
ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 4. �. 42 { 48��� 539.3:534.2 ���������, ��������������� ���������� ���� �������������������������� �������������������������� ���������. �. ����������, �. �. �����������­áâ¨âãâ ¬¥å ­¨ª¨ ��� �à¬¥­¨¨, �à¥¢ ­�®«ãç¥­® 8.06.98 � �¥à¥á¬®âà¥­® 6.12.99�§ãç¥­ë ­¥ª®â®àë¥ ®á®¡¥­­®áâ¨ ¢®«­®¢ëå ¯à®æ¥áá®¢ ¢ ®£à ­¨ç¥­­ëå â®­ª¨å æ¨«¨­¤à¨ç¥áª¨å ®¡®«®çª å. �áá«¥¤®-¢ ­ ¢®¯à®á ® áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå ä®à¬ ª®«¥¡ ­¨© á «®ª «¨§ æ¨¥© ¢®§¬ãé¥­¨© ã á¢®¡®¤­®£®ªà ï ¯®«ã¡¥áª®­¥ç­®©­¥§ ¬ª­ãâ®© æ¨«¨­¤à¨ç¥áª®© ®¡®«®çª¨ á ¯à®¨§¢®«ì­®© £« ¤ª®© ­ ¯à ¢«ïîé¥©. �¤®«ì £à ­¨ç­ëå ®¡à §ãîé¨å § -¤ ¢ «¨áì ãá«®¢¨ï è à­¨à­®£® ®¯¨à ­¨ï. �áá«¥¤®¢ ­¨¥ ¯à®¢¥¤¥­® ¤«ï â®­ª®© ã¯àã£®© ¨§®âà®¯­®© ®¡®«®çª¨, ¤«ïª®â®à®© ¦¥áâª®áâì ­  ¨§£¨¡ à ¢­  ­ã«î (¡¥§¬®¬¥­â­ ï ®¡®«®çª ). �§«®¦¥­ ¬¥â®¤ ¯®áâà®¥­¨ï à¥è¥­¨ï á®®â¢¥â-áâ¢ãîé¥© £à ­¨ç­®© § ¤ ç¨. �®­ªà¥â­ë¥ ¢ëç¨á«¥­¨ï ¢ë¯®«­¥­ë ¤«ï ®¡®«®ç¥ª á ­ ¯à ¢«ïîé¥© ¢ ¢¨¤¥ ¯ à ¡®«ë. áà §«¨ç­®© ¢¥«¨ç¨­®© ªà¨¢¨§­ë. �áâ ­®¢«¥­ë £à ­¨æë ¨§¬¥­¥­¨ï ¯ à ¬¥âà®¢ ®¡®«®ç¥ª, ¯à¨ ª®â®àëå áãé¥áâ¢ãîâá®¡áâ¢¥­­ë¥ ª®«¥¡ ­¨ï á «®ª «¨§ æ¨¥© ¤¢¨¦¥­¨ï ã ªà ï ¢ á®¡áâ¢¥­­ëå ä®à¬ å ¨ ¯à¨¢¥¤¥­ë §­ ç¥­¨ï á®®â¢¥âáâ¢ã-îé¨å á®¡áâ¢¥­­ëå ç áâ®â.�¨¢ç¥­® ¤¥ïª÷ ®á®¡«¨¢®áâ÷ å¢¨«ì®¢¨å ¯à®æ¥á÷¢ ¢ ®¡¬¥¦¥­¨å â®­ª¨å æ¨«÷­¤à¨ç­¨å ®¡®«®­ª å. �®á«÷¤¦¥­® ¯¨â ­­ï¯à® ÷á­ã¢ ­­ï ®á®¡«¨¢¨å ä®à¬ ª®«¨¢ ­ì § «®ª «÷§ æ÷õî §¡ãà¥­ì ¡÷«ï ¢÷«ì­®£® ªà î ­ ¯÷¢­¥áª÷­ç¥­­®ù ­¥§ ¬ª­ãâ®ùæ¨«÷­¤à¨ç­®ù ®¡®«®­ª¨§ ¤®¢÷«ì­®î £« ¤ª®î­ ¯àï¬­¨æ¥î. �§¤®¢¦ £à ­¨ç­¨å â¢÷à­¨æì § ¤ ¢ «¨áìã¬®¢¨ è à­¨à­®-£® á¯¨à ­­ï. �®á«÷¤¦¥­­ï ¯à®¢¥¤¥­® ¤«ï â®­ª®ù ¯àã¦­®ù ÷§®âà®¯­®ù ®¡®«®­ª¨, ¤«ï ïª®ù ¦®àáâª÷áâì ­  §£¨­ ¤®à÷¢­îõ­ã«¥¢÷ (¡¥§¬®¬¥­â­  ®¡®«®­ª ). �¨ª« ¤¥­® ¬¥â®¤ ¯®¡ã¤®¢¨ à®§¢'ï§ªã ¢÷¤¯®¢÷¤­®ù £à ­¨ç­®ù § ¤ ç÷. �®­ªà¥â­÷ ®¡ç¨-á«¥­­ï ¢¨ª®­ ­÷ ¤«ï ®¡®«®­®ª § ­ ¯àï¬­¨æ¥î ¢ ¢¨£«ï¤÷ ¯ à ¡®«¨ § à÷§­®î ¢¥«¨ç¨­®î ªà¨¢¨­¨. �áâ ­®¢«¥­® £à ­¨æ÷§¬÷­¨ ¯ à ¬¥âà÷¢ ®¡®«®­®ª, ¯à¨ ïª¨å ÷á­ãîâì ¢« á­÷ ª®«¨¢ ­­ï § «®ª «÷§ æ÷õî àãåã ¡÷«ï ªà î ¢ ¢« á­¨å ä®à¬ å â ­ ¢¥¤¥­÷ §­ ç¥­­ï ¢÷¤¯®¢÷¤­¨å ¢« á­¨å ç áâ®â.Some speci�c features of the wave process in bounded thin cylindrical shells are considered. The problem of existenceof the peculiar forms of vibration with localization of disturbances near free edge of semi-in�nite open cylindrical shellwith arbitrary smooth directing curve is studied. Along the boundary rulings the simple support boundary conditions arespeci�ed. The investigation have been carried out for thin