Ňőáłőćáłĺľ Čőáãďăàáâćěŋŋëľ Şŋĺćěàáĺâěâ ĺň. Ň.Ć. Ńőňőŋőáőćă

Ňěåăŋĺłő-ňăâěňăâĺçěáłĺľ äăłãńìâěâ

ŋă ŕàăćăå àãłőŕĺáĺ ŞĎŁ 517.957

ŠĂŃĂŃĂĚĆ Ďňĺâàĺľ Ćăńěàìěćĺç

R-ňăâàĺçŋëľ ŕőďåőď

ć ğăďăçăå łőŋěçŋőğőŋŋőčő ĺŋâěčàĺàőćăŋĺï

01.01.04 - čěőňěâàĺï ĺ âőŕőńőčĺï

ĂĆŠŐŘĚŤĚŘĂŠ ďĺááěàâăæĺĺ ŋă áőĺáłăŋĺě ãçěŋőľ áâěŕěŋĺ łăŋďĺďăâă äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł

Ňőáłćă 2000

Řăąőâă ćëŕőńŋěŋă ŋă łăäěďàě ćëáèěľ čěőňěâàĺĺ ĺ âőŕőńőčĺĺ ňěåăŋĺłő-ňăâěňăâĺçěáłőčő äăłãńìâěâă Ňőáłőćáłőčő Čőáãďăàáâćěŋŋőčő ãŋĺćěàáĺâěâă ĺňěŋĺ Ň.Ć. Ńőňőŋőáőćă.

Ŋăãçŋëľ àãłőćőďĺâěńì - ďőłâőà äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł, ŕàőäěááőà Ś. Ň. Čãáěľŋ-Ğăďě Őäĺæĺăńìŋëě őŕŕőŋěŋâë - ďőłâőà äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł Ŕ. Č. Čàĺŋěćĺç ďőłâőà äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł Ă. Ć. Ğăąàőďĺŋ Ćěďãéăï őàčăŋĺğăæĺï - Ňăâěňăâĺçěáłĺľ ĺŋáâĺâãâ ĺň. Ć. Ă. Śâěłńőćă ŘĂŊ

Ğăéĺâă ďĺááěàâăæĺĺ áőáâőĺâáï 17 ňăàâă 2000č. ć 16^{15} ŋă ğăáěďăŋĺĺ ďĺááěàâăæĺőŋŋőčő áőćěâă Ď.053.05.05 ŕàĺ Ňőáłőćáłőň čőáãďăàáâćěŋŋőň ãŋĺćěàáĺâěâě ĺň. Ň. Ć. Ńőňőŋőáőćă ŕő ăďàěáã: 119899, ČŚŔ, Ňőáłćă, Ćőàőąìěćë čőàë, ŇČŞ, ňěåăŋĺłő-ňăâěňăâĺçěáłĺľ äăłãńìâěâ, ăãďĺâőàĺï 14-08.

Ś ďĺááěàâăæĺěľ ňőęŋő őğŋăłőňĺâìáï ć ąĺąńĺőâěłě ňěåăŋĺłőňăâěňăâĺçěáłőčő äăłãńìâěâă ŇČŞ (Čńăćŋőě ğďăŋĺě, 14 íâăę).

Ăćâőàěäěàăâ àăğőáńăŋ 17 äěćàăńï 2000č.

Şçěŋëľ áěłàěâăàì ďĺááěàâăæĺőŋŋőčő áőćěâă Ď.053.05.05 ŕàĺ ŇČŞ, ďőłâőà äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł, ŕàőäěááőà Ć. Ŋ. Ůãąăàĺłőć

1 Őąéăï åăàăłâěàĺáâĺłă àăąőâë

Ďĺááěàâăæĺï ŕőáćïéěŋă ĺááńěďőćăŋĺî čăňĺńìâőŋőćőľ áâàãłâãàë łőŋěçŋőňěàŋëå ďĺŋăňĺçěáłĺå áĺáâěň âěőàĺĺ áőńĺâőŋőć. Śàěďĺ ňŋőčőőąàăğĺï ňěâőďőć ć íâőľ őąńăáâĺ ć łăçěáâćě őáŋőćŋëå ć ďăŋŋőľ àăąőâě ćëąàăŋë ãŋĺćěàáăńìŋëľ ŕőďåőď ł ŕőáâàőěŋĺî áĺňŕńěłâĺçěáłőľ áâàãłâãàë ć àăňłăå ăčńěąàő-čěőňěâàĺâàĺçěáłĺå łőŋáâàãłæĺľ ĺ ňěâőď, őáŋőćăŋŋëľ ŋă ãŋĺćěàáăńìŋőľ ďĺŋăňĺçěáłőľ R-ňăâàĺæě. Őďŋőľ ĺğ őáŋőćŋëå æěńěľ ďĺááěàâăæĺĺ ïćńïěâáï őąêěďĺŋěŋĺě íâĺå ďćãå ŕőďåőďőć.

1.1 Ăłâãăńìŋőáâì âěňë

Łőŋěçŋőňěàŋëě ďĺŋăňĺçěáłĺě áĺáâěňë âěőàĺĺ áőńĺâőŋőć ŕěàćőŋăçăńìŋő ćőáŕàĺŋĺňăńĺáì ć ğŋăçĺâěńìŋőľ áâěŕěŋĺ ńĺèì łăł ňőďěńìŋëě ŕàĺňěàë ć âěőàĺĺ ĺŋâěčàĺàãěňëå áĺáâěň. Łăł őłăğăńőáì ć ŕőáńěďáâćĺĺ, àïď âăłĺå áĺáâěň âěáŋő áćïğăŋ á äãŋďăňěŋâăńìŋëňĺ ŕàőąńěňăňĺ ňăâěňăâĺłĺ ĺ ňăâěňăâĺçěáłőľ äĺğĺłĺ. Šăł ć ŕĺőŋěàáłőľ àăąőâě [MM]^1 ćŕěàćëě ąëńă őąŋăàãęěŋă áćïğì ňěęďã àăæĺőŋăńìŋëňĺ ĺńĺ íńńĺŕâĺçěáłĺňĺ àěèěŋĺïňĺ ãàăćŋěŋĺï ŁďŤ, ĺ àăæĺőŋăńìŋőľ ĺńĺ íńńĺŕâĺçěáłőľ áĺáâěňőľ Calogero-Moser(CM [CM]^2). Ŋăĺąőńěě ŕőńŋőě ŕőŋĺňăŋĺĺ ŕàĺàőďë âăłőľ áćïğĺ ćőğŋĺłńő á ŕàĺåőďőň ăńčěąàő-čěőňěâàĺçěáłőčő ňěâőďă őąàăâŋőľ ğăďăçĺ, àăğàăąőâăŋŋőčő ć àăąőâăå [Kr1]^3,[Kr2]^4. Ă ĺňěŋŋő, ąëńő ãáâăŋőćńěŋő, çâő ãáńőćĺě áãéěáâćőćăŋĺï áőąáâćěŋŋőľ äãŋłæĺĺ áŕěæĺăńìŋőčő ćĺďă ã ćáŕőňőčăâěńìŋőčő ńĺŋěľŋőčő őŕěàăâőàă, ŕőáâàőěŋŋőčő ŕő ŕàěďáâăćńěŋĺî Ńăłáă, íłćĺćăńěŋâŋő âőňã, çâő ďĺŋăňĺłă ŕőńîáőć àěèěŋĺï ŋěńĺŋěľŋőčő ãàăćŋěŋĺï őŕĺáëćăěâáï áĺáâěňőľ âăłőčő âĺŕă.

Ăńěąàő-čěőňěâàĺçěáłĺě łőŋáâàãłæĺĺ ŕàïňőľ ĺ őąàăâŋőľ ğăďăçĺ, ĺáŕőńìğãěňëě ć àăąőâăå [KB]^5, [KZ]^6, ŕàěďáâăćńïîâ ąőčăâěľèĺľ

1[MM] H. Airault, H. McKean, J. Moser, Rational and elliptic solutions of the KdV

equation and related many-body problem. Comm. Pure and Appl. Math. 30 (1977)

95-125.

2[CM] F. Calogero, Exactly solvable one-dimentional many-body systems, Lett. Nuovo

Cimento 13(1975), 411-415.

3[Kr1] Ĺ.Ň.Łàĺçěćěà, Ŋěńĺŋěľŋëě ãàăćŋěŋĺï ĺ íńńĺŕâĺçěáłĺě łàĺćëě, Śőćà.

Ŕàőąń. Ňăâ.Ĺâőčĺ ŋăãłĺ ĺ âěåŋĺłĺ. ĆĹŊĹŠĹ ĂŊ ŚŚŚŘ 23(1983)

4[Kr2] Ĺ.Łàĺçěćěà, Ŕěàĺőďĺçěáłăï ŋěăąěńěćă æěŕőçłă Šőďă ĺ ěě ďćãňěàĺğăæĺï.

Şáŕěåĺ Ňăâ. Ŋăãł 36 (1981),2,72-77.

5[KB] I. Krichever, O. Babelon, E. Billey, M. Talon. Spin generalization of the

Cologero-Moser system and the Matrix KP equation. Preprint LPTHE 94/42. Amer.

Math. Transl. 170(1995),n2,83-119.

6[KZ] I. Krichever, A. Zabrodin Spin generation of the model Ruijesenaars-

ňăâěňăâĺçěáłĺľ ăŕŕăàăâ. Ăńčěąàăĺçěáłĺě őąêěłâë, “ęĺćãéĺě” ŋă łàĺćőľ, âăłĺě łăł ŕàőáâàăŋáâćă äãŋłæĺľ Ąěľłěàă-Ăåĺěğěàă, ŕàőáâàăŋáâćă ăąěńěćëå ďĺääěàěŋæĺăńőć, őąńăďăîéĺě ćëáőłőľ áâěŕěŋìî áĺňňěâàĺçŋőáâĺ, ŕőğćőńïîâ ïćŋő łőŋáâàãĺàőćăâì àěèěŋĺï ďĺŋăňĺçěáłőľ áĺáâěňë ĺ ŋěńĺŋěľŋőčő ãàăćŋěŋĺï ć âěàňĺŋăå θ-äãŋłæĺľ ŋă §łőąĺăŋě łàĺćőľ.

