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5 8)V��h�v�>V =76 �8*) o,+ = o 8 Ü_=
�cö�ûIò�ü¢ü	ò
��ñ�ù¢ô�ô�ù þGü ÿ � ð�÷úÿ{û�õ�ò�ù¢ð�õ�ù ÿ~ô ä
8)u �_=/� ø\ÿ �"! ð\ö�ûxñKö
��õ�ø\ÿ(��ù¢ô«õ � û�þGò�ð�÷úÿ�õ«ûxò�ð�ôu�cÿ{ûIñ�ò�õ«ûxù&�y�{8'& = �cû�ö}ñ � 8KJ = õ«ö � 8KJ = ñQÿ{ÿ{õ�ô¬õ�ø\ÿ4÷úö}ð�ô«õ«ûxò�ù¢ð�õ

XA�{8'& = X�! �98 o 8 ß��=
3Iø\ÿ{û�ÿ�XA�{8'& = X�! Û Y ô � ý%:<;>= 5 :�?A@ � �{8+Q�B =V� ò�ð�� 5 :�?A@ � T � �\ÿ~ð\ö�õ«ÿ~ô¬õ�ø\ÿqü¢ò�û � ÿ~ô«õIô�ù¢ð � � ü¢ò�û���ò�ü � ÿuö
� � T � ^eò�ð�� 8 ù¢ô¬ò � ù+��ÿ~ðýeö}ô�ù õ�ù+��ÿu÷úö}ð�ô«õ�ò�ð�õ ä
8)u Ý_=/� ø\ÿuô«õ«ÿ~ò
�\ó� ô«õ�ò�õ«ÿq÷úö���ò�ûxù¢ò�ð�÷úÿ D ñQÿ{ÿ{õ�ô

� D � �C� � 5 �� o L7Y ß o � o T�T�T o.; @ o 8 ß�ß�=
3Iø\ÿ{û�ÿ � D � �C� �\ÿ~ð\ö�õ«ÿ~ô³õ�ø\ÿ���ò�ûxù¢ò�ð�÷úÿ�ö
��õ�ø\ÿ>� õ�ø_ô«õ�ò�õ«ÿ á ò�ð�� 5 �� 8KL7Y ß o � o T�T�T o.; @ = ô«õ�ò�ð���ô#�cö�û¬õ�ø\ÿ�ý�û�ÿ~ô«ýeÿ~÷{ù&CGÿ	�Fô«õ«ÿ~ò
�\ó�ô«õ�ò�õ«ÿ(��ò�ûxù¢ò�ð�÷úÿu÷úö}ð�ô«õ«ûxò�ù¢ð�õ¬ö}ð � õ�ø�ô«õ�ò�õ«ÿqò�ð���÷{ò�ð_þeÿ �\ÿ{õ«ÿ{ûxñ�ù¢ð\ÿ	�-þ�óFõ�ø\ÿuý�ûxò�÷úõ�ù¢÷{ò�ü´ýeÿ{û��cö�ûxñ�ò�ð�÷úÿ�ù¢ð���ù¢÷úÿ~ô ä
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å{å{å�æix³é {9z�î(|IîØç��	é�� é {��{ì�z�è �

� ø\ÿ(�cö}ü¢ü ö�3Iù¢ð � û�ÿ~ô � ü õ¬ý�û�ö���ù6�\ÿ~ôIòFñ�ò�ù¢ð�'�ÿ{ó��cö�û�ô«ö}ü+��ù¢ð � õ�ø\ÿ4ý�û�ö�þGü ÿ~ñ 1L��3�� � � ä ï�õ�ù¢ôIô�ø\ö�3IðXõ�ø�ò�õ�õ�ø\ÿ4ÿ~ð �cö�ûx÷úÿ��ñQÿ~ð�õIö
��õ�ø\ÿ4û�ÿ ��� ù û�ÿ~ñQÿ~ð�õ�ô(8�� ß�= ò�ð��m8�� �_= ù¢ð_õ�ø\ÿ4ý�û�ö�þGü ÿ~ñ 1L��3�� � �°ù¢ô¬û�ÿ~ü¢ò�õ«ÿ	��õ«öFò�ñQö*��ù&CGÿ	� 1Iù¢÷{÷{ò�õ�ù	ÿ ��� ò�õ�ù ö}ð ä
l ö�û�ÿ{ö���ÿ{û á õ�ø\ÿ_ô«ö}ü � õ�ù ö}ð ö
�Iõ�ø�ù¢ôQñQö*��ù&CGÿ	� 1Iù¢÷{÷{ò�õ�ù³ÿ ��� ò�õ�ù ö}ð � ù+��ÿ~ô�ò�ð � ý�ýeÿ{ûMþeö � ð��jö}ð[õ�ø\ÿ�ò�÷úõ � ò�ü¬ô«õ«ÿ~ò
�\ó� ô«õ�ò�õ«ÿ÷úö���ò�ûxù¢ò�ð�÷úÿqñ�ò�õ«ûxù&��D ä��� �0+��0�	��
� 
�ù+��ÿ~ð#òF÷úö}ð�ô«õ�ò�ð�õ 8 J � ò�ð��#òb��ù¢ôu'��8*) o,+ =xä�� ô�ô � ñQÿ4õ�ø�ò�õ�õ�ø\ÿ$�cö}ü¢ü ö�3Iù¢ð � ñ�ò�õ«ûxù&��ÿ ��� ò�õ�ù ö}ð#ø�ò�ô�òýeö}ô�ù õ�ù+��ÿ �\ÿ�CNð�ù õ«ÿ�ô«ö}ü � õ�ù ö}ð90 J �

8)V��R�v�>V = 0/8)V��h�v�>V = f � 8*) � N4+ � = 0
� ) � 8)V��R�v�>V = 0I�50/8)V��h�v�>V = f � 8 ( � 0 � f �(0����E� f ��u � Y � o 8 ß	�_=

3Iø\ÿ{û�ÿ	u F � ù¢ô�ò�ð ò�û�þGù õ«ûxò�û�óZñ�ò�õ«ûxù&� ä5� ø\ÿ~ð á 3©ÿXø�ò	��ÿ�õ�ø\ÿX÷úö}ð�÷{ü � ô�ù ö}ð�ôqõ�ø�ò�õ ÛZß�= 5 8)V��M� �>V = 6 �8*) o,+ = ^ �_=
XA�{8'& = X�! �98 ^Gò�ð�� Ý_= õ�ø\ÿuô«õ«ÿ~ò
�\ó� ô«õ�ò�õ«ÿM÷úö���ò�ûxù¢ò�ð�÷úÿ D ÿ��\ù¢ô«õ�ô¬ò�ð���ô�ò�õ�ù¢ôRCGÿ~ôZD � 0 ä�M�.++���� ��ÿ�CNð\ÿ

. Û Y ß
+ 8)V������m���v�>Vv� ) P*= Y ß

+ 8)V��R�v�>Vv� ) P*= �
ï�õMù¢ô4ÿ~ò�ô«ójõ«ö#ô«ÿ{ÿ-õ�ø�ò�õqõ�ø\ÿ-ô«ýeÿ~÷{ù&CGÿ	���\� ô«õ�ò�þGù¢ü¢ù õ óS÷úö}ð�ô«õ«ûxò�ù¢ð�õ 5 8)V���� �>V = 6 �8*) o,+ = ù¢ô4ÿ ��� ù+��ò�ü ÿ~ð�õqõ«öOõ�ø\ÿ a ÷xø � ûô«õ�ò�þGù¢ü¢ù õ ó#ö
�¬õ�ø\ÿ-ñ�ò�õ«ûxù&� . á ù ä ÿ ä á õ�ø\ÿFÿ~ù � ÿ~ð��ò�ü � ÿ~ô4ö
�\.µò�û�ÿ-ò�ü¢ü©ü ö�÷{ò�õ«ÿ	�Zù¢ð�ô�ù6�\ÿQõ�ø\ÿ � ð�ù õ4÷{ù ûx÷{ü ÿE�8 � o ß�=xä]- û�ö}ñ õ�ø\ÿ
��ù¢ô�÷úû�ÿ{õ«ÿ���õ�ù¢ñQÿ Q ó}ò�ý � ð\ö��Qô«õ�ò�þGù¢ü¢ù õ óqõ�ø\ÿ{ö�û�ó á 3©ÿ�'�ð\ö�3 õ�ø�ò�õ`.Zù¢ô�ò a ÷xø � û²ñ�ò�õ«ûxù&��ù+�eò�ð��Qö}ð�ü óMù+�Nõ�ø\ÿ{û�ÿIÿ��\ù¢ô«õ�ô�òuýeö}ô�ù õ�ù+��ÿ
�\ÿ�CNð�ù õ«ÿuñ�ò�õ«ûxù&�}0 ñQÿ{ÿ{õ�ù¢ð � 0 N4.#0�. f J ��ä�� ö�õ«ÿ4õ�ø�ò�õ�ô�ù¢ð�÷úÿ�õ�ø\ÿqñ�ò�õ«ûxù&��� ù¢ô³ö
��� � ü¢üeû�ö�3;ûxò�ð ' á õ�ø\ÿ~ð1�E� f J ��áò�ð���ø\ÿ~ð�÷úÿ�3©ÿ4÷{ò�ð�û�ÿ~ò�û�ûxò�ð � ÿb8 ß	�_= ò�ô��cö}ü¢ü ö�3Iô

0 N4.#0�. f Y )
+ � 8 8 ( � 0 � f �(0I���E� f ��u = J � o

3Iø�ù¢÷xø_ù¢ñQýGü¢ù ÿ~ô²õ�ø�ò�õ¬õ�ø\ÿ��\� ô«õ�ò�þGù¢ü¢ù õ óFû�ÿ ��� ù û�ÿ~ñQÿ~ð�õ 8�� ß�= ù¢ô¬ñQÿ{õ ä�� ÿ���õ á 8 ß	�_= ÷{ò�ð�ò�ü¢ô«öQþeÿ�û�ÿ@3¬ûxù õ«õ«ÿ~ð_ò�ô³õ�ø\ÿ��cö}ü¢ü ö�3Iù¢ð �
8)V��h���>V = 05�50/8)V��R�v�>V = f � 8 ( � 0 � f �(0I���E� f ����Y � o 8 ß~Ý_=

3Iø\ÿ{û�ÿ
� Û Y�) ( � � 8)V��h�v�>V = 0/8)V��R�v�>V = f � 8*) � N4+ � = 0 � ��u � 8 ß�;�=

a ù¢ð�÷úÿ�� J ��á õ�ø\ÿMý�û�ö�ö
��ö
��XA�{8'& = X�! � 8 ÷{ò�ðOþeÿM÷úö}ñQýGü ÿ{õ«ÿ	�Oþ�óXòFô«õ�ò�ð���ò�ûA�Oñ�ò�ð�ù ý � ü¢ò�õ�ù ö}ð�ö
�?8 ß~Ý_= ^��cö�û��\ÿ{õ�ò�ù¢ü¢ôô«ÿ{ÿ Q ÿ~ñ�ñ�ò ß ö
� ��ß~Ü���ä� ÿ���õ á ù õ#�cö}ü¢ü ö�3Iô��cû�ö}ñ 8 Y
= ò�ð��48 ß~Ý_= õ�ø�ò�õ
8)V��h�v�>V = 8V0 NmD = � 8V0 NmD = 8)V��h�v�>V = f � 8 ( � 0 � f �(0I����Y �

3Iø�ù¢÷xø_ù¢ô á þeÿ~÷{ò � ô«ÿ�ö
��õ�ø\ÿ��\� ô«õ�ò�þGù¢ü¢ù õ óFö
��õ�ø\ÿuô«ó�ô«õ«ÿ~ñ 8 ã_=xá ÿ ��� ù+��ò�ü ÿ~ð�õªõ«ö
0 NmD Y�� !t ÿ���ý � 8)V��h�v�>V = J � 8 8 ( � 0 � f �(0I��� = ÿ���ý � 8)V��h�v�>V = f J ��� JMF �%�

� ø�ò�õ¬ù¢ô á D � 0 ä�� ø\ÿ�ý�û�ö�ö
��ö
��õ�ø�ù¢ô³õ�ø\ÿ{ö�û�ÿ~ñ'ù¢ô³õ�ø\ÿ~ð�÷úö}ñQýGü ÿ{õ«ÿ ä�g�	������� 
� � ø\ÿ{ö�û�ÿ~ñ ß ô�ø\ö�3Iô-õ�ø�ò�õ�õ�ø\ÿ �"! ��ù¢ô«õ � û�þGò�ð�÷úÿ#ò�õ«õ«ÿ~ð � ò�õ�ù ö}ð;ò�ð��Jõ�ø\ÿm�\� ô«õ�ò�þGù¢ü¢ù õ óJ÷úö}ð�ô«õ«ûxò�ù¢ð�õ�ô�ò�û�ÿò � õ«ö}ñ�ò�õ�ù¢÷{ò�ü¢ü ójÿ~ð �cö�ûx÷úÿ	�v3Iø\ÿ~ð ò#ýeö}ô�ù õ�ù+��ÿy�\ÿ�CNð�ù õ«ÿ-ô«ö}ü � õ�ù ö}ð50)õ«ö 8 ß	�_= ù¢ô$'�ð\ö�3Ið õ«ö%ÿ��\ù¢ô«õ ä{- � û�õ�ø\ÿ{ûxñQö�û�ÿ á ù+�Iõ�ø\ÿýeö}ô�ù õ�ù+��ÿ �\ÿ�CNð�ù õ«ÿ�ô«ö}ü � õ�ù ö}ð90 ô�ò�õ�ù¢ôRCGÿ~ô
� 0 � �C� � 5 �� o L7Y ß o � o T�T�T o.; @ o 8 ß~à_=
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õ�ø\ÿ~ðG3©ÿ�3Iù¢ü¢üNø�ò	��ÿ � D � �C� . � 0 � �C� � 5 �� o�L7Y ß o � o T�T�T o.; á ò�ð��-õ�ø\ÿ{û�ÿ@�cö�û�ÿ�ö � û¬õ�ò�ôu'-ù¢ô³ò�÷{÷úö}ñQýGü¢ù¢ô�ø\ÿ	� ä ï£ðy3Iø�ò�õ��cö}ü¢ü ö�3Iô áö � û � ö}ò�ü�ù¢ôIõ«ö-ô«õ � �\ó_õ�ø\ÿqÿ��\ù¢ô«õ«ÿ~ð�÷úÿM÷úö}ð���ù õ�ù ö}ð�ôIò�ô?3©ÿ~ü¢ünò�ô�ò�ð�ò�ü ó�õ�ù¢÷{ò�ünÿ���ý�û�ÿ~ô�ô�ù ö}ð�ö
�²ò"�cÿ{ÿ	�\þGò�÷�' � ò�ù¢ð/� ô � ÷xøXõ�ø�ò�õ
8 ß	�_= ø\ö}ü6��ô ä
�R�	� ��� 
� � ���g��Q ÿ{õ�òQýeö}ô�ù õ�ù+��ÿuô�÷{ò�ü¢ò�û�� J � ò�ð��XòQýeö}ô�ù õ�ù+��ÿ �\ÿ�CNð�ù õ«ÿuñ�ò�õ«ûxù&�}0~J � þeÿuô � ÷xø�õ�ø�ò�õ�� �]0 � f . P�ä

� ø\ÿ~ð
8)V����d���>V = 0/8)V����d�v�>V = f � V����@0�V f ��� ��V����@0 � f 8�� ( � P N��]0 � f = ( � �]0�V f ���

��� ( � ��� f o 8 ß~ã_=
3Iø\ÿ{û�ÿ�V���� Û Y V��R� ) P Y V������m��� ) P�ä��� �0+��0�	����� Q ÿ{õ�õ�ø\ÿ �\ÿ~ô�ù û�ÿ	�9��ù¢ôu'��8*) o,+ =xá õ�ø\ÿq÷úö}ð�ô«õ�ò�ð�õ 8 J � ò�ð��Xõ�ø\ÿqö � õ«ý � õ\�cÿ{ÿ	�\þGò�÷�' � ò�ù¢ð/� þeÿ � ù+��ÿ~ð ä ïM�õ�ø\ÿ{û�ÿuÿ��\ù¢ô«õ¬òQýeö}ô�ù õ�ù+��ÿ�ô�÷{ò�ü¢ò�û	� J � ò�ð��_òQýeö}ô�ù õ�ù+��ÿ �\ÿ�CNð�ù õ«ÿ�ñ�ò�õ«ûxù&�90 J � ô�ò�õ�ù¢ôu�có�ù¢ð �

� �]0 � f . P 8 ß�Y
=
V�����
+0I�50 � f 8�� ( � P N��]0 � f = ( � �]0��#V f ��� �� ( � ��� f

Y + � 0 N�) 8 8 ( � 0 � f �(0����E� f = o 8 ß	Z_=
õ�ø\ÿ~ð õ�ø\ÿOÿ~ù � ÿ~ð��ò�ü � ÿ~ôBö
�uõ�ø\ÿ � ð�÷úÿ{û�õ�ò�ù¢ð ÷{ü ö}ô«ÿ	�*� ü ö�ö�ýJô«ó�ô«õ«ÿ~ñ ñ�ò�õ«ûxù&�IV��Z� �>V ò�û�ÿ#ü ö�÷{ò�õ«ÿ	� 3Iù õ�ø�ù¢ð[õ�ø\ÿ}�\ÿ~ô�ù û�ÿ	�
��ù¢ôu' �8*) o,+ =xá õ�ø\ÿ"�"! ð\ö�ûxñ ö
�ªõ�ø\ÿ"��ù¢ô«õ � û�þGò�ð�÷úÿMõ«ûxò�ð�ôu�cÿ{ûqñ�ò�õ«ûxù&�]�{8'& = �cû�ö}ñ � 8KJ = õ«ö � 8KJ = ñQÿ{ÿ{õ�ô4õ�ø\ÿB÷úö}ð�ô«õ«ûxò�ù¢ð�õ
XA�{8'& = X�! �98 á ò�ð��_õ�ø\ÿuô«õ«ÿ~ò
�\ó� ô«õ�ò�õ«ÿM÷úö���ò�ûxù¢ò�ð�÷úÿ D ô�ò�õ�ù¢ôRCGÿ~ôZD � 0 ä�M�.++���� - û�ö}ñ Q ÿ~ñ�ñ�ò ß�á 3©ÿ4ø�ò	��ÿ

� Û Y V�����
+0I�50 � f 8�� ( � P N��]0 � f = ( � �]0��#V f ���
�� ( � ��� f N 8)V����7�v�>V = 0/8)V����d�v�>V = f J �%� 8 ß~Ü_=

� ø\ÿ~ð á þ�ó � ô�ù¢ð � 8 ß~Ü_=xá 8 ß	Z_= ù¢ôªÿ ��� ù+��ò�ü ÿ~ð�õ³õ«ö
8)V����7�v�>V = 0/8)V����d�v�>V = f Y + � 0 N�) 8 8 ( � 0 � f �(0I���E� f � ) ( � � = � 8 ���=

��ÿ�CNð\ÿ u Û Y�) ( � � F � ò�ð���ð\ö�õ«ÿuõ�ø�ò�õLV����ZY V��R� ) P�á 8 ���= ÷{ò�ð�þeÿ�û�ÿ@3¬ûxù õ«õ«ÿ~ð_ò�ô
) 8)V��h�v�>V = 0I� )_0/8)V��R�v�>V = f � 8)V��h�v�>V = 0/8)V��R�v�>V = f

