
56 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 1� � � � � � � � � � � � � � � �������������� � �������������� ��������� 539.12.01 � ����� �������� ��� ��������� ������������������������� ������� �P�� ������ �� ������� �����. �. �¥é¥àïª®¢, �. �. �¢¥àáª®©(ª ä¥¤à  ª¢ â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í¥à£¨©)� ©¤¥ë ï¢ë¥ à¥è¥¨ï ¤«ï ®¤®© ¯®«®áâìî ¨â¥£à¨àã¥¬®© á¨áâ¥¬ë âà¥å ç áâ¨æ ¢® ¢¥è¥¬¯®«¥. �®«ãç¥® á®®â®è¥¨¥, á¢ï§ë¢ îé¥¥  ç «ìë¥ ãá«®¢¨ï, ª®áâ âã á¢ï§¨ ¨ ¢à¥¬ï ¯ ¤¥¨ï¤¢ãå ç áâ¨æ ¢ á¨£ã«ïà®áâì ¯®â¥æ¨ «  ¢§ ¨¬®¤¥©áâ¢¨ï.�  áâ®ïé¥¬ã ¢à¥¬¥¨ ¨á¯®«ì§ãîâáï à §«¨çë¥¬¥â®¤ë à¥è¥¨ï ãà ¢¥¨© ¤¢¨¦¥¨ï ¢ ï¢®¬ ¢¨¤¥¤«ï ¬®£¨å ¯®«®áâìî ¨â¥£à¨àã¥¬ëå á¨áâ¥¬ [1{4].� ¯à¥¤ë¤ãé¥© à ¡®â¥ ®¤®£® ¨§  ¢â®p®¢ [5] ¡ë« ©¤¥ â ª®© ¬¥â®¤ ¤«ï ª« áá  ¯®«®áâìî ¨â¥£à¨-àã¥¬ëå á¨áâ¥¬, á®áâ®ïé¨å ¨§ ¯®¯ p® ¢§ ¨¬®¤¥©áâ-¢ãîé¨å N ç áâ¨æ á p ¢ë¬¨ ¬ áá ¬¨ m = 1 ,  å®-¤ïé¨åáï   ¯pï¬®© ¢® ¢¥è¥¬ ¯®«¥. �  áâ®ïé¥©à ¡®â¥ ¬ë ¯à¨¬¥¨¬ íâ®â ¬¥â®¤ ª ®¤®¬ã ª« ááã¯®«®áâìî ¨â¥£à¨àã¥¬ëå á¨áâ¥¬ ç áâ¨æ ¢® ¢¥è¥¬¯®«¥ ¤«ï á«ãç ï ¤¢ãå ¨ âà¥å ç áâ¨æ. �á®¢ë¢ ïáì  ¯®«ãç¥ëå à¥è¥¨ïå, ¬ë ®æ¥¨¬ ¢à¥¬ï ¯ ¤¥¨ïç áâ¨æ   æ¥âà ¯p¨ à §«¨çëå  ç «ìëå ãá«®¢¨ïå.�¨áâ¥¬ë à áá¬ âà¨¢ ¥¬®£® ª« áá  ®¡« ¤ îâ ¯ -à®© � ªá  ¨ ª ª á«¥¤áâ¢¨¥ | N ¨â¥£à « ¬¨ ¤¢¨-¦¥¨ï, ª®â®àë¥ ï¢«ïîâáï ¯®«¨®¬ ¬¨ ¯® ¨¬¯ã«ìá ¬¨ ª®®à¤¨ â ¬ ¢§ ¨¬®¤¥©áâ¢ãîé¨å ç áâ¨æ. �¤¨ ¨§íâ¨å ¨â¥£à «®¢ ¤¢¨¦¥¨ï ï¢«ï¥âáï £ ¬¨«ìâ®¨ ®¬á¨áâ¥¬ë:H = NXi=1 �p2i2 +W (xi)�+ NXi>j V (xi � xj): (1)�«ï â®£® çâ®¡ë á¨áâ¥¬  ®¡« ¤ «  á¢®©áâ¢®¬ ¯®«-®© ¨â¥£à¨àã¥¬®áâ¨, ¯®â¥æ¨ «ë ¢¥è¥£® ¯®«ïW (x) ¨ ¯ à®£® ¢§ ¨¬®¤¥©áâ¢¨ï V (x) ¤®«¦ë ¨¬¥âìá«¥¤ãîé¨© ¢¨¤:V (x) = ax2 ;W (x) = 1x4+ 2x2+ 3x; (2)£¤¥ a; i , i= 1; 2; 3 | ¯à®¨§¢®«ìë¥ ª®áâ âë.