Śãéěáâćěŋŋëň ŕàĺ ćáěå ďăńìŋěľèĺå àăááňőâàěŋĺïå ïćńïěâáï ŋăńĺçĺě ã ŋěńĺŋěľŋőčő ãàăćŋěŋĺï ŕàěďáâăćńěŋĺï Ńăłáă L̇ = [M, L] ĺńĺ ŕàěďáâăćńěŋĺï ŋãńěćőľ łàĺćĺğŋë [∂_t − L, ∂_y − M] = 0. Őłăğëćăěâáï, çâő äăłâ áãéěáâćőćăŋĺï àěèěŋĺï ćáŕőňőčăâěńìŋőľ ńĺŋěľŋőľ ğăďăçĺ_{(∂t − L)Ψ = 0}

ďńï őŕěàăâőàă á ďćőïłőŕěàĺőďĺçěáłĺňĺ łőíääĺæĺěŋâăňĺ ć ćĺďě ďćőïłőąńőåőćáłőľ äãŋłæĺĺ Ψ ïćńïěâáï áâőńì őčàăŋĺçĺâěńìŋëň ãáńőćĺěň, çâő ć àïďě áńãçăěć ŕőğćőńïěâ őďŋőğŋăçŋő ćőááâăŋăćńĺćăâì L, M ŕăàã, ă áńěďőćăâěńìŋő ĺ àěèěŋĺě ŋěńĺŋěľŋőčő ãàăćŋěŋĺï. İâő ęě ãáńőćĺě ŕőğćőńïěâ áãğĺâì L-őŕěàăâőà ŋă łőŋěçŋőňěàŋőě ŕàőáâàăŋáâćő. Ţăàăłâěàĺáâĺçěáłĺľ ŕőńĺŋőň łőŋěçŋőňěàŋőčő őŕěàăâőàă ğăďăěâ ãàăćŋěŋĺě àĺňăŋőćőľ ŕőćěàåŋőáâĺ, ă ăŋăńĺâĺçěáłĺě áćőľáâćă áőąáâćěŋŋőľ äãŋłæĺĺ ğăďăîâ ŋăąőà áŕěłâàăńìŋëå ďăŋŋëå ğăďăçĺ.

İâă łőŋáâàãłæĺï ïćńïěâáï őďŋőľ ĺğ ňŋőčőçĺáńěŋŋëå ďěňőŋáâàăæĺľ âőčő ąőčăâáâćă ňăâěňăâĺçěáłĺå áâàãłâãà, áćïğăŋŋëå á íâĺňĺ áĺáâěňăňĺ, łőâőàőě őąãáńőćĺńő ŋěőáńăąěćăîéĺľ ãęě ąőńěě 20 ńěâ ĺŋâěàěá ł ŋĺň. Ć ŕőáńěďŋěě ćàěňï áãéěáâćěŋŋëľ ĺŋâěàěá ł íâĺň áĺáâěňăň őáŋőćăŋ ŋă ãáâăŋőćńěŋŋőľ ć áěàĺĺ àăąőâ [DW]^7,[HP]^8 áćïğĺ ňěęďã ĺå čěőňěâàĺçěáłőľ ŕàĺàőďőľ ĺ N = 2 áãŕěàáĺňňěâàĺçŋőľ âěőàĺěľ Ğăľąěàčă-Ćĺââěŋă. Ć çăáâŋőáâĺ, ŋăąőà áŕěłâàăńìŋëå ďăŋŋëå ć âěőàĺĺ Ğăľąěàčă-Ćĺââěŋă ŕőńŋőáâìî áőőâćěâáâćãěâ áŕěłâàăńìŋëň ďăŋŋëň ŕàïňőľ ĺ őąàăâŋőľ ğăďăçĺ âěőàĺĺ ăńčěąàő-čěőňěâàĺçěáłőčő ĺŋâěčàĺàőćăŋĺï, ĺ âăłőľ äãŋďăňěŋâăńìŋëľ őąêěłâ ŋă áŕěłâàăńìŋőľ łàĺćőľ,

Schneider,nonabelian 2-dimentional Toda chain and the Sklianin algebras representations.

Uspehi mat. nauk 1995 V. 50 N. 6 pp. 3-56.

7[DW] R.Donagi, E.Witten, Suppersymmetric Yang-Mills theory and integrable sys-

tems, Nucl. Phys. B 460 (1996) 299-334.

8[HP] E.D’Hoker, D.H.Phong, Calogero-Moser systems in SU (N ) Seiberg- Witten

theory, hep-th 9709053. Nucl.Phys.B 513(1998) 405-444.

łăł 1-äőàňă dλ ŕőğćőńïěâ áâàőĺâì ŕàěďŕőâěŋæĺăń âěőàĺĺ, ă ŕěàĺőďë íâőľ äőàňë ŕăàăňěâàĺğãîâ ćăłããňŋőě ŕàőáâàăŋáâćő.

Śãéěáâćãěâ àïď ŕőďåőďőć ł čăňĺńìâőŋőćã őŕĺáăŋĺî ŕőďőąŋëå áĺáâěň, ğăâàăčĺćăîéĺå èĺàőłĺľ áŕěłâà ňăâěňăâĺçěáłĺå ňěâőďőć. Ć ĺå çĺáńě ňőęŋő ŕěàěçĺáńĺâì ãŋĺćěàáăńìŋëľ ňěâőď ŕőáâàőěŋĺï čăňĺńìâőŋőćőľ áâàãłâãàë ć âěàňĺŋăå ăńčěąàő-čěőňěâàĺçěáłĺå łőŋáâàãłæĺľ ŕàïňőľ ĺ őąàăâŋőľ ğăďăçĺ, àăğàăąőâăŋŋëľ ć âàãďăå [KP1]^9, [KP2]^{10}; ňěâőď čăňĺńìâőŋőćőľ àěďãłæĺĺ, ĺáŕőńìğőćăŋŋëľ ć àăąőâăå [Ar1]^{11},[Ar2]^{12}; ă âăłęě ňěâőď, ąăğĺàãîéĺľáï ŋă łőŋáâàãłæĺĺ ďĺŋăňĺçěáłőľ R-ňăâàĺæë

[ABB]13,[BBB]14. Őáŋőćŋëňĺ ğăďăçăňĺ ćáěå íâĺå ŕőďåőďőć ïćńïěâáï

őŕĺáăŋĺě áĺňŕńěłâĺçěáłőľ áâàãłâãàë, łőňňãâăâĺćŋőľ ăńčěąàë ĺŋâěčàăńőć, łăŋőŋĺçěáłĺå ŕěàěňěŋŋëå ĺ â. ď. Ćăęŋőáâì ĺááńěďőćăŋĺľ ć íâőľ őąńăáâĺ ŋěńìğï ŕěàěőæěŋĺâì. Ŕőňĺňő âőčő, çâő čăňĺńìâőŋőć äőàňăńĺğň ïćńïěâáï åőàőèő áâàãłâãàĺàőćăŋŋëň ïğëłőň ć âěőàĺĺ ĺŋâěčàĺàãěňëå áĺáâěň, őŋ ĺŋőčďă ïćńïěâáï áàěďáâćőň ďńï àěèěŋĺï áĺáâěňë, ŕőğćőńïěâ ŋăåőďĺâì ěě łćăŋâőćăŋĺě.

Ćëèěãŕőňïŋãâëľ ãŋĺćěàáăńìŋëľ ňěâőď ŕőáâàőěŋĺï čăňĺńìâőŋőćőľ áâàãłâãàë, ĺğŋăçăńìŋő ććěďěŋŋëľ ďńï ãàăćŋěŋĺľ ć çăáâŋëå ŕàőĺğćőďŋëå, őłăğăńáï ćěáìňă íääěłâĺćŋëň ĺ ŕàĺ ăŋăńĺğě łőŋěçŋőňěàŋëå ďĺŋăňĺçěáłĺå áĺáâěň. Ć àăąőâăå [KP1],[KP2] ąëńă ŕàěďńőęěŋă áĺňŕńěłâĺçěáłăï äőàňă ω = 1 2 Res_∞ < Ψ^∗δL ∧ δΨ > dk, ŋă ŕàőáâàăŋáâćě ŕěàĺőďĺçěáłĺå őŕěàăâőàőć, ğăćĺáïéĺå őâ áŕěłâàăńìŋőčő ŕăàăňěâàă. Őŋă ćëàăęăěâáï ć âěàňĺŋăå äãŋłæĺőŋăńőć ŋă íâőň ŕàőáâàăŋáâćě δL ĺ δΨ, čďě Ψ - áőąáâćěŋŋăï äãŋłæĺï őŕěàăâőàă, ïćńïîéăïáï âăłęě äãŋłæĺőŋăńőň ŋă íâőň ŕàőáâàăŋáâćě. Łăł ąëńő ŕőłăğăŋő, íâă äőàňă ïćńïěâáï ğăňłŋãâőľ, ŋěćëàőęďěŋŋőľ ĺ ďăěâ ŕőńŋőě čăňĺńì-

9[KP1]I. M. Krichever, D. H. Phong . On the integrable geometry of soliton equations

and N=2 supersymmetric gauge theories. J. Differential Geometry 45 (1997) 349-389.

10[KP2] I. M. Krichever, D. H. Phong . Symplectic forms in the theory of solitons,

preprint hep-th/9708170

11[Ar1] G.E.Arutyunov, P.B.Medvedev, Geometric construction of the classical R-

matrices for the elliptic and trigonometric Calogero-Moser systems. hep-th/9511070 12[Ar2] G.E.Arutyunov, S.A.Frolov, On Hamiltonian structure of the spin Ruijsenaars-

Schneider model. hep-th/9702119 J.Phys.A31(1998) 4203-4216.

13[ABB] J. Avan, O. Babelon, E. Billey: “The Gevais-Neveu-Felder equation and the

quantum Calogero-Moser systems”. Comm. Math. Phys. 178 (1996) 281-299.

14[BBB] O. Babelon, D. Bernard, E. Billey: “A quasi-Hopf algebra interpretation of

quantum 3-j and 6-j symbols and difference equations”. Phys. Lett. B 375 (1996) 89-97.

