
14 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò1��� 519.2+517.983 � ����� ������ �������������������������������������.�. � á«®¢(ª ä¥¤à  ª¢ â®¢®© áâ â¨áâ¨ª¨ ¨ â¥®à¨¨ ¯®«ï)E-mail: viktor maslov@hotmail.com� ®â«¨ç¨¥ ®â ¤àã£¨å à ¡®â  ¢â®à  ¯® ¢ëá®ª®â¥¬¯¥à âãà®© á¢¥àå¯à®¢®¤¨¬®áâ¨ ¢  áâ®ïé¥©áâ âì¥ ¯®¤à®¡® à áá¬®âà¥  â®ç® à¥è ¥¬ ï § ¤ ç  ¨ ¯®«ãç¥  í«¥¬¥â à ï  á¨¬¯â®â¨ª ,¯à¨¢®¤ïé ï ª á¢¥àå¯à®¢®¤¨¬®áâ¨. � ¯à¨¢¥¤¥®© ¬®¤¥«¨  ¡«î¤ ¥âáï ä §®¢ë© ¯¥à¥å®¤ <ã«¥-¢®£® à®¤ >, â. ¥. ¨¬¥¥â ¬¥áâ® áª ç®ª á¢®¡®¤®© í¥à£¨¨ ¢ â®çª¥, £¤¥ â¥¯«®¥¬ª®áâì ®¡à é ¥âáï¢ ¡¥áª®¥ç®áâì. � à ¡®â¥ ¨á¯®«ì§ã¥âáï   «®£¨ï á ¬¥â®¤®¬ ��� | ª®à®âª®¤¥©áâ¢ãîé¥¥¯à¨âï¦¥¨¥ í«¥ªâà®®¢, ¡«¨§ª¨å ¯® í¥à£¨¨.�¥¬¯¥à âãà , ¯à¨ ª®â®à®© ¨¬¥¥â ¬¥áâ® á¢¥àå¯à®¢®¤¨¬®áâì ¢ à áá¬ âà¨¢ ¥¬ëå ¬®¤¥«ïå,§ ¢¨á¨â ®â á®®â®è¥¨ï ¢¥«¨ç¨ë ¯à¨âï¦¥¨ï ¨ à ááâ®ï¨ï ¬¥¦¤ã §® ¬¨. �à¨¢¥¤¥ ¯à¨¬¥à,ª®â®àë© ¯®ª §ë¢ ¥â, çâ®, ã¬¥ìè ï à ááâ®ï¨¥ ¬¥¦¤ã §® ¬¨ ¯à¨ ¢¥«¨ç¨¥ ¯à¨âï¦¥¨ï� 0:01 í�, ¬®¦® ¤®áâ¨çì ä §®¢®£® ¯¥à¥å®¤  ¯à¨ t0 � 100 K.1. �®ç® à¥è ¥¬ ï ¬®¤¥«ì¨§ª®â¥¬¯¥à âãà®© á¢¥àå¯à®¢®¤¨¬®áâ¨� à ¡®â å [1{3] ¯à¨¢®¤¨âáï ®¡é ï áå¥¬  ®-¢®© ¬®¤¥«¨ ¢ëá®ª®â¥¬¯¥à âãà®© á¢¥àå¯à®¢®¤¨¬®á-â¨, áãé¥áâ¢¥® ®â«¨ç îé ïáï ®â ¢á¥å ¯à¥¤«®¦¥-ëå à ¥¥. �¤¥áì ®¡ àã¦¨¢ ¥âáï ä §®¢ë© ¯¥à¥å®¤, §¢ ë©  ¢â®à®¬ ä §®¢ë¬ ¯¥à¥å®¤®¬ ã«¥¢®£®à®¤ , ¯à¨ ª®â®à®¬ ¢®§¨ª ¥â áª ç®ª á¢®¡®¤®© í¥à-£¨¨. � ¯à®¨áå®¤¨â ¯à¨ ¯¥à¥å®¤¥ ®â ®¤®£® ãà ¢¥-¨ï á®áâ®ï¨© ª ¤àã£®¬ã, ¯à¨ç¥¬ ª®áâ âë ¢ á¢®-¡®¤ëå í¥à£¨ïå íâ¨å ¤¢ãå á®áâ®ï¨© á®£« á®¢ ë.�«ï ¡®§¥-£ §  íâ®â íää¥ªâ ®¡êïáï¥â ¯®-®¢®¬ã íä-ä¥ªâ ä®â ¨à®¢ ¨ï, ®âªàëâë© ¥é¥ �¦. �««¥®¬¨ �. �¦®á®¬ ¢ 1938 £. (á¬. [5{7]).�  áâ®ïé¥© à ¡®â¥ ¬ë ¯à¨¢¥¤¥¬ â®ç® à¥è ¥¬ãî§ ¤ çã á¢¥àå¯à®¢®¤¨¬®áâ¨ ¢ ªà¨áâ ««¥, ¯®« £ ï ¢á¥ïç¥©ª¨ ªà¨áâ ««¨ç¥áª®© à¥è¥âª¨ ¯àï¬®ã£®«ìë¬¨.� áá¬®âà¨¬ ãà ¢¥¨¥ �àñ¤¨£¥à  ¤«ï ®¤®©ç áâ¨æë,  å®¤ïé¥©áï   ®ªàã¦®áâ¨ ¤«¨ë L ¢®¢¥è¥¬ ¯®«¥ U(x) :� ~22m 00(x) +U(x) (x) =E (x); (1)£¤¥ m | ¬ áá  ç áâ¨æë, ~ | ¯®áâ®ï ï �« ª ,E | í¥à£¨ï ç áâ¨æë,  (x) | ¢®«®¢ ï äãªæ¨ïç áâ¨æë. � ª ª ª ç áâ¨æ   å®¤¨âáï   ®ªàã¦®áâ¨,â® ¡ã¤¥¬ áç¨â âì, çâ® äãªæ¨¨  (x) ¨ U(x) ï¢-«ïîâáï ¯¥à¨®¤¨ç¥áª¨¬¨ äãªæ¨ï¬¨ á ¯¥à¨®¤®¬ L .�à ¢¥¨î �àñ¤¨£¥à  (1) á®®â¢¥âáâ¢ã¥â ®¯¥à â®à¢ ¯à®áâà áâ¢¥ äãªæ¨©   ®ªàã¦®áâ¨ L2(T 1) :bH =� ~22m d2dx2 +U(x): (2)�¯¥à â®à (2) ®¡ëç®  §ë¢ îâ £ ¬¨«ìâ®¨ ®¬ ®¤-®© ç áâ¨æë. � «¥¥ à áá¬®âà¨¬ á«ãç ©, ª®£¤  ¯®-â¥æ¨ « ¢¥è¥£® ¯®«ï U(x) ï¢«ï¥âáï á«¥¤ãîé¥©

