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Ü�ÝaÞzÝdß2à%Ýaá'â8Ýaá%ã äLå�àaæWäzç_èêécè~ë�ìzß£ßêí�è~ëiá>ç_äLå�î�ïðÝdå�ñLí�ò�à_ã Ýaç�ìzë�å*óWÝaá%ã�è~ìzë¡ôöõz÷Xø�ã�ìdÞzÝ1å�ÝaÞzÝdßêäzù!Ýdå:á>ä�ñ!Ý,äcë Ý
äzú�á%ã�Ý�â�äcà>ávà%î�ïaïðÝdà%à%úRî�ßLá>äLäcß~àgúRäzçvá%ã Ý�ïðäcâ�ù�î á%ì�á%èêäcë�äzú�ÝaÞzäcßêÞWè~ë é�ézÝaäcâ�Ýaá>ç_èêÝdàdæiû�ã�è£ï_ã�ì�ù�ù!Ýdì�çvè~ë�â8ìzëií
ù�ç_ìzïðá%è£ïaìzß�ì�ù�ù�ß~è£ïaì�á%èêäcë�à1üRû�Ý1ç%ÝaúRÝaç�á%ã Ý�â�äcë�äzézç_ì�ù�ã�à�ñLíýò�à%ã Ýaç�ìzë�åýþ Ýdå ÿWèêû ô ��� ø�æ!óLÝaá%ã�è~ìzë ô����zø�æ�ìzë�å
á%ã Ý�ç%ÝaúRÝaç%Ýdë�ïðÝdà1á%ã Ýaç%Ýdè~ë úRäzç�ì�ù�ç%Ýdà>Ýdëwá%ì�á%èêäcë¿äzú�ÞXì�çNèêäcî�à�ì�ù�ù�ß~è£ïaì�á%èêäcë�à���	�Ü�ÝaÞzÝdß@à>Ýaá1â8Ýaá%ã äLå�à6å äýë äzá
äcë�ßêí�ßêÝdìzå*á>ä8Ý�
:ïaèêÝdëiá�ïðäcâ�ù�î á%ì�á%èêäcë�ìzß�à%ï_ã�Ýdâ�Ýdàaæ�ñ�î�á'ì�ç_Ý�ìzß~à>ä8ì�ñ�ß~Ý6á>ä�ã�ìzë�å�ß~Ý,á>äzù!äcßêäzécè£ïaìzß�ï_ã�ìzë�ézÝdà
à%î�ïNã ìzà�â�Ýaç%écè~ë é¿ìzë�å à>ù�ß£èêá>á%è~ë éýäzú,ïðäcë�ë Ýdïðá>Ýdå ïðäcâ�ù!äcë Ýdëwá%àaæ@û�ã�è~ï_ãJè~à�è~â�ù!äcà%à_èêñ�ßêÝ�û�è~á%ã ïaß~ìzà_à%è~ïaìzß
â�Ýaá%ã äWå�à�ñ�ìzà>Ýdå*äcëýïaî ç_ÞzÝ1ù�ì�ç_ìzâ�Ýaá>ÝaçNè�dì�á%èêäcë�à�	

óWè£ë�ïðÝ�ÝaÞzäcßêÞLè£ë é�ézÝaäcâ�Ýaá>ç_èêÝdà�ì�ç_è~à>Ý1è£ë*â8ìzëií�ù�ãwíLà_è~ïaìzß!ù�ç%äWïðÝdà%à>Ýdà�à_î�ï_ãýìzà�ézç%ä�û�á%ã äzç�ù�ã�ìzà%Ý6á>ç_ìzë��
à%èêá%è~äcë�àaægâ8ì�á>Ýaç_è~ìzß~à�à%ïaèêÝdë�ïðÝ�ã�ìzà�ñ!ÝaÝdëJì0â8ì��>äzç���Ýdß~å äzú�ì�ù�ù�ß~è~ïaì�á%è~äcë�à1úRäzç�ßêÝaÞzÝdßBà%Ýaá�â�Ýaá%ã�äLå�à7úRç%äcâ
á%ã Ý�ñ!Ýaécè~ë�ë�è£ë é�	���ÝdïðÝdëiá%ß~ízæ�ßêÝaÞzÝdß2à>Ýaá�â�Ýaá%ã äWå�à�ã�ì�ÞzÝ6ñ�ÝaÝdë�Ýdâ�ù�ßêä�ízÝdå*ìzß~à%ä�úRäzç�á%ã Ý6à>äcß~î�á%èêäcë�äzúFà%ã�ì�ù!Ý
äzù�á%è~â�è�dì�á%èêäcë0ù�ç%äzñ�ßêÝdâ�à�ìzë�å¿à%ã�ì�ù�Ý�ç%Ýdïðäcë�à%á>ç_î�ïðá%èêäcë ù�ç%äzñ�ßêÝdâ8àaæ!è�	öÝ�	êæ2è~ëwÞzÝaç_à>Ý�ù�ç%äzñ�ß~Ýdâ8àaæ�û�ã Ýaç%Ý�á%ã Ý
î�ë ÿWë ä�û�ë�è~àgà>äcâ�Ý�à%ã�ì�ù!Ý�äzç@ïaî ç%ÞzÝ�	��ã Ýaç%Ýdìzàvá%ã Ý�ïNã äcè~ïðÝ�äzú�á%ã Ý�ë äzç_â8ìzßWà>ù!ÝaÝdå�äzú!ìzë�ÝaÞzäcßêÞLè£ë é6ïaî ç%ÞzÝ
