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zi{}|i{�Í Î5Ï��ã� �r¡R�2�G¢ô�¿�ÇB½,Ä Ó ÁW½VÃ�ÄÈÂ Ó ÇÈÄZ¼�À�½lÃ)ÁW½[½VÃP¼pÀrÄZÆ�Å�ÁLÇ�ÁLË9Ë�ÄÈÎM¼GÀ�ÁÜ½�½VÃP¼7Ër¼�ÉÊ¼�ÄZÎM¼WËWú5À�ÁLÅP½,¼WÅ)Å�Á ÎPÄIÁ�ÂâÌ�Ër¼7½VÃ�ÁLÅÌGÅ�¼ Ó ÁW½VÃ2Õh�V½[Ä+À[Â%Á�ÄÈÅ)ÇZÒ/ÉWÁÊ¿YÀr¼GÐ´àPÒ�Ër¼&ÐÞ¼�ÉÊ½,ÄÈÅPÆpÀ,¿)Ë#ÑãÁ�ÉÊ¼GÀ[Å�¼GÁ�Ë[à�Ò!½lÃ�¼7Ër¼ÜÉÊ¼�ÄÈÎM¼WË^?�à)¿P½%ÁGÉwDÉKÌ�Ë�ÐPÄÈÅPÆ!½,ÌYZÒÑ;Ì�¿PÅPÆ!¼W½âÁLÇVÕª?3ð(7 �P= \UË9¼&ÐY¼�ÉÊ½,ÄZÌ�ÅYÀ�ÅP¼GÁLË�½VÃ�¼EÀ9ÁÜ½,¼WÇZÇÈÄZ½#¼âÂ%Á�Ò�À#ÃPÌ�Íy¿ Ó ½,ÌMÌ)Õ��V½Ä+À�ÁLÇZÂ%ÌPÀ#½ÏÄÈÂ Ó ÌPÀ�ÀrÄZà�ÇZ¼%½,Ì©Â%ÌPÐM¼WÇ3Â[¿)ÇC½,Ä Ó ÁÜ½lÃ!àY¼�ÉWÁÊ¿YÀr¼7ÄZ½%ÐM¼ Ó ¼WÅ�Ð)À�Ì�Ån½VÃ�¼EÎM¼WËrÒ/ÎGÁLË�ÄíÁÜàPÇÈ¼ÆG¼WÌ�Â�¼W½9Ë�ÄIÉWÁ�Ç�ÀrÄÈ½,¿YÁW½,ÄÈÌ�ÅîÕ0tþÌ�ÍF¼WÎM¼WË�¿YÀrÄÈÅPÆEÁ%À Ó ¼�ÉÊÄíÁLÇ;ÉKÌ�Â�à�ÄÈÅ�ÁÜ½,ÄZÌ�Å�Ì�Ñ�^ ( ÁLÅ�Ð.^ � ÉÊÌPÐM¼%Á�Å)ÐÉ¾ÁLËrË�ÄZ¼WË Ó Ã�Á�Àr¼[Â�¼GÁ�À,¿)Ër¼WÂ[¼¾Å�½9À&?PÂ[¿)ÇC½,Ä Ó ÁW½VÃ7¼*ó1¼�ÉÊ½9À�ÂâÁLÒ7àY¼[¼�À,½,ÄÈÂâÁÜ½,¼GÐ%àY¼�ÉWÁÊ¿YÀr¼�Á�ÇÈÇ�à)ÄIÁGÀr¼GÀÂ�¼WÅP½,ÄÈÌ�ÅP¼GÐ�ÄÈÅ Ó Ër¼WÎPÄÈÌG¿YÀ�Àr¼�ÉK½#ÄZÌ�ÅYÀ Ø Í3ÄÈ½VÃ!¼9ò)ÉÊ¼ Ó ½,ÄÈÌ�Å/ÌLÑ:ÄÈÌGÅ)ÌPÀ Ó Ã�¼WË�ÄíÉ>Ë9¼ÊÑlË�Á�ÉK½#ÄZÌ�ÅÝÁLÅ�Ð©Â[¿)ÇÓD½,Ä Ó ÁW½VÃ0ÙYÄÈÅ�ÐY¿)¼WÅYÉK¼ÉKÌPÐ'¼iÁLÅ�Ð�É¾ÁLËrË�ÄZ¼WË Ó Ã�Á�Àr¼GÀ2à�Ò�½lÃ�¼FÀrÁ�ÂN¼ñÁLÂ%ÌG¿�ÅP½WÕ�ÖÃP¼FÐ�ÄCó1¼WË9¼WÅYÉÊ¼;àY¼W½,Í¼W¼¾Å½lÃ�¼[ÄZÌ�Å)ÌPÀ Ó Ã�¼¾Ër¼&D+ÑVË9¼W¼�ÉÊÌGÂ�à)ÄZÅ)ÁW½,ÄÈÌGÅ�ÌLÑ Ó Ã�Á�Àr¼[Â�¼�ÁGÀ#¿)Ë9¼WÂ�¼ÊÅP½9Àþ^ * ÁLÅ�Ð�½VÃP¼�ÀrÁLÂ�¼�ÉÊÌGÂ�à)ÄZÅ)Á(D½,ÄZÌ�Å�Ì�ÑFÉÊÌPÐM¼[ÂN¼GÁGÀ#¿)Ë9¼WÂ[¼ÊÅP½9ÀÕÔ * Ä+Àà)ÄíÁ�Àr¼GÐ�àPÒ7Â[¿)ÇC½#Ä Ó ÁW½VÃ%ÌGÅ)ÇÈÒMÕYÖÃP¼�ÌGÅ)ÇÈÒ Ó ËrÌGà�ÇZ¼WÂûÄ+ÀÔ½VÃP¼
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ÇZÌ�Í Á�ÉWÉÊ¿�Ë�Á�ÉKÒ©Ì�Ñ�½VÃ�¼âÉÊÌPÐM¼%Â�¼�ÁGÀ#¿)Ë9¼WÂ�¼ÊÅP½9À&?YÍ3Ã)ÄIÉ�Ã©Â�¼GÁLÅYÀ�½VÃ)ÁW½áÀ#ÂâÁLÇÈÇ	Â[¿)ÇC½#Ä Ó ÁW½VÃp¼*ó1¼�ÉÊ½9ÀË9¼WÂâÁLÄÈÅÏ¿�Å�ÐM¼W½,¼�ÉÊ½,¼GÐ0Õ�ÖÃP¼3àY¼GÀ#½;Í3Á�Ò�½,Ì�Ë9¼�ÐM¿�ÉÊ¼Â[¿)ÇC½,Ä Ó ÁÜ½lÃ�Ä+À�¿YÀrÄZÅ�ÆU½VÃP¼�ÀrÄÈÆGÅ)Á�Ç Ó Ì�ÇIÁLË�ÄZ6�ÁW½,ÄÈÌ�ÅÂ�¼W½VÃPÌPÐ0ÕMÿ����áÀrÄÈÆGÅ)Á�ÇIÀ-Á�Ër¼3Ë�ÄZÆ�ÃP½�DlÃ)Á�Å)ÐM¼GÐNÉÊÄZË�ÉÊ¿�ÇIÁLË9ÇÈÒ Ó Ì�ÇIÁ�Ë�ÄÈ6W¼GÐÚ?GÍ3Ã�¼WË9¼GÁ�À�½VÃP¼3Ër¼@ÐY¼�ÉÊ½,¼GÐ�ÀrÄZÆ�DÅ�ÁLÇíÀ3ÁLË9¼�ÇZ¼ÊÑ+½�DlÃ�ÁLÅ�Ð'¼GÐ Ó ÌLÇíÁLË�ÄZ6W¼GÐ0Õ�ô�ÌPÐ'¼¾Ë�Å�Á�Å�½,¼WÅ�Å)ÁU½#Ò Ó ¼GÀËr¼GÐ'¿�ÉÊ¼�½VÃP¼�¼*ó1¼�ÉÊ½3Ì�Ñ-Â[¿)ÇC½,Ä Ó ÁÜ½lÃÉKÌ�ÅYÀrÄíÐ'¼WËTÁWà�ÇZÒMÕ
í�fGÛ Ü±Ý^ÞXß�àÊá�hÃâÊãåä/Ý^ÞXà¨æLÝ(â�Þ�çèâ	é³êµäÆçëß�ádì!àRä�í^ß	ç
" Ð'¿ÞÁLÇgDlàYÁ�Å)Ð3�ëDãÉÊÌPÐM¼[Ër¼�ÉK¼LÄZÎM¼WË3Á�ÇÈÇZÌLÍ�À3¿YÀ3½,ÌNÑ+Ì�Ë9ÂyÂâÌ�Ër¼:ÇÈÄÈÅP¼GÁLË�ÉÊÌGÂ�à)ÄZÅ)ÁW½,ÄÈÌGÅYÀ�Ì�ÑF½VÃ�¼UÌGË�ÄgDÆGÄÈÅ�ÁLÇ�ÉWÁ�ËrË�ÄZ¼WË Ó Ã�Á�Àr¼UÂN¼GÁGÀ#¿)Ë9¼WÂ[¼WÅP½rÀ^ ( ?0^	��ÁLÅ�Ð�îWÌGËUÉÊÌPÐM¼UÂN¼GÁ�À,¿)Ër¼¾Â[¼WÅ�½9À�Ô ( ?ÚÔ2�4û^Ìï � ðdï � ( D ^ ( � ðdï � � D ^	�ÔLï � ñ�ï � ( D Ô ( � ñ�ï � � D Ôî�ò3ï � ^Ìï!
�ÔLï Ø>= Õ54P7MÙ
o�ÄCó1¼WËr¼¾Å�½3ÇZÄÈÅP¼�Á�Ë3ÉÊÌGÂ�à)ÄZÅ)ÁW½,ÄÈÌGÅYÀÁ�ÇÈÇZÌLÍ�À¿ÞÀÔ½,Ì�¼WÇÈÄZÂ%ÄÈÅ�ÁW½#¼3ÌGË3Ër¼GÐM¿)ÉÊ¼ÏÐ�Ä�ó1¼WËr¼WÅP½à�ÄIÁ�Àr¼GÀKÕìX�Å)ÇZÒ½lÃ�¼UÇÈÄZÅ�¼GÁ�Ë3ÉÊÌGÂ�à)ÄZÅ)ÁW½,ÄÈÌGÅYÀÁWÎGÁLÄZÇIÁWà�ÇZ¼�ÄÈÅ7½VÃP¼ÏQ¼WË�ÅP¼�Àr¼ÏÿR���¯À#ÌLÑ+½,ÍiÁLËr¼ÏÁ�Ër¼ÏÐ�Ä+ÀrÉK¿YÀ�Àr¼GÐ¯àY¼WÇZÌ�ÍUÕ
$Ï¥0¨Bó�®G¸Àô1¸+ª2¦)¶�õÏ¦)®�®�¸+¨�®�ó·ö-§�¨�®(÷Y¦M¹K¸+°²ª�§N^ ( ¦)ª0«Û^	�ÖÃP¼[Ì�Ë�ÄZÆ�ÄZÅ)Á�Ç;ÉWÁLË9Ë�ÄÈ¼WËTÀµ^ ( ÁLÅ�Ð©^	�UÁLËr¼[à�ÄIÁ�Àr¼GÐpà�ÒEÁ�ÇÈÇ-¼*ó1¼�ÉK½rÀ�ÂN¼WÅP½,ÄÈÌGÅ�¼GÐNÄZÅp½VÃ�¼ Ó Ër¼¾Î�ÄZÌ�¿YÀÀr¼ÜÉÊ½,ÄÈÌ�ÅÞÀÊÕ)ÖÃP¼�ÄÈË;Â�¼�ÁGÀ#¿)Ë9¼WÂ[¼WÅP½�Å�Ì�Ä+Àr¼�Ä+À;ÎM¼WËrÒ�À,Â%Á�ÇÈÇVÕ "�ÉWÉÊÌGË�Ð�ÄZÅ�ÆÏ½#Ì3Z×[ÔÌG½VÃ�Á�É�Ã�¼WË^?)ð(797�ð@\�½VÃP¼Å�Ì�Ä+Àr¼�Ì�ÑU½VÃP¼p^ * ?�Ë9¼GÀ Ó Õ^Ìø�?-Ër¼GÀ Ó ÕÔ^ 8 ÇÈÄZÅ�¼GÁLËáÉÊÌ�ÂÏà)ÄÈÅ�ÁW½,ÄÈÌ�ÅÞÀ Ø Àr¼W¼7àY¼WÇÈÌ�Í�ÙÏÁ�Ër¼�Ë9Ì�¿)ÆGÃ)ÇÈÒÌð½,ÄZÂN¼GÀ&?MË9¼�À Ó Õ2ð�Õ � ½,ÄÈÂ�¼�À@?MËr¼GÀ Ó Õ = ½,ÄÈÂ�¼GÀñÇíÁLË9Æ�¼WË3½VÃ�ÁLÅ7½VÃP¼UÅ)Ì�Ä+Àr¼UÌ�Ñ;Á%^ ( ÌGË�^-��Ì�à1Àr¼WËrÎGÁW½,ÄÈÌGÅ2ÕË:ÀrÄÈÅPÆ[½VÃ�¼:Ì�Ë�ÄÈÆGÄÈÅ�ÁLÇ�ÉWÁ�ËrË�ÄZ¼WË�À;Ä+ÀËr¼�ÉÊÌGÂ%Â[¼WÅ�Ð'¼GÐ�ÄZÅ�À,Â%Á�ÇÈÇYÅP¼W½,ÍÌ�Ë,��ÀÌ�Å)ÇZÒ�?�Í3ÃP¼WË9¼�½VÃP¼�à)ÄIÁGÀr¼GÀÁ�Ër¼ÏËr¼GÐ'¿�ÉÊ¼GÐN¼WÅ�Ì�¿)ÆGÃ�àPÒ7Ð�ÄCó1¼WË9¼WÅYÉÊÄZÅ�Æ�Õ
$Ï¥0¨pøK°Yª�°1§(ù�¥1¨�®�¨�ú�ûT®�¨�¨�üF¸}ª1¨)¦)®�õÏ°�ý�ö�¸+ª2¦'¹K¸+°YªR^ *ÖÃP¼UÇÈÄZÅ�¼GÁLËiÉÊÌ�ÂÏà)ÄÈÅ�ÁW½,ÄÈÌ�Å

^ * � ðW �( 
�W �� Ø W �( ^ ( 
IW �� ^	�ÊÙ Ø>= ÕÓ}�_MÙ
Ä+À�ÌLÑ+½,¼WÅeÉ¾ÁLÇÈÇZ¼GÐ brÄZÌ�Å)ÌPÀ Ó ÃP¼WËr¼&D+ÑlËr¼W¼�c/à²¼ÜÉWÁÊ¿YÀr¼E½VÃ�¼EÄÈÌGÅ)ÌPÀ Ó ÃP¼WË�ÄíÉ Ó ÁW½VÃSÐM¼WÇIÁ�Ò�Ä+À Ó Ë�ÁGÉÊ½,ÄIÉWÁ�ÇÈÒ¼¾ÇÈÄÈÂâÄÈÅ�ÁÜ½,¼GÐ Ø ½VÃP¼�Ñ+ÌGËrÂâÁLÇ0b9Í3ÁWÎM¼WÇZ¼WÅ�ÆG½VÃYc3ÌLÑ1½VÃ)Ä+À0ÇZÄÈÅP¼GÁLË�ÉÊÌGÂ�à)ÄZÅ)ÁW½,ÄÈÌGÅ�Ä+À�ÐPÄ+ÀrÉÊ¿YÀ�Àr¼GÐ�ÄÈÅ·�M¼�ÉÊ½,ÄZÌ�Å4PÕDðPÕÈðLÙTÕYÖÃ�¼ÏÀ9ÁLÂ�¼�Ä+À½rË9¿)¼�Ñ+Ì�Ë3½VÃP¼ÏÉÊÌ�ÂÏà)ÄÈÅ�ÁW½#ÄZÌ�Å%Ì�Ñ;ÉKÌPÐ'¼ÏÂN¼GÁ�À,¿)Ër¼¾Â[¼WÅM½9À