äãªæ¨¥©:U(x) =(U0 ¯à¨ 0< x < b; b+ a < x < 2b+ a;0 ¯à¨ b6 x6 b+ a; 2b+ a6 x6 L;(3)£¤¥ U0 , a , b |¥ª®â®àë¥ ¯®«®¦¨â¥«ìë¥ ¯ à ¬¥âàë,¯à¨ç¥¬ 2b+a < L . �®â¥æ¨ « (3) ¯à¥¤áâ ¢«ï¥â á®¡®©¯®â¥æ¨ «ìãî ï¬ã,  å®¤ïéãîáï ¬¥¦¤ã ¤¢ã¬ï ¯®-â¥æ¨ «ìë¬¨ ¡ àì¥à ¬¨, ¤ «¥¥ ¡ã¤¥¬  §ë¢ âì U0¢ëá®â®© ¯®â¥æ¨ «ì®£® ¡ àì¥à ,   b ¨ a |è¨à¨®©¯®â¥æ¨ «ì®£® ¡ àì¥à  ¨ ¯®â¥æ¨ «ì®© ï¬ë á®®â-¢¥âáâ¢¥®. � áá¬®âà¨¬ á«ãç ©, ª®£¤  0 < E < U0 ,¢®«®¢ ï äãªæ¨ï  (x) ¢ íâ®¬ á«ãç ¥ ¨¬¥¥â ¢¨¤ (x) = C0keikx +D0ke�ikx ¯à¨ 2b+ a�L6 x6 0; (x) =A1kei�kx +B1ke�i�kx ¯à¨ 06 x6 b; (x) = 1keikx +D1ke�ikx ¯à¨ b6 x6 a+ b; (x) =A2kei�kx +B2ke�i�kx ¯à¨ b+ a6 x6 2b+ a; (x) = C2keikx +D2ke�i�kx ¯à¨ 2b+ a6 x6 L; (4)£¤¥ k =r2mE~2 ; (5)�k =r2mU0~2 � k2; (6)ªà®¬¥ â®£®, ç¨á«®¢ë¥ ª®íää¨æ¨¥âë Ank , Bnk , Cnk ,Dnk (n = 0; 1; 2) ®¯à¥¤¥«ïîâáï ¨§ ãá«®¢¨ï ¥¯à¥-àë¢®áâ¨ ¢®«®¢®© äãªæ¨¨ (4) ¨ ¥¥ ¯à®¨§¢®¤®©¢ â®çª å x = 0 , x = b , x = b + a ¨ x = 2b + a ,  â ª¦¥ ¨§ ãá«®¢¨ï ¯¥à¨®¤¨ç®áâ¨ äãªæ¨¨ (4) á¯¥à¨®¤®¬ L . �á«®¢¨ï ¥¯à¥àë¢®áâ¨ äãªæ¨¨ (4) ¨¥¥ ¯à®¨§¢®¤®© ¯à¨¢®¤ïâ ª á¨áâ¥¬¥ ãà ¢¥¨©C0k +D0k =A1k +B1k;ik(C0k �D0k) = �k(A1k �B1k);



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò1 15e�kbA1k + e��kbB1k = eikbC1k + e�ikbD1k;�k(e�kbA1k � e��kbB1k) = ik(eikbC1k � e�ikbD1k);C1keik(b+a) +D1ke�ik(b+a) ==A2ke�k(b+a) +B2ke��k(b+a);ik(C1keik(b+a) �D1ke�ik(b+a)) == �k(A2ke�k(b+a) �B2ke��k(b+a));A2ke�k(2b+a) +B2ke��k(2b+a) == C2keik(2b+a) +D2ke�ik(2b+a);�k(A2ke�k(2b+a) �B2ke��k(2b+a)) == ik(C2keik(2b+a) �D2ke�ik(2b+a));(7)  ãá«®¢¨¥ ¯¥à¨®¤¨ç®áâ¨ äãªæ¨¨ (4) ¯à¨¢®¤¨â ªãà ¢¥¨ï¬C0k = C2keikL; D0k =D2ke�ikL: (8)�¨áâ¥¬  ãà ¢¥¨© (7) ¨ á¨áâ¥¬  ãà ¢¥¨© (8)¢¬¥áâ¥ ®¡à §ãîâ ®¤®à®¤ãî «¨¥©ãî á¨áâ¥¬ããà ¢¥¨©. �á«®¢¨¥ à §à¥è¨¬®áâ¨ íâ®© á¨áâ¥¬ë¨¬¥¥â ¢¨¤2��2keikL�(��k)2e�ikL�2j�kj2 cos (k(L�2a�2b)) = 0;(9)£¤¥�k = e�ikb�cosh(�kb) + i2 � k�k � �kk � sinh(�kb)� ;�k = eikb i2 � k�k + �kk � sinh(�kb): (10)�à ¢¥¨¥ (9) ¥ ã¤®¢«¥â¢®àï¥âáï â®¦¤¥áâ¢¥® ¤«ï«î¡ëå § ç¥¨© k , â ª¨¬ ®¡à §®¬, á®£« á® (5), íâ®ãà ¢¥¨¥ ®¯à¥¤¥«ï¥â ¤¨áªà¥âë© á¯¥ªâà ¢®§¬®¦-ëå § ç¥¨© í¥à£¨¨ ç áâ¨æë ¢ à áá¬ âà¨¢ ¥¬®©§ ¤ ç¥. � áá¬®âà¨¬  á¨¬¯â®â¨ªã á¯¥ªâà  í¥à£¨©ç áâ¨æë ¯à¨ U0!1 . � íâ®¬ ¯à¥¤¥«ì®¬ á«ãç ¥ ¤«ï«î¡®£® ä¨ªá¨à®¢ ®£® k , á®£« á® (6), �k ! 1 .�âáî¤  á«¥¤ã¥â, çâ® ¯à¨ k > 0 ¤«ï ¢ëà ¦¥¨© (10)á¯à ¢¥¤«¨¢ë  á¨¬¯â®â¨ç¥áª¨¥ à ¢¥áâ¢ �k � ��k ��e�ikb i�k2k sinh(�kb): (11)� ª ª ª ¢ëà ¦¥¨¥ ¢ ¯à ¢®© ç áâ¨ à ¢¥áâ¢ (11)áâà¥¬¨âáï ª ¡¥áª®¥ç®áâ¨ ¯à¨ U0 ! 1 , â® ¤«ïk , ã¤®¢«¥â¢®àïîé¨å ãà ¢¥¨î (9), ¤®«¦® ¢ë¯®«-ïâìáï cos(k(L� 2b))� cos(k(L� 2a� 2b)): (12)�§ (12) á«¥¤ã¥â, çâ® ¢ ¯à¥¤¥«¥ ¯à¨ U0!1 à¥è¥¨ïãà ¢¥¨ï (9) à á¯ ¤ îâáï   ¤¢¥ á¥à¨¨ à¥è¥¨©:k1l � �la ; (13)k2l � �lL� a� 2b ; (14)

