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�â®¡ë ®¯¨á âì á®¡ëâ¨ï ¢ á¨áâ¥¬¥, á®áâ®ïé¥© ¨§ ¬®£¨å ç áâ¨æ,  ¯à¨¬¥à, N

í«¥ªâà®®¢,M ¯à®â®®¢, ... ã¦®

1) ¢ë¡à âì ®¯¥à â®àë Q̂e, Q̂p,... , á®®â¢¥áâ¢ãîé¨¥ ¤¨ ¬¨ç¥áª¨¬ ¯¥à¥¬¥ë¬

á¨áâ¥¬ë;

2) ãâ®ç¨âì áâàãªâãàã £¨«ì¡¥àâ®¢®£® ¯à®áâà áâ¢ , ¢ ª®â®à®¬ ¤¥©áâ¢ãîâ íâ¨

®¯¥à â®àë.

Ǳ®ïá¨¬, çâ® íâ® ®§ ç ¥â. Ǳà¥¤¯®«®¦¨¬, çâ® ¬ë ¨¬¥¥¬ ¤¥«® á á¨áâ¥¬®© ¨§ N í«¥ª-

âà®®¢. �®¦® ®¯à¥¤¥«¨âì ¯à®áâà áâ¢® á®áâ®ï¨© â ª®© á¨áâ¥¬ë ª ª á®¢®ªã¯®áâì

ª¢ ¤à â¨ç® ¨â¥£à¨àã¥¬ëå äãªæ¨© 	(q1; :::; qN ):

H = f	(q1; :::; qN);
Z
dq1:::dqN j	(q1; :::; qn)j2 � 1g

á® áª «ïàë¬ ¯à®¨§¢¥¤¥¨¥¬

< 	1j	2 > =

Z
dq	�1(q)	2(q):

�¤ ª®, â ª®¥ ®¯à¥¤¥«¥¨¥ ¢ë§ë¢ ¥â á«¥¤ãîé¨© ¢®¯à®á: ¥á«¨ ã  á ¥â ª ª®©-«¨¡®

¯à¨ç¨ë ¤«ï ¢ë¡®à  â®£® ¨«¨ ¨®£® ¯®àï¤ª  ¢ ã¬¥à æ¨¨ í«¥ªâà®®¢, â® § ¤ ¢ äãª-

æ¨î 	(q1; :::; qN), ¬ë ¢ ®¡é¥¬ á«ãç ¥ ®¯à¥¤¥«ï¥¬ N ! äãªæ¨©, ¯®«ãç îé¨åáï ¨§ ¯¥à-

¢® ç «ì®© ¯®á«¥ ¯¥à¥áâ ®¢®ª ¯¥à¥¬¥ëå q1; :::; qN . � ªãî ¦¥ äãªæ¨î á«¥¤ã¥â

¢ë¡à âì?

�  íâ®â ¢®¯à®á ¢ 1925 £®¤ã, ¥é¥ ¤® ®âªàëâ¨ï � ©§¥¡¥à£ , ®â¢¥â¨« Ǳ ã«¨, áä®à-

¬ã«¨à®¢ ¢ ¯à¨æ¨¯ ¨áª«îç¥¨ï. Ǳ®áª®«ìªã ¢ â® ¢à¥¬ï ¥é¥ ¥ ¡ë«® ¯®ïâ¨© ®¯¥-

à â®à®¢, ¢¥ªâ®à®¢ á®áâ®ï¨ï, ... Ǳ ã«¨ £®¢®à¨«   ï§ëª¥ ª¢ â®¢ëå ç¨á¥«. � ¬

ã¤®¡¥¥ £®¢®à¨âì ® ¯à¨æ¨¯¥ ¨áª«îç¥¨ï ¢ â¥à¬¨ å ãá«®¢¨©, ª®â®àë¬ ¤®«¦  ã¤®-

¢«¥â¢®àïâì äãªæ¨ï 	(q1; :::; qN ).

Ǳà®áâà áâ¢® á®áâ®ï¨© á¨áâ¥¬ë N ®¡à §ãîâ ¯®«®áâìî  â¨á¨¬¬¥âà¨çë¥

¢®«®¢ë¥ äãªæ¨¨ 	(q1; :::; qN ), ã¤®¢«¥â¢®àïîé¨¥ á®®âè¥¨ï¬

	(q1; :::; qi; :::; qj ; :::; qN) = � 	(q1; :::; qj ; :::; qi; :::; qN)

¤«ï «î¡®© ¯ àë ¯¥à¥¬¥ëå qi, qj .