âőŋőćő őŕĺáăŋĺě ďĺŋăňĺçěáłőľ áĺáâěňë ŋă ŕàőáâàăŋáâćě âăłĺå őŕěàăâőàőć. Şŋĺćěàáăńìŋőáâì ďăŋŋőčő ćëàăęěŋĺï áĺňŕńěłâĺçěáłőľ äőàňë ğăłńîçăěâáï ěéě ĺ ć âőň, çâő ć łőŋěçŋőňěàŋőň áńãçăě, ć ąőńìèĺŋáâćě ĺğćěáâŋëå ďĺŋăňĺçěáłĺå áĺáâěň, áĺňŕńěłâĺçěáłăï áâàãłâãàă ňőęěâ ąëâì ćëàăęěŋă âăłĺň ęě őąàăğőň. Ďőáâőĺŋáâćőň íâőčő ŕàěďáâăćńěŋĺï ïćńïěâáï âő, çâő őŋő ŕőğćőńïěâ ïćŋő áâàőĺâì ŕěàěňěŋŋëě “ďěľáâćĺě-ãčőń”, ć âěàňĺŋăå łőâőàëå áĺňŕńěłâĺçěáłăï äőàňă ŕàĺőąàěâăěâ ćĺď

ω = 2 g∑ s=1 dE(γ_s) ∧ δk(γ_s), (1) čďě γs - ŕőńîáă áőąáâćěŋŋőľ äãŋłæĺĺ ŋă łàĺćőľ, čďě E - íŋěàčĺï, ă k - łćăğĺĺňŕãńìá áőąáâćěŋŋőľ äãŋłæĺĺ. Őâňěâĺň, çâő ďńï ĺŋâěčàĺàãěňëå áĺáâěň áćïğăŋŋëå á čĺŕěàíńńĺŕâĺçěáłĺňĺ áĺáâěňăňĺ äőàňă (1) ąëńă ŕàěďńőęěŋă ć àăąőâě [VN]^{15}. Ćëèěãŕőňïŋãâăï 1-äőàňă, ĺčàăîéăï ćăęŋãî àőńì ć âěőàĺĺ Ğăľąěàčă-Ćĺââěŋă, âěáŋő áćïğăŋă á ŕěàěňěŋŋëňĺ “ďěľáâćĺě-ãčőń” ĺ ĺňěěâ áńěďãîéěě ćëàăęěŋĺě dλ = kdE. Ěéě őďĺŋ ŕőďåőď ł ĺááńěďőćăŋĺî čăňĺńìâőŋőćőľ áâàãłâãàë áĺáâěň ŕőńîáŋőľ ďĺŋăňĺłĺ ĺňěěâ ć áćőěľ őáŋőćě ňěâőď čăňĺńìâőŋőćőľ àěďãłæĺĺ ĺ ąëń ãďăçŋő ŕàĺňěŋěŋ ć ŕőáâàőěŋĺĺ æěńőčő łńăááă ĺŋâěčàĺàãěňëå áĺáâěň, ŋăğëćăěňëå áĺáâěňăňĺ Ţĺâçĺŋă. Śńěďãîéĺľ ŕőďåőď ł ăŋăńĺğã čăňĺńìâőŋőćőľ áâàãłâãàë ĺ ŕőáâàőěŋĺî łćăŋâőćăŋĺï áĺáâěňë áćïğăŋ á ŕőŋïâĺěň âăł ŋăğëćăěňőľ ãŋĺćěàáăńìŋőľ R-ňăâàĺæěľ. Ŕőŋïâĺě łńăááĺçěáłőľ r-ňăâàĺæë ĺ áńěďãîéěě őŕĺáăŋĺě ŕãăááőŋőćőľ áâàãłâãàë

{L_1, L_2} = [r_{12}, L_1] − [r_{21}, L_2] (2)

áĺáâěň ĺňěîéĺå ŕàěďáâăćńěŋĺě Ńăłáă ąëńő ććěďěŋő ć àăąőâăå [Skl]^{16},

[FT]17. Őďŋăłő, łăł ąëńő ğăňěçěŋő ć àăąőâě [B1]18, ŋěłőâőàőě őąőą-

éěŋĺě ďăŋŋőčő ŕàěďáâăćńěŋĺï, ïćńïěâáï áńěďáâćĺěň ĺŋćőńîâĺćŋőáâĺ ŋăąőàă áőąáâćěŋŋëå çĺáěń L-őŕěàăâőàă ĺŋâěčàĺàãěňőľ łőŋěçŋőňěàŋőľ áĺáâěňë. Ă ĺňěŋŋő, ąëńő ŕőłăğăŋő, çâő ďńï ńîąőľ âăłőľ áĺáâěňë ŕő

15[VN] S.P.Novikov, A.Veselov, On Poisson brackets compatible with algebraic geome-

try and Korteweg-de Vries dynamics on the space of finite-zone potentials, Soviet Math.

Doklady 26 (1982) 357-362.

16[Skl] Ě. Ł. Śłńïŋĺŋ, Ő ŋěłőâőàëå ăńčěąàăĺçěáłĺå áâàãłâãàăå, áćïğăŋŋëå á ãàăć-

ŋěŋĺěň §ŋčă-Ąăłáâěàă. Ťãŋł. ăŋ. ĺ ěčő ŕàĺń. 17(1983) ü4, 34-48

17[FT] L.D. Faddeev, L.A. Takhtajan, Hamiltonian methods in the theory of solitons.

(Springer series in Soviet Mathematics, Berlin, Germany) (1987) .

18[B1] O. Babelon, C-M. Viallet, Hamiltonian structure and Lax equations. Phys.

Lett. B 1990 V 237, N 3,4 p. 411-416.

łàăľŋěľ ňěàě ńőłăńìŋő áãéěáâćãěâ ŕàěďáâăćńěŋĺě Ńăłáă á őŕěàăâőàăňĺ, ŕàĺŋĺňăîéĺňĺ ğŋăçěŋĺï ć ŋěłőâőàőľ ăńčěąàě Ńĺ, ĺ áãéěáâãěâ ŕàěďáâăćńěŋĺě ŕãăááőŋőćőľ áâàãłâãàë ć äőàňě (2). Łàőňě âőčő, ěáńĺ ďńï áĺáâěňë áãéěáâćãîâ čńőąăńìŋëě ŕěàěňěŋŋëě “ďěľáâćĺě-ãčőń”, âő ĺ ďăŋŋëě ŕàěďáâăćńěŋĺï ćëŕőńŋïîâáï čńőąăńìŋő. Ŕàĺćńěçěŋĺě ăŕŕăàăâă ãŋĺćěàáăńìŋőľ R-ňăâàĺæë őáŋőćëćăěâáï ŋă àăąőâě [ABB], ć łőâőàőľ ąëńő ğăňěçěŋő, çâő r-ňăâàĺæă ďńï áĺáâěňë CM, ãďőćńěâćőàïěâ ŋě łńăááĺçěáłőňã ãàăćŋěŋĺî §ŋčă-Ąăłáâěàă, ă ěčő ďĺŋăňĺçěáłőňã ăŋăńőčã. İâő ĺ ŕőğćőńĺńő őąŋăàãęĺâì áâàãłâãàã łćăğĺ-åőŕäőćőľ ăńčěąàë ć łćăŋâőćőľ ďěäőàňĺàőćăŋŋőľ áĺáâěňě CM. Őłăğăńőáì, çâő íâă áćïğì ïćńïěâáï ďőćőńìŋő ãŋĺćěàáăńìŋőľ ĺ, łăł ąëńő ŕőłăğăŋő ć [ABB], áâăàâãï á ńîąőľ ŕőńãŕàőáâőľ łćăğĺ-åőŕäőćőľ ăńčěąàë, ňőęěâ ąëâì ŕőáâàőěŋă łćăŋâőćăï ĺŋâěčàĺàãěňăï áĺáâěňă, âő ěáâì ŋăąőà ĺŋâěčàăńőć ć ĺŋćőńîæĺĺ. Őáŋőćŋëň ŕàĺ ŕőáâàőěŋĺĺ ïćńïěâáï âőâ äăłâ, çâő ŕőŋïâĺě łćăğĺ-åőŕäőćőľ ăńčěąàë ŕàěďŕőńăčăěâ ŋăńĺçĺě ãŋĺćěàáăńìŋőľ Rňăâàĺæë, łőâőàăï ć łćăğĺłőăááőæĺăâĺćŋőň áńãçăě ïćńïěâáï ãŋĺćěàáăńìŋëň àěèěŋĺěň ďĺŋăňĺçěáłőčő łćăŋâőćőčő ãàăćŋěŋĺï §ŋčă-Ąăłáâěàă, ĺŋăçě ŋăğëćăěňőčő ãàăćŋěŋĺěň Gervais-Neveu-Felder, ŕàěďáâăćĺňőčő ć ćĺďě_{R12(x)R13(xqH2 )R23(x) = R23(xqH1 )R13(x)R12(xqH3 ).}

İâő àěèěŋĺě ŕàĺ ŕàăćĺńìŋő ŕőďőąàăŋŋëå ŕăàăňěâàăå ŕàěďáâăćńěŋĺï łćăğĺ-åőŕäőćőľ ăńčěąàë ĺ ŕőďåőďïéĺå őąěàâëćăîéĺå ŕàěőąàăğőćăŋĺïå ć ŕàěďěńě ŕő ŕăàăňěâàã q ďăěâ ćëàăęěŋĺï ďńï čăňĺńìâőŋĺăŋőć áĺáâěňë, ďńï łńăááĺçěáłőľ r-ňăâàĺæë, ďńï L-őŕěàăâőàă. Šő ěáâì ć áâàãłâãàě łćăğĺ-åőŕäőćőľ ăńčěąàë áőďěàęĺâáï ĺŋäőàňăæĺï őą őáŋőćŋëå ăńčěąàő-čěőňěâàĺçěáłĺå őąêěłâăå ĺŋâěčàĺàãěňőľ áĺáâěňë. Ć âőň çĺáńě, ő ŕàěďáâăćńěŋĺĺ Ńăłáă, ő čăňĺńìâőŋĺăŋăå, ő ŕãăááőŋőćőľ áâàãłâãàě ŋă L-ăńčěąàě. Ťãŋďăňěŋâăńìŋőľ ğăďăçěľ ć íâőľ őąńăáâĺ őáâăěâáï ŕàőæěďãàă ŕőáâàőěŋĺï łćăğĺ-åőŕäőćőľ áâàãłâãàë ŕő ďăŋŋëň áŕěłâàăńìŋőľ łàĺćőľ. Šăłĺě ŕőŕëâłĺ ãęě ŕàěďŕàĺŋĺňăńĺáì ć àăąőâě [RE]^{19}. Űěńìî ŋăáâőïéěľ àăąőâë ïćńïěâáï ĺááńěďőćăŋĺě ŕàĺňěàőć ŕőáâàőěŋĺï âăłőľ áâàãłâãàë, áőčńăáőćăŋŋőľ á ĺňěîéĺňĺáï ăńčěąàőčěőňěâàĺçěáłĺňĺ őąêěłâăňĺ.

