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õ!ö'÷8$K÷	ù e-fhgi m nom p f jl û õ%ö'÷%$�÷	ù ei m n�m p fkjl �yqMú s ü ö'÷ e-fhgi m nom p fkjl õ��{e-fhgi m nom p fhg ü �Leufhgi m nom p ù� ÷ � i qH�� � ei m nom p fkjl õ*$+� e-fhgi m nom p f jl ü $�÷ e-fhgi m nom p f jl ù� ÷ w õ��! �-| ù} 1~3YGH:���6<6uGJ14/8@&O�146Y6�:�/8:�74=06<MI>?MI6Y:�7KC0M�6�B�C0GJ7K/2>?:01TGH��>-Q?6X74=�GJ7TE!546Y1914C0596;?54GH.0/26Y:�7�746Y59M�GH:0.�74=06N/2:�7K6Y5oStGH3Y6IMI>?MN6�:�7KC0M�6��!3�=0GH:0;?6 õ .05KGJ;�7K6�54MI1 ù GH546I/8MTZE0@2/83�/27K@&O�.0/2143Y596�74/8�Y6�.�[ �H� ]0_ � `�_ � , _ � `J] b  �} @214>+:0>J7K6X74=�GJ7T/2:D746Y5oStGH3Y/8GH@�.05KGH;�SU>?543�6
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ÈtÉYÊ-ËÌÊ�Í
ÎÁÏkÐÑ�Ò ÓoÒ ÔWÕ È�ÉYÊuËvÊYÍ�ÖÎÁÏ ÐÑ�Ò ÓoÒ Ô¥×yØ-Ù-ÚPÛÝÜ É ÖÊ Ë ÖÊ Ë ÖÊhÞTß ÎÁÏ ÐÑ Ò ÓoÒ ÔÞ ÎÁÏkÐÑ Ø ÞÛÄÜ É ÖÊ Ë ÖÊ�à ÖÊ ß ÎáÏkÐÑ�Ò ÓoÒ ÔØ	â ÛÝÜ É ÖÊ Ë ÖÊ�ã ÖÊ ß ÎáÏkÐÑ�Ò ÓoÒ ÔÞ ÎÁÏkÐÑ ØJä

