Ňăńìæěćáłĺě çâěŋĺï Ŋőćőáĺąĺàáł (2000) Šěğĺáë ďőłńăďőć

Śâàőěŋĺě ŋĺęŋěčő ŋĺńì-àăďĺłăńă ăááőæĺăâĺćŋőľ łőŋäőàňŋőľ ăńčěąàë

Ŕ. Ś. Łőńěáŋĺłőć ĺ Ĺ. Ć. Ńìćőć

Őŕàěďěńěŋĺě 1. Ăááőæĺăâĺćŋőľ łőŋäőàňŋőľ ăńčěąàőľ ŋăğë-

ćăěâáï (áň., ŋăŕàĺňěà, [1, 2]) ňőďãńì C ŋăď ŕőńĺŋőňĺăńìŋëň łőńìæőň K[D] (K | ŕőńě åăàăłâěàĺáâĺłĺ 0), áŋăąęěŋŋëľ áěňěľáâćőň ąĺńĺŋěľŋëå őŕěàăæĺľ ∘_n, n ∈ Z_+, ěáńĺ ćëŕőńŋïîâáï áńěďãîéĺě ăłáĺőňë:

(C1) (∀x, y ∈ C)(∃N ∈ Z_+)(∀n ¿ N)x ∘_n y = 0, (C2) D(x ∘_n y) = Dx ∘_n y + x ∘_n Dy, (C3) Dx ∘_n y = −nx ∘_{n−1} y, (C4) (x ∘_n y) ∘_m z =^n ∑ s=0 (−1)^s ( n s ) x ∘_{n−s} (y ∘_{m+s} z). Ć ďăńìŋěľèěň ňë ąãďěň őŕãáłăâì ŕàĺńăčăâěńìŋőě \ăááőæĺăâĺćŋăï".

Ććěďěň őąëçŋëě őŕàěďěńěŋĺï ďńï áńãçăï łőŋäőàňŋëå ăńčěąà.

Őŕàěďěńěŋĺě 2. (1) Ŕãáâì M1, M2 ⊆ C. Őŕàěďěńĺň

M_1 · M_2 := { ∑ i m^1_i ∘_{ni} m^2_i : n_i ¿ 0 } . (2) Łőŋäőàňŋăï ŕőďăńčěąàă I ⊆ C ïćńïěâáï ĺďěăńőň łőŋäőàňŋőľ ăńčěąàë C, ěáńĺ C · I, I · C ⊆ I.

Őâňěâĺň, çâő ŕàőĺğćěďěŋĺě (·) ĺďěăńőć łőŋäőàňŋőľ ăńčěąàë ăááőæĺăâĺćŋő: I · (J · K) = (I · J) · K ďńï ńîąëå âàěå ĺďěăńőć I, J, K. (3) Ĺďěăń I łőŋäőàňŋőľ ăńčěąàë C ŋăğëćăěâáï ŕěàćĺçŋëň, ěáńĺ ďńï ńîąëå ĺďěăńőć J_1, J_2 ĺğ J_1 · J_2 ⊆ I áńěďãěâ J_i ⊆ I åőâï ąë ďńï őďŋőčő i ∈ {1, 2}.

30 őłâïąàï 2000

2 Ŕ. Ś. ŁŐŃĚŚŊĹŁŐĆ Ĺ Ĺ. Ć. ŃĲĆŐĆ

(4) İńěňěŋâ a ∈ C ŋăğëćăěâáï ŋĺńìŕőâěŋâŋëň, ěáńĺ a^n := {a} · ({a} · · · · ({a} · {a}) . . . ) = {0} ďńï ŋěłőâőàőčő n > 0.

(5) Ĺďěăń I ïćńïěâáï ŋĺńìŕőâěŋâŋëň [1], ěáńĺ I^n = {0} ďńï ŋěłőâőàőčő n > 1. Ěáńĺ ćáě íńěňěŋâë a ∈ I ŋĺńìŕőâěŋâŋë, âő I ŋăğëćăěâáï ŋĺńì-ĺďěăńőň.

(6) Ĺďěăń I ŋăğëćăěâáï (ŋĺęŋĺň) ŋĺńì-àăďĺłăńőň łőŋäőàňŋőľ ăńčěąàë C, ěáńĺ I ïćńïěâáï (ŋăĺňěŋìèĺň) ŋĺńì-ĺďěăńőň âăłĺň, çâő C/I ŋě áőďěàęĺâ ŋěŋãńěćëå ŋĺńìŕőâěŋâŋëå ĺďěăńőć.

