
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2006. ò2 71������ � ����������� 530.12:550.831� ������ <�������� ���������� ���������������������>, �������������� � ������� <������������������ ������������. ������. ����������>�.�. �¥­¨á®¢, �.�. �¢¥è­¨ª®¢, �.�. �¨« ¥¢(ª ä¥¤à  ª¢ ­â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í­¥à£¨©)�¥¤ ¢­® ¢ ¦ãà­ «¥ <�¥áâ­¨ª �®áª®¢áª®£® ã­¨-¢¥àá¨â¥â > ¡ë«  ®¯ã¡«¨ª®¢ ­  áâ âìï [1], ¢ ª®â®à®© ¢â®à ãâ¢¥à¦¤ ¥â, çâ® ¯à¥¤«®¦¥­­ ï ¨¬ á¨áâ¥¬ ãà ¢­¥­¨© â¥®à¨¨ £à ¢¨â æ¨¨ ¯à¨¢®¤¨â ª áæ¥­ -à¨î ­¥¯à¥àë¢­® ¯ã«ìá¨àãîé¥© �á¥«¥­­®©. �¤­ ª®¤ ­­ë© ¢ë¢®¤ ¨§ íâ®© à ¡®âë ­¥ á«¥¤ã¥â, â ª ª ª¨á¯®«ì§ã¥¬ ï ¢ áâ âì¥ [1] á¨áâ¥¬  ãà ¢­¥­¨© (3), (17)¨ (18)�) ï¢«ï¥âáï ¯à®â¨¢®à¥ç¨¢®©. � è¨ ®á­®¢­ë¥ à£ã¬¥­âë á®áâ®ïâ ¢ á«¥¤ãîé¥¬.� áâ âì¥ [1]  ¢â®à ¨áå®¤¨â ¨§ ãà ¢­¥­¨ï (3)~R�� � 12g�� ~R= 8�T �� +16�����(sin�); (3)£¤¥ T �� =p�g [(�+ p)u�u� � pg�� ] ; (4)  ¤®¯®«­¨â¥«ì­ë© ç«¥­ ¢ ¯à ¢®© ç áâ¨ ãà ¢­¥­¨ï (3)®¡ãá«®¢«¥­ ¢¢¥¤¥­­ë¬  ¢â®à®¬ ãá«®¢¨¥¬ æ¨ª«¨ç­®á-â¨. � íâ¨¬ ãà ¢­¥­¨ï¬ ¤®¡ ¢«ï¥âáï ãá«®¢¨¥ £ à¬®-­¨ç­®áâ¨ @�~g�� = 0: (5)�®á«¥ àï¤  â®¦¤¥áâ¢¥­­ëå ¯à¥®¡à §®¢ ­¨© ãà ¢­¥-­¨¥ (3) ¯à¨¢®¤¨âáï ª ¢¨¤ãg��@�@�~g�� = 16�(T �� + � ��) + 32�����(sin�); (6)£¤¥16�p�g� �� � 12 �~g��~g�� � 12 ~g��~g������~g��~g�� � 12~g��~g��� @�~g��@�~g�� ++ ~g��~g��@�~g��@�~g�� � ~g��~g��@�~g��@�~g�� �� ~g��~g��@�~g��@�~g�� + 12~g��~g��@�~g��@�~g�� ++ @�~g��@�~g��; (7)
~g�� � g���p�g:� «¥¥  ¢â®à à áá¬ âà¨¢ ¥â à §¢¨â¨¥ �á¥«¥­­®© ¨,ãç¨âë¢ ï ãá«®¢¨¥ £ à¬®­¨ç­®áâ¨, ¯®« £ ¥â�00 = 0; �0i = 0; i= 1; 2; 3: (A)�) �¤¥áì ¨ ¤ «¥¥ ¢ ä®à¬ã« å, ¨¬¥îé¨å æ¨äà®¢®© ­®¬¥à, ¬ëá®åà ­ï¥¬ ­ã¬¥à æ¨î, ¯à¨­ïâãî ¢ áâ âì¥ [1].

