
60 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 6������������� 521.13 � ���������� ���������� ���������������������� � ������ ���� ��� ��� ������������������������ � ������ ������� �����������������. �. �¥à á¨¬®¢, �. �. �ãè ¨«®¢(����)�à®¢¥¤¥­® ®¡®á­®¢ ­¨¥ á¯¥æ¨ «ì­®£® à §«®¦¥­¨ï ¯¥àâãà¡ æ¨®­­®© äã­ªæ¨¨ ¢ § ¤ ç¥ âà¥å â¥« ¤«ï®à¡¨â «ì­ëå à¥§®­ ­á®¢ ¢ á«ãç ¥ ¡®«ìè¨å íªáæ¥­âà¨á¨â¥â®¢. � ­­®¥ à §«®¦¥­¨¥ ¬®¦¥â ¡ëâì ¨á-¯®«ì§®¢ ­® ¤«ï ¯®áâà®¥­¨ï  ­ «¨â¨ç¥áª®£® à¥è¥­¨ï, ¯®§¢®«ïîé¥£® ¨­â¥à¯à¥â¨à®¢ âì ®à¡¨â «ì­ãîí¢®«îæ¨î  áâ¥à®¨¤®¢ ¨ ª®¬¥â.�¢¥¤¥­¨¥� à ¡®â å [1{4] á ¨á¯®«ì§®¢ ­¨¥¬  á¨¬¯â®â¨ç¥-áª®£® ¬¥â®¤  �¥©¯¥«ï ¢ ¯à¥¤¯®«®¦¥­¨¨ ¬ «®áâ¨ íªá-æ¥­âà¨á¨â¥â®¢ ¨ ­ ª«®­¥­¨ï ®à¡¨â ¡ë«¨ ¯®«ãç¥­ë ¨¨áá«¥¤®¢ ­ë  ­ «¨â¨ç¥áª¨¥ à¥è¥­¨ï § ¤ ç¨ âà¥å â¥«¯à¨ à¥§®­ ­á å ¯¥à¢®£® ¯®àï¤ª , ª®â®àë¥ ¯®§¢®«ïîâ¨­â¥à¯à¥â¨à®¢ âì í¢®«îæ¨î ¢á¥å í«¥¬¥­â®¢ ®à¡¨â£à ¢¨â¨àãîé¨å â¥«. �¤­ ª® ãá«®¢¨¥ ¬ «®áâ¨ íªáæ¥­-âà¨á¨â¥â®¢ ¨ ­ ª«®­¥­¨© ®à¡¨â, áâà®£® £®¢®àï, ­¥¢ë¯®«­ï¥âáï ¤«ï àï¤  ¬ «ëå â¥« �®«­¥ç­®© á¨áâ¥¬ë,â ª¨å, ª ª  áâ¥à®¨¤ë, ­ å®¤ïé¨¥áï ¢ ®à¡¨â «ì­®©á®¨§¬¥à¨¬®áâ¨ á �¯¨â¥à®¬ (­¥ª®â®àë¥ ¯à¥¤áâ ¢¨-â¥«¨ £àã¯¯ �¥ªã¡ë | á®¨§¬¥à¨¬®áâì 2/1, �¨«ì¤ë(3/2), �ã«¥ (4/3) ¨ ¤à.), «¨¡à æ¨®­­ë¥  áâ¥à®¨¤ë, á¢ï-§ ­­ë¥ á®¨§¬¥à¨¬®áâìî á � àá®¬ (¢­ãâà¥­­ïï ç áâì¯®ïá   áâ¥à®¨¤®¢), á¯ãâ­¨ª®¢ ï á¨áâ¥¬  �¨â ­{�¨¯¥-à®­ (á®¨§¬¥à¨¬®áâì 4/3), ª®¬¥âë, á¢ï§ ­­ë¥ «¨­¤¡« -¤®¢áª¨¬¨ à¥§®­ ­á ¬¨ á �¯¨â¥à®¬ (�¥¬¯¥«ï{�¢¨ä-â , �àãªá  1, �à¨ââ®­  (2/1), �¥â¥àá {� àâ«¨ (3/2),�¥à¥«ìá  1, �î �ã  (4/5)),   â ª¦¥ ¬­®£®ç¨á«¥­­ë¥§ ­¥¯âã­­ë¥ ®¡ê¥ªâë ¯®ïá  �®©¯¥à , ¡ ­ª  �¨««á ¨ ®¡« ª  �®àâ .� á«ãç ¥ ¡®«ìè¨å íªáæ¥­âà¨á¨â¥â®¢ e 6 1 ¨ ­ -ª«®­¥­¨ï ®à¡¨â £à ¢¨â¨àãîé¨å â¥« ¢ ª« áá¨ç¥áª®¬à §«®¦¥­¨¨ �ìîª®¬  [5] ¯¥àâãà¡ æ¨®­­®© äã­ªæ¨¨á æ¥«ìî ¯®«ãç¥­¨ï  ­ «¨â¨ç¥áª®£® à¥è¥­¨ï ®£à ­¨-ç¥­¨¥ «¨èì ¯¥à¢ë¬¨ ç«¥­ ¬¨ à §«®¦¥­¨ï áâ ­®¢¨âáïã¦¥ ­¥¯à ¢®¬¥à­ë¬, ¨ ¯®íâ®¬ã, ª®£¤  íªáæ¥­âà¨á¨-â¥âë ­¥ ï¢«ïîâáï ¬ «ë¬¨ ¢¥«¨ç¨­ ¬¨ (¤«ï á¨«ì­®¢ëâï­ãâëå ®à¡¨â), á«¥¤ã¥â ¯à®¢®¤¨âì á¯¥æ¨ «ì­®¥à §«®¦¥­¨¥ ¢®§¬ãé îé¥© äã­ªæ¨¨.