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õ�ôÄëaöpýXï¦÷�ð�ü	÷×õ�ñ=ýaóÄöpý?í�õ}ï¦÷��T×ëañÓï�÷�ðXü	÷×õ}ñ�ýaó�ö�ý�í�ñ=ë�ü�ð�ò�òÀë�û5ï¦÷�ð,ízð�ípï¦ó�ù�ðXú�ëaî�ö�ù0ï�ë�ï¦÷�ð�í�ñ�ë}ï¦ð�ó�ö�óÄö(�Qõ}ï�ð�ñ��Rï¦÷�ð
í�ñ=ë�ï¦ð�óÄö�
¾î�ö�ü	÷×õ}ñ�ýað�ù ô�óÄý¶õ�öpù�ü�ëaì?í�ô�ð���õ�öpù ß�+ 1$1�0q�M ? 0 ? �Ðõ}ï¦ð�ñ#ì?ëaô�ð�ü�îpôÄð�òz�nð�ñ=ð&ó�ö�

ò=ð�ñ=ï�ð�ù�ó�ö�õ�ú�ëA�&ë�û�ù�óÄì?ð�öpò�óÄë�ö�òr4G0 Æ 1 � 4�0 Æ 1 � 4�0 Æ 1 �� Í � � ôÄð�ü1ï¦ñ=ëaò=ï¦õ}ï¦ó�üÀõ�öpù � ð�ö�ö×õ}ñ�ù�
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ð1øað�ñ°ÿ3ë�ï�÷�ð�ñ6T ��? ò=ï¦ð�í��	�É÷pð?ì,îpï	õ}ï�óÄëaöpòÓû�ñ�ë�ì ëaö�ð,ü	÷×õ�ñ�ý�ð?ò°ï	õ}ï�ðXï¦ë�ï�÷�ð�ö�ð��`ï��nð�ñ=ð
í�ð�ñ°û�ëañ�ì?ð�ù3õ}ôÄôÖõ}ïÀï�÷�ðXò�õ�ì&ð#ï¦ó�ì&ð�õ�ö�ù��zóÄö3õ}ù�ù�ó�ï�óÄëaö_�Ùï�÷�ðXü�õ�ôÄü�î�ôÎõ}ï�óÄëaöpòÓõuïBðsõ}ü	÷H��óÄö�

ù�ë��Ë�Ðð�ñ�ð?ízð�ñ=û�ëañ=ì&ð�ù ó�ö�í�õ�ñ¦õ�ô�ôÄð�ô$ëaö ò�ð1øað�ñ¦õ�ôhí�ñ�ë`ü�ð�ò�ò=ëañ�ò#ò=ï¦õ�ñ=ï�óÄö�ý[��ó�ï�÷�õ@í�ñ=ëaí�ð�ñ�ô·ÿ
ð�@`îpóÄôÄó�ú�ñ¦õuï¦ð�ùþó�ö�ó�ï�óÎõ�ôhü�ë�ö/*×ýaî�ñ�õ}ï¦ó�ëaö��t�É÷póÄò�ñ�ð�ù�î�ü�ð�ù(ï�÷�ð�ñ�ð�@kî�ó�ñ�ð�ù ê ? È�ï¦óÄì?ð+û�ñ=ëaì
õ�ú�ëaîpï +%% ù×õsÿ`òÓï�ë # ù�õ{ÿ`òÓúkÿ@î�ò=óÄö�ý + 1?ípñ�ë`ü�ð�ò=ò�ëañ=òÀëaö@ï¦÷�ð�\Bñ�óÄý�óÄö +%$%$% ò=ÿ`ò°ï¦ð�ì õ}ï
ï�÷�ðx�BêMK��!ò�îpízð�ñ�ü�ë�ì&í�î�ï¦ð�ñ
ü�ð�ö¶ï¦ð�ñ��T×ëañ�ï�÷�ðj}×ð7��óÄú�ô�ð�í�ñ�ë}ï¦ð�ó�öÛüsõ}ôÄü�îpôÎõ}ï�óÄëaö��Öï¦÷�ð+ü�ëaì?í�ôÄð7�i�Qõ�ò�*�ñ�ò=ï�ð�@kî�óÄô�óÄú�ñ�õ}ï¦ð�ù û�ëañ+ 0,í�òÉýañ¦õ}ù�î×õ�ô�ô�ÿ�óÄöpü�ñ�ð�õ�ò�ó�ö�ý,ï�÷�ðBï¦ð�ì&í�ð�ñ�õ}ï¦î�ñ=ðÀï¦ë +�"$#�e �/�É÷�ð6T �=? üsõ}ôÄü�îpôÎõ}ï�óÄëaön�Qõ�ò
ï�÷�ð�ö ízð�ñ=û�ëañ=ì&ð�ùÛõ�ò�õ�ú�ëvø�ð�7ð���ü�ð�ípï,ï�÷×õ}ïx��ó�ï¦÷póÄö�ðsõ�ü	÷i��óÄö�ù�ë��6��--í�ò#ë�û�õ�ùpù�ó�ï�óÄëaö×õ}ô
ð�@`îpóÄôÄó�ú�ñ¦õuï¦óÄë�ö�õ�ö�ùq3Xípò
ë}û7ù�õ}ï	õXü�ëaôÄô�ð�ü�ï�óÄëaön�Ðð�ñ�ð�üsõ}ñ�ñ�ó�ð�ù�ëaîpïQî�ò�ó�ö�ý�õ�-Xû�òÐï¦ó�ì&ðBò°ï¦ð�í
õ�öpù�ï�÷�ðxy � K ? � ì,î�ô�ï�óÄí�ô�ðÓï¦ó�ì&ðÀò=ï¦ð�í0õ}ôÄýaëañ=ó�ï�÷�ì &8# �¡-�0 ' �
� � ���TçD��ã2� �,â3æ æ3éA�Tè
çD�2�Té�å&â
úM��� Á ���î� ¨ �B�.�$�D���� /���B���î� ¨ �B�l�B�� ¨ ������ ����X� ô �l�.ü>�X� ñ � ¨ �B�����]� ¨�ñ �¯�B� ¸öbï¦÷�ó�ò�ò�ð�ü�ï¦ó�ëaö����Ðð@ò=ï�î�ùpÿþï�÷�ð�ð�ôÄð�ü�ï�ñ�ëaò°ï	õ}ï�óÄü�ü�ë�ökï�ñ�ó�ú�îpï¦ó�ëaöÛï¦ë ï¦÷pð@úpóÄö�ù�ó�ö�ý3ë�û
ï¦÷�ð
ìXîpñ�óÄöpð b ;ÀêÛü�ôÎõ}ò�ò� |ípñ�ë�ï�ð�óÄö	;�
 +e6f ��ó�ï�÷�ï¦÷pðQë�ü1ï	õ�í�ð�í�ï¦óÄùpðr\Ma���
 # î�ò=óÄö�ý`T ��?|b(ø