(7) Łőŋäőàňŋăï ăńčěąàă ŋăğëćăěâáï ŕěàćĺçŋőľ, ěáńĺ ŋãńěćőľ ĺďěăń ć ŋěľ ŕěàćĺçěŋ; ŕőńãŕàőáâőľ, ěáńĺ őŋă ŋě áőďěàęĺâ ŋěŋãńěćëå ŋĺńìŕőâěŋâŋëå ĺďěăńőć.

Ŋĺęŋĺľ ŋĺńì-àăďĺłăń ăááőæĺăâĺćŋőľ łőŋäőàňŋőľ ăńčěąàë ňőęěâ ąëâì ŕőáâàőěŋ á ŕőňőéìî ĺŋďãłâĺćŋőčő ŕàőæěááă, ăŋăńőčĺçŋő \łńăááĺçěáłőňã" áńãçăî (áň., ŋăŕàĺňěà, [3]). Ŕőńőęĺň N_0 = {0} ⊂ C. Ŕãáâì ďńï ŋěłőâőàőčő őàďĺŋăńă γ ŕőáâàőěŋő ňŋőęěáâćő N_γ , ĺ B_γ = {I ◁ C | I ⊇ N_γ , I/N_γ ŋĺńìŕőâěŋâěŋ ć Ś/N_γ }. Ŕőńőęĺň N_{γ+1} = ∑ I∈Bγ I. Ďńï ŕàěďěńìŋőčő őàďĺŋăńă β ŕőńőęĺň N_β = ∑ γ<β N_γ . Ŋă ŋěłőâőàőň èăčě N_τ = N_{τ +1} = L. Ŕőńãçěŋŋëľ ĺďěăń L

ĺ ěáâì ŋĺęŋĺľ ŋĺńì-àăďĺłăń ăááőæĺăâĺćŋőľ łőŋäőàňŋőľ ăńčěąàë C. Őŋ áőďěàęĺâáï ć ńîąőň ĺďěăńě, äăłâőà ŕő łőâőàőňã ŋě ĺňěěâ ŋěŋãńěćëå ŋĺńìŕőâěŋâŋëå ĺďěăńőć.

Őłăğëćăěâáï, çâő ďńï ăááőæĺăâĺćŋëå łőŋäőàňŋëå ăńčěąà ĺňěěâ ňěáâő ãâćěàęďěŋĺě, åőàőèő ĺğćěáâŋőě ďńï \łńăááĺçěáłĺå" ăńčěąà.

Šěőàěňă. Ŋĺęŋĺľ ŋĺńì-àăďĺłăń łőŋäőàňŋőľ ăńčěąàë áőćŕă-

ďăěâ á ŕěàěáěçěŋĺěň ŕěàćĺçŋëå ĺďěăńőć.

Ďńï ďőłăğăâěńìáâćă íâőčő ãâćěàęďěŋĺï ďőłăęěň áŕěàćă áńěďãîéãî ńěňňã.

Ńěňňă. Ŕãáâì I | âăłőľ ĺďěăń C, çâő C/I ŋě ĺňěěâ ŋě-

ŋãńěćëå ŋĺńìŕőâěŋâŋëå ĺďěăńőć, ĺ J | ĺďěăń, áâàőčő áőďěàęăéĺľ I. Šőčďă áãéěáâćãěâ ŕěàćĺçŋëľ ĺďěăń p âăłőľ, çâő I ⊆ I, J * p. Ďőłăğăâěńìáâćő. Ćëąěàěň ŋěłőâőàëľ íńěňěŋâ b0 ∈ J \I. Šăł

łăł C/I ŋě áőďěàęĺâ ŋěŋãńěćëå ŋĺńìŕőâěŋâŋëå ĺďěăńőć, áãéěáâćãîâ c_0 ∈ C, n_0, m_0 ∈ Z_+ âăłĺě, çâő b_1 = b_0 ∘_{n0} (c_0 ∘_{m0} b_0) /∈ I (ĺŋăçě čńăćŋëľ ĺďěăń, ŕőàőęďěŋŋëľ őąàăğőň b_0 ć C/I, ŋĺńìŕőâěŋâěŋ). Ŕő ĺŋďãłæĺĺ áâàőĺň ŕőáńěďőćăâěńìŋőáâì {b_k}_k¿_0: b_{k+1} =

ŚŠŘŐĚŊĹĚ ŊĹĘŊĚČŐ ŊĹŃĲ-ŘĂĎĹŁĂŃĂ 3

b_k ∘_{nk} (c_k ∘_{mk} b_k), čďě c_k ∈ C, n_k, m_k ∈ Z_+ ŕőďąĺàăîâáï âăł, çâőąë b_{k+1} /∈ I. Řăááňőâàĺň ňŋőęěáâćő M = {K ◁ C | I ⊆ K, K ∩ {b_k} = ?}.

