
ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 2001. �®¬ 4, N 2. �. 29 { 37��� 539.3������������ �������������� �������������� ����� � ���������� ���������������������-���������� ������� �����. �. �������, �. �. �����������, �. �. ����������� æ¨® «ìë© âà á¯®àâë© ã¨¢¥àá¨â¥â, �¨¥¢���¨¥¢áª¨©  æ¨® «ìë© ã¨¢¥àá¨â¥â áâà®¨â¥«ìáâ¢  ¨  àå¨â¥ªâãàë�®«ãç¥® 15.02.2001� áá¬®âà¥  § ¤ ç  ®¡ ®¯à¥¤¥«¥¨¨ ¨â¥á¨¢®áâ¥© ®âà ¦¥ëå ¨ ¯à¥«®¬«¥ëå ¯«®áª¨å ª¢ §¨¯à®¤®«ìëå ¨ ª¢ -§¨¯®¯¥à¥çëå ã¤ àëå ¢®«, ®¡à §®¢ ëå ¢ à¥§ã«ìâ â¥ ®à¬ «ì®£® ¯ ¤¥¨ï ã¤ à®© ¢®«ë   ¯«®áª®áâì à §¤¥« ¤¢ãå âà á¢¥àá «ì®-¨§®âà®¯ëå ã¯àã£¨å áà¥¤. �  ®á®¢¥ ãá«®¢¨© á®åà ¥¨ï ª®«¨ç¥áâ¢  ¤¢¨¦¥¨ï í«¥¬¥â®¢á¨áâ¥¬ë, ¢®¢«¥ç¥ëå ¢ ¤¢¨¦¥¨¥ ¢ à¥§ã«ìâ â¥ ¢§ ¨¬®¤¥©áâ¢¨ï, ¯®áâà®¥  á¨áâ¥¬  ç¥âëà¥å  «£¥¡à ¨ç¥áª¨å ãà ¢-¥¨© ¤«ï ®¯à¥¤¥«¥¨ï à §àë¢®¢ áª®à®áâ¥© ç áâ¨æ, ¢®¢«¥ç¥ëå ¢ ¤¢¨¦¥¨¥. �à®  «¨§¨à®¢ ë ç áâë¥ á«ãç ¨ª®¬¡¨ æ¨© ¯ à ¬¥âà®¢ ã¯àã£®áâ¨ ¤¥ä®à¬¨àã¥¬ëå áà¥¤.�®§£«ïãâ® § ¤ çã ¯à® ¢¨§ ç¥ï ÷â¥á¨¢®áâ¥© ¢÷¤¡¨â¨å â  § «®¬«¥¨å ¯«®áª¨å ª¢ §÷¯®§¤®¢¦¨å â  ª¢ §÷-¯®¯¥à¥ç¨å ã¤ à¨å å¢¨«ì, ïª÷ ãâ¢®àîîâìáï ¯à¨ ®à¬ «ì®¬ã ¯ ¤÷÷ ã¤ à®ù å¢¨«÷   ¯«®áªã ¬¥¦ã ¤¢®åâà á¢¥àá «ì®-÷§®âà®¯¨å ¯àã¦¨å á¥à¥¤®¢¨é. �  ®á®¢÷ ã¬®¢ §¡¥à¥¦¥ï ª÷«ìª®áâ÷ àãåã ¥«¥¬¥â÷¢ á¨áâ¥¬¨,é® § «ãç¥÷ ¤® àãåã ¢ à¥§ã«ìâ â÷ ¢§ õ¬®¤÷ù, ¯®¡ã¤®¢ ® á¨áâ¥¬ã ç®â¨àì®å  «£¥¡à ùç¨å à÷¢ïì ¤«ï ¢¨§ ç¥ïà®§à¨¢÷¢ è¢¨¤ª®áâ¥© àãå®¬¨å ç áâ¨®ª á¥à¥¤®¢¨é. �à®  «÷§®¢ ÷ ç áâª®¢÷ ¢¨¯ ¤ª¨ ª®¬¡÷ æ÷© ¯ à ¬¥âà÷¢ ¯àã¦-®áâ÷ á¥à¥¤®¢¨é.A problem of determination of intensities of reected and refracted plane quasi-primary and quasi-secondary shock waves,generated by the shock wave normal incidence on a plane interface between two transversally isotropic elastic media isconsidered. A system of four algebraic equations for calculation of the velocity discontinuities of the particles involvedinto the motion are developed on the basis of the media elements momentum conservation conditions. Particular cases ofcombinations of the deformable media elasticity parameters are analysed.���������¨ ¬¨ª  ã¯àã£®-¤¥ä®à¬¨àã¥¬ëå áà¥¤ ®¯¨-áë¢ ¥âáï £¨¯¥à¡®«¨ç¥áª¨¬¨ ¤¨ää¥à¥æ¨ «ìë¬¨ãà ¢¥¨ï¬¨ ¢ ç áâëå ¯à®¨§¢®¤ëå. �á«¨ ª®-íää¨æ¨¥âë íâ¨å ãà ¢¥¨© ¨«¨ ¤¥©áâ¢ãîé ï  áà¥¤ã  £àã§ª  ®¯à¥¤¥«ïîâáï äãªæ¨ï¬¨, á®¤¥à-¦ é¨¬¨ à §àë¢ë ¯® ¯à®áâà áâ¢¥ë¬ ª®®à¤¨- â ¬, â® à §àë¢ë¬¨ ¬®£ãâ ®ª § âìáï ¨ à¥è¥-¨ï. � §àë¢  §ë¢ ¥âáï á¨«ìë¬, ¥á«¨ ®  ¡«î-¤ ¥âáï ã ¯à®¨§¢®¤®© ¯¥à¢®£® ¯®àï¤ª  ®â äãªæ¨¨¯¥à¥¬¥é¥¨©. �¢¨¦ãé ïáï ¯®¢¥àå®áâì á¨«ìëåà §àë¢®¢  §ë¢ ¥âáï ã¤ à®© ¢®«®© [1].�  ¯®¢¥àå®áâïå à §àë¢ , á®åà ïîé¨åáï ¢ ª -ç¥áâ¢¥ ¨§®«¨à®¢ ëå ¯®¢¥àå®áâ¥©, ®â¤¥«ïîé¨å®¡« áâ¨ ¥¯à¥àë¢ëå ¯à®æ¥áá®¢, å à ªâ¥à¨áâ¨-ª¨ ¤¢¨¦¥¨ï ¨ á®áâ®ï¨ï   à §«¨çëå áâ®à® åá¢ï§ ë ¥ª®â®àë¬¨ ã¨¢¥àá «ìë¬¨ ¨â¥£à «ì-ë¬¨ á®®â®è¥¨ï¬¨,  §ë¢ ¥¬ë¬¨ ª¨¥¬ â¨-ç¥áª¨¬¨ ¨ ¤¨ ¬¨ç¥áª¨¬¨ ãá«®¢¨ï¬¨ á®¢¬¥áâ®-áâ¨ [1 {3]. �à¥¤¨ ¨å ®á®¡ ï à®«ì ¯à¨ ¤«¥¦¨âá®®â®è¥¨î, ¯à¥¤áâ ¢«ïîé¥¬ã á®¡®© ®¤ã ¨§ä®à¬ ãà ¢¥¨ï á®åà ¥¨ï ª®«¨ç¥áâ¢  ¤¢¨¦¥¨ï¯à¨ ¯¥à¥å®¤¥ ç¥à¥§ ¯®¢¥àå®áâì à §àë¢ , ¯®áª®«ì-ªã á ¥£® ¯®¬®éìî ¬®¦® ¢ëç¨á«¨âì ¢¥«¨ç¨ã à §-àë¢    âà áä®à¬¨àã¥¬®© ¯®¢¥àå®áâ¨ äà®â .

