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The unified third generation Yukawa coupling λ(MG)
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Ç�¸'»Ï¸�µ�Å
¸�»8½�¸�µ.¶MÇ<ë
Å8Ð�º�»8ë
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Ç=Ü$Å�½�Å8Ë'¸éË�º�Ê$¼AÅ8Ä�½�»8Ç�ÐmÅ
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Ñ·AÍ�¹0¶=·tq+Ó�¸�µ.¶UË�ºvÐ2ÍAÄvÅ
¸�º�»$¼ Ë'¸'¶>À�Ü'q�ÍA¸ÎÅ8ÄvË'»W¸�µ.¶Ù»eqp�<¶=¹0¸�Ë�¹0»$Ð�ºv¼.ÊØ»$ÍA¸Î½�Ç�»$Ð ¸�µ.¶Ç�¶=¹0»$¼�Ë'¸'Ç�ÍA¹0¸�º�»$¼6ÀAÇ�»�¹0¶=·AÍ.Ç�¶8×´7µ.¶ÎÐ|»�·AÍAÄkÅ
Ç�º�¸�ÓU»8½;¸�µ.¶@Å8ÄvÊ8»8Ç�º�¸�µAÐmË�Ç�¶>ÝA¶=¹0¸�ËÒº�¸�Ë�¶=Ä�½Ïºv¼Ã¸'»ÙÅUË'¸'Ç�Í�¹0¸�Í.Ç�¶=·G·AÅ
¸�ÅÐ|»�·.¶=Ä¿ºvÐ|À�Ä�¶=Ð|¶=¼Ã¸'¶=·ÙÅ8Ë�µAº�¶>Ç�Å
Ç�¹"µAºv¹>Å8ÄÛ½1»$Äk·.¶>Ç�Ë>×÷vM¼UÀ�Å
Ç�¸�ºv¹>ÍAÄvÅ
Ç=Ü_¸�µ.¶ ¾¿½�½�´ô¶=¼ÃÆ�º�ÑÇ�»$¼�Ð|¶=¼Ú¸>Ü�»6�_¶>Ç�Ë�¸�µA¶2¸'»+»$Ä¿»8½ê¸�µ.¶k¾Ï½�½É´ì½1»$Äk·.¶>Ç�Ë>Ü_Ì7µAºk¹�µU¹>Å8¼ ¹0»$¼Ã¸�Å8ºv¼�Å8¼ÚÓÙë�ºv¼A·»8½í»eqp�'¶=¹0¸�Ë>Ü ¹>Å8¼lºv¼A¹>ÄvÍ�·.¶Ò»8¸�µ.¶>Ç�½�»$Äv·.¶>Ç"Ë>ÜÛ¶>¸�¹
×�ÜéÅ8¼�·WÅ8ÄvÄv»3Ì ¶=Å8Ë�ÓØÅ8¹>¹0¶=Ë�Ë2¶=º�¸�µ.¶>Ç7qÃÓÀAÇ�»8Ê8Ç�Å8Ð »8Ç'q+ÓÎ¸�µA¶�¾¿½�½É´ qAÇ�»3Ì7Ë'¶>Ç3×´7µ.¶DÐ�Å8ºv¼¥Å8·.Æ
Å8¼Ã¸�Å
Ê8¶8ÜA»8½z¾Ï½�½É´a½1»$Äv·A¶>Ç�Ë¡ºvË ¸�µ�Å
¸í¸�µ.¶>ÓÎÅ
Ç�¶É»8Ç�Ê$Å8¼�º��>¶=·�ºv¼Î¸�Ìê»ÐmÅ8ºk¼�¹>Å
¸'¶>Ê8»8Ç�º�¶=Ë>5

Ñ@·AÅ
¸�Å|½�»$Äv·.¶>Ç�Ëm�
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Â¿º�Ê$Í.Ç�¶¯�.×'&/5+&îOP;�C1E�NZEwL>@6?�CR;�H�K NÙH;1»S^N 1PH[;g(
Ñ�¸�Å8Ë'ë¥½1»$Äk·.¶>Ç�Ë>×
´Ïµ.¶tC1E�NZEdL�@�?�CR;>H·K%Ü8Ì7µ.»$Ë'¶ ¸�µ.¶ Ë'¸'Ç�Í�¹0¸�Í.Ç�¶ ºvË�Ë�µ.»3Ì;¼�ºv¼¯��Ê.×��.×'&+Ü
¹0»$¼Ã¸�Å8ºv¼2¹0»$¼AË'¸�Å8¼Ã¸·�Å
¸�ÅmÅ8¼A·6¶>Æ8¶=¼Ã¸;·�Å
¸�Å�× è ¶2¹>Å8¼£Ë'¶>¶�Å8ËÏ¸�µ.¶=Ë'¶2¹0»$¼Ú¸�Å8ºk¼6¸�µ.¶�Ç"ÍA¼6Ë�ÍIq.ÁÚ½1»$Äv·A¶>Ç=Ü�¸�µAÅ
¸>Üºv¸�Ë'¶=Ä�½MÜ�¹0»$¼Ã¸�Å8ºv¼AË;Å8¼6¶>Æ8¶=¼Ã¸;Ë�Í
q�ÁÚ½1»$Äk·.¶>Çí½1»8Ç7¶=Å8¹�µ£¶>Æ8¶=¼Ú¸D¹0»$ÄvÄ�¶=¹0¸'¶=·oºk¼�¸�µ.¶�Ç�Í�¼�×é´Ïµ.¶¶>Æ8¶=¼Ã¸7½�»$Äv·.¶>ÇÏ¹0»$¼Ã¸�Å8ºv¼AË7º�¸�Ë'¶=Ä�½s¸�µ.¶�½�»$ÄvÄ�»3Ì;ºv¼.ÊÒë+ºk¼A·¥»8½s·�Å
¸�ÅP5
Ñ�Ç�Å=Ìô·AÅ
¸�Å|½�»$Äv·.¶>ÇZ�
Ñ�Ç�¶=¹0»$¼AË'¸'Ç"ÍA¹0¸'¶=·o·AÅ
¸�Åm½1»$Äv·A¶>ÇZ�
ÑÎÅ8¼o¶0Þ�¸'Ç�ÅÎ½1»$Äk·.¶>Ç;Ì;º�¸�µ6ë�ºv¼.¶=ÐmÅ
¸�ºk¹>Ë;Å8¼A·£»8¸�µ.¶>ÇD¸'Ç�Å8¹�ë£Ç�¶>½�¶>Ç�¶=¼A¹0¶=Ë>Ü_ºv¼Ù¹>Å8Ë'¶�»8½Ö6»$¼Ã¸'¶ÛvíÅ
Ç�Ä�»|·AÅ
¸�Å�×

´7µAºvË@·AÅ
¸�ÅlË'¸'Ç�ÍA¹0¸�Í.Ç�¶ÙºvË¥Ë�µ�Å
Ç�¶=·ÜqÃÓaÅ8ÄvÄÉË�ÍIq�·.¶>¸'¶=¹0¸'»8Ç�Ë>ÜDºî×�¶8×bÅ8ÄvÄÉ·AÅ
¸�Ål½�»$Äv·.¶>Ç¥ºvË»8Ç�Ê$Å8¼Aº��>¶=·6Å8Ë;Ë�ÍIq�ÁÚ½�»$Äv·.¶>Ç�Ë¡¹0»8Ç�Ç�¶=Ë'À_»$¼A·Aºv¼.Ê2¸'»�¸�µA¶�·Aº��_¶>Ç�¶=¼Ú¸ÏË�ÍIq�·.¶>¸'¶=¹0¸'»8Ç�Ë>×´Ïµ.¶�NZEbKG��L�@6?�CR;>H·K�¹0»$¼Ú¸�Å8ºk¼ ¸�µ.¶�Å8¹0¸�ºv»$¼AË>Ü�»8Ç�¸�µ.¶�Ð|¶>¸�µ.»�·AË>Ü�¸�µAÅ
¸�¹>Å8¼xq_¶|À_¶>Ç'Ñ½�»8Ç�Ð|¶=·¥»$¼o¸�µ.¶�·AÅ
¸�Å+q+Ó¥¸�µ.¶�·.¶>¸'¶=¹0¸'»8ÇÉÐ|»�·AÍAÄ�¶=Ë>× ´ÏµA¶�ÐmÅ8ºv¼¥¸�Å8Ë'ë�Ë7Å
Ç�¶�5
Ñ{9¿;TSB@69»K�NÙH�1ÉS�NÙDF@69É5;º�¸ÏÀ_¶>Ç�½�»8Ç�ÐmËÏ¸�µA¶�Ç�¶=¹0»$¼AË�¸'Ç�ÍA¹0¸�º�»$¼o»8½ ¸�µ.¶�Ë�Í
qÔ¶>Æ8¶=¼Ã¸;ºk¼�¸�µ.¶Ë'À_¶=¹>º���¹ÉË�ÍIq�·.¶>¸'¶=¹0¸'»8Ç3×
Ñ�R8E�NZE�� 1ÉE6? DÙNÙU�\	@69ÉDÙNZ@6H 5êº�¸Ï¹"µ.¶=¹�ë�ËD¸�µ.¶��+ÍAÅ8Ävº�¸ZÓÎ»8½¿¸�µ.¶�Ë�ÍIq_¶>Æ8¶=¼Ú¸�qÃÓ�Å|½9Å8Ë'¸Ç�¶=¹0»$¼AË'¸'Ç"ÍA¹0¸�º�»$¼ÒÅ8¼A·Òº�¸���ÄvÄvË�¸�µ.¶íµAºvË'¸'»8Ê8Ç"Å8ÐmËs¸�µAÅ
¸ Å
Ç�¶¡À�Å
Ç�¸¿»8½�¸�µ.¶¡¶>Æ8¶=¼Ã¸éÅ8¼A·¹>Å8¼«qÔ¶¡Å8¹>¹0¶=Ë�Ë'¶=·|Å
¸ Å8¼ÃÓ�Ë'¸�Å
Ê8¶í»8½A¸�µA¶ê·AÅ
¸�ÅÉ·AÅ
¸�Å
Ý�»3Ì�½�»8Ç��+ÍAÅ8Ävºv¸�Ó�Å8Ë�Ë�ÍAÇ�Å8¼A¹0¶8×
ÑÃ'�E6? D_*>HIE�NÙDF@69É5sÀAÇ�»�¹0¶=Ë�Ë'¶=Ë�¸�µ.¶ Ë�ÍIq�·.¶>¸'¶=¹0¸'»8Ç"Ë�·AÅ
¸�Åí¸'»;¶0Þ+¸'Ç�Å8¹0¸s¹>Å8Ävº�qAÇ"Å
¸�º�»$¼�¹0»$¼�ÑË'¸�Å8¼Ã¸�ËÏ¸'»�q_¶�ÍAË'¶=·�ºk¼6Ë�ÍIq�Ë�¶��ÃÍ.¶=¼Ã¸¡Ç�¶=¹0»$¼AË'¸'Ç"ÍA¹0¸�º�»$¼AËí»8Ç;Ð|»$¼Aº�¸'»8Ç�ºk¼.ÊÒ¸�Å8Ë'ë+Ë
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Â¿º�Ê$Í.Ç�¶¯�.×'r/5-�wHIS>ORDÙNÅ;TS�N 1PHT;�@IL�N�OP;�K D¥JÛ1P?�E�NÙDÙ@�9�K NÅ;ÛA]D�9
\	;ZG�9Ï@�@�N=(
Ñ"�w? D�G�9YJ ;>9YNÙ5Ò¹0»$Ð|À�Í.¸'¶=Ë�¸�µ.¶ÎÅ8Äkº�Ê$¼AÐ|¶=¼Ã¸�¹0»$¼AË'¸�Å8¼Ã¸2½1»8Ç�¸�µ.¶�À�Å
Ç�¸�ºv¹>ÍAÄvÅ
Ç�Ë�ÍIq.Ñ·.¶>¸'¶=¹0¸'»8Ç=×
Ñ &»H D�G�G3;>HB5íº�¸7Å8ÄkÄ�»3Ì7Ë7¸�µ.¶ÒË�ºvÐ2ÍAÄvÅ
¸�º�»$¼�»8½ ¸�µA¶�Ë�º�Ê$¼�Å8ÄvËíÀAÇ�»�·AÍA¹0¶=·oºv¼6¶=Å8¹"µÙË�ÍIq.Ñ·.¶>¸'¶=¹0¸'»8Ç�ËÏ½�»8Ç7¸�µA¶�¸'Ç�º�Ê8Ê8¶>Ç;Ë�Ó+Ë'¸'¶=Ð6×
´7µ.¶�¹0»+»8Ç�·Aºv¼�Å
¸�º�»$¼o»8½ ¸�µ.¶�Æ
Å
Ç�º�»$Í�Ë7¸�Å8Ë'ë�ËÉÅ8¼A·£¸�µ.¶2Ð�Å8¼AÅ
Ê8¶=Ð|¶=¼Ã¸�»8½é¸�µ.¶Ò·AÅ
¸�ÅºvË¡À_¶>Ç�½�»8Ç�Ð|¶=·{q+Ó@¸�µ.¶«9�1P9/\]E69<E�G3;>H:»eqp�'¶=¹0¸>×

.2ö<õ ��ýG~\á������_ý·¸;ÿ ý"ÿ � �L�¤þp¸�¸-�
´ÏµA¶�Ë�ºvÐ2ÍAÄvÅ
¸�º�»$¼�ºv¼£Ö6¶>Ê1¾7»Ã»8¸É¹0»$¼AË�ºvË�¸�Ëí»8½¿¸�µ.¶�¶>Æ8¶=¼Ã¸2ß�À�µÃÓ�Ë�ºv¹>Ë"çêÊ8¶=¼A¶>Ç�Å
¸�º�»$¼�Ü�À�Å
Ç'Ñ¸�ºv¹>Äv¶�¸'Ç�Å8¼AË'À_»8Ç�¸mÅ8¼A· ·.¶>¸�Å8ºvÄ�¶=·�·.¶>¸'¶=¹0¸'»8ÇÎÇ�¶=Ë'À_»$¼AË'¶6Ë�ºvÐ2ÍAÄvÅ
¸�ºv»$¼�×ÇvM¸�Ë�ÐmÅ8ºv¼�¹0»$Ð|ÑÀ_»$¼.¶=¼Ã¸�Ë;Å
Ç�¶�¸�µ.¶2ÈÉº�Ç�¸�ÍAÅ8ÄsÖ6»$¼Ã¸'¶Bv¡Å
Ç�Ä�».ÜÔ¸�µ.¶�·A¶>¸'¶=¹0¸'»8Ç�¹>ÄvÅ8Ë�Ë'¶=Ë>Ü�¹0»$¼Ã¸�Å8ºv¼Aºv¼AÊÎ¹0»�·.¶Ë'À_¶=¹>ºvÅ8Äkº��>¶=·Ò½1»8Ç:¶0Þ+À_¶>Ç�ºkÐ|¶=¼Ú¸éÅ8¼�·�Å�Ë'¶>¸:»8½�¹0»$ÄvÄvÅ0q_»8Ç�Å
¸�ºv¼AÊ�¹>ÄvÅ8Ë�Ë'¶=Ë ½1»8Ç:À�Å
Ç�¸�ºv¹>Ä�¶ÏË�ºvÐÒÑÍAÄkÅ
¸�º�»$¼�×	y�Ë�¹�µ.¶=Ð�Å
¸�ºv¹êÆ+º�¶>Ìl»8½A¸�µA¶¡Öo¶>Ê1¾Ï»+»8¸éË�ºvÐ2ÍAÄvÅ
¸�º�»$¼2Ë'¸'¶>À|ºvËsË�µ.»�Ì7¼Òºv¼���Ê.×��.×'r´7µ.¶êÐ�Å8ºv¼�Ðm»+·AÍ�Ä�¶8Ü8Õ.´ �J� ¾�Ü
ÀAÇ�»3Æ�ºv·.¶=ËÛ¸�µ.¶íºv¼Ã¸'¶>Ç�½9Å8¹0¶¡¹>ÄkÅ8Ë�Ë'¶=Ës½1»8Ç¿¸�µ.¶í·.¶>¸'¶=¹0¸'»8Ç·.¶=Ë�¹0Ç�º�ÀA¸�º�»$¼ÒÅ8¼A·|·�Å
¸�Å�Ë'¸'Ç�ÍA¹0¸�Í.Ç�¶=Ë>×�vZ¸éÅ8ÄvË�»�ÀAÇ�»3Æ�ºv·.¶=Ës¸�µ.¶íÇ"ÍA¼|Ë'¸'¶>¶>Ç�ºv¼AÊ�½�ÍA¼�¹0¸�º�»$¼AÅ8Ä�Ñº�¸ZÓ|Å8¼A·�º�¸ Ê$º�Æ8¶=Ë:Å8¹>¹0¶=Ë�Ë ¸'»2¸�µ.¶7¹0»$ÄvÄv¶=¹0¸�º�»$¼mÊ8¶=¼.¶>Ç"Å
¸'¶=·ÎÀ�Å
Ç�¸�ºv¹>Ä�¶=Ë Ì;µ.¶=¼mÇ�¶��+ÍAº�Ç�¶=·ÛqÃÓ¸�µ.¶|ÈÉº�Ç�¸�Í�Å8ÄéÖ vD×Û´Ïµ.¶|Ç�ÍA¼�Ë�¸'¶>¶>Ç�ºv¼.Êo¹0»$Ð�Ð�ÍA¼�ºv¹>Å
¸'¶=Ë�Ì7ºv¸�µU¸�µ.¶m¶>Æ8¶=¼Ã¸�Ê8¶=¼.¶>Ç�Å
¸'»8ÇÐ|»�·AÍAÄv¶:Æ�ºvÅÉ¸�µ.¶7ºk¼Ú¸'¶>Ç�½9Å8¹0¶7¹>ÄvÅ8Ë�Ë��	��

������������������ÜÃÌ7ºv¸�µÒ¸�µ.¶7Ë'À_¶=¹>º���¹¡·.¶>¸'¶=¹0¸'»8Ç¡Ð|»�·�ÑÍAÄv¶=ËÏÆ�ºvÅm¸�µ.¶��	��
�������������� �é¹>ÄvÅ8Ë�Ë>Ü�Å8¼A·£Ì7º�¸�µo¸�µ.¶2¸'Ç�Å8¼AË'À_»8Ç�¸;Ö v�Æ+ºkÅm¸�µ.¶2ÈDºvÇ�¸�ÍAÅ8ÄÖ vzÐmÅ8ºv¼�ºk¼Ú¸'¶>Ç�½9Å8¹0¶�¹>ÄvÅ8Ë�Ë>Ü�!#"%$&�'�)(*�,+&�.-¿×´7µ.¶;ÍAË�¶>Ç:¹0»�·.¶DºkË Ë'¸'Ç�Í�¹0¸�Í.Ç�¶=·@Å8¹>¹0»8Ç�·Aºv¼.Ê�¸'»�¸�µA¶D·Aº��Ô¶>Ç�¶=¼Ã¸ Ë�Í
q�ÁÃ·.¶>¸'¶=¹0¸'»8Ç=Ü�¸�Å
ëÃÑºv¼AÊ2ºv¼Ã¸'»|Å8¹>¹0»$ÍA¼Ã¸í¸�µAÅ
¸ÏÅ8¼ÚÓ@·.¶>À_¶=¼A·.¶=¼A¹0¶8q_¶>¸�Ìê¶>¶=¼6Ë�ÍIq.ÁÃ·.¶>¸'¶=¹0¸'»8Ç7Ð|»�·AÍAÄ�¶=ËêºvËê½�»8Ç'Ñq�ºk·A·.¶=¼�×
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Â¿º�Ê$Í.Ç�¶¯�.×��»5Û&îOP;�ÈîD¥H�N 1ÉE6?<\	@69YNÅ;�'�E6H ?�@ C3; KBD�G�9�(
�Mã¥â�ãÅä ���Mç43	éZæ�ë)��¸Óüu�sÀ
´7µ.¶Ù¹0»$¼�¹0¶>ÀA¸�»8½�ÈÉº�Ç�¸�ÍAÅ8Ä�Öo»$¼Ú¸'¶ víÅ
Ç�Ä�» ß�ÈÉÖ vÏç@µAÅ8Ë{q_¶>¶=¼z·.¶>Æ8¶=Ä�»8À_¶=·ÜqÃÓ ¸�µ.¶yD¾Âvªv � Õ+»8½�¸�Ì¡Å
Ç�¶�ÀAÇ�»��'¶=¹0¸ _ à�à6a_¸'»ÒÅ8ÄkÄ�»3Ì ·Aº��_¶>Ç�¶=¼Ã¸¡Öo»$¼Ã¸'¶7v¡Å
Ç�Ä�»2Ë�ºvÐ2ÍAÄvÅ
¸�º�»$¼ÎÀAÇ�»
ÑÊ8Ç"Å8ÐmË7¸'»¥Ç�Í�¼6Ì7º�¸�µA»$Í.¸;¹"µAÅ8¼.Ê$ºv¼.ÊÎ¸�µ.¶ÒÍAË'¶>ÇÉ¹0»+·.¶8Ü�Ë�Í�¹�µÙÅ8Ë;Ê8¶>»$Ðm¶>¸'Ç�Ó£·.¶>��¼Aº�¸�º�»$¼�Ü¸�µA¶Ò·A¶>¸'¶=¹0¸'»8Ç�Ç�¶=Ë'À_»$¼AË'¶Ò¶=Ð2ÍAÄvÅ
¸�º�»$¼Ù»8Ç�ºv¼AÀ�Í.¸;Å8¼�·U»$Í.¸'À�Í.¸É½�»8Ç�ÐmÅ
¸�Ë>×÷vM¼Ù¸�µAºvËDÌ¡Å=Óºv¸;ºvË7ÀÔ»$Ë�Ë�º�q�Ä�¶�¸'»¥¹0»$Ð|À�Äv¶>¸'¶=Ä�Ó6·.¶=¹0»$Í.À�Äv¶�¸�µ.¶2ÍAË'¶>ÇÉ¹0»+·.¶2½�Ç�»$Ð ¸�µ.¶Ò¹0»$¼A¹0Ç�¶>¸'¶mÖo»$¼�Ñ¸'¶\víÅ
Ç�Ä�».×�yôÊ8Ç�¶=Å
¸7Å8·.Æ
Å8¼Ú¸�Å
Ê8¶2ºvË¡¸�µAÅ
¸í¸�µ.¶�Ê8¶>»$Ðm¶>¸'Ç�Ó�¹>Å8¼zq_¶�·.¶=Ë�¹0Ç�º�q_¶=·¥ºv¼A·A¶>ÀÔ¶=¼.Ñ·A¶=¼Ú¸�Ä�Ó¥½�Ç�»$Ð ¸�µA¶�¸'Ç�Å8¼�Ë'À_»8Ç�¸;Ö v5Å8¼A·£ÍAË'¶=·£Å8ÄvË'»�½�»8ÇDÇ�¶=¹0»$¼AË'¸'Ç�Í�¹0¸�º�»$¼oÅ8¼A·£Æ�ºvË�ÍAÅ8Ä�Ñº$�=Å
¸�º�»$¼�À�Í.Ç�ÀÔ»$Ë�¶=Ë>×´Ïµ.¶7È�Ö vaË'¸'Ç�ÍA¹0¸�Í.Ç�¶8Ü+Ë�µA»3Ì7¼¥ºv¼��AÊ.×��.×��.ÜAºvË5q�Å8Ë'¶=·@»$¼@¸�µ.¶5!#"%$&�'�6(��,+&�.-87,!#"�$9�;:
�)(*�,+<�.->=@?,? +A$ �B���C$ �
�|Å8¼A·D!#"%$&�'�)(*�,+&�.-FE
�G����H�¹>ÄvÅ8Ë�Ë'¶=Ë�·A¶>��¼.¶=·UÅ8Ë�Å¥Ê8¶=¼.¶>Ç�Å8Äkº��=Å
¸�º�»$¼»8½duD¶=Å8¼Ã¸·r|½9ÍA¼A¹0¸�º�»$¼�ËíÅ8¼A·6ºv¼Ã¸'¶>Ê8Ç�Å
¸'¶=·oºk¼¥¸�µ.¶�¾¿½�½É´ ½�Ç�Å8Ð|¶>Ìê»8Ç�ëÔ×´Ïµ.¶I!#"�$9�'�)(*�,+&�.-Ù¹>ÄvÅ8Ë�ËÏ¹0»$¼Ã¸�Å8ºv¼AË