� p ¡®â¥ [5] á¨áâ¥¬  N ç áâ¨æ á £ ¬¨«ìâ®¨ ®¬(1) ¨ ¯®â¥æ¨ « ¬¨ (2) ¡ë«  á¢ï§   á ¥®¤®à®¤ë¬ãà ¢¥¨¥¬ �îà£¥àá {�®¯ä . � ¯®¬®éìî íâ®© á¢ï§¨¡ë«¨  ©¤¥ë à¥è¥¨ï ãà ¢¥¨© ¤¢¨¦¥¨ï ¤«ï á¨á-â¥¬ë (1){(2). �à¨ ¢ë¯®«¥¨¨ á«¥¤ãîé¨å ãá«®¢¨©:a=�A2;1 =��22 ; 2 = ���; 3 =��A(N � 1); (3)

£¤¥ A; �; � | ¯à®¨§¢®«ìë¥ ª®áâ âë, ª®®à¤¨ -âë N ç áâ¨æ ï¢«ïîâáï ã«ï¬¨ äãªæ¨¨�(x; t) = NXk=0 xk[exp(tT̂)c(0)]k; (4)£¤¥ T̂00 = ��; T̂02 =�a;T̂N�1N = �N�; T̂N�1N�2 = 2�; T̂NN�1 = �;T̂kk�1 = (N + 1� k)�; T̂kk+1 =�(k+ 1)�;T̂kk+2 = (k+ 1)(k+ 2)2 a; 16 k 6N � 2; (5)¨ cN�k(0) = (�1)k X16�1<:::<�k6N x�1(0) : : :x�k(0);cN(0) = 1:�áâ «ìë¥ í«¥¬¥âë ¬ âà¨æë T̂ à ¢ë ã«î.� íâ¨å ¢ëà ¦¥¨ïå xi(0) , i= 1; : : : ; N , |  ç «ìë¥ª®®à¤¨ âë N ç áâ¨æ.�à¨¬¥¨¬ ªà âª® ¨§«®¦¥ë© ¢ëè¥ ¬¥â®¤ [5] ¨ ©¤¥¬ ¢ ï¢®¬ ¢¨¤¥ à¥è¥¨ï ãà ¢¥¨© ¤¢¨¦¥¨ï¤«ï ª« áá  ¯®«®áâìî ¨â¥£à¨àã¥¬ëå á¨áâ¥¬ ç á-â¨æ ¢® ¢¥è¥¬ ¯®«¥. � áá¬®âà¨¬ á¨áâ¥¬ë ç áâ¨æ¢¨¤  (1) á ¯®â¥æ¨ « ¬¨ (2) ¯à¨ ®£à ¨ç¥¨ïå (3).� «®¦¨¬ á«¥¤ãîé¨¥ ¤®¯®«¨â¥«ìë¥ ãá«®¢¨ï:� = 0; �= �A2: (6)� ª¨¬ ®¡à §®¬, ¬ë ¨¬¥¥¬ â®«ìª® ®¤¨ ¯ à ¬¥âà¢ ¯®â¥æ¨ « å V (x) , W (x) . �  áâ®ïé¥© à ¡®â¥ ¬ë¯®«ãç¨¬ ¨ ¯à®  «¨§¨àã¥¬ ï¢ë¥ à¥è¥¨ï ãà ¢¥-¨© ¤¢¨¦¥¨ï ¤«ï ¤¢ãå ¨ âà¥å ç áâ¨æ á £ ¬¨«ìâ®¨- ®¬ (1) ¨ ¯®â¥æ¨ « ¬¨ (2) ¯à¨ ®£à ¨ç¥¨ïå (3)¨ (6). �àã£¨¬¨ á«®¢ ¬¨, ¬ë à áá¬ âà¨¢ ¥¬ ¯®¤¬®-¦¥áâ¢® á¨áâ¥¬ (1){(3), ®¯à¥¤¥«ï¥¬®¥ ãá«®¢¨ï¬¨ (6).



