
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò5 7��� 539.23; 539.216.1; 537.311.322����� ����������� ������������� ���� D�2� ���������� ��������� �����.�. �ãª®¢áª¨©, �.�. �à¥¢ç¨ª�) , �.�. � àª®�) , �.�. �¥¬¥­®¢�) ,�.�. �àã­¨­�)(ª ä¥¤à  â¥®à¥â¨ç¥áª®© ä¨§¨ª¨)E-mail: zhukovsk@phys.msu.su� à ¬ª å ¬®¤¥«¨ ¯®â¥­æ¨ «  ­ã«¥¢®£® à ¤¨ãá  à áá¬®âà¥­  § ¤ ç  ® á¢ï§ ­­ëå á®áâ®ï­¨ïåí«¥ªâà®­  ¢ ¯®«¥ ¤¢ãå D0 -æ¥­âà®¢ (¤¢ãåæ¥­âà®¢ ï § ¤ ç ) ¢ ¯®«ã¯à®¢®¤­¨ª®¢®© ª¢ ­â®¢®©­¨â¨ á ¯ à ¡®«¨ç¥áª¨¬ ¯®â¥­æ¨ «®¬ ª®­ä ©­¬¥­â  ¯à¨ ­ «¨ç¨¨ ¯à®¤®«ì­®£® ¬ £­¨â­®£®¯®«ï. �®«ãç¥­ë ãà ¢­¥­¨ï, ®¯¨áë¢ îé¨¥ g - ¨ u-â¥à¬ë, á®®â¢¥âáâ¢ãîé¨¥ á¨¬¬¥âà¨ç­ë¬¨  ­â¨á¨¬¬¥âà¨ç­ë¬ á®áâ®ï­¨ï¬ í«¥ªâà®­ , «®ª «¨§®¢ ­­®£® ­  D�2 -æ¥­âà¥. �áá«¥¤®¢ ­ § ¢¨á¨¬®áâì â¥à¬®¢ ®â ¢¥«¨ç¨­ë ¬ £­¨â­®£® ¯®«ï ¢ ª¢ ­â®¢®© ­¨â¨ á ¯ à ¡®«¨ç¥áª¨¬¯®â¥­æ¨ «®¬ ª®­ä ©­¬¥­â .� ª ¯®ª §ë¢ îâ íªá¯¥à¨¬¥­âë [1], ¢ ­¨§ª®à §-¬¥à­ëå á¨áâ¥¬ å ¯à¨ ®¯à¥¤¥«¥­­ëå ãá«®¢¨ïå ¢®§-¬®¦­ë à¥ ªæ¨¨ â¨¯  D0 + e ! D� , ¢ à¥§ã«ìâ â¥ª®â®àëå ­¥©âà «ì­ë¥ ¬¥«ª¨¥ ¤®­®àë á¢ï§ë¢ îâ ¤®-¯®«­¨â¥«ì­ë© í«¥ªâà®­ á ®¡à §®¢ ­¨¥¬ ¯®¯ã«ïæ¨¨â ª ­ §ë¢ ¥¬ëå D� -á®áâ®ï­¨©. � ª¨¥ á®áâ®ï­¨ï,®£à ­¨ç¥­­ë¥ ¯®â¥­æ¨ «®¬ ª®­ä ©­¬¥­â , ®âªàë-¢ îâ ­®¢ë¥ ¢®§¬®¦­®áâ¨ ¤«ï ¨§ãç¥­¨ï ª®àà¥«ïæ¨-®­­ëå íää¥ªâ®¢ ¢ ­¨§ª®à §¬¥à­ëå á¨áâ¥¬ å [1].