ÑÎÐ|¶>¸�µ.»�·AËí½�»8Ç'q�ÍAºkÄv·Aºv¼.Ê�Å8¼A·6Å8¹>¹0¶=Ë�Ë�ºk¼.ÊmÊ8¶>»$Ð|¶>¸'Ç�Ó��
ÑÎÐ|¶>¸�µ.»�·AËí½�»8Ç7Å8¹>¹0¶=Ë�Ë�ºk¼.Ê�ÐmÅ
¸'¶>Ç�ºkÅ8ÄvËm�
ÑÎÐ|¶>¸�µ.»�·AËí½�»8Ç7Ë'¶>¸'¸�ºv¼AÊ|À�µÚÓ�Ë�ºv¹>Ë¡À�Ç�»+¹0¶=Ë�Ë'¶=Ëm�
ÑÎÐ|¶>¸�µ.»�·AËí½�»8Ç7Å8¹>¹0¶=Ë�Ë�ºk¼.Êm¸'Ç�Å8¼AË�ÀÔ»8Ç�¸'¶=·¥À�Å
Ç�¸�ºv¹>Ä�¶e�
ÑÎÐ|¶>¸�µ.»�·AËí½�»8ÇÏÇ�ÍA¼�¹0»$¼Ã¸'Ç�»$Äî×
´Ïµ.¶J!#"�$9�'�)(*�,+&�.-K=@?,? +L$ �B���C$ �
�m¹>ÄvÅ8Ë�Ë�¹0»$¼Ã¸�Å8ºv¼AË�¸�µ.¶�Å8¹0¸�º�»$¼�Ë@ß9ºvÐmÀ�Ä�¶=Ð|¶=¼Ã¸'¶=· qÃÓ¸�µA¶�ÍAË'¶>Ç%ç:¸�µAÅ
¸;¹>Å8¼zq_¶�À_¶>Ç�½1»8Ç"Ð|¶=·¥·AÍ.Ç�ºv¼AÊ2¸�µA¶�Ë�ºvÐ2ÍAÄvÅ
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è.üqðUý�÷�ð/õà�Ñð/è.Ø	è.Ø'Ö�ò�Õ£Ö4�Sü�ðUñ�÷b×/ý�é0è.Ø'Ö!õøðUóqó�ð��büqý'údØ�ü�è.÷�þ�è.ØSñ�÷�é'Ö � üqé�üAý'ú8�bØ'Ö�è.Ø'Ö�Õ�èÙð
è.× � Ö!ð/Õ�Õ.Ö,8ÙÖ � èbü�è49

Ë�Ø'Ö � Õ£ü�èÙÖ�Õ£ü�ðUý¡üq÷�×%ò�ò�óqüqÖ2édðUý¡è.Ø'Ö�Ø�ü�è.÷�÷ÙÖ�­Sñ'Ö2ý � Ö � ×/óqóqüqý'ú!è.Ø'Ö�ö_Ö�è.Ø'ð�é�Þ?����Ñ%Û�å�E
å_
 æ�.C9

�à?srâ?q> ��DFE²^ÇE�O/DFK��Ò�&�e��·C�CÓ?�C���HÔA�����Y���

ËbØ'Ö=óq×/÷.è�ö_Ö�è.Ø�ðSé � ×/óqó�Ö2é��ÑÖ�õsð/Õ£Ö=èÙð_÷ÙèÙð/Õ.ÖÌè.Ø'Ö�Õ.Ö � ðUý�÷.èÙÕ£ñ � èÙÖ2é}é�×%è.×�üqý
è.Ø'ÖÌðUñ'èÙò�ñ'è
7 ó�Ö/þ*üq÷�è.Ø'Ö8#Mç-, � k�FH,%ç-,Y��Û�æ,Û%çAå�ö_Ö�è.Ø'ð�é*þ*è.Ø�×%è�òÑÖ�Õ.õøð/Õ£öd÷=�Ñð/è.Ø*þ*è.Ø'Ö � ×/ó � ñ�óq×%è.üqðUý	ð/õ
ò�ñ'Õ.Ö2ó�ô[ú/Ö�ðUö_Ö�èÙÕ£ü � ×/óMò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷Ìð/õ@è.Ø�Ö!èÙÕ£× � � þ¨óAü � Ö��ÑÖ2ý�é�üAý'údÕ£×/é�üAñ�÷b×/ý�é � ñ'Õ��%× |
è.ñ�Õ.Ö � Ö2ýRèÙÖ�Õ2þ�×/ý�étè.Ø�Ö}Ö2÷Ùè.üqöd×%èÙÖ�ð/õ�è.Ø'Ö � üqý'Ö�è.ü � ò�×%Õ{×/ö_Ö�èÙÖ�Õ£÷d×/÷.÷.ð � üq×%èÙÖ2é èÙð�è.Ø'Ö
èÙÕ{× ��� ÷ÙÖ�úUödÖ2ýRè�þ�óqü � ÖÂ��ü�úUØRè¡é�ü�Õ.Ö � è.üqðUý ×/ý�é&ö_ðUö_Ö2ý$è.ñ�ö è.Ø�×%è¡×%Õ£Öuñ�÷.Ö2é �Sô²è.Ø'Ö
èÙÕ{× ���«7 èÙè.üqý'úd÷.èÙÖ�ò¨þ�×/÷�üqóAóqñ�÷ÙèÙÕ£×%èÙÖ2é[üqý[è.Ø�Ö�ý'Ö_��è � Ø�×%ò�èÙÖ�Õ�9

Ë�Ø'Ö�ú/Ö�ðUö_Ö�èÙÕ£ü � ×/ó�ò�×%Õ{×/ö_Ö�èÙÖ�Õ£÷â×%Õ.Ö�ñ�÷ÙÖ2éhèÙð�óq×%�ÑÖ2óUè.Ø'Ö�Ø�üqèM÷ÙÖ�­Sñ'Ö2ý � Ö2÷à÷.×%è.üA÷Ùõsô�üqý'ú
è.Ø�Ö � ðUýC�/Ö_�'ü�èCô�Õ.Ö�­Sñ�ü�Õ.Ö2ödÖ2ýRè�þ=�$ôÇè.Ø'Ö2ü�Õ}Õ.ðSð/è}ö_Ö2×/ýY÷�­Sñ�×%Õ.Ö/þI�bØ�üqó�Öuè.Ø'Ö � üqý'Ö�è.ü �
ò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷ � Ø�×%Õ£× � èÙÖ�Õ£ü�{�Ö�è.Ø�Ö�èÙÕ{× ��� ÷ÙÖ�úUö_Ö2ý$è.÷@×/÷.÷Ùð � üq×%èÙÖ2é�èÙð�Ö2× � Ø
Ø�ü�èâ÷ÙÖ�­$ñ�Ö2ý � Ö2÷49

;,ý0ò�×%Õ.è.ü � ñ�óA×%Õ2þ'èÙð � ×/ó � ñ�óq×%èÙÖ�è.Ø'Ö!�ÑÖ2ý�é�üqý'ú�Õ£×/é�üqñ�÷�þ'è.Ø'Ö!ò�×%Õ.è.ü � óqÖaèÙÕ£×�8ÙÖ � èÙð/Õ.ô0üqý
è.Ø�Ö	÷ÙòÑÖ � èÙÕ.ðUö_Ö�èÙÖ�Õ[üq÷�×%ò�ò�Õ.ð���üqö
×%èÙÖ2é*þ�üqý²è.Ø'Ö	èÙÕ£×/ý�÷v�/Ö�Õ£÷.Ö0ò�óq×/ý�Ö/þ&�=ü�è.Ø × � ü�Õ � ó�Ö�9
ËbØ'Ö�Õ.Ö�õøð/Õ.Ö/þmü�èaüq÷ÌòÑðU÷.÷£ü���ó�ÖhèÙð0é'Ö 7 ý�Ö_è.Ø'Ö � ü�Õ � ñ�ödõsÖ�Õ.Ö2ý � Ö � Ö2ýRèÙÖ�Õ!�$ôIè.Ø'Ö � Õ.ðU÷£÷.üqý'ú
òÑðUüqý$è�ð/õ@èa� ð}÷ÙèÙÕ{×/ü�úUØRèÌóqüqý�Ö2÷�þ�Ö2× � ØIòÑÖ�Õ.òÑÖ2ý�é�ü � ñ�óq×%Õ�èÙð[×
è.×/ý�ú/Ö2ýRè�óqüqý�Ö�é'Ö 7 ý'Ö2é0�$ô
èa� ðtØ�ü�è.÷�9���÷¡× öd×%èÙèÙÖ�Õ¡ð/õ�õø× � è�þ=ü�õÌè.Ø'Ö	é'Õ{ü�õsèdé�üq÷Ùè.×/ý � ÖÐ� Ö�Õ.Öuý'ð/è�×�9ÑÖ � èÙÖ2é&�$ô
ödÖ2×/÷.ñ'Õ.Ö2ö_Ö2ý$è�Ö�Õ.Õ.ð/Õ£÷2þ'è>��ð_è.×/ý'ú/Ö2ýRè=÷ÙèÙÕ£×/ü�úUØ$è�óqüqý'Ö2÷\��ðUñ�óqé¡�ÑÖÌ÷£ñ'� � ü�Ö2ý$è�èÙðdé'Ö 7 ý'Ö
Ö_�'× � è.ó�ô}è.Ø'Ö � ü�Õ � ñ�ödõsÖ�Õ.Ö2ý � Ö � Ö2ýRèÙÖ�Õ�9q}=ð���Ö4�/Ö�Õ2þ*üqý0Õ.Ö2×/ómóqüqõsÖ�è.Ø'Ö � Ö2ýRèÙÖ�ÕÌüq÷=é'Ö 7 ý'Ö2é
ñ�÷.üqý'ú�è.Ø�Ö¡ö_Ö2×/ýHð/õ=è.Ø'Ö¡é�üq÷ÙèÙÕ£ü���ñ'è.ü�ðUýIð/õ�è.Ø'Ö � Õ.ðU÷.÷£üqý'úuò)ðUüAýRè.÷hé'Ö 7 ý'Ö2é õsð/Õ�Ö2× � Ø
ò�×/ü�Õ�ð/õ�Ø�üqè.÷49W;�ýHè.Ø'Ö�÷.×/ö_Ö���×2ô/þ�è.Ø'Ö � ü�Õ � ñ�ö_õsÖ�Õ£Ö2ý � Ö[Õ£×/é�üqñ�÷�üq÷�é'Ö 7 ý'Ö2ét×/÷_è.Ø'Ö
×��/Ö�Õ£×%ú/Ö�ðUýHè.Ø'Ö}é�üq÷.è.×/ý � Ö2÷h�)Ö�èa� Ö�Ö2ýtè.Ø�Ö � Ö2ý$èÙÖ�Õ
×/ý�étØ�ü�è!òÑðUüqýRè.÷�9�;�ýH÷.ñ�ödöd×%Õ£ô
Ö2× � Øtð/õbè.Ø'Ö~ÕBÍ � ðUö!��üqý�×%è.ü�ðUý�÷!ð/õbè.×/ý'ú/Ö2ý$è.÷düq÷h×/÷.÷Ùð � üq×%èÙÖ2étèÙð�×Ié�üq÷ÙèÙÕ£üq��ñ'è.ü�ðUý�ð/õ
Ä`Ö�¤ Í�× ¤a¥§þGÄ`Ö�¤ ÍB× ¤a¥=×/ý�é�ØT9@Ë�Ø�Ö��ÑÖ2÷Ùè � ðUö!��üqý�×%è.ü�ðUý}üq÷�×/÷.÷.ñ�ödÖ2é[èÙðd�ÑÖ�è.Ø�Ö�ðUý'Ö(�bü�è.Ø
è.Ø�Öaödüqý�üqö
×/ó)÷.ò�Õ.Ö2×/éoÇ�ÙIXI�HÈ�ð/õà÷.ñ � Ø�é�üA÷ÙèÙÕ£ü���ñ�è.ü�ðUý�÷49
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Ë ü�úUñ'Õ£Ö=e�9uÞ2�@×YÈ<ß? và ¡�¡ /B¸��Y^�xz1V^��8r-1[y�á�âÃãYâ-äÊ�4]2t�//1s1�»�/2r-t ¸É]��I¹Yr-6-¸0rÃ1Â/Y��å_/Y[�^_1�6º�2t
r �_6
[
^�1ø1æ¸<('�`È\ß? và ¡�¡ �4]2t(¹Cr-6-¸T¿�^�1�]21CÁ�rÃ1CÁ«6�]$6-¹�^Z¸4/   ^56�t�/Y[��

Ë ð/Õ�è.Ø�Ö��ÑÖ2÷Ùè � ðUö!��üqý�×%è.ü�ðUý*þ�è.Ø�Ö � üqý'Ö�è.ü � ò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷�×%Õ.ÖhÖ2÷Ùè.üqöd×%èÙÖ2éuñ�÷.üqý�ú
×
×%ò�ò�Õ.ð��'üqöd×%èÙÖaóqüAý'Ö2×%Õ � ð/Õ.Õ.Ö2óq×%è.ü�ðUý�ð/��÷ÙÖ�Õ��/Ö2é}�ÑÖ�èa� Ö�Ö2ý0ú/Ö�ðUö_Ö�èÙÕ£ü � ò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷=×/ý�é
èÙÕ£× � � ò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷2þ�è.Ø�×%èq�büAóqó)�)Öaé�Ö2÷ � Õ£ü��ÑÖ2é[üqýuy{e�9çÌG9

g�ô � ×/óqóqüqý�ú�è.Ø'ÖdüAýRèÙÖ�Õ£ý�×/óâõøñ�ý � è.ü�ðUý�÷_ÚT���=Û2��æ{ãC��×/ý�éo+q�§Ü'á Ûhè.Ø'ÖdödðUö_Ö2ýRè.ñ�ö
×/ý�éÆ��ü�úUØRèaé�ü�Õ.Ö � è.ü�ðUýI×%Õ.ÖdÕ£Ö�è.ñ'Õ£ý'Ö2é*þ?�=Ø�üqó�Ö � ×/óqóqüqý�ú�è.Ø'Ö�ö_Ö�è.Ø'ð�é�÷Él'Û�æ�ÚT���=Û2�§æ<ãY�
×/ý�é~l�Û�æ*+Ê��Ü'á Û�è.Ø�Ö�ò�×%Õ£×/ö_Ö�èÙÖ�ÕI��×/óqñ�Ö2÷�×%Õ.Öa÷.×��/Ö2é	üqý[è.Ø�ÖaðUñ'èÙò�ñ'è 7 óqÖ�9

�(è*é �·û£�Iê�Ðqë6�ZìºêTí>û��>û�îIì¬Ò�ÐÊï*Ðqðñìâ�`ìzï?í

��÷Mé�üq÷ � ñ�÷.÷.Ö2éaüqý_y{e�9æÕ�9æÕSþSüqýað/Õ{é'Ö�ÕMèÙð�Ö2÷Ùè.×%��óAüq÷.Øaè.Ø�Ö � óqñ�÷.èÙÖ�ÕMð/��8ÙÖ � è � ó�ðU÷ÙÖ2ý'Ö2÷.÷2þ�è.Ø�Õ.Ö�Ö
�%×%Õ£üq×%��óqÖ2÷�þºò` và ¡�¡�ó ò`¢�£�¤>¥v¢�¦�¤�×/ý�éÆ§s và ¡�¡ ×%Õ.Ö!üqýRèÙÕ£ðSé�ñ � Ö2é?9

ËbØ'Ö2ü�ÕFé�üA÷ � Õ£üqödüAý�×%è.üqý'úÌòÑð���Ö�Õ�×%úU×/üAý�÷Ùè ý�ðUüq÷ÙÖb×/ý�é¡ñ�ý � ð/Õ£Õ.Ö2óq×%èÙÖ2é
Ø�ü�è.÷Füq÷º�büqé'Ö2óqô
é�üA÷ � ñ�÷.÷ÙÖ2é�üAý�ôçõ�Þ_öVþ<�bØ'Ö�Õ.Ö¡×0÷Ùè.ñ�é'ô	òÑÖ�Õ.õøð/Õ£ö_Ö2é6ðUý è.Ø'Ö«X0ü � Ø'Ö2óFò)ðU÷£ü�èÙÕ.ðUý�èÙÕ£× � � ÷2þ
è.Ø�×%èbÕ.Ö�ò�Õ.Ö2÷ÙÖ2ý$è�è.Ø'Ö�ö
×/üqý}ñ�ý � ð/Õ.Õ£Ö2óq×%èÙÖ2é}èÙÕ£× � � ÷.ðUñ'Õ � Ö/þ�Ø�×/÷��)Ö�Ö2ý�ò�Õ.Ö2÷ÙÖ2ý$èÙÖ2é?9

;�ý[è.Ø'ÖaõøðUóqó�ð��büqý'ú�è.Ø'Öaö
×/üqý}Õ.Ö2÷.ñ�ó�è.÷�ð/õMè.Ø�üq÷�÷Ùè.ñ�é�ô�×%Õ.Ö�÷£Ø'ð��býP9

