph functions.
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Definition 2. A graph function I' is called arithmetic if V(I'(G)) is a
subset of the set of divisors of |G| for every group G and T'(1) = 0.
Graph I'(G) is called arithmetic.

Definition 3. Let I' be a arithmetic graph function and X be a class
of groups. We shall say that X is recognized by I' if from Gy € X and
['(Gy) =T'(Gq) it follows that Gy € X.

Problem.

(a) Let T" be a graph function. Describe all group classes (formations,
Fitting classes, Schunk classes) which are recognizable by T'.

(b) Let X be a class of groups (formation, Fitting class, Schunk class).
Find graph functions I' which recognize X.

In 1968 T. Hawkes [3] considered a directed graph of a group G whose
set of vertices is the set m(G) of all prime divisors of |G| and (p, q) is
an edge if and only if ¢ € m(G /Oy ,(G)). We shall call this graph by
Hawkes graph and will denote it by I'g (G).

In this paper we described all formations which are recognized by I'y
and some other graph functions. In particular we obtained:

Theorem 1. Let § be a formation and o(p) = {q|(p,q) € E(Tu(F))}.
Then § is recognized by Iy if and only if § = LE(f) where f(p) = G4y
forp € ©(F) and f(p) =0 otherwise.
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On the Embeddability of Noetherian Semiprime Special
Lie Algebra in sl,,,(F) Qr C

S. A. Pikhtilkov, O. A. Pikhtilkova, A. N. Blagovisnaya
Orenburg State University, Orenburg

A Lie algebra L is said to be prime if [U, V] = 0 implies U = 0 or
V =0 for any its ideals U and V" of L. We say that the ideal P of a Lie
algebra L is prime if the factor algebra L/P is prime.

The intersection of all prime ideals is called the prime radical P(L)
of a Lie algebra L [1].

A Lie algebra is said to be Noetherian if the Lie algebra satisfies the
ascending chain condition on ideals.

An associative algebra A is called PI-algebra, if there exists a non-
commutative polynomial f(z1,...,x,) € F(X) where F(X) is
a free associative algebra such that f(aq,...,a,) = 0 for arbitrary
ai,...,ap € A.

An algebra L is called a special Lie algebra or SPI-algebra, if there
exists an associative SPI-algebra A such that L is included in A as
a Lie algebra where A7) is a Lie algebra with respect to the operation
of commutation [x,y] = zy — yx [2].

In 1992, the M. V. Zaitsev stated the problem: is it true that any
Noetherian special Lie algebra embedded in the algebra of matrices over
a finitely generated commutative ring?

In this work the problem is solved for the case of Noetherian semiprime
special Lie algebras.

A Lie algebra is said to be semiprime if 2 = 0 implies I = 0 for
any its ideal I. This definition holds for associative algebras and for Lie
algebras. According to [1], this definition is equivalent to the fact that
the prime radical is zero.

A criterion of representability of a special Lie algebra as a finite
subdirect product of prime algebras is found in [3].

Lemma 1. Let L be semiprime Lie algebra. Then the following
conditions are equivalent.

(1) L does not contain infinite direct sums of nonzero ideals.

(11) L does not contain infinite sets of nonzero pairwise disjoint ideals.
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(111) L satisfies the ascending chain condition on annihilator ideals.
(iv) Every mazimal annihilator ideal of L is prime.

(v) The set of mazximal annihilator ideals in L is a finite and their
intersection 1s equal to zero.

(vi) L can be represented as a finite subdirect product of prime Lie
algebras.

Theorem 1. Let L be Noetherian semiprime special Lie algebra. Then
L embedded in the algebra sl,(F)®pC, where C' is direct sum of fields.
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Simple Finite-dimensional Noncommutative
Jordan Superalgebras

A. P. Pozhidaev
Sobolev Institute of Mathematics SB RAS, Novosibirsk

In this talk we present the main results of the theory of
noncommutative Jordan superalgebras. In particular, we give the
recently obtained classification of the central simple finite-dimensional
noncommutative Jordan superalgebras of degree > 1 over an
algebraically closed field of characteristic p > 2. The case of characteristic
0 will be discussed as well. In particular, we describe the Poisson brackets
on all finite dimensional central simple Jordan superalgebras of degree
> 1 except the Kantor double of the supercommutative superalgebra
B(m,n).