1.2 Űěńì àăąőâë

• őáŋőćŋőľ æěńìî ďăŋŋőľ àăąőâë ïćńïěâáï ăŕàőąăæĺï áńěďãîéěľ

19[RE] V. Rubtsov, B. Enriquez, Quasi-hopf algebras associated with sl2 and complex

curves. q-alg/9608005

ŕàőčàăňňë ĺááńěďőćăŋĺï čăňĺńìâőŋőćőľ áâàãłâãàë łőŋěçŋőňěàŋőľ áĺáâěňë, ćőğŋĺłăîéěľ ć àăňłăå ăčńěąàő-čěőňěâàĺçěáłőčő ŕőďåőďă á ďĺääěàěŋæĺăńìŋőľ ńĺŋěľŋőľ ğăďăçěľ áőćňěáâŋő á ďěäőàňĺàőćăŋŋëň áńãçăěň, ŋă łńăááĺçěáłőň ĺ łćăŋâőćőň ãàőćŋě:

– ŕőáâàőěŋĺě áĺňŕńěłâĺçěáłőľ áâàãłâãàë ĺ čăňĺńìâőŋĺăŋă ďńï áĺáâěňë, áćïğăŋŋőľ á ďĺääěàěŋæĺăńìŋëň ãàăćŋěŋĺěň, ŋă őáŋőćě ãŋĺćěàáăńìŋőčő ăńčěąàő-čěőňěâàĺçěáłőčő ňěâőďă ŕőáâàőěŋĺï čăňĺńìâőŋőćőľ áâàãłâãàë;

– ŕő ŕőńãçěŋŋëň ďăŋŋëň, âő ěáâì ŕő ŕãăááőŋőćőľ áâàãłâãàě ĺ ŕő łńăááĺçěáłőľ ďĺŋăňĺçěáłőľ r-ňăâàĺæě, łőčďă ěě ãďăěâáï ŋăľâĺ, áâàőĺâáï łćăğĺńĺěćă ąĺăńčěąàă;

– ěě łćăŋâőćăŋĺě áőőâćěâáâćãěâ łćăŋâőćőľ ďěäőàňăæĺĺ áĺáâěňë, áćïğăŋŋőľ ãęě á àăğŋőáâŋëň ãàăćŋěŋĺěň ćő ćáŕőňőčăâěńìŋőľ ńĺŋěľŋőľ ğăďăçě ăńčěąàő-čěőňěâàĺçěáłőčő ŕőďåőďă ŕàïňőľ ĺ őąàăâŋőľ ğăďăçĺ. Ňőďĺäĺæĺàőćăŋŋëľ łćăŋâőćëľ ňěâőď őąàăâŋőľ ğăďăçĺ ďăěâ őŕĺáăŋĺě čăňĺńìâőŋőćőľ áâàãłâãàë.

• őďŋőľ ĺğ çăáâŋëå æěńěľ àăąőâë ïćńïěâáï ĺááńěďőćăŋĺě čăňĺńìâőŋőćőľ áâàãłâãàë áĺáâěňë Řãľáěŋăàáă-Ÿŋăľďěàă. Ŕàĺćěďěŋŋăï ŕàőčàăňňă ŋă ŕàĺňěàě áĺáâěňë Łăńőďęěàő-Ňőğěàă ŕőğćőńĺńă ŋăľâĺ ďěäőàňĺàőćăŋŋëľ ăŋăńőč łćăŋâőćőľ áŕĺŋőćőľ áĺáâěňë Łăńőďęěàő-Ňőğěàă ĺ őŕĺáăâì ěčő čăňĺńìâőŋőćã áâàãłâãàã. İâă áĺáâěňă ć ąěááŕĺŋőćőň áńãçăě őłăğăńăáì ĺğőňőàäŋőľ âàĺčőŋőňěâàĺçěáłőľ áĺáâěňě Řãľáěŋăàáă-Ÿŋăľďěàă.

• ĺááńěďőćăŋĺě čăňĺńìâőŋőćőľ áâàãłâãàë ďĺŋăňĺçěáłőľ áĺáâěňë, áćïğăŋŋőľ á ňăâàĺçŋëň ãàăćŋěŋĺěň Ďíćĺ- Śâîăàâáőŋă ĺ ňăâàĺçŋëň ãàăćŋěŋĺěň Ďĺàăłă. Şŋĺćěàáăńìŋëľ ŕőďåőď ł ŕőáâàőěŋĺî čăňĺńìâőŋőćőľ áâàãłâãàë ŕőğćőńĺń ïćŋő áłőŋáâàãĺàőćăâì ćëàăęěŋĺï ďńï čăňĺńìâőŋĺăŋă ĺ áĺňŕńěłâĺçěáłőľ áâàãłâãàë. Ă âăłęě ĺááńěďőćăŋĺě R-ňăâàĺçŋőľ ŕàĺàőďë ďăŋŋőľ áĺáâěňë.

1.3 Ŋăãçŋăï ŋőćĺğŋă

Ŕàěęďě ćáěčő, ŋăãçŋăï ŋőćĺğŋă ďăŋŋőľ àăąőâë ğăłńîçăěâáï ć ŕőŕëâłě őąêěďĺŋěŋĺï ďćãå ćëèěãŕőňïŋãâëå ŕőďåőďőć ŕàĺ ĺááńěďőćăŋĺĺ čăňĺńìâőŋőćőľ áâàãłâãàë ĺŋâěčàĺàãěňëå áĺáâěň âěőàĺĺ áőńĺâőŋőć. Łàőňě âőčő, ć íâőľ àăąőâě ćŕěàćëě

• ąëńő ŕőńãçěŋő ïćŋőě čăňĺńìâőŋőćő őŕĺáăŋĺě ďĺŋăňĺçěáłőľ áĺáâěňë, áćïğăŋŋőľ á ŕőńîáŋőľ ďĺŋăňĺłőľ ňăâàĺçŋőčő ãàăćŋěŋĺï Ďíćĺ-Śâîăàâáőŋă;

• ąëń ŕàĺňěŋěŋ ňěâőď ãŋĺćěàáăńìŋőľ R-ňăâàĺæë ŕàĺ ĺááńěďőćăŋĺĺ čăňĺńìâőŋőćőľ áâàãłâãàë áŕĺŋőćőľ áĺáâěňë Łăńőďęěàő-Ňőğěàă ĺ ěě àěńïâĺćĺáâáłőčő ăŋăńőčă.

1.4 Ŕàăłâĺçěáłăï ĺ ŋăãçŋăï æěŋŋőáâì

Ŕàăłâĺçěáłăï æěŋŋőáâì ďăŋŋőľ àăąőâë ŕàěęďě ćáěčő ğăłńîçăěâáï ć ŕőáâàőěŋĺĺ ŋőćëå ŕàĺňěàőć ĺŋâěčàĺàãěňëå áĺáâěň, ĺ ĺå čăňĺńìâőŋőćă őŕĺáăŋĺï. Ďăŋŋëě ŕàĺňěàë ňőčãâ ąëâì àăááňőâàěŋë ć àăňłăå âěőàĺĺ Ğăľąěàčă-Ćĺââěŋă. Ŋăãçŋăï æěŋŋőáâì ďăŋŋőľ àăąőâë áőáâőĺâ ć ăŕàőąăæĺĺ ŋőćőčő łőňŕńěłáŋőčő ŕőďåőďă ł ăŋăńĺğã čăňĺńìâőŋőćőľ áâàãłâãàë ďĺŋăňĺçěáłőľ áĺáâěňë áőćňěáâŋő á ěě àěńïâĺćĺáâáłĺň ăŋăńőčőň.

1.5 Ăŕàőąăæĺï ďĺááěàâăæĺĺ

Ňăâěàĺăńë ďĺááěàâăæĺĺ ąëńĺ ŋěőďŋőłàăâŋő ŕàěďáâăćńěŋë ć łăçěáâćě ďőłńăďőć ŋă áěňĺŋăàě ŕő áőćàěňěŋŋëň ŕàőąńěňăň ňăâěňăâĺçěáłőľ äĺğĺłĺ, ŕàőćőďĺňőň ć ńăąőàăâőàĺĺ ňăâěňăâĺçěáłőľ äĺğĺłĺ ć ĹŠĚŤ, ă ĺňěŋŋő ć 1996 čőďã ŋă âěňã “Ŕőńîáŋëě áĺáâěňë, áćïğăŋŋëě á àěèěŋĺïňĺ ŋěńĺŋěľŋëå ãàăćŋěŋĺľ”, ć 1999 čőďã ŕő âěňăň: “Ďĺŋăňĺçěáłăï R-ňăâàĺæă ĺ ňőďěńì Řãľáěŋăàáă”, “Łćăŋâőćëľ ňěâőď őąàăâŋőľ ğăďăçĺ”.

1.6 Ŕãąńĺłăæĺĺ

Őáŋőćŋëě àěğãńìâăâë ďĺááěàâăæĺĺ őŕãąńĺłőćăŋë ć àăąőâăå, áŕĺáőł łőâőàëå ŕàĺćěďěŋ ć łőŋæě ăćâőàěäěàăâă.

1.7 Śâàãłâãàă ĺ őąêěň ďĺááěàâăæĺĺ

Ďĺááěàâăæĺï áőáâőĺâ ĺğ ććěďěŋĺï, âàěå čńăć ĺ ğăłńîçěŋĺï. Śŕĺáőł ńĺâěàăâãàë áőďěàęĺâ 42 ŋăĺňěŋőćăŋĺľ. Őąéĺľ őąêěň ďĺááěàâăæĺĺ áőáâăćńïěâ 63 áâàăŋĺæë.