�,8*) � N4+ � = 0I� ) � 8 ( � 0 � f �(0I���E� f ��u � Y � o 8 ��ß�=
3Iø�ù¢÷xø_ù¢ô³õ�ø\ÿuô�ò�ñQÿ4ò�ô$8 ß	�_=xá õ�ø\ÿ~ð_õ�ø\ÿ�ý�û�ö�ö
��ö
��õ�ø�ù¢ôªõ�ø\ÿ{ö�û�ÿ~ñ �cö}ü¢ü ö�3Iô#�cû�ö}ñ � ø\ÿ{ö�û�ÿ~ñ ß ��ù û�ÿ~÷úõ�ü ó äï�õ�÷{ò�ðQþeÿ³ô«ÿ{ÿ~ð �cû�ö}ñ � ø\ÿ{ö�û�ÿ~ñ � õ�ø�ò�õ á ù+�Gõ�ø\ÿ{û�ÿªÿ��\ù¢ô«õ�ô�ò�÷úö}ð�õ«û�ö}ü¢ü ÿ{û � ò�ù¢ð �)ô � ÷xøMõ�ø�ò�õ\8 ß�Y
= 8 ß	Z_= ø\ö}ü6�$�cö�û²ò�ô«ýeÿ~÷{ù&CGÿ	�ýeö}ô�ù õ�ù+��ÿ �\ÿ�CNð�ù õ«ÿMñ�ò�õ«ûxù&� 03ò�ð��#ò-ýeö}ô�ù õ�ù+��ÿMô�÷{ò�ü¢ò�û�� á õ�ø\ÿ~ð#õ�ø\ÿ � ö}ò�ü�ö
�²õ�ø�ù¢ô�ýGò�ýeÿ{û 3Iù¢ü¢ünþeÿMò�÷xø�ù ÿ@��ÿ	� ä �%ÿQû�ÿ@�cÿ{û�õ«ö
õ�ø�ù¢ô²ý�û�ö�þGü ÿ~ñ°ò�ô©õ�ø\ÿ�?	8V0io�� = ��ýGò�ù û³ò�ô�ô�ù � ð�ñQÿ~ð�õ0C4ý�û�ö�þGü ÿ~ñ á ò�ð��Bõ�ø\ÿ{û�ÿ@�cö�û�ÿIõ�ø\ÿ�ò
���\û�ÿ~ô�ô«ÿ	��1L��3�� � �1ý�û�ö�þGü ÿ~ñ�÷{ò�ðFþeÿ
÷úö}ð��ÿ{û�õ«ÿ	��ù¢ð�õ«öQô � ÷xø-ò�ð-ò � �\ù¢ü¢ù¢ò�û�óm?	8V0io�� = ��ýGò�ù û¬ò�ô�ô�ù � ð�ñQÿ~ð�õ0Cqý�û�ö�þGü ÿ~ñ ä � ö�3 á 3©ÿ�÷{ò�ð_÷úö}ð�÷{ü � �\ÿ�ö � ûªõ�ò�ôu'Fò�ô³ô«ö}ü+��ù¢ð �õ�ø\ÿ �cö}ü¢ü ö�3Iù¢ð � õO3©öBò�ü õ«ÿ{ûxð�ò�õ�ù+��ÿuý�û�ö�þGü ÿ~ñ�ô Û
8)V ß�=/- ù¢ð��qõ�ø\ÿ³÷úö}ð���ù õ�ù ö}ð�ô � ð��\ÿ{ûD3Iø�ù¢÷xøqõ�ø\ÿ{û�ÿ³ÿ��\ù¢ô«õ�ô�ò?�cÿ{ÿ	�\þGò�÷�'M÷úö}ð�õ«û�ö}ü¢ü ÿ{û � 3Iø�ù¢÷xøMô�ò�õ�ù¢ôRCGÿ~ô�8 ß	Z_= �cö�û�õ�ø\ÿ¬ô«ýeÿ~÷{ù&CGÿ	�ýGò�ù û(8V0io�� = ñQÿ{ÿ{õ�ù¢ð � 8 ß�Y
=xá 3Iø\ÿ{û�ÿ$0 J � ù¢ôªýeö}ô�ù õ�ù+��ÿ �\ÿ�CNð�ù õ«ÿ�ò�ð�����J � ù¢ô¬òQýeö}ô�ù õ�ù+��ÿ�ô�÷{ò�ü¢ò�û ä ï£ð-õ�ø�ù¢ô¬÷{ò�ô«ÿ á õ�ø\ÿ�ýGò�ù û
8V0io�� = ù¢ô³÷{ò�ü¢ü ÿ	��ò�ð �^ , ���� ���&%#' �³ýGò�ù û ä
8)V �_=/- ù¢ð��-õ�ø\ÿuô«ÿ{õ¬ö
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� � f� Y'& � � � � � �)( �%$ � �
� �
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Z_=



���������	�
�������������� �

ò�ð��_õ�ø � ô�3©ÿ4÷{ò�ð_û�ÿ@3¬ûxù õ«ÿ"8 ß	Z_= ò�ô
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���m��Y - ���q� � , ( ���q� N VIN�) P<� 8 Ý�ß�=
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D
� Y5H2o 8 Ý_Y
=

3Iø�ù¢÷xø_ù¢ô á þ�ó Q ÿ~ñ�ñ�ò ��á ÿ ��� ù+��ò�ü ÿ~ð�õ³õ«ö
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��8 Ý�ß�= ù¢ô
� Y ���`8 - ���q� � , ( ���q� N VIN�) P*= � ��� $ N ���R� $ � � �7o 8 ;�à_=

3Iø\ÿ{û�ÿ $ �5476���8&6�� ù¢ôqò�û�þGù õ«ûxò�û�ó á � ù¢ôqò�ð�óSö�û�õ�ø\ö � ö}ð�ò�üªñ�ò�õ«ûxù&�jô�ò�õ�ù¢ôu�có�ù¢ð � HKY D
� ò�ð��Z÷{ò�ðZþeÿFÿ���ý�û�ÿ~ô�ô«ÿ	� á þ�ó
Q ÿ~ñ�ñ�ò ��á ò�ô � Y���� � P �

� � � � f� o ���	4 � 6�� (���� � 8 � 6�� (���� � o 8 ;�ã_=
3Iø\ÿ{û�ÿ�õ�ø\ÿ4ñ�ò�õ«ûxù&� � ù¢ô³ò�û�þGù õ«ûxò�û�óBö�û�õ�ø\ö � ö}ð�ò�ü ä
a � þGô«õ�ù õ � õ�ù¢ð � 8 ;�ã_= ù¢ð�õ«ö 8 ;�à_= ü ÿ~ò
��ôQõ«öSõ�ø\ÿ��cö}ü¢ü ö�3Iù¢ð � õ�ø\ÿ{ö�û�ÿ~ñ õ�ø�ò�õB÷xø�ò�ûxò�÷úõ«ÿ{ûxù+2{ÿ~ôBõ�ø\ÿ�ö � õ«ý � õ/�cÿ{ÿ	�\þGò�÷�' � ò�ù¢ð�ôò�ô�ô«ö�÷{ù¢ò�õ«ÿ	��3Iù õ�ø_ò�ô�ô�ù � ð�ò�þGü ÿ�ýGò�ù û(8V0io�� =xä��� �0+��0�	� � � Q ÿ{õ�õ�ø\ÿqýGò�ù û 8V0io�� = ô�ò�õ�ù¢ôu�có�ù¢ð � 8 ;�ß�= 8 ;�_= þeÿ4ò�ô�ô�ù � ð�ò�þGü ÿ á õ�ø\ÿ~ðXõ�ø\ÿqô«ÿ{õ�ö
�²ò�ü¢ü	ö � õ«ý � õ\�cÿ{ÿ	�\þGò�÷�' � ò�ù¢ð�ôõ�ø�ò�õIò�ô�ô�ù � ð_õ�ø�ù¢ôªýGò�ù û¬ù¢ô³ýGò�ûxò�ñQÿ{õ«ÿ{ûxù+2{ÿ	��ò�ô

