
��� 539.3���������� ����� � �������-������� ������ ���������� ���������������� ������ �������� ����. �. �����������­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢�®«ãç¥­® 26.03.98�  ®á­®¢¥ â¥®à¨¨ �¨® ¨§ãç¥­ë ¤¨á¯¥àá¨®­­ë¥ å à ªâ¥à¨áâ¨ª¨ ­®à¬ «ì­ëå ¢®«­ ¢ ¯®à¨áâ®-ã¯àã£®¬ á«®¥ á® á¢®-¡®¤­ë¬¨ ¯®¢¥àå­®áâï¬¨ ¤«ï á«ãç ï ®âªàëâëå ¯®à. � ¦¥ ¡¥§ ãç¥â  ¤¨áá¨¯ â¨¢­ëå íää¥ªâ®¢ ¯®«ãç¥­­ë© ¤¨á¯¥à-á¨®­­ë© á¯¥ªâà §­ ç¨â¥«ì­® á«®¦­¥¥, ç¥¬ ¤«ï ¨¤¥ «ì­® ã¯àã£®© ¯®«®áë §  áç¥â áãé¥áâ¢®¢ ­¨ï âà¥å ¢¨¤®¢ ¢®«­ ¢¯®à¨áâ®©, ­ áëé¥­­®© ¦¨¤ª®áâìî áà¥¤¥. � ¯®à¨áâ®-ã¯àã£®¬ á«®¥ ¤«ï ª®­ªà¥â­®© ç áâ®âë áãé¥áâ¢ã¥â ª®­¥ç­®¥ç¨á«® ¤¥©áâ¢¨â¥«ì­ëå ª®à­¥© ¨ ¡¥áª®­¥ç­®¥ ç¨á«® ç¨áâ® ¬­¨¬ëå ¨ ª®¬¯«¥ªá­ëå ª®à­¥© ¤¨á¯¥àá¨®­­®£® ãà ¢­¥­¨ï.� áâ âì¥ ¯à®¢¥¤¥­® áà ¢­¥­¨¥ å à ªâ¥à¨áâ¨ª ­®à¬ «ì­ëå ¢®«­ ¢ ¯®à¨áâ®-ã¯àã£®¬ á«®¥ á® á¢®¡®¤­®© ¯®¢¥àå­®-áâìî ¤«ï á«ãç ï ®âªàëâëå ¨ § ªàëâëå ¯®à. �à® ­ «¨§¨à®¢ ­® ¯®¢¥¤¥­¨¥ ¯¥à¢®© à á¯à®áâà ­ïîé¥©áï ¢®«­ë ¢­¨§ª®ç áâ®â­®¬ ¨ ¢ëá®ª®ç áâ®â­®¬ ¯à¥¤¥« å.���������®¤¥«ì ¯®à¨áâ® ã¯àã£®© áà¥¤ë ¯®§¢®«ï¥â  ¤¥-ª¢ â­® ®¯¨á âì á¢®©áâ¢  ­¥ª®â®àëå à¥ «ì­ëåáà¥¤ ¯à¨ ¨§ãç¥­¨¨ ¢®«­®¢ëå ¯à®æ¥áá®¢ ¢ £¨¤à®- ªãáâ¨ª¥, á¥©á¬®«®£¨ï ¨ ¤àã£¨å ®¡« áâïå. �¥®-à¨ï à á¯à®áâà ­¥­¨ï ¢®«­ ¢ ¯®à¨áâëå áà¥¤ å ¡ë-«  à §¢¨â  �¨® ¢ á¥à¥¤¨­¥ 50-å £®¤®¢. �  ®á­®¢ -­¨¨ íâ®© â¥®à¨¨ ¡ë«® ¯à¥¤áª § ­® áãé¥áâ¢®¢ ­¨¥âà¥å â¨¯®¢ ¢®«­ ¢ ¯®à¨áâ®-ã¯àã£®© áà¥¤¥ { ¯®¯¥-à¥ç­®© ¢®«­ë,   â ª¦¥ ¬¥¤«¥­­®© ¨ ¡ëáâà®© ¯à®-¤®«ì­ëå ¢®«­ [1 {3]. �¤­ ª® â®«ìª® ¢ 80-¥ £®¤ë¡ë«® ¯®«ãç¥­® íªá¯¥à¨¬¥­â «ì­®¥ ¯®¤â¢¥à¦¤¥­¨¥áãé¥áâ¢®¢ ­¨ï ¬¥¤«¥­­®© ¯à®¤®«ì­®© ¢®«­ë [4].� íâ®£® ¢à¥¬¥­¨ §­ ç¨â¥«ì­® ¢®§à®á ¨­â¥à¥áª  ­ «¨§ã ¢®«­®¢ëå ¯à®æ¥áá®¢ ¢ ¯®à¨áâëå áà¥-¤ å ¢ à ¬ ª å â¥®à¨¨ �¨®. � ¡®«ìè¨­áâ¢¥ à ¡®âà áá¬ âà¨¢ «¨áì ¢®¯à®áë à á¯à®áâà ­¥­¨ï ¢®«­ ¢¡¥§£à ­¨ç­®© ¯®à¨áâ®-ã¯àã£®© áà¥¤¥. �â® ¯®§¢®-«¨«® ¯à® ­ «¨§®à®¢ âì ¯ à ¬¥âàë, å à ªâ¥à¨§ã-îé¨¥ ¯®à¨áâ®-ã¯àã£ãî áà¥¤ã ¢ æ¥«®¬ ¨ ®¯à¥¤¥-«¨âì áâ¥¯¥­ì ¨å ¢«¨ï­¨ï ­  ¢®«­®¢ë¥ ¯à®æ¥ááë¢ â ª®© áà¥¤¥. �­ ç¨â¥«ì­® ¬¥­ìè¥ à ¡®â ¯®á¢ï-é¥­® à¥è¥­¨î £à ­¨ç­ëå § ¤ ç. � «¨ç¨¥ £à -­¨ç­ëå ¯®¢¥àå­®áâ¥© ¯à¨¢®¤¨â ª ¢§ ¨¬®¤¥©áâ¢¨îâà¥å â¨¯®¢ ¢®«­, çâ® §­ ç¨â¥«ì­® ãá«®¦­ï¥â ¢®«-­®¢ãî ª àâ¨­ã. � ª, ¯à¨  ­ «¨§¥ ¯à®æ¥áá  ®âà -¦¥­¨ï ¢®«­ ­  £à ­¨æ¥ à §¤¥«  ¯®à¨áâ®-ã¯àã£®£®¯®«ã¯à®áâà ­áâ¢  ¨ ¦¨¤ª®áâ¨ ¡ë«  ®¡­ àã¦¥­ ¯®¢¥àå­®áâ­ ï ¢®«­  â¨¯  �â®ã­«¨ [5], ­  á¢®¡®¤-­®© £à ­¨æ¥ ¯®à¨áâ®-ã¯àã£®© áà¥¤ë ­ ©¤¥­ë ¯®-¢¥àå­®áâ­ë¥ ¢®«­ë àí«¥¥¢áª®£® â¨¯  [6].� á«ãç ¥ à á¯à®áâà ­¥­¨ï ¢®«­ ¢ á«®¥ áãé¥-áâ¢¥­­ãî à®«ì ¢ ä®à¬¨à®¢ ­¨¨ ¯®«ï ¨£à ¥â ­¥â®«ìª® ¢§ ¨¬®¤¥©áâ¢¨¥ à §«¨ç­ëå â¨¯®¢ ¢®«­ ­ £à ­¨æ¥, ­® ¨ ¢§ ¨¬®¢«¨ï­¨¥ £à ­¨æ, ®¡ãá« ¢«¨-

