
24 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò6������� � ������� ��������� 530.145:535 � ���������� ������ �������� � �������������������{�������������. �. �¬¨à­®¢ , �. �. �¬¨à­®¢(ª ä¥¤à   â®¬­®© ä¨§¨ª¨, ä¨§¨ª¨ ¯« §¬ë ¨ ¬¨ªà®í«¥ªâà®­¨ª¨)E-mail: smirnova@mics.msu.su�®à¬ «ì­ ï  ­ «®£¨ï ¬¥¦¤ã ª« áá¨ç¥áª¨¬ ¬¥â®¤®¬ ®áà¥¤­¥­¨ï ¨ ¬¥â®¤®¬ �à ¬¥àá {�¥­-­¥¡¥à£¥à  ¯à¨¡«¨¦¥­­®£® ®¯¨á ­¨ï ¤¨­ ¬¨ª¨  â®¬­ëå á¨áâ¥¬ ¢ á¨«ì­®¬ ¬®­®åà®¬ â¨ç¥áª®¬¯®«¥ ¨á¯®«ì§ã¥âáï ¤«ï ¯®áâà®¥­¨ï ¢ëáè¨å ¯®¯à ¢®ª ª ¯à¨¡«¨¦¥­¨î �à ¬¥àá {�¥­­¥¡¥à£¥à .�¢¥¤¥­¨¥�¤¥ï ¬¥â®¤  �à ¬¥àá {�¥­­¥¡¥à£¥à  (��) [1{4]¯à¨¡«¨¦¥­­®£® ®¯¨á ­¨ï ¤¨­ ¬¨ª¨  â®¬­ëå á¨áâ¥¬¢ á¨«ì­®¬ ¬®­®åà®¬ â¨ç¥áª®¬ ¯®«¥ § ª«îç ¥âáï ¢¯à¨¬¥­¥­¨¨ ª ¨áå®¤­®¬ã £ ¬¨«ìâ®­¨ ­ã á¨áâ¥¬ë< â®¬ + ¯®«¥>H = 12m �p� ecA�2+ V (x) (1)(£¤¥�) A = A0ex sin!t , A0 = �Fc=e! , V (x) | â®¬­ë© ¯®â¥­æ¨ «, p | ®¯¥à â®à ¨¬¯ã«ìá  í«¥ª-âà®­ ) ¯à¥®¡à §®¢ ­¨ïSKH = exp0@ ie~c�p tZ0 A �t0�dt01A�� exp0@� ie22~�c2 tZ0 A2 �t0�dt01A[1], ¯à¨¢®¤ïé¥£® £ ¬¨«ìâ®­¨ ­ (1) ª á«¥¤ãîé¥¬ã¢¨¤ã: HKH = p22� + V (x� exae cos!t) ; (2)£¤¥ m ¨ e | ¬ áá  ¨ § àï¤ í«¥ªâà®­ , ae == F=m!2 |  ¬¯«¨âã¤  ®áæ¨««ïæ¨© á¢®¡®¤­®£®í«¥ªâà®­  ¢ ¯®«¥ á ­ ¯àï¦¥­­®áâìî E = F=e¨ ç áâ®â®© ! . � ¯à¨¡«¨¦¥­¨¨ �� ¢ £ -¬¨«ìâ®­¨ ­¥ (2) § ¢¨áïé¨© ®â ¢à¥¬¥­¨ ¯®â¥­-æ¨ « § ¬¥­ï¥âáï áà¥¤­¨¬ §  ¯¥à¨®¤ §­ ç¥­¨-¥¬ VKH(x; ae) | ¯®â¥­æ¨ «®¬ ��. �à¨¡«¨¦¥­¨¥�� á¯à ¢¥¤«¨¢® ¨ ¯à®¤ãªâ¨¢­®, ¥á«¨ ¯®¯à ¢ª �V = V (x+exae cos!t)�VKH(x; ae) ­¥áãé¥áâ¢¥­­ .� íâ®¬ á«ãç ¥ ¢á¥ ­¥®¡å®¤¨¬ë¥ ¢¥«¨ç¨­ë, ­ -¯à¨¬¥à áª®à®áâ¨ ¨®­¨§ æ¨¨, ¯®«ïà¨§ã¥¬®áâ¨, ¬®£ãâ¡ëâì ¢ëç¨á«¥­ë ¯® â¥®à¨¨ ¢®§¬ãé¥­¨©,   í­¥à£¨¨áâ æ¨®­ à­ëå á®áâ®ï­¨© å®à®è®  ¯¯à®ªá¨¬¨àãîââ®ç­ë¥ ª¢ §¨í­¥à£¨¨ á¨áâ¥¬ë.�) � ­ áâ®ïé¥© à ¡®â¥ ¬ë ®£à ­¨ç¨¢ ¥¬áï à áá¬®âà¥­¨¥¬ ¯®«ï«¨­¥©­®© ¯®«ïà¨§ æ¨¨.