�®§¬ãé îé ï äã­ªæ¨ï § ¤ ç¨ âà¥å â¥« á â®ç­®-áâìî O[�2] ¨¬¥¥â ¢¨¤ [4]R= �0 (R1+R2) ; �0 = �1�2�;R1 = 1=�; R2 =�r1 cosH=r22;�2 = r21 + r22 � 2r1r2 cosH; (1)cosH = cos (w1�w2)� 2 sin2 (�i=2) sinw1 sinw2;£¤¥ � | ¬ «ë© ¯ à ¬¥âà; �1 , �2 | ­¥ª®â®àë¥®â«¨ç­ë¥ ®â ­ã«ï ¯®áâ®ï­­ë¥; rj ¨ wj |à ¤¨ãá-¢¥ª-

â®àë ¢ á¨áâ¥¬¥ ª®®à¤¨­ â, á®¢¬¥é¥­­®© á æ¥­âà®¬¬ áá æ¥­âà «ì­®£® â¥«  P0 , ¨ ¨áâ¨­­ë¥ ¤®«£®âë, ®â-áç¨âë¢ ¥¬ë¥ ®â ®¡é¥£® ã§« , â¥« Pj (j = 1; 2) á®®â-¢¥âáâ¢¥­­®; �i | ¢§ ¨¬­ë© ­ ª«®­ ®áªã«¨àãîé¨å®à¡¨â â¥« P1 ¨ P2 ; £à ¢¨â æ¨®­­ ï ¯®áâ®ï­­ ï ¯à¨á®®â¢¥âáâ¢ãîé¥¬ ¢ë¡®à¥ ¥¤¨­¨æë ¢à¥¬¥­¨ ¯à¨­ïâ §  ¥¤¨­¨æã.�ã¤¥¬ ¤ «¥¥ ¢ ®¡é¥¬ á«ãç ¥ à áá¬ âà¨¢ âì ¯¥à-âãà¡ æ¨®­­ãî äã­ªæ¨î (1) ®â­®á¨â¥«ì­® ¯¥à¥¬¥­-­ëå kj , hj , �� = sin2 (�i=2) ; £¤¥kj = ej cosSj ; hj = ej sinSj ; (2)  Sj |  ­®¬ «¨ï �¥«®­¥ | ¬¥¤«¥­­ ï ¯¥à¥¬¥­­ ï,ej | íªáæ¥­âà¨á¨â¥â ®à¡¨âë â¥«  Pj (j = 1; 2). � §-«®¦¥­¨¥ ¢ àï¤ �¥©«®à  ¢®§¬ãé îé¥© äã­ªæ¨¨ R¢ ®ªà¥áâ­®áâ¨ â®çª¨ (kj0; hj0; ��0) 2 D (j = 1; 2) ,£¤¥ D | ®¡« áâì à¥£ã«ïà­®áâ¨ ¢®§¬ãé îé¥© äã­ª-æ¨¨, á«¥¤ã¥â ®áãé¥áâ¢«ïâì ¢ ­¥áª®«ìª® íâ ¯®¢. �­ -ç «  ­¥®¡å®¤¨¬® ä¨ªá¨à®¢ âì k2 (k2 = k20 ), h2(h2 = h20 ), â. ¥. e20 , S20;   â ª¦¥ �� ( �� = ��0 ) ¨ ¯à®-¢¥áâ¨ ä®à¬ «ì­®¥ â¥©«®à®¢áª®¥ à §«®¦¥­¨¥ äã­ª-æ¨¨ R ¢ ®ªà¥áâ­®áâ¨ (k10; h10) . � â¥¬ ¯®á«¥ á®®â-¢¥âáâ¢ãîé¨å à §«®¦¥­¨© ª®íää¨æ¨¥­â®¢ ¯à¨ áâ¥¯¥-­ïå (k1� k10)m (h1 � h10)n (m;n= 0; 1; 2; : : :) á«¥¤ã-¥â á ãç¥â®¬ ãá«®¢¨ï à¥§®­ ­á­®áâ¨ ¯à®¢¥áâ¨ ãáà¥¤­¥-­¨¥ íâ¨å ª®íää¨æ¨¥­â®¢. � ­ ª®­¥æ, ¯®«ãç¥­­ë¥ à¥-§ã«ìâ âë æ¥«¥á®®¡à §­® à á¯à®áâà ­¨âì ­  ®¡« áâì¢ ®ªà¥áâ­®áâ¨ k20; h20 ¨ ��0 (k2 6� k20 , h2 6� h20 ,�� 6� ��0 ).�¤­ ª®, á®£« á­® áª § ­­®¬ã ¢ëè¥, ­¥®¡å®¤¨-¬® ­  ¬­®¦¥áâ¢¥ D ®¡®á­®¢ âì  ¡á®«îâ­ãî áå®-¤¨¬®áâì ãª § ­­®£® ä®à¬ «ì­®£® à §«®¦¥­¨ï R ¢¤¥©áâ¢¨â¥«ì­®¬ ¯à®áâà ­áâ¢¥ ¯¥à¥¬¥­­ëå (kj ; hj ; ��)(j = 1; 2) :� áå®¤¨¬®áâ¨ ¢®§¬ãé îé¥© äã­ªæ¨¨� áá¬®âà¨¬ á­ ç «  á«ãç © ¯«®áª®£® ®£à ­¨ç¥­-­®£® í««¨¯â¨ç¥áª®£® ¢ à¨ ­â  § ¤ ç¨ ¨, ª ª ¡ã¤¥â¢¨¤­® ¨§ ¤ «ì­¥©è¥£®, ­¥ ­ àãè ï ®¡é­®áâ¨, ¨áá«¥-¤ã¥¬ ¢­ãâà¥­­¨© ¢ à¨ ­â § ¤ ç¨, ª®£¤  áà¥¤­¥¥ ¤¢¨-¦¥­¨¥ n2 ¢®§¬ãé îé¥£® â¥«  P2 ¬¥­ìè¥ áà¥¤­¥£®



