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�����������������������������������®¬ 140, ò 2 ¢£ãáâ, 2004
c© 2004 £. �.�. �¤à¥¥¢∗, �.�. � ìª®∗����������� ����� ��� ��������������������� �������� ����������à ¬ª å âà ¤¨æ¨®®© ª¢ â®¢®© ¬¥å ¨ª¨ ¨ â¥®à¨¨ áªàëâëå ¯¥à¥¬¥ëå ¯®áâà®Ä¥ë ¥à ¢¥áâ¢  �¥«« {�« ã§¥à {�®à¥{�¨¬®¨{�®«ìâ  (�����) ¤«ï ¤¢ãåç áÄâ¨çëå á¬¥è ëå á¯¨®¢ëå á®áâ®ï¨©. � áá¬ âà¨¢ îâáï ¤¢  á«ãç ï ¤«ï ¢¥ªâ®à®¢~a,~b, ~c, ~d, § ¤ îé¨å  ¯à ¢«¥¨ï,   ª®â®àë¥ ¯à®¥æ¨àãîâáï á¯¨ë ç áâ¨æ, ®¡à §ãîé¨åª®àà¥«¨à®¢ ãî ¯ àã. � ¯¥à¢®¬ á«ãç ¥ íâ¨ ¢¥ªâ®àë «¥¦ â ¢ ®¤®© ¯«®áª®áâ¨, ¢®¢â®à®¬ { ®à¨¥â¨à®¢ ë ¯à®¨§¢®«ì®. �à®¢¥¤¥® áà ¢¥¨¥ ¯®«ãç¥ëå ¥à ¢¥áâ¢ ¨¯®ª § ®, çâ® ¤«ï á¬¥è ëå á®áâ®ï¨© à §¨æ  ¢ ¯à¥¤áª § ¨ïå ¤¢ãå â¥®à¨© ¬¥ìè¥,ç¥¬ ¤«ï ç¨áâëå á®áâ®ï¨©. �¡ àã¦¥®, çâ® ¤«ï ¥ª®â®àëå á¯¥æ¨ «ìëå á®áâ®ï¨©¥à ¢¥áâ¢ , ¯®«ãç¥ë¥ ¢ à ¬ª å ª¢ â®¢®© ¬¥å ¨ª¨ ¨ â¥®à¨¨ áªàëâëå ¯¥à¥¬¥ëå,á®¢¯ ¤ îâ; ¢ ç áâ®áâ¨, íâ® ¢¥à® ¤«ï á¬¥è ëå á®áâ®ï¨©, ®¡à §®¢ ëå ç¨áâë¬¨ä ªâ®à¨§ã¥¬ë¬¨ á®áâ®ï¨ï¬¨. �¡áã¦¤ ¥âáï áå®¤áâ¢® ¨ à §«¨ç¨¥ ¬¥¦¤ã á®®â®è¥¨Äï¬¨ ¥®¯à¥¤¥«¥®áâ¥© ¨ ¥à ¢¥áâ¢ ¬¨ �¥«« . �¥à¥ç¨á«¥ë ¢á¥ á®áâ®ï¨ï, ¤«ï ª®â®Äàëå ¯à ¢ ï ç áâì ¥à ¢¥áâ¢  ����� â®¦¤¥áâ¢¥® à ¢  ã«î.�«îç¥¢ë¥ á«®¢ : ª¢ â®¢ ï¬¥å ¨ª , áªàëâë¥ ¯¥à¥¬¥ë¥, ¥à ¢¥áâ¢®�¥«« , á¬¥è ë¥á®áâ®ï¨ï, á¯¨®¢ë¥ á®áâ®ï¨ï, ª¢ â®¢ ï â®¬®£à ä¨ï.1. ���������â«¨ç¨â¥«ì®© ç¥àâ®© ª¢ â®¢®© ¬¥å ¨ª¨ (��) ï¢«ï¥âáï â®, çâ® ¢ ¥© ï¢ë¬ ®¡Äà §®¬ ¯à¨áãâáâ¢ã¥â ¥®¯à¥¤¥«¥®áâì ¨§¬¥àï¥¬ëå ¢¥«¨ç¨. � «¨ç¨¥ â ª®© ¥®¯à¥¤¥Ä«¥®áâ¨ ¯à¨¢®¤¨â ª â®¬ã, çâ® ¥ª®â®àë¥ § ª®®¬¥à®áâ¨ ¢ �� ä®à¬ã«¨àãîâáï ¢ ¢¨¤¥¥à ¢¥áâ¢ . � ¬ë¬ ¨§¢¥áâë¬ ¨§ íâ¨å ¥à ¢¥áâ¢ ï¢«ï¥âáï á®®â®è¥¨¥ ¥®¯à¥¤¥«¥Ä®áâ¥© � ©§¥¡¥à£  [1]: �x�p > ~2 : (1)�® á¢ï§ë¢ ¥â ¬¥¦¤ã á®¡®© \¥®¯à¥¤¥«¥®áâ¨" ¨§¬¥à¥¨© ª®®à¤¨ âë ¨ ¨¬¯ã«ìá .� «®£¨çë¥ ¥à ¢¥áâ¢  áãé¥áâ¢ãîâ ¨ ¤«ï ¤àã£¨å ¯ à ª ®¨ç¥áª¨ á®¯àï¦¥ëå ¯¥Äà¥¬¥ëå,   â ª¦¥ ¤«ï ¡®«¥¥ è¨à®ª®£® ª« áá   ¡«î¤ ¥¬ëå, ª®â®àë¬ á®®â¢¥âáâ¢ãîâ¥ª®¬¬ãâ¨àãîé¨¥ ®¯¥à â®àë. �¥à ¢¥áâ¢  â ª®£® â¨¯  ®âà ¦ îâ â®â ä ªâ, çâ® § Äç¥¨ï ¥ª®â®àëå  ¡«î¤ ¥¬ëå ¥ ¬®£ãâ ¡ëâì ¨§¬¥à¥ë ®¤®¢à¥¬¥® á ¯à®¨§¢®«ì®©â®ç®áâìî.
∗�¨§¨ç¥áª¨© ¨áâ¨âãâ ¨¬. �. �. �¥¡¥¤¥¢  ���, �®áª¢ , �®áá¨ï. E-mail: andr@sci.lebedev.ru;manko@sci.lebedev.ru 284



