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NEHTPAJIBHBIE ITIOPAJKUW B ITPOCTBIX
ITPABOAJIBTEPHATUBHDBIX CVYIIEPAJITEBPAX U
ITPABOCUMMETPUYECKUNX AJITEBPAX.

A.C. TIAHACEHKO

IIpedcmasaero

Abstract: We consider some recently constructed examples of
simple finite-dimensional right-alternative superalgebras and right-
symmetric algebras. We prove that the central order in any of
these algebras and superalgebras is embedded in a finite module
over its center (or over the even part of its center in the case of
superalgebras).
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1 Bseaenue

Accormarop siBAsieTca BasKHeHIIEN ToMMIHHeHHOW (yHKINe#H B Teopun
HeacconnaTuBHEIX anredbp. [lepBoe ero cymecTBerHOe MpUMEHEHNE OTHOCUT-
¢sI K TEOpUU aJIbTePHATHBHBIX anrebp. [lo onpenenenuto ajbrepHATUBHAL AJl-
rebpa — 3To ajrebpa, B KOTOPOH acCONUATOP ABIIETCH KOCOCUMMETPUIECKOTT
dbyHKIKENl 0T cBOMX apryMeHTOB. [IpOTHUBOTIOMOKHBIM TIOHITHEM SBJISIETCS
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aCCOCMMMETPUIeCKasd aaredbpa, B KOTOPOH acconmaTop sSBASeTCS CHMMETPH-
geckoii dyHkuueit or ceoux aprymenros. Kax nokasan 9. Kueitndeny s [1],
9TU AAredpbl CAUTIKOM OJIN3KU K ACCOIMUATUBHBIM: B YACTHOCTH, JII00ast mep-
BUYHAST aCCOCUMMETPHUIECKas ajredpa HaJ MOJEeM XapaKTepUCTUKHU He 2 U
HEe 3 SBJISETCS ACCOTUATHUBHOIM.

Ha nporszkennn gecaTuwyieTwii TPUHUMAJNUCH TTONBITKA U3y9aTh TEOPUIO
aarebp, B KOTOPBIX accommarop obaajgaer 6osee caabbiMu cBOHCTBAME (KO-
€O )CHMMETPHIHOCTH. AJIreOpbl, B KOTOPBIX aCCOIUATOD SBJSIETCS CHMMET-
puuHO#l (DYHKIIMEH OT BTOPOTO W TPEThEro apryMEHTOB, Ha3bIBAIOTCS IIpa-
BOCHMMETPHIECKUMHA. DT 0ObEKTHl (M aHTUH30MODMOHBIE UM JICBOCHMMET-
prdeckue agreOpbl) BOSHUKAJIN B PA3JINIHBIX 00J1aCTAX abCTPaKTHOMN aared-
PBI U TEOMETPHH: [T KJIACCUMDUKAINA BBITYKJIBIX OJJHOPO/THBIX KOHYCOB [2],
npu u3ydeHun ypasHenus fura-Bakcrepa |3|, MHOTHE npyrue mpuMmeHeHUst
npusesieHbl B 0030pe [4]. K coxanenuio, MEHOT0OOpasme 5TuX aarebp croJib
BEJINKO, UTO HE OCTABJIAET IIAHCOB JJjisd aJeKBATHONH CTPYKTYPHOI TEOPHH.
MHorue KJjacCuuecKue pe3yJbTarhl JJid APYTUX MHOTO0Opa3uil OKa3bIBAKOT-
Csl HEBEPHBIMMU JIJIAd TIPABOCUMMETPUYECCKUX aﬂFe6p JaKe B KOHEYHOMEPHOM
cayaae. HacTHbIN caydail JieBocuMMeTpudeckux aaredp — aarebpor HoBu-
KOBa — 00J1a/1aeT TpueM/ieMoit (X0Th U JaIeKoi 0T uaeasa) KOHETHOMEePHOT
CTPYKTYPHOI Teopuei ¢ HAIekK 0 Ha mepexon K HeCKOHETHOMEPHBIM aIred-
pam (cm. padorsrt [5], [6], [7], [8], [9])-