¢ îé¥¥ ¢®§­¨ª­®¢¥­¨¥ ¤¨á¯¥àá¨¨. � ­ áâ®ïé¥-¬ã ¢à¥¬¥­¨ ¯à¨  ­ «¨§¥ à á¯à®áâà ­¥­¨ï ¢®«­ ¢¯®à¨áâ®-ã¯àã£®¬ á«®¥ à áá¬ âà¨¢ «¨áì â®«ìª® ¢®-¯à®áë ¯à®å®¦¤¥­¨ï ¢®«­ ç¥à¥§ á«®©, à á¯®«®¦¥­-­ë© ¢ ¦¨¤ª®áâ¨ [5], ¨«¨ ç¥à¥§ á¨áâ¥¬ã á«®¥¢ [7].�­ «¨§ ­®à¬ «ì­ëå ¢®«­ ¢ ¯®à¨áâ®-ã¯àã£¨å ¢®«-­®¢®¤ å ¤«ï à §«¨ç­ëå ¢¨¤®¢ ãá«®¢¨© ­  ¥£® ¯®-¢¥àå­®áâ¨ ¯à ªâ¨ç¥áª¨ ­¥ ¯à®¢®¤¨«áï.� á«ãç ¥ ®âáãâáâ¢¨ï ­ ¯àï¦¥­¨© ­  ¯®¢¥àå­®-áâïå ¯®à¨áâ®-ã¯àã£®£® ¢®«­®¢®¤ , ­ áëé¥­­®£®¦¨¤ª®áâìî, ¢®§¬®¦­ë ¤¢  â¨¯  £à ­¨ç­ëå ãá«®-¢¨© { á¢®¡®¤­ ï ¯®¢¥àå­®áâì á ®âªàëâë¬¨ ¯®à -¬¨ ¨ á¢®¡®¤­ ï ¯®¢¥àå­®áâì á § ªàëâë¬¨ ¯®à -¬¨ [5]. � à ¡®â¥ [8] ¨§ãç «¨áì ¤¨á¯¥àá¨®­­ë¥ å -à ªâ¥à¨áâ¨ª¨ ¯®à¨áâ®-ã¯àã£®£® á«®ï á® á¢®¡®¤­®©¯®¢¥àå­®áâìî ¤«ï á«ãç ï § ªàëâëå ¯®à. � ¤ ­­®©áâ âì¥ à áá¬ âà¨¢ ¥âáï ¯à®æ¥áá à á¯à®áâà ­¥­¨ï¢®«­ ¢ ¯®à¨áâ®-ã¯àã£®¬ á«®¥ á® á¢®¡®¤­ë¬¨ ¯®-¢¥àå­®áâï¬¨ ¤«ï á«ãç ï ®âªàëâëå ¯®à. �ï§ª®áâì¦¨¤ª®áâ¨ ­¥ ãç¨âë¢ ¥âáï.�«ï â ª®£® â¨¯  £à ­¨ç­ëå ãá«®¢¨© ¯®«ãç¥­®¤¨á¯¥àá¨®­­®¥ ãà ¢­¥­¨¥ ¨ ®¯à¥¤¥«¥­ë å à ªâ¥-à¨áâ¨ª¨ ­®à¬ «ì­ëå ¢®«­ ¢ á«®¥. �à®¢¥¤¥­® áà ¢-­¥­¨¥ å à ªâ¥à¨áâ¨ª ¢®«­ ¤«ï ¤¢ãå ¢ à¨ ­â®¢ £à -­¨ç­ëå ãá«®¢¨©, ®¯¨áë¢ îé¨å á¢®¡®¤­ãî ¯®¢¥àå-­®áâì ¢ ¯®à¨áâ®-ã¯àã£®¬ á«®¥. �®ª § ­®, çâ® ­ -¡«î¤ îâáï §­ ç¨â¥«ì­ë¥ à §«¨ç¨ï ¢ ¤¨á¯¥àá¨®­-­®¬ á¯¥ªâà¥ ¤«ï ¯®à¨áâ®-ã¯àã£®£® á«®ï á® á¢®¡®¤-­ë¬¨ ¯®¢¥àå­®áâï¬¨ ¢ á«ãç¥ ®âªàëâëå ¨ § ªàë-âëå ¯®à.1. ���������� ������� áá¬ âà¨¢ îâáï á¢®©áâ¢  ­®à¬ «ì­ëå ¢®«­ ¢¯®à¨áâ®-ã¯àã£®¬ á«®¥ (�1<X <1, �h�Z � h)á® á¢®¡®¤­ë¬¨ ¯®¢¥àå­®áâï¬¨ Z=�h ¢ á«ãç ¥ ®â-c
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ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 2. �. 65 { 72ªàëâëå ¯®à. �¥ªâ®àë á¬¥é¥­¨© ã¯àã£®£® áª¥«¥-â  u ¨ ¦¨¤ª®áâ¨ v ¢ ¡¥§à §¬¥à­ëå ¯¥à¥¬¥­­ëåz = Z=h, x = X=h ã¤®¢«¥â¢®àïîâ ãà ¢­¥­¨î ¤¢¨-¦¥­¨ï ¤«ï ã¯àã£®© ¨ ¦¨¤ª®© ä § á ãç¥â®¬ ¨å ¢§ -¨¬®¤¥©áâ¢¨ï [9]:��u+ (H � �) grad div u�C grad div w == �@2t u� �f@2tw;C grad div u�M grad div w == �f@2tu� ��fm @2tw � F @tw; (1)¨ £à ­¨ç­ë¬ ãá«®¢¨ï¬�zz(x;�1) = 0; �xz(x;�1) = 0;�(x;�1) = 0: (2)�¤¥áì �ij { â¥­§®à ­ ¯àï¦¥­¨©, ¯à¨«®¦¥­­ë© ªã¯àã£®¬ã áª¥«¥âã; � { á¨« , ¤¥©áâ¢ãîé ï ­  ¦¨¤-ª®áâì, ®â­¥á¥­­ ï ª ¥¤¨­¨æ¥ ¯®¯¥à¥ç­®£® á¥ç¥­¨ï¯®à¨áâ®© áà¥¤ë; � = �mp0; p0 { ¤ ¢«¥­¨¥ ¢ ¦¨¤-ª®áâ¨; m { ¯®à¨áâ®áâì; w = m(u�v); H, �, C,M { ª®íää¨æ¨¥­âë, ®¯à¥¤¥«ï¥¬ë¥ ç¥à¥§ å à ªâ¥-à¨áâ¨ª¨ áà¥¤ë [10]:H = (Ks �Kb)2D �Kb +Kb + 4�=3;C = Ks(Ks �Kb)D �Kb ;M = K2sD �Kb ;D = Ks[1 +m(Ks=Kf � 1)]; (3)�s { ¯«®â­®áâì ã¯àã£®£® áª¥«¥â ; Ks { ¬®¤ã«ì ¢á¥-áâ®à®­­¥£® á¦ â¨ï ã¯àã£®£® áª¥«¥â ; �f { ¯«®â-­®áâì ¦¨¤ª®áâ¨; Kf { ¬®¤ã«ì ¢á¥áâ®à®­­¥£® á¦ -â¨ï ¦¨¤ª®áâ¨; Kb { ¬®¤ã«ì ¢á¥áâ®à®­­¥£® á¦ -â¨ï ¯®à¨áâ®© áà¥¤ë; � { ¬®¤ã«ì á¤¢¨£  ¯®à¨áâ®©áà¥¤ë; � { ¨§¢¨«¨áâ®áâì. �®áà¥¤áâ¢®¬ ¢¥«¨ç¨­ë� ®¯à¥¤¥«ï¥âáï ª®íää¨æ¨¥­â ¤¨­ ¬¨ç¥áª®© á¢ï§¨ã¯àã£®£® áª¥«¥â  ¨ ¦¨¤ª®áâ¨ �12<0 [2]:�12 = (1� �)�fm;£¤¥ � { áà¥¤­ïï ¯«®â­®áâì, á¢ï§ ­­ ï á ¯«®â­®áâï-¬¨ ã¯àã£®£® áª¥«¥â  ¨ ¦¨¤ª®áâ¨ á®®â­®è¥­¨¥¬� = (1 �m)�s +m�f :�¥«¨ç¨­  F = f(!) (�f �f )=Kpr ï¢«ï¥âáï ç áâ®â-­® § ¢¨á¨¬®© äã­ªæ¨¥©, ®¯à¥¤¥«ï¥¬®© å à ªâ¥à®¬¤¢¨¦¥­¨ï ¦¨¤ª®áâ¨ ¯® ¯®à ¬ ã¯àã£®£® áª¥«¥â .

�¤¥áì �f { ª¨­¥¬ â¨ç¥áª ï ¢ï§ª®áâì; Kpr { ¯à®-­¨æ ¥¬®áâì.� ¢®¤®­ áëé¥­­®© ¯®à¨áâ®© áà¥¤¥ á «¨­¥©­®-ã¯àã£¨¬ áª¥«¥â®¬ ¯à¨ ¯®áâ®ï­­®¬ ®â­®è¥­¨¨ à á-å®¤  ¦¨¤ª®áâ¨ ª £à ¤¨¥­âã ¤ ¢«¥­¨ï (â¥ç¥­¨¥ �ã- §¥©«ï) ç áâ®â­ãî § ¢¨á¨¬®áâì ¢ï§ª®£® á®¯à®â¨-¢«¥­¨ï ¯®â®ªã ¦¨¤ª®áâ¨ ¬®¦­® ­¥ ãç¨âë¢ âì ¨áç¨â âì f(!) � 1 ¢¯«®âì ¤® ç áâ®â, ¯à¨ ª®â®àëå¢ï§ª¨¥ ¨ ¨­¥àæ¨®­­ë¥ á¨«ë ¨¬¥îâ ®¤¨­ ª®¢ë© ¯®-àï¤®ª [1, 9, 10].2. ������������� ������¥ªâ®à á¬¥é¥­¨ï ¢ ¦¨¤ª®áâ¨ ¨ ¢ ã¯àã£®¬ áª¥-«¥â¥ ¬®£ãâ ¡ëâì ¯à¥¤áâ ¢«¥­ë ç¥à¥§ áª «ïà­ë© ¨¢¥ªâ®à­ë© ¯®â¥­æ¨ «ë:u = r�s � rot  s; div  s = 0; (4)v = r�f � rot  f ; div  f = 0: (5)�à¨ íâ®¬ áª «ïà­ë© ¯®â¥­æ¨ « ¤®¯ãáª ¥â ¯à¥¤-áâ ¢«¥­¨¥ [1]: �s = �0 + �1: (6)�ã­ªæ¨¨ �j ®¯à¥¤¥«ïîâáï ª ª à¥è¥­¨ï ãà ¢­¥­¨©�¥«ì¬£®«ìæ ��j + k2j�j = 0; k2j = !2h2c2 sj ; j = 0; 1: (7)�¤¥áì sj {ª®à¥­ì ª¢ ¤à â­®£® ãà ¢­¥­¨ïA1s2j �B1sj + C1 = 0; j = 0; 1 (8)á ª®íää¨æ¨¥­â ¬Ä1 = q22q11 � q212;B1 = q11�22 + q22�11 � 2q12�12 + i�;C1 = �11�22 � �212 + i�;£¤¥ ¢¢¥¤¥­ë ®¡®§­ ç¥­¨ïq11 = H � 2Cm+Mm2H ; q22 = Mm2H ;q12 = Cm�Mm2H ; c2 = H� :�11 = (1�m)�s � �12; �22 = m�f � �12;�ij = �ij� ; � = m2�f�fKpr�! :�«ï ¯®â¥­æ¨ «  �f á¯à ¢¥¤«¨¢® ãà ¢­¥­¨¥�f = M0�0 +M1�1;66



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 2. �. 65 { 72á ª®íää¨æ¨¥­â ¬¨Mj= �11q22��12q12�A1sj+(q22+q12)i��22q12��12q22+(q22+q12)i� ;j = 0; 1: (9)�¥ªâ®à­ë© ¯®â¥­æ¨ «  s ã¤®¢«¥â¢®àï¥â ãà ¢­¥-­¨î �¥«ì¬£®«ìæ � s + k22 s = 0;k22 = !2�h2� ��11 +M2�12 + (1�M2)i� � (10)¨ á®®â­®è¥­¨î f = M2 s; M2 = ��12 + i��22 + i� : (11)�à ¢­¥­¨ï á®áâ®ï­¨ï ¤«ï ¯®à¨áâ®-ã¯àã£®© áà¥¤ë¨¬¥îâ á«¥¤ãîé¨© ¢¨¤ [6]:�ij = 2�eij + (Ae+ Q�)�ij ; � = Qe +R�;e = divu; � = divv: (12)�¤¥áì A = H � 2�� 2Cm+Mm2;Q = Cm�Mm2; R = m2M ;eij { â¥­§®à ¤¥ä®à¬ æ¨©; �ij { á¨¬¢®« �à®­¥ª¥à .