����������� ����� ��� ������������ ��������� ��������� 285�àã£®© â¨¯ ¥à ¢¥áâ¢ ¢ �� ¡ë« ®¡ àã¦¥ �¥««®¬ [2]. �¨ ®âà ¦ îâ â®â ä ªâ,çâ® ¡®«ìè¨áâ¢® ¯à¥¤áª § ¨© ¢ �� ®á¨â ¢¥à®ïâ®áâë© å à ªâ¥à. � ª ¯à ¢¨«®, ¬ë¥ ¬®¦¥¬ ¯à¥¤áª § âì â®çë© à¥§ã«ìâ â ¨§¬¥à¥¨ï,   ¬®¦¥¬ â®«ìª® ¢ëç¨á«¨âì ¢¥à®ïâÄ®áâ¨, á ª®â®àë¬¨ à¥§ã«ìâ â ¨§¬¥à¥¨ï ¯à¨¨¬ ¥â â¥ ¨«¨ ¨ë¥ § ç¥¨ï.�¥à®ïâ®áâ ï ¯à¨à®¤  íâ¨å ¥à ¢¥áâ¢è¨à®ª® ®¡áã¦¤ ¥âáï ¢ á®¢à¥¬¥®© «¨â¥à Äâãà¥ [3]. �à¨ íâ®¬ ¢ ¦ë¬¬®¬¥â®¬ ï¢«ï¥âáï ¨å ä®à¬ã«¨à®¢ª  ¢ â¥à¬¨ å á«ãç ©ëåäãªæ¨©. � ª®© ¯®¤å®¤ ¯®§¢®«ï¥â ¢ëï¢¨âì ¯à¨æ¨¯¨ «ìë¥ à §«¨ç¨ï ¬¥¦¤ã ¢¥à®ïâÄ®áâë¬¨ áâàãªâãà ¬¨ âà ¤¨æ¨®®© �� ¨  «ìâ¥à â¨¢ë¬¨ ¬®¤¥«ï¬¨, ¨á¯®«ì§ãîÄé¨¬¨ áªàëâë¥ ¯¥à¥¬¥ë¥ (��). �   è ¢§£«ï¤, ¨¬¥® ¢¥à®ïâ®áâ ï âà ªâ®¢ª  ¤ Ä®© ¯à®¡«¥¬ â¨ª¨ ¯à¨¤ ¥â ¥©  ªâã «ì®áâì. �¥©áâ¢¨â¥«ì®, ¥á«¨ ¨áå®¤¨âì â®«ìª® ¨§§ ¤ ç¨ ®¯¨á ¨ï ª¢ â®¢ëå ï¢«¥¨©, â® ®¡ëç ï �� ¢¯®«¥ á íâ¨¬ á¯à ¢«ï¥âáï,   ¬®Ä¤¥«ì �� ¯à®â¨¢®à¥ç¨â íªá¯¥à¨¬¥âã. �® ¥á«¨ ¯®á¬®âà¥âì   íâã ¬®¤¥«ì ª ª   á¯¥æ¨Ä «ìãî ¬ â¥¬ â¨ç¥áªãî ¢¥à®ïâ®áâãî â¥®à¨î á® á¢®¥© áâàãªâãà®©, ¬¥â®¤ ¬¨ ¨ ¢®§Ä¬®¦ë¬¨ ®¡« áâï¬¨ ¯à¨¬¥¥¨ï, â® ®ª §ë¢ ¥âáï ¥áâ¥áâ¢¥ë¬ à áá¬®âà¥âì ¥¥ ¢¬¥áâ¥¨  à ¢¥ á��¢ à ¬ª å ¥¤¨®© â¥®à¥â¨ª®-¢¥à®ïâ®áâ®©ª®áâàãªæ¨¨, ¨ ¢ à ¬ª å ¤ Ä®© ª®áâàãªæ¨¨ ¨§ãç âì ¨ áà ¢¨¢ âì ¨å ¯à¥¤áª § ¨ï [4].� à §¤¥«¥ 2 ¬ë ¯à®á«¥¤¨¬ áå®¤áâ¢® áâàãªâãàë á®®â®è¥¨© ¥®¯à¥¤¥«¥®áâ¥© ¨®¡®¡é¥ëå ¥à ¢¥áâ¢ �¥««  ¤«ï á¬¥è ëå á®áâ®ï¨©. � à §¤¥«¥ 3 ¬ë ¢ à ¬ª å ��¨ ¬®¤¥«¨ �� ¯®áâà®¨¬ ¨ áà ¢¨¬ ¬¥¦¤ã á®¡®© ¥à ¢¥áâ¢  �¥«« {�« ã§¥à {�®à¥{�¨¬®¨{�®«ìâ  (�����) [5] ¤«ï á¬¥è ëå ¤¢ãç áâ¨çëå á®áâ®ï¨©. � à §¤¥«¥ 4 á¯®¬®éìî ¯àï¬®£® ¢ëç¨á«¥¨ï ¯®ª ¦¥¬, çâ® ¤«ï à §¤¥«ï¥¬ëå á®áâ®ï¨© íâ¨ ¥à ¢¥Äáâ¢  á®¢¯ ¤ îâ ¤àã£ á ¤àã£®¬.2. ����������� �������������������� ��������� ����������®®â®è¥¨ï ¥®¯à¥¤¥«¥®áâ¥© ¨ ¥à ¢¥áâ¢  �¥««  ¨¬¥îâ, ¢®®¡é¥ £®¢®àï, à §ãî¯à¨à®¤ã. �¤ ª® ¢ á ¬®¥ ¯®á«¥¤¥¥ ¢à¥¬ï ¯®ï¢¨«¨áì à ¡®âë, ¢ ª®â®àëå ¤¥« îâáï ¯®Ä¯ëâª¨ ãáâ ®¢¨âì á¢ï§ì ¬¥¦¤ã ¨¬¨. � ª ¨§¢¥áâ®, ¯à¨   «¨§¥ ¥à ¢¥áâ¢ �¥««  ®áÄ®¢®¥ ¢¨¬ ¨¥ ã¤¥«ï¥âáï § ¯ãâ ë¬ á®áâ®ï¨ï¬,   ª®â®àëå ¨ ¯à®ï¢«ïîâáï à §«¨Äç¨ï ¢ ¯à¥¤áª § ¨ïå ¬¥¦¤ã âà ¤¨æ¨®®© �� ¨ ¬®¤¥«ìî ��. � à ¡®â¥ [6] ¤¢ãç áâ¨çÄë¥ á¯¨®¢ë¥ á®áâ®ï¨ï   «¨§¨àãîâáï á â®çª¨ §à¥¨ï á®®â®è¥¨© ¥®¯à¥¤¥«¥®áÄâ¥©. �®ª § ®, çâ® ¤«ï ä ªâ®à¨§ã¥¬ëå ¨ à §¤¥«ï¥¬ëå ¤¢ãç áâ¨çëå á®áâ®ï¨© ¥®Ä¯à¥¤¥«¥®áâì ¥ª®â®àëå  ¡«î¤ ¥¬ëå à ¢  áã¬¬¥ ¥®¯à¥¤¥«¥®áâ¥© íâ¨å  ¡«î¤ Ä¥¬ëå ¤«ï ®¤®ç áâ¨çëå á®áâ®ï¨©. �® ¤«ï § ¯ãâ ëå á®áâ®ï¨© ¥®¯à¥¤¥«¥®áâìâ ª¨å  ¡«î¤ ¥¬ëå ¬®¦¥â ®ª § âìáï ¬¥ìè¥ áã¬¬ë ¥®¯à¥¤¥«¥®áâ¥© ¤«ï ®¤®ç áÄâ¨çëå á®áâ®ï¨©. �â®â ä ªâ  §ë¢ îâ \ àãè¥¨¥¬ á®®â®è¥¨© ¥®¯à¥¤¥«¥®áÄâ¥©". �à¨ íâ®¬ ¬¨¨¬ «ì ï ¥®¯à¥¤¥«¥®áâì ®â¢¥ç ¥â ç¨áâë¬ § ¯ãâ ë¬ á®áâ®Äï¨ï¬. �¬¥è ë¬ § ¯ãâ ë¬ á®áâ®ï¨ï¬ á®®â¢¥âáâ¢ãîâ ¯à®¬¥¦ãâ®çë¥ § ç¥¨ï¥®¯à¥¤¥«¥®áâ¥©, ¢¥«¨ç¨ë ª®â®àëå § ¢¨áïâ ®â áâàãªâãàë á®áâ®ï¨ï. �å®¦ ï ª àÄâ¨   ¡«î¤ ¥âáï ¨ ¤«ï ¥à ¢¥áâ¢ �¥«« : ¨å ¬ ªá¨¬ «ì®¥  àãè¥¨¥ ¯à®¨áå®¤¨â  ç¨áâëå § ¯ãâ ëå á®áâ®ï¨ïå,   á ¯®¬®éìî á¬¥è ëå § ¯ãâ ëå á®áâ®ï¨© ¬®¦®¯®«ãç¨âì ¢á¥ ¤àã£¨¥ ¥à ¢¥áâ¢  á ¬¥ìè¨¬¨ ¯à ¢ë¬¨ ç áâï¬¨. � à ªâ¥à® ¨ â®, çâ®¢ à ¡®â¥ [6] ¢ ª ç¥áâ¢¥ ¯à¨¬¥à  \ àãè¥¨ï á®®â®è¥¨© ¥®¯à¥¤¥«¥®áâ¥©" à áá¬ âÄ



286 �.�. �������, �.�. ������à¨¢ ¥âáï á®áâ®ï¨¥ �¥à¥à  [7], ª®â®à®¥è¨à®ª® ®¡áã¦¤ ¥âáï ¨ ¯à¨   «¨§¥  àãè¥¨©¥à ¢¥áâ¢ �¥«« .�à¨¢¥¤¥¬ ¥é¥ ®¤¨ ¯à¨¬¥à, ãª §ë¢ îé¨©   áå®¤áâ¢® ¬¥¦¤ã á®®â®è¥¨ï¬¨ ¥®Ä¯à¥¤¥«¥®áâ¥© ¨ ¥à ¢¥áâ¢ ¬¨ �¥«« . � â ª¦¥ à¥ «¨§ã¥âáï   á¬¥è ëå á®áâ®Äï¨ïå. �ãáâì ¬ë ¨¬¥¥¬ ¤¥«® á® á¬¥è ë¬ á®áâ®ï¨¥¬ ¨  ¬ ¨§¢¥áâ®, ª ª¨¥ ç¨áâë¥á®áâ®ï¨ï ¨ á ª ª¨¬¨ ¢¥à®ïâ®áâï¬¨ ¢ ¥£® ¢å®¤ïâ. �®£¤  ¨§¢¥áâ®, ª ª ¬®¤¨ä¨æ¨àãÄîâáï á®®â®è¥¨ï ¥®¯à¥¤¥«¥®áâ¥© ¯à¨ ¯¥à¥å®¤¥ ®â ç¨áâëå á®áâ®ï¨© ª á¬¥è ë¬.�¥©áâ¢¨â¥«ì®, à áá¬®âà¨¬ á®®â®è¥¨¥ ¥®¯à¥¤¥«¥®áâ¥© ¤«ï ª®®à¤¨ âë¨ ¨¬¯ã«ìÄá . �¥ à¤®¬ [8] ¨ �¥©«¥¬ [9] ¡ë«® ¯®ª § ®, çâ® ¤«ï ¯à®¨§¢®«ìëå ç¨áâëå á®áâ®ï¨©â ª®¥ á®®â®è¥¨¥ ¥®¯à¥¤¥«¥®áâ¥© ¨¬¥¥â ¢¨¤�x�p > 14~2: (2)�¤¥áì �x, �p { ¤¨á¯¥àá¨¨ á®®â¢¥âáâ¢¥® ª®®à¤¨ âë ¨ ¨¬¯ã«ìá . � à ¡®â¥ [9] ¡ë«® ãáÄâ ®¢«¥®, çâ® ¤«ï á¬¥è ëå á®áâ®ï¨©, ®¯¨áë¢ ¥¬ëå ¬ âà¨æ¥© ¯«®â®áâ¨ �, ¢¬¥áâ®á®®â®è¥¨ï (2) ¢ë¯®«ï¥âáï á®®â®è¥¨¥�x�p > 14~2�(�)2: (3)�¤¥áì � = Sp �2 { ¢¥«¨ç¨ ,  §ë¢ ¥¬ ï \¯ìîà¨â¨". �«ï ç¨áâëå á®áâ®ï¨© � = 1,  ¤«ï á¬¥è ëå � 6 1. �ãªæ¨ï �(�) (�(1) = 1) ¬®®â®® à áâ¥â ¯à¨ ã¬¥ìè¥¨¨ ¯ Äà ¬¥âà �. �¥ ï¢ë© ¢¨¤ ¡ë«  ©¤¥ ¢ à ¡®â¥ [10]. � ª¨¬ ®¡à §®¬, á®®â®è¥¨¥ ¥®¯à¥Ä¤¥«¥®áâ¥© ¤«ï á¬¥è ëå á®áâ®ï¨© ¯®«ãç ¥âáï ¨§ á®®â®è¥¨ï ¥®¯à¥¤¥«¥®áâ¥©¤«ï ç¨áâëå á®áâ®ï¨© ¯ãâ¥¬ ã¬®¦¥¨ï ¯à ¢®© ç áâ¨   äãªæ¨î ®â ¢¥«¨ç¨ë �.� «®£¨çãî á¨âã æ¨î ¬®¦®  ¡«î¤ âì ¨ ¢ á«ãç ¥ ¥à ¢¥áâ¢ �¥«« . �®ïá¨¬íâ® ãâ¢¥à¦¤¥¨¥   ¯à¨¬¥à¥. �§¢¥áâ®, çâ® ¤«ï ç¨áâëå § ¯ãâ ëå á®áâ®ï¨© ¢ë¯®«Äï¥âáï ��-¥à ¢¥áâ¢® ����� [5]
|E(~a;~b ) +E(~a;~c ) +E(~d;~b )− E(~d;~c )| 6 2√2; (4)£¤¥ E(~a;~b ) { áà¥¤¥¥ § ç¥¨¥ á¯¨®¢®© ª®àà¥«ïæ¨¨ (á¬. ¨¦¥ ä®à¬ã«ë (20), (21)).� áá¬®âà¨¬ á¬¥è ®¥ á®áâ®ï¨¥,®¡à §®¢ ®¥ ¤¢ã¬ïç¨áâë¬¨ á®áâ®ï¨ï¬¨	1, 	2,ª®â®àë¥ ¢å®¤ïâ ¢ ¥£® á ¢¥à®ïâ®áâï¬¨ w1, w2. �®«®¢ë¥ äãªæ¨¨ ç¨áâëå á®áâ®ï¨©¨¬¥îâ ¢¨¤ 	1 = 	++; 	2 = 	+− + �	−+; (5)