£¤¥ l | ¥ã«¥¢®¥ æ¥«®¥ ç¨á«®. �¥è¥¨ï¬ (13), (14)ãà ¢¥¨ï (9) ¯® ä®à¬ã«¥ (5) á®®â¢¥âáâ¢ãîâ í¥à£¥-â¨ç¥áª¨¥ ãà®¢¨E1l � ~2�2l22ma2 ; (15)E2l � ~2�2l22m(L� a� 2b)2 : (16)�á¯®«ì§ãï ä®à¬ã«ë (4) ¨ (7,8) á ¯®¬®éìî ¯à®áâëå,å®âï ¨ ¥áª®«ìª® £à®¬®§¤ª¨å ¢ëç¨á«¥¨©, ¬®¦® ¯®-ª § âì, çâ® à¥è¥¨ï ãà ¢¥¨ï (1), á®®â¢¥âáâ¢ãîé¨¥í¥à£¨ï¬ (15), (16), ¯à¨ U0!1 ¨¬¥îâ ¯à¥¤¥«limU0!1 1l =8>>>><>>>>:r2a sin ��la (x� b)�¯à¨ b6 x6 b+ a;0 ¯à¨ 06 x6 b; b+ a6 x6 L; (17)
limU0!1 2l =8>>>><>>>>:r 2L� 2b� a sin ��la (x� 2b� a)�¯à¨ 2b+ a6 x6 L;0 ¯à¨ 06 x6 2b+ a: (18)� ª¨¬ ®¡à §®¬, ¯à¨ ¡®«ìè¨å U0 ¯à®áâà áâ¢® L2äãªæ¨©   ®ªàã¦®áâ¨ ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥áã¬¬ë ¤¢ãå ¯®¤¯à®áâà áâ¢. �¥à¢®¥ ¯®¤¯à®áâà áâ-¢® á®áâ®¨â ¨§ à¥è¥¨© ãà ¢¥¨ï (1), áå®¤ïé¨åáï ¢¯à¥¤¥«¥ ª (15) ¨ (17),   ¢â®à®¥ á®áâ®¨â ¨§ à¥è¥¨©,áå®¤ïé¨åáï ª (16) ¨ (18). �ª § ë¥ ¯®¤¯à®áâà -áâ¢  ï¢«ïîâáï ¨¢ à¨ âë¬¨ ¯®¤¯à®áâà áâ¢ ¬¨®¯¥à â®à  (2). �¢¥¤¥¬ â¥¯¥àì ®¯¥à â®à ¯ à®£® ¢§ -¨¬®¤¥©áâ¢¨ï ¬¥¦¤ã ç áâ¨æ ¬¨ bV á«¥¤ãîé¨¬ ®¡à -§®¬: ¡ã¤¥¬ áç¨â âì, çâ® 1) ®¯¥à â®à ¢§ ¨¬®¤¥©áâ¢¨ïª®¬¬ãâ¨àã¥â á áã¬¬®© ®¤®ç áâ¨çëå £ ¬¨«ìâ®¨ -®¢ bH (2); 2) ¯ à  ç áâ¨æ á í¥à£¨ï¬¨ E ¨ E0 ¨á¯ãá-ª ¥â ª¢ â í¥à£¨¨  ¢ á«ãç ¥, ª®£¤  jE �E0j< �E ,£¤¥  ¨ �E | ¯®«®¦¨â¥«ìë¥ ¯ à ¬¥âàë à §¬¥à®-áâ¨ í¥à£¨¨; 3) ¯ à  ç áâ¨æ ¥ ¢§ ¨¬®¤¥©áâ¢ã¥â ¬¥¦-¤ã á®¡®©, ¥á«¨ ¤«ï ¨å í¥à£¨© ¢ë¯®«ï¥âáï ãá«®¢¨¥jE �E0j > �E . �®áª®«ìªã ®¯¥à â®à ¢§ ¨¬®¤¥©áâ¢¨ïª®¬¬ãâ¨àã¥â á áã¬¬®© ®¤®ç áâ¨çëå £ ¬¨«ìâ®¨ -®¢, â® ¯®¤¯à®áâà áâ¢®, á®áâ®ïé¥¥ ¨§ á®¡áâ¢¥ëåäãªæ¨© ¯¥à¢®© á¥à¨¨, áå®¤ïé¨åáï ¢ ¯à¥¤¥«¥ ¯à¨U0 ! 1 ª (15), (17), ï¢«ï¥âáï ¨¢ à¨ âë¬ ¤«ï®¯¥à â®à  ¢§ ¨¬®¤¥©áâ¢¨ï.� áá¬®âà¨¬ á¨áâ¥¬ã ¨§ N ç áâ¨æ. �¡®§ ç¨¬£ ¬¨«ìâ®¨  i-© ç áâ¨æëcHi = ~22m d2dx2i +U(xi) (19)(á¬. ä®à¬ã«ã (2)).�¡é¨© £ ¬¨«ìâ®¨  ¥¢§ ¨¬®¤¥©áâ¢ãîé¨å Nç áâ¨æ ¨¬¥¥â ¢¨¤ bH = NXi=1 bHi: (20)



16 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò1�ç¥¢¨¤®, çâ® cHi ª®¬¬ãâ¨àãîâ ¬¥¦¤ã á®¡®©. �¯¨-á ®¬ã ¢ëè¥ ¢§ ¨¬®¤¥©áâ¢¨î ¬¥¦¤ã i-© ¨ k -©ç áâ¨æ ¬¨ á®®â¢¥âáâ¢ã¥â á«¥¤ãîé¨© ®¯¥à â®à:bVik =�	(cHi� cHk); (21)£¤¥ 	(z) | ä¨¨â ï äãªæ¨ï, à ¢ ï ã«î ¯à¨jzj> �E ¨ ¥¤¨¨æ¥ ¯à¨ jzj< �E . � «¥¥ à áá¬ âà¨¢ -¥âáï á«ãç ©, ª®£¤  ¤«ï �E ¢ë¯®«ï¥âáï ¥à ¢¥áâ¢®�E < 3~2�22ma2 : (22)�à®¬¥ â®£®, ¤ «¥¥ áç¨â ¥¬, çâ®  § ¢¨á¨â ®â N : = V=N , £¤¥ V > 0 . �ç¥¢¨¤®, çâ® ®¯¥à â®à