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü6 61¤¢¨¦¥­¨ï n1 ¯ áá¨¢­® £à ¢¨â¨àãîé¥£® P1 . �®£¤ ¢ (1) á«¥¤ã¥â áç¨â âì �0 = � , �i = 0 ¨ wj = !j + vj(j = 1; 2), ¯à¨ íâ®¬ !j ¨ vj |  à£ã¬¥­âë ¯¥à¨æ¥­â-à®¢ ¨ ¨áâ¨­­ë¥  ­®¬ «¨¨ ¯ à ¬¥âà®¢ ®à¡¨â â¥« Pj(j = 1; 2) á®®â¢¥âáâ¢¥­­®.�  ®á­®¢ ­¨¨ ªà¨â¥à¨ï �ã­¤¬ ­  ¢ à áá¬ âà¨¢ -¥¬®¬ á«ãç ¥ (a2 > a1 ) ¤«ï ®¡« áâ¨, ¢ ª®â®à®© R ­¥á®¤¥à¦¨â ®á®¡¥­­®áâ¨ (� 6= 0 ; 0 < r1 < r2 ), ¨¬¥¥¬­¥à ¢¥­áâ¢  [6]a1F1(e1)< a2F2(e2); F2(e1)> 0; (3)£¤¥ aj | ¡®«ìè¨¥ ¯®«ã®á¨ ®à¡¨â â¥« Pj (j = 1; 2);Fj(x) | ¢¥é¥áâ¢¥­­ë¥ äã­ªæ¨¨, à §«®¦¥­¨¥ ª®â®-àëå ¢ àï¤ �¥©«®à  ¯à¨ x < 1 ¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥F1 (x) = 1 + 2x+ x2+ 23x3 + : : : ;F2 (x) = 1� 2x+ x2� 23x3 + : : : : (4)�¥à ¢¥­áâ¢  (3) ®£à ­¨ç¨¢ îâ ¤®¯ãáâ¨¬ãî ®¡-« áâì ¨§¬¥­¥­¨ï íªáæ¥­âà¨á¨â¥â  ¨ ¡®«ìè®© ¯®-«ã®á¨ (e1; a1 ) ¯ áá¨¢­® £à ¢¨â¨àãîé¥£® â¥« , ¯®-áª®«ìªã ¢ à ¬ª å ®£à ­¨ç¥­­®£® ¢ à¨ ­â  § ¤ ç¨âà¥å â¥« ¢¥«¨ç¨­ë e2 ¨ a2 ä¨ªá¨à®¢ ­ë (¢â®à®¥­¥à ¢¥­áâ¢® (3) íª¢¨¢ «¥­â­® á«¥¤ãîé¥¬ã: e1 < �e ,�e = 0;66274 : : :). �  à¨á. 1,   ¯à¥¤áâ ¢«¥­ë ãª -§ ­­ë¥ ®¡« áâ¨, «®ª «¨§®¢ ­­ë¥ ­¨¦¥ ¯à¨¢¥¤¥­­®©ªà¨¢®©, ª®£¤  ¢®§¬ãé îé¨¬ â¥«®¬ ï¢«ï¥âáï �¯¨-â¥à (e2 = 0;048 , a2 = 1). �à¨ ä¨ªá¨à®¢ ­­ëå ¢¥-«¨ç¨­ å ¯ à ¬¥âà  a1=a2 , á®®â¢¥âáâ¢ãîé¨å â®ç-­®© ®à¡¨â «ì­®© á®¨§¬¥à¨¬®áâ¨ ¯¥à¨®¤®¢ ¯ áá¨¢-­® £à ¢¨â¨àãîé¥£® â¥«  P1 á �¯¨â¥à®¬ (P2 ) ¢¨¤ m=(m+ 1) (m = 1; 2; 3), äã­ªæ¨®­ «ì­ë¥ § ¢¨á¨¬®-áâ¨ ¬¥¦¤ã ¬ ªá¨¬ «ì­® ¤®¯ãáâ¨¬ë¬¨ íªáæ¥­âà¨á¨-â¥â ¬¨ ej ®à¡¨â Pj (j = 1; 2) ¨¬¥îâ ¢¨¤, ¯®ª § ­-­ë© ­  à¨á. 1, ¡ (­¥à ¢¥­áâ¢  (3) à¥ «¨§ãîâáï ­¨¦¥¯à¨¢¥¤¥­­ëå ªà¨¢ëå). �â¨ £à ä¨ª¨ á¢¨¤¥â¥«ìáâ¢ãîâ® â®¬, çâ® áãé¥áâ¢ãîâ ª®­¥ç­ë¥ ®¡« áâ¨ ¨§¬¥­¥­¨ïíªáæ¥­âà¨á¨â¥â  e1 ¯ áá¨¢­® £à ¢¨â¨àãîé¥£® â¥« ,á®®â¢¥âáâ¢ãîé¨¥ à¥£ã«ïà­®¬ã å à ªâ¥àã ¨§¬¥­¥­¨ï