× « É ÖÊ È ã ÖÊ Í�å ° ÎÁÏ ÐÑ Ò ÓoÒ ÔÞ ÎÁÏkÐÑ × « Þ ÎáÏhæ ÉYÊ ÖÎÁÏhæ Ò ÓoÒ Ô�ç Ê�èéè ÖÎÁÏhæ Ò ÓoÒ Ô�Û Þ Î ÉYÊ ÖÎ Ò ÓoÒ Ô�ç Êoè*è ÖÎ Ò ÓoÒ Ô °ê Ê Þ ÎÁÏkÐÑ Ø Þ× « ÉYÊ ÖÎáÏ ÐÑ Ò ÓoÒ Ô Ï ÐÑ ç Ê�è
ë ÖÎÁÏ ÐÑ�Ò ÓoÒ Ô Ï ÐÑ Û ÉYÊ ÖÎáÏ ÐÑ Ò ÓoÒ Ô�ì ÐÑ ç Ê�è
ë ÖÎÁÏ ÐÑYÒ ÓoÒ Ô�ì ÐÑ °ê Ê Þ ÎÁÏ ÐÑ ØJä× « ÉYÊ ÖÎáÏkÐÑ�Ò Ó ÏkÐÑ�Ò Ô)ç Ê�è
í ÖÎÁÏ ÐÑuÒ Ó Ï ÐÑ�Ò Ô Û ÉYÊ ÖÎÁÏkÐÑ�Ò Ó�ì ÐÑ�Ò Ô)ç Ê�è
í ÖÎÁÏ ÐÑYÒ Ó�ì ÐÑYÒ Ô °ê Ê Ø	âÛ « ÉYÊ ÖÎÁÏ ÐÑYÒ ÓoÒ Ô ç Êoë�ë ÖÎÁÏkÐÑ Ò ÓoÒ Ô °ê Ê Þ ÎÁÏ ÐÑ × ÉYÊ ÖÎáÏkÐÑ Ò ÓoÒ Ô�îï èJð È ­!±ñ®HÆ Í
È�ÉYÊ à Ê�Í�Î Ò Ó Ï ÐÑ Ò ÔªÕ ÈtÉYÊ à Ê�Í ÖÎ Ò Ó ÏkÐÑ�Ò Ô ×rØ#Ù Ú Û Ü É ÖÊ�à Ê Ö ËvÊ Ö Þ¬ß Î Ò Ó ÏkÐÑ Ò ÔÞ Î Ø ÞÛ Ü É ÖÊ à Ê Ö à Ê Ö ß Î Ò Ó Ï ÐÑ�Ò ÔØ	â Û Ü É ÖÊ à Ê Ö ã Ê Ö ß Î Ò Ó Ï ÐÑYÒ ÔÞ Î ØJä× « Þ ÎÁÏkÐÑ ÉYÊ ÖÎáÏ ÐÑ�Ò Ó Ï ÐÑYÒ Ô ç Ê�è
í ÖÎÁÏkÐÑ Ò Ó ÏkÐÑ Ò Ô Û Þ Î ì ÐÑ ÉYÊ ÖÎ ì ÐÑYÒ Ó Ï ÐÑYÒ Ô ç Ê�è
í ÖÎ ì ÐÑ Ò Ó ÏkÐÑ Ò Ô °ê Ê Þ Î Ø Þ× « ÉYÊ ÖÎ Ò Ó ÏkÐÑ�Ò Ô ÏkÐÑ�ç Êoë�í ÖÎ Ò Ó ÏkÐÑYÒ Ô ÏkÐÑ Û ÉYÊ ÖÎ Ò Ó ÏkÐÑYÒ Ô�ì ÐÑ�ç Êoë�í ÖÎ Ò Ó ÏkÐÑYÒ Ô�ì ÐÑ °ê Ê Þ Î ØJä× « ÉYÊ ÖÎ Ò Ó Ïhæ Ò Ô ç Êoíoí ÖÎ Ò Ó Ïhæ Ò Ô Û ÉYÊ ÖÎ Ò Ó�Ò Ô ç Êoí�í ÖÎ Ò ÓoÒ Ô °ê Ê Ø	â × ÉYÊ ÖÎ Ò Ó Ï ÐÑ�Ò Ô!îï í ð È ­!±ñ®�À Í
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ò�óYôYõ+ô�ö�÷8ø ùoø úKûküý¦þ ò�óYô�õ+ô�ö�ÿ÷8ø ù�ø ú�û üý�� �������	� ó ÿô õ ÿô�
 ÿô
��� ÷8ø ùoø úKûküý� ÷ � �� � ó ÿô õ ÿô�� ÿô�� ÷8ø ùoø úKû üý��� � � ó ÿô õ ÿô õ ÿô�� ÷8ø ù�ø ú�û üý� ÷ ��� ��� óYô ÿ 
 ô ÿ õ+ô ÿ�� ÷8ø ù�ø ú�û üý� ÷
� � ò ��� ö ÿ÷Áû üý óYô ÿ÷Áû üý ø ùoø ú�û üý�� ô��! ÿ÷Áû üý ø ù�ø ú�û üý � ò ��� ö ÿ÷#" üý óYô ÿ÷$" üý ø ùoø ú�û üý�� ô��! ÿ÷$" üý ø ùoø úKû üý �% ô � ÷ �
� � óYô ÿ÷8ø ùoø ú�û'& � ô( ) ÿ÷8ø ùoø ú�û'& � óYô ÿ÷2ø ùoø ú � ô* + ÿ÷8ø ù�ø ú �% ô � ÷ �,�
� � óYô ÿ÷8ø ù4ûküý ø ú�ûküý+� ô*-* ÿ÷8ø ù9ûküý ø ú�ûküý � óYô ÿ÷8ø ù."¥üý ø ú�ûküý+� ô*-* ÿ÷8ø ù/"¥üý ø ú�ûküý �% ô ���
� óYô ÿ÷8ø ù�ø ú�ûküý102  43 ò6587:9;9?ö
ò�ó=< 
 <8ö ÷Áû üý ø ùoø ú þ ò�ó=< 
 <%ö
ÿ÷Áûküý ø ùoø ú � �>���?�	� ó ÿ< 
 ÿ< 
 ÿ< �@� ÷áûküý ø ù�ø ú� ÷áû üý � �� � ó ÿ< 
 ÿ< � ÿ< � ÷Áûküý ø ùoø ú��� � � ó ÿ< 
 ÿ< õ ÿ< � ÷Áûküý ø ùoø ú� ÷Áûküý ���

� � ó ÿ< ò*õ ÿ< ö � � ÷Áû üý ø ùoø ú� ÷Áûküý � � � ÷Áû'& ó=< ÿ÷Áû'&
ø ùoø ú � <A�B� ÿ÷Áû'&
ø ùoø ú � � ÷ ó=< ÿ÷8ø ùoø ú � <A�B� ÿ÷8ø ùoø ú �% < � ÷Áûküý � �
� � ó=< ÿ÷Áû üý ø ùoø ú�û üý � <A�! ÿ÷Áûküý ø ùoø ú�ûküý � ó=< ÿ÷Áû üý ø ù�ø ú+" üý � <C�B ÿ÷áûküý ø ùoø ú+"¥üý �% < � ÷áûküý �,�
� � ó=< ÿ÷Áûküý ø ù4ûküý ø ú � <A�!- ÿ÷Áûküý ø ù9ûküý ø ú � ó=< ÿ÷Áûküý ø ù."¥üý ø ú � <C�B- ÿ÷Áûküý ø ù."¥üý ø ú �% < ���� � ó=< ÿ÷Áû üý ø ù�ø ú � <C + ÿ÷Áûküý ø ùoø ú �% < � ÷Áûküý � ó=< ÿ÷Áû üý ø ù�ø ú 02 � 3 ò6587:9,5�ö

