
ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 70��� 537.84���������� ����������, ���������������� � ������� ����� � ������� ��������������� ���������{������ � ���������������� ���������. �. ��������,�­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢�®«ãç¥­® 25.01.2002� á«ãç ¥, ª®£¤  ãà ¢­¥­¨ï á®áâ®ï­¨ï ¨ ¨­â¥£à «ë á¨¬¬¥âà¨¨ ¢ª«îç îâ § ¢¨á¨¬®áâì ­¥ â®«ìª® ®â ã¤¥«ì­®£® ®¡ê-¥¬ , ­® ¨ ®â äã­ªæ¨© â®ª , ¢  ­ «®£¥ ¬¥â®¤  £®¤®£à ä  � ¯«ë£¨­ {�¥¤®¢  ¢ ¬ £­¨â­®© £ §®¢®© ¤¨­ ¬¨ª¥ ¢¢¥¤¥­ë®¡®¡é¥­­ë¥ ¯®â¥­æ¨ «ë, ã¤®¢«¥â¢®àïîé¨¥ «¨­¥©­ë¬ ãà ¢­¥­¨ï¬, ç¥à¥§ ª®â®àë¥ ¢ ª®­¥ç­®¬ ¢¨¤¥ ¢ëà ¦¥­ë ª®-®à¤¨­ âë x1 ¨ x2 ¨ äã­ªæ¨ï â®ª   . � á«ãç ¥ £¨¯¥à¡®«¨ç­®áâ¨ ®á­®¢­®£® «¨­¥©­®£® ãà ¢­¥­¨ï â¥®à¨¨ ¯®«ãç¥­ë¨­¢ à¨ ­âë �¨¬ ­  ¨ ãà ¢­¥­¨ï ¤«ï ­¨å. � á«ãç ¥, ª®£¤  ¢¥ªâ®àë áª®à®áâ¨ ¨ ¬ £­¨â­®£® ¯®«ï ª®««¨­¥ à­ë, ¯®-«ãç¥­ë à¥è¥­¨ï â¨¯  ¯à®áâëå ¢®«­, ¢ ª®â®àëå áª®à®áâì, ­ ¯àï¦¥­­®áâì ¬ £­¨â­®£® ¯®«ï ¨ ¤ ¢«¥­¨¥ ï¢«ïîâáïäã­ªæ¨ï¬¨ â®«ìª® ã¤¥«ì­®£® ®¡ê¥¬ . �  ®á­®¢¥ á¯®á®¡ ,  ­ «®£¨ç­®£® á¯®á®¡ã �. �. �¥¤®¢  ¯®«ãç¥­¨ï ª« áá â®ç­ëå à¥è¥­¨© á ®¤­®à®¤­ë¬¨ ®â­®á¨â¥«ì­ë¬¨ ¤¥ä®à¬ æ¨ï¬¨ ãà ¢­¥­¨© ®¤­®¯ à ¬¥âà¨ç¥áª®© ­¥áâ æ¨®­ à­®©£ §®¢®© ¤¨­ ¬¨ª¨, à áá¬®âà¥­ ¢¥áì¬  ®¡é¨© á«ãç © ¨­â¥£à¨àã¥¬®áâ¨ ¢ ª¢ ¤à âãà å ãà ¢­¥­¨ï ¤«ï ¯¥à¥¬¥­­®©"�" ¢ ¯«®áª®áâ¨ £®¤®£à ä ,  ­ «®£¨ç­®© ¤ ¢«¥­¨î ¢ ª« áá¨ç¥áª®© £ §®¢®© ¤¨­ ¬¨ª¥. �â¤¥«ì­® à áá¬®âà¥­ á«ãç ©,ª®£¤  ¢¥ªâ®à ­ ¯àï¦¥­­®áâ¨ ¬ £­¨â­®£® ¯®«ï ¯ à ««¥«¥­ ¢ë¤¥«¥­­®© ®á¨.� ¢¨¯ ¤ªã, ª®«¨ à÷¢­ï­­ï áâ ­ã â  ÷­â¥£à «¨ á¨¬¥âà÷ù ¬÷áâïâì § «¥¦­÷áâì ­¥ â÷«ìª¨ ¢÷¤ ¯¨â®¬®£® ®¡'õ¬ã,  «¥ ©¢÷¤ äã­ªæ÷ù â®ªã, ¢  ­ «®§÷ ¬¥â®¤ã � ¯«¨£÷­ {�õ¤®¢ , ¢ ¬ £­÷â­÷© £ §®¢÷© ¤¨­ ¬÷æ÷ ¢¢¥¤¥­÷ ã§ £ «ì­¥­÷ ¯®â¥­æ÷ «¨,é® § ¤®¢®«ì­ïîâì «÷­÷©­¨¬ à÷¢­ï­­ï¬, ç¥à¥§ ïª÷ ¢ ª÷­æ¥¢®¬ã ¢¨£«ï¤÷ ¢¨à ¦¥­÷ ª®®à¤¨­ â¨ x1 ÷ x2 ÷ äã­ªæ÷ï â®ªã . � ¢¨¯ ¤ªã £÷¯¥à¡®«÷ç­®áâ÷ ®á­®¢­®£® «÷­÷©­®£® à÷¢­ï­­ï â¥®à÷ù ®¤¥à¦ ­® ÷­¢ à÷ ­â¨ �÷¬ ­  ÷ à÷¢­ï­­ï ¤«ï ­¨å.� ¢¨¯ ¤ªã, ª®«¨ ¢¥ªâ®à¨ è¢¨¤ª®áâ÷ â  ¬ £­÷â­®£® ¯®«ï ª®«÷­¥ à­÷, ®¤¥à¦ ­® à®§¢'ï§®ª â¨¯ã ¯à®áâ¨å å¢¨«ì, ¢ïª¨å è¢¨¤ª÷áâì, ­ ¯àã¦¥­÷áâì ¬ £­÷â­®£® ¯®«ï â  â¨áª õ äã­ªæ÷ï¬¨ â÷«ìª¨ ¯¨â®¬®£® ®¡'õ¬ã. �  ®á­®¢÷ á¯®á®¡ ,ïª¨©  ­ «®£÷ç­¨© á¯®á®¡ã �. ö. �õ¤®¢  ®¤¥à¦ ­­ï ª« á  â®ç­¨å à®§¢'ï§ª÷¢ § ®¤­®à÷¤­¨¬¨ ¢÷¤­®á­¨¬¨ ¤¥ä®à¬ æ÷ï¬¨à÷¢­ï­ì ®¤­®¯ à ¬¥âà¨ç­®ù ­¥áâ æ÷®­ à­®ù £ §®¢®ù ¤¨­ ¬÷ª¨, à®§£«ï­ãâ¨© ¤®á¨âì § £ «ì­¨© ¢¨¯ ¤®ª ÷­â¥£à®¢ ­®áâ÷¢ ª¢ ¤à âãà å à÷¢­ï­­ï ¤«ï §¬÷­­®ù "�" ¢ ¯«®é¨­÷ £®¤®£à ä ,  ­ «®£÷ç­®ù â¨áªã ¢ ª« á¨ç­÷© £ §®¢÷© ¤¨­ ¬÷æ÷.�ªà¥¬® à®§£«ï­ãâ® ¢¨¯ ¤®ª, ª®«¨ ¢¥ªâ®à ­ ¯àã¦¥­®áâ÷ ¬ £­÷â­®£® ¯®«ï õ ¯ à «¥«ì­¨¬ ¢÷á÷, é® ¢¨¤÷«¥­ .In case when the equations of state and the integrals of symmetry involve not only speci�c volume dependence, but astream function dependence, too, generalized potentials, that ful�ll the linear equations, in which the coordinates x1 andx2 and a stream function  are expressed, are introduced to analog of Chaplygin{Sedov method of hodograph in magneticgas dynamics. In case when basic linear equation of theory is hyperbolic the Riman invariants and equations for themare obtained. In case, when vectors of the magnetic �eld and velocity are collinear, the solutions of simple waves type,where velocity, magnetic �eld intensity and pressure are the functions of only speci�c volume, are obtained. On basis ofthe method, that is analogous to L. I. Sedov method of obtaining of the class of exact solutions with homogeneous relativedeformations of single{parametric nonstationary gas dynamics, the very general occasion of integrability in quadraturesof the equation for the variable "�" in hodograph plane, that is analogous to pressure in classical gas dynamics, isconsideredi. �he case is considered, when the magnetic �eld vector is parallel to the particular axis.���������à¨ â¥®à¥â¨ç¥áª®¬ ¨§ãç¥­¨¨ áâ æ¨®­ à­ëå¯«®áª¨å § ¤ ç £ §®¤¨­ ¬¨ª¨ è¨à®ª® ¨á¯®«ì§ãîâ-áï ¯à¥®¡à §®¢ ­¨ï ¢ ¯«®áª®áâ¨ £®¤®£à ä  [3, 4, 8,11{16, 20, 22, 24, 25, 33, 35, 40{46, 48, 50]. �¯¥à-¢ë¥ ¨å à áá¬ âà¨¢ « �. �®«¥­¡à®ª [48] ¯à¨ ¨§ã-ç¥­¨¨ áâàã©­ëå ¯®â¥­æ¨ «ì­ëå â¥ç¥­¨©. �. �.� ¯«ë£¨­ [44] áãé¥áâ¢¥­­® à §¢¨« ¨ ãá®¢¥àè¥­-áâ¢®¢ « íâ®â ¬¥â®¤ ¨ ¨á¯®«ì§®¢ « ¤«ï á¨áâ¥¬ â¨-ç¥áª®£® ¨áá«¥¤®¢ ­¨ï áâàã©­ëå § ¤ ç £ §®¤¨­ ¬¨-ª¨. �. �. �¥¤®¢ë¬ [33] ¯®«ãç¥­ë ®á­®¢­ë¥ ãà ¢-­¥­¨ï ¯«®áª¨å ¢¨åà¥¢ëå ¤¢¨¦¥­¨© £ §  ¢ ¯¥à¥-¬¥­­ëå (p;  ;�), £¤¥ p { ¤ ¢«¥­¨¥,  { äã­ªæ¨ïâ®ª , � { ã£®« ¬¥¦¤ã ¢¥ªâ®à®¬ áª®à®áâ¨ ¨ ®áìî
x. �. �. �ã¤­¥¢ [20] ¯à¥®¡à §®¢ « ¯®«ãç¥­­ë¥�. �. �¥¤®¢ë¬ ãà ¢­¥­¨ï ª ¡®«¥¥ ã¤®¡­®¬ã ¢¨¤ã¨ ­ è¥« ª« áá ¢¨åà¥¢ëå ¤¢¨¦¥­¨©, ®¯¨áë¢ ¥¬ë©«¨­¥©­ë¬ ãà ¢­¥­¨¥¬ ¨ á®®â¢¥âáâ¢ãîé¨© ¯®â¥­-æ¨ «ì­®¬ã ¤¢¨¦¥­¨î. �¢ §¨«¨­¥©­®¥ ¢ ç áâ­ëå¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª  ãà ¢­¥­¨¥ �. �. �¥-¤®¢  ï¢«ï¥âáï ¨áå®¤­ë¬ ¯à¨  ­ «¨§¥ ¢¨åà¥¢ëå § -¤ ç. � á¢ï§¨ á íâ¨¬ �. �. � «« ­¤¥à [1] à áá¬®âà¥«ª¢ §¨«¨­¥©­®¥ ãà ¢­¥­¨¥ ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå¢â®à®£® ¯®àï¤ª  ¨ ¯®«ãç¨« ãá«®¢¨ï, ¯à¨ ª®â®àëå®­® á¢®¤¨âáï ª «¨­¥©­®¬ã. �. �. �¢áï­­¨ª®¢ [16]¤ « ¨­¢ à¨ ­â­®¥ à¥è¥­¨¥ â ª®© § ¤ ç¨. �. �.� ¢ìï«®¢ë¬ [4] ­ ©¤¥­ ª« áá á®áâ®ï­¨©, ¤®¯ãáª î-é¨å «¨­¥ à¨§ æ¨î ãà ¢­¥­¨ï �. �. �¥¤®¢  ¢ ä®à-¬¥ �. �. �ã¤­¥¢ . �. �. � «â ­®¢ë¬ [22, 24,25] ¯®«ãç¥­ë ®á­®¢­ë¥ á®®â­®è¥­¨ï ¬¥â®¤  £®-c
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ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 70¤®£à ä  ¢ £ §®¤¨­ ¬¨ª¥ ¯à¨ ­ «¨ç¨¨ ¨áâ®ç­¨ª®¢¬ ááë, ¨¬¯ã«ìá  ¨ í­¥à£¨¨. � ç áâ­®áâ¨, ¤ ­®®¡®¡é¥­¨¥ ¬¥â®¤  £®¤®£à ä  � ¯«ë£¨­ {�¥¤®¢ .�®ª § ­  â¥®à¥¬  á®®â¢¥âáâ¢¨ï, ãáâ ­ ¢«¨¢ î-é ï á¢ï§ì ¬¥¦¤ã à¥è¥­¨ï¬¨ ¯«®áª¨å áâ æ¨®­ à-­ëå § ¤ ç £ §®¤¨­ ¬¨ª¨ ¯à¨ ­ «¨ç¨¨ ¨áâ®ç­¨ª®¢¨ âà ¤¨æ¨®­­®© £ §®¤¨­ ¬¨ª¨. �à¨¢¥¤¥­ë ¢¥áì-¬  ®¡é¨¥ ª« ááë á®áâ®ï­¨©, ¤«ï ª®â®àëå ®á­®¢-­®¥ ãà ¢­¥­¨¥ ¬¥â®¤  £®¤®£à ä  áâ ­®¢¨âáï «¨-­¥©­ë¬. �¢¥¤¥­ë ®¡®¡é¥­­ë¥, â ª¦¥ ã¤®¢«¥â¢®-àïîé¨¥ «¨­¥©­ë¬ ãà ¢­¥­¨ï¬, ¯®â¥­æ¨ «ë, ç¥-à¥§ ª®â®àë¥ ¢ ª®­¥ç­®¬ ¢¨¤¥ ¢ëà ¦¥­ë ª®®à¤¨-­ âë ¨ äã­ªæ¨ï â®ª . �®ª § ­®, çâ® ãá«®¢¨¥ á¢®-¤¨¬®áâ¨ ®á­®¢­®£® ãà ¢­¥­¨ï ¬¥â®¤  £®¤®£à ä  ª«¨­¥©­®¬ã ï¢«ï¥âáï â ª¦¥ ãá«®¢¨¥¬ áãé¥áâ¢®¢ -­¨ï ¢®«­ �¨¬ ­ , ¢ ª®â®àëå ¢¨¤ ¨­¢ à¨ ­â®¢ �¨-¬ ­  ­¥ § ¢¨á¨â ®â à¥è¥­¨ï. � á«ãç ¥ ¯à®áâëå¢®«­ �¨¬ ­  ãà ¢­¥­¨ï ¯à®¨­â¥£à¨à®¢ ­ë ¢ ª®-­¥ç­®¬ ¢¨¤¥.�§ãç¥­¨¥ ®¤­®¬¥à­ëå ­¥áâ æ¨®­ à­ëå â¥ç¥­¨©£ §  ¯à¨¢®¤¨â ª ¯à¥®¡à §®¢ ­¨î á¯¨¤®£à ä  [11{14, 18, 19, 21{24, 28{32, 35{39, 46, 47], ¢¯¥à¢ë¥ ®â-ªàëâ®£® �. �¨¬ ­®¬ [18]. �­ «¨§ ãà ¢­¥­¨© £ -§®¤¨­ ¬¨ª¨ ¢ ¯«®áª®áâ¨ á¯¨¤®£à ä  ¯à¨ ¯®¬®é¨â¥®à¨¨ £àã¯¯ �¨ ¨ ¢­¥è­¨å ä®à¬ � àâ ­  ¢ë-¯®«­¥­ �. �. �ãà®¢¨å¨­ë¬ [39]. �. �. �â ­îª®¢¨ç[36] ­ è¥« ¢¥áì¬  ®¡é¨© ª« áá ­¥¨§í­âà®¯¨ç¥áª¨åá®áâ®ï­¨©, ¤«ï ª®â®àëå ¢ë¯®«­¨¬® ¯à¥®¡à §®¢ -­¨¥ ¢ ¯«®áª®áâ¨ á¯¨¤®£à ä . � ¨¡®«¥¥ ®¡é¨¥ à¥-§ã«ìâ âë ¯® ¯à¥®¡à §®¢ ­¨î ¢ ¯«®áª®áâ¨ á¯¨¤®-£à ä  ¤«ï ­¥¨§í­âà®¯¨ç¥áª¨å â¥ç¥­¨© ¯®«ãç¥­ë�. �. C. � ¤ä®à¤®¬ [47] á ¯®¬®éìî ¯à®¬¥¦ãâ®ç-­ëå ¨­â¥£à «®¢ ãà ¢­¥­¨ï �®­¦ {�¬¯¥à . �¥§ -¢¨á¨¬® á ¯®¬®éìî ¡®«¥¥ ¯à®áâ®£® ¬¥â®¤   ­ «®-£¨ç­ë¥ à¥§ã«ìâ âë ¯®«ãç¨«¨ �. �. � «â ­®¢ ¨ �.�. �ª «¨ç [28]. � à ¡®â å �. �. � «â ­®¢  [21,22, 24] ¯®«ãç¥­® ®¡®¡é¥­¨¥ ¬¥â®¤  á¯¨¤®£à ä  ¢®¤­®¬¥à­®© ­¥áâ æ¨®­ à­®© § ¤ ç¥ £ §®¤¨­ ¬¨ª¨¯à¨ ­ «¨ç¨¨ ¨áâ®ç­¨ª®¢. �à¨¢¥¤¥­ë ª« ááë á®-áâ®ï­¨©, ¢ª«îç îé¨¥ § ¢¨á¨¬®áâì ª ª ®â « £à ­-¦¥¢®© ¯¥à¥¬¥­­®©, â ª ¨ ®â ¢à¥¬¥­¨, ¤«ï ª®â®àëå®á­®¢­®¥ ãà ¢­¥­¨¥ ¬¥â®¤  á¯¨¤®£à ä  áâ ­®¢¨â-áï «¨­¥©­ë¬. �¢¥¤¥­ë ®¡®¡é¥­­ë¥ ¯®â¥­æ¨ «ë,ç¥à¥§ ª®â®àë¥ ¢ ª®­¥ç­®¬ ¢¨¤¥ ¢ëà ¦¥­ë ª®®à¤¨-­ â , ¢à¥¬ï ¨ « £à ­¦¥¢  ¯¥à¥¬¥­­ ï. �®ª § ­®,çâ® ãá«®¢¨¥ á¢®¤¨¬®áâ¨ ®á­®¢­®£® ãà ¢­¥­¨ï ¬¥-â®¤  á¯¨¤®£à ä  ª «¨­¥©­®¬ã ï¢«ï¥âáï â ª¦¥ ãá«®-¢¨¥¬ áãé¥áâ¢®¢ ­¨ï ¢®«­ �¨¬ ­ , ¢ ª®â®àëå ¢¨¤¨­¢ à¨ ­â®¢ �¨¬ ­  ­¥ § ¢¨á¨â ®â à¥è¥­¨ï. �á«ãç ¥ ¯à®áâëå ¢®«­ �¨¬ ­  ãà ¢­¥­¨ï ¯à®¨­â¥-£à¨à®¢ ­ë ¢ ª®­¥ç­®¬ ¢¨¤¥. �ª § ­­ë¥ à¥§ã«ìâ -âë ®¡®¡é îâ á®®â¢¥âáâ¢ãîé¨¥ à¥§ã«ìâ âë �.�.�â ­îª®¢¨ç  [36], �. �. � ¢ìï«®¢  [4] ¨ �. �.�. � ¤ä®à¤  [47]. �â¬¥â¨¬, çâ® ®¡®¡é¥­¨¥ ¬¥â®-