� ­ áâ®ïé¥© à ¡®â¥ à áá¬®âà¥­  á¨âã æ¨ï, ª®£¤ ­¥ ¢á¥ D0 -¯®§¨æ¨¨ ¬®£ãâ íää¥ªâ¨¢­® § ¯®«­ïâìáïí«¥ªâà®­­ë¬ ¯¥à¥­®á®¬ ¨§ ¡ àì¥à . � íâ®¬ á«ãç ¥¢ § ¢¨á¨¬®áâ¨ ®â à ááâ®ï­¨ï R ¬¥¦¤ã D0 -æ¥­âà -¬¨ ¢®§¬®¦­® ®¡à §®¢ ­¨¥ ®âà¨æ â¥«ì­®£® ¬®«¥ªã-«ïà­®£® ¨®­  D�2 . �«¥¤ã¥â ®â¬¥â¨âì, çâ® á¨áâ¥¬ ,á®áâ®ïé ï ¨§ á« ¡®á¢ï§ ­­®£® í«¥ªâà®­  ¢ ¯®«¥¤¢ãå ®¤¨­ ª®¢ëå ¯®â¥­æ¨ «ì­ëå æ¥­âà®¢, ¢áâà¥ç -¥âáï â ª¦¥ ¨ ¢ é¥«®ç­®-£ «®¨¤­ëå ªà¨áâ «« å [2].�â® â ª ­ §ë¢ ¥¬ë© M� -æ¥­âà ®ªà áª¨, ª®â®àë©¯à¥¤áâ ¢«ï¥â á®¡®© í«¥ªâà®­ ¢ ¯®«¥ ­¥©âà «ì­®£®M -æ¥­âà  (¤¢  àï¤®¬ à á¯®«®¦¥­­ëå F -æ¥­âà ).� ª ¨§¢¥áâ­® [3, 4], D� -æ¥­âà ï¢«ï¥âáï ¯à®áâ¥©è¥©á¨áâ¥¬®©, ª®â®à ï ¬®¦¥â ¬®¤¥«¨à®¢ âìáï í«¥ªâà®-­®¬ ¢ ¯®«¥ ¯®â¥­æ¨ «  ­ã«¥¢®£® à ¤¨ãá . � ­¥¥[5, 6] ­ ¬¨ ¡ë«® ¯®ª § ­®, çâ® ¬¥â®¤ ¯®â¥­æ¨ « ­ã«¥¢®£® à ¤¨ãá  ¯®§¢®«ï¥â ¯®«ãç¨âì  ­ «¨â¨ç¥áª®¥à¥è¥­¨¥ ¤«ï ¢®«­®¢®© äã­ªæ¨¨ ¨ í­¥à£¨¨ á¢ï§¨«®ª «¨§®¢ ­­®£® ­  D0 -æ¥­âà¥ í«¥ªâà®­ ,   â ª¦¥¨áá«¥¤®¢ âì ¯à¨¬¥á­®¥ ¬ £­¨â®¯®£«®é¥­¨¥ á¢¥â  ¢ª¢ ­â®¢®© ­¨â¨ (��) á ¯ à ¡®«¨ç¥áª¨¬ ¯®â¥­æ¨ «®¬ª®­ä ©­¬¥­â . �®¤¥«¨à®¢ ­¨¥ ®âà¨æ â¥«ì­®£® ¬®-«¥ªã«ïà­®£® ¨®­  D�2 ¨ ¨áá«¥¤®¢ ­¨¥ ¥£® ¬ £­¨â®®¯-â¨ç¥áª¨å á¢®©áâ¢ ¢ �� ¯à¥¤áâ ¢«ï¥â ®â¤¥«ì­ë© ¨­-â¥à¥á. � ª ª ª D�2 -á¨áâ¥¬  ï¢«ï¥âáï á¨¬¬¥âà¨ç­®©®â­®á¨â¥«ì­® ¥¥ æ¥­âà , á®áâ®ï­¨ï í«¥ªâà®­  ¯à¨ä¨ªá¨à®¢ ­­®¬ à ááâ®ï­¨¨ R ¬¥¦¤ã D0 -æ¥­âà ¬¨¤®«¦­ë ¡ëâì «¨¡® á¨¬¬¥âà¨ç­ë¬¨ (g -â¥à¬ë), «¨¡® ­â¨á¨¬¬¥âà¨ç­ë¬¨ (u-â¥à¬ë). �ç¥¢¨¤­®, çâ® à á-

