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� ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´ ỐÊ¡Œ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��
 ¡ÒÃµÃÇ¨ÊÍºÊÁÁØµÔ°Ò¹ã¹¡ÒÃÍÍ¡áºº � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -�

��� ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁµÒÁÃÍÂ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -�

����
 µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -/

����� µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ 
� 	 
� 	 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -�

����- µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ 
� 	 � 	 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.

����� ¡ÒÃÇÔà¤ÃÒÐËŒà»ÃÕÂºà·ÕÂº¼Å¡ÒÃ¤Çº¤ØÁ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��- ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹ � � � � � � � � � � � � � � � � � � � � � � � � � ��

��-�
 µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �/

��-�� µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ 
� 	 
� 	 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��-�- µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ 
� 	 � 	 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��-�� ¡ÒÃÇÔà¤ÃÒÐËŒà»ÃÕÂºà·ÕÂº¼Å¡ÒÃ¤Çº¤ØÁ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �


��� ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ � � � � � � � � ��

��� ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ·ÕèÁÕà¤Ã×èÍ§
ÇÑ´¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /.

� ÊÃØ»áÅÐ¢‰ÍàÊ¹Íá¹Ð � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

/�
 ÊÃØ» � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /�

/�� ¢‰ÍàÊ¹Íá¹Ð � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /�

ÃÒÂ¡ÒÃÍ‰Ò§ÍÔ§ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	


ÀÒ¤¼¹Ç¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	�

¡ ¡ÒÃÅÔ¿µŒàÇÅÒàµçÁË¹ˆÇÂ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	�

¡�
 ¡ÒÃÅÔ¿µŒÊÑ­­Ò³àÇÅÒàµçÁË¹ˆÇÂ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

¡�� ¡ÒÃÅÔ¿µŒÃÐººàÇÅÒàµçÁË¹ˆÇÂ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

¡���
 ¡ÒÃá»Å§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁà»“¹ÃÐººá»Ã¼Ñ¹µÒÁàÇÅÒáººà»“¹¤Òº � � � � � � � � � �/

¡���� ¡ÒÃá»Å§ÃÐººá»Ã¼Ñ¹µÒÁàÇÅÒáººà»“¹¤Òºà»“¹ÃÐººäÁˆá»Ã¼Ñ¹µÒÁàÇÅÒ � � � � � � ��

¢ ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

¢�
 ÃÙ»áºº¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

¢�� ÅÑ¡É³Ð¢Í§»’­ËÒÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �-



¬

¤ »’­ËÒà©¾ÒÐ¢Í§¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� áÅÐ¤ÇÒÁà»“¹àÍ¡°Ò¹¢Í§»’­ËÒ¡ÒÃ
ÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

¤�
 »’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ»ÃÑºá¡‰Ê¶Ò¹ÐàÃÔèÁµ‰¹ � � � � � � � � � � � � � � � � � � � � � � � � � � ��

¤�� »’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹ � � � � � � � � � � � � � � � � � � � � ��

¤�- »’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ»ÃÑºá¡‰Ê¶Ò¹ÐàÃÔèÁµ‰¹·ÕèÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹ � � � � � � � �/

¤�� ¤ÇÒÁà»“¹àÍ¡°Ò¹¢Í§»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� � � � � � � � � � � � � � � ��

»ÃÐÇÑµÔ¼Ù‰à¢ÕÂ¹ÇÔ·ÂÒ¹Ô¾¹ Œ̧ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��



ÊÒÃºÑ­µÒÃÒ§

��
 ¤ÇÒÁËÁÒÂ¢Í§ÊÑ­ÅÑ¡É³ŒµˆÒ§æ ã¹áºº í̈ÒÅÍ§ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -.

��� ¤ˆÒ¾ÒÃÒÁÔàµÍÃŒ¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ � � � � � � � � � � � � � � � � � � � � � � � � � � -


��
 ¤ˆÒ¾Ô¡Ñ´ã¹¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ à¾×èÍµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§áºº
¢Ñé¹Ë¹Öè§Ë¹ˆÇÂ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -�

��� ¤ˆÒÊÁÃÃ¶¹Ð·Ò§àÇÅÒ¢Í§¡ÒÃ¤Çº¤ØÁµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§áºº¢Ñé¹Ë¹Öè§Ë¹ˆÇÂ � � � � � � � � ��

��- ¾ÅÑ§§Ò¹áÅÐ¤ÇÒÁá»Ã»ÃÇ¹¢Í§ÊÑ­­Ò³µíÒáË¹ˆ§ à¹×èÍ§ÁÒ¨Ò¡ÊÑ­­Ò³¾ÑÅÊŒ áÅÐÊÑ­­Ò³
Ãº¡Ç¹¢ÒÇ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� ¤ˆÒ¾Ô¡Ñ´ã¹¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ à¾×èÍµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§áºº
¢Ñé¹Ë¹Öè§Ë¹ˆÇÂ áÅÐÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹ �� áÅÐ �� � � � � � � � � � � � � � � � � � � � � � � � � �-

¡�
 àÁ·ÃÔ¡«Œ F�� � F��� F��� F�� áµˆÅÐ¤ÃÑé§¢Í§ÃÐººá»Ã¼Ñ¹µÒÁàÇÅÒáººà»“¹¤Òº � � � � � � � � � � � ��



ÊÒÃºÑ­ÀÒ¾


�
 ÃÐºº·Õè¤Çº¤ØÁ´‰ÇÂ¤ÍÁ¾ÔÇàµÍÃŒ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 


��
 ÃÙ»áºº¡ÒÃ¤Çº¤ØÁ¹ÑÂ·ÑèÇä» � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /

��� ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ·ÕèÅÔ¿µŒáÅ‰Ç � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��- ÃÐººÇ§»”´·ÕèÊÁÁÙÅ¡Ñ¹ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

-�
 »’­ËÒ¡ÒÃÍ‰Ò§ÍÔ§áºº¨íÒÅÍ§ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
�

-�� ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃÍ‰Ò§ÍÔ§áºº¨íÒÅÍ§ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �


��
 Ê̂Ç¹»ÃÐ¡ÍºµˆÒ§æ ¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ � � � � � � � � � � � � � � � � � � � � � � � �-

��� àÊ‰¹¡ÃÒ¿Ç§»”´ÎÔÊà·ÍÃÔ«ÔÊ¢Í§Ê×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � �-

��- ¡ÒÃ¾Ñ²¹Ò¢Í§µÑÇ¢ÑºàÃ‰Ò·Õèãª‰¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ � � � � � � � � � � � � � � ��

��� Ê̂Ç¹»ÃÐ¡Íº¢Í§ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �/

��� ÅÑ¡É³Ð¡ÒÃ·íÒ§Ò¹¢Í§¾Ôâ«ÍÔàÅç¡·ÃÔ¡ã¹ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ � � � � � � � � � � � � �/

��/ Ç§¨Ã¢ÂÒÂáÃ§´Ñ¹ÊÙ§ÊíÒËÃÑºÇÑÊ´Ø¾Ôâ«ÍÔàÅç¡·ÃÔ¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� ¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� ÇÔ¸Õ¡ÒÃÃÐºØ¢‰ÍÁÙÅµíÒáË¹ˆ§º¹´ÔÊ¡Œ )¡* ÇÔ¸Õ ;9;$:!89; 79�?' )¢* ÇÔ¸Õ 79:8'�9; 79�?' � � � � � � ��

��� Ê̂Ç¹»ÃÐ¡Íº¢Í§ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��
. áºº¨íÒÅÍ§¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ � � � � � � � � � � � � � � � � � � � � � � � � � � � � -.

��

 á¼¹ÀÒ¾âºà´¢Í§ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � --

��
� á¼¹ÀÒ¾âºà´¢Í§µÑÇ¢ÑºàÃ‰ÒÂˆÍÂ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � --

��
 â¤Ã§ÊÃ‰Ò§¡ÒÃ¤Çº¤ØÁµÒÁÃÍÂ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -/

��� ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§¢Í§µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ � 	 � 	

� ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -�

��- ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§¢Í§µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ � 	 � 	

� ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � -�

��� ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§¢Í§µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ 
� 	 
�

	 
� ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.

��� ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§¢Í§µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ 
� 	 
�

	 
� ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �


��/ ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ 
� 	 �

	 �� ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��



¯

��� ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ 
� 	 �

	 �� ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �-

��� â¤Ã§ÊÃ‰Ò§¡ÒÃ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹ � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� ÊÑ­­Ò³¾ÑÅÊŒ �� ·ÕèÃº¡Ç¹¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹¢Í§ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§ � � � � � � � � � � � � � � �/

��
. ÊÑ­­Ò³Ãº¡Ç¹¢ÒÇ �� ·ÕèÃº¡Ç¹ÊÑ­­Ò³¡ÒÃÇÑ´µíÒáË¹ˆ§ � � � � � � � � � � � � � � � � � � � � � � �/

��

 ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ � 	 � 	 � ã¹»’­ËÒ¡ÒÃµÒÁÃÍÂ àÁ×èÍÁÕÊÑ­­Ò³Ãº
¡Ç¹ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��
� ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³¾ÑÅÊŒ �� ¢Í§µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ
� 	 � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��
- ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹¢ÒÇ �� ¢Í§µÑÇ¤Çº¤ØÁÍÑµÃÒ
ÊØˆÁà´ÕÂÇ � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��
� ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³¾ÑÅÊŒ �� ¢Í§µÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ

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

��
� ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹¢ÒÇ �� ¢Í§µÑÇ¤Çº¤ØÁÍÑµÃÒ
ÊØˆÁà´ÕÂÇ 
� 	 
� 	 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �.

��
/ ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³¾ÑÅÊŒ �� ¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒ
ÊØˆÁ 
� 	 � 	 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �


��
� ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹¢ÒÇ �� ¢Í§µÑÇ¤Çº¤ØÁËÅÒÂ
ÍÑµÃÒÊØˆÁ 
� 	 � 	 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �


��
� â¤Ã§ÊÃ‰Ò§¡ÒÃ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ � � � � � � � � � �-

��
� ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ¡Ñº»’­ËÒ
¡ÒÃµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§ ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè 
 � � � � � � � � � � � � � � � � � � � � � � � � � � ��

���. ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ àÁ×èÍÁÕ
ÊÑ­­Ò³¾ÑÅÊŒ �� à¢‰ÒÊÙˆÃÐºº ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè 
 � � � � � � � � � � � � � � � � � � � � � � � � � � ��

���
 ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ àÁ×èÍÁÕ
ÊÑ­­Ò³Ãº¡Ç¹¢ÒÇ �� à¢‰ÒÊÙˆÃÐºº ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè 
 � � � � � � � � � � � � � � � � � � � � � ��

���� ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ¡Ñº»’­ËÒ
¡ÒÃµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§ ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè � � � � � � � � � � � � � � � � � � � � � � � � � � � �/

���- ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ àÁ×èÍÁÕ
ÊÑ­­Ò³¾ÑÅÊŒ �� à¢‰ÒÊÙˆÃÐºº ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

���� ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ àÁ×èÍÁÕ
ÊÑ­­Ò³Ãº¡Ç¹¢ÒÇ �� à¢‰ÒÊÙˆÃÐºº ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè � � � � � � � � � � � � � � � � � � � � � � ��

���� ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ¡Ñº»’­ËÒ
¡ÒÃµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§ ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè - � � � � � � � � � � � � � � � � � � � � � � � � � � ��



°

���/ ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ àÁ×èÍÁÕ
ÊÑ­­Ò³¾ÑÅÊŒ �� à¢‰ÒÊÙˆÃÐºº ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè - � � � � � � � � � � � � � � � � � � � � � � � � � � ��

���� ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ àÁ×èÍÁÕ
ÊÑ­­Ò³¾ÑÅÊŒ �� à¢‰ÒÊÙˆÃÐºº ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè - � � � � � � � � � � � � � � � � � � � � � � � � � � /.

���� â¤Ã§ÊÃ‰Ò§¡ÒÃ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ·ÕèÁÕà¤Ã×èÍ§
ÇÑ´¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /


���� ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ·ÕèÁÕà¤Ã×èÍ§
ÇÑ´¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹ ¡Ñº»’­ËÒ¡ÒÃµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§ ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè 
 � � � � � /�

��-. ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ·ÕèÁÕà¤Ã×èÍ§
ÇÑ´¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹ àÁ×èÍÁÕÊÑ­­Ò³¾ÑÅÊŒ �� à¢‰ÒÊÙˆÃÐºº ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè 
 � � � � � � � /�

��-
 ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ·ÕèÁÕà¤Ã×èÍ§
ÇÑ´¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹ àÁ×èÍÁÕÊÑ­­Ò³¾ÑÅÊŒ �� à¢‰ÒÊÙˆÃÐºº ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè 
 � � � � � � � /�

��-� ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ·ÕèÁÕà¤Ã×èÍ§
ÇÑ´¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹ ¡Ñº»’­ËÒ¡ÒÃµÒÁÃÍÂÊÑ­­Ò³Í‰Ò§ÍÔ§ ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè � � � � � � //

��-- ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ·ÕèÁÕà¤Ã×èÍ§
ÇÑ´¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹ àÁ×èÍÁÕÊÑ­­Ò³¾ÑÅÊŒ �� à¢‰ÒÊÙˆÃÐºº ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè � � � � � � � � /�

��-� ¼ÅµÍº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ·ÕèÁÕà¤Ã×èÍ§
ÇÑ´¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹ àÁ×èÍÁÕÊÑ­­Ò³¾ÑÅÊŒ �� à¢‰ÒÊÙˆÃÐºº ã¹¡ÒÃÍÍ¡áºº¤ÃÑé§·Õè � � � � � � � � /�

¡�
 ºÅçÍ¡ä´ÍÐá¡ÃÁ¢Í§µÑÇ´íÒà¹Ô¹¡ÒÃ¡ÒÃÅÔ¿µŒáÅÐµÑÇ´íÒà¹Ô¹¡ÒÃ¡ÒÃÅÔ¿µŒ¼¡¼Ñ¹ � � � � � � � � � ��

¡�� ÅÑ¡É³Ð¢Í§ÊÑ­­Ò³à¢‰ÒáÅÐÊÑ­­Ò³ÍÍ¡ã¹ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ � � � � � � � � � � � � � � � � � � ��

¡�- ºÅçÍ¡ä´ÍÐá¡ÃÁ¢Í§¡ÒÃÅÔ¿µŒÃÐººËÅÒÂÍÑµÃÒÊØˆÁ � � � � � � � � � � � � � � � � � � � � � � � � � � � �/

¡�� ¡ÒÃ¾Ô¨ÒÃ³ÒÃÐººËÅÒÂÍÑµÃÒÊØˆÁ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

¤�
 ÃÙ»áºº¡ÒÃ¤Çº¤ØÁ¹ÑÂ·ÑèÇä» � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��



º··Õè �

º·¹íÒ

��� ¡ÅˆÒÇ¹íÒ»’­ËÒ
»’¨ Ø̈ºÑ¹¤ÍÁ¾ÔÇàµÍÃŒàÃÔèÁÁÕº·ºÒ·ã¹¡ÒÃ¤Çº¤ØÁÃÐººµˆÒ§æ á·¹·ÕèµÑÇ¤Çº¤ØÁáººÍ¹ÒÅÍ¡ÁÒ¡¢Öé¹

ÃÐºº·Õè¤Çº¤ØÁ´‰ÇÂ¤ÍÁ¾ÔÇàµÍÃŒ¨ÐÁÕÊ̂Ç¹»ÃÐ¡ÍºËÅÑ¡¤×Í ¾ÅÒ¹µŒ )6"!(8* µÑÇªÑ¡µÑÇÍÂˆÒ§ )7!%6"9�*

Ê̂Ç¹»ÃÐÁÇÅ¼Å )6�':977'�* áÅÐµÑÇ¤§¤ˆÒ )5'";9�* â´Â·ÕèÊÑ­­Ò³ÍÍ¡¨Ò¡¾ÅÒ¹µŒ·Õèà»“¹ÊÑ­­Ò³àÇÅÒ
µˆÍà¹×èÍ§ ):'(8$(#'#7	8$%9* ¨Ò¡¾ÅÒ¹µŒ¨Ð¶Ù¡ªÑ¡µÑÇÍÂˆÒ§·Ø¡æ ¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§ãË‰à»“¹ÊÑ­­Ò³àÇÅÒ
àµçÁË¹ˆÇÂ );$7:�989	8$%9* áÅ‰Ç¹íÒ¢‰ÍÁÙÅ·Õèä´‰ä»»ÃÐÁÇÅ¼ÅÍÍ¡ÁÒà»“¹ÊÑ­­Ò³¤Çº¤ØÁ ¨Ò¡¹Ñé¹¤§¤ˆÒ
ÊÑ­­Ò³¤Çº¤ØÁ¹Ñé¹·Ø¡æ ¤Òº¡ÒÃ¤§¤ˆÒ à¾×èÍãË‰à»“¹ÊÑ­­Ò³àÇÅÒµˆÍà¹×èÍ§¡ÅÑºä»¤Çº¤ØÁ¾ÅÒ¹µŒ ÅÑ¡É³Ð
´Ñ§ÃÙ»·Õè 
�
 â´Â·ÑèÇä»¡ÒÃ¤Çº¤ØÁ´‰ÇÂ¤ÍÁ¾ÔÇàµÍÃŒ ¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§ÊÑ­­Ò³ÍÍ¡áÅÐ¤Òº¡ÒÃ¤§¤ˆÒ
ÊÑ­­Ò³à¢‰Ò¨ÐÁÕ¤ˆÒà·̂Ò¡Ñ¹ à¾×èÍãË‰ÊÒÁÒÃ¶ÍÍ¡áººµÑÇ¤Çº¤ØÁáººàÇÅÒàµçÁË¹ˆÇÂä´‰ áµˆã¹¤ÇÒÁà»“¹¨ÃÔ§
áÅ‰Ç¤ÍÁ¾ÔÇàµÍÃŒÊÒÁÒÃ¶·íÒ¡ÒÃ¤Çº¤ØÁ´‰ÇÂ¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§áÅÐ¤Òº¡ÒÃ¤§¤̂Ò·ÕèäÁˆà·̂Ò¡Ñ¹ä´‰ ¡ÒÃ¤Çº
¤ØÁ·ÕèÁÕ¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§áÅÐ¤Òº¡ÒÃ¤§¤̂Ò·ÕèäÁˆà·̂Ò¡Ñ¹¹Õé àÃÕÂ¡ÇˆÒ ¡ÒÃ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ����������

	
���
��

¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁÍÒ¨ÂØˆ§ÂÒ¡¡ÇˆÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ´‰ÇÂ¤ÍÁ¾ÔÇàµÍÃŒáºº
ÍÑµÃÒÊØˆÁà´ÕÂÇ áµˆ¡çÁÕ¡ÒÃ¹íÒàÍÒµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁÁÒãª‰´‰ÇÂàËµØ¼Å´Ñ§µˆÍä»¹Õé


� ÃÐººÊÑ­­Ò³à¢‰ÒËÅÒÂÊÑ­­Ò³ ÊÑ­­Ò³ÍÍ¡ËÅÒÂÊÑ­­Ò³ )%#"8$6"9 $(6#8 %#"8$6"9 '#86#8

7>789%* ´‰ÇÂ¢‰Í í̈Ò¡Ñ´¢Í§Ê̂Ç¹»ÃÐ¡ÍºÀÒÂã¹ÃÐºº àªˆ¹ µÑÇ¢ÑºàÃ‰Ò à¤Ã×èÍ§ÇÑ´ÊÑ­­Ò³ ºÒ§¤ÃÑé§ÍÒ¨
¨Ðà»“¹ä»äÁˆä´‰·Õè¨Ð·íÒ¡ÒÃªÑ¡µÑÇÍÂˆÒ§ËÃ×Í¤§¤ˆÒÊÑ­­Ò³àËÅ̂Ò¹Ñé¹´‰ÇÂ¤Òº·Õèà·̂Ò¡Ñ¹

�� ¶‰ÒÊÒÁÒÃ¶¤Çº¤ØÁÃÐºº â´ÂãË‰¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§áÅÐ¤Òº¡ÒÃ¤§¤̂ÒàÃçÇ¢Öé¹ ¨Ð·íÒãË‰ÃÐººÁÕÊÁÃÃ¶	
¹Ð·Õè´Õ¢Öé¹ áµˆ¤ˆÒãª‰¨ˆÒÂ¡ç¨ÐÊÙ§¢Öé¹µÒÁä»´‰ÇÂ ´Ñ§¹Ñé¹ÍÒ¨¨Ðµ‰Í§àÅ×Í¡ãª‰¤ÒºãË‰àËÁÒÐÊÁ¡Ñº¾ÅÇÑµ¢Í§

�������

���	�

��

������

���
�

ÃÙ»·Õè 
�
+ ÃÐºº·Õè¤Çº¤ØÁ´‰ÇÂ¤ÍÁ¾ÔÇàµÍÃŒ



�

ÊÑ­­Ò³¹Ñé¹æ

-� ¡ÒÃ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ à»“¹¡ÒÃ¤Çº¤ØÁáººá»Ã¼Ñ¹µÒÁàÇÅÒ «Öè§ÁÕ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤Çº¤ØÁ
ÁÒ¡¡ÇˆÒ¡ÒÃ¤Çº¤ØÁáººäÁˆá»Ã¼Ñ¹µÒÁàÇÅÒ·ÑèÇä» àªˆ¹ ¡ÒÃ¤Çº¤ØÁ´‰ÇÂµÑÇ¤Çº¤ØÁ·ÕèÁÕàÊ¶ÕÂÃÀÒ¾
)78!&"9 :'(8�'""9�* G
H ¡ÒÃ·íÒãË‰ÃÐººËÅÒÂÃÐººÁÕàÊ¶ÕÂÃÀÒ¾ÃˆÇÁ¡Ñ¹ )7$%#"8!(9'#7 78!&$"$D!	