¤  á¯¨¤®£à ä  ¨  ¯¯ à â  â¥®à¨¨ ¢®«­ �¨¬ ­  ­ á«ãç ©, ª®£¤  ¤ ¢«¥­¨¥ ï¢­ë¬ ®¡à §®¬ § ¢¨á¨â ª ª®â äã­ªæ¨¨ ç áâ¨æë, â ª ¨ ®â ¢à¥¬¥­¨, ¯®«ãç¥­®â ª¦¥ ¢ ¡®«¥¥ ¯®§¤­¥© ¯® áà ¢­¥­¨î á à ¡®â®© �.�. � «â ­®¢  [21] à ¡®â¥ �. �. �â ­îª®¢¨ç  [38].�à¨ íâ®¬ ¢ëà ¦¥­¨¥ (70) à ¡®âë [38] ¤«ï ¤ ¢«¥-­¨ï ¬®¦¥â ¡ëâì ¯®«ãç¥­® ¨§ ¡®«¥¥ ®¡é¥£® ¢ëà -¦¥­¨ï (5) à ¡®âë [21], ¥á«¨ ¢ ¯®á«¥¤­¥¬ ¯®«®¦¨âìQ = constW�K ¨ ¢¢¥áâ¨ § â¥¬ á®®â¢¥âáâ¢ãîé¨¥¯¥à¥®¡®§­ ç¥­¨ï.�«®áª¨¥ § ¤ ç¨ ¬ £­¨â­®© £ §®¤¨­ ¬¨ª¨ ¢®¬­®£¨å  á¯¥ªâ å ®ª §ë¢ îâáï  ­ «®£¨ç­ë¬¨¯«®áª¨¬ § ¤ ç ¬ ®¡ëç­®© £ §®¤¨­ ¬¨ª¨. � ç áâ-­®áâ¨, ¢ ­¨å íää¥ªâ¨¢­ë¬ ®ª §ë¢ ¥âáï ¯à¨¬¥­¥-­¨¥ ¬¥â®¤  £®¤®£à ä . �. �. �®ç¥¢ª¨­  [15] ¨á-¯®«ì§®¢ «  ¬¥â®¤ £®¤®£à ä  ¤«ï ¨áá«¥¤®¢ ­¨ï ¢¨-åà¥¢ëå â¥ç¥­¨© ¢ ¯«®áª®áâ¨, ¯¥à¯¥­¤¨ªã«ïà­®©¬ £­¨â­®¬ã ¯®«î. �. �. �àì¥¢ [46] ¨áá«¥¤®¢ «­  ®á­®¢¥ ¬¥â®¤  £®¤®£à ä  ¢¨åà¥¢ë¥ â¥ç¥­¨ï ¢¯ à ««¥«ì­®¬ ¬ £­¨â­®¬ ¯®«¥. �. �. � § à®¢ [14]á¨áâ¥¬ â¨ç¥áª¨ ¨áá«¥¤®¢ « ãà ¢­¥­¨ï ¬ £­¨â­®©£ §®¤¨­ ¬¨ª¨ ¢ ¤¢ãå¯ à ¬¥âà¨ç¥áª®¬ áâ æ¨®­ à-­®¬ á«ãç ¥ ­  ®á­®¢¥ ¬¥â®¤  �. �¥à£¬ ­  ¨ à¥è¨«àï¤ ¯à¨ª« ¤­ëå § ¤ ç. � à ¡®â å �. �. �ª «¨-ç  [40, 41, 43] ¢ë¯®«­¥­® ¯à¥®¡à §®¢ ­¨¥ ¢ ¯«®áª®-áâ¨ £®¤®£à ä  ¤«ï ¢¨åà¥¢ëå â¥ç¥­¨© ¢¥áì¬  ®¡é¥©£¥®¬¥âà¨¨ ¨ ¨áá«¥¤®¢ ­  áâàãªâãà  ¯®«¥©. � ©-¤¥­ë á«ãç ¨ «¨­¥ à¨§ æ¨¨ ãà ¢­¥­¨ï ¢¨åà¥¢ëå¯®â®ª®¢, ª®â®àë¥ ¢®§¬®¦­ë ¢ ª« áá¥ ¯®¤áâ ­®-¢®ª � «« ­¤¥à {�¢áï­­¨ª®¢ , ¯®áâà®¥­ë á®®â¢¥â-áâ¢ãîé¨¥ «¨­¥©­ë¥ ãà ¢­¥­¨ï ¨ ¨§ãç¥­ë ®á­®¢-­ë¥ ä¨§¨ç¥áª¨¥ á¢®©áâ¢  â ª¨å ¯®â®ª®¢. �á¯®«ì-§®¢ ­   ¯¯à®ªá¨¬ æ¨ï [42], ¯®§¢®«ïîé ï áâà®¨âìíää¥ªâ¨¢­ë¥ à¥è¥­¨ï ª« áá  § ¤ ç í««¨¯â¨ç¥áª®-£® ®¡â¥ª ­¨ï ¯à®ä¨«¥© ¨ ¯®«ãç¥­® ®¡®¡é¥­¨¥ ä®à-¬ã« � ¯«ë£¨­  ¨ �à ­¤«ï{�« ãíàâ .�à¥®¡à §®¢ ­¨¥ ¢ ¯«®áª®áâ¨ á¯¨¤®£à ä  ¢ ¬ £-­¨â­®© £ §®¤¨­ ¬¨ª¥ ¢¯¥à¢ë¥ ¢ë¯®«­¥­® �. �. � -¯« ­®¬ ¨ �. �. �â ­îª®¢¨ç¥¬ [6]. �. �. � «â -­®¢ë¬ ¨ �. �. �ª «¨ç¥¬ [28] ¯®«ãç¥­® ¯à¥®¡à §®-¢ ­¨¥ á¯¨¤®£à ä  ¢ ¬ £­¨â­®© £ §®¤¨­ ¬¨ª¥ ¯à¨¢¥áì¬  ¯à®¨§¢®«ì­®¬ å à ªâ¥à¥ § ¢¨á¨¬®áâ¨ ¤ -¢«¥­¨ï ®â äã­ªæ¨¨ ç áâ¨æë. �¡é¨¥ à¥è¥­¨ïãà ¢­¥­¨© ¬ £­¨â­®© £ §®¤¨­ ¬¨ª¨ ¤«ï ®¤­®¬¥à-­ëå ­¥áâ æ¨®­ à­ëå ¨ ¯«®áª¨å áâ æ¨®­ à­ëå â¥-ç¥­¨© ¢ ¯«®áª®áâ¨ á¯¨¤®£à ä  ¨ £®¤®£à ä , á®-®â¢¥âáâ¢¥­­®, ¤«ï ­¥ª®â®àëå ª« áá®¢ á®áâ®ï­¨©¯®«ãç¥­ë ¢ à ¡®â¥ �. �. �®«¨æë­ , �. �¦ã§ã¬-ªã«®¢  ¨ �. �. �â ­îª®¢¨ç  [3]. � à ¡®â å �.�. � «â ­®¢  ¨ �. �. �ª «¨ç  [29{32] ¨§ãç¥­  ­¥-áâ æ¨®­ à­ ï à¥«ïâ¨¢¨áâáª ï § ¤ ç  £ §®¤¨­ ¬¨-ª¨ ¨ ¬ £­¨â­®© £ §®¤¨­ ¬¨ª¨ ¯à¨ ­ «¨ç¨¨ ¤¢ãåæ¨ª«¨ç¥áª¨å ª®®à¤¨­ â x2 ¨ x3. � ©¤¥­ ¯®«­ë©­ ¡®à ¨­â¥£à «®¢ á¨¬¬¥âà¨¨ ¨ c ¨å ¯®¬®éìî ¨á-60 �. �. � «â ­®¢