#



ò=óÄìXî�ôÄõ}ï¦ó�ëaö�ò���ó·ï¦÷Xð7�pípôÄóÄü�ó�ïÖò�ë�ô�øað�ö¶ï5ü�ëaì?í×õ�ñ=óÄö�ý�ï¦÷pðÐñ�ð�ò�î�ô·ï¦ò���ó·ï¦÷#ï¦÷�ðrK:u f ü�ëaö¶ï¦ó�ökî�î�ì
ò=ëaô�ø�ð�ö¶ï#ì&ë`ù�ð�ô$õ�òz�nð�ôÄôJõ}òBï¦÷�ð ? f Txì?ð�ï¦÷pë�ù�����÷póÄü	÷�óÄò9õ�ñ�ó�ýaëañ=ëaî�òBò=ëaôÄîpï�óÄëaö-ï¦ë�ï¦÷�ð? ëaóÄò=ò�ëaö�
 f ëaô·ï¥E�ì&õ�ö�ö<ð�@`î�õ}ï¦ó�ëaö îpò�óÄöpý^ï�÷�ði*�ö�ó�ï�ð�ð�ôÄð�ì&ð�ökï-ì?ð�ï¦÷pë�ù &N+ 0/� +"G' � �É÷�ð
ü�ë�ëañ=ù�óÄö�õ}ï¦ð�ò#ë}ûÐï¦÷pð?ü�ëaì?í�ôÄð7�D�Ðð�ñ�ð&ëaúpï	õ}óÄö�ð�ù�û�ñ=ëaì ï¦÷pð f ñ=ë�ë�`÷�õ{ø�ð�ö ? ñ=ë�ï¦ð�óÄö ø õ}ï	õf õ}ö:�WV ?�ø f Y & -¢1 ' V ?�ø f ö�õ�ì&ð�ª ß a.�
ê & -$3 ' � Y ¸ö�ï¦÷�ó�ò��Ðëañ��Bï¦÷�ðJð�ôÄð�ü1ï¦ñ=ëaò=ï¦õ}ï¦ó�ü5ú�óÄö�ùpóÄö�ýQû�ñ=ð�ðJð�ö�ð�ñ�ý�ÿxkdm
	�������hóÄò|ù�ð�*×ö�ð�ùXõ�ü�ü�ëañ=ù�óÄö�ý
ï�ë�ï�÷�ð9ï¦÷�ð�ñ�ì?ë�ù�ÿ�ö�õ�ì&ó�üBü�ÿ`ü�ôÄð6 Ðò=÷�ë���ö0óÄösT$ó�ýaî�ñ=ð ß �kdm
	������� ° kdm�� ± kdm Ã V ßaß Y° kdm�� ± kdm�� V ß�+ Y��÷�ð�ñ�ð�kdm��
óÄò
ï¦÷�ðXúpóÄö�ù�ó�ö�ý&û�ñ=ð�ðXð�ö�ð�ñ=ý�ÿ�ë}ûTï¦÷�ð,ôÄóÄýaõ�ö�ù-ï�ë+ï¦÷pðXí�ñ�ë}ï¦ð�ó�ö��{knm Ã óÄò
ï¦÷�ðú�ó�ö�ù�ó�ö�ý�û�ñ�ð�ð#ð�öpð�ñ�ý}ÿ�ë�û$ï�÷�ð�îpö�ü	÷×õ�ñ=ýað�ù�ô�óÄý¶õ}ö�ù�ï¦ë?ï¦÷�ð�í�ñ=ë�ï¦ð�óÄö���kdm���õ}ö�ù�kdm��Qõ�ñ=ð�
ñ=ð�ò�í�ð�ü1ï¦ó·øað�ô·ÿ$�Tï�÷�ð&û�ñ=ð�ð�ð�ö�ð�ñ=ýaóÄð�ò,ë�û�ü	÷×õ}ñ�ýaó�ö�ý-ï�÷�ð+û�ñ�ð�ð+ô�óÄý¶õ�öpù ó�öv�Ðõ}ï¦ð�ñ�õ�ö�ùÛú�ëaî�öpù
ï�ë0ï¦÷�ð+í�ñ�ë�ï�ð�ó�öÛóÄöi�Qõ}ï�ð�ñqV�ôÎõ}ï�ð�ñ�ñ�ð�û�ð�ñ�ñ=ð�ùÛï¦ë�õ�ò,ï¦÷pð+û�ñ�ð�ð�õ�ö�ùÛú�ëaî�öpùþò=ï	õuï¦ð�ò,ë�ûÉï¦÷�ð
ô�óÄý¶õ�öpù Y �U�Àü�ü�ëañ�ùpóÄö�ý+ï�ë�ï¦÷�ó�òÀù�ð�*×ö�ó·ï¦óÄë�ö��zï�÷�ðXð�ô�ð�ü1ï¦ñ�ë�ò=ï	õuï¦óÄü�ú�óÄöpù�óÄö�ý&û�ñ�ð�ð,ð�ö�ð�ñ�ý�ÿ0óÄòBõ
ì?ðsõ�ò=î�ñ�ðÉë}û�ï�÷�ð�ù�óF<zð�ñ=ð�ö�ü�ðÉë�ûzú�óÄö�ùpóÄö�ý9õG�&öpó�ï¸ÿXú�ð�ïO�nð�ð�ö&ï�÷�ð�ü	÷×õ�ñ�ý�ð�ù?õ�ö�ù�î�ö�ü	÷�õ�ñ�ýað�ù
û�ëañ=ì&ò#ë�ûQï�÷�ð+ô�óÄý¶õ}ö�ù��Öëañ��7óÄöLë}ï¦÷�ð�ñp�nëañ�ù�ò��5ë�ûQï�÷�ð+ó�ö/}×î�ð�ö�ü�ð�ë}ûQï¦÷�ð&ü	÷×õ�ñ=ýað�òXë}ûQï¦÷�ð
ô�óÄý¶õ�öpù#ë�ö,ï¦÷�ðnú�óÄöpù�óÄö�ý�û�ñ�ð�ðÐð�ö�ð�ñ=ý�ÿ$�c�
ë�ï¦ðhï¦÷×õuï7ï�÷�ðÐñ=ð�û�ð�ñ=ð�ö�ü�ðÉò=ï¦õ}ï¦ð�ò7û�ëañ�ï¦÷�ðnü	÷×õ�ñ=ýaóÄö�ý
í�ñ=ë�ü�ð�ò=ò�ð�òjV�ï�÷�ð�ò=ï¦õ}ï¦ð�ò�ëaö�ï¦÷�ð�ô�ð�ûÜï9ó�ö3ü�ÿ`ü�ô�ð� Óë�û�T$ó�ýaî�ñ�ð ß Y õ�ñ=ðXï¦÷�ð�î�öpü	÷×õ�ñ�ý�ð�ù û�ñ�ð�ð
ô�óÄý¶õ�öpù�óÄö[�Ðõ}ï¦ð�ñÀõ�öpù�ï�÷�ð�î�ö�ü	÷×õ}ñ�ýað�ù0ú�ëaî�ö�ù@ôÄó�ý¶õ�ö�ù�ó�ö[�Qõ}ï�ð�ñ���É÷�ð�ù�ð�*�ö�ó�ï�óÄëaö<ë�û�ï¦÷�ð ð�ô�ð�ü1ï¦ñ�ë�ò=ï	õuï¦óÄü3ü�ëaì?ízëaöpð�ö¶ï@ë�û,ï�÷�ð ú�óÄö�ùpóÄö�ýþû�ñ�ð�ð ð�ö�ð�ñ=ý�ÿ
ò=ëaì&ð1ï¦ó�ì&ð�ò9î�ò�ð�ùÛóÄö ò=ï�î�ù�ó�ð�ò,îpò�óÄöpý-ó�ì&í�ô�óÄü�ó�ïÓò�ëaô·ø�õuï¦óÄë�ö�ì?ë`ù�ð�ô�ò &,+ 3 ' ì&õsÿ3ù�óF<zð�ñ9û�ñ=ëaì
ëaîpñ�ò���ó·ï¦÷Xñ=ð�ò�í�ð�ü1ï5ï¦ëÀï�÷�ðÉõ�ò=ò�ó�ýaö�ì?ð�ö¶ïTë�ûÙï�÷�ðQñ�ð1û�ð�ñ=ð�ö�ü�ðÉò=ï	õuï¦ð�ò��2�Àò$ò�÷�ë���ö�ú¶ÿ,ü1ÿ�ü�ôÄðM � 
ó�ö�T$ó�ýaî�ñ=ð ß ��ó�ö@ï�÷�óÄò
õ�ô·ï¦ð�ñ�ö×õ}ï�ó�ø�ð�ù�ð�*×ö�ó·ï¦óÄë�ö���ï¦÷�ð#ñ�ð1û�ð�ñ=ð�ö�ü�ðXò=ï¦õ}ï¦ð�òÀõ�ñ=ð#ï�÷�ð,îpö`ú�ëaî�öpù
ô�óÄý¶õ�öpùþõ�ö�ùbí�ñ=ë�ï¦ð�óÄöbõ�ö�ùþï�÷�ð�ôÄó�ý¶õ�ö�ù�
¾í�ñ�ë}ï¦ð�ó�öLü�ëaì&ípôÄð��LóÄöÛï�÷�ð�ó�ñXî�ö�ü	÷�õ�ñ�ýað�ù^û�ë�ñ�ì?ò��f ÿ^ñ=ð�û�ð�ñ=ñ�ó�ö�ýLï¦ëLü�ÿ`ü�ô�ðH P �ë�ûxT7óÄýaî�ñ=ð ß �Qï¦÷�ó�ò�õ�ô·ï¦ð�ñ=ö×õ}ï�ó�øað@ù�ð�*×ö�ó�ï�óÄëaö(ë�ûxkdm�	�������3óÄò
ð7�pípñ�ð�ò=ò�ð�ù3õ�ò kdm
�	������� ° kdm�� ± kdm Í° kdm��������� �	"! ± Vlkdm���#$�&%'	��� ½ kdm
 ��(*)&��� Y V ß - Y��÷�ð�ñ�ð`knm
�������� �	"!���kdm
��#'�&%$	���¢��õ�ö�ùLknm
 ��(*)&���Bõ�ñ�ðÉï¦÷pðÓü	÷×õ}ñ�ýaó�ö�ý#û�ñ=ð�ð
ð�ö�ð�ñ�ýaó�ð�òhóÄöd�Qõuï¦ð�ñ
ë�ûÅ��ñ�ð�ò=ízð�ü�ï�ó�øað�ô�ÿ�kï�÷�ð�ôÄó�ý¶õ�ö�ù�
¾í�ñ�ë}ï¦ð�ó�ö,ü�ëaì&ípôÄð��{��ï�÷�ðQû�ñ�ð�ð�í�ñ�ë�ï�ð�ó�ö�õ�ö�ù�ï¦÷�ðQû�ñ=ð�ðÉô�óÄý¶õ�öpù��kdm��hóÄò��põ�ò�õ�ú�ë{øað��ï¦÷�ð9ú�ó�ö�ù�ó�ö�ý�û�ñ=ð�ð9ð�öpð�ñ�ý}ÿ�ë�û|ï�÷�ð9ôÄó�ý¶õ�ö�ù?ï¦ëXï¦÷pðBí�ñ�ë}ï¦ð�ó�ö�õ�ö�ùqkdm Íó�òQï¦÷�ð�ú�ó�ö�ù�óÄöpýXû�ñ�ð�ð�ð�ö�ð�ñ=ý�ÿ�ë�ûÖï¦÷�ð�î�ö�ü	÷�õ�ñ�ýað�ù0ô�óÄý¶õ�öpù+ï¦ë�ï¦÷pð#îpö�ü	÷×õ�ñ=ýað�ù-í�ñ�ë�ï�ð�ó�ö��T×ñ�ëaì ü1ÿ�ü�ôÄð[ � P 9óÄötT$óÄýaîpñ�ð ß �Tó�ï,óÄòXõ}í�í×õ�ñ=ð�ö¶ïXï¦÷�õ}ïXï¦÷pð�ñ�ð1û�ð�ñ�ð�ö�ü�ð�ò°ï	õ}ï�ð�ò�ó�öÛëaî�ñ
ù�ð�*×ö�ó·ï¦óÄë�öxõ�ñ�ð0óÄö¶ï¦ð�ñ�ì?ð�ù�óÄõ}ï¦ð-ò=ï	õuï¦ð�ò�ó�öYï¦÷�ð õ}ô�ï¦ð�ñ�ö×õuï¦ó�ø�ð0ù�ð�*×ö�ó·ï¦óÄë�ö��è�É÷�ð3ñ�ð�ôÎõ}ï�óÄëaö
ú�ð�ïO�nð�ð�ö�ï�÷�ðÀïO�në�ù�ð�*�ö�ó�ï�óÄëaö�ònë�û|ï¦÷pðBð�ô�ð�ü�ï�ñ�ëaò°ï	õ}ï�óÄüÓü�ëaì?ízë�ö�ð�ö¶ïÉë�û|ï�÷�ðÀû�ñ=ð�ðBð�ö�ð�ñ=ý�ÿ+ë}û
ú�ó�ö�ù�ó�ö�ý�óÄòQï�÷�ð�ñ=ð�û�ëañ=ðknm
�	������� ± kdm�	������� ° Vlkdm�� ½ kdm�+ ± kdm�, ± kdm�� Y2± Vlkdm�� ± kdm�� Y° kdm�+ ± kdm�, V ß 0 Y

"