bVikª®¬¬ãâ¨àã¥â á ®¯¥à â®à®¬ bH . � ¬¨«ìâ®¨  á¨áâ¥-¬ë N ¢§ ¨¬®¤¥©áâ¢ãîé¨å ç áâ¨æ ¨¬¥¥â ¢¨¤bH = NXi=1 cHi + NXi=1 NXj=i+1 bVij : (23)�®áª®«ìªã ®¯¥à â®à ¢§ ¨¬®¤¥©áâ¢¨ï ª®¬¬ãâ¨àã-¥â á® á¢®¡®¤ë¬ £ ¬¨«ìâ®¨ ®¬, â® á®¡áâ¢¥ë¥äãªæ¨¨ N -ç áâ¨ç®£® £ ¬¨«ìâ®¨   ï¢«ïîâáï  -â¨á¨¬¬¥âà¨§®¢ ë¬ ¯à®¨§¢¥¤¥¨¥¬ N á®¡áâ¢¥-ëå äãªæ¨© ®¤®ç áâ¨ç®£® £ ¬¨«ìâ®¨  . � «¥¥à áá¬ âà¨¢ ¥âáï ¯®¤¯à®áâà áâ¢®, á®áâ®ïé¥¥ â®«ìª®¨§ äãªæ¨©, á®®â¢¥âáâ¢ãîé¨å á®¡áâ¢¥ë¬ § ç¥-¨ï¬ E1l (15) ¯à¨ l = 1; 2 . �®®â¢¥âáâ¢ãîé¨¥ á®¡áâ-¢¥ë¥ § ç¥¨ï N -ç áâ¨ç®£® £ ¬¨«ìâ®¨   (23)¨¬¥îâ ¢¨¤E(N1; N2) =E11N1 +E12N2 �� V2N (N1(N1 � 1) +N2(N2 � 1)) ; (24)£¤¥ N1 , N2 | ¥®âà¨æ â¥«ìë¥ æ¥«ë¥ ç¨á« , ã¤®¢-«¥â¢®àïîé¨¥ ãá«®¢¨îN1 +N2 =N: (25)�ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® ¢á¥ ãà®¢¨ í¥à£¨¨ ¨-¦¥ Ek ¥ â®«ìª® § ¯®«¥ë í«¥ªâà® ¬¨, ® ¨¢á¥ íâ¨ í«¥ªâà®ë  å®¤ïâáï ¢ áâ ¡¨«ì®¬ á®áâ®ï-¨¨. � ¬¥â áâ ¡¨«ì®¬ á®áâ®ï¨¨  å®¤ïâáï â®«ìª®í«¥ªâà®ë ¢¥àå¥£® § ¯®«¥®£® ãà®¢ï Ek (¯à¨â¥¬¯¥à âãà¥, à ¢®© ã«î).�¤ ª® ®¯¨á  ï ¬®¤¥«ì ¥ ¤ ¥â ¤®áâ â®ç®¢ëá®ª®© â¥¬¯¥à âãàë ä §®¢®£® ¯¥à¥å®¤ , ª ª ¨ ¤®-áâ â®ç® á¨«ì®£® â®ª .2. �®ç® à¥è ¥¬ ï ¬®¤¥«ì¢ëá®ª®â¥¬¯¥à âãà®© á¢¥àå¯à®¢®¤¨¬®áâ¨� íâ®¬ à §¤¥«¥ à áá¬®âà¨¬ á«ãç ©, ª®£¤  ¯®-â¥æ¨ « ¢¥è¥£® ¯®«ï U(x) ï¢«ï¥âáï á«¥¤ãîé¥©äãªæ¨¥©:U(x) =8>><>>:0 ¯à¨ 0< x < a; a+ b < x < 2a+ b;U1 ¯à¨ a6 x6 a+ b;U0 ¯à¨ 2a+ b6 x6 2a+ b+ c; (26)

£¤¥ U0 , U1 , a , b , c | ¯®«®¦¨â¥«ìë¥ ¯ à ¬¥âàë,¤«ï ª®â®àëå ¢ë¯®«ï¥âáï ãá«®¢¨¥ 2a + b + c = L .�®â¥æ¨ « (26) á®®â¢¥âáâ¢ã¥â á«ãç î ¤¢ãå ¯®â¥æ¨- «ìëå ï¬ è¨à¨ë a , à §¤¥«¥ëå   ®ªàã¦®áâ¨¤¢ã¬ï í¥à£¥â¨ç¥áª¨¬¨ ¡ àì¥à ¬¨ ¢ëá®âë U1 ¨ U0¨ è¨à¨ë b ¨ c . � «¥¥ ¡ã¤¥¬ £®¢®à¨âì, çâ® â ª®©¯®â¥æ¨ « ®¯¨áë¢ ¥â ç áâ¨æã ¢ ¤¢®©®© ¯®â¥-æ¨ «ì®© ï¬¥. �à ¢¥¨¥ (1) á ¯®â¥æ¨ «®¬ (26)¨¬¥¥â â®ç®¥ à¥è¥¨¥. � áá¬®â¨¬ á«ãç ©, ª®£¤ á¯à ¢¥«¨¢ë ¥à ¢¥áâ¢  E < U0 , E < U1 . �®£¤ ¢®«®¢ ï äãªæ¨ï, ã¤®¢«¥â¢®àïîé ï ãà ¢¥¨î (1),¨¬¥¥â ¢¨¤ (x) =A1eikx +B1e�ikx ¯à¨ 06 x6 a; (x) = C1e�1x +D1e��1x ¯à¨ a6 x6 a+ b; (x) =A2eikx +B2e�ikx ¯à¨ a+ b6 x6 2a+ b; (x) = C2e�0x +D2e��0x ¯à¨ 2a+ b6 x6 L; (27)£¤¥ k =r2mE~2 ;�0 =r2m(U0 �E)~2 ; �1 =r2m(U1 �E)~2 ; (28)  ª®íää¨æ¨¥âë A1;2 , B1;2 , C1;2 , D1;2 ®¯à¥¤¥«ïîâáï¨§ ãá«®¢¨© ¥¯à¥àë¢®áâ¨ äãªæ¨¨ (27) ¨ ¥¥ ¯à®¨§-¢®¤®© ¢ â®çª å x= 0 , x= a , x= a+ b , x= 2a+ b ,  â ª¦¥ ¨§ ãá«®¢¨ï ¯¥à¨®¤¨ç®áâ¨ íâ®© äãªæ¨¨ ¨¥¥ ¯à®¨§¢®¤®©. �á«®¢¨ï ¥¯à¥àë¢®áâ¨ äãªæ¨¨ ¨¥¥ ¯à®¨§¢®¤®© ¯à¨¨¬ îâ ¢¨¤ á«¥¤ãîé¥© á¨áâ¥¬ëãà ¢¥¨©:A1eika +B1e�ika = C1e�1a +D1e��1a;ik(A1eika �B1e�ika) = �1(C1e�1a �D1e��1a);A2eik(a+b) +B2e�ik(a+b) = C1e�1(a+b) +D1e��1(a+b);ik(A2eik(a+b) �B2e�ik(a+b)) == �1(C1e�1(a+b) �D1e��1(a+b));A2eik(2a+b) +B1e�ik(2a+b) == C2e�0(a+2b) +D2e��0(a+2b);ik(A2eik(2a+b) �B2e�ik(2a+b)) == �0(C2e�0(a+2b) �D2e��0(2a+b));(29)  ãá«®¢¨¥ ¯¥à¨®¤¨ç®áâ¨ äãªæ¨¨ ¨ ¯à®¨§¢®¤®©¯à¨¨¬ ¥â ¢¨¤A1 +B1 = C2e�0L +D2e��0L;ik(A1 �B1) = �0(C2e�0L �D2e��0L): (30)�¨áâ¥¬  (29), (30) á®¤¥à¦¨â ¢®á¥¬ì ãà ¢¥¨© ¤«ï®¯à¥¤¥«¥¨ï á¥¬¨ ª®íää¨æ¨¥â®¢, à¥è¥¨ï áãé¥áâ-



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò1 17¢ãîâ ¯à¨ ¤¨áªà¥âëå ãà®¢ïå í¥à£¨¨ E . � ¯à¥¤¥«ì-®¬ á«ãç ¥, ª®£¤  U0 = +1 , U1 = +1 , ¨§ á¨áâ¥¬ë(29), (30) á«¥¤ã¥â, çâ® í¥à£¥â¨ç¥áª¨¥ ãà®¢¨ ç áâ¨-æë ¨¬¥îâ ¢¨¤ En = ~2�2n22ma2 ; (31)£¤¥ n= 1; 2; : : : ; ¯à¨ç¥¬ ª ¦¤ë© ãà®¢¥ì ï¢«ï¥âáï ¢¯à¥¤¥«¥ ¤¢ãåªà â® ¢ëà®¦¤¥ë¬ | ª ¦¤®¬ã á®®â-¢¥âáâ¢ãîâ ¤¢¥ ¢®«®¢ë¥ äãªæ¨¨, ã¤®¢«¥â¢®àïîé¨¥ãà ¢¥¨î (1): 1n =8><>:r2a sin ��nxa � ¯à¨ 06 x6 a;0 ¯à¨ x6 0; a6 x; 2n =8><>:r2a sin��n(x�a�b)a � ¯à¨ a+ b6 x6 2a+ b;0 ¯à¨ x6 a+ b; 2a+ b6 x:(32)� á«ãç ¥, ª®£¤  U0 ¨ U1 ¤®áâ â®ç® ¡®«ìè¨¥, ®ª®¥çë¥, ª ¦¤ë© í¥à£¥â¨ç¥áª¨© ãà®¢¥ì (31) à á-é¥¯«ï¥âáï   ¤¢  ¥¢ëà®¦¤¥ëå, ¯à¨ç¥¬ à §®áâìí¥à£¨© íâ¨å ãà®¢¥© ï¢«ï¥âáï ¬ «®© ¢¥«¨ç¨®©¯®àï¤ª min�exp��bp2mU1~ �; exp��cp2mU0~ �� : (33)�§ (33) á«¥¤ã¥â, çâ® §  áç¥â ¢ë¡®à  ¢ëá®â U0¨ U1 ¯®â¥æ¨ «ìëå ¡ àì¥à®¢ ¬¥¦¤ã ¯®â¥æ¨ «ìë-¬¨ ï¬ ¬¨ ¢ à áá¬®âà¥®© ¬®¤¥«¨ ¬®¦® ¤®¡¨âìáïáª®«ì ã£®¤® ¬ «®© à §®áâ¨ ¬¥¦¤ã ¤¢ã¬ï í¥à£¥â¨-ç¥áª¨¬¨ ãà®¢ï¬¨.� áá¬®âà¨¬ â¥¯¥àì ãà ¢¥¨¥ �àñ¤¨£¥à  (1), ¢ª®â®à®¬ ¯®â¥æ¨ « ¢¥è¥£® ¯®«ï U(x) á®áâ®¨â ¨§G DWOJNYH QM. � â ª®¬ á«ãç ¥ ¤«¨  ®ªàã¦®áâ¨à ¢  L = G(2a + b + c) , ªà®¬¥ â®£®, ¯®â¥æ¨ «¢¥è¥£® ¯®«ï ¯à¨ 0 < x 6 (2a + b + c) ¢ëà ¦ ¥â-áï ä®à¬ã«®© (26),     ®áâ «ìãî ®ªàã¦®áâì ®à á¯à®áâà ï¥âáï à ¢¥áâ¢®¬U(x+ 2a+ b+ c) = U(x): (34)� íâ®¬ á«ãç ¥ ãà ¢¥¨¥ �àñ¤¨£¥à  â ª¦¥ ¨¬¥¥ââ®ç®¥ à¥è¥¨¥. � á¨«ã á¢®©áâ¢  (34) £ ¬¨«ìâ®¨ ®¤®© ç áâ¨æë (3) ª®¬¬ãâ¨àã¥â á ®¯¥à â®à®¬ á¤¢¨£ ¯¥à¥¬¥®© x   ¢¥«¨ç¨ã 2a+ b+ c . �â® ®§ ç ¥â,çâ® á®¡áâ¢¥ë¥ äãªæ¨¨ £ ¬¨«ìâ®¨   ï¢«ïîâáïäãªæ¨ï¬¨ �«®å , â. ¥. ¤«ï ¨å ¢ë¯®«ï¥âáï ãá«®¢¨¥ (x+2a+ b+ c) = ein (x); (35)£¤¥ n | ¤¥©áâ¢¨â¥«ì®¥ ç¨á«® ¢¨¤  2�n=G ,n= 0; 1; : : : ; G�1 . �à¨ 0< x6 2a+b+c á®¡áâ¢¥ë¥äãªæ¨¨ ¨¬¥îâ ¢¨¤ (27), ç¨á«®¢ë¥ ª®íää¨æ¨¥âëA1;2 , B1;2 , C1;2 , D1;2 ®¯à¥¤¥«ïîâáï ¨§ á¨áâ¥¬ëãà ¢¥¨© (29),   ªà®¬¥ â®£®, ¨§ (35) á«¥¤ã¥â, çâ®ãà ¢¥¨ï (30) § ¬¥ïîâáï á«¥¤ãîé¨¬¨ ãà ¢¥¨ï-¬¨: ei(A1 +B1) = C2e�0L +D2e��0L;ikei(A1 �B1) = �0(C2e�0L �D2e��0L): (36)