òtó=< � <2ö ÷8ø ù9û üý ø ú þ òtó=< � <2ö ÿ÷8ø ù9ûküý ø ú � ��� � �	� ó ÿ< � < ÿ 
 < ÿ ��� ÷8ø ù4û üý ø ú� ÷ � �� � ó ÿ<D� < ÿ � < ÿ � ÷8ø ù9û üý ø ú��� � � ó ÿ<E� < ÿ õF< ÿ � ÷8ø ù4û üý ø ú� ÷ ���
� � � ÷Áûküý ó=< ÿ÷Áû üý ø ù4û üý ø ú � <A�!- ÿ÷Áû üý ø ù9û üý ø ú � � ÷#"¥üý ó=< ÿ÷#" üý ø ù4û üý ø ú � <A�!- ÿ÷$" üý ø ù9û üý ø ú �% < � ÷ � �
� � ó=< ÿ÷8ø ù9ûküý ø ú�ûküý � <G )- ÿ÷8ø ù9û üý ø ú�û üý � ó=< ÿ÷8ø ù4ûküý ø ú)"¥üý � <G )- ÿ÷8ø ù4û üý ø ú+" üý �% < � ÷ �,�
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Î�Ï1Ð/ÑPÒ�ÓÔ�Õ Ö.× ÓÔ+Õ ØlÙÛÚ6Ü Ð=Ý¿Ð�Þ Ñ�Ò�ÓÔ�Õ Ö.×4ß!Õ Øáà�â Ï1Ð ÑPÒ ÓÔ Õ Ö.× ÓÔ Õ Ø¹ã}ä
Ú6Ü Ð=Ý¿Ð�Þ Ñ�Ò�ÓÔ Õ Ö*Õ Ø à�â Ï1Ð ÑPÒ ÓÔ Õ Ö.× ÓÔ Õ Ø¹åæä Ú6ç8è:é;ê Þ

å Ü Ð=Ý|Ð+ë¸Ð�ì ÑPÒ ÓÔ�Õ Ö*Õ Øîí ëFÐ/Ñ�Ò ÓÔ Õ Ö*Õ Ø Ò ÓÔ Ù Ú6Ü Ð�Ý¿Ð+Þ ÑPÒ ÓÔ Õ Ö�Õ Ø à#â ëFÐ ÑPÒ ÓÔ Õ Ö�Õ Ø Ò ÓÔ ã�ä
Ú6Ü Ð�Ý¿Ð+Þ ÑPÒ�ÓÔ Õ Ö�Õ Ø Ò ßïà#â ëFÐ/ÑPÒ�ÓÔ+Õ Ö�Õ Ø Ò�ÓÔ åðä

Î�ëFÐ/Ñ�Ò�ÓÔ Õ Ö�Õ Ø+× ÓÔ ÙñÚ6Ü Ð=Ý¿Ð+Þ ÑPÒ�ÓÔ�Õ Ö*Õ Ø)×4ßòà#â ëFÐ ÑPÒ ÓÔ�Õ Ö*Õ Ø)× ÓÔÉã}ä
Ú6Ü Ð=Ý¿Ð+Þ ÑPÒ�ÓÔ�Õ Ö*Õ Ø à#â ëFÐ ÑPÒ ÓÔ Õ Ö*Õ Ø)× ÓÔ åóä Ú6ç8è:é,ô Þõ�ö�÷ à#ø1ù�ú+ûEü ö�ý à#þ;ø ç8è:é,ÿ à#ø ý þ��+þ;ø � à � ú�� ö�ý à#þ;ø��Eà#â ý	� ú�
4þ
��à ��� þ � à ý à��,ú�à$ø ö ��ú����Èþ,â

Ú à�� ��� ÷ Þ þ�� Ú à�� ������� ÷ Þ � ý	� ú��;ú��$þ���à ý ��ö�ýÅý�� úºø1ú ö �Yú � ý � þ,à$ø ý Ú ö�ý ý	� ú!�$ú+â ý#" þ;ü1ø � ö � � þ,âý	� ú$��ú���� Þ � � þ,ü%� � " úyü � ú � è & â ý�� ú�
1þ'� à � ø1ú�ù ö�ý à(�;ú)� ý�� ú��,ú��$þ���à ý �»ö�ý�ý�� úyø1ú ö �(ú � ý� þ;à$ø ý Ú ö�ýÅý�� ú!�(à$ù �Iý#" þ;ü1ø � ö � � þ,â ý�� ú*�+ú���� Þ � � þ;ü%� � " úÉü � ú � èõ+� ú�ü � � à$ø � � � � ú�,�ú ö �%� �#à$ú � ý þ ý�� ú-�+þ;ø.�;ú�� ý à#þ;øÆûlü ö ø ý à ý à$ú � þ�âDù ö � ,�þ),�ú+ø ý ü%,ú+ûEü ö�ý à#þ;ø � Ú6ç8è � ê � ç8è � é Þ â¯þ�� ý�� ú�þ ý	� ú�� � à��Yú�� ý à#þ;ø � Ú / ��0 Þ � ö ø " ú�â¯þ;ü1ø � à$ø*1 �%� ú�ø � à(21 è¨éDè � ö ø � 1 è¨éEè¨éDè 3 à�,�à�� ö ��ú�ûlü ö�ý à$þ;ø � Ú6ç8è � ô � ç8è � ç ö ø � ç8è �
4 Þ â¯þ�� ý	� ú��$à#ûlü1à � � �4ö � úà#ø ö ��� � à��Yú�� ý à#þ;ø � � ö ø ö � � þ " ú¹â¯þ;ü1ø � à$ø51 �%� ú�ø � à6271 è:éDèGç �81 è:éDè 9 ö ø � 1 è:éDè : èõ+� ú!�Dà � �+þ;ü �;� ý �(ú �<� �+þ�, � þ;ø1ú+ø ý � ö �%� ú ö �(ú � à#ø�ú�ûlü ö�ý à$þ;ø � éDè � : ý�� �(þ;ü1ù � éDè:é ä �� ú+ø1þ ý ú � ö ��=�> � ö �Yú?� ö ����ü%� ö�ý ú � ö�ýºý�� ú ý à�,�ú?�#ú��,ú�� Ú ø ÞA@ � ä �B��� ä � é�ç � ÿ,ÿ C è D ú��Yú)�� þ�,�ú � à � ���Yú ý à � ú � �Dà � �+þ;ü � ý ú��	, � ö �Yú¹ù;à(�;ú�ø ö � ö ø�úE2 ö , � �#ú " ú��$þ
�!F
Ú =�>�GHG ÞJIÑPÒ ß!Õ Ö*Õ Ø í K > Ù é1Ú Ý > IÑPÒML Ô Õ Ö*Õ Ø ÎæÝ > IÑPÒ�ÓÔ Õ Ö*Õ ØN'O Þ�Î éç