8$'(* G�H ËÃ×Í¡ÒÃ¤Çº¤ØÁáººáÂ¡ÈÙ¹ÂŒ );9:9(8�!"$D9; :'(8�'"* G-H

µÑÇÍÂˆÒ§¡ÒÃ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁàªˆ¹ ã¹ÃÐºº¤Çº¤ØÁ¡Å‰Í§â·Ã·ÑÈ¹Œà¾×èÍ Ñ̈ºÀÒ¾à¤Å×èÍ¹äËÇ ÍÑµÃÒ
¡ÒÃÊ̂§¢‰ÍÁÙÅ¨Ò¡¡Å‰Í§â·Ã·ÑÈ¹Œª‰Ò¡ÇˆÒÍÑµÃÒ¡ÒÃ¤Çº¤ØÁµíÒáË¹ˆ§¢Í§¡Å‰Í§â·Ã·ÑÈ¹Œ G�H ã¹¡ÃÐºÇ¹¡ÒÃà¤ÁÕ
¡ÒÃÇÑ´¤ÇÒÁà¢‰Á¢‰¹¢Í§ÊÒÃ·íÒä´‰ª‰Ò¡ÇˆÒ¡ÒÃÇÑ´ÍØ³ËÀÙÁÔËÃ×ÍÍÑµÃÒ¡ÒÃäËÅ¢Í§ÊÒÃ G�H ËÃ×Íã¹ÃÐººà«ÍÃŒ
âÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ·ÕèÁÕ¢‰Í í̈Ò¡Ñ´ã¹¡ÒÃªÑ¡µÑÇÍÂˆÒ§¢Í§ÊÑ­­Ò³µíÒáË¹ˆ§ áÅÐÁÕ¾ÅÇÑµ¢Í§ÊÑ­­Ò³¤Çº
¤ØÁ·Õèáµ¡µˆÒ§¡Ñ¹ G/H

ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ Ñ̈´ÇˆÒà»“¹ÃÐººá»Ã¼Ñ¹µÒÁàÇÅÒáººà»“¹¤Òº áµˆàÃÒÊÒÁÒÃ¶ Ñ̈´ãË‰ÍÂÙˆã¹ÃÙ»¢Í§
ÃÐººäÁˆá»Ã¼Ñ¹µÒÁàÇÅÒä´‰ â´ÂÍÒÈÑÂà·¤¹Ô¤¡ÒÃÅÔ¿µŒ )"$=8$(< 89:5($A#9* ·íÒãË‰ä´‰ÊÁ¡ÒÃÊ¶Ò¹Ð
¢Í§ÃÐººäÁˆá»Ã¼Ñ¹µÒÁàÇÅÒ ·ÕèÊÍ´¤Å‰Í§¡ÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ â´ÂÁÕÊÑ­­Ò³à¢‰ÒáÅÐÊÑ­­Ò³ÍÍ¡à»“¹
àÇ¡àµÍÃŒ¢Í§ÊÑ­­Ò³¹Ñé¹æ ã¹Ë¹Öè§¤ÒºàÇÅÒ¡ÃÍº )=�!%9 69�$';* áÅÐ·íÒãË‰ÊÒÁÒÃ¶ÇÔà¤ÃÒÐËŒ¤Ø³ÊÁºÑµÔ
¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ ä´‰ÍÂˆÒ§ÃÐººäÁ̂á»Ã¼Ñ¹µÒÁàÇÅÒ·ÑèÇä»

à¹×èÍ§¨Ò¡à·¤¹Ô¤¡ÒÃÅÔ¿µŒ à»“¹¡ÒÃ¹íÒàÍÒÊÑ­­Ò³à¢‰ÒáÅÐÊÑ­­Ò³ÍÍ¡ÀÒÂã¹Ë¹Öè§¤ÒºàÇÅÒ¡ÃÍº
ÁÒàÃÕÂ§à»“¹àÇ¡àµÍÃŒ ´Ñ§¹Ñé¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ ¡ç¨Ð¹íÒàÍÒàÇ¡àµÍÃŒ¢Í§
ÊÑ­­Ò³ÍÍ¡¢Í§¾ÅÒ¹µŒ ÁÒÊÃ‰Ò§à»“¹àÇ¡àµÍÃŒ¢Í§ÊÑ­­Ò³¤Çº¤ØÁà¾×èÍà¢‰ÒÊÙˆ¾ÅÒ¹µŒ ¤ÇÒÁÂØˆ§ÂÒ¡ã¹¡ÒÃ
ÍÍ¡áººµÑÇ¤Çº¤ØÁà¡Ô´¢Öé¹ à¹×èÍ§¨Ò¡µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ¨Ðµ‰Í§ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢·Ò§àÇÅÒ ¹Ñè¹
¤×Íà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å ):!#7!"$8> :'(78�!$(8* ·íÒãË‰Ê̂Ç¹»„Í¹¼ˆÒ¹ )=99;85�'#<5 89�%* ¢Í§µÑÇ
¤Çº¤ØÁµ‰Í§ÁÕÅÑ¡É³Ðà»“¹àÁ·ÃÔ¡«ŒÊÒÁàËÅÕèÂÁÅ̂Ò§áºººÅçÍ¡ )&"': "'C9�	8�$!(<#"!� %!8�$@* µÑÇ¤Çº¤ØÁ
ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ Ö̈§äÁˆÊÒÁÒÃ¶ÍÍ¡áººµÒÁÇÔ¸Õ¢Í§ÃÐººäÁˆá»Ã¼Ñ¹µÒÁàÇÅÒµÒÁ»¡µÔä´‰

ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ )"$(9!� %!8�$@ $(9A#!"$8>* à»“¹ÃÙ»áººË¹Öè§¢Í§»’­ËÒàªÔ§¤Í¹àÇ¡«Œ
·ÕèÊÒÁÒÃ¶¡íÒË¹´â¤Ã§ÊÃ‰Ò§¢Í§àÁ·ÃÔ¡«ŒµÑÇá»Ãä´‰ ã¹ÇÔ·ÂÒ¹Ô¾¹¸Œ¹Õé¨Ð¹íÒàÊ¹ÍÇÔ¸Õ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ
àËÁÒÐÊÁ·ÕèÊØ´ �� ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ´‰ÇÂÇÔ¸ÕÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ â´Âá»Å§»’­ËÒ´Ñ§¡Å̂ÒÇãË‰
ÍÂÙˆã¹ÃÙ»¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ áÅ‰Ç¡íÒË¹´â¤Ã§ÊÃ‰Ò§¢Í§µÑÇ¤Çº¤ØÁãË‰ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁ
à»“¹àËµØà»“¹¼Å áÅ‰Çá¡‰»’­ËÒ´‰ÇÂÇÔ¸Õ¡ÒÃËÒâ»Ãá¡ÃÁàªÔ§¤Í¹àÇ¡«Œ «Öè§ÊÒÁÒÃ¶Å´¤ÇÒÁÂØˆ§ÂÒ¡ã¹¡ÒÃÍÍ¡
áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁÅ§ä´‰ ¾Ã‰ÍÁ·Ñé§ä´‰¹íÒàÊ¹ÍÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ à¾×èÍà»“¹¡Ã³Õ
ÈÖ¡ÉÒã¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ

��� §Ò¹ÇÔ Ñ̈Â·Õè¼̂Ò¹ÁÒ
·ÄÉ®Õ·Õèà¡ÕèÂÇ¡Ñº¡ÒÃ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁàÃÔèÁ¤Ô´¤‰¹¡Ñ¹ÁÒµÑé§áµˆ»• ¤�È� 
��� â´Â ����

1�!(: G�H àÊ¹ÍÇˆÒàÁ×èÍ¹íÒÊÑ­­Ò³à¢‰ÒáÅÐÊÑ­­Ò³ÍÍ¡ÀÒÂã¹Ë¹Öè§¤ÒºàÇÅÒ¡ÃÍºÁÒàÃÕÂ§à»“¹àÇ¡àµÍÃŒ



-

¢Í§ÊÑ­­Ò³¹Ñé¹æ áÅ‰Ç ¨Ðä´‰ÇˆÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ŒÃÐËÇˆÒ§àÇ¡àµÍÃŒÊÑ­­Ò³à¢‰Ò¡ÑºàÇ¡àµÍÃŒÊÑ­­Ò³ÍÍ¡¹Õé¨Ð
à»“¹áººäÁˆá»Ã¼Ñ¹µÒÁàÇÅÒ µˆÍÁÒä´‰ÁÕ¡ÒÃàÊ¹ÍÇÔ¸Õ¡ÒÃá»Å§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁãË‰ÍÂÙˆã¹¢Í§ÃÙ»ÃÐººäÁˆ
á»Ã¼Ñ¹µÒÁàÇÅÒ ´‰ÇÂà·¤¹Ô¤¡ÒÃÅÔ¿µŒ â´Â ���� �!%$95 �� ��
 G�H «Öè§·íÒãË‰ÊÒÁÒÃ¶ÇÔà¤ÃÒÐËŒ¤Ø³ÊÁºÑµÔ
µˆÒ§æ ¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ¹Õé ä´‰ÍÂˆÒ§ÃÐººäÁ̂á»Ã¼Ñ¹µÒÁàÇÅÒ·ÑèÇä» àªˆ¹ �� ��! $ áÅÐ 1� �!	

%!%'8' G�H �� �'(<5$ G
.H

¤ÇÒÁÂØˆ§ÂÒ¡ã¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ¤×Íà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å «Öè§Í¸ÔºÒÂäÇ‰
â´Â ���� �9>9� G

H áµˆ¡çÁÕ¼Ù‰àÊ¹Í¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ´‰ÇÂÇÔ¸ÕµˆÒ§æ
àªˆ¹ �� �!<$C!�! áÅÐ �� ��! $ G
H ä´‰ÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁÊÑ­­Ò³ÍÍ¡ )%#"8$�!89

'#86#8 :'(8�'""9�* ·ÕèÊÒÁÒÃ¶ÊÑ§à¤ÃÒÐËŒÊ¶Ò¹Ð¨Ò¡ÊÑ­­Ò³ÍÍ¡·ÕèÇÑ´ä´‰ ·íÒãË‰¡ÒÃ¤Çº¤ØÁàËÁ×Í¹¡ÒÃ»„Í¹
¡ÅÑºÊ¶Ò¹Ð áÅÐÂÑ§ÊÒÁÒÃ¶·íÒãË‰µÑÇ¤Çº¤ØÁÁÕàÊ¶ÕÂÃÀÒ¾´‰ÇÂ ���� �9>9� G

H ËÒµÑÇ¤Çº¤ØÁ·Ñé§ËÁ´·Õè·íÒ
ãË‰ÃÐººÁÕàÊ¶ÕÂÃÀÒ¾ ´‰ÇÂËÅÑ¡¡ÒÃ¢Í§¡ÒÃËÒ¾ÒÃÒÁÔàµÍÃŒ¢Í§ÂÙÅÒ )�'#"! 6!�!%98�$D!8$'(* ¹Í¡¨Ò¡¹Õé
ÂÑ§ÁÕ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ áÅÐµÑÇ¤Çº¤ØÁ¤§·¹ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ àªˆ¹ �� �59(

áÅÐ �� �$# G
�H ���� �9>9� G
-H ���� �I!<='�7 áÅÐ ���� �'$?'(9( G
�H

ã¹Ê̂Ç¹¢Í§¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� �� �:59�9�4 
� �!5$(98 áÅÐ �� �5$"!"$ G
�H

���� ;9 �"$?9$�!4 0��� �9�'%9" áÅÐ 0� �9�(#77'# G
/H ä´‰ÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ÊíÒËÃÑº
ÃÐººàÇÅÒàµçÁË¹ˆÇÂ·ÑèÇä» ´‰ÇÂÇÔ¸ÕÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ ÊíÒËÃÑºµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ÊíÒËÃÑºÃÐºº
ËÅÒÂÍÑµÃÒÊØˆÁ ä´‰ÁÕ¡ÒÃÍÍ¡áºº´‰ÇÂÇÔ¸ÕµˆÒ§æ â´Â 
��� �'#"<!�$74 ���� �!5"95 áÅÐ ���� �!"!	

?!($ G
�H4 �� �$# áÅÐ �� �59( G
�H ÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´´‰ÇÂÇÔ¸Õ¡ÒÃ¨Ñº¤Ùˆáºº¨íÒÅÍ§
)%';9" %!8:5$(<* �� �5# áÅÐ �� �59( G
�H ·íÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´´‰ÇÂÇÔ¸Õ·Ò§ÊÁ¡ÒÃ
Ê¶Ò¹Ð

��� ¢Íºà¢µÇÔ·ÂÒ¹Ô¾¹¸Œ

� àÊ¹ÍÇÔ¸Õ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ ´‰ÇÂÇÔ¸ÕÍÊÁ¡ÒÃ
àÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹

�� ÇÔà¤ÃÒÐËŒà»ÃÕÂºà·ÕÂº¼Å¡ÒÃ¤Çº¤ØÁ¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ¡ÑºµÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ

-� ¨íÒÅÍ§¼Å¡ÒÃ¤Çº¤ØÁÃÐººËÅÒÂÍÑµÃÒÊØˆÁ¡ÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

��� ¢Ñé¹µÍ¹¡ÒÃ í́Òà¹Ô¹§Ò¹

� ÈÖ¡ÉÒÇÔ¸Õ¡ÒÃá»Å§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁãË‰à»“¹ÃÐººäÁˆá»Ã¼Ñ¹µÒÁàÇÅÒ

�� ÇÔà¤ÃÒÐËŒ¤Ø³ÊÁºÑµÔ¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ

-� ÈÖ¡ÉÒà§×èÍ¹ä¢ã¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ

�� ÈÖ¡ÉÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ´‰ÇÂÇÔ¸ÕÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹



�

�� ´Ñ´á»Å§ÇÔ¸Õ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ´‰ÇÂÇÔ¸ÕÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ ãË‰ãª‰ä´‰¡ÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ

/� ÈÖ¡ÉÒáºº¨íÒÅÍ§ÃÐººà«ÍÃŒâÇ¢Ñà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

�� ¨íÒÅÍ§¼Å¡ÒÃ¤Çº¤ØÁ¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁáÅÐµÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ ¡ÑºÃÐººà«ÍÃŒâÇ¢Ñº
à¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

�� ÇÔà¤ÃÒÐËŒà»ÃÕÂºà·ÕÂº¼Å¡ÒÃ¤Çº¤ØÁ¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ¡ÑºµÑÇ¤Çº¤ØÁÍÑµÃÒÊØˆÁà´ÕÂÇ

��� »ÃÐâÂª¹Œ·Õè¤Ò´Ç̂Ò¨Ðä´‰ÃÑº

� ¤ÇÒÁà¢‰Òã¨¶Ö§ÅÑ¡É³ÐáÅÐ¤Ø³ÊÁºÑµÔ¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ â´Â¾Ô¨ÒÃ³Ò¨Ò¡ÃÐººäÁ̂á»Ã¼Ñ¹µÒÁ
àÇÅÒ·ÕèÊÍ´¤Å‰Í§

�� ÇÔ¸Õ¡ÒÃ¤Çº¤ØÁÊíÒËÃÑºÃÐºº·ÕèäÁˆÊÒÁÒÃ¶ãË‰¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§áÅÐ¡ÒÃ¤§¤ˆÒà·̂Ò¡Ñ¹ä´‰

-� á¹Ç·Ò§ã¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁÃÐººËÅÒÂÍÑµÃÒÊØˆÁ ·ÕèÊÐ´Ç¡áÅÐ§̂ÒÂ¢Öé¹

��� â¤Ã§ÊÃ‰Ò§ÇÔ·ÂÒ¹Ô¾¹¸Œ
ÇÔ·ÂÒ¹Ô¾¹¸Œ¹Õé»ÃÐ¡Íº´‰ÇÂà¹×éÍËÒ·Ñé§ËÁ´ / º· áÅÐÀÒ¤¼¹Ç¡ÍÕ¡ - º· â´ÂáµˆÅÐº·¡Å̂ÒÇ¶Ö§à¹×éÍ

ËÒµˆÒ§æ ´Ñ§¹Õé
º··Õè 
 º·¹íÒ ¨Ð¡Å̂ÒÇ¹íÒ¶Ö§»’­ËÒ¡ÒÃ¤Çº¤ØÁ §Ò¹ÇÔ¨ÑÂ·Õè¼ˆÒ¹ÁÒ ¢Íºà¢µÇÔ·ÂÒ¹Ô¾¹¸Œ ¢Ñé¹µÍ¹¡ÒÃ

´íÒà¹Ô¹§Ò¹ áÅÐ»ÃÐâÂª¹Œ·Õè¤Ò´ÇˆÒ¨Ðä´‰ÃÑº
º··Õè � ÅÑ¡É³Ð¢Í§»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ¡Å̂ÒÇ¶Ö§ÃÙ»áºº¢Í§»’­ËÒ·Õè

ãª‰ÍÍ¡áººµÑÇ¤Çº¤ØÁ à§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å·ÕèºÑ§¤Ñºâ¤Ã§ÊÃ‰Ò§¢Í§µÑÇ¤Çº¤ØÁ ¤Ø³ÊÁºÑµÔ·ÑèÇä»¢Í§
ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ àªˆ¹ àÊ¶ÕÂÃÀÒ¾ ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃÊÑ§à¡µä´‰ ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃà¢‰Ò¶Ö§ä´‰ áÅÐÊØ´
·‰ÒÂ¨Ð¡Å̂ÒÇ¶Ö§¹ÍÃŒÁã¹ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ

º··Õè - ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ ¡Å̂ÒÇ¶Ö§ÊÁÁØµÔ°Ò¹
ã¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ áÅÐÇÔ¸Õ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ´ÑÇÂÇÔ¸ÕÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§
àÊ‰¹

º··Õè � ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ¡Å̂ÒÇ¶Ö§Ê̂Ç¹»ÃÐ¡ÍºµˆÒ§æ ¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹
ÎÒÃŒ´´ÔÊ¡Œ ¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ áºº¨íÒÅÍ§·Ò§¤³ÔµÈÒÊµÃŒ¢Í§ÃÐººà«ÍÃŒâÇ¢Ñº
à¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ áÅÐ¡ÒÃÇÔà¤ÃÒÐËŒáºº¨íÒÅÍ§¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

º··Õè � ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ¡Å̂ÒÇ¶Ö§¡ÒÃÍÍ¡áºº
µÑÇ¤Çº¤ØÁµÒÁÃÍÂ ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹ ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ
ËÅÒÂÍÑµÃÒÊØˆÁÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ áÅÐ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁÊíÒËÃÑº
ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ·ÕèÁÕà¤Ã×èÍ§ÇÑ´ÊÑ­­Ò³¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹



�

º··Õè / ÊÃØ»áÅÐ¢‰ÍàÊ¹Íá¹Ð ¡Å̂ÒÇ¶Ö§º·ÊÃØ»ã¹ÇÔ·ÂÒ¹Ô¾¹¸Œ©ºÑº¹Õé áÅÐ¢‰ÍàÊ¹Íá¹Ðã¹¡ÒÃÈÖ¡ÉÒ
¢Ñé¹µˆÍä»

ÀÒ¤¼¹Ç¡ ¡ ¡ÒÃÅÔ¿µŒàÇÅÒàµçÁË¹ˆÇÂ ¡Å̂ÒÇ¶Ö§¡ÒÃÅÔ¿µŒÊÑ­­Ò³àÇÅÒàµçÁË¹ˆÇÂ áÅÐ¡ÒÃÅÔ¿µŒÃÐºº
àÇÅÒàµçÁË¹ˆÇÂ

ÀÒ¤¼¹Ç¡ ¢ ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ ¡Å̂ÒÇ¶Ö§ÃÙ»áºº¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ áÅÐÅÑ¡É³Ð
¢Í§»’­ËÒÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹

ÀÒ¤¼¹Ç¡ ¤ »’­ËÒà©¾ÒÐ¢Í§¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� áÅÐ¤ÇÒÁà»“¹àÍ¡
°Ò¹¢Í§»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ¡Å̂ÒÇ¶Ö§»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ»ÃÑº
á¡‰Ê¶Ò¹ÐàÃÔèÁµ‰¹ »’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁà¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹ »’­ËÒ¡ÒÃÍÍ¡áººµÑÇ
¤Çº¤ØÁ»ÃÑºá¡‰Ê¶Ò¹ÐàÃÔèÁµ‰¹·ÕèÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹ áÅÐ¤ÇÒÁà»“¹àÍ¡°Ò¹¢Í§»’­ËÒ¡ÒÃÍÍ¡áºº
µÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ ��



º··Õè �

ÅÑ¡É³Ð¢Í§»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´��

ã¹º·¹ÕéàÃÒ¨Ð¡Å̂ÒÇ¶Ö§ÃÙ»áºº¢Í§»’­ËÒ·Õèãª‰ã¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� à§×èÍ¹
ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å·ÕèºÑ§¤Ñºâ¤Ã§ÊÃ‰Ò§¢Í§µÑÇ¤Çº¤ØÁ ¤Ø³ÊÁºÑµÔ·ÑèÇä»¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ àªˆ¹
àÊ¶ÕÂÃÀÒ¾ ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃÊÑ§à¡µä´‰ ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃà¢‰Ò¶Ö§ä´‰ áÅÐÊØ´·‰ÒÂ¨Ð¡Å̂ÒÇ¶Ö§¹ÍÃŒÁã¹
ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ

��� ÃÙ»áºº¢Í§»’­ËÒ
»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ·Õèãª‰ã¹¡ÒÃ¾Ô¨ÒÃ³Ò ¨ÐÍÂÙˆã¹ÃÙ»áºº¡ÒÃ¤Çº¤ØÁ

¹ÑÂ·ÑèÇä» )<9(9�!" :'(8�'" :'(J<#�!8$'(* ´Ñ§ÃÙ»·Õè ��
 â´Â·Õè �� ¤×Í¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» )<9(9�!"$D9; 6"!(8*

·Õèà»“¹ÃÐººàÇÅÒµˆÍà¹×èÍ§ â´ÂÁÕ �� à»“¹ÊÑ­­Ò³¢ÒÍÍ¡·Õèãª‰ÇÑ´ÊÁÃÃ¶¹Ð¢Í§¡ÒÃ¤Çº¤ØÁ àªˆ¹ ÊÑ­­Ò³
¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹ 	� ¤×ÍÊÑ­­Ò³à¢‰Ò¨Ò¡ÀÒÂ¹Í¡ àª̂¹ ÊÑ­­Ò³Í‰Ò§ÍÔ§ ËÃ×ÍÊÑ­­Ò³Ãº¡Ç¹ 
� ¤×Í
ÊÑ­­Ò³ÇÑ´à¢‰ÒÊÙˆµÑÇ¤Çº¤ØÁ áÅÐ �� ¤×ÍÊÑ­­Ò³¤Çº¤ØÁ·Õèà¢‰ÒÊÙˆ¾ÅÒ¹µŒ ÊÁ¡ÒÃÊ¶Ò¹Ð¢Í§¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä»
�� ¤×Í