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü1 57�®á¬®âà¨¬, ª ª à ¡®â ¥â ¤ ë© ¬¥â®¤ ¢ ¯à®á-â¥©è¥¬ á«ãç ¥ ¤¢ãå ç áâ¨æ. �«ï N = 2 ¨§ (4){(5) ¯®-«ãç ¥¬ T̂3 = (�2a3)E , £¤¥ E | ¥¤¨¨ç ï ¬ âà¨æ .� íâ®¬ á«ãç ¥ àï¤ ¢ (4) ¬®¦® ¯à®áã¬¬¨à®¢ âì, ¨ª®®à¤¨ âë ¤¢ãå ç áâ¨æ ï¢«ïîâáï ¤¢ã¬ï à¥è¥¨ï¬¨ãà ¢¥¨ï �(x; t) = 0: (7)�à¨ íâ®¬ ãà ¢¥¨¥ (7) ¨¬¥¥â á«¥¤ãîé¨© ¢¨¤:2Xk=0 xkhSk(�) �Tkc(0)ik = 0;£¤¥ a �T = T̂ , � =�at(2)1=3 ,S0(�) = 13� e� +2 e��=2 cos�p32 ���;S1(�) = 13� e� �2 e��=2 cos�p32 � + �3��;S2(�) = 13� e� �2 e��=2 cos�p32 � � �3��:�á¨¬¯â®â¨ª  ¤ ®£® ãà ¢¥¨ï ¯à¨ «î¡ëå  -ç «ìëå ãá«®¢¨ïå ¨¬¥¥â ¢¨¤ x2 � 21=3x+ 2�1=3 = 0 .�âáî¤  ¢¨¤®, çâ® ¯à¨ ¥ª®â®à®¬ ª®¥ç®¬ ¢à¥-¬¥¨ t0 ç áâ¨æë ¯ ¤ îâ ¢ á¨£ã«ïà®áâì ¯®â¥æ¨- «  ¢§ ¨¬®¤¥©áâ¢¨ï. � ¯à¨¬¥à, ¯à¨ á¨¬¬¥âà¨çëå ç «ìëå ãá«®¢¨ïå x1(0) = �1 , x2(0) = 1 ¨¬¥¥¬t0 = 1;581=A2 .� áá¬®âà¨¬ â¥¯¥àì á¨áâ¥¬ã âà¥å ç áâ¨æ: N = 3 .�à¨ ®£à ¨ç¥¨ïå (6) ¯®«ãç ¥¬ T̂4 = 0 , ¨  «£¥¡à T̂ -¬ âà¨æ áâ ®¢¨âáï ª®¥ç®©. � áá¬®âà¨¬ ¤ «¥¥á¨¬¬¥âà¨çë¥  ç «ìë¥ ãá«®¢¨ï:x1(0) =�x0; x2(0) = 0; x3(0) = x0: (8)�¢¥¤¥¬ ®¡®§ ç¥¨¥ r = �1=(A2t) . � íâ®¬ á«ãç ¥ãà ¢¥¨¥ (8) ¯à¨¨¬ ¥â á«¥¤ãîéãî ä®à¬ã � à¤ -®: y3 + uy + q = 0; x= y � r(1� 2x20r)Z ; (9)£¤¥ Z = 1� x20r+ r; u= �r(x40+ 9r� 3x20r3)3Z ;q = 8Pk=0CkrkZ ;C0 =�1; C1 = 3x20; C2 = �3x40; C3 =�3 + x60;C4 = 6x20; C5 =�3x40; C6 = �4 + 227x60;C7 = 4x20; C8 = �23x40:�¥è¥¨ï (9) ®¯à¥¤¥«ïîâáï § ç¥¨¥¬ ¤¨áªà¨¬¨- â  Q = �108((u=3)3+ (q=2)2) [6]. �à¨ 06 t < t0¯®«ãç ¥¬ Q> 0 ¨ ª ª á«¥¤áâ¢¨¥ âà¨ ¤¥©áâ¢¨â¥«ìëåª®àï, ¤ îé¨¥ ª®®à¤¨ âë âà¥å ç áâ¨æ:y1 =N +M; y2;3 = �N +M2 � ip3N �M2 ;