P Ý > IÑPÒMLÔ Õ Ö�Õ Ø O ÑPÒ L Ô ÎÁÝ > IÑPÒ�ÓÔ Õ Ö*Õ Ø O ÑPÒ ÓÔO Ñ�Ò ß NQO
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`]a�b�c dEeJfg6h�ij�k l h�ij�k m n o bQp+q b<fgrhts k l h�ij�k m+u q b<fg k l h�ij�k mvQw
xzy b fg6h ij�k l hts k m u y b fg6h ij�k l{k mvQ| } `�~��[~��'e

`�a�bH���)e fgrh ij�k l{k m n o b p���� y b fg6h ij�k l{k mw grh�ij x�� b fg6h ij�k l{k m h ij u � b fg6h ij�k l{k m�� ijw g6h�ij v)� �
u �~ � w g6hts y b{fg6hts k l{k m�u w g y b<fg k lJk mw g6h ij v'w x q b fgrh�ij k l h�ij k m�u q b fg6h�ij k l�� ij k mvQ|
x7� b fg6h ij�k l{k m h ij u � b fg6h ij�k l{k m�� ijw g6h�ij v)� � } `�~��[~ � e

`�a�bH�EdEe fg k l h ij�k m h ij n o b p ` q b{fg k l h ij�k m hts u q bJfg k l h ij�k mw g v)�
x7� b fg k l hts k m h�ij u � b fg k l{k m h�ijv�| } `�~��[~�~.e

`]a�b�d{dEe fg k l hts k m n o b p�� � q b fg k l hM�j�k m u q b fg k l h ij�k mvQ| �
u �~ � w g6h ij y b{fg6h ij�k l hts k mBu w g � ij y b	fg � ij�k l hts k mw g vQw x q b<fg k l hM�j�k m+u q b{fg k l h ij�k mvQ|x � b fg k l hts k m h�ij u � b fg k l hts k m�� ijw g v)� � } `�~��[~)��e
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EGFIHKJ�L�MONILQPSRUTIPWV,R�X/YIF�RUXZH<R�TIPWL�TI[2J�NIPIH2X\R]PI^_R�V�[2`�H*a�[(L�H2T,E;b/c�EGF�R�E\LQX/d�RUXGH2Pe`UTEGFIH?fgH*h�Ti`jJ�PIX\TONIk]d�H(^gRUX/lm`jJQJ�`on\XKprqjq�s�tUuvs�tUw�syxUx{z}|
b/c�~���������j���8� ui� � tU�����G� �����=� LQl����<� � ujujuui�r�j� LQl����<� � ujuju n\FIH(^ZH ���;~�� �=���O�* Z� ¡�¢£  

