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Á¤ºÉ°Â® n̈��nµ¥Á�}�Â® n̈��nµ¥Å¢�¦³Â�¦�Â öª��µ¦ª·Á�¦µ³®rª��¦�o°�Á�}��µ¦ª·Á�¦µ³®rÂ® n̈��nµ¥Å¢�¦³Â�¦��oª¥

%,$6��32,17��'(7$,/
�Á�}�nª�®�¹É�Ä��µ¦ª·Á�¦µ³®rÅ¢�¦��Ã�¥�Î�µ®���nµ�°��6285&(�Ã�¥�¦�

¦¼��¸É�����Â��¦¼��¸É�³Ä�oÄ��µ¦ª·Á�¦µ³®rÂ���%,$6�32,17�'(7$,/
�Î�µ®���QRGH���Î�µÁ®�n��°�°»��¦�r�Ã�¥�µ¦���´�Á�·Ê¨�¨·Ë��¸�0286(��oµ��oµ¥�¸É�OLQH��°��´ª°»��¦�r

¦¼��¸É�����Â���µ¦�Î�µ®��Ã®��



������������������������������������������������������������������������������������������������ �

¦¼��¸É�����Â���µ¦�Î�µ®��Ã®���¸É�´ª�°�ª��¦

�¸É�¦µª�rÃ®����³Á�}�Ã®�����°¥¼nÂ¨oªÅ¤n�o°��Î�µ®�����´��µ¦�6$9(�)LOH��&WUO�6��Â¨oªÁ�oµ�$1$/<6,6��¸É
6LPXODWH®¦º°����)���

¦¼��¸É������Â���¨�°��µ¦ª·Á�¦µ³®r
��µ¦�¼�Î�µ�°��°��µ¦ª·Á�¦µ³®r�¼Å�o���Â®n�
���¼�µ��µ¦ª·Á�¦µ³®r��)LOH�RXWSXW
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�µ��́Ê��&/,&.��ªµ�Á�}�°́�·Ê�»��µ¦ªµ�µ¥́��µ�
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¦¼��¸É������Â��ª��¦�µ¦ª·Á�¦µ³®r�.9/
��� �Î�µ�µ¦�Î�µ®���nµ�°�°»��¦�r� Ã�¥Î�µ®¦´��´ª�oµ��µ�� Ä®o� '28%/(� &/,&.� �oµ¥� �¸É� �nµ�°�°»��¦�r� Â¨oª¡·¤¡r�nµ�¸É
�o°��µ¦¨�Å�� Â¨³Î�µ®¦´��nµ�°�� Â®¨n��nµ¥�¦³Â� 965&� Ä®o� '28%/(� &/,&.� �oµ¥� �¸É�´ª� 965&� �³�¦µ��®�oµ�°
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�nµ��°��Â® n̈��nµ¥
®¤µ¥Á®�» �́�«¹�¬µµ¤µ¦��³�Î�µ�µ¦Á º̈É°��nµ� ®¦º°� �ºÉ°�°�°»��¦�r� Å�oÃ�¥�µ¦� &/,&.� �oµ¥�¸É�nµ� ®¦º°� �ºÉ°�°�
°»��¦�r��µ��́Ê��Î�µ�µ¦�'5$*�Å�¥́��¦·Áª��¸É�o°��µ¦
����Î�µ�µ¦Á¨º°�Á¤�¼�Î�µ´É��$1$/<6,6� ��6(783��µ��´Ê��µ��µ��¸É��n°��%,$6�32,17�'(7$,/�Â¨oª���)��� Á¡ºÉ°Á�}��µ¦
581�63,&(
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�µ¦ª·Á�¦µ³®rª��¦Ã�¥ª·�¸�92/7$*(�',9,6,21
�µ�®¨´��µ¦ª·Á�¦µ³®rª��¦� �µ¤®¨´��µ¦�°��µ¦Â�n�Â¦��´�� �92/7$*(�',9,6,21�� Á¤ºÉ°¤¸�´ª�oµ��µ�®¨µ¥Ç

�´ª�n°°�»�¦¤�´��³¡�ªnµ�Â¦��´��¸É���¦n°¤�´ª�µ��µ�Ä�Ç��³¤¸�nµÁ�nµ�´���nµ�ªµ¤�oµ��µ��°��´ª¤́�Á°���¼��́�Â¦��´��¸É
���¦n°¤�´ª�oµ��µ��»��´ª�¸É°�»�¦¤�®µ¦�oª¥��¨¦ª¤�°��nµ�ªµ¤�oµ��µ��»��´ª�¸É°�»�¦¤�´�

Â¨³µ¤µ¦�Á�¸¥�Á�}�¤�µ¦Å�o�́��̧Ê V  =  
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Á¤ºÉ° Vn Á�nµ�́���Â¦��́��¸É���¦n°¤�́ª�oµ��µ��¸É�o°��µ¦�¦µ�
V Á�nµ�́���Â¦��́�¦ª¤�¸É���¦n°¤�́ª�oµ��µ�°�»�¦¤�»��́ª
Rn Á�nµ�́����nµ�°��́ª�oµ��µ��¸É�o°��µ¦�¦µ�Â¦��́�

R∑ Á�nµ�́����¨¦ª¤�°��nµ�ªµ¤�oµ��µ�°�»�¦¤
�µ�¦¼�Ä®o�´�«¹�¬µÁ�¸¥�ª��¦�92/7$*(�',9,6,21��µ¤¦¼��´��n°Å��¸Ê

�������&75/�*�¡·¤¡r�965&�Á�}��µ¦�¹�Â® n̈��nµ¥Â¦��́�°·¦³��µ��́Ê�ªµ���&/,&.��oµ¥��¨�Å���́¦¼�
�µ��́Ê��&/,&.��ªµ�Á�}�°́�·Ê�»��µ¦ªµ�°»��¦�r
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����´�«¹�¬µµ¤µ¦�Á¨º°�°»��¦�r�¸É�o°��µ¦Å�o�Ã�¥�µ¦�&/,&.��oµ¥�¸É�´ª°»��¦�r�®¦º°�µ¥´��µ��Ä®oÁ�}�¸Â����µ��´Ê�
µ¤µ¦�®¤»�°»��¦�r�¸ÉÁ¨º°�Å�o� ��µ¦®¤»��³®¤»�Å��¸¨³����°�«µÄ��·«�µ��ª�Á�È¤�µ¯·�µ��Ã�¥�µ¦����&75/�5�®¦º°
µ¤µ�¡ ·̈�°»��¦�r�¸ÉÁ º̈°�Å�o���µ¦¡ ·̈��³¡ ·̈�Ã�¥Ä�oÂ���́Ê�Á�}�Â��¡́���Ã�¥���&75/�)
������&75/�*�¡·¤¡r�5�Á�}��µ¦�¹��́ª�oµ��µ���µ��́Ê�ªµ���&/,&.��oµ¥��¨�Å���́¦¼�
�µ��́Ê��&/,&.��ªµ�Á�}�°́�·Ê�»��µ¦ªµ�°»��¦�r

¦¼��¸É������Â��ª��¦Ã�¥ª·�̧�92/7$*(�',9,6,21

������&75/�*�¡·¤¡r�$*1'�Á�}��µ¦�¹�°�µ¨°��¦µª�r��µ��´Ê�ªµ���&/,&.��oµ¥��¨�Å��´�¦¼�
�µ��́Ê��&/,&.��ªµ�Á�}�°́�·Ê�»��µ¦ªµ�°»��¦�r
®¤µ¥Á®�» ª��¦�°��µ¦�581�63,&(��Î�µÁ�}��³�o°��¤¸�¦µª�r�Ä�ª��¦°¥nµ��o°¥�®�¹É�Â®n�Á¤°