�  ®áâ «ìãî ®ªàã¦®áâì äãªæ¨ï à á¯à®áâà ï-¥âáï á ®âà¥§ª  0 < x 6 2a + b + c á ¯®¬®éìî à -¢¥áâ¢  (35). �ã¤¥¬ ¤ «¥¥ áç¨â âì, çâ® U0 � U1 .� â ª®¬ á«ãç ¥ ª ¦¤®¬ã í¥à£¥â¨ç¥áª®¬ã ãà®¢î®¤®© ¤¢®©®© ï¬ë á®®â¢¥âáâ¢ã¥â í¥à£¥â¨ç¥áª ï§®  ¨§ G á®áâ®ï¨©. �®áâ®ï¨ï ¢ãâà¨ ®¤®© í¥à-£¥â¨ç¥áª®© §®ë ¥áâ¥áâ¢¥® ã¬¥àãîâáï ç¨á«®¬n = 0; 1; : : : ; G� 1 , ¯®áª®«ìªã ¤«ï á®®â¢¥âáâ¢ãîé¨åá®¡áâ¢¥ëå äãªæ¨© ¢ë¯®«ï¥âáï ãá«®¢¨¥ (35).� ¬¥â¨¬, çâ® á®¡áâ¢¥ë¥ äãªæ¨¨ á ®¬¥à®¬ n 6= 0á®®â¢¥âáâ¢ãîâ â®ª®¢ë¬ á®áâ®ï¨ï¬, ¯®áª®«ìªã ¢á¨«ã (35) â ª¨¥ äãªæ¨¨ ï¢«ïîâáï ª®¬¯«¥ªáë¬¨.� §®áâ¨ í¥à£¨© á®áâ®ï¨© ¢ãâà¨ ®¤®© §®ëï¢«ïîâáï ¬ «ë¬¨ ¢¥«¨ç¨ ¬¨ ¯®àï¤ª 1N exp��cp2mU0~ � : (37)�ç¨âë¢ ï (37) ¨ ¢ë¯®«¥¨¥ ãá«®¢¨ï U0� U1 , ¤ «¥¥¡ã¤¥¬ ¯à¥¥¡à¥£ âì íâ¨¬¨ à §®áâï¬¨ ¨ áç¨â âì, çâ®í¥à£¥â¨ç¥áª¨¥ ãà®¢¨ ç áâ¨æë ¢ G ¤¢®©ëå ï¬ åá®¢¯ ¤ îâ á í¥à£¥â¨ç¥áª¨¬¨ ãà®¢ï¬¨ ¢ ®¤®©¤¢®©®© ï¬¥ ¨ ï¢«ïîâáï G-ªà â® ¢ëà®¦¤¥ë¬¨.� áá¬®âà¨¬ á¨áâ¥¬ã ¨§ N ç áâ¨æ. �¡®§ ç¨¬£ ¬¨«ìâ®¨  i-© ç áâ¨æëcHi =� ~22m d2dx2i +U(xi) (38)(á¬. ä®à¬ã«ã (3)). �¡é¨© £ ¬¨«ìâ®¨  á¨áâ¥¬ë N¥¢§ ¨¬®¤¥©áâ¢ãîé¨å ç áâ¨æ ¨¬¥¥â ¢¨¤bH = NXi=1 bHi: (39)�ç¥¢¨¤®, çâ® cHi ª®¬¬ãâ¨àãîâ ¬¥¦¤ã á®¡®©. �¢¥-¤¥¬ â¥¯¥àì ®¯¥à â®à ¯ à®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¬¥¦-¤ã ç áâ¨æ ¬¨ bV á«¥¤ãîé¨¬ ®¡à §®¬: ¡ã¤¥¬ áç¨-â âì, çâ® 1) ®¯¥à â®à ¢§ ¨¬®¤¥©áâ¢¨ï ª®¬¬ãâ¨àã¥âá áã¬¬®© ®¤®ç áâ¨çëå £ ¬¨«ìâ®¨ ®¢ bH (3);2) ¯ à  ç áâ¨æ á í¥à£¨ï¬¨ E ¨ E0 ¨á¯ãáª ¥âª¢ â í¥à£¨¨  ¢ á«ãç ¥, ª®£¤  jE �E0j < �E , £¤¥ ¨ �E | ¯®«®¦¨â¥«ìë¥ ¯ à ¬¥âàë à §¬¥à®áâ¨í¥à£¨¨; 3) ¯ à  ç áâ¨æ ¥ ¢§ ¨¬®¤¥©áâ¢ã¥â ¬¥¦¤ãá®¡®©, ¥á«¨ ¤«ï ¨å í¥à£¨© ¢ë¯®«ï¥âáï ãá«®¢¨¥jE � E0j > �E . � ª®¬ã ¢§ ¨¬®¤¥©áâ¢¨î ¬¥¦¤ã i-©¨ k -© ç áâ¨æ ¬¨ á®®â¢¥âáâ¢ã¥â á«¥¤ãîé¨© ®¯¥à â®à:bVik =�	(cHi� cHk); (40)£¤¥ 	(z) | ä¨¨â ï äãªæ¨ï, à ¢ ï ã«î ¯à¨jzj > �E ¨ ¥¤¨¨æ¥ ¯à¨ jzj < �E . �à®¬¥ â®£®,¤ «¥¥ áç¨â ¥¬, çâ®  § ¢¨á¨â ®â N :  = V=N , £¤¥V > 0 . �ç¥¢¨¤®, çâ® ®¯¥à â®à bVik ª®¬¬ãâ¨àã¥â á®¯¥à â®à®¬ bH . � ¬¨«ìâ®¨  á¨áâ¥¬ë N ¢§ ¨¬®-¤¥©áâ¢ãîé¨å ç áâ¨æ ¨¬¥¥â ¢¨¤bH = NXi=1 cHi + NXi=1 NXj=i+1 bVij: (41)



18 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò1�ë¡¥à¥¬ ¤¢  á®á¥¤¨å í¥à£¥â¨ç¥áª¨å ãà®¢ï ¢¤¢®©®© ¯®â¥æ¨ «ì®© ï¬¥, ®¡®§ ç¨¬ ¨å ç¥à¥§ �1¨ �2 , ¯à¨ç¥¬ ¡ã¤¥¬ áç¨â âì, çâ® �1 < �2 . � «¥¥à áá¬®âà¨¬ á«ãç ©, ª®£¤  ¤«ï �E ¢ë¯®«ï¥âáï ¥-à ¢¥áâ¢® �E < �2 � �1: (42)�ã¤¥¬ áç¨â âì, çâ® ¢á¥ ç áâ¨æë  å®¤ïâáï ¢ í¥à-£¥â¨ç¥áª¨å §® å, á®áà¥¤®â®ç¥ëå ®ª®«® ¢ë¡à -ëå í¥à£¥â¨ç¥áª¨å ãà®¢¥© ¤¢®©®© ¯®â¥æ¨ «ì®©ï¬ë. �®áª®«ìªã, ª ª ®£®¢®à¥® ¢ëè¥, ¬ë ¯à¥¥¡à¥-£ ¥¬ à áé¥¯«¥¨¥¬ ãà®¢¥© ¢ §®ë,   ªà®¬¥ â®£®, ª« ¤ë¢ ¥¬ ãá«®¢¨¥ (42), í¥à£¥â¨ç¥áª¨¥ ãà®¢¨â ª®© á¨áâ¥¬ë ¨§ N ä¥à¬¨®®¢ ¨¬¥îâ ¢¨¤E(N1; N2) = �1N1 + �2N2 �� V2N (N1(N1 � 1) +N2(N2 � 1)) ; (43)£¤¥ Nn | ç¨á«® í«¥ªâà®®¢,  å®¤ïé¨åáï   ®¤-®ç áâ¨ç®¬ ãà®¢¥ �n , íâ¨ ç¨á«  ã¤®¢«¥â¢®àïîâãá«®¢¨î N1 +N2 =N: (44)�®áª®«ìªã à áá¬ âà¨¢ ¥âáï ä¥à¬¨® ï á¨áâ¥¬ , â®ªà â®áâì í¥à£¥â¨ç¥áª¨å ãà®¢¥© (43) ¢ëà ¦ ¥âáïä®à¬ã«®©, ¯à¨¢¥¤¥®© ¢ [4]:�(N1; N2) = G!N1!(G�N1)! G!N2!(G�N2)! : (45)�¢®¡®¤ ï í¥à£¨ï á¨áâ¥¬ë ä¥à¬¨®®¢ ¯à¨ â¥¬¯¥à -âãà¥ � ¨¬¥¥â ¢¨¤F�(N1; N2) = E(N1; N2)� � ln (�(N1; N2)) : (46)� «¥¥ ¡ã¤¥¬ áç¨â âì, çâ® ¢ë¯®«ï¥âáï ãá«®¢¨¥0< V < �2 � �1: (47)� áá¬®âà¨¬ â®çª¨ ¬¨¨¬ã¬  äãªæ¨¨ (46) ¯à¨ ãá«®-¢¨¨ (44) ¢ ¯à¥¤¥«ì®¬ á«ãç ¥, ª®£¤  N !1 ,   G§ ¢¨á¨â ®â N â ª, çâ®limN!1 GN = g > 1: (48)� â ª®¬ á«ãç ¥ í«¥¬¥â à®¥ ¨áá«¥¤®¢ ¨¥ ¯®ª §ë-¢ ¥â, çâ® ¯à¨ � = 0 ¢ á¨«ã (47) äãªæ¨ï (46) ¨¬¥¥â¤¢  ¬¨¨¬ã¬ : £«®¡ «ìë© ¬¨¨¬ã¬ ¤®áâ¨£ ¥âáï¯à¨ N2 = 0; N1 =N; (49)  «®ª «ìë© | ¯àN̈1 = 0; N2 =N: (50)� á«ãç ¥, ª®£¤  � > 0 , â®çª¨ ¬¨¨¬ã¬  á¢®¡®¤-®© í¥à£¨¨ ¢ ¯à¥¤¥«¥ ¯à¨ N ! 1 ¨¬¥îâ ¢¨¤N1 �Nn(�) , N2 �N(1�n(�)) , £¤¥ n(�) ®¯à¥¤¥«ï¥â-áï ¨§ á«¥¤ãîé¥£® ãà ¢¥¨ï:�1 � �2 + V (1� 2n) + � ln� ng� n g � 1 + n1� n � : (51)�¥è¥¨¥ ãà ¢¥¨ï (51) ¥¢®§¬®¦® ¢ë¯¨á âì ¢ï¢®¬ ¢¨¤¥, ®¤ ª® ¥£® ¬®¦®  ©â¨ ç¨á«¥®. �¢â®-

à®¬ ¡ë«® ¯à®¢¥¤¥® ¯®¤à®¡®¥ ¨áá«¥¤®¢ ¨¥ á¢®©áâ¢à¥è¥¨© íâ®£® ãà ¢¥¨ï. �à¨ ¤®áâ â®ç® ¬ «ëå§ ç¥¨ïå â¥¬¯¥à âãàë � íâ® ãà ¢¥¨¥ ¨¬¥¥â âà¨à¥è¥¨ï, ¤¢  ¨§ ª®â®àëå á®®â¢¥âáâ¢ãîâ £«®¡ «ì®¬ã¨ «®ª «ì®¬ã ¬¨¨¬ã¬ ¬ äãªæ¨¨ (46) ¯à¨ ãá«®-¢¨¨ (44), ¨ ¢ ¯à¥¤¥«¥ ¯à¨ �! 0 ¯à¨¢®¤ïâ ª (49), (50).�à¥âì¥ à¥è¥¨¥ á®®â¢¥âáâ¢ã¥â â®çª¥ ãá«®¢®£® ¬ ª-á¨¬ã¬  äãªæ¨¨ (46). �à¨ �! 0  á¨¬¯â®â¨ª  à¥è¥-¨ï, ®â¢¥ç îé¥£® £«®¡ «ì®¬ã ¬¨¨¬ã¬ã á¢®¡®¤®©í¥à£¨¨ (46) ¨ áå®¤ïé¥£®áï ª (49), ¨¬¥¥â ¢¨¤n(�)� 1� gg� 1 exp(�(�2 � �1 + V )=�); (52)   á¨¬¯â®â¨ª  à¥è¥¨ï, á®®â¢¥âáâ¢ãîé¥£® «®ª «ì-®¬ã ¬¨¨¬ã¬ã ¨ áå®¤ïé¥£®áï ª (50), ¨¬¥¥â ¢¨¤n(�)� gg� 1e�(�1��2+V )=�: (53)�áá«¥¤®¢ ¨¥ à¥è¥¨© ãà ¢¥¨ï (51) ¯®ª §ë¢ -¥â â ª¦¥, çâ® ¯à¨ ¤®áâ â®ç® ¡®«ìè¨å § ç¥¨ïåâ¥¬¯¥à âãàë � áãé¥áâ¢ã¥â â®«ìª® ®¤® à¥è¥¨¥,á®®â¢¥âáâ¢ãîé¥¥ ¥¤¨áâ¢¥®¬ã ¬¨¨¬ã¬ã äãª-æ¨¨ (46) ¯à¨ ãá«®¢¨¨ (44). �á¨¬¯â®â¨ª  íâ®£® à¥-è¥¨ï ¯à¨ �!1 ¨¬¥¥â ¢¨¤n(�)� 12 + �2 � �1� 2g � 18g : (54)� §®¥ ç¨á«® à¥è¥¨© ãà ¢¥¨ï (51) ¯à¨ à §ëå§ ç¥¨ïå â¥¬¯¥à âãàë � ®§ ç ¥â, çâ® ¯à¨ ¥ª®â®-à®¬ ªà¨â¨ç¥áª®¬ § ç¥¨¨ â¥¬¯¥à âãàë �c ¯à®¨á-å®¤¨â ¨áç¥§®¢¥¨¥ «®ª «ì®£® ãá«®¢®£® ¬¨¨¬ã-¬  äãªæ¨¨ (46). � ª®¬ã ¨áç¥§®¢¥¨î «®ª «ì®£®¬¨¨¬ã¬  á®®â¢¥âáâ¢ã¥â ä §®¢ë© ¯¥à¥å®¤ ã«¥¢®£®à®¤ , ¯à¨ ª®â®à®¬ â¥à¯¨â à §àë¢ á¢®¡®¤ ï í¥à£¨ï.