�«ï ç áâ­®£® á«ãç ï ¯«®áª®© § ¤ ç¨ ¤®áâ â®ç-­® ¢¢¥¤¥­¨ï â®«ìª® âà¥å áª «ïà­ëå äã­ªæ¨© �j(j = 0; 1),  y. �®£¤  ¢ëà ¦¥­¨ï ¤«ï ­®à¬ «ì­®£®¨ ª á â¥«ì­®£® ­ ¯àï¦¥­¨ï ã¯àã£®© ä §ë ç¥à¥§¯®â¥­æ¨ «ë ¨¬¥îâ ¢¨¤�zz2� = @(�0 + �1)@z � @ s@x � A+MjQ2� k2j�j ;�zx2� = 2@2(�0 + �1)@z@x + @2 s@2z � @2 s@2x ;j = 0; 1; (13)  á¨« , ¤¥©áâ¢ãîé ï ­  ¦¨¤ª®áâì {�2� = �Q+MjMm22� k2j�j; j = 0; 1: (14)3. ������������� ������������à¥¤áâ ¢«¥­¨¥ ¤«ï áª «ïà­ëå ¯®â¥­æ¨ «®¢ ¨ ®¤-­®© ª®¬¯®­¥­âë ¢¥ªâ®à­®£® ¯®â¥­æ¨ «  ¨é¥¬ ¢¢¨¤¥ [11]:�j=(Aj cos�jz +Bj sin�jz)e�i�x; j=0; 1: y=(E cos�2z + F sin�2z)e�i�x; (15)

£¤¥ � { ¯®áâ®ï­­ ï à á¯à®áâà ­¥­¨ï;�j =qk2j � �2; j = 0; 1; 2;kj { ­®à¬¨à®¢ ­­ë¥ ç áâ®âë. �«ï á«ãç ï £ à¬®-­¨ç¥áª¨å ¢®«­ ¢à¥¬¥­­®© ¬­®¦¨â¥«ì e�i!t ¢áî¤ã¤ «¥¥ ®¯ãáª ¥âáï. �®¤áâ ¢«ïï (15) ¢ £à ­¨ç­ë¥ãá«®¢¨ï (3) á ãç¥â®¬ (12) { (14) ¯®«ãç¨¬ ¤¨á¯¥àá¨-®­­®¥ ãà ¢­¥­¨¥ ¢ ¢¨¤¥� = �1�2 = 0: (16)� ª ¨ ¤«ï ¯®à¨áâ®-ã¯àã£®£® á«®ï á® á¢®¡®¤­ë¬¨¯®¢¥àå­®áâï¬¨ á § ªàëâë¬¨ ¯®à ¬¨, ¯®«­ ï á¨á-â¥¬  ­®à¬ «ì­ëå ¢®«­ ¢ ¤ ­­®¬ á«ãç ¥ à á¯ ¤ -¥âáï ­  ¤¢  ª« áá , ®â¢¥ç îé¨å ®¡à é¥­¨î ¢ ­ã«ì¯® ®â¤¥«ì­®áâ¨ ª ¦¤®£® ¨§ á®¬­®¦¨â¥«¥© ¤¨á¯¥à-á¨®­­®£® ãà ¢­¥­¨ï (16).�1 = r0k20 cos�0(�1� sin�2 cos�1++�2�1�2 cos�2 sin�1)��r1k21 cos�1(�0� sin�2 cos�0++�2�0�2 cos�2 sin�0) (17)�2 = r0k20 sin�0(�1� cos�2 sin�1++�2�1�2 sin�2 cos�1)��r1k21 sin�1(�0� cos�2 sin�0++�2�0�2 sin�2 cos�0): (18)�¤¥áì ¢¢¥¤¥­ë ®¡®§­ ç¥­¨ïrj = Q+MjMm22� ; � = ��2 + k22=2;ti = A+MjQ2� ; �i = ��2 + (1 + ti)k2j ;j=0; 1: (19)�à ¢­¥­¨¥ (17) á®®â¢¥âáâ¢ã¥â á¨¬¬¥âà¨ç­ë¬­®à¬ «ì­ë¬ ¢®«­ ¬ (B0=0, B1=0, E=0):uz(�z) = �uz(z); ux(�z) = ux(z);vz(�z) = �vz(z); vx(�z) = vx(z); (20)  ãà ¢­¥­¨¥ (18) {  ­â¨á¨¬¬¥âà¨ç­ë¬ ­®à¬ «ì-­ë¬ ¢®«­ ¬ (A0 = 0, A1 = 0, F = 0) { á¬¥é¥­¨ï ­â¨á¨¬¬¥âà¨ç­ë ®â­®á¨â¥«ì­® ¯«®áª®áâ¨ z=0:uz(�z) = uz(z); ux(�z) = �ux(z);vz(�z) = vz(z); vx(�z) = �vx(z): (21)67
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� ª ¨ ¤«ï á«ãç ï ¯®à¨áâ®-ã¯àã£®£® á«®ï á § -ªàëâë¬¨ ¯®à ¬¨ à áá¬ âà¨¢ ¥âáï ç áâ­ë© á«ã-ç © áâ æ¨®­ à­®£® â¥ç¥­¨ï ­¥¢ï§ª®© ¦¨¤ª®áâ¨(�f = 0), ¤¨áá¨¯ æ¨¥© ¢ ã¯àã£®¬ áª¥«¥â¥ â ª¦¥¯à¥­¥¡à¥£ ¥¬ (� { ¢¥é¥áâ¢¥­­ ï ¢¥«¨ç¨­ ). � á-á¬ âà¨¢ îâáï â®«ìª® á¨¬¬¥âà¨ç­ë¥ ®â­®á¨â¥«ì-­® ¯«®áª®áâ¨ z=0 ¤¥ä®à¬ æ¨¨, á®®â¢¥âáâ¢ãîé¨¥¤¨á¯¥àá¨®­­®¬ã ãà ¢­¥­¨î (17) �á«¨ �f =0 ¨ � {¢¥é¥áâ¢¥­­ ï ¢¥«¨ç¨­ , â® ª®íää¨æ¨¥­âë ¤¨á¯¥-àá¨®­­®£® ãà ¢­¥­¨ï ¡ã¤ãâ ¨«¨ ¤¥©áâ¢¨â¥«ì­ë¬¨,¨«¨ ç¨áâ® ¬­¨¬ë¬¨. �¨áá¨¯ æ¨ï í­¥à£¨¨ ¢ â ª®©áà¥¤¥ ®âáãâáâ¢ã¥â.