� áá¬®âà¨¬ á«ãç © ¤¢ãå í«¥ªâà®®¢. Ǳãáâì f�a(q)g | ¡ §¨á ¢ ¯à®áâà áâ¢¥

á®áâ®ï¨© ®¤®£® í«¥ªâà® . Ǳà®¨§¢®«ìë© ¢¥ªâ®à á®áâ®ï¨ï á¨áâ¥¬ë ¨§ ¤¢ãå í«¥ª-

âà®®¢ ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ä®à¬¥

	(q1; q2) =
X

a1;a2

�a1(q1)�a2(q2)Ca1a2
:

Ǳ¥à¥¬¥ ï q ¢ª«îç ¥â ¢ á¥¡ï ¯à®áâà áâ¢¥ãî ç áâì, ~r ¨ ¯à¨¨¬ îéãî ¤¢  § ç¥-

¨ï á¯¨®¢ãî ¯¥à¥¬¥ãî � = �1. �à¥¤¨ ¡ §¨á®¢ �a(q) ¥áâì äãªæ¨¨, à á¯ ¤ îé¨¥áï
  ¯à®¨§¢¥¤¥¨ï

�(q) = �(~r)�(�):
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�¯¨®¢ãî äãªæ¨î, ¢ á¢®î ®ç¥à¥¤ì, ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ä®à¬¥

�(�) = b1�(�) + b2�(�);

¯®á«¥ ç¥£® äãªæ¨ï 	 ¯à¨¬¥â ¢¨¤

	(q1; q2) = f++(~r1; ~r2)�(�1)�(�2) + f+�(~r1; ~r2)�(�1)�(�2) +

f�+(~r1; ~r2)�(�1)�(�2) + f��(~r1; ~r2)�(�1)�(�2):

�á«¨ äãªæ¨ï 	  â¨á¨¬¬¥âà¨ç  ¯® ¯¥à¥¬¥ë¬ q, â® äãªæ¨¨ f â ª®¢ë, çâ®

f++(2; 1) = �f++(1; 2); f+�(2; 1) = �f�+(1; 2);

f�+(2; 1) = �f+�(1; 2); f��(2; 1) = �f��(1; 2):
�§ ¯à®¨§¢¥¤¥¨© �� â ª¦¥ ¬®¦® ¯®áâà®¨âì á¨¬¬¥âà¨çë¥ ¨  â¨á¨¬¬¥âà¨çë¥ ª®¬-

¡¨ æ¨¨

�11(�1; �2) = �(�1)�(�2);

�10(�1; �2) =
1p
2
(�(�1)�(�2) + �(�2)�(�1));

�1;�1(�1; �2) = �(�1)�(�2);

�00(�1; �2) =
1p
2
(�(�1)�(�2) � (�(�2)�(�1));

� §«®¦¥¨¥ 	(q1; q2) ¯® äãªæ¨ï¬ � ¨¬¥¥â ¢¨¤

	(q1; q2) = f++(~r1; ~r2)�11(�1; �2) +

1p
2
(f+�(~r1; ~r2) + f�+(~r1; ~r2))�10(�1; �2) +

f��(~r1; ~r2)�1;�1(�1; �2) +
1p
2
(f+�(~r1; ~r2) � f�+(~r1; ~r2))�00(�1; �2):

� íâ®¬ à §«®¦¥¨¨ ª ¦¤®¥ á« £ ¥¬®¥ á®áâ®¨â ¨§ ¯à®¨§¢¥¤¥¨ï á®¬®¦¨â¥«¥© ®¯à¥-

¤¥«¥®© á¨¬¬¥âà¨¨. �ãªæ¨¨ �s�(�1; �2) | íâ® á®¡áâ¢¥ë¥ ¢¥ªâ®àë ®¯¥à â®à®¢

ª¢ ¤à â  ¯®«®£® á¯¨  ¨ ¯à®¥ªæ¨¨ ¯®«®£® á¯¨    ®áì 0z:

(~S2�1�)(�1; �2) = 2�1�(�1; �2); (~S3�1�)(�1; �2) = �(~S3�1�(�1; �2);

(~S2�00)(�1; �2) = 0; (~S3�00)(�1; �2) = 0:

�à¨ ¢¥ªâ®à  �1�(�1; �2) ¯à¨ ¤«¥¦ â âà¨¯«¥â®¬ã á®áâ®ï¨î,   ¢¥ªâ®à �00(�1; �2)

| á¨£«¥â®¬ã. �áâ¥áâ¢¥® ¢®§¨ª îâ ®¡®§ ç¥¨ï

�1�(�1; �2) = 3��(�1; �2); �00(�1; �2) = 1�0(�1; �2);
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�â  â¥à¬¨®«®£¨ï ¯¥à¥®á¨âáï ¨   ¯¥à¢® ç «ìë© ¢¥ªâ®à 	. �ãªæ¨î 	(q1; q2)

¬®¦® ¯à¥¤áâ ¢¨âì ¢ ä®à¬¥

	(q1; q2) =
X

�

fa�(~r1; ~r2)
3��(�1; �2) + fs0(~r1; ~r2)

1�0(�1; �2):

�®¢®àïâ, çâ® âà¨ ¯¥à¢ë¥ äãªæ¨¨ á®®â¢¥âá¢ãîâ âà¨¯«¥â®¬ã, ç¥â¢¥àâ ï | á¨-

£«¥â®¬ã á®áâ®ï¨ï¬.

� ©¤¥¬ ®á®¢®¥ á®áâ®ï¨¥ á¨áâ¥¬ë ¨§ ¤¢ãå í«¥ªâà®®¢. Ǳà¥¤¯®«®¦¨¬, çâ® £ -

¬¨«ìâ®¨  á¨áâ¥¬ë à ¢¥

Ĥ = Ĥ0 + V (1; 2);

£¤¥

Ĥ0 = ĥ(1) + ĥ(2);

  ®¯¥à â®à

ĥ =
1

2m
~p2 + V (r);

¯à¥¤áâ ¢«ï¥â á®¡®© í¥à£¨î í«¥ªâà®  ¢ § ¤ ®¬ ¢¥è¥¬ ¯®«¥,   ¯®â¥æ¨ «

V (1; 2) = V (~r1; ~r1) =
e2

j~r1 � ~r2j �

íà£¨î ®ââ «ª¨¢ ¨ï í«¥ªâà®®¢. Ǳ®áª®«ìªã £ ¬¨«ìâ®¨  ¥ á®¤¥à¦¨â á¯¨®¢ëå

¯¥à¥¬¥ëå, â® äãªæ¨î 	(q1; q2) | à¥è¥¨¥ ãà ¢¥¨ï

(Ĥ	)(q1; q2) = 	(q1; q2)E �

¬®¦® ¯à¥¤áâ ¢¨âì ª ª ¯à®¨§¢¥¤¥¨¥ ª®®à¤¨ â®© ¨ á¯¨®¢®© äãªæ¨©:

	(q1; q2) = �(~r1; ~r2)�(�1; �2):

� íâ®¬ á«ãç ¥ ¬®¦® £®¢®à¨âì (¥áª®«ìª® ª®á®ï§ëç®) ® ª®®à¤¨ â®¬ ¨ á¯¨®-

¢®¬ á®áâ®ï¨ïå ¯® ®â¤¥«ì®áâ¨. Ǳ®áª®«ìªã £ ¬¨«ìâ®¨  á¨áâ¥¬ë á®¤¥à¦¨â «¨èì

ª®®à¤¨ âë¥ ¯¥à¥¬¥ë¥, ¬®¦® ¤ã¬ âì, çâ® ãà®¢¨ í¥à£¨¨ ¡ã¤ãâ ®¤¨ ª®¢ë¬¨

¤«ï ¢á¥å á¯¨®¢ëå á®áâ®ï¨©. �¤ ª®, íâ® ¯à¥¤¯®«®¦¥¨¥ ®ª §ë¢ ¥âáï ¥¢¥àë¬.

Ǳ®áª®«ìªã £ ¬¨«ìâ®¨  á¨áâ¥¬ë | á¨¬¬¥âà¨ç ï äãªæ¨ï ª®®à¤¨ â, â® ¥£® á®¡-

áâ¢¥ë¬¨ äãªæ¨ï¬¨ ¬®£ãâ ¡ëâì ª ª á¨¬¬¥âà¨ç ï, â ª ¨  â¨á¨¬¬¥âà¨ç ï äãª-

æ¨ï:

�s(~r1; ~r2) = �s(~r2; ~r1);

�a(~r1; ~r2) = � �a(~r2; ~r1):

� ¬¥â¨¬, çâ® ãà ¢¥¨¥

Ĥ0�(~r1; ~r2) = E�(~r1; ~r2)
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¤®¯ãáª ¥â à¥è¥¨¥

�(~r1; ~r2) = u(~r1)w(~r2):