� Y ���#8 - ���q� ��� � P �
� � � � f� , ( ���q� N VIN�) P*= � ��� $ N ���h� $ � � �7o 8 ;�Y
=

3Iø\ÿ{û�ÿ , ò�ð��%-+ò�û�ÿ��\ÿ�CNð\ÿ	�Qù¢ð�8 �_Y
= ò�ð��98 �
Z_=xá û�ÿ~ô«ýeÿ~÷úõ�ù+��ÿ~ü óI^ ���+ò�ð�� � � ò�û�ÿ��\ÿ�CNð\ÿ	�Qù¢ðG8 ;�Ý_= ò�ð���8 ;
;�=xá û�ÿ~ô«ýeÿ~÷úõ�ù+��ÿ~ü óI^ò�ð�� $ �	4�6��/8&6�� ù¢ô³ò�û�þGù õ«ûxò�û�ó á ���	4 � 6�� ( 6 �!� 8 � 6�� ( 6 �!� ù¢ô³ò�û�þGù õ«ûxò�û�óBö�û�õ�ø\ö � ö}ð�ò�ü á +*��Y+ûxò�ð '&D ä
- ù¢ð�ò�ü¢ü ó á õ�ø\ÿ��cö}ü¢ü ö�3Iù¢ð � õ�ø\ÿ{ö�û�ÿ~ñ á 3Iø�ù¢÷xø � ù+��ÿ~ônò¬ô«ö}ü � õ�ù ö}ð�õ«ö¬õ�ø\ÿ²ò
���\û�ÿ~ô�ô«ÿ	��1L��3�� � � ý�û�ö�þGü ÿ~ñ á ù¢ôeÿ~ò�ô�ù¢ü ó�ò�÷{÷úÿ~ô�ô�ù þGü ÿò�ôIò�ô � ñ�ñ�ò�û�óBö
��õ�ø\ÿuû�ÿ~ô � ü õ�ôªö�þ�õ�ò�ù¢ð\ÿ	��ù¢ð-õ�ø�ù¢ô³ô«ÿ~÷úõ�ù ö}ð ä��� �0+��0�	���� 
�ù+��ÿ~ð_õ�ø\ÿ(�\ÿ~ô�ù û�ÿ	�y��ù¢ô�÷��,8 � á û =xá õ�ø\ÿ �"!3ð\ö�ûxñ � ý�ýeÿ{ûªþeö � ð�� 8 á ò�ð��_õ�ø\ÿ�ý�û�ÿ~ô«ýeÿ~÷{ù&CGÿ	�-ô«õ«ÿ~ò
�\ó� ô«õ�ò�õ«ÿ

