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Abstract: We proved if A is a simple Novikov — Poisson
(super)algebra then their Novikov part is a simple algebra when
field characteristic is not 2. Also we obtained all finite dimension
simple Novikov — Poisson algebras over a field of characteristic

not 2.
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1 Bseaenue

Anreopsr Hosukosa 6oinu BBemennl B paGore U. M. Tlensdanma u U. 4.
Hopdman [1] Kak yciaoBre raMUIBTOHOBOCTH OIIPE/ICTIEHHBIX OMEPATOPOB B
dopMaTLHOM BapuanmoHHOM wucuncaeHnu. B pabore A.A. Bamumckoro n
C.II. HoBukoBa [2| 3Tu anrebpbl pacCMaTPUBAJINACH I M3yUeHUsT CKOOOK
ITyaccona rugponnaamudeckoro tuma. Aarebpa (A, o) HazpiBaeTcsa aarebpoit
Hosukosa, ecir BBITIOTHEHB! TOXKICCTBA

(aob)oc=(aoc)ob;
(aob)oc—ao(boc)=(boa)oc—bo(aoc)

JIIST BCEX 9JIEMEHTOB a, b, ¢ € A.
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IIpoctrie anredper HoBrkoBa HaI 1TOJIEM XapaKTEPUCTUKHA HOJIb OBLIN OIIN-
caubl E. 1. Besbmanoseiv [3]. Okazanocs, 410 911 anreGpbl SBIAIOTCS 110~
aamu. [IpuMepsl MPOCTBIX GECKOHEYHOMEPHBIX aaTedp HAJ TMOoJeM HYJIeBOi
XapaKTEPUCTUKN U TPOCTHIX aJredp HaJl MOJIeM TOJOKATETFHOM XapaKkTepu-
crukn 6bLn oty densl B. T. @uannmossiv [4].

Wzydennio mpocThiX aaredp Haj MOJIEM TOJOKUTETHLHON XapaKTepHCTH-
ku mocssmensl paborsr k. M. Ocbopha [5, 6, 7]. Ha ux ocuose C. Cy [8]
OTHCAJI MTPOCTHle KOHEYHOMepHBIe aarebpnl HopukoBa HaJ anrebpamdeckn
3aMKHYTBLIM IT0JIEM XapaKTEPUCTUKU OOJIbINE JIBYX.

IIpumep 1 (Cy). ITycmo F — aazebpauvecku 3amknymoe nose rapaxme-
pucmuku p > 2 u A — npocmas xKoneuwnomepras anszebpa Hosurosa. Tozoda
A umeem b6aszuc u3 snemenmos T;, 2de i = —1,....p" — 2, u yMmHOMHCEHUE
sadaemca Popmyaot

i+j+1
T;ox; = ( i >:Ui+j + (5i7_1(5]’,_1a$pn_2 + 51'7_15]'70/3331,71_2
das wexomopwix o, B € F.

Hnst nzygyenust renzopuoit reopun asnrebp Hosukosa C. Cy BBes monsTue
anre6p Hosukosa — Ilyaccona [9]. Anrebpa (A,-, o) HasbBaeTcsa aarebpoit
Hosukoea — Ilyaccona, ecsim (A,-) — acconnaTuBHas KOMMYTaTHBHASA aJl-
rebpa, (A, o) — anrebpa HoBuKoBa, U BBITOJHEHBI TOXKICCTBA

a(boc)=aboc;
aboc—aobc=cboa— coba.

Kax okazanoch, mosydennble panee MIpUMePHI MOYKHO CTPOUTH € TIOMOIIIBIO
cjleyonieil KOHCTPYKIIUU.

IIpumep 2. ITycmov (A,-) — npocmas accouuamueHas KOMMYMAMUCHAR
anzebpa u d — nexomopoe Jupdepenuuposanue, mo ecmsv Maxoe AunetHoe
omobpascenue, 4mo daa a0bux a,b € A

d(ab) = d(a)b+ ad(b).
Tozda onpedesum HOBOE YMHONCEHUE CAEIYOULUM 0OPAZOM:
aob=ad(b)+ \ab (1)

daa npoussoavnozo aaemenma X € AUF. Tozda (A,-,0) — aneebpa Hosu-
kosa — Ilyaccona, Komopyrw mou, 6ydem wnasvsamsv aszebpoltt Hosukosa —
Ilyaccona sexmoprozo muna.

st anrebp, noayuerabix C. Cy MOXKHO B34Th aCCOIMUATUBHOE KOMMYTa-

TUBHOE YMHOXKEHUE
i+j+2
ks — L )
Tg * T < i+ 1 >$2+3+1 ( )

u auddepeHrmpoBaHne
d(xl) =x;—1+ b5i70$pn_2. (3)
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Ornocurenbuo srux ouepanuii u dpopmysst (1) (mpu A = azpn_2) MbL HOTY-
anm aiaredpy Hoeukosa, koropasi coBnagaer ¢ aaredbpoit u3 npumepa 1.