K��)
* L ����)
* M��
�	

�)
* M��
��

�)
*

��)
* L ��
��

�)
* M��
��	

�)
* M��
���

�)
*


�)
* L ��
��

�)
* M��
��	

�)
* M��
���

�)
*

)��
*

ËÃ×ÍÍÒ¨¨Ðà¢ÕÂ¹ä´‰ÇˆÒ �
��


�

�
L

�
��
�� ��

��

��
�� ��

��

��
	�

��

�
)���*

áÅÐ � ¤×ÍµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ·ÕèÃÑºÊÑ­­Ò³ÇÑ´àÇÅÒàµçÁË¹ˆÇÂ 
 à¾×èÍ¤íÒ¹Ç³ËÒÊÑ­­Ò³¤Çº¤ØÁ
àÇÅÒàµçÁË¹ˆÇÂ � â´Â·ÕèÊÑ­­Ò³ 
 ¶Ù¡ªÑ¡µÑÇÍÂˆÒ§¨Ò¡ÊÑ­­Ò³ 
� ·Õè·Ø¡æ ¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§ � �� áÅÐ
ÊÑ­­Ò³ � ¶Ù¡¤§¤ˆÒà»“¹ÊÑ­­Ò³ �� ·Õè·Ø¡æ ¤Òº¡ÒÃ¤§¤ˆÒ ��� àÁ×èÍ �� ¤×Í¤ÒºàÇÅÒ°Ò¹ )&!79 69�$';*

àÃÒ¾Ô¨ÒÃ³ÒÊÑ­­Ò³¢ÒÍÍ¡·Õèãª‰ÇÑ´ÊÁÃÃ¶¹Ð � áÅÐÊÑ­­Ò³à¢‰Ò¨Ò¡ÀÒÂ¹Í¡ 	 à»“¹ÊÑ­­Ò³àÇÅÒàµçÁ

��
��

�� ��

��

�

��

��

�

���

��

�
�

ÃÙ»·Õè ��
+ ÃÙ»áºº¡ÒÃ¤Çº¤ØÁ¹ÑÂ·ÑèÇä»



�

��

�� ��

��

��

� �
�

�� �� ���� � �� ����
�
�

� � �
�

�

��
����

�
� ��

�
��

�
��

ÃÙ»·Õè ���+ ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ·ÕèÅÔ¿µŒáÅ‰Ç

Ë¹ˆÇÂ ·Õè¶Ù¡ªÑ¡µÑÇÍÂˆÒ§áÅÐ¤§¤ˆÒÁÒ¨Ò¡ÊÑ­­Ò³ �� áÅÐ 	� ´‰ÇÂ¤ÒºàÇÅÒ ��� áÅÐ ��� µÒÁÅíÒ´Ñº
¨Ò¡ÃÐºº·Õè¡Å̂ÒÇÁÒ ¹ÔÂÒÁãË‰ � à»“¹µÑÇ¤Ù³ÃˆÇÁ¹‰ÍÂ¢Í§ ��� ������ ¨Ðä´‰ÇˆÒ¤ÒºàÇÅÒ¡ÃÍº

)=�!%9 69�$';* �� L ��� áÅÐ � L �� L �� L �� L �� â´Â·Õè¨íÒ¹Ç¹àµçÁ �4 �4 � áÅÐ � ¤×ÍÍÑµÃÒ
¢Í§áµˆÅÐÊÑ­­Ò³ µˆÍÁÒàÃÒÅÔ¿µŒÃÐººËÅÒÂÍÑµÃÒÊØˆÁ´Ñ§¡Å̂ÒÇÀÒÂã¹¤ÒºàÇÅÒ¡ÃÍº �� ´Ñ§ÃÙ»·Õè ��� ¹Ñè¹
¤×Í

�
�
L

�
���� .

. ����

��
��
�� ��

��

��
�� ��

��

��
���

��
� .

. �	�
��



�

L

�
�����

�
�����

��
� �����

�
���	�

��



�����
�
�����

��
� �����

�
���	�

��



�

L

�
��� ���

��� ���

�

ÃÒÂÅÐàÍÕÂ´ÇÔ¸Õ¡ÒÃÅÔ¿µŒÃÐººàÇÅÒàµçÁË¹ˆÇÂÍÂÙˆã¹ÀÒ¤¼¹Ç¡ ¡�� ¨Ò¡¡ÒÃÅÔ¿µŒ·íÒãË‰ä´‰¾ÅÒ¹µŒ·ÕèÅÔ¿µŒáÅ‰Ç
� «Öè§ÁÕÊÁ¡ÒÃÊ¶Ò¹Ðà»“¹

�G�M 
H L �
N
�G�H M�

N �
	
N
G�H M�

N �
�
N
G�H

�
N
G�H L �

N �
�G�H M�

N �� 	N
G�H M�

N �� �N
G�H



N
G�H L �

N �
�G�H M�

N �� 	N
G�H M�

N �� �N
G�H

)��-*

ËÃ×Íà¢ÕÂ¹ã¹ÃÙ»àÁ·ÃÔ¡«Œ¶̂ÒÂâÍ¹à»“¹

O� L

�
���
�
N

�
N �

�
N �

�
N �

�
N �� �

N ��

�
N �

�
N �� �

N ��

�
��� )���*

áÅÐµÑÇ¤Çº¤ØÁ·ÕèÅÔ¿µŒáÅ‰Ç � �
L �
��

��
� ¨ÐÊÒÁÒÃ¶à¢ÕÂ¹ÍÂÙˆã¹ÃÙ»ÊÁ¡ÒÃÊ¶Ò¹Ðä´‰à»“¹

�� G�M 
H L �
N� �� G�H M�

N� 

N
G�H

�
N
G�H L �

N� �� G�H M�
N� 


N
G�H

)���*

ËÃ×Íã¹ÃÙ»¢Í§¿’§¡Œ¶̂ÒÂâÍ¹¤×Í
O� L

�
�
N� �

N�

�
N� �

N�

�
)��/*



�

�
�

�
�
�

�
�

�
�

��

	
� ��

�

�
�

�

� �

�
�

�
�
�

�
�

�
�

�	
� ��

�

�
�

�

��

ÃÙ»·Õè ��-+ ÃÐººÇ§»”´·ÕèÊÁÁÙÅ¡Ñ¹

ã¹¡Ã³Õ·Õè �
N �� L . ¿’§¡ŒªÑ¹¶̂ÒÂâÍ¹Ç§»”´¨Ò¡ 	

N
ä» �

N
¨Ðà·̂Ò¡Ñº

O� �
 L �)���*

L

�
���

�
N
M�

N �
�
N��N �

�
N �
�
N� �

N �
M�

N �
�
N��N ��

�
N��N �

�
N� �

N��N ��

�
N �

M�
N ���N��N �

�
N ���N� �

N �� M�N ���N��N ��

�
��� �
L

�
�
N ��

�
N ��

�
N ��

�
N ��

�
)���*

â´Â·Õè �)���* ¤×Í¡ÒÃá»Å§àÈÉÊ̂Ç¹Â̂ÍÂàªÔ§àÊ‰¹ )"$(9!� =�!:8$'(!" 8�!(7='�%!8$'(* ¢Í§ � ¡Ñº � G�.H

ÊÁÁØµÔãË‰ÍÑ¹´Ñº¢Í§¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» �� à·̂Ò¡Ñº � áÅÐÍÑ¹´Ñº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ � ä´‰à»“¹ ��
¨Ðä´‰ÇˆÒÍÑ¹´Ñº¢Í§ÃÐººÇ§»”´ � �
 ¨Ðà·̂Ò¡Ñº �M �� Ê̂Ç¹ã¹¡Ã³Õ·Õè �N �� �L . àÃÒ¨Ð¡íÒË¹´ãË‰

O�
� �
L

�
���
�
N

�
N �

�
N �

�
N �

�
N �� �

N ��

�
N �

�
N �� .

�
��� )���*

ËÃ×Í¤×Í¾ÅÒ¹µŒ � ·ÕèáÂ¡Ê̂Ç¹»„Í¹¼ˆÒ¹ )=99;85�'#<5 89�%* �
N �� ÍÍ¡ ´Ñ§ÃÙ»·Õè ��- áÅ‰ÇÃÇÁ �N �� à¢‰Ò¡Ñº

� à»“¹ �� â´Â·Õè �� L )� ���
N ��*

��� ·íÒãË‰¿’§¡ŒªÑ¹¶̂ÒÂâÍ¹Ç§»”´¨Ò¡ 	
N
ä» �

N
à·̂Ò¡Ñº

� �
 L �)���* L �)���� �* )���*

«Öè§ÊÒÁÒÃ¶ËÒ¿’§¡ŒªÑ¹¶̂ÒÂâÍ¹Ç§»”´ä´‰¨Ò¡ÊÁ¡ÒÃ·Õè )���*
»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ·Õè¹íÒàÊ¹Íã¹ÇÔ·ÂÒ¹Ô¾¹¸Œ¹Õé à»“¹»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐ

ÊÁ·ÕèÊØ´ �� ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ »’­ËÒ´Ñ§¡Å̂ÒÇ¤×Í¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ �

ÊíÒËÃÑº¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ � ·Õè·íÒãË‰ÃÐººÇ§»”´ÁÕàÊ¶ÕÂÃÀÒ¾ áÅÐ·íÒãË‰¹ÍÃŒÁ �� ¢Í§ÃÐººÇ§»”´ÁÕ¤ˆÒ
¹‰ÍÂ·ÕèÊØ´ â´ÂµÑÇ¤Çº¤ØÁ´Ñ§¡Å̂ÒÇ¨Ðµ‰Í§ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å à§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØ
à»“¹¼Å¹Õéà»“¹à§×èÍ¹ä¢ÊíÒ¤Ñ­¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ´Ñ§¨Ð¡Å̂ÒÇã¹ËÑÇ¢‰ÍµˆÍä»

��� à§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å
à§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å ):!#7!"$8> :'(78�!$(8* à»“¹à§×èÍ¹ä¢·Ò§àÇÅÒ¢Í§ÃÐººàÇÅÒ¨ÃÔ§ )�9!"	

8$%9 7>789%* µÑÇ¤Çº¤ØÁ·ÕèÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å¹Õé¨ÐÊÒÁÒÃ¶¹íÒä»ãª‰§Ò¹ä´‰¨ÃÔ§



�

º·µÑé§ ��� ÃÐººË¹Öè§æ )
)
* L ��)
** ¨ÐÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å ¡çµˆÍàÁ×èÍ ÊÑ­­Ò³
à¢‰Ò¢Í§ÃÐºº·Õè¢³ÐàÇÅÒË¹Öè§ )�)
�** Ê̂§¼ÅµˆÍÊÑ­­Ò³ÍÍ¡ ³ àÇÅÒ¹Ñé¹ áÅÐËÅÑ§¨Ò¡àÇÅÒ¹Ñé¹
)
)
* àÁ×èÍ 
 � 
�* â´ÂäÁˆÁÕ¼ÅµˆÍÊÑ­­Ò³ÍÍ¡·Õèà¡Ô´¡̂Í¹Ë¹‰Ò¹Ñé¹ ����

ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ·ÕèÅÔ¿µŒáÅ‰Ç¨ÐÁÕÊÑ­­Ò³à¢‰ÒáÅÐÊÑ­­Ò³ÍÍ¡ à»“¹àÇ¡àµÍÃŒ¢Í§ÊÑ­­Ò³àÇÅÒ
àµçÁË¹ˆÇÂ¹Ñé¹æ ã¹Ë¹Öè§¤ÒºàÇÅÒ¡ÃÍº ÊÁÁØµÔãË‰¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ 


N
L ��

N
ÁÕÊ̂Ç¹»„Í¹¼ˆÒ¹

¢Í§¾ÅÒ¹µŒà»“¹ �
N
¾ÅÒ¹µŒ¹Õé¨ÐÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å ¡çµˆÍàÁ×èÍ ºÅçÍ¡¢Í§àÁ·ÃÔ¡«Œ

�
N
¨Ò¡ �)��* ä»ÂÑ§ 
)��* ÁÕ¤ˆÒà»“¹ÈÙ¹ÂŒ àÁ×èÍ ��  �� áÅÐ¨ÐÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å

áººà¢‰Á§Ç´ )78�$:8 :!#7!"$8> :'(78�!$(8* ¡çµˆÍàÁ×èÍ ºÅçÍ¡¢Í§àÁ·ÃÔ¡«Œ �
N� ¨Ò¡ �)��* ä»ÂÑ§ 
)��* ÁÕ¤ˆÒ

à»“¹ÈÙ¹ÂŒ àÁ×èÍ �� � ��
¡íÒË¹´ãË‰ ! à»“¹ í̈Ò¹Ç¹¡ÒÃÊØˆÁ¢Í§ÊÑ­­Ò³ÍÍ¡ã¹Ë¹Öè§¤ÒºàÇÅÒ¡ÃÍº áÅÐ " à»“¹ í̈Ò¹Ç¹¡ÒÃÊØˆÁ

¢Í§ÊÑ­­Ò³à¢‰Òã¹Ë¹Öè§¤ÒºàÇÅÒ¡ÃÍº àÃÒ¨Ð¹ÔÂÒÁà«µ¢Í§àÁ·ÃÔ¡«Œ·ÕèÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØ
à»“¹¼ÅãË‰à»“¹ �)!� "* áÅÐà«µ¢Í§àÁ·ÃÔ¡«Œ·ÕèÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Åáººà¢‰Á§Ç´à»“¹
��)!� "* à«µàËÅ̂Ò¹Õé¨Ð»ÃÐ¡Íºä»´‰ÇÂàÁ·ÃÔ¡«ŒÊÒÁàËÅÕèÂÁÅ̂Ò§áºººÅçÍ¡ )&"': "'C9�	8�$!(<#"!� %!	

8�$@* º·µÑé§µˆÍä»¹Õé¨Ð¡Å̂ÒÇ¶Ö§¤Ø³ÊÁºÑµÔ¢Í§àÁ·ÃÔ¡«ŒàËÅ̂Ò¹Õé

º·µÑé§ ��� ����

�
 ¶‰Ò �
� � � �)!� "* áÅÐ �

� � � �)"� #* áÅ‰Ç �
� ��� � � �)!� #* ¹Í¡¨Ò¡¹Õé ¶‰Ò �

� � � ��)!� "* ËÃ×Í
�
� � � ��)"� #* áÅ‰Ç �� ��� � � ��)!� #*

�
 ¶‰Ò �
�
� �)!� !* áÅÐ �

�
à»“¹àÁ·ÃÔ¡«ŒäÁˆàÍ¡°Ò¹ ��
��������� ������� áÅ‰Ç �

�
�� � �)!� !*

�
 ¶‰Ò �
�
� ��)!� !* áÅ‰Ç � M�

�
¨Ðà»“¹àÁ·ÃÔ¡«ŒäÁˆàÍ¡°Ò¹

¡ÒÃá»Å§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁãË‰à»“¹ÃÐººäÁˆá»Ã¼Ñ¹µÒÁàÇÅÒ ´‰ÇÂÇÔ¸Õ¡ÒÃÅÔ¿µŒÃÐººàÇÅÒàµçÁË¹ˆÇÂ
¨Ð·íÒãË‰ä´‰ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ·ÕèÅÔ¿µŒáÅ‰Ç ·ÕèÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼ÅàÊÁÍ µÑÇ¤Çº¤ØÁ
ËÅÒÂÍÑµÃÒÊØˆÁ¡ç¨ÐÁÕà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å¢Í§µÑÇ¤Çº¤ØÁ ´Ñ§¹Ñé¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒ
ÊØˆÁ àÃÒ¨Ðµ‰Í§¡íÒË¹´â¤Ã§ÊÃ‰Ò§¢Í§µÑÇ¤Çº¤ØÁãË‰ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å¢Í§µÑÇ¤Çº¤ØÁ
´‰ÇÂ
µÑÇÍÂ̂Ò§ ��� ãË‰¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ 


�
L ��

�
ÁÕ¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§ÊÑ­­Ò³ÍÍ¡ �
� ÇÔ¹Ò·Õ ¤Òº¡ÒÃ¤§

¤ˆÒÊÑ­­Ò³à¢‰Ò � ÇÔ¹Ò·Õ ·íÒãË‰ �� L - ÇÔ¹Ò·Õ � L / áÅÐÍÑµÃÒ¢Í§ÊÑ­­Ò³ÍÍ¡áÅÐà¢‰Òà»“¹ � L � áÅÐ
� L - µÒÁÅíÒ´Ñº ¨Ò¡¾ÅÒ¹µŒàÃÒ¨Ðä´‰ 


�
áÅÐ �

�
·ÕèàÇÅÒ¡ÃÍºáÃ¡à»“¹



�
L

�

).*


)
$�*

�
�
�
L

�
���).*�)
*

�)�*

�
��

´Ñ§¹Ñé¹¾ÅÒ¹µŒ � ¨ÐÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å àÁ×èÍÊ̂Ç¹»„Í¹¼ˆÒ¹¢Í§¾ÅÒ¹µŒÍÂÙˆã¹à«µ

�)�� -* L

��
% . .

& ' .

�
P %� &� ' � �

	




.

áÅÐ¨ÐÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Åáººà¢‰Á§Ç´ àÁ×èÍÊ̂Ç¹»„Í¹¼ˆÒ¹¢Í§¾ÅÒ¹µŒÍÂÙˆã¹à«µ

��)�� -* L

��
. . .

% & .

�
P %� & � �

	

¾Ô¨ÒÃ³Ò¾ÅÒ¹µŒàÇÅÒµˆÍà¹×èÍ§ã¹µÑÇÍÂˆÒ§·Õè ¡
� «Öè§à»“¹¾ÅÒ¹µŒ·ÕèÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å
áººà¢‰Á§Ç´ àÁ×èÍÅÔ¿µŒ¾ÅÒ¹µŒ¹ÕéáÅ‰Ç ¨Ðä´‰Ê̂Ç¹»„Í¹¼ˆÒ¹ �

�
·ÕèÍÂÙˆã¹à«µ ��)�� -* ´Ñ§µÑÇÍÂˆÒ§·Õè ¡
�

·íÒãË‰¾ÅÒ¹µŒ·ÕèÅÔ¿µŒáÅ‰Ç ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Åáººà¢‰Á§Ç´¢Í§¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ
áÅÐÊíÒËÃÑº¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ·ÕèÁÕ¡®¡ÒÃ¤Çº¤ØÁà»“¹ �

�
L �


�
àÃÒ¨Ðµ‰Í§ÍÍ¡áºº

µÑÇ¤Çº¤ØÁãË‰ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å¢Í§µÑÇ¤Çº¤ØÁ ¹Ñè¹¤×ÍÊ̂Ç¹»„Í¹¼ˆÒ¹¢Í§µÑÇ¤Çº¤ØÁ
�
� � ¨Ðµ‰Í§ÍÂÙˆã¹à«µ

�)-� �* L


��
�

�
��% .

& .

' �

�
�� P %� &� '� � � �

���
��

�

��� ¤Ø³ÊÁºÑµÔ·ÑèÇä»¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ
¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ � ·ÕèÁÕ¼ÅÊÑÁÄ·¸Ôì )�9!"$D!8$'(* à»“¹ ��

N
� �
N
� �
N
� �
N
� áÅÐÁÕÍÑ¹´Ñºà·̂Ò¡Ñº � ¨Ð

ÊÒÁÒÃ¶ÇÔà¤ÃÒÐËŒ¤Ø³ÊÁºÑµÔ·ÑèÇä» àªˆ¹ àÊ¶ÕÂÃÀÒ¾ )78!&$"$8>* ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃÊÑ§à¡µä´‰ )'&79�?!&$"	
$8>* ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃµÃÇ¨ Ñ̈ºä´‰ );989:8!&$"$8>* ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃà¢‰Ò¶Ö§ä´‰ )�9!:5!&$"$8>* ¤ÇÒÁ
ÊÒÁÒÃ¶ã¹¡ÒÃ·íÒãË‰àÊ¶ÕÂÃä´‰ )78!&$"$D!&$"$8>* ä´‰´Ñ§¹Õé G�.H

º·µÑé§ ��� ¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ � ¨ÐÁÕàÊ¶ÕÂÃÀÒ¾àªÔ§àÊ‰¹¡íÒ¡Ñº �������
��	���� ������� ¡çµˆÍàÁ×èÍ ¤ˆÒ
à¨ÒÐ¨§·Ñé§ËÁ´¢Í§àÁ·ÃÔ¡«Œ �

�
ÍÂÙˆÀÒÂã¹Ç§¡ÅÁà»”´Ë¹Öè§Ë¹ˆÇÂ �
��� ���� ����� º¹ÃÐ¹ÒºàªÔ§«‰Í¹ ËÃ×Í

	(�)�
�
* 	 ) 
 P * L 
� $ $ $ � � )��
.*

º·µÑé§ ��� ¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ � ¨ÐÊÒÁÒÃ¶ÊÑ§à¡µä´‰ �
���������� ¡çµˆÍàÁ×èÍ ¤ˆÒà¨ÒÐ¨§·Ñé§ËÁ´
¢Í§àÁ·ÃÔ¡«Œ �

�
ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢

�!( 

�
�
�
� (��

�
�

�
L � P * L 
� $ $ $ � � )��

*

º·µÑé§ ��� ¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ � ¨ÐÊÒÁÒÃ¶µÃÇ¨¨Ñºä´‰ �����	������ ¡çµˆÍàÁ×èÍ � «Öè§à»“¹¤ˆÒ
à¨ÒÐ¨§¢Í§àÁ·ÃÔ¡«Œ �

�
·Õè 	(�)�

�
* 	 � 
 ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢

�!( 

�
�
�
� ��

�
�

�
L � )��
�*

º·µÑé§ ��� ¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ � ¨ÐÊÒÁÒÃ¶à¢‰Ò¶Ö§ä´‰ ����	������ ¡çµˆÍàÁ×èÍ ¤ˆÒà¨ÒÐ¨§·Ñé§ËÁ´
¢Í§àÁ·ÃÔ¡«Œ �

�
ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢

�!( 
�
�
�
� (�� �

�

�
L � P * L 
� $ $ $ � � )��
-*







º·µÑé§ ��	 ¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ � ¨ÐÊÒÁÒÃ¶·íÒãË‰àÊ¶ÕÂÃä´‰ �������� ����� ¡çµˆÍàÁ×èÍ � «Öè§à»“¹¤ˆÒ
à¨ÒÐ¨§¢Í§àÁ·ÃÔ¡«Œ �

�
·Õè 	(�)�

�
* 	 � 
 ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢

�!( 
�
�
�
� �� �

�

�
L � )��
�*

à¹×èÍ§¨Ò¡¡ÒÃá»Å§¨Ò¡ÃÐººàÇÅÒµˆÍà¹×èÍ§ãË‰à»“¹ÃÐººàÇÅÒàµçÁË¹ˆÇÂ ÍÒ¨·íÒãË‰¤ÇÒÁÊÒÁÒÃ¶ã¹
¡ÒÃÊÑ§à¡µä´‰ ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃµÃÇ¨ Ñ̈ºä´‰ ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃà¢‰Ò¶Ö§ä´‰ ËÃ×Í¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ
·íÒãË‰àÊ¶ÕÂÃä´‰àÊÕÂä» ´Ñ§¹Ñé¹¡ÒÃàÅ×Í¡ãª‰¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§ÊÑ­­Ò³ÍÍ¡ áÅÐ¤Òº¡ÒÃ¤§¤̂ÒÊÑ­­Ò³à¢‰Ò
¨Ö§ÁÕ¤ÇÒÁÊíÒ¤Ñ­µˆÍÃÐººËÅÒÂÍÑµÃÒÊØˆÁ
º·µÑé§ ��� ÊÁÁØµÔãË‰¤Ùˆ )��� ��* à»“¹¤ÙˆÊÑ§à¡µä´‰ �¤ÙˆµÃÇ¨ Ñ̈ºä´‰� ¢Í§¾ÅÒ¹µŒàÇÅÒµˆÍà¹×èÍ§ ·ÕèÁÕ¤Òº¡ÒÃªÑ¡
µÑÇÍÂˆÒ§áµ̂ÅÐÊÑ­­Ò³ÍÍ¡ �
�� * L 
� $ $ $ � +� à»“¹ ���� ¶‰Ò·Ø¡æ ¤Ùˆ¤ˆÒà¨ÒÐ¨§¢Í§àÁ·ÃÔ¡«Œ �� �(�� (�� ·Õè
�9 )(�* L �9 )(�* ÁÕºÒ§ * ·ÕèÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢

�% )(� � (�* �L
�,-

����
)��
�*

àÁ×èÍ , � � áÅ‰Ç ¤Ùˆ )�
�
� �
�
* ¢Í§¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ¨ÐÊÒÁÒÃ¶ÊÑ§à¡µä´‰ �ÊÒÁÒÃ¶µÃÇ¨ Ñ̈ºä´‰� ��!�

º·µÑé§ ��� ÊÁÁØµÔãË‰¤Ùˆ )��� ��* à»“¹¤Ùˆà¢‰Ò¶Ö§ä´‰ �¤Ùˆ·Õè·íÒãË‰àÊ¶ÕÂÃä´‰� ¢Í§¾ÅÒ¹µŒàÇÅÒµˆÍà¹×èÍ§ ·ÕèÁÕ¤Òº¡ÒÃ
¤§¤ˆÒáµˆÅÐÊÑ­­Ò³à¢‰Ò ��� � . L 
� $ $ $ � /� à»“¹ ���� ¶‰Ò·Ø¡æ ¤Ùˆ¤ˆÒà¨ÒÐ¨§¢Í§àÁ·ÃÔ¡«Œ �� �(�� (�� ·Õè
�9 )(�* L �9 )(�* ÁÕºÒ§ . ·ÕèÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢

�% )(� � (�* �L
�,-

����
)��
/*

àÁ×èÍ , � � áÅ‰Ç ¤Ùˆ )�
�
� �
�
* ¢Í§¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ¨ÐÊÒÁÒÃ¶à¢‰Ò¶Ö§ä´‰ �ÊÒÁÒÃ¶·íÒãË‰àÊ¶ÕÂÃä´‰� ��!�

µÑÇÍÂ̂Ò§ ��� ãË‰¾ÅÒ¹µŒàÇÅÒµˆÍà¹×èÍ§·ÕèÊÒÁÒÃ¶à¢‰Ò¶Ö§ä´‰áÅÐÊÑ§à¡µä´‰à»“¹
K��)
* L

�
. �-

- .

�
��)
* M

�

 .

. 


�
��)
*


�)
* L
�

 


�
��)
*

·íÒ¡ÒÃ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁâ´ÂãË‰ ¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§ÊÑ­­Ò³ÍÍ¡à»“¹ � ÇÔ¹Ò·Õ ¤Òº¡ÒÃ¤§¤̂ÒÊÑ­­Ò³
à¢‰ÒµÑÇáÃ¡à»“¹ � ÇÔ¹Ò·Õ áÅÐ¤Òº¡ÒÃ¤§¤ˆÒÊÑ­­Ò³à¢‰ÒµÑÇ·ÕèÊÍ§à»“¹ �
� ÇÔ¹Ò·Õ ËÃ×Í �� L .$� ÇÔ¹Ò·Õ
�� L � L �� �� L - ¨Ðä´‰¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ·ÕèÍÂÙˆã¹ÃÙ»ÃÐººäÁˆá»Ã¼Ñ¹µÒÁàÇÅÒà»“¹

�G�M 
H L

�
�
 .

. �


�
�G�H M

�
. �.$-� . �.$-� .

.$/� .$-� �.$/� �.$-� .$/�

�
�
�
G�H



�
G�H L

�
�� 
 


�
 �



 


�
���G�H M

�
�� . . . . .

.$/� �.$/� . . .

�.$/� . .$/� . .

�
���
�
G�H

â´Â·Õè �G�H L ��)-�*"



�
L

�
�� 
)-�*


)-�M 
*


)-�M �*

�
�� � �

�
L

�
�������

��)-�*

��)-�*

��)-�M 
*

��)-�M 
$�*

��)-�M �*

�
�������




�

¨Ò¡¾ÅÒ¹µŒàÇÅÒµˆÍà¹×èÍ§«Öè§ÁÕ¤ˆÒà¨ÒÐ¨§à»“¹ .-��.- ¡ÅÒÂà»“¹¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ·Õè¤ˆÒà¨ÒÐ¨§à»“¹
�
��
 «Öè§à»“¹ÃÐººàÇÅÒàµçÁË¹ˆÇÂ·ÕèäÁˆàÊ¶ÕÂÃ ¨ÐàËç¹ä´‰ÇˆÒ ÁÕ¤Ùˆ¢Í§¤ˆÒà¨ÒÐ¨§¢Í§¾ÅÒ¹µŒàÇÅÒµˆÍà¹×èÍ§
·ÕèÁÕ¤ˆÒ¢Í§Ê̂Ç¹¨ÃÔ§à·̂Ò¡Ñ¹ áÅÐÁÕ¼ÅµˆÒ§¢Í§¤ˆÒÊ̂Ç¹ Ô̈¹µÀÒ¾à»“¹ �- ´Ñ§¹Ñé¹¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ¹Õé¨Ö§äÁˆ
ÊÒÁÒÃ¶ÊÑ§à¡µä´‰ à¹×èÍ§¨Ò¡ ���

� ��
L �- àÁ×èÍ , L 
 áµˆ¨ÐÊÒÁÒÃ¶à¢‰Ò¶Ö§ä´‰à¹×èÍ§¨Ò¡ÁÕÊÑ­­Ò³à¢‰ÒµÑÇ·ÕèÊÍ§

·Õè ���
	���

�L �- àÁ×èÍ , � � àËç¹ä´‰¨Ò¡

�!( 

�
�
�
� ��

�
�

�
L 
 P � L �
 )��
�*

�!( 
�
�
�
� �� �

�

�
L � P � L (�)�

�
* )��
�*

áÅÐàÁ×èÍ¤ˆÒà¨ÒÐ¨§·Õè·íÒãË‰¤ˆÒÍÑ¹´Ñº ������ ¢Í§ÊÁ¡ÒÃ·Õè )��
�* Å´Å§¤×Í �
 «Öè§äÁˆàÊ¶ÕÂÃ ·íÒãË‰¾ÅÒ¹µŒ¹Õé
äÁˆÊÒÁÒÃ¶µÃÇ¨ Ñ̈ºä´‰ áµˆÊÒÁÒÃ¶·íÒãË‰àÊ¶ÕÂÃä´‰ �

��� ¹ÍÃŒÁã¹ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ
àÁ×èÍÊÁÃÃ¶¹Ð¢Í§ÃÐºº¤Çº¤ØÁÇÑ´ä´‰¨Ò¡¢¹Ò´¢Í§ÊÑ­­Ò³µˆÒ§æ àªˆ¹ ÊÑ­­Ò³¤ÇÒÁà¤Å×èÍ¹

ÊÑ­­Ò³¤Çº¤ØÁ ÏÅÏ ´Ñ§¹Ñé¹ Ö̈§µ‰Í§ÁÕ¡ÒÃ¹ÔÂÒÁ¹ÍÃŒÁ¢Í§ÊÑ­­Ò³ áÅÐ¹ÍÃŒÁ¢Í§ÃÐºº¢Öé¹ à¾×èÍãª‰à»ÃÕÂº
à·ÕÂºÊÁÃÃ¶¹Ð¢Í§ÃÐºº¤Çº¤ØÁ

����� ¹ÍÃŒÁÊÍ§¢Í§ÊÑ­­Ò³ã¹ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ
¹ÍÃŒÁÊÍ§¢Í§ÊÑ­­Ò³ã¹ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ ÊÒÁÒÃ¶ÇÑ´ä´‰¨Ò¡¹ÍÃŒÁÊÍ§¢Í§ÊÑ­­Ò³·Õè¶Ù¡ÅÔ¿µŒ

¹ÍÃŒÁÊÍ§¢Í§ÊÑ­­Ò³·Õè¶Ù¡ÅÔ¿µŒ¨ÐÁÕ¹ÔÂÒÁ´Ñ§¹Õé
¹ÔÂÒÁ ��� ¹ÍÃŒÁÊÍ§ ��#�
��� ¢Í§ÊÑ­­Ò³·Õè¶Ù¡ÅÔ¿µŒ �

�
à»“¹


�
�

�

�
L

�
��
���


�
�
G�H
��

� �

�

)��
�*

àÁ×èÍ 
�
�
G�H
� ÁÕ¹ÔÂÒÁà»“¹¹ÍÃŒÁÊÍ§¢Í§àÇ¡àµÍÃŒ �

�
G�H ����

¨Ò¡¹ÔÂÒÁ¢Í§¹ÍÃŒÁÊÍ§¨ÐàËç¹ÇˆÒ ¤ˆÒ¹ÍÃŒÁÊÍ§¢Í§ÊÑ­­Ò³·Õè¶Ù¡ÅÔ¿µŒ �
N
áÅÐÊÑ­­Ò³àÇÅÒàµçÁ

Ë¹ˆÇÂ � ¨ÐÁÕ¤ˆÒà·̂Ò¡Ñ¹à¹×èÍ§¨Ò¡


�
N

� L

�
��
���


�
N
G�H
��

� �

�

L

�
�������

�
������

�).*

�)���*
���

�)� � 
���*

�
������

� �
������

�).*

�)���*
���

�)� � 
���*

�
������M

�
������

�)����*

�)� M 
���*
���

�)�� � 
���*

�
������

� �
������

�)����*

�)� M 
���*
���

�)�� � 
���*

�
������M � � �

�
�������

�

�

L )�� ).*�).* M �� )���*�)���* M � � � *
�

�

L 
�
�




-

����� ¹ÍÃŒÁ �� ¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ
¹ÍÃŒÁ �� ¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ¹ÔÂÒÁ¨Ò¡ ¹ÍÃŒÁÊÍ§¢Í§ÊÑ­­Ò³ÍÍ¡·Ñé§ËÁ´ àÁ×èÍ·Ø¡æ

ÊÑ­­Ò³à¢‰Òã¹Ë¹Öè§¤ÒºàÇÅÒ¡ÃÍºà»“¹¿’§¡ŒªÑ¹ÍÔÁ¾ÑÅÊŒ )$%6#"79 =#(:8$'(*

¹ÔÂÒÁ ��� ¡íÒË¹´ãË‰ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ·ÕèÁÕàÊ¶ÕÂÃÀÒ¾ � ÁÕ í̈Ò¹Ç¹¤ÃÑé§¡ÒÃ¤§¤ˆÒÊÑ­­Ò³à¢‰Òã¹Ë¹Öè§
¤ÒºàÇÅÒ¡ÃÍºà»“¹ � ãË‰ Æ� ¤×Í¿’§¡ŒªÑ¹ÍÔÁ¾ÑÅÊŒã¹ÊÑ­­Ò³àÇÅÒàµçÁË¹ˆÇÂ ãË‰ 0� à»“¹àÇ¡àµÍÃŒÁÙÅ°Ò¹
ÁÒµÃ°Ò¹ ��������� ����� ��	�
�� ã¹ �� �àÇ¡àµÍÃŒ·ÕèÁÕ¤ˆÒà»“¹ � ·ÕèµíÒáË¹ˆ§·Õè # ¹Í¡¹Ñé¹ÁÕ¤ˆÒà»“¹ !� áÅÐ
1
�
¤×Í¼ÅµÍºÍÔÁ¾ÑÅÊŒ¢Í§ÃÐºº � ¨Ðä´‰¹ÍÃŒÁ �� ���#�
��� ¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ¹Õéà»“¹ ����


�
�
�
L 
1
� L

�
��

���


�Æ�0� 

�
�

	 �

�

)���.*

¨Ò¡·ÄÉ®Õ¢Í§¾ÒÃŒà«ÇÒÅ )
!�79?!"E7 859'�9%* ·ÕèÇˆÒ¹ÍÃŒÁÊÍ§·Ò§àÇÅÒáÅÐ¹ÍÃŒÁÊÍ§·Ò§¤ÇÒÁ¶Õè
¢Í§ÊÑ­­Ò³àÇÅÒàµçÁË¹ˆÇÂã¹»ÃÔÀÙÁÔ 2� ÁÕ¤ˆÒà·̂Ò¡Ñ¹ ·íÒãË‰¹ÍÃŒÁ �� ¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁËÒä´‰¨Ò¡


O1
� L

�
��
���

8�!:9
�
1� G�H 1G�H

�	 �

�

L

�



�-

� ��

�

8�!:9
 
O�
�

G0��H O�G0��H
!
�3

" �

�

L
#
8�!:9

�
�
N
�
N
� M �

N
4�
N
�
�$ �

� )���
*

àÁ×èÍ O�
� ¤×Í àÁ·ÃÔ¡«ŒÊÑºà»ÅÕèÂ¹ÊÑ§ÂØ¤àªÔ§«‰Í¹ ):'%6"9@ :'(B#<!89 8�!(76'79* ¢Í§ O� áÅÐ 4  . ¤×Í

¤íÒµÍº¢Í§ÊÁ¡ÒÃàÅÕÂ»Ù¹Í¿ )�>!6#('? 9A#!8$'(* 4 L �
N
4�
N
� M �

N
�
N
� ¨ÐàËç¹ÇˆÒ¹ÔÂÒÁ¹ÍÃŒÁ �� ¢Í§

ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ¹ÕéàËÁ×Í¹¡Ñº¹ÔÂÒÁ¹ÍÃŒÁ �� ¢Í§ÃÐººàÇÅÒàµçÁË¹ˆÇÂäÁˆá»Ã¼Ñ¹µÒÁàÇÅÒ ã¹¡Ã³Õ
ËÅÒÂÊÑ­­Ò³à¢‰ÒËÅÒÂÊÑ­­Ò³ÍÍ¡

µÑÇÍÂ̂Ò§ ��� ãË‰ÃÐººàÇÅÒµˆÍà¹×èÍ§·ÕèÁÕàÊ¶ÕÂÃÀÒ¾ÁÕÊÁ¡ÒÃÊ¶Ò¹Ðà»“¹
K��)
* L ���)
* M 	�)
*

��)
* L ��)
*

á»Å§à»“¹ÃÐººËÅÒÂÍÑµÃÒÊØˆÁ � ·Õè �� L 
$�� � L -� � L � ä´‰

�G�M 
H L .$��-�G�H M
�
.$��� .$���

�
�
�
G�H



�
G�H L

�
�� 


.$/.�

.$-/�

�
���G�H M

�
�� . .

.$-�- .

.$�

 .$��


�
���
�
G�H

áÅÐ¤íÒµÍº¢Í§ÊÁ¡ÒÃ 4 L �
�
4�
�

� M�
�
�
�

� ¤×Í 4 L .$-��




�

ËÒ¹ÍÃŒÁ �� ¢Í§ÃÐºº � ¨Ò¡¡ÒÃËÒ¼ÅµÍºÍÔÁ¾ÑÅÊŒä´‰


�
� L
�

�Æ�0� 


�
� M 
�Æ�0� 


�
�

� �

�

L

�
���
%%%%%%%

��
�

�
�� .

.$-�-

.$�



�
�� �

�
��.$���.$
�


.$.��

�
�� �

�
��.$.�/.$.-�

.$.�.

�
�� � $ $ $

���
��
%%%%%%%
�

�

M

%%%%%%%

��
�

�
�� .

.

.$��


�
�� �

�
��.$���.$-�.

.$
��

�
�� �

�
��.$

�.$.�


.$.�-

�
�� � $ $ $

���
��
%%%%%%%
�

�

�
���

�

�

L
�

 �.$�/�� .$-./� .$./�� $ $ $� 
�� M 
 .$��
� .$/��� .$
��� $ $ $� 
��

� �

�

L .$���

ËÃ×ÍËÒ¹ÍÃŒÁ �� ·Ò§¤ÇÒÁ¶Õèä´‰


 O�
� L
#
8�!:9

�
�
�
�
�

� M �
�
4�
�

�
�$ �

�

L


��
�
8�!:9

�
��.$-�� .$�
� .$
-�

.$�
� .$��� .$���

.$
-� .$��� .$�//

�
��
���
��

�

�

L .$���

�



º··Õè �

¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´�� ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ

¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ·Õè¹íÒàÊ¹Íã¹ÇÔ·ÂÒ¹Ô¾¹¸Œ¹Õé ¤×Í¡ÒÃÍÍ¡áººµÑÇ
¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ´‰ÇÂÇÔ¸ÕÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ ã¹º·¹Õé¨Ð¡Å̂ÒÇ¶Ö§ÇÔ¸Õ¡ÒÃá»Å§»’­ËÒ¡ÒÃÍÍ¡
áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ãË‰à»“¹»’­ËÒ¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ «Öè§à»“¹»’­ËÒàªÔ§¤Í¹àÇ¡«Œ
à¾×èÍËÒµÑÇ¤Çº¤ØÁ´‰ÇÂÇÔ¸Õ·Ò§¤Í¹àÇ¡«Œâ»Ãá¡ÃÁÁÔ§

��� ÊÁÁØµÔ°Ò¹ã¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁ
ã¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ ÊíÒËÃÑºÃÐºº¤Çº¤ØÁ¹ÑÂ·ÑèÇä»´Ñ§ÃÙ»·Õè ��� ÃÐºº¤Çº¤ØÁÁÕ

ÊÁÁØµÔ°Ò¹´Ñ§µˆÍ¹Õé


� ¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» �� ÁÕ¤Ùˆ )��� ��
�* ·ÕèÊÒÁÒÃ¶µÃÇ¨ Ñ̈ºä´‰ áÅÐ¤Ùˆ )��� ��

�* ·ÕèÊÒÁÒÃ¶·íÒãË‰àÊ¶ÕÂÃä´‰

�� ¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§ÊÑ­­Ò³ 
� áÅÐ¤Òº¡ÒÃ¤§¤ˆÒÊÑ­­Ò³ �� ÊÍ´¤Å‰Í§¡Ñºº·µÑé§·Õè ��� áÅÐ ���

µÒÁÅíÒ´Ñº

-� ¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» �� ÁÕÊ̂Ç¹»„Í¹¼ˆÒ¹ ��
�� à»“¹ÈÙ¹ÂŒ

�� µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ � ÁÕÊ̂Ç¹»„Í¹¼ˆÒ¹ �
N� ÍÂÙˆã¹à«µ¢Í§ �)�� �*

�� ÍÑ¹´Ñº¢Í§¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» � à·̂Ò¡ÑºÍÑ¹´Ñº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ��
ÊÁÁØµÔ°Ò¹·Õè 
 áÅÐ � ¨Ð·íÒãË‰¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä»·ÕèÅÔ¿µŒáÅ‰Ç � ÊÒÁÒÃ¶µÃÇ¨ Ñ̈ºä´‰ áÅÐÊÒÁÒÃ¶
·íÒãË‰àÊ¶ÕÂÃä´‰ ÊÁÁØµÔ°Ò¹·Õè - ·íÒãË‰¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» �� ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å
áººà¢‰Á§Ç´¢Í§¾ÅÒ¹µŒàÇÅÒµˆÍà¹×èÍ§ ÊÁÁØµÔ°Ò¹·Õè � ·íÒãË‰µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢
¤ÇÒÁà»“¹àËµØà»“¹¼Å¢Í§µÑÇ¤Çº¤ØÁ áÅÐÊÁÁØµÔ°Ò¹ÊØ´·‰ÒÂà»“¹ÊÁÁØµÔ°Ò¹·Õè¨íÒà»“¹ã¹¡ÒÃËÒµÑÇ¤Çº¤ØÁ´‰ÇÂ
ÇÔ¸ÕÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹

��� ÇÔ¸Õ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ´‰ÇÂÇÔ¸ÕÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹
»’­ËÒã¹ÃÐºº¤Çº¤ØÁËÅÒÂæ »’­ËÒ ÊÒÁÒÃ¶¨Ñ´ãË‰ÍÂÙˆã¹ÃÙ»¢Í§»’­ËÒÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ä´‰

´‰ÇÂº·µÑé§µˆÍä»¹Õé

º·µÑé§ ��� ¡íÒË¹´ãË‰àÁ·ÃÔ¡«ŒÊÁÁÒµÃ 5 L

�
5�� 5�

��

5�� 5��

�
¨Ðä´‰ÇˆÒà§×èÍ¹ä¢µˆÍä»¹ÕéÊÁÁÙÅ¡Ñ¹ ��!�

�
 5  .

�
 5��  . áÅÐ 5�� �5��5
��
�� 5

�
��  .




/

�
 5��  . áÅÐ 5�� �5
�
��5

��
�� 5��  .