�á«¨ ¯®â¥æ¨ « ¢§ ¨¬®¤¥©áâ¢¨ï ¬®¦® áç¨â âì ¬ «®© ¤®¡ ¢ª®© ª ®¯¥à â®àã Ĥ0, â®

¢¥ªâ®à áâ æ¨® à®£® á®áâ®ï¨ï á¨áâ¥¬ë ¬®¦® áç¨â âì ¡«¨§ª¨¬ ª ®¤®¬ã ¨§ ¢¥ªâ®-

à®¢

�s(~r1; ~r2) = Cs(u(~r1)w(~r2) + u(~r1)w(~r2));

�a(~r1; ~r2) = Ca(u(~r1)w(~r2) � u(~r1)w(~r2)):

�á«¨ äãªæ¨¨ u ¨ w ®à¬¨à®¢ ë   ¥¤¨¨æã, â® ®à¬¨àãîé¨¥ ¬®¦¨â¥«¨ Cs ¨ Ca

à ¢ë

Cs =
1p

2(1 + C)
;

Ca =
1p

2(1� C)
;

£¤¥

C = j
Z
u(~r)

�
w(~r)d~rj2:

�à¥¤¨¥ § ç¥¨ï í¥à£¨¨ ¢ íâ¨å á®áâ®ï¨ïå à ¢ë

Es =
E +A

1 + C
; Ea =

E �A

1 � C
:

�¥«¨ç¨ã

A =

Z
u�(~r1)w

�(~r2)V (~r1; ~r2)w(~r1)u(~r2)d~r1d~r2

 §ë¢ îâ ®¡¬¥ë¬ ¨â¥£à «®¬. �®«ì â ª¨å ¢¥«¨ç¨ ¢ â¥®à¨¨ ¢¯¥à¢ë¥ ¢ëïá¨«

� ©§¥¡¥à£. � ª®®¯à¥¤¥«¥®áâì ¢¥«¨ç¨ë A ¤®ª § âì âàã¤®. �¤ ª®, ¥á«¨ äãª-

æ¨¨ u ¨ w § ª®®¯à¥¤¥«¥ë, â® á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢® A > 0. Ǳ®ª  ¥ ãç¨âë¢ ¥âáï

¢§ ¨¬®¤¥©áâ¢¨¥ ¬¥¦¤ã í«¥ªâà® ¬¨, § ç¥¨¥ í¥à£¨¨ ®¯à¥¤¥«ï¥âáï «¨èì áà¥¤¨¬¨

à ááâ®ï¨ï¬¨ í«¥ªâà®®¢ ®â ï¤à . �§ ¨¬®¤¥©áâ¢¨ï í«¥ªâà®®¢ ¨§¬¥ï¥â í¥à£¨î á¨-

áâ¥¬ë. �â®¡ë ã¬¥ìè¨âì í¥à£¨î ®ââ «ª¨¢ ¨ï í«¥ªâà®ë ¤®«¦ë  å®¤¨âìáï ¢

â ª®¬ á®áâ®ï¨¨, ¯à¨ ª®â®à®¬ áà¥¤¥¥ à ááâ®ï¨¥ ¬¥¦¤ã í«¥ªâà® ¬¨ ¬ ªá¨¬ «ì®.

�â®¬ã âà¥¡®¢ ¨î ®â¢¥ç ¥â á®áâ®ï¨¥, á®®â¢¥âáâ¢ãîé¥¥  â¨á¨¬¬¥âà¨ç®© ¢®«®-

¢®© äãªæ¨¨. �¨¬¬¥âà¨ï ¢®«®¢®© äãªæ¨¨ | á¢®©áâ¢®, ª®â®à®¥ ¯à ªâ¨ç¥áª¨ ¥-

¢®§¬®¦® ¯à®¢¥à¨âì. Ǳ®íâ®¬ã ¢ ª ç¥áâ¢¥ å à ªâ¥à¨áâ¨ª¨ á®áâ®ï¨ï á  ¨¬¥ìè¥©

í¥à£¨¥© ã¤®¡® ¢§ïâì á¯¨®¢ãî ¢®«®¢ãî äãªæ¨î. Ǳà¨ ¬ ªá¨¬ «ì®  â¨á¨¬¬¥-

âà¨ç®© ª®®à¤¨ â®© ¢®«®¢®© äãªæ¨¨ ¤®«¦  ¡ëâì ¬ ªá¨¬ «ì® á¨¬¬¥âà¨ç®©.

