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[uVFb<f:k:fhV�K;à�f:J1b%Q;b<f:`ØJlK?NÍç	NYQ<K%NØkgí�J1QÊdOà[VÙJ1_�NØk:Q.äW`ØJnà[Q7J1VFNØ_�ä8â�b<K?J1V�KÊb<â�`Øf§NØVCJ1b%f:J1Q7â3\±J1Q<K%b%â�äOMsà[Q<NØk:Qh\
MWNYí�M fhVWf:b<í1à äÙJ1b]K?NYk:`Øf,å8f�J1_�Q:\�MWNØí1M fhVWf:b<í1à VsTWk:`Yf�J1b�k:â�`Y`ØNYQ%NØâ1VWQ:\�J1VWd]\�b%fhf�æufh`ØfhkhK?b<â�V `PJ1Q<f:bÎK?fhk@M	æ
VWâ�`Yâ�í1à ß_^ MWf3f:ésTÙJlK%NØâ�VWQÚK%MÙJlK�dWfhQ%k:b<NØå8fK?MWf,b%fh`PJlK%NYç[NØQ]K?NYk¨í�J1QÎd	à	VWJ1_�NYk:Q�J1b<fMWNØí�MO`Yà�VWâ�VW`YNØVWf:J1b ß
^	f�ç�f:b%J1`�V[TO_�fhb%NØk:J1`'_�fhK?MOâ	dWQ`\�â�bgQ<â�`Yç[NØVOí=b<f:`PJLK?NYç[NYQ<K?NYkÚí�J1QgdOà[VÙJl_�NYk:Q§MÙJ�ç�f¨å8f:fhVÝb<f:ä8â�b<K%f:d ßba `Ø`
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J1VWd3b%f \�f:b<f:VWkhf:QSK?MWfhb%f:NYV ß
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[uVK?MWfgäÙJlQ<KSdWfhk�J1dWfhQ:\ÙK?b<f:_�f:VWdOâ�TWQSäWb%â1í�b%fhQ%QSMÙJ1Q�å8f:fhV=_�J1dWf;NYVK?MWfUdWf�ç�fh`Øâ�äW_�f:V�K.âr\6VsTW_�f:b%NYk�J1`
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çlJ1`ØfhVWk:f»å�f�Kuá+fhf:V×K?MWf J1å8ânç�fÎQ<äW`ØNÍK%K?NYVWí¨_�f:k@MWJ1VWNØQ<_0JlVWdFK?MWfÎkhâ�`Ø`YNØQ<NØâ�VW`Yf:Q<QÊê�â�`YK��:_�J1VWVFfhé[TWJlK?NYâ�V
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f d	äW`YNØkhNYKzvÙT�dZ\�â�b<_ÚTW`PJLK?NØâ1VÎâr\9K?MOf;RgëÅìg^ Q%k@MWfh_�fhQ�å�à�Q%â�`Íç	NYVWí§k:â�`Y`ØNØQ<NØâ�VO`Øf:Q<Q'ê+â�`ÍKK�h_¨J1VOV�fhé[TWJlK?NYâ�V
NØQ+NØdWfhVsK%NØk:J1`8K%âÚK?MWf�vÙT�db\�TOVWkhK%NØâ�V�â3\6çlJ1VU�fhf:bfj ô�nBl ß iÝf;áSNY`Ø` dWNYQ%k:TOQ%Q�K?MWf;R§ë6ìg^¨Q%k@MOf:_�f�\�â�b+K?MOf
Q%â1`ØTOK%NØâ�V×âr\�TW`YK%b?JLæqb%fh`PJlK%NYç[NØQ]K?NØkÒè'TW`Øfhbgf:ésTÙJlK%NØâ�VWQ ß ëÙâ�bU_�â�b%fÎdONØQ%khTWQ%Q<NØâ�V�â�V×K?MWf�RgëÅìg^#Q%k@MOf:_�f:Q
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Q%TOk@M¨J1Q�K%MWf.eUâ	dWTOVWânç�\2�Sâ	f�J1VWd � Q%MWfhb'_�f�K?MWâ[dWQ�j òO\sô3�	\sôr�3l£\sJ1k:khâ�TWV�K6\�â�b�K%MWf�á�J�ç1fÊNYVsK%f:b%J1khK%NØâ�VWQ
NØV K?MOfÊí�JlQ�f�ç�â�`YTOK?NYâ�V�äOb%â[k:f:Q<Q ß è'Q%ä8f:khNPJ1`Y`Yà�\�â1b�K%MWf;eUâ[dWTWVWânç _�fhK?MOâ	d9\�K%MWfÊf%dOJ1khK+Q%â�`YTOK?NYâ�V âr\9K?MOf
è'TW`Øfhb�fhé[TWJlK?NYâ�VWQ�NYQ�TWQ<f:d ß�^ MWf+á+Jnç1f�NØV�K?fhb?J1k�K?NYâ�V»NYVÒK?MOf�ë��g^ÒQ<k@MWf:_�f�k:J1VÚå8f�k:`Yf�J1b<`Yàgâ�åWQ<f:b]ç�f:d NYV
K?MOff�.â[fr� QSJ�ç�f:b%J1í�f � �o� �� å8fhKuá�f:f:V,K?MOfU`ØfJ\ K	� � J1VOd,K%MWfUb%NYí�M�K�Q]K@JlK%f�� �o��� ß [uVK%MWfUQ%_�â	âlK?MmvÙâná
b%fhí�NØâ1V9\	K%MWf:b<f§NYQ�åÙJ1Q<NØk�Jl`Ø`Yà�VWâ dWN �¯fhb%fhVWk:fhQ7J1_�â�VWíÚK%MWf§eUâ	dWTOVWânç�\��Sâ[fUJ1VWd � Q%MWfhb.Q<k@MWf:_�f:Q ß ëÙâ�b
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Numerical Solution

KFVS Scheme

Euler Solution

Projection Stage

Gas Evolution Stage
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[uV,â�b%dOf:b�K?âÎí�f�KSK?MWfUäWb<NØ_�NYK%NYç�f.çlJ1b%NØJ1åW`ØfhQ�¹�\ � � J1VWd � \�b<â�_ K?MWfgk:â1VWQ%fhb<ç�fhd=çlJ1b<NPJ1åW`Yf:Q	� á+fgTWQ<f