�â?ø�â?CB ��TX^ÇEø÷6Teù�E�PUE�LFJ�E
Ë�Ø�Ö@è.üqö_Ö�é�ü:9ÑÖ�Õ.Ö2ý � Ö@ò�×%Õ{×/ö_Ö�èÙÖ�ÕDÇÃß? và ¡�¡ È*üq÷Mé'Ö 7 ý'Ö2é!×/÷:ú�û2ü0ú�ý�þB�=Ø'Ö�Õ.Özú�ûM×/ý�éAú*ýF×%Õ.Ö
è.Ø'Ö ö_Ö2×/÷.ñ'Õ.Ö2éaè.üqö_Ö2÷¨×/÷.÷.ð � üq×%èÙÖ2é!èÙðbØ�üqè.÷¨üqý�×/é�8.× � Ö2ýRè�é'Õ£ü�õøè � Ö2óqóq÷�9 Ë ü�úUñ'Õ.Ö e�9uÞ ÷.Ø'ð��b÷
è.Ø'ÖÉßV và ¡�¡ é�üq÷ÙèÙÕ{ü���ñ'è.ü�ðUý�÷�üAý}è.Ø'Öaú/Ö2ý'Ö�Õ{×/ó � ×/÷ÙÖA�bØ'Ö�Õ.Ö!Ø�ü�è.÷��ÑÖ2ó�ðUý'úUüAý'ú_èÙð�é�ü�9)Ö�Õ.Ö2ý$è
èÙÕ£× � � ÷ � ×/ýd�ÑÖ�ò�×/ü�Õ.Ö2éÂÇ�ó�Ö�õøè�Èà×/ý�é_õsð/Õ�Ø�ü�è@ò�×/ü�Õ£÷â�ÑÖ2ó�ðUý'úUüqý�ú�èÙð!×�÷£üqý'úUó�Ö�èÙÕ£× � � 9@ËbØ�üq÷
ò�×%Õ{×/ö_Ö�èÙÖ�Õ � ×/ý�ý�ð/è!é�üq÷.è.üqý'úUñ�üq÷£Ø0è.Ø'Ö�÷.ü�úUý�×/óàèÙÕ{× ��� õøÕ.ðUöÓ��× � � ú/Õ£ðUñ�ý�é�èÙÕ£× � � ÷2(àðUý
è.Ø'Öbð/è.Ø'Ö�Õ�Ø�×/ý�é*þRü�è üq÷@Ø'Ö2ó�ò�õøñ�ó'üAý_Õ.Ö2é�ñ � üAý'ú�è.Ø'Ö � ðUö!��üqý�×%èÙð/Õ{üq×/ó�Ö4�/Ö2ý$è.ñ�×/óqó�ô_×%Õ£üA÷.üqý'ú



b?cuÏ?cAj6k °��Wf �Àþ f ® ��#�f pHb

õøÕ.ðUöùè.Ø�Ö � ðUý'õ�ñ�÷.ü�ðUýdð/õ¨Ø�ü�è.÷à�ÑÖ2ó�ðUý'úUüAý'úÌèÙð!é�ü:9ÑÖ�Õ.Ö2ý$è@èÙÕ£× � � ÷�èÙð/òÑðUó�ð/úUü � ×/óqóqô � ó�ðU÷.Ö=üqý
è.Ø�Öa÷ÙòÑÖ � èÙÕ.ðUö_Ö�èÙÖ�Õ�9

Ë�Ø�×/ý � ÷�èÙð}è.Ø'Öd÷ÙÖ2ý�÷ÙÖT�büqÕ.Ö_÷Ùè.×%ú/ú/Ö�Õ£üqý'ú'þPßV và ¡�¡ üq÷�Õ.Ö2óq×%èÙÖ2é�èÙð}è.Ø'Ö_òÑðU÷.üqè.ü�ðUý0ð/õ
è.Ø�Ö�èÙÕ{× ��� �bü�è.Ø¡Õ.Ö2÷ÙòÑÖ � è�èÙð_è.Ø'Ö � ó�ðU÷ÙÖ2÷Ùè�÷.Ö2ý�÷ÙÖ��bü�Õ.Ö2÷�üqý¡è.Ø'Ö�èa� ð � Ö2óqóA÷49àË�Ø'Ö�Õ.Ö�õøð/Õ.Ö/þ
üqè � ×/ý[Õ£×/ý�ú/Ö�õsÕ.ðUö ÿ�þ�ü�õmè.Ø'Ö�èÙÕ£× ��� üq÷�Ö�­Sñ�×/óqó�ô
é�üq÷Ùè.×/ý$è õøÕ.ðUöûè.Ø'ÖÌè>��ðd÷ÙÖ2ý�÷.Ö0�=ü�Õ.Ö2÷�þ
èÙð6×%ò�ò�Õ.ð��'üqöd×%èÙÖ2óqônÞ2e2ÿ ��� þFè.Ø�Ö�öd×B��üAö!ñ�ö é�Õ£ü�õøè!è.üqödÖ/þ ü�õ=è.Ø'Ö}èÙÕ£× ��� Ø�üqè.÷�ðUý'Ö2÷
÷.Ö2ý�÷ÙÖ0�bü�Õ.Ö�×/ý�é*þ�è.Ø'Ö�Õ.Ö�õøð/Õ.Ö/þ'üq÷�ó�ð � ×%èÙÖ2é}×%è�è.Ø�Ö�öd×B�'üqöhñ�ö òÑðU÷.÷.ü���óqÖbé'Õ£ü�õøè é�üq÷Ùè.×/ý � Ö
õøÕ.ðUö¬è.Ø'Ö�÷ÙÖ2ý�÷ÙÖ5�bü�Õ.Ö!ðUýuè.Ø'Ö!ð/è.Ø�Ö�Õ � Ö2óAóe9I;,õ@è.Ø'Ö�Ø�ü�è.÷�üqý0è.Ø'Ö!ò�×/ü�Õ�é�ð¡ý'ð/è��ÑÖ2ó�ðUý'ú
èÙð
è.Ø'Öa÷.×/ö_ÖaèÙÕ{× ��� þHß? và ¡�¡ � ×/ý��ÑÖa×/÷�óA×%Õ.ú/Ö�×/÷ÉÞ ��� 9
�à?s�â?sr ��TX^&E����mE�P	��
mE
ËbØ'Ö�ß?¢�£ ¤a¥v¢�¦ ¤[ò�×%Õ{×/ö_Ö�èÙÖ�Õ}üq÷
é'Ö 7 ý'Ö2éí×/÷�è.Ø'Öu×��/Ö�Õ£×%ú/ÖI�ÑÖ�è>��Ö�Ö2ýÇè.Ø�Ö0è.üqö_Ö	ö_Ö2× |
÷£ñ'Õ.Ö2ö_Ö2ý$è.÷Ì×/÷.÷Ùð � üq×%èÙÖ2éIèÙð�×¡ò�×/ü�ÕÌð/õ Ø�üqè.÷�üAý	×/é�8.× � Ö2ý$è � Ø�×/ö!�ÑÖ�Õañ�ý�ü�è.÷�þ*×%õøèÙÖ�Õ�è.Ø'Ö
� ×/óAü���Õ£×%è.ü�ðUý	÷ÙèÙÖ�òP9 Ë Õ£ðUöÆò�ñ'Õ.Ö2ó�ô[ú/Ö�ðUö_Ö�èÙÕ{ü � ×/óà×%Õ.úUñ�ö_Ö2ý$è.÷�þÑõøð/Õ�è.Ø'Ö!èÙÕ{× ��� Õ£Ö2óq×%èÙÖ2é
èÙð�è.Ø'Ö�èÙÕ{ü�ú/ú/Ö�Õqß?¢�£ ¤a¥v¢�¦ ¤�öhñ�÷Ùèb�)Ö�Ö�­$ñ�×/ómèÙð
ðUý'ÖhØ�×/ó�õâð/õâè.Ø'Ö!ö
×B��üqöhñ�ö¬é'Õ£ü�õøè�é�üq÷ |
è.×/ý � Ödüqýuè.Ø'Ö � Ö2óqó þ?�bØ'Ö2ýuè.Ø'Ö_èÙÕ{× ��� üq÷�õsðUóqóqð��büqý�ú¡×%ò�ò�Õ.ð��'üqöd×%èÙÖ2ó�ô	è.Ø'Ö�è.×/ý'ú/Ö2ý$è.üq×/ó
é�ü�Õ.Ö � è.ü�ðUý?9 Ë ð/Õ�èÙÕ£× � � ÷�ðUñ'è ð/õ¨è.üqö_Ö/þ$ðUý'Ö�Ø�×/÷ üqý�×/é�é�ü�è.üqðUý_è.Ø'ÖbèÙð/è.×/ó)è.üqödÖbð%9*÷ÙÖ�è ð/õ
è.Ø�Ö!èÙÕ£× � � �büqè.Ø�Õ.Ö2÷ÙòÑÖ � è�èÙð[è.Ø'Ö!èÙÕ{ü�ú/ú/Ö�Õ�90;,ý 7 úG9äe�9æÕ�è.Ø'ÖhèÙð/ò�"$ó�Ö�õøè=ò�óqð/è�÷.Ø�ð��b÷=è.Ø'Ö
é�üq÷ÙèÙÕ£ü���ñ'è.ü�ðUý	ð/õDßV¢ £ ¤>¥v¢ ¦ ¤�õsð/Õh×/óqóàòÑðU÷.÷.üq��ó�Ö�ò�×/ü�Õ£÷a��ñ�üqó�èÌðUñ'è!ð/õ�Ø�ü�è.÷��ÑÖ2ó�ðUý�úUüqý'ú}èÙð
è.Ø�Öh÷.×/ödÖ�÷.Ö � èÙð/Õ�9É;�ý	è.Ø�ÖhÕ{ü�úUØRè*"RèÙð/òIò�óqð/è=ò�×/üqÕ£÷±�=Ø'Ö�Õ.Öh�)ð/è.ØIØ�üqè.÷b�ÑÖ2ó�ðUý'ú¡èÙð[è.Ø'Ö
÷£×/ö_Ö�èÙÕ£× � � ×%Õ.Ö=÷.Ö2ó�Ö � èÙÖ2é?9�;,õ)è.Ø�Ö�Õ.Ö�­Sñ�ü�Õ.Ö2ö_Ö2ý$è@è.Ø�×%è �Ñð/è.ØdØ�ü�è.÷ üqý_è.Ø'Ö�ò�×/ü�Õ@�ÑÖ2ó�ðUý'ú
èÙð�è.Ø'Ö�èÙÕ{ü�ú/ú/Ö�Õ=Õ£Ö2óq×%èÙÖ2é�èÙÕ£× � � üq÷=×/é�é'Ö2é*þ�è.Ø'Ö�ó�ðUý'ú�è.×/üqó¨ð/õâè.Ø'Öhé�üq÷ÙèÙÕ{ü���ñ'è.ü�ðUý[üq÷ � ñ'è
×���×§ô�9�Ë�Ø�üq÷0��×%Õ£üA×%��ó�Ö/þ*è.Ø'Ö�Õ.Ö�õøð/Õ.Ö/þ�üq÷�÷ÙÖ2ý�÷.üqè.ü��/Ö_èÙð�èÙÕ£× � � ÷!üqýIè.üqö_ÖT�bü�è.ØIè.Ø�Ö_èÙÕ£ü�ú |
ú/Ö�ÕÌð/Õ � ðUödüqý�ú�õøÕ.ðUöÆ× �4� üqé'Ö2ý$è.×/óâ��× ��� ú/Õ.ðUñ�ý�é?9�Ë�Ø'Öhò)Ö2× � ×/÷.÷Ùð � üq×%èÙÖ2éuèÙð¡èÙÕ{ü�ú/ú/Ö�Õ
èÙÕ{× ��� ÷ üq÷Fó�ð � ×%èÙÖ2é�×%è ×%�ÑðUñ'è\õ/e!1G¸{þC�bØ�ü � Ø � ð/Õ.Õ.Ö2÷.ò)ðUý�é_èÙð�ðUý'Ö=Ø�×/ó�õ)ð/õ)è.Ø�Ö=×��/Ö�Õ{×%ú/Ö
é�Õ£ü�õøè ò�×%è.ØP� ��
 Õ��Mÿ�� ÿ�õ/e ����� Ì���� 
 ��� � Õ��æõ���� Ç e�9uÞ�È
ËbØ'Öaò�ó�ð/è�÷.Ø'ð��b÷bè.Ø�×%è±ß ¢�£ ¤a¥v¢�¦ ¤ � Ö�Ö�ò�÷=è.Ø�Öh÷.×/ödÖ!÷.Ø�×%òÑÖA�bØ'Ö2ý � ×/ó � ñ�óq×%èÙÖ2é	õsð/ÕÌØ�ü�è
ò�×/ü�Õ£÷d�ÑÖ2ó�ðUý�úUüqý'ú6èÙð²×/é�8.× � Ö2ýRè}ö_ð�é�ñ�óqÖ2÷�þ�Ö4�/Ö2ý¹ü�õ�ó�ð � ×%èÙÖ2é¹üAý ×/é�8.× � Ö2ýRè}÷ÙÖ � èÙð/Õ{÷49
;�ý6÷Ùò�ü�èÙÖ_ð/õ�è.Ø'Ö!�%×%Õ£ü�ðUñ�÷a÷£üqö_ò�óqüqõsô�üqý'ú¡×/÷.÷.ñ�ö_ò�è.ü�ðUý�÷�×/é'ð/ò�èÙÖ2é�üqý�è.Ø'Ö�÷.üqöhñ�óq×%è.ü�ðUý*þ
è.Ø�Ö½�büAé'è.Ø6ð/õ�è.Ø�Ö[é�üq÷ÙèÙÕ£ü���ñ'è.ü�ðUýIð/õÊß?¢�£ ¤a¥v¢�¦ ¤�þ���� Õ �o1H¸{þ@×%ò�òÑÖ2×%Õ£÷�öhñ � Øø��ð/Õ£÷ÙÖ
è.Ø�×/ý	è.Ø�Ö�óAüqödü�è.üqý�ú 7 úUñ'Õ.Öhð/õ�eÐ1G¸ � óq×/üAö_Ö2éIüqý0è.Ø�Öhò�Õ.ð/òÑðU÷.×/ómð/õFè.Ø'Ö�Ö_�SòÑÖ�Õ£üqödÖ2ýRè49
ËbØ'Ö�Õ.Ö�õøð/Õ.Ö/þà×0�ÑÖ�èÙèÙÖ�Õ�Õ.Ö2÷ÙðUóqñ�è.ü�ðUý üq÷!ð/��è.×/üqý�Ö2éW�bØ�Ö2ý � ðUý � Ö2ý$èÙÕ£×%è.üqý'úIðUýHè.Ø'Ö¡ò�×/ü�Õ
üAý0è.Ø'Ö � Ö2ý$èÙÕ£×/óâ÷ÙÖ � èÙð/Õ�üqý	è.Ø'Ö�èÙÕ£× � �Ð7 Õ{÷Ùèbè.ñ'Õ{ý*þ*ü�õàè.Ø'Ö_ý$ñ�ö��ÑÖ�Õ�ð/õ ÷ÙÖ � èÙð/Õ�üA÷bð�é�é*þ
�=Ø'Ö�Õ.ÖÌè.Ø'ÖaèÙÕ£×�8ÙÖ � èÙð/Õ.ô�üq÷�×/óAö_ðU÷Ùè�ð/Õ.è.Ø�ð/ú/ðUý�×/ó*èÙð
è.Ø�Ö � Ø�×/ö!�ÑÖ�Õ=×B�'üq÷49
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Ë ü�úUñ'Õ£Ö¡e�9æÕ�� óqÖ�õsè | èÙð/òP�!ßV¢ £ ¤>¥v¢ ¦ ¤Z�4]2t�/%1ø1P»�/�rÃt�¸�]v�À¹Yr�6-¸½r-1Î/���å4/�[
^_1s6   ]��/3S1u^
¸~]��
6-¹�^É¸4/   ^T�2t�r �_6\[_¹�/   ¿ ^_t4âûÕ£üqúUØRè | èÙð/òP�zßV¢ £ ¤>¥v¢ ¦ ¤D�_]�tZ/%1s1G»�/2r-t ¸A]���¹Cr-6-¸Ér-1Æ/Y��å_/Y[�^_1�6
  ]��%3�1u^
¸(]��06-¹G^0¸_/   ^Z�2t
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r�Á�ÁC^4t_â0Õ£ü�úUØ$è | �Ñð/èÙèÙðUö��5ßV¢ £ ¤a¥�¢ ¦ ¤É�4]2t
»�/�rÃt8]��(¹Yr�6-¸Zr-1W/21H¾�/���å4/�[�^41s6   ]��%3�1u^
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Ë ü�úUñ�Õ.Öae�9äz��F×YÈ)(� và ¡�¡ /%1ø1?¹Yr�6-¸(rÃ1Æ6-¹�^É¸�»G^ [�6�tv]   ^46>^4t{()�`È*(� và ¡�¡ ^�5�^_1s6\6�t�r�Á�Á�^_t�¹Yr�6-¸_â

�à?s�â?s� ��DFE �FTCN�O+�*LFJ�E,�.-VKmL/
 OUD@E10324��5@TCN
ËbØ'Ö�òÑðU÷.üqè.ü�ðUý6ð/õ=è.Ø'Ö}Ø�ü�è.÷h×/ó�ðUý'úIè.Ø'Ö}ó�ðUý'úUü�è.ñ�é�üqý�×/ó@×B�'üq÷�þ@ödÖ2×/÷.ñ'Õ.Ö2éH�Sô è.Ø'Ö � × |
è.Ø�ðSé�ü � ÷ÙèÙÕ£ü�ò�÷bðUý�è.Ø'ÖA��×/óAóq÷�ð/õàè.Ø'Ö � Ø�×/ö!�ÑÖ�Õ£÷�þÑ×/óqó�ð��b÷�èÙð¡üqýRèÙÕ£ðSé�ñ � Ö�×/ý'ð/è.Ø'Ö�Õ�ò�× |
Õ{×/ö_Ö�èÙÖ�Õ�(� và ¡�¡ þÑè.Ø�×%è � ×/ýu�ÑÖhñ�÷ÙÖ2é0èÙð}é'Ö 7 ý'Ö!× � ðUýRè.üAý$ñ�üqèCô � Õ£üqèÙÖ�Õ£üq×�ð/õ@è.Ø'ÖhèÙÕ£× ���
×/óqðUý'ú0è.Ø�üA÷�é�ü�Õ£Ö � è.ü�ðUý?9�Ë�Ø'Ö�(� và ¡�¡ ò�×%Õ{×/ö_Ö�èÙÖ�ÕhüA÷!é'Ö 7 ý'Ö2é ×/÷!è.Ø'Ö[é�ü:9ÑÖ�Õ.Ö2ý � Ö
�ÑÖ |
èa� Ö�Ö2ý&è.Ø'Ö��B" � ðSð/Õ£é�üqý�×%èÙÖ2÷¡õøð/Õ¡× ò�×/ü�Õ�ð/õaØ�ü�è.÷
üAý ×/é�8.× � Ö2ýRè � Ø�×/ö��ÑÖ�Õ[ö_ð�é�ñ�ó�Ö2÷49
��óq÷Ùð	õsð/Õ�è.Ø�üA÷�ò�×%Õ{×/ö_Ö�èÙÖ�Õ2þ@üqý 7 úG9äe�9äzÐ� Ö � ðUö_ò�×%Õ£Ö�è.Ø'Ö}é�üA÷ÙèÙÕ£ü���ñ�è.ü�ðUýIõsð/Õ�×/óqó è.Ø'Ö
ò�×/ü�Õ£÷Ìüqýuè.Ø'Ö_÷ÙòÑÖ � èÙÕ.ðUö_Ö�èÙÖ�Õ�×/ý�éIè.Ø�×%è�õsð/Õ�ò�×/ü�Õ£÷��ÑÖ2ó�ðUý'úUüqý'ú¡èÙð}è.Ø'Ö_èÙÕ£üqú/ú/Ö�Õ�èÙÕ£× ���
×/ý�é*þ$è.Ø�Ö�Õ.Ö�õsð/Õ£Ö/þSèÙð_×�÷.üqý�úUó�ÖbèÙÕ£× � � 9º;,ý¡è.Ø'ÖÌ÷.üqý'úUóqÖbèÙÕ£× � �$� ×/÷ÙÖ/þG��Ö�ý'ð/è.ü � Ö�è.Ø�×%è�è.Ø'Ö
ý�×%Õ.Õ.ð��¹òÑÖ2× � ×%èbó�ð��6(� và ¡�¡ ��×/óqñ�Ö2÷�þG�bØ�ü � Ø}Ø�×/÷�×d÷£ü�úUöd×hð/õà×%�)ðUñ�èÉÞ29æÕ~[   þ�üq÷�õøðUó |óqð���Ö2é��Sô[×
��Õ.ðU×/é	÷ÙÖ � ðUý�é�×%Õ.ô}òÑÖ2× � þ � ó�Ö2×%Õ£óqô¡Õ£Ö2óq×%èÙÖ2é�èÙð¡ò�×/ü�Õ£÷ � ðUý�÷.üq÷Ùè.üAý'ú_ð/õàØ�ü�è.÷
�ÑÖ2ó�ðUý�úUüqý'ú�èÙð�é�ü:9ÑÖ�Õ.Ö2ý$è��büqý�é�üAý'úU÷mð/õÑè.Ø'Ö�òÑðU÷.üqèÙÕ.ðUý�èÙÕ£× ��� ÷F×/ý�é*þR×/÷F× � ðUý�÷ÙÖ�­$ñ�Ö2ý � Ö/þ
��Ö2óqó@÷.Ö�ò�×%Õ£×%èÙÖ2é üAý���þ<�bü�è.ØIÕ.Ö2÷.ò)Ö � è�èÙð0è.Ø'Ö � ðUý�÷ÙÖ � ñ'è.ü��/Ö¡Ø�ü�è.÷aüqý6è.Ø'ÖdèÙÕ£× � � ò�×%è.Ø
�=Ø'ðU÷ÙÖdé�üq÷.è.×/ý � Ö_üqý ��üq÷�÷.öd×/óqó�Ö�ÕÌè.Ø�×/ý ×}õsÖ4� � Ö2ýRè.üqödÖ�èÙÖ�Õ£÷498;�ý�è.Ø'Ö_ú/Ö2ý'Ö�Õ£×/ó � ×/÷ÙÖ
ð/õ�ò�×/üqÕ£÷aõøÕ.ðUö ÷£ü�úUý�×/ó@×/ý�é ��× ��� ú/Õ.ðUñ�ý�é6èÙð/ú/Ö�è.Ø'Ö�Õ_è.Ø'Ö�÷.ü�è.ñ�×%è.ü�ðUý�üq÷ � ðUý�õøñ�÷.Ö2é��$ô
× � ðUý$è.üqýSñ'ðUñ�÷�×/ý�é[ý'ð/è�ñ�ý�ü�õøð/Õ£ö���× ��� ú/Õ.ðUñ�ý�é[÷.ñ�ò)Ö�Õ{üqö_òÑðU÷ÙÖ2é_èÙð�è.Ø'Ö�é�üq÷.èÙÕ£ü���ñ'è.üqðUý
õøð/Õ@÷.üqý�úUó�Ö èÙÕ{× ��� ÷49z}bð�� Ö4�/Ö�Õ§þS×/óq÷.ðÌüAý!è.Ø�üq÷ � ×/÷ÙÖ/þ$×Ìóq×%Õ£ú/Ö�õsÕ£× � è.üqðUý�ð/õ�è.Ø'Ö�ò�×/ü�Õ£÷<�bü�è.Ø(z và ¡�¡87 eÂ[   � ðUö_Ö2÷�õøÕ.ðUöÈØ�ü�è.÷��ÑÖ2ó�ðUý'úUüqý'ú�èÙðdè.Ø�Ö 7 Õ£÷Ùè�è.ñ'Õ{ý}ð/õ�×
÷.üqý'úUó�ÖÌèÙÕ£× � � 9