�É÷kî�ò���ï¦ë�ü�ë�ì&í×õ}ñ�ðÀë�î�ñQñ�ð�ò�î�ô·ï¦òr��ó·ï¦÷�ñ�ð�ò�î�ô·ï¦òQñ=ð�í�ëañ=ï�ð�ù@õ�ü�ü�ëañ=ù�óÄö�ý�ï¦ëXï¦÷pð9õ�ô�ï�ð�ñ=ö×õ}ï¦ó·øað
ù�ð�*×ö�ó·ï¦óÄë�ö &N+ 3 ' �pó·ïÐó�ònö�ð�ü�ð�ò�ò¦õ}ñ=ÿ+ï�ë,ð�ò=ï¦ó�ì+õuï¦ð�ï¦÷�ðÓü	÷×õ�ñ�ý�óÄö�ý#û�ñ�ð�ðÓð�ö�ð�ñ�ý�ÿ&ë�û"ï�÷�ðÀípñ�ë�ï�ð�óÄö��ó·ï¦÷�VXkdm�, Y ë�ñ���ó·ï¦÷�ë�îpï`VXkdm�+ Y ï¦÷pð
ú�ëaî�öpù&î�öpü	÷×õ�ñ�ý�ð�ù�ô�óÄý¶õ�öpù��2u9ó�ø�ð�ö�ï¦÷�ð�ð7��ï�ð�ö¶ïQë}û
ï�÷�ðJñ�ð�@kî�ó�ñ�ð�ù,ü	÷×õ�ñ=ýaðJìXîpï¦õ}ï¦ó�ëaö��{ï¦÷�ó�ò|üsõ�ô�ü�î�ôÄõ}ï¦ó�ëaö9óÄò|öpë�ï�û�ðsõ�ò=óÄú�ô�ðTû�ëañ>T ��? ò�ó�ìXî�ôÎõuï¦óÄë�ö�ò��ó·ï¦÷9ð���í�ô�óÄü�ó�ï|ò=ëaô�ø�ð�ö¶ïA�>�Lð5÷×õsø�ð�}ï�÷�ð�ñ=ð�û�ëañ=ð�vð�ò°ï¦ó�ì+õ}ï�ð�ùxkdm�+ ± knm�,�î�ò�ó�ö�ý
õ�ö9óÄì?í�ôÄó�ü�ó·ï
ò=ëaô�ø�ð�ö¶ï
ì&ë`ù�ð�ôcV�K:u f ëañ ? f T Y � ¸öÛï¦÷póÄòp�nëañ��i�nð�í�ñ=ð�ò�ð�ö¶ï�ï¦÷�ð�ü�ëaì?í�îpï	õuï¦óÄë�ö ë�ûÎkdm��+õ}ö�ù5kdm��9ú¶ÿ|T ��? �2K:u f
õ�öpù ? f T��Öõ�ö�ù|�nð�ü�ëaì&í�õ�ñ�ð�ï¦÷�ð&í�ñ�ð�ù�óÄü1ï¦ó�ëaö�ò#ë�ûQï¦÷pð�ì&ë`ù�ð�ôÄò#õ�ö�ùÛí�ð�ñ°û�ëañ�ì&õ�ö�ü�ð&ë}û
ï�÷�ð�ò=ð�ì?ð�ï�÷�ë�ùpò��
úM�O� -_�{���: ����l���Rð ¨ �C� Ä �]� ¨�ñ �¯�B���.�M��ý]�Dð ¨ �C�� ¡�>ü �p�{� ó �¯�0/��Bühû)� ñ  ¡�>ü�É÷�ð@ò�ë�ô�ø}õ}ï¦ó�ëaöþû�ñ�ð�ð-ð�ö�ð�ñ=ýaóÄð�ò?û�ëañ�ü	÷×õ}ñ�ýaó�ö�ý�ï�÷�ð�û�ñ�ð�ð@ë`ü�ï	õ}ízð�ípï¦ó�ù�ð�ôÄóÄýaõ�ö�ùbóÄö��Qõuï¦ð�ñ
ü�õ�ôÄü�î�ôÎõ}ï�ð�ù�ú¶ÿsT ��? ò�ó�ìXî�ôÎõuï¦óÄë�ö�òÉõ�ñ=ð#ü�ëaì?í×õ�ñ�ð�ùs��ó·ï¦÷�ï¦÷�ð�ü�ëañ�ñ=ð�ò�í�ëaö�ùpóÄö�ý!K:u f õ�öpù? f T ñ=ð�ò�îpô�ï¦ò+óÄö �7õ�ú�ôÄð ß õ�ö�ù�T$ó�ýaî�ñ�ð + �µ�É÷�ðD@kî×õ�ö¶ï�ó�ï	õuï¦ó�ø�ð3õ�ýañ=ð�ð�ì&ð�ökï�ú�ð�ïO�nð�ð�ö
ï�÷�ð�óÄì?í�ô�óÄü�ó·ï(V�K:u f Y õ}ö�ùxð���í�ô�óÄü�ó·ï�ò=ëaô�ø�ð�ö¶ï�ò�ó�ìXî�ôÎõuï¦óÄë�ö�ò?û�ë�ñ+ü	÷×õ�ñ=ýaóÄöpýÛï¦÷�ð�öpð�îpï�ñ¦õ�ô
ë`ü�ï¦õ�ízð�ípï¦ó�ù�ð�óÄòXï�ñ�î�ô·ÿþñ�ð�ì+õ}ñP�uõ�ú�ô�ð�Jð�ò=ízð�ü�óÎõ}ôÄô�ÿ ü�ë�ö�ò�ó�ù�ð�ñ=óÄö�ý3ï¦÷pð@÷kî�ý�ð-ù�ó�<Rð�ñ�ð�ö�ü�ð�óÄö
ï�÷�ð�ï¦óÄì?ð�òÀñ�ð�@kî�ó�ñ�ð�ù�û�ëañBï�÷�ð�üsõ}ôÄü�îpôÎõ}ï�óÄëaö�òÎ
 " ù×õsÿ�ò�û�ëañBï�÷�ðdT ��? ñ�ð�ò�î�ô·ï¦ò�ü�ë�ì&í×õ}ñ�ð�ù��ó·ï¦÷Ø4bò=ð�ü�ë�ö�ù�ò0û�ëañ�ï�÷�ðtK/u f ñ�ð�ò�î�ô·ï¦ò�� � ø�ð�ö û�ë�ñ�ï�÷�ð�ôÎõ�ò°ï@ïO�nëYü	÷�õ�ñ�ýaó�ö�ý^ò=ï¦ð�í�ò��
ü�ñ�ðsõuï¦óÄöpý&ï¦÷pð,óÄë�ö�ógE�ð�ù0ò=óÄù�ð�ü	÷×õ�ó�ö�òBõ�öpù0ï¦÷�ð	E���ó�ï=ï¦ð�ñ�óÄë�ö�óÄü�í�ð�ípï�óÄù�ð��zï¦÷pðXõ�ýañ=ð�ð�ì&ð�ökïÀóÄò
ü�ôÄëaò=ð�ï¦ëD@kî×õ�ö¶ï¦ó·ï	õ}ï�ó�ø�ð�|�É÷pð ? f Tdñ=ð�ò=î�ô�ï�ò?ùpóÄò�ípôÎõsÿÛõ�ò=ì+õ}ôÄôÐò°ÿ`ò=ï¦ð�ì+õuï¦óÄü�ò=÷�ó�ûÜï	��ó�ï¦÷
ñ=ð�ò�í�ð�ü1ï�ï¦ëÛï�÷�ðWK:u f õ�ö�ù T ��? ñ�ð�ò�î�ô·ï¦ò�ú�îpï+ï¦÷�ó�ò�óÄò&î�ö�ù�ð�ñ�ò=ï¦õ�ö�ù×õ}ú�ôÄð3ü�ëaö�ò�ó�ù�ð�ñ=óÄö�ý
ï�÷�ð#û�õ}ü�ï�ï¦÷×õuï
ï�÷�ð	\ ?�� K@í�õ�ñ¦õ�ì?ð�ï�ð�ñ=òÎ�nð�ñ=ð,ö�ë�ï
ð7�pípôÄóÄü�ó�ï�ô�ÿ�ñ=ðsõ�ù��=î�ò=ï�ð�ù0û�ëañÉï�÷�ð ? f T
ü�õ�ôÄü�î�ôÎõ}ï�óÄëaöpò��i ¾ï�óÄò�õ�í�í�õ�ñ�ð�ökï�ï�÷×õ}ï�û�ëañ,ï�÷�ð�û�ñ�ð�ð@í�ð�í�ï¦óÄùpð�óÄöþò�ë�ôÄîpï�óÄëaöÛï�÷�ð�óÄì?í�ôÄó�ü�ó·ï
ò=ëaô�ø�ð�ö¶ïÀü�õ�ôÄü�î�ôÎõuï¦óÄë�ö�òÉüsõ�í�ï¦î�ñ=ð#ï�÷�ð�ò=ëaô�ø}õ}ï�óÄëaö�ï�÷�ð�ñ=ì&ë`ùpÿ`ö×õ�ì?óÄü�ò
õ�ò�ù�ð�ò=ü�ñ�ó�úzð�ù�ú¶ÿ�ï¦÷�ð
ð7�pípôÄóÄü�ó�ï�ò=ëaô�ø�ð�ö¶ï@ò�óÄì,î�ôÎõ}ï�óÄëaöpò��Ç�É÷�ó�ò-ó�ò�ï¦ñ�îpð ð1øað�ö ï¦÷�ëaîpýa÷ õbù�ð1ï	õ�ó�ôÄð�ù<ò°ï¦ñ�îpü�ï¦îpñ¦õ�ô
õ�ö�õ�ô�ÿ`ò�ó�òÀë�ûJï�÷�ð�ò�ëaô·øað�ökï�ò°ï¦ñ=î�ü�ï�î�ñ�ð�ùLõ�ñ=ëaî�ö�ù�ï�÷�ð�í�ñ=ë�ï¦ð�óÄöH�nëaî�ôÄù3ñ=ð�ø�ðsõ�ô5ñ=óÄü	÷3ù�ð1ï	õ�ó�ôÄò
ï�÷×õ}ï�ò�îpýaýað�ò°ïBõ�ñ�õ}ï¦÷�ð�ñ�ù�óF<zð�ñ=ð�ö¶ï�í�óÄü1ï¦î�ñ=ð9û�ñ�ëaì ï¦÷�ð�ü�ë�ökï�óÄökî�î�ì ø`ó�ð���í�ëaóÄö¶ïA� & -¢4 '�É÷�ðBü�ëañ�ñ=ð�ò=ízëaöpù�óÄö�ý�ñ�ð�ò�î�ô·ï¦ònû�ë�ñnü	÷×õ}ñ�ýaó�ö�ý�ï�÷�ðÀí�ð�ípï�óÄù�ð
ú�ëaî�ö�ù+ï�ë�ï�÷�ðÀñ=óÄýaó�ù b ;Àê
í�ñ=ë�ï¦ð�óÄö�ó�ö-ï�÷�ðXò�ë�ô�ø}õ}ï¦ð�ù�ü�ë�ì&í�ô�ð��0õ�ñ=ðXò�÷�ë���ö3ó�öH�$õ}ú�ôÄð + õ�ö�ùWT$ó�ýaî�ñ=ð	-/�`�É÷�ð�T ��?
ò=ëaô�ø}õ}ï�óÄëaö^û�ñ�ð�ð3ð�ö�ð�ñ=ýaóÄð�ò�û�ëañ+ð�õ�ü	÷<ü	÷×õ�ñ=ýaóÄö�ýþò°ï¦ð�í ë}û#ï�÷�ð3í�ð�ípï�óÄù�ð�ó�öYï¦÷pð3ü�ëaì?í�ôÄð7�
õ�ñ=ð,ò=ì+õ�ô�ôÄð�ñQï¦÷×õ�ö-û�ëañ
ï�÷�ð,û�ñ=ð�ð,í�ð�í�ï¦óÄùpð,óÄö-ò�ëaô�îpï¦ó�ëaö�Z×ï¦÷póÄò
ñ�ð�}�ð�ü�ï�òBï¦÷�ð�ù�óÄò=í�ôÎõ}ü�ð�ì?ð�ö¶ï
ë�ûTì+õ�ö¶ÿq�Ðõ}ï¦ð�ñBì&ë�ôÄð�ü�î�ôÄð�òÓò=ëaô�ø}õ}ï�óÄö�ý�ï¦÷pðXízð�ípï¦ó�ù�ð,ú¶ÿ@ï¦÷�ð�í�ñ�ë}ï¦ð�ó�ö��Î�É÷�ð�õ�ýañ=ð�ð�ì&ð�ökï
ú�ð�ïO�nð�ð�ö�ï¦÷pð5ð���í�ôÄó�ü�ó·ï�õ�ö�ù�óÄì?í�ô�óÄü�ó·ï�ò�ëaô·øað�ö¶ïÖò�ó�ìXî�ôÄõ}ï¦ó�ëaö�òRë}û�ï�÷�ð5ü	÷×õ�ñ=ýaóÄö�ýÉû�ñ=ð�ð5ð�öpð�ñ�ý�óÄð�ò
ó�ò+ìXî�ü	÷ �nëañ�ò=ð�û�ëañ&ï�÷�ð�í�ð�ípï�óÄù�ð0óÄöYï�÷�ð3ü�ëaì?í�ô�ð��»Vl�7õ�ú�ô�ð + Y ü�ëaì?í×õ�ñ�ð�ùh��ó�ï�÷Yï¦÷�ð
û�ñ=ð�ð�í�ð�ípï�óÄù�ð�ó�ö3ò�ëaô�îpï¦ó�ëaö¦Vl�7õ�ú�ô�ð ß Y �|úpîpï�ï¦÷�ð�õ�úpò�ëaô�îpï¦ðXø}õ�ô�î�ðXë�ûhï¦÷�ð�ò=ëaô�ø}õ}ï�óÄëaö-û�ñ�ð�ð
ð�ö�ð�ñ=ýaóÄð�òÓõ}ñ�ð#õ�ôÄò=ë�ìXî�ü	÷-ò�ì&õ�ôÄô�ð�ñÐó�ö�ì+õ�ý�ö�ó�ï�î�ù�ðZ�ï¦÷�ó�òÉò�ð�ñ°øað�òÓï¦ë?ù�ð�ü�ñ�ð�õ�ò�ð�ï¦÷pð#ð�<Rð�ü�ï�ò
ë�û�ù�óÄò=ü�ñ�ð�í×õ�ö�ü�óÄð�òTëaöXð�ò=ï¦ó�ì+õuï¦ð�òÖë�û×ï�÷�ðÐú�ó�ö�ù�ó�ö�ýÓû�ñ=ð�ðÐð�ö�ð�ñ=ý�ÿ!V�ò�ð�ðQú�ð�ôÄë�� Y �. ¾ï$óÄò$îpö�ü�ô�ðsõ�ñ��÷¶ÿ?ï¦÷�ð�ñ�ðÀó�òÐõ#ôÎõ�ñ=ýað�ñJù�ó�ò¦õ�ý�ñ�ð�ð�ì&ð�ö¶ïQú�ð�ïO�nð�ð�ö�ð7��í�ôÄó�ü�ó�ïnõ�öpù�óÄì?í�ôÄó�ü�ó·ïTò�ë�ô�øað�ö¶ïÉì&ë`ù�ð�ôÄò
û�ëañ�ü	÷×õ}ñ�ýaó�ö�ý�ï¦÷�ð?ë�ü1ï	õ�í�ð�í�ï¦óÄùpð?ó�ö�ï�÷�ð?ü�ëaì?í�ôÄð7�3ï¦÷�õ�ö�ï�÷×õ�ö�ï¦÷�ð�û�ñ�ð�ð&í�ð�í�ï¦óÄùpð�[\Bö�ð
ò=ëaî�ñ�ü�ð�ì+õsÿ3ú�ð�ñ�ð�ôÎõ}ï�ð�ù3ï¦ë�ï¦÷�ð�û�õ�ü1ï9ï¦÷×õuï9û�ëañBï¦÷�ð�ò=ð�ï#ë�ûnëañ�ý¶õ}ö�óÄü�ò=ëaôÄîpï�ð�ò�ëaöD��÷�ó�ü	÷
ï�÷�ðpK:u f ì?ë�ùpð�ô"÷×õ}ò
ú�ð�ð�ö-í�õ�ñ¦õ�ì?ð�ï�ð�ñ=ógE�ð�ù &N+ 1 ' �pï�÷�ð�ü	÷×õ�ñ=ýað�ù�óÄò°ï¦ñ�ó�ú�îpï�óÄëaö�ó�òÉóÄö�ü�ô�ëaò�ð