������&75/�:�Á�}��µ¦ªµ�µ¥́��µ��Ã�¥�³́�Á��»Á®È�ªnµ�&85625��³Á�¨̧É¥�Á�}�¦¼��·�°� ��µ��́Ê��Î�µ�µ¦¨µ�
µ¥́��µ��´�¦¼��Ã�¥�µ¦�&/,&.��oµ¥�¸É�»��¸É�o°��µ¦Á�ºÉ°¤µ¥́��µ��Â¨³�'28%/(�&/,&.��ªµ��¸É�»�»��oµ¥�°�µ¥
́��µ�
�µ��́Ê��&/,&.��ªµ�Á�}�°́�·Ê�»��µ¦ªµ�µ¥́��µ�
��� �Î�µ�µ¦�Î�µ®��®¤µ¥Á¨�Ã®���°�°»��¦�r� �µ¤¦¼�� Ã�¥�µ¦� '28%/(� &/,&.� �oµ¥� �¸Éµ¥´��µ��¸É�o°��µ¦� �µ��´Ê�
¡·¤¡r®¤µ¥Á¨�Ã®��¨�Å�
®¤µ¥Á®�» ®¤µ¥Á¨�Ã®���³Á�}�Á�nµÄ��ÈÅ�o� Ä�oÄ��µ¦°oµ�°·�Ä�� 287387� ),/(� Â�nÃ®��®¤µ¥Á¨�� �� �o°�Á�}�
�¦µª�rÃ®��Á¤°��¹É��63,&(��³�Î�µ®��¤µÄ®oÁ�}�Á�n��´Ê�°¥¼nÂ¨oª
��� �Î�µ�µ¦�Î�µ®���nµ�°�°»��¦�r� Ã�¥Î�µ®¦´��´ª�oµ��µ�� Ä®o� '28%/(� &/,&.� �oµ¥� �¸É� �nµ�°�°»��¦�r� Â¨oª¡·¤¡r�nµ�¸É
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6$9(�$775,%87(��µ��´Ê�Ä®o�&/,&.��¸É�n°��&+$1*(�$775,%87(�Â¨oª��µ��µ��¸É��n°��9$/8(�Á¡ºÉ°Á�}��µ¦Â��
�nµ��°��Â® n̈��nµ¥
®¤µ¥Á®�» �́�«¹�¬µµ¤µ¦��³�Î�µ�µ¦Á º̈É°��nµ� ®¦º°� �ºÉ°�°�°»��¦�r� Å�oÃ�¥�µ¦� &/,&.� �oµ¥�¸É�nµ� ®¦º°� �ºÉ°�°�
°»��¦�r��µ��́Ê��Î�µ�µ¦�'5$*�Å�¥́��¦·Áª��¸É�o°��µ¦
����Î�µ�µ¦Á¨º°�Á¤�¼�Î�µ´É��$1$/<6,6� ��6(783��µ��´Ê��µ��µ��¸É��n°��%,$6�32,17�'(7$,/�Â¨oª���)��� Á¡ºÉ°Á�}��µ¦
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�¸É���¦n°¤�5��¤̧�nµÁ�nµ�´����9��Â¦��´��¸É���¦n°¤�5��¤̧�nµÁ�nµ�´����9�Â¨³Â¦��´��¸É���¦n°¤�5��¤̧�nµÁ�nµ�´����9��µ¤®¨´�
�µ¦�°��92/7$*(�',9,6,21��´Ê�Á°�

�µ¦ª·Á�¦µ³®rª��¦Ã�¥ª·�¸�92/7$*(�',9,'(5
Î�µ®¦´�®¨´��µ¦�°��92/7$*(�',9,'(5��º°�nª�®�¹É��°�ª��¦�92/7$*(�',9,6,21� Á¡¸¥�Â�n�·��¨�°�

�µ¦Â�n�Â¦��´�� Á�ºÉ°��µ��´ª�µ��µ��¸É�n°°�»�¦¤�´�Á¡¸¥�� �� �´ªÁ�nµ�´Ê�� �¨nµª�º°� Â¦��´��¸É���¦n°¤�´ª�oµ��µ��¸É�o°��µ¦
�¦µ�� ¤̧�nµÁ�nµ�´�� �nµ�°��´ª�µ��µ��´Ê�� �¼�� Â¦��´��¸É���¦n°¤�´ª�oµ��µ�°�»�¦¤�´Ê�°�� ®µ¦�oª¥�¨¦ª¤�°ª�nµ�ªµ¤

�oµ��µ��´Ê�����¸É°�»�¦¤�́���́�¤�µ¦� V  =  
R
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Á¤ºÉ° R1 Á�nµ�́����nµ�ªµ¤�oµ��µ��¸É�o°��µ¦�¦µ�Â¦��́����¦n°¤
R2 Á�nµ�́����nµ�ªµ¤�oµ��µ�°�»�¦¤°̧��́ª�¸ÉÁ® º̈°
V1 Á�nµ�´����nµÂ¦��´��¸É���¦n°¤�R1