�(è � KnLTì:9Èû�êTìâ�>û<;ÈÒHÐÊï*Ðqð ìâ�Vìzï?í>=�í��>û�ðÓÐ��Kû@?Iê

��÷�×/ý$è.ü � ü�ò�×%èÙÖ2é üqý�è.Ø�Ödò�Õ.Ö4��ü�ðUñ�÷a÷.Ö � è.ü�ðUý�÷aè.Ø�ÖdÖ2÷Ùè.üqöd×%èÙÖ�ð/õ � üAý'Ö�è.ü � ò�×%Õ£×/ödÖ�èÙÖ�Õ£÷
ð/õFè.Ø'Ö � Ø�×%Õ.ú/Ö2éuò�×%Õ.è.ü � ó�Ö!üq÷=òÑÖ�Õ.õøð/Õ£ö_Ö2é��Sô�è.Ø'ÖT#�çÃ, � k�FH,%çÃ,C�=Û�æ�Û%çqåaö_Ö�è.Ø'ð�é	ð/õ@è.Ø'Ö
Ú�Û�Ü�Ý�ÞâßD@ÑÛ � �GFH,�æXæ�Û%ç�� � óq×/÷.÷�þD�bØ�ü � Øíñ�÷ÙÖ2÷_è.Ø'Öu×%ò�ò�Õ.ð���üqö
×%è.ü�ðUý²ð/õ�×6óqüqý�Ö2×%Õ � ð/Õ |
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Ë ü�úUñ'Õ£Ö!e�9çÌG�b×YÈ�ò:¹�^½¿ ^_1`�2rÃ1�Á�tv/��2rø3C¸8�2rÃ¸
6�t
re¿�3�6�re]21½�_]2t±»�]B¸
r-6�tv]21ø6�t�/�[���¸D��tv]   �BACED�F �`È�»�tv]�x@1u^�»)1 ]�6I]��86-¹�^   ]   ^41s6�3   /B¸T/É�{3�1�[�6�r�]�1ø]��T6-¹�^$¿ ^_1`�2rÃ1�Á~tv/��2rø3�¸D�4]2tG r�[4¹�^�1�»�]2¸�r�6�t�]21�6�t�/�[���¸4â

Õ.Ö2óA×%è.ü�ðUýí�ÑÖ�è>��Ö�Ö2ý � üqý'Ö2öd×%è.ü � ò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷[×/ý�éÇú/Ö�ðUö_Ö�èÙÕ£ü � ×/ó=ò�Õ.ð/òÑÖ�Õ.è.ü�Ö2÷dð/õ�è.Ø'Ö
Õ.Ö � ðUý�÷ÙèÙÕ£ñ � èÙÖ2é}èÙÕ{× ��� ÷ÙÖ�úUö_Ö2ý$è49

ËbØ'Ö�èÙÕ£× � � ò�×%Õ£×/ödÖ�èÙÖ�Õ£÷�þ��bØ�ü � Ø
×%Õ.Ö=Ö2÷.÷ÙÖ2ý$è.üq×/ó�èÙðhè.Ø'Ö=èÙÕ£× ���½7 èÙè.üqý'úaò�Õ.ð � Ö2é�ñ'Õ.Ö/þ
×%Õ.Ö!è.Ø'Ö�ò�×%Õ.è.ü � ó�Ö�ödðUö_Ö2ýRè.ñ�ö ÇIHVÈ{þÑ×/ý�é0è.Ø'Ö!ò�×%Õ.è.ü � ó�ÖÉ��ü�úUØRè=é�ü�Õ.Ö � è.ü�ðUý	é'Ö 7 ý'Ö2é��$ô
è.Ø'Ö!è>��ð¡×/ý�úUó�Ö2÷5ÇKJí×/ý�é�LCÈ�è.Ø�×%è�è.Ø'Ö�ò�×%Õ.è.ü � ó�Ö!èÙÕ£×�8�Ö � èÙð/Õ£ô�õsð/Õ{öd÷±�=ü�è.Ø�è.Ø'ÖAÄ�×/ý�é
�d×B�'üq÷�Õ£Ö2÷ÙòÑÖ � è.ü��/Ö2ó�ô�9

;�ýaè.Ø�üq÷m÷ÙÖ � è.üqðUýA��Ö�é�üq÷ � ñ�÷£÷*è.Ø'ÖFð/��÷ÙÖ�Õ��/Ö2é�óqüqý'Ö2×%Õ � ð/Õ.Õ.Ö2óq×%è.ü�ðUý!Ö_�'üq÷Ùè.üqý'ú=�ÑÖ�è>��Ö�Ö2ý
è.Ø'Ö � üqý'Ö2ö
×%è.ü � ×/ý�é[ú/Ö�ðUö_Ö�èÙÕ£ü � ×/ó¨èÙÕ£× � � ò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷�õsð/Õ=�)ð/è.Ø~X	ü � Ø'Ö2ó¨×/ý�é�÷£ü�úUý�×/ó
òÑðU÷.ü�èÙÕ£ðUý�÷�èÙÕ£× ��� ÷�þ�­Sñ'ð/è.üqý�úd×/óq÷Ùð_è.Ø'Öaò�Õ.Ö � üq÷.ü�ðUý¡ð/õâè.Ø'Öa×%ò�ò�Õ.ð��'üqöd×%è.ü�ðUýP9
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��÷!÷£Ø'ð��bý�üqý²y{z�9äz�9uÞ%þ è.Ø'Ö�ö
×/üqý ×/éG�%×/ý$è.×%ú/Ö�üqý ñ�÷£üqý'ú}è.Ø'Ö�`��ÌgDÙb�¯÷.ò)Ö � èÙÕ£ðUö_Ö |
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Sigma     0.011± 1.023 
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èÙð}é'Ö 7 ý'Ö!è.Ø�Ö�×/ý�úUó�Ö�9É;�ý	ò�×%Õ.è.ü � ñ�óq×%Õ§þ���Ö � ×/óqó<Ä�Ö�×/ý�é�Å�Öbè.Ø'Ö � ðSð/Õ£é�üqý�×%èÙÖ2÷=ð/õ è.Ø'Ö
� Ö2ý$èÙÖ�Õbð/õâè.Ø'Ö � üqÕ � ó�Ö�è.Ø'Ö�J?"$×/ý'úUó�Öhüq÷�úUü��/Ö2ý��Sô`�

J���×%Õ � è.×/ý$�Pü Ä�Ö
Å�Ö3� Ç e�9äe�È

Ë�Ø'Ö[Õ.Ö2÷.üqé�ñ�×/ó é�üq÷ÙèÙÕ£ü���ñ'è.ü�ðUý6õøð/Õ_è.Ø�üq÷hò�×%Õ{×/ö_Ö�èÙÖ�ÕÐÇ�÷ÙÖ�Ö 7 úG9äe�9I��È_÷.Ø'ð��=÷d×/÷�è.Ø'Ö
ödÖ�è.Ø'ðSé¡ñ�÷ÙÖ2é
èÙð�Ö2÷Ùè.üqöd×%èÙÖÌü�è üAýRèÙÕ.ð�é�ñ � Ö�×���üA×/÷4�àüqýdò�×%Õ£è.ü � ñ�óq×%Õ�÷.üqý � Ö=è.Ø'Ö=Õ£Ö2÷.üqé�ñ�×/ó
üA÷�é'Ö 7 ý'Ö2é}×/÷

Ø C���� � J4�8�Æü�J ¥�¤*Ö
è.Ø�Ö!ö_Ö�è.Ø'ð�é	ð��/Ö�Õ.Ö2÷Ùè.üAöd×%èÙÖ�è.Ø'Ö_J?"$×/ý'úUó�Öhð/õF×½­$ñ�×/ý$è.ü�èXô}Ö�­$ñ�üu��×/ó�Ö2ý$èbèÙð¡è.Ø'Öhö_Ö2×/ý
�%×/óqñ'Ö ð/õ�è.Ø'Ö�Õ.Ö2÷.üqé�ñ�×/óUé�üq÷.èÙÕ£ü���ñ'è.üqðUý?9P}bð�� Ö4�/Ö�Õ§þY��Ö+� óqó$÷.Ö�Ö�üqý�è.Ø'Ö�ý'Ö_�Sè � Ø�×%ò�èÙÖ�Õàè.Ø�×%è
ð%9*÷ÙÖ�è�ð/õ/�Bÿ8� S X � üqý}×��/Ö�Õ£×%ú/Ö�é'ð$Ö2÷bý'ð/èb×�9ÑÖ � è�è.Ø'ÖaèÙÕ£× � ��7 èÙè.üqý'ú�òÑÖ�Õ.õøð/Õ£öd×/ý � Ö2÷�9

�(è�� � ìzí`U8ëÙ�`í
;�ý�è.Ø�üq÷b÷ÙÖ � è.üqðUýu÷.ðUö_Ö�Õ.Ö2÷£ñ�ó�è.÷�ð+��è.×/üqý'Ö2éÐ�bü�è.Ø�è.Ø�Ö�èÙÕ£× � �Â7 ý�é�üqý'ú_ò�Õ.ð � Ö2é�ñ'Õ£ÖaðUñ'è |
óAüqý'Ö2éí×t�Ñð��/Ö�×%Õ.Öué�üq÷ � ñ�÷.÷ÙÖ2é?9 ;�ý ò�×%Õ.è.ü � ñ�óq×%Õ�è.Ø'Ö	é�üq÷ � Õ£üqö
üqý�×%è.üqý'úIòÑð���Ö�Õ[ð/õ�è.Ø'Ö
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÷ÙÖ2ý�÷.ü�è.ü��/Öhò�×%Õ£×/ö_Ö�èÙÖ�Õ{÷�é�üq÷ � ñ�÷£÷ÙÖ2é	üAý6y{e�9äz}üA÷bèÙÖ2÷ÙèÙÖ2éP9!Ë�Ø'Ö � óqñ�÷ÙèÙÖ�Õ 7 ý�é�üqý�údò�Õ.ð � Ö |
é�ñ�Õ.ÖdØ�×/÷z�ÑÖ�Ö2ý6èÙÖ2÷.èÙÖ2é ñ�÷.üAý'ú�×�÷.×/ö_ò�ó�Ödð/õqX0ü � Ø'Ö2ó@×/ý�é ÷.ü�úUý�×/óàòÑðU÷.ü�èÙÕ.ðUýIèÙÕ£× � � ÷2þ
÷.üAö!ñ�óA×%èÙÖ2é��Sôd×/ý
Ö_��èÙÖ�Õ£ý�×/ó?X0ðUýRèÙÖa`�×%Õ£ó�ð � ðSé�ÖTÇ�÷ÙðB" � ×/óAó�Ö2é
è.Ø�Ö�+ üq÷.×É�/Ö�Õ{÷.ü�ðUý�È@×/ý�é
ñ�÷£üqý'úhè.Ø'Ö�×%ò�ò�óqôSüqý�ú!è.Ø'Ö � ñ'è.÷�óqüq÷.èÙÖ2éW�)Ö2óqð��É�

� é�ü:9ÑÖ�Õ.Ö2ý � Öaüqý��G�*(� và ¡�¡8� z��äe8���
� è.üqö_Öaé�ü:9ÑÖ�Õ.Ö2ý � Ö��=ß? và ¡�¡8� ÿ��æÕ ���
� è.üqö_Öa×��/Ö�Õ{×%ú/Ö��ºß?¢�£ ¤a¥v¢�¦ ¤ � ÿ��æÕ ���

ö_ð/Õ£Ö�ð��/Ö�Õq��ÖaØ�×��/Ö!üqö_òÑðU÷ÙÖ2é�è.Ø�×%è�è.Ø'Ö � ×/óqü���Õ{×%èÙÖ2é[è.üqö_ÖÌõsð/Õ�Ö2× � Ø�Ø�ü�è�üq÷�ó�Ö2÷£÷�è.Ø�×/ý
ÿ��äz ��� ×/ý�é[è.Ø'Ö�÷.ñ�ö ð/õMè.Ø�Ö � ×/óAü���Õ£×%èÙÖ2é[é'Õ£üqõsè�é�üq÷Ùè.×/ý � Ö=õøð/Õ�×/é�8.× � Ö2ýRèbØ�ü�è�öhñ�÷Ùè*�ÑÖ
ó�Ö2÷£÷=è.Ø�×/ý	è.Ø�Ö�é�üq÷Ùè.×/ý � Ö_�ÑÖ�è>��Ö�Ö2ýIè.Ø'Ö_÷ÙÖ2ý�÷ÙÖT�büqÕ.Ö!òÑðU÷.üqè.ü�ðUýÂ�=ü�è.Ø�üqý0è.Ø'Ö � Ø�×/ö��ÑÖ�Õ
Õ.Ö2÷.ðUóqñ'è.ü�ðUýoÇ-�büqè.Ø�üqý}zt�:È�9

ËbØ'Ö
èÙÕ£× � � ÷ÙÖ�úUödÖ2ýRè.÷�Õ.Ö � ðUý�÷ÙèÙÕ£ñ � èÙÖ2ét×%Õ.Ö 7 ý�×/óqóqôIóA×t�)Ö2óqÖ2éB�Sô6è.Ø'Ö � üqý�Ö2öd×%è.ü �
ò�×%Õ{×/ö_Ö�èÙÖ�Õ£÷=ð/õ@×dòÑðU÷.ü�èÙÕ.ðUý0èÙÕ£× ��� è.Ø'Ö�ô�×%Õ.Ö!÷£ñ'ò�òÑðU÷ÙÖ2é}èÙð¡Õ.Ö�ò�Õ.Ö2÷.Ö2ýRè49V�º�/Ö2ýRè.ñ�×/óAó�ô/þ
ü�õ¨üAý�×hèÙÕ£ü�ú/ú/Ö�Õ�è.Ø�Ö=èÙÕ£× � �½7 ý�é�üqý'ú�ò�Õ.ð � Ö2é�ñ'Õ.Ö0�büqóqó�Õ.Ö � ðUý�÷ÙèÙÕ{ñ � è�ðUý'Ö=ð/Õ�ödð/Õ.Ö=ò�üqó�Ö
"
ñ'ò[èÙÕ£× � � ÷ÙÖ�úUö_Ö2ý$è.÷�è.Ø'Ö 7 ý�×/ó 7 èÙè.üAý'ú_÷ÙèÙÖ�ò��büqóqó)Ø�×��/ÖaÕ.ðUñ'úUØ[ò�Õ£Ö � üq÷.ü�ðUý�èÙðdÕ.Ö,8ÙÖ � è�×
óq×%Õ£ú/Ö�õsÕ£× � è.üqðUý}ð/õâè.Ø'Ö2ö�9

�â?-�â?CB GuE�N�Q�- OUNW�	TVOUD{MÈTXJRDFEN-]��KMN�TVO/PUKmLFN
Ë�Ø�Ö 7 Õ£÷.èaèÙÖ2÷Ùè_Ø�×/÷��)Ö�Ö2ý�òÑÖ�Õ.õøð/Õ£ö_Ö2é6ðUýH×u÷.×/ö_ò�ó�Ö�ð/õ�Ö4�/Ö2ý$è.÷T�bØ'Ö�Õ.Ö�è.Ø'Ö¡÷£ü�úUý�×/ó
èÙÕ£× � � Ç�üAýtè.üqö_Ö«�bü�è.ØHè.Ø'Ö}èÙÕ£üqú/ú/Ö�Õ
ÈA��×/÷_÷£ñ'òÑÖ�Õ£üqö_òÑðU÷ÙÖ2é èÙð ×Iý$ñ�ö��ÑÖ�Õ_ð/õbèÙÕ£× � � ÷
ðUñ'èbð/õàè.üqö_Ö�9�Ë�Ø'Ö���× ��� ú/Õ.ðUñ�ý�é	èÙÕ£× ��� öhñ�ó�è.üqò�óqü � ü�èXôÀ��×/÷=é�Ö 7 ý'Ö2é��büqè.Ø0×
+�ðUüq÷£÷ÙðUý
é�üA÷ÙèÙÕ£ü���ñ�è.ü�ðUýT�bü�è.Ø[ö_Ö2×/ý$�%×/óqñ'Ö�Ö�­$ñ�×/ó)èÙð 7 �/Ö�9Fg�ð/è.Ø[è.Ø'Ö�èÙÕ£× � �$� ð/Õ.Õ£Ö2óq×%èÙÖ2é[èÙð�è.Ø'Ö
÷.üqúUý�×/ó�èÙÕ£ü�ú/ú/Ö�Õ�×/ý�é_è.Ø'Ö�ñ�ý � ð/Õ.Õ£Ö2óq×%èÙÖ2é_èÙÕ£× � � ÷�×%Õ.Öbú/Ö2ý�Ö�Õ£×%èÙÖ2éÀ�=ü�è.Ø_è.Ø'Ö � üqý'Ö2ö
×%è.ü � ÷
ð/õ�X0ü � Ø'Ö2ó*òÑðU÷.üqèÙÕ.ðUý�÷49

|�÷.üqý�ú}è.Ø'Ö!�%×/óqñ'Ö
÷.Ø�ð��bý6×t�Ñð��/Ö
õøð/Õ�è.Ø'Ö¡÷.ü�úUý�×/óàé�üA÷ � Õ£üqödüAý�×%è.üqý'ú¡ò�×%Õ£×/ö_Ö�èÙÖ�Õ{÷�þ
è.Ø'Ö � óqñ�÷ÙèÙÖ�Õ 7 ý�é�üqý'ú_ò�Õ.ð � Ö2é�ñ'Õ£Ö�×/óqó�ð��b÷bèÙð[× � Ø�ü�Ö4�/Ö_×¡êBÌG9çÌ3h¬ð/õàÖ�� � üqÖ2ý � ô�ðUý	è.Ø'Ö
Õ.Ö � ðUý�÷ÙèÙÕ£ñ � èÙÖ2é}Ö4�/Ö2ý$è.÷49

;�ýIö_ð/Õ.Ö_é'Ö�è.×/üqóàüAý�õBÌG9äê h ð/õFè.Ø'Ö�Õ.Ö � ðUý�÷.èÙÕ£ñ � èÙÖ2é�Ö4�/Ö2ý$è.÷�þ¨è.Ø'Ö_ò�Õ.ð � Ö2é�ñ'Õ.Ö�Ø�×/÷�ÑÖ�Ö2ýh×t��ó�ÖFèÙð�÷ÙÖ2óqÖ � èMðUý�óqô�è.Ø'Ö � óAñ�÷ÙèÙÖ�Õ£÷�×/÷.÷Ùð � üq×%èÙÖ2é*þ���üq×IX0ðUý$èÙÖ=`�×%Õ£ó�ð�üqé'Ö2ý$è.ü 7 Ö�Õ2þ�èÙð
è.Ø'Ö�èÙÕ£× ���Â� ð/Õ£Õ.Ö2óq×%èÙÖ2é	èÙð�è.Ø'Ö!÷.ü�úUý�×/ómèÙÕ£ü�ú/ú/Ö�Õ2þ�Õ.Ö,8�Ö � è.üAý'ú½­Sñ�ü�èÙÖaè.Ø�Ö!Ø�ü�è.÷V�)Ö2óqðUý'úUüqý'ú
èÙðdè.Ø�Öañ�ý � ð/Õ.Õ.Ö2óA×%èÙÖ2é}èÙÕ£× ��� 9