n\FIH2^GH�XGNIdiXG[(^ZL�YiE?[¤^GH2YI^GH2XGH2TOEGX¥[2`jT,E_L�TONI`UNIXKYIF�RUXZHUs¦n\FIL�JQH]XGNIdiXG[(^ZL�YiE<P�L�X§lm`j^�PiL�X�¨Y�H(^ZXGH(P©YIF�RUXZHUª¬«gH(^GH�s;E_FiH�[2`�H*a�[(L�H2T,EW`Ul¥Pi^_RUV­L�XSPiH2E_H2^Gk�L�TIH2P®NIXGLQTIV­^GH(J�R�E_LQ`jTIXPIH*¯jH2J�`jY�H(P°d,h²±�XGFILQL�RUTIPS³´NidCH2^§p¶µ � zylm`j^@PIL�XZYCH2^GXZH(P·E�n8`�¨�YiF�RUXGHg¸�`on\X¹d�RUXZH(P°`UT²E_FiHf\H2hvTI`jJQPIX\TONIk]d�H(^(ª
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±�T�`j^GPiH(^�E_`W[(`Uk²YIJQH2EGH(JQhÏXGY�H([2LQlÐhÑEGFIH E�nÉ`�¨&¸�NILQP�k�`vPIH(JÒTONIk�H(^ZL�[(RUJ�JÓhjs´EGFIH¤[(`jTIXZH(^�¨¯�R�EGL�`jT�H2MvNIR�E_LQ`jTIX¤RUTIP�EGFIHW[(J�`UXGNI^ZHS^GH(J�R�E_LQ`jTIX¥RUJ�^ZH�RUPih�PIH2ÔITIH(PÕs@XGFi`jNIJ�P­d�HSXGNIYv¨YIJQH(k�H(T,E_H2PÖd,h×RUYIYi^G`jYI^ZLØR�EGHÙL�TILÓE_L�RUJ;R�TIP©d�`jNITiP�RU^Zh®[2`jTIPILÓE_LQ`jTIXSH*Ú�YI^ZH(XZXGL�TiV�E_FiHY�R�^ZE_LQ[(NIJ�RU^¹XZLQE_NIR�E_LQ`jT°E_`¤d�H?LQT,¯jH(X�E_LQV,R�E_H2PÏR�XgLQTSE_FIH�lm`jJQJ�`on\L�TIV<XGH2[2E_LQ`jTIX2|
ÛÕÜÞÝ¦Ü}ß à(á�âmãoâ�ä�å¹æ<ç�á5è�âmãoâ�ç�á�é
ê `]XZE_RU^ZE@E_FiH;XG`UJ�NiEGL�`jT¤`UlÕEGFIHëÔITILQEGHëPILÓì´H2^GH2TI[(HëH(MON�R�EGL�`jTIX8L�T¤E_LQk²H\PI`jk²RULQTÕs,L�TILÓE_L�RUJ[2`jTIPILÓE_L�`UTIX]XGFi`jNIJ�P�d�H°XZYCH2[(LQÔIH(P�lm`j^]H(RU[�F­[(H(JQJ&ª�íëTiLQlm`j^ZkîLQTILQEGLØRUJÃ[2`jTIPILÓE_L�`UTIX<lm`j^¯UH(J�`v[(LÓE_LQH(X\RU^ZH�PIH2Ô�TiH(PÏd,hWXZYCH2[(LQlÐhvLQTIV ¯UR�J�NIH2X¹lm`j^§ï5ð/~ñï5òmó=ôIð\~Öô�òmó=õÑð\~ÖõÙòmª
«ë`on8H2¯jH2^(syL�TS`U^GPIH2^¹E_`�R�¯j`jLQP�TONIk�H(^ZL�[(RUJ´XZ`jJ�NiEGL�`jTSYi^G`jdIJQH(k�X(siRUJ�J�¯UR�^GLØR�dIJ�H2X¹RU^ZHVjLÓ¯jH2TeR XZk·RUJQJCY�`jXZLQE_LÓ¯jH�ö�TIH(VjR�E_LÓ¯jH;¯�RUJQNIH�RU^ZH�VjLQ¯UH(TSE_`¤RUJQJC¯�RU^ZLØRUdIJQH(X � H(XZYCH2[(L�RUJ�JÓh²EG`¯U`jL�PÏlm^GRU[2EGL�`jTW¯�RUJ�NiH(X��/L�TiLQE_L�RUJ�JÓh�L�TeEGFIH<n\Fi`jJ�H?[(`jk�YINiE_R�E_LQ`jT�RUJ
Pi`jk·R�L�TeRUXë^ZH([2`jk¤¨k�H(TIPiH(P÷dOh÷ø�^ZL�d�H(^GV÷p¶wju�zÉn\FI`$NiXGH(P�uiªùu � lm`j^]¯j`jLQP÷lm^GRU[2EGL�`jT�LQT­FIL�X¤XZEGNIPihUª�ø�`j^YI^ZH(XZXGNI^ZHUs�FOhvPI^Z`jXZE_R�E_LQ[ YI^GH2XGXZNI^GH�PIL�X�E_^ZL�dINiEGL�`jTÏ[�RUT�d�H PIH2Ô�TiH(P$RUXKRUT�L�TILÓE_L�RUJ¦[(`jT�¨PILÓE_LQ`jT°n\FIH(^ZH<LÓE\L�X/TIH2H(PIH2PÕª
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�9���> �¡�¢^£	¤�¡(¥�¡(¦t§�¨©¦�ª	«R¬���¡�­}¡� 2®f����¢^«�­}¯!§|°4 �¡�±4¬F²�²a³���¤(°	¢^«� U¡�±}´oµt­	¡(��«�¥�¦$¡(��±�®f���
¶�·�¶ ¢¸¤�«�±4¬�ª!¦v��®\¦$ª4«P­4��°	¢ ·�¹ ±cºZ­	¡(��«�¥�¦$¡(��±K¨�¦�ª	«�¬���¡(­a¡( s­	¡(³/¡�­4«�­^¡�±!¦$� ¶'» ³���¤(°	¢^«� �¨
¼�½�¾ ®f���P«�¿�¥Cª ·vÀ ª	«���«
¡� �±	��¦>¿�±e§<��«� J¦$��¡(¥�¦�¡���±<��±<¦$ª	«u±e°	¢X¯©«�����®x³���¤(°	¢a«� �­	«�Á9±4«�­
¡(±^��¿�­	¡�¿�¤4­	¡(��«�¥�¦$¡(��±K¨�ª4�6Âv«�³�«�� ¶'» ¡� �°	 �«�­-¿�¦s¦$ª	«[£4��«� �«�±!¦v �¦$°4­4§ ·sÀ ª	«���«#®f����«�¨/¦���¦C¿�¤�§
²�² »�» ¥�«�¤(¤� uÃ ¶'»�ÄÅ¶'»�Ä ²�²�Æ�¿���«U°	 �«�­�¦��R®f����¢g¦�ª	«:±e°	¢a«���¡(¥O¿�¤K¢^�/­	«�¤(¤�¡�±4¬
��®xª	«O¿�­	«�� ·