äzç'à%î ç%ú¶ìzïðÝ�è~àBå Ýaá>Ýaç_â8è~ë�Ýdå�ñwí8ì�ù�ãwíLà%è£ïaìzß�â�äWå Ýdß�è~ë�â8ì�á>Ýaç_è~ìzß~àBà%ïaèêÝdë�ïðÝzæLá%ã Ý,à%èêá%î�ì�á%èêäcë�è~à?å�è��Ýaç%Ýdëwá@úRäzç
à%ã�ì�ù!Ý'äzù�á%è~â�è�dì�á%èêäcë�ìzë�å�ç%Ýdïðäcë�à>á>ç_î�ïðá%èêäcë�æzû�ã Ýaç%Ý�äcë Ý�äzú�á%ã Ý'ñ�ìzà%è£ï��wî Ýdà%á%èêäcë�úÄäzçvá%ã�Ý�à>Ýaá%î ù�äzú!ì6ßêÝaÞzÝdß
à>Ýaá1â�Ýaá%ã�äLå¡è~à�ìzë ì�ù�ù�ç%äzù�ç_è£ì�á>Ý�ïNã äcè~ïðÝ�äzú�á%ã Ý�ÞzÝdßêäLïaè~á�í¿à%î�ï_ã¿á%ã�ì�á1ì*å Ýdïðç%Ýdìzà>Ý�è£ë à%äcâ�Ý�úRî�ë�ïðá%èêäcë�ìzß
ü¶ìzë�å�ù!äcà%à_èêñ�ßêí1ïðäcëwÞzÝaç%ézÝdë�ïðÝ,á>ä�ì6à>äcß~î�á%èêäcë�äzú�á%ã�Ý�äzù�á%è~â8è�dì�á%è~äcë�äzç?ç%Ýdïðäcë�à%á>ç_î�ïðá%èêäcë�ù�ç_äzñ�ßêÝdâ��Fïaìzë8ñ!Ý
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á%ã Ý�ï_ã äcè£ïðÝ7äzú@á%ã�Ý7ÞzÝdßêäWïaèêárí è~à,â�äzá%èêÞ�ì�á>Ýdå0ñLí ìzå���ã�äLï�ì�ù�ù�ç%äcìzïNã Ýdàaæ2ìzë�å0á%ã Ý�ù�ç%Ýdà>Ýdëwá%ì�á%èêäcë è~à�çNì�á%ã Ýaç
ù�ç%äzñ�ßêÝdâx��à>ù!Ýdïaè��ï�äzç�ç%Ýdà>á>ç_è£ïðá>Ýdå8á>ä7ì7à%â8ìzß~ß�ïaß~ìzà%à@äzú2ù�ç%äzñ�ßêÝdâ8à(	�y�ã�Ý�ìzè~âÉäzú!á%ã�è£à@ù�ì�ù!Ýaç?è~à?á>ä7â8ì�ÿzÝ�ì��ç_à%á@à>á>Ýaù�äcë�á%ã�Ý�û�ì�í�á>ä�û'ì�ç_å�à�ì1î�ë�è��Ýdå7á%ã�Ýaäzç%í�äzú!ß~ÝaÞzÝdß�à>Ýaá?â�Ýaá%ã�äLå�à@úÄäzç�è~ëiÞzÝaçNà>Ý�ù�ç%äzñ�ß~Ýdâ8àaæzû�ã�è£ï_ã
ìzß~à>ä¡è~ëwÞzäcßêÞzÝdà8ì¡ïaß~Ýdì�ç�úRî�ë�ïðá%èêäcë�ìzß'ìzë�ìzßêíLá%è~ï�ñ�ìzï%ÿLézç%äcî�ë�å úÄäzç�á%ã Ýýïðäcë�à>á>ç_î�ïðá%èêäcë äzú,à%î�ïNã â�Ýaá%ã äWå�à�	y�ã Ýýâ�ìzè~ë�â�äzá%èêÞ�ì�á%èêäcë úRäzç8á%ã�è£à8à>á>Ýaù è~à8á>ä)ïaì�ç%ç%í ä�ÞzÝaç�á>Ýdï_ã�ë�èz�Lî Ýdà8î�à>Ýdå úRäzç�Þ�ì�ç_è~ì�á%è~äcë�ìzß�â�äWå Ýdß~à
è~ëJâ8ì�á>Ýaç_è~ìzß£à7à%ïaè~Ýdë�ïðÝzæ@û�ã Ýaç_Ý�á%ã Ý�à>ù!ÝaÝdå è~à7å�Ý���ë ÝdåJìzà�ì0ézç_ìzå�è~Ýdëiá�{�ä�û�úRäzç�ì ïðäzç_ç%Ýdà>ù!äcë�å�è~ë�éýÝdë��
Ýaç%ézí0úRî�ë�ïðá%èêäcë�ìzß�æ�á>ä�á%ã Ýx��Ýdß~å0äzúBà%ã�ì�ù!Ý�äzù�á%è~â8èz�dì�á%èêäcë¿ìzë�å¿à%ã�ì�ù!Ý�ç%Ýdïðäcë�à>á>ç_î�ïðá%èêäcë�æ2á%ãwî�à,ù�ç_ä�ÞWè~å�è~ë é