Ô * � ðW �( 
�W �� Ø W �( Ô ( 
�W �� Ô � Ù�� Ø>= ÕÓ}Mð�Ù
ÖÃP¼:Ð�ÄCó1¼WË9¼WÅYÉÊ¼�ò * �Û^ * 
�Ô * ÂâÁLÒ�àY¼3¿YÀr¼GÐ�Ñ+Ì�Ë;Â[¿)ÇC½,Ä Ó ÁW½VÃÏÐM¼W½,¼�ÉÊ½,ÄÈÌGÅ Ø Àr¼W¼�Àr¼�ÉÊ½,ÄÈÌGÅ = Õ-ð�Õ@4MÙ�Õ
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$Ï¥0¨©¬¯¨�°�ý/¨'¹�®W»dúGû�®�¨P¨XüF¸}ª1¨)¦)®�õÏ°�ý�ö�¸+ª2¦'¹K¸+°Yª�^²øÖÃP¼UÇÈÄZÅ�¼GÁLËiÉÊÌ�ÂÏà)ÄÈÅ�ÁW½,ÄÈÌ�Å ^ ø �`^ ( 
�^ � Ø>= ÕÓ}�6MÙÄ+À�ÄZÅ)ÐM¼ Ó ¼WÅ�Ð'¼WÅP½�ÌLÑ3Ë9¼�ÉÊ¼�ÄÈÎM¼¾Ë�ÉÊÇZÌPÉ<��À�Á�Å)ÐpÌLÑi½VÃ�¼[ÆG¼WÌ�Â�¼W½9ËrÒ Ø ÌGËrà)ÄZ½rÀ@?�À#½9ÁW½#ÄZÌ�ÅÝÉÊÌMÌ�ËTÐ�ÄÈÅ�ÁW½,¼�À�Ù�Õ�V½FÉÊÌGÅ�½9ÁLÄZÅYÀ-½VÃP¼þÄZÌ�Å)ÌPÀ Ó Ã�¼¾Ë�ÄIÉ3ÐM¼WÇIÁ�Ò)ÀFÁLÅ�Ð>½VÃP¼�ÄÈÅ)ÄZ½#ÄíÁLÇ Ó Ã)ÁGÀr¼UÁLÂÏà)ÄÈÆG¿)ÄÈ½,ÄÈ¼GÀ-Á�Å)Ð�Â%Á�Ò�àY¼þ¿ÞÀr¼�ÐÑ+ÌGËþ½lÃ�¼�¼GÀ,½#ÄZÂ%ÁW½,ÄÈÌGÅNÌ�Ñ-ÄZÌ�Å)ÌPÀ Ó ÃP¼WËr¼MÕ�ÖÃ�¼ÏÀ9ÁLÂ�¼�ÇÈÄZÅ�¼GÁLËFÉÊÌGÂ�à)ÄZÅ)ÁW½,ÄÈÌGÅ%ÂâÁLÒ[àY¼�Ñ+Ì�ËrÂ�¼GÐN¿YÀrÄZÅ�Æ½lÃ�¼ÏÉÊÌPÐM¼�ÌGà0Àr¼¾ËrÎGÁW½#ÄZÌ�ÅYÀ½,ÌMÌ�Õ
þ\¸+«2¨~úT¶}¦�ª0¨�üF¸}ª1¨)¦)®�õÏ°�ý�ö�¸+ª2¦'¹K¸+°Yª�^ 8�}Ñ;ÍF¼�ÅP¼WÆ�ÇZ¼�ÉÊ½�Á�ÇÈÇ2à)ÄíÁ�Àr¼GÀþÍ3ÄÈ½lÃ�½VÃP¼�¼4ò�ÉÊ¼ Ó ½#ÄZÌ�Å%Ì�ÑF½VÃ�¼UÄZÅ)ÄÈ½,ÄIÁ�Ç Ó Ã�Á�Àr¼[Á�Â�à)ÄZÆ�¿)ÄZ½,ÄÈ¼GÀ½VÃP¼�àYÁGÀrÄIÉ¼��'¿YÁW½,ÄÈÌGÅYÀ�Ñ+Ì�ËU^ ( Á�Å)Ð�^	�3ÂN¼GÁ�À,¿)Ër¼¾ÂN¼KÅ�½9À-ÂâÁLÒ�à²¼:Í3Ë�ÄÈ½V½,¼WÅEÁ�À^ ( � È � ] ( � (^	� � È � ] � � ��� Ø>= ÕÓ}�ðMÙ
Ë:ÀrÄÈÅPÆ[¼��'¿ÞÁÜ½,ÄZÌ�Å Ø>= Õ@4P7MÙ½lÃ�¼UÆ�¼¾Å�¼WËTÁLÇ1ÇÈÄÈÅP¼GÁLËiÉÊÌ�ÂÏà)ÄÈÅ�ÁW½#ÄZÌ�Å%Ì�Ñ Ó Ã)ÁGÀr¼�Ì�à1Àr¼WË9ÎGÁÜ½,ÄZÌ�ÅYÀÄ+À^Ìï�� Ø ð<ï � ( � ðdï � �ÊÙÿÈ � ð<ï � ( ] ( � ( � ðdï � � ] � � � Ø>= ÕÓ} � ÙÖÃP¼UÍ3ÄIÐM¼&DlÇIÁLÅP¼ÏÉÊÌ�ÂÏà)ÄÈÅ�ÁW½,ÄÈÌ�ÅâÃ)ÁGÀ½#Ì�Â�¼W¼W½;½VÃP¼µÑ+Ì�ÇZÇÈÌ�Í3ÄÈÅPÆ�ÉÊÌ�Å�Ð�ÄZ½#ÄZÌ�Åhû^Ìï��+È � ] ï � ïÛ� Ø>= ÕÓ} = ÙÍ3ÃP¼WË9¼ � ï_À,Ã�ÌG¿)ÇIÐ�àY¼�ÁLÅ/ÄÈÅP½,¼WÆ�¼¾Ë�Á�ÆMÁLÄZÅ2Õ£§;Ì�Â Ó ÁLË�ÄÈÅPÆ%½,Ì Ø>= Õg} � Ù�ÇÈ¼GÁ�Ð)À�½VÃ�¼UÑ+Ì�ÇÈÇÈÌ�Í3ÄZÅ�Æ7½,ÍÌ¼��'¿YÁW½,ÄÈÌGÅYÀ*û ð<ï � ( � ðdï � � � ð Ø>= ÕÓ}�4MÙðdï � ( ] ( � ( � ð<ï � � ] � � � � ] ï � ï_� Ø>= ÕÓ}P}GÙZ�§;ÌPÉWÁLËTÐ©Á�Å)Ð!ÿ�¼�ÄÈÆ�¼¾Ë(?-ð^7P7P6�\ÇZÌMÌ���Ñ+ÌGËU½VÃ�¼�ÉKÌM¼&C7ÉKÄÈ¼WÅP½9À�ð<ï � ( Á�Å)Ð�ðdï � ��ÇZ¼�ÁGÐ�ÄÈÅPÆ%½VÃP¼[ÂâÁ6ò�DÄZÂ[¿�Â Í3ÁWÎM¼WÇZ¼WÅPÆ�½VÃ ] ï:ÕYÖÃ�¼WÒ�ÄÈÅP½rË9ÌPÐ'¿�ÉÊ¼�½,ÍFÌ[ÄÈÅP½#¼¾Æ�¼WËTÀ ÿ ï � ( Á�Å)Ð ÿ ï � �Í3ÄÈ½VÃ

ÿ ï � ( � ð<ï � ( ] (] ï � ÿ ï � �� ðdï � � ] �] ï � Ø>= ÕÓ} � Ù
ÖÃM¿ÞÀ � ï�� ÿ ï � ( � ( � ÿ ï � � � � Ø>= ÕÓ}�7MÙÁ�Å)Ð � ïnÄ+À3ÁLÅ�ÄZÅ�½,¼WÆG¼WËàPÒ7ÐM¼GÀrÄÈÆ�ÅîÕYÖÃ�¼ÏÉÊÌGËrËr¼GÀ Ó ÌGÅ)ÐPÄÈÅPÆNÍiÁÜÎM¼¾ÇÈ¼WÅPÆ�½VÃ ] ïeÄ+ÀÆGÄÈÎM¼WÅâà�Ò

] ï � ] ( ] �ÿ ï � ( ] � � ÿ ï � � ] ( � ] �� D ÿ ï � ( � ÿ ï � � � � � ] �] ( � }P}4P_ � Ø>= Õ � _MÙ
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Z�§;ÌPÉWÁLËTÐ7ÁLÅ�Ðßÿ�¼�ÄÈÆG¼WË(?1ð(797P6�\�À,Ã�Ì�ÍS¼MÕuÆ�ÕM½VÃ)ÁW½3½VÃP¼�Í3ÁWÎM¼WÇÈ¼¾Å�ÆG½VÃ%ÌLÑ	Á[ÉKÌ�Â�à�ÄÈÅ�ÁÜ½,ÄZÌ�Å�ÌLÑF^ ( Á�Å)Ð^ � Ë9¼GÁ�É�Ã�¼GÀ�ð � Õ@4 = ðNÂüÑ+Ì�Ë ÿ ï � ( � 
	}áÁLÅ�Ð ÿ ï � � �+7PÕYÖÃ�¼ Ó ËrÌGà�ÇZ¼WÂûÄ+À½VÃP¼ Ó ËrÌ Ó ÁLÆ ÁW½#ÄZÌ�ÅpÌ�ÑÀ,½,ÌPÉ<Ã�Á�À,½#ÄíÉUÁLÅ�Ð�À#Ò�À#½,¼WÂâÁW½,ÄIÉ¼WË9ËrÌ�ËTÀÊÕ�i>ò Ó Ër¼GÀ�ÀrÄÈÅPÆ�½VÃ�¼�fYË�À,½þ¼��M¿YÁW½,ÄÈÌGÅ Øe= Õ54P7'ÙFÄÈÅ¯ÉÊÒ)ÉKÇÈ¼GÀ� ï�� ÿ ï � ( � ( � ÿ ï � � � �U� Ø>= Õ � ð�ÙÁ�Å)ÐnÁ�À�À,¿�Â%ÄZÅ�Æ/½VÃP¼�Â�¼GÁLÅ�Àÿ�'¿YÁ�Ër¼E¼WËrË9Ì�Ë�� ( ÄÈÅRÉÊÒ�ÉÊÇÈ¼GÀ�Ì�Ñ�^ ( à²¼�ÄZÅ�Æ/¼��M¿YÁLÇ3½,Ì!½VÃP¼7ÂN¼GÁ�ÅÀÿ�'¿ÞÁLËr¼Ï¼WËrË9Ì�Ë��Y�3ÄÈÅEÉÊÒ�ÉÊÇÈ¼GÀ�Ì�Ñ^	� � (] ( �� �Y�] � ������ Ø>= Õ � 6MÙ
½lÃ�¼UÂ�¼�Á�Å%Àÿ�'¿ÞÁLËr¼Ï¼WËrË9Ì�Ë3Ì�Ñ;Ì�¿)Ë�ÉKÌ�Â�à�ÄÈÅ�ÁÜ½,ÄZÌ�Å%Ä+À Ø ÄÈÅEÉÊÒ�ÉÊÇÈ¼GÀ�Ì�Ñ^Ìï�Ù� ï���� ÿ �ï � ( � ÿ �ï � � � � � Ø>= Õ � ðMÙÖÃ�Ä+À Ñ+Ì�Ë9Â[¿)ÇIÁ À#ÃPÌ�Í�À½lÃ)ÁW½S½VÃ�¼�Å�Ì�Ä+Àr¼ ¼9ò Ó Ë9¼GÀ�Àr¼�Ð�ÄZÅ ÉÊÒ�ÉÊÇZ¼�ÀeÌLÑn½VÃP¼ ÉÊÌGËrËr¼GÀ Ó ÌGÅ)ÐPÄÈÅPÆÍiÁWÎM¼WÇÈ¼WÅPÆ�½lÃ�Ä+ÀFÁLÇZÍ3ÁLÒ�À3Æ�Ër¼GÁW½,¼WË½lÃ)Á�Å�½VÃP¼�Å)ÌGÄ+Àr¼�Ì�Ñ3^ ( ÌGË�^	��Àr¼ Ó Á�Ë�ÁW½,¼WÇÈÒMÕO©¼;Ã�ÁWÎM¼�½,Ì:Á�À�À#¿PÂ�¼-½VÃ�ÁÜ½1½VÃP¼�ÄZÅEÐY¿)¼¾ÅYÉÊ¼-Ì�Ñ)½VÃP¼-½9ËrÌ Ó ÌPÀ Ó ÃP¼WË�ÄIÉ�Ër¼ÊÑlË�ÁGÉÊ½,ÄÈÌ�Åµ$ =C£GF ü�Ä+ÀYÄIÐM¼WÅP½#ÄíÉWÁLÇÌGÅ�àYÌ�½lÃ�ÑlËr¼��M¿)¼WÅYÉKÄÈ¼GÀ Ø ÄÈÅ7ÂN¼¾½#¼¾Ë�À<ÙTÕMÖÃM¿YÀ Ø ¿YÀrÄZÅ�Æ Ø>= Õg}Ü4'ÙrÙ$�ï � =B£]F ü�� Ø ðdï � ( � ðdï � �ÊÙF$ =C£GF ü��S$ =C£GF üÏ� Ø>= Õ � � Ù":À�À#¿PÂ%ÄÈÅPÆ[½VÃ�ÁÜ½�½VÃP¼�ÄZÅEÐY¿)¼WÅÞÉÊ¼UÌLÑ;½VÃP¼�ÄZÌ�Å)ÌPÀ Ó ÃP¼WË�ÄIÉ�Ër¼KÑVËTÁ�ÉÊ½,ÄÈÌGÅ7¼��'¿ÞÁLÇIÀ�$�� F � Ñ+Ì�Ë�½VÃP¼�ÌGà0Àr¼¾Ë�DÎGÁW½,ÄÈÌGÅYÀÔÌGÅp^ ( Í¼�Ã�ÁWÎM¼ Ø Å)ÌG½,ÄIÉÊ¼ Øe= Õ � = Ù ? Øe= Õ � _'Ù9Ù$ ï � � F � �
	ÿð ï � ( ��� � D ð ï � �� $ � F � � Ø>= Õ �P= ÙÌGËþ¿ÞÀrÄÈÅPÆ Øe= Õg} � Ù $�ï � � F �] ï � $�� F �] ( Ø ÿ ï � ( ��� D ÿ ï � �<ÙE� Ø>= Õ � 4MÙÖ2Ì�Â%ÄZÅ)ÄÈÂ�ÄÈ6K¼�½VÃ�¼-ÑlË�ÁGÉÊ½,ÄÈÌ�ÅUÌGÅ[½VÃ�¼;ÇZ¼ÊÑ+½�DlÃ)Á�Å)ÐUÀrÄíÐ'¼;ÌLÑÞ½VÃ�¼;¼��M¿YÁW½,ÄÈÌGÅ Ø>= Õ � 4'Ù Ø ÄBÑ�½VÃP¼;ÄÈÌ�Å�ÌPÀ Ó ÃP¼WËr¼Ë9¼ÊÑlË�Á�ÉK½#ÄZÌ�Å7Ä+À�À#ÂâÁLÇÈÇîÉÊÌ�Â Ó ÁLË�ÄZÅ�Æ[½,Ì%½VÃP¼�Ñ+Ì�Ë9Â%Á�Ç0Í3ÁWÎM¼WÇZ¼WÅPÆ�½VÃd?)½lÃ�¼UÄÈÌGÅ)ÌPÀ Ó Ã�¼WË9¼�Ë9¼ÊÑVËTÁ�ÉÊ½,ÄZÌ�Å7Ä+ÀÅ�Ì�½:Ð�Á�Å�ÆG¼WËrÌG¿YÀÔÑ+Ì�Ë:ÁLÂÏà)ÄÈÆG¿)ÄÈ½,Ò�Ër¼GÀ#Ì�ÇZ¿�½,ÄÈÌGÅ0ÙFÍ¼ÏÀ#ÃPÌ�¿)ÇíÐ%Ër¼��M¿)ÄÈË9¼� �Ô� ¼ ÿ ï � ( ��� D ÿ ï � � ¼�� Â%ÄÈÅî� Ø>= Õ � }GÙX�ÅE½VÃ�¼:Ì�½VÃP¼WË3Ã�ÁLÅ�Ð�Á�É¾ÉÊÌ�ËTÐ�ÄÈÅPÆ[½,Ì Øe= Õ � � ÙiÁLÅ�Ð Øe= Õ � _'Ù$�ï � =C£GF ü] ï � $ =C£GF ü] ï � $ =C£GF ü] � Ø � D ÿ ï � ( � ÿ ï � ��Ù Ø>= Õ �P� Ù
Á�Å)Ð7Í¼ÏÀ#ÃPÌ�¿�ÇIÐ7Á�À,� � ( � ¼ � D ÿ ï � ( � ÿ ï � � ¼�� Â%ÄÈÅî� Ø>= Õ � 7MÙ
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ÍF¼ÏÉWÁLÅßÉÊÌ�ÅYÉKÇÈ¿YÐM¼�½VÃ�ÁW½3ÄÈ½3Ä+ÀÅP¼�ÉÊ¼GÀ�ÀrÁ�ËrÒ�½#Ì�Ër¼��'¿)ÄZËr¼� D ÿ ï � ( � ÿ ï � � � ÿ ï � ( ��� D ÿ ï � �� Ø ð ��� Ù D Ø ÿ ï � ( � ÿ ï � �<Ù;�Y_���� ÿ ï � ( �_
 ÿ ï � � Ø>= Õp7�ð�Ù
":ÉWÉÊÌ�ËTÐ�ÄÈÅPÆ[½,Ì Øe= Õ � ð'ÙF½VÃP¼ÏÉ<ÃPÌ�ÄíÉÊ¼