Ç ��¢^«>��®\¦$ª	«>¦�«� J¦$ [��«� �°	¤�¦$ EÂ�ª	¡�¥Cª<¿���«`°	 �«�­Z¦$�&³�«���¡(®w§^¦$ª	«>¥��/­	«�Èi �£©«���®f����¢a¿�±	¥�«
¿���«:£	��«� �«�±!¦�«�­|¡(±<¦�ª	«U®f��¤�¤(�'Â�¡�±	¬& �«�¥#¦$¡(��± ·

É�Ê�Ë ÌjÍvÎ_Ï`ÐsÑGÒJÓIÍ�ÔÖÕ{Òt×	ØÚÙFÛ>Ï
ÜÝÑGÒJÎ_ÜÞÔ�×	ÐQß^àáÐ�×4Ð

â  �« Ä £	¤�¿�¡�±4«�­u¯Å«#®f����«�¨�¦$ª4«v¥��I­	«E��«�ãe°	¡���«� �¥���±	 J¦C¿�±!¦�£4��«� � �°	��«�¥���±	­	¡�¦$¡���±u®f���Ý��°I¦�ä9�'Â
¯©��°	±	­	¿���¡(«� �£	¤�¿�¥�«�­N¿�¦�¦�ª	«�±	��´�´�¤(«�¥���±	±	«�¥#¦$¡(��±R£Å��¡�±!¦$  ·�å �'Âv«�³�«���¨Iæ�ç À�è µ À�é � À �
ª9¿� U±	�c£	��«� � �°	��«R¦$��¿�±	 �­	°	¥�«��� :¢^��°	±!¦$«�­}��±|¦$ª	«&®f«�«�­4«��:¤�¡(±	«�  ·UÀ �c�'³�«���¥���¢a«X¦�ª	¡� 
­	¡�ê^¥�°	¤�¦t§�¨	¦$ª4«:®f��¤�¤��'Â�¡(±	¬X£	���I¥�«�­	°	��«:¡� �¿�£	£4¤�¡�«�­<¡�±c����­	«���ë

ì â ¦�«� �¦P¢a¿�¦$��¡ Ä ¡� �®f����¢^«�­<¯!§c �«�¤�«�¥#¦$¡(±	¬N��±	«:��®Þ¦$ª	«U �«�ãe°	«�±!¦�¡3¿�¤Ý �¡(±	¬�¤(«#µt£4ª9¿� �«
¿�±	­^¦tÂv��µY£	ª9¿� �«P« Ä £Å«���¡�¢^«�±!¦$¿�¤	¦$«� �¦$ Q¬�¡�³�«�±^¡(± À ¿�¯4¤�«�  ½4·�í ¨ ½4·�î ¨ ½4·�ï ¿�±	­ ½4·�¶'»4·

ì é ��«� � �°	��«l¢^«O¿� �°	��«�­ð¿�¦-¦�ª	«|¢^¡ Ä ¡�±4¬M �«�¥�¦�¡���±\¨P¯©«�®f����«�¡(±	¤�«#¦-±4��´�´�¤�«�¨�¡( Z¿�£Iµ
£4¤�¡�«�­�¦$�-��±	«X��®s¦�ª	«X¥�������«� �£©��±	­4¡�±	¬Z��°4¦$¤(«�¦`±4��´�´�¤�«R¿� `¿-¥���±4 �¦C¿�±e¦:£4��«� � �°	��«
¯©��°	±4­9¿���§Z¥���±	­4¡(¦$¡(��± ·

ì À ª4«&£	��«� � �°	��«
¿�¦�¦�ª	«:��¦$ª	«�����°4¦$¤(«�¦�±	��´�´�¤(«U¡� P¿�­�ñ�°4 �¦$«�­�°4±e¦�¡�¤K¦�ª	«:¥��/­	«:¥���±Iµ
³�«���¬�«� ^¿�±	­òÁ9±	¿�¤�¤�§*¢a¿�¦$¥Cª4«� XÂ�¡(¦�ªj¦$ª	«c¢^«O¿� �°	��«�­W �¡(±	¬�¤�«oµt£	ª	¿� �«-ä	�6Âg �£	¤(¡(¦
��¿�¦$¡(�FÃó� ÇIô Æ�¯!§F¿X¦$��¡3¿�¤Å£	���/¥�«� �  ·