B.T. ®ununmos [4] u C. Cy [9] mocTpowmin cepun POCTHIX aarebp, KOTo-
pbl€ OIUCBHIBAIOTCH CJIEAYIONEH KOHCTPYKIIHEH.

IIpumep 3. ITycmv F — noae u G — addumuenasn nodepynna (F,+), ¢ € G
— npoussoavunti snemenm, J = {0} uau J = N. Paccmompum eexmopnoe
npocmpancmeo ¢ basucom {Tq; | a € G,i € J}. Onpedeaum npoussedenue
caedyrouum 00pasom:
La,iTh,j = La+b+q,i+j-
Onpedeaum omobpasicenue d dopmyaot
d(Ta,) = (a + Q)Ta,i + iTai-1.
Tozda d — Jugdepenyuposarue. Coomsememesyrowan anrzebpa Hosuxosa —

ITyaccona, sadannan Gopmysot (1) das nexomopoezo A, 6ydem npocmod, ecau
|G| > 2, uau ¢ =0, uau \ # q.

AnrebpsI, TOMYyUeHHBIE B TPUMeEpe 2, ¢ YHUTAJIBHON aCCOTMATUBHON KOM-
MyTaTuBHO dacThio nzydanucs B. H. ZKensbunbivm u A. C Tuxossiv [10]. B
YaCTHOCTH, TaM J0KA3aHO, YTO JijIs ajredp Haji MoJIeM XapPAKTEePUCTHUKN He 2
[IPOCTOTY HOBUKOBCKOM 4aCTH MOXKHO CBeCTH K JinddepeHinanibHoil 1pocTo-
Te acCOIMATUBHON KOMMYTaTuBHOM yacTu. TakxKe 1moka3aHo, 4TO B CJIy4ae
XapaKTEPUCTUKU 2 €CTh KOHTPIPUMEPHI.

2 IIpoctsie anreb6psr HoBukoBa — Ilyaccona

Aurebpa A HazBIBAETCS TPOCTOM, ecjii y Hee HET COOCTBEHHBIX HEHYJIe-
BBIX mjeasoB u A2 # 0. D10 moHsTHE ecTeCTBEeHHBIM 06pazoM 0606IaeTcst
Ha TTPON3BOJILHBIE aJITeDpanvdecKue CUCTEMbBl B YHUBEPCAIBHOI aaredbpe. Jjst
muddepennuaabHbIX agaredp u aaredbp ¢ aByma u H60J1ee YMHOKEHUIMA ITO
O3HaYa€T OTCYTCTBUE CO6CTB€HHbIX HEHYJIEBLIX MHBAPUAHTHBIX OTHOCUTEIb-
HO JudbepeHITMpOBaHMil UALATOB W UIEAJTOB OTHOCUTEIBHO CPa3y HECKOJIb-
KMX YMHOYKEHUN COOTBETCTBEHHO. TaKKe JOTMOJHUTETHHO ToTpedbyeM, aT00bI
KBaIpaT aaredpnl XoTd ObI OTHOCHTEIBHO OJHOTO W3 YMHOXKEHUH ObLT HEHY-
JIEBBIM.

[Tepeiinem k pacemorpenuto anrebp Hosukosa —Ilyaccona. 3mech u gajee
1o rTexcry GymeM HCIo/Ib30BaTh 0003HaueHne A2 = A - A.

Ouqesupno, uro ecim (A, -, 0) — anrebpa Hosukosa — Ilyaccona m xorst
Ob1 ona u3 anrebp(A,-) mwm (A, o) npocra, o (A,-, 0) mpocras anrebpa
Hosukosa — [lyaccona. Ecsin ogna u3 gacreit TpuBuaibHa, TO €CTh A2 =0
nia Ao A =0, to anrebpa Hosukosa — Ilyaccona mpocra Torga U TOILKO
TOT/a, KOT/Ia TPOCTA BTOPAS JACTh.