�¥«ìî ­ áâ®ïé¥© à ¡®âë ï¢«ï¥âáï ¯à¥¤áâ ¢«¥-­¨¥ £ ¬¨«ìâ®­¨ ­  ��HKH =� ~22��� V0f0 (x; �)� V0Xn fn (x; �) cosn!t;(3)fn (x; �) = 12� 2�Z0 f �x+ ex��1 cos'� cos (n')d';� = a=ae; (4)£¤¥ a | å à ªâ¥à­ë© à §¬¥à ¤«ï ¨áå®¤­®£® ¯®â¥­-æ¨ « , ¢ ¢¨¤¥  á¨¬¯â®â¨ç¥áª®£® àï¤  ¯® ¯ à ¬¥â-à ¬, ª®­âà®«¨àãîé¨¬ ¯à¨¬¥­¨¬®áâì ¯à¨¡«¨¦¥­¨ï�� [5], ¨ ®¡áã¦¤¥­¨¥ ä¨§¨ç¥áª®£® á¬ëá«  ¢ëáè¨å¯®¯à ¢®ª ª ¯à¨¡«¨¦¥­¨î ��.� à ¬ª å ä®à¬ «¨§¬  �� ¬®¦­® ®¯¨á âì ¤¢ ¯à¨­æ¨¯¨ «ì­® à §«¨ç­ëå à¥¦¨¬ : à¥¦¨¬ â¥®à¨¨¢®§¬ãé¥­¨© ¨ à¥¦¨¬ áâ ¡¨«¨§ æ¨¨. � ¯à¥¤¥«¥� � 1 à¥ «¨§ã¥âáï à¥¦¨¬ â¥®à¨¨ ¢®§¬ãé¥­¨©: ®á-­®¢­ë¥ ¤¨­ ¬¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨  â®¬  (¯®-«ïà¨§ã¥¬®áâì [6, 7], áª®à®áâì ¨®­¨§ æ¨¨ [2]), ¢ë-ç¨á«¥­­ë¥ á ¨á¯®«ì§®¢ ­¨¥¬ £ ¬¨«ìâ®­¨ ­  ��¯à¨ � � 1 , á®¢¯ ¤ îâ á  ­ «®£¨ç­ë¬¨ ¢¥«¨ç¨-­ ¬¨, ¢ëç¨á«¥­­ë¬¨ á ¨á¯®«ì§®¢ ­¨¥¬ ¨áå®¤­®£®£ ¬¨«ìâ®­¨ ­  (1) ¯® áâ ­¤ àâ­®© â¥®à¨¨ ¢®§¬ãé¥-­¨© [8]. �à®â¨¢®¯®«®¦­ë© ¯à¥¤¥« á®®â¢¥âáâ¢ã¥â à¥-¦¨¬ã áâ ¡¨«¨§ æ¨¨, ¯®áª®«ìªã áª®à®áâì ¨®­¨§ æ¨¨,¢ëç¨á«¥­­ ï ¢ ¯à¨¡«¨¦¥­¨¨ �� ¢ á«ãç ¥ � � 1 ,ã¡ë¢ ¥â á ã¢¥«¨ç¥­¨¥¬ ¨­â¥­á¨¢­®áâ¨ [9, 10].�§ãç¥­¨¥ ®¡« áâ¨ � � 1 ¨­â¥à¥á­® á ¬¥â®-¤¨ç¥áª®© â®çª¨ §à¥­¨ï, â ª ª ª ¢ íâ®© ®¡« áâ¨¢®§¬®¦­® á®¯®áâ ¢«¥­¨¥ à¥§ã«ìâ â®¢, ¯®«ãç¥­­ëå¢ ä®à¬ «¨§¬¥ �� ¨ ¢ à ¬ª å ¤àã£¨å ¯®¤å®¤®¢.� ª®¥ á®¯®áâ ¢«¥­¨¥ ¯®§¢®«ï¥â ¢ëï¢¨âì ä¨§¨ç¥áª¨©á¬ëá« ä®à¬ «ì­ëå ª®­áâàãªæ¨© | ¯®â¥­æ¨ «  ��,á®¡áâ¢¥­­ëå äã­ªæ¨© ¨ á®¡áâ¢¥­­ëå §­ ç¥­¨© £ -¬¨«ìâ®­¨ ­  ��, ¯®¯à ¢®ª ª ¯à¨¡«¨¦¥­¨î ��.�ëç¨á«¨¬ ¢¥«¨ç¨­ã á¤¢¨£  ãà®¢­ï m , á®®â¢¥â-áâ¢ãîé¥£® ­¥¢®§¬ãé¥­­®¬ã á®áâ®ï­¨î jmi , ª®â®-àë© ®¡ãá«®¢«¥­ ¤¥©áâ¢¨¥¬ ¯®«ï ¢ á«ãç ¥ � � 1 .� à ¡®â å [6, 7] ¤«ï ªã«®­®¢áª®£® ¯®â¥­æ¨ «  ¯®-



