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Annotatsiya. Dastlab 1985-yilda Filippov n-Li algebrasi tushunchasini kiritdi va
(n+1)-o ‘Ichamli n-Li algebralarini tasnifladi. n-Li algebrasining strukturasi n—ar

chizigli operatsiya bilan bog‘langan Li algebralaridan farqli. n=3 holati, ya'ni
ternar chiziqli operatsiya, 1-bo ‘lib Nambuning ishlarida uchraydi. Bu ishda Nambu
Poisson qavslarini kengroq o ‘rgangan va ternar chizigli qavsni [—,—,—] oz ichiga
olgan Hamilton tenglamalarini o ‘rgangan. Takhtajan Nambu mexanikasini umumiy
algebraik va geometrik nuqtai nazardan o ‘rganib chiggan va Nambu mexanikasi va
N-Li algebralarining Fillipov nazariyasi orasidagi bog ‘liglikni isbotlagan. R.Baining
ishlarida (n+ 2) -o ‘chamli n-Li algebralarining izomorfizm kriteriyalari isbotlangan
va 0 xarakteristikali maydon ustidagi (n+1)- o ‘Ichamli n-Li algebralarining hamda
(n+2) o lchamli N-Li algebralarining to ‘la klassifikatsiyalari berilgan.

Kalit so‘zlar: n-Li algebralar, nilpotent n-Li algebralar, yechiluvchan n-
algebralar, differensial.

Abstract. First, in 1985, Filippov introduced the concept of -Lie algebras and
classified -dimensional -Lie algebras. The structure of -Lie algebras is different from
that of Lie algebras associated with a linear operation. The case of a ternary linear
operation, i.e., a 1-dimensional linear operation, is found in the works of Nambu. In
this work, Nambu studied Poisson brackets more extensively and studied Hamilton
equations involving ternary linear brackets. Takhtajan studied Nambu mechanics
from a general algebraic and geometric point of view and proved the connection

between Nambu mechanics and the Filippov theory of -Lie algebras. In the works of R.

Bai, isomorphism criteria for -dimensional -Lie algebras are proved and complete
classifications of -dimensional -Lie algebras and dimensional -Lie algebras over a
field of characteristic O are given.
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Abctpakt. CHauana 6 1985 200y @uaunnose eeen noumamue -aneeopvl Jlu u
Kraccuguyuposan -mepuvie -aneeopol Jlu. Cmpykmypa -anreedbp Jlu ommuuaemcs om
cmpykmypwl aneedp Jlu, ceazannvix ¢ aunetiHou onepayueu. Cryuail mepHapHOU
JIUHEUHOU onepayuu, m. e. OOHOMEPHOU JUHEeUHOU onepayuu, ecmpedaemcs 6
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pabomax Hamby. B amoii pabome Hamby b6onee noopooro uzyuun ckooku Ilyaccona
u ypasHenus I amuibmoHa, éxuouarujue mepHapHvle auHelnsvie ckooxku. Taxmaoacan
usyuun mexanuxy Hamoby c obwetl ancebpauueckoil u ceomempuiecko mouKku 3penus
u 0okaszan ceia3v medcoy mexanukou Hamby u meopueu Durunnosa -aneedp Jlu. B
pabomax P. bas dokazanvl kpumepuu uzomop@usma -mepuvix -aneebp Jlu u oamvl
noHble Kiaccu@ukayuu -mepHvlx -aneeop Jlu u pazmephuvlx -ancedp Jlu nao nonem
xapaxkmepucmuxu 0.

KawoueBble ciaoBa: N-iuesvie anceOpuvl, Huibnomenmuvie N-nuesvie anzedpul,
paspewiumvie N-1uesvle aneebpul, Ouggepenyuposarue.

KIRISH
1-ta’rif.[1] F maydon ustida aniglangan L vektor fazoda shunday n -ar poli-
chizigli[—, —, ..., —]Jamal mavjud bo‘lib, quyidagi ayniyatlarni qanoatlantirsa:
[0, %] = (DO [x500, 0 X ),
va

s %] Vs Y1 = Y Yo YD X

u holda L algebraga n-Li algebrasi deyiladi, bu yerda VXl,...,xn,yZ,...,yneL va
IXtiyoriy - <s,, va sign(c)—o o’rinlashtirishningjuft yoki toqligi.