ì À ª4«�±K¨s¦$ª4«Z �£©«�¥�¡(Á9«�­õ¡(±	¤�«#¦&³���¡�­M®f�$¿�¥#¦$¡���±ò¿�±	­ò¢a¿� � uä9�'Â_�$¿�¦�«lÃA¢^«O¿� �°	��«�­
« Ä £Å«���¡�¢^«�±!¦$¿�¤�¤�§	Æ
¡( R®f����¥�«�­W¦$�V«�±!¦$«��a¡(±e¦��}¦$ª	«F¥���¢^£	°4¦$¿�¦$¡(��±9¿�¤v­	��¢a¿�¡�±ò¦��
 J¦C¿��J¦&¿c¦tÂv��µY£	ª9¿� �«^ä9�'Â�¦$�$¿�±	 �¡(«�±!¦aÃ À ª	«^£	��«�­	¡(¥�¦$«�­V³�«�¤(�I¥�¡(¦t§}¿�±	­M£4��«� � �°	��«
­4¡� �¦���¡(¯	°4¦$¡(��±	 :¡�±l¦$ª4«-£	��«�³/¡���°4 & J¦$«�£ò¡( :°	 �«�­W¿� u¦�ª	«^¡�±	¡�¦$¡3¿�¤�¥���±4­	¡(¦�¡���±	 U®f���
¦�ª	«U¦$��¿�±	 �¡(«�±!¦P¥O¿�¤(¥�°	¤�¿�¦$¡(��±	 $Æ
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Void Distribution at z=0.075 m.
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Void Distribution at z=0.175 m.
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Void Distribution at z=0.075 m.
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Void Distribution at z=0.175 m.
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Void Distribution at z=0.625 m.
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Void Distribution at z=0.925 m.
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Void Distribution at z=0.625 m.
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Void Distribution at z=0.925 m.
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Pressure Distribution (in kPa) at z=0.075 m.
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Pressure Distribution (in kPa) at z=0.175 m.

   135.3
   135.1
   134.9
   134.8
   134.7
   134.5

r*cosθ (cm)

r*sinθ (cm)

Ã�Ä�Å�Æ�Ç4È�É�Ê@Ë%Ì�ÍÎÇ�È.Ï4Ï�Æ�Ç4ÈÑÐ�Ä�Ï4Ò#Ç4Ä�Ó�Æ�Ò#Ä�Ô
Õ�ÖØ×+ÙFÚ�È�Ï4ÒnÛ�Ü3Ò�Ç�ÄÞÝFÖàßâá
Ù�ã�ä>å�ÊVætÝçáLæ
è�é7ê�ëAìIè+í

á�á�Ë



-8 -6 -4 -2  0  2  4  6  8

-8

-6

-4

-2

 0

 2

 4

 6

 8

Pressure Distribution (in kPa) at z=0.075 m.
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Pressure Distribution (in kPa) at z=0.175 m.
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Void Distribution at z=0.075 m.
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Void Distribution at z=0.175 m.

     0.7
     0.6
     0.5
     0.4
     0.3
     0.2
     0.1

r*cosθ (cm)

r*sinθ (cm)

]/^1_�`&a6bXc$d�e�f&g/h(i3^1j�k,^1l�mJa6^�n�`&m6^1i�o$prqts$uObLl�m\v?wImJaZ^�xUp�yXz

e z3f



-8 -6 -4 -2  0  2  4  6  8

-8

-6

-4

-2

 0

 2

 4

 6

 8

Pressure Distribution (in kPa) at z=0.075 m.
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Pressure Distribution (in kPa) at z=0.175 m.
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Void Distribution at z=0.375 m.
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Void Distribution at z=0.525 m.
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Pressure Distribution (in kPa) at z=0.375 m.
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Pressure Distribution (in kPa) at z=0.525 m.
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Void Distribution at z=0.625 m.
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Void Distribution at z=0.925 m.
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Pressure Distribution (in kPa) at z=0.625 m.
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Pressure Distribution (in kPa) at z=0.925 m.
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Void Distribution at z=0.075 m.
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Void Distribution at z=0.175 m.
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Pressure Distribution (in kPa) at z=0.075 m.
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Pressure Distribution (in kPa) at z=0.175 m.
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Void Distribution at z=0.375 m.
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Void Distribution at z=0.525 m.
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Pressure Distribution (in kPa) at z=0.375 m.
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Pressure Distribution (in kPa) at z=0.525 m.
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Void Distribution at z=0.625 m.
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Void Distribution at z=0.925 m.
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Pressure Distribution (in kPa) at z=0.625 m.
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Pressure Distribution (in kPa) at z=0.925 m.
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Void Distribution at z=0.075 m.
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Void Distribution at z=0.175 m.
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Pressure Distribution (in kPa) at z=0.075 m.

   154.8
   154.7
   154.6
   154.4
   154.3
   154.1

r*cosθ (cm)

r*sinθ (cm)

-8 -6 -4 -2  0  2  4  6  8

-8

-6

-4

-2

 0

 2

 4

 6

 8

Pressure Distribution (in kPa) at z=0.175 m.
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Void Distribution at z=0.375 m.
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Void Distribution at z=0.525 m.
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Pressure Distribution (in kPa) at z=0.375 m.
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Pressure Distribution (in kPa) at z=0.525 m.
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Void Distribution at z=0.625 m.
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Void Distribution at z=0.925 m.
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Pressure Distribution (in kPa) at z=0.625 m.
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Pressure Distribution (in kPa) at z=0.925 m.
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Void Distribution at z=0.075 m.
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Void Distribution at z=0.175 m.