Are6pbI, B KOTOPBIX aCCOIUATOD SIBJIIETCS KOCOCUMMETPUYIHOM hyHKITH-
et or BTOPOT'O M TPETHET'O aPTYMEHTOB, HA3BIBAIOTCA MTPABOAJIBTCPHATUBHDI-
vu. Konednomeprast Teopus MpaBoabTePHATUBHBIX aIre0p 0deHsb Oin3Ka K
Teopur ajgbTepHaTUBHBIX aarebp. Kak mokazan A. Asnbepr B [10], kaxgas
OpOCTasg KOHETHOMEPHAA MIPABOAJTBTEPHATUBHAS aIre0pa ajibTepHaTuBHa. B
DECKOHEUHOMEPHOM CJIydae TaKKe MPOCIKUBACTCT TOT (PAKT, UTO HAJUINE
HCAJIbTEPHATUBHBIX IIPAaBOAJIBTEPHATUBHBIX aﬂre6p MOZKHO paCCMaTpPpUBAThH B
kavecrse norperiHocru. Hanpumep, B [11] nokasano, 4ro kaxjias HEBbIPOXK-
JeHHas (B 4aCTHOCTH, YHUTAIbHAS NPOCTAs) NPABOAIbTEPHATUBHAA aaredpa
asprepHaTHBHA. B TO )e Bpewms ([12]), cyiecTByoT poCThIe TPpaBoAIbTED-
HATHUBHBIE HUJIb-AJTEOPHI UHIEKCA 3.

Onrako, mepexof K cyrnepaarebpam CUJIBHO PACITHPAET BO3MOXKHOCTH. M3~
HAYaJIbHO, UCCIE0BAHNE TPABOAJIBTEPHATUBHBIX CyTiepajredbp BeJIoCh B paM-
KaX JaCTHBIX CJIydaeB — ajbTepHaTuBHBIX U (-1,1) cynepanrebp. B mocaen-
Hee JIeCATUJIETUE TEOPUs MPOCTHIX KOHEYHOMEPHBIX MPABOAJBTEPHATUBHBIX
cynepaJsrebp aKkTUBHO pa3BUBaJiachk peuMyinecTeerHo B paborax C. B. ITqe-
auanesa n O. B. Illamkosa (kpaTkoe m3soxkeHne mMeercst B 063ope [13]).

B pabore 9. ®opmaneka [14] 6bLT0 TOKA3aHO, 9TO IEHTPATBHBIN TOPSIITOK
B KOHETHOMEPHOI [EHTPATBHOM MPOCTOfl accoruaTuBHoil aarebpe (T.e. B aJ-
rebpe MaTpHIl) BKJIAIBIBAECTCS B KOHETHO TTOPOKICHHBIN MOJIY/Ib HAJ[ CBOMM
nenTpoM. B paborax [15] u [16] aToT pesyabrar ObLT MEepeHEeCeH Ha aJIbTepHa-
TUBHBIE U HOpAaHOBEI aarebpel. B pabore [17] 66111 paccMOTpEHBI TPOCTHIE
aJIbTEPHATUBHBIE U HOPJAHOBBI cynepaJrebpbl, jjid OOJBITUHCTBA U3 HUX
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OBLIO JIOKA3aHO BJIOXKEHUE IIEHTPAJIbHOIO MOPHAIKa B 3TUX cynepaaredpax B
KOHEYHO ITOPOXKJIEHHBI MOJ1Y/Ib Ha/l YeTHONW 4aCThI0 CBOErO MEHTPA.

Jlannas paboTa gBISETCS €CTECTBEHHBIM TTPOJIOJIXKEHUEM YITOMSHY THIX BbI-
e crareit. B 3Toit paboTe paccMOTpPEHBI ITEHTPAIbHBIE TTOPSIKN B HEKOTO-
PBIX Ba)yKHBIX MPOCTHIX MPABOCUMMETPUYECKUX AJrebpax M MPOCTHIX TIpa-
BOAJIBTEPHATHBHBIX Cymepaarebpax, IOCTPOEHHBIX B TocaeaHue Toabl. Jls
3TUX IPUMEPOB J0KA32aHO, YTO OHU BJIOXKWMBI B KOHEYHbBI MO/IYJIb HaJ CBOUM
HEHTPOM (UEeTHOI JacThIO CBOETO MEHTPA B CJIydae cymeparedp).