�



� {�¶ �· �J
O| � ny¹¸º ¿�Ã Þ&Þ � »¼¼½ ��{�Ã Þ&Þ | à ¿îy á� �'� � { Ã Þ � | à^¾¿ �
� � {�¶ �· �J
O| � Ã Þ �A � � { ¶ �· �J
,|Jj � {�¶ �· �J
O|��îÃ Þ&Þ l � � � n?��ô��Ky¥� {£ô ß y?|
¹�{�¶ �· �J
O| � RxÞ¾ nu�}À á�'� � j � � { ¶ �· �J
,|&l à ê�fhK�TWQ�k:â�VWQ<NØdWfhb�J1V NØVONYK?NØJ1`+dONØQ<K%b%NYåWTOK?NYâ�V§\�TWVWk�K?NØâ1V ¨ Þ {z
6�';I| ö õ ß i�f3áSNYQ%M K?â åWTWNØ`Yd J#K?NY_�f

J1äWäOb%â�d	NØ_�JlK?NYâ�V¨âr\`{�ô ß nC|�NØV�K?MOf�\�â�`Ø`Yâ�áSNYVWígá�J�à ß i�fgJ1b%f7í�NYç1f:VK?MWf7NØVWNÍK?NPJl`8dWJlK@J�¹�{£õ¥�J
O|�\}ºu{£õ��J
,|�\Ã�{£õ¥�W
,|ÚJ1VWd á+f3dWf�ïÙVWfK?MWfq¢�fhé[TONØ`ØNYåWb%NYTW_ \�TWVWk�K?NØâ1V}¢ J1Q%Q<â	khNPJlK%f:d K?â#K?MWfhQ%f3dÙJlK?J×å�à TWQ<NØVWí×K?MOf
dWNY_�fhVWQ%NYâ�VW`ØfhQ%Qgb%fh`PJlK%NYç[NØQ]K?NYkmÊ�hTOK<K?VWfhbÒdONØQ<K%b%NYåWTOK?NYâ�VW\�TWVWk�K?NØâ1VÝNØV K?MWf�TW`YK%b?JLæqb%fh`PJlK%NYç[NØQ]K?NØkÒ`ØNY_�NÍKZjon�ð3l�\
áSMWNYk@M=NYQ�í�NYç1f:V=J1Q ¨�Á}{�¹���Ã	�Kº��';I| � ¹��ÂIÃ á f d	ä b ¿ � Ü � ÜÃ e

� ¹��ÂIÃ á f d	äÃbI¿ D ; DÃ b � nu�iº à ¿§º¡Ä ;D ; D e`e ê {£ô ß �H|
ËÊQ<NØVWíÎK%MWNØQ�dWNYQ<K%b%NØåOTOK?NYâ�Vb\�TWVWk�K?NØâ1V,á�f§MÙJ�ç�f¹ � Ü � R Ü {£õ¥�W
,| � S T V � Ü ¨�Á}{z
6�+;�| NHá �D ; D � {£ô ß ñr|

¿ �	ã ÜJä � � �I� Ü � ä � Ã ÜBä {£õ¥�J
O| � SUT V � Ü � ä ¨�Á}{z
6�+;�| NHá �D ; D � {£ô ß ð?|
J1VWd,K?MOf§_�J1khb%â�Q<k:â�äWNYkm¬! ª3*+$'-.2^46$&7M*	9�/r¬') �$&*¿fR Ü `ØV ¹ q� á �§ýÅR Ü � _ Ü {£õ¥�W
,| � ¿ SUTgV � Ü ¨�Á}{�
6�';�|�`ØV�¨�Á}{z
��';�| N á �D ; D ê {£ô ß pr|^ MWfhV=á�f§Q<â�`Yç1fUK?MWfg`ØNYVWf�Jlb+K?b%J1VWQ%ä8â�b]KÊfhésTÙJlK?NYâ�V

� ¨� ¶ � á� �+� � � �D ; D�� ¨� Û
� � õ:�¨�{£õ��J
6�';�| � ¨ Þ {�
6�';�| ê {£ô ß �?|^ MWf§k:â�VOVWf:k�K?NØâ1V3å8fhKuá�f:fhVCK?MOfÒê�â�`YK��:_�J1VWVb\�TWVWk�K?NYâ�Vx¨×JlVWd=_�J1khb%â�Q<k:â�äWNYk�vÙâná çlJ1b<NPJ1åW`Yf:Q�NYQR Ü {�¶%�J
,| � S TgV � Ü ¨�{�¶%�W
6�';�| NHá �D ; D � {£ô ß ò?|Ã ÜBä {�¶%�J
,| � SUTgV � Ü � ä ¨�{�¶%�W
6�';�| NHá �D ; D �

ò



áSNYK%M,_¨J1khb%â�Q<k:â�äONØkm¬! ªF*'$'-.2^46$&78*!9�/r¬') �$&*_ Ü { ¶%�J
,| � ¿ S TgV � Ü ¨�{�¶%�W
6�';�|�`ØV b ¨�{�¶%�W
6�';�|d e NHá �D ; D ê {�ô ß nnõr|
áSMWNYk@M=NYQ�ïÙb%Q]KÊâ1b%dWfhb�{�NØVqµ�¶0|�J1äWäWb<âCd	NY_¨J1NYâ�V�âr\6K?MOf§Q<â�`ØT	K?NØâ1V�K?âx{�ô ß n�|�\�â�b�¶ZÆ¸µk¶ ß
^ MWf§f dOJ1k�KÊQ<â�`ØT	K?NØâ1Vâr\ÅK%MWfg`ØNYVWf�J1b�K?b?JlVWQ%ä8â�b<KSfhésTÙJlK?NYâ�V�{�ô ß �?|�NØQ�í1NYç�fhV=å�à¨�{�¶%�W
6�';�| � ¨ Þ {�Ûm¿�¶ ;D ; D �';�| ê {�ô ß n?n�|
ËÊQ<NØVWí {�ô ß n?n�|+NØV«{�ô ß òH|�J1VOd_{£ô ß n�õ?|+á+fgí�f�KR Ü {�¶%�W
,| � S T V � Ü ¨ Þ {z
x¿�¶ ;D ; D �';�| NHá �D ; D � {�ô ß n�ô3|Ã ÜJä {�¶%�W
,| � S8TUV � Ü � ä ¨ Þ {z
x¿�¶ ;D ; D �';�| NHá �D ; D �_ Ü {�¶%�J
,| � ¿ S8TUV � Ü {!¨ Þ `ØV�¨ Þ |J{z
q¿�¶ ;D ; D �';I| N á �D ; D � {�ô ß nCyr|
áSMWfhb%f�¨ Þ NØQ�TW`ÍK?b?J�æub%fh`PJlK%NYç[NØQ]K?NYkÊNYVWNYK%NPJ1` äWMÙJlQ%f§dWf:VWQ<NYKuà,JLK.K%NØ_�fw¶ � õ¨ Þ {�Ç��';�| � ¨�Á}{�¹�{£õ¥�JÇ�|%��Ã�{£õ¥�JÇ�|%�5º�{�õ¥�JÇ�| �+;�| ê {�ô ß n��?|eÊâná á�f¨k:J1VjQ%NY_�äO`ØNE\ à=K?MWf�ç�â�`YTW_�f�NYV�K?f:í1b?J1`YQb{£ô ß nnôr|gJ1VWd¼{£ô ß n�y?|�\�â�b§K%MWf~\�b<f:fZvÙNØí�M�K§_�â�_�fhV�K?Q ß
i�f�k:J1VÝQ<f:f�NØVc{�ô ß n��H|;K?MWJlKgK?MWf ïÙf:`YdWQf¹6{ ¶%�JÇ�| �}Ã�{�¶%�JÇ�|UJ1VWd�º�{ ¶%�JÇ�|UJ1b%f VWâ1K§dWfhä�fhVWdWNYVWíCâ�V D ; DåWTOK§â�VO`YàFâ1V K%MWf TWVWNYKUç1f:k�K?â�b§È � {FÉ � �+Éwà��JÉwá5| > � ÊË Ê Ë ßZ^ MONØQ`\�J1khK§fhVÙJ1åW`Yf:QgTWQUK?â,b%fhdWTWkhf�K?MOf
K?MOb%f:f�æ�\�â�`Yd�ç1â�`ØTW_�f.NØV�K?fhí�b?J1`YQ�K%âÒK%MWf7Kuá�âlæ�\�â�`Yd�Q<TWb0\�Jlk:f;NYVsK%f:í�b%J1`ØQ�å�à�JläWäW`Yà[NYVWíÒä8â�`ØJ1b±k:â[â�b%dWNYVÙJlK%f:Q:\
Q%fhfkjtnnð3l�\�â�b±_�â�b%f.dWfhK?J1NØ`YQ ß ë TOb<K?MOf:b%_�â�b<f.N \¯á�f7NYVsK%b%â[dWTWkhfÊNYVWQ<K%f�J1d�âr\9K?MOfÊTWVONYK�ç�f:k�K?â�b�È�K%MWf.VWfhá
çlJ1b%NØJ1åW`Yf:Q�¿�nÌÆÎÍ´Æ n§J1VWd#¿^ÂÐÏ�ÑÒÏÓÂ åsà

É � � Í:� É à � A n	¿ÒÍ à Q%NYVfÑQ� É á � A n:¿ÒÍ à khâ�Q.Ñb� {�ô ß n�ñ3|
K?MOf:V K?MWf�Q<NØ_�äW`ØNÍïÙf:d�\�b<f:f�æ�vÙNYí�M�K'_�â1_�fhVsK%Q'NØV�K?fhí�b?Jl`ØQ�\�â�bÅK?MWfSâ�VWf�æÅJ1VWdÎKuá�âlæudWNY_�fhVWQ%NYâ�VÙJ1`	k�J1Q<f:Q�J1b<f
í�NÍç�f:V3å8f:`Øânág\¥\�â1b�_�â�b<fUf d	äW`ØJ1VÙJlK%NØâ�V,Q%fhf~jonnð=l ßÔ ÚOÎWÙ,Õ�Ö�Î2Ú,Ï�Õ�×�ÚOÑIxuÖ�×ìÖ�Î2Ú�ÔZÕ�ÚìÔCÎUyìØ�ÑIx�Ï�Êfhb%fSá+fÊâ�VW`ÍàÎk:â�VOQ%NØdOf:b±Q%â�`YTOK?NYâ�VWQ'áSMWNYk@M¨dWfhä�fhVWd¨â�VZ¶'J1VOd~Û � Û � J1VWd�Q?JlK%NØQ7\ àk¹ � ¹6{ ¶%��Û�| �ìº �{ � { ¶%��Û�| �@õ��@õH| � � � � {�¶%��Û�| ß [uV,K%MWNØQ�k:J1Q%fUK%MWfgé[TWJ1V�K?NYK%NØfhQ:¹���Ã	� � NØVK%MWf`\�b%f:f�vWNØí�M�KSäWMÙJlQ%fgdWf:VOQ%NYKuà

nnõ



J1b<f.VOâ1K+dOf:ä8f:VWdWNYVWí§â�V�K%MWf�ç1Jlb%NPJlåW`Øf�Ñ ß�^ MWNØQz\�J1khK�fhVÙJ1åW`Yf:Q�TWQ�K%âÒk:J1b%b]à â�TOK±K?MOfÊNYVsK%f:í�b%JlK?NYâ�VÚáSNYK%M
b%fhQ%ä8f:k�KÚK?âcÑ�dWNYb%f:k�K?`Íà ßb^ MsTWQ»K%MWf�Kuá�âlæ!\�â�`Ød Q%TWb7\�J1k:f�NØV�K?fhí�b?Jl`ØQgb%fhdWTWk:fhQ»K?â=Q%NY_�äW`Yf�Í}¿.NØV�K?fhí�b?J1`YQ ß
ëÙâ�bSJ1åWåOb%fhç[NØJlK?NYâ�V�á+f§NØV�K%b%â[dWTWk:fÕ`{zÖ��WÍâ| � n

ô
¹�{FÖ¥|{ A nu� � à {zÖ}|,¿ÒÍ � {FÖ¥|�| á � ×Z{zÖ��WÍâ| � y

ô
{�¹�Ãw|B{zÖ}|{ A nu� � à {zÖ}|,¿ÐÍ � {FÖ¥|�| q ê {�ô ß nnðr|

�Êfhb%f á+f�MÙJ�ç�f�Q%TOäWb%fhQ%Q%fhd_\�â�bUQ%NY_�äO`ØNØkhNYKuà3K?MWfÎï¥d	fhd�K?NY_�f�æwJ1b<í�TW_�f:V�K�¶7NØV×K?MWfÎïÙfh`ØdWQh\6áSMWNYk@M áSNY`Ø`
VWâ1KS`Yf�J1dK%â�khâ�V¥\�TWQ<NØâ�VWQ ß6^ MWf§b%f:dOTWk:fhdCNØV�K%f:í�b%J1`ØQ�\�â1b�K?MWfg_�â�_�fhV�K?QSk�J1V,å8fUáSb%NYK<K?fhVCJ1Q