(â. ¥. ®á®¡ë¥ â®çª¨ ®âáãâáâ¢ãîâ) ¢®§¬ãé îé¥© äã­ª-æ¨¨ R .� ®¡« áâ¨ D à¥£ã«ïà­®áâ¨ äã­ªæ¨¨ R , ª ª ­¥-âàã¤­® ¢¨¤¥âì, ¥á«¨ ¯¥à¥©â¨ ®â äã­ªæ¨¨ R1 = 1=� ªR� =R�21 =2; ¢®§¬ãé îé ï äã­ªæ¨ï ¨¬¥¥â ¢ ®ªà¥áâ-­®áâ¨ â®çª¨ (kj0; hj0) 2 D (j = 1; 2) ­¥¯à¥àë¢­ë¥ç áâ­ë¥ ¯à®¨§¢®¤­ë¥ ¤® «î¡®£® ª®­¥ç­®£® ¯®àï¤-ª  N , ¯®íâ®¬ã ®­  ¯à¥¤áâ ¢¨¬  á®®â¢¥âáâ¢ãîé¨¬àï¤®¬ �¥©«®à  á ®áâ â®ç­ë¬ ç«¥­®¬ ¢ ä®à¬¥ �¥ -­®,   á«¥¤®¢ â¥«ì­®, ¢ ¬ «®© ®ªà¥áâ­®áâ¨ (kj0; hj0)(j = 1; 2) àï¤ �¥©«®à  áå®¤¨âáï, â. ¥. ®áâ â®ç­ë©ç«¥­ áâà¥¬¨âáï ª ­ã«î ¯à¨ N !1 [7].�æ¥­¨¬ â¥¯¥àì ®¡« áâì  ¡á®«îâ­®© áå®¤¨¬®áâ¨¢®§¬ãé îé¥© äã­ªæ¨¨ R ¢ ¨áá«¥¤ã¥¬®¬ ¯à®áâà ­-áâ¢¥ ¯¥à¥¬¥­­ëå (k1; h1; S2 ).�§ (1) ¢ à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥ ¢ ®¡« áâ¨ D(r1 < r2 ) ¨¬¥¥¬ [8]:R= �r2 "1 + 1Xm=2�r1r2�m ePm (cosH)# ; (5)£¤¥ ePm | ¯®«¨­®¬ �¥¦ ­¤à  ¯®àï¤ª  m . � ª¨§¢¥áâ­®, àï¤ (5) áå®¤¨âáï  ¡á®«îâ­® ¤«ï ¢á¥år1 < r2 . � ¥á«¨ ­ ¬ ¤ «¥¥ ã¤ áâáï ®¯à¥¤¥«¨âì ®¡« áâì(D� �D)  ¡á®«îâ­®© áå®¤¨¬®áâ¨ à §«®¦¥­¨© 1=r2 ,r1 ¨ ePm (cosH) (m = 2; 3; : : :) ¢ á®®â¢¥âáâ¢ãîé¨¥àï¤ë ¯® áâ¥¯¥­ï¬ (kj � kj0) , (hj � hj0) (j = 1; 2)(áâà®£® £®¢®àï, ¢ à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥ ¢¬¥áâ® k2 ,h2 ¬®¦­® ®£à ­¨ç¨âìáï «¨èì ¯¥à¥¬¥­­®© S2 , â ªª ª e2 = const), â® ¢ íâ®© ®¡« áâ¨ D� ¡ã¤ãâ áå®¤¨âì-áï ¯® áâ¥¯¥­ï¬ (kj � kj0) , (hj � hj0) (j = 1; 2) ¨ àï¤ë(r1=r2)2 , (r1=r2)2 eP2(cosH) , (r1=r2)3 eP3(cosH); : : : |ª ª ¯à®¨§¢¥¤¥­¨¥  ¡á®«îâ­® áå®¤ïé¨åáï àï¤®¢,  â ª¦¥ àï¤ (5) | ª ª áã¬¬   ¡á®«îâ­® áå®¤ïé¨åáïàï¤®¢. �«¥¤®¢ â¥«ì­®,  ¡á®«îâ­® áå®¤ïé¨©áï àï¤(5) â®£¤  ®¡¥á¯¥ç¨â ¢ ®¡« áâ¨ D� (ª®â®àãî á«¥¤ã-¥â ®¯à¥¤¥«¨âì) ¨  ¡á®«îâ­ãî áå®¤¨¬®áâì ¨áª®¬®£®àï¤ ���������	