2 IIpumepsl IPOCTBHIX ITPABOCHMMETPUIECKUX AJITEOD

Byjem ucnosb3oBaTh cranjapTHble 0603HaYEHIs Il aCCOIUATOPA U KOM-
MyTaTopa B IPOU3BOJIBHOM anrebpe: (z,y, z) = (vy)z—z(yz), [z, y] = zy—yz.

Onpenesenne. llycrs A — anrebpa u g Jit00bIX T, Yy, 2 € A BBITOIHE-
HO (x,y, 2) = (z,2,y). Torga anrebpa A HasbiBaeTCa NPaBoOCUMMeEMPULE-
ckotl anzebpotii.

OpauM u3 cocobOB TOCTPOEHUST HOBBIX ITPABOCUMMETPUYECKUX aIredp
SIBJISIETCST KOHCTPYKITHS SHI0MOpda. ITOT METOJ, B YaCTHOCTH, TO3BOJINJI TIO-
CTPOUTH CJIEIYIONTUI TPUMED TaK Ha3bkiBaeMolt mampuurnoli RS-anzebput,
BIlepBble BO3HUKIINUI B [18].

ITpumep 1. ITycms F™ — amo npamas cymma n konul noas F. B anzebpe
F" ecmo 6asuc e1,...,e,, 2de e; = (0,...,0,1,0,...,0) u edunuya cmoum
Ha i-om mecme. Pacemompum aunetinoe omobpasicenue ~ @ F™ — M, (F),
€ = eji. 3adadum na npamol cymme nodaszebp F" + M, (F) cmpyxmypy
an2e0PbL N0 NPAGUAY

v-A=vA, A-v=vA+[A7].

Ecaun > 1, mo F"+ M, (F) — npocmas 1eaccoyuamuenas npasocumMmen-
puseckas anzebpa.

ITycts Vo — crangapTHBIi MOty b cTpok Ha Ma(F'). Badukcupyem oTo6-
paxenue 7 : Vo — My(F') mo mpasuity

m(z,y) = <§ z> .

s dbukcuposannoit marpuisl C' € My(F') onpenennm o (x) = w(x) © C,
riae ® — npoussegenue Ajgamapa.

Ipumep 2. ITycmov Vo — npocmparcmeo cmpok dautive 2 nad nosem F u
na Vo sadana nHexomopas busunetinas onepayus roy. Ha npamoti cymme npo-
cmpancme A = Va+ Mo (F') onpedeaum ymmoorcenue, nosazas, wmo Mo(F) —
2MO0 MAMPUYHGA Nodaszebpa, VA ONpedescHo Kok YMHOMNCEHUE CMPOKY UV HG
mampuuy A, u cywecmeyem maxas C € My(F'), wmo

Av =vA+[A [RY]], wu = w e u + Yo (u)m(w)

dna moboz v,w,u € Vo, A € My(F), 2de [p] — amo mampuya aurelinozo
npeobpazosanua npocmpancmea Va.
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B pa6ore [19] A. II. TToxupnaes u 1. I1. Hlecrakos jokaszanu, 4ro mpa-
BocuMmmerpuieckas anarebpa suga W + Mo(F), tne W — nenpuBogumbiii
MOIyaIb HaL sly, mmeer Bux A u3 mpumepa 2.

3 llenTpajbHbIE TOPAJIKU B MPOCTHIX
IpaBOCUMMETPUYECKNX ajaredbpax

Omnpenenenne. Ilycte A — anrebpa. Torma uenmpom anrebper A mHa-
3BIBAETCH CJIEJIYIOIIEee MHOKECTBO:

Z(A)={z€ A| (z,z,y) = (x,2,y) = (z,y,2) = [x,2] =0 Vz,y € A}

ITycts A — anrebpa, Z = Z(A) — uenrp amrebpel A, npuuem Z He
CONIEPKUT JlesuTeseil Hysast Beeil aare6pel A. PaccMoTpuM MHOXKECTBO TIap
S={(a,2)|a€ A,z € Z z+#0}. Ha mao)kecTBe S pacCMOTPUM OTHOIIEHHE
SKBHUBAJIEHTHOCTH:

(a,z) ~ (b,y) «— ay = bx.