� á«ãç ¥ ¤¢ãå í«¥ªâà®®¢ | íâ® ¯à®áâ® á¨¬¬¥âà¨ç ï äãªæ¨ï. �© ®â¢¥ç ¥â § -

ç¥¨¥ ¯®«®£® á¯¨ , à ¢®¥ ¥¤¨¨æ¥, â.¥. ¬ ªá¨¬ «ì® ¢®§¬®¦®¥. �§ ¨¬®¤¥©áâ¢¨¥

í«¥ªâà®®¢ ¥áª®«ìª® ã¬¥ìè ¥â ªà â®áâì ¢ëà®¦¤¥¨ï: ç¥âëà¥ á®áâ®ï¨ï á à ¢®©

í¥à£¨¥© à§¤¥«ïîâáï   ¤¢¥ £àã¯¯ë: âà¨¯«¥â ¨ á¨£«¥â.

�¥®¡å®¤¨¬® ®â¬¥â¨âì ¥é¥ ®¤® ®¡áâ®ïâ¥«ìáâ¢®: ¥á«¨ ¯à®áâà áâ¢¥ë¥ ª¢ -

â®¢ë¥ ç¨á«  ®â¤¥«ìëå í«¥ªâà®®¢ á®¯ ¤ îâ, â®  â¨á¨¬¬¥âà¨ç ï ª®®à¤¨ â ï
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¢®«®¢ ï äãªæ¨ï ®¡à é ¥âáï ¢ ã«ì ¨ ¢ëà®¦¤¥¨¥, á¢ï§ ®¥ á á¨¬¬¥âà¨¥© £ ¬¨«ì-

â®¨  , á¢ï§ ®¥ á ¥à §«¨ç¨¬®áâìî ®¤¨ ª®¢ëå ç áâ¨æ, ¢ íâ®¬ á«ãç ¥ á¨¬ ¥âáï.

�¬¥® â ª ®¡áâ®¨â á  â®¬®¬ £¥«¨ï: ¥£® ®á®¢®¥ á®áâ®ï¨¥ ®¯à¥¤¥«ï¥âáï ª¢ â®¢ë-

¬¨ ç¨á« ¬¨ í«¥ªâà®®¢ n = 1; l = 0. � á¨«ã ¯à¨æ¨¯  Ǳ ã«¨ ¢®«®¢ ï äãªæ¨ï

íâ®£® á®áâ®ï¨ï à ¢ 

	(q1; q2) = u1s(r1)u1s(r2)�00(�1; �2);

¯®íâ®¬ã £¥«¨© | íâ® ¨¥àâë© £ §.

� «®£¨çë¥ á®®¡à ¦¥¨ï á¯à ¢¥¤«¨¢ë ¨ ¢ á«ãç ¥  â®¬®¢ á ¡®«ìè¨¬ ç¨á«®¬

í«¥ªâà®®¢. �á«¨ ¯à¥¥¡à¥çì à¥«ïâ¨¢¨áâáª¨¬¨ ¯®¯à ¢ª ¬¨ ª í¥à£¨¨, â® £ ¬¨«ìâ®-

¨   â®¬  á Z í«¥ªâà® ¬¨ ¡ã¤¥â à ¢¥

H =
XZ

i=1

1

2m
~pi
2 �

XZ

i=1

Ze2

ri
+
X

1�i<j�Z

e2

j~ri � ~rj j :

�¥è¥¨¥ ãà ¢¥¨ï

(Ĥ	)(q1; :::; qZ) = E	(q1; :::; qZ)

¬®¦® ¯à¥¤áâ ¢¨âì ¢ ä®à¬¥ ¯à®¨§¢¥¤¥¨ï

	(q1; :::; qZ) = �(~r1; :::; ~rZ)�(�1; :::; �Z):

�¨á«® à §«¨çëå á¯¨®¢ëå äãªæ¨© à ¢® ¢ ®¡é¥¬ á«ãç ¥ 2Z , ¨å ¬®¦® ª« áá¨ä¨-

æ¨à®¢ âì ¯® § ç¥¨¬ ¯®«®£® á¯¨  S ¨ ¯à®¥ªæ¨© á¯¨    ®áì 0Z | MS . � ª ¨

¢ á«ãç ¥ ¤¢ãå ç áâ¨æ ª« áá¨ä¨ª æ¨ï á®áâ®ï¨© ¯® § ç¥¨ï ¯®«®£® á¯¨  á®¢¯ ¤ -

¥â á ª« áá¨ä¨ª æ¨¥© ¯® á¢®©áâ¢ ¬ á¨¬¬¥âà¨¨ á¯¨®¢ëå ¢®«®¢ëå äãªæ¨©. � «¥¥,

£ ¬¨«ìâ®¨  ª®¬¬ãâ¨àã¥â á ¯à®¥ªæ¨ï¬¨ ¯®«®£® ¬®¬¥â  ¨¬¯ã«ìá  í«¥ªâà®®¢

L̂� =
XZ

i=1
l̂i�;