�à¨ïâ ï ¯à¨ ¢ë¢®¤¥ ãá«®¢¨© á®¢¬¥áâ®áâ¨¨¤¥ï ¨â¥£à «ì®£® ¯®¤å®¤ , ¡ §¨àãîé ïáï   â¥-®à¥¬¥ ®¡ ¨§¬¥¥¨¨ ª®«¨ç¥áâ¢  ¤¢¨¦¥¨ï á¨áâ¥-¬ë ¯à¨ ¨¬¯ã«ìá®¬ ¢§ ¨¬®¤¥©áâ¢¨¨, ¬®¦¥â ¡ëâì¨á¯®«ì§®¢   ¢ à ¬ª å «ãç¥¢®£® ¬¥â®¤  [4 { 7] ¤«ï®¯¨á ¨ï ¤¨ ¬¨ç¥áª®£® ¯à®æ¥áá  ¢§ ¨¬®¤¥©áâ¢¨ïá¨«ì®£® à §àë¢  á £à ¨æ¥© à §¤¥«   ¨§®âà®¯-ëå áà¥¤ á à §«¨çë¬¨ ä¨§¨ç¥áª¨¬¨ á¢®©áâ¢ ¬¨.�®¯à®áë ç¨á«¥®© à¥ «¨§ æ¨¨ íâ®£® ¬¥â®¤  ¨§-«®¦¥ë ¢ [8{ 11].1. ���������� ������� áá¬®âà¨¬ ¤¢¥ âà á¢¥àá «ì®-¨§®âà®¯ë¥ã¯àã£¨¥ áà¥¤ë I ¨ II, ¢ ª®â®àëå ®á¨ á¨¬¬¥âà¨¨¯ à ¬¥âà®¢ ã¯àã£®áâ¨ á®¢¯ ¤ îâ á ®áìî Ox2(à¨á. 1, ),   ¯«®áª®áâì ¨å à §¤¥«  G  ª«®¥  ªíâ®© ®á¨ ¯®¤ ã£«®¬ 90��� (®áì Ox3 ¯¥à¯¥¤¨ªã-«ïà  ¯«®áª®áâ¨ à¨áãª ). �¢¨¦¥¨¥ ª ¦¤®© ¨§áà¥¤ ®¯¨áë¢ ¥âáï ãà ¢¥¨ï¬¨ â¨¯  [2,12]3Xk;p;q=1�ik;pq @2uq@xk@xp � @2ui@t2 = 0 i = 1; 2; 3; (1)£¤¥ u1, u2, u3 { ª®¬¯®¥âë ¢¥ªâ®à  ã¯àã£¨å á¬¥-é¥¨©; t { ¢à¥¬ï; �ik;pq=cik;pq=�, cik;pq { ¯ à ¬¥-âàë ã¯àã£®áâ¨; � { ¯«®â®áâì.c �. �. �ã«ï¥¢, �. �. �¢ ç¥ª®, �. �. �ª®¢¥ª®, 2001 29
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¡�¨á. 1. �®à¬¨à®¢ ¨¥ ¯«®áª¨å äà®â®¢  ¯«®áª®© £à ¨æ¥ à §¤¥« :  { ¤® ¢§ ¨¬®¤¥©áâ¢¨ï, ¡ { ¯®á«¥ ¢§ ¨¬®¤¥©áâ¢¨ï�à¥¤¯®«®¦¨¬, çâ® ¢ ®¯¨á ®© ¬¥å ¨ç¥áª®©á¨áâ¥¬¥ ¤¢¨¦¥âáï ¯«®áª¨© äà®â ¯®áâ®ï®© ä -§ë ¬®®åà®¬ â¨ç¥áª®© ¢®«ë á ¢®«®¢ë¬ ç¨á«®¬k ¨ ä §®¢®© áª®à®áâìî v. �  ¥£® ¯«®é ¤ª å ¢ë-¯®«ïîâáï ãá«®¢¨ï~n � ~r � vt = const;£¤¥ ~n { ®à¬ «ì ª ¯«®áª®áâ¨. �«ï ¢ë¡à ®£® ~n¢¥ªâ®à ¯®«ïà¨§ æ¨¨ ¢®«ë ~A ¨ ä §®¢ ï áª®à®áâì v®¯à¥¤¥«ïîâáï ª ª á®¡áâ¢¥ë© ¢¥ªâ®à ¨ á®¡áâ¢¥-ë¥ § ç¥¨ï ãà ¢¥¨ï������ 3Xk;p=1�ik;pqnknp � v2�iq������ = 0: (2)�¥è ï ¥£®, ¤«ï ª ¦¤®£® § ¤ ®£®  ¯à ¢«¥¨ï  -

å®¤¨¬ âà¨ § ç¥¨ï áª®à®áâ¨�v(1)(~n)�2 > �v(2)(~n)�2 � �v(3)(~n)�2 > 0;á®®â¢¥âáâ¢ãîé¨å âà¥¬ ¢¥ªâ®à ¬ ¯®«ïà¨§ æ¨¨~A(i), i=1; 2; 3, ¢ ®¡é¥¬ á«ãç ¥ ¯à®¨§¢®«ì® ®à¨-¥â¨à®¢ ë¬ ®â®á¨â¥«ì® ¢¥ªâ®à  ~n. �®«ëá ¢¥ªâ®à®¬ ¯®«ïà¨§ æ¨¨ ~A(1) ¯à¨ïâ®  §ë¢ âìª¢ §¨¯à®¤®«ìë¬¨ (qP -¢®«ë),   ¢®«ë á ¢¥ªâ®-à ¬¨ ¯®«ïà¨§ æ¨¨ ~A(2) ¨ ~A(3) { ª¢ §¨¯®¯¥à¥çë-¬¨ (qS-¢®«ë) [2]. �ã¤¥¬ ®¡®§ ç âì ç¥à¥§ v(t)(k�)¬®¤ã«ì ¢¥ªâ®à  ä §®¢®© áª®à®áâ¨ äà®â  ¢®«ë,  ç¥à¥§ �(t)(k�) { ¬®¤ã«ì ¢¥ªâ®à  «ãç¥¢®© áª®à®áâ¨.�¥àå¨© ¨¤¥ªá ¢ áª®¡ª å ãª §ë¢ ¥â â¨¯ ¢®«ë,æ¨äà  ¢ ¨¦¥¬ ¨¤¥ªá¥ ¢ áª®¡ª å { ®¬¥à áà¥-¤ë (§ ª \�" ®â®á¨âáï ª á®áâ®ï¨î á¨áâ¥¬ë ¤®ã¤ à , § ª \+" { ª á®áâ®ï¨î á¨áâ¥¬ë ¯®á«¥ ã¤ -à ). � ®¡®§ ç¥¨ïå ª®¬¯®¥â®¢ ¢¥ªâ®à  ¯®«ïà¨-§ æ¨¨ A(t)j(k�) ¨¤¥ªá j á®®â¢¥âáâ¢ã¥â ®¬¥àã ®á¨xj,   ª®â®àãî á¯à®¥ªâ¨à®¢  ¢¥ªâ®à.