O603HaMIM MHOXKECTBO KJIACCOB SKBHBAIEHTHOCTH depe3 Z ' A, a Kiacc 9k-
BUBAICHTHOCTH, COACPIKAIIMil /eMenT (a, z) Gymem obozHadaTs gepes . Ha
Z~'A 3amauM CcioJKeHHe 1 yMHOXKEHHe, KaK Ha OObIYHBIX Apobax. Torma
771 A asnsiercst anrebpoit, comeprkareit A B kadecTse mogaarebpnr. Kpowme

TOTO, arebpy Z 1A MOXKHO paccMaTPUBATEL HAJ| TTOJIeM YaCTHLIX Z 7.

Onpenenenne. Ilycre A — anrebpa, Z = Z(A) — nenrp anrebpsr A,
npuyueM Z He COJIEPKUT jejmTeseit Hy/is Beeii anredpor A. Torga anrebpa A
HA3LIBACTCH UEHMPAALHOLM NOPAJKOM B anrebpe Z 1A,

Ha marpuunoit RS-asrebpe 3a/1aHo siBHOE yMHOXKEHUE, MIOITOMY HAIHEM
HAIlle MCCJIe/IOBAHIE IEHTPAJBHBIX TIOPSIKOB B IPABOCUMMETPUYECKUX AJl-
rebpax ¢ 3TOro cjaydas.

Jlemma 1. IIycmo B — ancebpa, ABAANOWAACA UEHMPLALHBM NOPAIKOM
6 mampuunoti RS-anzebpe B = F" + My (F). Tozda B ekaadvisaemca 6
Koneuno nopootcdennvil Z(B)-modyas.

Joxazamenvemeo. Oboznauum B = Z7'B, k = Z7'Z. B amre6pe B ects
6asuc ey, ..., en,e;; Hax noxeM k, rae e; = (0,...,0,1,0,...,0) u exunumna

cronT Ha i-oM Mmecte. CymecTByer z € Z Takod, 9To €; = %, €ij = f% n

fz',fij € B. Ilyctb a = (Ozl, .. ,Oén)‘i‘zlgijeij € B, Oéi,,@ij € k. Ecau k 7& m,

TO
n

S Gim G @ fiee)) fri = B2

=1
Ecmu k = m, to nnsa s # k

n

S (Frnlafio)) frs)) foi = Bra®.

=1
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Kpowme Toro, umeem st s #£ k

n

Z(fz‘k(fkm(fmm((fkk(afkk))fkm))))fmi = apz’.

=1

Taxum obpaszoM, 25, Bemz’ € BNk = Z, otkyna

n n
az’ € E Ze; + E Zejj.
i=1 i,j=1
Takum o6pazom Z-monyib Bz’ BK/IaIbIBAETCS B KOHEUHO IOPOZKICHHBIH -

Moy, OCTanoch 3aMeTHTh, 9To Z-Moayab Bz’ mzomopden Z-monymo B.
O

Tlepeitaem x ApyroMy mpuMepy mNpPOCTO MPABOCUMMETPUIECKOH aIredpshI.

Jlemma 2. Ilycmo B — aszebpa, ASAANOWGACA UEHMPAALHOM NOPAIKOM
6 anzebpe A = Vo + Ms(F), npuuem npocmparcmea F(1,0) uw F(0,1) ne
3aMERYMBL OMHOCUMeAvHo onepayuu o. Tozda B exaadvicaemcs 6 KOHEUHO
nopootcdennvili Z(B)-modyae.

Joxasameavcmeo. Oboznauum B = Z7'B, k = Z7'Z. B anrebpe B ecrs
6azuc e; = (1,0),eq = (0,1), €11, €12, €21, €22 HaT moseMm k. Ilycrs Gunnmeii-
Hasd omeparusi e Ha Vo 337aHa CAeIyIONIM 00pa30M:

eree; = (71,01),e1 ®ex = (72,02),e2 @ €1 = (73,03), €2 ® €2 = (Y4, 04).

