ŤĹŃĹŤŐŘŇŊŻĚ N-ČŘĂĎŞĹŘŐĆĂŊŊŻĚ ĂŃČĚĄŘŻ ŃĹ

Ď. Ć. Ňĺńńĺőŋéĺłőć

Ć ŋăáâőïéěľ ğăňěâłě ňë àăááňăâàĺćăěň łőŋěçŋőňěàŋëě N-čàăďãĺàőćăŋŋëě ăńčěąàë Ńĺ g = ⨁ i=1 g_i ŋăď ŕőńěň K ŋãńěćőľ åăàăłâěàĺáâĺłĺ. Šăłĺě ăńčěąàë, łăł ńěčłő ćĺďěâì, ïćńïîâáï ŋĺńìÄ ŕőâěŋâŋëňĺ. Ĺğãçăï ć [1] ňŋőčőőąàăğĺï ŋĺńìŕőâěŋâŋëå ăńčěąà Ńĺ, Ň. Ćěàŋì ćëďěńĺńă łńăáá âăł ŋăğëćăěňëå äĺńĺäőàňŋëå ăńčěąà Ńĺ { ŋĺńìŕőâěŋâŋëå ăńčěąà Ńĺ á ňăłáĺňăńìŋőľ ďńï ĺå àăğňěàÄ ŋőáâĺ dim g ďńĺŋőľ s = dim g − 1 ŋĺęŋěčő æěŋâàăńìŋőčő àïďă:

C^1g = g ⊃ C^2g = [g; g] ⊃ · · · ⊃ C^kg = [g; C^{k−1}g] ⊃ · · · ⊃ C^sg ≠ 0 ⊃ {0}: (1)

Ĺďěăńë {C^ig} ŋĺęŋěčő æěŋâàăńìŋőčő àïďă ŋĺńìŕőâěŋâŋőľ ăńčěąàë Ńĺ g őŕàěďěńïîâ ěě łőŋěçÄ ŋãî ãąëćăîéãî äĺńìâàăæĺî C. Ďńï äĺńìâàőćăŋŋőľ âăłĺň őąàăğőň äĺńĺäőàňŋőľ ăńčěąàë g àăğňěàŋőáâĺ őďŋőàőďŋëå łőňŕőŋěŋâ ěě ŕàĺáőěďĺŋěŋŋőľ čàăďãĺàőćăŋŋőľ ăńčěąàë Ńĺ gr_C g = ⨁_{n−1} i=1 (gr_C g)_i ((gr_C g)_i = C^ig=C^{i+1}g) àăćŋë:

dim(gr_C g)_1 = 2; dim(gr_C g)_2 = · · · = dim(gr_C g)_{n−1} = 1:

Ŕàőáâěľèĺň ŕàĺňěàőň äĺńĺäőàňŋőľ ăńčěąàë ïćńïěâáï ăńčěąàă m_1(n), ğăďăŋŋăï ąăğĺáőň e_1; e_2; : : : ; en ĺ łőňňãâăæĺőŋŋëňĺ áőőâŋőèěŋĺïňĺ: [e_1; e_i] = e_{i+1}, i = 2; : : : ; n − 1 (áőőâŋőèěŋĺï ćĺďă [e_i; e_j] = 0 ňë ąãďěň őŕãáłăâì).

Šěőàěňă 1 (Ň. Ćěàŋì [1]). Ŕãáâì g { äĺńĺäőàňŋăï ăńčěąàă Ńĺ ĺ gr_C g { ěě ŕàĺáőěďĺÄ ŋěŋŋăï (őâŋőáĺâěńìŋő äĺńìâàăæĺĺ C) čàăďãĺàőćăŋŋăï ăńčěąàă Ńĺ, âőčďă ěáńĺ 1) dim g = 2k + 1, âő gr_C g ĺğőňőàäŋă m_1(2k + 1);

2) dim g = 2k, âő gr_C g ĺğőňőàäŋă ńĺąő m_1(2k), ńĺąő m_{1;0}(2k) { ăńčěąàě, ğăďăŋŋőľ ąăğĺáőň e_1; : : : ; e_{2k} ĺ łőňňãâăæĺőŋŋëňĺ áőőâŋőèěŋĺïňĺ: [e_1; e_i] = e_{i+1}, i = 2; : : : ; n − 1; [e_j; e_{2k+1−j}] = (−1)^{j+1}e_{2k}, j = 2; : : : ; k.