The author was partially supported by RFBR (project 14-01-00014).

This is a joint work with I. P. Shestakov.
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Equations in Polyadic Groups

M. Shahryari
University of Tabriz, Tabriz

The subject of this talk is equations over polyadic groups. A polyadic
group is a natural generalization of the concept of group to the
case where the binary operation of group replaced with an n-ary
associative operation, one variable linear equations in which have unique
solutions. We study systems of equations and their solution sets in
polyadic groups. It is known that for every polyadic group (G, f), there
exists a corresponding ordinary group (G, -), an automorphism 6 of
this ordinary group, and an element b € G, the structure of (G, f)
in which complectly determined by (G, ), 0, and b, therefore, we can
denote the polyadic group by the notations derg (G, -). We prove that
a polyadic group (G, f) is equational noetherian, if and only if, the
ordinary group (G, -) is equational noetherian. We also determine the
structure of coordinate polyadic group of algebraic sets in equational
noetherian polyadic groups.

Our main result shows that the algebraic geometries of the polyadic
group (G, f) and the corresponding group (G, -) are essentially the same.
This algebraic geometry does not depend on the automorphism 6 and
the special element b. This result gives us an interesting application of
polyadic groups to the algebraic geometry over groups. Here we describe
this application briefly. Let G be an ordinary group and suppose 6 is an
automorphism of G satisfying the following two conditions:

1. There exists a fized point b € G for 0.

2. There exists a natural number n > 2 such that for all x € G,
0" (z) = bab~L.

Let £ be the ordinary language of groups containing elements of G as
parameters. We obtain an extended language Ly by adding 6 to £ as a
unary functional symbol. We will show that if the group G is equational
noetherian as an L-algebra, then it is also equational noetherian as an
Ly-algebra (similar statements are also true for the properties of being
gw-compact and u,-compact).
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About Group Density Function
A. A. Shlepkin

Siberean Federal University, Krasnoyarsk

In following work the question about unequivocally of submitting
group by her density function.

Definition 1. Let G = (g1, ..., gn) is a group with a set of generative
elements M = {g1, ..., gn}. Let Figmy(1), where | integer positive number,
be a function of group growth in a set of generative elements. If [ > 0
then Fgm)(l) return number of elements of group G, which presented
how irreducible product no more then 1 element of the set M. If | = 0

then Figm)(0) = 1. Unity is presented how irreducible product of length
0[1, p. 102].

Definition 2. The function Py (l) = Fiam(l) — Fgoy(l — 1) for
[ >0 and Py (0) =1 forl = 0 we will call group density function
for group G in the set of generative elements M. Function Piq () for
every integer positive | return number of elements of group G presented
how wrreducible product [ elements of set N.

Question. Let GG be a group with set of generative elements 1,
H is a group with set of generative elements 99. When from equality
Pamy(l) = Pign)(l) following isomorphism G ~ H?

Theorem 1. Let G = (M) and H = (M) — be a groups with the
sets of generative elements M = {g1, ..., gn}, I = {b1, ..., by } such that
Peaoy(l) = Paon(l). Then n = m.

Theorem 2. Let G = (M) and H = (M) — finite groups with set
of generative elements I, such that Pewm(l) = Pam(l).
Then |G| = |H|.
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Definition 3. Let G = (g1, ...,9n) be a group with set of generative
elements N = {g1, ..., 9n}. The set N we will call independent, if for

alli € {1,...,n} , N\ {g}) N{g) = (e) is a unity subgroup.

Theorem 3. Let G = (M), H = (M) be a finite abelian p-groups
with independent sets of generative elements I, IM  such that
Paoy(l) = Paony(l). Then G ~ H.

Because non isomorphic finite abelian groups of the same order are
exists (for example Ag and L3(4)), that’s why it is an interesting
Question, when GG, H finite simple non abelian groups, and 91,0 are
independent systems of generative elements for groups G, H.

Hipotesis 1. Let G = (M), H = (M) be a finite simple non abelian
groups with independent sets of generative elements Y, 9N such that

Theorem 4. Let As = (M), and L3(4) = (M), where N, M are

independent sets of generative elements for following groups. Then
Plagony(l) # Pryam(1).
The work was funded by RFBR (project 16-31-50030).
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On Hall S-permutably Embedded
Subgroups of Finite Groups

D. A. Sinitsa

Francisk Skorina Gomel State University, Gomel

Let G be a finite group. The symbol G* denotes the nilpotent residual
of GG, that is, the intersection of all normal subgroups N of G with
nilpotent quotient G//N.