elastic shell when bending rigidity is vanishingly small (themoment free shell). The method of solution of the corresponding boundary problem is described. The calculations werecarried out for shells with directing curve in form of a parabola with di�erent values of curvature. The limits of the shellparameter changing are determined when the proper vibrations with localization of motion near edges in eigenforms exist.The corresponding eigenfrequency values are calculated.���������­®£¨¥  ªâã «ì­ë¥ ­ ãç­®-â¥å­¨ç¥áª¨¥ ¯à®¡«¥-¬ë á¢ï§ ­ë á ¨§ãç¥­¨¥¬ § ª®­®¬¥à­®áâ¥© ª®«¥¡ -­¨© ¨ à á¯à®áâà ­¥­¨ï ¢®«­ ¢ â¢¥à¤ëå ¤¥ä®à¬¨-àã¥¬ëå áà¥¤ å. � ­¨¬, ¢ ç áâ­®áâ¨, á«¥¤ã¥â ®â-­¥áâ¨ ¯à®¡«¥¬ë á¥©á¬®à §¢¥¤ª¨, í«¥ªâà®à §¢¥¤ª¨,¤¨­ ¬¨ª¨ í­¥à£¥â¨ç¥áª¨å á®®àã¦¥­¨© ¨ ¤à. �à¥¤¨à §«¨ç­ëå á®áâ ¢«ïîé¨å ¢®«­®¢®£® ¯®«ï ¢ ¦­®¥¯à¨ª« ¤­®¥ §­ ç¥­¨¥ ¨¬¥îâ â¥, ¤«ï ª®â®àëå ­ -¡«î¤ ¥âáï ­ ¨¬¥­ìè¥¥ § âãå ­¨¥ ¢ ¯à®æ¥áá¥ à á-¯à®áâà ­¥­¨ï. � á¢ï§¨ á íâ¨¬ ®á®¡ë© ¨­â¥à¥á¯à¥¤áâ ¢«ïîâ ¢®«­®¢ë¥ ¤¢¨¦¥­¨ï, «®ª «¨§®¢ ­-­ë¥ ã á¢®¡®¤­®© £à ­¨æë â¢¥à¤®£® â¥« . � ç «®¨áá«¥¤®¢ ­¨ï ã¯àã£¨å ¯®¢¥àå­®áâ­ëå ¢®«­ á¢ï§ -­® á à ¡®â®© �í«¥ï [1], ¢ ª®â®à®© ãáâ ­®¢«¥­® áã-é¥áâ¢®¢ ­¨¥ ã¯àã£¨å ¢®«­, à á¯à®áâà ­ïîé¨åáï¢¤®«ì á¢®¡®¤­®© £à ­¨æë ¯®«ã¯à®áâà ­áâ¢ , á  ¬-¯«¨âã¤®©, ¡ëáâà® ã¡ë¢ îé¥© á £«ã¡¨­®©. � ª¨¥¢®«­ë, ¢®§­¨ª îé¨¥ ¢ ã¯àã£¨å â¥« å à §«¨ç­®©£¥®¬¥âà¨¨, ®¡ëç­® ­ §ë¢ îâáï ¯®¢¥àå­®áâ­ë¬¨
¢®«­ ¬¨ â¨¯  �í«¥ï.�®«­ë, «®ª «¨§®¢ ­­ë¥ ¢¡«¨§¨ á¢®¡®¤­®© £à -­¨æë ¯®«ã¡¥áª®­¥ç­®© ¯« áâ¨­ª¨, ¨ ¢®«­ë ¢ ¯®-«ã¡¥áª®­¥ç­®© æ¨«¨­¤à¨ç¥áª®© ®¡®«®çª¥, § âãå -îé¨¥ ®â á¢®¡®¤­®£® â®àæ  ®¡®«®çª¨ ¢¤®«ì ­ ¯à -¢«¥­¨ï ¥¥ ®¡à §ãîé¨å â ª¦¥ ®â­®áïâáï ª ¯®¢¥àå-­®áâ­ë¬ ¢®«­ ¬ â¨¯  �í«¥ï [2, 3]. � ¬¥â¨¬, çâ®¢ ¯®«ã¡¥áª®­¥ç­®© ¯« áâ¨­ª¥, ª®£¤  ªà © § ªà¥¯-«¥­ ¨«¨ á¢®¡®¤­® ®¯¥àâ, «¨¡® ¨¬¥îâ ¬¥áâ® ãá«®-¢¨ï áª®«ì§ïé¥£® ª®­â ªâ , «®ª «¨§®¢ ­­®© ¢®«­ë­¥ áãé¥áâ¢ã¥â [4]. � á«ãç ¥ ¯®«ã¡¥áª®­¥ç­®© ¯« -áâ¨­ª¨ á® á¢®¡®¤­®© £à ­¨æ¥© ­¥§ ¢¨á¨¬® ¤àã£ ®â¤àã£  áãé¥áâ¢ãîâ ¯« ­ à­ë¥ ¨ ¨§£¨¡­ë¥ ¢®«­ë,«®ª «¨§®¢ ­­ë¥ ¢¡«¨§¨ £à ­¨æë ¯« áâ¨­ª¨ [4, 5].�à¨ ¨áªà¨¢«¥­¨¨ ¯« áâ¨­ª¨ ¤¢  ãª § ­­ëå â¨¯ ¤¢¨¦¥­¨ï ®ª §ë¢ îâáï á¢ï§ ­­ë¬¨, ¤ ¢ ï ­ ç «®¤¢ã¬ ­®¢ë¬ â¨¯ ¬ «®ª «¨§®¢ ­­ëå ã ªà®¬ª¨ ¢®«­(¯à¥¨¬ãé¥áâ¢¥­­® ¨§£¨¡­ëå ¨ ¯à¥¨¬ãé¥áâ¢¥­­®â ­£¥­æ¨ «ì­ëå). � ­ áâ®ïé¥¥ ¢à¥¬ï ¢¥¤ãâáï ¨á-á«¥¤®¢ ­¨ï á æ¥«ìî ®¯à¥¤¥«¥­¨ï ¢«¨ï­¨ï ªà¨¢¨§­ë¯®¢¥àå­®áâ¨ ­  á®¡áâ¢¥­­ë¥ ç áâ®âë (¤«ï ®£à ­¨-42 c