º·µÑé§ ��� ¡íÒË¹´ãË‰àÁ·ÃÔ¡«Œá¹ˆ¹Í¹¤ˆÒºÇ¡ 6 áÅÐ � � ���� áÅ‰Ç ¨ÐÁÕàÁ·ÃÔ¡«Œ 5 áÅÐ 7 � �����

áÅÐàÁ·ÃÔ¡«ŒÊÁÁÒµÃ � áÅÐ 8 � ������ ·ÕèÊÍ´¤Å‰Í§¡Ñº

4 L

�
6 5�

5 �

�
 . áÅÐ 4�� L

�
� 7�

7 8

�

¡çµˆÍàÁ×èÍ ���� �
6 �

� �

�
 . áÅÐ �!( )� �6� * 
 �� )-�
*

»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ´Ñ§ÃÙ»·Õè ��� ¡çÊÒÁÒÃ¶
à»ÅÕèÂ¹ãË‰ÍÂÙˆã¹ÃÙ»¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ä´‰ »’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ¤×Í
»’­ËÒ¡ÒÃËÒ¤ˆÒµíèÒÊØ´¢Í§¡íÒÅÑ§ÊÍ§¢Í§¹ÍÃŒÁ �� ¢Í§ÃÐººÇ§»”´·ÕèàÊ¶ÕÂÃ ÊÁÁØµÔÇˆÒ¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä»·Õè
ÅÔ¿µŒáÅ‰Ç � ÁÕ �

N �� L . ¨Ò¡¹ÔÂÒÁ¹ÍÃŒÁ �� ¢Í§ÃÐººËÅÒÂÍÑµÃÒÊØˆÁµÒÁÊÁ¡ÒÃ·Õè )���
* àÃÒ¨Ðä´‰»’­ËÒ
¡ÒÃËÒ¤ˆÒµíèÒÊØ´à»“¹

%$( 8�!:9 )�
N ���N

�
�� M �N ��

4�
N
�
��*

7#&B9:8 8' �
N ��
4�
N
�
�� M�N ��

�
N
�
�� �4 ) .

4  .

����
��� )-��*

¡íÒË¹´ãË‰ � à»“¹àÁ·ÃÔ¡«Œá¹ˆ¹Í¹¤ˆÒºÇ¡·Õè �  �
N ���N

�
�� M �N ��

4�
N
�
�� ·íÒãË‰ÊÒÁÒÃ¶á»Å§»’­ËÒ )-��* ä´‰

à»“¹
%$( 8�!:9 )� *

7#&B9:8 8' �
N ��
4�
N
�
�� M�N ��

�
N
�
�� �4 ) .

4  .

�
N ��
4�
N
�
�� M�N ���N

�
�� �� ) .

�  .

���������
��������

)-�-*

áÅÐ¨Ò¡º·µÑé§·Õè -�
 ÊÒÁÒÃ¶á»Å§ÍÊÁ¡ÒÃã¹»’­ËÒ )-�-* ä´‰à»“¹
%$( 8�!:9 )� *

7#&B9:8 8'

�
���
� . �

N
�
��

. 4�� �
N
�
��

�
N ��

�
N ��

4

�
���  .

�
���
� . �

N
�
��

. 4�� �
N
�
��

�
N �� �

N ��
�

�
���  .

��������������
�������������

)-��*

µˆÍÁÒ¡íÒË¹´ãË‰àÁ·ÃÔ¡«Œ 4 áÅÐ 4�� ÁÕÊ̂Ç¹»ÃÐ¡Íº¢Í§àÁ·ÃÔ¡«Œà»“¹

4
�
L

�
6 5�

5 �

�
� 4��

�
L

�
� 7�

7 8

�

â´Â·Õè 6�� � �
��� áÅÐ �� 8 � �

����� à»“¹àÁ·ÃÔ¡«ŒÊÁÁÒµÃ áÅÐ 5�7 � �
���� àÁ×èÍ � ¤×Í

ÍÑ¹´Ñº¢Í§¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» áÅÐ �� ¤×ÍÍÑ¹´Ñº¢Í§µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ ¨Ò¡¹Ñé¹¤Ù³àÁ·ÃÔ¡«Œ¢Í§à§×èÍ¹




�

ä¢ÍÊÁ¡ÒÃã¹»’­ËÒ )-��* ´‰ÇÂàÁ·ÃÔ¡«Œ¡ÒÃá»Å§ )8�!(7='�%!8$'( %!8�$@* ä´‰´Ñ§¹Õé�
���
� . .

. Q�
� .

. . Q�
�

�
���
�
���
� . �

N
�
��

. 4�� �
N
�
��

�
N ��

�
N ��

4

�
���
�
���
� . .

. Q� .

. . Q�

�
��� L

�
���

� . �
N
�
��Q�

. Q�
�Q� Q�

� �N
�
��Q�

Q�
� �N ��

Q�
� �N ��

Q� Q�
�Q�

�
���

�
���
� . .

. Q�
� .

. . �

�
���
�
���
� . �

N
�
��

. 4�� �
N
�
��

�
N �� �

N ��
�

�
���
�
���
� . .

. Q� .

. . �

�
��� L

�
���
� . �

N
�
��

. Q�
�Q� Q�

� �N
�
��

�
N �� �

N ��
Q� �

�
���

â´Â·Õè
Q�

�
L

�
6 �

5 .

�
� Q�

�
L

�
� �

. 7

�

¼Å¤Ù³¢Í§ºÅçÍ¤Â̂ÍÂ¢Í§àÁ·ÃÔ¡«Œà§×èÍ¹ä¢à·̂Ò¡Ñº

Q�
�Q� L

�
6 �

� �

�

Q�
� ���Q� L

�
���

�
N
6 M�

N �
)�
N��N �

6 M �
N�5* �

N
M�

N �
�
N��N �

� )�
N
M�

N �
�
N��N �

*6 M7��
N��N �

6
��
N
M )� �

N �
�
N� M7��

N�*�
N �M� �

N �
�
N�5 M7��

N�5

�
���

Q�
� �N ��

L

�
�
N �

M�
N �
�
N��N ��

� �
N �

M )� �
N �
�
N� M7��

N�*�
N ��

�

�
N ��

Q� L
�
�
N �
6 M�

N ��)�N��N �
6 M �

N�5* �
N �

M�
N ���N��N �

�

ÍÂˆÒ§äÃ¡çµÒÁà§×èÍ¹ä¢ÍÊÁ¡ÒÃ¢Í§»’­ËÒ¹ÕéÂÑ§äÁˆÍÂÙˆã¹ÃÙ»¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ à¹×èÍ§¨Ò¡ÂÑ§ÁÕ¡ÒÃ
¤Ù³¡Ñ¹¢Í§µÑÇá»ÃäÁˆ·ÃÒº¤ˆÒ ´Ñ§¹Ñé¹àÃÒ¨Ö§µ‰Í§¹ÔÂÒÁµÑÇá»Ã¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹¢Öé¹ÁÒãËÁ̂´Ñ§¹Õé

R�
�
L � )�

N
M�

N �
�
N��N �

*6 M7��
N��N �

6 M � �
N �
�
N�5 M7��

N�5

R�
�
L � �

N �
�
N� M7��

N�

R�
�
L �

N��N �
6 M �

N�5

R�
�
L �

N�

´Ñ§¹Ñé¹àÃÒ¨Ðä´‰»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� à»“¹»’­ËÒ¡ÒÃËÒ¤ˆÒµíèÒÊØ´·ÕèÁÕà§×èÍ¹ä¢à»“¹
ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹´Ñ§¹Õé

%$( 8�!:9 )� *

7#&B9:8 8'

�
��������

� )9*� )9*� )9*� )9*�

. � )9*� )9*� )9*�

. � 
 )9*� )9*�

�
N �

M�
N �
���
N �� �

N
�M�

N �
�� �

N
M�

N �
���
N �

� )9*�


�
N �

M ���
N ��

�� 
�
N
M ���

N �
� 


�
��������

 .

�
�����

� )9*� )9*� )9*�

. � )9*� )9*�

. � 
 )9*�

�
N �� M�N ��

���
N �� �

N �
�M�

N ��
�� �

N �
M�

N ��
���
N �

�

�
�����  .

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

)-��*




�

ÊÑ§à¡µÇˆÒµÑÇÍÑ¡ÉÃË¹Òã¹à§×èÍ¹ä¢ÍÊÁ¡ÒÃá·¹µÑÇá»Ã¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ áÅÐ )9*� á·¹Ê̂Ç¹
»ÃÐ¡Íº¢Í§àÁ·ÃÔ¡«ŒÊÁÁÒµÃ·Õèà»“¹àÁ·ÃÔ¡«ŒÊÑºà»ÅÕèÂ¹¢Í§àÁ·ÃÔ¡«ŒµÃ§¢‰ÒÁá¹Ç·áÂ§

à¹×èÍ§¨Ò¡µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁÁÕà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å ·ÕèºÑ§¤Ñºâ¤Ã§ÊÃ‰Ò§¢Í§Ê̂Ç¹»„Í¹
¼ˆÒ¹¢Í§µÑÇ¤Çº¤ØÁ ´Ñ§¹Ñé¹ã¹¡ÒÃ¡íÒË¹´»’­ËÒ¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ ¨Ðµ‰Í§¡íÒË¹´â¤Ã§ÊÃ‰Ò§¢Í§
µÑÇá»Ã R� ãË‰ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å �)�� �* ¡ÒÃ¡íÒË¹´â¤Ã§ÊÃ‰Ò§¢Í§µÑÇá»Ã¹ÕéäÁˆ·íÒ
ãË‰¤Ø³ÊÁºÑµÔ¤ÇÒÁà»“¹¤Í¹àÇ¡«Œ¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹àÊÕÂä»

àÁ×èÍá¡‰»’­ËÒ¡ÒÃËÒ¤ˆÒµíèÒÊØ´¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹áÅ‰Ç àÃÒ¨Ðä´‰µÑÇá»Ã¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«Œ
àªÔ§àÊ‰¹·Ñé§ � µÑÇ ¨Ò¡¹ÔÂÒÁ¢Í§µÑÇá»Ã¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹·Õè¡íÒË¹´ ¨ÐàËç¹ÇˆÒµÑÇá»ÃàËÅ̂Ò¹ÕéÂÑ§
äÁˆà¾ÕÂ§¾Í·Õè¨ÐÊÒÁÒÃ¶ËÒ¾ÒÃÒÁÔàµÍÃŒ¢Í§µÑÇ¤Çº¤ØÁ �

N� � �N� � �N� � �N� ä´‰ à¹×èÍ§¨Ò¡ÂÑ§äÁˆÁÕàÁ·ÃÔ¡«Œ 5
áÅÐ 7 ã¹¡ÒÃá»Å§¡ÅÑº ÍÂˆÒ§äÃ¡çµÒÁ ¨Ò¡à§×èÍ¹ä¢ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ã¹»’­ËÒ )-��* àÃÒ¨Ðä´‰ÇˆÒ

6  .� �  .�

�
6 �

� �

�
 .

«Öè§·íÒãË‰ �!( )� �6� * L � áÅÐ¨Ò¡ÊÁÁØµÔ°Ò¹·Õè � ·Õè � L �� ·íÒãË‰à§×èÍ¹ä¢ã¹ÍÊÁ¡ÒÃ·Õè )-�
* à»“¹¨ÃÔ§
áÅÐàÃÒÊÒÁÒÃ¶ËÒàÁ·ÃÔ¡«Œ 5 áÅÐ 7 ä´‰µÒÁº·µÑé§·Õè -�� ¨Ò¡ 44�� L � àÃÒ¨Ðä´‰ÇˆÒ 5�7 L � �6�

µÒÁ¹ÔÂÒÁ¢Í§ 4 áÅÐ 4�� ·Õè¡íÒË¹´äÇ‰ àÃÒ Ö̈§ÊÒÁÒÃ¶ËÒàÁ·ÃÔ¡«Œ¨ÑµØÃÑÊ 5 áÅÐ 7 ä´‰¨Ò¡¡ÒÃáÂ¡
ÂˆÍÂ¤ˆÒàÍ¡°Ò¹ )7$(<#"!� ?!"#9 ;9:'%6'7$8$'(* àÁ×èÍä´‰àÁ·ÃÔ¡«Œ 5 áÅÐ 7 áÅ‰Ç àÃÒ¨ÐÊÒÁÒÃ¶
ËÒ¾ÒÃÒÁÔàµÍÃŒ¢Í§µÑÇ¤Çº¤ØÁä´‰µÒÁÅíÒ´Ñº´Ñ§¹Õé

�
N� L R�

�
N� L ) R� ��

N��N �
6*5��

�
N� L 7���) R� � � �

N �
�
N�*

�
N� L 7���G R�� � )�

N
M�

N �
�
N��N �

*6 �7��
N��N �

6 � � �
N �
�
N�5 H5��

´Ñ§¹Ñé¹µÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ¤×Í

O� L

�
�
N� �

N�

�
N� �

N�

�
)-�/*

·Õè¡Å̂ÒÇÁÒà»“¹¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁÊíÒËÃÑº¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä»·ÕèÁÕ �
N �� L . áµˆ

ÊíÒËÃÑº¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä»·Õè ��
�� L . àÁ×èÍá»Å§à»“¹¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä»·ÕèÅÔ¿µŒáÅ‰Ç Ê̂Ç¹»„Í¹¼ˆÒ¹ �

N �� ¨Ð
ÍÂÙˆã¹à«µ ��)�� �* «Öè§ÍÒ¨¨ÐäÁ̂à·̂Ò¡ÑºàÁ·ÃÔ¡«ŒÈÙ¹ÂŒ ´Ñ§¹Ñé¹ã¹¡Ã³Õ·Õè �

N �� �L . àÃÒ¨ÐÊÒÁÒÃ¶ÍÍ¡áººµÑÇ
¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ¹Õéä´‰ â´ÂÊÁÁØµÔãË‰ �� ¤×Í¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä»·ÕèÅÔ¿µŒ
áÅ‰Ç � ·ÕèáÂ¡Ê̂Ç¹»„Í¹¼ˆÒ¹ �

N �� ÍÍ¡ ´Ñ§ÊÁ¡ÒÃ·Õè )���* ¨Ò¡¹Ñé¹ÍÍ¡áººµÑÇ¤Çº¤ØÁ

O�
�

L

�
�
N
�

� �
N
�

�

�
N
�

� �
N
�

�

�




�

��

�

�� �

�

� �

� �
 � 
	
�	���

�

���
����


�

��	




ÃÙ»·Õè -�
+ »’­ËÒ¡ÒÃÍ‰Ò§ÍÔ§áºº í̈ÒÅÍ§

ÊíÒËÃÑº¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» �� ´‰ÇÂÇÔ¸Õ¢‰Ò§µ‰¹ â´Âà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å¢Í§ � � àËÁ×Í¹¡Ñºà§×èÍ¹ä¢
¤ÇÒÁà»“¹àËµØà»“¹¼Å¢Í§ � ¨Ò¡¹Ñé¹á»Å§¡ÅÑºà»“¹µÑÇ¤Çº¤ØÁ � ÊíÒËÃÑº¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» � µÒÁÊÁ¡ÒÃ

O� L O�
�

)� M�
N ��

O�
�

*�� )-��*

â´Â·Õè

�
N� L �

N
�

� ��
N
�

�)� M�
N ���N

�

�*���
N ���N

�

�

�
N� L �

N
�

�)� M�
N ���N

�

�*��

�
N� L �

N
�

� ��
N
�

�)� M�
N ���N

�

�*���
N ���N

�

�

�
N� L �

N
�

�)� M�
N ���N

�

�*��

áÅÐµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´ �� ÊíÒËÃÑºÃÐººËÅÒÂÍÑµÃÒÊØˆÁ¨Ðà·̂Ò¡ÑºÊÁ¡ÒÃ·Õè )-�/* àÃÒÊÒÁÒÃ¶¾ÔÊÙ¨¹Œ
ä´‰ÇˆÒµÑÇ¤Çº¤ØÁ � ÁÕà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼ÅàËÁ×Í¹¡ÑºµÑÇ¤Çº¤ØÁ� � µÒÁº·µÑé§·Õè -�-

º·µÑé§ ��� ¡íÒË¹´ãË‰ �
� � L �

�
�

�)� M �
� ����

�

�*�� áÅÐ �
� �� � ��)�� �* áÅ‰Ç �

� � � �)�� �* ¡çµˆÍàÁ×èÍ
�
�
�

� � �)�� �*

¾ÔÊÙ¨¹Œ ¡ˆÍ¹Í×è¹àÃÒ¨Ð¾ÔÊÙ¨¹Œà§×èÍ¹ä¢à¾ÕÂ§¾Í ¨Ò¡º·µÑé§·Õè ��� ¶‰Ò �
N �� � ��)�� �* áÅÐ �

N
�

� � �)�� �* ¨Ð
ä´‰ÇˆÒ �

N ���N
�

� � ��)�� �* áÅÐ � M�
N ���N

�

� ¨Ðà»“¹àÁ·ÃÔ¡«ŒäÁˆàÍ¡°Ò¹ áÅÐàÁ·ÃÔ¡«Œ¼¡¼Ñ¹¢Í§ÁÑ¹¨ÐÍÂÙˆã¹
à«µ �)�� �* ´Ñ§¹Ñé¹ �

N� L �
N
�

�)� M�
N ���N

�

�*�� ¨ÐÍÂÙˆã¹à«µ �)�� �* Ê̂Ç¹¡ÒÃ¾ÔÊÙ¨¹Œà§×èÍ¹ä¢¨íÒà»“¹ àÃÒ¨Ð
à»ÅÕèÂ¹ÊÁ¡ÒÃ¢Í§ �

N� à»“¹ �N
�

� L )� ��
N��N ��*

���
N� áÅ‰ÇÊÒÁÒÃ¶¾ÔÊÙ¨¹Œà§×èÍ¹ä¢¨íÒà»“¹ä´‰ã¹ÅÑ¡É³Ð

à´ÔÁ �

µÑÇÍÂ̂Ò§ ��� ¾Ô¨ÒÃ³Ò»’­ËÒ¡ÒÃÍ‰Ò§ÍÔ§áºº í̈ÒÅÍ§ ��
��� ��$����	�� ´Ñ§ÃÙ»·Õè �
� â´Â·Õè¿’§¡ŒªÑ¹¶̂ÒÂâÍ¹
¢Í§¾ÅÒ¹µŒàÇÅÒµˆÍà¹×èÍ§à»“¹

O� � �L

�
�� ��

�� ��

�
L

�
��

. 
 .

�.$� �
$� 


.$� . .

�
��

áÅÐ¿’§¡ŒªÑ¹¶̂ÒÂâÍ¹¢Í§áºº¨íÒÅÍ§Ç§»”´à»“¹
O5� �L

�
�� ��

�� ��

�
L

�
�
 



 .

�



�.

µÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ � ÁÕ¤Òº¡ÒÃªÑ¡µÑÇÍÂˆÒ§ÊÑ­­Ò³¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹ 0� à»“¹ � ÇÔ¹Ò·Õ ¤Òº¡ÒÃ
¤§¤ˆÒÊÑ­­Ò³¤Çº¤ØÁ �� à»“¹ �
� ÇÔ¹Ò·Õ ÇÑµ¶Ø»ÃÐÊ§¤Œ¢Í§»’­ËÒ¡ÒÃ¤Çº¤ØÁ¹Õé¤×Í µ‰Í§¡ÒÃÍÍ¡áººµÑÇ
¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ � ·Õè·íÒãË‰ÃÐººÇ§»”´ÁÕÅÑ¡É³ÐàËÁ×Í¹áºº¨íÒÅÍ§Ç§»”´ ¹Ñè¹¤×Í·íÒãË‰ÊÑ­­Ò³ÍÍ¡
¢Í§¾ÅÒ¹µŒ 
� µÒÁÃÍÂÊÑ­­Ò³ÍÍ¡¢Í§áºº í̈ÒÅÍ§ 
�� â´Â·íÒãË‰¹ÍÃŒÁÊÍ§¢Í§ÊÑ­­Ò³¤ÇÒÁ¤ÅÒ´
à¤Å×èÍ¹áºº¨íÒÅÍ§ 0� «Öè§¶Ù¡ÊØˆÁ¨Ò¡ÊÑ­­Ò³ 0�� ·Ø¡æ ¤Òº �
� ÇÔ¹Ò·Õ ÁÕ¤ˆÒ¹‰ÍÂ·ÕèÊØ´ ÊÑ­­Ò³Í‰Ò§
ÍÔ§ :� ·Õèãª‰à»“¹ÊÑ­­Ò³¢Ñé¹ ´Ñ§¹Ñé¹»’­ËÒ´Ñ§¡Å̂ÒÇÊÒÁÒÃ¶¨Ñ´ãË‰à»“¹»’­ËÒ¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁàËÁÒÐÊÁ
·ÕèÊØ´ �� ä´‰ â´ÂÁÕ¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» �� à»“¹

�
O0��
O0�

�
L

�
����
�� . �� .

. �� . ��

�� ��� �� ���

. ��� � ���

�
����
�
O:�

O��

�

ÅÔ¿µŒ¾ÅÒ¹µŒËÅÒÂÍÑµÃÒÊØˆÁ´‰ÇÂ¤ÒºàÇÅÒ¡ÃÍº �� L - ÇÔ¹Ò·Õ � L �� � L -� � L � áÅÐÊíÒËÃÑºÊÑ­­Ò³à¢‰Ò
:� ·Õè¤§·Õè àÃÒàÅ×Í¡ãË‰ � L 
 ´Ñ§¹Ñé¹àÃÒ¨Ðä´‰¿’§¡ŒªÑ¹¶̂ÒÂâÍ¹¢Í§¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä»·ÕèÅÔ¿µŒáÅ‰Çà»“¹

O� L

�
��������������

.$.�. . . .$��. . .

. .$�/� .$�
� . .$��- .$���

. �.$
/� �.$

� . �.$
�� .$��-


 �.$� . . . .

.$��- �.$-./ �.$�
� .$��� �.$�-� .

. �.$� . 
 . .

. �.$-�� �.$�.� 
 �.$
�� .

. �.$�/- �.$�.� 
 �.$-.
 �.$.�.