ÿ ï � ( �_ðN� ÿ ï � ��_
Ïð Ø>= Õp7P6MÙ
Àr¼¾¼WÂ7À0½,ÌþàY¼;Ì Ó ½,ÄÈÂâÁLÇlÕÊÖÃ�Ä+À�ÉÊÌGÂ�à)ÄZÅ)ÁW½,ÄÈÌGÅUÉWÁ�ÇÈÇÈ¼GÐ[^ 8 Ä+À2¿YÀr¼GÐ�ÄÈÅU½VÃP¼FQ¼WË�ÅP¼�Àr¼3ÿ����UÀ,ÌLÑ+½,Í3Á�Ër¼MÕ�VÅ7ÇÈ¼¾Å�ÆG½VÃ�¿PÅ)ÄÈ½9À3ÄÈ½FÂ%Á�ÒNàY¼UÍ3Ë�ÄÈ½V½,¼WÅ¯Á�À

^ 8 � ðW ( 
�W � Ø W ( ^ ( 
�WG�µ^	�ÊÙ�� Ø>= Õp7�ðMÙ
ÖÃP¼[Í3ÁWÎM¼WÇZ¼WÅPÆ�½VÃpÌ�Ñ3½VÃ)Ä+À:ÉÊÌ�ÂÏà)ÄÈÅ�ÁW½#ÄZÌ�Å Ø ÁWàYÌ�¿P½�_�Õ � 4%Â�ÙFÄ+ÀþËrÌG¿)Æ�Ã�ÇÈÒ � ½,ÄÈÂ�¼�ÀÇZÌ�ÅPÆ�¼WËU½VÃ�ÁLÅ] ( Ì�Ë ] ��ÕL�ã½�Â�¼�Á�ÅYÀ½VÃ�ÁW½UÁLÂÏà)ÄÈÆG¿)ÄÈ½,Ò%Ë9¼�À,Ì�ÇÈ¿P½#ÄZÌ�ÅpÄ+Àþ¿ÞÀ#¿YÁ�ÇÈÇÈÒ7Â[¿�É<ÃEÀrÄZÂ Ó ÇZ¼WËÄZÅ!^ 8 ½VÃ�ÁLÅpÄÈÅ^ ( Ì�ËU^	�WÕY"�ÉWÉÊÌGË�Ð�ÄZÅ�Æ[½,Ì Ø>= ÕÓ}�7MÙ½VÃP¼�^ 8 ÄÈÅ)ÄZ½#ÄíÁLÇ Ó Ã)ÁGÀr¼ÏÁLÂ�à�ÄÈÆ�¿�ÄÈ½,ÒNÄ+À� 8 � � ( 
 � �U� Ø>= Õp7 � Ù
Í3ÃP¼WË9¼ � ( ÁLÅ�Ð � ��Á�Ër¼�½lÃ�¼ÏÄÈÅ)ÄZ½#ÄíÁLÇ Ó Ã)ÁGÀr¼�ÁLÂÏà)ÄÈÆG¿)ÄÈ½,ÄÈ¼GÀ-Ñ+Ì�Ë�½VÃP¼�ÌGË�ÄÈÆGÄÈÅ�ÁLÇ�ÉWÁ�ËrË�ÄÈ¼¾Ë�ÀÊÕ1ÖÃP¼[ÉÊÌGË�DË9¼GÀ Ó Ì�Å�Ð�ÄÈÅPÆpÇÈÄZÅ�¼GÁ�Ë�ÉÊÌGÂ�à)ÄZÅ)ÁW½,ÄÈÌGÅIÔ 8 ?2¿YÀrÄZÅ�ÆEÉÊÌPÐM¼%ÌGà0Àr¼¾ËrÎGÁW½#ÄZÌ�ÅYÀ�Ä+À�Å)ÌG½�Ì�Ñ�ÄÈÂ Ó ÌGËr½9ÁLÅYÉK¼�ÄÈÅÓ ËrÌPÉÊ¼GÀ�ÀrÄÈÅPÆ)Õ
$Ï¥0¨��Û¨P¶lö;°Y±�®�ª0¨�ú�þ �±Ìö²ö	¨�ª2¦�üF¸}ª1¨)¦)®�õÏ°�ý�ö�¸+ª2¦'¹K¸+°YªÖÃP¼�ô7¼WÇCà²ÌG¿)Ë�ÅP¼&DVO��¿)à)àY¼WÅ�ÁUÉÊÌ�ÂÏà)ÄÈÅ�ÁW½#ÄZÌ�Å�Ä+À;Á�ÇÈÄZÅ�¼GÁ�Ë;ÉÊÌ�ÂÏà)ÄÈÅ�ÁW½,ÄÈÌ�Å[Ì�Ñ�àYÌ�½VÃd?�ÉWÁLË9Ë�ÄÈ¼WË Ó Ã�Á�Àr¼Ø ^ ( ÁLÅ�Ð�^	�<Ù;Á�Å)Ð ���'ÉÊÌPÐM¼ Ø Ô ( ÁLÅ�Ð/Ôî�ÊÙ�ÌGà1Àr¼WËrÎGÁWà�ÇZ¼GÀÐM¼�À9ÉÊË�ÄÈàY¼GÐ[à�Ò3Z O��¿)à)àY¼WÅ�ÁE?1ð(7 �P= \�Á�Å)ÐZ8ô�¼WÇCàYÌ�¿�Ë�Å�¼�?�ð(7 �P= \VÕ-ÖÃ�Ä+À�ÉKÌ�Â�à�ÄÈÅ�ÁÜ½,ÄZÌ�Å�¼¾ÇÈÄÈÂâÄÈÅ�ÁÜ½,¼�À3½VÃP¼[¼*ó1¼�ÉÊ½UÌLÑi½VÃP¼[ÄÈÌ�Å�ÌPÀ Ó ÃP¼WËr¼¦?0ÌLÑ�½VÃP¼ÆG¼WÌ�Â�¼W½9ËrÒ�?0Ì�Ñ�½lÃ�¼7ÉKÇÈÌPÉ��)À@?�Á�Å)Ð!Ì�Ñ�½VÃP¼%½9ËrÌ Ó ÌPÀ Ó ÃP¼WËr¼ Õ²�V½[ÂâÁLÒp½VÃP¼WË9¼ÊÑ+Ì�Ë9¼N¼WÎM¼¾Å!àY¼N¿YÀr¼GÐ!ÄÈÅ½lÃ�¼��PÄÈÅP¼WÂâÁW½#ÄZÉFÉWÁ�Àr¼MÕ�ÖÃ)Ër¼¾¼UÉÊÌ�Å�Ð�ÄZ½#ÄZÌ�ÅYÀ-Ã�ÁWÎM¼þ½,Ì[àY¼�Â�¼W½ Ø Å�Ì�½,ÄIÉÊ¼ Ø>= Õ@497'ÙrÙ ?�½VÃP¼%b9Æ�¼WÌGÂN¼W½9ËrÒ�Du?ÉKÇÈÌPÉ��~DFÁ�Å)Ð%½9ËrÌ Ó ÌPÀ Ó ÃP¼WËr¼@D}ÑlËr¼W¼Üc[ÉÊÌ�Å�Ð�ÄÈ½,ÄZÌ�Åñ�ï � ( � ñ�ï � ��Yðdï � ( � ð<ï � ��� Ø>= Õp7 = Ù
½lÃ�¼7brÄZÌ�Å)ÌPÀ Ó ÃP¼WËr¼&D+ÑlËr¼W¼�c[ÉKÌ�Å�Ð�ÄÈ½,ÄÈÌGÅð<ï � ( ��� � ðdï � �Ô�_
�ñ�ï � ( 
 � � ñ�ï � � Ø>= Õp7�4MÙ
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Ïð�Í¼�Æ�¼W½3½VÃP¼Ñ+Ì�ÇZÇÈÌ�Í3ÄÈÅPÆ%Àr¼¾½3ÌLÑFÉÊÌM¼@C7ÉÊÄZ¼WÅP½rÀBûð<ï � ( � W (W ( 
�W�� � ðdï � �i�
 WG�W ( 
IWG� � ñ�ï � ( � W (W ( � W�� � ñ�ï � �� WG�W ( � W�� � Ø>= Õp7 � ÙÖÃP¼ÏÉÊÌ�ÂÏà)ÄÈÅ�ÁW½,ÄÈÌ�ÅâÂ%Á�ÒNàY¼UÍ3Ë�ÄÈ½V½,¼WÅ¯Á�Àò 8 �S^ 8 
&%Ô 8 � Ø>= Õp7P7MÙÍ3ÃP¼WË9¼>^ 8 Ä+ÀÆ�ÄZÎM¼WÅ%àPÒ%¼��M¿YÁW½#ÄZÌ�Å Ø>= Õ�7	ð'ÙiÁLÅ�Ð %Ô 8 à�Ò%¼��'¿YÁW½,ÄÈÌGÅ%Ô 8 � ðW ( � W�� Ø W ( Ô ( � WG� Ôî�ÜÙ�� Øe= ÕÈð^_P_MÙÖÃP¼ÏÉÊÌ�Ë9Ër¼GÀ Ó ÌGÅ)Ð�ÄZÅ�ÆâÌ�à1Àr¼WËrÎGÁW½,ÄÈÌGÅ�¼��'¿YÁW½,ÄÈÌGÅ7Ër¼GÁ�Ð)À3ÁGÀò 8 � ] 8 � 8 � ] 8 Ø � ( 
 � � Ù�� Øe= ÕÈð^_�ð�ÙÖÃP¼�Ì�Å)ÇZÒ Ó ËrÌGà�ÇZ¼WÂ�Â%Á�Ò�àY¼�½VÃ�¼3Â[¿�ÇB½,Ä Ó ÁW½VÃ2Õ�OeÄÈ½VÃ�Æ�ÌMÌPÐ��'�PÉÊÌPÐM¼ÏÐ�ÁW½9Á�½VÃ)Ä+À-ÇÈÄZÅ�¼GÁ�Ë;ÉÊÌ�ÂÏà)ÄÈÅ�DÁW½,ÄÈÌGÅ7Â%Á�ÒNàY¼U¿YÀr¼GÐ¯Ñ+ÌGË3½VÃ�¼UË9¼�À,Ì�ÇÈ¿P½#ÄZÌ�ÅEÌLÑ	½VÃ�¼UÍ3ÄíÐ'¼&DlÇIÁ�Å�¼ÏÁ�Â�à)ÄZÆ�¿)ÄZ½#ÄZ¼GÀ � 8 Õ