�ª § ­­ë¥ ¤®¯ãé¥­¨ï áãé¥áâ¢¥­­® ã¯à®é îâ¬®¤¥«ì ¨ ¯®§¢®«ïîâ ¯à® ­ «¨§¨à®¢ âì ¢«¨ï­¨¥ãá«®¢¨©, ª®â®àë¥ ­ « £ îâáï ­  ¯®¢¥¤¥­¨¥ ¦¨¤-ª®áâ¨ ­  á¢®¡®¤­®© ¯®¢¥àå­®áâ¨. � á«ãç ¥ § ªàë-âëå ¯®à (§ ¤ ç , à áá¬®âà¥­­ ï ¢ [8]) ¦¨¤ª®áâì ­¥¬®¦¥â \¯¥à¥â¥ª âì" ¯® á¢®¡®¤­®© ¯®¢¥àå­®áâ¨, ¨¤«ï ®âªàëâëå ¯®à ®£à ­¨ç¥­¨© ­  â¥ç¥­¨¥ ¦¨¤-ª®áâ¨ ¯® ¯®¢¥àå­®áâ¨ ­¥ áâ ¢¨âáï.�¥è¥­¨¥ ãà ¢­¥­¨ï (17) ¯à¨¢¥¤¥­® ¢ âà ¤¨æ¨-®­­®© ä®à¬¥ £à ä¨ç¥áª®£® ¯à¥¤áâ ¢«¥­¨ï ¤¨á¯¥à-á¨®­­ëå ªà¨¢ëå { ¢ ¢¨¤¥ § ¢¨á¨¬®áâ¨ ¯®áâ®ï­-­®© à á¯à®áâà ­¥­¨ï � ®â ¡¥§à §¬¥à­®© ç áâ®âë
 = k2. � áâ®âë k0, k1 ¢ëà ¦ îâáï ç¥à¥§ 
¯à¨ ¯®¬®é¨ á®®â­®è¥­¨© (8) { (11). � áç¥â ¢ë-¯®«­¥­ ¤«ï ¯®à¨áâ®-ã¯àã£®© áà¥¤ë á å à ªâ¥à¨á-â¨ª ¬¨ [9]: m = 0:3, � = 5 � 107 � , � = 1:25,�s=2650 ª£/¬3, Ks=3:6 � 1010 � , �f =1000 ª£/¬3,Kf =2:9 � 109 � , �=0:3, �f =0.

�à¨ ¯®áâà®¥­¨¨ ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå ¢ë¯®«-­ï«áï ¯à¨­æ¨¯, á®£« á­® ª®â®à®¬ã ª ¦¤ ï ¢¥â¢ì¤®«¦­  ¡ëâì ­¥¯à¥àë¢­®© ¨ ¯à®á«¥¦¨¢ âìáï ®â­ ç «  ­  ¯«®áª®áâ¨ 
=0 ¤® ¡¥áª®­¥ç­®áâ¨. � ®¡-é¥¬ á«ãç ¥ ¤¨á¯¥àá¨®­­ ï ¢¥â¢ì ¬®¦¥â ¨¬¥¥â ¢¥-é¥áâ¢¥­­ë©, ç¨áâ® ¬­¨¬ë© ¨ ª®¬¯«¥ªá­ë© ãç áâ-ª¨. �®¬¯«¥ªá­ë¥ ãç áâª¨ ¢¥â¢¨ ¢å®¤ïâ ¨ ¢ëå®¤ïâ­  ¬­¨¬ãî ¨«¨ ¤¥©áâ¢¨â¥«ì­ãî ¯«®áª®áâì � ¢ â®ç-ª å ®â­®á¨â¥«ì­®£® íªáâà¥¬ã¬  ¯®¤ ã£«®¬ 90�.�«ï ä ªâ¨ç¥áª®£® ®¯à¥¤¥«¥­¨ï ¢¥é¥áâ¢¥­­ëåª®à­¥© ¯à¥¦¤¥ ¢á¥£® á«¥¤ã¥â ­ ©â¨ ç áâ®âë § ¯¨-à ­¨ï. �®« £ ï �=0 ¢ ãà ¢­¥­¨¨ (17), ¯®«ãç ¥¬� = sin k2 cos k0 cos k1� = 0;� = r0(1 + t1) � r1(1 + t0); (23)®âªã¤  ­ å®¤¨¬ âà¨ ­ ¡®à  ç áâ®â § ¯¨à ­¨ï:cos k0=0; k0= 2p� 12 �; p=0; 1; 2; : : : ; (24)cos k1=0; k1= 2m�12 �; m=0; 1; 2; : : : ; (25)sin k2=0; k2=n�; n=0; 1; 2; : : : (26)� ®â«¨ç¨¥ ®â ¯®à¨áâ®-ã¯àã£®£® á«®ï á § ªàëâë¬¨¯®à ¬¨ ¢ ¤ ­­®¬ á«ãç ¥ ¯®á«¥¤®¢ â¥«ì­®áâì ç á-â®â § ¯¨à ­¨ï ®¯à¥¤¥«ï¥âáï ­¥§ ¢¨á¨¬® ¤«ï ª ¦-¤®£® ¨§ âà¥å â¨¯®¢ ¢®«­ ¢ ¡¥áª®­¥ç­®© ¯®à¨áâ®-ã¯àã£®© áà¥¤¥ (¯®¯¥à¥ç­ë¥, ¬¥¤«¥­­ë¥ ¨ ¡ëáâàë¥¯à®¤®«ì­ë¥). � áâ®âë § ¯¨à ­¨ï ¯¥à¢®£® ¨ ¢â®-à®£® â¨¯  (ãà ¢­¥­¨ï (24), (25)) å à ªâ¥à¨§ãîâáï­ «¨ç¨¥¬ â®«ìª® â®«é¨­­ëå ¤¢¨¦¥­¨©. �«ï íâ®£®â¨¯  ¤¢¨¦¥­¨© �0 6=0, �1 6=0,  =0. �«ï âà¥âì¥£®â¨¯  (ãà ¢­¥­¨¥ (26)) å à ªâ¥à­ë á¤¢¨£®¢ë¥ ¤¢¨-¦¥­¨ï, �0 = 0, �1 = 0,  6= 0. � á«ãç ¥ ®âªàë-âëå ¯®à ­  ç áâ®â å § ¯¨à ­¨ï ¯à¨ ­®à¬ «ì­®¬¯ ¤¥­¨¨ ­¥ ¯à®¨áå®¤¨â âà ­áä®à¬ æ¨¨ ¢®«­ ¯à¨®âà ¦¥­¨¨ ®â á¢®¡®¤­®© £à ­¨æë. �à¨ § ªàëâëå¯®à å ­  ç áâ®â å § ¯¨à ­¨ï, á¢ï§ ­­ëå á ¯à®-¤®«ì­ë¬¨ ¢®«­ ¬¨ (ãà ¢­¥­¨¥ (19) [8]), ¯à¨ ­®à-¬ «ì­®¬ ¯ ¤¥­¨¨ ¯à®¤®«ì­ëå ¢®«­ ®¤­®£® â¨¯  ­ á¢®¡®¤­ãî £à ­¨æã ¢ ®âà ¦¥­­®¬ ¯®«¥ ¢®§­¨ª îâ¯à®¤®«ì­ë¥ ¢®«­ë ®¡®¨å â¨¯®¢ (ª ª ¡ëáâàë¥, â ª¨ ¬¥¤«¥­­ë¥).