Ć [1] ŕőłăğăŋő, çâő ã äĺńĺäőàňŋőľ ăńčěąàë Ńĺ g, ďńï łőâőàőľ gr_C g ∼= m_1(n), áãéěáâćãěâ ąăğĺá e_1; : : : ; en âăłőľ, çâő

[e_1; e_i] = e_{i+1}; i = 2; : : : ; n − 1; [e_i; e_j] ∈ F^{i+j}g = ⟨e_{i+j}; : : : ; en⟩ ∀ i + j ⩽ n: (2)

Ŋăąőà ĺďěăńőć F^kg = ⟨e_k; : : : ; en⟩, k = 1; : : : ; n, őŕàěďěńïěâ äĺńìâàăæĺî F ăńčěąàë g, ŕàĺçěň ďńï ŕàĺáőěďĺŋěŋŋőľ ăńčěąàë Ńĺ gr_F g =

⨁_n i=1(gr_F g)_i ćáě ŕőďŕàőáâàăŋáâćă (gr_F g)_i ïćńïîâáï őďŋőňěàŋëňĺ: dim(gr_F g)_i = 1, i = 1; : : : ; n.

Řăááňőâàĺň őďŋőŕăàăňěâàĺçěáłőě áěňěľáâćő ŕőŕăàŋő ŋěĺğőňőàäŋëå N-čàăďãĺàőćăŋŋëå ăńÄ čěąà Ńĺ: ăńčěąàă g_{7;ff}, őâćěçăîéăï ŕăàăňěâàã ff ∈ K, ğăďăěâáï ąăğĺáőň e_1; : : : ; e_7 ĺ łőňňãâăæĺÄ őŋŋëňĺ áőőâŋőèěŋĺïňĺ [e_1; e_2] = e_3; [e_1; e_3] = e_4; [e_1; e_4] = e_5; [e_1; e_5] = e_6; [e_1; e_6] = e_7;

[e_2; e_3] = (2 + ff)e_5; [e_2; e_4] = (2 + ff)e_6; [e_2; e_5] = (1 + ff)e_7; [e_3; e_4] = e_7: (3) Ďàãčőľ ŕàĺňěà áćïğăŋ á âěőàĺěľ ąěáłőŋěçŋőňěàŋëå ăńčěąà Ńĺ: őŕàěďěńĺň ăńčěąàã L_k łăł ăńčěąàã Ńĺ ŕőńĺŋőňĺăńìŋëå ćěłâőàŋëå ŕőńěľ ŋă R^1, ĺňěîéĺå x = 0 ŋãńěň łàăâŋőáâĺ ŋě ŋĺęě k + 1. Ěě ňőęŋő ğăďăâì ąăğĺáőň

e_i = x^{i+1} d dx ; i ∈ Z; i ⩾ k; [e_i; e_j] = (j − i)e_{i+j}; i; j ∈ Z; i; j ⩾ k:

Ťăłâőà-ăńčěąàă Vn = L_1=L_{n+1} ïćńïěâáï äĺńĺäőàňŋőľ ăńčěąàőľ Ńĺ.

Šěőàěňă 2. Ŕãáâì g = ⨁ i=1 g_i { N-čàăďãĺàőćăŋŋăï ăńčěąàă Ńĺ âăłăï, çâő

dim g_i = { 1; 1 ⩽ i ⩽ n; 0; i ¿ n;

[g_1; g_i] = g_{i+1}; i ⩾ 2: (4)

Řăąőâă ćëŕőńŋěŋă ŕàĺ ŕőďďěàęłě Řőááĺľáłőčő äőŋďă äãŋďăňěŋâăńìŋëå ĺááńěďőćăŋĺľ (čàăŋâ ò 99-01-00090).

Šőčďă g ĺğőňőàäŋă őďŋőľ (ĺ âőńìłő őďŋőľ) ĺğ áńěďãîéĺå ăńčěąà: 1) ăńčěąàë Ńĺ, áőáâăćńïîéĺě 6 áěàĺľ m_1(n), m_2(n), Vn, m_{1;1}(2k + 2), m_{1;2}(2k + 2), m_{1;3}(2k + 3), ğăďăŋŋëě á ŕőňőéìî ąăğĺáă e_1; : : : ; en ĺ łőňňãâăæĺőŋŋëå áőőâŋőèěŋĺľ:

ăńčěąàă àăğňěàŋőáâì łőňňãâăæĺőŋŋëě áőőâŋőèěŋĺï m_1(n), n ⩾ 3 n [e_1; e_i] = e_{i+1}, i = 2; : : : ; n − 1

m_2(n), n ⩾ 5 n [e^1; e^i] = e^{i+1}; i = 2; : : : ; n − 1 [e_2; e_i] = e_{i+2}; i = 3; : : : ; n − 2