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 70å®¤­ë¥ ãà ¢­¥­¨ï ¯à¥®¡à §®¢ ­ë ª á¨áâ¥¬¥ ¤¢ãåáª «ïà­ëå ãà ¢­¥­¨© ¤«ï ®¯à¥¤¥«¥­¨ï ¯¥à¢®© ª®¬-¯®­¥­âë áª®à®áâ¨ U1 ¨ ¯®«­®£® ¤ ¢«¥­¨ï P (áã¬-¬ë £ §®¤¨­ ¬¨ç¥áª®£® ¨ ¬ £­¨â­®£®). �®¢¥àè¥­¯¥à¥å®¤ ª ­¥§ ¢¨á¨¬ë¬ ¯¥à¥¬¥­­ë¬ (P;�), £¤¥� = arth[U1(1 + ~U2)�1=2], ~U = (U1; U2; U3) { ®â­¥-á¥­­ë© ª áª®à®áâ¨ á¢¥â  ¢¥ªâ®à áª®à®áâ¨ ¢ « ¡®à -â®à­®© á¨áâ¥¬¥ ®âáç¥â . � à¥§ã«ìâ â¥ ¤«ï äã­ª-æ¨¨ ç áâ¨æë  ¯®«ãç¥­® ª¢ §¨«¨­¥©­®¥ ãà ¢­¥­¨¥¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª , á â®ç­®-áâìî ¤® ®¡®§­ ç¥­¨© á®¢¯ ¤ îé¥¥ á ãà ¢­¥­¨¥¬�. �. �¥¤®¢  ¢ ä®à¬¥ �. �. �ã¤­¥¢  ¤«ï äã­ªæ¨¨â®ª   ¯«®áª¨å áâ æ¨®­ à­ëå â¥ç¥­¨© ®¡ëç­®£®£ §  [20, 33]. � ¯¨á ­ë ãà ¢­¥­¨ï á®áâ®ï­¨ï, ¯à¨ª®â®àëå § ¤ ç  á¢®¤¨âáï ª à¥è¥­¨î «¨­¥©­®£® ®¤-­®à®¤­®£® ãà ¢­¥­¨ï ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®-à®£® ¯®àï¤ª . �®«ãç¥­ë á®®â­®è¥­¨ï ¤«ï ¨­¢ à¨- ­â®¢ �¨¬ ­  ¨ áª®à®áâ¥© à á¯à®áâà ­¥­¨ï ¢®§-¬ãé¥­¨©. �¢¥¤¥­ë ®¡®¡é¥­­ë¥ ¯®â¥­æ¨ «ë, â ª-¦¥ ã¤®¢«¥â¢®àïîé¨¥ «¨­¥©­ë¬ ®¤­®à®¤­ë¬ ãà ¢-­¥­¨ï¬ ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª ,ç¥à¥§ ª®â®àë¥ ä¨§¨ç¥áª¨¥ ¢¥«¨ç¨­ë ¢ëà ¦ îâáï¢ ª®­¥ç­®¬ ¢¨¤¥. �®«ãç¥­ë ¨ ¯à® ­ «¨§¨à®¢ ­ëá®®â­®è¥­¨ï ¤«ï ®á®¡ëå à¥è¥­¨© (¯à®áâëå ¢®«­).�à®¢¥¤¥­ ¯¥à¥å®¤ ª ­¥à¥«ïâ¨¢¨áâáª®¬ã á«ãç î.�¥«ìî ¤ ­­®© à ¡®âë ï¢«ï¥âáï:{ ¢¢¥¤¥­¨¥ ¢  ­ «®£¥ ¬¥â®¤  £®¤®£à ä  ¤¢ãå-¯ à ¬¥âà¨ç¥áª®© áâ æ¨®­ à­®© § ¤ ç¨ ¬ £­¨â­®©£ §®¤¨ ¬¨ª¨ ®¡®¡é¥­­ëå ¯®â¥­æ¨ «®¢, ç¥à¥§ ª®-â®àë¥ ä¨§¨ç¥áª¨¥ ¢¥«¨ç¨­ë ¢ëà ¦ îâáï ¢ ï¢­®¬¢¨¤¥;{ ¯®«ãç¥­¨¥ ¢ëà ¦¥­¨© ¤«ï ¨­¢ à¨ ­â®¢ �¨¬ -­  ¢ á«ãç ¥ £¨¯¥à¡®«¨ç­®áâ¨ ®á­®¢­®£® ãà ¢­¥­¨ïâ¥®à¨¨;{ ¯®«ãç¥­¨¥ à¥è¥­¨© â¨¯  ¯à®áâëå ¢®«­;{ ®âëáª ­¨¥ ¢ ª¢ ¤à âãà å à¥è¥­¨ï ãà ¢­¥­¨ï¤«ï ­¥§ ¢¨á¨¬®© ¯¥à¥¬¥­­®© ¢ ¯«®áª®áâ¨ £®¤®£à -ä  ­  ®á­®¢¥ á¯®á®¡ ,  ­ «®£¨ç­®£® á¯®á®¡ã �.�. �¥¤®¢  [34] ¯®«ãç¥­¨ï ª« áá  â®ç­ëå à¥è¥-­¨© á ®¤­®à®¤­ë¬¨ ®â­®á¨â¥«ì­ë¬¨ ¤¥ä®à¬ æ¨ï-¬¨ ãà ¢­¥­¨© ®¤­®¯ à ¬¥âà¨ç¥áª®© ­¥áâ æ¨®­ à-­®© § ¤ ç¨ £ §®¢®© ¤¨­ ¬¨ª¨.1. ��������� ����������¡à â¨¬áï ª á¨áâ¥¬¥ ãà ¢­¥­¨© ¬ £­¨â­®© £ -§®¤¨­ ¬¨ª¨ ¢ áâ æ¨®­ à­®¬ á«ãç ¥ [10]:r~v22 + �V�0rp = ~v � rot~v��V0� �V ~H � rot ~H;div ~v�V = 0; div ~H = 0;

divs~v�V = 0; cr� = ~v � ~H;�V � �0� ; V0� � 14��0 : (1)�¤¥áì ~v { áª®à®áâì, ~H { ¬ £­¨â­®¥ ¯®«¥, � { ¯«®â-­®áâì, �0 { ¥¥ å à ªâ¥à­®¥ §­ ç¥­¨¥, �V { ¡¥§à §-¬¥à­ë© ã¤¥«ì­ë© ®¡ê¥¬, p { ¤ ¢«¥­¨¥, s { í­âà®-¯¨ï ¥¤¨­¨æë ¬ ááë £ § , � { ¯®â¥­æ¨ « í«¥ªâà¨-ç¥áª®£® ¯®«ï, c { áª®à®áâì á¢¥â . �à¨ íâ®¬ ¢ ¤¨ ¡ â¨ç¥áª®¬ ¨ ¨§®â¥à¬¨ç¥áª®¬ á«ãç ïå á®®â-¢¥âáâ¢¥­­®p = p�(s)�V 
 ; p = p0�V ; p0 = const: (2)�¤¥áì p�(s) { ­¥ª®â®à ï § ¤ ­­ ï äã­ªæ¨ï á¢®¥£® à£ã¬¥­â , 
 { ¯®ª § â¥«ì  ¤¨ ¡ âë.� áá¬®âà¥­¨¥ ¡ã¤¥¬ ¯à®¢®¤¨âì ¢ ¤¥ª àâ®¢®© á¨-áâ¥¬¥ ª®®à¤¨­ â (x1; x2; x3). �ãáâì ä¨§¨ç¥áª¨¥ ¢¥-«¨ç¨­ë ­¥ § ¢¨áïâ ®â ª®®à¤¨­ âë x3(@=@x3 = 0):�®£¤  à¥è¥­¨ï ãà ¢­¥­¨© ­¥à §àë¢­®áâ¨ ¨ á®«¥-­®¨¤ «ì­®áâ¨ ¬ £­¨â­®£® ¯®«ï (1) ¯à¥¤áâ ¢¨¬ ¢¢¨¤¥ ~v = �Vr � ~e3 + v3~e3;~H = rA� ~e3 +H3~e3: (3)�¤¥áì  { äã­ªæ¨ï â®ª , A { ¥¥ ¬ £­¨â­ë©  ­ «®£,v3 ¨ H3 { âà¨ ª®¬¯®­¥­âë áª®à®áâ¨ ¨ ¬ £­¨â­®£®¯®«ï, ~e3 { ¥¤¨­¨ç­ë© ¢¥ªâ®à ¢ ­ ¯à ¢«¥­¨¨ ®á¨ x3.�®¤áâ ¢«ïï á®®â­®è¥­¨ï (3) ¢ ãá«®¢¨¥ á®åà ­¥­¨ïí­âà®¯¨¨, ¢ ãà ¢­¥­¨¥ í«¥ªâà¨ç¥áª®© ¨­¤ãªæ¨¨ ¨¢ âà¥âìî ª®¬¯®­¥­âã ãà ¢­¥­¨ï ¤¢¨¦¥­¨ï (1), ¯®-«ãç ¥¬ [43, 49]:@( ; s)@(x1; x2) = 0; @( ;A)@(x1; x2) = 0;@( ; v3)@(x1; x2) � V0� @(A;H3)@(x1; x2) = 0;cr� = v3rA� �V H3r : (4)�¡é¥¥ à¥è¥­¨¥ ãà ¢­¥­¨© (4) ¨¬¥¥â á«¥¤ãîé¨©¢¨¤: v3 = 1D ( �V w3 � cV0��0A0);H3 = 1D (A0w3 � c�0);s = s( ); A = A( ); � = �( );w3 = w3( ); D = �V � V0�(A0 )2 6= 0: (5)�¤¥áì ¢¥«¨ç¨­ë s, A, � ¨ w3 ï¢«ïîâáï ¯à®¨§¢®«ì-­ë¬¨ äã­ªæ¨ï¬¨ á¢®¥£®  à£ã¬¥­â . �âà¨å ¢áî¤ã®§­ ç ¥â ¤¨ää¥à¥­æ¨à®¢ ­¨¥ ¢¥«¨ç¨­ ¯® á¢®¥¬ã à£ã¬¥­âã. �®®â­®è¥­¨ï (5) ¯à¥¤áâ ¢«ïîâ á®¡®©�. �. � «â ­®¢ 61