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ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 4. �. 42 { 48ç¥­­ëå ®¡« áâ¥©) ¨«¨ ä §®¢ë¥ áª®à®áâ¨ ¯®¢¥àå-­®áâ­ëå ¢®«­ â¨¯  �í«¥ï [6 {10].� ¤ ­­®© à ¡®â¥ ¢ë¤¥«ïîâáï ¤®áâ â®ç­ë¥ ãá«®-¢¨ï, ¯à¨ ª®â®àëå áãé¥áâ¢ãîâ á®¡áâ¢¥­­ë¥ ª®«¥-¡ ­¨ï, íªá¯®­¥­æ¨ «ì­® § âãå îé¨¥ ®â á¢®¡®¤-­®£® â®àæ  ¯®«ã¡¥áª®­¥ç­®© ­¥§ ¬ª­ãâ®© æ¨«¨­-¤à¨ç¥áª®© ®¡®«®çª¨ á ¯à®¨§¢®«ì­®© £« ¤ª®© ­ -¯à ¢«ïîé¥©. �à¥¤¯®« £ ¥âáï, çâ® ®¡®«®çª  è à-­¨à­® ®¯¨à ¥âáï ­  ¤¢¥ ®¡à §ãîé¨¥, ¨ ¥¥ ¦¥áâ-ª®áâì ­  ¨§£¨¡ à ¢­  ­ã«î (¡¥§¬®¬¥­â­ ï ®¡®-«®çª ). � ª¨¬ ®¡à §®¬, à á¯à®áâà ­¥­¨¥ ¯®¢¥àå-­®áâ­ëå ¢®«­ ¢ ­¥§ ¬ª­ãâ®© ®¡®«®çª¥ ¯à¨¢®¤¨âª ¢®§­¨ª­®¢¥­¨î á¯¥æ¨ä¨ç¥áª¨å á®¡áâ¢¥­­ëå ª®-«¥¡ ­¨© ¤ ¦¥ ¢ ¯®«ã¡¥áª®­¥ç­ëå æ¨«¨­¤à¨ç¥áª¨å®¡®«®çª å á ¢ëà ¦¥­­®© «®ª «¨§ æ¨¥© ª®«¥¡ ­¨©¢ á®¡áâ¢¥­­®© ä®à¬¥ ¢¡«¨§¨ ªà ï ®¡®«®çª¨. �«ïæ¨«¨­¤à¨ç¥áª¨å ®¡®«®ç¥ª á ­ ¯à ¢«ïîé¨¬¨y = ba�2(2ax� x2); 0 � x � 2a; (1)¯à¨¢¥¤¥­ë ¯à¨¡«¨¦¥­­ë¥ §­ ç¥­¨ï ¡¥§à §¬¥à­®©å à ªâ¥à¨áâ¨ª¨ á®¡áâ¢¥­­®© ç áâ®âë ¯à¨ á«¥¤ã-îé¨å §­ ç¥­¨ïå ¯ à ¬¥âà®¢: a=1, b=2 ¨ a=10,b=1. �¨á«¥­­ë©  ­ «¨§ ¯®ª §ë¢ ¥â, çâ® ¯à¨ ã¢¥-«¨ç¥­¨¨ ªà¨¢¨§­ë ­ ¯à ¢«ïîé¥© ªà¨¢®© æ¨«¨­-¤à¨ç¥áª®© ®¡®«®çª¨ ã¢¥«¨ç¨¢ îâáï ¯¥à¢ë¥ ç áâ®-âë á®¡áâ¢¥­­ëå ª®«¥¡ ­¨©.1. ���������� ������ � ������������������ áá¬ âà¨¢ îâáï á¢®¡®¤­ë¥ ª®«¥¡ ­¨ï ­¥§ -¬ª­ãâ®© ¯®«ã¡¥áª®­¥ç­®© æ¨«¨­¤à¨ç¥áª®© ®¡®«®ç-ª¨ 0���+1, â ª®©, ã ª®â®à®© ®¡à §ãîé¨¥ ®à-â®£®­ «ì­ë ªà î ®¡®«®çª¨. �ë¡®à á¨áâ¥¬ ª®®à-¤¨­ â ¨ ¢®§¬®¦­ ï ä®à¬  ®¡®«®çª¨ ¯®ª § ­ë ­ à¨áã­ª¥. �à¥¤¯®« £ ¥âáï, çâ® ª¢ ¤à â ªà¨¢¨§­ë­ ¯à ¢«ïîé¥© ªà¨¢®© ¬®¦­® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥á«¥¤ãîé¥£® áå®¤ïé¥£®áï àï¤  �ãàì¥:R�2 = k2�r02 + 1Xm=1 rm cos km��;1Xm=0 jrmj < +1;k = 2�=s; 0 < � < s: (2)�¤¥áì � { â¥ªãé ï ¤«¨­  ¤ã£¨ ­ ¯à ¢«ïîé¥© ªà¨-¢®©; s { ¯®«­ ï ¤«¨­  ­ ¯à ¢«ïîé¥© ªà¨¢®© ¬¥¦¤ãè à­¨à­® ®¯¥àâë¬¨ ®¡à §ãîé¨¬¨.� ª ç¥áâ¢¥ ¨áå®¤­ëå ãà ¢­¥­¨©, ®¯¨áë¢ îé¨åª®«¥¡ ­¨ï ®¡®«®çª¨, ¨á¯®«ì§ãîâáï ãà ¢­¥­¨ï, ª®-â®àë¥ á®®â¢¥âáâ¢ãîâ â¥å­¨ç¥áª®© â¥®à¨¨ æ¨«¨­-¤à¨ç¥áª¨å ®¡®«®ç¥ª [11] ¨ § ¯¨á ­ë ¢ ¢ë¡à ­­ëå

�¨áã­®ª. �¥§ ¬ª­ãâ ï æ¨«¨­¤à¨ç¥áª ï ®¡®«®çª ªà¨¢®«¨­¥©­ëå ª®®à¤¨­ â å �, �:�@2u1@�2 � 1� �2 @2u1@�2 ��1 + �2 @2u2@�@� + �R @u3@� = �u1;�1� �2 @2u2@�2 � @2u2@�2 ��1 + �2 @2u1@�@� + @@� �u3R � = �u2;� 1R @u2@� � �R @u1@� + u3R2 = �u3: (3)�¤¥áì u1, u2, u3 { ¯à®¥ªæ¨¨ ¢¥ªâ®à  á¬¥é¥­¨©, á®-®â¢¥âáâ¢¥­­® ¢ ­ ¯à ¢«¥­¨ïå �, � ¨ ­®à¬ «¨ ª ¯®-¢¥àå­®áâ¨ ®¡®«®çª¨;� = (1� �2)!2�=E; (4)£¤¥ � { ¯«®â­®áâì; E { ¬®¤ã«ì �­£ ; � { ª®íää¨-æ¨¥­â �ã áá®­  ¬ â¥à¨ «  ®¡®«®çª¨; ! { ã£«®¢ ïç áâ®â .�à ­¨ç­ë¥ ãá«®¢¨ï ­  ªà ïå ®¡®«®çª¨ ®¯à¥¤¥«ï-îâáï á«¥¤ãîé¨¬¨ ¢ëà ¦¥­¨ï¬¨:u1����0;s = @u2@� + �@u1@� � u3R ����0;s = 0; (5)@u1@� + @u2@� �����=0 == @u1@� + ��@u2@� � u3R ������=0 = 0;3Xj=1 jujj�����!+1 = 0; (6)£¤¥ á®®â­®è¥­¨ï (5) ¢ëà ¦ îâ ãá«®¢¨ï è à­¨à-­®£® § ªà¥¯«¥­¨ï ¯® ®¡à §ãîé¨¬ �=0 ¨ �=s,  �. �. �ã«£ § àï­, �. �. �ã«£ § àï­ 43