�ãáâì   ¯«®áª®áâì G ®à¬ «ì® ¯ ¤ ¥â ¯«®áª¨©äà®â ã¤ à®© qP -¢®«ë, à á¯à®áâà ïîé¥©áï ¢áà¥¤¥ I á® áª®à®áâìî v(1)(~n). � à¥§ã«ìâ â¥ ¢§ ¨¬®-¤¥©áâ¢¨ï íâ®© ¢®«ë á ¯«®áª®áâìî G ®¡à §ãîâáï¤¢¥ ®âà ¦¥ë¥ (qP(1+), qS(1+)) ¨ ¤¢¥ ¯à¥«®¬«¥-ë¥ (qP(2+), qS(2+)) ¢®«ë, ¯«®áª¨¥ äà®âë ª®â®-àëå â ª¦¥ ¯ à ««¥«ìë ¯«®áª®áâ¨ G (à¨á. 1,¡).�â¬¥â¨¬, çâ® ¢ ®¡é¥¬ á«ãç ¥   ¯«®áª®áâ¨ à §¤¥-«  ®¡à §ãîâáï ¯® âà¨ ¢¨¤  ®âà ¦¥ëå ¨ ¯à¥«®¬-«¥ëå ã¤ àëå ¢®«, ®¤ ª® ¢ à áá¬ âà¨¢ ¥¬®¬á«ãç ¥, ¡« £®¤ àï á¨¬¬¥âà¨¨ ¯ à ¬¥âà®¢ ã¯àã£®-áâ¨ áà¥¤, ¨â¥á¨¢®áâ¨ âà¥âì¨å ¢®« à ¢ë ã-«î. �®á¯®«ì§ã¥¬áï ¬¥â®¤¨ª®© ¨áá«¥¤®¢ ¨ï ª®-á®£® ¯ ¤¥¨ï ã¤ à®© ¢®«ë   ¯«®áª®áâì à §¤¥-«  ¨§®âà®¯ëå ã¯àã£¨å áà¥¤, ®á®¢ ®©   ¨¤¥¥ã«¥¢®£® ¯à¨¡«¨¦¥¨ï «ãç¥¢®£® ¬¥â®¤  ¨ ãá«®¢¨¨á®åà ¥¨ï ª®«¨ç¥áâ¢  ¤¢¨¦¥¨ï í«¥¬¥â®¢ áà¥¤,¢®¢«¥ç¥ëå ¢ ¤¢¨¦¥¨¥ ¯à¨ ã¤ à®¬ ¢§ ¨¬®¤¥©-áâ¢¨¨ [8]. � á®®â¢¥âáâ¢¨¨ á íâ¨¬ ¢ë¤¥«¨¬ ¯à®¬¥-¦ãâ®ª ¢à¥¬¥¨ �t,  áâ®«ìª® ¬ «ë©, çâ® ¢ â¥ç¥-¨¥ ¥£® ¯ à ¬¥âàë ®¯à¥¤¥«ïîé¨å ¯®«¥¢ëå äãª-æ¨© ¢ ®ªà¥áâ®áâ¨ äà®â  ®ª §ë¢ îâáï ¯®áâ®-ïë¬¨. �ã¤¥¬ áç¨â âì, çâ® ª®«¨ç¥áâ¢® ¤¢¨¦¥-¨ï ç áâ¨æ áà¥¤ I ¨ II, ¢®¢«¥ç¥ëå ¢ ¤¢¨¦¥¨¥ ¢®ªà¥áâ®áâ¨ ¯«®áª®áâ¨ G §  ¢à¥¬ï �t ®áâ ¥âáï ¥-¨§¬¥ë¬. �®¤áç¨â ¥¬ ¥£®. �® ã¤ à  ª®«¨ç¥áâ¢®¤¢¨¦¥¨ï ¢ â®ª®¬ á«®¥ áà¥¤ë I, ª®â ªâ¨àãîé¥¬á ¯«®áª®áâìî G ¨ ¨¬¥îé¥¬ ¥¤¨¨çãî ¯«®é ¤ì ¨30 �. �. �ã«ï¥¢, �. �. �¢ ç¥ª®, �. �. �ª®¢¥ª®



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 2001. �®¬ 4, N 2. �. 29 { 37â®«é¨ã v(1)(1�)�t, (á¬. à¨á. 1, ), á®áâ ¢«ï¥â�~Q(1)(1�)= _~u(1)(1�)�1v(1)(1�)�t == _u(1)(1�)�1v(1)(1�)�t�A(1)1(1�)~i1+A(1)2(1�)~i2� == _u(1)(1�)�1v(1)(1�)�t��A(1)1(1�) cos��A(1)2(1�) sin��~m++�A(1)1(1�) sin�+A(1)2(1�) cos��~n�(®àâ ~m  ¯à ¢«¥ ¢¤®«ì ¯¥à¥á¥ç¥¨ï ¯«®áª®áâ¥© G¨ Ox1x2).�®á«¥ ã¤ à  (à¨á. 1,¡) íâ® ª®«¨ç¥áâ¢® ¤¢¨¦¥-¨ï áª« ¤ë¢ ¥âáï ¨§ ª®«¨ç¥áâ¢ ¤¢¨¦¥¨ï, á®¤¥à-¦ é¨åáï:� ¢ á«®¥ ®âà ¦¥®© qP(1+)-¢®«ë:�~Q(1)(1+)= _~u(1)(1+)�1v(1)(1+)�t == _u(1)(1+)�1v(1)(1�)�t��A(1)1(1�)~i1�A(1)2(1�)~i2� == _u(1)(1+)�1v(1)(1�)�t���A(1)1(1�) cos �+A(1)2(1�) sin��~m++��A(1)1(1�) sin��A(1)2(1�) cos��~n�;� ¢ á«®¥ ®âà ¦¥®© qS(1+)-¢®«ë:�~Q(2)(1+)= _~u(2)(1+)�1v(2)(1+)�t == _u(2)(1+)�1v(2)(1�)�t��A(2)1(1�)~i1�A(2)2(1�)~i2� == _u(2)(1+)�1v(2)(1�)�t���A(2)1(1�) cos�+A(2)2(1�) sin��~m++��A(2)1(1�) sin��A(2)2(1�) cos ��~n�;� ¢ á«®¥ ¯à¥«®¬«¥®© qP(2+)-¢®«ë:�~Q(1)(2+)= _~u(1)(2+)�2v(1)(2+)�t == _u(1)(2+)�2v(1)(2+)�t�A(1)1(2+)~i1+A(1)2(2+)~i2� == _u(1)(2+)�2v(1)(2+)�t��A(1)1(2+) cos ��A(1)2(2+) sin��~m++�A(1)1(2+) sin�+A(1)2(2+) cos��~n�;