é¥¯«¥­¨¥ g - ¨ u-â¥à¬®¢ (¢ëà®¦¤¥­­ëå ¯à¨ ¡®«ì-è¨å R) ¡ã¤¥â ®¯à¥¤¥«ïâìáï ¢¥«¨ç¨­®© R ¨ ª ªá«¥¤áâ¢¨¥ ¯®­¨¦¥­¨ï à §¬¥à­®áâ¨ ¯ à ¬¥âà ¬¨ ��.� ¤àã£®© áâ®à®­ë, ¯à¨«®¦¥­­®¥ ¢¤®«ì ®á¨ �� ¬ £-­¨â­®¥ ¯®«¥ ¨£à ¥â à®«ì ¢ àì¨àã¥¬®£® ¯ à ¬¥âà ,¯®áà¥¤áâ¢®¬ ª®â®à®£® ¬®¦­® ¨§¬¥­ïâì £¥®¬¥âà¨ç¥-áª¨© ª®­ä ©­¬¥­â á¨áâ¥¬ë ¨, á«¥¤®¢ â¥«ì­®, ã¯à ¢-«ïâì ª ª ¢¥«¨ç¨­®© à áé¥¯«¥­¨ï, â ª ¨ í­¥à£¨ï¬¨®¯â¨ç¥áª¨å ¯¥à¥å®¤®¢ [6].�¥«ì ­ áâ®ïé¥© à ¡®âë á®áâ®¨â ¢ â®¬, çâ®¡ë ¢à ¬ª å ¬®¤¥«¨ ¯®â¥­æ¨ «  ­ã«¥¢®£® à ¤¨ãá  ¯à®á«¥-¤¨âì §  í¢®«îæ¨¥© â¥à¬®¢ á ¨§¬¥­¥­¨¥¬ ¢¥«¨ç¨­ë¯à®¤®«ì­®£® ¬ £­¨â­®£® ¯®«ï.�à¥¤¯®« £ ¥âáï, çâ® �� ¨¬¥¥â ä®à¬ã ªàã£«®£®æ¨«¨­¤à , à ¤¨ãá ®á­®¢ ­¨ï L ª®â®à®£® §­ ç¨â¥«ì-­® ¬¥­ìè¥ ¥£® ¤«¨­ë Lz (L� Lz ). �«ï ®¯¨á ­¨ï®¤­®í«¥ªâà®­­ëå á®áâ®ï­¨© ¢ �� ¨á¯®«ì§ã¥âáï ¯ -à ¡®«¨ç¥áª¨© ¯®â¥­æ¨ « ª®­ä ©­¬¥­â :V (�) = m�2 !20�2; (1)£¤¥ � 6 L; �; �; z | æ¨«¨­¤à¨ç¥áª¨¥ ª®®à¤¨­ âë;m� | íää¥ªâ¨¢­ ï ¬ áá  í«¥ªâà®­ ; !0 | å à ª-â¥à­ ï ç áâ®â  ã¤¥à¦¨¢ îé¥£® ¯®â¥­æ¨ «  ��.�¥ªâ®à­ë© ¯®â¥­æ¨ « ¯à®¤®«ì­®£® ¯® ®â­®-è¥­¨î ª ®á¨ �� ¬ £­¨â­®£® ¯®«ï A (r) ¢ë-¡¨à ¥âáï ¢ á¨¬¬¥âà¨ç­®© ª «¨¡à®¢ª¥ â ª, çâ®A= (�yB=2; xB=2; 0) . �«ï ­¥ ¢®§¬ãé¥­­ëå ¯à¨¬¥-áï¬¨ ®¤­®í«¥ªâà®­­ëå á®áâ®ï­¨© ¢ ¯à®¤®«ì­®¬ ¬ £-­¨â­®¬ ¯®«¥ [6] £ ¬¨«ìâ®­¨ ­ ¢ ¢ë¡à ­­®© ¬®¤¥«¨(¢ æ¨«¨­¤à¨ç¥áª®© á¨áâ¥¬¥ ª®®à¤¨­ â) ¨¬¥¥â ¢¨¤Ĥ =� ~22m� �1� @@� �� @@��+ 1�2 @2@�2��� i~!B2 @@� + m�2 �!20 + !2B4 � �2 + Ĥz; (2)£¤¥ !B = jejB=m� | æ¨ª«®âà®­­ ï ç áâ®â ; e |§ àï¤ í«¥ªâà®­ ; Ĥz = ��~2= (2m�)� @2=@z2 .�) � ä¥¤à  ä¨§¨ª¨ �¥­§¥­áª®£® £®áã¤ àáâ¢¥­­®£® ã­¨¢¥àá¨â¥â , physics@diamond.stup.ac.ru.