�¡®§­ ç¨¬ ç áâ®âë § ¯¨à ­¨ï, á¢ï§ ­­ë¥ á k0,ç¥à¥§ k(0)p , á¢ï§ ­­ë¥ á k1 { ç¥à¥§ k(1)p ¨ á k2 { ç¥-à¥§ k(2)p . �¤¥áì p { ­®¬¥à ç áâ®âë § ¯¨à ­¨ï. �à¨íâ®¬ ç áâ®âë § ¯¨à ­¨ï k(1)p ¯®ï¢«ïîâáï §­ ç¨-â¥«ì­® à¥¦¥, ç¥¬ k(0)p ¨ k(2)p ,   ç áâ®âë § ¯¨à ­¨ïk(2)p ­¥ § ¢¨áïâ ®â H, C, M , m.�à ¢­¥­¨¥ (23) á¯à ¢¥¤«¨¢® â ª¦¥ ¯à¨ ãá«®¢¨¨r0(1 + t1) � r1(1 + t0) = 0: (27)68



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 2. �. 65 { 72�â® ãà ¢­¥­¨¥ ­¥ § ¢¨á¨â ®â ç áâ®âë. �ç¨âë¢ ïá®®â­®è¥­¨ï ¤«ï rj ¨ tj , j=0; 1, ¤ ­­®¥ ãà ¢­¥­¨¥¯à¥®¡à §ã¥¬ ª ¢¨¤ãm2M 1� �1� 2� M0 �M12� = 0:�«ï ã¯àã£®© áà¥¤ë (¨§ (3) Ks 6=0, M 6= 0, � > 0:5)á ­¥­ã«¥¢®© ¯®à¨áâ®áâìî (m 6= 0) ãà ¢­¥­¨¥ (27)¢ë¯®«­ï¥âáï ¯à¨ M0=M1. � íâ®¬ á«ãç ¥, ãç¨âë-¢ ï (7) { (9), k0 = k1, r0 = r1, �0 = �1 ¨ ¨§ (22) á«¥-¤ã¥â, çâ® á¬¥é¥­¨ï ã¯àã£®© ¨ ¦¨¤ª®© ä § à ¢­ë­ã«î. �àã£¨¬¨ á«®¢ ¬¨, ¯à¨ ãá«®¢¨¨ (27) ¤¢¨¦¥-­¨© ¢ ¯®à¨áâ®-ã¯àã£®¬ á«®¥ ­¥ ¯à®¨áå®¤¨â.� ¯®à¨áâ®-ã¯àã£®¬ á«®¥ á® á¢®¡®¤­ë¬¨ ¯®¢¥àå-­®áâï¬¨, ª ª ¨ ¢ ¨¤¥ «ì­® ã¯àã£®¬ á«®¥, ¤«ï ª®­-ªà¥â­®© ç áâ®âë áãé¥áâ¢ã¥â ®£à ­¨ç¥­­®¥ ç¨á-«® ¢¥é¥áâ¢¥­­ëå ª®à­¥© ¤¨á¯¥àá¨®­­®£® ãà ¢­¥-­¨ï (17). �®¬¯«¥ªá­ëå ª®à­¥© ¤«ï ª®­ªà¥â­®© ç á-â®âë ¡¥áª®­¥ç­® ¬­®£®. �«ï ¨å  ­ «¨§  ­¥®¡å®-¤¨¬® ­ ©â¨ â®çª¨ ¢ëå®¤  ª®¬¯«¥ªá­ëå ª®à­¥© ­ ¯«®áª®áâì 
=0. �­¨ ®¯à¥¤¥«ïîâáï ¨§ ãà ¢­¥­¨ï�2 cosh �(a� + b sinh 2�) = 0; (28)£¤¥ a = r0(�21 � 1)� r1(�20 � 1);b = r0(0:5 + t1) � r1(0:5 + t0);�21 = (�11 +M2�12)H�s1 ;�20 = (�11 +M2�12)H�s0 :� ª¨¬ ®¡à §®¬, ¨¬¥¥¬ ¤¢  ­ ¡®à  ª®à­¥©:cosh �=0; �= i2n�12 �; (29)a�+b sinh 2�=0;�� i (4n�1)�4 � ln(2�na=b)2 ; n = 1; 2; : : : (30)�«ï ¢â®à®£® ãà ¢­¥­¨ï ¯à¨¢¥¤¥­®  á¨¬¯â®â¨ç¥á-ª®¥ §­ ç¥­¨¥ ª®à­¥© ¤«ï ¡®«ìè¨å ­®¬¥à®¢. �à ¢-­¨¬ â®çª¨ ¢ëå®¤  ª®à­¥© ¤¨á¯¥àá¨®­­ëå ãà ¢­¥-­¨© ­  ¯«®áª®áâì 
= 0 ¤«ï á«®ï á® á¢®¡®¤­®© ¯®-¢¥àå­®áâìî á § ªàëâë¬¨ ¨ ®âªàëâë¬¨ ¯®à ¬¨. �á«ãç ¥ § ªàëâëå ¯®à ¯¥à¢ë© ­ ¡®à ª®à­¥© (ç¨áâ®¬­¨¬ë¥ ª®à­¨, ãà ¢­¥­¨¥ (21) [8])  ­ «®£¨ç¥­ ª®à-­ï¬ ¢ ¦¨¤ª®¬ á«®¥ á  ¡á®«îâ­® ¦¥áâª¨¬¨ ¨«¨  ¡-á®«îâ­® ¬ï£ª¨¬¨ áâ¥­ª ¬¨,   ¢ á«ãç ¥ ®âªàëâëå¯®à (ãà ¢­¥­¨¥ (29)) { ¦¨¤ª®¬ã á«®î á ®¤­®© ¦¥áâ-ª®© ¨ ®¤­®© ¬ï£ª®© áâ¥­ª®©. �â®à®© ­ ¡®à ª®à­¥©á®¢¯ ¤ ¥â á ª®à­ï¬¨ ¤«ï ¨¤¥ «ì­® ã¯àã£®£® á«®ï ¢áâ â¨ç¥áª¨å § ¤ ç å, ¥á«¨ a=2, b=1 ­¥§ ¢¨á¨¬®