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 4. �. 42 { 48ãá«®¢¨ï (6) ï¢«ïîâáï ãá«®¢¨ï¬¨ á¢®¡®¤­®£® ªà ï¯à¨ �=0 ¨ ãá«®¢¨ï¬¨ ã¡ë¢ ­¨ï ¢®§¬ãé¥­¨© ¯à¨�!+1 á®®â¢¥âáâ¢¥­­®.2. ��������� �������������� ���-�������� �������ä®à¬ã«¨à®¢ ­­ ï £à ­¨ç­ ï § ¤ ç  ï¢«ï¥âáï¯® áãé¥áâ¢ã § ¤ ç¥© ­  á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï ¢­¥®£à ­¨ç¥­­®© ®¡« áâ¨. �®áª®«ìªã à¥çì ¨¤¥â ®¢®«­®¢ëå ¯à®æ¥áá å ¢ ¬¥å ­¨ç¥áª®¬ ®¡ê¥ªâ¥ ¡¥§ãç¥â  § âãå ­¨ï ¢ ¬ â¥à¨ «¥ â®, áâà®£® £®¢®-àï, ãá«®¢¨¥ ­  ¡¥áª®­¥ç­®áâ¨ ¢ á®®â­®è¥­¨ïå (6)á«¥¤®¢ «® ¡ë § ¬¥­¨âì ãá«®¢¨¥¬ ¨§«ãç¥­¨ï. �®-áª®«ìªã ¬ë ¨­â¥à¥áã¥¬áï ¢®«­®¢ë¬¨ ¤¢¨¦¥­¨ï-¬¨, ­¥ á¢ï§ ­­ë¬¨ á ¯¥à¥­®á®¬ í­¥à£¨¨ ­  ¡¥á-ª®­¥ç­®áâì, ãª § ­­®¥ ãá«®¢¨¥ ¢ á®®â­®è¥­¨ïå (6)¬®¦­® ¨á¯®«ì§®¢ âì ¤«ï ®â¡®à  á®®â¢¥âáâ¢ãîé¨åá®¡áâ¢¥­­ëå ç¨á¥«.�«ï ¤¥â «ì­®£®  ­ «¨§  à §à¥è¨¬®áâ¨ à áá¬ -âà¨¢ ¥¬®© £à ­¨ç­®© § ¤ ç¨ á«¥¤ã¥â ¤®¯®«­¨-â¥«ì­® ¢¢¥áâ¨ ­¥ª®â®àë¥ ¯®­ïâ¨ï. �«ï ¯ àë¢¥ªâ®à-äã­ªæ¨© f (j)(�; �)=(u(j)1 ; u(j)2 ; u(j)3 ), j=1; 2,¢¢¥¤¥¬ ¯®­ïâ¨¥ áª «ïà­®£® ¯à®¨§¢¥¤¥­¨ï ¯® ä®à-¬ã«¥ �f (1); f (2)�= +1Z0 sZ0 3Xk=1u(1)k �u(2)k d�d�: (7)�¡®§­ ç¨¬ ç¥à¥§ L0 ®¯¥à â®à, á®®â¢¥âáâ¢ãî-é¨© «¥¢®© ç áâ¨ á¨áâ¥¬ë ãà ¢­¥­¨© (3), ¯¥à-¢®­ ç «ì­® ®¯à¥¤¥«¥­­ë© ­  £« ¤ª¨å ¢¥ªâ®à-äã­ªæ¨ïå f=(u1; u2; u3), ã¤®¢«¥â¢®àïîé¨å ãá«®-¢¨ï¬ (5) ¨ (6). �¥âàã¤­® ¯à®¢¥à¨âì, çâ® ¤«ï â ª¨å¢¥ªâ®à-äã­ªæ¨© ¢ë¯®«­ï¥âáï á®®â­®è¥­¨¥�L0f (1); f (2)�= �f (1); L0f (2)�: (8)�®«¥¥ â®£®, ¤«ï «î¡®© äã­ªæ¨¨ f =(u1; u2; u3),ã¤®¢«¥â¢®àïîé¥© ãá«®¢¨ï¬ (5) ¨ (6), ¨¬¥¥â ¬¥áâ®­¥à ¢¥­áâ¢® �L0f; f�� 0 (9)(á¬. [12, áâà. 45]). �§ ­¥à ¢¥­áâ¢  (9) á«¥-¤ã¥â, çâ® á § ¤ ç¥© ­  á®¡áâ¢¥­­ë¥ §­ ç¥-­¨ï (3), (5), (6) ¬®¦­® á¢ï§ âì ­¥®âà¨æ â¥«ì­®®¯à¥¤¥«¥­­ë© á ¬®á®¯àï¦¥­­ë© ®¯¥à â®à (à á-è¨à¥­¨¥ ¯® �à¨¤à¨åáã ®¯¥à â®à  L0, á¬. [11],  â ª¦¥ [13, áâà. 350]), ¤«ï ª®â®à®£® ¢ ¤ «ì­¥©è¥¬á®åà ­¨¬ ®¡®§­ ç¥­¨¥ L0. �ª ¦¥¬, çâ® ¯à¨ à á-è¨à¥­¨¨ ¯® �à¨¤à¨åáã ª ®¡« áâ¨ ®¯à¥¤¥«¥­¨ï ®¯¥-à â®à  ¢ ®¡é¥¬ á«ãç ¥ ¤®¡ ¢«ïîâáï äã­ªæ¨¨, ¬¥-­¥¥ £« ¤ª¨¥, ç¥¬ á®¡áâ¢¥­­ë¥ äã­ªæ¨¨ ¨áå®¤­®£®