8 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò5�®£¤  á¯¥ªâà £ ¬¨«ìâ®­¨ ­  (2) § ¯¨è¥âáï ª ª [7]En;m;k = ~!Bm2 +~!0s1 + !2B4!20 (2n+ jmj+1)+~2k22m� ;(3)	n;m;k (�; �; z) = 12�a1 � n!(n+ jmj)!�1=2� �22a21�jmj=2�� exp�� �24a21�Ljmjn � �22a21� exp (im�) exp (ikz) ;(4)£¤¥ n = 0; 1; 2; : : : | ª¢ ­â®¢®¥ ç¨á«®, á®®â¢¥â-áâ¢ãîé¥¥ ãà®¢­ï¬ � ­¤ ã; m = 0;�1;�2; : : : |¬ £­¨â­®¥ ª¢ ­â®¢®¥ ç¨á«®; k | ¯à®¥ªæ¨ï ª¢ -§¨¢®«­®¢®£® ¢¥ªâ®à  í«¥ªâà®­  ¢ �� ­  ®áìOZ ; a21 = a2=�2q1 + a4= �4a4B�� ; a =p~= (m�!0) ;aB = p~= (m�!B) | ¬ £­¨â­ ï ¤«¨­ ; Lsn (x) |¯®«¨­®¬ë � £¥àà  [8].�«¥¤ã¥â ®â¬¥â¨âì, çâ® ¢ ¨á¯®«ì§®¢ ­­®¬ §¤¥áì¯à¨¡«¨¦¥­¨¨  ¬¯«¨âã¤  ¯®â¥­æ¨ «  �� U0 ï¢-«ï¥âáï í¬¯¨à¨ç¥áª¨¬ ¯ à ¬¥âà®¬ ¨, á«¥¤®¢ â¥«ì-­®, ¢ëà ¦¥­¨ï (3) ¨ (4) á¯à ¢¥¤«¨¢ë, ª®£¤ U0q1 +!2B= �4!20�= (~!0)� 1 , £¤¥ U0 =m�!20L2=2 .�¢ãåæ¥­âà®¢®© ¯®â¥­æ¨ « ¬®¤¥«¨àã¥âáï áã¯¥à¯®-§¨æ¨¥© ¯®â¥­æ¨ «®¢ ­ã«¥¢®£® à ¤¨ãá  ¬®é­®áâìî
i = 2�~2= (�im�) ; i= 1; 2 :V� (r;R1;R2) = 2Xi=1 
i� (r�Ri) [1 + (r�Ri)rr];(5)£¤¥ Ri = (�i; �i; zi) | ª®®à¤¨­ âë D0 -æ¥­âà®¢;�i ®¯à¥¤¥«ï¥âáï í­¥à£¨¥© Ei í«¥ªâà®­­®£® «®ª -«¨§®¢ ­­®£® á®áâ®ï­¨ï ­  íâ¨å ¦¥ D� -æ¥­âà å ¢¬ áá¨¢­®¬ ¯®«ã¯à®¢®¤­¨ª¥.�®«­®¢ ï äã­ªæ¨ï í«¥ªâà®­  	� (r;R1;R2) , «®-ª «¨§®¢ ­­®£® ­  D�2 -æ¥­âà¥, ã¤®¢«¥â¢®àï¥â ãà ¢-­¥­¨î �¨¯¯¬ ­ {�¢¨­£¥à  ¤«ï á¢ï§ ­­®£® á®áâ®ï-­¨ï: 	� (r;R1;R2) = Z dr1G (r; r1;E�)��V� (r1;R1;R2) 	� (r1;R1;R2) ; (6)£¤¥ G (r; r1;E�) | ®¤­®í«¥ªâà®­­ ï äã­ªæ¨ï �à¨­ ,á®®â¢¥âáâ¢ãîé ï ¨áâ®ç­¨ªã ¢ â®çª¥ r1 , ¨ í­¥à£¨¨E� = �~2�2= (2m�) (E� | í­¥à£¨ï á¢ï§ ­­®£® á®-áâ®ï­¨ï í«¥ªâà®­  ¢ ¯®«¥ D0 -æ¥­âà®¢ ¯à¨ ­ «¨ç¨¨¯à®¤®«ì­®£® ¬ £­¨â­®£® ¯®«ï, ®âáç¨âë¢ ¥¬ ï ®â ¤­ ¤¢ã¬¥à­®© ®áæ¨««ïâ®à­®© ï¬ë):G (r; r1;E�) = 1Z�1 d�kL2��Xn;m 	�n;m;k (r1) 	n;m;k (r)E� �En;m;k :(7)