||2 + |�|2 = 1; w1 + w2 = 1: (6)� âà¨æ  ¯«®â®áâ¨ â ª®£® á®áâ®ï¨ï� = 


w1 0 0 00 ∗w2 �∗w2 00 ∗�w2 ��∗w2 00 0 0 0 : (7)



����������� ����� ��� ������������ ��������� ��������� 287� ¯®¬®éìî â¥å¨ª¨, à §¢¨â®© ¢ à ¡®â å [11], ¬®¦® ¯®ª § âì, çâ® ¢ á«ãç ¥ ¢ë¯®«¥¨ïãá«®¢¨© �∗ − ∗� = 0; (�∗ + ∗�)w2 = (w1 − w2) (8)¤«ï á®áâ®ï¨ï (7) ¢ë¯®«ï¥âáï ®¡®¡é¥®¥ ¥à ¢¥áâ¢® �����
|E(~a;~b ) +E(~a;~c ) +E(~d;~b )− E(~d;~c )| 6 2√2|w1 − w2|: (9)�¥«¨ç¨  \¯ìîà¨â¨" ¤«ï á®áâ®ï¨ï (7) à ¢  � = w21 + w22. � ¥¥ ¯®¬®éìî ¥à ¢¥Äáâ¢® (8) ¬®¦® § ¯¨á âì ¢ ¢¨¤¥
|E(~a;~b ) +E(~a;~c ) +E(~d;~b )− E(~d;~c )| 6 2√2√2�− 1: (10)�«ï ç¨áâëå á®áâ®ï¨© � = 1. �ë ¢¨¤¨¬, çâ®, ª ª ¨ ¢ á«ãç ¥ á®®â®è¥¨© ¥®¯à¥Ä¤¥«¥®áâ¥©, ¥à ¢¥áâ¢® ����� (10) ¤«ï á¬¥è ëå á®áâ®ï¨© ¯®«ãç ¥âáï ¨§ ¥à Ä¢¥áâ¢  ����� (4) ¤«ï ç¨áâëå á®áâ®ï¨© ¯ãâ¥¬ ã¬®¦¥¨ï   äãªæ¨î, § ¢¨áïéãî®â ¯ à ¬¥âà  �.�ë ¢¨¤¨¬, çâ® ¯à¨ ¯¥à¥å®¤¥ ®â ç¨áâëå á®áâ®ï¨© ª á¬¥è ë¬  ¡«î¤ ¥âáï àï¤ § Äª®®¬¥à®áâ¥©, ®¡é¨å ¤«ï á®®â®è¥¨© ¥®¯à¥¤¥«¥®áâ¥© ¨ ¥à ¢¥áâ¢ �����. �íâ®© á¢ï§¨ ¯à¥¤áâ ¢«ï¥âáï æ¥«¥á®®¡à §ë¬ ¯®¤à®¡® ¨áá«¥¤®¢ âì ¢®¯à®á ® â®¬, ª ª ¬®Ä¤¨ä¨æ¨àã¥âáï ¥à ¢¥áâ¢® ����� ¯à¨ ¯¥à¥å®¤¥ ®â ç¨áâëå á®áâ®ï¨© ª á¬¥è ë¬.�â  § ¤ ç  ¤®¯®«¨â¥«ì® áâ¨¬ã«¨à®¢   â¥¬, çâ® ¨¬¥¥âáï àï¤ § ¯ãâ ëå á®áâ®ï¨©,¤«ï ª®â®àëå ¢ë¯®«ï¥âáï ¨áå®¤®¥ ¥à ¢¥áâ¢® �¥«« . �¤¨¬ ¨§ ¨å ï¢«ï¥âáï á®áâ®Äï¨¥, ¯à¥¤«®¦¥®¥ �¥à¥à®¬ [7]. �â® á¬¥è ®¥ á®áâ®ï¨¥, ¨ â®çë© ª¢ â®¢®-¬¥å -¨ç¥áª¨© à áç¥â ¯®ª §ë¢ ¥â, çâ® ®® ã¤®¢«¥â¢®àï¥â ¡®«¥¥ á¨«ì®¬ã ¥à ¢¥áâ¢ã, ç¥¬¥à ¢¥áâ¢® �¥«« , ¯®«ãç¥®¥ ¢ ¯à¥¤¯®«®¦¥¨¨ áãé¥áâ¢®¢ ¨ï ¢ â¥®à¨¨ ��. �¥à¥Äà®¢áª¨¥ á®áâ®ï¨ï á¥©ç á ¯à¨¢«¥ª îâ ª á¥¡¥ ¡®«ìè®¥ ¢¨¬ ¨¥, ¯à®¡«¥¬ ¨å £¥¥à æ¨¨®¡áã¦¤ ¥âáï ¢ à ¡®â¥ [12].� ¤ ®© à ¡®â¥ ¯®áâà®¥ë ¥à ¢¥áâ¢  �����, ï¢® ãç¨âë¢ îé¨¥ áâàãªâãàãá¬¥è ®£® á®áâ®ï¨ï. �à¨ç¥¬ íâ® á¤¥« ® ª ª ¢ à ¬ª å âà ¤¨æ¨®®© ��, â ª ¨ ¢à ¬ª å ¬®¤¥«¨ ��. �®ª § ®, çâ® ¢ â¥å á«ãç ïå, ª®£¤  á¬¥è ®¥ á®áâ®ï¨¥ á®áâ®¨â¨§ ¤¢ãå ç¨áâëå, ¥à ¢¥áâ¢® ����� ¤«ï â ª®£® á®áâ®ï¨ï ¬®¦® ¯®«ãç¨âì ¨§ á®®âÄ¢¥âáâ¢ãîé¥£® ¥à ¢¥áâ¢  ¤«ï ç¨áâ®£® á®áâ®ï¨ï, ã¬®¦ ï ¥£® ¯à ¢ãî ç áâì   äãªÄæ¨î, § ¢¨áïéãî ®â ¢¥«¨ç¨ë �. �¨¤ íâ®© äãªæ¨¨ § ¢¨á¨â ®â áâàãªâãàë ª®ªà¥â®£®á®áâ®ï¨ï. �á«¨¦¥ á¬¥è ®¥ á®áâ®ï¨¥ á®áâ®¨â ¡®«¥¥ ç¥¬ ¨§ ¤¢ãå ç¨áâëå, â® ¥à ¢¥Äáâ¢® �����¤«ï â ª®£® á®áâ®ï¨ï â ª¦¥ ¬®¦® ¯®«ãç¨âì ¨§ ¥à ¢¥áâ¢  ¤«ï ç¨áâ®£®á®áâ®ï¨ï, ã¬®¦ ï ¥£® ¯à ¢ãî ç áâì   ¥ª®â®àãî äãªæ¨î. �¤ ª® ¢ íâ®¬ á«ãç ¥¤  ï äãªæ¨ï § ¢¨á¨â ã¦¥ ¥ ®â ®¤®£® ¯ à ¬¥âà  �,   ®â ¢á¥å ¢¥à®ïâ®áâ¥© wi, á ª®Äâ®àë¬¨ ç¨áâë¥ á®áâ®ï¨ï ¢å®¤ïâ ¢ á¬¥è ®¥.� ¦ë¬ ®¡áâ®ïâ¥«ìáâ¢®¬ ï¢«ï¥âáï â®, çâ® â¥®à¨ï �� ¨áå®¤¨â ¨§ â®£®, çâ® ¥¥ ¯à¥¤Äáª § ¨ï ¤«ï ¢¥«¨ç¨ë áà¥¤¨å § ç¥¨©  ¡«î¤ ¥¬ëå¤®«¦ë á®¢¯ ¤ âì á ¯à¥¤áª § Ä¨ï¬¨ ®¡ëç®© ��. �â®, ¢ ç áâ®áâ¨, á¯à ¢¥¤«¨¢® ¨ ¤«ï áà¥¤¥£® § ç¥¨ï ®¯¥à â®à á¯¨®¢®© ª®àà¥«ïæ¨¨. �®íâ®¬ã à §«¨ç¨¥ ¬¥¦¤ã ¯à¥¤áª § ¨ï¬¨ íâ¨å â¥®à¨© ¢®§¨ª Ä¥â â®«ìª® ¯à¨ ®æ¥ª¥ ¬ ªá¨¬ «ìëå § ç¥¨© ¥ª®â®àëå «¨¥©ëå ª®¬¡¨ æ¨© â ª¨åáà¥¤¨å. �â® ®¡ãá«®¢«¥® â¥¬, çâ® ¯à¨ ¢ëç¨á«¥¨¨ ¨á¯®«ì§ã¥âáï ¨ä®à¬ æ¨ï ® ¢ãâÄà¥¥© áâàãªâãà¥ áà¥¤¨å,   ®  à §«¨ç  ¢ à §«¨çëå â¥®à¨ïå.