®¯¥à â®à . �âáë« ï ç¨â â¥«ï ª à¥§ã«ìâ â ¬, ¯®-«ãç¥­­ë¬ ¢ à ¡®â å [11{13], § ¬¥â¨¬, çâ® ¢ á®-®â¢¥âáâ¢¨¨ á ®¯à¥¤¥«¥­¨¥¬, ¯à¨­ïâë¬ ¢ â¥®à¨¨á ¬®á®¯àï¦¥­­ëå ®¯¥à â®à®¢, ç¨á«® � ¥áâì â®ç-ª  á¯¥ªâà  ®¯¥à â®à  L0, ¥á«¨ ­¥®¤­®à®¤­®¥ ãà ¢-­¥­¨¥ (L0��I)f =g, £¤¥ I { ¥¤¨­¨ç­ë© ®¯¥à â®à,¨¬¥¥â à¥è¥­¨¥ ¨§ ®¡« áâ¨ ®¯à¥¤¥«¥­¨ï ®¯¥à â®-à  L0 ­¥ ¯à¨ ¢áïª®© ¯à ¢®© ç áâ¨ g, áã¬¬¨àã¥¬®©á ª¢ ¤à â®¬ ­  ¬­®¦¥áâ¢¥ [0; s]� [0;+1). �á«¨� ï¢«ï¥âáï á®¡áâ¢¥­­ë¬ §­ ç¥­¨¥¬ L0, â. ¥. ¯à¨­¥ª®â®à®¬ ­¥­ã«¥¢®¬ f0 ¨¬¥¥¬ (L0��I)f0=0, â®­¥®¤­®à®¤­®¥ ãà ¢­¥­¨¥ ­¥à §à¥è¨¬®, ­ ¯à¨¬¥à,¯à¨ g=f0. �«¥¤®¢ â¥«ì­®, á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï¢á¥£¤  ï¢«ïîâáï â®çª ¬¨ á¯¥ªâà . �¨á«® � ­ §ë-¢ ¥âáï â®çª®© ¤¨áªà¥â­®£® á¯¥ªâà , ¥á«¨ ®­® ¨§®-«¨à®¢ ­® ®â ¤àã£¨å â®ç¥ª á¯¥ªâà  ¨ ¥¬ã ®â¢¥ç -¥â «¨èì ª®­¥ç­®¥ ç¨á«® «¨­¥©­® ­¥§ ¢¨á¨¬ëå á®¡-áâ¢¥­­ëå äã­ªæ¨©. �á¥ ®áâ «ì­ë¥ â®çª¨ á¯¥ªâà (­ ¯à¨¬¥à, ¯à¥¤¥«ì­ë¥ â®çª¨ ¤¨áªà¥â­®£® á¯¥ª-âà , â®çª¨ á¯¥ªâà , § ¯®«­ïîé¨¥ ¨­â¥à¢ «ë ¢¥-é¥áâ¢¥­­®© ®á¨), ¯à¨­ïâ® ­ §ë¢ âì â®çª ¬¨ áã-é¥áâ¢¥­­®£® ¨«¨ ­¥¯à¥àë¢­®£® á¯¥ªâà .�¯¥ªâà ®¯¥à â®à  L0 ­¥ ï¢«ï¥âáï ç¨áâ® ¤¨á-ªà¥â­ë¬ [12,14]. �ª §ë¢ ¥âáï, çâ® ¯à¨ «î¡ëå á -¬®á®¯àï¦¥­­ëå £à ­¨ç­ëå ãá«®¢¨ïå, ®¯¥à â®àë,¯®à®¦¤¥­­ë¥ á¨áâ¥¬®© (3), ¨¬¥îâ ãç áâ®ª ­¥¯à¥-àë¢­®£® á¯¥ªâà , á®¢¯ ¤ îé¨© á ®âà¥§ª®¬ [0; �0] {¬­®¦¥áâ¢®¬ §­ ç¥­¨© äã­ªæ¨¨
(�; �) = (1� �2) cos4 �R�2(�);0 � � � s; 0 � � � 2�: (10)�®ï¢«¥­¨¥ íâ®£® ãç áâª  ­¥¯à¥àë¢­®£® á¯¥ªâà ï¢«ï¥âáï á«¥¤áâ¢¨¥¬ ­ àãè¥­¨ï í««¨¯â¨ç­®áâ¨á¨áâ¥¬ë (3) ¯® �ã£«¨áã {�¨à¥­¡¥à£ã.3. ����� � ������ ������������-������� ����������«ï ¯®á«¥¤ãîé¨å ¢ëç¨á«¥­¨© á¨áâ¥¬ã ãà ¢­¥-­¨© (3) æ¥«¥á®®¡à §­® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥�u1 = �@3w@�3 � @3w@�@�2 + 2��1� � @w@� ;�u2 = @3w@�3 + (2 + �) @3w@�2@� + 2�1� � @w@� ;�R�2@u2@� � �R�2@u1@� + R�2w = �w (11)(á¬. [15]), £¤¥ w=u3=R,   ®¯¥à â®à � ¢ëà ¦ ¥âáïç¥à¥§ ®¯¥à â®à � ¯« á  � á«¥¤ãîé¨¬ ®¡à §®¬:� = ��+ 3� �1� ���+ 2�2(1 � �) : (12)44 �. �. �ã«£ § àï­, �. �. �ã«£ § àï­



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 4. �. 42 { 48�¥è¥­¨¥ á¨áâ¥¬ë (11), ã¤®¢«¥â¢®àïîé¥¥ ãá«®-¢¨ï¬ (5), ¨é¥¬ ¢ ¢¨¤¥u1 = exp(k��) 1Xm=1um sin km�;u2 = exp(k��) 1Xm=1 vm cos km�;w = exp(k��) 1Xm=1wm sin km�: (13)�à¨ íâ®¬ â®¦¤¥áâ¢¥­­® ¢ë¯®«­ïîâáï ãá«®¢¨ïè à­¨à­®£® ®¯¨à ­¨ï ­  ªà ïå �=0 ¨ �=s.�®¤áâ ¢¨¬ ¢ëà ¦¥­¨ï (13) ¢ á¨áâ¥¬ã (11). �§¯¥à¢ëå ¤¢ãå ãà ¢­¥­¨© (11), ¯à¨à ¢­¨¢ ï á®®â-¢¥âáâ¢ãîé¨¥ ª®íää¨æ¨¥­âë ¯®«ãç¥­­ëå âà¨£®­®-¬¥âà¨ç¥áª¨å àï¤®¢, ¯®«ãç¨¬kcmum = �amwm;kcmvm = mbmwm;am = ��2 +m2 + ��2;bm = (2 + �)�2 �m2 + �2;�2 = 2�= �(1� �)k2� ;cm = (�2 �m2)2 + (�2 �m2)(3 � �)=2�2++ (1� �)=2�4;m = 1;+1: (14)�§ âà¥âì¥£® ãà ¢­¥­¨ï (11), ãç¨âë¢ ï á®®â­®è¥-­¨ï (14) ¨ ¯à ¢¨«  ã¬­®¦¥­¨ï âà¨£®­®¬¥âà¨ç¥-áª¨å àï¤®¢ (á¬. [16, áâà. 592]), ¯®«ãç ¥¬ ¡¥áª®­¥ç-­ãî á¨áâ¥¬ã ãà ¢­¥­¨©�Am(r0 � r2m) � (1� �)�2�wm++ 1Xn=1;n6=mAn(rjm�nj � rm+n)wn = 0;m = 1;+1; (15)£¤¥An = (cn + n2bn � ��2an)=cn; n = 1;+1: (16)� ª ª ª ¢ ®¡« áâ¨ ®¯à¥¤¥«¥­¨ï An ¨¬¥¥¬An=O(1=n2), £¤¥ ª®­áâ ­â  ¢ O-ç«¥­¥ ­¥ § ¢¨á¨â®â n, â®, ãç¨âë¢ ï ¯à¥¤áâ ¢«¥­¨¥ (2) ¨ â®â ä ªâ,çâ® 1Xn=1 jAnj < +1;