Teneps mycth (A, -, 0) mpocrast anre6pa Hosukosa — Ilyaccona. B pabore
[11] 6bL10 MOKA3aHO, 4TO Jyy(a) = za oy — = o ay sABiserca guddepeniu-
posanmem (A, -). s muO)ecTBa Takux nudepernupopanuii BeeeM 060-
BHAYEHIE

A = {0y | 2,y € A}.
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JIemma 1. ITycmov (A, -,0) — npocmas aseebpa Hosurxosa — Ilyaccona, u
nyemo A% = A. Tozda (A,-) — A-npocmas.

Hoxasameavemeo. Ilycrs I — A-unapuantabiii uaean. Pacemorpum K =
Al. Torua

AK =A- Al C Al = K,
KoA=JAocA=1I(AcA)CIA=K,
AoK =A?0JAC AD(I)+I(AcA) C K.
Taxum obpazom K sisaserca ugeanom (A, - o) u mbo K = 0, imbo K = A.
Ecm K = A, 1o
A=K=TACI

nl=A.

Ecim K =0, 10 ectb [TA = 0, T0 mosryaaem

Aol =A(A?0l) CA(Aoc AT +To AA+TAo A) =0,
ToA=T0A*CJTAocA+AoAl+ AAol=0.

Taxkum obpazom I — ugean (A, -, o), a 3naunt, m6o I = 0, 6o [ = A. To

ectb (A,-) — A-npocras.
]

Teopema 1. [Tycmov F — noae zapaxmepucmuru we 2, (A, -, 0) — npocmas
anzebpa Hosurosa — Ilyaccona u A? = A. Tozda (A,0) — npocmas uiu
AoA=0.

Hoxaszameavemeo. Ilycres A o A #£ 0. Jlerko 3amernth, uro A 0 A — ujeasn
(A,-,0). Torna Ao A= A.

ITo semme 1 u teopeme 5 uz paborsr [12| anrebpa (A,-) yHuranbHa. A
sHauut, (A, -, 0) — BEKTOPHOrO TUIA U

aob=ad(b)+ Aab,

rmed =011 uA=10l.
Herpyaao mokasars, aro aarebpa (A, -) 6ymer 0-mpocroii. leiicrBuressb-
HO, mycTh | — O—muBapuanTHelii ugeat. Torma AI C T u 9(I) C I.

Aol CAQ(I)+ Al C I
ToACIOA)+ITACA.

Takum obpazom I — ugean (A,-,0), To ectb I = 0 wm [ = A. A 3naqur,
(A,-) O-mpocta. B |10] goxazano, uro torna (A, o) — mpocras aarebpa. [

Bamernm, 4T0 TpeboBaHME K XapaKTEPHUCTUKE IMOJA CyIIECTBEHHO. Pac-
CMOTPMM LIpUMED, KOTOPHLIN paszbupasics B paborax [4, 10]. IIycre F — nouse
XapaKTepUuCTuKy Ba. Bo3bMem ajiredpy u3 npumepa 3 ¢ yCJAOBUEM

J={0},G=1{0,1},g=X\=1.
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TTonyunm anrebpy A ¢ 6asucom g, 21 u Tabguneil yMHOKEHUS
ToTo = T1T1 = X1, LTl = To, Leoxg = xr10T9 =0, mTEOT1 =T0, L1071 = X1.
Torma Fxg — cobersennsiit naean (A, o), B To BpeMmst Kak (A, -, o) — mpocTa.

Caencrsue 1. ITycmw (A, -, 0) — Konewnomepras npocmas arzebpa Hosu-
rxosa — Ilyaccona nad anrzebpaunecky samrnymoim nosem F rapaxmepucmu-
xu 0. Tozda (A, ) — noae F, a maxowce aob = Aab.

Aokazameavcmeo. 1lo Teopeme 1 amrebpa (A, -) asasercs O—mpocroii. Ko-
HeuHOMepHas AuddepeHnna pHo mpocTas ajirebpa xapaxkrepuctuku 0 sB-

astercs mosieM (cum. [13]). Torna 0 =0 u a o b = Aab. O
Caencrsue 2. Ilycmo (A,-,0) — xomeunomepnas npocmas aszebpa Ho-
suxosa — Ilyaccona nad anzebpaunecku samrnymomm nosem F zapaxmepu-
cmuku p > 2. Tozda (A,-,0) — anazebpa u3 npumepa 1, a accoyuamusroe
KOMMYMAMUBHOE YMHONCERUE 3a0aH0 HOPMYAOT

a-b=E&xaxb,

ede £ € A u ymmoorcenue * 3adano popmyaot (2).