�§ ãà ¢­¥­¨© (3), (6), ãç¨âë¢ ï (A) , ®­ ¯®«ãç ¥âãà ¢­¥­¨¥ (17) _R2R2 = 8�3 �: (17)� íâ®¬ã ãà ¢­¥­¨î  ¢â®à ¤®¡ ¢«ï¥â ãà ¢­¥­¨¥ (18)_�=�3(�+ p) _RR: (18)�¡ íâ¨å ãà ¢­¥­¨ïå ®­ ¯¨è¥â: <�à ¢­¥­¨ï (17), (18)­¥ ¬®£ãâ ¢ë§ë¢ âì ­¨ª ª¨å á®¬­¥­¨©, ¨¡® ¯¥à¢®¥¨§ ­¨å ¯à¥¤áâ ¢«ï¥â á®¡®© ¡¥áá¯®à­ë© § ª®­ á®åà -­¥­¨ï á®¢®ªã¯­®© ¯«®â­®áâ¨ í­¥à£¨¨ ¢á¥© ¬ â¥à¨¨,  ¢â®à®© | ¢ëâ¥ª îé¨© ¨§ ®¡é¨å ¯à¨­æ¨¯®¢ § ª®­¨§¬¥­¥­¨ï ¯«®â­®áâ¨ â¥­§®à  í­¥à£¨¨-¨¬¯ã«ìá  ¢¥-é¥áâ¢ . �¢®©áâ¢® ¯®«­®âë ãª § ­­®© á¨áâ¥¬ë ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª  ¤ ¥â ®á­®¢ ­¨¥ <§ ¡ëâì> ®¡®áâ ¢è¥¬áï ¢ (6) ¥é¥ ®¤­®¬ ãà ¢­¥­¨¨, ¯®áª®«ìªã®­® ¤®«¦­® ¡ëâì á«¥¤áâ¢¨¥¬ ¯®«­®© á¨áâ¥¬ë>.�ã¤¥¬ á«¥¤®¢ âì «®£¨ª¥  ¢â®à  ¨ ¯à®¢¥à¨¬ ¯®-á«¥¤­¥¥ ãâ¢¥à¦¤¥­¨¥.�§ ãà ¢­¥­¨© (3), (6)  ¢â®à á®¢¥àè¥­­® ¯à ¢¨«ì-­® ¯®«ãç ¥â <§ ¡ëâ®¥> ãà ¢­¥­¨¥ (23)�RR =�4�3 (�+ 3p) + 8� �R4 �(sin�): (23)�¤­ ª® ãà ¢­¥­¨¥ (23) ¯à®â¨¢®à¥ç¨â ãà ¢­¥­¨ï¬(17) ¨ (18). �¥©áâ¢¨â¥«ì­®, ¯à®¤¨ää¥à¥­æ¨à®¢ ¢ãà ¢­¥­¨¥ (17), ¯®«ãç¨¬�R _R= 8�3 _RR�+ 4�3 R2 _�:�®¤áâ ¢«ïï ¢ íâ® ãà ¢­¥­¨¥ ¢ëà ¦¥­¨¥ ¤«ï _� (18),­ å®¤¨¬ _R �RR + 4�3 (�+ 3p)!= 0: (B)�®áª®«ìªã ¯«®â­®áâì � ­¨£¤¥ ­¥ à ¢­  ­ã«î, â®¢ á¨«ã á®®â­®è¥­¨ï (17) ¨¬¥¥¬_R 6= 0:�  íâ®¬ ®á­®¢ ­¨¨ ãà ¢­¥­¨¥ (B) ¬®¦­® § ¯¨á âì¢ ä®à¬¥ �RR =�4�3 (�+ 3p): (C)�â® ãà ¢­¥­¨¥ ¥áâì â®ç­®¥ á«¥¤áâ¢¨¥ ãà ¢­¥­¨© (17)¨ (18).