£¤¥N = � q2 +r�Q108!1=3; M =  � q2 �r�Q108!1=3¯à¨ ãá«®¢¨¨, çâ® MN = �u=3 [7]. � ¬®¬¥â ¢à¥¬¥¨t = t0 ¬ë ¯®«ãç ¥¬ Q= 0 , çâ® ¯à¨¢®¤¨â ª à ¢¥áâ¢ãª®®à¤¨ â ¤¢ãå ç áâ¨æ. �® ¥áâì ¢ íâ®â ¬®¬¥â ¢à¥-¬¥¨ ¤¢¥ ç áâ¨æë ¯ ¤ îâ ¢ á¨£ã«ïà®áâì ¯ à®£®¯®â¥æ¨ «  ¢§ ¨¬®¤¥©áâ¢¨ï. �á¯®«ì§ãï ï¢®¥ ¢ëà -¦¥¨¥ ¤«ï ¤¨áªà¨¬¨ â , ¯®«ãç ¥¬t0 = BA2 ; 0;53<B < 0;89: (10)� ç¥¨¥ ª®áâ âë B § ¢¨á¨â ®â x0 . � áá¬ â-à¨¢ ï ¯à®¨§¢®«ìë¥  ç «ìë¥ ãá«®¢¨ï,  å®¤¨¬ ¨§(3){(5)  á¨¬¯â®â¨ç¥áªãî ä®à¬ã ãà ¢¥¨ï (9) (¯à¨ãá«®¢¨¨, çâ® A 6= 0):[1 + x1(0)x2(0)x3(0)](x3� 1) = 0:�âáî¤  ¢¨¤®, çâ® ç áâ¨æë ¯ ¤ îâ ¢ á¨£ã«ïà-®áâì §  ª®¥ç®¥ ¢à¥¬ï ¯à¨ «î¡ëå  ç «ìëå ãá«®-¢¨ïå. �®«ì§ãïáì ¢ëà ¦¥¨¥¬ ¤«ï ¤¨áªà¨¬¨ â  ¢®¡é¥¬ á«ãç ¥, ¯®«ãç ¥¬ á«¥¤ãîéãî ®æ¥ªã á¢¥àåã¤«ï t0 :t0 = 17A2 ������n27hx1(0)x2(0)+ x1(0)x3(0)+ x2(0)x3(0)i++ 7x1(0)x2(0)x3(0)onx1(0)x2(0)x3(0)o�1����:(11)�â  ®æ¥ª  á¯à ¢¥¤«¨¢  ¯à¨ xi(0) 6= 0 , i= 1; 2; 3 .�§ (11) ¨ (10) á«¥¤ã¥â, çâ® ¯à¨ ã¬¥ìè¥¨¨ ª®áâ -âë á¢ï§¨ A2 ¢à¥¬ï ¯ ¤¥¨ï ¢ á¨£ã«ïà®áâì ã¢¥«¨-ç¨¢ ¥âáï.�®«ãç¥ë¥ ï¢ë¥ à¥è¥¨ï ãà ¢¥¨© ¤¢¨¦¥¨ï¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ ë ¤«ï ¯à®¢¥àª¨ à §«¨çëå¯à¨¡«¨¦¥ëå ¬¥â®¤®¢,   â ª¦¥ ¢ ª ç¥áâ¢¥ ã«¥¢®£®¯à¨¡«¨¦¥¨ï ¯à¨ ¨áá«¥¤®¢ ¨¨ ¡«¨§ª¨å ª à áá¬®â-à¥ë¬ ¥¨â¥£à¨àã¥¬ëå á¨áâ¥¬ ç áâ¨æ.�¨â¥à âãà 1. Calogero F. // Lett. Nuovo Cimento. 1975. 13. P. 411; MoserJ. // Adv. in Math. 1975. 16. P. 197.2. Dittrich J., Inozemtsev V.I. // J. Phys. 1993. A20. P. 753.3. Olshanetsky M.A., Perelomov A.M. // Phys. Reports. 1983. 94.P. 312.4. Grosse H. // Acta Phys. Austriaca. 1980. 52. P. 101.5. Inozemtsev V.I., Meshcheryakov D.V. // Phys. Lett. 1984. A106.P. 105.6. Feferman S. The Number Systems. Foundation of Algebra andAnalysis. Reading: Addison{Wesley, 1964.7. Korn G.A., Korn Th.M. Mathematical Handbook. N. Y.:McGrow-Hill, 1965. �®áâã¯¨«  ¢ p¥¤ ªæ¨î31.03.99