€1 € , g
Ilycrs C = (é_; €i>. CymectByer z € Z Takoi, 910 €; = %, €ij = %, vi =

bigy =Y e =5 uf; fi; € B, pi,vi,& € Z. Uyers a = (a, B) + 3 ajes;.
1) Ilpeamomoxkum, 61 # 0. Torga

Xl(a) = —Vli;(f21(((fl(afn))f22)f21))(1/1f11 — vy foo + (V3 - Ml)le) = 04Z47

Xz(a) = Vli;(f21(((fl((af22)f21))f22)f21))(Vl(f11 - f22) + (V3 - Ml)le) = 525

Ho Torna

fri(az® —x1(a) frz—x2(a) f2) f1+ fai((az® = x1(a) frz— x2(a) f2)) fj2 = 0uj2®.
Taxkum obpazowm, 0424,625,041-]-,28 € BNk = Z, orkyaa az® € Zey + Zey +
>~ Zej;. Taxum 06pasoM, Z-MOLYyIb Bz® BKIapIBaeTCA B KOHEYHO HOPOK-
nenublil Z-Momynb. OcTamock 3aMeTuTh, 4To Z-Moayas Bz® uzomopden Z-
Moy B.

2) Ilpenmonoxum, v4 # 0. Torma

Mli(flz(((fz(afm))fn)f12))(—,u4f11 + pafoz + (2 — va) fr2) = B2,
Ml?l(fl?(((f?((afll)le))fll)fl?))(_M4f11 + pafor + (p2 — va) fr2) = az’.



IEHTPAJIBHBIE TIOPAJKYM B ITIPOCTHIX CYIIEPAJITEBPAX 149

Torma, xkak u B nyHkre 1, mojydaem az® € Zey + Zey + > Zeij. Takum
obpazom, Z-moyias Bz® BkiiaeiBaeTcss B KOHEUHO HOPOZK IEHHBIH Z-MOTY/Ib.
Ocrasoch 3aMeTuTh, uTo Z-Momynb Bz® msomopden Z-monymo B.

O

Takum 06paz3omM, MBI JOKA3AINA CIAEIYIONIYIO TEOPEMY.

Teopema 1. Illycmv» B — npasocummempureckas arzebpa, ABAAIOULGACH
YEHMPAALHBIM NOPAJKOM Aub0 6 mampuunol RS-anzebpe, aubo 6 anzebpe
Vo + My (F'), npuuem npocmparcmea F(1,0) u F(0,1) we samrnymov. om-
HOCUTNEAYHO onepayuy . Tozda B ekaadvieaemcs 6 KOHEYHO NOPOHCOEHHDIT

Z(B)-modyao.
4 Ilpumepbl IPOCTHIX NPABOAIBTEPHATUBHBIX CyHnepaJaredp

Omnpenesienune. Zo-rpaayupopantas aarebpa B = A+ M, AM + MA C
M, A%+ M? C A, Ha3pIBaeTCH NPasoaabmepHamuenoti cynepanzebpoti,
€CJIV JIJIST JTIOOBIX OJHOPOJHBIX 3JIEMEHTOB I,¥, 2 € A U M BBITIOJHEHO

(IL’,y, Z) + (_1)\z||y\(x’ Z7y) =0,

rie |a| =0,ecma € Aula| =1, ecim a € M.

Cymepanredbpa B = A+ M na3biBaeTcst cynepaazebpoti abeaesa muna,
€CJIN YeTHasd YaCTh A ACCOMMAaTUBHA 1 KOMMYTAaTUBHA, a HEIECTHAA TaCTh M
SIBJISIETCST ACCOITMATUBHBIM A-6UMOTyIeM. XOpOoIo W3BECTHBI CJIEIYIONINE JTBE
paBoaIbTEPHATUBHEIE Cymepaarebpnr abereBa THIA.