Ĺňěěň I ∈ M ≠ ?. Ŕőáłőńìłã íâő ňŋőęěáâćő ãďőćńěâćőàïěâ ãáńőćĺî ńěňňë Űőàŋă, ć ŋěň áãéěáâćãěâ ňăłáĺňăńìŋëľ íńěňěŋâ p.

Ŕőłăęěň, çâő p ïćńïěâáï ŕěàćĺçŋëň ĺďěăńőň. Ŕàěďŕőńőęĺň, çâő c, d ◁ C, c, d * p. Šőčďă c^′ = c + p ⊃ p ĺ, áńěďőćăâěńìŋő, áãéěáâćãěâ b_s âăłőľ, çâő b_s ∈ c^′. Ăŋăńőčĺçŋő, áãéěáâćãěâ b_k ∈ d^′. Ŕőńăčăï ďńï őŕàěďěńěŋŋőáâĺ s 6 k, ŕőńãçăěň, çâő b_k ∈ c^′ ∩ d^′. Ğŋăçĺâ, b_{k+1} = b_k ∘_{nk} (c_k ∘_{mk} b_k) ∈ c^′ · d^′ /∈ p. Šăłĺň őąàăğőň, c^′ · d^′ * p. Ŕőáłőńìłã (c + p) · (d + p) ⊆ c · d + p, ĺňěěň c · d * p. Ńěňňă ďőłăğăŋă.

Šăł łăł L áőďěàęĺâáï ć ńîąőň ŕěàćĺçŋőň ĺďěăńě, ŕőńãçăěň L ⊆ ∩p. Ěáńĺ íâő ćńőęěŋĺě áâàőčőě, âő ŕő ńěňňě áãéěáâćãěâ ŕěàćĺçŋëľ q ◁ C âăłőľ, çâő L ⊂ q, ŋő ∩p * q. Ŕàőâĺćőàěçĺě.

Ŕőáłőńìłã ć ŕőńãŕàőáâőľ łőŋäőàňŋőľ ăńčěąàě ŋĺęŋĺľ ŋĺńìàăďĺłăń ŋãńěćőľ, ĺňěěâ ňěáâő

Śńěďáâćĺě. Ŕőńãŕàőáâăï łőŋäőàňŋăï ăńčěąàă àăğńăčăěâáï ć

ŕőďŕàïňãî áãňňã ŕěàćĺçŋëå.

Łőŋäőàňŋăï ăńčěąàă C ŋăğëćăěâáï łőňňãâăâĺćŋőľ, ěáńĺ ďńï ńîąëå a, b ∈ C ćëŕőńŋïěâáï àăćěŋáâćő

(C5) a ∘_n b = ∑ s¿0 (−1)^{n+s} s! D^s (b ∘_{n+s} a). Ŕőáłőńìłã łőŋěçŋő ŕőàőęďěŋŋëě łőňňãâăâĺćŋëě łőŋäőàňŋëě ăńčěąàë ãďőćńěâćőàïîâ ãáńőćĺî őąàëćă ćőğàăáâăîéĺå æěŕěľ ĺďěăńőć (ŋěâěàőćë), ğăłńîçăěň, çâő ŋĺęŋĺľ ŋĺńì-àăďĺłăń łőŋěçŋő ŕőàőęďěŋŋőľ łőňňãâăâĺćŋőľ łőŋäőàňŋőľ ăńčěąàë ŋĺńìŕőâěŋâěŋ.

Ńĺâěàăâãàă

[1] A. de Andrea and V. G. Kac, Structure theory of ˛nite conformal algebras, Select. Math. 4 (1998), 377{418.

[2] M. Roitman, On free conformal and vertex algebras, J. Algebra 217 (1999), 496{527.

[3] Ŋ. Ďęěłőąáőŋ, Śâàőěŋĺě łőńěæ, ĹŃ, Ňőáłćă, 1961.

Ĺŋáâĺâãâ ňăâěňăâĺłĺ ŚŐ ŘĂŊ

E-mail: pavelkolesnikov@yandex.ru

Ĺŋáâĺâãâ ňăâěňăâĺłĺ ŚŐ ŘĂŊ

E-mail: lvov@math.nsc.ru