2 Śőďěàęăŋĺě ďĺááěàâăæĺĺ

Ćő ććěďěŋĺĺ őąőáŋőćëćăěâáï ăłâãăńìŋőáâì ĺááńěďőćăŋĺï čăňĺńìâőŋőćőľ áâàãłâãàë ďĺŋăňĺçěáłĺå áĺáâěň âěőàĺĺ áőńĺâőŋőć, ďăěâáï łàăâłĺľ őąğőà ňăâěňăâĺçěáłĺå ňěâőďőć ć íâőľ őąńăáâĺ.

Ć ŕěàćőľ çăáâĺ ąëńă ŕőáâàőěŋă ĺ ŕàőĺŋâěčàĺàőćăŋă áĺáâěňă, áćïğăŋŋăï á ŕőńîáŋőľ ďĺŋăňĺłőľ àěèěŋĺï ňăâàĺçŋőčő ãàăćŋěŋĺï Ďíćĺ- Śâîăàáőŋă á ŕőňőéìî ăčńěąàő-čěőňěâàĺçěáłőčő ŕőďåőďă ŕàïňőľ ĺ őąàăâŋőľ ğăďăçĺ, ŕàěďńőęěŋŋőčő ć àăąőâăå [KB], [KZ]. Šăłęě ąëń ãáâăŋőćńěŋ ĺğőňőàäĺğň ňěęďã àěèěŋĺïňĺ ĺŋâěčàĺàãěňőľ áĺáâěňë ĺ ŋăąőàőň ăńčěąàő-čěőňěâàĺçěáłĺå ďăŋŋëå. Şàăćŋěŋĺě Ďíćĺ-Śâîăàâáőŋă

DS2^− ŕàěďáâăćńïěâáï ć ćĺďě

iu_t + u_{xx} − u_{yy} + uϕ = 0 ϕ_{xx} + ϕ_{yy} = 2(|u|^2_{xx} − |u|^2_{yy}). (3)

Ć àăąőâě [Mal]^{20} ąëńő ğăňěçěŋő, çâő ďăŋŋőě ãàăćŋěŋĺě őąńăďăěâ ŕàěďáâăćńěŋĺěň Ńăłáă^˙L = [L, M ] čďě L = ( ∂_z 0

0 ∂¯_z ) − 1 2 ( 0 u v 0 ) z = x + iy. Ŕàĺ àăááňőâàěŋĺĺ ňŋőčőňěàŋőčő őąőąéěŋĺï ćáŕőňőčăâěńìŋőľ ńĺŋěľŋőľ ğăďăçĺ, łőâőàăï ć ďăŋŋőň áńãçăě ŕàěďáâăćńïěâáï łăł ğăďăçă ŋăåőęďěŋĺï áőąáâćěŋŋőľ äãŋłæĺĺ ňŋőčőňěàŋőčő őŕěàăâőàă Ďĺàăłă: ( ∂_t + ( d_1 0

0 d2 ) ∂_x + ( 0 A1

A_2 0 )) Ψ = D_AΨ = 0, (4)

čďě A1, A2- l∗l-ňăâàĺæë, d1 = E, d2 = −E, čďě E- ěďĺŋĺçŋăï l∗l-ňăâàĺæă, áĺáâěňă ŕőńîáŋőľ ďĺŋăňĺłĺ ć íńńĺŕâĺçěáłőň áńãçăě ŕàĺőąàěâăěâ áńěďãîéĺľ ćĺď:

ȧ^j1 − λ_j 2 a^j_1 + ∑ l≠j a^l_1(b^l_1^+a^j_2)ζ(x_j − x_l) = 0, (5)

ȧ^j2 + λ_j 2 a^j_2 + ∑ l≠j a^l_2(b^l_2^+a^j_1)ζ(x_j − x_l) = 0; (6)

20[Mal] Š.Ň. Ňăńăŋîł, Łőŋěçŋő-ğőŋŋëě àěèěŋĺï ãàăćŋěŋĺï Ďíćĺ-Śâîăàâáőŋă.

Şáŕ. Ňăâ. Ŋăãł. V.46 N. 5 171-172.

ḃ^j1 − λ^j 2 b^j_1 + ∑ l≠j b^l_1(b^j_2^+a^l_1)ζ(x_j − x_l) = 0, (7)

ḃ^j2 + λ^j 2 b^j_2 + ∑ l≠j b^l_2(b^j_1^+a^l_2)ζ(x_j − x_l) = 0; (8)

ẍ_j = ∑ l≠j ( (b^j1 + a^l_2)(b^l_2^+a^j_1) + (b^l_1^+a^j_2)(b^j_2^+a^l_1)) ) ζ(x_j − x_l); (9)

λ̇_j = ∑ l≠j ((b^j2 + a^l_1)(b^l_1^+a^j_2) − (b^j_1^+a^l_2)(b^l_2^+a^j_1))℘(x_j − x_l), (10)

ŋă äăğőćőň ŕàőáâàăŋáâćě á łőőàďĺŋăâăňĺ xi, λi, a^i_1, a^i_2, b^i_1^+, b^i_2^+, čďě i =

1, ..., n, x_i, λ_i - áłăńïàë, ă őáâăńìŋëě ćěńĺçĺŋë ïćńïîâáï ćěłâőàăňĺ ć

l-ňěàŋőň ŕàőáâàăŋáâćě. Łàőňě âőčő ăŋăńőčĺçŋëě ŕőáâàőěŋĺï ŕàőĺğćőďïâáï ďńï ŋěŕőáàěďáâćěŋŋőčő àăæĺőŋăńìŋőčő ŕàěďěńă áĺáâěňë ĺ ďńï ěčő ŋěâàĺćĺăńìŋőľ ďěäőàňăæĺĺ. Ćő ćáěå àăááňőâàěŋĺïå ąãďěň őčàăŋĺçĺćăâì áĺáâěňã ŋă ĺŋćăàĺăŋâŋőě ŕőďňŋőčőőąàăğĺě

ẋ2_j − 1 = (b^j1 + a^j_2)(b^j_2^+a^j_1). (11)

Řăááňőâàĺň àěèěŋĺě ãàăćŋěŋĺï (4) á íńńĺŕâĺçěáłĺň ŕőâěŋæĺăńőň áŕěæĺăńìŋőčő ćĺďă

A_k = n∑ j=1 a^j_kb^j_k^+ζ(x − x_j) k = 1, 2, (12)

ŕàěďáâăćńïěňőě ć àăğńőęěŋĺĺ ŕő ąăğĺáã ć äőàňě Ψ = n∑ j=1 S^j Φ(z, x − x_j) exp(ky_+ + 1 k y_−), (13)

čďě y± =^1_2 (t ± x). Łàőňě âőčő ąãďěň àăááňăâàĺćăâì àěèěŋĺě ďćőľáâćěŋŋőčő ãàăćŋěŋĺï_{Ψ+DA = 0 (14)}

ŕàěďáâăćĺňőě ć äőàňě

Ψ+ = n∑ j=1 S^{j +}Φ(z, x_j − x) exp(−ky_+ − 1 k y_−). (15)

Ŕàěďńőęěŋĺě 1 Şàăćŋěŋĺě (4) á íńńĺŕâĺçěáłĺň ŕőâěŋæĺăńőň (12)

ĺňěěâ àěèěŋĺě ćĺďă (13), ă ďćőľáâćěŋŋőě ãàăćŋěŋĺě (14) ĺňěěâ àěèěŋĺě ćĺďă (15) âőčďă ĺ âőńìłő âőčďă, łőčďă ćëŕőńŋïěâáï áńěďãîéăï áĺáâěňă ãàăćŋěŋĺľ

ȧ^j1 + λ^j1a^j1 + ∑ l≠j a^l_1(b^l_1^+a^j_2)ζ(x_j − x_l) = 0; (16)

ȧ^j2 + λ^j2a^j2 + ∑ l≠j a^l_2(b^l_2^+a^j_1)ζ(x_j − x_l) = 0; (17)

ḃ^j1 − λ^j2b^j1 + ∑ l≠j b^l_1(b^j_2^+a^l_1)ζ(x_j − x_l) = 0; (18)

ḃ^j2 − λ^j1b^j2 + ∑ l≠j b^l_2(b^j_1^+a^l_2)ζ(x_j − x_l) = 0; (19)

ẍ_j = ∑ l≠j ( (b^j1 + a^l_2)(b^l_2^+a^j_1) + (b^l_1^+a^j_2)(b^j_2^+a^l_1) ) ζ(x_j − x_l); (20)

λ̇^j1 − λ̇^j2 = ∑ l≠j ((b^j2 + a^l_1)(b^l_1^+a^j_2) − (b^j_1^+a^l_2)(b^l_2^+a^j_1))℘(x_j − x_l). (21)

Ğăňěâĺň, çâő íâă áĺáâěňă ŕàĺćőďĺâáï ŕàěőąàăğőćăŋĺěň a^j_k → a^j_ke^− ∫_λj_{1+λ}j_{22} b^j_k → b^j_ke ∫_λj_{1 +λ}j_{22} (22)

ł ćĺďã (6), (8), (9), (10) čďě λj = λ^j_2 − λ^j_1.