� {�¶%��Û�| � ±² RxÞ={ ¶%��Û�|Ã�Þ � {�¶%��Û�|Ã�Þ&ÞC{�¶%��Û�|�³µ �
�S

� � ±² Õ`{�Ûb¿«¶�Í}�JÍH|Í�×¦{�Ûb¿«¶�Í}�JÍH|×¦{�Ûm¿�¶�Í}�WÍâ|\³µ NØÍ}� {�ô ß n�p3|
� Æ {�¶%��Û�| � ±² R � { ¶%��Û�|Ã �&� {�¶%��Û�|Ã�Þ � {�¶%��Û�|�³µ �

�S
� � ±² Í�Õ`{�Ûm¿_¶�Í}�JÍH|Í?àÅ×¦{�Û~¿_¶�Í}�JÍH|Í�×¦{ Ûm¿_¶�Í¥�JÍâ|G³µ NØÍ ê {�ô ß nC�r|

_ Þ { ¶%��Û�| � ¿ �S
� � Ä {�Û~¿ÐÙMÍâ|IÕ`{�Ûm¿ÐÙ#Í¥�JÍâ|¶NØÍ��

{�ô ß nnòr|_ � { ¶%��Û�| � ¿ �S
� � Í Ä { ÛZ¿ÒÙ#Íâ|IÕ`{ Ûm¿ÒÙMÍ}�JÍH|¶NØÍ ê

áSMWfhb%f Ä {FÖ¥| � ¹6{zÖ}|�bO`ØVcb ¹6{zÖ}|��ÂIÃ á {zÖ}| e ¿îy e êÌÚÈ�×ÒÛUÕ�Ö�Î2Ú>Ï�Õ�×ìÚ,Ñ¶x�Ö�×ìÖ�Î2Ú�ÔZÕ�Ú�ÔCÎUy�Ø�ÑIx�Ï[uV=K%MWNØQ.k�JlQ%fÒá�f»khâ�VWQ<NØdWfhbÊK?MOfÒQ<â�`ØTOK%NØâ�VOQ.áSMWNYk@MCdWfhä�fhVWdFâ�Vq¶�\wÛ � Û � J1VWd°Ö � Û à J1VWdCQ%JlK?NYQ0\ à¹ � ¹�{�¶%��ÛO�+Ö¥| ��º � { � � { ¶%��ÛO�+Ö¥| � � à { ¶%��ÛO�+Ö¥| �@õ?| � � � � { ¶%��ÛO�+Ö¥| ß [uVWQ<K%f�J1d�âr\ K?MWfSTWVONYK�ç1f:khK%â�bÜÈF\�á�fTWQ<fÎJ1í�J1NYV=K%MWf»VWf�áBç1Jlb%NPJlåW`ØfhQÊNYV§{�ô ß n�ñr| ß ëÙâ�bÊJ1åWåOb%fhç[NØJlK?NYâ�V=á�fÚNØV�K%b%â[dWTWk:f§áSNYK%McÇ}Ý�Þuà�\8áSMWf:b<f
á�fÒMÙJ�ç1f»J1í�J1NØVQ<TWäWb%fhQ%Q<f:d·\�â�b�Q<NØ_�äW`ØNYk:NÍKuà�K%MWfUï¥d	f:d3K?NØ_�f�æuJ1b%í1TW_�fhV�K�¶Õ`{zÇ��+É � �+É à | � n��Â ¹�{zÇ�|{ A nu� { � à � � � àà |B{�Ç�|�¿ � � {�Ç�|#É � ¿ � à {�Ç�|#É à | á �×¦{zÇ��+É � �+É à | � y��Â {�¹ìÃ�|J{zÇ�|{ A nu� { � à � � � àà |B{�Ç�|�¿ � � {�Ç�|#É � ¿ � à {�Ç�|#É à | q ê

n?n



^ MWfhV=K?MOf§_�â�_�f:V�K�NYVsK%f:í�b%J1`ØQ�K?J1X1f§J1í�J1NØV,J Q%NY_�äW`YNØfhbu\�â�b<_=\	VÙJ1_�f:`Yà
� {�¶%��ÛO�+Ö¥| � ±ßß²

R Þ { ¶%��ÛO�+Ö¥|Ã�Þ � {�¶%��ÛO�+Ö¥|Ã�Þ&àC{�¶%��ÛO�+Ö¥|Ã Þ&Þ {�¶%��ÛO�+Ö¥| ³?ààµ � áS� á
�S

� � ±ßß²
Õ`{ Ûb¿_¶�É � �+Ö�¿«¶�É à �+É � �+É à |É � ×Z{ Ûm¿_¶�É � �+Ös¿_¶�Éwà��+É � �+É�à%|É�àÅ×Z{ Ûm¿_¶�É � �+Ös¿_¶�Éwà��+É � �+É�à%|×Z{ Ûb¿�¶�É � �+Ös¿_¶�É à �+É � �+É à | ³?ààµ NØÍØNMÑb� {�ô ß ô1õr|

� Æ {�¶%��ÛO�+Ö¥| � ±ßß²
R � { ¶%��ÛO�+Ö¥|Ã �&� { ¶%��ÛO�+Ö¥|Ã � à { ¶%��ÛO�+Ö¥|Ã Þ � { ¶%��ÛO�+Ö¥| ³?ààµ � áS� á

�S
� � ±ßß²

É � Õ`{�Ûb¿_¶�É � �+Ös¿�¶�Éwà��JÉ � �+É�à%|{zÉ � | à ×¦{ Ûm¿_¶�É � �+Ö�¿«¶�É à �+É � �+É à |É � É à ×¦{�Û~¿_¶�É � �+Ös¿_¶�É à �JÉ � �JÉ à |É � ×¦{�Ûm¿�¶�É � �+Ö�¿_¶�É à �+É � �+É à | ³?ààµ NØÍgN8Ñb�
{�ô ß ô�n�|

â Æ {�¶%��ÛO�+Ö¥| � ±ßß²
Rxà={ ¶%��ÛO�+Ö¥|Ã � à={ ¶%��ÛO�+Ö¥|Ã à&à { ¶%��ÛO�+Ö¥|Ã�Þ&à={ ¶%��ÛO�+Ö¥| ³ ààµ � áS� á