IIpumep 3. Ilycmo F" asaaemca npamot cymmot n wonuti noas F u
[F"] asasemca 6eKMOPHBIM NPOCMPAHCMEOM, Usomopdruvm F™. Paccmom-
pum By, = F" + [F"'] — npamyo cymmy GEKMOPHBIT NPOCMPAHCME CO
CAEOYIOUUM YMHOINCEHUEM:

ede x,y € F", xy — npoussedenue ¢ F", 1(ai,...,an) = (ag,...,an,a1).
Tozda B, — npocmaa 1eaccoyuamuUeHas npacoassmepHamMUEHAA CYNepa-
eebpa abeaesa muna.
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Ipumep 4. ITycmo [F?] acisemcs 6eKmoprvim npocmpancmeom, uso-
mopdrom F2. Paccmompum Byp(v) = F2 + [F?] — npamyro cymmy eexk-
MOPHBLT NPOCTPAHCING CO CACOYIOULUM YMHONCEHUCM:

Ty =y,
[] - [y] = zx(y),
z - [y] = [zy],
[z] -y = [zy"],

2de v,y € F? xy — npoussedenue ¢ F?, (a1,a2)* = (az,a1), x(a1,a2) =
(a1 + az,a1 + vaz), v € F. Toeda Byjy(v) — npocmas meaccouuamuenas
NPAGOAALMEPHAMUBHAA CYneparzebpa abesesa muna.

B pa6ore [20] C. B. [uennnnes u O. B. Hlamkos mokazanam, 910 HAI
anredpanvyeckn 3aMKHYTBIM ToJieM xapakTepuctuku 0 obast meHTpaaIbHast
IpocTas KOHEYHOMepHas IpaBoaJIbTepHATHBHAs cynepaaredpa abeieBa THIIA,
b0 acconMaTuBHa, MO0 n30MopdHa cynepanredpe B, , mbo m3omopdua
cymepanredpe By (V) e HEKOTOPOTO ¥ W3 OCHOBHOTO TOJIS.

B pabore X. II. Ja Cunser, JI. C. 1. Mypakavmu u U. II. Ilecrakosa
[21] Bo3HUKIIM IpaBOATBTEPHATUBHbIE Cyliepasrebpbl, YeTHAs 9aCTh KOTOPBIX
SIBJIsTETCST arebpoit MaTpPUI] BTOPOTO TOPSIAKa. Takme agredbphl HA3BIBAIOTCS
ACUMMEeTPUIHBIME YO IsIMu.

IIpumep 5. Ilycmov w € My(F) asasemca dpurcuposanmnol mampuyet
¢ nenyaesvim cacdom u [Ma(F)| asasemca 6exmoprum npocmpancmeom,
usomopprvim Ma(F). Paccmompum Byjy(w) = Mao(F)+[Ma(F)] — npamyro
CYMMY BEKMOPHBIL NPOCTNPAHCING CO CACOYIOULUM YMHOHCEHUCM:

T-y =1y,
iyl = )
2] - [y] = ()™

- [y] = [zy — ([2][])"],

2de x,y € My(F), xy — npoussedenue 6 Mo(F), a” = aw — wa das arobo-
20 a € Ma(F) u @ — 9M0 CUMNAEKMUYECKAA UHBOAOUUA, NPUMEHENHAA K
aaemenmy a € Ma(F'). Tozda By,(w) — npocmas meaccoyuamuenas npaco-
aNLMEPHATMUCHAA CYNeparzetpa.

B pabore [22| C. B. ITuemuunes u O. B. ITamkos pokazanu, 410 11060
ACUMMEeTPHUYHBIN JyOJib HAJL TI0JIEM XaPAKTEPUCTUKH He 2 jub0 aJibTepHaATH-
BeH, 60 mzomopden cymepanredbpe Byy(w) ams mexotopoit w € Ma(F'),

tr(w) # 0.
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5 IlenTpasbHBbIE TOPAAKN B IMPOCTHIX
NpaBoOAJIBTEPHATUBHBLIX CcynepaJjaredpax

ITycrs B = A+M — Zs-rpajyuposantas aarebpau Z = Z(B)y — yerHas
9acTh IeHTpa aaredbpbr B, mpuueMm Z He COMEPXKUT AeauTesieil Hyad BCei
anrebpor B. Torma, kak u B caydae OObIYHBIX aaredp, MOXKHO ONMPEIeInTh
Za-rpagynposannyio anrebpy Z 'B.