A subgroup A of G is said to be S-quasinormal or S-permutable in
G if A permutes with all Sylow subgroups of G.

The S-permutable subgroups possess a series of interesting properties.
For instance, the S-permutable subgroups of G' form a sublattice of
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the lattice of all subnormal subgroups of G (Kegel [1]). This important
property of S-permutable subgroups allows to introduce the concept
of the S-permutable closure of a subgroup. The intersection of all such
S-permutable subgroups of G which contain a subgroup H of G is called
the S-permutable closure of H in G and denoted by H*¢ |2].

Recall also that a subgroup H of G is said to be a Hall normally
embedded subgroup of G [3] if H is a Hall subgroup of the normal closure
HY of H in G. By analogy with it, we say that a subgroup H of G
is called a Hall S-permutably embedded subgroup of G if H is a Hall
subgroup of the S-permutable closure H*¢ of H in G.

Theorem 1. The following conditions are equivalent:

(1) Every subgroup of G is Hall S-permutably embedded in G.

(2) The nilpotent residual G™ of G is a Hall cyclic of square-free
order subgroup of G.

(3) G = D x M is a split extension of a cyclic subgroup D
of square-free order by a milpotent group M, where M and D are
both Hall subgroups of G.

Corollary 1. (Shirong Li and Jianjun Liu [3]) Every subgroup of G
is Hall normally embedded in G if and only iof G = D x M s a split

extension of a cyclic subgroup D of square-free order by a Dedekind

group M, where M and D are both Hall subgroups of G.
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Gradewise Properties of Subgroups

A. N. Skiba

Francisk Skorina Gomel State University, Gomel

For any group A, let ©(A) be an arbitrary binary relation on the set
of all subgroups of A.

Definition 1. If a group G has a normal series I' : 1 = Gy < G; <
-+ < Gy = G such that

((A N Gz’)Gi—l/Gz‘—b BGi—l/Gz’—l) € @(G/Gz_l)

for each 1 = 1,...,t, then we say that (A, B) enjoys the I'-gradewise
property © (or simply (A, B) enjoys the gradewise property ©) in G.

If for each i = 1,...,t we have
(ANG))Gi1/Gi-1, (BN Giy1)Gio1/Gi1) € O(G/Gia),

then we say that (A, B) enjoys the generalized T'-gradewise property ©
(or simply (A, B) enjoys the generalized gradewise property ©) in G.

A classical result of Thompson asserts that a finite group G is soluble
if G has a nilpotent maximal subgroup of odd order. Deskins and Janko
proved that Thompson’s result remains true if the nilpotent class of the
Sylow 2-subgroup of a nilpotent maximal subgroup of G is at most 2.
It was also proved by Ballester-Bolinches and Guo [1, Theorem 3| that
(G is soluble provided it has a nilpotent maximal subgroup M such that
Q(PNG") < Z(P) for the Sylow 2-subgroup P of M.

Theorem 1. A finite group G is soluble if and only if it s gradewise
quaternion free and G has a mazximal subgroup M with Sylow 2-subgroup
P such that M is gradewise nilpotent in G and P' and P are generalized
gradewise element-wise permutable in G.
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Quandles, Transitive Groups, and Efficient Knot Recognition

D. Stanovsky

Charles University, Prague

Given two knot diagrams, can one efficiently determine whether they
represent the same knot, up to ambient isotopy (informally, continuous
manipulation with the rope)? The answer is unknown. [ will explain a
recent promising method [1], called quandle coloring, which uses certain
non-associative binary algebraic structures to color the arcs of a knot
diagram. Using modern SAT-solvers, we built a software which can
quickly distinguish knot diagrams with tens of crossings. Kuperberg’s
NP-time algorithm for recognition of unknottable knots [3] can be also
interpreted as coloring by certain quandles.