��ò�ûxù¢ò�ð�÷úÿ�÷úö}ð�ô«õ«ûxò�ù¢ð�õ�ô 5 �� 8KL7Y ß o � o T�T�T o.; @ =xäd� ô�ô � ñQÿ�õ�ø�ò�õ³òMô«ýeÿ~÷{ù&CGÿ	��ýGò�ù û�8V0io�� = ô�ò�õ�ù¢ôu�có�ù¢ð � 8 ;�ß�= 8 ;�_= ù¢ô©ò�ô�ô�ù � ð�ò�þGü ÿò�ð�� � 0 � �C� � 5 �� 8KL7Y ß o � o T�T�T o.; @ =xä[� ø\ÿ~ðqõ�ø\ÿªÿ���ý�û�ÿ~ô�ô�ù ö}ðy8 ;�Y
=D� ù+��ÿ~ô�ô«ö}ü � õ�ù ö}ð�ônõ«ö�õ�ø\ÿ 1L��3�� � �+ý�û�ö�þGü ÿ~ñ^ò
���\û�ÿ~ô�ô«ÿ	�
ù¢ð-õ�ø�ù¢ôªýGò�ýeÿ{û ä�g�	������� ���©ï�õ¬ù¢ôªÿ~ò�ô«ó-õ«ö CNð��-ö � õ³õ�ø�ò�õ á 3Iø\ÿ~ð-õ�ø\ÿ � ð�÷úÿ{û�õ�ò�ù¢ð�õ�ù ÿ~ô¬ò�û�ÿuò�þGô«ÿ~ð�õ(8ù ä ÿ ä � Y ��á � Y �= ò�ð��-õ�ø\ÿ{û�ÿ4ò�û�ÿð\öX÷úö}ð�ô«õ«ûxò�ù¢ð�õ�ô�ö}ðSõ�ø\ÿ/�"! ð\ö�ûxñ ö
�ªõ�ø\ÿ/��ù¢ô«õ � û�þGò�ð�÷úÿMõ«ûxò�ð�ôu�cÿ{û � � ð�÷úõ�ù ö}ð 8ù ä ÿ ä 8 Y�� á � Y �=xá õ�ø\ÿB÷úö}ð���ù õ�ù ö}ð%ù¢ð
� ø\ÿ{ö�û�ÿ~ñ ß 3Iù¢ü¢ünþeÿMþeö�õ�ø#ô � %F÷{ù ÿ~ð�õ�ò�ð��%ð\ÿ~÷úÿ~ô�ô�ò�û�óv8ô«ÿ{ÿ�ò�ü¢ô«ö � �g;<�>=xá ò�ð��#õ�ø � ô � ø\ÿ{ö�û�ÿ~ñ ; ò�÷úõ � ò�ü¢ü óXýGò�ûxò�ñQÿ{õ«ÿ{ûxù+2{ÿ~ôò�ü¢ü�ö � õ«ý � õ �cÿ{ÿ	�\þGò�÷�'#÷úö}ð�õ«û�ö}ü¢ü ÿ{ûxô?3Iø�ù¢÷xøOýGü¢ò�÷úÿMõ�ø\ÿQ÷{ü ö}ô«ÿ	�*� ü ö�ö�ý%ýeö}ü ÿ~ô?3Iù õ�ø�ù¢ðXò-ô«ýeÿ~÷{ù&CGÿ	���ù¢ôu'G�cö�ûu÷úö}ð�õ�ù¢ð � ö � ôR��õ�ù¢ñQÿô«ó�ô«õ«ÿ~ñ�ô ä�� ø�ù¢ôªñQÿ~ò�ð�ô áX� ø\ÿ{ö�û�ÿ~ñ ;/� ÿ~ð\ÿ{ûxò�ü¢ù+2{ÿ~ô³ýGò�û�õ�ù¢ò�üeû�ÿ~ô � ü õ�ôªö
� ��ß�ß���á�� �g;<��ä
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3Iø�ù¢÷xø_ô«õ�ù¢ü¢üeû�ÿ ��� ù û�ÿ � � û�õ�ø\ÿ{û¬ù¢ð��ÿ~ô«õ�ù � ò�õ�ù ö}ð ä�g�	������� � �©ï�õ�ù¢ôIð\ö�õ ��ù&%F÷ � ü õ¬õ«ö � ÿ~ð\ÿ{ûxò�ü¢ù+2{ÿqö � û�ñ�ò�ù¢ðXû�ÿ~ô � ü õ�ô¬õ«öFõ�ø\ÿM÷úö�û�û�ÿ~ô«ýeö}ð���ù¢ð � ��ù¢ô�÷úû�ÿ{õ«ÿ���õ�ù¢ñQÿqô«ó�ô«õ«ÿ~ñ�ô ä ï£ðõ�ø�ù¢ô©÷{ò�ô«ÿ á õ�ø\ÿ���ù¢ôu'>�8*) o,+ = 3Iù¢ü¢ü\þeÿ � ð��\ÿ{ûxô«õ«ö�ö*��õ«öQü¢ù ÿ�ù¢ð�ô�ù6�\ÿ¬õ�ø\ÿ � ð�ù õ©÷{ù ûx÷{ü ÿ\3Iù õ�øF÷úÿ~ð�õ«ÿ{û¬ò�õªõ�ø\ÿ�ö�ûxù � ù¢ð á ÷úÿ~ð�õ«ÿ{û�ÿ	�_ò�õ
8*) o �= 3Iù õ�øQûxò
��ù � ô + á 3Iø\ÿ{û�ÿ�+�. ß ò�ð�� S ) S ��+�. ß�ä`a � ÷xø�ò(��ù¢ôu'Mù¢ô�ö
�cõ«ÿ~ðBõ«û�ÿ~ò�õ«ÿ	�Fò�ô©ò �\ÿ~ô�ù û�ÿ	�Qýeö}ü ÿ¬û�ÿ � ù ö}ð,�cö�ûªü¢ù¢ð\ÿ~ò�û
��ù¢ô�÷úû�ÿ{õ«ÿ���õ�ù¢ñQÿ_ô«ó�ô«õ«ÿ~ñ�ô á ô«ÿ{ÿ � ��à�� ò�ð��Zõ�ø\ÿ-û�ÿ@�cÿ{û�ÿ~ð�÷úÿ~ôMõ�ø\ÿ{û�ÿ~ù¢ð äm� ð��Zõ�ø\ÿ~ðm3Iø�ò�õ 3©ÿ_ô�ø\ö � ü6�m�\ö#ù¢ôqö}ð�ü óSõ«ö%ô�ù¢ñQýGü óñQö*��ù+�cójõ�ø\ÿ�'�ÿ{ó[ÿ ��� ò�õ�ù ö}ð 8 ß	�_= ù¢ð ö�ûA�\ÿ{ûBõ«öSÿ~ð �cö�ûx÷úÿ�õ�ø\ÿ9�\ÿ~ô�ù û�ÿ	�[û�ö�þ � ô«õ�ð\ÿ~ô�ô á �\� ô«õ�ò�þGù¢ü¢ù õ ó ò�ð�� �"! ��ù¢ô«õ � û�þGò�ð�÷úÿû�ÿM)«ÿ~÷úõ�ù ö}ð+ò�õ«õ«ÿ~ð � ò�õ�ù ö}ð+ý�û�ö�ýeÿ{û�õ�ù ÿ~ô ä � ö}ð�ô�ù6�\ÿ{ûxù¢ð � 8 ß	�_=xá ù¢ð�ô«õ«ÿ~ò