��¨á. 1. �®¯ãáâ¨¬ë¥ ¨§¬¥­¥­¨ï í«¥¬¥­â®¢ ®à¡¨â £à ¢¨â¨àãîé¨å â¥« ¢ ¯«®áª®© ®£à ­¨ç¥­­®© í««¨¯â¨ç¥áª®© § ¤ ç¥âà¥å â¥«, ¯à¨ ª®â®àëå £ à ­â¨àã¥âáï à¥£ã«ïà­®áâì ¢®§¬ãé îé¥© äã­ªæ¨¨:   | á«ãç ©, ª®£¤  ¢®§¬ãé îé¥¥â¥«® | �¯¨â¥à, §®­ë 1, 2, 3 ®â¢¥ç îâ  áâ¥à®¨¤ ¬ £àã¯¯ �¥ªã¡ë, �¨«ì¤ë ¨ �ã«¥ á®®â¢¥âáâ¢¥­­®; ¡ | ¤¨ £à ¬¬ e1max {e2max , ¢ ª®â®à®© ¢ ª ç¥áâ¢¥ ¯ à ¬¥âà  ¢ëáâã¯ ¥â ®â­®è¥­¨¥ ¡®«ìè¨å ¯®«ã®á¥©: a1=a2 = 0,630 (1); 0,763 (2)¨ 0,825 (3)



62 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 6R (z) = 1Xm=0 1m!��8<: 2Xj=1 �(kj � kj0) @@kj0 + (hj � hj0) @@hj0�9=;mR;z= (kj ; hj) (j = 1; 2) : (6)�¯à¥¤¥«¨¬ á­ ç «  ®¡« áâì  ¡á®«îâ­®© áå®¤¨-¬®áâ¨ à §«®¦¥­¨© rj ¢ á®®â¢¥âáâ¢ãîé¨¥ àï¤ë ¯®áâ¥¯¥­ï¬ (kj � kj0) , (hj � hj0) (j = 1; 2). �ç¨â ï, çâ®¯ áá¨¢­® £à ¢¨â¨àãîé¥¥ â¥«® P1 ¤¢¨¦¥âáï ¯® ®áªã-«¨àãîé¥¬ã í««¨¯áã (  ¤«ï ®£à ­¨ç¥­­®£® í««¨¯â¨-ç¥áª®£® ¢ à¨ ­â  ¤¢¨¦¥­¨¥ â¥«  P2 ¯à®¨áå®¤¨â ¯®ä¨ªá¨à®¢ ­­®¬ã í««¨¯áã), ¬®¦­® § ¯¨á âìrj = aj (1� ej cosEj) ; Ej �Mj � ejf (Ej) = 0 (7)(j = 1; 2) ;£¤¥ Ej , Mj | íªáæ¥­âà¨ç¥áª¨¥ ¨ áà¥¤­¨¥  ­®¬ «¨¨®à¡¨â â¥« Pj á®®â¢¥âáâ¢¥­­®, f(Ej) = sinEj |æ¥« ïäã­ªæ¨ï (j = 1; 2). �®£¤ , á®£« á­® ä®à¬ã«¥ � £à ­-¦  (¢ ®¡é¥¬ á«ãç ¥ | ä®à¬ã«¥ �ãà¬ ­ {� £à ­¦ ),àï¤ ¢¨¤ � (Ej) = 1Xm=0 emjm! dm�1dMm�1j ��0 (Mj) fm (Mj)� ; (8)£¤¥ � (Ej) (j = 1; 2) ¥áâì ¯à®¨§¢®«ì­ ï § ¤ ­­ ï£®«®¬®àä­ ï (æ¥« ï) äã­ªæ¨ï, ï¢«ï¥âáï  ¡á®«îâ­®áå®¤ïé¨¬áï ¤«ï ¢á¥å §­ ç¥­¨© íªáæ¥­âà¨á¨â¥â®¢ ej ,ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨î [8, 9]ej < �e; �e= 0;66274 : : : (j = 1; 2) : (9)�®áª®«ìªã  ¡á®«îâ­® áå®¤ïé¨©áï àï¤ ¤®¯ãá-ª ¥â ¯¥à¥áâ ­®¢ªã á« £ ¥¬ëå, â®, ãç¨âë¢ ï, çâ®ej � (ej�ej0)+ej0 (j = 1; 2), àï¤ (8),   á«¥¤®¢ â¥«ì­®,á®£« á­® (7), ¨ à §«®¦¥­¨¥ ¤«ï rj ¯à¥¤áâ ¢«ïîâáï¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨ï (9)  ¡á®«îâ­® áå®¤ïé¨¬¨áïàï¤ ¬¨ ®â­®á¨â¥«ì­® (ej � ej0) ¢¨¤ rj=aj = 1Xm=0 (ej � ej0)m Sm (Mj) (j = 1; 2) ; (10)¢ ª®â®àëåSm (Mj) = 1Xn=m n!(n�m)!m!en�mj0 Cn (Mj) ;C0 (Mj) = 1; C1 (Mj) =� cosMj ;Cn (Mj) = 1(n� 1)! dn�2dMn�2j [sinnMj ] ;n= 2; 3; : : : (j = 1; 2) : (11)� ª çâ®  ¡á®«îâ­ ï áå®¤¨¬®áâì àï¤  (10) £ à ­â¨àã-¥âáï ¤«ï ¢á¥å §­ ç¥­¨© íªáæ¥­âà¨á¨â¥â®¢ ej ¨§ ¨­â¥à-¢ «®¢ ej � ej0 < �e� ej0 , 06 ej0 < 1 (j = 1; 2) :