¯®íâ®¬ã ¤«ï ª« áá¨ä¨ª æ¨¨ ª®®à¤¨ âëå ¢®«®¢ëå äãªæ¨© ¬®¦® ¨á¯®«ì§®¢ âì

á®¡áâ¢¥ë¥ § ç¥¨ï ®¯¥à â®à®¢ ~L2 ¨ L̂z | ç¨á«  L ¨ ML. � ª¨¬ ®¡à §®¬, áâ æ¨®-

 àë¥ á®áâ®ï¨ï ¥à¥«ïâ¨¢¨áâáª®£®  â®¬  ¬®¦® ¯¥à¥ç¨á«¨âì ª¢ â®¢ë¬¨ ç¨á« ¬¨

f;L;ML; S;MSg. � ç¥¨ï ãà®¢¥© í¥à£¨¨  â®¬  ®¯à¥¤¥«ïîâáï ª¢ â®¢ë¬¨ ç¨á« -
¬¨ f;L; Sg.

� «ì¥©è ï ¤¥â «¨§ æ¨ï ®¯¨á ¨ï áâ æ¨® àëå á®áâ®ï¨© âà¥¡ã¥â ¤®¯®«¨-

â¥«ëå ¯à¥¤¯®«®¦¥¨©.

�ª §ë¢ ¥âáï, çâ® ª ¢¯®«¥ ã¤®¢«¥â¢®à¨â¥«ìë¬à¥§ã«ìâ â ¬ ¯à¨¢®¤¨â ¯à¥¤¯®«®-

¦¥¨¥ ® â®¬, çâ® á ç¨á« ¬¨  ¬®¦® á¢ï§ âì ª¢ â®¢ë¥ ç¨á«  ®â¤¥«ìëå í«¥ªâà®®¢

fn; lg. �¨á«  l á¢ï§ë¢ îâáï á ¬®¬¥â ¬¨ ¨¬¯ã«ìá  ®â¤¥«ìëå í«¥ªâà®®¢,   ç¨á«® n,
ª®â®à®¥ ª ª ¨ ¢ â¥®à¨¨  â®¬  ¢®¤®à®¤ ,  §ë¢ îâ £« ¢ë¬ª¢ â®¢ë¬ç¨á«®¬, ¨

ª®â®à®¥ ¯à¨ § ¤ ®¬ l ¯à¨¨¬ ¥â § ç¥¨ï n = l+1; l+2; :::. �ª §ë¢ ¥âáï, çâ® í¥à-

£¨ï  â®¬®¢ (¯® ªà ©¥© ¬¥à¥  â®¬®¢,  å®¤ïé¨åáï ¢  ç «¥ â ¡«¨æë �¥¤¥«¥¥¢ , £¤¥

à¥«ïâ¨¢¨áâáª¨¥ ¯®¯à ¢ª¨ ª í¥à£¨¨ ¤®«¦ë ¡ëâì ¬ «ë¬¨) ¯à¥¤áâ ¢«ï¥âáï ä®à¬ã«®©

E = E(fnlg; L; S) = E0(fnlg) + E1(fnlg; L; S);
¢ ª®â®à®© ¢¥«¨ç¨ã E1 ¬®¦® áç¨â âì ¬ «®© ¯®¯à ¢ª®© ª E0. � ¢¨á¨¬®áâì í¥à£¨¨

E1 ®â á¯¨  ®¯à¥¤¥«ï¥âáï ¯à¨æ¨¯®¬ Ǳ ã«¨: â.ª. ª®®à¤¨ â ï ¢®«®¢ ï äãªæ¨ï

¤®«¦  ¡ëâì ¬ ªá¨¬ «ì®  â¨á¨¬¬¥âà¨ç®©, â® á¯¨®¢ ï äãªæ¨ï ¬ ªá¨¬ «ì®

á¨¬¬¥âà¨ç , ®¯à¥¤¥«ïï ¬ ªá¨¬ «ì® ¢®§¬®¦ë© á¯¨.
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