288 �.�. �������, �.�. ������� à ¡®â¥ [13] ¡ë«®  ©¤¥® ��-¥à ¢¥áâ¢® ����� ¤«ï á¬¥è ëå ¤¢ãç áâ¨çëåá¯¨®¢ëå á®áâ®ï¨©. �£® ¯à ¢ ï ç áâì ¢ëà ¦ ¥âáï ç¥à¥§ ¢¥à®ïâ®áâ¨ �1, �2, �3, �4, áª®â®àë¬¨ ç¨áâë¥ á®áâ®ï¨ï ¢å®¤ïâ ¢ á¬¥è ®¥. �â® ¥à ¢¥áâ¢® ¡ë«® ¯®«ãç¥® ¤«ïá«ãç ï, ª®£¤  ¢¥ªâ®àë ~a,~b, ~c, ~d, § ¤ îé¨¥  ¯à ¢«¥¨ï,   ª®â®àë¥ ¯à®¥æ¨àãîâáï á¯¨Äë ç áâ¨æ, ®¡à §ãîé¨å ª®àà¥«¨à®¢ ãî ¯ àã, «¥¦ â ¢ ®¤®© ¯«®áª®áâ¨. � ¤ ®©à ¡®â¥ ¬ë ®¡®¡é¨¬ íâ®â à¥§ã«ìâ â   á«ãç ©, ª®£¤  íâ¨ ¢¥ªâ®àë ¬®£ãâ ¨¬¥âì ¯à®¨§Ä¢®«ìë¥  ¯à ¢«¥¨ï ¢ ¯à®áâà áâ¢¥. � «®£¨çë¥ ¥à ¢¥áâ¢  ¯®áâà®¥ë ¨ ¢ à ¬ª å®¡ëç®© ��.�à®¢¥¤¥® áà ¢¥¨¥ ¯®«ãç¥ëå ¥à ¢¥áâ¢. �®ª § ®, çâ® ¤«ï á¬¥è ëå á®áâ®ïÄ¨© à §¨æ  ¢ ¯à¥¤áª § ¨ïå, ¯®«ãç¥ëå ¢ à ¬ª å �� ¨ ¬®¤¥«¨ ��, ¬¥ìè¥, ç¥¬ ¤«ïç¨áâëå á®áâ®ï¨©. � ¥ª®â®àëå á¯¥æ¨ «ìëå á«ãç ïå ¯à¥¤áª § ¨ï �� ¨ ¬®¤¥«¨ ��á®¢¯ ¤ îâ. 3. ����������� ����� � ���������������� ����������à ¡®â å [11]  ¬¨ ¡ë«¨ ¯®áâà®¥ë®¡®¡é¥ë¥��-¥à ¢¥áâ¢ �����. �å ¯à Ä¢ë¥ ç áâ¨ § ¢¨áïâ ®â ª®ªà¥â®£® á®áâ®ï¨ï, ¤«ï ª®â®à®£® ®¨ ¢ëç¨á«ïîâáï. �ª § Ä«®áì, çâ® áãé¥áâ¢ãîâ á¬¥è ë¥ § ¯ãâ ë¥ á®áâ®ï¨ï, ã ª®â®àëå ®¨ áª®«ì ã£®¤®¬ «ë.�¯à¥¤¥«¨¬ ¡ §¨á ¢ ¯à®áâà áâ¢¥ ¤¢ãç áâ¨çëå á¯¨®¢ëå á®áâ®ï¨©, ª®â®àë©ã¤®¡®¨á¯®«ì§®¢ âì ¤«ï ¯®áâà®¥¨ï ®¡®¡é¥ëå ��-¥à ¢¥áâ¢. �¡®§ ç¨¬ ç¥à¥§ |+〉 ¨ |−〉¢¥ªâ®àë ®¤®ç áâ¨çëå á®áâ®ï¨© á ¯à®¥ªæ¨ï¬¨ á¯¨    ®áì Z á®®â¢¥âáâ¢¥® +1=2 ¨
−1=2. �  íâ¨å ¢¥ªâ®à å á¯¨®¢ë¥ ®¯¥à â®àë § ¤ îâáï á®®â®è¥¨ï¬¨Sx|+〉 = 12 |−〉; Sx|−〉 = 12 |+〉; Sy|+〉 = i2 |−〉; Sy |−〉 = − i2 |+〉;Sz|+〉 = 12 |+〉; Sz |−〉 = −12 |−〉: (11)� ¯à®áâà áâ¢¥ ¤¢ãç áâ¨çëå á¯¨®¢ëå á®áâ®ï¨© ¬ë ¡ã¤¥¬ ¨á¯®«ì§®¢ âì ¡ §¨á

|�1〉 = 1√2(|(1)+〉|(2)−〉 − |(1)−〉|(2)+〉);
|�2〉 = 1√2(|(1)+〉|(2)−〉+ |(1)−〉|(2)+〉);
|�3〉 = 1√2(|(1)+〉|(2)+〉 − |(1)−〉|(2)−〉);
|�4〉 = 1√2(|(1)+〉|(2)+〉+ |(1)−〉|(2)−〉): (12)

�à¨ íâ®¬ ®¯¥à â®àë ~S(1) ¤¥©áâ¢ãîâ   ¢¥ªâ®àë |(1)+〉, |(1)−〉,   ®¯¥à â®àë ~S(2) {  ¢¥ªâ®àë |(2)+〉, |(2)−〉. �¡®§ ç¥¨ï \(1)" ¨ \(2)" ®â®áïâáï ª ¯¥à¢®© ¨ ¢â®à®© ç áâ¨Äæ ¬, á®®â¢¥âáâ¢¥®.�¥à ¢¥áâ¢  �¥««  [2] áâà®ïâáï ¤«ï  ¡«î¤ ¥¬®© ¢¥«¨ç¨ë,  §ë¢ ¥¬®© á¯¨®¢®©ª®àà¥«ïæ¨¥©. �  ®¯à¥¤¥«ï¥âáï ª ª ãç¥â¢¥à¥®¥ áà¥¤¥¥ § ç¥¨¥ ¯à®¨§¢¥¤¥¨ï ¯à®Ä¥ªæ¨© á¯¨  ¯¥à¢®© ç áâ¨æë   ®áì~a, § ¤ ¢ ¥¬ãî¢¥ªâ®à®¬~a,   ¢â®à®© ç áâ¨æë {   ®áì~b, § ¤ ¢ ¥¬ãî ¢¥ªâ®à®¬~b.



����������� ����� ��� ������������ ��������� ��������� 289� â¥®à¨¨ �� [14] ¯à¥¤¯®« £ ¥âáï, çâ® ª ¦¤®¥ á®áâ®ï¨¥ ®¯¨áë¢ ¥âáï á®¢®ªã¯®áâìî¯ à ¬¥âà®¢ �, ¯à¨¨¬ îé¨å § ç¥¨ï ¢ ¥ª®â®à®¬ ¯à®áâà áâ¢¥ � ¨ å à ªâ¥à¨§ãîÄé¨åáï äãªæ¨¥© à á¯à¥¤¥«¥¨ï �(�) â ª®©, çâ®
∫�∈� �(�) d� = 1: (13)�¤¢®¥®¥ § ç¥¨¥ ¯à®¥ªæ¨¨ á¯¨  ç áâ¨æë   ®áì ~a ®¯¨áë¢ ¥âáï äãªæ¨¥© �̂a(�),ª®â®à ï ¯à¨¨¬ ¥â § ç¥¨ï �̂a(�) = ±1: (14)� à ¬ª å â¥®à¨¨ �� § ç¥¨¥ á¯¨®¢®© ª®àà¥«ïæ¨¨ E′(~a;~b ) ®¯¨áë¢ ¥âáï ¢ëà ¦¥¨¥¬E′(~a;~b ) = ∫�∈� d� �(�)�̂a(�)�̂b(�): (15)� áá¬®âà¨¬ ª¢ â®¢®-¬¥å ¨ç¥áª®¥ á¬¥è ®¥ á®áâ®ï¨¥, ¢ ª®â®à®¥ ç¨áâë¥ á®áâ®ïÄ¨ï (12) ¢å®¤ïâ á ¢¥à®ïâ®áâï¬¨ �i > 0, ∑4i=1 �i = 1. �£® ¬ âà¨æ  ¯«®â®áâ¨ ¨¬¥¥â¢¨¤ �̂ = 4
∑i=1 �i|�i〉〈�i|: (16)� â¥®à¨¨ �� ¯à¨ ®¯¨á ¨¨ á¬¥è ëå á®áâ®ï¨© ¯à®áâà áâ¢® � à §¡¨¢ îâ   ¥Äáª®«ìª® ¥¯¥à¥á¥ª îé¨åáï ¯®¤¯à®áâà áâ¢ �i ¯® ç¨á«ã ç¨áâëå á®áâ®ï¨©, ¢å®¤ïé¨å ¢á¬¥è ®¥, â ª¨å, çâ®