� ö
��õ�ø\ÿXõ«ÿ{ûxñ ? 8 ( � 0 � f �(0�C �cö�ûBõ�ø\ÿXý � û�ýeö}ô«ÿ_ö
�ù¢ñQýGü ÿ~ñQÿ~ð�õ�ù¢ð � ÷úö}ð�õ�ù¢ð � ö � ôR��õ�ù¢ñQÿ/�"!)ýeÿ{û��cö�ûxñ�ò�ð�÷úÿQù¢ð��\ÿ�� á õ�ø\ÿ/3©ÿ~ü¢ü&�V'�ð\ö�3Ið$1Iù¢÷{÷{ò�õ�ù&��ÿ ��� ò�õ�ù ö}ðSþGò�ô«ÿ	� ��ù¢ô�÷úû�ÿ{õ«ÿ���õ�ù¢ñQÿ
�"!^÷úö}ð�õ«û�ö}ü�ò�ý�ý�û�ö}ò�÷xø98ô«ÿ{ÿ��cö�û�ÿ��\ò�ñQýGü ÿ � ��ã��>= ÷{ò�ðQþeÿ©ÿ���ýGü ö}ù õ«ÿ	� á ô«öuò�ô�õ«öu÷úö}ð�ô«õ«û � ÷úõ�ò�ðQò�ü õ«ÿ{ûxð�ò�õ�ù+��ÿ¬ñ�ò�õ«ûxù&�qÿ ��� ò�õ�ù ö}ð
3Iø\ö}ô«ÿBýeö}ô�ù õ�ù+��ÿBô«ö}ü � õ�ù ö}ð � � ò�ûxò�ð�õ«ÿ{ÿ~ôqõ�ø\ÿFô�ù¢ñ � ü õ�ò�ð\ÿ{ö � ôuû�ÿ~ò�ü¢ù+2~ò�õ�ù ö}ðSö
�¬ò�ü¢ü��\ÿ~ô�ù û�ÿ	�Sýeÿ{û��cö�ûxñ�ò�ð�÷úÿ�û�ÿ ��� ù û�ÿ~ñQÿ~ð�õ�ôuö}ðõ�ø\ÿ �\� ô«õ�ò�þGù¢ü¢ù õ ó_ò�ð��9�"!Kù¢ð��\ÿ��y�cö�û � ð�÷úÿ{û�õ�ò�ù¢ð���ù¢ô�÷úû�ÿ{õ«ÿ���õ�ù¢ñQÿqô«ó�ô«õ«ÿ~ñ�ô äg� �cõ«ÿ{û�õ�ø�ò�õ á õ�ø\ÿ$�\ÿ~ô�ù � ðXô«õ«ÿ{ýGô�ò�û�ÿ4õ�ø\ÿqô�ò�ñQÿò�ô¬õ�ø\ö}ô«ÿuý�û�ÿ~ô«ÿ~ð�õ«ÿ	��ù¢ð-õ�ø�ù¢ôªýGò�ýeÿ{û ä�g�	������� ��©ï£ðG�\ÿ~ô�ù � ð�ù¢ð � ý�ûxò�÷úõ�ù¢÷{ò�ü´ô«ó�ô«õ«ÿ~ñ�ô á 3©ÿ � ô � ò�ü¢ü ó/3Iù¢ô�øFõ«ö�÷úö}ð�ô«õ«û � ÷úõ¬ò�ð�ò�ô�ô�ù � ð�ò�þGü ÿ�ýGò�ù û 8V0io�� = ô�ò�õ�ù¢ôu�có�ù¢ð �
8 ;�ß�= 8 ;�_= �cû�ö}ñ õ�ø\ÿBò�ô�ô�ù � ð�ò�þGù¢ü¢ù õ óO÷úö}ð���ù õ�ù ö}ð�ô/8 Ý�Ü_= 8 ; �=xá ò�ð��%õ�ø\ÿ~ðSö�þ�õ�ò�ù¢ð%õ�ø\ÿ"�\ÿ~ô�ù û�ÿ	�S÷úö}ð�õ«û�ö}ü¢ü ÿ{û �cû�ö}ñ 8 ;�Y
= ÿ~ò�ô�ù¢ü ó ä
� ø\ÿ-ÿ ��� ò�õ�ù ö}ð�ô�8 Ý�Ü_= 8 ; �= ò�û�ÿ á ù¢ðm�ò�÷úõ á õ�ø\ÿ � ÿ~ð\ÿ{ûxò�ü¢ù+2{ÿ	�[ò�ü � ÿ{þ�ûxò�ù¢÷ 1Iù¢÷{÷{ò�õ�ù³ÿ ��� ò�õ�ù ö}ð�ôMõ�ø�ò�õ�ò�ü¢ô«ö%ò�ý�ýeÿ~ò�û�ÿ	�[ù¢ð � �_Y	�
3Iù õ�øjô�ù¢ñ�ù¢ü¢ò�û��cö�ûxñ�ô á õ�ø � ô4õ�ø\ÿ{óS÷{ò�ðjþeÿBô«ö}ü+��ÿ	�jþ�ó � ô�ù¢ð � õ�ø\ÿ-ô�ò�ñQÿBýGò�ûxò�ñQÿ{õ«ûxù¢÷BñQÿ{õ�ø\ö*�Sý�û�ö���ù6�\ÿ	�%þ�ó � �_Y	��ä � ü¢ô«ö á
�cö�ûBû�ÿ~ü¢ò�õ�ù+��ÿ~ü ó ü ö�3©ÿ{ûu��ö�ûA�\ÿ{ûFñQö*�\ÿ~ü¢ô á õ�ø\ÿXò
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Case 1: State Responses to Initial Conditions (3,1,−3)
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Case 2: State Responses to Initial Conditions (4,2,−4)
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Case 3: State Responses to Initial Conditions (3,2,−3)
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Case 4: State Responses to Initial Conditions (2,2,−3)
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