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 70¨­â¥£à «ë á¨¬¬¥âà¨¨ ¤«ï à áá¬ âà¨¢ ¥¬®© § ¤ -ç¨ [43, 49]. �â¬¥â¨¬, çâ® ­ ¡®à ¨­â¥£à «®¢ á¨¬-¬¥âà¨¨ (5)  ­ «®£¨ç¥­ ­ ¡®àã ¨­â¥£à «®¢ á¨¬¬¥-âà¨¨ ¢ ­¥áâ æ¨®­ à­®© ®¤­®¯ à ¬¥âà¨ç¥áª®© § -¤ ç¥ à¥«ïâ¨¢¨áâáª®© ¬ £­¨â­®© £ §®¤¨­ ¬¨ª¨ [30{32].2. ������� ��������� �������������� ��������� ������� ������� ����� ãç¥â®¬ á®®â­®è¥­¨© (3) ¨ (5) ¯¥à¢ãî ¨ ¢â®-àãî ª®¬¯®­¥­âë ãà ¢­¥­¨ï ¤¢¨¦¥­¨ï (1) § ¯¨è¥¬¢ á«¥¤ãîé¥¬ ¢¨¤¥:r� ( �Vr )22 �+ �V�0rP == �V ( �V� � V0�A0�A++r � r�V )r ; P = p+ H238� : (6)�¢¥¤¥¬ á«¥¤ãîéãî äã­ªæ¨î E:E( �V ;  ) = E0( ) +Ep( �V ;  )��V0� (aw3 � cb)2�V � V0�a2 � V 20�a22 (aw3 � cb)2( �V � V0�a2)2 ;Ep( �V ;  ) � � 1�0 Z �V @p( �V ;  )@ �V d�V ;a � A0 ; b � �0 : (7)�¤¥áì E0( ) { ¯à®¨§¢®«ì­ ï äã­ªæ¨ï á¢®¥£®  à-£ã¬¥­â . �¥¯®áà¥¤áâ¢¥­­®© ¯®¤áâ ­®¢ª®© ­¥âàã¤-­® ã¡¥¤¨âìáï ¢ â®¬, çâ® äã­ªæ¨ï E ã¤®¢«¥â¢®àï¥âá«¥¤ãîé¥¬ã ãà ¢­¥­¨î:@E( �V ;  )@ �V = � 1�0 �V @P ( �V ;  )@ �V ;P ( �V ;  ) = p( �V ;  ) + 18� (aw3 � cb)2( �V � V0�a2)2 : (8)� ãç¥â®¬ á®®â­®è¥­¨ï (8) ¨§ ãà ¢­¥­¨ï (6) á«¥¤ã-¥â 12( �Vr )2 = E( �V ;  ); (9)�V � �V� � V0�a�A+r � r�V��@P ( �V ;  )�0@ � = @E( �V ;  )@ : (10)�®®â­®è¥­¨¥ (9) ¥áâì  ­ «®£ ¨­â¥£à «  �¥à­ã«-«¨, ¯à¨ç¥¬ ¢¥«¨ç¨­  E ¨¬¥¥â ä¨§¨ç¥áª¨© á¬ëá«

ª¨­¥â¨ç¥áª®© í­¥à£¨¨ ¥¤¨­¨æë ¬ ááë £ §  ¢ ¯®-¯¥à¥ç­®¬ ª ®á¨ x3 ¤¢¨¦¥­¨¨. �®®â­®è¥­¨¥ (10)ï¢«ï¥âáï ®¡®¡é¥­¨¥¬ ãà ¢­¥­¨ï ¤«ï ¢¨åà¥©.� ª¨¬ ®¡à §®¬, ¤¢ãå¯ à ¬¥âà¨ç¥áª ï áâ æ¨®-­ à­ ï § ¤ ç  ¨¤¥ «ì­®© ¬ £­¨â­®© £ §®¤¨­ ¬¨-ª¨ á ãç¥â®¬ ¨­â¥£à «®¢ á¨¬¬¥âà¨¨ (5) ¯à¥®¡à -§®¢ ­  ª á¨áâ¥¬¥ ­¥«¨­¥©­®£® ãà ¢­¥­¨ï ¢ ç áâ-­ëå ¯à®¨§¢®¤­ëå ¯¥à¢®£® ¯®àï¤ª  (9) ¨ ­¥«¨­¥©-­®£® ãà ¢­¥­¨ï ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¢â®à®£®¯®àï¤ª  (10), á«ã¦ é¥© ¤«ï ®¯à¥¤¥«¥­¨ï ã¤¥«ì­®-£® ®¡ê¥¬  �V ¨ äã­ªæ¨¨ â®ª   . �â¬¥â¨¬, çâ®íâ® ¯à¥®¡à §®¢ ­¨¥ ¢ ®¯à¥¤¥«¥­­®© ¬¥à¥  ­ «®£¨ç-­® á®®â¢¥âáâ¢ãîé¥¬ã ¯à¥®¡à §®¢ ­¨î ­  ®á­®¢¥¨­â¥£à «®¢ á¨¬¬¥âà¨¨ ãà ¢­¥­¨© ­¥áâ æ¨®­ à­®©®¤­®¯ à ¬¥âà¨ç¥áª®© § ¤ ç¨ à¥«ïâ¨¢¨áâáª®© ¬ £-­¨â­®© £ §®¤¨­ ¬¨ª¨ [30{32].3. ������ ������ ������������������{�������¨áâ¥¬ã (9) ¨ (10) ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥div(Dr ) + 
 = 0;D = �V � V0�a2;
 = �2V0�aa0�V 2 � @�V @ �E � @P�0@ ; (11)(r )2 = (2E=�V 2): (12)�¤¥áì ¤¨ää¥à¥­æ¨à®¢ ­¨¥ ¯®  ¯à®¢®¤¨âáï ¯à¨¯®áâ®ï­­®¬ "�V ". �¥«¨ç¨­  "a" ®¯à¥¤¥«ï¥âáï á®-£« á­® á®â­®è¥­¨î (7). � á«ãç ¥ ¯«®áª¨å ¤¢¨¦¥-­¨© ¢ ®¡ëç­®© £ §®¤¨­ ¬¨ª¥ (w3 = 0; a = 0; b = 0)¢¥«¨ç¨­  D ¥áâì ¡¥§à §¬¥à­ë© ã¤¥«ì­ë© ®¡ê¥¬(D = �V ), 
 { âà¥âìï ª®¬¯®­¥­â  ¢¨åàï áª®à®áâ¨�
 = � �(@E=�V @ ) + (@p=�0@ )��.�¢¥¤¥¬ ¢á¯®¬®£ â¥«ì­ãî ¯¥à¥¬¥­­ãî �, ã¤®¢«¥-â¢®àïîéãî ãá«®¢¨î [@(�;  )=@(x1; x2)] 6= 0: � á-á¬ âà¨¢ ï ¢¥«¨ç¨­ã D ª ª äã­ªæ¨î ¯¥à¥¬¥­­ëå� ¨  , á ãç¥â®¬ á®®â­®è¥­¨ï (12) ãà ¢­¥­¨¥ (11)§ ¯¨è¥¬ ¢ ¢¨¤¥D� + @D@�r � r�++2@D@ E�V 2 + 
 = 0: (13)� «¥¥ ¢¢¥¤¥¬ ­®¢ë¥ ­¥§ ¢¨á¨¬ë¥ ¯¥à¥¬¥­­ë¥(�;  ): J � @(x1; x2)@(�;  ) ; J 6= 0; J 6=/ : (14)62 �. �. � «â ­®¢



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 70� íâ¨å ¯¥à¥¬¥­­ëå ãà ¢­¥­¨ï (12) ¨ (13) ¯à¥®¡à -§ã¥¬ ª á«¥¤ãîé¥¬ã ¢¨¤ã:� @~r@��2 = 2J2E�V 2 ; (15)� 1J @~r@ @@� DJ @~r@�++D @@ E�V 2 + 2@D@ E�V 2 + 
 = 0: (16)�ãáâì áã¬¬  âà¥å ¯®á«¥¤­¨å á« £ ¥¬ëå ¢ ãà ¢­¥-­¨¨ (16) à ¢­  ­ã«î,D @@ E�V 2 + 2@D@ E�V 2 + 
 = 0: (17)�®£¤  ¨§ ãà ¢­¥­¨ï (16) á«¥¤ã¥â@~r@ @@�DJ @~r@� = 0: (18)�à ¢­¥­¨¥ (17) § ¯¨è¥¬ ¡®«¥¥ ª®¬¯ ªâ­®:@@ D2E�V 2 +D
 = 0: (19)� ¯®¬­¨¬, çâ® ¢ á®®â­®è¥­¨ïå (13){(19) ¤¨ää¥-à¥­æ¨à®¢ ­¨¥ ¯® � ¨  ¯à®¢®¤¨âáï ¯à¨ ¯®áâ®ï­-­ëå  ¨ � á®®â¢¥âáâ¢¥­­®.�ç¨âë¢ ï ¢ ãà ¢­¥­¨¨ (19) ¢ëà ¦¥­¨¥ (11) ¤«ï¢¥«¨ç¨­ë 
 ¨ ¯¥à¥å®¤ï ¢ ¯®«ãç¨¢è¥¬áï á®®â­®è¥-­¨¨ ª ­¥§ ¢¨á¨¬ë¬ ¯¥à¥¬¥­­ë¬ (�V ;  ), ¤«ï ®¯à¥-¤¥«¥­¨ï äã­ªæ¨¨ �(�V ;  ) ¯®«ãç ¥¬ á«¥¤ãîé¥¥ «¨-­¥©­®¥ ®¤­®à®¤­®¥ ãà ¢­¥­¨¥ ¢ ç áâ­ëå ¯à®¨§¢®¤-­ëå ¯¥à¢®£® ¯®àï¤ª :� @@ � �V 2�0 P + V0�a2E��@�@V ++��2V0�a2�V +D @@ �V �E�@�@ = 0: (20)� à ªâ¥à¨áâ¨ç¥áª®¥ ãà ¢­¥­¨¥ [5, 9], á®®â¢¥â-áâ¢ãîé¥¥ ãà ¢­¥­¨î (20), ¨¬¥¥â ¢¨¤d�Vd = @@ � �V 2�0 P + V0�a2E��2V0�a2�V +D @@ �V �E : (21)�ãáâì I( �V ;  ) = C; (22)£¤¥ C { ¯®áâ®ï­­ ï, ¥áâì ¨­â¥£à « íâ®£® å à ª-â¥à¨áâ¨ç¥áª®£® ãà ¢­¥­¨ï. �®£¤  ®¡é¥¥ à¥è¥­¨¥ãà ¢­¥­¨ï (20) â ª®¢® [5, 9]:� = �[I( �V ;  )]: (23)

�¥è ï á®®â­®è¥­¨¥ (23) ®â­®á¨â¥«ì­® ã¤¥«ì­®£®®¡ê¥¬ , ­ å®¤¨¬ �V = �V (�;  ): (24)�®¤áâ ¢«ïï § ¢¨á¨¬®áâì (24) ¢ ¢ëà ¦¥­¨ï (7) ¨(11) ¤«ï ¢¥«¨ç¨­ E;D ¨ 
, ¡ã¤¥¬ ¨¬¥âìE = E(�;  ); D = D(�;  ); 
 = 
(�;  ): (25)�¥è¥­¨¥ ãà ¢­¥­¨ï (15) ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥@z@� = JqD ei�; qD = p2E�V ; z = x1 + ix2; (26)£¤¥ i { ¬­¨¬ ï ¥¤¨­¨æ , � { ã£«®¢ ï ¯¥à¥¬¥­­ ï.�á¯®«ì§ãï á¢ï§ì (26) ¢ á®®â­®è¥­¨ïå (14) ¨ (18),á®®â¢¥âáâ¢¥­­® ¯®«ãç ¥¬�sin�@x1@ + cos�@x2@ = Dq ;� @@� qcos��@x1@ + � @@� qsin��@x2@ = 0: (27)�®« £ ï ®¯à¥¤¥«¨â¥«ì á¨áâ¥¬ë (27) ®â«¨ç­ë¬ ®â­ã«ï �(@q=@�) 6= 0�, ­ å®¤¨¬@z@ = iDq@q=@� @@��qei��: (28)�§ á®®â­®è¥­¨ï (26) á«¥¤ã¥â á¢ï§ìsin�@x1@� � cos�@x2@� = 0: (29)�¨ää¥à¥­æ¨àãï «¥¢ãî ¨ ¯à ¢ãî ç áâ¨ ãà ¢­¥­¨ï(29) ¯®  , ¯à¨ (@�=@ ) 6= 0 á ¯®¬®éìî á®®â­®è¥-­¨ï (28) ­ å®¤¨¬cos�@x1@� + sin�@x2@� == 1@�=@ � @@�Dq � D@q=@��@�@��2�: (30)�¥è ï á¨áâ¥¬ã ãà ¢­¥­¨© (29) ¨ (30) ®â­®á¨â¥«ì-­® ¯à®¨§¢®¤­ëå ¯® � ®â ª®®à¤¨­ â x1 ¨ x2, ¨¬¥¥¬@z@� = ei�@�=@ � @@� Dq � D@q=@��@�@��2�: (31)�à¥®¡à §ãï á¨áâ¥¬ã ãà ¢­¥­¨© (28) ¨ (31), § ¯¨-è¥¬ @z@� = ei�� iDq @ @� +� @@�Dq �@ @��; (32)�. �. � «â ­®¢ 63



