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)W ,  ��6 aXg�� �& ¥`@�  �)6� J= � f�6 o )(�� ª?  B$�� ��

 �?MI\��X�� OS�,  ��6 :6	� G� )W  -�QH ����� a � :���  �& }9�$/� ��
��H ¡�\u, 4=���� �q��� ���C� 
���M� J=n� 
)S� ^ ��� , 
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*** 
�F�8,,,  

o :��6 �Y�� J)>¼ D6 	=· ��� G��H� m9n��  �6 �{`> �N�
'WT� Åtk�, �H D6 IC@��$&� I>�5 E�5)r �eXN/:$�H �,  �eN5

T 
���6K& ¦�)8 �&��`�� ��S e��� :$�� =��� � ��9H  �� �¸ �`n> �f
-`5 �& A�H �e5)r, �=C�&" => ^� I>��`�� I8�& �=��&� => en�� =��� xKM, 

;��]�� xq�> �� -`5 ��`�� ��@ 
�6q& �e7��S,  J=> L<� �� -`5�
	�6 'u I`C�� 
����< �eXN/ ��`�� º`9& D6I>, �'(� E��@� 

ICW�=$&, \@����� E����/ �M�=gS :$�� �CS O`QS E��Ir , 
��`�� �e{$8 I��]H I�)  o, �'(��� :�H�$� e>�� �  ��k� �& 

�r� :&�&� 
� I&�9�� ->�r ay*�� ¥&t& eNnS�� O7�� D6�,  �E).�
 O��"b��$H,  }\$ � O��� I&��@ �j�H 0�5 O&�&� �e\5� �� 	)�NH�

:IX�]g& I&�n$H�H 
 − J=�/ 
�` )&, I>��`�� o -$5 IN>)� eX5� =9�,  =>�� �� ��&

�H I@�k� I>�¸� I5�]H :��]XS , 
 ��� :��SF> V)W� �)& JK�� B7`+� [«�� R> �n R$ÍX  D6 ��)N$/�H

:N78,  ��k� �& ¶>?&
�`S�^��,  �e�`S�� e�/�§ Bs, m9> O$�)S  =�6
I`$X��,  �eCW	� I>�¸� I5�]H O� � T :$8)u !",  I\�H I5�]`�� e`{/

X<� e�� :$�� a�c� I.\� �&a$�+� ;�8 �7,  I8)u �& :��)W =�6�
�& [¦ �6 �{`> O�F�� ����g�� o 0��$> :r��� E=�� 4����, 
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I��]H E��]�H O�& �eH~5�,  �M� I5�]`�� J=> �& KW� Bs A�@ e\$��
 0�9>� ��	:
�&�§ :7�� o ).�> � 
 − +� �& �)XS �� �N� ^�$9�?0 

IMtH o 
��8�� |�� ?M�,  	�� �� -`5�O��1/ D6,  E�@ !" �e7`$��
Bs #��k� o I`C� )W  :r� ���C6 -W	, 5�:&�&� m5�� :�& �~, 

 �	�  �).�H :�g{\S(> �M� 0�5 Bs::9�6 D6 x©H e` 
 − ?�9�6 D6 :$�� ��=k� �CS a`/ �& 
� �� 	��� �N�O��S �f :$�� IN7$�� O�6 :\�> =XH O��",  �j�H eC5

� �� �e���  �7CX�:I �S)& 
 −  ^ I]�nH �)��Q&�)(� , 

 
t�C5 eN@, OS�).� �& �=  )(�� �j� OS�@ »$�> �� -`5  �M� 0�5
:\$� D6 eH)>: 

 −  Ir��� )\� !" ��X& -y\SIC�/T� ºXH ��C6 �)]� �� =>)� , 
I§�5 I�tu o OSGC� :�$�?6,  J�=@ �=H�\� �=QH,  	��S :`C5 E�5	

:XC<� ;~�, Fr�`$> »\��,  
�=� 
�$$Q& �e��,  
t�C5 �e ¼  :��F��
¡)��� D6 O&t� �)&�,  
Gu)& �eNn$H�:0�5� �� -`5 