Ö�ÁWàPÇÈ¼ = Õp6�û)(FÁLÇZ¿)¼GÀÌLÑ;½VÃP¼þÑãÁ�ÉÊ½,ÌGË+*Û�,� ! Á Ø#] ï D � " Ù�Z�Â &�( \ÿ ï � �ÿ ï � ( D�ð DG6 DTð _ ð 6 ðD�ð D�ð¾4P_�Õp7 = D�ð9ð � Õ�6�ð DTð(_�}MÕ = ð D D = � Õ�_ � D]6~} Õ � _ D]6�Õ � �D]6 D�ð9ð � Õp_�ð D�ð^_~} ÕDðP_ D � _�Õ =P� D D]6~} ÕÈð¾4 D�ðGÕ@4 = 6�4PÕ � _DTð D�ð^_~}MÕZð(_ D � _PÕDð � D = ð�Õ54 = D DG_PÕ � ð 6�4PÕ =9= = ðPÕ�6�}_ D D D D D D Dð D = ð�Õp6~} D]6�4PÕ =P= _PÕ � ð D = ðPÕ@4 = � _PÕDð � ð(_~} ÕÈð^_6 D]6�4�Õ � _ ð�Õ54 = 6~} ÕÈð¾4 D � _PÕ =9� ð(_~} ÕDð9_ ð4ð � Õ�_	ðð 6�Õ � � 6~} Õ � _ = � Õ�_ � D ð(_�}MÕ = ð ð4ð � Õ�6	ð ðW4P_PÕ�7 =
ÖÃ�¼¾Ì�Ër¼¾½#ÄíÉWÁLÇZÇÈÒ[ÄZ½ÍÌG¿)ÇIÐ%àY¼ Ó ÌPÀ�ÀrÄÈàPÇÈ¼�½,Ì�¿YÀr¼UÌ�½VÃP¼WË�ÉÊÌGÂ�à)ÄZÅ)ÁW½,ÄÈÌGÅYÀ�Ì�Ñ ÿ ï � ( ? ÿ ï � �KÕYQ¿�½3½VÃP¼ÑãÁ�ÉK½#ÌGË+*_�-� ! Á Ø,] ï D � " Ù Ø Àr¼W¼U¼��'¿ÞÁÜ½,ÄZÌ�Å Ø>= Õ�7~}GÙrÙFÄ+À½,ÌMÌ%Ã)ÄÈÆGÃ�ÄZÅ�½lÃ�ÌPÀr¼áÉWÁ�Àr¼GÀ Ø Àr¼W¼ÏÖ�ÁÜàPÇÈ¼= Õ�6MÙ�Õ.
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QIF:  L1-L2-ambiguity space
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> ÌªÈ�í�ÌâÇhÃ Ó�Ê¯Ç£éøÊ�Ë�æâÆ�Ø�èÄÅ£Ã�ÊPÉ�Å�ÞøØEÅuÖûÇhÃÈÅ�ÌªÈYí Ë�ÇYØÓ*Ì�Ç£é Þ]Ç9ÅuÖùí]×ùÇhÃÈÅ,+DÅ�Æ]Ç9ÅPÈ�ÕcÌªÈ#6�ÈYí Ë�ÇüvÅ�Ç9ÅPÈÇ£ËÍÆ Ê�Ç9Ë�ÌâÆ�ËÍÆëexÞ�ÈEÌké�Å�Ùe+;6Ñü�eÄÛÄÞ�ØEËÍÆÈæÇtÃÈÅ$Ç�ÅuÊâØ�Þ)ÈYÅPÇÅ�Æ�ÇYØ�Ì�ÕDÇtÃÈÅ.ÚEÏ.Ò�Ø�ÇYÊ�Ç9Ë�ÌuÆøØ*ä
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> Ì�È�ÇhÃ]Å�e�é Ì]ÓÉÃwô àuá¦Ö]Ê�ÇYÊ¦ØEÅ�Ç.èÄÅÞøØEÅuÖûÇhÃÈÅ�Ü�Å�Î~í�ÌuÞ)ÈÉÆ]Å*ñ�1�cÞ í í�Å�Æ�Ê�ÎÍË�Æ]ÅâÊ¯ÈÑÓ*ÌªÇ0í Ë�Æ�Ê�Ç�ËÍÌuÆùÌkÕÇtÃÈÅ�Ç9èÄÌùé Ã�ÊuØEÅëÊkÆ Ö³ÇhÃ]Å�Ç�èãÌûÓ*Ì]Ö�Å�Ìâí/ØEÅPÈÉâÊ�Ç9Ë�ÌuÆøØ£ÙhØEÅ�ÅùÒ�ÅkÓóÇ�ËÍÌuÆp�]äÝå]Û�ÕcÌªÈ�Ê¯Ç�í�Ë�æuÞ�Ë�Ç9×�ÈEÅâØgñÌkÎÍÞÈÇ9Ë�ÌâÆwävÂÄÃ ËcØ£ÊkéÈé)ÈYÌ�ÊâÓþÃ¹ËcØEÉ�ÅPÈY×äÈYÅ�Î�ËÔÊ�íÈÎÍÅ�äDÚhÆ¹Â�Ê�í]Î�Åp)�ä�9 ÙhÓ*ÌkÎ�Þ Ç£Æ2_��*ÛÇhÃ]ÅùÆ�Þ Ç�í�ÅPÈ£ÌkÕÈYÅâØ�ÌkÎ¤É�ÅâÖ¦è�Ë5Ö�Å*ñtÎ5ÊkÆÈÅ0Ê¯Ç0í Ë�æâÞ Ë�Ç9ËÍÅuØÄËcØvØ�Ã]Ìkè�Æwä]>øÌ�È2ÇtÃÈÅ¶eðm�.2e�> ñ%+DC�Ö]Ê�ÇEÊ�èÄÅÖ]Ë5Ö£Æ ÌuÇÑÃ ÊPÉ�ÅÇtÃ ËcØ é�Ì]ØÉØEËÍí Ë�ÎÍË�Ç9×£í�ÅkÓ�Ê*ÞøØEÅÐ�ñ9ÓóÌ]ÖîÅ�Ç�ÅâÊâØ�Þ)ÈYÅPÇÅ*Æ]ÇYØðèãÅPÈEÅ0Æ ÌuÇ.ÊPÉâÊ�ËÍÎ5Ê�í]Î�Å�ä/ÂÄÃÈÅ�Ç£Ì]Ø�ÇÑØEÅPÈÉËÍÌuÞ�Øé�ÈEÌuí]Î�ÅÔÇ VûËÍÌuÆ Ì]Ø9é ÃÈÅÔÈÉË5ÓzÈEÅóÕ�ÈïÊuÓ*Ç9Ë�ÌâÆ VûèòÊuØ0ÊuÖ Ö�ÈYÅâØÉØEÅuÖ³í]×ùÞ�ØEË�Æ]æùÇhÃ]Å�ËÍÌuÆ Ì]Ø9é Ã]ÅPÈEÅAÇ�Ì]ÖîÅ�ÎÔØé�ÈEÌ]Ö�Þ Ó*ÅâÖ£í]×£é)ÈEÌâæªÈïÊ¯Ç Ú�6��ÑeòÒîÂIÌ�ÕDÇhÃ]Å$^ÄÅPÈÉÆ]ÅâØEÅ�ÏÑÐÄÒ�ÒÿÌ�ÕcÇ9è�ÊdÈEÅùC�� ��'�!=�eH�R���RþF ÞøØEË�Æ]æ�ÇhÃ]Å
_�bòÊ�Æ�Ö[_?`�Ìuí/ØEÅPÈ�ÉâÊNÇ9ËÍÌuÆ�ØDÌ�Õ�ÇhÃÈÅ0Â�ÈÉË¤Ç0íÈÎÍÅ+Ò ÒîÂ,ÈYÅkÓ*ÅkË¤É�ÅPÈDÎÍÌ]Ó�Ê�Ç�ÅâÖ£Ê�Ç$/�ËaÇAÇÅPÈEèòÊ�ÎÔÖ"ä�ÚhÆ,>�ËÍæ�ñÞ�ÈEÅ0)�ä�ß�ÇhÃ]ÅvÖÈËcØ9ÇÈÉË�í�ÞÈÇ9Ë�ÌâÆÌ�Õ,ÇhÃÈÅÄÕ¢ÈÉÊâÓ*Ç9Ë�ÌâÆ ÊkÎ é�Ê¯ÈYÇYØðÌ�Õ,ÇhÃ]Å�è�Ë5Ö�Å*ñhÎÔÊ�Æ]ÅvÊ¯Ç0í Ë�æâÞ Ë�Ç9Ë�ÅâØwí�Å*ÕcÌªÈYÅ2ÇhÃ]Åú#ÈÉØ�Ç0Ë�Ç9ÅPÈïÊNÇ9ËÍÌuÆûØ�Ç9Å�éùÌkÕvÌuÞ)È0ÊdÇ�í ËÍæuÞ ËÍÇ�×_ÈEÅâØ�ÌkÎÍÞÈÇ9Ë�ÌâÆ³ØYÓþÃ]ÅPÇ�Å�ÙhØEÅ�Å�Ò�ÅkÓ*Ç9ËÍÌuÆ�9Èä ìÈä áîÛvËcØ�Ø�Ã]Ìkè�ÆÕcÌ�È�ÊkÎ�Î�í�ÊuØEÅ�Î�Ë�Æ]ÅâØ�Ê�Æ�Ö¦ØEÅâØÉØEË�ÌâÆ³Ùcå���8�Ê¯Ç�í�Ë�æuÞ�Ë�Ç9Ë�ÅâØþÛïä ÂÄÃ]Å$Ç�ÅâÊ�Æ°ØEý�Þ�Ê¯ÈYÅ+Õ¢ÈÉÊuÓóÇ�ËÍÌuÆ�Ê�Îwé�ÊdÈEÇYØ2ÌkÕè�ËÔÖîÅóñhÎÔÊ�Æ]Å�ÊdÇ�í ËÍæuÞ ËÍÇ9Ë�ÅâØxÕcÌ�ÈvÊ�Î�Î�eDm$.ve�> ñ%+DC íøÊuØEÅ�ÎÍË�Æ]ÅuØ�ÊdÈEÅ.Î�ËcØ9Ç9ÅuÖ�Ë�ÆëÂ�Ê�í]Î�Å*)�ä��Èä
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a priori model

>�Ë�æuÞ�ÈEÅ*)�äÍßuê�ü2ËcØ9ÇÈÉË�í�ÞÈÇ9Ë�ÌâÆ�Ì�Õ�ÇhÃÈÅ�Õ¢ÈÉÊâÓ*Ç9Ë�ÌuÆ�Ê�Î/é�Ê¯ÈYÇYØ
Â�Ê�í]Î�Å*)�ä��Èê�ÂÄÃ]Å$ÈEÅâØ�Þ Î~ÇYØ�Ì�ÕDÇhÃ]Å�è�ËÔÖîÅ*ñtÎ5ÊkÆÈÅ0ÊdÇ�í ËÍæuÞ ËÍÇ�×�ÈEÅâØ9Ì�ÎÍÞÈÇ9ËÍÌuÆ^�ÊâØEÅ�Î�ËÍÆÈÅ -�Å�Æ]æuÇtÃ ØEÅâØÉØóä ÊdÇ�íwä Ü�ÅâÊ�ÆëØEý�Þ�ÊdÈEÅ�Õ�ÈïÊuÓ*Ç�ä é�Ê¯ÈYÇ Ê¯Ç0íwäÙ�\ Ç¦Û Æ Ì�Ë�ÌâÆwä)Ç£Ì]Ö�Å�Î Ë�ÌâÆwä)Ç£Ì]Ö�Å�Î ÈEÅâØ9Ì�ÎaÉ�ÅâÖ

/�ßÉV�+DC )N8 ) ß�á�� � äõá��âì � ä�ß�9�å ßuß�9
/�ßþV�-wÏ ßâß*å ) ß�áuá � äõá�)�å � ä�ßN)ká ßuß �
//á�V]Ü¾Ï ß��uà ) àâá � ä�ß�à�) � ä�ßâß=) 8âà
/�ßþVîÐG> ß�à � ) ßâß�à � äõá�)�) � äõáâì � à�)

1$ËÍÇhÃ]ÌuÞ]Ç�Þ�ØEË�Æ]æ£ÇhÃ]Å�ËÍÌuÆ Ì]Ø9é Ã]ÅPÈEÅ�Ç£Ì]ÖîÅ�Î�ËÍÇ2èòÊuØ2Æ ÌâÇ�é�Ì]ØÉØEË�í]Î�Å0Ç�ÌmÈYÅuØ9ÌkÎ¤É�Å�ÇtÃÈÅ¶Ê¯Ç�í�Ë�æuÞ�Ë�Ç9Ë�ÅâØ*ä
1$ËÍÇhÃ�ÇhÃ]Å�Ë�ÌâÆ Ì]Ø�é Ã]ÅPÈYÅ¹Ç£Ì]Ö�Å�Î"èãÅ¹ÈEÅâØ�ÌkÎaÉ�ÅuÖ�Ê�í�ÌuÞ]Ç�à �#� Ì�ÕxÊ�ÎÍÎwÊdÇ�í ËÍæuÞ ËÍÇ�ËÍÅâØ*ä]ÂÄÃÈÅ Ó*Ì�ÌªÈïÖÈË�ÆÈñÊ�Ç9ÅâØ2èÄÅÔÈEÅ�ú�L]ÅuÖ�ÌuÆùÇhÃ]ÅzÉâÊkÎ�Þ ÅâØ�Ìuí ÇYÊ�ËÍÆÈÅâÖ�Þ�ØEË�Æ]æ£ÇhÃ]Å�ËÍÌuÆ Ì]Ø9é ÃÈÅÔÈEÅ�Õ�ÈYÅ�Å�ÎÍË�Æ]ÅâÊ¯È�ÓóÌªÇ�í�Ë�Æ�ÊNÇ9ËÍÌuÆè�ËÍÇhÃ]ÌuÞ]ÇÝÈYÅuØ9ÌkÎ¤É]Ë�Æ]æ�ÇhÃ]Å0Ê¯Ç0í Ë�æâÞ Ë�Ç9Ë�ÅâØvÙhÓ*Ì�Ç£é�Ê¯ÈYÅ.Ê�ÎÔØ�Ìa�51$Ë�Î5Ö]�"ß�àâàuìN�AÛÉä
�az�yNyNs��*�d��z�v]q�f£bhgKi(jAkKi(lnmpo\q�rBs�tukAl�i�s�v÷ÑØ'Ç�Å�ÆÈÇ9Ë�ÌâÆÈÅâÖ�ÇhÃ ËcØ�Ø�Ç9Å�éèòÊuØ�é�ÅPÈ�ÕcÌ�ÈÇ�ÅâÖ+í�ÊâØEÅ�Î�ËÍÆÈÅãíÈ×0í�ÊuØEÅ�ÎÍË�Æ]Å�äkÂÄÃ]Å�Ë�Ç9ÅPÈÉÊ�Ç9Ë¤É�ÅãÊkéÈé)ÈYÌ�ÊâÓþÃ�ËcØÉ�ÅÔÈE×�Ë¤Ç£é�ÌªÈYÇYÊ�Æ]ÇÄí�ÅkÓ�Ê*ÞøØEÅ�Ë�ÇãËcØÄÆÈÅkÓóÅuØÉØYÊ¯ÈY×�Ç9ÌÅâØ�Ç9Ë¤Ç�Ê�Ç9Å�Æ ÌuÇvÌuÆ ÎÍ×�ÇtÃÈÅ.ÊdÇ�í ËÍæuÞ ËÍÇ9Ë�ÅâØ���í Þ]Ç�ÓóÌ�ñÌ�ÈÉÖÈËÍÆ Ê�Ç9ÅâØ�ÊkÆ Ö.ÇÈYÌ�é�Ì]Ø9é ÃÈÅÔÈEÅÄéøÊ¯ÈÉÊdÇ�Å�Ç�ÅÔÈÉØ"Ç9Ì�Ì ä�> ÌªÈ�ÅâÊuÓÉÃ�í�ÊâØEÅ�Î�ËÍÆÈÅDèãÅÄÃ]Å�Î5Ö�ÌuÆ]ÅãØ�ÇYÊ�Ç9Ë�ÌuÆ.ú�L]ÅuÖÊkÆ Ö¦èãÅÅâØ�Ç9Ë¤Ç�Ê�Ç�ÅâÖ£ÇhÃ]ÅÓ*Ì�Ì�ÈÉÖÈËÍÆ Ê�Ç9ÅâØ2Ì�ÕòÇhÃ]ÅØEÅkÓ*ÌâÆ Ö¦ÌâÆÈÅÿäA> ÌªÈÑÅuÊâÓþÃ Ø�ÇYÊ�Ç9Ë�ÌuÆùèãÅ�ÅâØ�Ç9ËaÇ£Ê�Ç9ÅâÖÌâÆÈÅvÇÈYÌké Ì]Ø9é Ã]ÅPÈEÅ�éøÊ¯ÈÉÊdÇ�Å�Ç�ÅÔÈ�é�ÅPÈD9+Ã]ÌuÞ�ÈÉØ*ä�ÂÄÃÈÅ�ÈEÅâØ9Þ Î~ÇEØ�Õ�ÈYÌªÇ�í�ÌuÇtÃ�Ó�Ê¯Ç�é�Ê�ËÍæuÆ�Ø�Ùhe�é�Ì]ÓÉÃwôõàâáÊkÆ ÖëeDm$.2e�> V<+DC+ÛòÊ¯ÈEÅ0é)ÈEÅâØEÅ�Æ]Ç9ÅâÖ°Ç9ÌâæuÅ�ÇhÃ]ÅPÈ�ä"ÚhÆh>�Ë�æuÞ�ÈEÅ*)�ä á�Ê�Ç9×]é Ë5Ó�Ê�Î"Å�L ÊdÇ£éÈÎÍÅ�ËcØ�Ø�Ã]Ìkè�ÆÕcÌ�È2ÇtÃÈÅ0Ö�ÅPÉ�Å�Î�Ìké)Ç�Å�Æ�ÇDÌ�Õ�ÇhÃ]Å�Õ�ÈïÊuÓ*Ç9Ë�ÌâÆ ÊkÎwé�Ê¯ÈYÇ2ÌkÕDÇhÃ]Å�Æ�Ê¯ÈÈYÌkèÄñhÎÔÊ�Æ]ÅÊ¯Ç0í Ë�æâÞ Ë�Ç9ËÍÅuØãÖîÞ�ÈÉË�Æ]æ�ÇhÃ]Å

8âà
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ËÍÇ9ÅPÈÉÊ�Ç9Ë�ÌâÆ¾é)ÈYÌ]Ó*ÅâØÉØ£ÙAÇhÃ�ÈEÅ�Å�Ö]ÌuÞ�í]Î�Å�ÖÈË~Q/ÅPÈEÅ�ÆøÓ*Å�Ê¯Ç0í Ë�æâÞ Ë�Ç9ËÍÅuØ.Ø9Ç�ÅÔÇAÇ£Ë~ÆÈæ�Õ�ÈYÌªÇ�ØEÊ�Ç9Å�Î�ÎÍË�Ç9ÅâØöß�ì��ßóå��/áuì�Ê�Æ�Ö�á��îÛïä
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>�Ë�æuÞ�ÈEÅ*)�ä áÈê�ü2ÅPÉ�Å�Î�Ìké)Ç�Å�Æ�Ç�Ì�Õ/ÇhÃ]ÅxÕ¢ÈÉÊâÓ*Ç9Ë�ÌâÆ ÊkÎ�é�Ê¯ÈYÇ�ÌkÕ"ÇtÃÈÅDÆ�Ê¯ÈÈYÌkèÄñhÎÔÊ�Æ]Å�Ê¯Ç0í Ë�æâÞ Ë�Ç9ËÍÅuØ�ÙtÖÈÌuÞ�í]Î�ÅÖÈË~Q"ÅÔÈEÅ�Æ�ÓóÅuØ�á��NVøß*å���ß�ìNVøß*å�ÊkÆ Öëáuì�V�ß*å]ÛvÖ�Þ)ÈÉË�Æ]æÇhÃ]Å+ËÍÇ9ÅPÈÉÊ�Ç9Ë�ÌâÆ£é)ÈEÌ]ÓóÅuØÉØ