ß�%



Gb

1G

Ga

G2

G3

GligandGprotein

Gcomplex

1G

3G G2

Gd

Gc

G1

Gb

Ga

II

III

I

T$ó�ýaî�ñ=ð ß ª>�É÷pð�ñ�ì?ë`ùpÿ`ö×õ�ì?óÄüJü�ÿ`ü�ô�ð�òÖû�ëañ7ü�õ�ôÄü�î�ôÎõuï¦óÄë�ö9ë�û�ï¦÷pðnð�ôÄð�ü1ï¦ñ=ëaò=ï¦õ}ï¦ó�ünü�ëaö¶ï¦ñ�ó�ú�îpï�óÄëaö
ï�ë?ï�÷�ð,ú�ó�ö�ù�ó�ö�ý�û�ñ�ð�ð#ð�öpð�ñ�ý}ÿ-ë}ûJõ�û�ñ=ð�ð#ôÄó�ý¶õ�ö�ù�ú�ó�ö�ù�óÄöpý?ï�ë+õ�û�ñ�ð�ð#í�ñ=ë�ï¦ð�óÄö@óÄö-õ@kî�ð�ëaîpò
ò=ëaôÄîpï�óÄëaö

ßaß



-350

-300

-250

-200

-150

-100

-50

0

-350-300-250-200-150-100-500

S
G

B
/P

B
F

 (
kc

al
/m

ol
)

FEP (kcal/mol)

FEP--SGB
FEP--PBF

T$ó�ýaî�ñ=ð + ª��É÷�ð�ü�ëaì&í�õ�ñ�ó�ò�ëaö�ë�ûzï¦÷�ð�ð�ô�ð�ü1ï¦ñ�ë�ò=ï	õuï¦óÄüÉò=ëaô�ø}õ}ï�óÄëaöXû�ñ=ð�ð�ð�öpð�ñ�ý�óÄð�òhë�ûzü	÷×õ�ñ=ýaóÄö�ý
ï�÷�ð�ë�ü1ï	õ�í�ð�í�ï¦óÄùpðd\�a.�Î
 # ó�öH�Qõuï¦ð�ñLV¯��üsõ}ô�I}ì?ëaô Y ú¶ÿWT ��? ��K:u f õ�öpù ? f Txì?ð�ï�÷�ë�ùpò���É÷�ð#ù×õ�ò=÷�ð�ù0ôÄóÄöpð9÷×õ�ò�î�ö�ó·ïÓò=ôÄëaí�ð�)�É÷�ð#ò=ï	õ}ñ�ò
óÄö�ù�ó�üsõ}ï�ðBï¦÷�ð#ü�ë�ñ�ñ�ð�ôÎõ}ï�óÄëaö�ú�ð�ïO�nð�ð�ö0ï¦÷�ðT ��? õ�ö�ùXï�÷�ðÎK:u f ñ�ð�ò=î�ô�ï�ò��aï�÷�ðQòP@kî×õ}ñ�ð�òJó�ö�ù�óÄü�õ}ï¦ðhï¦÷�ðÐü�ëañ=ñ�ð�ôÄõ}ï¦ó�ëaöXú�ð�ïO�nð�ð�ö?ï�÷�ðMT ��?
õ�öpù�ï�÷�ð ? f T^ñ=ð�ò=î�ô�ï�ò��

ß�+



�7õ�ú�ô�ð ß ª��É÷�ð
ü�îpìXî�ôÎõuï¦ó�ø�ðÉò�ëaô·ø}õ}ï¦ó�ëaöXû�ñ�ð�ðÓð�ö�ð�ñ=ýaóÄð�òhë}ûRü	÷×õ}ñ�ýaó�ö�ý9ï¦÷�ð�û�ñ�ð�ð
ë`ü�ï¦õ�í�ð�ípï�óÄù�ð\Ma���
 # ��ó·ï¦÷+ï�÷�ðBò�ð�@kî�ð�ö�ü�ðpK� P Å�UT � e � óÄön�Qõuï¦ð�ñxV¯��ü�õ�ô�I}ì?ëaô Y ��VXT×ëañMK/u f õ}ö�ù ? f T��® �� ° ß � ® ��1�% ° #$% Y
knm32 #'	�	4 �� 5

êÐ÷×õ�ñ�ý�óÄö�ý�ò°ï¦ð�ípò T ��? K:u f ? f T
ß �76 
 # � 4-08 % � +# 
 " � "$% 
 ß�+ � 4 #+ �76:9 
 ß 1�� ßaß 8 % �N- + 
 ß 3�� %$" 
 ß�" � 4--/�76:9;9 
 +% � 4308 % �N-¢4 
 +% � " 1 
 + 0:� 4 "0:�76:9;9=< 
Å-0:� ß�% 8 % �,0C4 
Å-0/�N0¢3 
O- # � #$"1��76:9;9=<�> 
O0 ß � + 4?8 % � 1 ß 
O0 % � 4$1 
î0C1��N3¢43/�76:9;9=<�>0@ Ò 
O0C4�� + 0�8 % � 1- 
O0C4B� ß 1 
Å1 ß � " 44��76:9;9=<�>0@ ÒBACÒ 
91�0:�N-¢1?8 % � 1 # 
91�0/� 1 ß 
Å1 " �,0 +# �76:9;9=<�>0@ Ò A Ò?C 
Å3 % �N3 + 8 % �N3 % 
Å3 % � #$" 
O3$3/� # 4" �76:9;9=<�>0@ A C 
 ß 1 " � + -08 ß � %$% 
 ß 1-�� 1 " 
 ß 3$3/� %$#
ß�% �D6¢þE9�9F<�>0@ A C ÿ 
 +#¢+ � " 4?8 ß � +" 
 +#¢+ � +# 
 +�"$" � %$"
�ÉóÄì?óÄö�ýqV>� ß�% Y " ù×õsÿ`ò 4Xò�ð�ü�ò + 0�ò�ð�ü�ò