�S
� � ±ßß²

É�à.Õ`{�Ûb¿_¶�É � �+Ös¿�¶�Éwà��JÉ � �+É�à%|É � ÉwàÅ×¦{�Û~¿_¶�É � �+Ös¿_¶�Éwà��JÉ � �JÉwà%|{zÉ à | à ×¦{ Ûm¿_¶�É � �+Ö�¿«¶�É à �+É � �+É à |Éwà.×¦{�Ûm¿�¶�É � �+Ö�¿_¶�É�à��+É � �+ÉwàK| ³ ààµ NØÍgN8Ñ ê
^ MWf,J1å8ânç�fâ�VOf�æ§J1VOdjKuá+âlæqdWNØ_�f:VOQ%NØâ1VÙJ1`z\�b%f:f�æ�vÙNYí�M�KÚ_�â�_�f:V�K?QÚNYV�K?f:í1b?J1`YQÒáSNØ`Y`�å8f�TWQ<f:d NØV â1b%dWfhb
K?â¨dWf:b<NYç�f JZvÙT�d#Q<äW`ØNÍK%K%NØVWí�Q%k@MWfh_�f�\�â�b.K?MWf»â�VWf�æSJ1VWdFKuá�âlæudWNY_�fhVWQ%NYâ�VÙJ1`&TW`ÍK?b%JLæub<f:`PJLK?NYç[NYQ<K?NYkgè'TW`Øfhb
f:ésTÙJLK?NØâ1VWQ ß

ã ä¤N¡ �¦ìTWY6å  `NK¬�YJS~N¡¥�£Óæ©çéè®¦ªP=êYëÐ  è ìCí î îUXZ�¡ (å  
�Êfhb%fUá�f§á+J1V�KSK?â�Q%â�`Íç�fUK?MWfgâ�VOfUdWNØ_�f:VWQ<NØâ�VWJ1`9è'TW`Yf:bSf:ésTÙJlK%NØâ�VOQ

� �� ¶ � � �~{!� |
� Û � õ:� {�y ß nC|

áSMWfhb%f

� � ±² RqÞÃ�Þ �Ã�Þ&Þ´³µ � ±² ¹ � nu� � à� �I� � nu� � ày � �î� �I� à ³µ � �~{!� | � ±² R �Ã �&�Ã�Þ � ³µ � ±² ¹ �� �]� �I� à� �I� � nu� � à ³µ ê {�y ß ôr|
i�f§Q]K@J1b]K�áSNYK%M=JÎäWNYf:khfháSNØQ<fgk:â�VWQ]K@J1V�KÊNØVWNÍK?NØJ1` dÙJlK@J � � {�õH|+ânç�fhbSK%MWfgk:fh`Ø`ØQ�j Û � � �� ��Û �t� �� l&âr\�J í1NYç�fhV_�f:Q%M�Q%NE�:f�µ�Û � Û �t�u�� ¿~Û � � �� \sJ1VWd á+f.MÙJ�ç�f�K?â§k:â1_�äWT	K?f � � {�µk¶0|�ânç�fhb�K%MWfSQ?J1_�f�k:fh`Ø`YQ ß i�f�K@J1Xlf
K?MOf»VÙJlK%TWb?Jl`�²�ë�� khâ�VWdWNÍK?NØâ1V·µ�¶ �ðï�ñà NYVCâ�b<dWf:b.K?â�fhVWQ%TOb%f»K%MÙJlK;VOf:NØí1M[å8â�TWb<NØVWí�`ØNYí�M�K<æqk:â�VWfhQ.áSNY`Ø`
VWâ1K+NØV�K?fhb?J1k�K�\	Q%f:fgëÅNØí�TWb<fUô ß eÊâ1K%f7K?MÙJLK�NØV�K?MWf7K%MWf:â1b<à�âr\K?MWf7k:`PJlQ%Q%NYk�J1`�è'TW`Øfhb]æqf:ésTÙJlK%NØâ�VWQ+â�VWf;MÙJlQ
K?â¨J1Q%Q<TW_�f»J�å�â�TOVWd·\�â�b�K?MOf»k@MÙJ1b%J1khK%f:b<NØQ<K%NØk§Q%ä8f:fhdWQ7áSMWNYk@MCdWfhä�fhVWdFâ�V3K?MWfÒk@MWâ�NØkhf»âr\ÅK?MWfÒNØVWNÍK?NØJ1`
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MÙJ�ç�fgTWQ<f:d=JÚk:â�V�ç1f d3k:â1_ÚåWNØVWJlK?NYâ�V�âr\&K?MOfUk:â�`Y`ØNØQ<NØâ�VWJ1`8J1VWd,J1VWd,khâ�`Ø`YNØQ%NYâ�VW`Yf:Q%QzvÙT�d	fhQSáSNÍK?M Ä JlQSJ1VJ1dÙJläOK?NÍç�f�äÙJlb?J1_�fhK%f:b ß>^ MWf�b%fhQ%TW`ÍK?Q�\�b<â�_ K%MWf+K%f:Q<K±k:J1Q%fhQ±Q%MWânáSQ'K?MÙJLK�K?MWNYQ�äWb<â	khf:dWTWb<f�á+â1b%X1fhd�á�f:`Y` ß
ëÙb%â�_ K?MWf#VsTW_�f:b<NØk:J1`;k�JlQ%f Q<K?TOdWNØfhQ3NÍK�á+J1QQ\�â�TWVWd K?MWJlK,å�âlK?M�R§ë6ìg^ J1VWdÜê�egR7æqKuà[ä�f×RgëÅìU^
Q%k@MOf:_�f:Q�\�â1b.K%MWfÒTO`YK?b%JLæub<f:`ØJlK?NÍç	NYQ<K%NØk;è'TW`Yf:bSf:ésTÙJLK?NØâ1VWQÊí1NYç�f§k:â1_�äÙJlb?J1åW`YfUb%fhQ%TW`ÍK?QSK?â�K%MWf»egâ[dWTWVWânç
J1VWd,khf:V�K?b%J1`9Q%k@MOf:_�f:Q ß�a `YQ%âÚá�f�\�â�TWVWdK%MÙJlKSê�egR7æqKuà[ä8fgR§ë6ìg^¨Q%k@MOf:_�ff\�â1b�í�NYç1f:Q�å8fhK<K?f:b�b<f:Q<â�`ØT	æ
K?NYâ�V3JlK�K?MOf§khâ�V�K@J1k�K.dWNØQ<k:â�V�K?NYVsTWNYKuà�J1QSk:â�_�äÙJ1b<f:dK?â K?MWf§RgëÅìU^Q<k@MWf:_�f ß