� ¢ á«®¥ ¯à¥«®¬«¥®© qS(2+)-¢®«ë:�~Q(2)(2+)= _~u(2)(2+)�2v(2)(2+)�t == _u(2)(2+)�2v(2)(2+)�t�A(2)1(2+)~i1 +A(2)2(2+)~i2)�== _u(2)(2+)�2v(2)(2+)�t��A(2)1(2+) cos��A(2)2(2+) sin��~m++�A(2)1(2+) sin�+A(2)2(2+) cos��~n�:� ¯à¨¢¥¤¥ëå á®®â®è¥¨ïå ¯à¨ïâ®~i1 = cos �~m + sin�~n;~i2 = � sin�~m + cos �~n:�§ ãá«®¢¨ï á®åà ¥¨ï ª®«¨ç¥áâ¢  ¤¢¨¦¥¨ï¨¬¥¥¬ [13]�~Q(1)(1�) = �~Q(1)(1+) +�~Q(2)(1+)++�~Q(1)(2+) +�~Q(2)(2+): (3)�¬¥áâ¥ á ãá«®¢¨¥¬ á®¢¬¥áâ®áâ¨ áª®à®áâ¥© ç -áâ¨æ áà¥¤ I ¨ II   ¯«®áª®áâ¨ G� _~u(1�) + _~u(1+)����G = _~u(2+)���G (4)à ¢¥áâ¢® (3) ®¯à¥¤¥«ï¥â (¯®á«¥ ¯à®¥ªâ¨à®¢ ¨ï  ®àâë ~n ¨ ~m) ª®¬¯®¥âë ¢¥ªâ®à  ¥¨§¢¥áâëå~w = � _u(1)(1+); _u(2)(1+); _u(1)(2+); _u(2)(2+)�T :�«ï ¯®áâà®¥¨ï à §à¥è îé¥© á¨áâ¥¬ë ãà ¢¥¨©�. �. �ã«ï¥¢, �. �. �¢ ç¥ª®, �. �. �ª®¢¥ª® 31



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 2001. �®¬ 4, N 2. �. 29 { 37¢ë¯¨è¥¬ à ¢¥áâ¢ _~u(1)(1�) = _u(1)(1�)�A(1)1(1�)~i1 +A(1)2(1�)~i2� == _u(1)(1�)��A(1)1(1�) cos� �A(1)2(1�) sin��~m++�A(1)1(1�) sin� + A(1)2(1�) cos��~n�;_~u(1+) = _~u(1)(1+) + _~u(2)(1+) == _u(1)(1+)��A(1)1(1�)~i1 � A(1)2(1�)~i2�++ _u(2)(1+)��A(2)1(1�)~i1 �A(2)2(1�)~i2� == _u(1)(1+)���A(1)1(1�) cos � + A(1)2(1�) sin��~m++��A(1)1(1�) sin�� A(1)2(1�) cos��~n�++ _u(2)(1+)���A(2)1(1�) cos� +A(2)2(1�) sin��~m++��A(2)1(1�) sin�� A(2)2(1�) cos ��~n�;_~u(2+) = _~u(1)(2+) + _~u(2)(2+) == _u(1)(2+)�A(1)1(2+)~i1 + A(1)2(2+)~i2�++ _u(2)(2+)�A(2)1(2+)~i1 +A(2)2(2+)~i2� == _u(1)(2+)��A(1)1(2+) cos �� A(1)2(2+) sin��~m++�A(1)1(2+) sin� +A(1)2(2+) cos ��~n�++ _u(2)(2+)��A(2)1(2+) cos� �A(2)2(2+) sin��~m++�A(2)1(2+) sin� + A(2)2(2+) cos ��~n�:�®¤áâ ¢«ïï ¨å ¢ ãá«®¢¨ï (4) ¨ ¯à®¥ªâ¨àãï ¢ëà -¦¥¨ï (3), (4)    ¯à ¢«¥¨ï ~n ¨ ~m, ¯®«ãç ¥¬á¨áâ¥¬ã ç¥âëà¥å áª «ïàëå ãà ¢¥¨© ¤«ï ®¯à¥-¤¥«¥¨ï ¥¨§¢¥áâëå _u(1)(1+), _u(2)(1+), _u(1)(2+), _u(2)(2+). �¬ âà¨ç®© ä®à¬¥ ®  ¨¬¥¥â ¢¨¤B � ~w = ~bp: (5)

�®¬¯®¥âë ¬ âà¨æëB = �������� b11 b12 b13 b14b21 b22 b23 b24b31 b32 b33 b34b41 b42 b43 b44 �������� (6)¢ëç¨á«ï¥¬ ¯® ä®à¬ã« ¬b11 = �1v(1)(1�)��A(1)1(1�) sin�� A(1)2(1�) cos ��;b12 = �1v(2)(1�)��A(2)1(1�) sin�� A(2)2(1�) cos ��;b13 = �2v(1)(2+)�A(1)1(2+) sin� + A(1)2(2+) cos ��;b14 = �2v(2)(2+)�A(2)1(2+) sin� + A(2)2(2+) cos ��;b21 = �1v(1)(1�)��A(1)1(1�) cos� + A(1)2(1�) sin��;b22 = �1v(2)(1�)��A(2)1(1�) cos� + A(2)2(1�) sin��;b23 = �2v(1)(2+)�A(1)1(2+) cos� �A(1)2(2+) sin��;b24 = �2v(2)(2+)�A(2)1(2+) cos� �A(2)2(2+) sin��;b31 = A(1)1(1�) sin� +A(1)2(1�) cos �;b32 = A(2)1(1�) sin� +A(2)2(1�) cos �;b33 = A(1)1(2+) sin� + A(1)2(2+) cos �;b34 = A(2)1(2+) sin� + A(2)2(2+) cos �;b41 = A(1)1(1�) cos �� A(1)2(1�) sin�;b42 = A(2)1(1�) cos �� A(2)2(1�) sin�;b43 = A(1)1(2+) cos� �A(1)2(2+) sin�;b44 = A(2)1(2+) cos� �A(2)2(2+) sin�:�¥ªâ®à ¯à ¢®© ç áâ¨ ¤«ï á«ãç ï ¯ ¤¥¨ï qP(1�)-32 �. �. �ã«ï¥¢, �. �. �¢ ç¥ª®, �. �. �ª®¢¥ª®