Kax u pambuie, OymeM Ha3bIBaTH Zo-TPAAYUPOBAHHYIO anredpy B uen-
MPANLHOIM NOPAIKOM B Zo-rpaaynpoBanHoll aarebpe Z 'B. Anrebpy
Z 1B M0KHO PacCcMaTPUBATL HAJ| HOJIEM YaCTHRIX Z 7.

Haumem m3ydenve ¢ neHTpaabHBIX MOPSIKOB B cymnepajirebpax abeseBa
THUIA.

JlemMma 3. ITycmov B — npasoasbmepnamushas cynepaszebpa, A6AA0UGHA-
ca uenmparvivim nopadkom 6 cynepanzebpe By, u Z = Z(B)o. Tozda B
BKAGOVIBUEMCA 6 KOHEYHO NOPOHCOERHIT Z -MOJYAb.

Jokasameavcmeo. Oboznauum B = Z7'B, k = Z7'Z. B anrebpe B ecrs
6asuc ey, ..., en,le1],...,[en], rme e; = (0,...,0,1,0,...,0) u exuauna crour
Ha i-oM mecre. CymiecrByer z € Z Takoil, 9r0o e; = %, le;] = Z. Ilycrs

a=(at,...,an)+[(B1,.-.,0n)] € B, oy, 5; € k. Torna
n — ((fna)fn) = (07 .0, Oén)ZQ,

22— (-2)) 2(n—(i—2))—1

Ci—1 = gi—l(gi—lci) = Qn [ei—l = Ongi—1%

ang 2 <1 < n. Takum obpasom,

n
(14 +gn) Y a2 =,z
=1

Orcioma a,2®® € BNk = Z. Ananoruuno, a;z°" € BNk = Z g Beex
i€ {l,...,n}. Dro o3nauaer, 4YTO

n

az’" €Y (Zei + Zlei).
=1

Taxum 06pazoM Z-Moaymb Bz2" BKIaIbIBACTCS B KOHEUHO TTOPOK ICHHbIH Z-
MoLyb. OCTanoCh 3aMeTHTh, U4To Z-MOIyAb B22" m3omopden Z-moymo B.
O

JlemMma 4. ITycmv B — npasoasvbmepramuehan cynepaneebpa, A8AANULLACH
uenmparvivim nopadkom 6 cynepanzebpe Byp(v) uw Z = Z(B)o. Tozda B
BKAGOVIBUEMCA 6 KOHEYHO NOPOHCOERHbIT Z -MOOYANb.

Jokasameavcmeo. Oboznauum B = Z7'B, k = Z7'Z. B anrebpe B ecrs
6asuc (1,0),(0,1),[(1,0)],[(0,1)] max nomem k. CymecrByer z € Z Taxoii,
aro (1,0) = 2, (0,1) = 2, [(1,0)] = £, [(0,1)] = 2 u b;,d; € B. Hycrs
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a=(aq,a2) + [(B1,B2)] € B, i, B; € k. Torna
(b1 + by + d2)(b1(aby)) = a1z3
(b1 + ba + di)(b2(ab2)) =
(b1 4 b2 + d2)((b1 (abz))dl)
(b1 + b2 + d1)((b2(ab1))d1)

Taxum obpaszom, o2, Bzt € BNk = Z, orkyna
az* € Z(1,0) + Z(0,1) + Z[(1,0)] + Z[(0,1)].

Taxum obpazom Z-Moxyns Bz* BriageiBaeTcs B KOHEUHO TOPOKICHHBIH Z-
MOy, OCTAIOCh 3aAMETHTh, uT0 Z-Moayab Bzt msomopden Z-momymo B.
O

astee, paccMOTpUM IEHTPAJIbHBIE MTOPHAJIKA B ACCUMMETPUYHBIX T1y0JIsX.
Kak jierko Busgerb, 0COGEHHOCTb 3TUX AJredp B TOM, YTO UX YETHAHA YaCTb
SIBJIAETCS TIEHTPAJIBHBIM MOPSAKOM B ajrebpe MaTpHi] BTOPOr0 MOPIJIKA.