X0ð/Õ.Ö�ð��/Ö�Õ2þSüAý�Þ�Õ�9 ÿ�Õ hùð/õÑÕ.Ö � ðUý�÷.èÙÕ£ñ � èÙÖ2é_Ö4�/Ö2ý$è.÷Fè.Ø�Ö�ò�Õ.ð � Ö2é�ñ'Õ.Ö�×/óq÷.ðaØ�×/÷}�ÑÖ�Ö2ý
×t��óqÖ�èÙð!÷ÙÖ2óqÖ � è�×!÷ÙÖ � ðUý�é¡Ø�ü�è � óqñ�÷ÙèÙÖ�Õ ×/÷.÷.ð � üq×%èÙÖ2é�èÙð�è.Ø�Ö=÷ÙÖ � ðUý�é�è.ñ'Õ£ý
ð/õ*è.Ø'Ö=÷£ü�úUý�×/ó
èÙÕ£× � � üqý è.Ø'Ö	÷ÙòÑÖ � èÙÕ.ðUödÖ�èÙÖ�Õ�9 ;�ýÇ×�ó�ð�� õsÕ{× � è.ü�ðUý ð/õ�è.Ø�Ö	Õ.Ö � ðUý�÷ÙèÙÕ£ñ � èÙÖ2éÇÖ4�/Ö2ýRè.÷
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Ç�ÿ�9æÕ �+hÀÈaö_ð/Õ£Ö
è.Ø�×/ý è>��ðu÷ÙÖ�úUödÖ2ýRè.÷h×/÷.÷Ùð � üq×%èÙÖ2é�èÙð0è.Ø'Ö¡÷.ü�úUý�×/óàèÙÕ{× ��� Ø�×��/Ö��ÑÖ�Ö2ý��ñ�üqó�è49
Ë�Ø'Öàõ�ñ�óqó%÷.ñ�ödö
×%Õ.ôbðUý�è.Ø�Ö � óqñ�÷ÙèÙÖ�Õ 7 ý�é�üqý'ú�òÑÖ�Õ.õøð/Õ£öd×/ý � Ö2÷*üq÷m÷.Ø'ð��=ý�üqýÌè.×t��ó�Ö§e�9uÞ%þ

�=Ø'Ö�Õ.Ö�è.Ø'Ö�Õ£Ö � ðUý�÷ÙèÙÕ£ñ � èÙÖ2é�Ö4�/Ö2ý$è.÷ ×%Õ.Ö=ú/Õ.ðUñ'òÑÖ2é8�Sô�è.Ø'ÖbýSñ�ö��ÑÖ�Õ@ð/õÑèÙÕ£× � � ÷ÙÖ�úUö_Ö2ý$è
×/÷£÷Ùð � üA×%èÙÖ2é�èÙðIè.Ø'Ö}÷.üqúUý�×/ó ×/ý�é��Sô6è.Ø'Ö2ü�Õ�ò�ñ�Õ£ü�èCô�9m �÷h×/ýtÖ_�'×/ö_ò�óqÖ/þàðUñ'è!ð/õÌz/ê/ê/e
Ö4�/Ö2ý$è.÷Ê�bØ�Ö�Õ.Ö=ðUý�ó�ôdðUý'Ö�÷ÙÖ�­Sñ'Ö2ý � Ö�×/÷.÷Ùð � üq×%èÙÖ2é[èÙð_è.Ø'Ö�èÙÕ£ü�ú/ú/Ö�Õ�Ø�×/÷*�)Ö�Ö2ý¡õøðUñ�ý�é*þ�üqý
z/��õ�Õ}Ö4�/Ö2ýRè.÷h÷.ñ � Ø�èÙÕ£× ��� � ×/ý�é�üqé�×%èÙÖdé�üqéIý'ð/èaüAý � óqñ�é'Ö�×/ý$ô���× ��� ú/Õ.ðUñ�ý�é6Ø�ü�è�þzÞ4ÿGÞ
èÙÕ{× ����� ×/ý�é�üqé�×%èÙÖ2÷ � ðUýRè.×/üAýWÞz��× � � ú/Õ£ðUñ�ý�é�Ø�üqè�×/ý�é�÷Ùðdõøð/Õ.è.Ø?9

Ë�Ø'ÖbèÙð/è.×/óÑüqý�Ö�� � ü�Ö2ý � ô/þ$õsð/Õ�Õ.Ö � ðUý�÷.èÙÕ£ñ � è.üqý'úh×%è�óqÖ2×/÷Ùè ðUý�Ö=÷ÙÖ�­Sñ'Ö2ý � Ö�Õ.Ö2óq×%èÙÖ2é¡èÙð
è.Ø�Ö�èÙÕ£üqú/ú/Ö�ÕhèÙÕ{× ��� þ üq÷h×t�ÑðUñ'è�e�9æõ h«9W}bð�� Ö4�/Ö�Õ
è.Ø�üq÷hüq÷hð��/Ö�Õ.Ö2÷Ùè.üAöd×%èÙÖ2é*þ ÷£üqý � Ö/þ@üqý
÷.Ö4�/Ö�Õ£×/ó � ×/÷.Ö2÷=ð/õàõ�×/üqóqñ�Õ.Ö�ð/õàè.Ø'Ö!÷.èÙÖ�ò¨þ�è.Ø'Öh÷.üqöhñ�óq×%èÙÖ2é	÷.ü�úUý�×/ó*èÙÕ{× ��� Ø�×/÷=ðUý�ó�ô[õøðUñ'Õ
Ø�ü�è.÷�þUð/Õ�ó�Ö2÷.÷�þRüAý_è.Ø'Ö 7 Õ{÷Ùè@è.ñ'Õ£ý
×/ý�é_è.Ø'Ö�Õ.Ö�õøð/Õ.Ö�ü�è � ×/ý�ý'ð/è/�)ÖbÕ.Ö2×/óqó�ôhÕ.Ö � ðUý�÷ÙèÙÕ{ñ � èÙÖ2é?9

Ë�Ø'Ö
óq×/÷.è � ðUödö_Ö2ý$è � ðUý � Ö�Õ£ý�÷!è.Ø'Ödò�ñ'Õ{ü�èCôIó�Ö4�/Ö2ó ð/õ�è.Ø�Ö
Õ.Ö � ðUý�÷.èÙÕ£ñ � èÙÖ2é�èÙÕ£× ���

¡ Õ�9@ð/õ�Ö4�/Ö2ýRè.÷ õsÕ{× � è.ü�ðUý�÷¡ Õ�9àð/õ�Ö4�`9 ÷q�=ü�è.Ø ÞÌèÙÕ£ü�ú/ú/Ö�Õ�÷ÙÖ�­s9 z/ê/ê/e ÇeÕ �BÿUz�È �+�C9I�2Õ h Ç e�Õ�9äe/ê h!È
Þ4ÿ�ÿ	hÈò�ñ'Õ£ü�èXô z/��õ�Õ ÇeÕ�õ/z�Õ�È �%e�9uÞ_Ì3h Ç e�Þ29æÕ�Þ�h!È
ÞaØ�üqè�õsÕ.ðUö¢� � úG9 Þ4ÿGÞ Ç e/e�È Þ29äê�õ h Ç�Þ29 ÿ	�+hÀÈ
Õ_Ø�üqè.÷�õsÕ.ðUö£� � úG9 Õ�Õ Ç�Þ�Õ�È ÿ�9çÌRz h Ç�ÿ�9æÕ/z hÀÈ
¢±Õ_Ø�ü�è.÷�õsÕ£ðUö:� � úG9 Þ4ÿ Ç-ÌCÈ ÿ�9uÞ2ê h Ç�ÿ�9 ÿU� hÀÈ¡ Õ�9àð/õ�Ö4�`9 ÷q�=ü�è.Ø~ÕhèÙÕ£ü�ú/ú/Ö�Õ�÷ÙÖ�­s9 ÷ �BÌYÕ Çeõ�Þ2��È Þ�õ�9äz/� h Ç�Þ�Õ�9 ÿ�Õ h!È
Þ4ÿ�ÿ	hÈò�ñ'Õ£ü�èXô �%ê�Õ Ç e/�/��È Þ2e�9çÌHÞ�h Ç�Þ�Þ29çÌ�Ì3h!È
ÞaØ�üqè�õsÕ.ðUö¢� � úG9 z/e ÇeÕ�Þ�È ÿ�9æõ/� h Ç�ÿ�9çÌHÞ�hÀÈ
Õ_Ø�üqè.÷�õsÕ.ðUö£� � úG9 � Çeõ�È ÿ�9uÞ�õ h Ç�ÿ�9uÞ�Õ hÀÈ
¢±Õ_Ø�ü�è.÷�õsÕ£ðUö:� � úG9 � Ç z�È ÿ�9uÞ_Ì3h Ç�ÿ�9 ÿ�õ hÀÈ¡ Õ�9àð/õ�Ö4�`9 ÷q�=ü�è.Ø�¢±ÕhèÙÕ£ü�ú/ú/Ö�Õ�÷ÙÖ�­�9 ÷ Þ�õ Ç�Þ_ÌCÈ ÿ�9äz�Þ�h Ç�ÿ�9æÕ �+hÀÈ¡ Õ�9àð/õ�Ö4�`9 ÷q�=ü�è.Ø'ðUñ'è�èÙÕ£ü�ú/ú/Ö�Õ=÷ÙÖ�­s9 ÷ Õ/� � e�9äe/� h¤ Þ�ò�üqó�Ö
"$ñ'ò}÷ÙÖ�­Sñ'Ö2ý � Ö Þ�ÕBÌ Õ�9çÌHÞ�h
ý'ð
÷.Ö�­$ñ'Ö2ý � Ö2÷ Þ�õ/z z�9uÞ��+h
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r Á�ÁC^_t
6�tv/�[��8¹�/tª2^8¿�^ ^41o¿E¥�r®¦ 6�â



��i k©¯ f k&®o° ¯�±íì±°�²Mî<°�²�²[³Vg ®�° g�f�²�ï
¡ Õ�9@ð/õ�Ö4�/Ö2ýRè.÷ õsÕ£× � è.üqðUý�÷¡ Õ�9àð/õâÖ4�`9 ÷q�büqè.Ø ÞÌèÙÕ£ü�ú/ú/Ö�Õ=÷.Ö�­s9 e/�/�BÌ Ç-Ì�ÿ	��Þ�È ê/e�9 ÿ2Ì3h Çeõ/e�9I�2õ h!È

Þ4ÿ�ÿ	h¯ò�ñ'Õ£ü�èXô e ��Ì3� Ç z/ê/ê/z�È ê�Õ�9ä�/z h ÇeõBÌG9äe2ÿ	h!È
ÞaØ�ü�è�õøÕ.ðUö¢� � úG9 Þ4ÿGÞ Ç e/��È Þ29æõ/z h Ç�ÿ�9äêBÌ3h!È
Õ_Ø�ü�è.÷�õøÕ.ðUö:� � úG9 Õ�Õ Ç�Þ4ÿYÈ ÿ�9äz�õ h Ç�ÿ�9uÞ�õ h!È
¢±Õ_Ø�üqè.÷�õsÕ.ðUö£� � úG9 Þ_Ì Ç�Þ4ÿYÈ ÿ�9æÕ/z h Ç�ÿ�9uÞ�õ h!È¡ Õ�9àð/õâÖ4�`9 ÷q�büqè.Ø~ÕhèÙÕ£ü�ú/ú/Ö�Õ=÷.Ö�­s9 ÷ Õ/e � Ç�Þ��%z�È ÌG9uÞ2e h ÇeÕ�9I�%ê h!È
Þ4ÿ�ÿ	h¯ò�ñ'Õ£ü�èXô Õ�ÕBÌ Ç�Þ2e2ÿYÈ z�9æõ�Õ h ÇeÕ�9çÌYÕ h!È
ÞaØ�ü�è�õøÕ.ðUö¢� � úG9 Õ�Þ Ç�Þ�õ�È ÿ�9äzBÌ3h Ç�ÿ�9æÕ�õ h!È
Õ_Ø�ü�è.÷�õøÕ.ðUö:� � úG9 õ Ç z�È ÿ�9uÞ4ÿ	h Ç�ÿ�9 ÿUe h!È
¢±Õ_Ø�üqè.÷�õsÕ.ðUö£� � úG9 õ Ç-ÌCÈ ÿ�9uÞ4ÿ	h Ç�ÿ�9 ÿ�õ h!È¡ Õ�9àð/õâÖ4�`9 ÷q�büqè.Ø�¢±ÕhèÙÕ£ü�ú/ú/Ö�Õ�÷ÙÖ�­s9 ÷ | | | |¡ Õ�9àð/õâÖ4�`9 ÷q�büqè.Ø'ðUñ'è�èÙÕ£ü�ú/ú/Ö�Õb÷.Ö�­s9 ÷ e2ÿ ÿ�9ä��Þ�h¤ Þ�ò�üAó�Ö
"$ñ'ò}÷ÙÖ�­Sñ'Ö2ý � Ö Õ/e ÿ�9çÌ�ÿ	h
ý'ð
÷ÙÖ�­Sñ'Ö2ý � Ö2÷ Õ/e ÿ�9çÌ�ÿ	h

Ë�×t��ó�Ö[e�9æÕ����4¦I¥�¸_6>^_t�§zr-1��2r-1CÁ ¸
6�/�6�rÃ¸
6�re[Â]tª�^_t�/�¸_/   »�¦�^Â]�� ��A CPD ^Eª2^_1�6-¸
ÿ�r-6-¹
»�r´¦u^_�µ¥�»?â�ò:¹�^Â1�]�t   /t¦yr���/�6�re]21 rÃ¸A»H^_t-�_]2t   ^�� /�ÁC/2r-1G¸
656-¹�^Ð1c¥   ¿ ^4tÂ]���^Pª�^_1s6-¸«r-1
ÿ=¹Yre[_¹~6-¹�^56�tv/�[��ÀrÃ1 6�r   ^!ÿ�r-6-¹~6-¹�^56�t
r Á�ÁC^4t(¹�/B¸5/�6/¦u^�/B¸_6`x�ª2^Z¹Yr�6-¸_â!ò:¹G^�ªB/t¦¨¥s^
¸Ér-1
¿4t�/�[���^�6-¸Ztv^e�4^4tZ6�]~^Pª�^_1s6-¸aÿ=¹G^_t�^8]21c¦y¾$¸4^�¼e¥s^_1�[
^
¸A/B¸�¸_]�[�r�/�6>^ �~6�]$6-¹�^T6�t
r�Á�ÁC^4tZ6�tv/�[��
¹�/+ª2^8¿ ^�^_1o¿P¥�r´¦y6�â
÷ÙÖ�úUödÖ2ýRè49 Ë Õ.ðUö¬è.×t��ó�Ö§e�9uÞa×t�ÑðUñ'è�è.Ø�Ö!ê �+hûð/õâè.Ø'Ö�Ø�ü�è � óqñ�÷ÙèÙÖ�Õ{÷�×/÷.÷Ùð � üq×%èÙÖ2é0èÙð
è.Ø'Ö
èÙÕ£üqú/ú/Ö�Õ=÷.ü�úUý�×/ó¨é'ð�ý�ð/è � ðUý$è.×/üqý	×/ý$ô���× � � ú/Õ.ðUñ�ý�é0Ø�üqè49DX0ð/Õ.Ö�ð��/Ö�Õ§þ)è.Ø�Ö�Õ.Ö2öd×/üAý�üqý'ú
÷.×/ödò�ó�Öhð/õ üqö_ò�ñ'Õ.Ö!Ø�ü�è�÷.Ö�­$ñ'Ö2ý � Ö2÷aØ�×/÷�×/ý�×��/Ö�Õ{×%ú/Ö � ðUýRèÙÖ2ý$èað/õ¶��× ��� ú/Õ.ðUñ�ý�éuØ�ü�è.÷
Ö�­Sñ�×/óÑèÙðÐÞ2e h«9

�¸·-�¸·sr ¹�º"»�¼�-¾½ »W�$¿K½ À{»t¿K
�Á��.-]�)Â�»�¿K½+Ã Â�Á
Ë�Ø�Ö0÷.×/ö_Ö	ò�Õ.ð � Ö2é�ñ'Õ.Ö�Ø�×/÷��ÑÖ�Ö2ý ×%ò�ò�óAü�Ö2étèÙðH×�÷.×/ö_ò�óqÖ}ð/õa÷.üqöhñ�óq×%èÙÖ2é �ÄA CPD
é'Ö � ×§ôS÷eÅ�è.Ø'ÖÌè.üqödüqý�ú!ð/õ�è.Ø'Ö � ð/Õ.Õ.Ö2÷.ò)ðUý�é�üqý'ú!ò)ðU÷£ü�èÙÕ.ðUý¡èÙÕ£× ��� ÷büA÷�é�Ö 7 ý'Ö2é}×/÷.÷.ñ�ödüqý'ú
è.Ø�×%èàè.Ø�Ö2÷ÙÖ�Ö4�/Ö2ý$è.÷ ×%Õ.Ö�èÙÕ{ü�ú/ú/Ö�Õ£üqý'ú�è.Ø�Ö]ÆV ]Ç59	 �ýd×��/Ö�Õ£×%ú/Ö�ýSñ�ö��ÑÖ�Õàð/õ�èÙÕ£× � � ÷ õøÕ.ðUö
÷.üAö!ñ�óA×%èÙÖ2éoX0ü � Ø'Ö2óFé�Ö � ×2ô�÷�þ � ð/Õ£Õ.Ö2÷ÙòÑðUý�é�üqý�ú¡èÙð	è.Ø'ÖdÖ_��òÑÖ � èÙÖ2é Õ£×%èÙÖ
ð/õ)ÈÐXÂ}I{/þâüq÷
÷.ñ�ò)Ö�Õ{üqö_òÑðU÷ÙÖ2éíèÙð è.Ø'Ö6÷.ü�úUý�×/ó�Ö4�/Ö2ý$èÂ�büqè.Ø&ñ�ý�ü�õøð/Õ£ö Õ£×/ý�é'ðUö è.üqödÖ�ðtÉÑ÷ÙÖ�èÂ�bü�è.Ø
Õ.Ö2÷.ò)Ö � è�èÙð
è.Ø'ÖaèÙÕ£ü�ú/ú/Ö�Õ�9

Ë ð/Õ�è.Ø�üq÷}÷.×/ödò�ó�Ö�ð/õ�÷.ü�úUý�×/ó�Ö4�/Ö2ý$è.÷0è.Ø'Ö � óAñ�÷ÙèÙÖ�Õ 7 ý�é�üqý'úHò)Ö�Õ£õsð/Õ£ö
×/ý � Ö2÷�þÌ×/÷
÷.Ø�ð��bý6üAý�è.×t��ó�Ö�È�9æÕSþà×%Õ.Ö¡÷.óqü�úUØ$è.ó�ô��)Ö�èÙèÙÖ�Õhé�ñ'ÖdèÙð	è.Ø'Ö
Ø�üqúUØ'Ö�Õ�ö_ðUö_Ö2ý$è.ñ�ö ð/õ�è.Ø'Ö
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÷£ü�úUý�×/ó�èÙÕ{× ��� ÷ÉÇ¾È�Õ�9ä� G ^cacb`[
È � ðUö_ò�×%Õ£Ö2é�èÙð_×A�büqé'Ö�ö_ðUö_Ö2ý$è.ñ�ö ÷ÙòÑÖ � èÙÕ£ñ�ö�ð/õ¨è.Ø'Ö
X	ü � Ø'Ö2óM÷£ñ'òÑÖ�Õ£üqö_òÑðU÷ÙÖ2é}èÙÕ{× ��� ÷ÀÇ z2ÿÏÎÐÈ2ÿ G ^cacb`[�È{þV�bØ�ü � Ø � ð/Õ.Õ.Ö2÷ÙòÑðUý�é	èÙð}ó�ðUý'ú/Ö�Õ
èÙÕ{× ��� ò�×%è.Ø�÷�üAýRèÙðdè.Ø�ÖZX^��Íù÷ÙòÑÖ � èÙÕ.ðUö_Ö�èÙÖ�Õ�9