®â ãá«®¢¨©, ­ « £ ¥¬ëå ­  â¥ç¥­¨¥ ¦¨¤ª®áâ¨ ¯®á¢®¡®¤­®© ¯®¢¥àå­®áâ¨.�à¨ ¢ëç¨á«¥­¨¨ ª®¬¯«¥ªá­ëå ª®à­¥© ãà ¢­¥-­¨ï (17) ¯à¨¬¥­ï«áï ¬¥â®¤ �ìîâ®­  [12]. �à¨¤¢¨¦¥­¨¨ ¯® ¢¥â¢¨ á à®áâ®¬ ç áâ®âë ¢ ª ç¥áâ¢¥­ ç «ì­ëå ¯à¨¡«¨¦¥­¨© ¯à¨­¨¬ «¨ §­ ç¥­¨ï ª®à-­¥© (29) ¨ (30). �ç¥â ¢ë¯®«­ï«áï ¤«ï ª ¦¤®© ¤¨á-¯¥àá¨®­­®© ªà¨¢®©. �­¨¬ë¥ ¨ ¤¥©áâ¢¨â¥«ì­ë¥ª®à­¨ ­ å®¤¨«¨áì ¬¥â®¤®¬ ¯®«®¢¨­­®£® ¤¥«¥­¨ï.�  à¨á. 1 ¯®ª § ­ë ¬­¨¬ë¥ ¨ ¤¥©áâ¢¨â¥«ì­ë¥ãç áâª¨ ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå. � ®¡« áâ¨ ç¨áâ®¬­¨¬ëå §­ ç¥­¨© â®çª¨ 1, 2 á®®â¢¥âáâ¢ãîâ â®ç-ª ¬ ¢ëå®¤  ª®¬¯«¥ªá­ëå ãç áâª®¢ ¢¥â¢¥© ­  ¬­¨-¬ãî ¯«®áª®áâì §­ ç¥­¨© �.� ®â«¨ç¨¥ ®â ¤¨á¯¥àá¨®­­®£® á¯¥ªâà  ¤«ï á«®ïá § ªàëâë¬¨ ¯®à ¬¨, ¢ ¤ ­­®¬ á«ãç ¥ á ­ã«¥-¢®© ç áâ®âë ­ ç¨­ ¥âáï â®«ìª® ®¤­  ¢¥é¥áâ¢¥­-­ ï ¢¥â¢ì. �«ï íâ®© ¢¥â¢¨ ¬®¦­® áãé¥áâ¢¥­­®ã¯à®áâ¨âì ¤¨á¯¥àá¨®­­®¥ ãà ¢­¥­¨¥. � ®¡« áâ¨¬ «ëå ç áâ®â ¢ ®ªà¥áâ­®áâ¨ ­ ç «  ª®®à¤¨­ âãà ¢­¥­¨¥ (17) §­ ç¨â¥«ì­® ã¯à®é ¥âáï §  áç¥â¬ «®áâ¨ k0, k1, k2. �à¨ íâ®¬ á â®ç­®áâìî ¤® �3¯®«ãç ¥¬ á®®â­®è¥­¨¥� =r1� �2 
:�â® ¤¨á¯¥àá¨®­­®¥ ãà ¢­¥­¨¥ á®¢¯ ¤ ¥â á ãà ¢­¥-­¨¥¬ ¤«ï ¯à®¤®«ì­ëå ¢®«­ ¢ â®­ª¨å ¯« áâ¨­ å ¤«ï¨¤¥ «ì­® ã¯àã£®© áà¥¤ë [11].� ®¡« áâ¨ ¢ëá®ª¨å ç áâ®â ¤«ï ¯¥à¢®© ¢¥é¥-áâ¢¥­­®© ¢¥â¢¨ ¤¨á¯¥àá¨®­­®¥ ãà ¢­¥­¨¥ â ª¦¥ã¯à®é ¥âáï §  áç¥â â®£®, çâ® íâ® ¥¤¨­áâ¢¥­­ ï¢¥â¢ì, ª®â®à ï ¯®¯ ¤ ¥â ¢ §®­ã, £¤¥ � > 
 ¨ �0,�1, �2 áâ ­®¢ïâáï ç¨áâ® ¬­¨¬ë¬¨. �à¨ áâà¥¬«¥-­¨¨ �!1 ¢¤®«ì ¯¥à¢®© ¢¥â¢¨ j�0j!1, j�1j!1,j�2j!1 ¨ ãà ¢­¥­¨¥ (17) ¯à¥®¡à §ã¥âáï ª ¢¨¤ã�2�2�(�0��1)k222 � 1��1�2� (�0k21��1k20)�++�2 1��1�2� (k21�k20)=0: (31)� §¤¥«¨¢ íâ® ãà ¢­¥­¨¥ ­  �6 ¨ ¢¢¥¤ï ®¡®§­ ç¥-­¨ï c0= !=k0, c1= !=k1, c2= !=k2 áª®à®áâ¥© ¬¥¤-«¥­­®©, ¡ëáâà®© ¯à®¤®«ì­®© ¨ ¯®¯¥à¥ç­®© ¢®«­ ¢¡¥§£à ­¨ç­®© áà¥¤¥ á®®â¢¥âáâ¢¥­­®, ¯®«ãç ¥¬
2 �
0�
1� c22c22� 1��1�2��c2c21
0� c2c20 
1�!++� c22c22�1�2 1��1�2��c2c21� c2c20�=0; (32)£¤¥ 
j =s1� c2c2j ; j = 0; 1; 2: 69
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�¨á. 1. �­¨¬ë¥ ¨ ¤¥©áâ¢¨â¥«ì­ë¥ ãç áâª¨ ¤¨á¯¥àá¨®­­ëå ªà¨¢ëå� â ª®© ä®à¬¥ ¯à¨ c0 ! 1 (â. ¥. ¯à¨ ®âáãâ-áâ¢¨¨ ¬¥¤«¥­­®© ¯à®¤®«ì­®© ¢®«­ë), á ãç¥â®¬ á¢ï-§¨ ¬¥¦¤ã c1, c2 ¢ ¨¤¥ «ì­® ã¯àã£®© áà¥¤¥, ãà ¢-­¥­¨¥ (32) á®¢¯ ¤ ¥â á ãà ¢­¥­¨¥¬ ¤«ï áª®à®áâ¨¢®«­ë �í«¥ï [11].