í�ñ=ëA�pó�ì&ó·ï¸ÿ�ï¦ë-ï¦÷�ð&ò�ëaô�îpï¦ð7
¸ò�ë�ô�øað�ö¶ïXò�îpñ=û�õ�ü�ð�õ�ò�ó�ï�óÄò�û�ëañ#ï�÷�ð&û�ñ=ð�ð&ë�ü1ï	õ�í�ð�ípï�óÄù�ð��.��÷�ó�ôÄð
ó�öÛï¦÷�ð�ü�ëaì&ípôÄð��Lï¦÷�ð�í�ð�í�ï¦óÄùpð�ü	÷×õ�ñ�ý�ð�ò?õ�ñ�ð�ì?ëañ=ð�ú�î�ñ=óÄð�ù_�v� ð-õ}ñ�ð�ï¦ð�ò=ï�óÄö�ý�ï�÷�óÄò�ú¶ÿ
õ�ùpù�ó�ï�óÄëaö×õ}ô|ü�ëaì?í×õ�ñ=óÄò�ë�ö�òÀë�ûJì?ë`ù�ð�ô�ü	÷×õ�ñ=ýaóÄöpý�ò�ó�ìXî�ôÎõuï¦óÄë�ö�ò��×û�ëañÎ��÷�óÄü	÷�ü	÷�õ�ñ�ýað,ú�î�ñ�óÄõ�ô
ó�ò�õ�ö�ð���í�ôÄó�ü�ó·ï�í×õ�ñ¦õ}ì&ð1ï¦ð�ñQø}õ�ñ=óÄð�ù��
úM�îú Ä �¯�B�� ¨ �{���� /���l�L�p�{��� ¨ � ô �]���l���D��� ö ¨ �J�A���l�HG�û=� ñ  ¡�>üJI��l�.ü>�l� ñ ð ¨ �C� Ä ��G� ¨�ñ �¯�B�� ðU*×ñ=ò=ïÉü�ëaö�ò=óÄù�ð�ñnï¦÷pðÀð�ô�ð�ü1ï¦ñ�ë�ò=ï	õuï¦óÄüÓü�ëaö¶ï�ñ�óÄúpîpï¦ó�ëaö&ï�ë�ï¦÷pðBú�óÄöpù�óÄö�ý�ë�û"ï�÷�ð�\Ma���
 # ë`ü�

ï¦õ�ízð�ípï¦ó�ù�ðÐï�ëBï¦÷�ðÉñ=óÄýaó�ù b ;Bêþí�ñ=ë�ï¦ð�óÄö�üsõ}ôÄü�îpôÎõ}ï�ð�ù�ú¶ÿ�T ��? ò�óÄì,î�ôÎõ}ï�óÄëaöpò>��ó·ï¦÷�ð���í�ô�óÄü�ó�ï
ò=ëaô�ø�ð�ö¶ïA�.�É÷�ðÐñ=ð�ò�îpô�ï¦ò7õ�ñ=ðhò=÷�ë���öXóÄöx�7õ�ú�ôÄð=-�û�ëañ�ðsõ�ü	÷�ü	÷×õ�ñ�ý�óÄö�ý
ò=ï�ð�íXó�ö�ù�ó�ø`ó�ù�î×õ�ô�ô�ÿ�Zsï¦÷�ð
ü�î�ìXî�ôÄõ}ï¦ó·øað9ñ�ð�ò�î�ô·ï¦ò
õ�ñ=ð#ò=÷�ë���ö0ó�ös�7õ�ú�ô�ð60:�c�r�Ðë?ï¦ð�ñ�ì?ò��:��÷�ó�ü	÷-ëaípízëaò=ð�ð�õ�ü	÷@ë�ï¦÷�ð�ñ��
ü�ëaö¶ï¦ñ�ó�ú�îpï�ð�ï�ë#ï�÷�ð
ú�óÄö�ùpóÄö�ý:�>�É÷�ð
ù�óÄñ=ð�ü1ïQêÐë�î�ôÄëaì,ú?ó�ö¶ï¦ð�ñ�õ�ü�ï�óÄëaöpò)kdm
����1� �ú�ð�ïO�nð�ð�ö+ï¦÷�ð
ô�óÄý¶õ�öpùþõ�ö�ùbï¦÷�ð�ípñ�ë�ï�ð�óÄöþû�õsøaë�ñ?úpóÄö�ù�ó�ö�ý�
#ð���ü�ð�ípï?û�ëañ,ï�÷�ð�í�ñ�ë`ü�ð�ò�ò?ë�û
ü�ñ�ð�õ}ï¦ó�ö�ý3ï¦÷�ð
ü	÷×õ}ñ�ýað@ù�óÄò°ï¦ñ=óÄú�îpï�óÄëaöþë�ö  �]� 
 + õ�ö�ù(ï�÷�ð@ö�ð�îpï�ñ¦õ�ôQû�ë�ñ�ì ë�û�u � È�
O3/�húzë�ï�÷(ë}û`��÷�ó�ü	÷
ëaípízëaò=ðÀú�ó�ö�ù�ó�ö�ý:���É÷pðÀï¦ë�ï¦õ�ôRêÐëaî�ôÄë�ìXú+ó�ökï�ð�ñ�õ�ü�ï�óÄëaö&úzð1ïO�Ðð�ð�ö�ï¦÷�ðÓôÄó�ý¶õ�ö�ù&õ�ö�ù�ípñ�ë�ï�ð�óÄö
ü�ëaö¶ï¦ñ�ó�ú�îpï�ð�òM
 #pß ��ü�õ�ô�I}ì?ëaô"ï�ë&ï¦÷pð�ú�ó�ö�ù�ó�ö�ý&ë}û$ï¦÷pð�ö�ð�îpï¦ñ�õ�ôÖízð�ípï¦ó�ù�ð!VXK� P Å�UT � Ò e Ò �>Y �V�óÄö�ü�ôÄî�ù�ó�ö�ý�ï�÷�ðBïO�në&õ}ù�ù�ó�ï�óÄëaö�õ�ôÙü	÷×õ�ñ�ý�óÄö�ýXò°ï¦ð�í�òÉï¦ë�ü�ñ=ðsõ}ï�ðBï¦÷�ðÀü	÷×õ�ñ�ý�ð�ù�ñ�ð�ò�óÄùpî�ð�ò�õ�öpù
ï�÷�ð�E���ó�ï=ï¦ð�ñ�óÄë�ö�óÄü5ýañ=ëaî�í�ò��uï�÷�ðhù�óÄñ=ð�ü�ï$êÐëaîpôÄëaìXú�ó�ökï�ð�ñ�õ�ü�ï�óÄëaö�ð�öpð�ñ�ý}ÿ�óÄò�
 ß 0 % �}üsõ�ôoI}ì?ëaô Y �

ß -



-120

-100

-80

-60

-40

-20

0

-120-100-80-60-40-200

S
G

B
/P

B
F

 (
kc

al
/m

ol
e)

K

FEP (kcal/mol)

FEP--SGB
FEP--PBF

T$ó�ýaî�ñ=ðz-/ªc�É÷�ð9ü�ëaì?í×õ�ñ�ó�ò�ëaö�ë}ûÖï�÷�ð9ð�ô�ð�ü1ï¦ñ�ë�ò=ï	õuï¦óÄüÀò�ëaô·ø�õuï¦óÄë�ö&û�ñ�ð�ð9ð�ö�ð�ñ�ýaó�ð�òxVlknm �L��1����4 �M5� Y
ë�û7ü	÷×õ�ñ=ýaóÄöpý�ï�÷�ð�ë�ü1ï	õ�í�ð�í�ï¦óÄùpðx\�a.�Î
 # ú�ëaî�ö�ù�ï¦ë�ï�÷�ð�ñ�óÄý�óÄù�í�ñ=ë�ï¦ð�óÄös;�
 +e6f óÄö[�Qõuï¦ð�ñV¯��üsõ}ô�I}ì?ëaô Y ú¶ÿiT ��? �.K:u f õ}ö�ù ? f T<ì?ð�ï¦÷pë�ù�ò��L�É÷pð&ù×õ}ò�÷�ð�ùLôÄó�ö�ðX÷×õ}ò�î�öpó�ï�ò�ô�ëaí�ð��É÷�ð�ò°ï	õ�ñ=ò�ó�ö�ù�óÄü�õ}ï¦ð�ï¦÷�ð�ü�ë�ñ�ñ�ð�ôÎõ}ï�óÄëaö3ú�ð�ïO�nð�ð�öLï¦÷pðLT �=? õ�ö�ù ï¦÷�ðLK:u f ñ=ð�ò=î�ô�ï�ò��|ï¦÷�ð
ü�î�ú�óÄü�ò�óÄö�ù�ó�üsõ}ï�ðBï¦÷�ð�ü�ëañ�ñ=ð�ôÎõuï¦óÄë�ö�úzð1ïO�Ðð�ð�ö0ï�÷�ðxT ��? õ�ö�ù�ï¦÷pð ? f Tþñ=ð�ò�îpô�ï¦ò��

ß 0



�7õ�ú�ô�ð + ªq�É÷�ð-ü�î�ìXî�ôÄõ}ï¦ó·øað�ò=ëaô�ø}õ}ï�óÄëaöÛû�ñ=ð�ð@ð�ö�ð�ñ�ýaó�ð�ò�ë�ûBü	÷�õ�ñ�ýaó�ö�ý3ï¦÷�ð(\Ma���
 # ��ó�ï¦÷
ò=ð�@kî�ð�öpü�ð	K� P Å�UT � e � ú�ëaî�ö�ù�ï¦ëXï�÷�ð9ñ�ó�ýaóÄù&í�ñ�ë}ï¦ð�ó�ö�óÄöj�Ðõ}ï�ð�ñpVl�}üsõ�ôoI}ì&ë�ô Y ��VXT×ëañMK:u f
õ�öpù ? f T)� ® �� ° ß � ® ��1N% ° #$% Y

kdm �L��1����4 �� 5

êÐ÷×õ�ñ=ýaóÄöpý?ò°ï¦ð�í�ò T �=? K:u f ? f T
ß �D6 
 ß �N0 " 8 % � % 4 
 + � 44 
 + �N0 ++ �D6:9 % � #$+ 8 % � ßaß ß �N-$3 
 % �N00-/�D6:9�9 
î0:� +`ß 8 % � ßaß 
 % �N0¢1 
O-/� ß�ß0:�D6:9�9=< 
î0:� # 0O8 % � +$+ 
î0:� "" 
 # � ß 11��D6:9�9=<;> 
Å1�� %" 8 % � + 4 
 + � ß�ß 
 # � " 43/�D6:9�9=<;>0@ Ò 
Å1�� # 0O8 % � +# 
 # � 1G0 
 ß�+ � " 34��D6:9�9=<;>0@ Ò?ACÒ 
 ß�% � + 3�8 % � - % 
 ß -/� ß�+ 
 ß�" � + 4# �D6:9�9=<;>0@ Ò A ÒPC 
O3/� ß 1Q8 % � -$- 
î0:� 4G0 
 ß -�� - +" �D6:9�9=<;>0@ A C 
 ß�% 3�� ß 0Q8 % � 4�0 
94G0:� ßA% 
 " 4B� ß 3
ß�% �D6¢þR9�9=<;>0@ A C ÿ 
 ß�+% � - % 8 % � #$% 
 ß�%# � % 4 
 ß�% 1B� +"
�ÉóÄì?óÄöpýsV>� ß�% Y ß�" ù×õsÿ�ò + ì?óÄöpò + 4Xì?óÄö�ò