ÚhÆ�Â�Ê�í]Î�Å0)�ä�9+ÇhÃ]Å�Æ�Þ Ç�í�ÅPÈDÌ�Õ8ÈYÅuØ9ÌkÎ¤É�ÅâÖ£Ê¯Ç0í Ë�æâÞ Ë�Ç9ËÍÅuØ�ËcØðØ9ÃÈÌkè�Æwä�ÂÄÃÈÅÑÆ�Þ�Ç0í ÅÔÈðÌkÕ8ÈEÅâØ�ÌkÎaÉ�ÅuÖÊdÇ�í ËÍæuÞ ËÍÇ9Ë�ÅâØ�ÖîÅ�é Å�Æ Ö Ø�ÌuÆùÇtÃÈÅ¶Ó*ÌuÆÈú ÖîÅ�ÆøÓ*Å�ÎÍÅPÉ�Å�Î"ËÍÆ¦ÌâÞ)È.Ø�ÇYÊ�Ç9ËcØ�Ç9Ë5Ó�Ê�ÎwÇ9ÅâØ�ÇYØ*ä�1¾Å0Þ�ØEÅâÖùÊEÉ�ÅPÈY×ÓóÌuÆ�ØEÅPÈ�ÉâÊNÇ9ËaÉ�ÅvÓ*ÌuÆÈú ÖîÅ�ÆøÓ*Å�Î�ÅPÉ�Å�Î�ÙhÊ�í�ÌuÞ]Ç�àuà � Û Ê�Æ�ÖöÇhÃ]ÅPÈYÅ*ÕcÌªÈYÅÄèÄÅÑÓ*ÌâÞ Î5Ö�ÌâÆ Î�×�ÈEÅâØ�ÌkÎ¤É�ÅÑÊ�í�ÌuÞ]Ç
8�� � ÌkÕ�ÇhÃ]ÅëÊ¯Ç0í Ë�æâÞ Ë�Ç9Ë�ÅâØóä�ÚhÆrÇhÃÈÅëØYÊ¯Ç�Å£ÇYÊNí]Î�Å�ÇhÃ]ÅmÈEÅâØ�Þ�ÎRÇYØÞ�ØEË�Æ]æûÇhÃÈÅ�í)ÈYÌ�ÊâÖ Ó�ÊuØ9Ç�Ì�ÈEí ËÍÇYØËÍÆ�Ø�Ç9ÅâÊuÖ£ÌkÕDÚEÏ.Ò£Ì�ÈEí ËÍÇEØ�ÊdÈEÅ¶Ø�Ã]Ì�è�Æ,ä
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Â�Ê�í]Î�Å*)�ä�9Èê�ÂÄÃ]Å$ÈEÅâØ�Þ Î~ÇYØ�Ì�ÕDÇhÃ]Å�Æ�Ê¯È�ÈEÌkèÄñhÎÔÊ�Æ]ÅÊdÇ�í ËÍæuÞ ËÍÇ�×�ÈEÅâØ9Ì�ÎÍÞÈÇ9ËÍÌuÆ^�ÈYÌ�ÊâÖ Ó�ÊuØ9Ç2Ì�ÈEí ËÍÇYØ +;6Ñü�eIÌ�ÈEí ËÍÇEØ^�ÊuØEÅ�ÎÍË�Æ]Å -�Å�Æ]æuÇhÃ ØEÅâØÉØ*ä Ê¯Ç0íwä _?�vÊ¯Ç0íwä Ç�ÅuÊkÆ£ØYý ä Ê¯Ç0íwä Ç�ÅâÊ�Æ�ØYý ä Ê¯Ç�í,äÙ�\ Ç¦Û Ç9ÌuÇYÊ�Î ÈEÅâØ�ÌkÎ¤É�ÅâÖ Õ�ÈïÊuÓuä éøÊ¯ÈEÇ ÈYÅuØóä Õ�ÈïÊuÓuä é�ÊdÈEÇ ÈEÅâØóä

/�ßþV<+DC ):8 ) ß�á�� ßuß�9�� � ä á��uá ß � � � ä�ß�9 � ß � ì
/�ßþV<-wÏ ßâß*å ) ß�áâá ßuß � � � ä á�8�) 8 � � äõáâì�8 ß � )
//á�V]Ü¾Ï ß��uà ) àuá 8uà � � ä áuà�å 9�� � ä�ßâß�à 8�)
/�ßþV]Ð�> ß�à � ) ßuß�à à�) � � ä á�8Èß 8uá � äõì � á 9uàÏ0/ V�12/ ì ��� å ß � ì ß � ì �e� � ä á�)N9 ��å � äõá � ß àuì
12/ V�//÷ å�8 � å ß � ß à�å �e� � ä á�)N8 �uì � äõá���8 )ká
376�V�//÷ 9 ��� å ß � å à�� �e� � ä ìÈßuß ��) � äõá]ß=) 9�9
376�V<6�� ) ��� å ß � à ß � å �e� � ä á�8�8 9 � � äõáâìuì à�)Ï0/ V]ÜùÂ )Ná � å ß ��� ß ��� �e� � ä áuàuá 9uì � äõá]ß*å à�åÜ¾ÒuV�6Ñ� ):8 � å ß�á�9 ß�á�9 �e� � ä á�8�� 8 � � äõá]ß=) ßuß�àÜ¾ÒuVîÂ;. ß � 8 � å ß�ì � ß�á�) �e� � ä á�8 � 8uà � äõáâá�9 ß � 9Üùü V<//÷ ßuß�8 � å ß � 9 à����e� � ä á�)�) ) � � äõáâáuá 9�)Üùü V]ÜùÐ ß=)�å � å ßuß�ì à�9 �e� � ä á�)�) ìuà � äõáâì�9 9�å
� ËÍÌuÆ Ì]Ø9é ÃÈÅÔÈEÅ$Ç£Ì]Ö�Å�Î5ØDÞ�ØEÅâÖ
��� Ü�Å�Î~í�ÌuÞ)ÈÉÆ]Å*ñ�1�cÞ í�í Å�Æ Ê�Ê�é]é)ÈEÌÿÊuÓÉÃ�Þ�ØEÅâÖ

ÚhÇãËcØîÉ�ÅPÈY×�ËÍÆÈÇ9ÅPÈYÅuØ9Ç9Ë�Æ]æ+Ç9Ì�Ë�Æ�Ø9é�ÅkÓ*ÇDÇhÃ]Å.ÖÈËcØ�Ç�ÈÉË�í Þ]Ç9Ë�ÌâÆ£Ì�Õ�ÇhÃ]Å2Õ¢ÈÉÊâÓ*Ç9Ë�ÌuÆ�Ê�Î/é�Ê¯ÈYÇ�Ì�Õ�Æ ÊdÈÈYÌ�èÄñtÎ5ÊkÆÈÅÊdÇ�í ËÍæuÞ ËÍÇ9Ë�ÅâØÄí�Å*ÕcÌªÈYÅ+ÈYÅâØ�ÌkÎ�Þ]Ç9Ë�ÌuÆrÙ�>�Ë�æâÞ)ÈEÅ*)ÿäõìîÛïä"ÚhÆëÅuØÉØEÅ�Æ�Ó*Å.èÄÅ¶Ó*ÌuÆ�ÓóÎ�Þ�Ö�Å.ÇhÃ Ê�ÇvÆ ÊdÈÈYÌ�èÄñtÎ5ÊkÆÈÅÊdÇ�í ËÍæuÞ ËÍÇ9×AÈEÅâØ�ÌkÎÍÞÈÇ9Ë�ÌâÆùËcØ�Ç£Ì]Ø�ÇvØ9Þ Ó�Ó*ÅâØÉØgÕcÞ ÎwÞ�ØEËÍÆÈæ�ÇhÃ]ÅÚEÏ.Ò£Ì�ÈEí ËÍÇEØvÊ�Æ�ÖùÊ�ÎaÇ£Ì]Ø�ÇãË¤Ç£é�Ì]ØÉØEËÍíÈÎÍÅÞøØEË�Æ]æ�ÇhÃ]Å.í)ÈEÌÿÊuÖ Ó�ÊuØ�ÇvÌªÈYí Ë�ÇYØÄÕcÌªÈví�ÊuØEÅ�Î�Ë�Æ]ÅâØðÎÍÌuÆ]æuÅPÈvÇhÃ�Ê�ÆùÊ�í�ÌuÞ]Ç0ß ��� \ Çùä
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ª�« µ ¯ ° ±*²³° ´Wµû²E´ ¶
ÚhÆ�·�ÊkÆ�Þ�Ê¯ÈY×"ô àuì£ØEÅPÉ�Å�ÆùÚEÏ.Òë÷2Æ ÊkÎ�×�ØEËcØ�+DÅ�Æ]Ç�ÅÔÈÉØ.ÙhØEÅ�Å¶Â�Ê�í]Î�Å�áÈä áîÛ�èãÅPÈEÅ0é)ÈEÌ]Ö�Þ�Ó*Ë�Æ]æ¦ÏÑÐÄÒ�ÌªÈ�ñí�Ë�ÇYØ��wÅâÊ¯ÈYÇhÃÜÈYÌuÇYÊ�Ç9Ë�ÌuÆûé�ÊdÈÉÊ¯Ç�Å�Ç9ÅPÈïØ��wØ9ÇEÊ�Ç9Ë�ÌâÆ³ÓóÌ�ÌªÈÉÖ]Ë�Æ�ÊNÇ9ÅâØ���ÊkÆ ÖùÌuÇhÃ]ÅPÈ$ÈEÅ�Î�ÅPÉâÊ�Æ]Ç�é�ÊdÈÉÊdÇ�Å�Ç9ÅPÈïØÞøØEË�Æ]æ ÇtÃÈÅ ÖÈÊ�ÇYÊ¾Õ�ÈYÌªÇ ÇtÃÈÅ ÚïÏ.Ò^+DÌ�ÈEÅ¢«2Å�Ç9èÄÌ�È¸¬¹ÙtØEÅ�Å¾Ò�ÅNÓ*Ç9Ë�ÌuÆ¹á]ä�ßkÛÉä�ÂÄÃ]ÅJÈYÅuØ9Þ Î~ÇYØ°ÌkÕÇhÃ]ÅÚEÏ.Ò³é�ÈEÌ]Ó*ÅâØÉØEË�Æ]æûÓ*Å�Æ]Ç9ÅPÈÉØ.èÄÅPÈYÅmÈEÅ�æâÞ Î5ÊdÈEÎ�× Ó*ÌªÇ£éøÊ¯ÈEÅâÖ¾í]×¹�õÏ2ÌÿÊuÖA�vß�àâàuìN�häDÂÄÃ]ÅuØEÅ Ó*ÌªÇ�é�Ê¯È9ñËcØ9ÌuÆ�Ø0Ø�Ã]ÌkèÄÅâÖ ÇtÃ Ê�Ç.ÇhÃ]Å�Ó*ÌuÆ�ØEËcØ9Ç9Å�Æ�Ó*×ëÌ�Õ�ÇtÃÈÅ�ÖÈÊkË�ÎÍ×¦ÌªÈYí Ë�Ç¶Ø�×�Ø�Ç9ÅPÇ�ØÄÕ¢ÈEÌªÇ¥Ö]Ëº¨/ÅPÈEÅ�ÆÈÇ.ÓóÅ�ÆÈÇ9ÅPÈïØÊkéÈé�ÈEÌ�ÊâÓþÃ]ÅâÖ¾ÇhÃ]Å�á��ëÓWÇ&ÎÍÅPÉ�Å�Î¥�/ÊNÕcÇ9ÅPÈ Ê»)�¼ÿé�Ê¯ÈïÊ¯Ç�Å�Ç9ÅPÈ0C2Å�Î¤Ç�ÅPÈEÇ�Ç�ÈÉÊ�ÆøØgÕcÌªÈ�Ç£Ê�Ç9Ë�ÌâÆwäwÚhÆùÌªÈïÖîÅÔÈÇ9Ì�Ë¤Ç�é)ÈEÌdÉ�Å�ÇhÃ]Å�Ó*ÌâÆ�ØEËcØ�Ç9Å�Æ�Óó×£í�Å�Ç9èÄÅ�Å�Æ�ÇhÃ]Å�ÖÈË�¨"ÅÔÈEÅ�Æ]Ç2é�ÈEÌ]Ó*ÅâØÉØEË�Æ]æëÓ*Å�Æ]Ç9ÅPÈÉØÄÅPÉ�Å�ÆJÇ£Ì�ÈEÅÊkÆ ÖÇ9Ì�Ö�Å�Ç9ÅkÓ*ÇãÇhÃÈÅ�ÈEÅâÊâØ�ÌuÆ£ÕcÌ�ÈvØ�ÌªÇ�ÅÑØ]Ç�Ê�Î�ÎøØ�×�Ø�Ç9ÅPÇ�ÊNÇ9ËÔÓ�ÖÈËº¨/ÅPÈYÅ�Æ�Ó*ÅâØðí�Å�Ç9èãÅ�Å�Æ�ÇhÃÈÅ�ÈEÅâØ9Þ Î~ÇEØÄÌkÕDÖ]ËRÕ5ñÕcÅÔÈEÅ�Æ]Ç�ÚEÏ.Òë÷2Æ�Ê�ÎÍ× ØEËcØ$+DÅ�Æ]Ç�ÅÔÈÉØ�ÇhÃÈÅ�÷vÆ ÊkÎ�×�ØEËcØ�+DÅ�ÆÈÇ9ÅPÈ0+DÌ�ÌªÈïÖÈË�Æ�Ê�Ç9ÌªÈÖ�Þ)ÈÉËÍÆÈæ£ÇtÃÈÅ¶ÚïÏ.ÒëÐ�Ë�ÎÍÌuÇÒÿÅPÈÉ]Ë5Ó*Å��uÐÀÈEÌkÕYä�+väº+vä ÏvÌ�ÊuÖ]� ØEÅ�ÎÍÅkÓ*Ç9ÅâÖ+Ç9èÄÌ.èÄÅ�ÅB¬ ØãÙEß=)E¼¶ì � ·�ÊkÆ�Þ�Ê¯ÈY×¦ß�àuàâì�� ÏÑÐÄÒèãÅ�ÅB¬�Ø?9�8 �ÊkÆ Ö@9�8]ß�Û�Ç�Ì.í�Å�ÈEÅ�é)ÈEÌ]Ó*ÅâØÉØEÅâÖíÈ×¶Ê�Î�ÎøÚïÏ.Ò.é)ÈYÌ]Ó*ÅâØÉØEË�Æ]æ0Ó*Å�Æ]Ç�ÅÔÈÉØ��kÞ�ØEËÍÆÈæ.ÇhÃ]ÅvØEÊdÇ�ÅòÓ*Ì�ÌªÈïÖÈË�Æ�Ê�Ç�ÅâØÙtÊ�Æ�Ö¾Î�Ì]Ó�Ê�ÎDÇ9Ë�ÅâØ��wÊkÆÈÇ9Å�Æ�Æ Ê£Ã]Å�ËÍæuÃ]ÇYØþÛ�ÕcÌªÈ0ÇhÃÈÅ�Ø9ÇYÊNÇ9ËÍÌuÆ�Ø.ÃÈÅ�ÎÔÖ�ú� ]ÅuÖ/äW1ûÅ�Þ�ØEÅâÖ¾ÇhÃ ËcØ�Ö]Ê�ÇYÊ¦ØEÅ�ÇÇ9ÌùÇ9ÅâØ�Ç.ÌuÞ�ÈÊ¯Ç0í Ë�æâÞ Ë�Ç9×_ÈEÅâØ�ÌkÎ�Þ]Ç9Ë�ÌâÆrØ�Ç�ÈÉÊ�Ç9Å�æuËÍÅuØ��wè�ÃÈÅPÈYÅ�èãÅöÕcÌ]ÓóÞ�ØEÅâÖ¾ÌuÞ)È¶Ê�ÇhÇ9Å�ÆÈÇ9ËÍÌuÆûÌuÆ³ÇhÃ]ÅÖ]Ê�ÇYÊöÕ�ÈYÌªÇ»ß � ª�Þ)ÈYÌké ÅâÊkÆùÚEÏ.Ò³+DÌ�ÈEÅ�Ò�ÇYÊNÇ9ËÍÌuÆ�ØóäA62Þ�È�Ç�ÅâØ9Ç2Æ]Å�Ç9èÄÌ�È¸¬�ËcØÄæuË¤É�Å�Æ�ËÍÆa>�Ë�æâÞ)ÈEÅ*)�ä�)�äÚhÇvÓ*ÌdÉ�ÅPÈïØ�Ê�ÆëÊ¯ÈYÅâÊöÌkÕÀÈYÌuÞ æâÃ Î�×a� ����� ¬ Ç Ù¥« ñYÒ Û*½ á ����� ¬ Ç»Ù�ª�ñ�1GÛÉä
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Â�ÊNí]Î�Å*)ÿäº)�êA-�ËcØ9Ç�Ì�ÕãØ9ÇYÊNÇ9ËÍÌuÆ�Ø
Å�Æ�ÇºÈ