�«ï ®¯à¥¤¥«¥­¨ï ¯®«­®© ®¡« áâ¨ áå®¤¨¬®áâ¨ (7)¯® áâ¥¯¥­ï¬ íªáæ¥­âà¨á¨â¥â®¢ (ej � ej0) (j = 1; 2)¯à¥¤áâ ¢¨¬ ãà ¢­¥­¨¥ �¥¯«¥à  ¯à¨ 0 6 e < 1 ¢ ¢¨¤¥¨­â¥£à «  ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï@E@e = sinE1� e cosE: (12)(�¤¥áì ¨ ­¨¦¥ ¤«ï ã¯à®é¥­¨ï § ¯¨á¥© ¢¢¥¤¥­® ®¡®-§­ ç¥­¨¥ E = Ej , e = ej (j = 1; 2).) �®£« á­® â¥®à¥-¬¥ �®è¨ ® áãé¥áâ¢®¢ ­¨¨ £®«®¬®àä­®£® à¥è¥­¨ï,ãà ¢­¥­¨¥ (12) ¡ã¤¥â ¨¬¥âì £®«®¬®àä­ë© ¨­â¥£à «,ª®â®àë© ®¡à é ¥âáï ¢ E0 ¯à¨ e = e0 ¢­ãâà¨ ªàã£ ,­¥ á®¤¥à¦ é¥£® ®á®¡ëå â®ç¥ª ¯à ¢®© ç áâ¨ ãà ¢­¥-­¨ï (12). �á®¡ë¥ â®çª¨ (12) ®¯à¥¤¥«¨¬ ¨§ ãà ¢­¥­¨©1� e cosE = 0; E �M � e sinE = 0 (13)¯à¨ ãá«®¢¨¨, çâ® e = u+ iv , E = �x+ i�y �i2 =�1� :� §¤¥«ïï ¢¥é¥áâ¢¥­­ë¥ ¨ ¬­¨¬ë¥ ç áâ¨ (13) ¤«ï ãà ¢-­¥­¨ï ªà¨¢®©, ®¯à¥¤¥«ïîé¥© ®á®¡ë¥ â®çª¨ ¯à ¢®©ç áâ¨ (12), ¢ ¯ à ¬¥âà¨ç¥áª®© ä®à¬¥ ¯®«ãç¨¬u2 = �y (cth �y� �y) ; v2 = �y (�y� th �y) : (14)�à¨¢ ï (14) ¯à¥¤áâ ¢«ï¥â á®¡®© ®£¨¡ îéãî á¥¬¥©-áâ¢  ®ªàã¦­®áâ¥© á æ¥­âà®¬ ¢ â®çª¥ e0 (e0 | ¢¥-é¥áâ¢¥­­®¥ ç¨á«®). � ¤¨ãáë Re0 íâ¨å ®ªàã¦­®áâ¥©¨ ï¢«ïîâáï à ¤¨ãá ¬¨ áå®¤¨¬®áâ¨ à §«®¦¥­¨ï E ¯®áâ¥¯¥­ï¬ (e � e0 ). �¥«¨ç¨­ë Re0 ®¯à¥¤¥«ïîâáï ¨§®ç¥¢¨¤­®£® ãá«®¢¨ï R2e0 =minn(u� e0)2+ v2o ; ª®-â®à®¥ á ãç¥â®¬ (14) ¯à¥®¡à §ã¥¬ ª ¢¨¤ãR2e0 = e20 +minn2�y= sh (2�y)� 2e0p�y (cth �y� �y)o :�¯à¥¤¥«ïï íªáâà¥¬ã¬ ¯® ®¡é¨¬ ¯à ¢¨« ¬, ­ å®¤¨¬Re0 = �2y�= sh (2y�)� e20 ch (2y�)�1=2 ; (15)£¤¥ y� | ¯®«®¦¨â¥«ì­ë© ª®à¥­ì ãà ¢­¥­¨ïe�(�y) = e20; e� (�y) = �y (cth �y� �y) ch4 �y:� ¢¨á¨¬®áâì Re0 (e0) , ¯à¨¢¥¤¥­­ ï ­  à¨á. 2, ¯®ª -§ë¢ ¥â, çâ® ¤«ï ¢á¥å 06 e0 < 1 áãé¥áâ¢ã¥â ®â«¨ç­ë©®â ­ã«ï à ¤¨ãá áå®¤¨¬®áâ¨ Re0 .�������¨á. 2. � ¢¨á¨¬®áâì à ¤¨ãá  áå®¤¨¬®áâ¨ Re0 â¥©«®-à®¢áª¨å à §«®¦¥­¨© ¯® áâ¥¯¥­ï¬ (e � e0) ¤«ï ª®®à¤¨-­ â í««¨¯â¨ç¥áª®£® ¤¢¨¦¥­¨ï ®â ¢¥«¨ç¨­ë íªáæ¥­âà¨-á¨â¥â  e0 . �¡« áâì áå®¤¨¬®áâ¨, «®ª «¨§®¢ ­­ ï ¬¥¦¤ãemax = Re0 + e0 ¨ emin = e0 �Re0 > 0; § èâà¨å®¢ ­ 