�«¥¤®¢ â¥«ì­®, ¥á«¨ ¤¨áá¨¯ æ¨ï ¢ ¯®à¨áâ®-ã¯àã£®© áà¥¤¥ ­¥ ãç¨âë¢ ¥âáï, â® ¯¥à¢ ï ­®à¬ «ì-­ ï ¬®¤  áâ ­®¢¨âáï ¡¥§¤¨á¯¥àá¨®­­®© ¢ ¢ëá®ª®-ç áâ®â­®¬ ¯à¥¤¥«¥. �ª®à®áâì à á¯à®áâà ­¥­¨ïíâ®© ¢®«­ë § ¢¨á¨â ®â ª®íää¨æ¨¥­â  �ã áá®­ ¨ áª®à®áâ¥© âà¥å ¢®«­ ¢ ¡¥§£à ­¨ç­®© ¯®à¨áâ®-ã¯àã£®© áà¥¤¥ (cj, j = 0; 1; 2). �«ï § ¤ ­­ëå ¯ -à ¬¥âà®¢ áà¥¤ë c0 = 200:51 ¬/á, c1 = 2107:6 ¬/á,c2 = 161:58 ¬/á, c= 149:04 ¬/á. � ¨¤¥ «ì­® ã¯àã-£®© áà¥¤¥ á ¯ à ¬¥âà ¬¨, á®®â¢¥âáâ¢ãîé¨¬¨ ¯®-à¨áâ®© áà¥¤¥ (� = �¯®à = 5 � 107 � , � = �¯®à ==(1�m)�s +m�f =2155 ª£/¬3, � = 0:3), áª®à®áâì¢®«­ë �í«¥ï, ¢ëç¨á«¥­­ ï ¯®  ¯¯à®ªá¨¬ æ¨¨cr = c2 0:879 + 1:12�1 + � ;á®áâ ¢«ï¥â cr = 142:4 ¬/á. � §®¢ ï áª®à®áâì¯¥à¢®© ­®à¬ «ì­®© ¢®«­ë ¢ ¯®à¨áâ®-ã¯àã£®¬ á«®¥á® á¢®¡®¤­®© ¯®¢¥àå­®áâìî ¯à¨ ®âªàëâëå ¯®à å¯à¥¢ëè ¥â áª®à®áâì ¯®¢¥àå­®áâ­®© ¢®«­ë �í«¥ï¢ ¨¤¥ «ì­® ã¯àã£®© áà¥¤¥ á ¯ à ¬¥âà ¬¨, á®®â-¢¥âáâ¢ãîé¨¬¨ ¯à¨¢¥¤¥­­ë¬ å à ªâ¥à¨áâ¨ª ¬ ¯®-à¨áâ®© áà¥¤ë. � à ¡®â¥ [6] â ª¦¥ ®â¬¥ç¥­®, çâ®\áª®à®áâì ¢®«­ë �í«¥ï ¢ ®¤­®à®¤­®© ã¯àã£®© áà¥-¤¥ ­¥áª®«ìª® ­¨¦¥, ç¥¬ ¢®«­ë ¢ ¯®à¨áâ®-ã¯àã£®©­ áëé¥­­®© ¦¨¤ª®áâìî".

�­ «¨§ ¢ëà ¦¥­¨© ¤«ï á¬¥é¥­¨© ¯¥à¢®© à á-¯à®áâà ­ïîé¥©áï ¬®¤ë ¢ ¢ëá®ª®ç áâ®â­®¬ ¯à¥-¤¥«¥ ¯®ª §ë¢ ¥â, çâ® íâ® ¢®«­  á ã¡ë¢ îé¥© ®â¯®¢¥àå­®áâ¨  ¬¯«¨âã¤®©. �«ï 0�z�1 ¢ëà ¦¥­¨ï¤«ï á¬¥é¥­¨© ¨¬¥îâ ¢¨¤:ux = �i���0�1 e�0(z�1) � �1�0 e�1(z�1)++ 1� �1 � 2� (k21 � k20)(�2 � k222 )e�2(z�1)�2 �;uz = �i��0�1 e�0(z�1) � �1�0 e�1(z�1)++ 1� �1 � 2� (k21 � k20)(�2 � k222 )e�2(z�1)�2 �;�j = k22 � 1� �1� 2� k2j ; j = 0; 1: (33)�«ï �1� z�0 ¢ ¢ëà ¦¥­¨ïå ¤«ï á¬¥é¥­¨© á«¥¤ã-¥â § ¬¥­¨âì ¯®ª § â¥«ì íªá¯®­¥­âë �j(z � 1) ­ ��j(z + 1). �à¨ íâ®¬ ¢ëà ¦¥­¨¥ ¤«ï uz ¬¥­ï¥â§­ ª.� áá¬®âà¨¬ ®á®¡¥­­®áâ¨ ¯®¢¥¤¥­¨ï ç¨áâ® ¬­¨-¬ëå ãç áâª®¢ ¢¥â¢¥© ¤¨á¯¥àá¨®­­®£® á¯¥ªâà .�§ à¨á. 1 ¢¨¤­®, çâ® áãé¥áâ¢ã¥â ¢¥â¢ì, ­ ç¨­ -îé ïáï á � = i�=2, ª®â®à ï ¢ëà®¦¤ ¥âáï ¢ ¢¥é¥-áâ¢¥­­ãî ­  ç áâ®â¥ § ¯¨à ­¨ï 
=k(0)1 , íâ  ¢¥â¢ì®¡®§­ ç¥­  1i.� ª ¨ ¤«ï ¨¤¥ «ì­® ã¯àã£®© ¯®«®áë á® á¢®¡®¤-­ë¬¨ £à ­¨æ ¬¨, ¤«ï ¯®à¨áâ®-ã¯àã£®£® á«®ï á § -ªàëâë¬¨ ¯®à ¬¨ ç áâ®â­ë© ¨­â¥à¢ « ¬¥¦¤ã ç á-70
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 ¨ä®à¬  ¯¥â«¨ á¨«ì­® ¨§¬¥­ï¥âáï.�à ­áä®à¬ æ¨ï ¬­¨¬®© ¯¥â«¨ ¬¥¦¤ã k(2)1 ¨ k(0)2á à®áâ®¬ ª®íää¨æ¨¥­â  �ã áá®­  ¯®¤®¡­  ¨¤¥ «ì-­® ã¯àã£®¬ã á«®î [11]. � ã¢¥«¨ç¥­¨¥¬ � ¯¥â«ï¬¥¦¤ã k(2)1 ¨ k(0)2 ã¢¥«¨ç¨¢ ¥âáï ¢ à §¬¥à å ¨ ¤«ï��0:4 áâ ­®¢¨âáï ãå®¤ïé¥©.�à¨ ¨§¬¥­¥­¨¨ ¯®à¨áâ®áâ¨ à áá¬ âà¨¢ ¥¬®©áà¥¤ë ­ ¡«î¤ îâáï ¥é¥ ¡®«¥¥ §­ ç¨¬ ï ¯¥à¥-
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