�É÷�ð�ù�ð�ò�ëaô·ø}õ}ï¦ó�ëaöXï¦ð�ñ�ì kdm
��	 4 �� 5�
|ï�÷�ð�ù�óF<zð�ñ=ð�ö�ü�ð
ú�ð�ïO�nð�ð�ö&ï�÷�ð�ò�ëaô·ø�õuï¦óÄë�ö,û�ñ�ð�ð
ð�ö�ð�ñ=ý�ÿë�û�ï¦÷�ðnúzë�î�ö�ùXõ}ö�ù,û�ñ�ð�ðnô�óÄý¶õ}ö�ù6
zëaípízëaò=ð�ò7ú�óÄö�ùpóÄö�ý:�uú�îpïÖï¦÷póÄò�ï¦ð�ñ=ì!óÄò�ýað�öpð�ñ¦õ}ôÄô�ÿ�ò=ì+õ}ôÄôÄð�ñ
ï�÷×õ�ö+ï�÷�ðBù�ó�ñ�ð�ü1ï
êÐëaî�ô�ëaìXú&óÄö¶ï¦ð�ñ¦õ�ü1ï¦óÄë�ö�úzð1ïO�Ðð�ð�ö�ï¦÷pðBôÄó�ý¶õ�ö�ù+õ�ö�ù�í�ñ=ë�ï¦ð�óÄö��c�É÷pðÀï¦ë�ï¦õ�ô
ð�ôÄð�ü1ï¦ñ=ëaò=ï¦õ}ï¦ó�ü,ü�ë�ökï�ñ�ó�ú�îpï¦ó�ëaö0ï�ë�ï¦÷�ðXúpóÄö�ù�ó�ö�ý�ð�ö�ð�ñ=ý�ÿDkdm
	M������(V�ò=î�ì ë�û5ï�÷�ð?êÐëaî�ô�ëaìXú
ó�ökï�ð�ñ�õ�ü�ï�óÄëaö�í�ô�î�ò5ï¦÷�ð�ù�ð�ò�ëaô·ø�õuï¦óÄë�ö�û�ñ=ð�ð�ð�öpð�ñ�ý}ÿ Y ó�ò5üsõ�ô�ü�î�ôÄõ}ï¦ð�ù�ï¦ë#úzðr
 + 3/� 1�36�}üsõ�ôoI}ì?ëaô
û�ëañ�ï¦÷pðXö�ð�î�ï¦ñ¦õ}ô$í�ð�ípï�óÄù�ð!Vl�7õ�ú�ôÄðp0 Y �U ¸ëaö�óFE�óÄöpý&ï¦÷pð,ü	÷×õ�ñ=ýað�ù3ñ=ð�ò=óÄù�î�ð�ònV�ò°ï¦ð�í " óÄö��7õG

ú�ô�ð�- Y õ�ô�ò�ë�û�õ{ø�ëañ�ò&ú�óÄöpù�óÄö�ý/�Ðú�îpï+ü�ñ=ðsõ}ï�óÄö�ý�ï¦÷�ðsE���ó·ï�ï¦ð�ñ�ó�ëaö�óÄü�û�ëañ=ì ë�ûBï¦÷pð0í�ð�ípï�óÄù�ð
ü	÷×õ}ö�ýað�ò9ï�÷�ð�ð�@kî�ó�ôÄóÄúpñ�óÄîpì(Zz÷�ë��Ðð1øað�ñ#í�ð�ípï�óÄù�ð�ô�óÄý¶õ�öpù�òBõ�ñ=ð�ö�ë�ï9öpëañ�ì&õ�ôÄô·ÿ@ü�ëaö�ò=óÄù�ð�ñ�ð�ù
ï�ë�ú�ðÓó�ö?ï�÷�ð�ó�ñ�E���ó�ï=ï¦ð�ñ�óÄë�ö�óÄüQû�ëañ=ì óÄö?üsõ�ô�ü�î�ôÄõ}ï¦ó�ëaö�òTë}û"ï¦÷�ó�ò��`ó�ö�ù &N+ 3 ' �, ¸ö+ò=î�ì&ì&õ�ñ°ÿ$�¶ï¦÷�ð
ñ=ð�ò�îpô�ï¦ò
û�ëañ�ï¦÷�ð�ñ�óÄý�óÄù�í�ñ�ë}ï¦ð�ó�ö0ú�ó�ö�ù�ó�ö�ý+ü�õ�ôÄü�î�ôÎõ}ï�óÄëaöpòÉóÄö�ù�ó�üsõ}ï�ð#ï�÷×õ}ï
ï¦÷�ð�ð�ô�ð�ü�ï�ñ�ëaò°ï	õ}ï�óÄü
ü�ëaö¶ï¦ñ�ó�ú�îpï�óÄëaöqkdm
	M�������û�õsø�ëañ�ò�ú�ó�ö�ù�óÄöpý�ë�û7ï�÷�ð�ö�ð�î�ï¦ñ¦õ}ô|ízð�ípï¦ó�ù�ðpK� P Å�UT � e � �T×ñ�ëaô�ë<?ð�ïJõ}ô�� &N+ 3 ' ò°ï¦î�ù�ó�ð�ù�ï¦÷pðQò¦õ�ì?ðQò°ÿ�ò°ï¦ð�ì ú¶ÿ ? ë�óÄò�ò=ëaö�
 f ëaô�ïPE�ì&õ�ö�öXü�õ�ôÄü�î�ôÎõuï¦óÄë�ö�ò
õ�öpù#ü�ëaö�ü�ôÄî�ù�ð�ù#ï�÷×õ}ï���õ�ü�ü�ëañ=ù�óÄöpý�ï�ëÉï¦÷�ð5ñ=ð�û�ð�ñ=ð�ö�ü�ðnò°ï	õ}ï�ð5ï¦÷�ð1ÿ�î�ò�ð�ù#û�ëañ"ï�÷�ðJüsõ�ô�ü�î�ôÄõ}ï¦ó�ëaö
ë�û�kdm
	M������hù�óÄò=ü�î�ò=ò�ð�ù�õ�ú�ë{øað�vï¦÷pð5ð�ôÄð�ü�ï�ñ�ëaò°ï	õ}ï�óÄüTü�ëaì&í�ëaö�ð�ö¶ïÖõ�ôF�Ðõsÿ�ò|ë�í�ízë�ò�ð�ù#ú�ó�ö�ù�óÄöpý:� ¸ö�ë�ñ�ù�ð�ñ
ï�ë+ü�ë�ì&í×õ}ñ�ð�ï�÷�ð,ñ=ð�ò=î�ô�ï�òÓë�ûcTÙñ=ëaôÄë�< ð�ï9õ}ô���ï¦ë&ëaî�ñ=ò��zï�÷�ð�ï�ð�ñ=ì ý�ó�øað�ö0ú¶ÿ � @J�V ß 0 Y ÷�õ�òTï¦ë9ú�ðÉõ�ù�ùpð�ù�ï¦ë9ëaîpñcT ��? ökî�ì?ð�ñ=óÄüsõ}ô�ñ=ð�ò�îpô�ï¦ò��2�É÷�ó�òTï¦ð�ñ=ì²�Ðõ�ò5ü�õ�ôÄü�î�ôÎõ}ï�ð�ù�ú¶ÿK:u f ï¦ë?úzð #pß ��üsõ}ô�I}ì?ëaô�� f ÿ@õ}ù�ù�óÄöpý?ï�÷�óÄòÉï¦ð�ñ�ì ï�ë&ï¦÷pð	T ��? ð�ò=ï�óÄì&õ}ï¦ð�òÓë�û2kdm�	�������
ø}õ�ô�î�ð�òÓõ}ïÓðsõ�ü	÷�ó�ö¶ï¦ð�ñ=ì&ð�ù�óÎõuï¦ð�ò=ï�ð�íH�nð,ò�ð�ð�ï�÷×õ}ï
ï¦÷�ð#ø�õ}ôÄî�ð�òÓë�ûcknm
	�������Xû�ñ=ëaì�ò=ï�ð�í ß

ß 1



�7õ�ú�ô�ð�-/ªè�É÷�ð T �=? üsõ�ô�ü�î�ôÄõ}ï¦ð�ù��Xû�ëañ3ðsõ}ü	÷4ü	÷×õ�ñ=ýaóÄöpý ò°ï¦ð�í���ù�ð�ò=ëaô�ø}õ}ï�óÄëaö!í�ð�ö×õ�ô·ï¸ÿVlknm
��	 4 �� 5 ° kdm �S��1����4 �� 5 ± knm32 #'	�	4 �� 5 Y �Öï¦÷�ð?ù�ó�ñ�ð�ü1ï�êÐë�î�ôÄëaì,úLóÄö¶ï�ð�ñ¦õ}ü�ï¦ó�ëaö VXkdm�����1� Y õ�öpùï�÷�ð�ð�ô�ð�ü�ï�ñ�ëaò°ï	õ}ï�óÄüXúpóÄö�ù�ó�ö�ý+û�ñ=ð�ð�ð�öpð�ñ�ý}ÿ¦VXkdm
	M������ ° kdm���	 4 �� 5 ½ kdm�����1� Y ë�ûJï¦÷�ð�ë`ü�
ï¦õ�ízð�ípï¦ó�ù�ð	\�a.�Î
 # ��ó�ï¦÷-ò�ð�@`îpð�ö�ü�ðjKB P Å�`T � e � ú�ëaî�ö�ù0ï�ë&ï�÷�ð,ñ=óÄýaó�ù-í�ñ=ë�ï¦ð�óÄö�;�
 +�exf
ó�öq�Ðõ}ï�ð�ñpVl�}üsõ�ôoI}ì&ë�ô Y �

êÐ÷×õ�ñ�ý�óÄö�ý�ò=ï�ð�í kdm���	 4 �� 5 kdm�����1� kdm
	�������
ß �D6 T 4�� + 0U8 % � +�" 
O0:� 4 # + �,0¢3Q8 % � +"+ � 9 V # �N3 " 8 % � ßA# 
 ß�# � # 0 
 ß�% � ß 1�8 % � ß�#-/� 9 W % �N3 + 8 % � ßA" + � # 4 -/�,0 " 8 % � ß�"0:�X< Y ß�+ � 4 + 8 % � -$1 
 + -/� # - 
 ßaß � ßaß 8 % �N-¢11��X> Z 3/� "¢+ 8 % � + 1 
 " � "¢+ 
Å-/� %$% 8 % � + 13/�[@ Ò \ 1�� +$+ 8 % � ß 4 1�� % - ß�% � + 1�8 % � ß 44�� ACÒ ] + �N3 # 8 % � + 0 
 ß�% � +�ß 
94�� 1-�8 % � + 0# � C ^ ß�% �N- # 8 % � + - 
 +�ß �N-¢1 
 ß�% � " 4�8 % � + -" �[@ ÒBACÒ0_ @ A 
 ß � - # 8 ß � % 0 
 ß -/�N3 % 
 ß 0:� "$# 8 ß � % 0
ß�% �D6 C _ 6¢þ C ÿ ß�%" � 1 # 8 % � ## 
î0¢3/� +# 3$-/�N- % 8 % � #$#