¯®«ãç ¥¬1Xn;m=1 jAnj�jrjm�njj+ jrm+nj� �� 3� 1Xm=0 jrmj�� 1Xn=1 jAnj� < +1: (17)�«¥¤®¢ â¥«ì­®, ¡¥áª®­¥ç­ë© ®¯à¥¤¥«¨â¥«ì á¨áâ¥-¬ë (15) ¯à¨ «î¡ëå ª®¬¯«¥ªá­ëå �2= [0; �0] ¨ � ¢®¡« áâ¨ ®¯à¥¤¥«¥­¨ï ª®íää¨æ¨¥­â®¢ (16) ®â­®á¨â-áï ª ¨§¢¥áâ­®¬ã ª« ááã áå®¤ïé¨åáï ®¯à¥¤¥«¨â¥-«¥© { ª ­®à¬ «ì­ë¬ ®¯à¥¤¥«¨â¥«ï¬ [17]. �â®¡ëá¨áâ¥¬  (15) ¨¬¥«  ­¥âà¨¢¨ «ì­®¥ à¥è¥­¨¥, ­¥®¡-å®¤¨¬® ¨ ¤®áâ â®ç­®, çâ®¡ë ¥¥ ®¯à¥¤¥«¨â¥«ì à ¢-­ï«áï ­ã«î: M (�; �; �) = 0: (18)�ãáâì �j ; j=1; 2 { à §«¨ç­ë¥ ª®à­¨ ãà ¢­¥-­¨ï (18) á ®âà¨æ â¥«ì­ë¬¨ ¤¥©áâ¢¨â¥«ì­ë¬¨ ç -áâï¬¨,   (w(j)1 ; w(j)2 ; : : : ; w(j)m ; : : :), j=1; 2 ï¢«ïîâáï­¥âà¨¢¨ «ì­ë¬¨ à¥è¥­¨ï¬¨ á¨áâ¥¬ë (15) ¯à¨ �j ,j=1; 2 á®®â¢¥âáâ¢¥­­®. �à¥¤áâ ¢¨¬ à¥è¥­¨¥ § -¤ ç¨ (5), (6) (11) ¢ ¢¨¤¥ui = u(1)i + u(2)i ; i = 1; 2;w = w(1) +w(2): (19)�®£¤  à¥è¥­¨ï á¨áâ¥¬ë (11) ¯à¨ �j, j=1; 2 ¨¬¥îâ¢¨¤ (13). �ç¨âë¢ ï £à ­¨ç­ë¥ ãá«®¢¨ï (6), ¯à¨å®-¤¨¬ ª á¨áâ¥¬¥ ãà ¢­¥­¨©2Xj=1 R(m)1jc(j)m w(j)m = 0;2Xj=1 R(m)2jc(j)m w(j)m = 0;m = 1;+1; (20)£¤¥ R(m)1j = �2ja(j)m � �m2b(j)m � �c(j)m ;R(m)2j = m�j(a(j)m + b(j)m ); (21)  a(j)m , b(j)m , c(j)m { §­ ç¥­¨ï am, bm, cm ¨§ (14)¯à¨ �=�j, j=1; 2 á®®â¢¥âáâ¢¥­­®. �â®¡ë á¨áâ¥-¬  (20) ¨¬¥«  ­¥âà¨¢¨ «ì­®¥ à¥è¥­¨¥, ¤®áâ â®ç-­®, çâ®¡ë á®¢®ªã¯­®áâì ãà ¢­¥­¨©jR(m)ij j2i;j=1 = 0; m = 1;+1 (22)¢­¥ ®âà¥§ª  [0; �0] ¨ ¢ ®¡« áâ¨ ®¯à¥¤¥«¥­¨ï ª®íä-ä¨æ¨¥­â®¢ (16) ¨¬¥«  ­¥ª®â®à®¥ à¥è¥­¨¥ �. �à ¢-�. �. �ã«£ § àï­, �. �. �ã«£ § àï­ 45



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 4. �. 42 { 48­¥­¨ï (22) íª¢¨¢ «¥­â­ë ãà ¢­¥­¨ï¬�1�21�22 + �2�1�2 + �3 ��21 + �22�+ �4 = 0;m = 1;+1 (23)£¤¥ �1 = 2(2(1 + �)m2 � ��2);�2 = ��2(2m2 + ��2);�3 = 2��2(m2 � �2);�4 = ��4(m2 � �2): (24)� ¬¥â¨¬, çâ® ¢ á«ãç ¥ R�1(�)�0 ¤«ï  ­ «®£¨ç-­®© § ¤ ç¨ ¨¬¥¥¬ �21 = m2 � �2;�22 = m2 � (1� �)=2�2; (25)  ãà ¢­¥­¨ï (23) ¯à¥®¡à §ãîâáï ª ¢¨¤ã(2� �2=m2)4 = 16(1� �2=m2)���1� (1� �)=2�2=m2�;m = 1;+1; (26)á®®â¢¥âáâ¢ãîé¥¬ã ãà ¢­¥­¨ï¬ �í«¥ï ¤«ï ¯« -áâ¨­ª¨ { ¯®«®áë. � ª¨¬ ®¡à §®¬, ¤®ª § ­® á«¥¤ã-îé¥¥ ãâ¢¥à¦¤¥­¨¥: ¥á«¨ R�2(�)n�3 ¬®¦­® ¯à¥¤-áâ ¢¨âì ¢ ¢¨¤¥ (2) ¨ �2= [0; �0], â® ãà ¢­¥­¨ï (23)ï¢«ïîâáï å à ªâ¥à¨áâ¨ç¥áª¨¬¨ ãà ¢­¥­¨ï¬¨ § -¤ ç¨ (3), (5), (6), £¤¥ �1 ¨ �2 { à §«¨ç­ë¥ ª®à­¨ãà ¢­¥­¨ï (18) á ®âà¨æ â¥«ì­ë¬¨ ¤¥©áâ¢¨â¥«ì­ë-¬¨ ç áâï¬¨.4. ������� ������� á¢ï§¨ á ­ «¨ç¨¥¬ ¡¥áª®­¥ç­®£® ç¨á«  ¯®«î-á®¢ ã ª®íää¨æ¨¥­â®¢ á¨áâ¥¬ë (15), ¢ ®¡é¥¬ á«ã-ç ¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (18) ¯à¥¤áâ ¢«ï¥â á«®¦­ãî§ ¤ çã. �®íâ®¬ã à áá¬®âà¨¬ á«¥¤ãîé¨© ç áâ­ë©á«ãç ©: R�2 = k2(r0=2 + r1 cos k�): (27)� íâ®¬ á«ãç ¥ ª ¦¤®¥ ãà ¢­¥­¨¥ á¨áâ¥¬ë (15) á®-¤¥à¦¨â âà¨ ­¥¨§¢¥áâ­ë¥ ¨, á«¥¤®¢ â¥«ì­®, ¬®¦¥â¡ëâì ¯à¥®¡à §®¢ ­® ª ¢¨¤ãr1pm�1cmcm+1wm�1 + qmcm�1cm+1wm++r1pm+1cm�1cmwm+1 = 0;m = 1;+1 (28)

£¤¥ ª®íää¨æ¨¥­âë ï¢«ïîâáï ¬­®£®ç«¥­ ¬¨ ®â­®-á¨â¥«ì­® �2 ¨ �2:pn = cn + n2bn � ��2an;qn = r0pn � (1� �)�2cn;n = 1;+1 (29)� ª ª ª ®¯à¥¤¥«¨â¥«ì á¨áâ¥¬ë (28) ®â­®á¨âáï ª­®à¬ «ì­®¬ã â¨¯ã, â® ¤«ï ­ å®¦¤¥­¨ï ­¥­ã«¥¢®£®à¥è¥­¨ï ¯à¨à ¢­ï¥¬ ª ­ã«î ¥¥ ®¯à¥¤¥«¨â¥«ì:D(�2; �; r1; r0; �) = 0: (30)�à ¢­¥­¨¥ (30) ãáâ ­ ¢«¨¢ ¥â äã­ªæ¨®­ «ì­ãî§ ¢¨á¨¬®áâì �2=g(�; r1; �1; r0; �). � ï¢­®© ä®à-¬¥ íâã § ¢¨á¨¬®áâì ¬®¦­® ãáâ ­®¢¨âì á«¥¤ãîé¨¬®¡à §®¬. �®§ì¬¥¬ ãá¥ç¥­­ë© ®¯à¥¤¥«¨â¥«ì ¨§ D¯à¨ ª®­¥ç­®¬ m ¨ ¯à¨à ¢­ï¥¬ ¥£® ª ­ã«î:Dm(�2; �; r1; r0; �) = 0: (31)� ©¤¥¬ �m, ï¢«ïîé¥¥áï à¥è¥­¨¥¬ ãà ¢­¥­¨ï (31).�®ç­®¥ à¥è¥­¨¥ ¯®«ãç ¥âáï ¨§ �m ¯à¨ m!1.� áªàë¢ ï ®¯à¥¤¥«¨â¥«ì Dm ¯® í«¥¬¥­â ¬ ¯®á«¥¤-­¥£® áâ®«¡æ  ¨«¨ áâà®ª¨, ¯®«ãç ¥¬ á«¥¤ãîéãî à¥-ªãàà¥­â­ãî ¯®á«¥¤®¢ â¥«ì­®áâì:D1=q1c2;D2=(q2D1�r21p1p2)c1c2c3;Dm=(qmDm�1�r21pm�1pmcm�2cmDm�2)��cm�1cm+1; m=3;+1: (32)�¯à ¢¥¤«¨¢® á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥: ¯à¨ ä¨ª-á¨à®¢ ­­®¬ m�2 ¨ ¯à¨ ãá«®¢¨ïår21 � 1; �0 < � < (1� �)=2m2k2 (33)ãà ¢­¥­¨¥ (30) ¨¬¥¥â ä®à¬ «ì­ë¥ à¥è¥­¨ï ¢¨¤ �2j = ��(m)j �2 + �(m)j r21 + �(m)j r41 + : : : ;j = 1; 2; (34)£¤¥ �(m)j { ª®à­¨ ãà ¢­¥­¨ï qm=0,  �(m)j = (qm�1pm+1+qm+1pm�1)pmqm�1qm+1q0m �����=�(m)j ;j=1; 2: (35)�¥©áâ¢¨â¥«ì­®, «¥£ª® ¯à®¢¥à¨âì, çâ® ¯à¨ ãá«®¢¨-ïå (33) ãà ¢­¥­¨¥ ¨¬¥¥â ¤¢  ¯®«®¦¨â¥«ì­ëå ª®à-­ï: �2=(�(m)j )2, j=1; 2. �­ ç¥­¨ï �2, ï¢«ïîé¨¥-áï ª®à­ï¬¨ ãà ¢­¥­¨ï Dm+1(�2; r1)=0 ¢ §®­¥ (33),46 �. �. �ã«£ § àï­, �. �. �ã«£ § àï­



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 4. �. 42 { 48� ¡«. 1. � à ªâ¥à¨áâ¨ª¨ § âãå ­¨ï ¨ á®¡áâ¢¥­­ë¥ ç áâ®âë ®¡®«®çª¨á ¯ à ¬¥âà ¬¨ a=2, b=1, s�4:5917, r0�0:137056, r1��0:055066m R�2 � k2r0=2 R�2 � k2(r0=2 + r1 cos k�)k�1=m k�2=m �=m k�1=m k�2=m �=m2 �0:5016 �1:2559 0.92397 �0:5033 �1:2449 0.922763 �0:5210 �1:2029 0.92144 �0:5205 �1:2061 0.921794 �0:5283 �1:1841 0.92055 �0:5291 �1:1815 0.920365 �0:5318 �1:1754 0.92014 �0:5345 �1:1658 0.9193210 �0:5366 �1:1636 0.91959 �0:5363 �1:1646 0.91967100 �0:5382 �1:1597 0.91940 �0:5382 �1:1597 0.91940� ¡«. 