É�ÊBËNÊ�ÌÎÍ�Ï ËÑÐ�Ð�Ò�Ó�ÔwÕ b,bab[bÖ`,`³`,`,`,`[`,`,`,`³×,×
ØaÙ,Ú[Û,Ü b\`\×,Ýa� ØaÙ\Ú,Û[Ü b

Þ�ß�Æeà Þ�Ò�Ë<áÁÞ�á â,âaâ[â,â,â³â,â,â,â[â,â,â,â[â,â
ã�ä%ä¸Ç�å�æ çÎè ã<Í�ÉnÞ ã�Í â,âaâ[â,â,â³â,â,â,â[â,â,â,â[â,â
é?Æeênß(æ5ê é?ËÑÅ�Ò�é?Å â,âìë³â,â,â³â,â,â,â[â,â,â,â[âaë
é?Æ¥Ç�Èuß�Æ é?ËNÊ�Óíé?Ê â,âaâ[â,â,â³â,â,â,â[â,â,âaë³â,â
ÊBßÎä¸î�ïÎä Ê�ÒÑÍ�é Ê�Ò â,âaâ[â,â,â³â,â,â,â[â,â,â,â[â,â
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WIDE-LANE AMBIGUITIES (EUROPE)
Fractional Parts after Initial Solution
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WIDE-LANE AMBIGUITIES (EUROPE)
Fractional Parts in the Moment of Fixing
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x]lNyNz�l�q�j�m|f!E.ÂÄÃ]ÅÄÅ�Æ]Ç9Ë��EÅ�ÆÈÅ�Ç9èãÌ��e¬.è�ÊuØwé��YÌ]Ó*ÅâØÉØEÅuÖ�F Å�Æ.íÈÎÍÌ]Óuô�ÕcÌ���ÅâÊuÓÉÃ0ØEÅâØÉØEË�ÌuÆ�Ùhákå�ÃÈÌâÞ��ÉØÉÛÉä

1¾ÅÅâØ�Ç9Ë�
£Ê�Ç9ÅâÖ°ÇtÃÈÅ¶Ê�
�í�Ë�æuÞ�Ë�Ç9Ë�ÅâØ�� ÇtÃÈÅ�Ó*Ì�Ì(�ÉÖÈËÍÆ Ê�Ç9ÅâØ2Ì�ÕòÊkÎ�Î�ÇhÃ]ÅØ9ÇYÊNÇ9ËÍÌuÆ�Ø2è�ËÍÇhÃùÇhÃ]Å�ÅB �ñÓ*Å�é Ç9Ë�ÌâÆrÌ�Õ01ûÅ�ÇhÇYç�Å�Î�Î��wÇ�EÌké�Ì]Ø�é�ÃÈÅ��YÅ�é�Ê��ïÊ�
�Å�Ç9Å��ÉØ�ÙAÌuÆ]Å¦éøÊ��ÉÊ	
�Å�Ç�Å*�+é�Å���Ø9ÇYÊNÇ9ËÍÌuÆ$ÊkÆ Öé Å*�09�Ã]ÌuÞ��ïØ Ìâí/ØEÅ��ÉâÊ�Ç9Ë�ÌuÆëÇ9Ë�
�Å�Ë�Æ]Ç9Å��ÉâÊ�ÎcÛn��ÊkÆ Ö�)Ì(�Eí ËÍÇ�é�Ê	�ÉÊ�
�Å�Ç9Å��ïØòÕcÌ(��ÅâÊuÓÉÃùØEÊ�Ç9Å�Î~ñÎ�Ë�Ç9Å�Ù¥9£Ë�Æ ËÍÇ9Ë5Ê�Î�Ó*ÌâÆ ÖÈËÍÇ9Ë�ÌuÆøØ2éÈÎÍÞ�Ø�ÇhÃ]Å£ÖÈË��EÅkÓóÇ�Ø9Ì�ÎÔÊ��G�ÉÊuÖ]Ë5Ê�Ç9Ë�ÌuÆùé-�EÅâØÉØ�Þ��YÅ�éøÊ��ÉÊ	
�Å�Ç�Å*�IH Ü
� ¾ÄÅ�Þ]ÇhÎ�Å*�ðÅ�ÇÄÊkÎhäÎ�"ß�àâà�åÿÊ=�AÛïä�ÂÄÃÈÅv×�ñhí ËÔÊuØEÅâØÄèÄÅ*�EÅE¬�Å�é Ç�ú� ]ÅuÖ�ÌuÆ�ÇhÃ]ÅÝÉâÊ�ÎÍÞ ÅâØðÌâí ÇYÊ�Ë�Æ]ÅâÖ�Ë�ÆÇhÃÈÅ0Ø9ÇEÊkÆ Ö]Ê��ïÖ¦ìB¼]Ö]Ê�×�Ø�Ø�ÌkÎ�Þ]Ç9Ë�ÌâÆwä

x]lNyNz�l�q�j�mKJ.E0ªDÊuÓÉÃ¦í�ÊâØEÅ�Î�ËÍÆÈÅ.è�ÊâØ é-�EÌ]Ó*ÅâØÉØEÅâÖùØEÅ�é�Ê	�ÉÊ�Ç9Å�Î�×�ä�1ûÅ0Ó*ÌuÆøØ�Ç�ïÊ�ËÍÆÈÅâÖ¦ÇhÃ]Å0Ó*Ì�Ì��ïÖÈË�ÆÈñÊNÇ9ÅâØ�Ç9Ìß�ÓL
 Ç9Ì.ÇhÃ]ÅI
�ÅâÊ�Æ0Ó*Ì�Ì��ïÖÈË�Æ�Ê�Ç9ÅuØ�Ìuí ÇYÊ�ËÍÆÈÅâÖ�Õ �YÌ�
�ÇtÃÈÅÑß*å.Ø9ÇEÊkÆ Ö]Ê��ïÖ�ÚEÏ.Ò0ìNñgÖ]Ê�×�Ø
à�)
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Ø�ÌkÎ�Þ]Ç9Ë�ÌuÆøØ*ä?> Ì(�+ÇtÃ ËcØ)
�ÅâÊ�ÆûØEÅ�Ç+ÌkÕvÓ*Ì�Ì(�ÉÖÈËÍÆ Ê�Ç9ÅâØ�ÊkÆrÊuÓ�ÓóÞ��ÉÊâÓ*×ùÌ�Õ ÊNí�ÌâÞÈÇ�ß�ÓC
»Ó*ÌâÞ Î5Öí Å0ÅB ]é ÅNÓ*Ç9ÅuÖ/ä ÚhÆùÊâÖ ÖÈË�Ç9ËÍÌuÆùÇ9Ì�Ø�ÇYÊ�Ç9Ë�ÌâÆùÓ*Ì�Ì(�ÉÖÈËÍÆ Ê�Ç9ÅâØ�Ê�Æ�Ö¦Ê	
�í ËÍæuÞ ËÍÇ�ËÍÅâØÄèÄÅØ9ÌkÎ¤É�ÅâÖ�ÕcÌ��ÇhÃÈÅÑÇ�EÌké�Ì]Ø�é�ÃÈÅ��YÅ.é�Ê��ïÊ�
�Å�Ç9Å��ÉØ�ÙAÌâÆÈÅÑé�Ê��ïÊ�
�Å�Ç9Å��Dé Å*��Ø�ÇYÊ�Ç9Ë�ÌâÆ�Ê�Æ�Ö£é Å*�;9�Ã]ÌuÞ��ïØ Ìâí"ØEÅ*��ñÉuÊ�Ç9Ë�ÌâÆ³Ç9Ë�
�Å�ËÍÆÈÇ9Å���ÉuÊkÎAÛ�Ç9Ì�Ì�äZ1ûÅ£Þ�ØEÅâÖ¾ÇhÃ]Å£ÚEÏ.ÒëÌ��Eí�Ë�ÇYØ+Õ �YÌ�
»ÇhÃ]Å,+DÅ�ÆÈÇ9Å���ÕcÌ(�U6M�Yí Ë�Çü2Å�Ç9Å��
�Ë�Æ�ÊNÇ9ËÍÌuÆ¦ËÍÆpª�Þ��EÌké�ÅëÙ¸+;6Ñü$ªÄÛ.ÊkÆ ÖN
�ÊuÖ�Å�Æ Ì�ÕcÞ��YÇhÃ]Å��.Ì��Eí�Ë�ÇYØ�Ë�
£é-�EÌdÉ�Å�
�Å�Æ�Ç�äÂÄÃÈÅ�ÅâØÉØEÅ�Æ]Ç9Ë5Ê�Î�ÖÈË�¨"Å*�EÅ�Æ�ÓóÅ�í Å�Ç�èãÅ�Å�Æ0ÇhÃÈÅ�Ç9èãÌ.Ø�Ç��ÉÊ�Ç9Å�æuËÍÅuØ�ÇhÃ�ÞøØxí�ÅâØEË5Ö�ÅâØ�Ë�ÆÇtÃÈÅÄÕgÊuÓ*Ç�ÇhÃ Ê�ÇË�Æ�Ø�Ç��ÉÊ�Ç9Å�æu×¶÷ èãÅ�
£ÊN¬�ÅDÊ�Æ�Ê�ÇhÇ9Å�
£é Ç"ÕcÌ(�DÊ)�EÅ�æâË�ÌuÆ�Ê�Î]Ì��Yí Ë�Ç�Ë�
£é��YÌdÉ�Å�
Å�Æ�ÇB�óË�Æ¶Ø�Ç�ïÊ�Ç�Å�æu×
¾ ÇhÃ]Å.Ì��Yí Ë�ÇYØvÊ��EÅ0¬�Å�é�Çðú� ]ÅâÖ"äÂÄÃÈÅËÍÇ9Å��ÉÊ�Ç9Ë¤É�Å0Ê�é]é��YÌ�ÊuÓÉÃûÇ�Ì0�YÅuØ9ÌkÎ¤É�Å�Ê�
�í�Ë�æuÞ�Ë�Ç9Ë�ÅâØvÖîÅâØEÓL�ÉË�í�ÅâÖ¦Ë�Æ|�ÝÜ�Å��ÉâÊ	�EÇ�Å�Ç Ê�ÎhäÎ��ß�àâà�å��ËcØãÊ�Æ�ÅâØÉØEÅ�Æ]Ç�ËÔÊ�Î�Å�ÎÍÅ�
�Å�ÆÈÇ�í�ÅkÓ�Ê*Þ�ØEÅÑÌ�Õ�ÇhÃÈÅ Ó*Ì����EÅ�ÎÔÊNÇ9ËÍÌuÆ�ØDí Å�Ç�èãÅ�Å�Æ<ÉâÊ��ÉËÍÌuÞ�ØÄéøÊ��ÉÊ	
�Å�Ç�Å*�ðÇ9×]é�ÅuØóä