Ć ŕàőæěááě ďőłăğăâěńìáâćă ŋă łőíääĺæĺěŋâë àăğńőęěŋĺï áőąáâćěŋŋőľ äãŋłæĺĺ ćőğŋĺłăěâ ŕěàěőŕàěďěńěŋŋăï áĺáâěňă ãàăćŋěŋĺľ, ŕàĺőąàěâăîéăï ćĺď_{(∂}

t + kI + L1)C = 0; (23)

(∂_t + 1 k I + L_2)C = 0, (24)

čďě_{(L} 1)ij = δij (−λ i 1) + (1 − δij )(b i 1 + a^j_2)Φ(z, x_j − x_i); (25)

(L2)_{ij} = δ_{ij} (−λ^i2) + (1 − δ_{ij} )(b^i2 + a^j_1)Φ(z, x_j − x_i); (26)

S^j_k = c^j a^j_k, S^j_k^+ = c^{j +}b^j_{k̄} k̄ = 3 − k. (27)

Şáńőćĺě áőćňěáâŋőáâĺ íâőľ áĺáâěňë ŕàěďáâăćńïěâáï ć ćĺďě

∂_t(L_2 − L_1) + [L_1, L_2] = 0. (28)

Ĺňěŋŋő őŋő ŕàěďőáâăćńïěâ ćőğňőęŋőáâì ăńčěąàő-čěőňěâàĺçěáłőčő ŕőďåőďă ŕàĺ ăŋăńĺğě ďăŋŋőľ áĺáâěňë. Şàăćŋěŋĺě áŕěłâàăńìŋőľ łàĺćőľ ćőğŋĺłăěâ ĺğ ãáńőćĺï det((k − 1 k )I + L) = 0, (29)

čďě L = L1 −L2. Ăŋăńőčĺçŋëě àăááãęďěŋĺï ŕàĺňěŋĺňë ć àăæĺőŋăńìŋőň áńãçăě. Ďăńěě ŕàőĺáåőďĺâ ćëïáŋěŋĺě ăŋăńĺâĺçěáłĺå áćőľáâć áőąáâćěŋŋëå äãŋłæĺľ ĺ áćőľáâć áŕěłâàăńìŋőľ łàĺćőľ, ć àěğãńìâăâě łőâőàëå ŕőńãçěŋë áńěďãîéĺě ŕàěďńőęěŋĺï ć íńńĺŕâĺçěáłőň áńãçăě: Ŕàěďńőęěŋĺě 2 Ťãŋłæĺï Ψ őŕàěďěńěŋă ŋă łàĺćőľ Γ àőďă g ĺ ïćńï-

ěâáï ňěàőňőàäŋőľ ćŋě 2l âőçěł P_i, ĺňěěâ g − 1 ŕőńîáőć γ_1, ..., γ_{g−1}, ŋěğăćĺáïéĺå őâ t, x. Ć őłàěáâŋőáâĺ P_i, i = 1, ..., l őŋă ĺňěěâ ćĺď

Ψ_α(x, t, P ) = (χ^{αi}0 + ∞∑ s=1 χ^{αi}_s (x, t)z^s) exp(λ_i(x + t))Ψ_1(0, 0, P ) ŕàĺ i = l + 1, ..., 2l Ψ_α(x, t, P ) = (χ^{αi}0 + ∞∑ s=1 χ^{αi}_s (x, t)z^s) exp(λ_i(x − t))Ψ_1(0, 0, P )

čďě λ_i(z) = (1 − ν_i)z^{−1} − h_i(z)) čďě h_i àěčãńïàŋă ć őłàěáâŋőáâĺ z = 0 ĺ χ^{αi}_0 - łőŋáâăŋâă.

Ŕàěďńőęěŋĺě 3 Řěèěŋĺě ďćőľáâćěŋŋőčő ãàăćŋěŋĺï Ψ^+ ïćńïěâáï

äãŋłæĺěľ ŋă łàĺćőľ Γ, ňěàőňőàäŋőľ ćŋě P_i, i = 1, ..., 2l. Őŋă ĺňěěâ g−1 łőàŋěľ γ^+_1 , ..., γ^+_{g−1}, ŋě ğăćĺáïéĺå őâ t, x. Ć őłàěáâŋőáâĺ P_i, i = 1, ..., l őŋă ĺňěěâ ćĺď

Ψ+_α (x, t, P ) = (χ+^{,αi}0 + ∞∑ s=1 χ^{+,αi}_s (x, t)z^s) exp(−λ_i(x + t))Ψ^+_1 (0, 0, P ), ŕàĺ i = l + 1, ..., 2l Ψ+_α (x, t, P ) = (χ+^{,αi}0 + ∞∑ s=1 χ^{+,αi}_s (x, t)z^s) exp(−λ_i(x − t))Ψ^+_1 (0, 0, P ),

čďě χ^{+,αi}_0 - łőŋáâăŋâă.

Ăŋăńőčĺçŋëě ãâćěàęďěŋĺï, á ãçěâőň áŕěæĺäĺçěáłĺå őáőąěŋŋőáâěľ ăńčěąàő-čěőňěâàĺçěáłĺå ŕőáâàőěŋĺľ ć àăæĺőŋăńìŋőň áńãçăě, ďőłăğăŋë ć àăæĺőŋăńìŋőň áŕěæĺăńìŋőň ĺ őąéěň áńãçăïå.

İâĺ ďăŋŋëě, łăł ŕőłăğăŋő ć őąàăâŋőľ ğăďăçě ŕőğćőńïîâ ŕőńŋőáâìî ćőááâăŋőćĺâì áőąáâćěŋŋëě äãŋłæĺĺ ďńï ćáŕőňőčăâěńìŋőľ ńĺŋěľŋőľ ğăďăçĺ ĺ ŋăľâĺ àěèěŋĺě ć âěàňĺŋăå θ-äãŋłæĺľ. Ăćâőňăâĺçěáłĺ ďőłăğëćăěâáï, çâő ŕőáâàőěŋŋăï äãŋłæĺï ąãďěâ àěèěŋĺěň ãàăćŋěŋĺï

(∂_t − σ∂_x + A)Ψ = 0,

čďě A = −(f^1 − σf^1σ). Śńěďőćăâěńìŋő, ćëàăęěŋĺï

θ(U^{(1)}x_i(t) + U^{(2)}t + Z_0) = 0,

ã_{i,α}(t) = Q^−1_i (t) θ(U^{(1)}x_i(t) + U^{(2)}t + Z_α) θ(Z_α)θ(S_α) , b̃^α_i (t) = Q^−1_i (t) θ(U

(1)x_i(t) + U^{(2)}t − Z^+_α ) θ(Z^+_α )θ(S^+_α ) ,

Q^2_i (t) = 1 2 2l∑ α=1 θ(U^{(1)}x_i(t) + U^{(2)}t − Z_α)θ(U^{(1)}x_i(t) + U^{(2)}t − Z^+_α ) θ(Z_α)θ(Z^+_α )θ(S_α)θ(S^+_α ) a^1_{i,α} = 2ã_{i,α}, a^2_{i,α} = 2ã_{i,α+l} b^α_i^1 = b̃^{α+l}_i , b^α_i^2 = b̃^α_i

ďăîâ àěèěŋĺě áĺáâěňë (6),...,(10).

Řěèěŋĺě áĺáâěňë ć àăæĺőŋăńìŋőň áńãçăě ąãďěâ ŕàěďáâăćńïâìáï ć áńěďãîéěň ćĺďě:

x_i(t) - łőàŋĺ ŕőńĺŋőňă ŕő x detΘ, čďě Θ- ňăâàĺæă, áőáâőïéăï ĺğ íńěňěŋ-

âőć_θ

ii = x − t + g(1)_i + σ_i, θ_{ij} = g_j(Q_i);

a^i, b^i ŋăåőďïâáï á âőçŋőáâìî ďő ŕàőŕőàæĺőŋăńìŋőáâĺ

a^i_α = detΘ^{(i)}_α , b^{ij} = ( ∑_N k=1 λ^{(i)}_k g^1_k^j ∏ j≠i(xi − xj) ) . čďě ňăâàĺæă Θ^{(i)}α (t) ŕőńãçăěâáï ĺğ Θ ğăňěŋőľ ŕěàćőčő áâőńąæă ŋă áâőńąěæ hα(Qj) ĺ ŕőďáâăŋőćłőľ x = xi(t).

Ďăŋŋëě ćëàăęěŋĺï ŕàěďőáâăćńïîâ ïćŋőě àěèěŋĺï áĺáâěň. Őłăğëćăěâáï, çâő ŕőáńěďŋĺě ïćńïîâáï čăňĺńìâőŋőćëňĺ. Ďăńěě ć àăąőâě ŕàőĺğćőďĺâáï ŕőáâàőěŋĺě čăňĺńìâőŋőćă äőàňăńĺğňă ďńï íâĺå áĺáâěň ŋă őáŋőćě ãŋĺćěàáăńìŋőčő ňěâőďă ŕàěďńőęěŋŋőčő ć àăąőâăå [KP1],[KP2]. Śĺňŕńěłâĺçěáłăï äőàňă, łăł ĺ ć àăąőâăå [Kr3]^{21}, [Bab] ω = 1 2 N∑ i=1 res_{Pi} (< C^∗(δL + δκ) ∧ δC >)dz, (30) čďě C^∗ - áőąáâćěŋŋëľ ćěłâőà ňăâàĺæë L, ãďőćńěâćőàïîéĺľ ŋőàňĺàőćłě

< C^∗C >= 1. Łăł ĺ ć àăąőâě [Kr3] ďőłăğëćăěâáï áńěďãîéěě ãâćěàęďě-

ŋĺě, ĺčàăîéěě łńîçěćãî àőńì ć łőŋáâàãłæĺĺ ŕěàěňěŋŋëå “ďěľáâćĺěãčőń”.