Q¥KBS?ï�ë?ò°ï¦ð�í ß�% Q¥K/þ_ � Å�`T � e ��ÿ S?óÄö�ù�ð�ð�ù@úzð�ü�ëaì?ð�ízë�ò�ó�ï�ó�ø�ð�õ}ö�ù-ë�í�ízë�ò�ð#ú�óÄö�ùpóÄö�ý:�� ¾ï
ó�òQë�û7óÄö¶ï¦ð�ñ�ð�ò°ïÉï¦ë�ö�ë�ï�ðBï¦÷×õuïÉï¦÷�ð6T ��? ü�î�ìXîpôÎõ}ï�ó�øaðÀð�ôÄð�ü�ï�ñ�ëaò°ï	õ}ï�óÄü9ú�ó�ö�ù�óÄöpý,û�ñ�ð�ð#ð�ö�ð�ñ=ý�ÿ
ë�ûzò=ï¦õ}ï¦ðLQ¥KB P Å�`T � Ò e Ò � Sn���÷�ð�ö+ð���í�ñ=ð�ò=ò�ð�ù!��ó·ï¦÷�ñ�ð�ò�í�ð�ü1ïnï�ë	T×ñ�ë�ôÄë<&ð�ïnõ�ôX�$ñ�ð1û�ð�ñ=ð�ö�ü�ð
ò°ï	õ}ï�ð�ò���óÄòÖõ�ú�ëaîpï21�0U�}üsõ�ôoI}ì?ëaô��vü�ô�ëaò�ðJï¦ë
ï¦÷�ðnü�ëañ=ñ�ð�ò�í�ëaö�ù�ó�ö�ýÓø}õ�ô�î�ðJëaúpï	õ}óÄö�ð�ù,ú¶ÿpTÙñ=ëaôÄë�<
ð1ïÀõ}ô���É÷�ð?ü�î�ì,î�ôÎõ}ï�ó�ø�ðXð�ô�ð�ü�ï�ñ�ëaò°ï	õ}ï�óÄüXû�ñ=ð�ð�ð�ö�ð�ñ�ýaó�ð�ò9û�ëañBï�÷�ð�ú�óÄö�ùpóÄö�ý�ë�ûr\�a.�Î
 # ï¦ë�ï¦÷�ðb ;Àê í�ñ=ë�ï¦ð�óÄö#üsõ�ô�ü�î�ôÄõ}ï¦ð�ù6��ó·ï¦÷#ð���í�ô�óÄü�ó·ï�õ�ö�ù�óÄì?í�ôÄó�ü�ó·ïRò=ëaô�ø�ð�ö¶ïTõ}ñ�ðJü�ëaì?í×õ�ñ=ð�ù#óÄöx�$õ}ú�ôÄð1��c�É÷pð9ð���í�ôÄó�ü�ó·ïÉõ�ö�ù�ó�ì&ípôÄóÄü�ó�ïJò=ëaô�ø�ð�ö¶ï
í�ñ�ð�ù�óÄü1ï¦óÄë�ö�ònû�ëañnï¦÷�ð9ð�ôÄð�ü1ï¦ñ=ëaò=ï¦õ}ï¦ó�üBü�ëaì?í�ëaö�ð�ö¶ï
ë�ûhï¦÷pð&ú�ó�ö�ù�ó�ö�ý�ë�ûÐï�÷�ð�ö�ð�îpï�ñ¦õ�ôJí�ð�ípï�óÄù�ð(V�ü	÷×õ�ñ�ý�óÄö�ý�ò=ï�ð�í�ò ß ï�÷�ñ�ë�î�ýa÷ # Y õ�ñ�ð�óÄö ñ=ðsõG

ò=ëaö×õ�ú�ô·ÿ�ýaë`ë�ù@õ�ý�ñ�ð�ð�ì&ð�ö¶ïA���É÷póÄò�óÄò�ú�ð�üsõ}î�ò�ð#ï¦÷�ð�ú�ó�ö�ù�óÄöpý�û�ñ=ð�ð#ð�ö�ð�ñ�ý�ÿ�ó�ò�ù�ëaì?óÄö×õ}ï�ð�ù
ú¶ÿ ï¦÷�ð&ò�î�ì ë�ûnï¦÷�ð�êÐëaî�ô�ëaìXú�óÄö¶ï¦ð�ñ¦õ�ü1ï¦óÄë�ö�ï�ð�ñ�ì�õ�öpù ï¦÷pð+ò�ë�ô�ø}õ}ï¦ó�ëaö3û�ñ�ð�ð+ð�öpð�ñ�ý}ÿ ë}û
ï�÷�ð9û�ñ�ð�ð�í�ð�ípï�óÄù�ðBû�ë�ñr��÷�óÄü	÷�ï¦÷�ðxT ��? õ}ö�ù(K:u f ð�ò°ï¦ó�ì+õ}ï�ð�ò�õ�ñ=ð9óÄö�ýaë`ë�ù�õ}ýañ�ð�ð�ì?ð�ö¶ïA� ¸ö-ü�ëaö¶ï¦ñ�õ�ò=ïÓï¦÷�ð�õ�ýañ=ð�ð�ì&ð�ökïÀóÄò�í�ë�ëañÉû�ëañ�ï¦÷pð�ôÄõ�ò=ï
ïO�Ðë&ü	÷×õ�ñ=ýaóÄö�ý&ò=ï�ð�í�òÓóÄö¶øaëaô·ø`óÄö�ý�ï¦÷�ð
ó�ëaö�ógE�ð�ù�ñ=ð�ò=óÄù�î�ð�ò���T×ëañnò=ï¦ð�í�ò # õ�ö�ù " �póÄö¶ø�ëaô�ø`óÄöpý,ü	÷×õ�ñ=ýaóÄöpý,ï¦÷�ðÀóÄëaö�óFE�ð�ù�ñ�ð�ò�óÄùpî�ð�ò��pï¦÷�ðT ��? ð�ò=ï¦ó�ì+õuï¦ð�ò�ë�ûÓï¦÷�ð@ú�ó�ö�ù�óÄöpýLõ�ñ=ð-ì,î�ü	÷Yì?ëañ�ð�û�õsøaë�ñ¦õ�ú�ô�ðvV�ð� ý:�R
î0 ß � 1W�}üsõ�ôoI}ì?ëaô
û�ëañzK� P Å�UT � e � ú�ëaî�ö�ù�ï�ë�ï¦÷�ðXípñ�ë�ï�ð�óÄö3ü�õ�ôÄü�î�ôÎõuï¦ð�ù0úkÿHT ��? ü�ëaì?í×õ�ñ�ð�ùH��ó�ï�÷�
 ß 1�� ß 0�}üsõ�ôoI}ì&ë�ôpüsõ}ôÄü�îpôÎõ}ï�ð�ù�ú¶ÿnK:u f Y �aùpî�ðÉï¦ë9ï¦÷�ð�ì?ëañ�ðQû�õsø�ëañ¦õ�úpôÄðÉò�ë�ô�ø}õ}ï¦ó�ëaöXû�ñ�ð�ð�ð�ö�ð�ñ�ý�ÿ�ë}û
ï�÷�ðÉóÄëaöpógE�ð�ù�ñ�ð�ò�óÄùpî�ð�òJóÄö�ï�÷�ðÉü�ëaì?í�ô�ð��Xõ�òJüsõ�ô�ü�î�ôÄõ}ï¦ð�ù���ó�ï¦÷�ð7��í�ôÄó�ü�ó�ïTò�ëaô·øað�ö¶ïhü�ë�ì&í×õ}ñ�ð�ù��ó·ï¦÷Xï¦÷pðÉóÄì?í�ôÄó�ü�ó�ïÖò=ëaô�ø�ð�ö¶ïhñ�ð�ò=î�ô�ï����É÷�ð�ñ=ð�ò�îpô�ï¦ò5ò=î�ýaýað�ò=ïJï¦÷�õ}ï5ì?ëañ�ðQð7�`ï¦ð�öpò�ó�ø�ðÓí�õ�ñ¦õ�ì�

ð1ï¦ð�ñ=ógE�õ}ï¦ó�ëaö�ë�û�ï¦÷pðxK:u f ì?ë�ùpð�ôzû�ë�ñQôÄó�ý¶õ�ö�ù�ònü�ëaö¶ï¦õ�óÄö�ó�ö�ý,û�î�öpü�ï¦ó�ëaö×õ�ôzýañ�ë�î�í�òr��ó�ï�÷�ö�ð�ï

ß 3



�7õ�ú�ô�ðR0:ªË�É÷�ð ü�î�ìXî�ôÄõ}ï¦ó·øað¦T ��? üsõ�ô�ü�î�ôÄõ}ï¦ð�ù ù�ð�ò�ëaô·ø}õ}ï¦ó�ëaö í�ð�ö�õ�ô�ï¸ÿ£Vlknm
��	 4 �� 5 °kdm �S��1����4 �� 5 ± kdm32 #$	�	4 �� 5 Y �Tï¦÷pð�ù�óÄñ=ð�ü1ï?êÐëaî�ô�ëaìXúÛó�ökï�ð�ñ�õ�ü�ï�óÄëaö Vlkdm�����1� Y õ}ö�ùÛï¦÷�ð+ð�ôÄð�ü�ï�ñ�ë�
ò°ï	õ}ï�óÄü�ú�óÄöpù�óÄö�ý�û�ñ�ð�ð&ð�ö�ð�ñ=ýaóÄð�ò!Vlkdm�	������� ° kdm
��	 4 �� 5 ½ knm
����1� Y ë�ûQï�÷�ð&ë`ü�ï¦õ�í�ð�ípï�óÄù�ð\Ma���
 # ��ó·ï¦÷ ò�ð�@kî�ð�ö�ü�ðsKB P Å�`T � e � ú�ëaî�ö�ùLï�ë-ï�÷�ð+ñ=óÄýaó�ù�ípñ�ë�ï�ð�óÄö|;�
 +e6f óÄöi�Qõuï¦ð�ñV¯��üsõ}ô�I}ì?ëaô Y �
êÐ÷×õ�ñ�ý�óÄö�ý�ò°ï¦ð�ípò kdm���	 4 �� 5 kdm�����1� kdm
	�������
ß �76 4�� + 0U8 % � +�" 
î0:� 4 # + �,0¢3Q8 % � +"+ �76:9 ß 1�� " -Q8 % � -�0 
 + -/�N3 + 
94��N3 " 8 % �N-0-/�76:9;9 ß 3/� 1$1�8 % � - " 
 +% � 4$1 
O0:� +% 8 % �N- "0:�76:9;9=< +" � + 4�8 % � 1 + 
î0$0:� 1 # 
 ß 1��N- ß 8 % � 1 +1��76:9;9=<�> -$3/� ß�" 8 % � 1 # 
Å1�0:� 1 % 
 ß�# �N- ß 8 % � 1 #3/�76:9;9=<�>0@ Ò 0 ß �,0 ß 8 % � 3 % 
î0 " �,0C4 
 # � % 3Q8 % �N3 %4��76:9;9=<�>0@ ÒBACÒ 0$0:� %$" 8 % � 3$1 
Å1 " �N3 # 
 ß 1�� 1 " 8 % �N3¢1# �76:9;9=<�>0@ ÒBACÒ C 1�0:�,0C4�8 % � 3 # 
 #pß � % - 
 + 3/� 13Q8 % �N3 #" �76:9;9=<�>0@ A C 1-/� %$" 8 ß � + 0 
 " 0:�N3$- 
î0 ß � 1�0U8 ß � + 0
ß�% �D6¢þE9�9F<�>0@ A C ÿ ß 3 + � 3$4�8 ß � 1 + 
 ß 0 % � "pß +�ß � 43Q8 ß � 1 +