�®¤áâ ¢«ïï (5) ¢ (6), ¯®«ãç¨¬	� (r;R1;R2) == 
1G (r;R1;E�)�T̂1	�� (R1;R1;R2)++ 
2G (r;R2;E�)�T̂2	�� (R2;R1;R2) ; (8)£¤¥ T̂i = limr!Ri [1 + (r�Ri)rr] : (9)�à¨¬¥­ïï ¯®á«¥¤®¢ â¥«ì­® ®¯¥à æ¨î (9) ª ®¡¥¨¬ç áâï¬ á®®â­®è¥­¨ï (8), ¯®«ãç¨¬ á¨áâ¥¬ã  «£¥¡à ¨-ç¥áª¨å ãà ¢­¥­¨© ¢¨¤ 8<:c1 = 
1a11c1 + 
2a12c2;c2 = 
1a21c1 + 
2a22c2: (10)�¤¥áì c1 = �T̂1	�� (R1;R1;R2) ;c2 = �T̂2	�� (R2;R1;R2) ;ai;j = �T̂i	�� (Ri;Rj ;E�) ; i; j = 1; 2:�áª«îç ï ¨§ á¨áâ¥¬ë (10) ª®íää¨æ¨¥­âë ci , á®-¤¥à¦ é¨¥ ­¥¨§¢¥áâ­ãî äã­ªæ¨î, ¯®«ãç¨¬ ãà ¢­¥-­¨¥, ®¯à¥¤¥«ïîé¥¥ § ¢¨á¨¬®áâì í­¥à£¨¨ á¢ï§ ­­®£®á®áâ®ï­¨ï E� í«¥ªâà®­  ­  D�2 -æ¥­âà¥ ®â ª®®à¤¨­ âD0 -æ¥­âà®¢, ¯ à ¬¥âà®¢ �� ¨ ¢¥«¨ç¨­ë ¬ £­¨â­®£®¯®«ï:
1a11 + 
2a22 � 1 = 
1
2 (a11a22 � a12a21) : (11)� á«ãç ¥, ª®£¤  
1 = 
2 = 
 , ãà ¢­¥­¨¥ (11)à á¯ ¤ ¥âáï ­  ¤¢  ãà ¢­¥­¨ï, ®¯à¥¤¥«ïîé¨¥ á¨¬-¬¥âà¨ç­®¥ (g -â¥à¬) ¨  ­â¨á¨¬¬¥âà¨ç­®¥ (u-â¥à¬)á®áâ®ï­¨ï í«¥ªâà®­  á®®â¢¥âáâ¢¥­­®:
a11 = 1� 
a12 (c1 = c2); (12)
a11 = 1+ 
a12 (c1 =�c2): (13)�ç¨âë¢ ï ï¢­ë© ¢¨¤ ®¤­®í«¥ªâà®­­®© äã­ªæ¨¨�à¨­  ¢ æ¨«¨­¤à¨ç¥áª®© á¨áâ¥¬¥ ª®®à¤¨­ â [5]G (�; �; z; �i; �i; zi;E�) =�~2�23�3=2Eda3dm��1=2��1��( 1Z0 1pt exp ������2 +w� t+ (z � zi)24�a2dt ����2w (1� exp(�2wt))�1�� exp"���2i � �2�w(1 + exp(�2wt))4�a2d(1� exp(�2wt)) #�� exp�12 �exp hi(�� �i)� �a��2ti++exp h�i(�� �i) + �a��2ti� �i�w exp(�wt)�a2d(1� exp(�2wt))�



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò5 9�1t exp ��(�� �i)2w4�a2dt ��dt++2p�� ad �(�� �i)2w+ (z � zi)2��1=2�� exp"�s(��2 +w) (�� �i)2w+ (z � zi)2�a2d #) (14)¨ ¯à¨­¨¬ ï ¢® ¢­¨¬ ­¨¥, çâ® D0 -æ¥­âàë à á¯®«®¦¥-­ë ­  ®á¨ �� Ri = (0; 0; zi) , ãà ¢­¥­¨ï (12) ¨ (13)¬®¦­® ¯à¥¤áâ ¢¨âì ¢ á«¥¤ãîé¥¬ ¢¨¤¥:1p�� 1Z0 dtpt exp �� ���2 +w� t��� �1t � 2w(1� exp(�2wt))�1����1� exp��R�124�t��+2p�2 + ��1w� 2�i ==�2p��R�12 exp"�R�12s��2 +w� # ; (15)
£¤¥ §­ ª <+> ®â­®á¨âáï ª á¨¬¬¥âà¨ç­ë¬ (g -â¥à¬),  §­ ª <�> | ª  ­â¨á¨¬¬¥âà¨ç­ë¬ (u-â¥à¬) á®áâ®ï-­¨ï¬;�2 = jE�j=Ed; � = L�=�4pU0� ; L� = 2L=ad;U�0 = U0=Ed; �2i = jEij=Ed; w =p1 + �2a��4;R�12 =R12=ad; R12 = jz1 � z2j;a� = aB=ad; ad ¨ Ed | íää¥ªâ¨¢­ë© ¡®à®¢áª¨©à ¤¨ãá ¨ íää¥ªâ¨¢­ ï ¡®à®¢áª ï í­¥à£¨ï á®®â¢¥â-áâ¢¥­­®.� ¢¨á¨¬®áâì â¥à¬®¢ ®â ¢¥«¨ç¨­ë ¬ £­¨â­®£® ¯®-«ï B ¢ �� ­  ®á­®¢¥ InSb, ¯®«ãç¥­­ ï á ¯®¬®-éìî ãà ¢­¥­¨ï (15), ¯®ª § ­  ­  à¨á. 1 ¤«ï á«ãç ïE� < 0 .�à¨ íâ®¬ ¡ë«® ãçâ¥­®, çâ® ¨§-§  ­ «¨ç¨ï ª¢ ­-â®¢®£® à §¬¥à­®£® íää¥ªâ  í­¥à£¨î á¢ï§¨ «®ª «¨-§®¢ ­­®£® ­  D�2 -æ¥­âà¥ í«¥ªâà®­  E(QW )� ¢ ��­¥®¡å®¤¨¬® ®¯à¥¤¥«¨âì ª ª [5]E(QW )� =(E0;0 + jE�j; E� < 0;E0;0 � jE�j; E� > 0; (16)£¤¥ E0;0 = ~!0q1 +!2B= �4!20� .�§ à¨á. 1 ¢¨¤­®, çâ® ¢ á«ãç ¥ g -â¥à¬  (ªà¨¢ ï 1)jE(QW )� j ! 1 ¯à¨ R�12 ! 0 , â. ¥. ­ ¡«î¤ ¥âáï á¢®¥-®¡à §­®¥ <¯ ¤¥­¨¥ ­  æ¥­âà> [2]. � ¯à®â¨¢, ã á®áâ®-ï­¨ï á ¬¥­ìè¥© í­¥à£¨¥© á¢ï§¨ (u-â¥à¬) (ªà¨¢ ï 2)jE(QW )� j ã¬¥­ìè ¥âáï ¯à¨ R�12 ! 0 . � ª¨¬ ®¡à §®¬,á ã¬¥­ìè¥­¨¥¬ R�12 ¢®§­¨ª ¥â à áé¥¯«¥­¨¥ ¬¥¦¤ã¢ëà®¦¤¥­­ë¬¨ ¯à¨ R�12 > 1 g - ¨ u-â¥à¬ ¬¨.