1$ËÍÇhÃ ËÍÆ�ÌâÆÈÅÑË�Ç9Å��ÉÊ�Ç9Ë�ÌâÆ�Ø�Ç9Å�é�ÌâÆ Î�×£ÇtÃÈÅ�ÎÍË�
£ËÍÇ9ÅkÖ�ÙtØEÅ�Î�ÅNÓ*Ç9ÅuÖ�Û�Æ�Þ+
�í�Å���ÌkÕ�ÇtÃÈÅ�í�ÅâØ�Ç9ñ9Ö�Å�Ç9Å���
£Ë�Æ]ÅâÖÊ	
�í ËÍæuÞ ËÍÇ9Ë�ÅâØÄÊ	�EÅ�ú� ]ÅuÖ�ÊkÆ Ö�ÇhÃÈÅvÕcÌ�ÎÍÎ�Ìkè�Ë�Æ]æ�Î�ÅâÊuØ9Ç�ñgØEý�Þ�Ê��YÅuØ�ÊâÖB4EÞ�Ø9Ç8
�Å�Æ]Ç�ØEÅ���É�ÅâØÄÊuØvÊ�ÆëË�Æ ËÍÇ9Ë5Ê�ÎØ9ÌkÎ�Þ]Ç�ËÍÌuÆ�ÕcÌ��ÄÇtÃÈÅ�Æ]ÅB ]ÇÄËÍÇ�Å*�ÉÊ�Ç9Ë�ÌuÆ�Ø�Ç9Å�é,ä ÂÄÃ]Å2ú��ÉØ9Ç�Ë�
£é-�EÅâØÉØEË�ÌâÆ�Ó*ÌuÆ�ÓóÅ��ÉÆ Ë�Æ]æÇhÃ]Å��YÅ�Î�ËÔÊ�í Ë�ÎÍË�Ç9×�ÌkÕÇtÃÈÅ0Ê�
0í Ë�æâÞ Ë�Ç9×.�YÅâØ�ÌkÎ�Þ]Ç9Ë�ÌuÆ Ø�Ç9Å�
.
°Ø�Õ��EÌ(
 ÇhÃ]Å0ÖÈËcØ�Ç��ÉË�í Þ]Ç9Ë�ÌuÆ�ÌkÕDÇhÃ]Å Õ��ÉÊâÓ*Ç9Ë�ÌâÆ ÊkÎwé�Ê��YÇEØvÌ�ÕDÇhÃ]ÅÊ	
�í ËÍæuÞ ËÍÇ9Ë�ÅâØ�è�ÃÈÅ�Æ�ÇhÃÈÅ�×£Ê	�EÅ.ÊâÓ*Ç9Þ�Ê�ÎÍÎ�×ú� ÈÅâÖ¦ÙcËhä>Å�äuË�Æ�ÇhÃÈÅÑË�Ç9Å��ÉÊ�Ç9Ë�ÌâÆ£Ø9Ç9Å�é£è�Ã]Å�Æ£ÇhÃ]Å.Ê�
0í Ë�æâÞÈñËÍÇ9Ë�ÅâØ èãÅ��EÅ0ÊâÓ*Ç9Þ�Ê�ÎÍÎ�×�ú� ]ÅâÖ ÛÉä/ÂÄÃ ËcØvÖÈËcØ�Ç��ÉË�í Þ]Ç9Ë�ÌâÆ�ÌkÕãÇhÃÈÅ�Õ��ÉÊâÓ*Ç9Ë�ÌuÆ�Ê�Î�é�Ê	�EÇYØ2Ì�ÕòÊ	
�í ËÍæuÞ ËÍÇ�ËÍÅâØðË�ÆÇtÃÈÅ?
£Ì(
�Å�Æ]Ç�ÌkÕ�ú� ]Ë�Æ]æÕcÌ���í�ÌuÇhÃ Ø�Ç��ÉÊ�Ç9Å�æuËÍÅuØ�ËcØðæâË¤É�Å�Æ�ËÍÆ[>�Ë�æuÞ-�EÅ )ÿä�ß � ä
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>�Ë�æuÞ-�EÅ*)�äÍß � ê/ü2ËcØ9Ç�ÉË�í�ÞÈÇ9Ë�ÌâÆ�ÌkÕ�ÇhÃ]Å Õ��ÉÊâÓ*Ç9Ë�ÌuÆ�Ê�Î�é�Ê	�EÇYØÄÌ�Õ�ÇtÃÈÅÑÊ�
0í Ë�æâÞ Ë�Ç9Ë�ÅâØ�è�Ã]Å�Æ£ÊâÓ�Ó*Å�é�Ç�ÅâÖÇ9Ìí�Å2ú� ]ÅâÖ
1¾Å�Þ�ØEÅâÖ³Ê�É�Å��Y×ûÓ*ÌuÆøØEÅ��ÉâÊ�Ç9Ë¤É�Å�Ó*ÌuÆÈú ÖîÅ�ÆøÓ*Å�ÎÍÅPÉ�Å�Î�ËÍÆ¾ÌâÞ���Ø�ÇYÊ�Ç9ËcØ�Ç9Ë5Ó�Ê�Î�Ç�ÅâØ9ÇEØ£Ù�1 � ìùÊkÆ Ö3�46587 � �+;�� )ûÊ�Æ�Ö Æ]ÅPÉ�Å��YÇhÃÈÅ�Î�ÅâØÉØ�èÄÅ¦èãÅ��EÅëÊ�í]Î�Å¦Ç9ÌO�YÅâØ�ÌkÎ¤É�Å�Ë�Æ í�ÌuÇhÃ¹Ó�ÊâØEÅâØ#8âá � Ì�Õ0ÇhÃ]ÅÆ�Ê����EÌkèÄñtÎ5Ê�Æ]Å�Ê�
�í�Ë�æuÞ�Ë�Ç9Ë�ÅâØ�ÙhÊ�í�ÌuÞ]Ç£ß�8 � ÌkÕÄÕ��ÉÊâÓ*Ç9Ë�ÌuÆ�Ê�Î�é�Ê	�EÇYØ�ÌuÞ]ÇEØEËÔÖîÅ�ÇhÃ]Å�ìQP �<;�� ) � �+; á]ßÎÍË�
£ËÍÇ�Ø9ÃÈÌâÞ Î5Öùí�ÅÊuÖ�ÖîÅâÖùË�Æh>�Ë�æuÞ-�EÅ\)�äÍß � ÛÉäA1ûÅ,
�Ê�×ëÓ*ÌâÆ�Ó*Î�ÞøÖîÅ0ÇhÃ Ê�Ç.Ê	
�í ËÍæuÞ ËÍÇ9×.�EÅâØ�ÌkÎÍÞÈÇ9Ë�ÌâÆèòÊuØ�Ã Ë�æâÃ Î�×°Ø�Þ�Ó�Ó*ÅâØÉØgÕcÞ Îtä
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÷�Ó�Ó*Ì(�ÉÖÈËÍÆÈæ�Ç9Ì�ÇtÃÈÅ0ÖÈËcØ9Ç�ÉË�í�ÞÈÇ9Ë�ÌâÆ�Ì�ÕDÇhÃ]Å�Õ �ïÊuÓ*Ç9ËÍÌuÆ�Ê�Îwé�Ê	�EÇYØ2ÇhÃ]Å?�EÅâØ�ÌkÎ�Þ]Ç9Ë�ÌâÆùÌ�ÕDÇhÃ]Å.Æ Ê	��YÌ�èÄñÎÔÊ�Æ]Å�Ê�
0í Ë�æâÞ Ë�Ç9Ë�ÅâØ2ÌâÆ¾ÇtÃÈÅí�ÊâØEÅ�Î�ËÍÆÈÅÎÍÅPÉ�Å�Î�ØEÅ�Å�
�Ø�Ç9Ì�í Å�Ø�ÎÍË�æâÃÈÇhÎÍ×�í Å�ÇhÇ9Å���ÇhÃ�Ê�ÆûÇhÃ]Å�Ø�Ç�ïÊ�Ç�Å�æu×÷0ä�ÂÄÃ ËcØ,�YÅuØ9Þ Î~ÇËcØ+Ë�
£é�Ì��EÇYÊkÆÈÇ0í ÅNÓ�Ê*Þ�ØEÅ£ËÍÇ�ÖîÅ*
£ÌuÆ�Ø9Ç�ïÊNÇ9ÅâØ+ÇtÃÈÅ£é�Ì]ØÉØEËÍí Ë�ÎÍË�Ç9×ùÇ9ÌR�EÅâØ�ÌkÎ¤É�Å�ÇhÃ]ÅÆ�Ê����EÌkèÄñtÎ5Ê�Æ]ÅûÊ�
0í Ë�æâÞ Ë�Ç9ËÍÅuØ�ÞøØEË�Æ]æ³ÚEÏ.ÒrÌ��Yí Ë�ÇYØ�è�ËÍÇhÃÈÌâÞÈÇÕcÞ��YÇhÃÈÅ*��Ì(�Eí ËÍÇ�Ë�
£é��EÌdÉ�Å�
Å�Æ�Ç�ä�1¾ÅèòÊ�Æ]Ç�Ç9ÌùØ9Ç9Þ�ÖÈ×ùÇhÃ ËcØ.ÊâØ�é�ÅkÓ*Ç.Ë�Æ>
£Ì(�EÅ�Ö�Å�ÇYÊ�Ë�Î�íÈ×ùÇYÊ=¬]Ë�Æ]æ¦ËÍÆÈÇ9ÌëÊuÓ�Ó*ÌuÞ]ÆÈÇ.ÇhÃ]Å�ýîÞ�ÊkÎ�ËÍÇ�×ëÌ�ÕvÇhÃ]ÅØ9ÌkÎ�Þ]Ç�ËÍÌuÆ�Ø0ÙAÞ�ØEËÍÆÈæ�Ø9Ç�ÉÊ�Ç9Å�æâË�ÅâØ�÷<Ê�Æ�Ö[¾2Û�Ç9Ì�Ì�äwÂÄÃÈÅvÕcÌ�ÎÍÎ�Ìkè�Ë�Æ]æ�ÊuØ�é�ÅkÓóÇEØvÊ��YÅ0Ó*ÌuÆ�ØEËÔÖîÅ*�EÅâÖ"ê
S 1¾Å�ÅB ]é�ÅkÓ*Ç0Ø�Þ�íÈñgÓ*Å�Æ]Ç9Ë�
�Å�Ç9ÅC�0ÊâÓ�Ó*Þ��ïÊuÓ*×ùÕcÌ��ÌâÞ����YÅâØ�Þ Î~ÇYØ*äDÂÄÃ]Å��EÅóÕcÌ��EÅ�ÌuÆ ÎÍ×³ÇhÃ]ÅUT9Õ �YÅ�ÅÆÈÅ�Ç9èãÌ��e¬ } ÊkéÈé��YÌ�ÊâÓþÃ ÙAÌâÆ Î�×ëÌuÆ]Å�Ø�ÇYÊ�Ç�ËÍÌuÆ�¬�Å�é Ç�ú� ]ÅuÖ�Û2ËcØ�ÉuÊkÎ�ËÔÖ¦í ÅNÓ�Ê*Þ�ØEÅÇhÃ]Å�Ê£é��ÉË�Ì(�ÉËÓ*Ì�Ì��ïÖÈË�Æ�Ê�Ç�ÅâØ£ÙtÚ�Â;.E>ðÛvÌ�ÕvÇtÃÈÅ�ú ÖîÞ�Ó*Ë5ÊkÎDØ�ÇYÊ�Ç9Ë�ÌâÆ�Ø+Ã�ÊPÉ�Å���
�Ø�Å���YÌ��ÉØ.Ì�ÕÑÇhÃ]Å�Ì(�ÉÖ�Å���ÌkÕßÓC
ùä
S ÚgÇ.ËcØ�Æ ÌâÇ�Ø9Þ�F°Ó*Ë�Å�Æ]Ç�Ç9ÌùØEË�
£é]Î�×ëØ�Ç9Þ�ÖÈ×ùÇtÃÈÅ�Ó*Ì�Ì(�ÉÖÈËÍÆ Ê�Ç9ÅâØ*ôV�EÅ�é ÅâÊ�ÇYÊ�í Ë�ÎÍË�Ç9×£í�ÅkÓ�Ê*ÞøØEÅ�ÇhÃ]Å�EÅâØ�Þ Î~Ç9Ë�Æ]æ£Æ]Å�Ç9èÄÌ(�¸¬ëÌ�ÕòØ�ÇYÊ�Ç9Ë�ÌâÆ�Ø�
�Ê�×£í�ÅÓóÌ���YÞ é Ç9ÅâÖ¦íÈ×ëØ:
£ÊkÎ�ÎV�EÌâÇYÊNÇ9ËÍÌuÆ�Ø2Ë~ÕãÌuÆ ÎÍ×�ÌâÆÈÅØ�ÇYÊ�Ç�ËÍÌuÆËcØZ¬�Å�é Ç�ú� ]ÅâÖ"ä�ÂÄÃ ËcØ�Ê	�EæâÞ<
�Å�Æ]Ç�ËcØ�ÓóÅ��EÇYÊ�ËÍÆ Î�×?�YÅ�Î�ÅPÉâÊkÆÈÇ�Ë�ÆÇhÃ]Å�Ó�ÊuØEÅvÌ�Õ�Ò�Ç�ïÊ�Ç�Å�æu×÷�äÄÂÄÃ]Å��YÅ*ÕcÌ��YÅùÊ C2Å�Î�
�Å��EÇ.Ç�ïÊ�Æ�ØhÕcÌ���
£Ê�Ç9Ë�ÌâÆW
Þ�Ø9Ç�í�Å¦ÞøØEÅuÖIÇ9ÌrÓóÌ�
£é�Ê	�EÅ�ÇhÃ]ÅùÖ]Ê�ËÍÎ�×Ø�ÌkÎ�Þ]Ç9Ë�ÌuÆøØ*ä
S 6��Yí Ë�ÇòýîÞøÊ�Î�ËÍÇ9×£ÊkÆ Ö£Ì��Yí Ë�Çãé�Ê��ïÊ�
�Å�Ç�ÉËÍçkÊ�Ç9Ë�ÌuÆ�Ê��YÅ0ÓC�EÞ�Ó*Ë5ÊkÎhä�ÚhÇvØ9ÃÈÌâÞ Î5Ö£í�Å$¬�Å�é ÇãË�Æ.
�Ë�Æ�ÖÇhÃ Ê�Ç0ÇhÃÈÅ�Ìuí/ØEÅ���ÉâÊNÇ9ËÍÌuÆ�Ø.Þ�ØEÅâÖ ÕcÌ��¶Ê�
�í�Ë�æuÞ�Ë�Ç9×R�EÅâØ�ÌkÎÍÞÈÇ9Ë�ÌâÆ³èÄÅ*�EÅ�Ê�Î5Ø9ÌùÞ�ØEÅâÖIÙAÇ9ÌâæuÅ�ÇhÃ]Å��è�Ë�ÇhÃûÖ]Ê�ÇEÊ�Õ��EÌ(
&Ø9ÇYÊNÇ9ËÍÌuÆ�Ø2ÌâÞÈÇYØEËÔÖîÅÖª�Þ��EÌké�ÅuÛDÕcÌ���Ì(�Eí ËÍÇ.ÖîÅ�Ç�Å*�
£ËÍÆ Ê�Ç9Ë�ÌâÆwä ÂÄÃ]Å��EÅóÕcÌ��EÅ0Ë�ÇèÄÌuÞ�Î5Ö�Æ ÌâÇ�í�Å.Ó*Ì����EÅkÓóÇðÇ9ÌÞ�ØEÅÑÇhÃÈÅÑØEÊ	
�Å�ú� ]ÅâÖ�Ì��Yí Ë�ÇYØÄÇ9ÌÇ9ÅuØ9ÇÄÇhÃ]ÅÑýîÞ�ÊkÎ�ËÍÇ�×ÌkÕ'�YÅâØ�Þ Î~ÇYØ*äÂÄÃÈÅ£ÌâÆ Î�×ùé�Ì]ØÉØEËÍí Ë�ÎÍË�Ç9×¦ËcØ�Ç9Ì¦ÅâØ�Ç9Ë�
£Ê�Ç9Å�ÇhÃ]Å�Ì��Eí�Ë�Ç�éøÊ��ÉÊ	
�Å�Ç�Å*�ÉØ�Êkæ�Ê�ËÍÆ���í�ÞÈÇÇhÃ�ËcØ Ç9Ë�
�Åè�Ë�ÇhÃ�ú� ÈÅâÖ�Ê�
0í Ë�æâÞ Ë�Ç9ËÍÅuØóä ÂÄÃ]Å�ú� ÈËÍÆÈæ�Ì�ÕðÊ�
�í�Ë�æuÞ�Ë�Ç9Ë�ÅâØðé�ÌâÇ�Å�ÆÈÇ9Ë5ÊkÎ�ÎÍ×�é��YÌdÉÈËÔÖîÅâØ�Êí Å�ÇhÇ9Å��Ç�×]é�Å�Ì�Õ ÙAÞ]Æuí ËÔÊuØEÅâÖ ÛãÌuí/ØEÅ��ÉâÊ�í]Î�ÅÊkÆ Ö£é��YÌ�
£ËcØEÅâØDÃ Ë�æâÃÈÅ���Ì(�Eí ËÍÇvÊuÓ�ÓóÞ��ÉÊâÓ*×�äÂ�ÊN¬ÈËÍÆÈæËÍÆÈÇ9Ì0ÊuÓ�Ó*ÌuÞ]ÆÈÇãÇhÃ]ÅuØEÅÑÓ*ÌâÆ�ØEË5Ö�Å��ÉÊ�Ç9Ë�ÌâÆ�ØðÇtÃÈÅ�ÕcÌkÎ�Î�Ìkè�ËÍÆÈæ¶Ê�é]é��EÌÿÊuÓÉÃ�èòÊuØãÓþÃ]Ì]ØEÅ�Æwê�ÕcÌâÞ���ñÇ9Å�Å�ÆIìB¼]Ö]Ê�×�Ø£Ø�ÌkÎÍÞÈÇ9Ë�ÌâÆ�ØèÄÅ��YÅ�é�Å��9ÕcÌ���
�ÅâÖA�wè�Ã]Å��EÅ�ÇhÃ]ÅëÓ*Ì�Ì��ïÖÈË�Æ�Ê�Ç�ÅâØ�ÌkÕ0Ê�ÎÍÎvØ�ÇYÊ�Ç�ËÍÌuÆ�Ø£Ùcè�Ë�ÇhÃÇtÃÈÅ�ÅB �Ó*Å�é Ç9Ë�ÌâÆ¦ÌkÕE1¾Å�ÇtÇEç�Å�ÎÍÎAÛãèÄÅ��YÅ£ÓóÌ�
£é Þ]Ç9ÅâÖ"äA> Ì(�+ÇtÃÈÅ�Ç�YÌ�é�Ì]Ø9é ÃÈÅ*�ÉË5ÓÖ�Å�Î5Êk×ùèÄÅÞ�ØEÅâÖ¾ÇhÃ]ÅÒîÊuÊuØ9ÇYÊ�
£ÌâË�Æ]Å�Æ!
£Ì]Ö�Å�ÎDÙtØEÅ�Å�Ò�ÅNÓ*Ç9Ë�ÌuÆa�]äõìÈä áîÛvÊâØ�Ê�Æ Ê�é��ÉËÍÌ��ÉËX
£Ì]ÖîÅ�Î�Ê�Æ�Ö�èÄÅ0ÅâØ�Ç9Ë�
�Ê�Ç�ÅâÖ�ÌâÆÈÅç�Å�Æ Ë�ÇtÃùÓ*Ì(��EÅNÓ*Ç9Ë�ÌuÆ�é�Å��ÑØ�ÇYÊ�Ç9Ë�ÌuÆûÊkÆ Ö�é�Å���ÅâÊuÓÉÃa9�ÃÈÌâÞ��ÉØvÇ�Ë�
�ÅÑË�Æ]Ç�Å*�ÉâÊ�Îtä ÂÄÃ]Å�ÕcÌ�ÎÍÎ�Ìkè�Ë�Æ]æ�ØEÅ�ÇYØÌkÕãØ�ÌkÎÍÞÈÇ9Ë�ÌâÆ�Ø�èÄÅ��YÅ+ËÍÆ�Ø�é�ÅkÓóÇ�ÅâÖ"ä