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò6 25ª § ­®, çâ® ¯®«®¦¥­¨¥ ãà®¢­ï ¢ ¯®â¥­æ¨ «¥ �� ®â-à ¦ ¥â ¢¥«¨ç¨­ã èâ àª®¢áª®£® á¤¢¨£  ¢ ¢ëá®ª®ç á-â®â­®¬ ¯à¥¤¥«¥. �£à ­¨ç¨¬áï ¤«ï ¯à®áâ®âë ®¡áã¦-¤¥­¨¥¬ ®¤­®¬¥à­ëå á¨áâ¥¬ á £« ¤ª¨¬ ¯®â¥­æ¨ «®¬V0f(x=a) , çâ®¡ë ­¥ à áá¬ âà¨¢ âì á«ãç © ¢ëà®¦-¤¥­­ëå ãà®¢­¥©. �«¥¤ãï áå¥¬¥, ¯à¥¤«®¦¥­­®© ¢ à -¡®â¥ [7], à §«®¦¨¬ ¯®â¥­æ¨ « V0f(x=a+ ��1 cos!t)¢ àï¤ ¯® ��1 , ¢ëç¨á«¨¬ ¯®â¥­æ¨ « ��:f0 (x; �) = 12� 2�Z0 f �xa + ��1 cos'� d'¨ ®¯à¥¤¥«¨¬ í­¥à£¨î ãà®¢­ï ¢ ¯®â¥­æ¨ «¥ ��:EKHm = DmKH��� p22 � V0f0 �xa ; �� ���mKHE ;®£à ­¨ç¨¢ ïáì ç«¥­ ¬¨, ª¢ ¤à â¨ç­ë¬¨ ¯® ¯®«î:EKHm =Em + 14!2 �1� V0!2 hmj f 00 �xa� jmi�F 2; (5)£¤¥ Em | í­¥à£¨ï ­¥¢®§¬ãé¥­­®£® ãà®¢­ï. �¤¥áì ¨¤ «¥¥, ¥á«¨ ­¥ áª § ­® ¨­®¥, ¨á¯®«ì§ãîâáï  â®¬­ë¥¥¤¨­¨æë (� = e = ~ = 1). �à¨ ¢ëç¨á«¥­¨¨ (5)ãçâ¥­®, çâ® ¢ à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥ (�� 1)���mKHE= jmi+ ��24 V0a2 Xl;l 6=m hlj f 00 jmiEm �El jli+O ���4� :�ëá®ª®ç áâ®â­®¥ à §«®¦¥­¨¥ ¤¨­ ¬¨ç¥áª®© ¯®«ïà¨-§ã¥¬®áâ¨ �(!) =Xk 2x2mk!km!2km � !2 ; (6)®¯à¥¤¥«ïîé¥© ª¢ ¤à â¨ç­ë© ¯® ¯®«î á¤¢¨£ ­¥-¢ëà®¦¤¥­­ëå ãà®¢­¥© �Em = �14�(!)F 2 , å®à®è®¨§¢¥áâ­® [11]:�(!) =� 1!2 + V0!4 hmj f 00 �xa� jmi ��V 20!6 hmjnf 00 �xa�o2 jmi+O� 1!8� : (7)�®¯®áâ ¢«ïï ¢ëà ¦¥­¨ï (5) ¨ (7), ¯®«ãç¨¬, çâ®¯®«®¦¥­¨¥ ãà®¢­ï ¢ ¯®â¥­æ¨ «¥ ��  ¯¯à®ªá¨¬¨àã¥â¢¥«¨ç¨­ã èâ àª®¢áª®£® á¤¢¨£  á â®ç­®áâìî ¤® !