Ë�Ø'Ö!üAý'Ö�� � ü�Ö2ý � ô�üA÷=ó�Ö2÷£÷bè.Ø�×/ý¨Þ�h¬×/ý�éuè.Ø'ÖhòÑÖ�Õ � Ö2ýRè.×%ú/Ö�ð/õ@ò�ñ'Õ.Ö!Ø�ü�è � óqñ�÷ÙèÙÖ�Õ£÷
üA÷}×t�)ðUñ�è0ê/� h$9ÒÑÌý¹è.Ø'Ö�ð/è.Ø�Ö�Õ	Ø�×/ý�é¨þ=è.Ø'Ö � ðUý$è.×/ödüqý�×%è.ü�ðUý¹õøÕ.ðUö Ø�ü�è � óqñ�÷ÙèÙÖ�Õ£÷
×/÷£÷Ùð � üA×%èÙÖ2é_èÙð�ò�üAó�Ö
"$ñ'ò�èÙÕ£× ��� ÷FüA÷}��×/÷.ü � ×/óAó�ô�ñ�ý � Ø�×/ý'ú/Ö2é?�âüqý�è.Ø'Ö0õ/� h ð/õ)è.Ø'Ö�Ö4�/Ö2ý$è.÷
ðUý�ó�ô
è.Ø'Ö � óqñ�÷ÙèÙÖ�Õ£÷�×/÷£÷Ùð � üA×%èÙÖ2é�èÙðdè.Ø'Ö�èÙÕ£ü�ú/ú/Ö�Õ�èÙÕ£× � � ×%Õ.Ö�÷ÙÖ2óqÖ � èÙÖ2é?9
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 =õøèÙÖ�Õ_è.Ø'Ö¡ËMÕ£× � � Ë üqý�é�üqý'ú0ò�Õ.ð � Ö2é�ñ'Õ.Ö/þ=�bØ'Ö�Õ.Ö[è.Ø'Ö[Ø�ü�è.÷hÕ.Ö � ð/Õ{é'Ö2é²üqý�è.Ø'Ö[èÙÕ£× ���C|
üAý'ú	é'Ö�èÙÖ � èÙð/Õ�×%Õ.Ö � ðUóqó�Ö � èÙÖ2é²üqý$èÙðu÷£ñ'��÷ÙÖ�è.÷hÖ2× � Øtð/õ=è.Ø'Ö2öÊ×/÷.÷Ùð � üq×%èÙÖ2étèÙð�×uèÙÕ£× ���
÷.Ö�úUö_Ö2ýRè�þ'è.Ø�Öaé'Ö�èÙÖ�Õ£ödüqý�×%è.ü�ðUý
ð/õ�è.Ø'ÖÌèÙÕ£× � � ò�×%Õ{×/ö_Ö�èÙÖ�Õ£÷�Õ.Ö�­Sñ�ü�Õ£Ö2÷ ×�ò�Õ£Ö � üq÷ÙÖ�èÙÕ£× ���
ödðSé'Ö2ó�õøð/Õ�è.Ø�Ö�èÙÕ{×oÖ�Ö � èÙð/Õ.ô¡ð/õmè.Ø�Ö � Ø�×%Õ.ú/Ö2é[ò�×%Õ£è.ü � ó�ÖÌüqý�×�öd×%úUý�Ö�è.ü �07 Ö2óqé*þ�×/ý�é¡è.Ø'Ö
� ý'ð��bó�Ö2é'ú/Ö��Ñð/è.Ø ð/õ�è.Ø�Ö�é'Ö�èÙÖ � èÙð/ÕhÕ.Ö2÷ÙðUóqñ�è.ü�ðUý�÷a×/ý�é ð/õ�è.Ø'Ö�×/ö_ðUñ�ýRèað/õ�ö
×%èÙÖ�Õ£üq×/ó
èÙÕ{×��/Ö�Õ£÷ÙÖ2éÏ�$ô¡è.Ø'Ö�ò�×%Õ.è.ü � ó�Ö�üqý[ð/Õ£é'Ö�Õ�èÙð
Ø�×��/Ö�× � ð/Õ.Õ£Ö � èb×/ý�é[Ö�� � ü�Ö2ý$è�é'Ö2÷ � Õ{ü�ò�è.ü�ðUý
ð/õ�è.Ø'Ö�öhñ�ó�è.üqò�ó�ÖÌ÷ � ×%èÙèÙÖ�Õ£üqý'ú�×/ý�é}Ö2ý'Ö�Õ.ú/ô[ó�ðU÷.÷�ÖPÉ)Ö � è.÷49

Ë�Ø'Ö�× �4� ñ'Õ£×%èÙÖ�Õ.Ö � ðUý�÷ÙèÙÕ£ñ � è.ü�ðUý[ð/õ�è.Ø'ÖÌèÙÕ£× � � ò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷�õøÕ.ðUö¯×_÷ÙÖ�è�ð/õâ÷Ùò�× � Ö
òÑðUüqý$è.÷à×/ý�é
è.Ø'ÖV��× � � "Rò�Õ£ð/ò�×%úU×%è.ü�ðUý�èÙðaè.Ø'Öq�/Ö�Õ.èÙÖ_�Ñþ��bü�è.Ø�è.Ø'Ö � ðUö_ò�ó�Ö�èÙÖ�ñ�÷ÙÖ�ð/õÑè.Ø'Ö
üAý'õsð/Õ{öd×%è.ü�ðUýh×��%×/üqóq×t��ó�Ö�õøÕ.ðUö è.Ø'Ö�èÙÕ£× � � üAý'úaé'Ö4��ü � Ö/þRüq÷âé'Ö 7 ý�Ö2é_ËmÕ£× � � Ë ü�èÙè.üAý'ú�÷ÙèÙÖ�òP9

;,ý�è.Ø�üA÷=��×§ô/þ$è.Ø'Ö�èÙÕ{× ���T7 è � ×/ý8�ÑÖÊ��ü�Ö4� Ö2é_×/÷Fè.Ø'Ö�óq×/÷Ùè@÷.èÙÖ�ò
üqý�è.Ø'Ö�é�×%è.×aÕ.Ö � ðUý |
÷.èÙÕ£ñ � è.ü�ðUý*þG�=Ø�ü � Ø0Ø�×/÷büqý0üqý'ò�ñ'è�è.Ø'Ö�ò)ðU÷£ü�è.ü�ðUý[ð/õâè.Ø'Ö�Ø�üqè.÷�ò�Õ.ð��Süqé�Ö2é��$ô[è.Ø'Ö�èÙÕ£× ���
7 ý�é'Ö�Õ2þC�bØ'Ö�Õ.Ö2×/÷�ü�è.÷�ðUñ'èÙò�ñ'è�üA÷ ×�óqüq÷.èFð/õmò�×%Õ.è.ü � ó�Ö2÷�Õ.Ö�ò�Õ£Ö2÷ÙÖ2ýRèÙÖ2é~�Sô
×/ý[Ö2÷Ùè.üqö
×%èÙÖ�ð/õ
è.Ø�Ö�èÙÕ£× ��� ò�×%Õ{×/ö_Ö�èÙÖ�Õ£÷49

;,ý[è.Ø�üA÷ � Ø�×%ò�èÙÖ�Õ2þ�×�èÙÕ£× ���«7 èÙè.üqý�ú�÷.èÙÕ£×%èÙÖ�ú/ô/þN��×/÷.Ö2é[ðUý[è.Ø'Ö�×a×/óqöd×/ý 7 ó�èÙÖ�ÕZôØÈ ��öVþ
×/ý�é�üqö_ò�ó�Ö2ödÖ2ýRèÙÖ2é�üqý�X�Ö�ú�Ùbð$ð/è!õsð/Õaè.Ø�Ö
é�×%è.×}Õ.Ö � ðUý�÷ÙèÙÕ£ñ � è.ü�ðUý üqýIè.Ø'Ö�Æ�ÙD} é'Ö |
èÙÖ � èÙð/Õ!üq÷�é'Ö2÷ � Õ£üÚ�)Ö2éP9(;,ýIò�×%Õ£è.ü � ñ�óq×%Õ2þÑè.Ø'Ö_��×/÷£ü � üqé'Ö2×�þ*è.Ø'Ö_×/ý�×/ó�ôSè.ü � õøð/Õ£ö!ñ�óq×%è.ü�ðUý*þ
è.Ø�Ö[üAö_ò�ó�Ö2ö_Ö2ý$è.×%è.ü�ðUýt×/ý�éHè.Ø'Ö}òÑÖ�Õ.õøð/Õ£öd×/ý � Ö2÷hð/õ=è.Ø'Ö�ËmÕ{× ��� Ë üqèÙè.üqý'úuò�Õ.ð � Ö2é�ñ'Õ.Ö
×%Õ£Öaé�üq÷ � ñ�÷£÷ÙÖ2é?9

ÛÉè£Î KnLTì:9¯Ðqë�ðÓÐqê QBÜ�ë��Vìzï³KÐì�;:L8ê8Ü@ÝAUTì

ËbØ'Ö�×a×/óqöd×/ý 7 ó�èÙÖ�Õ�èÙÖ � Ø�ý�üu­$ñ�ÖÉ��×/÷bé'Ö4�/Ö2ó�ð/òÑÖ2é}èÙð
é'Ö�èÙÖ�Õ{ödüqý'Ö�è.Ø'Ö�Ö4�/ðUóAñ'è.ü�ðUý}ð/õà×
é�ôSý�×/ö
ü � ×/óÑ÷ÙôS÷.èÙÖ2öÈõøÕ.ðUö¯×d÷ÙÖ�è�ð/õâö_Ö2×/÷.ñ�Õ.Ö2ö_Ö2ý$è.÷�è.× � Ö2ý	×%è�é�üÞÉ)Ö�Õ£Ö2ýRè�è.üqödÖ2÷Zôçõ�ÕBö�9�F÷.÷ÙÖ2ý$è.üq×/óqóqô/þ)ü�è � ðUý�÷.üA÷Ùè.÷bð/õ�×�÷.Ö�è�ð/õ�öd×%è.Ø'Ö2öd×%è.ü � ×/óMÖ�­Sñ�×%è.ü�ðUý�÷=è.Ø�×%è�ò�Õ.ð���üqé'Ö/þ

� �
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�Sô Õ.Ö � ñ�Õ£÷.ü��/Ö}÷ÙèÙÖ�ò�÷2þ@è.Ø'Ö�é'Ö2÷ � Õ{ü�ò�è.ü�ðUý�ð/õ=è.Ø�Ö[÷.ôS÷ÙèÙÖ2ö�÷Ùè.×%èÙÖ��$ôHödüqý�üAödü�{2üqý'ú0è.Ø'Ö
÷.ñ�ö ð/õ�÷�­$ñ�×%Õ.Ö2é¡Õ.Ö2÷.üqé�ñ�×/óq÷ ý�ð/Õ£öd×/óqü�{�Ö2é�èÙð_è.Ø'ÖÌÖ�Õ.Õ.ð/Õ{÷49àË�Ø'Ö�Õ.Ö�õøð/Õ.Ö�ü�è�ò�Õ.ð � Ö�Ö2é�÷¶�$ô
×h÷.ñ �4� Ö2÷.÷£ü�ðUý
ð/õM×/ó�èÙÖ�Õ£ý�×%è.üqý�ú�ò�Õ.Ö2é�ü � è.ü�ðUý
×/ý�é�é'Ö � üA÷.ü�ðUý
÷.èÙÖ�ò�÷�þ�õsÕ£ðUö ðUý'ÖÌö_Ö2×/÷.ñ�Õ.Ö |
ö_Ö2ý$è�èÙð�è.Ø'Ö!ý'Ö_��è�þ�è.ØSñ�÷=üqö_ò�Õ.ð��SüAý'ú_è.Ø'Ö � ý'ð��=ó�Ö2é'ú/Ö�ðUý0è.Ø'Ö�÷Ùô�÷ÙèÙÖ2ö¬ò�×%Õ£×/ö_Ö�èÙÖ�Õ{÷�Sô[õsðUóqóqð��büqý�údè.Ø'Ö�Ö4�/ðUóAñ'è.ü�ðUý�ð/õàè.Ø�Ö!÷ÙðB" � ×/óqóqÖ2éàßÙ÷Ùè.×%èÙÖT�/Ö � èÙð/Õ<á���×¡óqüq÷.è�ð/õàõsÖ2×%è.ñ'Õ£Ö2÷
é'Ö2÷ � Õ£ü���üqý�ú!è.Ø'Öa÷.ôS÷ÙèÙÖ2ö~9

;�ý¡è.Ø'Ö�ò�Õ.Ö2é�ü � è.ü�ðUý¡÷ÙèÙÖ�ò¨þ'è.Ø'Ö � ñ'Õ£Õ.Ö2ýRè�÷Ùè.×%èÙÖZ�/Ö � èÙð/ÕbÖ_��èÙÕ£×%òÑðUóq×%èÙÖ2é[èÙðdè.Ø'Ö�ý'Ö_��è
ö_Ö2×/÷£ñ'Õ.Ö2ö_Ö2ý$è � ðUý�é�ü�è.ü�ðUý�÷�üq÷Mò�Õ.Ö�õøð/Õ£ö_Ö2é*þ%è.× � üqý'úÌüqý$èÙð�× �4� ðUñ�ý$è@×/óqó$òÑðU÷.÷.ü���óqÖ@ÖPÉ)Ö � è.÷
è.Ø�×%è�×�É)Ö � è�è.Ø'Ö�÷Ùô�÷ÙèÙÖ2ö Çøõøð/Õ�Ö_��×/ö_ò�ó�Ö/þSüqõ)è.Ø�Ö=÷Ùô�÷ÙèÙÖ2ö üq÷F× � Ø�×%Õ£ú/Ö2é�ò�×%Õ.è.ü � ó�Ö�è.Ø�Ö2÷ÙÖ
ÖPÉÑÖ � è.÷ � ðUñ�óqé$�)Ö!è.Ø'Ö�ö!ñ�óqè.ü�ò�ó�Öa÷ � ×%èÙèÙÖ�Õ{üqý'ú[×/ý�é0Ö2ý�Ö�Õ.ú/ô0ó�ðU÷.÷
È{þ��bØ�üqó�Öaüqý	è.Ø'Ö 7 ó�èÙÖ�Õ
÷ÙèÙÖ�ò�è.Ø�Öd÷Ùè.×%èÙÖ!�/Ö � èÙð/Õ!üA÷�ñ'ò*é�×%èÙÖ2éuè.× � üqý�ú[üAýRèÙð�× �4� ðUñ�ý$è�þ:�=ü�è.ØIè.Ø'Ö_×%ò�ò�Õ.ð/ò�Õ£üq×%èÙÖ
��Ö2ü�úUØ$è�þ�è.Ø'Ö�ò�Õ.Ö2÷.Ö2ýRèbödÖ2×/÷.ñ'Õ.Ö2ö_Ö2ý$è49 =õøèÙÖ�Õ�Ö2× � Ø[ò�Õ.Ö2é�ü � è.ü�ðUý
÷ÙèÙÖ�òmþSè.Ø�Ö 7 óqèÙÖ�Õ�Ø�×/÷�èÙð�é'Ö � üqé'Ö0�bØ'Ö�è.Ø�Ö�Õ è.Ø'ÖÌö_Ö2×/÷.ñ�Õ.Ö |
ö_Ö2ý$è�üq÷ � ðUö_ò�×%è.ü���óqÖ±�bü�è.Ø¡è.Ø'Ö�ò�Õ.Ö2÷.Ö2ýRèD�/Ö � èÙð/Õb÷Ùè.×%èÙÖÌÖ_��èÙÕ£×%òÑðUóq×%è.ü�ðUý[×/ý�é*þ�è.Ø'Ö2ý¨þSü�õ
ü�è ÷.Ø'ðUñ�óqé��)Ö=ñ�÷ÙÖ2édüqý
è.Ø'Ö=÷£ñ'��÷ÙÖ�­Sñ'Ö2ý$èFñ'ò*é�×%èÙÖ�ð/õÑè.Ø'Ö�÷Ùè.×%èÙÖI�/Ö � èÙð/Õ�ð/Õ�ü�õ*ü�èF÷.Ø�ðUñ�óqé�ÑÖ�Õ.ÖµÖÙÖ � èÙÖ2é?9�Ù�ðUýC�/Ö2ýRè.ü�ðUý�×/óqó�ô/þRè.Ø�Öbö_Ö2×/÷.ñ'Õ£Ö2ö_Ö2ýRèº�bØ�ü � Ø_üq÷ � ó�ðU÷ÙÖ2÷ÙèFèÙð�è.Ø'Ö�ò�Õ£Ö2é�ü �
|
è.ü�ðUý�üq÷�÷ÙÖ2ó�Ö � èÙÖ2é¡õsð/Õ�üqý � óAñ�÷.ü�ðUý_üqý�è.Ø'Ö�ñ'ò*é�×%èÙÖ2é
÷Ùè.×%èÙÖ�9 Ë�Ø'Ö=é�üq÷Ùè.×/ý � Ö�üq÷FÖ_��ò�Õ.Ö2÷£÷ÙÖ2é�Sô¡×
÷.ñ�ü�è.×t��óqÖ=èÙÖ2÷ÙèI��×%Õ{üq×t��ó�Ö/þ�õøð/Õ�Ö_��×/ödò�ó�Öa×8â ý 9

ÛÉè�J KMLTìNKÐï*Ð);PORQBÜÙ���ãÜ�ê�� ���Vï*Ð��`ì@�]ä
Ë�Ø�Ö 7 ý�×/ó ò�ñ'Õ.òÑðU÷ÙÖ_ð/õbè.Ø'Ö
è.× � �W7 è�üq÷aèÙðuÖ2÷Ùè.üqö
×%èÙÖ¡×u÷ÙÖ�èhð/õ�ò�×%Õ£×/ö_Ö�èÙÖ�Õ{÷«Ç�÷.è.×%èÙÖ
�/Ö � èÙð/Õ
Èmè.Ø�×%èâé'Ö2÷ � Õ{ü��ÑÖ2÷¨è.Ø'Ö � Ø�×%Õ£ú/Ö2é!ò�×%Õ.è.ü � ó�Ö�ñ�÷.üqý'ú=×=÷ÙÖ�è�ð/õ�ö_Ö2×/÷.ñ�Õ.Ö2ö_Ö2ý$è.÷�×/óqðUý'ú
è.Ø'Ö�èÙÕ{× ��� èÙÕ£×oÖÙÖ � èÙð/Õ.ô�9 �÷�ò�Õ.Ö4��ü�ðUñ�÷£ó�ôd×/ýRè.ü � ü�ò�×%èÙÖ2é*þ�è.Ø'Ö 7 èÙè.üqý�úhò�Õ.ð � Ö2é�ñ'Õ.ÖÌüqý�X�Ö�ú�Ùbð$ð/èbüA÷���×/÷ÙÖ2é¡ðUý
è.Ø'Ö©×a×/óqöd×/ý 7 ó�èÙÖ�Õ�×/ý�é*þ�è.Ø�Ö�Õ.Ö�õsð/Õ£Ö/þÑüqèbüqý�Ø'Ö�Õ{ü�è.÷�ü�è.÷=ó�ð/úUü � ×/ó�÷ÙèÙÕ£ñ � è.ñ'Õ£Ö�9�Ë�Ø'Ö���×/÷.ü �
üqé�Ö2×��àÖ4�/Ö�Õ.ô¡÷.ò�× � ÖaòÑðUüqý$è�×/é�é'Ö2é[èÙðdè.Ø'Ö�èÙÕ£× � � ñ'ò*é�×%èÙÖ2÷�ü�è.÷�÷Ùè.×%èÙÖZ�/Ö � èÙð/ÕeÅ�×d÷.ò�× � Ö
òÑðUüqý$è�üq÷!×/é�é'Ö2é6èÙðuè.Ø'Ö�èÙÕ£× ��� é'Ö�òÑÖ2ý�é�üqý'ú[ðUýHü�è.÷ � ðUö_ò�×%è.ü���üAóqü�èCô��bü�è.Ø è.Ø'Ö
èÙÕ{× ���
Ö_��èÙÕ£×%òÑðUóq×%è.ü�ðUý[ðUý0è.Ø'Ö�Õ.Ö2ó�Ö4�%×/ýRè=ö_Ö2×/÷.ñ'Õ.Ö2ödÖ2ýRè�ò�óq×/ý'Ö�9Ñ`�C��ü�ðUñ�÷.óqô/þo�ÑÖ�õøð/Õ.Ö�÷.è.×%Õ.è.üqý'ú�ü�èâüq÷âý'Ö � Ö2÷.÷.×%Õ£ô�èÙð�üqý�ü�è.üA×/óqü�{�Ö@è.Ø'Ö�÷Ùè.×%èÙÖÊ�/Ö � èÙð/Õ ×/ý�é
è.Ø'Ö � ð���×%Õ{üq×/ý � Ö!ö
×%èÙÕ£ü �V9

å¸·´æ¸·­ç ��À/º1��Á/�.-¾è¸½ ¿­é��.-]ê}Â�Ã	ëì¼/-­��½+¿­Â�ÁíÂ�î�½ À�ºt�gÃ �.é ï{êz¿K½
Ë�Ø�üq÷!÷.Ö � è.ü�ðUý²úUü��/Ö2÷_×�ö_ð/Õ£Ö¡èÙÖ � Ø�ý�ü � ×/ó�ò�Õ.Ö2÷ÙÖ2ý$è.×%è.ü�ðUý²ð/õbè.Ø�Ö�üqé'Ö2×uè.Ø�×%èT��×/÷
é'Ö |
÷ � Õ{ü��ÑÖ2é¡×t�Ñð��/Ö�9

Ë ü�Õ{÷ÙèÌð/õ ×/óqó þ¨üqèÌüA÷�ý'Ö � Ö2÷.÷.×%Õ.ôuèÙð�é'Ö 7 ý�Öhè.Ø�Öd÷Ùè.×%èÙÖ!�/Ö � èÙð/Õ�è.Ø�×%èa×/óqó�ð��=÷ÌèÙð�é'Ö |