To make the knot recognition algorithm trully efficient, both in theory
and practice, one has to supply good quandles for coloring. Subsequently,
one has to develop the algebraic theory of quandles. The second
theme of my talk will be a very brief introduction into the theory
of connected quandles, as outlined in [2]. The fundamental result is
a 1-1 correspondence between connected quandles and pairs (G, () where
(G is a transitive permutation group and ( is a central element of the
stabilizer such that the conjugacy class (& generates the whole group. I
will explain how problems about quandles (for example, enumeration of
small connected quandles) translate to problems in the theory of finite
groups.
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Matrix Model of Quadratic Form Schemes

O. A. Starikova
North-Eastern State University, Magadan

The theory of Witt rings of fields has led to different axiomatizations
of quadratic form theory, for example abstract Witt rings, special groups,
quaternionic structures, quadratic form schemes [1, 2|.

Throughout, the symbol R means an associative and commutative
ring with identity element and with multiplicative group R* of invertible
elements. For any elements a = rR*? and b = sR*? of group G = R*/R*?
Wwe suppose

D(a,b) = {tR* |t € (rR* + sR*) N R*}.

When R is a field, the following properties are known:

1) D(1,a) - a subgroup of group G and a € D(1,a);

2)ae D(1,-b) & be D(1,—a);

3)bD(1,—a)ND(1, —ac)NdD(1, —c) # @ = aD(1, —b)ND(1, —bd)N
cD(1,—d) # 2.

Group G = R*/R* with its map a — D(1,a) and distinguished
element —1 refers to quadratic form scheme (QF-scheme) of a field R.

Quadratic form scheme is also defined as an abstract group G =
(G,-,1) of exponents 2 with the distinguished element —1 € G, —a :=
(—1)a, and map a — D(1,a), satistying conditions 1) - 3). @ F-schemes
form a category with products in the natural way. The following problem
[3] remains open: Is every QF-scheme realized as the QF-scheme of a

field?
For abstract QF-scheme G' = {a; | i =1,...,2"} matrix M = (m;;)
is defined to be

s — 1, if a; € D(l, —Clj);
Y1 4, otherwise.

Interpretations of quadratic form scheme axioms, operations of product
and group extension, () F-schemes of local type are given.
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On Moduli of Semistable Admissible Pairs

N. V. Timofeeva
P. G. Demidov Yaroslavl State University, Yaroslavl

The problem originates from the necessarity to compactify the moduli
of semistable coherent vector bundles £ on a smooth projective polarized
surface (S, L) without usage nonlocally free coherent sheaves, contrary
to the classical compactification done by attaching such sheaves. Besides
the interest in the structure aspect of vector bundle theory, this is needed
in complex differential geometry and gauge field theory.

Pursuing this aim we allow the surface S to degenerate to the algebraic
schemes S of certain type which are called admissible. Admissible scheme
always contains a component which is an algebraic variety isomorphic to
the blowup of S in some sheaf of ideals of finite colength.
Other components of S can carry nonreduced scheme structure. Each
admissible scheme S carries the distinguished polarization L and the
locally free sheaf E of some prescribed view. Objects (S, L), E) (see
any of [1], |2|]) will be described in details in the talk and are called
semistable admissible pairs. Pairs ((S, L), F) are also included into the
class considered. All constructions are done over algebraically closed field
of characteristic 0.

The compactification of moduli of semistable vector bundles by
attaching appropriate admissible semistable pairs is a part (union of
components) of moduli scheme M of admissible semistable pairs. As
proven in the series of author’s papers (see [1], [2] and complete list of
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references within), the compactification of interest is isomorphic (as a
moduli functor and hence as an algebraic scheme) to the classical one
ascending to to Gieseker and Maruyama. The classical compactification
is obtained by attaching semistable torsion-free coherent sheaves with
same rank and Hilbert polynomial as vector bundles F have.

In the talk we will describe main features of the isomorphism of
compactifications and turn our attention to other components of moduli
space of admissible semistable pairs. Namely, we will build up and
investigate the functorial morphism between the whole of moduli of
semistable pairs and the whole of moduli of semistable torsion-free
coherent sheaves with equal ranks and equal Hilbert polynomials.
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On Determinability of a Quotient Divisible
Abelian Group of Rank 1 by Its Automorphism Group

E. A. Timoshenko
Tomsk State University, Tomsk

V. K. Vildanov
Lobachevsky State University, Nizhni Novgorod

Let A € X, where X is some class of groups. We say that A is
determined by its automorphism group Aut A in the class X if Aut A =
Aut B implies A = B for every B € X.

The next concept was introduced in [1].