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�¨á. 2. �®à¬¨à®¢ ¨¥ ¯«®áª¨å äà®â®¢ã¤ à®© ¢®«ë ¯®á«¥ ¢§ ¨¬®¤¥©áâ¢¨ïá® á¢®¡®¤®© £à ¨æ¥© à §¤¥« ¢®«ë § ¯¨è¥¬ ª ª~bp = _u(1)(1�)��1v(1)(1�)�A(1)1(1�) sin� +A(1)2(1�) cos ��;�1v(1)(1�)�A(1)1(1�) cos �� A(1)2(1�) sin��;�A(1)1(1�) sin� +A(1)2(1�) cos ��;�A(1)1(1�) cos �� A(1)2(1�) sin���T :�á«¨ ¯ ¤ îé¥© ï¢«ï¥âáï qS(1�)-¢®« , â® ¢ á¨-áâ¥¬¥ (5) ¢¬¥áâ® ~bp á«¥¤ã¥â ¯®¤áâ ¢¨âì ~bs.2. ������� ������2.1. �¢®¡®¤ ï £à ¨æ �ãáâì ¯«®áª®áâì G ï¢«ï¥âáï á¢®¡®¤®© £à ¨æ¥©áà¥¤ë I (à¨á. 2). � íâ®¬ á«ãç ¥ ¤®«¦® ¢ë¯®«ïâáïà ¢¥áâ¢® �~Q(2+)=0. �®íâ®¬ã ãá«®¢¨¥ (3) ¬®¦®§ ¬¥¨âì ¡®«¥¥ ¯à®áâë¬ á®®â®è¥¨¥¬�~Q(1)(1�) = �~Q(1)(1+) +�~Q(2)(1+):� á¢ï§¨ á íâ¨¬ ¨§ ç¥âëà¥å ¨áª®¬ëå ¢¥«¨ç¨ ®áâ -îâáï â®«ìª® ¤¢¥: _u(1)(1+) ¨ _u(2)(1+), ª®â®àë¥  å®¤ïâáï

�¨á. 3. �®à¬¨à®¢ ¨¥ ¯«®áª¨å äà®â®¢  ¯«®áª®© £à ¨æ¥  ¡á®«îâ® â¢¥à¤®£® â¥« ¨§ á¨áâ¥¬ëv(1)(1�)��A(1)1(1�) sin� �A(1)2(1�) cos �� _u(1)(1+)++v(2)(1�)��A(2)1(1�) sin� �A(2)2(1�) cos�� _u(2)(1+) == v(1)(1�)�A(1)1(1�) sin� + A(1)2(1�) cos �� _u(1)(1�);v(1)(1�)��A(1)1(1�) cos � + A(1)2(1�) sin�� _u(1)(1+)++v(2)(1�)��A(2)1(1�) cos� +A(2)2(1�) sin�� _u(2)(1+) == v(1)(1�)�A(1)1(1�) cos � + A(1)2(1�) sin�� _u(1)(1�):�à¨ íâ®¬ ãà ¢¥¨ï ¢¨¤  (4) â¥àïîâ á¬ëá« ¨ ¨á-ª«îç îâáï ¨§ à áá¬®âà¥¨ï.�âàãªâãà  ª®íää¨æ¨¥â®¢ ¯®áâà®¥®© á¨áâ¥-¬ë â ª®¢ , çâ® ®  ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥:_u(1)(1+) = � _u(1)(1�);_u(2)(1+) = 0:� á¢ï§¨ á íâ¨¬ ¬®¦® á¤¥« âì ¢ë¢®¤, çâ® ¯à¨®à¬ «ì®¬ ¯ ¤¥¨¨ ¯«®áª®© ª¢ §¨¯à®¤®«ì®©(qP(1�)) ã¤ à®© ¢®«ë   á¢®¡®¤ãî ¯«®áª®áâì G®â ¥¥ ®âà ¦ ¥âáï â®«ìª® ®¤  ¯«®áª ï ã¤ à ï¢®«  (qP(1+)) á â®© ¦¥ ¯®«ïà¨§ æ¨¥©, ® á ä -§®©, ¨§¬¥¥®©   ¯à®â¨¢®¯®«®¦ãî. �®«ãç¥-ë© ¢ë¢®¤ á®£« áã¥âáï á   «®£¨çë¬ ï¢«¥¨¥¬,¨§¢¥áâë¬ ¢ â¥®à¨¨ ¨§®âà®¯ëå ã¤ àëå ¢®«.�. �. �ã«ï¥¢, �. �. �¢ ç¥ª®, �. �. �ª®¢¥ª® 33
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�¨á. 4. �®à¬¨à®¢ ¨¥ ¯«®áª¨å äà®â®¢  ¯«®áª®© £à ¨æ¥ ¨§®âà®¯®© áà¥¤ë2.2. �¥áâª® § ªà¥¯«¥ ï £à ¨æ �̄ àã£ ï áà¥¤  I ¦¥áâª® á¢ï§     ¯«®áª®áâ¨ Gá  ¡á®«îâ® â¢¥à¤ë¬ â¥«®¬ II (à¨á. 3). � íâ®¬á«ãç ¥ á¨âã æ¨ï ®ª §ë¢ ¥âáï ®¡à â®©: â¥àïîâá¬ëá« ãá«®¢¨ï á®åà ¥¨ï ª®«¨ç¥áâ¢  ¤¢¨¦¥¨ï(3) ¨, ¢ á¨«ã à ¢¥áâ¢ _u(1)(2+)=0, _u(2)(2+)=0, ãá«®¢¨¥(4) ¯à¨¨¬ ¥â ¢¨¤� _~u(1�) + _~u(1+)����G = 0:�à¨ íâ®¬ á¨áâ¥¬  (3) ¤«ï  å®¦¤¥¨ï ¥¨§¢¥áâ-ëå áª®à®áâ¥© á¬¥é¥¨ï ¯à¨¢®¤¨âáï ª ¢¨¤ã�A(1)1(1�) sin� + A(1)2(1�) cos�� _u(1)(1+)++�A(2)1(1�) sin� +A(2)2(1�) cos �� _u(2)(1+) == �A(1)1(1�) sin� + A(1)2(1�) cos�� _u(1)(1�);�A(1)1(1�) cos� �A(1)2(1�) sin�� _u(1)(1+)++�A(2)1(1�) cos �� A(2)2(1�) sin�� _u(2)(1+) == �A(1)1(1�) cos� �A(1)2(1�) sin�� _u(1)(1�):�  ¨¬¥¥â ®¤® à¥è¥¨¥_u(1)(1+) = _u(1)(1�);_u(2)(1+) = 0;á¢¨¤¥â¥«ìáâ¢ãîé¥¥ ® â®¬, çâ® ¢ íâ®¬ á«ãç ¥ â ª-¦¥ ®âà ¦ ¥âáï â®«ìª® ®¤  ª¢ §¨¯à®¤®«ì ï ¯«®á-ª ï ã¤ à ï ¢®« , ¯®«ïà¨§ æ¨ï, ä §  ¨ § ç¥¨¥

à §àë¢    äà®â¥ ª®â®à®© á®¢¯ ¤ îâ á á®®â-¢¥âáâ¢ãîé¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨ ¨áå®¤®© ¯ ¤ -îé¥© ã¤ à®© ¢®«ë. �®¤ç¥àª¥¬, çâ® â ª®© ¦¥íää¥ªâ ¨¬¥¥â ¬¥áâ® ¨ ¢ â¥®à¨¨ ¨§®âà®¯ëå ã¤ à-ëå ¢®«.2.3. �®â ªâ á ¨§®âà®¯ë¬ â¥«®¬�à¥¤  II ¨§®âà®¯  ¨ å à ªâ¥à¨§ã¥âáï ¯ à -¬¥âà ¬¨ ã¯àã£®áâ¨ �2, �2, �2. � íâ®¬ á«ãç ¥¢á¥  ¯à ¢«¥¨ï ¢ áà¥¤¥ II à ¢®¯à ¢ë. �®íâ®-¬ã ¢ ¥© ¬®£ãâ à á¯à®áâà ïâìáï ¢®«ë ¤¢ãå ¢¨-¤®¢ { ç¨áâ® ¯à®¤®«ì ï (P -¢®« ), áª®à®áâì ª®â®-à®© �=p(�2+2�2)=�2 , ¨ ç¨áâ® ¯®¯¥à¥ç ï (S-¢®« ), áª®à®áâì ª®â®à®© �=p�2=�2. �à¨ íâ®¬¢®«®¢®© äà®â ®àâ®£® «¥ «ãç ¬ («ãç¥¢ ï áª®-à®áâì á®¢¯ ¤ ¥â á ä §®¢®© ¯® ¢¥«¨ç¨¥ ¨  ¯à -¢«¥¨î),   áª®à®áâ¨ á¬¥é¥¨ï ç áâ¨æ  ¯à ¢«¥-ë ¯ à ««¥«ì® «ãç ¬ ¢ á«ãç ¥ ¯à®¤®«ìëå ¢®«¨ ®àâ®£® «ìë ¨¬ ¢ á«ãç ¥ ¯®¯¥à¥çëå (à¨á. 4).�®¤áç¨â ¥¬ ª®«¨ç¥áâ¢® ¤¢¨¦¥¨ï í«¥¬¥â®¢ á®®â-¢¥âáâ¢ãîé¨å ç áâ¨æ ¯à¥«®¬«¥ëå ¢®«, ª®â®àë¥®¯¨à îâáï   ¯«®é ¤ªã £à ¨æë G ¥¤¨¨ç®© ¯«®-é ¤¨: �~Q(2+) = �~Q(1)(2+) +�~Q(2)(2+);£¤¥ �~Q(1)(2+) = ��t cos�(1)(2+) _~u(1)(2+) == ��t cos�(1)(2+) _u(1)(2+)~n;�~Q(2)(2+) = ��t cos �(2)(2+) _~u(2)(2+) == ��t cos �(2)(2+) _u(2)(2+) ~m:� íâ¨å à ¢¥áâ¢ å ¯®«ïà¨§ æ¨ï ¢®«ë ¤¥ä®à¬ -æ¨© _u(1)(2+) ï¢«ï¥âáï ç¨áâ® ¯à®¤®«ì®©, ¯®íâ®¬ã¢¥ªâ®à _~u(1)(2+) á®¢¯ ¤ ¥â ¯®  ¯à ¢«¥¨î á ¢¥ªâ®-à®¬ ®à¬ «¨ ~n. � â® ¦¥ ¢à¥¬ï, ¢®«  ¤¥ä®à¬ æ¨©_u(2)(2+) { ç¨áâ® ¯®¯¥à¥ç ï, ¯®íâ®¬ã ¢¥ªâ®à _~u(2)(2+)ª®««¨¥ à¥ ~m. � ãç¥â®¬ ¯®á«¥¤¨å à ¢¥áâ¢ ª®-íää¨æ¨¥âë ¬ âà¨æë B ¯à¨¨¬ îâ á«¥¤ãîé¨©34 �. �. �ã«ï¥¢, �. �. �¢ ç¥ª®, �. �. �ª®¢¥ª®



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 2001. �®¬ 4, N 2. �. 