     0.7
     0.6
     0.5
     0.4
     0.3
     0.2
     0.1

r*cosθ (cm)

r*sinθ (cm)

�������
	���
������
��������������� �!	���"#�
������$�%'&)(�*+�,� �.-0/1�!	2�435%7698

8;:=<



-8 -6 -4 -2  0  2  4  6  8

-8

-6

-4

-2

 0

 2

 4

 6

 8

Pressure Distribution (in kPa) at z=0.075 m.
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Pressure Distribution (in kPa) at z=0.175 m.
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Void Distribution at z=0.375 m.
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Void Distribution at z=0.525 m.
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Pressure Distribution (in kPa) at z=0.375 m.
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Pressure Distribution (in kPa) at z=0.525 m.
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Void Distribution at z=0.625 m.
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Void Distribution at z=0.925 m.

     0.9
     0.8
     0.7
     0.6
     0.5
     0.4
     0.3
     0.2
     0.1

r*cosθ (cm)

r*sinθ (cm)

 �¡�¢�£#¤2¥�¦�§�¨�©
ª�«�¬�¡�­�®�¡�¯2°�¤�¡�±
£
°!¡�¬�²�³T´2´�´)µW¶X¥Y¯2°�·]¸1°�¤�¡4¹5³Tº¼»

»;½1¨



-8 -6 -4 -2  0  2  4  6  8

-8

-6

-4

-2

 0

 2

 4

 6

 8

Pressure Distribution (in kPa) at z=0.625 m.
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Pressure Distribution (in kPa) at z=0.925 m.
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Void Distribution at z=0.075 m.
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Void Distribution at z=0.175 m.
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Pressure Distribution (in kPa) at z=0.075 m.
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Pressure Distribution (in kPa) at z=0.175 m.
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Void Distribution at z=0.375 m.
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Void Distribution at z=0.525 m.
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Pressure Distribution (in kPa) at z=0.375 m.
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Pressure Distribution (in kPa) at z=0.525 m.
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Void Distribution at z=0.625 m.
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Void Distribution at z=0.925 m.
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Pressure Distribution (in kPa) at z=0.625 m.

   128.4
   128.3
   128.1
   128.0
   127.8
   127.7

r*cosθ (cm)

r*sinθ (cm)

-8 -6 -4 -2  0  2  4  6  8

-8

-6

-4

-2

 0

 2

 4

 6

 8

Pressure Distribution (in kPa) at z=0.925 m.
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N.O&P2Q�R S6T%UV R W6X�UVZY�[E\ P�]^P�_ Q�R S6T&`�R W6X�UV a#b O&P Q�R S6T UV R W6X UVdcfe
[E\ P�]^P�_ Q�R S;R W<X�UV a#b O&P Q�R S6T UV R W6X UVdghe [(i*j9k _

g \ P$]lP�]^P-m Q�R S;R W<X UV n ]lP6Q#R S;R W6X ` Y [E\ P$]^P�_ Q�R S;R W<X�UV a�b ]lP2Q�R S;R W<X ` c�e
[E\ P$]^P�_ Q�R S;R W<X0oV a�b ]lP Q�R S;R W<X ` gpeN-]^P2Q�R S;R W Y [(\ P�]lP�_ Q�R S;R W�T UV a#b ]^P6Q�R S;R W c�e
[(\ P�]lP�_ Q�R S;R W6X�UV a#b ]^P6Q�R S;R W ghe [(i*j9q _

r^s#tus#v wyx<z|{(}�~�����{�� �����u������{�����������}���{E�u��{(�������&�$~
g \H� �¡� ����¢ m Q�X UV R S;R W n ��� Q�X `�R S;R W ¢ Q�X ` Y [E\H� ��� _ Q�X�UV R S;R W a�b ��� Q�X `�R S;R W c£e

[E\H� ��� _ Q�X o V R S;R W a�b ��� Q�X `�R S;R W gheN ��� Q#R S;R W ¢ Q Y [(\H� �¡� _ Q#T UV R S;R W a#b ��� Q�R S;R W c�e
[(\H� �¡� _ Q¤X�UV R S;R W a#b ��� Q�R S;R W ghe [(i�j�¥ e _

g \H� ��� O � m Q¤X UV R S;R W n O � Q�X UV R S
X UV R W Y [E\H� ��� _ Q�X UV R S1R W a#b O � Q�X UV R S�X UV R W c�e
[E\H� ��� _ Q�X UV R S�X `�R W a#b O � Q�X UV R S�X UV R W ghe

N-O � Q�X�UV R S2T%UV R W Y [(\H�¦��� _ Q¤X�UV R S6T&`�R W a#b O � Q¤X�UV R S2T%UV R W c�e
[(\H�¦��� _ Q¤X UV R S1R W a#b O � Q¤X UV R S2T UV R W ghe [(i�j�¥§¥ _

g \H� �¡� ] � m Q�X�UV R S;R W n ] � Q�X�UV R S;R W6X�UV Y [(\H����� _ Q�X UV R S1R W a#b ] � Q�X UV R S;R W<X UV c�e
[(\H����� _ Q�X�UV R S1R W6X ` a#b ] � Q�X�UV R S;R W<X�UV ghe

N-] � Q�X UV R S;R W�T UV Y [E\H� ��� _ Q�X�UV R S;R W�T&` a�b ] � Q�X�UV R S;R W�T%UV c�e
[E\H� ��� _ Q�X�UV R S;R W a�b ] � Q�X�UV R S;R W�T%UV g�e [(i�j�¥�¨ _
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