 − hH�y�� J=�/ =�� -�QH U�<�+� B78� �f I9�9�� o , 
:
�X>¼ 	� 

 − O$9Y o 
^�$9& ���S�� =�n�� ��=�� =9� , 
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 :��H��jk�,  ��6 e]C$W� )6�Q+�, =6� �f�  
){$S m�� �)6�
�)& -�� �W��	 o [��YT�, 4	�@� -�9s jW D6 :��6 ¥$8�,  !" �e\$��

�X8 �	� �a5)> OS=��8 0�T� hH�y��, 'u 
�Y�Q& �e��  D6 �	�5
'�\$��,  �enn �I&��	 h/� :���, �C$· I>��`�� e���Ir��� 0��)H I, 

 ¥+� �f :����� 
�X�¾ B7$XC$H� ��T� �F�� ��'c� �& = � J, ��~> �f ª
»Ht& 'u�, Ir��� )\� !" G7$98)H �e7��S, ��� G )\�+� !" ��C@�, 

 �=�n�� e>��I>��`�� I8�& �=��&� � -W�	 ¥&t& D6 )7.S� aS��+� = 

�`S�^�� ��k� E�&t6 �77��, $��`7 ��� JK�� -���� !" 
�y>� �e

 O$��� O`���H� :���� m9>�=C�&" , 
I6qH ��`�� �Cu� Bs aS��+� = � !" :r��� ª	�$5�,  �& �{<�

 m�� »\�']k� 0���+� �KM !" ��= T� e��%,  e�� :��� )��� ^
 ���> �T ¥Cg>� IH�$��� �{$n> I>��`�� �CS o �& [¦ 0�g  :7$Y�

&��	 I>���7`$�� :$�� I>��)�� �C$� I�, :�`$�S ¥@� -�QH ��,  I>�� 
�& [¦ �7g9�> ��� IH�$�C� I�8�� ��S �f �=C�&"� -���� , 

:
�&�§ :7�� !" ).�> �� ��	 :r��� :��F/ 
 −  e�� �>�?¬�+� = T� 4�> 

:I�	�M �j�H 0�5� ���� OH�@ �e\$�� 
 − J=�/ e�`�� o , 
 − ?�& L& 

 ��k� h/� e�� ��� ���l� �� 0�� � I���$$+� E���`S�^��
:��C§ JK�� e$Q$��, :eC5 
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 − = � ^ , 
V)W� �)& :9�6 !" ).�> �M� :�& �~5�,  �& 
�6q& #)W Bs

a$�+�, 
�)  ��	 ª��& 
�)Nn$& �e�9H,  o )�8� I`�g+� xKM :$��
 ��6 eg*� :$�?6,  xKM �6 =X`�� -� =�XH ��� :»\� ���)5 o �eC5

XY� ���+ ?��" ��k� ��GC8 IN>)c��& 
�`S�^�� ��k� �KM -�H ) e&	 
[¦ J� -X8� �f, :$9Y !" 	�6F/� :��S�� ��9% 	)3 , 

 
�\r�W ��`H 0�1n�� �KM )& ?���S�� =�n�� -$5 �& ����,  ºNu�
��k� ªÃN�8 :��6, �� � -� :�M� �& U?��� J���8� LN�$/� �� 0

 ��6 �7 )]> �� -N${+� �& :$�� IC�/T� �CS E�.� =XH :r���, 
4�p^� �)��	 o :�CXl :$�� IC�/T�  I9>)]H�& , 

 OX&� :r��� L�� o IH�Y)NX�� -`$9&,  IC>�r� I\�{� [�)9Y
I&�9��,  ��" ).�  Bs 
^�]&:IX\S)& �j�H 0�5 
 − w �� a�&	 �& I��6 KWF�  -�C% [�)�" -�� �& 
)XY� 
=C��

 :*`g�� J�Ck� ºN��DNA , 
:
�\l)& 	�� 

 − ?���+ 
 − 8 �)X$/�=XH G , 

:I`<�u I�7CH -@��� Bs 
t�C5 eN@� 
 − �9{+� ��� �)6� �� :9  �& , 
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�9C]& :�XNn> �f O�F�� :&t� D6 	)> �f,  :��� I.{C�� �CS o �E)XY
 Ir�� oI�9�9 , :5G6� o :�i)> ��� �& ����,  �� 
�&�§ 
�	� :��� �M