a `ÍK?MWâ1TWí�MÚá�f�MÙJ�ç�fSb%fhQ<K?b<NØk�K?f:d â�TOb'JlK%K%f:VWQ<NØâ�VÚK%âUâ�VWf�æÅJ1VWdÚKuá�âlæudWNY_�fhVWQ%NYâ�VÙJ1`[k�JlQ%f:Q±NYVÚK?MWf�khTWb%b<f:V�K
äÙJ1ä8f:bh\WK?MWfgf%d	K%f:VWQ<NØâ�V3âr\6K?MWfgkhTWb%b<f:V�K7_�fhK%MWâ[d,K%âÎK?MWb<f:fgQ%äÙJlk:f§dWNØ_�f:VWQ<NØâ�VOQ�NØQSJ1VÙJl`Øâ�í�â1TWQ ß
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¥ ¦ VKå  `RzY�X�¥�£Ó�  0¬>P§¤ ¥�¬p (¬
�Êfhb%f3á+f3äWb%fhQ%fhVsK�Q%â�_�f,â�VWf�æÚJ1VWd Kuá+âLæudWNY_�fhVWQ%NYâ�VÙJ1`�VsTW_�f:b<NØk:J1`Sf dOJ1_�äW`ØfhQ ß i�f=khâ�_�äÙJ1b%f,K?MOf
b%fhQ%TW`ÍK?Q;â3\+ê�e§R7æqKuà[ä8fÎRgëÅìg^CQ<k@MWf:_�fÚáSNYK%MFf dOJ1k�KgQ%â�`YTOK?NYâ�V9\9egâ[dWTWVWânç=Q%k@MWfh_�fl\&RgëÅìg^CQ<k@MWf:_�f
J1VWd¨k:f:V�K%b?J1`�Q%k@MWfh_�f ß�^ MOf;b%fhQ%TW`ÍK?Q+Q<MWânáSQ�K?MÙJLK+å8â1K?M�ê�e§R7æ�Kuà	ä8f;JlVWdRgëÅìg^�Q%k@MWfh_�fhQ�í�NYç1f7khâ�_ æ
äÙJ1b%J1åW`YfUb%f:Q<TW`YK%Q�K?âÎK?MWfÒeUâ	dOTWVWânç,J1VWd,khf:V�K?b%J1`&Q%k@MWfh_�fhQ ß

¨�Ø=×�{mx�Î2Ö ©��z[uVÎK?MONØQ�K?fhQ<K±äWb<â�åW`Yf:_Bá+fSk:â1VWQ%NYdWf:b�K%MWf�K?NY_�f�fhç�â1`ØTOK%NØâ�VÎâr\�J1V NYVWNYK%NPJ1`�dWNYQ%khâ�V�K?NØVsTWâ1TWQ
Q<K?JlK?fgâr\�J�vÙTWNYd=_�ânç	NYVWíÎNØV,â�äOä�â�Q<NYK%fUdWNØb<f:khK%NØâ�VOQ ß6^ MWfgNØV�K%NPJ1`�dÙJlK@J J1b<f

{�¹�� � � � | �ª� {7n ê õ¥�Bn ê õ��5y ê õH| NE\,Û � õ ê ñ��{7n ê õ¥��¿Êõ ê ñ���ô ê õH| NE\OÛ ö õ ê ñ ê^ MWNYQUäWb%â�åO`Øf:_ k:â1VWQ%NYQ<KUâr\�J`Øf \ K;Q<MWâ	k@X \6J�k:â1VsK?J1khK§JlVWd×Jb%NØí1MsK7Q%MWâ[k@X ß�^ MWfÎb<f:Q%TO`YK?QgJLK�¶ � õ ê ñJ1b<f§Q<MWânáSV=NYV3ë�NØí�TOb%f:Q:��J1VWd=ñ�\�â�b:��õ�õÚ_�f:Q<M=ä8â�NYVsK%Q ß
¨�Ø=×�{mx�Î2Ö9«þ�z[uVÎK?MONØQ�K?fhQ<K±äWb<â�åW`Yf:_Bá+fSk:â1VWQ%NYdWf:b�K%MWf�K?NY_�f�fhç�â1`ØTOK%NØâ�VÎâr\�J1V NYVWNYK%NPJ1`�dWNYQ%khâ�V�K?NØVsTWâ1TWQ
Q<K?JlK?fgâr\�J�vÙTWNYdCJlKSb<f:Q]K ßz^ MWfgNØV�K?NØJ1`¯dWJlK@J�J1b%f

{�¹>� � � � | �ª� {�ñ ê õ¥�@õ ê õ¥�Bnnõ ê õH| NE\,Û � õ ê ñ��{+n ê õ��@õ ê õ¥�@õ ê ñ?| NE\OÛ ö õ ê ñ ê^ MWNYQ»äWb<â�åW`Øfh_ NØV�ç�â�`Íç�fhQ»K?MWf~\�â�b%_�JlK?NYâ�V âr\.J1VjNYVsK%f:b<_�fhdWNPJlK%f�Q]K@JlK%f¨å8â�TWVWdOf:d å�à JCQ<MWâ[k@X á+J�ç�f
äWb<â�äÙJ1í�JLK?NØVOíCK?âFK%MWf�b%NYí�M�K J1VWd JCK%b?J1VOQ%â�VWNYk�b?Jlb%fJ\�JlkhK?NYâ�Vjá+Jnç1f,äWb%â�äWJ1í�JlK%NØVWí3K?âFK?MOf`ØfJ\ K ß�^ MWfvÙTWNYd¨NYV�K%MWf7NYVsK%f:b<_�fhdWNPJlK%fSQ<K@JLK?f._�ânç�fhQ�JlK+JÒ_�NØ`YdW`YàÒb%fh`PJlK%NYç[NØQ]K?NYk�Q%ä8f:f:dW{v¬ � õ ê ñ3� ß |�K%âÒK?MOf7b%NYí�M�K ßë�`Yâ�á2äÙJ1b<K%NØkh`Øf:QÒJ1khk:TW_ÚTO`PJlK%f�NYV J=dWfhVWQ%fQ<MWf:`Y`�å8f:MONØVWd K?MWf�Q<MWâ[k@X á+J�ç�f�khâ�_�äOb%f:Q<Q%NYVWíCK?MOf~vÙTWNYd
J1VWd3MWf:JlK?NYVWí�NÍK ßz^ MWffvÙTWNYd=NYQ�f d[K?b<f:_�f:`Yà,b<f:`ØJlK?NÍç	NYQ<K%NØk�\�b<â�_ K%MWf:b<_�â[dOà[VÙJ1_�NØkUä8â�NØV�KSâr\Åç[NØfhág\ åWT	K
â�VW`Íà3_�NY`ØdW`Íàb%fh`PJlK%NYç[NØQ]K?NØkgdOà[VÙJl_�NYk�J1`Y`Yà ß ë�NYí�TWb%fhQ;ð�JlVWd#p�Q%MOâ�áSQUK%MWfÚb%fhQ%TW`ÍK?QUJLKw¶ � õ ê ñ~\�â�bw��õ1õ
_�f:Q%M3ä8â�NØV�K?Q ß