2-ta’rif.[1] Aytaylik, L n-Li algebrasining D:L — L chiziqgli akslantirishi berilgan
bo‘lsin. Agar ixtiyoriy Xl,XZ,...,XneL elementlari uchun, quyidagi tenglik o‘rinli

bo‘lsa,

u holda D chiziqgli akslantirishga L n-Li algebrasining differensiallashi deyiladi. L
n-Li algebrasining barcha differensiallashlari to‘plami Der(L) kabi belgilanadi va u

gl(L) Li algebrasining qism algebrasi bo‘ladi.
Agar ad(x2,x3,...,xn):L—>L akslantirish quyidagi tenglikni ganoatlantirsa,

ad(xy Xgs X)(Y) =[Y, X Xgr o] VY €L

u holda ushbu akslantirishga o ‘ng ko ‘paytma deyiladi.
Bu ko’paytma L n-Li algebrasi uchun differensiallash bo’ladi. O‘ng ko’paytma
operatorlarining barcha chizigli kombinatsiyalari Der(L) Li algebrasining ideali

bo’ladiva Ad(L) fazoning elementlari ichki differensiallashlar deyiladi.
3-ta’rif.[1] L n-Li algebrasi va B uning qism fazosi bo’lsin. Agar  [B,B,...,B]<B
munosabati o’rinli bo’lsa, u holda B n-Li algebrasining gism algebrasi deyiladi.
4-ta’rif.[1] L n-Li algebrasining | gism fazosi uchun [I,L,...,L]c1 munosabat
o’rinlibo’lsa, | n-Li algebrasiningideali deyiladi.
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L n -Li algebrasining ixtiyoriy | ideali uchun mos ravishda quyi markaziy gator va

hosilaviy gatorlarni quyidagicha aniglaymiz:
I*=1, 1% =[1%1,L,..., L],k >1,
1O =1,1=[19,1® L,..L]s=>1,

5-ta’rif.[1] L n -Li algebrasi bo’lsin. Agar 3re N soni uchun 1 =0 munosabat
o’rinli bo’lsa, | yechiluvchan ideal deyiladi, xususan agar 3r e N soni uchun L =0
tenglik o’rinli bo’lsa, u holda L n -Li algebrasi yechiluvchan n -Li algebrasi deyiladi.

6-ta’rif.[1] Agar 3re N soniuchun 1"=0 bo‘lsa, u holda | nilpotent ideal deyiladi.
Agar 3reN soni uchun " =0 tenglik o°rinli bo‘lsa, u holda L nilpotent n-Li algebra
deyiladi.

5 o‘lchamli 3-Li algebralarining differensiallashlar fazosi

7 o‘lchamli 3-Li algebraning differensiallashlar fazosini ko‘rib chiqaylik:

,{[33'31: e,] = e,

ey, e, 6] = ex.

A;; Q12 A3 A14 15
/a21 Az Up3 Ar4 azs \
Der(N) = k 0 0 as; A3y azs )
0 0 0 6+as; A3y
0 0 0 0 20 + asq

buyerdad = a;; + a,,.
e, = e, e, =ae +e,,¢ =e¢, 3<i<5 bazis almashtirish bajarilsa, quyidagi

A1 Q12 4g3 A14 15
/ 0 ay, a3 24 azs \
matritsa hosil bo‘ladi: Der (N) = k 0 0 as; A34 a3s )
0 0 0 6+ass Qs
0 0 0 0 26 + asq

buyerdad = a;; + a,,.

Model filiform olti o‘lchamli yechiluvchan 3-Li algebralari tasnifi

1-teorema. R model filiform 6-o‘lchamli yechiluvchan 3-Li algebrasi bo’lsin. U
holda R da {x, e,, e,, ..., es } bazis mavjud va R ning ko‘paytmalari quyidagiga teng:

[es, e1, 6] = ey,

[es €1, €] = es,

[X, e, e,] = e,

[X, e,,es] = 2es.

va bazis elementlarining golgan ko‘paytmalari nolga teng.

XULOSA

Ushbu magolada model filiform olti o‘lchamli yechiluvchan 3-Li Igebralari tasnifi
o‘rganilgan. Kichik o‘lchamli model filiform 3-Li algebralarining tasnifini olishda
berilgan algebraning differensiallashlar fazosi matritsaviy ko‘rinishi o‘rganildi va uni
bazis almashtirishlar yordamida yugori uchburchak shaklga keltirilib, mos chizigli
erkli differensiallashlar fazosiga ichki differensiallashlamni akslantirish yordamida bir
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nechta ko‘paytmalarni olamiz. Olingan ko‘paytmalarni Umumlashgan Yakobi
ayniyatidan foydalanib ba’zi koeffitsiyentlar nolga tengligi olingan.
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