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 70@z@� = ei�� iDq @ @� + D@q=@� @ @��: (33)�¤¥áì ¤¨ää¥à¥­æ¨à®¢ ­¨¥ äã­ªæ¨¨ â®ª   ¯® ¯¥-à¥¬¥­­ë¬ � ¨ � ¯à®¢®¤¨âáï ¯à¨ ¯®áâ®ï­­ëå � ¨� á®®â¢¥âáâ¢¥­­®. �¨ää¥à¥­æ¨à®¢ ­¨¥ ¢¥«¨ç¨­D ¨ q ¯® ¯¥à¥¬¥­­®© � ¯à®¢®¤¨âáï ¯à¨ ¯®áâ®ï­­®©äã­ªæ¨¨ â®ª   . �á«®¢¨¥ à §à¥è¨¬®áâ¨ á¨áâ¥¬ëãà ¢­¥­¨© (32) ¨ (33) â ª®¢®:D@q=@� @2 @�2 +� @@� D@q=@�++Dq �@ @� +� @@ D@q=@���@ @��2 == � @@�Dq �@2 @�2 +� @2@ @� Dq �� @ @��2: (34)�¤¥áì, ª ª ¨ ¢ á¨áâ¥¬¥ ãà ¢­¥­¨© (32) ¨ (33), ¤¨ä-ä¥à¥­æ¨à®¢ ­¨¥ äã­ªæ¨¨ â®ª   ¯® ¯¥à¥¬¥­­ë¬� ¨ � ¯à®¢®¤¨âáï ¯à¨ ¯®áâ®ï­­ëå � ¨ � á®®â¢¥â-áâ¢¥­­®. �¨ää¥à¥­æ¨à®¢ ­¨¥ ¢¥«¨ç¨­D ¨ q ¯® ¯¥-à¥¬¥­­ë¬ � ¨  ¯à®¢®¤¨âáï ¯à¨ ¯®áâ®ï­­ëå  ¨ �á®®â¢¥âáâ¢¥­­®. �®®â­®è¥­¨¥ (34) ¯à¥¤áâ ¢«ï¥âá®¡®© ­¥«¨­¥©­®¥ ãà ¢­¥­¨¥ ¢ ç áâ­ëå ¯à®¨§¢®¤-­ëå ¢â®à®£® ¯®àï¤ª , á«ã¦ é¥¥ ¤«ï ®¯à¥¤¥«¥­¨ïäã­ªæ¨¨ â®ª   (�;�). �­® ï¢«ï¥âáï ®¡®¡é¥­¨¥¬ãà ¢­¥­¨ï �. �. �¥¤®¢  ¢ ä®à¬¥ �. �. �ã¤­¥¢ ®¡ëç­®© £ §®¢®© ¤¨­ ¬¨ª¨ [20, 33, 43].4. ������������ ��������� ����-����� � ���������� �����������áá«¥¤®¢ ­¨î ®á­®¢­ëå ãà ¢­¥­¨© ¯«®áª¨å áâ -æ¨®­ à­ëå § ¤ ç £ §®¤¨­ ¬¨ª¨ ¨ ¬ £­¨â­®© £ §®-¤¨­ ¬¨ª¨ ¢ ¯«®áª®áâ¨ £®¤®£à ä  ¯®á¢ïé¥­ë à ¡®-âë �. �. �¥¤®¢ , �. �. �ã¤­¥¢ , �. �. �¢áï­­¨-ª®¢ , �. �. � ¢ìï«®¢ , �. �. �®ç¥¢ª¨­®©, �. �.�àì¥¢ , �. �. �ª «¨ç , �. �. �®«¨æë­ , �. �¦ã-§ã¬ªã«®¢ , �. �. � ¯« ­ , �. �. � § à®¢ , �. �.�â ­îª®¢¨ç  ¨ àï¤  ¤àã£¨å  ¢â®à®¢. �á¯®«ì§ãïª« áá ¯®¤áâ ­®¢®ª � «« ­¤¥à {�¢áï­­¨ª®¢  [1, 16,43], ¬®¦­® ¯®«ãç¨âì, çâ® ãà ¢­¥­¨¥ (34) á¢®¤¨âáïª «¨­¥©­®¬ã ¯à¨ á«¥¤ãîé¥© á¯¥æ¨ «¨§ æ¨¨ ¢¥«¨-ç¨­ q ¨ D:q = �@m"@ ; D = ��n2 @@��@m"@ �2; (35)" = �( ) + �( ) Z d�m2n: (36)�¤¥áì ¢¥«¨ç¨­ëm(�), n(�), �( ), �( ) ¨ �( ) ¯à®-¨§¢®«ì­ë¬ ®¡à §®¬ § ¢¨áïâ ®â á¢®¨å  à£ã¬¥­â®¢.

�¨ää¥à¥­æ¨à®¢ ­¨¥ ¯®  ¨ � ¯à®¢®¤¨âáï ¯à¨ ¯®-áâ®ï­­ëå � ¨  á®®â¢¥âáâ¢¥­­®. �®¤áâ ¢«ïï ¢ë-à ¦¥­¨ï (35) ¨ (36) ¢ á®®â­®è¥­¨ï (32) ¨ (33), ¨¬¥-¥¬ @Z@� = �ei��im0n @"@� + dm0nd� @"@��; (37)@Z@� = �ei��im0n @"@� +mn @"@��; (38)Z = z + i�m ei�: (39)�¤¥áì ¤¨ää¥à¥­æ¨à®¢ ­¨¥ ¯® � ¨ � ¯à®¢®¤¨âáï¯à¨ ¯®áâ®ï­­ëå � ¨ � á®®â¢¥âáâ¢¥­­®. �à¥¡®¢ -­¨¥ à §à¥è¨¬®áâ¨ á¨áâ¥¬ë ãà ¢­¥­¨© (37) ¨ (38)®â­®á¨â¥«ì­® Z ¯à¨¢®¤¨â ª á«¥¤ãîé¥¬ã ãà ¢­¥-­¨î: � @@�m2n @@� �mdm0nd� @2@�2�" = 0: (40)�®®â­®è¥­¨¥ (40) ¯à¥¤áâ ¢«ï¥â á®¡®© «¨­¥©­®¥®¤­®à®¤­®¥ ãà ¢­¥­¨¥ ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå¢â®à®£® ¯®àï¤ª , á«ã¦ é¥¥ ¤«ï ®¯à¥¤¥«¥­¨ï äã­ª-æ¨¨ ".�à¥®¡à §ãï ãà ¢­¥­¨¥ (37), § ¯¨è¥¬ ¥£® ¢ ¢¨¤¥@@��Ze�i� + i�"e�i��++ @@��� 0"e�i�� = 0; � = m0n: (41)�¥è ï ãà ¢­¥­¨¥ (41), ¢¢®¤¨¬ ®¡®¡é¥­­ë© ¯®â¥­-æ¨ « S: Z = ��ei�� @@� + i �� 0 @@��S;" = �1 + �� 0 @@��S: (42)�®¤áâ ¢«ïï § â¥¬ ¢ëà ¦¥­¨ï (42) ¢ ãà ¢­¥­¨¥(38), ¯®«ãç ¥¬ ãà ¢­¥­¨¥ ¤«ï ®¯à¥¤¥«¥­¨ï ®¡®¡-é¥­­®£® ¯®â¥­æ¨ «  S:� mm0 @@� �� 0 @@� +� mm0 ++ �� 0� @@� � @2@�2 �S = 0: (43)�á«¨ äã­ªæ¨ï S(�;�) ­ ©¤¥­ , â® á ¯®¬®éìî ¢ë-à ¦¥­¨© (36), (39) ¨ (42) ¬®¦­® ®¯à¥¤¥«¨âì ¢¥«¨-ç¨­ë  ¨ z ¢ äã­ªæ¨ïå  à£ã¬¥­â®¢ � ¨ �. �®« £ ï¢ á®®â­®è¥­¨ïå (42) ¨ (43) n = 1, ¨¬¥¥¬Z = �ei��m0 @@� + i(m0 )2m00 @@��S;64 �. �. � «â ­®¢



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 70" = �1 + m0m00 @@��S;� @@� m(m0 )2m00 @@� � (m0 )2 @2@�2 �S = 0: (44)�®®â­®è¥­¨ï (44)  ­ «®£¨ç­ë á®®â­®è¥­¨ï¬(14.99) ¨ (14.100) ¬®­®£à ä¨¨  ¢â®à  [24], ®¯¨áë-¢ îé¨¬ ¢ ¯¥à¥¬¥­­ëå £®¤®£à ä  ¯«®áª¨¥ áâ æ¨®-­ à­ë¥ â¥ç¥­¨ï £ §  ¯à¨ ­ «¨ç¨¨ ¨áâ®ç­¨ª®¢ ¬ á-áë, ¨¬¯ã«ìá  ¨ í­¥à£¨¨.�à¥®¡à §®¢ ¢ ãà ¢­¥­¨¥ (38), ¯à¨¤ ¤¨¬ ¥¬ã á«¥-¤ãîéãî ä®à¬ã:@@��m"ei��+ @@��Zn + im0"ei�� = 0: (45)�¥è ï ãà ¢­¥­¨¥ (45), ¢¢®¤¨¬ ®¡®¡é¥­­ë© ¯®â¥­-æ¨ « T :Z = nei���i� @@�� @@�� im0m �1+ @2@�2��mT; (46)" = �1 + @2@�2�T: (47)�®¤áâ ¢«ïï § â¥¬ ¢ëà ¦¥­¨ï (46) ¨ (47) ¢ ãà ¢-­¥­¨¥ (37), ¯®«ãç ¥¬ ãà ¢­¥­¨¥ ¤«ï ®¯à¥¤¥«¥­¨ï®¡®¡é¥­­®£® ¯®â¥­æ¨ «  T :� @@�m2n @@� �mdm0nd� @2@�2�T = 0: (48)�à ¢­¨¢ ï ãà ¢­¥­¨ï (40) ¨ (48), ¬®¦­® ¢¨¤¥âì,çâ® ¨å ¤¨ää¥à¥­æ¨ «ì­ë¥ ®¯¥à â®àë â®¦¤¥áâ¢¥­-­ë. �á«¨ äã­ªæ¨ï T (�;�) ­ ©¤¥­ , â® á ¯®¬®éìî¢ëà ¦¥­¨© (36), (39), (46) ¨ (47) ¬®¦­® ®¯à¥¤¥-«¨âì ¢¥«¨ç¨­ë  ¨ z ¢ äã­ªæ¨¨  à£ã¬¥­â®¢ � ¨�. �®« £ ï ¢ á®®â­®è¥­¨ïå (46) ¨ (48) n = 1, ¡ã-¤¥¬ ¨¬¥âìZ = ei���i � @@�� @@� � im0m �1 + @2@�2��mT;� @@�m2 @@� �mm00 @2@�2�T = 0: (49)�ëà ¦¥­¨¥ (47) ¯à¨ íâ®¬ ­¥ ¬¥­ï¥â á¢®¥£® ¢¨¤ .�®®â­®è¥­¨ï (47) ¨ (49)  ­ «®£¨ç­ë á®®â­®è¥­¨-ï¬ (14.102) ¨ (14.103) ¬®­®£à ä¨¨  ¢â®à  [24], ®¯¨-áë¢ îé¨¬ ª ª ¨ á®®â­®è¥­¨ï (14.99) ¨ (14.100) ¢¯¥à¥¬¥­­ëå £®¤®£à ä  ¯«®áª¨¥ áâ æ¨®­ à­ë¥ â¥-ç¥­¨ï £ §  ¯à¨ ­ «¨ç¨¨ ¨áâ®ç­¨ª®¢ ¬ ááë, ¨¬-¯ã«ìá  ¨ í­¥à£¨¨.�â¬¥â¨¬, çâ® ¢ ¯®á«¥¤­¥¥ ¢à¥¬ï ª®­æ¥¯æ¨ï®¡®¡é¥­­ëå ¯®â¥­æ¨ «®¢ ¢ à §«¨ç­ëå ¬ â¥¬ â¨-ç¥áª¨å ¬®¤¥«ïå à áá¬ âà¨¢ « áì ¨ ¨á¯®«ì§®¢ « áì¢ à ¡®â å [2, 7, 17, 26, 27] ¨ àï¤¥ ¤àã£¨å.