�à¨â¨ç¥áª ï â¥¬¯¥à âãà  ®¯à¥¤¥«ï¥âáï ¨§ ãà ¢¥-¨ï 1n0 + 1g� n0 + 1g � 1 + n0 + 11� n0 = 2V�c ; (55)£¤¥ n0 | à¥è¥¨¥ ãà ¢¥¨ï (51) ¯à¨ � = �c .� § ª«îç¥¨¥ ¯®ª ¦¥¬, çâ® ¬¨¨¬ã¬ ¬ äãª-æ¨¨ (46)   á ¬®¬ ¤¥«¥ á®®â¢¥âáâ¢ãîâ ¬¥â áâ ¡¨«ì-ë¥ á®áâ®ï¨ï. �®¡áâ¢¥ë¬ § ç¥¨ï¬ (43) N -ç á-â¨ç®£® £ ¬¨«ìâ®¨   á®®â¢¥âáâ¢ãîâ á«¥¤ãîé¨¥á®¡áâ¢¥ë¥ äãªæ¨¨:�i1:::iN (x1; : : : ; xN ) = Asymm('i1(x1) : : : 'iN (xN )) ;(56)£¤¥ 'i(x) ¯à¨ i= 1; : : : ; 2G | á®¡áâ¢¥ë¥ äãªæ¨¨®¤®ç áâ¨ç®£® £ ¬¨«ìâ®¨  , ®â¢¥ç îé¨¥ ¤¢ã¬à áá¬ âà¨¢ ¥¬ë¬ ãà®¢ï¬,   Asymm | ®¯¥à â®à  -â¨á¨¬¬¥âà¨§ æ¨¨ ¯® ¯¥à¥¬¥ë¬ x1; : : : ; xN . �ãª-æ¨¨ 'i(x) ¨ 'j(x) ®àâ®£® «ìë, ¥á«¨ i 6= j . �à®¬¥â®£®, äãªæ¨¨ 'i(x) ¯à¨ i = 1; : : : ; G á®®â¢¥âáâ¢ã-îâ á®áâ®ï¨ï¬ í«¥ªâà®  á í¥à£¨¥© �1 ,   ¯à¨i=G+1; : : : ; 2G íâ¨ äãªæ¨¨ ®â¢¥ç îâ á®áâ®ï¨ï¬á í¥à£¨¥© �2 . � ¦¤®© äãªæ¨¨ (56) á®¯®áâ ¢¨¬ ¡®à ç¨á¥« ni , i= 1; : : : ; 2G :ni(i1; : : : ; iN ) = 2GXs=1 �iis ; (57)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò1 19£¤¥ �ij | á¨¬¢®« �à®¥ª¥à ,   â ª¦¥N1(i1; : : : ; iN ) = GXi=1 ni(i1; : : : ; iN );N2(i1; : : : ; iN ) = 2GXi=G+1ni(i1; : : : ; iN ): (58)�®¡áâ¢¥®¥ § ç¥¨¥, á®®â¢¥âáâ¢ãîé¥¥ äãª-æ¨¨ (56), ¢ëà ¦ ¥âáï ç¥à¥§ (58) ¯® ä®à¬ã«¥ (43).� áá¬®âà¨¬ ®¯¥à â®à, ª®â®àë© ¤¥©áâ¢ã¥â   N -ç á-â¨çë¥ äãªæ¨¨ á«¥¤ãîé¨¬ ®¡à §®¬:( bA�)(x1; : : : ; xN ) == X16a1 6=a2 6=:::6=ak6N A(xa1 ; : : : ; xak)�(x1; : : : ; xN );(59)£¤¥ ç¨á«® k ã¤®¢«¥â¢®àï¥â ãá«®¢¨î 16 k 6N . �¯¥-à â®à bA ï¢«ï¥âáï ç áâë¬ á«ãç ¥¬ k -ç áâ¨ç®£®®¯¥à â®à . � âà¨çë¥ í«¥¬¥âë â ª¨å ®¯¥à â®à®¢  á®¡áâ¢¥ëå äãªæ¨ïå (56) ®¡« ¤ îâ á«¥¤ãîé¨¬¢ ¦ë¬ á¢®©áâ¢®¬:Z : : : Z dx1 : : : dxN��l1:::lN (x1; : : : ; xN )�� � bA�j1:::jN� (x1; : : : ; xN ) = 0; (60)¥á«¨ ¤«ï äãªæ¨© �l1:::lN , �j1:::jN á¯à ¢¥¤«¨¢® ¥-à ¢¥áâ¢®2GXi=1 jni(l1; : : : ; lN )� ni(j1; : : : ; jN )j> 2k: (61)�â® á¢®©áâ¢® á«¥¤ã¥â ¨§ ®àâ®£® «ì®áâ¨ äãªæ¨©'i á à §ë¬¨ ®¬¥à ¬¨ i ¥¯®áà¥¤áâ¢¥® ¨§ à á-á¬®âà¥¨ï ¬ âà¨ç®£® í«¥¬¥â  (60) ¤«ï ®¯¥à â®à ¢¨¤  (59) ¨ äãªæ¨© (56). � á¨«ã ®¯à¥¤¥«¥¨ï (58)á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢®jN1(j1; : : : ; jN )�N1(l1; : : : ; lN )j++ jN2(j1; : : : ; jN )�N2(l1; : : : ; lN )j<< 2GXi=1 jni(l1; : : : ; lN )� ni(j1; : : : ; jN )j; (62)
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