�
��������������

¨Ò¡¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä»·ÕèÅÔ¿µŒáÅ‰Ç ¨ÐàËç¹ÇˆÒ �
� �� �L . ´Ñ§¹Ñé¹àÃÒ¨Ð¡íÒË¹´ãË‰¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» ��

¤×Í¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» � ·Õè �
� �� L . áÅ‰Ç¹íÒ¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä»¹Õéä»á·¹¤ˆÒã¹»’­ËÒ¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«Œ

àªÔ§àÊ‰¹ )-��* â´ÂàÃÒ¨Ð¡íÒË¹´â¤Ã§ÊÃ‰Ò§¢Í§Ê̂Ç¹»„Í¹¼ˆÒ¹¢Í§µÑÇ¤Çº¤ØÁ � � ãË‰ÊÍ´¤Å‰Í§¡Ñºà§×èÍ¹ä¢
¤ÇÒÁà»“¹àËµØà»“¹¼Å ¹Ñè¹¤×Í �

�
�

� � �)�� -* ËÃ×Íà«µ¢Í§àÁ·ÃÔ¡«ŒÊÒÁàËÅÕèÂÁÅ̂Ò§áºººÅçÍ¡
�
% . .

& ' .

�

â´Â·Õè %� &� ' � �
ËÅÑ§¨Ò¡ËÒµÑÇá»Ã¢Í§ÍÊÁ¡ÒÃàÁ·ÃÔ¡«ŒàªÔ§àÊ‰¹ áÅÐá»Å§à»“¹¾ÒÃÒÁÔàµÍÃŒ¢Í§µÑÇ¤Çº¤ØÁ áÅ‰Ç¨Ð

ä´‰¿’§¡ŒªÑ¹¶̂ÒÂâÍ¹¢Í§ �� à»“¹

O�
�

L

�
�������

/$��� ��$��� �
.$�-
 �$-.� ��$/
� �.$

/

�$��� ��$�-� �
�$��� /$��� �.$��� �-$���

�.$��/ .$�/� .$/�
 �$./. ��$.�� 
$�
-

�$-�� ��$-./ ��$��� -$-
� . .


$/�� �
$��� ��$/�- ��$��/ �$-�- .

�
�������



�


0 1.5 3 4.5 6 7.5 9 10.5 12
0

0.5

1

1.5

model output
plant output

0 1.5 3 4.5 6 7.5 9 10.5 12
−0.2

0

0.2

0.4

m
od

el
 e

rr
or

0 1.5 3 4.5 6 7.5 9 10.5 12
−2

0

2

4

time (sec)

co
nt

ro
l s

ig
na

l

ÃÙ»·Õè -��+ ¼ÅµÍº¢Í§»’­ËÒ¡ÒÃÍ‰Ò§ÍÔ§áºº¨íÒÅÍ§

¨ÐàËç¹ÇˆÒÊ̂Ç¹»„Í¹¼ˆÒ¹¢Í§µÑÇ¤Çº¤ØÁ �� ÍÂÙˆã¹à«µ¢Í§ �)�� -* ¨Ò¡¹Ñé¹à»ÅÕèÂ¹à»“¹µÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·Õè
ÊØ´ � ÊíÒËÃÑº¾ÅÒ¹µŒ¹ÑÂ·ÑèÇä» � ä´‰¿’§¡ŒªÑ¹¶̂ÒÂâÍ¹¢Í§µÑÇ¤Çº¤ØÁàËÁÒÐÊÁ·ÕèÊØ´à»“¹

O� L

�
�������


$.
- �.$�./ �
$��. �$�/� ��$/�- �.$

/

�.$.�- .$-�. .$��
 -$
�� �
$��� �-$���

.$.-� .$.�- �.$�-/ 
$�.� �-$/�� 
$�
�

�$-�� ��$-./ ��$��� -$-
� . .

�$-�- ��$/�� ��$.
- �-$��� �$-�- .

�
�������

ÊÑ§à¡µÇˆÒÊ̂Ç¹»„Í¹¼ˆÒ¹¢Í§µÑÇ¤Çº¤ØÁ � ¡ç¨ÐÍÂÙˆã¹à«µ¢Í§ �)�� -* ¹Ñè¹¤×ÍµÑÇ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ¹ÕéÊÍ´
¤Å‰Í§¡Ñºà§×èÍ¹ä¢¤ÇÒÁà»“¹àËµØà»“¹¼Å ¼Å¡ÒÃ í̈ÒÅÍ§ÃÐºº¤Çº¤ØÁ´‰ÇÂ¤ÍÁ¾ÔÇàµÍÃŒä´‰¼Å´Ñ§ÃÙ»·Õè �
� ¨Ð
àËç¹ä´‰ÇˆÒÊÑ­­Ò³ÍÍ¡¢Í§¾ÅÒ¹µŒ 
� ÊÒÁÒÃ¶µÒÁÃÍÂÊÑ­­Ò³ÍÍ¡¢Í§áºº í̈ÒÅÍ§ 
�� ä´‰ÍÂˆÒ§àËÁÒÐ
ÊÁ·ÕèÊØ´ ã¹á§̂¢Í§ÊÑ­­Ò³àÇÅÒàµçÁË¹ˆÇÂ à¹×èÍ§¨Ò¡ÊÑ­­Ò³¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹áºº¨íÒÅÍ§ 0�� ÁÕ¤ˆÒà¡×Íº
à»“¹ÈÙ¹ÂŒ·Ø¡æ ¤ÒºàÇÅÒ �
� ÇÔ¹Ò·Õ ¨Ò¡¡ÒÃ¤íÒ¹Ç³ àÃÒ¨Ðä´‰¤ˆÒ¹ÍÃŒÁÊÍ§¢Í§ÊÑ­­Ò³àÇÅÒàµçÁË¹ˆÇÂ¢Í§
ÊÑ­­Ò³¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹áºº¨íÒÅÍ§ 0� à·̂Ò¡Ñº 
$

.� 
.�� �



º··Õè �

ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´ ỐÊ¡Œ� ¡Ã³ÕÈÖ¡ÉÒ

ÎÒÃŒ´´ÔÊ¡Œà»“¹ÍØ»¡Ã³Œ·ÕèÊíÒ¤Ñ­ã¹à¤Ã×èÍ§¤ÍÁ¾ÔÇàµÍÃŒ ·ÕèÁÕË¹‰Ò·Õèà¡çººÑ¹·Ö¡¢‰ÍÁÙÅ à¾×èÍãª‰ã¹¡ÒÃ
»ÃÐÁÇÅ¼Å ÎÒÃŒ´´ÔÊ¡Œ·Õè´Õ¤ÇÃ¨ÐÁÕ¤ÇÒÁàª×èÍ¶×Íä´‰ã¹¡ÒÃºÑ¹·Ö¡¢‰ÍÁÙÅ à¾×èÍäÁˆ·íÒãË‰¢‰ÍÁÙÅ·ÕèÊíÒ¤Ñ­ÊÙ­ËÒÂ
áÅÐ¤ÇÃÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ã¹¡ÒÃà¢‰Ò¶Ö§¢‰ÍÁÙÅ·Õè´Õ à¾×èÍ·íÒãË‰Ê̂Ç¹»ÃÐÁÇÅ¼ÅÊÒÁÒÃ¶·íÒ§Ò¹ä´‰àÃçÇ ·Õè¼ˆÒ¹ÁÒä´‰
ÁÕ¡ÒÃ¾Ñ²¹Ò»ÃÐÊÔ·¸ÔÀÒ¾¢Í§ÎÒÃŒ´´ÔÊ¡ŒãË‰´Õ¢Öé¹ àÃÔèÁ¨Ò¡ã¹»• ¤�È� 
��/ ºÃÔÉÑ· ��� ä´‰¼ÅÔµÎÒÃŒ´´ÔÊ¡ŒÃØˆ¹
����� à»“¹ÃØˆ¹áÃ¡ «Öè§»ÃÐ¡Íº´‰ÇÂ´ÔÊ¡Œ¨íÒ¹Ç¹ �. á¼ˆ¹ ¢¹Ò´àÊ‰¹¼ˆÒÈÙ¹ÂŒ¡ÅÒ§ �� ¹ÔéÇ ÁÕ¤ÇÒÁ Ø̈·Ñé§
ÊÔé¹à¾ÕÂ§ � àÁ¡ÐäºµŒ µˆÍÁÒÎÒÃŒ´´ÔÊ¡Œ¡çÁÕ¢¹Ò´àÅç¡Å§ ¤ÇÒÁ Ø̈ÁÒ¡¢Öé¹ áÅÐÊÒÁÒÃ¶à¢‰Ò¶Ö§¢‰ÍÁÙÅä´‰àÃçÇ¢Öé¹
ÎÒÃŒ´´ÔÊ¡Œ·ÕèÁÕ¤ÇÒÁ Ø̈ÁÒ¡·ÕèÊØ´ã¹µÍ¹¹Õé )ÁÕ¹Ò¤Á ¤�È� �..
* ¤×Í �!��!:#;! 
�. ¢Í§ºÃÔÉÑ· �9!<!89 ÁÕ
¤ÇÒÁ¨Ø·Ñé§ÊÔé¹ 
�
�/ ¡Ô¡ÐäºµŒ G/H ·Ñé§¹Õéà¹×èÍ§ÁÒ¨Ò¡¡ÒÃ¾Ñ²¹Òã¹¡ÒÃãª‰ÇÑÊ´Øã¹¡ÒÃ¼ÅÔµ áÅÐ¡ÒÃ¾Ñ²¹Ò¡ÒÃ
¤Çº¤ØÁ¢Í§ÃÐºº¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

ã¹º·¹Õé¨Ð¡Å̂ÒÇ¶Ö§Ê̂Ç¹»ÃÐ¡Íº¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ )5!�; ;$7 ;�$?9 79�?'

7>789%* ¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ áºº¨íÒÅÍ§·Ò§¤³ÔµÈÒÊµÃŒ¢Í§ÃÐººà«ÍÃŒâÇ¢Ñº
à¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ áÅÐ ¡ÒÃÇÔà¤ÃÒÐËŒáºº¨íÒÅÍ§¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

��� ÊˆÇ¹»ÃÐ¡ÍºµˆÒ§æ ¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ
ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ à»“¹ÃÐºº¤Çº¤ØÁµíÒáË¹ˆ§ËÑÇÍˆÒ¹3à¢ÕÂ¹¢Í§ÎÒÃŒ´´ÔÊ¡Œ ÁÕÅÑ¡É³Ð

´Ñ§ÃÙ»·Õè ��
 ÃÐºº´Ñ§¡Å̂ÒÇÁÕÊˆÇ¹»ÃÐ¡ÍºµˆÒ§æ ·ÕèÊíÒ¤Ñ­´Ñ§¹Õé G/H

����� ´ÔÊ¡Œ
´ÔÊ¡Œ );$7 * ¤×ÍÊ̂Ç¹»ÃÐ¡ÍºÊíÒ¤Ñ­·ÕèÁÕË¹‰Ò·Õèà¡çº¢‰ÍÁÙÅ »¡µÔáÅ‰Ç´ÔÊ¡Œ¨Ð»ÃÐ¡Íº´‰ÇÂÊÒÃªÑé¹°Ò¹

)7#&78�!89* «Öè§à»“¹ÇÑÊ´Ø·ÕèäÁˆãªˆÊÒÃáÁˆàËÅç¡ àªˆ¹ ÍÐÅÙÁÔ¹ÑÁ áÁ¡¹Ôà«ÕÂÁ ËÃ×Í Ê̂Ç¹»ÃÐ¡Íº¢Í§á¡‰Ç
áÅÐÊÒÃªÑé¹°Ò¹¹Õé¨Ð¶Ù¡à¤Å×Íº´‰ÇÂÊ×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡ )�9:'�;$(< %9;$!* ªÑé¹¢Í§Ê×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡¹Õé¨Ð
ãª‰ ¡ÒÃ©Õ´¿”ÅÁŒºÒ§ )85$( J"% 76#889�$(<* «Öè§à»“¹ªÑé¹¢Í§ÊÒÃáÁˆàËÅç¡ àªˆ¹ ÊÒÃ»ÃÐ¡Íº¢Í§à¿ÍÃŒäÃ·Œ
#	�9��� ¨Ò¡¹Ñé¹¨Ðà¤Å×Íº´‰ÇÂªÑé¹¢Í§¤ÒÃŒºÍ¹ áÅÐªÑé¹ËÅ̂ÍÅ×è¹ )"#&�$:!8$(< "!>9�* ºÒ§æ à¾×èÍ»„Í§¡Ñ¹
¡ÒÃ¢Õ´¢ˆÇ¹¨Ò¡¡ÒÃÊÑÁ¼ÑÊ¢Í§ËÑÇÍˆÒ¹3à¢ÕÂ¹¡Ñº´ÔÊ¡Œ G�-H ËÅÑ¡¡ÒÃ·íÒ§Ò¹¢Í§¡ÒÃºÑ¹·Ö¡¢‰ÍÁÙÅ ¾Ô¨ÒÃ³Ò
µÒÁàÊ‰¹¡ÃÒ¿Ç§»”´ÎÔÊà·ÍÃÔ«ÔÊ )�>789�97$7 "''6* ¢Í§ÊÒÃáÁ̂àËÅç¡´Ñ§ÃÙ»·Õè ��� àÁ×èÍÁÕÊ¹ÒÁáÁ̂àËÅç¡äËÅ
¼ˆÒ¹ã¹µíÒáË¹ˆ§·Õèµ‰Í§¡ÒÃºÑ¹·Ö¡¢‰ÍÁÙÅ â´ÂÁÕ¤ÇÒÁà¢‰ÁÊ¹ÒÁáÁ̂àËÅç¡ÁÒ¡¡ÇˆÒ �� ¨ÐÁÕ¼ÅãË‰Ê×èÍ¡ÅÒ§¡ÒÃ
ºÑ¹·Ö¡µÃ§µíÒáË¹ˆ§¹Ñé¹ÁÕâ´àÁ¹áÁˆàËÅç¡ )%!<(98$: ;'%!$(* ã¹·ÔÈ·Ò§·ÕèÊ¶Ò¹Ðà»“¹ 
 áµˆàÁ×èÍÁÕ¤ÇÒÁà¢‰Á
Ê¹ÒÁáÁ̂àËÅç¡ã¹·ÔÈ·Ò§µÃ§¢‰ÒÁÁÒ¡¡ÇˆÒ �� ¨ÐÁÕ¼ÅãË‰Ê×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡µÃ§µíÒáË¹ˆ§¹Ñé¹ÁÕâ´àÁ¹áÁˆ
àËÅç¡ã¹·ÔÈ·Ò§·ÕèÊ¶Ò¹Ðà»“¹ . áÅÐàÁ×èÍäÁˆÁÕÊ¹ÒÁáÁ̂àËÅç¡äËÅ¼ˆÒ¹ã¹µíÒáË¹ˆ§¹Ñé¹æ áÅ‰Ç ¤ˆÒÊ¶Ò¹Ð¹Ñé¹¨Ð



�-

��
��

��


������

��
�

���
��������

���	� 	��� �����
�����

��
�������

��
������ �����	���	������

����

ÃÙ»·Õè ��
+ Ê̂Ç¹»ÃÐ¡ÍºµˆÒ§æ ¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

�������� ���	���
�

�

�

�

�

�

�

�������� ���� �

�,

�$

ÃÙ»·Õè ���+ àÊ‰¹¡ÃÒ¿Ç§»”´ÎÔÊà·ÍÃÔ«ÔÊ¢Í§Ê×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡



��

ÂÑ§¤§ÍÂÙˆ ¨¹¡ÇˆÒ¨ÐÁÕÊ¹ÒÁáÁˆàËÅç¡·Õè¤ÇÒÁà¢‰Á¾ÍàËÁÒÐäËÅ¼ˆÒ¹ÍÕ¡¤ÃÑé§ Ê×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡¹Õé¨Ð¶Ù¡àÃÕÂ§
à»“¹á·Ãç¤ã¹á¹ÇÃÑÈÁÕ í̈Ò¹Ç¹á·Ãç¤ã¹áµˆÅÐ´ÔÊ¡ŒÊÑÁ¾Ñ¹¸Œ¡Ñº¤ÇÒÁË¹Òá¹ˆ¹á·Ãç¤ )8�!: ;9(7$8>* «Öè§¤Ô´
¨Ò¡ í̈Ò¹Ç¹á·Ãç¤ã¹Ë¹Öè§Ë¹ˆÇÂ¤ÇÒÁÂÒÇã¹á¹ÇÃÑÈÁÕ »¡µÔáÅ‰ÇÁÕË¹ˆÇÂà»“¹ á·Ãç¤3¹ÔéÇ ËÃ×Í �
� )8�!: 7

69� $(:5* Ê̂Ç¹¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃºÑ¹·Ö¡¢‰ÍÁÙÅÊÑÁ¾Ñ¹¸Œ¡Ñº¤ÇÒÁË¹Òá¹ˆ¹ºÔµ )&$8 ;9(7$8>* â´ÂÇÑ´¨Ò¡
¨íÒ¹Ç¹ºÔµµˆÍË¹Öè§Ë¹ˆÇÂ¤ÇÒÁÂÒÇã¹Ë¹Öè§á·Ãç¤ «Öè§ÁÕË¹ˆÇÂà»“¹ ºÔµ3¹ÔéÇ ËÃ×Í �
� )&$87 69� $(:5* ´Ñ§¹Ñé¹
¤ÇÒÁË¹Òá¹ˆ¹¤ÇÒÁ¨Ø ËÃ×Í¤ÇÒÁ Ø̈¢Í§¢‰ÍÁÙÅº¹´ÔÊ¡ŒµˆÍ¾×é¹·Õè ¤×Í¼Å¤Ù³¢Í§¤ÇÒÁË¹Òá¹ˆ¹á·Ãç¤¡Ñº¤ÇÒÁ
Ë¹Òá¹ˆ¹ºÔµ ÁÕË¹ˆÇÂà»“¹ ºÔµ3¹ÔéÇ� ËÃ×Í �
�� )&$87 69� 7A#!�9 $(:5* â´Â»¡µÔáÅ‰ÇÎÒÃŒ´´ÔÊ¡ŒË¹Öè§
µÑÇ¨Ð»ÃÐ¡Íºä»´‰ÇÂ´ÔÊ¡Œ¨íÒ¹Ç¹ËÅÒÂá¼ˆ¹ áÅÐáµˆÅÐá¼ˆ¹ÍÒ¨¨ÐÁÕÊ×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡·Ñé§ÊÍ§´‰Ò¹ à¾ÃÒÐ
©Ð¹Ñé¹¤ÇÒÁ¨Ø¢Í§ÎÒÃŒ´´ÔÊ¡ŒË¹Öè§µÑÇ¨Ðà·̂Ò¡Ñº ¼Å¤Ù³¢Í§¤ÇÒÁË¹Òá¹ˆ¹á·Ãç¤ ¤ÇÒÁË¹Òá¹ˆ¹ºÔµ áÅÐ¾×é¹·Õè
¢Í§´ÔÊ¡Œ·Ñé§ËÁ´·ÕèÊÒÁÒÃ¶ºÑ¹·Ö¡¢‰ÍÁÙÅä´‰

����� ËÑÇÍˆÒ¹�à¢ÕÂ¹
ËÑÇÍˆÒ¹3à¢ÕÂ¹ )�9!;3C�$89 59!;* »ÃÐ¡Íº´‰ÇÂÇÑÊ´ØáÁˆàËÅç¡ä¿¿„Ò )9"9:8�'%!<(98$: %!89�$!"*

ÊÍ§Ê̂Ç¹ ¤×Í Ê̂Ç¹à¢ÕÂ¹¢‰ÍÁÙÅ·Õèà»“¹ËÑÇàË¹ÕèÂÇ¹íÒáºº¿”ÅŒÁºÒ§ )85$(	J"% $(;#:8$?9 59!;+ ��� 59!;*

ÅÑ¡É³Ðà´ÕÂÇ¡ÑºÊ×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡º¹´ÔÊ¡Œ áÅÐÊ̂Ç¹ÍˆÒ¹¢‰ÍÁÙÅ·Õèà»“¹ËÑÇ¤ÇÒÁµ‰Ò¹·Ò¹áÁˆàËÅç¡ )%!<(9	

8'�97$78$?9 59!;+ �� 59!;* â´Âã¹¡ÒÃà¢ÕÂ¹¢‰ÍÁÙÅ ËÑÇà¢ÕÂ¹·Õèà»“¹ËÑÇàË¹ÕèÂÇ¹íÒáºº¿”ÅÁŒºÒ§¨ÐÃÑº¢‰Í
ÁÙÅ·Õèà»“¹ÊÑ­­Ò³ä¿¿„Ò áÅ‰Çá»Å§ÊÑ­­Ò³à»“¹Ê¹ÒÁáÁ̂àËÅç¡ Ê̂§¼ˆÒ¹ªˆÍ§ÍÒ¡ÒÈ )!$� <!6* à¾×èÍ·íÒ¡ÒÃ
â¾ÅÒäÃ«Œ )6'"!�$D!8$'(* ¡ÑºÊ×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡º¹´ÔÊ¡Œ ã¹Ê̂Ç¹¡ÒÃÍˆÒ¹¢‰ÍÁÙÅ ËÑÇÍˆÒ¹·Õèà»“¹ËÑÇ¤ÇÒÁµ‰Ò¹
·Ò¹áÁ̂àËÅç¡ ¨ÐÍˆÒ¹ÃÙ»áºº¢Í§â´àÁ¹áÁ̂àËÅç¡¨Ò¡Ê×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡ áÅ‰Ç·íÒãË‰¤ÇÒÁµ‰Ò¹·Ò¹·ÕèËÑÇÍˆÒ¹
à»ÅÕèÂ¹ä»µÒÁ·ÔÈ·Ò§¢Í§â´àÁ¹áÁˆàËÅç¡ ·íÒãË‰à¡Ô´à»“¹ÊÑ­­Ò³ä¿¿„ÒµÒÁ¢‰ÍÁÙÅ·Õè¶Ù¡ºÑ¹·Ö¡ áÅ‰ÇÊÑ­­Ò³
ä¿¿„Ò¹Õé¨Ð¼ˆÒ¹Ç§¨Ã¢ÂÒÂ )6�9!%6"$J9�* ¡ˆÍ¹¹íÒ¢‰ÍÁÙÅä»»ÃÐÁÇÅ¼Å