ü	÷×õ}ñ�ýaðBó�òÐñ=ð�@kî�óÄñ=ð�ù�óÄö+ëañ�ù�ð�ñÐï¦ë,ì&ë`ù�ð�ô�ú�ó�ö�ù�óÄöpýXí�÷�ð�ö�ëaì?ð�ö×õXó�ökø�ëaô�ø`ó�ö�ý,ò=î�ü	÷�ýañ�ëaîpí�ò��
úM�M` Äba �B��n�c� ö ¨ �J�A���l�¦ðM�l�0/]� ô �l�l�¯� ò�Öë?û�õ}ü�óÄô�ó�ï¦õ}ï¦ðÀï�÷�ð�ü�ëaì?í×õ�ñ=óÄò=ëaö�ë�ûTó�ì&í�ô�óÄü�ó�ï���ó·ï¦÷�ð���í�ô�óÄü�ó�ï�ò�ë�ô�øað�ö¶ïÀì?ë�ùpð�ô|í�ñ=ð�ù�ó�ü�ï¦ó�ëaö�ò
û�ëañÉípñ�ë�ï�ð�óÄöB
¸ôÄó�ý¶õ�ö�ù+ð�ôÄð�ü�ï�ñ�ëaò°ï	õ}ï�óÄü�óÄö¶ï¦ð�ñ¦õ�ü1ï¦ó�ëaö�ò���ï¦÷�ð#í�ñ�ë}ï¦ð�ó�ö�÷×õ�ò�úzð�ð�ö-ü�ëaö�ò=óÄù�ð�ñ�ð�ù-ï¦ë
ú�ð&ñ=óÄýaó�ù óÄö ï�÷�ð?ð���í�ôÄó�ü�ó·ï�ò=ëaô�ø�ð�ö¶ïXò=óÄìXîpôÎõ}ï�óÄëaö�ò9ü�ëaö�ò=óÄù�ð�ñ�ð�ùÛõ�úzë{ø�ð�q ¸öLï¦÷póÄò6�Qõsÿ ï¦÷�ð
í�ñ=ë�ï¦ð�óÄöþù�ó�ð�ô�ð�ü�ï�ñ�ó�ü�ü�ëaöpò=ï	õ}ökï�ü�ëaî�ô�ù^ú�ð�î�ö×õ}ìXú�óÄý�î�ëaî�ò=ô�ÿLõ�ò�ò=óÄýaö�ð�ù^õ3ø}õ�ô�î�ð�ë�û
î�öpó�ï¸ÿ
ó�öbï�÷�ð�ü�ëañ=ñ�ð�ò�í�ëaö�ù�ó�ö�ý ó�ì&ípôÄóÄü�ó�ï�ò�ëaô·øað�ökï?ì?ë�ùpð�ôÄó�ö�ý:�t ¸öbû�õ�ü1ï?ï�÷�ð�ñ=ð�óÄò�ü�ëaöpò�óÄùpð�ñ¦õ}ú�ôÄð
î�öpü�ð�ñ°ï	õ�ó�ö¶ï¸ÿxõ�ò�ï�ëÛï¦÷�ð õ�ípí�ñ�ëaípñ�óÎõuï¦ð-ø}õ�ô�î�ð0ï�ëbõ�ò�ò=óÄýaöxû�ëañ+ï�÷�ð3ù�ó�ð�ôÄð�ü�ï�ñ�óÄü-ü�ëaöpò=ï	õ}ökï
ë�û,õþí�ñ�ë}ï¦ð�ó�ö & - # ��- " �M0 % �M0 ß�' �Ç�É÷�ð�ü�ëaì?ì&ë�ö<õ�ò�ò=óÄýaö�ì?ð�ö¶ï@ë�û�í�ñ�ë}ï¦ð�ó�ö<ù�óÄð�ôÄð�ü1ï¦ñ=óÄü
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ï�ëþù�óÄð�ôÄð�ü1ï¦ñ=óÄü0ò=÷�óÄð�ôÄù�ó�ö�ýÛõ}ö�ù<í�ñ�ë�ï�ð�ó�öxñ�ð�ë�ñ�ý¶õ�öpógEsõuï¦óÄë�ö��»�É÷�ð3ü�ëaö�ò�ó�ò=ï�ð�ö¶ï�ï¦ñ�ð�õ}ï¦ì?ð�ö¶ï
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 # ��ó�ï�÷ ò�ð�
@kî�ð�ö�ü�ð6KB P Å�`T � e � ú�ëaî�ö�ù&ï¦ë�ï�÷�ðÀñ=óÄýaó�ù�í�ñ�ë�ï�ð�ó�ö!;�
 +e6f ó�öL�Ðõ}ï¦ð�ñ�V¯��üsõ}ô�I}ì?ëaô Y �rV"û�ëañK:u f õ�ö�ù ? f Tþüsõ�ô�ü�î�ôÄõ}ï¦ó�ëaö�ò�� ® á Ò ° ß � ® ÐX×Sd ° #$% Y
êÐ÷×õ}ñ�ýaó�ö�ý�ò=ï�ð�í�ò kdm���	 4 �� 5 kdm
����1� knm
	�������T ��? K:u f ? f T T ��? K:u f ? f T
ß �e6 4B� + 0 4�� ß - ß�% �N-$3 
O0/� 4 # + �N0$3 + �N-¢1 1�� 1 #+ �e6:9 ß 1B� " - ß 4��,0C1 ß�" � +" 
 + -�� 3 + 
Å4�� 3 " 
O3/� ß 4 
î0:�N-$--/�e6:9�9 ß 3�� 1$1 +% � 1 % +�ß �N3 # 
 +% � 4$1 
î0:� +�% 
 % � + 1 % � " -0:�e6:9�9=< +" � + 4 +" �,0C4 - % � 4�0 
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 ß 1B� - ß 
 ß 1�� ß�ß 
 ß -/� # 01��e6:9�9=<�> -$3�� ß�" - # �N30 -$3/� 4 % 
91�0/� 1 % 
 ß�# � - ß 
 ß 1�� # 3 
 ß 4�� #$%3/�e6:9�9=<�>�@ Ò 0 ß �N0 ß - # �N3 ß - " � %pß 
O0 " �N0C4 
 # � % 3 
 ßA% � # 3 
 ß�% �,0¢34��e6:9�9=<�>�@ ÒPABÒ 0$0/� %$" 0 ß �N- " 0 % � ß 1 
91 " � 3 # 
 ß 1B� 1 " 
 ßA# � +�" 
 ß�" � 1-# �e6:9�9=<�>�@ ÒPABÒ C 1�0/�N0C4 13/� ß 1 1-/� 1$1 
 #pß � % - 
 + 3�� 13 
 + 0:� ## 
 + 4��,0 #" �e6:9�9=<�>�@ A C 1-�� %$" 4 " �,0 " 3 # � "¢+ 
 " 0/� 3$- 
O0 ß � 1�0 
 ß 1�� ß 0 
 + 1�� 4 ß
ß�% �76 þ 9�9=<�>0@ A C ÿ ß 3 + �N3¢4 ß 4�0:� +�ß ß�" -/� #$% 
 ß 0 % � "pß +`ß � 4�3 -$-/�N- % 1 + � #$"
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�7õ�ú�ô�ð�3/ª��É÷�ðJü�î�ì,î�ôÎõ}ï�ó�ø�ð�T ��? üsõ�ô�ü�î�ôÄõ}ï¦ð�ùBï¦ë�ï¦õ�ôaü	÷×õ}ñ�ýaó�ö�ýQû�ñ�ð�ðhð�ö�ð�ñ=ýaóÄð�ò�ë�û�ï�÷�ð)\�a.�Î
# ��ó�ï�÷ ò=ð�@kî�ð�ö�ü�ð!K� P Å�UT � e � úzëaîpö�ù�ï�ë@ï�÷�ð�ñ�ó�ýaóÄù õ�öpùi}×ð7��óÄú�ô�ð�í�ñ�ë�ï�ð�ó�öv;M
 +e6f óÄö�Ðõ}ï¦ð�ñpVl��ü�õ�ô�Iuì&ëaô Y �
êÐ÷�õ�ñ�ýaó�ö�ý�ò=ï�ð�í�ò kdm �L��1����y�óÄýaó�ù T$ô�ð���óÄú�ô�ð
ß �D6 
Å3/� + 4�8 % � % 4 
 + � +# 8 % � ß 4+ �D6f9 
 +$+ � #$% 8 % � ßaß 
Å3/�N-¢1�8 % � + 0-/�D6f9�9 
 + 0:� " 3Q8 % � ßaß 
 ßaß � + 1�8 % � +#0:�D6f9�9=< 
î0 " �,0 + 8 % � +$+ 
 +# � 4�0U8 % �N- #1��D6f9�9=<�> 
Å1 " � 1 " 8 % � + 4 
Å-$3/� 4 # 8 % �,0¢-3/�D6f9�9=<�>0@ Ò 
Å1$1��N- ß 8 % � +# 
Å-0:�N3¢1�8 % �,0$04��D6f9�9=<�>0@ ÒBABÒ 
O3 " � " 0U8 % �N- % 
O0¢3/� 1 " 8 % �,0 "# �D6f9�9=<�>0@ ÒBABÒ C 
 # 4�� ß�# 8 % �N-$- 
91$4��,0¢-Q8 % � 1 +" �D6f9�9=<�>0@ A C 
 +�%$% � 4$4�8 % � 4�0 
 ß�# -/� +" 8 ß �N- ß
ßA% �D6Cþg9;9=<�>0@ A C ÿ 
 + 3 ß � +�ß 8 % � #$% 
O- +# � 4$4�8 ß � 4 #
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