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü6 63�¥¯®áà¥¤áâ¢¥­­ë© ¯¥à¥å®¤ ®â íªáæ¥­âà¨á¨â¥â®¢(ej � ej0) ª ¯¥à¥¬¥­­ë¬ (kj � kj0) , (hj � hj0) ®áã-é¥áâ¢«ï¥âáï ¢ á®®â¢¥âáâ¢¨¨ á (2) á«¥¤ãîé¨¬ ®¡à §®¬:ej � ej0 =qk2j + h2j �qk2j0 + h2j0 (j = 1; 2) : (16)�à¥¤¯®« £ ï ej0 6= 0 (¢ ¯à®â¨¢­®¬ á«ãç ¥ ¨áª®¬®¥à §«®¦¥­¨¥ á¢®¤¨âáï ª ª« áá¨ç¥áª®¬ã), ¨§ (16) ¯®«ã-ç ¥¬ej � ej0 =qk2j0 + h2j0 ��n(1+  [(kj � kj0; hj � hj0)])1=2� 1o (j = 1; 2) ; = h2kj0 (kj � kj0) + (kj � kj0)2+ 2hj0 (hj � hj0)++ (hj � hj0)2 i.�k2j0+ h2j0� :�à¨ j j< 1 , â. ¥. 0< ej <p2ej0; ¨«¨ej � ej0 < �p2� 1� ej0 (j = 1; 2) ; (17)¯à ¢ ï ç áâì (16) ¯à¥¤áâ ¢«ï¥âáï  ¡á®«îâ­® áå®¤ï-é¨¬¨áï ¯® áâ¥¯¥­ï¬ (kj � kj0) , (hj � hj0) àï¤ ¬¨¢¨¤  [7]ej � ej0 = kj0qk2j0+ h2j0 (kj � kj0)++ hj0qk2j0 + h2j0 (hj � hj0) + : : : (j = 1; 2) : (18)�á«®¢¨¥ (17) ¯à¨ e�j0 = 0;6695 : : : á®¢¯ ¤ ¥â á (15).�à¨ ej0 > e�j0 ­¥à ¢¥­áâ¢® (17) á®¤¥à¦¨â ¢ á¥¡¥ (15),¢ â® ¢à¥¬ï ª ª ¯à¨ 0< ej0 6 e�j0 (j = 1; 2) ®¯à¥¤¥«ï-îé¨¬ ï¢«ï¥âáï ãá«®¢¨¥ (17).� ª¨¬ ®¡à §®¬, ¯à¨0< ej0 6 e�j0 (19)¢¥«¨ç¨­ë rj=aj (j = 1; 2) à §« £ îâáï ¢ á®®â¢¥â-áâ¢ãîé¨¥  ¡á®«îâ­® áå®¤ïé¨¥áï àï¤ë ¯® áâ¥¯¥­ï¬(kj � kj0) , (hj � hj0) ¤«ï ¢á¥åej � ej0 < �p2� 1� ej0: (20)�à¨ e�j0 < ej0 < 1 ®¡« áâì áå®¤¨¬®áâ¨ à §«®¦¥­¨©rj=aj ¯à¨¢¥¤¥­  ­  à¨á. 2. �¤­ ª® ¨áª®¬ ï ®¡« áâìD� ®¯à¥¤¥«ï¥âáï ãª § ­­ë¬¨ ®¡« áâï¬¨ áå®¤¨¬®áâ¨á ãç¥â®¬ ®£à ­¨ç¥­¨© (3), (4), § ¤ îé¨å ®¡« áâì Dà¥£ã«ïà­®áâ¨ ¢®§¬ãé îé¥© äã­ªæ¨¨ R , ¯®áª®«ìªãD� �D .�ç¨âë¢ ï (7), á®£« á­® â¥®à¥¬¥ �¥©¥àèâà áá , ¢®¡« áâ¨ D ¤«ï à §«®¦¥­¨© ®¡à â­®© ¢¥«¨ç¨­ë à -¤¨ãá-¢¥ªâ®à  â¥«  P2 ¯®«ãç¨¬a2=r2 = 1Xm=0 (e2 � e20)m eSm (M2) ; (21)

£¤¥ eSm (M2) ®¯à¥¤¥«ï¥âáï ¯à ¢®© ç áâìî ¢ëà ¦¥­¨ï(11), ¢ ª®â®à®¬ ª®íää¨æ¨¥­â Cn á«¥¤ã¥â § ¬¥­¨âì­  eCn = 1n! dn(sinnM2)dMn2 (n = 0; 1; 2; : : :). �«ï § ¢¨á¨¬®-áâ¨ (21) ®áâ îâáï á¯à ¢¥¤«¨¢ë¬¨ ¯à¥¤áâ ¢«¥­¨¥ (18)¨ ãá«®¢¨ï (19), (20).