I5t6 J� �� :�]H)S ^ IN>)c� xKM,  E��]�H IH�Q�� �CS :�& eH~5�
I9s��, �M=> o -N% :M� XHI�`]�� E��	T� =, � �� :�& �e`Cr :N8 ¥$8

C5)8�£T� 	j& O`Q> 
���=X& 
���Y eCW	� Bs 
t�, � :N8 -W�	 [h`H O$�) 
 bNk ²���s  D6)>=9S )(��,  '*@ :��$/tH b�� -W�	 O$X<� Bs
��\Y�,  �E�	�u� :&	 �& I��6 EKW� ��� =XH� , 

 O7�� D6 eNnS�� =5� 0�9> �M� �)+� xKM :r��� �& �~5�
:�Q�� ¥&t& 

 − �9�� o�6 )(�� -�@�\S ��& �)6� �� 	�� I9  e``/ :$�� �)��Q+�
�9�6 D6 ��=k� �CS �� , 

 �e5)u d$  EGC��� �CS �eXN/ �" �&�'�� �& #��&� o,  -M
�K���� IC�/T� I9Q& »\� a���� ��=k� �CS I9�9{H xjW�,  ��

 -@���[�6	^� �)��Q& a`nH ��� :X& -g  �& �FH,  :��� �� ���& ���
n�� I5tXH �eN5 :��� OSjW� 
tX8& I� L ¡��� e/)u :$�� :M�

8�£� ?Ii)� I`�� -(& ��9H :9�6 o �M) :��Fn> ��/ 4� ?:�5=g�/ -M
Ig9�� xKM �6, �&�� �7&�&� aX@ m5�& o :�Xy>� �& JK�� �7��� 4

?�)X> �� -N${+� 4�${+� G¸�g\�� o 
�``/ ���� �� =>�� ^ ����,  o�
 �Q�� �& =>?& !" »\� �)6F/ :$HK� eC@�� :��� �� e5��� b\�

4�p^�� IC�/T�� , 
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t>�r 
�$5� O&t� D6 	)�� :�& aC]S� 
�'(� �E) ,  0�y\�� B£�X$8
J)�  0�(§ -(& 
�`g$�& :&�&� m9> ��� JK�� �9{+� ���6 -W�	,  �f

� L5� �& I9�9{H xjW� m�� �)6� ���,  �)�8 !" 
�'W� �e>=$M� d$ 
:I��  -W�	 ���Q�� I>��  �& 
�6��5" )(�� -5T� D6 E=H 

 − �9{+� ��� I>�=`�� o ��C6 �eHK� =9�, ��)&� ��=k� xKM a`/, 
 �e�� ��	�'+� I��  o 4�>� -`5 �� �e�9$�� =5,  b��C� ��$/��· [��s��

 IC>�]�� �M)8�£� )\{H e&�5 D6:9�6, I �� L5� �& �KM,  �eHK�
I9�9�� �� 0�5� �� �& 
��)� e�� :��T ��C6,,,  

:&t� :�� :��~> �f, :
t��5 :�Xr�5 
 − ?�$9�Q6 :M -M ?��)+� xKM ���S �& 

 �� �)�> �f I9�9�� mg� �� �E)XY O�Y� O��y8,  aXg�� �& ����
 ��6 ��)+� �CS I>�M �6 ¥g8� ��, 
�`S�^�� �'�� :�S	��6,  �� � )]W

�&� 
G/� ��)+� �CS ¥�&�� agk� ����H �X$/��@I>=n� E�\,  ���
K�/ O�� =�1+� �&�7�6 �{`�� I���� !" aM, :eC98 

 − ��)+� �CS �)6� ^, �7N/� �)6� ^�,  x)�KS� ^ �7C�Y d$ �
=�� -�QH,  :��T 
�=� 
tNs e�� Ir�n`H,  ���§ �� -H�9& �¸ �eX8	 =9�
b�c� :X& , 

:&t� ;=g> �f O�� 
��C� ���,  ��� :$�� �	��� OS�).� -M�l o �E)�8
���`& :9�6 �{� ���g>, ���S�^� ¥&t& :7�� D6 eN/�,  E �=$&�8