ì�úRç_ìzâ�Ýaû�äzç%ÿ�úÄäzç�á%ã�Ý�ïðäcë�à>á>ç_î�ïðá%èêäcë*äzúgßêÝaÞzÝdß.à>Ýaá�â8Ýaá%ã äLå�à�úÄäzç�á%ã Ýdà>Ý1ù�ç_äzñ�ßêÝdâ ïaß~ìzà%à%Ýdà�	

óWè£ë�ïðÝ?â�äcà>áGì�á>á>Ýdëiá%è~äcë�è£ë6á%ã�è~à.ù�ì�ù!Ýaç.è~à�ù�ìzè~å1á>ä,ì�úRç_ìzâ�Ýaû�äzç%ÿ6úÄäzçgïðäcë�à>á>çNî�ïðá%è~ë é�ß~ÝaÞzÝdßià>Ýaágâ�Ýaá%ã äWå�à
úRäzç7è~ëwÞzÝaç_à>Ý8ù�ç%äzñ�ßêÝdâ8àdæ2ûBÝ�à%ã�ìzß~ßvë äzá�ñ�Ý:ïðäcë�ïðÝaç_ë Ýdå)û�èêá%ã¿äzá%ã Ýaç�è~â�ù!äzç%á%ìzëwá1è~à%à%î�Ýdà6è~ë¡á%ã Ý�ïðäcëwá>Ý#"Wá
äzúgßêÝaÞzÝdß�à>Ýaá�â�Ýaá%ã�äLå�àdæ û�ã�è~ïNã�ûBÝ6äcë�ß~í:â�Ýdëwá%èêäcëýà%ã�äzç%á%ßêí:è£ë:á%ã�Ý1úÄäcß£ßêä�û�è£ë é�	Q|}��çNà>á�è~â�ù!äzç%á%ìzëwá'è£à%à%î Ý
úRäzç�è~ß~ß~��ù!äcà>Ýdå0ù�ç%äzñ�ßêÝdâ8à�è~à�á%ã Ýdèêç6ç_Ýaécî�ß~ì�ç_è�dì�á%è~äcë2æ2û�ã�è~ïNã¿è~à6î�à%î�ìzß£ßêíýç%Ýdìzß~èz�aÝdå¿ñwí¿ìzå�å�è~ë�é�ìzå�å�èêá%èêäcë�ìzß
à>á%ì�ñ�è£ß~è�dè~ë é6á>ÝaçNâ8à?á>ä7á%ã Ý,äzñ���Ýdïðá%è~ÞzÝ�ü¶à%î�ï_ã�ìzà?ù!Ýaç_è~â8Ýaá>ÝaçL�Gäzç�ñwí8ìzë�ì�ù�ù�ç%äzù�ç_è~ì�á>Ý�á>ÝaçNâ8è~ë�ì�á%èêäcë8äzú�á%ã Ý
èêá>Ýaç_ì�á%è~äcë8å Ýaù!Ýdë�å Ýdëwáväcë8á%ã Ý�å�ì�á%ì�ë äcè£à>Ý�	�|,ë äzá%ã Ýaç�è~â�ù!äzç%á%ìzëwávù�ç%äzñ�ß~ÝdâÉè~àvá%ã Ý�ïðäcî ù�ß~è~ë�é,äzú2ßêÝaÞzÝdß�à>Ýaá
â�Ýaá%ã äWå�à,ìzë�å0Ýdß~ß~èêù�á%è£ï6ù�ì�ç%á%è~ìzßFå�è~�!Ýaç%Ýdëwá%è~ìzß.Ý(�Lî�ì�á%èêäcë�à�ì�ç_è£à%è~ë é�è£ë0â�äcà%á�äzú@á%ã�Ý7ù�ç_äzñ�ßêÝdâ8à�ù�ç%Ýdà>Ýdëwá>Ýdå
ã Ýaç%ÝzægúRç%äcâ ìzëJìzë�ìzßêíLá%è~ïaìzßBìzà�û�Ýdß~ß?ìzà7úRç%äcâ ì0ïðäcâ�ù�î á%ì�á%è~äcë�ìzß?ù!äcè~ëwá1äzú�ÞWèêÝaûq	���äzá%ã è~ë)â8ì�á>ÝaçNè~ìzß~à
à%ïaèêÝdë�ïðÝ8ìzë�å è~ë¡è~ëwÞzÝaç_à>Ý�ù�ç%äzñ�ßêÝdâ8àdæ�à%î�ï_ã)ìýïðäcî ù�ß~è£ë é�î�à%î�ìzß~ßêí äLïaïaî çNà1è~ë¿á�û�ä0å�èêç%Ýdïðá%èêäcë�à(�,á%ã�Ý8ßêÝaÞzÝdß
à>Ýaá�ÝaÞzäcß~î á%èêäcë è~à�è~ë�{�î Ýdë�ïðÝdå¡ñwí¡á%ã�Ý:à>äcß~î�á%èêäcë äzú�ìzëJî�ë�å ÝaçNßêíLè£ë é*à>á%ì�á>Ý:Ý(�Lî�ì�á%èêäcë ÞWè~ì ì0úRî�ë�ïðá%èêäcë�ìzß