5. ���������� �������¡à â¨¬áï ª ãà ¢­¥­¨î (48) ¤«ï ®¡®¡é¥­­®£®¯®â¥­æ¨ «  T . �¥è ï ¥£®, ¢¢®¤¨¬ ¢á¯®¬®£ â¥«ì-­ë© ®¡®¡é¥­­ë© ¯®â¥­æ¨ « 
:m2n@T@� = @
@� ;m� 0 @T@� = @
@� : (50)�¤¥áì ¢¥«¨ç¨­  � ®¯à¥¤¥«ï¥âáï á®£« á­® á®®â­®-è¥­¨ï (41). �ãáâìJ1 = @(�;�)@(T;
) ; 0 < J1 <1: (51)�¥à¥å®¤ï â®£¤  ¢ á¨áâ¥¬¥ ãà ¢­¥­¨© (50) ª ­®¢ë¬­¥§ ¢¨á¨¬ë¬ ¯¥à¥¬¥­­ë¬ (T;
), § ¯¨è¥¬m2n@�@
 = @�@T ;m� 0 @�@
 = @�@T : (52)�ãáâì á¨áâ¥¬  ãà ¢­¥­¨© (52) ï¢«ï¥âáï £¨¯¥à¡®-«¨ç¥áª®©, sign(mn� 0) = 1. �¬­®¦¨¬ â®£¤  ¢â®à®¥¨§ ãà ¢­¥­¨© íâ®© á¨áâ¥¬ë ­  (m3n� 0)�1=2 ¨ ¯à¨-¡ ¢¨¬ (¨«¨ ¢ëçâ¥¬) ¯®«ãç¥­­®¥ ãà ¢­¥­¨¥ ª ¯¥à-¢®¬ã ¨§ ãà ¢­¥­¨© (52). � à¥§ã«ìâ â¥ ¯®«ãç¨¬� @@
 � (m3n� 0)�1=2 @@T �I� = 0;I� = � � sign(m� 0) Z r � 0mnd�: (53)�¥«¨ç¨­ë I� ¨ ï¢«ïîâáï ¨áª®¬ë¬¨ ¨­¢ à¨ ­â ¬¨�¨¬ ­ . �ãáâì n = 1. �®£¤  á®®â­®è¥­¨ï (53)ã¯à®é îâáï ¨ ¯à¨­¨¬ îâ ¢¨¤� @@
 � 1m2r mm00 @@T �I� = 0;I� = � � Z rm00m d�: (54)�â¬¥â¨¬, çâ® ¨­¢ à¨ ­âë �¨¬ ­  (54)  ­ «®£¨ç-­ë ¨­¢ à¨ ­â ¬ �¨¬ ­  (14.77) ¬®­®£à ä¨¨  ¢â®-à  [24], ®¯¨áë¢ îé¨¬ ¯«®áª¨¥ áâ æ¨®­ à­ë¥ â¥ç¥-­¨ï £ §  ¯à¨ ­ «¨ç¨¨ ¨áâ®ç­¨ª®¢ ¬ ááë, ¨¬¯ã«ìá ¨ í­¥à£¨¨.�. �. � «â ­®¢ 65



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 706. ������� ������ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ïA0 ( ) � a( ) = a0 = const 6= 0;�0 � b( ) = 0; w3( ) = w30 = const: (55)�®£¤  ¨§ ãá«®¢¨© (55) ¨ ¢ëà ¦¥­¨© (3) á«¥¤ã¥â,çâ® ¢¥ªâ®àë áª®à®áâ¨ ¨ ¬ £­¨â­®£® ¯®«ï ª®««¨­¥- à­ë: ~v = ~v? + w30 �VD0 ~e3; ~H = a0�V ~v;D0 � �V � �Vm; �Vm � V0�a20: (56)�¤¥áì ~v? { á®áâ ¢«ïîé ï ¢¥ªâ®à  áª®à®áâ¨, ¯ à «-«¥«ì­ ï ¯«®áª®áâ¨ (x1; x2). �®¤áâ ¢«ïï ¢ëà ¦¥­¨ï(56) ¢ ãá«®¢¨ï á®«¥­®¨¤ «ì­®áâ¨ ¢¥ªâ®à®¢ (~v=�V ) ¨~H (1), ¡ã¤¥¬ ¨¬¥âì div~v?�V = 0: (57)�ãáâì â ª¦¥ ¢ë¯®«­¥­ë ãá«®¢¨ïs = s0 = const! p = p( �V ): (58)� ãç¥â®¬ ãá«®¢¨ï (58) ãà ¢­¥­¨¥ á®åà ­¥­¨ï í­-âà®¯¨¨ (1) ¢ë¯®«­ï¥âáï ¢ á¨«ã ãà ¢­¥­¨ï (57).�ãáâì, ¤ «¥¥, ¢¥«¨ç¨­  ~v? ï¢«ï¥âáï äã­ªæ¨¥©ã¤¥«ì­®£® ®¡ê¥¬  �V ,~v? = ~v?( �V ): (59)�®¤áâ ¢«ïï ¢ëà ¦¥­¨¥ (59) ¢ ãà ¢­¥­¨¥ (57), ¯à¨-å®¤¨¬ ª á«¥¤ãîé¥¬ã ãà ¢­¥­¨î:� dd�V ~v?�V � � r�V = 0: (60)�®¤áâ ¢¨¬ ¢ëà ¦¥­¨ï (56), (58) ¨ (59) ¢ ãà ¢­¥­¨¥¤¢¨¦¥­¨ï (1). � à¥§ã«ìâ â¥ ¯®«ãç¨¬� �Vm�V dd�V ~v22 + �V�0 dpd�V � �Vm�V 2~v2�r�V++� �Vm�V 2 ~v? + �V � �Vm�V d~v?d�V ��~v? � r�V� = 0: (61)�ãáâì (~v? � r�V ) 6= 0. �¬­®¦ ï â®£¤  áª «ïà­®á®®â­®è¥­¨¥ (61) ­  ~v?, á®ªà é ï à¥§ã«ìâ â ­ (~v? � r�V ) ¨ ¨­â¥£à¨àãï ¯®«ãç¨¢è¥¥áï ãà ¢­¥­¨¥,­ å®¤¨¬ v2?2 + 1�0 Z �V1 �V dPd�V d�V = B0: (62)

�¤¥áì v? { ¬®¤ã«ì ¢¥ªâ®à  ~v?, B0 { ¯®áâ®ï­­ ï¨­â¥£à¨à®¢ ­¨ï. �®®â­®è¥­¨¥ (62) ï¢«ï¥âáï  ­ -«®£®¬ ¨­â¥£à «  �¥à­ã««¨. �­® ¯¥à¥å®¤¨â ¢ ª« á-á¨ç¥áª¨© ¨­â¥£à « �¥à­ã««¨ ¯à¨ a0 = 0, P ! p.� ãç¥â®¬  ­ «®£  ¨­â¥£à «  �¥à­ã««¨ (62)ãà ¢­¥­¨î (61) ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¥¥ ¢ëà ¦¥-­¨¥ ¤«ï r�V :r�V = �~
; ~
 � �Vm�V 2 ~v? + �V � �Vm�V d~v?d�V : (63)�¤¥áì � 6= 0 { ¯à®¨§¢®«ì­ ï äã­ªæ¨ï ª®®à¤¨­ â x1¨ x2. �®¤áâ ¢¨¢ ¢ëà ¦¥­¨¥ (63) ¢ ãà ¢­¥­¨¥ (57),§ ¯¨è¥¬ � dd�V ~v?�V � � ~
 = 0: (64)�ãáâì � ¥áâì ã£®« ¬¥¦¤ã ®áìî x1 ¨ ¢¥ªâ®à®¬ ~v?,~v? = v?~t; ~t = cos�~e1 + sin�~e2: (65)�¤¥áì ~t { ¥¤¨­¨ç­ë© ¢¥ªâ®à ª á â¥«ì­®© ª ¢¥ªâ®àã~v?. �®¤áâ ¢«ïï ¢ëà ¦¥­¨¥ (65) ¢ ãà ¢­¥­¨¥ (64)¨ à¥è ï ¯®«ãç¨¢è¥¥áï ãà ¢­¥­¨¥ ®â­®á¨â¥«ì­® �,¯®«ãç ¥¬ � = �0 � Z �V1 p�(M1=M2)d�V ;M1 = � dd�V v?�V �� �Vm�V 2 v? + �V � �Vm�V dv?d�V �;M2 = ���V � �Vm�v2?�=�V 2: (66)�¤¥áì �0 { ¯®áâ®ï­­ ï ¨­â¥£à¨à®¢ ­¨ï. �à¥¤¯®-« £ ¥âáï, çâ® sign(M1 � M2) = �1. �®¬¡¨­¨àãïª®¬¯®­¥­âë ãà ¢­¥­¨ï (63), ¯à¨å®¤¨¬ ª ãà ¢­¥-­¨î 
2( �V ) @ �V@x1 �
1( �V ) @ �V@x2 = 0: (67)�¡é¥¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (67) â ª®¢® [5, 9]:�V = f(
1x1 +
2x2): (68)�¤¥áì ¢¥«¨ç¨­  f ï¢«ï¥âáï ¯à®¨§¢®«ì­®© äã­ªæ¨-¥© á¢®¥£®  à£ã¬¥­â . �®®â­®è¥­¨¥ (68) ¢ëà ¦ ¥â­¥ï¢­® ã¤¥«ì­ë© ®¡ê¥¬ �V ¢ äã­ªæ¨¨ ª®®à¤¨­ â x1¨ x2.�®¤áâ ¢«ïï ¢ëà ¦¥­¨¥ (56) ¤«ï ~H ¢ ä®à¬ã«ã¤«ï ¯«®â­®áâ¨ â®ª  ~J = (c=4�)rot ~H, á ãç¥â®¬ ¢ë-à ¦¥­¨ï (59) ¡ã¤¥¬ ¨¬¥âì:~J = ca04� �w30D20 ~e3 � dd�V �~v?�V ���r�V : (69)� ª á«¥¤ã¥â ¨§ á®®â­®è¥­¨ï (69),  ­ «®£¨ç­® ¢¥ª-â®à ¬ ~v ¨ ~H ¢¥ªâ®à ¯«®â­®áâ¨ â®ª  ~J ¢ à áá¬ -âà¨¢ ¥¬®¬ á«ãç ¥ ¨¬¥¥â á®áâ ¢«ïîé¨¥ ¯® ¢á¥¬®áï¬ ª®®à¤¨­ â x1; x2 ¨ x3.66 �. �. � «â ­®¢



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 70� ª¨¬ ®¡à §®¬ ¯®«ãç ¥¬, çâ® ¯à¨ ¢ë¯®«­¥­¨¨ãá«®¢¨© (55) ¨ (58) á®®â­®è¥­¨ï (56), (62), (65),(66), (68) ¨ (69) ®¯¨áë¢ îâ ¢ ª®­¥ç­®¬ ¢¨¤¥ ¯à®-áâë¥ ¬ £­¨â®£ §®¤¨­ ¬¨ç¥áª¨¥ ¢®«­ë ¢ à áá¬ -âà¨¢ ¥¬®© § ¤ ç¥. �«ï ¨­¢ à¨ ­â®¢ �¨¬ ­  §¤¥áìá¯à ¢¥¤«¨¢ë ¢ëà ¦¥­¨ïI� = �� Z �V1 p�(M1=M2)d�V : (70)� ª ¨§¢¥áâ­® ¨ ª ª, ¢ ç áâ­®áâ¨, ¢¨¤­® ¨§ ¢ëà -¦¥­¨© (66), ¢ ¯à®áâ®© ¢®«­¥ ®¤¨­ ¨§ ¨­¢ à¨ ­â®¢�¨¬ ­  ¯®áâ®ï­¥­.7. ������ ��������������� � ���-�������� ��������� (20) ��� ��-�������� "�" � ��������� ����-�����, ����������� �������� ������������� ������� ���������ãáâì ¢ë¯®«­¥­® ¯¥à¢®¥ ¨§ ãá«®¢¨© (55). �®£¤ ãà ¢­¥­¨¥ (20) ¤«ï ¢¥«¨ç¨­ë � ­¥áª®«ìª® ã¯à®é -¥âáï ¨ ¯à¨­¨¬ ¥â ¢¨¤:� @@ � �V 2�0 P + �VmE��@�@ �V ++��2�Vm�V + (�V � �Vm) @@ �V �E�@�@ = 0: (71)� à ªâ¥à¨áâ¨ç¥áª®¥ ãà ¢­¥­¨¥ (21) â ª¦¥ ­¥-áª®«ìª® ã¯à®é ¥âáï:d�Vd = @@ ( �V 2�0 P + �VmE)�2�Vm�V + (�V � �Vm) @@ �V �E : (72)�¡à â¨¬áï ¤ «¥¥ ª ¢ëà ¦¥­¨ï¬ (7) ¤«ï ¢¥«¨ç¨-­ë E ¨ (8) ¤«ï ¢¥«¨ç¨­ë P ¢ á«ãç ¥  ¤¨ ¡ â¨ç¥-áª¨å â¥ç¥­¨©:Ep = � 
p�(
 � 1)�0 1�V 
�1 ;p = p��V 
 ; p� = p�( ): (73)�¤¥áì 
 {¯®ª § â¥«ì  ¤¨ ¡ âë, p�( ) { ¯à®¨§¢®«ì-­ ï äã­ªæ¨ï á¢®¥£®  à£ã¬¥­â . �ãáâì ¢ë¯®«­¥­ëãá«®¢¨ï
p�(
 � 1)�0E0 = �p�; (a0w3 � cb)24��0E0 = �pm; (74)£¤¥ �p� ¨ �pm { ¡¥§à §¬¥à­ë¥ ¯®áâ®ï­­ë¥. �®£¤ ¢ëà ¦¥­¨ï ¤«ï ¢¥«¨ç¨­ E ¨ P § ¯¨è¥¬ ¢ ¢¨¤¥:E = E0We( �V ); E0 = E0( );