Vn, n ⩾ 12 n [e_i; e_j] = { (j − i)e_{i+j}; i + j ⩽ n 0; i + j ¿ n m_{1;1}(2k + 1);

k ⩾ 3

2k + 1

[e_1; e_i] = e_{i+1}; i = 2; : : : ; 2k [e_l; e_{2k−l+1}] = (−1)^{l+1}e_{2k+1}; l = 2; : : : ; k

m_{1;2}(2k + 2);

k ⩾ 3

2k + 2

[e_1; e_i] = e_{i+1}; i = 2; : : : ; 2k + 1 [e_l; e_{2k−l+1}] = (−1)^{l+1}e_{2k+1}; l = 2; : : : ; k [e_j; e_{2k−j+2}] = (−1)^{j+1}(k − j + 1)e_{2k+2}; j = 2; : : : ; k

m_{1;3}(2k + 3);

k ⩾ 3

2k + 3

[e_1; e_i] = e_{i+1}; i = 2; : : : ; 2k + 2 [e_l; e_{2k−l+1}] = (−1)^{l+1}e_{2k+1}; l = 2; : : : ; k [e_j; e_{2k−j+2}] = (−1)^{j+1}(k − j + 1)e_{2k+2}; j = 2; : : : ; k [em; e_{2k−m+3}] = (−1)^m ( (m − 2)k −^{(m−2)(m−1)}_2 ) e_{2k+3};

m = 3; : : : ; k + 1:

2) ăńčěąàë Ńĺ, őąàăğãîéĺě 5 őďŋőŕăàăňěâàĺçěáłĺå áěňěľáâć {gn;ff}: íâő ăńčěąàë g_{7;ff} (á ąăğĺáőň e_1; e_2; : : : ; e_7 ĺ áőőâŋőèěŋĺïňĺ (3)) ĺ ĺå ŕőáńěďőćăâěńìŋëě őďŋőňěàŋëě æěŋâàăńìŋëě àăáèĺàěŋĺï g_{8;ff}, g_{9;ff}, g_{10;ff}, g_{11;ff}, áőőâćěâáâćãîéĺě łőæĺłńăň:

˙_{8;ff} = e^1 ∧ e^7 + ffe^2 ∧ e^6 + e^3 ∧ e^5; (5)

˙_{9;ff} = e^1 ∧ e^8 +

2ff^2 + 3ff − 2 2ff + 5 e^2 ∧ e^7 +

2ff + 2 2ff + 5 e^3 ∧ e^6 + 3 2ff + 5 e^4 ∧ e^5; ff ≠ − 5 2 ; (6)

˙_{10;ff} = e^1 ∧ e^9 +

2ff^2 + ff − 1 2ff + 5 e^2 ∧ e^8 +

2ff − 1 2ff + 5 e^3 ∧ e^7 + 3 2ff + 5 e^4 ∧ e^6; ff ≠ − 5 2 ; (7)

˙_{11;ff} = e^1 ∧ e^{10} +

2ff^3 + 2ff^2 + 3 2(ff^2 + 4ff + 3) e^2 ∧ e^9 + 4ff^3 + 8ff^2 − 8ff − 21 2(ff^2 + 4ff + 3)(2ff + 5) e^3 ∧ e^8 +

3(2ff^2 + 4ff + 5) 2(ff^2 + 4ff + 3)(2ff + 5) e^4 ∧ e^7 + 3(4ff + 1) 2(ff^2 + 4ff + 3)(2ff + 5) e^5 ∧ e^6; ff ≠ − 5 2 ; −1; −3: (8)

Ğăňěçăŋĺě. Ăńčěąàă gn;ff_0 ŕàĺ ff_0 = 8 ĺğőňőàäŋă Vn, n = 7; : : : ; 11. Śńěďáâćĺě. Ŕãáâì g = ⨁ i=1 g_i { ąěáłőŋěçŋőňěàŋăï N-čàăďãĺàőćăŋŋăï ăńčěąàă Ńĺ âăłăï, çâő dim g_i = 1, ∀ i; [g_1; g_i] = g_{i+1}, i ⩾ 2. Šőčďă g ĺğőňőàäŋă őďŋőľ (ĺ âőńìłő őďŋőľ) ĺğ áńěďãîéĺå ăńčěąà: L_1, m_1 = limn m_1(n), m_2 = limn m_2(n).

Ŕőáńěďŋěě ãâćěàęďěŋĺě ïćńïěâáï çăáâŋëň áńãçăěň łńăááĺäĺłăæĺĺ Ă. Ťĺăńőćáłĺ ąěáłőŋěçÄ ŋőňěàŋëå N-čàăďãĺàőćăŋŋëå ăńčěąà Ńĺ á ďćãňï őąàăğãîéĺňĺ [2].

ŚŔĹŚŐŁ ŃĹŠĚŘĂŠŞŘŻ [1] M. Vergne // Bull. Soc. Math. France. 1970. V. 98. P. 81{116. [2] Ă. Ťĺăńőćáłĺ // Ćěáâŋ. ŇČŞ. Śěà. 1. Ňăâěň., ňěå. 1983. ò2. Ś. 62{64.

Ňőáłőćáłĺľ čőáãďăàáâćěŋŋëľ ãŋĺćěàáĺâěâ ĺň. Ň.Ć. Ńőňőŋőáőćă E-mail: million@mech.math.msu.su

Ŕàĺŋïâő àěďłőńńěčĺěľ 23.01.2002