Jokasameavcmeo. Hanpsimyto cieayer us reopembl 1 u paborst [9]. O

3 Cynepanredpsl

3rech U majiee O TEKCTY CunMTaeM, 94To F — mojie XapaKTepUCTUKY He
2. Cynepasrebpa A — sTo anrebpa Taxad, uro A = Ag ® A1 u A;A; C
Aitj(mod2)- Dnementsl Muoxects Ag U A1, Ag, A1 Ha3bIBAIOTCA OJIHOPOJIHEI-
MU, JETHBIMU, HEYETHBIMU COOTBETCTBEHHO. I OMHOPOIHOTO 3IeMEHTA 4
OyzeM MCIoIb30BaTh 0003HAUEHIE

0, aer,

ol =1
, uHade.

Auredpa I'paccmana — 910 accounaruBHas aiarebpa G ¢ HOPOXK IAIOLIAMUI
SIeMeHTaMHu €;,% € N, omnpeznensgemMas COOTHOIIEHUAMHA e;e; = —eje;. Torma
SJIEMEHTHI €, ... €;,, 11 < ... < i, o0pasdytor baszuc. Torma mommpocTpaHcTBa
Gy n (1, MOPOXKIAEHHDBIE SJIEMEHTAMHA YEeTHON W HEUYETHOH AJWHBI COOTBET-
CTBEHHO, 33Jal0T TpadyupoBKy. ['paccMmanosa 060s104Ka cynepaarebpe A —
9TO

AR Gy A1 ® Gy.

ITycts 2 — muOrO06pasme anredbp. Craxem, uto A — QQ—cymepanredbpa, eciau
eé rpaccManoBa 0bosiouka G(A) — Q—anrebpa. Hanpumep, /st KOMMyTaTuB-
HBIX Cymepanredp, 9T0 O3HAYAET BBITIOJHEHAS TOXKJIECTBA

ab = (—1)llPlpg

AJIT OTHOPOJTHBIX JIEMEHTOB.
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Hns cynepanre6p Hosukosa (A, o) nosiyuaem Ciieayrommue ToXKJIeCTBa 115
OJIHOPO/IHBIX DJIEMEHTOB:

(aob)oc=(—1)Fll(goc)ob; (4)
(aob)oc—ao(boc)= (—l)lal‘b‘((boa) oc—bo(aoc)). (5)

Hnsa cynepanrebp Hosukosa — Ilyaccomna (A, -, o) momnoaHnTe HO
a(boc) =abog; (6)
aboc—aobe = (—1)lelle+blleallbl(ch o g — ¢ o ba). (7)

IIpocrotra syt cynepaarebp onpeaeasaercs TaAKKe KaK v Jijist aaredp, To/ib-
KO MJIEAJIbI 3aMEHSIIOTCS Ha Zo—TPadyHPOBAHHEIE HIEAJIDI.

Ipeagnoxenne 1. [Iycms A% = A. Toeda A2 = Ay.
Jokasamesvcmeo. 3aMeTum, 9T0
Ag = (A%)g = A3+ A3, A = (A?); = ApA;.
Torna
A5 C Ag = (A%)o = Aj + A7 = A + AgAT C A5,

TIpentoxenne moKa3amHo. ]

Ckaxem, uro D — uerHoe muddepeHimporanne cynepaarebpsr A, ecim
JJId OJHOPOJAHBIX IJIEMEHTOB MMeeT MEeCTO

D(ab) = D(a)b+ aD(b).
Ilycts A — cymepasrebpa Hoeukosa — Ilyaccona. Ompemennm it 9eTHBIX
9JEMEHTOB Z,y oTobpaxkenue Oy (a) = xa oy — x o ay.

Jlemma 2. 0,y — wemnoe dugdeperyuposanue.

Hoxaszameavemeo. Ilycrs a,b € A. Torna numeem

‘a’Hb‘x o) bay —

Opy(ab) = zaboy —xzoaby = zaboy — (—1)
zaboy — (=Pl o ay + a(yb oz — y o bx) =
(zaoy —zoay)b+ alzboy —xoby) = 3d(a)b+ ad(b).
JleMMa JoKa3aHa. O

Jlemma 3. Ilycmw (A,-,0) — cynepanzebpa Hosurosa — Ilyaccona. Ecau
Iy — udean anzebpw (Ag,-,0), mo K = Iy + Ajlyp+ Ajolp+ Ipo Ay —
Zo—epadyuposannviii udeas cynepanzebpu (A, -, o).

