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qai�q�gJ| �${arsj�i(�2l�yar}��rsqaqamN�.t$i�yay	rxpa�a�aza~,q�gJy�g��xp�za{aqamN�.yarxp g�t$|sg��azai�qaqamN�
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y(�	wat	gGlGyar}gkp���qai�~�|¤p�i��'qai�~2|xz�|xj�r}��r��
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qaz	�ez¶�$qaza{aj�i}�4rsqaz	�¶t(i�yayarxpa�a�aza~�¨©n�g����aj�z ª¤�[Y�i�t	g��}g�qaia�){aj�i"n�g�y�g���rsj�y
qars¿st$|xj�rsq�|xzal�qai(|xj�zAX.gkpap�z�|sg

q
za�sy�g�rsjJyai�p��Jqarxp�zaqars~aqai�~.p�zaqa�sm.�}l�mNw�rxpa�	�
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¨¥¬�ª

�Qrsyai��aj�qai(|¤j��
Pc

n

|xi�i�j�l�rsj�|xj�l���rsjNt	g�q�gkp���yai}�Gw�rsqaz	�It(i�yayarxpa�a�aza~<¨©z	p�zIn�gk�
���aj�zewapa�eh�i�p�rsrGl�mJ|x�,z	���$yai�l�qars~8yarxp g�t	|sg��azaz ª¤�

Pa
n

��t$g�q�gkp����$qaz	{aj�i��
�4rsq	z	��t(i�yayarxpa�a�aza~e¨©z	p�z2n�g����aj�z ª¤�

�Ql�i�w�zaj�|«��w�zaq�g���za{ar}|xt$gk�Izaq�v�i�y���g��azai�qaq�gk��¿sqaj�yai�naz	�VW�rsqaqai�q�gNwapa�
w�l��(��|xj�g�j�z�|xj�za{ar}|xtaz	�2t	g�q�gkp�i�l4t(i�yayarxpa�a�aza~

Smn
(t) = −

∑

i=c,a

Pi
n(t) ln Pi

n(t) = −Pc
n(t) ln Pc

n(t) − Pa
n(t) ln Pa

n(t).
¨ T ª

� h� ,rsrNl�moy�gk�,rsqazarNwapa�Gzaq�v�i�y���g��azai�qaqai�~4¿sqaj�yai�nazaz�W�rsqaqai�q�g�wapa�4p�½J�
h�i��si��$yai�l�q	��yarxp g�t$|sg��azaz

n
|xt	p gkw�mol(g�rsj�|«��za�Gwal��$�"¿sqaj�yai�naza~)��|xl��a�}g�q	�

qamN�I|�t	g�q�gkp g���z.yai��Gw�rsqaz	�<¨
Sc

n(t)
ª)zI�$qaza{aj�i}�4rsqaz	�<¨

Sa
n(t)

ª�t$i�yayarxpa�a�aza~

Smn
(t) = Sc

n(t) + Sa
n(t)

¨©®$ª

= −|Mn(t)|2 ln |Mn(t)|2 −
(
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=
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