å Ýaù!Ýdë�å Ýdë�ïðÝ�è~ë�á%ã Ý�ë äzçNâ8ìzß�à>ù!ÝaÝdå8ìzë�å�ÞLè£ïðÝ�ÞzÝaç_à%ì�è£ë�{�î Ýdë�ïðÝdàgá%ã�Ý�à>á%ì�á>Ý�Ý(�Lî�ì�á%èêäcë�ÞLè£ì6á%ã ÝH�aÝaç%ä7ßêÝaÞzÝdß
à>Ýaá6äcë û�ã�è£ï_ã á%ã Ý�Ý(�wî�ì�á%èêäcë¡ã�ìzà�á>ä�ñ!Ý�à%äcßêÞzÝdå2æ2ç%Ýdà>ù!Ýdïðá%èêÞzÝdß~íýäcë¿û�ã äcà>Ý�ñ!äcî�ë�å�ì�ç%íýà>äcâ�Ýn��èêç_è~ïNã�ßêÝaá
äzçw��Ýdî�â8ìzë�ë ïðäcë�å�èêá%èêäcë�à�ì�ç%Ý1ù!äcà>Ýdå�	

þ äzç@ïðäcëwÞzÝdë�èêÝdë�ïðÝzæzûBÝ'û�è~ß£ßzç%Ýdà>á>ç_è£ïðá.äcî çvì�á>á>Ýdëwá%èêäcë�á>ä,á%ã�Ý�ïaìzà>ÝH��������è~ë�á%ã Ý�úÄäcß~ß~ä�û�è~ë�é æXà%è£ë�ïðÝ?úRäzç��������á%ã Ý�ù�ç%äzñ�ß~Ýdâ8à�äzúBà%ã�ì�ù!Ý7äzù�á%è~â8è�dì�á%èêäcë ìzë�å ç%Ýdïðäcë�à%á>ç_î�ïðá%èêäcë ç%Ýdå�î�ïðÝ7á>äu��ë�è~á>Ý7å�è~â8Ýdë�à%èêäcë�ìzß
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Exact Solution and Reconstruction at t=9.76738
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Exact Solution and Reconstruction at t=97.2224
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Exact Solution and Reconstruction at t=192.67
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Exact Solution and Reconstruction at t=294.328
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Exact Solution and Reconstruction at t=433.314

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

x

y

Exact Solution and Reconstruction at t=656.512
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ìzå�å�è~á%èêäcë�ìzß!Ýaç%ç%äzç,è~ë�á>Ýaç_â8à�äzú õ è~ëwá>ç%äWå�î�ïðÝdå*ñLí�á%ã Ý1ç%Ýdß£ì9"Wì�á%èêäcë�æ�ñ�î á�û�è~á%ãýìzë ì�ù�ù�ç%äzù�ç_è~ì�á>Ý6ç_Ýdß~ì�á%èêäcë
ñ!Ýaá�û�ÝaÝdë õ ìzë�å¡á%ã Ý8å�è£à%ïðç%Ýaá%è�dì�á%èêäcë»��ë Ýdë Ýdà%àaæ.ézäwäWå¡ç%Ýdà%î�ßêá%à6ïaìzë¡ñ!Ý8ìzï_ã�è~ÝaÞzÝdå¾ü¶ïðú$	0ôJ' � ø@úRäzç1úRî�ç%á%ã Ýaç
å Ýaá%ìzè~ß£à���	�| à>Ýdïðäcë�å¡ìzå�ÞXìzëwá%ì�ézÝ:è~à�á%ã�ì�á6á%ã Ý8à%ã�ì�ù!Ý�å Ýaç_èêÞ�ì�á%èêÞzÝ�äzú?á%ã�Ý�ù�ç%äzñ�ßêÝdâ û�è~á%ã¿ç%Ýdß~ì9" ì�á%èêäcë¡è~à