Suppose that an Abelian group A does not contain nonzero divisible
torsion subgroups and there is a free subgroup ' C A of finite rank
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such that A/F is a divisible torsion group. Then A is called a quotient
divisible group of rank n, where n is the rank of F'.

The symbol [] denotes a restricted direct product of groups (this
analog of the notion of a direct sum is used for multiplicatively written
groups). As usual, t(A) and A, denote respectively the torsion part and
the p-component of A.

Theorem 1. If A is a quotient divisible group of rank 1, then
Aut A= Aut(A/t(A)) x [JAut 4,
peP
where P 1s the set of all primes.
Cyclic groups of infinite order and of order n are denoted respectively

by Z and Z(n). The notation QD; stands for the class of all quotient
divisible groups of rank 1 (such groups were studied in [2]).

Theorem 2. Suppose all p-components of a group A € QD1 are nonzero.

Then
AutANHZxH 1T 1120

peP k>0 Ny
We say that a finite cychc group A is weakly determined by its
automorphism group if for any finite cyclic group B 2 A the condition
Aut A = Aut B implies that the number of nonzero B,’s is greater than
the number of nonzero A,’s.

Theorem 3. A group A € QD; is determined by its automorphism
group in the class QDy if and only if t(A) is a cyclic group which
is weakly determined by its automorphism group, while pA # A for
all p € P such that A, = 0.

It can be checked directly that if n < 50, then Z(n) is weakly
determined by its automorphism group for n = 1, 5, 8, 11, 13, 16,
17, 23, 24, 25, 29, 31, 32, 37, 41, 47. Any such n gives rise to the group
Q" @ Z(n) € QD; which is determined by its automorphism group
in the class QD;. (Here Q™ is the subring of the field of rationals Q
generated by the element 1.)
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On §“-projectors and §“-covering Subgroups of Finite Groups

V. A. Vedernikov

Moscow Municipal Pedagogical University, Moscow

M. M. Sorokina
Bryansk State University 1.G. Petrovsky, Bryansk

We have introduced definitions of an F¥-projector and of an
$¥-covering subgroup in a finite group which are the generalization of
Gaschiitz‘s definitions of an §-projector and of an §-covering subgroup
respectively.

Considered only finite groups. Let w be a non-empty set of primes,
let § and X be non-empty classes of groups, § C X. A class § is called
wP-closed in X if for each group G the following condition is satisfied: if
G/Coreq(M)NO,(G) € § for every maximal subgroup M of G, then
G € 3. Let f:wU{w'} — { formations of groups } be an wF-function.
A formation wLF(f) = (G : G/O4(G) € f(w') and G/F,(G) €
f(p) for all p € wnN w(G)) is called an w-local formation with the
w-satellite f.

Definition 1. Let § be a non-empty class of groups. A subgroup H
of the group G is called an §“-projector of G if HN/N is an §-mazimal
subgroup in G /N for every normal w-subgroup N of G.

Definition 2. Let § be a non-empty class of groups. A subgroup H
of the group G 1is called an §*-covering subgroup of G if H € § and
whenever H < U < G, V is a normal w-subgroup of U such that
U/Veg, thenU =HV.

Theorem 1. Let X be an S-closed homomorph, let § be a non-empty
wP-closed homomorph in X and let G € X. If G has an §-residual
normal w-subgroup, then there exists at least one §F-projector of G.

Theorem 2. Let X be an S-closed homomorph, let § be a non-empty
subclass of X. If every group G € X with O,(G) # 1 has an
§Y-projector, then:
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(1) § is wP-closed in X;
(2) if H € § and N is a normal w-subgroup of H, then H/N € §.

Theorem 3. Let X be an S-closed homomorph, let § be a non-empty
wP-closed homomorph i X and let G be an X-group which has
7(§)-soluble F-residual normal w-subgroup. A subgroup H of G is an
$¥-projector of G if and only if H is an §“-covering subgroup of G.

Theorem 4. Let § be a non-empty w-local formation, let G be a group
and let GS be a w(F)-soluble w-group. Then G has at least one
§¥-covering subgroup (§“-projector) and any two F*-covering subgroups
(any two §¥-projectors) of G are conjugate.

Theorems 1-3 give a generalization of theorems of Erickson from
[1]. Theorem 4 implies the known results of L.A. Shemetkov, Schmid,

E.F. Shmigirev on §-covering subgroups in finite groups (see, for
example, theorem 15.6, 15.7 |2]).
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