Hoxasameavcmeo. 3amerum, 9To deTHad dacth K — sro Ko = I, a nHeuer-
vaa — K1 = A1y + Aq o Iy + Iy o Aq. Tlo npeanonoxkenunio

Aogly, Ago Iy, Ipo Ag € In € K w Ayly, Ipo A1, Ay oly C K.
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Tenepb paccMoOTpuM KOMIIOHEHTb HeyeTHOH yactu. s A1ly numeem
(Ao + A1) (A1lp) € (AgAr + A1 Ar)lo C (A1 + Ag)lo C K,
Al o (Ag+ A1) C Io(Aro (Ao + A1) C Io(Ar + Ap) C K,
Ago (Ar1ly) C ApAr oIy + IpAy 0 Ag+ Ipo AgA1 C Ay oly+ IpA1 + [ho A C K,
A1 o0 A1lg C AjAjolg+ A1lgo Ay + 1o A1A1 C Ago g+ IgAg + Ipo Ay C K.
Hnsa Ay o I:
(Aop+ A1)A1 01y C (A1 4+ Ag) oIy C K,
(A1olp)o(Ag+ A1) C(A10(Ag+ A1) oIy CK,
Apo(A1o0ly) C(AgoAj)olp+ (A1oAg)oly— Aro(Agoly) C Aol CK,
Ao (Ajoly) = ApAr10(A101p) C
C Apo(A1A101y) + (A1 oly)o AgAr + (A1A1 0 y) 0o Ag C
C Apo(Agolp)+ (A10Ay)oly+ (Agoly)o Ay C Iy C K.
N nakowner, gias Iy o Aq:
(Ao + A1)({opo A1) CIpo Ay + IpAp C K,
(lpoA1)oAg C (IpoAy) CA ClyoA; CK,
(Ipo A1) o Ay = ([po AgAy)o Ay C
C (InApo Ay) o Ay 4+ (A1Ago Ip) o Ay + (A 0 InAg) 0 A1 C
CIyAg+ (A1oly)o A C K,
Apo(lpo A1) C(Agolp)o A+ (IpoAg)o Ay +1po(AgoAy) =1ho A CK,
Ajyo(lypoAy) = ApAr1o(lpo Ay) C
C Ago(A1lpo Ar)+ (Ipo A1)Apo Ay + (lpo Ay) o AgA; C
C ApgolpAp+ Ip(A1oAr)+ (Ipo Ar) o A; C K.
Takum ob6pazom, K — rpagyuposannbiii ugeas (A, - o). U

Caencreue 3. [lycmv A — npocmasa cynepanzebpa Hosurosa — Ilyaccona.
Toeda Ay — npocmas aszebpa Hosurxosa — Ilyaccona.

Bamernm, 9T0 B 0OPATHYIO CTOPOHY 3TO HE BepHO. JleiicTBUTEIBHO, J0CTa-
TOYHO B3STh aarebpy ¢ Oa3UCOM YETHONH JacTh T, HEIeTHON 1, YMHOMKEHUSI
COBTIAIATOT W 3AJTAHBI CJICIYIONAM 0OPA30OM:

2 _ _ 2 _
=z, zy=y, y =0.

Torga geTHast 9acTh MPOCTA, TaK KaK OJHOMEPHA, HO HEYeTHAsT JacCTh SIBJIs-
eTCd TPaJAynPOBAHHBIM HJIEAJIOM.

Teopema 2. ITycmw (A,-,0) — npocmas cynepaszebpa Hosurxosa — ITyac-
cona u A2 = A. Tozda (A, o) — npocmas cyneparzeGpa Hosurosa.

Jokazamenavcmeo. 1lo crepcrsuio 3 momyuaem, ato (A, -, 0) Tak ke IPOCTA.
ITo Teopeme 1 mosryaaem, arto (Ay, ) yauraabaa. Beuay Toro, uro A; = ApA;



IMPOCTHIE AJITEBPBI HOBUKOBA — IITYACCOHA 1403

nostydaeM, uro u (A,-) yuuranasaa. Torga (A, -, 0) BeKTopHOro Tuna u 0-—
upocra, rjge 0 = 011. Iloropsis paccyxuenust uz [10] noayaum, uro (A, o)
— mpocras cynepaiarebpa Hosukosa. U

Caencrsue 4. [Tycmo (A, -, 0) — npocmasn cynepaszebpa Hosurosa — ITyac-
cona u A2 = A. Toeda A1 =0, A = Ag u (A, 0) — npocmas anrzebpa Hoscu-
K064,

Joxasamesvcmeo. JIauHbIf pe3yibTaT CaeayeT HAIPAMYIO W3 TEOPEMBbI 2 1
OCHOBHOIO pe3ysibrara paborst [14]. O
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