� à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥ ¯«®áª®£® ¢ à¨ ­â  § -¤ ç¨ H = v1 �M1 � (v2�M2) + �1 � �2; £¤¥ �j |áà¥¤­¨¥ ¤®«£®âë â¥« Pj , ãà ¢­¥­¨ï æ¥­âà®¢ vj �Mj(j = 1; 2),   â ª¦¥ ª®á¨­ãáë ¨ á¨­ãáë ®â íâ¨å  à-£ã¬¥­â®¢ à §« £ îâáï ¢  ¡á®«îâ­® áå®¤ïé¨¥áï ¯®áâ¥¯¥­ï¬ íªáæ¥­âà¨á¨â¥â®¢ àï¤ë ¢¨¤  (10) ¨ ¯à¨ íâ®¬��� ePm (cosH)��� 6 1 ¥áâì ¯®«¨­®¬ ®â­®á¨â¥«ì­® cosHáâ¥¯¥­¨ m [8]. �®íâ®¬ã ePm (cosH) ¯à¨ ãá«®¢¨ïå(19), (20) ¤«ï «î¡®£® ª®­¥ç­®£® m ¯à¥¤áâ ¢«ï¥âáï ¡á®«îâ­® áå®¤ïé¨¬áï àï¤®¬ ¯® áâ¥¯¥­ï¬ (kj � kj0) ,(hj � hj0) (j = 1; 2).�«¥¤®¢ â¥«ì­®, ¢ ®¡« áâ¨ D� � D , ®¯à¥¤¥«ï¥-¬®© ãá«®¢¨ï¬¨ (19), (20), ¢®§¬ãé îé ï äã­ªæ¨ï (5)á ãç¥â®¬ (3), (4) ¯à¥¤áâ ¢¨¬  ¢ ®ªà¥áâ­®áâ¨ â®ç¥ª(kj0; hj0) (j = 1; 2)  ¡á®«îâ­® áå®¤ïé¨¬áï àï¤®¬ (6).�«ï ¢­¥è­¥£® ¢ à¨ ­â  ®£à ­¨ç¥­­®© í««¨¯â¨-ç¥áª®© § ¤ ç¨ ®¡« áâì D à¥£ã«ïà­®áâ¨ äã­ªæ¨¨ R , ¢®â«¨ç¨¥ ®â (3), (4), ¡ã¤¥â ®¯à¥¤¥«ïâìáï ­¥à ¢¥­áâ¢ ¬¨¢¨¤ a1F2 (e1)> a2F1 (e2) ; F2 (e2)> 0 (a1 > a2) ;(22)  ¢¬¥áâ® (5) ¡ã¤¥¬ ¨¬¥âìR= �r1 "1 + 1Xm=2 (r2=r1)m ePm (cosH)# :�¤­ ª® ¯à¨ íâ®¬, ª ª «¥£ª® ¢¨¤¥âì, à ááã¦¤¥­¨ï, ­ «®£¨ç­ë¥ ¯à¨¢¥¤¥­­ë¬ ¢ëè¥, ¯®ª §ë¢ îâ, çâ®¢ ®¡« áâ¨ D� � D , § ¤ ¢ ¥¬®© ãá«®¢¨ï¬¨ (19), (20)¨ (22), áãé¥áâ¢ã¥â  ¡á®«îâ­ ï áå®¤¨¬®áâì àï¤  (6).� ­ ª®­¥æ, ­¥ ¢®§­¨ª ¥â ­¨ª ª¨å ¯à¨­æ¨¯¨ «ì-­ëå § âàã¤­¥­¨© ¨ ¤«ï ®¡®á­®¢ ­¨ï  ¡á®«îâ­®© áå®-¤¨¬®áâ¨ à §«®¦¥­¨© ¢®§¬ãé îé¥© äã­ªæ¨¨ ¯à¨ ¯¥-à¥å®¤¥ ª ­¥®£à ­¨ç¥­­®¬ã,   â ª¦¥ ª ¯à®áâà ­áâ-¢¥­­®¬ã ¢ à¨ ­â ¬ § ¤ ç¨. � ¯®á«¥¤­¥¬ á«ãç ¥ ¤«ï®¯à¥¤¥«¥­¨ï ®¡« áâ¨ à¥£ã«ïà­®áâ¨ D ¬®¦­® ¢®á-¯®«ì§®¢ âìáï ªà¨â¥à¨¥¬ �¨«ì¢ë ¢¨¤  [10]sin2��i2 � = [a2F2 (e2)� a1F1 (e1)]24a1a2F3 (e1)F3 (e2) ; (23)£¤¥ F3 (x) =q(1+ x)2 + ch2 y (1+ x2) =2; y = x ch �y ,a2 > a1: �«ï  áâ¥à®¨¤­®© § ¤ ç¨, ª®£¤  ¢®§¬ãé î-é¨¬ â¥«®¬ ï¢«ï¥âáï �¯¨â¥à, ­  ®á­®¢ ­¨¨ (23) ¯®-áâà®¥­ë § ¢¨á¨¬®áâ¨ �max = sin (�imax=2) ®â ¬ ªá¨-¬ «ì­ëå §­ ç¥­¨© íªáæ¥­âà¨á¨â¥â®¢ e1max ®à¡¨âë¯ áá¨¢­® £à ¢¨â¨àãîé¥£® â¥«  P1 ¤«ï à §«¨ç­ëå§­ ç¥­¨© ¯ à ¬¥âà  a1=a2 (à¨á. 3).
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