ÓPcËÊVced$Ô©¯ f � ² ° !Aï?gB°Ã¯ ° !�ì:h ®tð Í4! ° g�°-h�² h��qg ¯ f Ô\®�° ¯�±²ì±°Ãg �"Q
÷ � Õ£ü��ÑÖÌè.Ø'Ö!÷Ùô�÷ÙèÙÖ2ö Ö4�/ðUóqñ'è.ü�ðUý?9)ñ�üqý � Ö�è.Ø�Ö!÷Ùô�÷ÙèÙÖ2ö üA÷�× � Ø�×%Õ.ú/Ö2é�ò�×%Õ.è.ü � ó�Ö�×/ý�é}è.Ø'Ö
è.üAö_ÖbÖ4�/ðUóqñ�è.ü�ðUý[üq÷Fè.Ø�Ö=ò�×%Õ£è.ü � ó�ÖbèÙÕ{×oÖ�Ö � èÙð/Õ.ô/þ'è.Ø�Ö�÷Ùè.×%èÙÖ��/Ö � èÙð/Õ � ×/ý~�ÑÖbÕ£Ö�ò�Õ.Ö2÷ÙÖ2ý$èÙÖ2é�Sô_× � ðUóqóqÖ � è.ü�ðUýdð/õ 7 �/Ö=ò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷���èa� ðhõøð/ÕFè.Ø'Ö=ò)ðU÷£ü�è.ü�ðUý*þ/èa� ðhõsð/Õ è.Ø'Ö=é�ü�Õ.Ö � è.ü�ðUý
×/ý�é[ðUý'Öaõøð/Õ�è.Ø'ÖaèÙÕ£× � ��� ñ'Õ��%×%è.ñ'Õ.Ö�ð/Õbò�×%Õ.è.ü � ó�Ö�ö_ðUö_Ö2ý$è.ñ�ö�9

;Xõ���Ö � Ø�ð$ðU÷ÙÖ	èÙð���ð/Õ � üqýí× � ôSóAüqý�é'Õ£ü � ×/ó�Õ.Ö�õsÖ�Õ£Ö2ý � Ö0õøÕ£×/ö_Ö~�=ü�è.Ø²è.Ø'Ö���×B�'üq÷
ð/Õ{ü�Ö2ýRèÙÖ2é0×/ó�ðUý'údè.Ø'Öaé�Ö�èÙÖ � èÙð/Õ�×B�'üq÷�×/ý�é�è.Ø'ÖaÕ£×/é�üAñ�÷�úUü��/Ö2ý��Sô S �óò Ä ý �øÅ ý þ�è.Ø'Ö
¸_6�/�6>^�ª2^ [�6�]2t�öd×§ôW�)Ö�Õ£Ö�ò�Õ.Ö2÷ÙÖ2ý$èÙÖ2é��Sô��

| S þ�è.Ø'Ö	Õ{×/é�üqñ�÷8�=Ø'Ö�Õ.Ö0è.Ø�Ö	èÙÕ£×oÖÙÖ � èÙð/Õ.ô&üqýRèÙÖ�Õ{÷ÙÖ � è.÷¡è.Ø'Ö0Õ.Ö�õøÖ�Õ.Ö2ý � Öuò�óq×/ý�Ö	×%è
×2{2üqöhñ'è.Ø�×/ó¨×/ý'úUóqÖ�J�ôtÅ

| �'þ�è.Ø'Ö({Z��×/óqñ�Ö(�bØ'Ö�Õ.Ö�è.Ø'Ö�èÙÕ{×oÖ�Ö � èÙð/Õ.ô�üAýRèÙÖ�Õ£÷.Ö � è.÷�è.Ø'Ö�Õ.Ö�õøÖ�Õ.Ö2ý � Ö�ò�óq×/ý'Ö+Å
| Ji và ¥ üYJ�ô%þFè.Ø�Ö�ò�Ø�×/÷ÙÖ}×/ý'úUóqÖ}ð/õ�è.Ø�Ö�Ø'Ö2óqü ��×%è
è.Ø'Ö0üqý$èÙÖ�Õ£÷ÙÖ � è.ü�ðUý¨�=ü�è.Øtè.Ø'Ö
Õ.Ö�õøÖ�Õ.Ö2ý � Ödò�óA×/ý'ÖÂÇKJi và ¥ üq÷Ìè.Ø'Ö
×/ý'úUóqÖdð/õ�è.Ø'Ödè.×/ý'ú/Ö2ý$è�èÙð	è.Ø'Ö_èÙÕ£×oÖÙÖ � èÙð/Õ.ô ×%è
è.Ø�üq÷�òÑðUüqý$è�ÈjÅ

| è.×/ýUõ¨þH�bØ'Ö�Õ.Ö�õ~��×%Õ � è.×/ý�H"ö 
 H�÷Hüq÷�è.Ø'Ö!é�ü�ò�×/ý'úUó�Ö�ð/õâè.Ø'ÖaØ�Ö2óqü �V9
| Þ 
 Hmþ�è.Ø'Ö!üqýY�/Ö�Õ{÷ÙÖ�ò�×%Õ.è.ü � óqÖÌödðUö_Ö2ýRè.ñ�ö�Å
;,ý�è.Ø'Ö6ý�ð/è.×%è.ü�ðUý½ñ�÷.Ö2é¹Ø'Ö�Õ.Ö/þÌè.Ø'Ö�ò�×%Õ.è.ü � ó�Ö�÷Ùè.×%èÙÖW�/Ö � èÙð/ÕI×%è}è.Ø'Ö6è.üqödÖ��Iüq÷

é�Ö2ý'ð/èÙÖ2éY�$ôÐøÄ"ù ×/ý�éÇè.Ø�ÖIüqè.÷ � ð��%×%Õ£üq×/ý � Ö6öd×%èÙÕ{ü �ú�SôYû¶ù�9 ;,ý&ðUñ'Õ � ×/÷ÙÖ/þ�øÄ�ù6üq÷
ò�×%Õ£×/ö_Ö�èÙÕ£ü�{�Ö2é�üqýdèÙÖ�Õ{öd÷Fð/õ*è.Ø�ÖbèÙÕ£× � � ò�×%Õ£×/ö_Ö�èÙÖ�Õ{÷\�=Ø�ü � Ø
×%Õ.Ö�× � è.ñ�×/óqó�ô_é'Ö 7 ý'Ö2é�×/÷øÄ ô þmüe9fÖ�9hè.Ø'Öd÷Ùè.×%èÙÖ!�/Ö � èÙð/Õ�×%è�è.Ø'Ödé'Ö � ×§ô��/Ö�Õ£èÙÖ_�`9_Ë�Ø'Ödö
×%èÙÕ£ü ��ü4ù
é�Ö2÷ � Õ£ü��ÑÖ2÷�è.Ø'Ö
ò�Õ.ð/ò�×%úU×%è.ü�ðUý[ð/õMè.Ø'ÖÌèÙÕ£× ��� ò�×%Õ£×/ö_Ö�èÙÖ�Õ{÷�õsÕ£ðUö�è.Ø�ÖaØ�ü�è(Ç¾ýZüøÞ�È èÙð_è.Ø'Ö�Ø�ü�è)ý û 9@Ë�Ø'Ö
÷.ò�× � Ö�òÑðUüqý$èbö_Ö2×/÷.ñ�Õ.Ö2é0×%è=è.Ø'Ö©ýSè.Øuö_Ö2×/÷.ñ'Õ£Ö2ö_Ö2ýRè=ò�óq×/ý'Ö!üq÷bé'Ö2ý�ð/èÙÖ2é^�SôW�Ïù~Ç@üqý
ú/Ö2ý�Ö�Õ£×/ó þ��Ïù	üq÷�×Ð�/Ö � èÙð/Õ½�bü�è.ØHè.Ø'Ö}é�üqödÖ2ý�÷.ü�ðUý�ð/õbè.Ø�×%èd÷.ò)Ö � ü 7s� ödÖ2×/÷.ñ'Õ.Ö2ö_Ö2ý$è�þ
ü�9fÖ�9
õøð/Õ�×}èÙÕ£× � � üqý�ú	é'Ö4��ü � Ö8�Ïù¡üq÷a×0÷.ò�× � ÖdòÑðUüqý$è�È�9
Ë�Ø'Ö
ödÖ2×/÷.ñ'Õ.Ö2ö_Ö2ý$èaÖ�Õ.Õ£ð/Õ�üq÷
é�Ö2÷ � Õ£ü��ÑÖ2é©�$ô�è.Ø'Ö�ö
×%èÙÕ£ü � n ù3ÅY�bØ�üqó�Ö�è.Ø'Ö�Õ.Ö2óA×%è.ü�ðUý_�ÑÖ�è>��Ö�Ö2ýdè.Ø'Ö�èÙÕ{× ��� ò�×%Õ£×/ödÖ�èÙÖ�Õ£÷øÄ�ù�×/ý�é�è.Ø'Ö�ò�Õ£Ö2é�ü � èÙÖ2é�ö_Ö2×/÷.ñ'Õ£Ö2ö_Ö2ýRèàüq÷âé'Ö2÷ � Õ£ü��ÑÖ2é��Sô�è.Ø�Ö�ò�Õ.ð�Ö�Ö � è.üqðUý_öd×%èÙÕ£ü ��þ�ù�9

;,ý[Ö2× � Ø 7 ó�èÙÖ�Õ�÷.èÙÖ�ò¨þ'è.Ø'Öa÷Ùè.×%èÙÖÉ�/Ö � èÙð/ÕÌ×/ý�é}ü�è.÷ � ð���×%Õ{üq×/ý � Ö�öd×%èÙÕ{ü �¡×%Õ.Ö�ò�Õ.ð/ò�× |
úU×%èÙÖ2éhèÙðÌè.Ø'Ö�ó�ð � ×%è.üqðUý�ð/õ�è.Ø�Ö�ý'Ö_��èâö_Ö2×/÷.ñ'Õ.Ö2ödÖ2ýRè<�bü�è.Ø�è.Ø'Ö ò�Õ.Ö2é�ü � è.ü�ðUýaÖ�­$ñ�×%è.üqðUý�÷4�

øÄ ù � ûù � ü4ù�øÄ�ù � û Çeõ�9uÞ�Èû ù � ûù � ü4ùtû¶ù � û ü`ÿù ����ù Çeõ�9æÕ�È����� Û�����	�
 � Û��
�������
���>Û�� � Û������ � Û���������� � 
����������BÛ��! #"(Û$��%'&�"(�)% �+* � � %,�æÛ�� � �!�-�.�`Û/� �
qÛ�������0 � �1���2��� �43 ��� 35� �6� � ��� �-7



Q�ë Ô�¯ f Ô\®�° ¯�±²ì±°Ãg�g�°�²�²
×/ý�é[è.Ø�ÖaÖ2÷Ùè.üqöd×%èÙÖ2é0Õ.Ö2÷.üqé�ñ�×/ó S ù � ûù �bü�è.Ø}ü�è.÷�Ö�Õ.Õ.ð/Õ£÷ZÇ�Ø ù � ûù È¶�ÑÖ � ðUö_Ö

S ù � ûù � �Ïù0üBþ�ù"øÄ ù � ûù Çeõ�9�8�È
Ø ù � ûù � n ù��[þ�ù�û ù � ûù þ ÿù Çeõ�9çÌCÈ

}=Ö�Õ.Ö/þ9�zù�é�Ö2ý'ð/èÙÖ2÷âè.Ø'Ö�×/é�é�ü�è.ü�ðUý�×/óUÖ�Õ.Õ.ð/Õàüqý$èÙÕ.ð�é�ñ � Ö2é��$ô�×/ý$ô!ý�ðUüq÷ÙÖ ÷.ðUñ'Õ � Ö�ò�Õ.Ö2÷ÙÖ2ý$è
üqýdè.Ø'Ö=÷Ùô�÷ÙèÙÖ2ö}þ�üe9fÖ�9àÕ£×/ý�é'ðUö¥òÑÖ�Õ.è.ñ'Õ<��×%è.ü�ðUý_ð/õ*è.Ø'Ö=ò�×%Õ.è.ü � óqÖ�èÙÕ£×oÖÙÖ � èÙð/Õ.ô/þ'õsð/Õ Ö_��×/ö |
ò�óqÖ/þ�öhñ�ó�è.üqò�ó�ÖÌ÷ � ×%èÙèÙÖ�Õ£üqý'úG9

ËbØ'Öuñ�òÑé�×%èÙÖuð/õ!è.Ø'Ö6÷Ùô�÷ÙèÙÖ2öÅ÷Ùè.×%èÙÖo�/Ö � èÙð/ÕÐ�bü�è.Ø&è.Ø'ÖBýSè.ØYö_Ö2×/÷£ñ'Õ.Ö2ö_Ö2ý$è}üq÷
òÑÖ�Õ.õøð/Õ£ö_Ö2é$�bü�è.Ø[è.Ø�Ö 7 ó�èÙÖ�Õ�Ö�­Sñ�×%è.ü�ðUý�÷��: ù � û ù � ûù þ ÿ Ç n ù<;,þ�ù+û ù � ûù þ ÿù È<� ûøÄ"ù � øÄ ù � ûù ; : ù�Ç´�Ïù0üBþ�ù"øÄ ù � ûù È Çeõ�9 È�Èû¶ù � Ç�Þqü : ù�þ�ùBÈpû ù � ûù
�bØ�Ö�Õ.ÖÌè.Ø'Ö : ùhöd×%èÙÕ£ü��[üq÷ � ×/óAó�Ö2é}è.Ø'Ö�úU×/üqý0öd×%èÙÕ£ü �V9

ËbØ'Özâ ý � ðUý$èÙÕ£ü���ñ'è.üqðUý[ð/õ�è.Ø�Ö 7 ó�èÙÖ�Õ.Ö2é}òÑðUüqý$è�üq÷�è.Ø'Ö2ý}úUüu�/Ö2ýÏ�Sô
â ýù � S ÿù Ø � ûù S ù Çeõ�9æõ�È

ËbØ'Ö�÷ÙôS÷.èÙÖ2ö ÷Ùè.×%èÙÖq�/Ö � èÙð/Õ�×%è@è.Ø'Ö�óA×/÷Ùè 7 ó�èÙÖ�Õ.Ö2é�òÑðUüqý$èà×/ó���×2ô�÷Füqý � ð/Õ£ò)ð/Õ{×%èÙÖ2÷âè.Ø'Ö
õ�ñ�óqóÑüqý'õøð/Õ£öd×%è.üqðUý�õøÕ.ðUöÈ×/óAó*ò�Õ.Ö4��ü�ðUñ�÷.óqô
× �4� Ö�ò�èÙÖ2é0ödÖ2×/÷.ñ'Õ.Ö2ö_Ö2ý$è.÷49

å¸·´æ¸·®æ =�À/º1M ¼/-¾½ ¿­��-Kº?>¸é���½t½tºNÃ	¿­Á/

X	ñ�ó�è.ü�ò�ó�Ö�ñ � ×%èÙèÙÖ�Õ£üqý�ú�ð �4� ñ'Õ£÷�è.Ø'Õ£ðUñ'úUØ�è.Ø�Ö Ö2óq×/÷.è.ü � ÷ � ×%èÙèÙÖ�Õ£üqý'úÌð/õ � Ø�×%Õ.ú/Ö2é�ò�×%Õ.è.ü � ó�Ö2÷
üqý�è.Ø�Ö,Ù�ðUñ�ó�ðUö�� 7 Ö2óqé�ð/õ�è.Ø'Ö�ý$ñ � óqÖ2ü�üqý�è.Ø'Ö é'Ö�èÙÖ � èÙð/ÕIöd×%èÙÖ�Õ£üA×/óq÷49 ñ�üAý � ÖIè.Ø'Ö
ýSñ � ó�Ö2üâ×%Õ.Ödñ�÷£ñ�×/óqó�ô�öhñ � Ø Ø'Ö2×���ü�Ö�Õaè.Ø�×/ýIè.Ø�Ö_èÙÕ£×��/Ö�Õ£÷£üqý'ú}ò�×%Õ.è.ü � ó�Ö2÷�þ*è.Ø'Öd×t��÷.ðUóqñ'èÙÖ
ö_ðUödÖ2ýRè.ñ�öûð/õ�è.Ø'Öaóq×%èÙèÙÖ�Õ�Õ£Ö2öd×/üqý�÷�ñ�ý�×�É)Ö � èÙÖ2é*þG�=Ø�üqó�Ö�è.Ø'Öaé�ü�Õ£Ö � è.ü�ðUý[üq÷ � Ø�×/ý'ú/Ö2éP9

ËbØ'Ö�÷ÙèÙð � Ø�×/÷Ùè.ü � ý�×%è.ñ'Õ.Ö�ð/õ!öhñ�ó�è.üqò�ó�ÖI÷ � ×%èÙèÙÖ�Õ£üqý'úíüA÷«� Ö2óqóÌé'Ö2÷ � Õ£ü��ÑÖ2é �$ôÇè.Ø'Ö
X0ðUóqü�@Ö�Õ.Ö�è.Ø'Ö�ð/Õ.ôÎôçõ58Bö�9~}=ð���Ö4�/Ö�Õ2þ@õøð/Õ!öd×/ý$ô6×%ò�ò�óAü � ×%è.ü�ðUý�÷aüqè�üq÷�÷£ñ#A � ü�Ö2ý$èaèÙðIñ�÷ÙÖ
è.Ø'Öu÷ÙðB" � ×/óqó�Ö2éCBa/tª�^_tv/�ÁC^�¸_[ /�6e6>^_t
rÃ1CÁÎ/21CÁ+¦u^�þ=é'Ö 7 ý'Ö2é[�Sô²è.Ø'Ö	ò�Õ.ð�ÖÙÖ � èÙÖ2éÇ×/ý'úUñ�óq×%Õ
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h1101

Entries  6992

Mean    52.83

RMS    0.6262

Underflow      42

Overflow        0

 / ndf 2χ  928.3 / 30

Constant  55.1±  3169 

Mean      0.00± 52.83 

Sigma     0.0026± 0.2274 
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Underflow      42

Overflow        0

 / ndf 2χ  928.3 / 30

Constant  55.1±  3169 

Mean      0.00± 52.83 

Sigma     0.0026± 0.2274 
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Residual momentum h1126
Entries  6992
Mean   -0.009085
RMS    0.5908
Underflow       0
Overflow       43

 / ndf 2χ   1137 / 157
Constant  9.2± 475.7 
Mean      0.002561± -0.007713 
Sigma     0.003± 0.195 

Residual momentum
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 θResidual cos h1127
Entries  6992
Mean   -5.552e-05
RMS    0.004601
Underflow      14
Overflow       21

 / ndf 2χ  200.6 / 59
Constant  14.2± 861.6 
Mean      3.816e-05± -1.028e-05 
Sigma     0.000035± 0.003128 
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φResidual 
h1128

Entries  6992
Mean   0.0003712
RMS    0.006573
Underflow      46
Overflow        0

 / ndf 2χ  675.6 / 76
Constant  12.5± 676.9 
Mean      0.0000467± 0.0003751 
Sigma     0.000050± 0.003695 