OH��Y -$\S 
����9CS x=>, !" -W	 =5 ��� JK�� OC�&� �{� e\$�� Bs  a$�+�
)S�$H v&)> �M� ���� �& [«H m5�+� a5�)> ���� I.{C�� �CS o , 
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 �& [¦ ��� -H�9+� o�" -CnS =5 �)\��,  I>��)�� �� �e��	� =5�
�7$H�$� =�5 e�� :$��,  a$�S �� �{$nS I.{C�� xKM o E��@ 
tX8, � ��

�¢� L5� =5 :�g9�> ��� JK�� �=��, ��N� ^ I.{C�� xKM o �& :
���S�� =�n�� -$5, E�& O�� �M h98 :�7N> �&,  ��N> I9>)]�� xK� OS�&�

I�&��	 I>�� Iu��@ o OC*$/� �� �96 ��nS :$�� I>��)�� xK¸ , 
�S)& EF]W� ���� =5 :��� ��`H )]W, �)&  :��� �9{+� EjW� � 

 b\� o 
~Q+� ����/ Bu� ���S�� =�n�� �e>�� �� � �`n> �fI>��`��, 
&�k� �CS I9�9{H xjW� �f �  �):9�6 D6 BnS)S :$�� ��=,  xK��

�� �)��	 -W�	 
�(`6 »\� �eX<� I9>)]���Q,  4�p^� ���H� -� �e{$8�
:7�� o , 

��9{$�� �& ->�r �>)r 4�&� :��� �E)XY,  o �enC�� � �`/ =9�
�&?�� ��� o I>��� a`nH �'(� E�)& ���+� �KM -(&  � �=`> ��@ JK��

 
�=� 
�=�XH �¢�,  a`nH a<�u �9� 4�&� O��� 
�7�� ��M bC�� 4�����
-$5 IN>)� , 

 ��6 IC�/T� e���S  
�6�`S, D6 e]5�nS� -(& IC�9s |�� )���,  K�&
t6 IX�`r �&� ?I>��`�� �CS o B�5� ���� d$& -M� ?���S�� =�n��H :$5

 � o �Y� ���> �� ��'c� �& =I6��$&� �'(� IC�/� ?-S�9�� �M, 
�`S�^� ��XY� e��� IC�/T� �CS O$\CW JK�� 
��k� )6�Q& O]�� , 

 
�6�`S ¡FS a��g+� �� 
�&�> ªj� :M� ¡=� �E)�KS, �§ :��� �� �e�
¢� �7�& 
�`>)5 �e�� �;)u�� �M�=@ o Å�u�� ���@ º��T  4�� o

Ê	�M, I`>)5 �7/�\�FH )XY��, CS��bN ��=> , 
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 �& �en�> d$  :`QW |)� D6 b��� ���� e5��� �& '(� Î&
��Cc�, �= �� ��]W ª��& �& 
){$�� D6 �=5� �f :����,  :��� �E)XY

?��6� -`�&, ����H ªj� �M� 
�'`� 
�`yu �9{+� �6 o �e>��  :��9H
:���c� j$�+� )>)9S ��=@ �  !" BM=�6,  O7�� o ¨�� �� �E	��

 
t��5"���+" -9(> ��� �& 
���Y ��� :N8 BN�>� |�\�� B$�>� J=n�, 
KH JK�� I`M)��H #�?N+� ay*�� ��� I&��9& 0�� � ���� :$5�r -� �e�

:u�&	� :`C5 ��$��, ~/�H� ���S m9n�� !" ).���H �eCu�QS ).��� ;�
V)W� ���S O��",  O\CW :�`{/ IC�C5 E�.� =XH ��6 �Cu� Bs �`9�� !" 

LC¸� I8�  D6 :��)S �� =XH �	�u� =>=�� ��`y5,  xKM ���� �)& 0��
��`y9�� mCW �7�8, � ��6 �Cu  [��¸� K8��& :�6 a� � �`9�� ��H

IN$X�� o �e5)*8 [�y��� , 
 �& '(���H �E)XY �=�� �KM =�6�?��, ml)S J=�H �enn �,  �f

��" �& �)6� =6� =5 e��  »\� D6 
�'(� �E�n5 B{5� �� �E�)5 � 
C5� �� 0�� �� ��  �& -�@�\S o :NI>��� I@�k� Bp��  �& -X� , 