∫�∈�i �(�) d� = �i; ⋃i �i = �; �i ∩ �j = ? (i 6= j): (17)�á«¨ ¯à¨ ¢ëç¨á«¥¨¨ áà¥¤¥£® § ç¥¨ï á¯¨®¢®© ª®àà¥«ïæ¨¨ ¤«ï á¬¥è ®£® á®áâ®Äï¨ï (16) ¬ë § å®â¨¬ ¢ë¤¥«¨âì ¢ª« ¤ E′(~a;~b )i ®â¤¥«ì®£® ç¨áâ®£® á®áâ®ï¨ï |�i〉, â®ã¦® ®£à ¨ç¨âì ®¡« áâì ¨â¥£à¨à®¢ ¨ï ¢ ä®à¬ã«¥ (15) á®®â¢¥âáâ¢ãîé¨¬ ¯®¤¯à®áÄâà áâ¢®¬ �i: E′(~a;~b )i = ∫�∈�i d� �(�)�̂a(�)�̂b(�): (18)� �� ®¯¥à â®à â ã¤¢®¥®© ¯à®¥ªæ¨¨ á¯¨     ¯à ¢«¥¨¥, § ¤ ¢ ¥¬®¥ ¢¥ªâ®à®¬~a = (ax; ay; az), ¨¬¥¥â ¢¨¤̂a = 2(~a; ~S) = 2(axSx + aySy + azSz): (19)�¯¥à â®à á¯¨®¢®© ª®àà¥«ïæ¨¨ ®¯à¥¤¥«ï¥âáï ª ªâ⊗ b̂ = 4(~a; ~S(1))⊗ (~b; ~S(2)); (20)  ¥£® áà¥¤¥¥ § ç¥¨¥   á®áâ®ï¨¨ á ¬ âà¨æ¥© ¯«®â®áâ¨ �̂ = ‖�ij‖ ¬®¦®¯à¥¤áâ ¢¨âì¢ ¢¨¤¥ E(~a;~b ) = Sp(â⊗ b̂�) = (axayaz)P  bxbybz  = (~a; P~b ); (21)



290 �.�. �������, �.�. ������£¤¥ P { (3× 3)-¬ âà¨æ :P = ‖Pij‖ ==  �14 + �23 + �32 + �41 i(�14 − �23 + �32 − �41) �13 + �31 − �24 − �42i(�14 + �23 − �32 − �41) −�14 + �23 + �32 − �41 i(�13 − �31 − �24 + �42)�12 + �21 − �34 − �43 i(�12 − �21 − �34 + �43) �11 − �22 − �33 + �44  :(22)�á«¨ á¬¥è ®¥ á®áâ®ï¨¥ ®¯¨áë¢ ¥âáï ¬ âà¨æ¥© ¯«®â®áâ¨ (16), â® ¬®¦® ¢ë¤¥Ä«¨âì ¢ª« ¤ E(~a;~b )i ®â¤¥«ì®£® ç¨áâ®£® á®áâ®ï¨ï ¢ áà¥¤¥¥ (21):E(~a;~b )i = �i Sp(â⊗ b̂|�i〉〈�i|) = �i(axayaz)Pi bxbybz = �i(~a; Pi~b ): (23)� ¯®¬®éìî ¢ëà ¦¥¨ï (22) «¥£ª®  ©â¨ ¬ âà¨æë P ¤«ï ç¨áâëå á®áâ®ï¨© (12):P1 = −1 0 00 −1 00 0 −1 ; P2 =  1 0 00 1 00 0 −1 ;P3 = −1 0 00 1 00 0 1 ; P4 =  1 0 00 −1 00 0 1 ; (24)�¥®à¨ï �� ¨áå®¤¨â ¨§ â®£®, çâ® ¥¥ ¯à¥¤áª § ¨ï ¤«ï ¢¥«¨ç¨ë áà¥¤¨å § ç¥¨©  Ä¡«î¤ ¥¬ëå ¤®«¦ë á®¢¯ ¤ âì á ¯à¥¤áª § ¨ï¬¨ ®¡ëç®© �� [14]. �âáî¤  á«¥¤ã¥â,çâ® ¤®«¦® ¢ë¯®«ïâìáï à ¢¥áâ¢®E′(~a;~b )i = E(~a;~b )i;¨«¨
∫�∈�i d� �(�)�̂a(�)�̂b(�) = �i Sp(â⊗ b̂|�i〉〈�i|) = �i(~a; Pi~b ): (25)�¥¢ ï ç áâì ¥à ¢¥áâ¢  ����� ¨¬¥¥â ¢¨¤

|E′(~a;~b ) +E′(~a;~c ) +E′(~d;~b )− E′(~d;~c )|: (26)�®¤áâ ¢«ïï ¢ ¢ëà ¦¥¨¥ (26) á®®â®è¥¨ï (18), (25) ¨ ãç¨âë¢ ï (14), ¯®«ãç ¥¬
∣

∣

∣

∣

∫�∈�i d� �(�)[�̂a(�)[�̂b(�) + �̂c(�)] + �̂d(�)[�̂b(�)− �̂c(�)]]∣∣∣
∣

== |E′(~a;~b )i +E′(~a;~c )i +E′(~d;~b )i − E′(~d;~c )i| 6 2�i: (27)�á«¨ ¢ ¢ëà ¦¥¨¨ (27) à á¯à®áâà ¨âì ¯à®æ¥¤ãàã ¨â¥£à¨à®¢ ¨ï   ¢á¥ ¯à®áâà áâ¢®�� �, â® ¢ «¥¢®© ç áâ¨ íâ®£® ¥à ¢¥áâ¢  ¢®§¨ª¥â áã¬¬ 4
∑i=1 |E′(~a;~b )i +E′(~a;~c )i +E′(~d;~b )i − E′(~d;~c )i|: (28)



����������� ����� ��� ������������ ��������� ��������� 291�ë ¯à¥¤¯®«®¦¨«¨, çâ® ¤«ï ª ¦¤®© ¯ àë ç áâ¨æ ¢ë¯®«ï¥âáï à ¢¥áâ¢® (25), â.¥. ��-§ ç¥¨ï á¯¨®¢®© ª®àà¥«ïæ¨¨ à ¢ë ��-§ ç¥¨ï¬ á¯¨®¢®© ª®àà¥«ïæ¨¨. � à ¡®Äâ¥ [13] à áá¬ âà¨¢ «áï á«ãç ©, ª®£¤  ¢á¥ ç¥âëà¥ ¢¥ªâ®à  ~a, ~b, ~c, ~d «¥¦ â ¢ ¯«®áª®áâ¨(xz). �«ï ¢¥ªâ®à®¢ ~v, «¥¦ é¨å ¢ íâ®© ¯«®áª®áâ¨, ¢ë¯®«ï¥âáï á®®â®è¥¨¥(P1 + P4)~v = (P2 + P3)~v = 0: (29)�â® á«¥¤ã¥â ¥¯®áà¥¤áâ¢¥® ¨§ ¢¨¤  (24) ¬ âà¨æ Pi.�§ á®®â®è¥¨© (29) ¨ ä®à¬ã«ë (25) ¯®«ãç ¥¬Sp(â⊗ b̂|�1〉〈�1|)+ Sp(â⊗ b̂|�4〉〈�4|) = 0;Sp(â⊗ b̂|�2〉〈�2|)+ Sp(â⊗ b̂|�3〉〈�3|) = 0: (30)�§ ä®à¬ã« (18), (25) ¨ (30) á«¥¤ã¥â, çâ®E′(~a;~b ) = �1 − �4�1 ∫�∈�1 d� �(�)�̂a(�)�̂b(�) + �2 − �3�2 ∫�∈�2 d� �(�)�̂a(�)�̂b(�): (31)�®¤áâ ¢«ïï ¢ëà ¦¥¨¥ (31) ¢ ä®à¬ã«ã (27), ¯®«ãç¨¬ ®¡®¡é¥®¥ ��-¥à ¢¥áâ¢®����� ¤«ï á¬¥è ®£® á®áâ®ï¨ï (16):
|E′(~a;~b ) +E′(~a;~c ) +E′(~d;~b )− E′(~d;~c )| 6 2(|�1 − �4|+ |�2 − �3|): (32)�¥à ¢¥áâ¢® (32) ¡ë«® ¯®«ãç¥® ¢ à ¡®â¥ [13]. �£® ¥¤®áâ âª®¬ ï¢«ï¥âáï â®, çâ® ®®¢ë¢¥¤¥® ¢ ¯à¥¤¯®«®¦¥¨¨ â®£®, çâ® ¢¥ªâ®àë ~a,~b, ~c, ~d «¥¦ â ¢ ¯«®áª®áâ¨ (xz). �â®â à¥Ä§ã«ìâ â ¬®¦® ®¡®¡é¨âì, ¨á¯®«ì§ãï â¥å¨ªã à¥¤ãæ¨à®¢ ®© ¬ âà¨æë ¯«®â®áâ¨ [11].�§ ¢¨¤  ¬ âà¨æ (24) á«¥¤ã¥â, çâ® ¤«ï ¢¥ªâ®à®¢ ~a, «¥¦ é¨å ¢ ¯«®áª®áâ¨ (xy), ¢ë¯®«Äï¥âáï á®®â®è¥¨¥ (P1 + P2)~a = (P3 + P4)~a = 0; (33)  ¤«ï ¢¥ªâ®à®¢~b, «¥¦ é¨å ¢ ¯«®áª®áâ¨ (yz), { á®®â®è¥¨¥(P1 + P3)~b = (P2 + P4)~b = 0: (34)�§ á®®â®è¥¨ï (33) á«¥¤ã¥â, çâ® ¥á«¨ ¢¥ªâ®àë ~a,~b, ~c, ~d «¥¦ â ¢ ¯«®áª®áâ¨ (xy), â® ¤«ïá¬¥è ®£® á®áâ®ï¨ï (16) ¢ë¯®«ï¥âáï ��-¥à ¢¥áâ¢® �����
|E′(~a;~b ) +E′(~a;~c ) +E′(~d;~b )− E′(~d;~c )| 6 2(|�1 − �2|+ |�3 − �4|): (35)�á«¨ ¦¥ ¢¥ªâ®àë ~a, ~b, ~c, ~d «¥¦ â ¢ ¯«®áª®áâ¨ (yz), â® ��-¥à ¢¥áâ¢® ����� ¤«ïá¬¥è ®£® á®áâ®ï¨ï (16) ¯à¨¨¬ ¥â ¢¨¤
|E′(~a;~b ) +E′(~a;~c ) +E′(~d;~b )− E′(~d;~c )| 6 2(|�1 − �3|+ |�2 − �4|): (36)� áá¬®âà¨¬ â¥¯¥àì âã ¦¥ § ¤ çã á â®çª¨ §à¥¨ï ®¡®¡é¥ëå ��-¥à ¢¥áâ¢����� [6], [7]. �¨ ¨¬¥îâ ¢¨¤