�4 .� ª¨¬ ®¡à §®¬, ¢®§­¨ª ¥â § ¤ ç  ® ¯®áâà®¥­¨¨ ¯®-¯à ¢®ª ª ¯®â¥­æ¨ «ã ��, ®¯¨áë¢ îé¨å ®áâ «ì­ë¥ç«¥­ë ¢ ¢ëá®ª®ç áâ®â­®¬ à §«®¦¥­¨¨ ¤¨­ ¬¨ç¥á-ª®© ¯®«ïà¨§ã¥¬®áâ¨; ¨­ ç¥ £®¢®àï, áä®à¬ã«¨à®¢ ­ ®¡à â­ ï § ¤ ç  â¥®à¨¨ èâ àª®¢áª®£® á¤¢¨£  |®¯à¥¤¥«¥­¨¥ ¯®â¥­æ¨ «  ¯® á¯¥ªâàã á®áâ®ï­¨©, ¨§-¬¥­¨¢è¨åáï §  áç¥â íää¥ªâ  �â àª . �§¢¥áâ­®, çâ®¢ ª« áá¨ç¥áª®© â¥®à¨¨ â ª ï § ¤ ç  ¬®¦¥â ¡ëâì

à¥è¥­  ®¤­®§­ ç­®, â®«ìª® ¥á«¨ ¨áª®¬ ï äã­ªæ¨ï(¯®â¥­æ¨ «ì­ ï í­¥à£¨ï) | ç¥â­ ï äã­ªæ¨ï ª®®à-¤¨­ âë [12].1. �á¨¬¯â®â¨ç¥áª®¥ à §«®¦¥­¨¥ äã­ªæ¨¨� ¬¨«ìâ®­  ¢ ª« áá¨ç¥áª®© ¬¥å ­¨ª¥�¯¯ à â ¬¥â®¤  ®áà¥¤­¥­¨ï [13] ¯®§¢®«ï¥â ¯à¨-¢¥áâ¨ ­¥ ¢â®­®¬­ãî £ ¬¨«ìâ®­®¢ã á¨áâ¥¬ã ª  ¢-â®­®¬­®¬ã ¢¨¤ã ¯à¨ ¯®¬®é¨ ®£à ­¨ç¥­­ëå ¯à¨«î¡®¬ ¢à¥¬¥­¨ t ¯à¥®¡à §®¢ ­¨©. � ¯¨è¥¬ ãà ¢-­¥­¨ï � ¬¨«ìâ®­  ¨áá«¥¤ã¥¬®© á¨áâ¥¬ë ¯®á«¥ ¯à¥-®¡à §®¢ ­¨ï �� (íâ® ¯à¥®¡à §®¢ ­¨¥ ®¯à¥¤¥«¥­® ¨¢ ª« áá¨ç¥áª®© ¬¥å ­¨ª¥ [14{17]) ¢ ¡¥§à §¬¥à­ëå¥¤¨­¨æ å � = V0 = a= 1 :dxd� = @ ~H0@p ; dpd� =�@ ~H0@x ; (8)~H0 = "!  p22 � f0 (x; �)�Xn fn (x; �) cosn�! ;~H0 = "!H0; (9)£¤¥ ¢ëà ¦¥­¨ï ¤«ï äã­ªæ¨© fn(x; �) § ¤ ­ëä®à¬ã«®© (4), "! = 
=!; � = �="!; � = 
t;
=pV0=�a2 . �®âà¥¡ã¥¬ ¬ «®áâ¨ "! ¨ ¯à¥¤áâ ¢¨¬äã­ªæ¨î � ¬¨«ìâ®­  ~H0 ¢ ¢¨¤¥ àï¤  ¯® "! á¯®¬®éìî ¯®á«¥¤®¢ â¥«ì­®£® ¯à¨¬¥­¥­¨ï ª ­®­¨-ç¥áª¨å ¯à¥®¡à §®¢ ­¨©, ®áãé¥áâ¢«ïîé¨å ¯¥à¥å®¤®â ¯¥à¥¬¥­­ëå xj ;pj ª ¯¥à¥¬¥­­ë¬ xj+1;pj+1 . � -­®­¨ç¥áª¨¥ ¯à¥®¡à §®¢ ­¨ï § ¤ ­ë ¯à®¨§¢®¤ïé¨¬¨äã­ªæ¨ï¬¨ ¢¨¤ Fj+1 (xj ;pj+1; t) = xjpj+1 + "!Sj+1 (xj ;pj+1; t) ;(10)xj+1 = @Fj+1@pj+1 ; pj = @Fj+1@xj ;~Hj+1 (xj+1;pj+1; �) = ~Hj (xj;pj ; �) + @Fj+1@� : (11)�à¨¬¥­ïï ¯à¥®¡à §®¢ ­¨¥ (10), (11) ¨ ¢ë¡¨à ïäã­ªæ¨¨ Sj+1(xj;pj+1; t) á®£« á­® á®®â­®è¥­¨ï¬"! @Sj+1(xj ;pj+1;�)@� =�Xj , £¤¥ Xj | ¢á¥ ç«¥­ë äã­ª-æ¨¨ � ¬¨«ìâ®­ , ®¡à é îé¨¥áï ¢ ­ã«ì ¯à¨ ãáà¥¤­¥-­¨¨ ¯® ¯¥à¨®¤ã ¢ (j+1)-¬ ¯®àï¤ª¥ ¯® "! , ¯à¨¢¥¤¥¬¨áå®¤­ãî äã­ªæ¨î � ¬¨«ìâ®­  (9) ª á«¥¤ãîé¥¬ã¢¨¤ã: Hj = p2j2 � f0 (xj ; �)+ "2!A1 (xj ; �) ++ "4!A2 (xj ;pj; �) + : : :+O�"j+1! � :�«ï ¯à¨¬¥à  ¢ë¯¨è¥¬ ¯à®¨§¢®¤ïé¨¥ äã­ªæ¨¨F1; F2 ¯¥à¢ëå ¤¢ãå ¯à¥®¡à §®¢ ­¨©, ®áãé¥áâ¢«ïî-é¨å ¯¥à¥å®¤ ®â ¯¥à¥¬¥­­ëå x; p ª ¯¥à¥¬¥­-13 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò6



26 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò6­ë¬ x2; p2 , ª®â®àë¥ ®¯à¥¤¥«ïîâ äã­ªæ¨î A1 ==Pn 14n2 [rfn (x; �)]2 :F1 (x;p1; �) = xp1+ "!S1 (x; �) ; (12)£¤¥ S1 (x; �) =Pn 1nfn (x; �) sinn� ,F2 (x1;p2; �) = x1p2+ "!S2 (x1;p2; �) ;£¤¥ S2 (x1;p2; �) = "!Pn 12n2�p2rfn (x1; �) ++rfn (x1; �)p2� cosn�:� ­¥¥ ¯®¯à ¢ª  A1 ª ¯®â¥­æ¨ «ã �� ¢ à ¬-ª å ª« áá¨ç¥áª®© ¬¥å ­¨ª¨ ¡ë«  ¯®«ãç¥­  ¢ à ¡®-â¥ [17].2. �á¨¬¯â®â¨ç¥áª®¥ à §«®¦¥­¨¥£ ¬¨«ìâ®­¨ ­  ¢ ª¢ ­â®¢®© ¬¥å ­¨ª¥�à¥®¡à §®¢ ­¨ï, ¯à®¢¥¤¥­­ë¥ ¢ ¯à¥¤ë¤ãé¥¬ ¯ -à £à ä¥, ¬®£ãâ ¡ëâì ®¡®¡é¥­ë ­  á«ãç © ª¢ ­â®¢ëåá¨áâ¥¬. � ¯¨è¥¬ ãà ¢­¥­¨¥ �àñ¤¨­£¥à  ¤«ï ¨áå®¤-­®© á¨áâ¥¬ë ¯®á«¥ ¯à¥®¡à §®¢ ­¨ï �� ¢ ¡¥§à §¬¥à-­ëå ¥¤¨­¨æ å �= V0 = a = 1 :i~~@	@� = ~H	; (13)~H = "!  p22 � f0 (x; �)�Xn fn (x; �) cosn�! ;£¤¥ "! = 
=! , � = �="! , � = 
t , 
 = pV0=�a2 ,~~= ~