¨�Ø=×�{mx�Î2Ö =� ^ MWf§NØV�K%NPJ1`�dÙJ1b%f§J1b<f
{�¹>� � � � | �P� {7n ê õ¥��¿Êõ ê ñ���ô ê õH| NE\,Û � õ ê ñ��{+n ê õ¥�@õ ê ñ���ô ê õH| NE\,Û ö õ ê ñ ê^ MWNYQ7äWb<â�åW`Øfh_"MÙJ1QUJ�Q%â�`YTOK?NYâ�VCkhâ�VWQ%NYQ<K%NØVWí�âr\'Kuá+âQ]K?b<â�VWí�b%J1b%f \�J1khK%NØâ�VWQÊJ1VWdFJ�K?b<NYç[NPJ1`&Q]K@JlK%NØâ�VÙJlb<à

k:â1VsK?J1khK;dWNØQ<k:â�V�K?NYVsTWNYKuà ß ë�NYí�TWb%fhQw�¨J1VWd#ò¨Q<MWânáSQ;K?MWf»Q%â�`YTOK?NYâ�V=äOb%â1ïÙ`Yf:Q7JlKw¶ � õ ê ñ ß iÝfÚTOQ%f���õ1õ
_�f:Q%M¨ä�â�NYV�K?Q+NYV¨K?MOf7Q%äWJlK?NØJ1`�dOâ�_¨JlNØV ß [uV¨K?MWfÊïÙí�TWb<f:Q+á�f;k�JlVQ%f:f;J»dWânáSV�á�J1b<d,ä�f:J1X�JlK+K%MWf;_�NØd	æ
dW`YfÎâr\+K%MWf k:â�V�K@JlkhKÒdWNØQ<k:â�V�K?NYVsTWNYKuà#NYV#K?MWf�eUâ	dWTOVWânç#Q%â�`YTOK?NYâ�V ßk^ MWNYQUKuà	ä8f�âr\+NYV�K@J1åWNY`ØNÍKuàCTWQ<TÙJ1`Y`Yà
MÙJ1äOä�fhVWQÊNYV�K?MWfÒeUâ	dOTWVWânçQ%k@MOf:_�f»J1QSdWNYQ%khTWQ%Q<f:dCNYVK?MWfgNØV�K%b%dWâ[dWTWk�K?NØâ1V ß

ô�ñ



¨�Ø=×�{mx�Î2Ö ®t� £ f:b<K%TWb%å8f:d=b%fh`PJlK%NYç[NØQ]K?NØkÊQ%MWâ[k@X�K?TOåWå�f`vÙâná
^ MWf,NØVONYK?NØJ1`±k:â�VOdWNYK%NØâ�VWQ Jlb%fQ%ä8f:khNYïÙfhd JlQq{�¹ Z � � Z � � Z | � {+n ê õ¥�@õ ê õ¥��n ê õH|�\�â1bÎõCÆôÛ Æ õ ê ñ×JlVWd{�¹ \ � � \ � � \ | � {�¹ \ �?õ ê õ��@õ ê n�|u\�â�b.õ ê ñ�Æ¼ÛÃÆûn ê õ ß �.f:b<f§K%MWfÒb<NØí�M�K.Q<K?JlK?f§NØQ.J�äWTWb<K%TWb%å8f:d=dWf:VOQ%NYKuàïÙfh`Ød�âr\&Q<NØVsTWQ<â�NØdÙJl`8á+J�ç�f1\ª¹ \ � õ ê n�ô�ñ�¿ õ ê õ?�Hp�ñÚQ%NYVO{�ñlõª{�Ûs¿ õ ê ñr|�| ß iÝf;b<TWV�K?MONØQ�K%f:Q]K�\�â�b�K%MWf���õ1õ
_�f:Q%M�ä�â1NØV�K?Q ß�^ MWf7khâ�_�äWTOK?fhd¨Q<â�`ØTOK%NØâ�VOQ±J1b%f.äW`ØâlK%K?fhd¨JLKu¶ � õ ê ñ ß�^ MWfÊb%fhQ%TW`ÍK?Q�J1b%f.Q%MWânáSV�NYV¨ëÅNØílæ
TWb<fknnõ ß ^	NYVWk:f;K%MWf;khâ�V�K?NØVsTWNÍKuà�fhé[TWJlK?NYâ�VNØV¨K%MWfgè'TW`Øfhb�f:ésTÙJLK?NØâ1VWQ�dWf:khâ�TWäW`Yf:Q�\�b<â�_ K%MWfUâ1K%MWf:b+Kuá�â
f:ésTÙJLK?NØâ1VWQ�\�â�bSK?MOfÒäWb<f:Q<Q%TWb<f J1VWd=ç1f:`Yâ	khNYKuà�\ K?MOf:b%f \�â�b%f§á+fÒdWâ�VWâlK7Q<f:f»K%MWf»f �¯fhkhK;â3\'ä�fhb<K%TWb%åÙJLK?NØâ1V
NØVK%MWfgäWb%fhQ%Q%TOb%f ß

¨�Ø=×�{mx�Î2Ö ¯=� ^ á�âm[uV�K?fhb?J1k�K?NYVWíZ�.fh`PJlK%NYç[NØQ]K?NØk7ê+`PJlQ<K�iÝJnç1f:Q
i�f§khâ�VWQ<NØdWfhb.MOf:b%fUK%MWfgNØV�K?fhb?J1k�K?NØâ1V3â3\ÅKuá�â�b<f:`ØJlK?NÍç	NYQ<K%NØk7åO`PJ1Q]K�á�J�ç�fhQ ßu^ MWfÒNYV�K?NPJl`¯dÙJlK?J J1b%f