ë äzá�ìzë è£ëiá>Ýaç%ú¶ìzïðÝ�ù�ç%äzñ�ß~Ýdâ ìzà�úÄäzç�å�è~à_ïðäcëiá%è~ëLî äcî�à7à>äcî ç_ïðÝzævñ�î á7ì�écìzè~ëJìzëJÝdß~ß~èêù�á%è~ï�ù�ç%äzñ�ß~Ýdâ	û�èêá%ãJì
à>äcî çNïðÝ�å Ýaù!Ýdë�å Ýdëwá'äcëØè&	!y�ã Ý6û�Ýdì�ÿ�úÄäzç_â�î�ß~ì�á%è~äcë�äzúGá%ã�è~à�å Ýaç_èêÞ�ì�á%èêÞzÝ1è~à'écè~ÞzÝdëýñLí

< b ×cÌ : Ç × < ±R� < b Ü :Á ü>è.�U� ×éè�� < �¥Ð Ç ü/,�	@)¥�
 �úvûBÝ�î�à>Ý�ì�écìzè~ë á%ã Ý�ìzå9��äcè£ëiá,à>äcß~î á%èêäcëyÌ Y ü¶å Ý���ë Ýdå0ìzà�ì�ñ�ä�ÞzÝ��,ìzë�å ì�ù�ù�ßêí�á%ã Ý�ïðäcì�ç%Ýdì�úRäzç_â7î�ß~ìWæ�û�Ý
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Exact Solution and Reconstruction at t=0.100529
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Exact Solution and Reconstruction at t=5.55088
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Exact Solution and Reconstruction at t=10.2904
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Exact Solution and Reconstruction at t=15.0186
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Exact Solution and Reconstruction at t=26.1131
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Exact Solution and Reconstruction at t=39.3033

þgèêécî ç%Ýw)T�Q��Ýdïðäcë�à>á>ç_î�ïðá%è~äcë�à@û�è~á%ã�á%ã ÝÒ�0î�ß~ß~è~ë�à2��óLÝaÿzÝaç%ÿ�ì {�ä�û�ì�á?èêá>Ýaç_ì�á%èêäcë�à§)zõLæ õ � æ���õLæ.% ��� æ-%()zõ7ìzë�å%dõ � 	
äzñ�á%ìzè~ëýá%ã�ì�á ��5�¥õ ±R� <Pb Ü`:Á ü>è-�U� ×�è3� ��Ì Y �¥Ðu±�� <6Â Ü`:Á ü ë � <=Ã �'Ä`ÅIÆ^Ç b ��Ì Y �¥ª � � ë ú ü/,�	@�¥�
úRç%äcâ û�ã�è£ï_ã�û�Ý1äzñ�á%ìzè~ë*á%ã�Ý6ÞzÝdßêäLïaè~á%èêÝdà�úRäzç�á%ã Ý�å�è��Ýaç%Ýdëwá�ë äzç_â�à�	

þ äzç�ì©��ç_à>á�ëLî�â�Ýaç_è£ïaìzß2á>Ýdà>áaæ�ûBÝ�è~ëiÞzÝdà%á%èêécì�á>Ý7á%ã�Ý�ù�ç%äzñ�ßêÝdâ è~ë)K ±ÉüC��% ú %7� � û�è~á%ãýã äcâ�äzézÝdë Ýaäcî�à��èêç_è~ïNã�ßêÝaá�ñ!äcî�ë�å�ì�ç%í�ïðäcë�å�èêá%èêäcë�à�äcë � KÉìzë�å0ì8å�è~à%á>ç_èêñ�î á>Ýdå*â8Ýdìzà%î ç%Ýdâ�Ýdëwá�äzúvá%ã�Ý�à>á%ì�á>Ý/Ì äcë)Ï ±