2. � à ªâ¥à¨áâ¨ª¨ § âãå ­¨ï ¨ á®¡áâ¢¥­­ë¥ ç áâ®âë ®¡®«®çª¨á ¯ à ¬¥âà ¬¨ a=10, b=1, s�20:1325, r0�0:007898, r1��0:000188m R�2 � k2r0=2 R�2 � k2(r0=2 + r1 cos k�)k�1=m k�2=m �=m k�1=m k�2=m �=m2 �0:1222 �0:2658 0.91967 �0:1222 �0:2658 0.919673 �0:1225 �0:2651 0.91952 �0:1225 �0:2651 0.919524 �0:1226 �0:2648 0.91947 �0:1226 �0:2648 0.919475 �0:1227 �0:2647 0.91944 �0:1227 �0:2647 0.9194410 �0:1227 �0:2645 0.91941 �0:1227 �0:2645 0.91941100 �0:1227 �0:2645 0.91940 �0:1227 �0:2645 0.91940¨é¥¬ ¢ ¢¨¤¥�2jm = ��(m)j �2 + �(m)j r21 + �(m)j r41 + : : : ;j = 1; 2 m = 2;+1: (36)� ª ª ªDm+1 = ((qm+1qm � r21pmpm+1)Dm�1��r21qm+1pm�1pmcm�2cmDm�2)cm�1��cmcm+1cm+2; m = 3;+1; (37)â®, ¯®¤áâ ¢«ïï (36) ¢ ãà ¢­¥­¨¥ Dm+1(�2; r1)=0 ¨¯à¨à ¢­¨¢ ï ª®íää¨æ¨¥­âë ¯à¨ r21 ­ã«î, ¯®«ãç -¥¬ (qm+1q0m�(m)j � pmpm+1)Dm�1��qm+1pm�1pmcm�2cmDm�2�����=�(m)j = 0;j = 1; 2: (38)�ç¨âë¢ ï, çâ®Dn�1����r1=0 = qn�1cm�2cmDn�2����r1=0¯®«ãç ¥¬ ä®à¬ã«ã (35).�­ «®£¨ç­ë¬ ®¡à §®¬ (ª ª íâ® ¡ë«® ¯à®¤¥« ­®¢ [7]), ¬¥â®¤®¬ ¬ â¥¬ â¨ç¥áª®© ¨­¤ãªæ¨¨ ¬®¦­®

¤®ª § âì, çâ® ¯à¨ ¨á¯®«ì§®¢ ­¨¨ ®¯à¥¤¥«¨â¥«¥©¡®«¥¥ ¢ëá®ª®£® ¯®àï¤ª  ç¥¬ m+1 ¢ ¯à¥¤áâ ¢«¥-­¨¨ �2, ï¢«ïîé¨åáï ­ã«ï¬¨ íâ®£® ®¯à¥¤¥«¨â¥«ï¢ ¢¨¤¥ (36), ª®íää¨æ¨¥­âë ¯à¨ r21 ­¥ ¨§¬¥­ïâáï.� ª¨¬ ®¡à §®¬, ¤®ª § ­ë ¯à¥¤áâ ¢«¥­¨ï (34) á £ -à ­â¨à®¢ ­­ë¬¨ §­ ç¥­¨ï¬¨ ¯¥à¢ëå ¤¢ãå á« £ ¥-¬ëå. � â ¡«. 1, 2 ¯à¨¢¥¤¥­ë ¡¥§à §¬¥à­ë¥ å à ª-â¥à¨áâ¨ª¨ á®¡áâ¢¥­­ëå §­ ç¥­¨© �=m ¨ å à ªâ¥-à¨áâ¨ª¨ ª®íää¨æ¨¥­â®¢ § âãå ­¨ï á®®â¢¥âáâ¢ãî-é¨å ä®à¬ k�i1=m, i=1; 2 ¢ § ¢¨á¨¬®áâ¨ ®â m, a, b¤«ï ®¡®«®ç¥ª á ­ ¯à ¢«ïîé¨¬¨ (1) ¯à¨ �=1=3. �à áç¥â å ¨á¯®«ì§®¢ ­ë ¯à¨¡«¨¦¥­­ë¥ ä®à¬ã«ë�j = ��(�(m)j )2 + �(m)j r21�1=2; j = 1; 2: (39)� ¬¥â¨¬, çâ® á ã¢¥«¨ç¥­¨¥¬ ª¢ ¤à â  ªà¨¢¨§­ëã¢¥«¨ç¨¢ ¥âáï ®âà¥§®ª [0; �0] ­¥¯à¥àë¢­®£® á¯¥ª-âà  § ¤ ç¨ (3), (5), (6) (á¬. ¢ëà ¦¥­¨ï (10)).�à ¢­¨¢ ï â ¡«. 1 ¨ 2, ¯à¨å®¤¨¬ ª § ª«îç¥­¨î,çâ® á ã¢¥«¨ç¥­¨¥¬ §®­ë ­¥¯à¥àë¢­®£® á¯¥ªâà § ¤ ç¨ (3), (5), (6) â ª¦¥ ã¢¥«¨ç¨¢ îâáï ¨ ¯¥à-¢ë¥ ç áâ®âë á®¡áâ¢¥­­ëå ª®«¥¡ ­¨©. �¨á«¥­-­ë©  ­ «¨§ ¯®ª §ë¢ ¥â, çâ® á ã¬¥­ìè¥­¨¥¬ ª¢ -¤à â  ªà¨¢¨§­ë, á®¡áâ¢¥­­ë¥ ä®à¬ë ª®«¥¡ ­¨©§ ¤ ç¨ (3), (5), (6) § âãå îâ ¬¥¤«¥­­¥¥, ¨ ¯à¨R�2!1 ¢á¥ å à ªâ¥à¨áâ¨ª¨ á®¡áâ¢¥­­ëå ª®«¥-¡ ­¨© æ¨«¨­¤à¨ç¥áª®© ®¡®«®çª¨ áâà¥¬ïâáï ª å -à ªâ¥à¨áâ¨ª ¬ ¯à¥¨¬ãé¥áâ¢¥­­® ¯« ­ à­ëå ª®-«¥¡ ­¨© ¯« áâ¨­ª¨ {¯®«®áë (�=m=0:91940). �â-¬¥â¨¬, çâ® ¯¥à¢ë¥ £àã¯¯ë ¯ à ¬¥âà®¢ k�i1=m,�. �. �ã«£ § àï­, �. �. �ã«£ § àï­ 47
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