{�¹>� � � � | � åæ ç {+n ê õ¥�@õ ê õ¥��nnõ1õ ê õ?| N \�õ � Û � õ ê nz�{+n ê õ��@õ ê õ¥�@õ ê õ�ðH| N \�õ ê n � Û � õ ê ò	�{+n ê õ��@õ ê õ¥��nnõ ê õH| N \�õ ê ò � Û � n ê õ ê^ MWfÚb<fJvÙfhkhK%NYç�fÎå8â�TWVOdÙJ1b<à=k:â1VWdWNYK%NØâ�VOQ;J1b<fÚJ1äWäO`ØNØfhdFJlK7å�âlK?M Û � õ ê õ�J1VWd Û � n ê õ ß�^ MWfÎb<f:Q<TW`YK%Q
J1b<f»í�NÍç�f:V#NYVFë�NYí�TWb<f~n?ns\�â�bÊK%MWfÚäÙJ1b]K?NYk:`Øf§dWfhVWQ%NÍKuà·¹Å\�ç�fh`Øâ[k:NÍKuà°¬ � �z ����� � J1VOdFäWb%fhQ%Q<TWb%f � ßw^ MWf
VsTW_Úå8f:bSâr\Å_�fhQ%M3ä�â1NØV�K?QSJ1b<fsp1õ�õ J1VWdK?MOf§â1TOK?äWT	K.K%NØ_�f;NØQ�¶ � õ ê p�ñ ß¨�Ø=×�{mx�Î2Ö ±=��²JÖ�Ðmx�×ìÏ�Õ�×ìÚcÕ�ÚcÑÃ{6×M
³T[uV�K%MWNØQ§f dOJ1_�äW`Yf á�f¨khâ�VWQ<NØdWfhb»J,Kuá+âlæqdWNØ_�f:VOQ%NØâ1VÙJ1`6�SNØfh_¨J1VOV�äWb<â�åW`Yf:_HNYVWQ%NYdWf¨J,Q%ésTÙJlb%f¨å8â�d âr\
Q%NYdWf:Q±`Yf:VWí1K%M�ô	\�áSNYK%M�b<fJvÙfhkhK%NØVWígá�Jl`Ø`ØQ ß [uVONYK?NØJ1`Ø`ÍàgK?MWf�ç�fh`Øâ[k:NÍK?NØfhQ'J1b<f:�:f:b<â ß�^ MWf.äWb<f:Q%Q<TWb%f.NØQ:n�õ§JlVWd
dWfhVWQ%NÍKuàÚNØQ>�UNØVWQ<NØdWf+J;Q%_�J1`Ø`[Q%ésTÙJlb%f�å8âCd»âr\8Q%NYdWf:Q�`Øf:VOí1K?M õ ß ñÊNYVÚK?MWf�khf:V�K?fhb'âr\ K?MWf+`PJ1b<í�f+å8â�d¯\�áSMONØ`Øf
äWb<f:Q%Q<TWb%f�J1VWd»dOf:VWQ<NYKuà§J1b<f�TWVONYKuàgf:`YQ%f�áSMWf:b<f ß�^ MWf�b%fhQ%TW`ÍK?QÅJ1b%f�Q%MWânáSVÎJLK,¶ � y ê õ.NYV»ëÅNØí�TWb<f:Qzn�ô	\2nCyO\
áSMWNY`Øf�JlKO¶ � nnô ê õSNØVÒë�NYí�TWb%fhQzn��7JlVWdmn�ñ ß [uV»J1`Ø`�K%MWf�b<f:Q<TW`YK%Q6á�f+MÙJ�ç1f+TWQ<f:d���õ1õph:��õ�õS_�fhQ%MÒä�â�NYV�K?Q ß
¨�Ø=×�{mx�Î2Ö ´Å�¡µÚÇtx�Õ�Ú,ÙOØ3Õ�Ò?ÑIx��`
�Ðmx�×ìÏ�Õ�×ìÚ;¨�Ø�×.{mx�Î�Ö;T²+â�VWQ<NØdWfhbUJ�Q<ésTÙJ1b%fÎdOâ�_¨JlNØV�j õ¥�@ô=l hcj õ¥��ô�l ß�^ MWfÚNYVWNYK%NPJ1`dÙJLK@J¨Jlb%fÚkhâ�VWQ<K?J1V�KUNØV3Kuá+âb<f:í�NYâ�VWQ.Q%fhä	æ
J1b%JlK?fhd#åsàFJ�k:NYb%k:`YfÚâr\±b%J1dWNØTOQUõ ß �k:f:V�K%f:b%fhdÝJLKZ{7n?�Bn�| ß [uVWQ<NØdWf»K%MWfÎk:NYb%kh`Øf»dOf:VWQ<NYKuà#NYQUñ ß õJ1VWd#K?MOf
äWb<f:Q%Q<TWb%fSNYQ�nnõ ß õÚ\�áSMWNØ`Yf+â�T	K?Q%NYdWf�K?MOf�dWf:VWQ<NYKuà»NØQ�n ß õUJ1VWd äWb<f:Q<Q%TWb<f.NYQ�f:ésTÙJl`OK?â§õ ß ñ ß�^ MOf�ç�f:`Yâ	khNYK%NØf:Q
J1b<f��:fhb%âfhç1f:b]à[áSMOf:b%f ßs^ MOfÎQ%â�`YTOK?NYâ�VCkhâ�VWQ%NÍK?Q;â3\�J¨k:NYb%k:TO`PJ1b.Q%MWâ[k@X=á+J�ç�f äWb<â�äÙJ1í�JLK?NØVOí¨â�TOKuá+J1b<dWQ\�b%â1_0K?MWf â�b<NØí�NYV9\.\�â�`Y`Øâná�f:d×å�à J3khNØb%khTW`PJlb;k:â�V�K?J1khKÒdWNØQ<k:â�V�K%NØVsTWNYKuàFäWb%â�äWJ1í�JlK%NØVWíNYV×K%MWf Q?J1_�f dWNÍæ
b%fhkhK%NØâ�V9\[J1VOd�Jgk:NØb<k:TW`ØJ1b'b?Jlb%fJ\�JlkhK?NYâ�VÎá�J�ç1f7K?b%Jnç1f:`Y`ØNØVOígK%âná�J1b<dWQ±K?MWf.â�b%NYí�NØV ß>^ MWfÊb%fhQ%TW`ÍK?Q�J1b�Q%MWânáSV
NØV3ë�NYí�TWb<f�nnð J1VWd=ë�NØí1TWb%fkn�p�\�â�b:��õ�õ�h ��õ�õÎ_�f:Q%M,ä8â�NØV�K%QÊJLK:¶ � õ ê � ß
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