V12 Á�nµ�´����nµÂ¦��´�¦ª¤�¸É���¦n°¤�R1�Â¨³�R2

Â¨³Î�µ®¦´��Â¦��´��¸É���¦n°¤�R2��Èµ¤µ¦�®µÅ�oÄ��Î�µ�°�Á�̧¥ª�́�
�µ�¦¼�Ä®o�´�«¹�¬µÁ�¸¥�ª��¦�92/7$*(�',9,'(5��µ¤¦¼��´��n°Å��¸Ê

�������&75/�*�¡·¤¡r�965&�Á�}��µ¦�¹�Â® n̈��nµ¥Â¦��́�°·¦³��µ��́Ê�ªµ���&/,&.��oµ¥��¨�Å���́¦¼�
�µ��́Ê��&/,&.��ªµ�Á�}�°́�·Ê�»��µ¦ªµ�°»��¦�r
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������&75/�*�¡·¤¡r�$*1'�Á�}��µ¦�¹�°�µ¨°��¦µª�r��µ��´Ê�ªµ���&/,&.��oµ¥��¨�Å��´�¦¼�
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µ¥́��µ�
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��� �Î�µ�µ¦�Î�µ®���nµ�°�°»��¦�r� Ã�¥Î�µ®¦´��´ª�oµ��µ�� Ä®o� '28%/(� &/,&.� �oµ¥� �¸É� �nµ�°�°»��¦�r� Â¨oª¡·¤¡r�nµ�¸É
�o°��µ¦¨�Å�� Â¨³Î�µ®¦´��nµ�°�� Â®¨n��nµ¥�¦³Â� 965&� Ä®o� '28%/(� &/,&.� �oµ¥� �¸É�´ª� 965&� �³�¦µ��®�oµ�°
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�nµ��°��Â® n̈��nµ¥
®¤µ¥Á®�» �́�«¹�¬µµ¤µ¦��³�Î�µ�µ¦Á º̈É°��nµ� ®¦º°� �ºÉ°�°�°»��¦�r� Å�oÃ�¥�µ¦� &/,&.� �oµ¥�¸É�nµ� ®¦º°� �ºÉ°�°�
°»��¦�r��µ��́Ê��Î�µ�µ¦�'5$*�Å�¥́��¦·Áª��¸É�o°��µ¦
����Î�µ�µ¦Á¨º°�Á¤�¼�Î�µ´É��$1$/<6,6� ��6(783��µ��´Ê��µ��µ��¸É��n°��%,$6�32,17�'(7$,/�Â¨oª���)��� Á¡ºÉ°Á�}��µ¦
581�63,&(
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�´��¸É���¦n°¤�5��¤̧�nµÁ�nµ�´����9�Â¨³Â¦��´��¸É���¦n°¤�5��¤̧�nµÁ�nµ�´����9��µ¤®¨´��µ¦�°��92/7$*(�',9,'(5��´Ê�
Á°�

�µ¦ª·Á�¦µ³®rª��¦Ã�¥ª·�¸�&855(17�',9,6,21
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�´ª�n°��µ��´��³¡�ªnµ��¦³Â�¸ÉÅ®¨�nµ��´ª�µ��µ�Ä�Ç��³¤¸�nµÁ�nµ�´���nµ�ªµ¤�Î�µÅ¢¢jµ�°��´ª¤´�Á°����nµ�ªµ¤�Î�µÅ¢¢jµ
^*`�¤̧�nµÁ�nµ�́��nª��΅��°��nµ�ªµ¤�oµ��µ��^5`����¼��́��¦³Â�¸ÉÅ®¨�nµ���́ª�Î�µÅ¢¢jµ�»��́ª�¸É��µ��́��®µ¦
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Â¨³µ¤µ¦�Á�¸¥�Á�}�¤�µ¦Å�o�́��̧Ê I  =  
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Á¤ºÉ° I n Á�nµ�́����¦³Â�¸ÉÅ®¨�nµ��́ª�oµ��µ��¸É�o°��µ¦�¦µ�
I Á�nµ�́����¦³Â¦ª¤�¸ÉÅ®¨�nµ��́ª�oµ��µ���µ��»��́ª
Gn Á�nµ�́����nµ�°��́ª�Î�µÅ¢¢jµ�¸É�o°��µ¦�¦µ��¦³ÂÅ®¨�nµ�

G∑ Á�nµ�́����¨¦ª¤�°��nµ�ªµ¤�Î�µÅ¢¢jµ�¸É��µ��́�
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