Ŕàěďńőęěŋĺě 4 Śĺňŕńěłâĺçěáłăï äőàňă ω àăćŋă ω = ∑ s δz(γ_s) ∧ δκ(γ_s). (31) Ąńăčőďăàï áńěďãîéěňã ãâćěàęďěŋĺî áĺňŕńěłâĺçěáłăï äőàňă ćëàăęăěâáï ć âěàňĺŋăå áâăŋďăàâŋëå ďĺŋăňĺçěáłĺå ŕěàěňěŋŋëå. Ŕàěďńőęěŋĺě 5 Śĺňŕńěłâĺçěáłăï äőàňă ω ňőęěâ ąëâì ŕàěďáâă-

ćńěŋă ć ćĺďě ω = N∑ i=1 (δλ_i ∧ δx_i + δB^q_i 1 ∧ δA2_{iq} − δB^q_i 2 ∧ δA1_{iq}). (32) Ŕőďáâăŋőćłă ćěłâőàŋőčő ŕőńï ŋă ŕàőáâàăŋáâćě L-őŕěàăâőàőć, ğăďăćăěňőčő ãàăćŋěŋĺěň Ńăłáă, ć áĺňŕńěłâĺçěáłãî äőàňã i_{∂t} ω(X) = ω(X, ∂_t) ćńěçěâ áńěďãîéěě Ŕàěďńőęěŋĺě 6 Śĺáâěňă ãàăćŋěŋĺľ (6)... (10) ïćńïěâáï čăňĺńìâő-

ŋőćőľ ŕő őâŋőèěŋĺî ł áĺňŕńěłâĺçěáłőľ äőàňě ω ĺ á čăňĺńìâőŋĺăŋőň H = 1 2 ∑ i λ_i(B^i_2^+A^i_1 + B^i_1^+A^i_2) + ∑ i≠j (B^i1 + A^j_2)(B^i_2^+A^i_1)ζ(x_i − x_j ). (33)

21[Kr3] I.Krichever, Elliptic solutions to difference non-linear equations and Bethe ansatz equations. solv-int/9804016

Śĺáâěňë ć àăæĺőŋăńìŋőň áŕěæĺăńìŋőň ĺ őąéěň áńãçăïå âăłęě ïćńïîâáï čăňĺńìâőŋőćëňĺ ŕő őâŋőèěŋĺî ł âőľ ęě áĺňŕńěłâĺçěáłőľ äőàňě á čăňĺńìâőŋĺăŋăňĺ áőőâćěâáâćěŋŋő H = 1 2 ∑ i λ_i(B^i_2^+A^i_1 + B^i_1^+A^i_2) + ∑ i≠j (B^i1

+A^j_2)(B^i_2^+A^i_1) x_i − x_j . (34)

H = 1 2 ∑ i λ_i(B^i_2^+A^i_1 + B^i_1^+A^i_2) + ∑ i≠j (B^i1 + A^j_2)(B^i_2^+A^i_1)( 1 x_i − x_j − 1 η ) (35)

Šàěâĺľ àăğďěń àăąőâë ŕőáćïéěŋ őáŋőćăŋĺïň R-ňăâàĺçŋőčő äőàňăńĺğňă ă âăłęě ěčő ŕàĺňěŋěŋĺî ć áńãçăě áŕĺŋőćőľ áĺáâěňë Łăńőďęěàő-Ňőğěàă. Őáŋőćŋëň ăàčãňěŋâőň ŕàĺ ĺáŕőńìğőćăŋĺĺ ŕőŋïâĺï R-ňăâàĺæë ïćńïěâáï őąŋăàãęěŋŋőě ŕàěďáâăćńěŋĺě ŕãăááőŋőćőľ áâàãłâãàë ŋă ňăâàĺçŋëå íńěňěŋâăå L-őŕěàăâőàă ć âăł ŋăğëćăěňőľ rňăâàĺçŋőľ äőàňě:

{L_1, L_2} = [r_{12}, L_1] − [r_{21}, L_2]; (36)

Ć àăąőâě [ABB] ąëńő ğăňěçěŋő, çâő r-ňăâàĺæă ďńï áŕĺŋőćőľ áĺáâěňë CM ãďőćńěâćőàïěâ ŋě łńăááĺçěáłőňã ãàăćŋěŋĺî §ŋčă-Ąăłáâěàă, ă ěčő ďĺŋăňĺçěáłőňã ăŋăńőčã

−{L_1, r_{23}} + {L_2, r_{13}} − {L_3, r_{12}} + [r_{12}, r_{13}] + [r_{12}, r_{23}] + [r_{13}, r_{23}] = 0.

Ĺňěŋŋő íâő ŕőğćőńïěâ àăááňăâàĺćăâì L-ăńčěąàã ć íâőň áńãçăě łăł łćăğĺłńăááĺçěáłĺľ ŕàěďěń ăńčěąàë, ŕőàőęďěŋŋőľ ďĺŋăňĺçěáłĺň ãàăćŋěŋĺěň §ŋčă-Ąăłáâěàă (Gervais-Neveu-Felder equation [GNF]^{22}), łőâőàőě ć äőàňě Gervais-Neveu ŕàěďáâăćńïěâáï ć ćĺďě:

R_{12}(x)R_{13}(xq^{H2} )R_{23}(x) = R_{23}(xq^{H1} )R_{13}(x)R_{12}(xq^{H3} ), (37)

Ĺğćěáâŋă âăłęě L-őŕěàăâőàŋăï äőàňă íâőčő ãàăćŋěŋĺï:

R_{12}(xq^{−H3/2})L_{13}(x)L_{23}(x) = L_{23}(x)L_{13}(x)R_{12}(xq^{H3 /2}). (38)

Ĺňěŋŋő őŋă ŕàěďőáâăćńïěâ áŕőáőą łőŋáâàãĺàőćăŋĺï łćăŋâőćëå ĺŋâěčàĺàãěňëå áĺáâěň, ïćńïîéĺľáï ňőďĺäĺæĺàőćăŋŋëň łćăŋâőćëň ňěâőďőň őąàăâŋőľ ğăďăçĺ ďńï ďĺŋăňĺçěáłőčő áńãçăï. Őáŋőćŋőľ ňěåăŋĺğň íâőčő ňěâőďă ğăłńîçăěâáï ć ãâćěàęďěŋĺĺ àăąőâë [ABB]:

22[Ger] J.L. Gervais, A. Neveu, Novel triangle relation and absence of tachyons in

Liouville string theory. Nucl. Phys. B 238 (1984) 125.

Ŕàěďńőęěŋĺě 7 Ŕãáâì g-ŕàőáâăï ăńčěąàă Ńĺ, h-ěě łăàâăŋőć-

áłăï ŕőďăńčěąàă, V^{(1)}, ..., V^{(n)} łőŋěçŋőňěàŋëě g-ňőďãńĺ, R_{ij}(λ, x)- ňěàőňőàäŋăï ŕő áŕěłâàăńìŋőňã ŕăàăňěâàã λ äãŋłæĺï áő ğŋăçěŋĺïňĺ ć End(V^{(i)} ⊗ V^{(j)}), ãďőćńěâćőàïîéăï ãàăćŋěŋĺî (37), ă őŕěàăâőà L_{ij}, őŕàěďěńěŋŋëľ ăŋăńőčĺçŋëň őąàăğőň, ŋő ãďőćńěâćőàïîéĺľ ãàăćŋěŋĺî (38), ĺ łàőňě âőčő, R_{ij} ãďőćńěâćőàïěâ ãáńőćĺî

[(H_i + H_j)∂_x, R_{ij}] = 0,

âőčďă ăńčěąàă őŕěàăâőàőć I_n = T r_{1...n}[L_1(x)...L_n(x)R̂_{12}(xq^{h(3,n)} )...R̂_{n−1,n}(x)] (39) čďě R̂ = P R, P - őŕěàăâőà ŕěàěáâăŋőćłĺ áőňŋőęĺâěńěľ ć âěŋğőàŋőň ŕàőĺğćěďěŋĺĺ, h^{(k,l)} = ∑_l i=k h^{(i)}; áőåàăŋïěâ ŕőďŕàőáâàăŋáâćő ŋãńěćőčő ćěáă ć ŕàěďáâăćńěŋĺĺ, ĺ ąãďãçĺ őčàăŋĺçěŋŋőľ ŋă íâő ŕàőáâàăŋáâćő, ïćńïěâáï łőňňãâăâĺćŋőľ.

Ďńï ŕőńãçěŋĺï àěèěŋĺľ ãàăćŋěŋĺľ (38), (37) ŕàěďńăčăěâáï àăááňőâàěâì łćăğĺ-åőŕäőćã ăńčěąàã. Şŋĺćěàáăńìŋăï R-ňăâàĺæă ĺ ąãďěâ àěèěŋĺěň ãàăćŋěŋĺï GNF. Ěě łőŋáâàãłæĺï őáŋőćăŋă ŋă łćăğĺ-åőŕäőćőľ ďěäőàňăæĺĺ ãŋĺćěàáăńìŋőľ ňăâàĺæë Ďàĺŋäěńìďă ć ćĺďě

R(x) = F^{−1}_{21} (x)R_{Dr}F_{12}(x),

čďě ďńï őŕàěďěńěŋĺĺ íńěňěŋâă F (x) ĺáŕőńìğãěâáï àăąőâă [AB]^{23}, ć łőâőàőľ ąëńő ŕőłăğăŋő, çâő łćăğĺ-åőŕäőć áďćĺč ãďőćńěâćőàïěâ ńĺŋěľŋőňã ãàăćŋěŋĺî_{R̂DrF12(x) = B2(x)F12(x)B2(x)−1, (40)}

čďě B(x) = q^{∑n�1j=1 hj hj ∏n−1}_{j=1} x^{−hj}_j . Řěèěŋĺě ãàăćŋěŋĺï (38) ňőęŋő áâàőĺâì ć ćĺďě_{L = q−(H1+H2 /2)pRqH2p/2, (41)}

čďě p = x^∂_{∂x} . İâă ŕàőæěďãàă ąëńă ŕàĺňěŋěŋă ć áńãçăě Uq (sln). Ŕőńãçěŋŋőě ćëàăęěŋĺě ąëńő àăááňőâàěŋő ć áńãçăě ňăâàĺçŋőčő n-ňěàŋőčő ŕàěďáâăćńěŋĺï ŕő ŕěàćőňã ňŋőęĺâěńî ĺ ŕàěďáâăćńěŋĺï áő áâăàèĺň ćěáőň

23[AB] D. Arnaudon, E. Buffenoir: “Universal solution of quantum dynamical Yang-

Baxter equation”. q-alg/9712037. Lett. Math. Phys. 44(1998) 201- 214.