�We = 1� �p��V 
�1 � �pm(2 �V � �Vm)2( �V � �Vm)2 ;P = E0�(
 � 1)�0�p�
 �V 
 + �0�pm2( �V � �Vm)2�: (75)� ¯®¬­¨¬, çâ® ¢¥«¨ç¨­  E0( ) { ¯à®¨§¢®«ì­ ïäã­ªæ¨ï á¢®¥£®  à£ã¬¥­â . �®¤áâ ¢«ïï ¢ëà ¦¥-­¨ï (75) ¢ å à ªâ¥à¨áâ¨ç¥áª®¥ ãà ¢­¥­¨¥ (72), ¯®-«ãç ¥¬ dE0E0 = d�VW ;W ( �V ) = �VmWe + (
 � 1)�p�
 �V 2�
 + �pm �V 22( �V � �Vm)2� :: ��2�Vm�V + (�V � �Vm) dd�V �We�: (76)�­â¥£à¨àãï ãà ¢­¥­¨¥ (76), ­ å®¤¨¬E0exp Z 1�V d�W� = C; W (�) = W ( �V )=�V=� : (77)� á®®â­®è¥­¨¨ (77) ¢¥«¨ç¨­  C { ¯®áâ®ï­­ ï ¨­-â¥£à¨à®¢ ­¨ï. � ª¨¬ ®¡à §®¬, ®¡é¨© ¨­â¥£à «ãà ¢­¥­¨ï (71) ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨© (74) ¢ë-à ¦ ¥âáï ¢ ª¢ ¤à âãà å:� = ��E0exp Z 1�V d�W (�)�: (78)�¤¥áì � { ¯à®¨§¢®«ì­ ï äã­ªæ¨ï á¢®¥£®  à£ã¬¥­-â . � ç áâ­®áâ¨,� = E0exp Z 1�V d�W (�) : (79)�â¬¥â¨¬, çâ® á¯®á®¡ ¯®«ãç¥­¨ï ®¡é¥£® ¨­â¥-£à «  ãà ¢­¥­¨ï (71) ¢ ¢¨¤¥ (78)  ­ «®£¨ç¥­ á¯®-á®¡ã �. �. �¥¤®¢  [34] ¯®«ãç¥­¨ï ª« áá  â®ç­ëåà¥è¥­¨© á ®¤­®à®¤­ë¬¨ ®â­®á¨â¥«ì­ë¬¨ ¤¥ä®à-¬ æ¨ï¬¨ ãà ¢­¥­¨© ®¤­®¯ à ¬¥âà¨ç¥áª®© ­¥áâ -æ¨®­ à­®© £ §®¢®© ¤¨­ ¬¨ª¨.8. ����������������� ������������� ���������� �����ãáâì ¬ £­¨â­®¥ ¯®«¥ ­ ¯à ¢«¥­® ¢¤®«ì ®á¨ x3,A0 = a = 0: (80)�ç¨âë¢ ï ãá«®¢¨¥ (80) ¨ ¯¥à¢oe ¨§ á®®â­®è¥­¨©(8) ¢ ãà ¢­¥­¨¨ (20) ¨ à¥è ï ¯®«ãç¨¢è¥¥áï ãà ¢-­¥­¨¥, ¡ã¤¥¬ ¨¬¥âì � = �(P ): (81)�. �. � «â ­®¢ 67



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 70� á®®â­®è¥­¨¨ (81) �(P ) { ¯à®¨§¢®«ì­ ï äã­ªæ¨ïá¢®¥£®  à£ã¬¥­â . � ç áâ­®áâ¨ [29{32, 43],� = P: (82)�â¬¥â¨¬, çâ® ¢ ª« áá¨ç¥áª®© £ §®¤¨­ ¬¨ª¥ [33] ¨£ §®¤¨­ ¬¨ª¥ ¯à¨ ­ «¨ç¨¨ ¨áâ®ç­¨ª®¢ ¬ ááë, ¨¬-¯ã«ìá  ¨ í­¥à£¨¨ [22, 24] � = p, £¤¥ p { ®¡ëç­®¥¤ ¢«¥­¨¥.�¥à¥¯¨è¥¬ ¯¥à¢®¥ á®®â­®è¥­¨¥ (8) ¢ ¢¨¤¥�V = ��0 @E(P;  )@P : (83)�§ ¯¥à¢®£® ¢ëà ¦¥­¨ï (3), ®¯à¥¤¥«¥­¨ï (5) ¤«ï D,á®®â­®è¥­¨ï (12), ®¯à¥¤¥«¥­¨ï (26) ¤«ï q ¨ ãá«®¢¨ï(80) á«¥¤ã¥âq = v? = p2E; D = �V : (84)�¤¥áì v? { ¬®¤ã«ì ¯®¯¥à¥ç­®© ª ®á¨ x3 á®áâ ¢«ïî-é¥© áª®à®áâ¨. �ç¨âë¢ ï á®®â­®è¥­¨ï (80) ¨ (82){ (84) ¢ ãà ¢­¥­¨¨ (34), ¯®«ãç ¥¬ [29{32, 43]:v? @2 @P 2 + 2@v?@P @ @P + @v?@ � @ @P �2��@2v?@P 2 @2 @�2 � @3v?@ @P 2�@ @��2 = 0: (85)�à ¢­¥­¨¥ (85)  ­ «®£¨ç­® ãà ¢­¥­¨î �. �. �¥¤®-¢  ¢ ä®à¬¥ �. �. �ã¤­¥¢  ¯«®áª®© áâ æ¨®­ à­®©§ ¤ ç¨ ª« áá¨ç¥áª®© £ §®¤¨­ ¬¨ª¨ (á¬. ãà ¢­¥-­¨¥ (5.7) �« ¢ë I à ¡®âë �. �. �ã¤­¥¢  [20]) ¨ãà ¢­¥­¨î (14.63) ¬®­®£à ä¨¨  ¢â®à  [24], ®¯¨áë-¢ îé¥¬ã ¯«®áª¨¥ áâ æ¨®­ à­ë¥ â¥ç¥­¨ï £ §  ¯à¨­ «¨ç¨¨ ¨áâ®ç­¨ª®¢ ¬ ááë, ¨¬¯ã«ìá  ¨ í­¥à£¨¨.� ¨¬¥­­®, ¥á«¨ ¢ ãà ¢­¥­¨¨ (85) ¯à®¢¥áâ¨ § ¬¥­ëP ! p; v? ! V , â® ¯®«ãç¨¬ ãà ¢­¥­¨¥ (5.7) �« ¢ëI à ¡®âë�. �. �ã¤­¥¢  [20]. �á«¨ ¦¥ ¢ ãà ¢­¥­¨¨(85) ¯à®¢¥áâ¨ § ¬¥­ã P ! p; v? ! w, â® ¯à¨¤¥¬ ªãà ¢­¥­¨î (14.63) ¬®­®£à ä¨¨  ¢â®à  [24]. � ¬¥-â¨¬, çâ® ¢ ãà ¢­¥­¨¨ (5.7) �« ¢ë I à ¡®âë �. �.�ã¤­¥¢  [20] ¬¥¦¤ã âà¥âì¨¬ ¨ ç¥â¢¥àâë¬ á« £ ¥-¬ë¬¨ ¯à®¯ãé¥­ §­ ª "+".�à ¢­¥­¨¥ (85) áâ ­®¢¨âáï «¨­¥©­ë¬ ¯à¨ á«¥¤ã-îé¥© á¯¥æ¨ «¨§ æ¨¨ ¢¥«¨ç¨­ë v?:v? = m��0 + �0 Z m�2dP�: (86)�¤¥áì m(P ), �( ) �( ) { ¯à®¨§¢®«ì­ë¥ äã­ªæ¨¨á¢®¨å  à£ã¬¥­â®¢. �®®â¢¥âáâ¢ãîé¥¥ á¯¥æ¨ «¨§ -æ¨¨ (86) «¨­¥©­®¥ ãà ¢­¥­¨¥ ¨¬¥¥â ¢¨¤:� @@P m2 @@P �mm00 @2@�2�" = 0;

" = �+ � Z m�2dP: (87)�¯¥æ¨ «¨§ æ¨ï (86) ï¢«ï¥âáï â ª¦¥ ãá«®¢¨¥¬ áã-é¥áâ¢®¢ ­¨ï ¨­¢ à¨ ­â®¢ �¨¬ ­ , ¢¨¤ ª®â®àëå­¥ § ¢¨á¨â ®â ¢¨¤  äã­ªæ¨¨  (P;�) [24]. �ãáâì¢ë¯®«­¥­® ãá«®¢¨¥ m00 > 0: �®£¤  ¯®  ­ «®£¨¨ áà ¡®â®© [24] ¬®¦­® ¯®«ãç¨âì á«¥¤ãîé¨¥ ¢ëà ¦¥-­¨ï ¤«ï ¨­¢ à¨ ­â®¢ �¨¬ ­  ¨ ãà ¢­¥­¨ï ¤«ï ­¨å:I� = �� Z qm00=mdP; (88)��rv? @2v?@P 2 cos � @v?@P sin�� @@x1++�rv? @2v?@P 2 sin� � @v?@P cos�� @@x2 �I� = 0: (89)�â¬¥â¨¬, çâ® ¢ëà ¦¥­¨ï (88) ¤«ï ¨­¢ à¨ ­â®¢�¨¬ ­  ¨ ãà ¢­¥­¨ï (89) ¤«ï ­¨å  ­ «®£¨ç­ë ¢ë-à ¦¥­¨ï¬ (14.77) ¤«ï ¨­¢ à¨ ­â®¢ �¨¬ ­  ¨ ãà ¢-­¥­¨ï¬ (14.70) ¤«ï ­¨å ¬®­®£à ä¨¨ [24] ¢ á«ãç ¥¯«®áª®© § ¤ ç¨ £ §®¤¨­ ¬¨ª¨ ¯à¨ ­ «¨ç¨¨ ¨áâ®ç-­¨ª®¢ ¬ ááë, ¨¬¯ã«ìá  ¨ í­¥à£¨¨.�à®áâë¥ ¢®«­ë å à ªâ¥à¨§ãîâáï ¯®áâ®ï­áâ¢®¬®¤­®£® ¨§ ¨­¢ à¨ ­®¢ �¨¬ ­ :I� = I0� = const: (90)� à¥§ã«ìâ â¥ ¯®«ãç ¥¬, çâ® ¢â®à®© ¨§ ¨­¢ à¨ ­-â®¢ �¨¬ ­  ï¢«ï¥âáï äã­ªæ¨¥© â®«ìª® ¯®«­®£® ¤ -¢«¥­¨ï: I� = I� � 2 Z qm00=mdP: (91)�­ «®£¨ç­® à ¡®â¥ [24] ¤«ï ª®¬¯«¥ªá­®© ª®®à¤¨­ -âë z = (x1 + ix2) ¢ íâ®¬ á«ãç ¥ ¯®«ãç ¥¬ á«¥¤ãî-é¥¥ ¢ëà ¦¥­¨¥:z = z0 � ei�� i�m + ��+ � Z m�2dP����im0 �pmm00��+ x01 + i Z tg�dx01 (92)�¤¥áì z0{ ¯à®¨§¢®«ì­ ï ª®¬¯«¥ªá­ ï ¯®áâ®ï­­ ï,x01(P ) { ¯à®¨§¢®«ì­ ï ¤¥©áâ¢¨â¥«ì­ ï äã­ªæ¨ïá¢®¥£®  à£ã¬¥­â . �¥àå­¨¥ ¨ ­¨¦­¨¥ §­ ª¨ ¢ ¢ë-à ¦¥­¨ïå (88) { (92) á®®â¢¥âáâ¢ãîâ ¤àã£ ¤àã£ã.�ëà ¦¥­¨¥ (92)  ­ «®£¨ç­® ¢ëà ¦¥­¨ï¬ (14.90) ¨(14.92) ¬®­®£à ä¨¨ [24].9. �������� ���������� � ������1. � áá¬®âà¥­ á«ãç ©, ª®£¤  ¢  ­ «®£¥ ¬¥â®¤ £®¤®£à ä  � ¯«ë£¨­ {�¥¤®¢  ¢ ¬ £­¨â­®© £ §®-¢®© ¤¨­ ¬¨ª¥ ®á­®¢­®¥ ãà ¢­¥­¨¥ ¢ ¯¥à¥¬¥­­ëå68 �. �. � «â ­®¢