JlemMma 5. ITycmo B — npasoasvmepramuehasn cynepaneebpa, A8AANULGACH
yenmparvrvim nopadxom 6 cynepanzebpe Byy(w) u Z = Z(B)o. Toeda B
BKAGOBIBAEMCA 6 KOHEUHO NOPOHCOERHbIT Z -MOOYNb.

Jowaszamesvemeso. O6o3uauum B = Z7'B, k = Z7'Z. B anrebpe B ecrb
asmuc e, [e;5], rae i € {1,2}. CymiectByer z € Z Taxoit, 410 €;; = %, leij] =
i o = O‘, 5 = 27/3, v= %, o= %‘5. HyCTb a = Zaije,-j —1—252‘]‘[6”] € B,

(o B
w = <’y 5) .
Torna

a;j, B3ij € k. Ilycrn
faa((fu((fuaafin)) fi)) fiz) + ((Fua((fra(afin)) fir)) fr2)
For (((frz(afi2)) fa2) for) fr2) + ((((fr2(af12)) fa2) fa1) fr2) far = 22,
F2((((far(afor)) f11) fr2) far) + (((far(afar)) fr1) fiz) far) fro = @212%,
((fa2((f2(afa2)) fa2)) f1) frz + fr2((faa((faz(af22)) fa2)) for) = caaz®,
(za + 26)(((922(afa2)) f12) for + f21((g22(afa2)) fi2)) = 5112
(za + 25)(((g11(afo1)) fi2) for + fa1((g11(af21)) fi2)) =
(za + 25)(((922(afi2)) for) frz + fr2((g22(afi2)) for)
(za + Zd)(((gn(afn))flz)le + f21((911(af11))f12 ) 522735-

Taxum obpaszom, a,-jz6, Bijz‘r’ € BNk =27, otkyna

az’ € Z Zeij + Z Zesj].

6
f21 = 01127,

—~ o~

~— ~—
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Takum obpazom Z-MOmy/Ib B20 BriaspBaeTcs B KOHEUHO HOPOXK ICHHBI Z-
MOLys1b. QCTanoch 3aMeTuTh, 1o Z-Moayiab Bz8 mzomopden Z-momymo B.
O

Taxum 06pa3oM, MbI J0KA3aJN CJAEAYIONIYI0 TEOPEMY.

Teopema 2. [Iycmov B — npasoasvmepHamustas cynepai2ebpa, A6AA0ULa-
ACA YEHMPANLHYM NOPAIKOM 6 0010t us cynepanzebp Byy(w), By, By (V)
uZ = Z(B)o. Tozda B sxaadusaemca 6 konewno nopogtcdernnonti Z -mo0ysv.

Kpowme Toro, cipaBeiinBo cieayioliee CiaeICTBHE

Caenacreue 1. [lycmv A — accoyuamuenas arzebpa Had nosem Tapaxme-
PUCTIUKY HE 2, ABAANOULAACA UEHMPAALHBIM NOPAOKOM 6 aA2ebpe Mampuy,
6mopozo nopadka u B = A + M — npasoaavmepramuenai cynepanzeb-
DA, ACAAIOULGACH UCHMPAAOHUM TOPAJKOM 6 NPOCOT KOHEUHOMEPHOT CY-
nepanzebpe. Tozda B exaadvieaemcs 6 xonewno noposcdenmnoili Z-mooyisd,

ede Z = Z(A).

Jloxasameavemeo. B cumy pesymbraTo paborsl [22| cymepanrebpa Z 1B
aubo accormaTuBHa, Au00 n3oMopdHa anbrepHaTtusHO cymepaarebpe [1le-
craroBa Syjo(0), mbo msomopdma cymepanrebpe By (w). Tlepsrie gpa cry-
gas Oblin pazobpanbl B pabore [17]. Tperuit ciyuait pasobpan B memme 3. O
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