(nl,0,...,0) ćő ćâőàőň áőňŋőęĺâěńě. İâĺ ŕőáâàőěŋĺï ŕàĺćěńĺ ł čăňĺńì-

âőŋĺăŋã

Ĥ_l = ∑ i e^{∂ t}i ∏ k≠i q^{ti−tk+l} − q^{−ti+tk −l} q^{ti−tk} − q^{−ti+tk} . İâőâ čăňĺńìâőŋĺăŋ ïćńïěâáï âăł ŋăğëćăěňëň ćëáèĺň âàĺčőŋőňěâàĺçěáłĺň čăňĺńìâőŋĺăŋőň áĺáâěňë Řãľáěŋăàáă-Ÿŋăľďěàă. Ŕőďőąŋëě àăááňőâàěŋĺï ďńï âàěåçăáâĺçŋőľ áĺáâěňë ć áńãçăě ŕàőĺğćőńìŋőčő ŕàěďáâăćńěŋĺï ŕő ćâőàőňã ŕàőáâàăŋáâćã ŕàĺćőďïâ ł čăňĺńìâőŋĺăŋã

H = I_1 = q^{2p1} + q^{2p2} (1 − e_{12}f_{12}Φ(x_1)

+q2^{p3} (1 − e23f23Φ(x2) − (e13 −

(q − q^−1)

q^{x2} − 1 e_{23}e_{12})(f_{13} +

(q − q^−1)

q^{x2+2} − 1 f_{12}f_{23}))

×Φ(x_3). (42)

čďě Φ(x) =^{(q−q�1 )2qx+1}

(q^x−1)(q^{x+2} −1) . Řăááňőâàĺň ŕàěďěń ŕàĺ q → 1 äĺłáĺàãï ŕàĺ

íâőň ŋőćëě ŕěàěňěŋŋëě e^{t1−t2} = q^{x1/2}, e^{t2−t3} = q^{x2/2}. Ĺ àăğńőęĺň ŕőńãçěŋŋőě ćëàăęěŋĺě ŕő ŕăàăňěâàã λ = ln(q). Ŕőńãçĺň:

H = 1 + λ(p_1 + p_2 + p_3)

+λ2(p21 + p2 + p23 + e_{12}f_{12}

sinh(t1 − t2) + e_{23}f_{23}

sinh(t2 − t3) + e_{13}f_{13}

sinh(t1 − t3) ) + ... Ćëàăęěŋĺě, áâőïéěě ŕàĺ λ^2 ěáâì ŋě çâő ĺŋőě, łăł łćăŋâőćëľ ĺńĺ łńăááĺçěáłĺľ čăňĺńìâőŋĺăŋ áŕĺŋőćőľ áĺáâěňë CM. Šăłĺň őąàăğőň, ąëńă ŕőáâàőěŋă ďěäőàňăæĺï áŕĺŋőćőľ áĺáâěňë Łăńőďęěàő-Ňőğěàă, łőâőàăï ć ąěááŕĺŋőćőň ćëàőęďěŋĺĺ áőćŕăďăěâ á áĺáâěňőľ Řãľáěŋăàáă-Ÿŋăľďěàă. Ďńï íâĺå áĺáâěň ąëńő ŕőńãçěŋő čăňĺńìâőŋőćő őŕĺáăŋĺě, âő ěáâì Ŕãăááőŋőćă áâàãłâãàă ĺ ŋăąőà łőňňãâĺàãîéĺå ćěńĺçĺŋ. Ć çěâćěàâőľ çăáâĺ ďĺááěàâăæĺĺ ĺááńěďãěâáï L-őŕěàăâőàŋăï ăńčěąàă ć łńăááĺçěáłőň áńãçăě ďńï áĺáâěňë ŕàőĺŋâěčàĺàőćăŋŋőľ ć çăáâĺ 2. Ć çăáâŋőáâĺ ďńï őŕěàăâőàőć L(z) ąëńő ŋăľďěŋő r-ňăâàĺçŋőě ŕàěďáâăćńěŋĺě Ŕãăááőŋőćőľ áâàãłâãàë ŋă ňăâàĺçŋëå íńěňěŋâăå

{L^{(1)}(z), L^{(2)}(w)} = [r_{12}(z − w), L^{(1)}(z)] − [r_{21}(w − z), L^{(2)}(w)] (43)

á âőľ ęě r-ňăâàĺæěľ, çâő ĺ ć áńãçăě áŕĺŋőćőľ áĺáâěňë Łăńőďęěàő- Ňőğěàă. Őďŋăłő, ć ďăŋŋőň áńãçăě, őŕěàăâőà L(z) ŋě ïćńïěâáï ŋěŕőáàěďáâćěŋŋëň łńăááĺçěáłĺň ŕàěďěńőň ãŋĺćěàáăńìŋőľ R-ňăâàĺæë. Ć çăáâŋőáâĺ, ąëńő ŕőłăğăŋő, çâő čăňĺńìâőŋĺăŋ ćëàăęăěâáï ć âěàňĺŋăå ďàãčőčő őŕěàăâőàă_{L̃(z) = L1(z) − L2(−z) (44)}

čďě Lk(z) ĺğ (25,26). Ă ĺňěŋŋő, ąëńő ŕőłăğăŋő, çâő čăňĺńìâőŋĺăŋ áĺáâěňë ć àăæĺőŋăńìŋőň áńãçăě àăćěŋ

H = Res_0T r(L̃(z)^2). (45)

Ďăŋŋőě ŋăąńîďěŋĺě ŕőğćőńĺńő ãáâăŋőćĺâì áćïğì ŕőáâàőěŋŋőľ áĺáâěňë áő áŕĺŋőćőľ áĺáâěňőľ Łăńőďęěàő-Ňőğěàă. Ąëńő őąŋăàãęěŋő, çâő áŕĺŋőćëľ čăňĺńìâőŋĺăŋ Łăńőďęěàő-Ňőğěàă ďńï äăğőćőčő ŕàőáâàăŋáâćă

(x_i, λ_i, f 1_{ij} − f 2_{ij} ) ïćńïěâáï ĺŋâěčàăńőň ďćĺęěŋĺï ŕőáâàőěŋŋőľ áĺáâěňë.

İâőâ äăłâ áćĺďěâěńìáâćãěâ ő ćńőęěŋĺĺ ĺěàăàåĺĺ, áćïğăŋŋőľ á áĺáâěňőľ Łăńőďęěàő-Ňőğěàă, ć ĺěàăàåĺî, áćïğăŋŋãî á ŕőáâàőěŋŋőľ áĺáâěňőľ.

3 Őáŋőćŋëě àěğãńìâăâë ďĺááěàâăæĺĺ

Ł őáŋőćŋëň àěğãńìâăâăň ďăŋŋőľ àăąőâë ňőęŋő őâŋěáâĺ áńěďãîéĺě:

• ąëńĺ ŕőńãçěŋë àěèěŋĺï ňăâàĺçŋőčő ãàăćŋěŋĺï Ďíćĺ-Śâîăàâáőŋă, ďĺŋăňĺłă ŕőńîáőć łőâőàëå őŕĺáëćăěâáï łőŋěçŋőňěàŋőľ áŕĺŋőćőľ áĺáâěňőľ 6,...,10 ĺ ěě àăæĺőŋăńìŋëňĺ ăŋăńőčăňĺ;

• ĺáŕőńìğãï ãŋĺćěàáăńìŋëľ ŕőďåőď ł őŕĺáăŋĺî čăňĺńìâőŋőćőľ áâàãłâãàë ďńï íâĺå áĺáâěň ąëńĺ ïćŋő ŕőáâàőěŋë áĺňŕńěłâĺçěáłĺě äőàňë ĺ čăňĺńìâőŋĺăŋë;

• ŋă őáŋőćě ãŋĺćěàáăńìŋőčő R-ňăâàĺçŋőčő ŕőďåőďă ąëńă ŕőáâàőěŋă ďěäőàňăæĺï łćăŋâőćőľ áŕĺŋőćőľ áĺáâěňë Łăńőďęěàő- Ňőğěàă, łőâőàăï ć ąěááŕĺŋőćőň ćëàőęďěŋĺĺ áőćŕăďăěâ á áĺáâěňőľ Řãľáěŋăàáă-Ÿŋăľďěàă.

Ć ğăłńîçěŋĺĺ ňŋě ąë åőâěńőáì ŕőąńăčőďăàĺâì ňőěčő ŋăãçŋőčő àãłőćőďĺâěńï ďőłâőàă äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł ŕàőäěááőàă Śăąĺàă Ňěďęĺďőćĺçă Čãáěľŋ-Ğăďě ğă ćáěáâőàőŋŋîî ŕőďďěàęłã ŕàĺ àăąőâě ŋăď ďĺááěàâăæĺěľ. Ţőâěńőáì ąë ćëàăğĺâì čńãąőłãî ąńăčőďăàŋőáâì ďőłâőàã äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł Ĺčőàî Ňőĺáěěćĺçã Łàĺçěćěàã ğă æěŋŋëě őąáãęďěŋĺï ć åőďě íâőľ àăąőâě, ă âăłęě ğă âő, çâő őŋ ŕőğŋăłőňĺń ňěŋï á ąőčăâěľèĺň ĺ łàăáĺćěľèĺň ăŕŕăàăâőň ăńčěąàő-čěőňěâàĺçěáłĺå łőŋáâàãłæĺľ ć âěőàĺĺ áőńĺâőŋőć. § âăłęě ŕàĺğŋăâěńěŋ Őńĺćìě Ąăąěńőŋã ğă ćŋĺňăŋĺě ĺ ŕőďďěàęłã ć çăáâĺ ĺááńěďőćăŋĺĺ R-ňăâàĺçŋőľ áâàãłâãàë.

Ţőâěńőáì ąë âăłęě ŕőąńăčőďăàĺâì łőńńěłâĺć ńăąőàăâőàĺĺ ňăâěňăâĺçěáłőľ äĺğĺłĺ ć ĹŠĚŤ ğă ŕńőďőâćőàŋãî őąáâăŋőćłã ĺ áâĺňãńĺàãîéěě őąéěŋĺě, ĺ ńĺçŋő ł. ä.-ň. ŋ. Ă. Ć. Ůěàćőćă, ď. ä.-ň. ŋ. Ă. Ć. Ğăąàőďĺŋă, ď. ä.-ň. ŋ. Ś. Ň. Ţőàőèłĺŋă, ď. ä.-ň. ŋ. Ă. Ś. Čőàáłőčő.

Ŕãąńĺłăæĺĺ ăćâőàă ŕő âěňě ďĺááěàâăæĺĺ

[1] Finite gap potentials of the Dirac equation and the related dynamical

systems. Journal of Mathematical Physics V6 1999 ü4 pp. 471-492.

[2] Şŋĺćěàáăńìŋëľ R-ňăâàĺçŋëľ äőàňăńĺğň ć áńãçăě áŕĺŋőćőľ áĺáâěňë Łăńőďęěàő-Ňőğěàă ĺ ěě àěńïâĺćĺáâáłőčő ăŋăńőčă. Řãłőŕĺáì ďěŕőŋĺàőćăŋă ć ĆĹŊĹŠĹ ŘĂŊ 24.01.2000 ü 132-Ć00.