üC�q% ú %7�H÷ ü � Ç % ú %7��	Hy�ã Ý6Ý#" ìzïðá�à>äcß~î á%èêäcë�äzúgá%ã Ý7è~ëiÞzÝaçNà>Ý1ù�ç%äzñ�ßêÝdâ è~à�á%ã�Ý�î�ë�èêäcë�äzúgárûBä�à%â8ìzß~ß�ïaè~ç_ïaßêÝdà
ü¶à%ã ä�û�ë�è~ë7ñ�ß~î Ý�è~ë�á%ã Ý'ù�è~ïðá%î ç_Ýdà.ñ!Ýdßêä�û �Fìzë�å�á%ã Ý�è~ë�èêá%è~ìzßwà%ã�ì�ù!Ý�úÄäzçgá%ã Ý�ßêÝaÞzÝdß à>ÝaágÝaÞzäcß~î�á%èêäcë�è~àgì,à_è~ë écßêÝ
ß~ì�ç%ézÝ�ïaèêç_ïaß~Ý�	C��ì�á%ì*ì�ç%Ý�ézÝdë ÝaçNì�á>Ýdå¡è~ë0ì�à>íWëwá%ã Ýaá%è~ï7û�ì�í ñLí à>äcßêÞWè~ë é:á%ã Ý�å�èêç%Ýdïðá�ù�ç%äzñ�ßêÝdâ äcë¿ì���ë Ýaç
ézç_è~å�ìzë�å�è~ëwá>Ýaç%ù!äcß~ì�á%èêäcë:á>ä�ì���"WÝdå�â�Ýdìzà%î ç_Ýdâ�Ýdëiá'ézç_è£å:è~ë:á%ã Ý6à>ÝaáhÏ 	! �ë�ìzå�å�èêá%è~äcë2æwã�è~écã���úÄç_Ý(�wî Ýdë�ïðí
ë äcè~à%Ý7äzú�ì�ç%äcî�ë�å¡õ6È è~à�ìzå�å Ýdå á>ä*á%ã Ý�Ý#"Wìzïðá7à>äcß~î á%èêäcë0ñ!ÝaúÄäzç_Ý�è~ëwá>Ýaç%ù!äcß~ì�á%èêäcë è~ë äzç_å Ýaç�á>ä*ìdÞzäcè£å¡à>ä��
ïaìzß~ßêÝdå¡ó4ñ*ì�ë�Ê�í�ëxò¥Ê�ó ¡ ëLí�ü¶è�	öÝ�	êæ!å�ì�á%ì�ìzë�å ë äcè~à%Ý�ézÝdë Ýaç_ì�á%è~äcë0ìzë�å0à>äcß~î á%è~äcë*äzúvá%ã Ý�è~ëwÞzÝaç_à>Ý7ù�ç%äzñ�ß~Ýdâ äcë
á%ã Ý�à_ìzâ�Ý6ézç_è~å+��	�¡Ý8å�è£à%ïðç%Ýaá%è�aÝ�á%ã Ý�ßêÝaÞzÝdßgà>Ýaá6â�Ýaá%ã äWå0äcë¡ì:ç%Ýaécî�ß£ì�ç,ézçNè~å äzú %()�'�÷£%()�':ù!äcè~ëwá%àaæ!û�èêá%ã0á%è~â�Ý�à>á>Ýaù
úRäzç�ìzëýè~ëwá>Ýaç%Þ�ìzß?ü/õ ú õ � ÐxõD�'ïNã äcà>Ýdëýá>ä�ç%Ýdà>ù!Ýdïðá�á%ã Ý/Ü'þgÜ ��ïðäcë�å�èêá%èêäcë�úRäzç�à>á%ì�ñ�è~ß~èêárízæ�è�	öÝ�	êæ

ÐxõLà_î ùÔ � ��ü/Ð ú õD�U�X± � Ç ÷èÐxÐ ú ü/,�	J,À�
û�ã Ýaç_Ý/ÐxÐ¡è~à�á%ã Ý���ë Ýdë Ýdà%à�äzú@á%ã Ý�à>ù�ì�á%è~ìzßGå�è~à_ïðç%Ýaá%è�dì�á%èêäcë�	�óWè~ë�ïðÝ7á%ã Ý�á%è~â8Ý�è~à�ì�ç%á%è��ïaè£ìzß.è~ë0äcî ç�ïaìzà>Ý
ìzë�åJå Ýaù!Ýdë�å�à�äcë)á%ã Ý�à%ïaìzß~è£ë é äzú�á%ã�Ý:ÞzÝdßêäWïaèêá%èêÝdàdæGû�Ý�ïðäcâ�ù�ì�ç%Ý�á%ã Ý�â�Ýaá%ã äWå�à�û�èêá%ã)ç_Ýdà>ù!Ýdïðá�á>ä¿á%ã Ý
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Exact Solution and Reconstruction at t=12.8892
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Exact Solution and Reconstruction at t=63.812
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Exact Solution and Reconstruction at t=149.373