29 { 37¢¨¤:b11 = �1v(1)(1�)��A(1)1(1�) sin� �A(1)2(1�) cos ��;b12 = �1v(2)(1�)��A(2)1(1�) sin� �A(2)2(1�) cos ��;b13 = � cos �(1)(2+);b14 = 0;b21 = �1v(1)(1�)��A(1)1(1�) cos � + A(1)2(1�) sin��;b22 = �1v(2)(1�)��A(2)1(1�) cos � + A(2)2(1�) sin��;b23 = 0;b24 = � cos �(2)(2+);b31 = A(1)1(1�) sin� + A(1)2(1�) cos�;b32 = A(2)1(1�) sin� + A(2)2(1�) cos�;b33 = 1;b34 = 0;b41 = A(1)1(1�) cos� �A(1)2(1�) sin�;b42 = A(2)1(1�) cos� �A(2)2(1�) sin�;b43 = 0;b44 = 1:�£«ë �(1)(2+), �(2)(2+) í«¥¬¥â à® ®¯à¥¤¥«ïîâáï ¨§á®®â®è¥¨© �¥««¨ãá sin�(1)(1�)v(1)(1�) = sin�(1)(2+)� = sin�(1)(2+)� :�®áª®«ìªã áª®à®áâ¨ � ¨ � § à ¥¥ ¨§¢¥áâë, ¨¬¥-¥¬ �(1)(2+) = arcsin � sin�(1)(1�)v(1)(1�) !;�(2)(2+) = arcsin � sin�(1)(1�)v(1)(1�) !:�¨¤ á®®â¢¥âáâ¢ãîé¥© á¨áâ¥¬ë  «£¥¡à ¨ç¥áª¨åãà ¢¥¨© ¯®§¢®«ï¥â § ª«îç¨âì, çâ® ¯à¨ ®à-

�¨á. 5. �®à¬¨à®¢ ¨¥ ¯«®áª¨å äà®â®¢  ¯«®áª®© £à ¨æ¥ ¨¤¥ «ì®© ¦¨¤ª®áâ¨¬ «ì®¬ ¯ ¤¥¨¨ ¯«®áª®© ã¤ à®© qP -¢®«ë ¢âà á¢¥àá «ì®-¨§®âà®¯®© ã¯àã£®© áà¥¤¥ I  ¯«®áª®áâì G, ®â¤¥«ïîéãî ¥¥ ®â ¨§®âà®¯®© áà¥¤ëII, ¢ ®¡é¥¬ á«ãç ¥ ä®à¬¨àãîâáï ¤¢¥ ®âà ¦¥ë¥(qP(1+), qS(1+)) ¨ ¤¢¥ ¯à¥«®¬«¥ë¥ (P(2+), S(2+))¯«®áª¨¥ ã¤ àë¥ ¢®«ë.� «®£¨ç® ®¡®á®¢ë¢ ¥âáï ¨ ãâ¢¥à¦¤¥¨¥ ®â®¬, çâ® ¥á«¨ ¢ ¨§®âà®¯®© ã¯àã£®© áà¥¤¥ I ç¨-áâ® ¯à®¤®«ì ï P (¨«¨ ç¨áâ® ¯®¯¥à¥ç ï S) ¯«®á-ª ï ã¤ à ï ¢®«  ®à¬ «ì® ¯ ¤ ¥â   ¯«®áª®áâìG, ®â¤¥«ïîéãî ¥¥ ®â âà á¢¥àá «ì®-¨§®âà®¯®©ã¯àã£®© áà¥¤ë II, â® ¢ à¥§ã«ìâ â¥ ¤¨ ¬¨ç¥áª®-£® ¢§ ¨¬®¤¥©áâ¢¨ï ®¡à §ãîâáï ¯® ¤¢¥ ®âà ¦¥ë¥(P(1+), S(1+)) ¨ ¤¢¥ ¯à¥«®¬«¥ë¥ (qP(2+), qS(2+))¯«®áª¨¥ ã¤ àë¥ ¢®«ë.2.4. �®â ªâ á ¨¤¥ «ì®© ¦¨¤ª®áâìî�à¥¤  II { ¨¤¥ «ì ï ¦¨¤ª®áâì (à¨á. 5). �®-áª®«ìªã ¢®¤  ¥ ¬®¦¥â ¢®á¯à¨¨¬ âì ª á â¥«ì-ë¥  ¯àï¦¥¨ï, ¯®¯¥à¥ç ï S-¢®«  ®âáãâáâ¢ã-¥â ( _u(2)(2+)=0) ¨ â¥àï¥âáï áæ¥¯«¥¨¥ ¬¥¦¤ã ¢®¤®© ¨ã¯àã£¨¬ â¥«®¬ ¢  ¯à ¢«¥¨¨ ¢¥ªâ®à  ~m. � íâ®¬á«ãç ¥ ¯¥à¥¬¥é¥¨ï ¨ áª®à®áâ¨ ç áâ¨æ ¢®¤ë ¨ â¥-«  ¢¤®«ì  ¯à ¢«¥¨ï ¢¥ªâ®à  ~m   à §¤¥«ïîé¥©¯«®áª®áâ¨ G ¥ ®¡ï§ â¥«ì® á®¢¯ ¤ îâ. �®íâ®¬ãâ¥àï¥â á¨«ã âà¥âì¥ ãà ¢¥¨¥ ¨§ ¢¥ªâ®à®£® á®®â-®è¥¨ï (4),   ¢ ¬ âà¨æ¥ B ¨§ ¯à¥¤ë¤ãé¥£® á«ã-ç ï ¨áª«îç îâáï ç¥â¢¥àâ ï áâà®ª  ¨ ç¥â¢¥àâë©áâ®«¡¥æ. �¥¯¥àì ®  ¨¬¥¥â ¢¨¤B = ������ b11 b12 b13b21 b22 b23b31 b32 b33 �������. �. �ã«ï¥¢, �. �. �¢ ç¥ª®, �. �. �ª®¢¥ª® 35



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 2001. �®¬ 4, N 2. �. 29 { 37á ª®¬¯®¥â ¬¨, ®¯à¥¤¥«ï¥¬ë¬¨ ª ªb11 = �1v(1)(1�)��A(1)1(1�) sin�� A(1)2(1�) cos��;b12 = �1v(2)(1�)��A(2)1(1�) sin�� A(2)2(1�) cos��;b13 = � cos�(1)(2+);b21 = �1v(1)(1�)��A(1)1(1�) cos� +A(1)2(1�) sin��;b22 = �1v(2)(1�)��A(2)1(1�) cos� +A(2)2(1�) sin��;b23 = 0;b31 = A(1)1(1�) sin� + A(1)2(1�) cos �;b32 = A(2)1(1�) sin� + A(2)2(1�) cos �;b33 = 1:�¥ªâ®à ¥¨§¢¥áâëå ~w ¨ ¢¥ªâ®à ¯à ¢®© ç áâ¨~bp¤«ï à áá¬ âà¨¢ ¥¬®© ¯®áâ ®¢ª¨, á®®â¢¥âáâ¢¥-®, ¯à¨¬ãâ ¢¨¤~w = h _u(1)(1+); _u(2)(1+); _u(1)(2+)iT ;~bp = h�1�(1)(1�) cos (1)(1�)A(1)1(1�) _u(1)(1�);�1�(1)(1�) cos (1)(1�)A(1)2(1�) _u(1)(1�);A(1)2(1�) _u(1)(1�)iT :� «¨§¨àãï ¯®áâà®¥ãî ¤«ï íâ®£® á«ãç ï á¨-áâ¥¬ã ãà ¢¥¨©, ®â¬¥â¨¬, çâ® ¯ ¤¥¨¥ ¯«®áª®©qP(1�)-¢®«ë   ¯«®áª®áâì G ¯à¨¢®¤¨â ª ®¡à §®-¢ ¨î ¤¢ãå ®âà ¦¥ëå (qP(1+), qS(1+)) ¨ ®¤®©¯à¥«®¬«¥®© (P(2+)) ¯«®áª¨å ã¤ àëå ¢®«.