=V0 .�à¥®¡à §®¢ ­¨¥ Uj+1 , á®®â¢¥âáâ¢ãîé¥¥ ª ­®­¨-ç¥áª®¬ã ¯à¥®¡à §®¢ ­¨î (10), (11), ¨¬¥¥â ¢¨¤Uj+1 = exp8<: i~~"! �Z0 Xj ��0�d�09=; ;£¤¥ Xj(�) | ¢á¥ ç«¥­ë £ ¬¨«ìâ®­¨ ­ , ®¯à¥¤¥«¥­-­®£® á®®â­®è¥­¨¥¬~Hj = Uj ~Hj�1U+j + i@Uj@t U+j ;ª®â®à®¥ ®¡à é ¥âáï ¢ ­ã«ì ¯à¨ ãáà¥¤­¥­¨¨ ¯® ¯¥à¨-®¤ã ¢ (j + 1)-¬ ¯®àï¤ª¥ ¯® "! . �à¨ íâ®¬ ¢®«­®¢ ïäã­ªæ¨ï ¯à¥®¡à §ã¥âáï ¯® § ª®­ã 	j+1 = U+j+1	j .�à¥®¡à §®¢ ­¨¥ U1 ¨¬¥¥â á«¥¤ãîé¨© ¢¨¤:U1 = exp( i~~"!Xn 1nfn sinn�) :�®¤áâ ¢«ïï ¢ ãà ¢­¥­¨¥ (13) ¢®«­®¢ãî äã­ªæ¨î 	¢ ¢¨¤¥ 	= U1	1 , ¯®«ãç¨¬ ãà ¢­¥­¨¥i~~@	1@� = ~H1	1;

£¤¥~H1 = "!�p22 � f0 (x; �)��"!Xn 12n2 (prfn (x; �)+rfn (x; �)p) sinn�++"2!A1+"2!Xn;l;n6=l 1l (l�n)rfl (x; �)rfl�n (x; �) cosn�++O �"3!��: (14)� ¬¥â¨¬, çâ® £ ¬¨«ìâ®­¨ ­ (14) á®¢¯ ¤ ¥â á äã­ª-æ¨¥© � ¬¨«ìâ®­  ~H1 , ª®â®à ï ¯®«ãç¥­  ¯®á«¥ ®áã-é¥áâ¢«¥­¨ï ª ­®­¨ç¥áª®£® ¯à¥®¡à §®¢ ­¨ï, § ¤ ­-­®£® äã­ªæ¨¥© F1 (12). �à¨¬¥­¥­¨¥ ¯à¥®¡à §®¢ -­¨ï U2 á ãç¥â®¬ à §«®¦¥­¨ï � ãá¤®àä eÂB̂e�Â = B̂ + hÂ; B̂i+ 12! hÂ; hÂ; B̂ii+ : : :==Xn 1n! hÂ hÂ; : : :hÂ; B̂i : : :ii­¥ ¯à¨¢®¤¨â ª ¢®§­¨ª­®¢¥­¨î ¯®¯à ¢®ª ª ¯®â¥­-æ¨ «ã A1 , â. ¥. ¢á¥ ç«¥­ë £ ¬¨«ìâ®­¨ ­  ~H2 , ­¥®¡à é îé¨¥áï ¢ ­ã«ì ¯à¨ ãáà¥¤­¥­¨¨ ¯® ¯¥à¨®-¤ã, ¨¬¥îâ ¡®«¥¥ ¢ëá®ª¨© ¯®àï¤®ª ¬ «®áâ¨ ¯® "! ,ç¥¬ A1 . � ª¨¬ ®¡à §®¬, £ ¬¨«ìâ®­¨ ­ ~H2 ¬®¦­®§ ¯¨á âì ¢ ¢¨¤¥~H2 = "! �p22 � f0 (x; �) + "2!A1 + "2!X2+O �"3!�� ;  ¬®¤¨ä¨æ¨à®¢ ­­ë© ¯®â¥­æ¨ « �� ®¯¨áë¢ ¥âáï¢ëà ¦¥­¨¥¬ ¢¨¤ �f0 (x; �)+ "2!Xn 14n2 [rfn (x; �)]2 (15)¨ ­¥ á®¤¥à¦¨â á¯¥æ¨ä¨ç¥áª¨å ª¢ ­â®¢ëå ¯®¯à ¢®ª.