¡ˆÍ¹Ë¹‰Ò¹Õéà¤ÂÁÕ¡ÒÃ¹íÒàÍÒËÑÇàË¹ÕèÂÇ¹íÒáºº¿”ÅÁŒºÒ§ ÁÒãª‰à»“¹·Ñé§ËÑÇà¢ÕÂ¹áÅÐÍˆÒ¹ã¹ËÑÇà´ÕÂÇ¡Ñ¹
áµˆ´‰ÇÂ¢‰Í í̈Ò¡Ñ´¢Í§ËÑÇàË¹ÕèÂÇ¹íÒ·ÕèµÍºÊ¹Í§à©¾ÒÐ¡Ñº¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§¿ÅÑ¡«ŒáÁˆàËÅç¡ ·íÒãË‰¡ÒÃÍˆÒ¹
¢‰ÍÁÙÅ¢Í§ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾¹‰ÍÂÅ§àÁ×èÍÁÕÊÑ­­Ò³Ãº¡Ç¹¿ÅÑ¡«ŒáÁˆàËÅç¡ µˆÍÁÒ Ö̈§ÁÕ¡ÒÃà»ÅÕèÂ¹ä»ãª‰ËÑÇ¤ÇÒÁ
µ‰Ò¹·Ò¹áÁˆàËÅç¡ÊíÒËÃÑº¡ÒÃÍˆÒ¹¢‰ÍÁÙÅá·¹ à¹×èÍ§¨Ò¡ËÑÇ¤ÇÒÁµ‰Ò¹·Ò¹áÁˆàËÅç¡¹ÕéÊÒÁÒÃ¶µÍºÊ¹Í§¡Ñº
ÃÙ»áºº¢Í§¿ÅÑ¡«ŒáÁˆàËÅç¡ä´‰â´ÂµÃ§ áµˆÍÂˆÒ§äÃ¡çµÒÁ ËÑÇàË¹ÕèÂÇ¹íÒáºº¿”ÅÁŒºÒ§¡çÂÑ§¤§¶Ù¡ãª‰à»“¹ËÑÇ
à¢ÕÂ¹ à¹×èÍ§¨Ò¡ËÑÇ¤ÇÒÁµ‰Ò¹·Ò¹áÁˆàËÅç¡äÁˆÊÒÁÒÃ¶ÊÃ‰Ò§¿ÅÑ¡«ŒáÁˆàËÅç¡à¾×èÍà¢ÕÂ¹¢‰ÍÁÙÅä´‰

����� ÊäÅà´ÍÃŒ
ÊäÅà´ÍÃŒà»“¹ÍØ»¡Ã³Œ·ÕèÂÖ´ËÑÇÍˆÒ¹3à¢ÕÂ¹äÇ‰¡Ñºá¢¹¢Í§µÑÇ¢ÑºàÃ‰Ò à¾×èÍãË‰ÊÒÁÒÃ¶¤Çº¤ØÁµíÒáË¹ˆ§

¢Í§ËÑÇÍˆÒ¹3à¢ÕÂ¹ä´‰¶Ù¡µ‰Í§ áÅÐÃÑ¡ÉÒÃÐ´Ñº¤ÇÒÁÊÙ§¨Ò¡ËÑÇÍˆÒ¹3à¢ÕÂ¹¡Ñº´ÔÊ¡ŒãË‰¤§·Õè ÎÒÃ´Œ´ÔÊ¡ŒÃØˆ¹áÃ¡
����� ÁÕ´ÔÊ¡Œ¨íÒ¹Ç¹ �. á¼ˆ¹ áµˆÁÕÊäÅà´ÍÃŒ·ÕèÂÖ´ËÑÇÍˆÒ¹3à¢ÕÂ¹äÇ‰à¾ÕÂ§ÍÑ¹à´ÕÂÇ ÊäÅà´ÍÃŒ
¹Õé¨Ð¶Ù¡àÅ×èÍ¹à¢‰ÒÍÍ¡à¾×èÍà»ÅÕèÂ¹µíÒáË¹ˆ§¢Í§ËÑÇÍˆÒ¹3à¢ÕÂ¹ áÅÐ¶Ù¡àÅ×èÍ¹¢Öé¹Å§à¾×èÍà»ÅÕèÂ¹´ÔÊ¡Œã¹¡ÒÃà¢‰Ò
¶Ö§ ÎÒÃŒ´´ÔÊ¡Œ¹Õé¨ÐÁÕ¡ÒÃ»’šÁÅÁãÊ̂ÃÐËÇˆÒ§ËÑÇÍˆÒ¹3à¢ÕÂ¹¡Ñº´ÔÊ¡Œ à¾×èÍÃÑ¡ÉÒÃÐ´Ñº¢Í§ËÑÇÍˆÒ¹3à¢ÕÂ¹äÁˆãË‰ª¹
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ÃÙ»·Õè ��-+ ¡ÒÃ¾Ñ²¹Ò¢Í§µÑÇ¢ÑºàÃ‰Ò·Õèãª‰¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

¡Ñº´ÔÊ¡Œ »’¨ Ø̈ºÑ¹â¤Ã§ÊÃ‰Ò§¢Í§µÑÇ¢ÑºàÃ‰Òà»ÅÕèÂ¹ä» ´ÔÊ¡ŒáµˆÅÐá¼ˆ¹¨ÐÁÕÊäÅà´ÍÃŒáÅÐËÑÇÍˆÒ¹3à¢ÕÂ¹à¾×èÍà¢‰Ò
¶Ö§¢‰ÍÁÙÅã¹áµˆÅÐá¼ˆ¹ ·íÒãË‰¡ÒÃºÑ¹·Ö¡áÅÐÍˆÒ¹¢‰ÍÁÙÅà»“¹ä»ä´‰àÃçÇ¢Öé¹

¤ÇÒÁÊÙ§¡ÒÃºÔ¹ )S>$(< 59$<58* ¤×Í¤ÇÒÁÊÙ§ÃÐËÇˆÒ§ËÑÇÍˆÒ¹3à¢ÕÂ¹¡ÑºÊ×èÍ¡ÅÒ§¡ÒÃºÑ¹·Ö¡ ¤ÇÒÁ
ÊÙ§¡ÒÃºÔ¹¹ÕéÊÑÁ¾Ñ¹¸Œ¡Ñº¤ÇÒÁ Ø̈¢Í§ÎÒÃŒ´´ÔÊ¡Œ à¹×èÍ§¨Ò¡Ê¹ÒÁáÁ̂àËÅç¡·Õè¶Ù¡»Å̂ÍÂÍÍ¡ÁÒ¨Ò¡ËÑÇà¢ÕÂ¹ ¨ÐÁÕ
ÅÑ¡É³Ðà»“¹ÅÙ¡ºÒÈ¡Œ·ÕèÁÕ¤ÇÒÁ¡Ç‰Ò§à·̂Ò¡Ñº¤ÇÒÁÊÙ§¡ÒÃºÔ¹ ´Ñ§¹Ñé¹¶‰ÒÊÒÁÒÃ¶Å´¤ÇÒÁÊÙ§¡ÒÃºÔ¹Å§ä´‰ ¾×é¹·Õè
ã¹¡ÒÃºÑ¹·Ö¡¢‰ÍÁÙÅË¹Öè§ºÔµ¡ç¨ÐÅ´Å§ ·íÒãË‰ÎÒÃŒ´´ÔÊ¡ŒÁÕ¤ÇÒÁË¹Òá¹ˆ¹¤ÇÒÁ¨ØÁÒ¡¢Öé¹

����� µÑÇ¢ÑºàÃ‰Ò
µÑÇ¢ÑºàÃ‰Ò )!:8#!8'�* ÁÕË¹‰Ò·Õè»ÃÑºÁØÁ¢Í§á¢¹ à¾×èÍ·íÒãË‰ËÑÇÍˆÒ¹3à¢ÕÂ¹à¤Å×èÍ¹ä»ÍÂÙˆã¹µíÒáË¹ˆ§

·Õèµ‰Í§¡ÒÃ ÎÒÃŒ´´ÔÊ¡ŒÃØˆ¹áÃ¡ ����� ¨ÐÁÕµÑÇ¢ÑºàÃ‰Ò·Õèà»“¹ÁÍàµÍÃŒ¡ÃÐáÊµÃ§ )�� %'8'�* ¤Çº
¤ØÁÊäÅà´ÍÃŒãË‰à¤Å×èÍ¹·Õèã¹á¹ÇµÑé§áÅÐá¹ÇÃÑÈÁÕà¾×èÍãË‰à¢‰Ò¶Ö§¢‰ÍÁÙÅ ´Ñ§ÃÙ»·Õè ��- )¡* µˆÍÁÒ¡çä´‰ÁÕ¡ÒÃãª‰
µÑÇ¢ÑºàÃ‰ÒáººäÎ´ÃÍÅÔ¡á·¹ ã¹»• ¤�È� 
�/� ä´‰àÃÔèÁÁÕ¡ÒÃãª‰ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§áººá¹ÇµÃ§ )"$(9!�

?'$:9 :'$" %'8'�* à¾×èÍ¤Çº¤ØÁµíÒáË¹ˆ§¢Í§ËÑÇÍˆÒ¹3à¢ÕÂ¹ ´Ñ§ÃÙ»·Õè ��- )¢* µˆÍÁÒã¹»• ¤�È� 
��� ¡çä´‰
ÁÕ¡ÒÃ¾Ñ²¹Òà»“¹ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§áººËÁØ¹ )�'8!�> ?'$:9 :'$" %'8'�* à¾×èÍÅ´¡ÒÃãª‰¾ÅÑ§§Ò¹Å§ ´Ñ§
ÃÙ»·Õè ��- )¤* ¨¹»’¨ Ø̈ºÑ¹ä´‰ÁÕ¡ÒÃ¾Ñ²¹ÒãË‰ÎÒÃŒ´´ÔÊ¡ŒÁÕ¢¹Ò´àÅç¡Å§ ¤ÇÒÁË¹Òá¹ˆ¹ºÔµÊÙ§¢Öé¹ ·íÒãË‰¡ÒÃ¤Çº
¤ØÁµ‰Í§ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ÁÒ¡¢Öé¹ Ö̈§ä´‰ÁÕ¡ÒÃãª‰µÑÇ¢ÑºàÃ‰ÒÊÍ§¢Ñé¹ );#!"	78!<9 !:8#!8'�* ¤×ÍµÑÇ¢ÑºàÃ‰ÒËÅÑ¡·Õè
ÊÒÁÒÃ¶à¤Å×èÍ¹·Õèä´‰ÁÒ¡ áµˆÁÕ¾ÅÇÑµª‰Ò ¤ÇÒÁÅÐàÍÕÂ´µíèÒ áÅÐµÑÇ¢ÑºàÃ‰ÒÂˆÍÂ·ÕèÊÒÁÒÃ¶à¤Å×èÍ¹·Õèä´‰¹‰ÍÂ áµˆ
ÁÕ¾ÅÇÑµàÃçÇ áÅÐÁÕ¤ÇÒÁÅÐàÍÕÂ´ÊÙ§ ÅÑ¡É³Ð´Ñ§ÃÙ»·Õè ��- )§* ¡ÒÃãª‰µÑÇ¢ÑºàÃ‰ÒÂˆÍÂà¢‰ÒÁÒªˆÇÂã¹¡ÒÃ¤Çº¤ØÁ
¹Õé ¨Ð·íÒãË‰¡ÒÃà¢‰Ò¶Ö§¢‰ÍÁÙÅÁÕ»ÃÐÊÔ·¸ÔÀÒ¾´Õ¢Öé¹

������� ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§
ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§¶Ù¡ãª‰ã¹¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´ ỐÊ¡Œ à¹×èÍ§¨Ò¡à»“¹ÁÍàµÍÃŒ

¢¹Ò´àÅç¡·Õèµ‰Í§¡ÒÃ¾ÅÑ§§Ò¹ã¹¡ÒÃ¤Çº¤ØÁµíèÒ áÅÐãË‰¼Å¡ÒÃ¤Çº¤ØÁ·ÕèáÁˆ¹ÂíÒ ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§ãª‰ËÅÑ¡
¡ÒÃ¢Í§¡ÒÃ´Ù´áÅÐ¼ÅÑ¡¢Í§áÁ̂àËÅç¡ä¿¿„Òà¾×èÍËÁØ¹ÁÍàµÍÃŒ â´ÂÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§¨Ð»ÃÐ¡Íº´‰ÇÂ ¢´
ÅÇ´àÊÕÂ§ )?'$:9 :'$"* ·Õè¾Ñ¹ÃÍºâÅËÐÊ̂Ç¹»ÅÒÂ¢Í§á¢¹·ÕèÂ×è¹ÍÍ¡ÁÒ áÅÐÁÕªÔé¹Ê̂Ç¹áÁˆàËÅç¡ )%!<(98

!779%&">* ·Õèà»“¹áÁˆàËÅç¡¶ÒÇÃ »Å̂ÍÂÊ¹ÒÁáÁˆàËÅç¡µÑ´¢´ÅÇ´àÊÕÂ§ ¡ÒÃ¤Çº¤ØÁ¡ÃÐáÊ·ÕèäËÅã¹¢´ÅÇ´
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ÃÙ»·Õè ���+ Ê̂Ç¹»ÃÐ¡Íº¢Í§ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§
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ÃÙ»·Õè ���+ ÅÑ¡É³Ð¡ÒÃ·íÒ§Ò¹¢Í§¾Ôâ«ÍÔàÅç¡·ÃÔ¡ã¹ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

àÊÕÂ§ ¨Ð·íÒãË‰Ê̂Ç¹»ÅÒÂ¢Í§á¢¹à¤Å×èÍ¹·Õèä»ã¹·ÔÈ·Ò§·Õèµ‰Í§¡ÒÃ ª×èÍ¢Í§¢´ÅÇ´àÊÕÂ§¹Ñé¹ÁÒ¨Ò¡ÅÑ¡É³Ð
¢Í§¢´ÅÇ´·ÕèàËÁ×Í¹¡Ñº¢´ÅÇ´ã¹ÅíÒâ¾§ G�-H

������� µÑÇ¢ÑºàÃ‰ÒÂ̂ÍÂª¹Ô´¾Ôâ«ÍÔàÅç¡·ÃÔ¡
ÇÑÊ´Ø¾Ôâ«ÍÔàÅç¡·ÃÔ¡ )6$9D'9"9:8�$: 9"9%9(8* à»“¹ÇÑÊ´Ø·ÕèÊÒÁÒÃ¶Â×´ËÃ×ÍË´µÑÇä´‰äÇ àÁ×èÍÁÕáÃ§´Ñ¹

ä¿¿„Ò¢¹Ò´ÊÙ§µ¡¤ÃˆÍÁ ´‰ÇÂ¤Ø³ÊÁºÑµÔ¹ÕéÇÑÊ´Ø¾Ôâ«ÍÔàÅç¡·ÃÔ¡ Ö̈§¶Ù¡¹íÒÁÒãª‰à»“¹µÑÇ¢ÑºàÃ‰ÒÂˆÍÂ ã¹ÃÐººà«ÍÃŒ
âÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ´Ñ§ÃÙ»·Õè ��� áÃ§´Ñ¹ä¿¿„Ò·Õèãª‰¤Çº¤ØÁÇÑÊ´Ø¾Ôâ«ÍÔàÅç¡·ÃÔ¡¹Õé ÍÂÙˆÃÐËÇˆÒ§ �-. � áµˆ
áÃ§´Ñ¹ä¿¿„Ò»¡µÔ·Õèãª‰¡ÑºÎÒÃŒ´´ÔÊ¡Œ¤×Í � 	 
� � ´Ñ§¹Ñé¹ Ö̈§µ‰Í§ÁÕÇ§¨Ã¢ÂÒÂáÃ§´Ñ¹ÊÙ§ ´Ñ§ÃÙ»·Õè ��/ à¾×èÍ
¢ÂÒÂáÃ§´Ñ¹ä¿¿„ÒãË‰ÊÒÁÒÃ¶¤Çº¤ØÁÇÑÊ´Ø¾Ôâ«ÍÔàÅç¡·ÃÔ¡ä´‰ G��H
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ÃÙ»·Õè ��/+ Ç§¨Ã¢ÂÒÂáÃ§´Ñ¹ÊÙ§ÊíÒËÃÑºÇÑÊ´Ø¾Ôâ«ÍÔàÅç¡·ÃÔ¡

����� á¡¹ËÁØ¹
á¡¹ËÁØ¹ )76$(;"9* à»“¹á¡¹·ÕèµˆÍ¡ÑºÁÍàµÍÃŒ à¾×èÍ·íÒË¹‰Ò·ÕèËÁØ¹´ÔÊ¡ŒãË‰ËÑÇÍˆÒ¹3à¢ÕÂ¹ÊÒÁÒÃ¶

à¢‰Ò¶Ö§¢‰ÍÁÙÅä´‰µÅÍ´·Ñé§á¼ˆ¹ â´ÂÁÍàµÍÃŒ·Õèãª‰¨Ðà»“¹ÁÍàµÍÃŒ¡ÃÐáÊµÃ§ ·ÕèÁÕ¡ÒÃ¤Çº¤ØÁ»„Í¹¡ÅÑºà¾×èÍ¤Çº
¤ØÁ¤ÇÒÁàÃçÇÃÍºãË‰¤§·Õè ¤ÇÒÁàÃçÇÃÍº¹ÕéÊÑÁ¾Ñ¹¸Œ¡ÑºÍÑµÃÒ¡ÒÃªÑ¡µÑÇÍÂˆÒ§¢Í§ÊÑ­­Ò³¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹
µíÒáË¹ˆ§ ¹Í¡¨Ò¡¹ÕéÂÑ§ÊÑÁ¾Ñ¹¸Œ¡Ñº¤ÇÒÁÊÙ§¡ÒÃºÔ¹¢Í§ËÑÇÍˆÒ¹3à¢ÕÂ¹ à¹×èÍ§¨Ò¡´ÔÊ¡Œ·ÕèÁÕ¤ÇÒÁàÃçÇÃÍºÊÙ§
¨ÐÁÕáÃ§Â¡µÑÇ ·íÒãË‰ËÑÇÍˆÒ¹3à¢ÕÂ¹¶Ù¡Â¡ä´‰ÊÙ§ÁÒ¡¡ÇˆÒ´ÔÊ¡Œ·ÕèÁÕ¤ÇÒÁàÃçÇÃÍºµíèÒ ÍÕ¡·Ñé§¡ÒÃËÁØ¹¢Í§á¡¹
ÂÑ§à»“¹áËÅ̂§ÊÃ‰Ò§ÊÑ­­Ò³Ãº¡Ç¹ãË‰¡ÑºÃÐºº àªˆ¹ ¡ÒÃäËÅ·ÕèäÁˆá¹ˆ¹Í¹¢Í§ÍÒ¡ÒÈÃÐËÇˆÒ§ËÑÇÍˆÒ¹3à¢ÕÂ¹
¡Ñº´ÔÊ¡Œ ÎÒÃŒ´´ÔÊ¡Œ·ÕèÁÕ¤ÇÒÁàÃçÇÃÍºÊÙ§ ´ÔÊ¡Œ¨Ðµ‰Í§ÁÕ¢¹Ò´àÅç¡ à¾×èÍÅ´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹¹Õé àªˆ¹
ÎÒÃŒ´´ÔÊ¡ŒÃØˆ¹áÃ¡ ����� ÁÕàÊ‰¹¼ˆÒÈÙ¹ÂŒ¡ÅÒ§¢Í§´ÔÊ¡Œ �� ¹ÔéÇ ÁÕ¤ÇÒÁàÃçÇÃÍº 
4�.. �6% ÎÒÃŒ´´ÔÊ¡Œã¹
à¤Ã×èÍ§¤ÍÁ¾ÔÇàµÍÃŒáºººØ¤¤Å ÁÕàÊ‰¹¼ˆÒÈÙ¹ÂŒ¡ÅÒ§ ���� ¹ÔéÇ ÁÕ¤ÇÒÁàÃçÇÃÍº �4�.. �6% ËÃ×ÍÎÒÃŒ´´ÔÊ¡Œã¹
à¤Ã×èÍ§¤ÍÁ¾ÔÇàµÍÃŒáºº¾¡¾Ò ÁÕàÊ‰¹¼ˆÒÈÙ¹ÂŒ¡ÅÒ§ ��� ¹ÔéÇ ÁÕ¤ÇÒÁàÃçÇÃÍº 
�4... �6%

��� ¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ
ÎÒÃŒ´´ÔÊ¡Œà»“¹ÍØ»¡Ã³Œ·ÕèÊíÒ¤Ñ­ÍÂˆÒ§Ë¹Öè§ã¹¤ÍÁ¾ÔÇàµÍÃŒ «Öè§ÁÕË¹‰Ò·ÕèÊíÒËÃÑºà¡çº¢‰ÍÁÙÅµˆÒ§æ à¾×èÍ

ã¹ä»»ÃÐÁÇÅ¼Å ¤ÇÒÁ¶Ù¡µ‰Í§áÅÐÃÇ´àÃçÇã¹¡ÒÃà¢‰Ò¶Ö§¢‰ÍÁÙÅ Ö̈§à»“¹ÇÑµ¶Ø»ÃÐÊ§¤ŒËÅÑ¡ã¹¡ÒÃÍÍ¡áººµÑÇ
¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡ŒÁÕÅÑ¡É³Ð´Ñ§ÃÙ»·Õè
��� â´ÂËÑÇÍˆÒ¹3à¢ÕÂ¹¨ÐÍˆÒ¹µíÒáË¹ˆ§¢Í§´ÔÊ¡Œà¾×èÍËÒ¤ˆÒ¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹¢Í§µíÒáË¹ˆ§ Ê̂§ä»ãË‰´ÕÁÍµ	
´ÙàÅàµÍÃŒà¾×èÍá»Å§à»“¹ÊÑ­­Ò³¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹µíÒáË¹ˆ§ ËÃ×Í 
�� )6'7$8$'( 9��'� 7$<(!"* ÊÑ­­Ò³
¹Õé¨Ð¶Ù¡á»Å§à»“¹ÊÑ­­Ò³´Ô¨ÔµÍÅà¢‰ÒÊÙˆÊ̂Ç¹»ÃÐÁÇÅ¼Å à¾×èÍ¤íÒ¹Ç³ÊÑ­­Ò³¤Çº¤ØÁµÒÁ¡®¡ÒÃ¤Çº¤ØÁ·Õè
¡íÒË¹´äÇ‰ ¨Ò¡¹Ñé¹ÊÑ­­Ò³¤Çº¤ØÁ¨Ð¶Ù¡á»Å§¡ÅÑºà»“¹ÊÑ­­Ò³Í¹ÒÅçÍ¡ ¼ˆÒ¹Ç§¨Ã¢ÂÒÂ¡íÒÅÑ§ )6'C9�

!%6"$J9�* à¾×èÍä»¢ÑºÁÍàµÍÃŒ áÅÐ·íÒãË‰µíÒáË¹ˆ§¢Í§ËÑÇÍˆÒ¹3à¢ÕÂ¹à»ÅÕèÂ¹ä»µÒÁµ‰Í§¡ÒÃ â´Â»¡µÔáÅ‰Ç
¡ÒÃÍÍ¡áººµÑÇ¤Çº¤ØÁÊíÒËÃÑºÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ¹Õé ¨Ðµ‰Í§·íÒãË‰ËÑÇÍˆÒ¹3à¢ÕÂ¹¤§µíÒáË¹ˆ§
à´ÔÁ ã¹¢³Ð·Õè¡íÒÅÑ§ÍˆÒ¹¢‰ÍÁÙÅº¹á·Ãç¤¹Ñé¹æ áÅÐ·íÒãË‰ËÑÇÍˆÒ¹3à¢ÕÂ¹à»ÅÕèÂ¹µíÒáË¹ˆ§¨Ò¡á·Ãç¤Ë¹Öè§ä»ÂÑ§
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ÃÙ»·Õè ���+ ¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

(¡) (¢)

ÃÙ»·Õè ���+ ÇÔ¸Õ¡ÒÃÃÐºØ¢‰ÍÁÙÅµíÒáË¹ˆ§º¹´ÔÊ¡Œ )¡* ÇÔ¸Õ ;9;$:!89; 79�?' )¢* ÇÔ¸Õ 79:8'�9; 79�?'