� «®£¨ç® ¬®¦® § ª«îç¨âì, çâ® ¥á«¨ áà¥¤ëI ¨ II ¯®¬¥ïâì ¬¥áâ ¬¨ ¨ áç¨â âì, çâ® ¨áå®¤ ï¯ ¤ îé ï ã¤ à ï P(1�)-¢®«  à á¯à®áâà ï¥âáï¢ ¦¨¤ª®áâ¨, â® ¯®á«¥ ¥¥ ¢§ ¨¬®¤¥©áâ¢¨ï á ¯«®á-ª®áâìî G ¡ã¤ãâ áä®à¬¨à®¢ ë ®¤  ®âà ¦¥ ïP(1+) ¯«®áª ï ã¤ à ï ¢®«  ¨ ¤¢¥ (qP(2+) ¨ qS(2+))¯à¥«®¬«¥ë¥ ¯«®áª¨¥ ã¤ àë¥ ¢®«ë.�«ï ¯®¤â¢¥à¦¤¥¨ï ¤®áâ®¢¥à®áâ¨ ¢ë¯®«¥-ëå ¯à¥®¡à §®¢ ¨© ¨ ¯®áâà®¥ëå á®®â®è¥¨©,à áá¬®âà¨¬ á«ãç ©, ª®£¤  �=0 (¯«®áª¨© äà®â¤¢¨¦¥âáï ¢¤®«ì ®á¨ Ox2, ï¢«ïîé¥©áï ®áìî á¨¬-¬¥âà¨¨ á¢®©áâ¢ ã¯àã£¨å áà¥¤,   ®à¬ «ì ª®««¨-¥ à  íâ®© ®á¨). �®£¤  ¯ ¤ îé ï, ®âà ¦¥ ï

¨ ¯à¥«®¬«¥ ï ª¢ §¨¯à®¤®«ìë¥ qP -¢®«ë áâ ®-¢ïâáï áâà®£® ¯à®¤®«ìë¬¨, ¨â¥á¨¢®áâ¨ ª¢ §¨-¯®¯¥à¥çëå qS-¢®« áâ ®¢ïâáï à ¢ë¬¨ ã«î ¨¤«ï à áá¬ âà¨¢ ¥¬®£® ¯à®æ¥áá  ¤¨äà ªæ¨¨ ¤®«¦-ë ¡ëâì á¯à ¢¥¤«¨¢ë ¨§¢¥áâë¥ á®®â®è¥¨ï ¢§ -¨¬®¤¥©áâ¢¨ï ¯«®áª®© ¯à®¤®«ì®© ¢®«ë á ¯«®áª®©£à ¨æ¥© à §¤¥«  ¨§®âà®¯ëå ã¯àã£¨å áà¥¤ ¯à¨®à¬ «ì®¬ ¯ ¤¥¨¨ [1]. �¥©áâ¢¨â¥«ì®, ¯®áª®«ì-ªã ¯à¨ íâ®¬A(1)1(1�) = A(1)1(1+) = A(1)1(2+) = 0;A(1)2(1�) = A(1)2(2+) = �A(1)2(1+) = 1;A(2)1(1�) = A(2)1(1+) = A(2)1(2+) = 0;A(2)2(1�) = A(2)2(1+) = A(2)2(2+) = 0;â® á¨áâ¥¬  ç¥âëà¥å ãà ¢¥¨© ¢¨¤  (5) á ¬ âà¨-æ¥© (6) à á¯ ¤ ¥âáï   ¤¢¥ ¥á¢ï§ ë¥ á¨áâ¥¬ë¤¢ãå ãà ¢¥¨© á à¥è¥¨ï¬¨_u(1)(1+) = �2v2 � �1v1�2v2 + �1v1 _u(1)(1�); _u(2)(1+) = 0;_u(1)(2+) = 2�1v1�2v2 + �1v1 _u(1)(1�); _u(2)(2+) = 0:�¨ á â®ç®áâìî ¤® ®¡®§ ç¥¨© á®¢¯ ¤ îâ áà¥è¥¨¥¬, ¯à¨¢¥¤¥ë¬ ¢ [13] ®â®á¨â¥«ì®  -¯àï¦¥¨© ¤«ï á«ãç ï ¨§®âà®¯ëå ã¯àã£¨å áà¥¤.����������� «¨§ ¯®«ãç¥ëå à¥§ã«ìâ â®¢ ¯®§¢®«ï¥â á¤¥-« âì á«¥¤ãîé¨¥ ¢ë¢®¤ë.1. �à¨ ®à¬ «ì®¬ ¯ ¤¥¨¨ ¯«®áª®© ã¤ à-®© ¢®«ë ¯à®¨§¢®«ì®© ¯®«ïà¨§ æ¨¨  ¯«®áª®áâì à §¤¥«  ¤¢ãå âà á¢¥àá «ì®-¨§®âà®¯ëå ã¯àã£¨å áà¥¤ ®â ¥¥ ¢ ®¡é¥¬á«ãç ¥ ¨§«ãç îâáï ¯® ®¤®© ª¢ §¨¯à®¤®«ì®©¨ ¯® ®¤®© ª¢ §¨¯®¯¥à¥ç®© ®âà ¦¥®© ¨¯à¥«®¬«¥®© ¯«®áª®© ã¯àã£®© ¢®«¥.2. �â¥á¨¢®áâ¨ íâ¨å ¢®«   ¨å äà®â å ¬®-£ãâ ¡ëâì ¯®¤áç¨â ë á ¯®¬®éìî á¨áâ¥¬ë ç¥-âëà¥å  «£¥¡à ¨ç¥áª¨å ãà ¢¥¨©, ¯®áâà®¥-®©   ¡ §¥ ãá«®¢¨ï á®åà ¥¨ï ª®«¨ç¥áâ¢ ¤¢¨¦¥¨ï í«¥¬¥â®¢ áà¥¤, ¢®¢«¥ç¥ëå ¢ ¤¢¨-¦¥¨¥   £à ¨æ¥ à §¤¥« .3. �à¨ à áá¬®âà¥¨¨ ç áâëå á«ãç ¥¢ ãáâ ®-¢«¥®, çâ® ¯à¨ ¯ ¤¥¨¨ ¯«®áª®© ã¤ à®© ¢®«-ë   ¯«®áª®áâì á¢®¡®¤®© £à ¨æë ®â ¥¥ ®â-à ¦ ¥âáï ®¤  ¯«®áª ï ã¤ à ï ¢®«  á â®©36 �. �. �ã«ï¥¢, �. �. �¢ ç¥ª®, �. �. �ª®¢¥ª®
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