|E(~a;~b ) +E(~a;~c ) +E(~d;~b )− E(~d;~c )| 6 √2 sup~n1;~n2(‖P (~n1)‖+ ‖P (~n2)‖): (37)



292 �.�. �������, �.�. �������¤¥áì sup ¡¥à¥âáï ¯® ¢á¥¬ ¯ à ¬ ¢¥ªâ®à®¢ ~n1, ~n2 â ª¨¬, çâ®(~n1; ~n2) = 0; ‖~n1‖ = ‖~n2‖ = 1:�«ï á®áâ®ï¨ï (16) ¬ âà¨æ  P ¢ëç¨á«ï¥âáï á ¯®¬®éìî ä®à¬ã«ë (22):P = −�1 + �2 − �3 + �4 0 00 −�1 + �2 + �3 − �4 00 0 −�1 − �2 + �3 + �4 : (38)�á«¨ ¢¥ªâ®àë ~a,~b, ~c, ~d «¥¦ â ¢ ¯«®áª®áâ¨ (xz), â® ¯à ¢ ï ç áâì ¥à ¢¥áâ¢  (37) ¤®áâ¨Ä£ ¥â á¢®¥£® ¬ ªá¨¬ «ì®£® § ç¥¨ï   ¢¥ªâ®à å~n1 = 1√2  10
−1 ; ~n2 = 1√2  101 : (39)�â® ¬ ªá¨¬ «ì®¥ § ç¥¨¥ à ¢® 2√2√(�1 − �4)2 + (�2 − �3)2. � ãç¥â®¬ ¤ ®£® ¢ëÄà ¦¥¨ï ¯®«ãç ¥¬, çâ® ¥á«¨ ¢¥ªâ®àë ~a,~b, ~c, ~d «¥¦ â ¢ ¯«®áª®áâ¨ (xz), â® ��-¥à ¢¥-áâ¢® ����� (37) ¯à¨¨¬ ¥â ¢¨¤

|E(~a;~b ) + E(~a;~c ) +E(~d;~b )− E(~d;~c )| 6 2√2√(�1 − �4)2 + (�2 − �3)2: (40)� «®£¨ç® ¯®«ãç ¥¬, çâ® ¥á«¨ ¢¥ªâ®àë ~a,~b, ~c, ~d «¥¦ â ¢ ¯«®áª®áâ¨ (xy), â® ¥à ¢¥áâÄ¢® (37) ¯à¨¨¬ ¥â ¢¨¤
|E(~a;~b ) + E(~a;~c ) +E(~d;~b )− E(~d;~c )| 6 2√2√(�1 − �2)2 + (�3 − �4)2; (41)  ¥á«¨ ¢ ¯«®áª®áâ¨ (yz), â® ¢¨¤
|E(~a;~b ) + E(~a;~c ) +E(~d;~b )− E(~d;~c )| 6 2√2√(�1 − �3)2 + (�2 − �4)2: (42)�à ¢¨¬ ¯à ¢ë¥ ç áâ¨ ��-¥à ¢¥áâ¢ ����� (32), (35), (36) á ¯à ¢ë¬¨ ç áâï¬¨��-¥à ¢¥áâ¢ (40), (42). �¥£ª® ¢¨¤¥âì, çâ® ¯à ¢ë¥ ç áâ¨��-¥à ¢¥áâ¢ ¢á¥£¤  ¡®«ìÄè¥ ¨«¨ à ¢ë ¯à ¢ë¬ ç áâï¬ á®®â¢¥âáâ¢ãîé¨å ��-¥à ¢¥áâ¢, ¯à¨ç¥¬ à ¢¥áâ¢® ¤®Äáâ¨£ ¥âáï ¯à¨(�1 − �4)2 = (�2 − �3)2; (�1 − �2)2 = (�3 − �4)2; (�1 − �3)2 = (�2 − �4)2: (43)�«ï ç¨áâëå á®áâ®ï¨© íâ¨ ãá«®¢¨ï ¨ª®£¤  ¥ ¢ë¯®«ïîâáï, â.¥. â¥®à¨ï �� ¨ �� ¤«ïá¬¥è ëå á®áâ®ï¨© ¤ îâ ¡®«¥¥ ¡«¨§ª¨¥ à¥§ã«ìâ âë, ç¥¬ ¤«ï ç¨áâëå.�® á¨å ¯®à ¬ë ¯à¥¤¯®« £ «¨, çâ® ¢á¥ ç¥âëà¥ ¢¥ªâ®à  ~a,~b, ~c, ~d, ¨á¯®«ì§ãîé¨¥áï ¯à¨¯®áâà®¥¨¨ ¥à ¢¥áâ¢, «¥¦ â ¢ ®¤®© ¯«®áª®áâ¨. � áá¬®âà¨¬ â¥¯¥àì ®¡éãîá¨âã æ¨î,ª®£¤    íâ¨ ¢¥ªâ®àë ¥  «®¦¥® ¨ª ª¨å ®£à ¨ç¥¨©.� ª ¨ à ìè¥, ¯®áâà®¨¬ á ç «  ��-¥à ¢¥áâ¢  �����, á®®â¢¥âáâ¢ãîé¨¥ á¬¥Äè ®¬ã á®áâ®ï¨î (16). �«ï íâ®£® ¢®á¯®«ì§ã¥¬áï á®®â®è¥¨¥¬P1 + P2 + P3 + P4 = 0 (44)



����������� ����� ��� ������������ ��������� ��������� 293¬¥¦¤ã ¬ âà¨æ ¬¨ Pi, ®â¢¥ç îé¨¬¨ ¢¥ªâ®à ¬ ¡ §¨á  (12). �® á«¥¤ã¥â ¥¯®áà¥¤áâ¢¥Ä® ¨§ ¨å ï¢®£® ¢¨¤  (24). � ¥£® ¯®¬®éìî ¬®¦® ¯®«ãç¨âì ¥à ¢¥áâ¢®
|E′(~a;~b ) +E′(~a;~c ) +E′(~d;~b )− E′(~d;~c )| 6 2A(w1; w2; w3; w4); (45)£¤¥ A(w1; w2; w3; w4) = min(|w1 − w4|+ |w2 − w4|+ |w3 − w4|;

|w1 − w3|+ |w2 − w3|+ |w4 − w3|;
|w1 − w2|+ |w3 − w2|+ |w4 − w2|;
|w2 − w1|+ |w3 − w1|+ |w4 − w1|):� «®£¨çë¬ ®¡à §®¬ ¤«ï ��-¥à ¢¥áâ¢ ����� á ¯®¬®éìî á®®â®è¥¨ï (44) ¯®Ä«ãç ¥¬