φResidual 
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è.Ø'Ö 7 Õ£÷Ùè=úUü��/Öhè.Ø'Ö�Õ£×/é�üq×/ómé�üA÷Ùè.×/ý � Ö�õøÕ.ðUö¬è.Ø'Öhð/Õ£ü�úUüqý0ð/õàè.Ø'ÖA�/Ö�Õ£èÙÖ_�uüqý0è.Ø'Ö�èÙÕ£×/ý�÷ |
�/Ö�Õ£÷.Ö�Õ.Ö�õøÖ�Õ.Ö2ý � Ö!ò�óq×/ý'Ö½Ç-ÄH"YÅ}ò�óq×/ý'Ö�È{þ�è.Ø'Ö!÷.Ö � ðUý�é0ðUý�Ö�è.Ø'ÖA�/Ö�Õ.èÙÖ_��òÑðU÷.ü�è.ü�ðUý�×/óqðUý'ú
è.Ø'Ö	ó�ðUý'úUü�è.ñ�é�üqý�×/ó�é�ü�Õ.Ö � è.üqðUýjÇ��B"$×B�'üq÷�È�9 Ë ü�úG9æõ�9I��÷£Ø'ð��b÷
è.Ø'Ö	é�üq÷ÙèÙÕ£ü���ñ'è.ü�ðUýHð/õÌè.Ø'Ö
�/Ö�Õ.èÙÖ_�6òÑðU÷.üqè.ü�ðUýIò�×%Õ£×/ö_Ö�èÙÖ�Õ{÷49½;�ý6ò�×%Õ.è.ü � ñ�óq×%Õ§þ S ôdüq÷�×/÷.÷.ü�úUý'Ö2é ×0÷.ü�úUý é'Ö�òÑÖ2ý�é�üqý'ú
ðUý�è.Ø�Ö
÷.ü�úUý�ð/õ�è.Ø'Ö8Å � ðSð/Õ£é�üqý�×%èÙÖ_ð/õ�è.Ø�Ö!�/Ö�Õ.èÙÖ_�V9¡Ë�Ø�Ö_Õ.Ö2÷ÙðUóqñ'è.üqðUý�÷ÌðUý6è.Ø'ÖÀ�/Ö�Õ |
èÙÖ_� � ð$ð/Õ{é�üqý�×%èÙÖa×%Õ.Öaóqð���Ö�Õ�è.Ø�×/ýoÞ`��� �àè.Ø�üA÷�Õ.Ö�ò�Õ.Ö2÷ÙÖ2ý$è.÷�×/ý�üAö_ò�Õ.ð��/Ö2ö_Ö2ýRè.÷q�bü�è.Ø
Õ.Ö2÷.ò)Ö � è�èÙð�è.Ø'Ö�Õ.Ö2÷ÙðUóAñ'è.ü�ðUý�÷�õøð/Õ.Ö2÷ÙÖ�Ö2ý0õsð/Õ=è.Ø'ÖaèÙÕ£× � � Õ£Ö � ðUý�÷ÙèÙÕ£ñ � è.üqðUý0üqý[è.Ø'Ö5X^��ÍñSòÑÖ � èÙÕ.ðUödÖ�èÙÖ�ÕTÇeÕ��uÞ*Î Õ�� È����ÐÈ�9q}bð�� Ö4�/Ö�Õ2þ?��Ö�Õ£Ö2ödüqý�é}è.Ø�×%è=è.Ø�üA÷b×dò�Õ.Ö2óqüqödüAý�×%Õ.ô
Õ.Ö2÷£ñ�ó�è � ðUödüqý'ú�ðUñ'èFõøÕ.ðUö¥×a÷.è.ñ�é'ô�òÑÖ�Õ.õsð/Õ{ö_Ö2é�ðUý
×�èÙÕ{× ��� ÷.×/ödò�ó�Ö�ú/Ö2ý'Ö�Õ£×%èÙÖ2é�õøÕ.ðUö
×hòÑðUüqý$è�óqü � ÖI�/Ö�Õ.èÙÖ_�ÑþH�bØ�Ö�Õ.Ö2×/÷�üqý¡è.Ø'ÖÌÖ_�SòÑÖ�Õ£üAö_Ö2ýRè�è.Ø'Ö�ö_Ö2×/ý}é'Ö � ×§ô«�/Ö�Õ.èÙÖ_�SÖ2÷q�büqóqó�ÑÖ�÷Ùò�Õ.Ö2×/é�ðUñ'è�ðUý}è.Ø'Ö�Ö_��èÙÖ2ý�é'Ö2é0è.×%Õ.ú/Ö�è49
å¸·­¬�·xw =�À/º[³_�ãÃ �.ë º'½+ºcÃ^¹mºN»�Â�- ¼}½ ¿KÂ�Á
Ë�Ø�Ö«­Sñ�×/óqüqèCôHð/õ=è.Ø'Ö0Õ.Ö � ðUý�÷ÙèÙÕ£ñ � èÙÖ2éíò�×%Õ.è.ü � ó�Ö[ò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷�×/ý�étè.Ø'Ö�Ö2÷.è.üqöd×%èÙÖ�ð/õ
è.Ø'Ö2üqÕmÖ�Õ.Õ.ð/Õ{÷mõøÕ.ðUöYè.Ø�Ö Õ.Ö � ðUý�÷ÙèÙÕ£ñ � è.ü�ðUý!üqý�×�÷.ñ'�*é'Ö�èÙÖ � èÙð/Õâüq÷mÖ2÷.÷ÙÖ2ý$è.üq×/óRõøð/Õâöd×%è � Ø�üAý'ú
×/ý�é[ò�Õ.ð/ò�×%úU×%è.ü�ðUý	üqýRèÙðd×/ý�ð/è.Ø'Ö�Õ=÷.ñc��÷Ùô�÷ÙèÙÖ2ö�9 �÷F÷.Ö�Ö2ý�üqý
è.Ø'Öbò�Õ.Ö4�SüqðUñ�÷@÷ÙÖ � è.ü�ðUý¨þ$è.Ø'Ö0­$ñ�×/óqü�èCô�ð/õ*×hé'Ö�èÙÖ�Õ£ödüqý�×%è.ü�ðUý_ð/õ¨×aèÙÕ{× ���
ò�×%Õ{×/ö_Ö�èÙÖ�Õ F à üq÷�Õ.Ö4��Ö � èÙÖ2é0üqý$èÙð_è.Ø'Ö�ò�×%Õ£×/ödÖ�èÙÖ�ÕbÕ.Ö2÷.üAé�ñ�×/óÑé'Ö 7 ý'Ö2é0×/÷

Ø!Ç F à È � F ¥v¤aÖà ü F × ¥�°�¤à



ÓPc®�PcuÏ�Ô©¯ fµ´ °H®o°"ð fCg�f ®�� f3Ì�h�! ÍPg�°-h`² Q1¶
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Vertex R in transverse plane
h1105

Entries  6992
Mean   -0.0102
RMS    0.2749
Underflow      22
Overflow       21

 / ndf 2χ   1107 / 148
Constant  9.4± 495.1 
Mean      0.001233± -0.006042 
Sigma     0.00129± 0.09415 

Vertex R in transverse plane
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Vertex Z coordinate h1104
Entries  6992
Mean   0.001643
RMS    0.2143
Underflow       7
Overflow        6

 / ndf 2χ    479 / 93
Constant  11.5± 647.7 
Mean      9.937e-04± 3.615e-05 
Sigma     0.00101± 0.08007 

Vertex Z coordinate

Ú�Ý�Ü

Ë ü�úUñ�Õ.ÖÀõ�9çÌG��as^4t
6>^�·À»�]B¸�r�6�re]21Î/��_6>^_tÀ6-¹�^±xº6e6�r-1CÁÐ¸_6>^a»n¿�]�6-¹ r-1ø6-¹G^$6�t�/21H¸jª2^4t ¸�^mqa/Ps
/�1��½rÃ1 6-¹�^�¦�]21CÁ�r-6 ¥H�2r-1�/t¦¶q*¿µs�»�¦ /21V^
¸_â
Ë Õ.ðUö ü�è.÷dé�üq÷ÙèÙÕ£ü���ñ'è.ü�ðUý*þâðUý'Ö � ×/ý ð+��è.×/üqýtè.Ø'ÖÏ��üq×/÷Ï��Ø!Ç F à Èp�hðUý²è.Ø'Ö}ò�×%Õ{×/ö_Ö�èÙÖ�Õ
Ö2÷.è.üqöd×%èÙÖ/þ�×/ý�é�è.Ø'Ö�Õ.Ö2÷ÙðUóqñ�è.ü�ðUý[õsÕ£ðUö¯è.Ø'ÖÉ�büAé'è.Ø Ç �zÇ�Ø!Ç F à ÈvÈvÈ�9

}bð�� Ö4�/Ö�Õ2þ�Ø�×���üqý'ú � ×/ó � ñ�óA×%èÙÖ2é�è.Ø�Ö¡ò�×%Õ£×/ö_Ö�èÙÖ�Õ � ð��%×%Õ£üq×/ý � Ö�ö
×%èÙÕ£ü � ü�è�üq÷h×/óq÷Ùð
òÑðU÷.÷£ü���ó�Ö�èÙð
é'Ö 7 ý�Ö�è.Ø�Ö�ý'ð/Õ£öd×/óAü�{�Ö2é[Õ.Ö2÷.üqé�ñ�×/ó¸ Ç F à ÈO� F ¥v¤*Öà ü F × ¥�°�¤àm û à à Çeõ�9uÞ�Õ�È

�=Ø�ü � ØÇüq÷dð/õøèÙÖ2ý � ×/óqó�Ö2é è.Ø'Ö0ò�ñ�óqó�ð/õ�è.Ø'Öuò�×%Õ£×/ö_Ö�èÙÖ�Õ�9j;�é'Ö2×/óqó�ô/þ�è.Ø'Öuò�ñ�óqó�÷£Ø'ðUñ�óqé
÷.è.×%è.üq÷Ùè.ü � ×/óqóqô
õøðUóqó�ð��Y×¡ÍÌ×/ñ�÷.÷.üA×/ý}é�üq÷ÙèÙÕ£üÚ��ñ'è.ü�ðUý½�bü�è.Ø}×_ö_Ö2×/ý~��×/óqñ�Ö�ð/õi{�Ö�Õ.ð�×/ý�é�×
÷.è.×/ý�é�×%Õ£é}é'Ö4��üq×%è.ü�ðUý�ð/õMðUý'Ö�9Z ÷.üAý'úÆÇeõ�9uÞ�Õ�È�×/ý�é	è.Ø�ÖhÕ£Ö2óq×%è.ü�ðUý�÷Ìüqý¨Çeõ�9uÞ�Þ�ÈÌü�èÌüq÷�òÑðU÷.÷.ü���óqÖaèÙð}é'Ö 7 ý'Öhè.Ø'Ö_ý'ð/Õ |
ö
×/óqü�{�Ö2é¡Õ.Ö2÷.üqé�ñ�×/ó)õsð/Õ�è.Ø�Ö�èÙÕ£× ��� ò�×%Õ£×/ödÖ�èÙÖ�Õ£÷�×/ý�é[è.Ø'Ö2üqÕ�é�üq÷ÙèÙÕ£üÚ��ñ'è.ü�ðUý�÷ ×%Õ.Öa÷.Ø'ð��bý
üAý 7 úG9æõ�9 È�9� =óqè.Ø'ðUñ'úUØ6è.Ø�Ö
é�üq÷ÙèÙÕ{ü���ñ'è.ü�ðUýuð/õ�è.Ø'Ö
ò�ñ�óqóq÷Ìõøð/Õ�è.Ø�Ö
×/ý'úUñ�óq×%ÕA��×%Õ{üq×t��ó�Ö2÷
×%Õ£Ö=ÍÌ×/ñ�÷.÷.üA×/ý*þ/è.Ø'Ö2ü�Õ��büAé'è.Ø�üq÷àóq×%Õ.ú/Ö�Õàè.Ø�×/ý
ñ�ý�ü�èXô$Ç�Þ29æÕ�×/ý�é�Þ29I�Ìõsð/Õ � ðU÷"L�×/ý�é�J0Õ.Ö |
÷.ò)Ö � è.üu�/Ö2ó�ôGÈ�9zX0ð/Õ.Ö�ð��/Ö�Õ§þ�Ö4�/Ö2ý}ü�õ*è.Ø'ÖÌò�ñ�óqó�ðUý[è.Ø'ÖÌö_ðUö_Ö2ý$è.ñ�ö¯Ø�×/÷�×�é�üq÷.èÙÕ£ü���ñ'è.üqðUý
÷.è.×/ý�é�×%Õ£é
ÍÌ×/ñ�÷.÷.üq×/ý�"$óAü � Ö�Çøè.Ø�ÖV� C XC�$� üqÿ�� ÿ2Ì�×/ý�é�è.Ø'ÖV�^� Þt� ÿ2ÌCÈàüqèâ÷£Ø'ð��b÷F÷ÙðUö_Ö
ý�ðUý�Í�×/ñ�÷.÷.üq×/ýuè.×/üqóA÷49� =ýIÖ_��ò�óq×/ý�×%è.ü�ðUýuð/õFè.Ø'Ö2÷ÙÖ�ò�Õ£ð+��ó�Ö2öd÷�üq÷Ì×/ý�ñ�ý�é'Ö�Õ£Ö2÷Ùè.üqöd×%èÙÖ
ð/õ�è.Ø'ÖaÖ�Õ£Õ.ð/Õböd×%èÙÕ£ü���è.Ø�×%èb÷.Ö�Ö2öd÷�èÙð
é�Ö�ò)Ö2ý�é[ðUý

| ��Õ.ðUý'ú � ðSð/Õ£é�üAý�×%èÙÖ2÷�õøð/Õb÷ÙðUö_Ö�üAý'ò�ñ'è�Ø�ü�è.÷ZÇ � ðUý$èÙÕ£ü���ñ'è.üqý'ú�èÙðdè.Ø'Ö�è.×/üqóq÷�ÈjÅ
| ò�Õ.ð+��óqÖ2ö �bü�è.Ø�X0ñ�óqè.ü�ò�ó�Ö~ñ � ×%èÙèÙÖ�Õ£üqý'úu×/ý�é Ö2ý�Ö�Õ.ú/ô6ó�ðU÷.÷ � ð/Õ.Õ.Ö � è.ü�ðUý�÷�èÙðuè.Ø'Ö

� ð��%×%Õ£üq×/ý � Öhöd×%èÙÕ£ü � Ç � ðUýRèÙÕ{ü���ñ'è.üqý�ú_èÙðdè.Ø'Ö�JH×/ý�éÏL�Õ£Ö2÷ÙðUóqñ'è.ü�ðUý�÷�È�9
ËbØ'Ö 7 Õ£÷Ùèàò�Õ£ð+��ó�Ö2ö ödü�úUØ$è@×%Õ£üq÷ÙÖ�õøÕ.ðUö ��Õ£ðUý'úaó�Ö�õøè*"RÕ£ü�úUØ$è@×/÷.÷.ü�úUý�ödÖ2ýRè@üqý�è.Ø�Ö � ×/ó � ñ |
óA×%è.ü�ðUý_ð/õ)è.Ø'ÖbØ�ü�è � ðSð/Õ£é�üAý�×%èÙÖ2÷49} =÷F×�öd×%èÙèÙÖ�Õ ð/õ)õ�× � è�þ�× � Ø'Ö � � ðUýdè.Ø'Ö=Ø�ü�èâòÑðU÷.ü�è.ü�ðUý
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Pull momentum h1120
Entries  6992
Mean   0.02052
RMS     3.204
Underflow       0
Overflow       32

 / ndf 2χ   1153 / 163
Constant  8.7± 443.2 
Mean      0.01375± -0.04236 
Sigma     0.015± 1.045 

Pull momentum 
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 θPull cos h1121
Entries  6992
Mean   0.001204
RMS     2.343
Underflow       3
Overflow        2

 / ndf 2χ  243.5 / 117
Constant  7.2± 435.5 
Mean      0.015073± -0.006344 
Sigma     0.014± 1.235 

 θPull cos
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 φPull 
h1122

Entries  6992
Mean   0.1257
RMS     3.192
Underflow      35
Overflow        0

 / ndf 2χ  734.9 / 157
Constant  5.4± 289.5 
Mean      0.0218± 0.1728 
Sigma     0.024± 1.715 

 φPull 

Ú®0�Ü
Ë ü�úUñ'Õ£Ö«õ�9 È��¼»Z]�t$P!/t¦yr®½�^���»�/2tv/�PÀ^46>^4t ¸Ð�2rÃ¸
6�t
r�¿P¥G6�r�]�1G¸(�_]2tSP!]�PÀ^_1s6 ¥�P q*/�s ó � ðU÷"Lq�¿µsÀ/21���Jóqa[ s!t�^
¸>»G^�[�6�r®ª�^P¦y¾�â

distance
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d
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ta
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deltadist
Entries  104380
Mean x  -0.01662
Mean y  0.0005674
RMS x   0.2789
RMS y   0.07761

deltadist
Entries  104380
Mean x  -0.01662
Mean y  0.0005674
RMS x   0.2789
RMS y   0.07761

distance Reco minus Sim

Ë ü�úUñ'Õ£Ö«õ�9æõ���i�[�/�6e6>^_t5»�¦ ]�6º�_]�t«¹Yr-6A�2r ¸_6�/21�[
^(¾W]�1n6-¹�^!ÅãkY/(·�rÃ¸�r ¸Z»"¦�]�6e6>^��ø6-¹�^��2r ���
��^_t�^_1�[
^Ð¿�^46�ÿ\^�^_1M6-¹�^«¹Cr-6Ê»�]B¸�r�6�re]21 /��
6>^4t«¸�r¿P_¥�¦�/�6�re]21 /21��ø/��
6>^4t�tv^ [ ]21H¸
6�t�¥G[�6�r�]�1 ó
]21�6-¹�^8Ä4kY/(·�r ¸~6-¹�^«¹Yr-6A�2r ¸_6�/21�[
^É�
tv]�PR6-¹�^�¸4^_1H¸4^�ÿ�rÃt�^Â/v�
6>^4t«6-¹G^$¸�r¿P_¥�¦ /�6�re]21nr ¸
t�^a»�]�t
6>^ ��â
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Pull Vertex R h1140
Entries  6992
Mean   -0.07797
RMS     2.979
Underflow      16
Overflow       16

 / ndf 2χ   1132 / 153
Constant  9.1± 474.7 
Mean      0.01284± -0.06754 
Sigma     0.0138± 0.9796 

Pull Vertex R
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Pull Vertex Z h1141
Entries  6992
Mean   -0.01091
RMS     2.385
Underflow       4
Overflow       10

 / ndf 2χ  442.6 / 93
Constant  9.3± 534.5 
Mean      1.21e-02± -5.24e-05 
Sigma     0.0118± 0.9755 

Pull Vertex Z

Ú�Ý�Ü

Ë ü�úUñ�Õ.ÖÀõ�9I�C�'�)¥�¦®¦�¸q�_]�tÀ6-¹�^�ª2^4t
6>^�·À»�]B¸
r-6�re]21�/��_6>^_t½6-¹�^Ixº6e6�r-1CÁÐ¸
6>^*»n¾�qa/Ps8»"¥�¦®¦s�_]2tS ô ó q�¿µs�»"¥�¦´¦��4]2t±��ô�â
×%õøèÙÖ�Õ!÷£üqö!ñ�óq×%è.ü�ðUý�×/ý�é6×%õøèÙÖ�Õ�è.Ø�Ödò�×%èÙèÙÖ�Õ£ý Õ.Ö � ð/úUý�ü�è.ü�ðUý ÷.Ø'ð��=÷ÀÇ�÷ÙÖ�Ö 7 úG9æõ�9æõ�È�×/÷að/õ
×t�ÑðUñ'è¤8 h»ð/õ�è.Ø'Ö}Õ.Ö � ðUý�÷ÙèÙÕ£ñ � èÙÖ2éíØ�ü�è.÷�Ø�×��/Ö0×Æ�bÕ.ðUý'ú6×/÷.÷.üqúUý�ö_Ö2ý$èhð/õ�è.Ø'Ö�ó�Ö�õøè*"
Õ{ü�úUØRè=÷.üqé'Ö�9�Ë�Ø'Ö�÷.Ö � ðUý�é � ðUñ�óqéÏ�ÑÖ�é�ñ�Ö�èÙð¡×�ödüq÷.öd×%è � Ø0üqý�è.Ø'Ö�èÙÕ.Ö2×%è.ödÖ2ýRè�ð/õàè.Ø'Ö
X	ñ�ó�è.üqò�ó�Ö�ñ � ×%èÙèÙÖ�Õ£üqý'úd×/ý�é}Ö2ý'Ö�Õ.ú/ô}ó�ðU÷.÷büqý}÷.üqöhñ�óq×%è.ü�ðUý[×/ý�é0üqý[è.Ø'Ö 7 è49Ñg�C��ü�ðUñ�÷£ó�ô/þ�è.Ø�Ö2÷ÙÖ ò�Õ.ð+��ó�Ö2öd÷�×�ÉÑÖ � èàè.Ø'Ö Õ£Ö2÷ÙðUóqñ'è.ü�ðUý!ðUý�×/óqó$ò�×%Õ£×/ö_Ö�èÙÖ�Õ£÷2þUüqý � óqñ�é |
üAý'údè.Ø'ÖhèÙÕ£× ��� �/Ö�Õ.èÙÖ_� � ðSð/Õ£é�üqý�×%èÙÖ2÷49q¬�ü�è.Ø0Õ£Ö�õsÖ�Õ.Ö2ý � Ö!èÙð 7 úG9æõ�9I�$þ?�bØ'Ö�Õ£Öaè.Ø'Öhò�ñ�óqóq÷
õøð/Õ S ô ×/ý�é�� ô ×%Õ.Ö�÷£Ø'ð��bý¨þG� Ö�ý�ð/è.ü � Ö�×%úU×/üqý�÷£×/ö_Ö�ý'ðUý	Í�×/ñ�÷.÷.üq×/ý[è.×/üAóq÷49

Ë Õ.ðUöÅè.Ø�üA÷[ò�Õ.Ö2óqüqö
üqý�×%Õ.ô²÷Ùè.ñ�é�ô ð/õhè.Ø'ÖB×a×/óqöd×/ý�èÙÕ{× ���M7 è}òÑÖ�Õ.õøð/Õ£öd×/ý � Ö�üqý
X$��Í�þ�üqè�üq÷ � ó�Ö2×%Õ�è.Ø�×%è�è.Ø'ÖÌè.×%Õ.ú/Ö�è�× �4� ñ�Õ£× � ô � ×/ýW�ÑÖÌ× � Ø�ü�Ö4�/Ö2é«�=ü�è.Ø
è.Ø�ÖÌé�Ö�èÙÖ � èÙð/Õ
é�Ö2÷.ü�úUý � Ø'ðU÷ÙÖ2ý~�$ô_è.Ø�Ö � ðUóqóq×t�Ñð/Õ£×%è.üqðUý?9 Ë ñ'Õ.è.Ø'Ö�Õ�Õ.Ö 7 ý'Ö2ödÖ2ýRè.÷ üqýdè.Ø'Ö=Ö4��×/óAñ�×%è.ü�ðUýdð/õ
è.Ø�Ö�Ö�Õ.Õ.ð/Õ£÷�þY�bØ�ü � Ø_÷ÙÖ�Ö2öd÷@èÙð��)Ö�ý�Ö � Ö2÷.÷.×%Õ.ô_üqý�ð/Õ£é�Ö�Õ@èÙðaè.ñ�ý'Ö�è.Ø�Ö�ò�×%èÙèÙÖ�Õ£ý_Õ£Ö � ð/úUý�ü |
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