E�7c�� a���c� -� �& A h�% IN$X��,  !" -Cn$> �M� 	j��H )XY�
J=n� ;G6�, 4t.�� !" »\� �eNC/, �� I��/)�� �CS o )�8� �e 

�� =�1+� �& :»\� ���)5 o 0�5� ���� ���� !" �7$`$� :$��� �p�)5,  d�§��
 �eC5 �& D6 
�	� � a$�S �� , 

OH eN5 �& I �=8 !" �$C� �e7`$��, �� �& ��> �f GH� ±t �� 4� �7C/���
->�]�� ���*�� �KM =XH, ��9H �% ^ :$�� [��YT� -(& ����   ^" �

a�*S,  �gu �& IY�QM )(�� )W  !" aC@ -�� �& :���  :�6 ����u
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bH�>,  e�� :��T �¸ �e`$�^� I��  �& :��)� �& 
���Y =>��[�\]�,  �&
E�+� o '�\$�� , 

���� �6 O��5 ��N> JK�� �& In`$C+� I.{C�� xKM o,  �7\@� m��
�7C� |��  ;~�� :`C5 Ã§ IN$X���, )�KS� `{+� O${`H �p�@ �j��IH, 

� �f�p�@ 0�¾ !" I.{C�� xKM -`5 
�9C]& O`$�,  o ¥`n> JK�� �p�@
:7$�S ^ ���	 o :��&	, J�=@ OH Ã&� JK�� [��¸� -(& �p�@,  ��

:`C5 OH Ã&� V) T�H , 
 )�KS� 0��� ^n8$�'g9�� ��, :�& �).� =XH D6 ��� JK��,  L& :����

 �f ���On+� �f� O��" -@� , =�� �KM !" �`>)5 ���� �� ��/� �&,  �� ��	
-g�, [¦ -� )�KS� 0��� ^ , 

 
��n , »\� L& 
�i� ���� :�, [¦ -� )�KS� ^ ���,  �& )�KS� ^
 e��� JK��$>�� 4�> )W  o O>=S)SO�8 �7,  �e��5 JK�� �& )�KS� ^�  �&� �

�¸ �eC5 JK��, � h98 )�KS�-� )�� �E~W� :��,  J� �¸ 
)S� �f�0�3 
�	�XC�,  
�>	� � ��)9�� ���,  
G7`&, E�&=9& ��	�,  �& -� )�� �E�)5

»\� [�9CS, )(�� »\� D6� �7�C6 
�9\Q& e�� :��� Bu�,  �f ��� ¥�{@
 �pjW� �  ��$5t6 �& IN/��� IC )+� �CS o J�{� I\r�6 J� �=` �S

h`�� ;��� :��� �>? �, ª?  D6 �?% �f�, �)6� �E� 4����  B�
 ²� �1 �& �M h98 ��6 ¹�Y D�$> ��  => ^ I@�W I�CW�	 I&�� v�X> O�T
�7�8 ��, ���� �6 �e�C�  
��	�5 ��� �f :��T Ir�n`H �p��  �& �e`{n���

J��)9H �7$7���& D6 , 
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 �& ×5� }\ � :�� -M ?I��/� �¸ a$�� �� �E~W� ���+ �& ��N>
�7$&�)�? EGC��� ���$W� o �E=7�, ���`+� EGC��� -� �e`]Y, 

On\� d�X+� IC&�  [�=� -Cn$S :$�� �CS �7�6 
�<�6 E~W��,  -5� ��
 
t�C5 , 

*** 
��$�� 4���� ��`@ o,,  

 
�'W� I��?�?�� ��H ¥$8, =>=Y [��6ÑH )XY� e��,  0��r B�� �f :��T
-�C��,  �& !=$> JK�� ��`g+� -XY� �� =XH -W�=�� !" �9{+� m�	

º�H� 
��5�� 
�\C& x=> �H -Ni �M� m9n��,  0�9> �M� :�& �~5�
:I�	�M I�7CH 

 − :*`g�� J�Ck� ºN�� -�C% I��$� J=> �H ��M =��> , 
 ��" O��1/ 
�7��& -@�� Bs �'g5 I.{C� eN@: 

 − ?���S�� ���X�� eC$5 ���+ 
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