|E(~a;~b ) +E(~a;~c ) +E(~d;~b )− E(~d;~c )| 6 2√2B(w1; w2; w3; w4); (46)£¤¥B(w1; w2; w3; w4) = max(√(w1 − w4)2 + (w2 − w3)2;
√(w1 − w2)2 + (w3 − w4)2;√(w1 − w3)2 + (w2 − w4)2):� ª¨¬ ®¡à §®¬, ¢ á«ãç ¥ á¬¥è ëå á®áâ®ï¨© â¨¯  (16) íªá¯¥à¨¬¥â «ìë¥ ¤ ë¥á«¥¤ã¥â áà ¢¨¢ âì á® § ç¥¨ï¬¨ ¢¥«¨ç¨ A ¨ B. � àï¤¥ á«ãç ¥¢ íâ¨ § ç¥¨ï ¡«¨§ª¨¤àã£ ª ¤àã£ã,   ¨®£¤ , ª ª ¯®ª §ë¢ îâ á®®â®è¥¨ï (43), ¤ ¦¥ á®¢¯ ¤ îâ.� ª¦¥ á«¥¤ã¥â ¨¬¥âì ¢ ¢¨¤ã, çâ® ¢¨¤ ¯à ¢ëå ç áâ¥© ¥à ¢¥áâ¢ ����� § ¢¨á¨â ¥â®«ìª® ®â â¥å ¢¥à®ïâ®áâ¥©, á ª®â®àë¬¨ ç¨áâë¥ á®áâ®ï¨ï ¢å®¤ïâ ¢ á¬¥è ®¥, ® ¨ ®â¢ë¡®à  íâ¨å ç¨áâëå á®áâ®ï¨©. �á«¨ ¢ë¡à âì ¤àã£¨¥ ç¨áâë¥ á®áâ®ï¨ï, â® ¨§¬¥¨âáïª ª á ¬® á¬¥è ®¥ á®áâ®ï¨¥, â ª ¨ á®®â¢¥âáâ¢ãîé¨¥ ¥¬ã ¥à ¢¥áâ¢ . �à®¨««îáâÄà¨àã¥¬ íâ®   ¯à¨¬¥à¥.4. ����������� ����� � ������������������� ���������� â¥®à¨¨ �� ¯à¥¤¯®« £ îâáï ¨§¢¥áâë¬¨ ¥ â®«ìª® ®¡é¨© á¯¨ ¯ àë ç áâ¨æ, ® ¨¯à®¥ªæ¨¨ á¯¨®¢ ®â¤¥«ìëå ç áâ¨æ, ¢å®¤ïé¨å ¢ íâã ¯ àã. � ®¡ëç®© �� â ª¨¬ á¢®©áâÄ¢®¬ ®¡« ¤ îâ ä ªâ®à¨§ã¥¬ë¥ á®áâ®ï¨ï. �® íâ®© ¯à¨ç¨¥ ¤«ï ä ªâ®à¨§ã¬ëå á®áâ®Äï¨© ��-¥à ¢¥áâ¢  ����� ¤®«¦ë á®¢¯ ¤ âì á ��-¥à ¢¥áâ¢ ¬¨. �«ï ç¨áâëåá®áâ®ï¨© íâ® ãâ¢¥à¦¤¥¨¥ å®à®è® ¨§¢¥áâ®. �®ª ¦¥¬ â¥¯¥àì, çâ® ®® á¯à ¢¥¤«¨¢® ¨¤«ï á¬¥è ëå á®áâ®ï¨©.�¬¥áâ® ¡ §¨á  (12), ®¡à §®¢ ®£® § ¯ãâ ë¬¨ á®áâ®ï¨ï¬¨ |�i〉, ¨á¯®«ì§ã¥¬ ¡ §¨á,á®áâ®ïé¨© ¨§ ä ªâ®à¨§ã¥¬ëå á®áâ®ï¨© |	i〉:

|	1〉 = |(1)+〉|(2)+〉; |	2〉 = |(1)+〉|(2)−〉;
|	3〉 = |(1)−〉|(2)+〉; |	4〉 = |(1)−〉|(2)−〉; (47)



294 �.�. �������, �.�. ������  ¢¬¥áâ® á¬¥è ®£® á®áâ®ï¨ï (16) à áá¬®âà¨¬ á¬¥è ®¥ á®áâ®ï¨¥�̂ = 4
∑i=1 �i|	i〉〈	i|: (48)�¨áâë¥ á®áâ®ï¨ï (47) ¢å®¤ïâ ¢ ¥£® á ¢¥à®ïâ®áâï¬¨ �1, �2, �3, �4. �â® â ª  §ë¢ ¥Ä¬®¥ à §¤¥«ï¥¬®¥ á®áâ®ï¨¥. �§ ®¡é¨å á®®¡à ¦¥¨© á«¥¤ã¥â, çâ® ¤«ï â ª¨å á®áâ®ï¨©��-¥à ¢¥áâ¢  ����� ¤®«¦ë á®¢¯ ¤ âì á ��-¥à ¢¥áâ¢ ¬¨. �®ª ¦¥¬ íâ® ãâÄ¢¥à¦¤¥¨¥ á ¯®¬®éìî ¯àï¬®£® ¢ëç¨á«¥¨ï.� ç «  ¯à®¢¥¤¥¬ à áç¥â ¢ à ¬ª å âà ¤¨æ¨®®© ��. � âà¨æ  ¯«®â®áâ¨ � á¬¥Äè ®£® á®áâ®ï¨ï (48) ¨ ¥£® P -¬ âà¨æ  ¨¬¥îâ ¢¨¤� = 12  �1 0 0 00 �2 0 00 0 �3 00 0 0 �4 ; P =  0 0 00 0 00 0 �1 − �2 − �3 + �4 : (49)�«ï â ª®© ¬ âà¨æë P ��-¥à ¢¥áâ¢® (37) ¯à¨¨¬ ¥â ¢¨¤

|E(~a;~b ) +E(~a;~c ) +E(~d;~b )− E(~d;~c )| 6 2|�1 − �2 − �3 + �4|: (50)� ©¤¥¬ â¥¯¥àì ��-¥à ¢¥áâ¢® �����, ®â¢¥ç îé¥¥ á®áâ®ï¨î (48). � íâ®© æ¥«ìî®¯à¥¤¥«¨¬ á ç «  P -¬ âà¨æë ¢¥ªâ®à®¢ |	i〉 ¨§ ¡ §¨á  (47). � á®®â¢¥âáâ¢¨¨ á ä®à¬ãÄ«®© (22) ¨¬¥¥¬ P1 =  0 0 00 0 00 0 1 ; P2 =  0 0 00 0 00 0 −1 ;P3 =  0 0 00 0 00 0 −1 ; P4 =  0 0 00 0 00 0 1 : (51)�§ ä®à¬ã« (51) á«¥¤ãîâ á®®â®è¥¨ïP1 = P4; P2 = P3; P1 = −P2; (52)ï¢«ïîé¨¥áï   «®£®¬ á®®â®è¥¨© (29), (33), (34) ¤«ï ¡ §¨á  (12).� ª ¨ ¢ á«ãç ¥ ¡ §¨á  (12), ¢ â¥®à¨¨ �� ¯à¥¤¯®« £ ¥âáï, çâ® ª ¦¤®¥ ¡ §¨á®¥ á®áâ®Äï¨¥ |	i〉 ®¯¨áë¢ ¥âáï á®¢®ªã¯®áâìî ¯ à ¬¥âà®¢ � â ª¨å, çâ®
∫�∈�i �(�) d� = �i: (53)�«ï ��-§ ç¥¨ï á¯¨®¢®© ª®àà¥«ïæ¨¨ E′(~a;~b ) á ¯®¬®éìî á®®â®è¥¨© (52) ¯®«ãç¨¬¢ëà ¦¥¨¥ E′(~a;~b ) = �1 − �2 − �3 + �4�1 ∫�∈�1 d� �(�)�̂a(�)�̂b(�): (54)
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|E′(~a;~b ) +E′(~a;~c ) +E′(~d;~b )− E′(~d;~c )| 6 2|�1 − �2 − �3 + �4|: (55)�ë ¢¨¤¨¬, çâ® ¯à ¢ë¥ ç áâ¨ ¢ëà ¦¥¨© (50) ¨ (55) á®¢¯ ¤ îâ, çâ® á®£« áã¥âáï á®¡é¨¬¨ âà¥¡®¢ ¨ï¬¨ â¥®à¨¨ ��.�§ ä®à¬ã« (41), (42), (45), (46), (55) ¢¨¤®, çâ® ¯à¨ ¥ª®â®àëå á®®â®è¥¨ïå ¬¥¦¤ã¢¥à®ïâ®áâï¬¨ �i, �i ¯à ¢ë¥ ç áâ¨ íâ¨å ¥à ¢¥áâ¢ ®¡à é îâáï ¢ ã«ì:

|E(~a;~b ) +E(~a;~c ) +E(~d;~b )− E(~d;~c )| = 0: (56)�® ¢á¥å íâ¨å á«ãç ïå ®¡à é¥¨¥ ¢ ã«ì ¯à ¢®© ç áâ¨ ��-¥à ¢¥áâ¢  ����� ®¡ãáÄ«®¢«¥® â¥¬, çâ® ¢ ã«ì ®¡à é îâáï § ç¥¨ï á¯¨®¢®© ª®àà¥«ïæ¨¨E(~a;~b ). �®á«¥¤¥¥,¢ á¢®î ®ç¥à¥¤ì, ï¢«ï¥âáï á«¥¤áâ¢¨¥¬ â®£®, çâ® ¤«ï â ª¨å á®áâ®ï¨© P -¬ âà¨æë (22)â®¦¤¥áâ¢¥® à ¢ë ã«î. � à ¡®â¥ [13] ¡ë«®  ©¤¥® á®áâ®ï¨¥, ã¤®¢«¥â¢®àïîé¥¥à ¢¥áâ¢ã (56). �¤ ª® ¥£® ¬ âà¨æ  ¯«®â®áâ¨ ¯à®¯®àæ¨® «ì  ¥¤¨¨ç®©. �á¯®«ìÄ§ãï â¥å¨ªã P -¬ âà¨æë, ¬®¦® «¥£ª® ®¯¨á âì ¢á¥ ¤¢ãç áâ¨çë¥ á®áâ®ï¨ï, ¢ â®¬ ç¨á«¥¨ á ¥¥¤¨¨çë¬¨ ¬ âà¨æ ¬¨ ¯«®â®áâ¨, ¤«ï ª®â®àëå ¢ë¯®«ï¥âáï à ¢¥áâ¢® (56). �à ¡®â å [11] ¡ë«® ¯®ª § ®, çâ® «î¡®© ¬ âà¨æ¥ P á®®â¢¥âáâ¢ã¥â 6-¯ à ¬¥âà¨ç¥áª®¥ á¥Ä¬¥©áâ¢® ¬ âà¨æ ¯«®â®áâ¨ �. � á«ãç ¥ ã«¥¢®© ¬ âà¨æë P íâ¨ ¬ âà¨æë ~�0 ¨¬¥îâ ¢¨¤~�0 = 14  1 +A1 +A2 A12 + iB12 A13 + iB13 0A12 − iB12 1−A1 +A2 0 A13 + iB13A13 − iB13 0 1 +A1 −A2 A12 + iB120 A13 − iB13 A12 − iB12 1−A1 −A2 : (57)�¤¥áì A1, A2, A12, B12, A13, B13 { ¯à®¨§¢®«ìë¥ ¢¥é¥áâ¢¥ë¥ ¯ à ¬¥âàë, ®¡« áâì¨§¬¥¥¨ï ª®â®àëå ®£à ¨ç¨¢ ¥âáï â¥¬ ãá«®¢¨¥¬, çâ® ¬ âà¨æ  (57) ¤®«¦  ¨¬¥âì ä¨Ä§¨ç¥áª¨© á¬ëá«. �à¥¤¨ á®áâ®ï¨© (57) ä ªâ®à¨§ã¥¬ë¬¨ ï¢«ïîâáï â¥, ¤«ï ª®â®àëå ¢ëÄ¯®«ï¥âáï ¤®¯®«¨â¥«ì®¥ ãá«®¢¨¥ A2 = A13 = B13 = 0. �¨áâëå á®áâ®ï¨© áà¥¤¨ ¨å¥â, ¢á¥ ®¨ á¬¥è ë¥. �â¬¥â¨¬, çâ® ¨§ ¢¨¤  ®¡®¡é¥®£® ¥à ¢¥áâ¢  ����� (37)áà §ã á«¥¤ã¥â, çâ® ¯à¨ ¥ã«¥¢®© ¬ âà¨æ¥ P ¥£® ¯à ¢ ï ç áâì ¨ª®£¤  ¥ ®¡à â¨âáï ¢ã«ì. 5. �����������ë ¯®ª § «¨, çâ® ¢¨¤ ¥à ¢¥áâ¢  ����� ®¯à¥¤¥«ï¥âáï áâàãªâãà®© á®áâ®ï¨ï, ª®Äâ®à®¥ ¨á¯®«ì§ã¥âáï ¢ íªá¯¥à¨¬¥â¥, ¢ ç áâ®áâ¨ § ¢¨á¨â ®â â®£®, ï¢«ï¥âáï ®® ç¨áâë¬¨«¨ á¬¥è ë¬, ¨ ¥á«¨ á¬¥è ë¬, â® ¨§ ª ª¨å ç¨áâëå ®® á®áâ®¨â. �à¨ç¥¬ ¢ ¥ª®â®àëåá«ãç ïå à §¨æ  ¬¥¦¤ã ¥à ¢¥áâ¢ ¬¨, ¯®«ãç¥ë¬¨ ¢ à ¬ª å ®¡ëç®© �� ¨ â¥®à¨¨��, ¬®¦¥â ¡ëâì ¥¢¥«¨ª . �à®¬¥ â®£®, à¥§ã«ìâ â ¨§¬¥à¥¨ï ¢¥«¨ç¨ë á¯¨®¢®© ª®àà¥Ä«ïæ¨¨ áãé¥áâ¢¥ë¬ ®¡à §®¬ § ¢¨á¨â ®â â®£®, ª ª à á¯®«®¦¥ë ¢ ¯à®áâà áâ¢¥ ¢¥ªâ®Äàë ~a,~b, ~c, ~d. � ª,  ¯à¨¬¥à, ¢ á«ãç ¥ á®áâ®ï¨ï (48) ¨§ ¢¨¤  ¥£® P -¬ âà¨æë (49) áà §ã¯®«ãç ¥¬, çâ® ¥á«¨ ¤ ë¥ ¢¥ªâ®àë «¥¦ â ¢ ¯«®áª®áâ¨ (xy), â® íâ  ¢¥«¨ç¨  à ¢  ãÄ«î. �âáî¤  á«¥¤ã¥â, çâ®, § ï áâàãªâãàã á®áâ®ï¨ï, ¬®¦® â ª ¢ë¡à âì ¢¥ªâ®àë ~a,~b,~c, ~d, çâ®¡ë à §¨æ  ¯à¥¤áª § ¨© �� ¨ â¥®à¨¨ �� ¡ë«   ¨¡®«ìè¥©. �®íâ®¬ã ¯à®Ä¢¥àªã ¥à ¢¥áâ¢ ����� ã¦®  ç¨ âì á ¨áá«¥¤®¢ ¨ï áâàãªâãàë â®£® á®áâ®ï¨ï,



296 �.�. �������, �.�. ������ª®â®à®¥ ¨á¯®«ì§ã¥âáï ¢ íªá¯¥à¨¬¥â¥. �â® ¬®¦® ¤¥« âì á ¯®¬®éìî¬¥â®¤®¢ ª¢ â®¢®©â®¬®£à ä¨¨ [15]. �¯à¥¤¥«¨¢ áâàãªâãàã á®áâ®ï¨ï, â.¥. ãáâ ®¢¨¢, ª ª¨¥ ç¨áâë¥ á®áâ®ïÄ¨ï¨ á ª ª¨¬¨ ¢¥à®ïâ®áâï¬¨ ¢å®¤ïâ ¢ ¥£®,  ¤®  ©â¨ ï¢ë©¢¨¤��-¨��-¥à ¢¥áâ¢�����. �  ï ¯à®æ¥¤ãà  á¢®¤¨âáï ª ¢ëç¨á«¥¨î ¯à ¢ëå ç áâ¥© á®®â¢¥âáâ¢ãîé¨å¥à ¢¥áâ¢, ¯à¨ íâ®¬ ¨á¯®«ì§ãîâáï á®®â®è¥¨ï ¬¥¦¤ã P -¬ âà¨æ ¬¨ ç¨áâëå á®áâ®ïÄ¨©. � â®«ìª® ¯®á«¥ íâ®£®, ª®£¤  ã¦¥ ¨§¢¥áâ¥ ï¢ë© ¢¨¤ ¥à ¢¥áâ¢, ª®â®àë¥ ¬ë á®Ä¡¨à ¥¬áï ¯à®¢¥àïâì, ¨ â¥  ¯à ¢«¥¨ï ¢¥ªâ®à®¢, ª®â®àë¥ ®¡¥á¯¥ç¨¢ îâ  ¨¡®«ìèãîà §¨æã ¯à¥¤áª § ¨© �� ¨ â¥®à¨¨ ��, á«¥¤ã¥â ¯¥à¥å®¤¨âì ¥¯®áà¥¤áâ¢¥® ª ¯à®æ¥Ä¤ãà¥ ¯à®¢¥àª¨. �¯¨á®ª «¨â¥à âãàë[1] W. Heisenberg . Z. Phys. 1927. V. 43. P. 172.[2] J. S. Bell . Physics. 1964. V. 1. P. 195.[3] �. �. �à¥¨ª®¢. �¥ª®«¬®£®à®¢áª¨¥ â¥®à¨¨ ¢¥à®ïâ®áâ¥© ¨ ª¢ â®¢ ï ä¨§¨ª . �.: �¨§¬ âÄ«¨â, 2003; A. S. Holevo. Statistical Structure of Quantum Theory. Berlin{Heidelberg: Springer,2001; L. Accardi, Yu. G. Lu, I. V. Volovich. Quantum Theory and Its Stochastic Limit.Berlin{Heidelberg: Springer, 2002; I. Volovich, Ya. Volovich. Bell's theorem and random variÄables. quant-ph/0009058; A. Khrennikov, I. Volovich. Einstein, Podolsky and Rosen versusBohm and Bell. quant-ph/0211078; A. Khrennikov . Found. Phys. 2002. V. 32. P. 1159.[4] A. Khrennikov . Contextual approach to quantummechanics and the theory of the fundamentalprespace. V. 1. quant-ph/0306003.[5] J. F. Clauser, M. A. Horne, A. Shimony, R. A. Holt . Phys. Rev. Lett. 1969. V. 23. P. 880.[6] H. F. Hofmann, S. Takeuchi . Phys. Rev. A. 2003. V. 68. P. 032103; quant-ph/0212090.[7] R. F. Werner . Phys. Rev. A. 1989. V. 40. P. 4277.[8] E. H. Kennard . Z. Phys. 1927. V. 44. P. 326.[9] �. �¥©«ì. �¥®à¨ï £àã¯¯ ¨ ª¢ â®¢ ï ¬¥å ¨ª . �.: � ãª , 1986.[10]�. �. �®¤®®¢, �. �. � ìª®. �à. ����. 1987. �. 183. �. 3.[11]�. �. �¤à¥¥¢, �. �. � ìª®. �¨áì¬  ¢ ����. 2000. �. 72. �. 130; V. A. Andreev,V. I. Man'ko. Phys. Lett. A. 2000. V. 281. P. 278.[12]M. Barbieri, F. De Martini, G. Di Nepi, P. Mataloni . Violation of Bell inequalities and quanÄtum tomography with pure-states, Werner-states and maximally entangled mixed states createdby a universal quantum entangler. quant-ph/0303018.[13]X.-H. Wu, H.-S. Zong, H.-R. Pong, F. Wang . Phys. Rev. A. 2001. V. 64. P. 022103(3).[14]F. J. Belinfante. A Survey of Hidden-Variables Theories. Oxford{New York: Pergamon, 1973.[15]�. �. �¤à¥¥¢, �. �. � ìª®. ����. 1998. �. 114. �. 437; V. A. Andreev, V. I. Man'ko.J. Opt. B: Quantum Semiclass. Opt. 2000. V. 2. P. 122. �®áâã¯¨«  ¢ à¥¤ ªæ¨î 3.IX.2003 £.