���������	
��
��¨á. 1. � ¢¨á¨¬®áâì í­¥à£¨¨ á¢ï§¨ í«¥ªâà®­  ®â à ááâ®ï-­¨ï ¬¥¦¤ã D0 -æ¥­âà ¬¨ ¯à¨ L = 65 ­¬, U0 = 0:1 í�,El = 0:01 í�: 1 | g -â¥à¬, B = 0 ; 2 | u -â¥à¬, B = 0 ;3 | g -â¥à¬, B = 10 �«; 4 | u -â¥à¬, B = 10 �«;5 | g -â¥à¬, B = 20 �«; 6 | u -â¥à¬, B = 20 �«�  à¨á. 1 ¢¨¤­  â ª¦¥ í¢®«îæ¨ï g - ¨ u-â¥à¬®¢ á¨§¬¥­¥­¨¥¬ ¢¥«¨ç¨­ë ¬ £­¨â­®£® ¯®«ï (áà. ªà¨¢ë¥1, 2 ¨ 5, 6): á à®áâ®¬ ¢¥«¨ç¨­ë ¬ £­¨â­®£® ¯®«ïí­¥à£¨ï á¢ï§¨ D�2 -æ¥­âà  ¢®§à áâ ¥â, ¯à¨ç¥¬ ãá«®-¢¨ï áãé¥áâ¢®¢ ­¨ï g -á®áâ®ï­¨ï áâ ­®¢ïâáï ¡®«¥¥¦¥áâª¨¬¨ (áà. ªà¨¢ë¥ 1 ¨ 5). �  à¨á. 2 ¯à¨¢¥¤¥­ § ¢¨á¨¬®áâì à áé¥¯«¥­¨ï jE�g � E�uj ¬¥¦¤ã g - ¨u-â¥à¬ ¬¨ ®â ¢¥«¨ç¨­ë ¬ £­¨â­®£® ¯®«ï. � «¨ç¨¥çã¢áâ¢¨â¥«ì­®áâ¨ à áé¥¯«¥­¨ï ª ¬ £­¨â­®¬ã ¯®«î¢ ¦­® ¤«ï íªá¯¥à¨¬¥­â «ì­®£® ¨§ãç¥­¨ï áâàãªâãàë¯®«®áë ¯®£«®é¥­¨ï, ¢®§­¨ª îé¥© ¨§-§  í«¥ªâà®­-­ëå ¯¥à¥å®¤®¢ ¬¥¦¤ã g - ¨ u-á®áâ®ï­¨ï¬¨ D�2 -æ¥­-âà . � £­¨â­®¥ ¯®«¥ ®ª §ë¢ ¥â, â ª¨¬ ®¡à §®¬,áâ ¡¨«¨§¨àãîé¥¥ ¤¥©áâ¢¨¥ ­  D�2 -á®áâ®ï­¨ï ¢ ��.�®§¬®¦­®áâì ã¯à ¢«¥­¨ï í­¥à£¨ï¬¨ ®¯â¨ç¥áª¨å ¯¥-à¥å®¤®¢ ¢ ¬ £­¨â­®¬ ¯®«¥ ¯à¥¤áâ ¢«ï¥â ¨­â¥à¥á ¤«ïâ¥å­®«®£¨¨ « §¥à­ëå áâàãªâãà,   â ª¦¥ ä®â®¯à¨¥¬-­¨ª®¢ á ã¯à ¢«ï¥¬®© çã¢áâ¢¨â¥«ì­®áâìî ¢ ®¡« áâ¨¯à¨¬¥á­®£® ¯®£«®é¥­¨ï á¢¥â .
����������¨á. 2. � ¢¨á¨¬®áâì à áé¥¯«¥­¨ï ¬¥¦¤ã g - ¨ u -â¥à¬ ¬¨®â ¢¥«¨ç¨­ë ¬ £­¨â­®£® ¯®«ï ¯à¨ L= 65 ­¬, U0 = 0:1 í�,El = 0:01 í�, R�12 = 0:25
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