�âàãªâãà  ¯®â¥­æ¨ «  (15) ®¡áã¦¤ ¥âáï ¢ à ¡®-â¥ [17].3. �®«®¦¥­¨¥ ãà®¢­ï í­¥à£¨¨¢ ¬®¤¨ä¨æ¨à®¢ ­­®¬ ¯®â¥­æ¨ «¥ ���¯à¥¤¥«¨¬ ¯®«®¦¥­¨¥ ãà®¢­ï jm2i ¢ ¬®¤¨ä¨-æ¨à®¢ ­­®¬ ¯®â¥­æ¨ «¥ (15) ¢ á«ãç ¥ � � 1 ¤«ï®¤­®¬¥à­ëå á¨áâ¥¬, ¢ëç¨á«ïï ¬ âà¨ç­ë© í«¥¬¥­â¢¨¤ hm2j p22 � f0 (x; �)+ "2!Xn 14n2 [fn (x; �)]2 jm2i¨ ®£à ­¨ç¨¢ ïáì ç«¥­ ¬¨, ª¢ ¤à â¨ç­ë¬¨ ¯® ¯®«î:



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò6 27EKHm2 =Em + 14!2 ���1�V0!2 hmj f 00 �xa� jmi+V 20!4 hmjnf 00 �xa�o2 jmi�F 2;(16)£¤¥ Em | í­¥à£¨ï ­¥¢®§¬ãé¥­­®£® ãà®¢­ï jmi .�¤¥áì ãçâ¥­®, çâ® ¢ á«ãç ¥ � � 1 ¯®¯à ¢ª¨ fn (4)¨¬¥îâ ¢¨¤ fn = ��n2n�1n!f (n) + O ���n�1� (n 6= 0).�ëà ¦¥­¨¥ (16) § ¯¨á ­® ¢  â®¬­ëå ¥¤¨­¨æ å.�®¯®áâ ¢«ïï (7) ¨ (16), ¯®«ãç¨¬, çâ® ¯®«®¦¥­¨¥ãà®¢­ï ¢ ¯®â¥­æ¨ «¥ (15)  ¯¯à®ªá¨¬¨àã¥â ¢¥«¨ç¨­ãª¢ ¤à â¨ç­®£® èâ àª®¢áª®£® á¤¢¨£  ­¥¢ëà®¦¤¥­­®-£® ãà®¢­ï ¢ ¢ëá®ª®ç áâ®â­®¬ ¯®«¥ «¨­¥©­®© ¯®«ï-à¨§ æ¨¨ á â®ç­®áâìî ¤® !�6 .� ª«îç¥­¨¥�®à¬ «ì­ ï  ­ «®£¨ï ¬¥â®¤  �� ¨ ¬¥â®¤  ®áà¥¤-­¥­¨ï ¨á¯®«ì§®¢ ­  ¤«ï ¯®áâà®¥­¨ï ¢ëáè¨å ¯®¯à -¢®ª ª ¯à¨¡«¨¦¥­¨î ��.�®ª § ­®, çâ® ãç¥â ¯¥à¢®© ­¥¨áç¥§ îé¥© ¯®¯à ¢-ª¨ ª ¯®â¥­æ¨ «ã �� ¯® (
=!) ¢ á«ãç ¥ �� 1 ®¯à¥-¤¥«ï¥â ¬®¤¨ä¨æ¨à®¢ ­­ë© ¯®â¥­æ¨ « ��, ¯®«®¦¥-­¨¥ í­¥à£¥â¨ç¥áª¨å ãà®¢­¥© ¢ ª®â®à®¬  ¯¯à®ªá¨¬¨-àã¥â ¢¥«¨ç¨­ã ª¢ ¤à â¨ç­®£® èâ àª®¢áª®£® á¤¢¨£ ­¥¢ëà®¦¤¥­­®£® ãà®¢­ï ¢ ¢ëá®ª®ç áâ®â­®¬ ¯®«¥«¨­¥©­®© ¯®«ïà¨§ æ¨¨ á â®ç­®áâìî ¤® !�6 ¢ª«î-ç¨â¥«ì­®.�¢â®àë ¡« £®¤ à­ë �.�. � à ¯¥âï­ã, �.�. �®¯®-¢ã ¨ �.�. �¥¤®à®¢ã §  ¯®«¥§­ë¥ ®¡áã¦¤¥­¨ï.� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ ���� (£à ­â00-02-16046).
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