72 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2006. ò2�¥£ª® ¢¨¤¥âì, çâ® ¢ëà ¦¥­¨ï (23) ¨ (C) ­¥á®¢¯ ¤ îâ, ¯®áª®«ìªã  ¢â®à ¯®« £ ¥â � 6= 0 .�â ª, ¨§ ãà ¢­¥­¨© (17) ¨ (18) ¤«ï ¢¥«¨ç¨­ë�R=R á«¥¤ã¥â ®¤­® ¢ëà ¦¥­¨¥,   ãà ¢­¥­¨¥ (23) ¤ ¥â¤«ï â®© ¦¥ ¢¥«¨ç¨­ë �R=R ¤àã£®¥, ­¥ á®¢¯ ¤ îé¥¥á ­¨¬ ¢ëà ¦¥­¨¥. �®íâ®¬ã ãà ¢­¥­¨ï (3), (6) ¨ ¨åá«¥¤áâ¢¨¥ (23), á ®¤­®© áâ®à®­ë, ¨ ãà ¢­¥­¨ï (17)¨ (18), á ¤àã£®© áâ®à®­ë, ¯à®â¨¢®à¥ç â ¤àã£ ¤àã£ã�) .�«ï â®£® çâ®¡ë ¨§¡¥¦ âì ¯à®â¨¢®à¥ç¨ï, ­¥®¡å®-¤¨¬® ¯®«®¦¨âì � = 0 , ­® â®£¤  ¬ë ¢®§¢à é ¥¬áï¢ â®ç­®áâ¨ ª á¨áâ¥¬¥ ãà ¢­¥­¨© �¨«ì¡¥àâ {�©­-èâ¥©­  ~R�� � 12g�� ~R= 8�T �� ;�) �à®â¨¢®à¥ç¨¢®áâì ãà ¢­¥­¨© áâ âì¨ [1] ¯à®ï¢«ï¥âáï ¨ ¯à¨ ¢ë-ç¨á«¥­¨¨ ª®¢ à¨ ­â­®© ¤¨¢¥à£¥­æ¨¨ ®â á¨áâ¥¬ë (3). �¬¥­­®, ¯àï-¬®¥ ¢ëç¨á«¥­¨¥ á ãç¥â®¬ ãà ¢­¥­¨ï (17) ¤ ¥â r��0��(sin�) 6= 0 ,¯®íâ®¬ã ãâ¢¥à¦¤¥­¨¥ áâ âì¨ [1], çâ® ç«¥­ á ��� ¢ (3) ã¤®¢«¥â¢®-àï¥â ãà ¢­¥­¨î r�����(sin�) = 0 , ï¢«ï¥âáï ®è¨¡®ç­ë¬.�à®¬¥ â®£®, ãà ¢­¥­¨¥ (17) ¯à®â¨¢®à¥ç¨â ¨ ¢¢¥¤¥­­®¬ã ¢ [1]ãá«®¢¨î á¨¬¬¥âà¨¨ à¥è¥­¨ï ®â­®á¨â¥«ì­® ®¡à é¥­¨ï ¢à¥¬¥­¨.�à¨ ­ «¨ç¨¨ â ª®© á¨¬¬¥âà¨¨ äã­ªæ¨ï R ¤®«¦­  ¡ëâì ç¥â­®©®â­®á¨â¥«ì­® â®ç¥ª ¯®¢®à®â  � = �n ,   _R | á®®â¢¥âáâ¢¥­­® ­¥-ç¥â­®© (â®«ìª® â®£¤  ¯à¨ ¤¨ää¥à¥­æ¨à®¢ ­¨¨ ¢ �R ¬®¦¥â ¢®§­¨ª-­ãâì ç«¥­ á ç¥â­®© � -äã­ªæ¨¥©). �® ¢ á¨«ã (17) _R(�= �n) 6= 0 ,¯®áª®«ìªã � 6= 0 ¤«ï ¢á¥å � , ¯®íâ®¬ã ¢ ª®­â¥ªáâ¥ áâ âì¨ [1] _R ­¥¬®¦¥â ¡ëâì ­¥ç¥â­®© ®â­®á¨â¥«ì­® �= �n äã­ªæ¨¥©.
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