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2002. �®¬ 4 (76), N 3. �. 59 { 70£®¤®£à ä  (�;�), £¤¥ � ¥áâì  ­ «®£ ¤ ¢«¥­¨ï ¢ª« áá¨ç¥áª®© £ §®¤¨­ ¬¨ª¥, � { ã£®« ¬¥¦¤ã ¯à®¥ª-æ¨¥© ¢¥ªâ®à  áª®à®áâ¨ ­  ¯«®áª®áâì (x1; x2) ¨ ®áìîx1, á¢®¤¨âáï ª «¨­¥©­®¬ã. � íâ®¬ á«ãç ¥ ¢¢¥¤¥­ë®¡®¡é¥­­ë¥ ¯®â¥­æ¨ «ë, â ª¦¥ ã¤®¢«¥â¢®àïîé¨¥«¨­¥©­ë¬ ãà ¢­¥­¨ï¬, ç¥à¥§ ª®â®àë¥ ¢ ª®­¥ç­®¬¢¨¤¥ ¢ëà ¦¥­ë ª®®à¤¨­ âë x1 ¨ x2 ¨ äã­ªæ¨ï â®-ª   . �â® ®¡áâ®ïâ¥«ìáâ¢® ¬®¦¥â ¢ §­ ç¨â¥«ì­®©¬¥à¥ ã¯à®áâ¨âì  ­ «¨§ ª®­ªà¥â­ëå § ¤ ç [9, 11,13, 37].2. � á«ãç ¥ £¨¯¥à¡®«¨ç­®áâ¨ ®á­®¢­®£® «¨­¥©-­®£® ãà ¢­¥­¨ï â¥®à¨¨ ¯®«ãç¥­ë ¢ëà ¦¥­¨ï ¤«ï¨­¢ à¨ ­â®¢ �¨¬ ­  ¨ ãà ¢­¥­¨ï ¤«ï ­¨å. �à¨íâ®¬ ãà ¢­¥­¨ï á®áâ®ï­¨ï ¨ ¨­â¥£à «ë á¨¬¬¥-âà¨¨ ¢ª«îç îâ § ¢¨á¨¬®áâì ­¥ â®«ìª® ®â ã¤¥«ì-­®£® ®¡ê¥¬ , ­® ¨ ®â äã­ªæ¨¨ â®ª . � ª ¨§¢¥áâ­®[9, 11{13, 16, 18, 19, 24, 37, 46],  ¯¯ à â ¨­¢ à¨ ­-â®¢ �¨¬ ­  áãé¥áâ¢¥­­® à áè¨àï¥â ¢®§¬®¦­®áâ¨íää¥ªâ¨¢­®£®  ­ «¨§  ªà ¥¢ëå § ¤ ç.3. � á«ãç ¥, ª®£¤  ¢¥ªâ®àë áª®à®áâ¨ ¨ ¬ £­¨â-­®£® ¯®«ï ª®««¨­¥ à­ë, à áá¬®âà¥­  § ¤ ç  ® ¯®-«ãç¥­¨¨ à¥è¥­¨© â¨¯  ¯à®áâëå ¢®«­, ¢ ª®â®àëåáª®à®áâì, ­ ¯àï¦¥­­®áâì ¬ £­¨â­®£® ¯®«ï ¨ ¤ -¢«¥­¨¥ ï¢«ïîâáï äã­ªæ¨ï¬¨ â®«ìª® ã¤¥«ì­®£® ®¡ê-¥¬  �V . �â¬¥ç¥­®, çâ® ãá«®¢¨¥¬ á®¢¬¥áâ­®áâ¨ ­¥-«¨­¥©­ëå ãà ¢­¥­¨© ¯¥à¢®£® ¯®àï¤ª  ¤«ï ®¯à¥-¤¥«¥­¨ï ¢¥«¨ç¨­ë �V ï¢«ï¥âáï ¨­â¥£à « �¥à­ã«-«¨. �­ ®¯à¥¤¥«ï¥â äã­ªæ¨î v?( �V ), £¤¥ v? { ¬®-¤ã«ì ¯à®¥ªæ¨¨ ¢¥ªâ®à  áª®à®áâ¨ ~v? ­  ¯«®áª®áâì(x1; x2). �ëà ¦¥­¨¥ ¤«ï ã£«  � = �(�V ), ª®â®àë©¢¥ªâ®à ~v? á®áâ ¢«ï¥â á ®áìî x1, ¯®«ãç¥­® ¢ ª¢ -¤à âãà å. � ¢¨á¨¬®áâì �V = �V (x1; x2) ®¯à¥¤¥«¥­ á ¯®¬®éìî ¯à®¨§¢®«ì­®© ­¥ï¢­®© äã­ªæ¨¨. �à¨¢ë¯®«­¥­¨¨ ãá«®¢¨©, ¤«ï ª®â®àëå ¯®«ãç¥­ à áá¬ -âà¨¢ ¥¬ë© â¨¯ ¯à®áâëå ¢®«­, § ¯¨á ­ë ¢ëà ¦¥-­¨ï ¤«ï ¨­¢ à¨ ­â®¢ �¨¬ ­ . (� ª ¨§¢¥áâ­®, ¢¯à®áâ®© ¢®«­¥ ®¤¨­ ¨§ ¨­¢ à¨ ­â®¢ �¨¬ ­  ¯®-áâ®ï­¥­). �®«ãç¥­­ë© ª« áá à¥è¥­¨© â¨¯  ¯à®-áâëå ¢®«­ ¨¬¥¥â á ¬®áâ®ïâ¥«ì­®¥ §­ ç¥­¨¥ ¯à¨ ­ «¨§¥ ªà ¥¢ëå § ¤ ç. �à®¬¥ â®£®, ®­ ¬®¦¥â¡ëâì ¨á¯®«ì§®¢ ­ ª ª â¥áâ®¢ë© ¯à¨ ®âà ¡®âª¥ ç¨-á«¥­­ëå ¬¥â®¤®¢.4. �®«ãç¥­ ¢ ¦­ë© á«ãç © ¨­â¥£à¨àã¥¬®áâ¨¢ ª¢ ¤à âãà å ãà ¢­¥­¨ï ¤«ï ¯¥à¥¬¥­­®© "�"¢ ¯«®áª®áâ¨ £®¤®£à ä ,  ­ «®£¨ç­®© ¤ ¢«¥­¨î ¢ª« áá¨ç¥áª®© £ §®¢®© ¤¨­ ¬¨ª¥. �¯®á®¡ ¯®«ãç¥-­¨ï ®¡é¥£® ¨­â¥£à «  ãª § ­­®£® ãà ¢­¥­¨ï  ­ -«®£¨ç¥­ á¯®á®¡ã �. �. �¥¤®¢  ¯®«ãç¥­¨ï ª« á-á  â®ç­ëå à¥è¥­¨© á ®¤­®à®¤­ë¬¨ ®â­®á¨â¥«ì-­ë¬¨ ¤¥ä®à¬ æ¨ï¬¨ ãà ¢­¥­¨© ®¤­®¯ à ¬¥âà¨ç¥-áª®© ­¥áâ æ¨®­ à­®© £ §®¢®© ¤¨­ ¬¨ª¨.5. � áá¬®âà¥­ á«ãç © ¯ à ««¥«ì­®£® ¢ë¤¥«¥­-­®© ®á¨ ¬ £­¨â­®£® ¯®«ï. � íâ®¬ á«ãç ¥  ­ «®-£®¬ ¤ ¢«¥­¨ï p ¢ ª« áá¨ç¥áª®© £ §®¤¨­ ¬¨ª¥ ï¢«ï-

¥âáï ¯®«­®¥ ¤ ¢«¥­¨¥ P , à ¢­®¥ áã¬¬¥ ®¡ëç­®£®¨ ¬ £­¨â­®£® ¤ ¢«¥­¨©. � ¯¨á ­® ãà ¢­¥­¨¥ ¤«ïäã­ªæ¨¨ â®ª  ¢ ¯¥à¥¬¥­­ëå (P;�),  ­ «®£¨ç­®¥ãà ¢­¥­¨î �. �. �¥¤®¢  ¢ ä®à¬¥ �. �. �ã¤­¥¢ ¯«®áª®© áâ æ¨®­ à­®© § ¤ ç¨ ª« áá¨ç¥áª®© £ §®-¤¨­ ¬¨ª¨ [20] ¨ ãà ¢­¥­¨î ¢ ¯¥à¥¬¥­­ëå £®¤®£à -ä  ¬®­®£à ä¨¨  ¢â®à  [24], ®¯¨áë¢ îé¥¬ã ¯«®á-ª¨¥ áâ æ¨®­ à­ë¥ â¥ç¥­¨ï £ §  ¯à¨ ­ «¨ç¨¨ ¨á-â®ç­¨ª®¢ ¬ ááë, ¨¬¯ã«ìá  ¨ í­¥à£¨¨. �áâ ­®¢«¥­-­ë¥  ­ «®£¨¨ ¯®§¢®«ïîâ, ¢ ç áâ­®áâ¨, ¨á¯®«ì§®-¢ âì ¨§¢¥áâ­ë¥ à¥è¥­¨ï ¢ ¯«®áª®áâ¨ £®¤®£à ä ª« áá¨ç¥áª®© £ §®¤¨­ ¬¨ª¨ ¯à¨  ­ «¨§¥ ¤¢ãå¯ à -¬¥âà¨ç¥áª¨å áâ æ¨®­ à­ëå § ¤ ç ¬ £­¨â­®© £ §®-¤¨­ ¬¨ª¨.�¢â®à ¯®á¢ïé ¥â ¤ ­­ãî áâ âìî ¯ ¬ïâ¨ �. �.�¥¤®¢  ¨ �. �. � ¯«ë£¨­ . � 2002 £®¤ã ¨á¯®«­ï-¥âáï 95 «¥â á® ¤­ï à®¦¤¥­¨ï �. �. �¥¤®¢  (14. XI.1907) ¨ 100 «¥â á® ¢à¥¬¥­¨ ®¯ã¡«¨ª®¢ ­¨ï �. �.� ¯«ë£¨­ë¬ ¬¥¬ã à  "� £ §®¢ëå áâàãïå" [44].1. � «« ­¤¥à �. �. �¥«¨­¥©­ë¥ ãà ¢­¥­¨ï ¢ ç áâ­ëå¯à®¨§¢®¤­ëå ¢â®à®£® ¯®àï¤ª , á ¤¢ã¬ï ­¥§ ¢¨-á¨¬ë¬¨ ¯¥à¥¬¥­­ë¬¨ á¢®¤ïé¨¥áï ª «¨­¥©­ë¬ //�¥áâ­¨ª ���, á¥à. ¬ â., ä¨§. ¨ å¨¬.{ 1954.{ N 5.{�. 19{34.2. � ¡®¢ �. �. �®¢ë¥ § ¤ ç¨ ¬ â¥¬ â¨ç¥áª®© â¥®à¨¨¢®«­.{ �: �¨§¬ â«¨â, 1998.{ 448 á.3. �®«¨æë­ �. �., �¦ã§ã¬ªã«®¢ �., �â ­îª®¢¨ç�. �. �¡é¥¥ à¥è¥­¨¥ ãà ¢­¥­¨© ¬ £­¨â­®© £¨-¤à®¤¨­ ¬¨ª¨ ¤«ï ®¤­®¬¥à­ëå ­¥áâ æ¨®­ à­ëå¨ ¯«®áª¨å áâ æ¨®­ à­ëå ¤¢¨¦¥­¨© // � £­¨â.£¨¤à®¤¨­ ¬¨ª .{ N 1.{ 1966.{ �. 65{73.4. � ¢ìï«®¢ �. �. �¡ ®¤­®¬ ª« áá¥ ¯«®áª®¯ à ««¥«ì-­ëå ãáâ ­®¢¨¢è¨åáï ¢¨åà¥¢ëå ¤¢¨¦¥­¨© £ §  //��� ����.{ 1957.{ 116, N 3.{ �. 363{364.5. � ¬ª¥ �. �¯à ¢®ç­¨ª ¯® ¤¨ää¥à¥­æ¨ «ì­ë¬ ãà ¢-­¥­¨ï¬ ¢ ç áâ­ëå ¯à®¨§¢®¤­ëå ¯¥à¢®£® ¯®àï¤ª .{�: � ãª , 1966.{ 260 á.6. � ¯« ­ �. �. ¨ �â ­îª®¢¨ç �.�. �¥è¥­¨¥ ãà ¢-­¥­¨© ¬ £­¨â®£ §®¤¨­ ¬¨ª¨ ¤«ï ®¤­®¬¥à­®£® ¤¢¨-¦¥­¨ï // ��� ����.{ 1954.{ 95, N 4.{ �. 769{771.7. �®à¯ãá®¢ �. �., �¢¥è­¨ª®¢ �.�. �¡ ®¤­®©­ ç «ì­®{ªà ¥¢®© § ¤ ç¥ ¬ £­¨â­®© £¨¤à®¤¨­ ¬¨-ª¨ // �ãà­. ¢ëç¨á«. ¬ â. ¨ ¬ â. ä¨§.{ 2001.{ 41,N 11.{ �. 1734{1741.8. �ãªãèª¨­ �. �. � ¤¢ã¬¥à­®¬ ¢§ ¨¬®¤¥©áâ¢¨¨¢®«­ á¦ â¨ï �¨¬ ­  // �à¨ª«. ¬ â. ¨ ¬¥å.{ 1999.{63, ¢ë¯. 3.{ �. 431{443.9. �ãà ­â �. �à ¢­¥­¨ï á ç áâ­ë¬¨ ¯à®¨§¢®¤­ë¬¨.{�: �¨à, 1964.{ 832 á.10. � ­¤ ã �. �., �¨äè¨æ �. �. �«¥ªâà®¤¨­ ¬¨ª á¯«®è­ëå áà¥¤.{ �: � ãª , 1982.{ 532 á.11. � ­¤ ã �. �., �¨äè¨æ �. �. �̈ ¤à®¤¨­ ¬¨ª .{ �:� ãª , 1986.{ 736 á.12. �®©æï­áª¨© �.�. �¥å ­¨ª  ¦¨¤ª®áâ¨ ¨ £ § .{ �:� ãª , 1987.{ 840 á.13. �¨§¥á �.� â¥¬ â¨ç¥áª ï â¥®à¨ï â¥ç¥­¨© á¦¨¬ -¥¬®© ¦¨¤ª®áâ¨.{ �: ��, 1961.{ 588 á.�. �. � «â ­®¢ 69
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