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Exact Solution and Reconstruction at t=201.295
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Exact Solution and Reconstruction at t=259.964
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Exact Solution and Reconstruction at t=307.448

þgèêécî ç%Ýu�T�©��Ýdïðäcë�à%á>ç_î�ïðá%èêäcë�à�û�è~á%ã á%ã ÝýóLá>Ýaú¶ìzë���á�íLù!Ý�{�ä�û ì�á�èêá>ÝaçNì�á%èêäcë�àx)zõLæ?õ � æ§��õLæw% ��� æw%()zõ ìzë�å%dõ � 	
ëLî�â�ñ!Ýaç@äzú!á%è~â8Ý�à>á>Ýaù�à�üRû�ã�è~ïNã8ïaìzë:ñ�Ý�è£ëiá>Ýaç%ù�ç%Ýaá>Ýdå�ìzàBëwî�â7ñ!Ýaç@äzú�èêá>Ýaç_ì�á%è~äcë�à��gìzë�å�ë äzá?û�è~á%ã�ç%Ýdà>ù!Ýdïðá
á>ä�á%ã Ý7Þ�ìzß~î Ý7äzúvá%ã Ý�á%è~â�Ý�Þ�ì�ç_è~ì�ñ�ßêÝ�	H�¡Ý�ù�ßêäzá�á%ã Ý�ÝaÞzäcßêÞWè~ë é�à%ã�ì�ù!Ý7ì�á,Ýdìzï_ã )zõM��á%ã0á%è£â�Ý7à>á>Ýaù úRç%äcâ)zõ�á>äÞ%dõ � è~ë*þgèêécî ç%Ýdà�%L�i�T	

þgèêécî ç_Ý»%*à_ã ä�û�à�á%ã�Ý�ÝaÞzäcß£î á%èêäcë ìzïaïðäzç_å�è£ë é¿á>ä óWìzëiá>äcà_ìMx à8â�Ýaá%ã äWåoüRÞzÝdßêäWïaèêá�í ë äzç_â è~ë�I � ü;Û��_�Næ
þgèêécî ç%ÝÄ))ìzïaïðäzç_å�è~ë é)á>äJá%ã Ý»� î�ß£ß~è~ë�à2��óWÝaÿzÝaç%ÿXì»{�ä�û üRÞzÝdßêäLïaè~á�í�ë äzç_â&è~ë�Ü � _� ü;Û��_�Næ�ìzë�å þgèêécî ç_ÝÄ�
ìzïaïðäzç_å�è£ë é�á>ä8á%ã Ý7óLá>Ýaú¶ìzë���áríwù!ÝÚ{�ä�û üRÞzÝdßêäWïaèêá�í*ë äzç_â è~ëuÜ _� ü;Û��_��	?þ ç%äcâ ì�ïðäcâ�ù�ì�ç_è~à%äcë�äzúFá%ã Ý�ù�ßêäzá%à
äcë Ý�äzñ�à>Ýaç%ÞzÝdà7á%ã�ì�á�á%ã Ý�ûBÝdì�ÿzÝdà>á�ù!äcà%à%è~ñ�ßêÝ8ë äzç_â úÄäzç�á%ã�è~à�ù�ç%äzñ�ß~Ýdâ*æGë�ìzâ�Ýdßêí¡á%ã Ýu� î�ß£ß~è~ë�à2��óWÝaÿzÝaç%ÿXì{�ä�û1æFíWèêÝdß~å�à�á%ã Ý�ú¶ìzà>á>Ýdà>á�ïðäcëiÞzÝaç%ézÝdë�ïðÝ�á>ä�û�ì�çNå�à�á%ã�Ý8Ý#"Wìzïðá�à>äcß~î�á%èêäcë�	:þ�äzç7á%ã Ý:à>á%ìzë�å�ì�ç_å ì�ù�ù�ç%äcìzïNã
è~ë þGè~écî ç%ÝÞ%�äcë Ý�äzñ�à%Ýaç%ÞzÝdå ïðäcëiÞzÝaç%ézÝdë�ïðÝ�á>ä ì0à%äcß~î á%èêäcë¡äzú�á%ã�Ý:à%ìzâ�Ýu�Lî�ìzß~èêárí¿ìzà7úRäzç7á%ã Ýu� î�ß~ß~è~ë�à_�
óLÝaÿzÝaç%ÿ�ì©{�ä�û1æ�û�ã�è~ßêÝ�á%ã Ý�óLá>Ýaú¶ìzë���á�íLù!Ý�{�ä�û à%ã ä�û�ë è£ëýþgèêécî ç%ÝÙ��å äLÝdà�ë äzá�à%ù�ß~èêá�á%ã Ý7å äcâ8ìzè~ë*û�èêá%ã�è~ë
á%ã Ý���çNà>á�%dõ � á%è~â�Ý*à>á>Ýaù�à�	¾ò�î ç8ëLî�â�Ýaç_è£ïaìzßBÝ#"Wù!Ýaç_è~â�Ýdëwá%à�à%ã ä�ûBÝdå�á%ã�ì�á8á%ã�è~à�à%ù�ß~èêá>á%è~ë�é äWïaïaî ç_à�úRäzç
á%ã ÝýóLá>Ýaú¶ìzë���á�íLù!Ý�{�ä�û ì�úRá>Ýaç8â�äzç%Ý:á%ã�ìzë®)zõ � á%è~â�Ý:à%á>Ýaù�à7ìzë�å ì à%è~â8è£ß~ì�ç�ïðäcëwÞzÝaç%ézÝdë�ïðÝ*ñ!Ýdã�ìdÞWèêäzç�è~à
äzñ�á%ìzè~ë�Ýdåýì�úÄá>Ýaç_û�ì�ç_å�à�	!| �wî�ìzëiá%èêá%ì�á%è~ÞzÝ�ïðäcâ�ù�ì�ç_è£à>äcë*ñ!Ýaá�û�ÝaÝdëýá%ã Ý�á%ã ç%ÝaÝ�å�è��Ýaç%Ýdëwá�{�ä�û�à�è~à�écè~ÞzÝdëýè~ë
þgèêécî ç%Ýn, æFû�ã Ýaç%Ý�á%ã Ý�ÝaÞzäcß~î á%èêäcë¿äzú'á%ã Ý�ç%Ýdà_è~å�î�ìzß~à�ü¶ßêÝaúRá��,ìzë�å¡äzú�á%ã ÝNIH�_��Ýaç%ç%äzç:ü¶ßêÝaúRáaæ.à>á%ì�ç_á%è~ë é*úRç%äcâ
èêá>Ýaç_ì�á>ÝÞ) � ��ñ�ÝaárûBÝaÝdë�á%ã Ý*Ý#"Wìzïðá:à>äcß~î á%èêäcë ìzë�å á%ã�Ý�ÝaÞzäcß~ÞLè~ë�é à%ã�ì�ù!Ý¿ü¶è>	öÝ�	êæBá%ã Ý�Ýaç%ç_äzç8ñ!Ýaá�û�ÝaÝdë á%ã Ý
ïðäzç%ç%Ýdà%ù�äcë�å�è~ë é�è£ë�å�è~ïaì�á>äzç,úRî�ë�ïðá%èêäcë�à,è~ë0á%ã Ý�ë äzç_â äzú9I � ü%Kq�_��ì�ç%Ý�ù�ß~äzá>á>Ýdå�	�ò�ë Ý�äzñ�à>Ýaç%ÞzÝdà�á%ã�ì�á�úRäzç
à>á>ç%äcë�ézÝaçGë äzçNâ8àaæXá%ã Ý?ÝaÞzäcß~î�á%èêäcë�è~à.úRìzà%á>ÝaçGè~ë1á%ã ÝBè~ë�èêá%è~ìzßzà>á%ì�ézÝzæcñ!ÝaúRäzç%Ý?ìzß~ßiá%ã ç%ÝaÝ�â�Ýaá%ã äWå�à.à>á%ì�écë�ì�á>ÝBúRäzç
à>äcâ�Ý'á%è~â8Ý�	�y�ã�è~àFà%á%ì�écë�ì�á%èêäcë�ì�ç%ç_è£à>ÝdàGñ�ÝaúRäzç%Ý�á%ã Ý�à%ã�ì�ù!Ý'à>ù�ß~èêá%àGè~ëwá>ä�árûBä1ïðäcë�ë Ýdïðá>Ýdå8ïðäcâ�ù!äcë Ýdëwá%àvìzë�å
è~àvù!äcà%à_èêñ�ßêí�å�î Ý�á>ä�à%è£ë écî�ß~ì�ç_è~á%èêÝdàgè~ë�á%ã Ý�ÞzÝdß~äLïaèêárí8ë ÝaÝdå Ýdå�úÄäzçBá%ã�è~àvà>ù�ß£èêá>á%è~ë é�	�y�ã Ý�ù!Ýaç_èêäWå�ä�ÞzÝaç�û�ã�è£ï_ã
á%ã Ý�â�Ýaá%ã äWå�à7à%á%ì�écë�ì�á>Ý*è~à�à%ã�äzç%á>Ýaç7úRäzç�ûBÝdì�ÿzÝaç�ë äzçNâ8àaævà>ä á%ã�ì�á7á%ã Ýu� î�ß~ß~è~ë�à_��óLÝaÿzÝaç%ÿ�ì�{�ä�ûÆ��ë�ìzß£ßêí
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Evolution of the Residual, δ=5%
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