ÍÕ¡á·Ãç¤Ë¹Öè§ä´‰ÍÂˆÒ§¶Ù¡µ‰Í§ ã¹¢³Ð·ÕèµíÒáË¹ˆ§Í‰Ò§ÍÔ§à»ÅÕèÂ¹ä» ÍÕ¡·Ñé§ÂÑ§µ‰Í§Å´¼Å¢Í§ÊÑ­­Ò³Ãº¡Ç¹
¨Ò¡ÀÒÂã¹áÅÐÀÒÂ¹Í¡ÃÐºº µÑÇÍÂˆÒ§¢Í§ÊÑ­­Ò³Ãº¡Ç¹ÀÒÂã¹ àªˆ¹ ¡ÒÃäËÅ¢Í§ÍÒ¡ÒÈà¹×èÍ§¨Ò¡¡ÒÃ
ËÁØ¹¢Í§´ÔÊ¡Œ ËÃ×Í ÊÑ­­Ò³Ãº¡Ç¹·Õèà¡Ô´¨Ò¡ÍØ»¡Ã³ŒÍÔàÅç¡·ÃÍ¹Ô¡ÊŒµˆÒ§æ Ê̂Ç¹ÊÑ­­Ò³Ãº¡Ç¹ÀÒÂ¹Í¡
·ÕèàËç¹ä´‰ªÑ´ ¤×Í ¡ÒÃÊÑè¹ÊÐà·×Í¹¢Í§ÎÒÃŒ´´ÔÊ¡Œ «Öè§ÍÒ¨à¡Ô´¨Ò¡¡ÒÃà´Ô¹ª¹âµŠÐ·ÕèÇÒ§à¤Ã×èÍ§¤ÍÁ¾ÔÇàµÍÃŒ
à»“¹µ‰¹

ã¹¡ÒÃÃÐºØµíÒáË¹ˆ§¢Í§ËÑÇÍˆÒ¹3à¢ÕÂ¹ ¨Ðãª‰¡ÒÃÍˆÒ¹¢‰ÍÁÙÅµíÒáË¹ˆ§ )6'7$8$'( $(='�%!8$'(*

¨Ò¡´ÔÊ¡Œâ´ÂµÃ§ ¡ÒÃºÃÃ Ø̈¢‰ÍÁÙÅµíÒáË¹ˆ§Å§ã¹´ÔÊ¡ŒÁÕ´‰ÇÂ¡Ñ¹ � ÇÔ¸Õ¤×Í ÇÔ¸Õ ;9;$:!89; 79�?' áÅÐÇÔ¸Õ
79:8'�9; 79�?' ÇÔ¸Õ ;9;$:!89; 79�?' ¨Ðãª‰¾×é¹·Õè·Ñé§ËÁ´¢Í§´ÔÊ¡ŒË¹Öè§á¼ˆ¹ÊíÒËÃÑº¢‰ÍÁÙÅµíÒáË¹ˆ§ áµˆÇÔ¸Õ
79:8'�9; 79�?' ¨Ð¼ÊÒ¹¢‰ÍÁÙÅµíÒáË¹ˆ§¡Ñº¢‰ÍÁÙÅ¢Í§¼Ù‰ãª‰Å§ä»ã¹´ÔÊ¡Œ·Ø¡æ á¼ˆ¹ ´Ñ§ÃÙ»·Õè ��� )¡* áÅÐ
)¢* µÒÁÅíÒ´Ñº ¢‰Í´Õ¢Í§ÇÔ¸Õ ;9;$:!89; 79�?' ¤×Í à»“¹¡ÒÃ»ÃÐËÂÑ´¾×é¹·ÕèÊíÒËÃÑº¢‰ÍÁÙÅ¢Í§¼Ù‰ãª‰ ã¹¡Ã³Õ



��

ÃÙ»·Õè ���+ Ê̂Ç¹»ÃÐ¡Íº¢Í§ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§

·ÕèÎÒÃŒ´´ÔÊ¡ŒÁÕ´ÔÊ¡ŒËÅÒÂá¼ˆ¹ áÅÐÊÒÁÒÃ¶ãª‰ÍÑµÃÒã¹¡ÒÃªÑ¡µÑÇÍÂˆÒ§ÊÑ­­Ò³µíÒáË¹ˆ§ä´‰ÊÙ§ áµˆ¢‰ÍàÊÕÂ¤×ÍÁÕ
ÍÍ¿à«µ·Ò§ÍØ³ËÀÙÁÔ )859�%!" 'T798* ÁÒ¡¡ÇˆÒÇÔ¸Õ 79:8'�9; 79�?' ÇÔ¸ÕÅ´¼Å¢Í§ÍÍ¿à«µ·Ò§ÍØ³ËÀÙÁÔ
ÊíÒËÃÑºÇÔ¸Õ ;9;$:!89; 79�?' ¤×Í ¡ÒÃÇÒ§á¼ˆ¹·ÕèÁÕ¢‰ÍÁÙÅµíÒáË¹ˆ§äÇ‰µÃ§¡ÅÒ§ÃÐËÇˆÒ§´ÔÊ¡Œ·Ñé§ËÁ´ ´Ñ§ÃÙ»
·Õè ��� )¡* ÍÂˆÒ§äÃ¡çµÒÁ àÁ×èÍÎÒÃŒ´´ÔÊ¡ŒÁÕ¤ÇÒÁË¹Òá¹ˆ¹á·Ãç¤ÁÒ¡¢Öé¹ ÍÍ¿à«µ·Ò§ÍØ³ËÀÙÁÔ¡çÂÔè§ÁÕ¼ÅµˆÍ
¢‰ÍÁÙÅµíÒáË¹ˆ§ÁÒ¡¢Öé¹ ·íÒãË‰¨íÒà»“¹µ‰Í§ãª‰ÇÔ¸Õ 79:8'�9; 79�?' ÊíÒËÃÑº¡ÒÃÍˆÒ¹¢‰ÍÁÙÅµíÒáË¹ˆ§ à¾ÃÒÐ¢‰Í
ÁÙÅµíÒáË¹ˆ§¡ÃÐ¨ÒÂÍÂÙˆº¹´ÔÊ¡Œ·Ø¡æ á¼ˆ¹ áµˆÇÔ¸Õ 79:8'�9; 79�?' ¹Õé¨ÐÁÕ¢‰Í í̈Ò¡Ñ´¢Í§ÍÑµÃÒ¡ÒÃªÑ¡µÑÇÍÂˆÒ§
ÊÑ­­Ò³µíÒáË¹ˆ§ G/H

¨Ò¡·Õèä´‰¡Å̂ÒÇä»áÅ‰ÇÇˆÒ ÊÑ­­Ò³Ãº¡Ç¹¨Ò¡ÀÒÂ¹Í¡·ÕèÊíÒ¤Ñ­ ¤×Í ¡ÒÃÊÑè¹ÊÐà·×Í¹¢Í§´ÔÊ¡Œ «Öè§ÁÕ
¼ÅµˆÍ¤ÇÒÁàÃˆ§¢Í§µÑÇ¢ÑºàÃ‰Ò ÊÑ­­Ò³Ãº¡Ç¹¹ÕéÁÕ¼ÅÁÒ¡µˆÍ¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ
à¹×èÍ§¨Ò¡à»“¹ÊÑ­­Ò³Ãº¡Ç¹·ÕèÁÕ¼Å¡ÑºÊ¶Ò¹ÐÀÒÂã¹¢Í§¾ÅÒ¹µŒ á¹Ç·Ò§¡ÒÃá¡‰»’­ËÒ¢Í§ÊÑ­­Ò³Ãº
¡Ç¹¹Õé ¤×Í ¡ÒÃãª‰à¤Ã×èÍ§ÇÑ´¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹ )�'8!8$'(!" !::9"9�'%989�* à¾×èÍÇÑ´¤ÇÒÁàÃˆ§·ÕèÁÒ
Ãº¡Ç¹¨Ò¡ÀÒÂ¹Í¡ áÅ‰Ç¹íÒÊÑ­­Ò³·ÕèÇÑ´ä´‰»„Í¹ä»¢‰Ò§Ë¹‰Ò )=99;='�C!�;* ãË‰á¡̂µÑÇ¤Çº¤ØÁ à¾×èÍ»ÃÑº»ÃØ§
»ÃÐÊÔ·¸ÔÀÒ¾ã¹¡ÒÃ¤Çº¤ØÁ à¤Ã×èÍ§ÇÑ´¤ÇÒÁàÃˆ§¡ÒÃËÁØ¹¨ÐµÔ´ÍÂÙˆ·ÕèÃÔÁÎÒÃŒ´´ÔÊ¡Œ·Ñé§ÊÍ§´‰Ò¹ áÅ‰Ç¹íÒ¤ˆÒ·ÕèÇÑ´
ä´‰ÁÒËÑ¡Åº¡Ñ¹à»“¹¤ÇÒÁàÃ̂§¡ÒÃËÁØ¹ ´Ñ§ÃÙ»·Õè ���

à¹×èÍ§¨Ò¡ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ÁÕÊÑ­­Ò³à¢‰ÒáÅÐÊÑ­­Ò³ÍÍ¡ËÅÒÂÊÑ­­Ò³ áµˆÅÐ
ÊÑ­­Ò³ÁÕ¢‰Í í̈Ò¡Ñ´ áÅÐ¾ÅÇÑµ·Õèáµ¡µˆÒ§¡Ñ¹ ¡ÒÃ¤Çº¤ØÁÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ ¨Ö§ÍÒ¨ãª‰ÇÔ¸Õ
¡ÒÃ¤Çº¤ØÁËÅÒÂÍÑµÃÒÊØˆÁ à¾×èÍ·íÒãË‰»ÃÐÊÔ·¸ÔÀÒ¾ã¹¡ÒÃ¤Çº¤ØÁ´Õ¢Öé¹

��� áºº í̈ÒÅÍ§·Ò§¤³ÔµÈÒÊµÃŒ¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ
ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ·Õè¹íÒàÊ¹Íà»“¹ÃÐºº·ÕèÁÕµÑÇ¢ÑºàÃ‰ÒÊÍ§¢Ñé¹ ¤×ÍµÑÇ¢ÑºàÃ‰Ò¢Í§ÁÍàµÍÃŒ

¢´ÅÇ´àÊÕÂ§ )��� !:8#!8'�* «Öè§à»“¹µÑÇ¢ÑºàÃ‰ÒËÅÑ¡ áÅÐµÑÇ¢ÑºàÃ‰ÒÂˆÍÂ )%$:�'!:8#!8'�* «Öè§à»“¹
ÇÑÊ´Ø¾Ôâ«ÍÔàÅç¡·ÃÔ¡ ÅÑ¡É³Ð´Ñ§ÃÙ»·Õè ��
. G��H â´Â·ÕèÊÑ­ÅÑ¡É³ŒµˆÒ§æ ã¹ÃÙ»ÁÕ¤ÇÒÁËÁÒÂ´Ñ§µÒÃÒ§·Õè ��
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ÃÙ»·Õè ��
.+ áºº¨íÒÅÍ§¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ

µÒÃÒ§·Õè ��
+ ¤ÇÒÁËÁÒÂ¢Í§ÊÑ­ÅÑ¡É³ŒµˆÒ§æ ã¹áºº¨íÒÅÍ§
ÊÑ­ÅÑ¡É³Œ ¤ÇÒÁËÁÒÂ

�� µíÒáË¹ˆ§¢Í§ËÑÇÍˆÒ¹3à¢ÕÂ¹
3� � 3� ÁØÁ¢Í§á¢¹¢Í§µÑÇ¢ÑºàÃ‰ÒÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§4 µÑÇ¢ÑºàÃ‰ÒÂˆÍÂ
,�� ,� ¤ÇÒÁÂÒÇá¢¹¢Í§µÑÇ¢ÑºàÃ‰ÒÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§4 µÑÇ¢ÑºàÃ‰ÒÂˆÍÂ
����� ¤ˆÒ¤§·Õè·ÍÃŒ¤ )8'�A#9 :'(78!(8* ¢Í§µÑÇ¢ÑºàÃ‰ÒÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§4 µÑÇ¢ÑºàÃ‰ÒÂˆÍÂ
=� � =� âÁàÁ¹µŒ¤ÇÒÁà©×èÍÂ )%'%9(8 '= $(9�8$!* ¢Í§µÑÇ¢ÑºàÃ‰ÒÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§4 µÑÇ¢ÑºàÃ‰ÒÂˆÍÂ
>� ÊÑÁ»ÃÐÊÔ·¸Ôì¤ÇÒÁá¢ç§µÖ§ )78$T(977 :'9Æ:$9(8* ¢Í§µÑÇ¢ÑºàÃ‰ÒÂˆÍÂ
&� ÊÑÁ»ÃÐÊÔ·¸Ôì¤ÇÒÁË¹ˆÇ§ );!%6$(< :'9Æ:$9(8* ¢Í§µÑÇ¢ÑºàÃ‰ÒÂˆÍÂ

ã¹¡ÒÃ¾Ô¨ÒÃ³ÒËÒáºº¨íÒÅÍ§·Ò§¤³ÔµÈÒÊµÃŒ àÃÒÊÁÁØµÔÇˆÒ¡ÒÃà¤Å×èÍ¹·Õè¢Í§µÑÇ¢ÑºàÃ‰Ò·Ñé§ÊÍ§ÁÕ¤ˆÒ
¹‰ÍÂæ ¾Í·Õè»ÃÐÁÒ³µíÒáË¹ˆ§¢Í§ËÑÇÍˆÒ¹3à¢ÕÂ¹ä´‰à·̂Ò¡Ñº


�� L ),� M ,�*3� M ,�3� )��
*

¡íÒË¹´ãË‰ ��� L ),� M ,�*3� áÅÐ ��� L ,�3� áÅÐ¹ÔÂÒÁ ��� áÅÐ ��� ¤×ÍÊÑ­­Ò³¤Çº¤ØÁ¢Í§µÑÇ¢ÑºàÃ‰Ò
ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§ áÅÐµÑÇ¢ÑºàÃ‰ÒÂˆÍÂ µÒÁÅíÒ´Ñº ÊÁ¡ÒÃÊ¶Ò¹Ð¢Í§ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§¤×Í�
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â´Â·Õè = L =!=�?)=! M =�* áÅÐ =! ¤×ÍâÁàÁ¹µŒ¤ÇÒÁà©×èÍÂÃÇÁ¢Í§ÃÐºº ´Ñ§¹Ñé¹ÊÁ¡ÒÃÊ¶Ò¹Ð¢Í§
ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ � � ·ÕèÁÕÊÍ§ÊÑ­­Ò³à¢‰ÒË¹Öè§ÊÑ­­Ò³ÍÍ¡¤×Í

K�� L ���� M����


�� L ���� M����
)���*

â´Â·ÕèàÇ¡àµÍÃŒ �� L
�
��� K��� ��� K���
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ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ·Õè¹íÒàÊ¹Í¹Õéä´‰ÃÑº¡ÒÃ¾Ñ²¹ÒÁÒ¨Ò¡ �#8:5$(7'( �9:5('"'<> �(	

78$8#89 )���* «Öè§´ÔÊ¡Œ·Õèãª‰ÁÕ¤ÇÒÁË¹Òá¹ˆ¹á·Ãç¤ ��4... �
� ËÃ×ÍÁÕ¤ÇÒÁ¡Ç‰Ò§á·Ãç¤à·̂Ò¡Ñº 
 �% ÍÑµÃÒ
¡ÒÃªÑ¡µÑÇÍÂˆÒ§ÊÑ­­Ò³¤ÇÒÁà¤Å×èÍ¹µíÒáË¹ˆ§ÍÂÙˆÃÐËÇˆÒ§ / 	 
�  �D áÅÐ¾ÒÃÒÁÔàµÍÃŒµˆÒ§æ ¢Í§ÃÐººÁÕ
¤ˆÒ´Ñ§µÒÃÒ§·Õè ��� G�/H

µÒÃÒ§·Õè ���+ ¤ˆÒ¾ÒÃÒÁÔàµÍÃŒ¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ
¾ÒÃÒÁÔàµÍÃŒ ¤ˆÒ Ë¹ˆÇÂ

,� -���/ :%

,� 
���. :%

�� .���/ �	%3�

�� �$���� 
.�� �	%3�

=� -��� <%	:%�

=� .�-�� <%	:%�

>� ������ �	%

&� /$�� 
.�� �	%	7

·íÒ¡ÒÃá»Å§Ë¹ˆÇÂ¢Í§¾ÒÃÒÁÔàµÍÃŒµˆÒ§æ à¾×èÍ¤ÇÒÁàËÁÒÐÊÁ ·íÒãË‰ä´‰ÊÁ¡ÒÃÊ¶Ò¹Ð¢Í§ÃÐººà«ÍÃŒâÇ¢Ñº
à¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œà»“¹
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â´Â·ÕèË¹ˆÇÂ¢Í§ÊÑ­­Ò³µíÒáË¹ˆ§ 
�� à»“¹ �% Ë¹ˆÇÂ¢Í§ÊÑ­­Ò³¤Çº¤ØÁ ��� áÅÐ ��� à»“¹ %� áÅÐ �
µÒÁÅíÒ´Ñº áÅÐË¹ˆÇÂ¢Í§àÇÅÒà»“¹ %7



-�

��� ¡ÒÃÇÔà¤ÃÒÐËŒáºº í̈ÒÅÍ§¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ
¨Ò¡ÊÁ¡ÒÃÊ¶Ò¹Ð¢Í§ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œã¹ÊÁ¡ÒÃ·Õè )���* àÃÒ¨Ðä´‰ÇˆÒ¤ˆÒà¨ÒÐ¨§

¢Í§¾ÅÒ¹µŒ )(�� * L 
� �� $ $ $ � �* à·̂Ò¡Ñº .4 . áÅÐ �.$��� � -�$
-/* àÁ×èÍµÃÇ¨ÊÍº¤ÇÒÁÊÒÁÒÃ¶ã¹
¡ÒÃÊÑ§à¡µä´‰ áÅÐ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃà¢‰Ò¶Ö§ä´‰ â´Â¡ÒÃ·íÒ¡ÒÃ·´ÊÍº 
�� )
�� 8978* ¾ºÇˆÒ

�!( 

�
�� � (��

��

�
L �

ÊíÒËÃÑº¤ˆÒà¨ÒÐ¨§¢Í§¾ÅÒ¹µŒ·Ø¡æ µÑÇ áÅÐ

�!( 
�
�� � (�� ��

�

�
L �

ÊíÒËÃÑº¤ˆÒà¨ÒÐ¨§¢Í§¾ÅÒ¹µŒ·Ø¡æ µÑÇ àÁ×èÍ ��
� ¤×ÍËÅÑ¡áÃ¡¢Í§àÁ·ÃÔ¡«Œ �� áµˆ

�!( 
�
�� � (�� ��

�

�
L �

àÁ×èÍ (� L . áÅÐ ��
� ¤×ÍËÅÑ¡·ÕèÊÍ§¢Í§àÁ·ÃÔ¡«Œ �� ¹Ñè¹áÊ´§ÇˆÒ ÃÐººà«ÍÃŒâÇ¢Ñºà¤Å×èÍ¹ÎÒÃŒ´´ÔÊ¡Œ¹Õé

ÊÒÁÒÃ¶ÊÑ§à¡µä´‰·Ø¡Ê¶Ò¹Ð¨Ò¡¡ÒÃÇÑ´ÊÑ­­Ò³µíÒáË¹ˆ§ 
�� áÅÐÊÒÁÒÃ¶à¢‰Ò¶Ö§ä´‰·Ø¡Ê¶Ò¹Ð¨Ò¡ÊÑ­­Ò³
¤Çº¤ØÁ¢Í§ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§ ��� áµˆÊÑ­­Ò³¤Çº¤ØÁ¢Í§µÑÇ¢ÑºàÃ‰ÒÂˆÍÂäÁˆÊÒÁÒÃ¶à¢‰Ò¶Ö§Ê¶Ò¹Ð¢Í§
ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§ �� áÅÐ K�� ä´‰ ´Ñ§¹Ñé¹µÑÇ¢ÑºàÃ‰ÒÂˆÍÂ¨Ö§ÁÕË¹‰Ò·Õè¤Çº¤ØÁÊ¶Ò¹Ð¢Í§µÑÇ¢ÑºàÃ‰ÒÂˆÍÂ
�� áÅÐ K�� à¾×èÍªˆÇÂãË‰ÊÑ­­Ò³µíÒáË¹ˆ§ÁÕ¼ÅµÍº·Õè´Õ¢Öé¹

¾Ô¨ÒÃ³ÒÅÑ¡É³ÐÊÁºÑµÔ¢Í§ÁÍàµÍÃŒ¢´ÅÇ´àÊÕÂ§¨Ò¡á¼¹ÀÒ¾âºà´ )�';9 ;$!<�!%* ¢Í§¾ÅÒ¹µŒ
¨Ò¡ ��� ä»ÂÑ§ ��� ´Ñ§ÃÙ»·Õè ��
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