x~s�tukAl�i�s�v#Y�mXZ�qO[\E�]øÌ�Ê�Ç0Ø�ÌkÎ�Þ]Ç9Ë�ÌuÆ,ä�÷vÎ�Î�ÇhÃÈÅ�Ê	
�í ËÍæuÞ ËÍÇ9Ë�ÅâØ2èÄÅ*�EÅÅâØ�Ç9Ë�
�Ê�Ç9ÅuÖ�ÊâØQ�EÅâÊkÎ�Æ�Þ<
�ñí Å*�ÉØ*ä�÷�ØÑÊ�ÆûÌ��Eí�Ë�Ç?
£Ì]Ö�Å�Î�èÄÅÞøØEÅuÖùÌuÞ-�Ø�Ç9Ì]ÓÉÃ ÊâØ�Ç9Ë5Ó,
�Ì]ÖîÅ�Î � ¾ÄÅ�Þ]ÇhÎ�Å*�2Å�Ç0ÊkÎhä���ß�àâà�åÿÊ=�è�ÃÈÅ��YÅëÊ�é�Ê	�EÇÕ �YÌ�
(ÇhÃ]Å�Ø9ÇEÊkÆ Ö]Ê��ïÖ^8¦Ì��Yí Ë�Çé�Ê	�ÉÊ	
�Å�Ç9Å��ïØ�Ù�9 ËÍÆ Ë�Ç9Ë5ÊkÎãÓ*ÌuÆ�ÖÈË�Ç9ËÍÌuÆ�Ø���ÖÈË���ñÅkÓ*ÇÑØ�ÌkÎ5Ê	�+é-�EÅâØÉØ�Þ��YÅé�Ê��ïÊ�
�Å�Ç9Å��^H Ü ÊkÆ Ö�×�¼ÿí Ë5ÊâØ éøÊ��ÉÊ	
�Å�Ç�Å*�^H�`*ÛãèÄÅ�Ø�ÌkÎaÉ�ÅuÖ�ÕcÌ(��ÇhÃ��YÅ�ÅØ�Ç9Ì]ÓþÃ�ÊuØ9Ç9Ë5Ó2ÕcÌ��ïÓ*Å�é�Ê	�ÉÊ�
�Å�Ç9Å��ïØ ÙcË�Æ.�ïÊuÖÈËÔÊ�Î�� Ê�ÎÍÌuÆ]æÇ�ïÊuÓn¬£ÊkÆ Ö£ÌuÞ]Ç�Ì�Õ�é]Î5Ê�Æ]Å.ÖÈË��EÅkÓóÇ�ËÍÌuÆ�ØÉÛé Å*�vØEÊ�Ç9Å�Î�ÎÍË�Ç9Å�ÊkÆ Ö£é�Å��vØYÊNÇ9Å�ÎÍÎ�ËÍÇ�ÅM�EÅÔÉ�Ì�ÎÍÞÈÇ9ËÍÌuÆûÙEß�áöÃ]ÌuÞ��ïØþÛïä
x~s�tukAl�i�s�v#Y�mXZ�qN_`E.Ê	
�í ËÍæuÞ ËÍÇ9Ë�ÅâØxú� ]ÅâÖ¦Ø9Ì�ÎÍÞÈÇ9ËÍÌuÆwä]8uá � ÌkÕDÇhÃ]Å+Æ�Ê����EÌkèÄñtÎ5Ê�Æ]ÅÊ	
�í ËÍæuÞ ËÍÇ9Ë�ÅâØèÄÅ��YÅ³¬�Å�é Ç+ú� ]ÅâÖ ÌâÆ ÇtÃÈÅmÉâÊ�ÎÍÞ ÅâØ�Ìuí ÇYÊ�ËÍÆÈÅâÖ³Õ �YÌ�
(ÇhÃ]Å£é��YÅPÉ]Ë�ÌuÞøØÊ�
�í�Ë�æuÞ�Ë�Ç9×N�YÅâØ�ÌkÎ�ÞÈñ

àâà



���
	���������������������� ����!#"$�%�&�'��(

Ç�ËÍÌuÆûØ9Ç�Å�éùÞ�ØEË�Æ]æ£ÇhÃ]Å�Ø�Ç��ÉÊ�Ç9Å�æu×ë÷ ÙhØEÅâØÉØEËÍÌuÆùÎ�ÅÔÉ�Å�Î�Ê�
0í Ë�æâÞ Ë�Ç9×.�YÅuØ9ÌkÎ�Þ]Ç�ËÍÌuÆ"Ûïä�ÂÄÃÈÅ¶ØEÊ�
�ÅÙhØ�Ç9Ì]ÓÉÃ ÊâØ�Ç9Ë5ÓkÛDÌ��Eí�Ë�Ç�
£Ì]Ö�Å�Îwè�ÊâØÄÞ�ØEÅâÖ¦ÊâØ ËÍÆ�ÇtÃÈÅ.Ø9ÌkÎ�Þ]Ç�ËÍÌuÆëÌ�ÕãÂD×Èé�Åßâä
x~s�tukAl�i�s�v#Y�mXZ�qRabE.Ê	
�í ËÍæuÞ ËÍÇ9Ë�ÅâØ¶ú¡ ÈÅâÖ$Ø�ÌkÎÍÞÈÇ9Ë�ÌâÆGí Þ]Ç�ÇhÃ ËcØ�Ç9Ë�
�Å�ÇhÃ]ÅùË�Æ]Ç�Å�æuÅ���ÉâÊ�Î�Þ�ÅuØ£ÌkÕÇhÃÈÅ�Ê	
�í ËÍæuÞ ËÍÇ9Ë�ÅâØ2Ø9Ç9Å�
 Õ �YÌ�
&ÇtÃÈÅ¶Ê�
�í�Ë�æuÞ�Ë�Ç9×0�EÅâØ�ÌkÎ�Þ]Ç9Ë�ÌâÆ¾é�Å��9ÕcÌ��
�ÅâÖ�Þ�ØEËÍÆÈæ°Ø�Ç�ïÊ�Ç�Å�æu×

¾ÁÙcí�ÊuØEÅ�Î�Ë�Æ]Å.Î�ÅPÉ�Å�Î�Ê�
�í�Ë�æuÞ�Ë�Ç9×0�EÅâØ�ÌkÎ�Þ]Ç9Ë�ÌâÆ"ÛÉäwÂÄÃ]ÅØ9Ç9Ì]ÓþÃ�ÊuØ9Ç�ËÔÓ�Ì��Yí Ë�Ç)
�Ì]ÖîÅ�Î�Ö�ÅuØYÓC�ÉË�í�ÅâÖÊNí�ÌdÉ�Å.è�ÊâØ Þ�ØEÅâÖëÊ�æ�ÊkË�Æwä
x~s�tukAl�i�s�v#Y�mXZ�qRcbE.ÊkÆûÊ�
0í Ë�æâÞ Ë�Ç9Ë�ÅâØðú� ]ÅâÖ¦Ø9Ì�ÎÍÞÈÇ9ËÍÌuÆ ÖÈËº¨/Å��ÉËÍÆÈæ�Õ��EÌ(
©ÇhÃÈÅ¶Ø�ÌkÎ�Þ]Ç9Ë�ÌâÆùÇ�×]é�ÅìíÈ×.ÇhÃ]ÅDÌ��Eí�Ë�ÇX
£Ì]ÖîÅ�Î=¼ÑÇhÃÈÅòØ�ÇYÊ�Æ�Ö]Ê��ÉÖ?
£Ì]Ö�Å�Î�Ù¥8�é�Ê��ïÊ�
�Å�Ç9Å��ÉØ"é�Å���Ê	�ÉÓãÊ�Æ�Ö+é�Å���ØEÊ�Ç9Å�Î�ÎÍË�Ç9ÅuÛèÄÅ��YÅ+ÅâØ9Ç�Ë�
£Ê�Ç9ÅâÖ"ä
1¾Å ÓÉÃÈÌ]ØEÅùÇhÃ]Å ØEÅ�Ç�Ì�Õ�Êré��ÉË�Ì(�ÉË.Ú9Â;.�> Ó*Ì�Ì(�ÉÖÈËÍÆ Ê�Ç9ÅâØ�ÊâØ¦ÊO�EÅóÕcÅ��EÅ�ÆøÓ*ÅûØ�×�Ø�Ç9Å�
 Ê�Æ�Ö ÕcÌ��ÅâÊâÓþÃ¹ìB¼]Ö]Ê�×�ØùØ�ÌkÎ�Þ]Ç9Ë�ÌuÆ¹èÄÅ Ó*Ì(
£é Þ]Ç�ÅâÖIÇhÃ]ÅR�EÅâØEËÔÖîÞ�ÊkÎ5Ø£Ê�ÕcÇ9Å���ÇhÃÈÅ ) é�Ê��ïÊ�
�Å�Ç9Å��ÉØ@C2Å�Î�
�Å*�EÇÇ��ÉÊkÆ�ØgÕcÌ(�
�ÊNÇ9ËÍÌuÆË�Æ]Ç9Ì.ÇhÃÈÅ��YÅ*ÕcÅ��YÅ�Æ�Ó*ÅvØ9× Ø9Ç�Å*
ùäuÂÄÃ�ÞøØ�ÕcÌ(�DÅuÊâÓþÃÇ9×]é�Å�Ì�Õ�Ø9ÌkÎ�Þ]Ç�ËÍÌuÆ�ÊkÆ Ö�ÕcÌ��DÅâÊuÓÉÃËÍÆ Ö]Ë¤É]Ë5Ö�Þ�Ê�ÎvÓ*Ì�Ì(�ÉÖÈËÍÆ Ê�Ç9Å³ÙcÇhÃ��YÅ�ÅùÓ*Ì(
£é�ÌuÆ]Å�Æ]ÇEØ+ÕcÌ(�£ÅâÊuÓÉÃ Ø�ÇYÊ�Ç�ËÍÌuÆ"Û0èÄÅëÌuí ÇYÊkË�Æ]ÅuÖGßóårØEÅ�ÇYØ�ÌkÕ

�YÅâØEË5Ö�Þ�Ê�ÎÔØ*ä�ÂÄÃ]Å��YÅâØEË5Ö�Þ�Ê�ÎÔØðÖ�Å�é�Å�Æ�Ö�ÌuÆ�ÇhÃ]Å�ÙtÊ��Eí�Ë�Ç�ïÊ��Y× Û�ÓÉÃÈÌâË5Ó*ÅãÌ�Õ�ÇhÃ]Å��EÅ*ÕcÅ*�EÅ�Æ�ÓóÅ�Ø�×�Ø�Ç9Å�
 ÊkÆ ÖÓ�Ê�ÆùÆ ÌâÇ�í�Å�Þ�ØEÅâÖùÊuØ.Ê�æâÌ�Ì]Ö¾ÓL�ÉË�Ç9Å��ÉË�ÌâÆ£ÕcÌ���ÇhÃ]ÅØ9ÌkÎ�Þ]Ç�ËÍÌuÆ�Ø.ý�Þ�Ê�ÎÍË�Ç9×�ä<¾ÄÞÈÇ�ÇtÃÈÅG�EÅ�é�ÅâÊ�ÇEÊ�í ËÍÎ�ËÍÇ�×��ËÍÆ�é�Ê��YÇ�ËÔÓ*Þ ÎÔÊ���ÇhÃ]Å0Ø�ÇYÊ�Æ�ÖÈÊ	�ÉÖëÖîÅPÉ]Ë5Ê�Ç9Ë�ÌâÆ�Ì�Õ�ÇhÃÈÅâØEÅ�ß*å�ÉâÊ�ÎÍÞ ÅâØd
�Ê�×�ØEÅ��É�Å0ÊâØ ÇhÃ]Å0ÓC�ÉË�Ç9Å��ÉËÍÌuÆ�Ç9Ì
4EÞøÖÈæuÅ0ÌuÞ��vØ9Ì�ÎÍÞÈÇ9ËÍÌuÆ¦Ç9×]é�ÅuØóä
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>�Ë�æuÞ-�EÅ*)�äÍßußuêwÒ�ÇYÊ�Æ�Ö]Ê��ÉÖrÖ�ÅPÉ]Ë5Ê�Ç9Ë�ÌuÆøØ ÌkÕ�ÇtÃÈÅ.�YÅâØEË5Ö�Þ�Ê�ÎÔØ�ÊNÕcÇ9Å��0ÇhÃ]Å\C2Å�Î�
�Å��EÇ�Ç��ÉÊkÆ�ØgÕcÌ(�
�ÊNÇ9ËÍÌuÆË�Æ]Ç9ÌÇhÃ]Å)�EÅ*ÕcÅ*�EÅ�Æ�ÓóÅ.Ø�×�Ø�Ç9Å�

>�Ë�æâÞ��EÅE)�äÍßußãØ�Ã]Ì�èvØ�ÇhÃÈÅ^�YÅuØ9Þ Î~ÇYØ�Ì�Õ�ÇtÃÈÅòØ�ÌkÎ�Þ]Ç9Ë�ÌuÆøØðß��uá�ÊkÆ Ö0ìÈäâÂÄÃÈÅãÊ	
�í ËÍæuÞ ËÍÇ�ËÍÅâØ ú� ÈÅâÖ0Ø�ÌkÎ�ÞÈñÇ9ËÍÌuÆ�ØÄÙtá�Ê�Æ�Ö�ì�Û�Ø�Ã]Ìkè Ø8
�Ê�Î�ÎÍÅ���Ö�ÅPÉÈËÔÊ�Ç�ËÍÌuÆ�ØwÌ�ÕøÇhÃÈÅ��EÅâØEË5Ö�Þ�ÊkÎ5Ø��kè�Ã ËÔÓþÃ?
�ÅuÊkÆ�Ø"ÇhÃ�Ê�Ç�ÇhÃ]ÅâØEÅ�Ç9×Èé�ÅâØÌkÕ�Ø9Ì�ÎÍÞÈÇ9ËÍÌuÆ�Ø�é��YÌ¯É]Ë5Ö�ÅÄí�Å�ÇtÇ�Å*��Ó*ÌâÆ�ØEËcØ�Ç9Å�ÆøÓ*×�Ì�Õe�EÅâØ�Þ�ÎRÇYØ�ÊkÆ Öí�Å�ÇhÇ9Å���Ó*Ì�Ì��ïÖÈË�Æ�Ê�Ç9ÅuØX�EÅ�é�ÅâÊ�ÇEÊ�í ËÍÎ�ËÍÇ�×âä

ß ���



����SÁÀ����<&���Â�ÃWQ R�Ä

>�Ë�æâÞ��EÅa)�ä�ßâß�Ø�Ã]ÌkèvØÊ�Î�
�Ì]Ø�Ç�ÇtÃÈÅ�ØEÊ	
�Å�ýîÞøÊ�Î�ËÍÇ9×¦ÕcÌ��ÇhÃ]Å�Ø�ÌkÎÍÞÈÇ9Ë�ÌâÆrÇ�×]é�ÅâØ�áùÊ�Æ�Ö³ì]äDÚgÇ0ËcØËÍÆÈÇ9Å��YÅâØ�Ç9Ë�Æ]æÇ9Ì�Ó*Ì�
�é�Ê��YÅ.Ø�ÌkÎ�Þ]Ç9Ë�ÌâÆ�Ø�ì�Ê�Æ�Ö�å�Ë�Æh>�Ë�æuÞ-�EÅ*)�äÍß�áÈä�1ûÅÓ*ÌâÆ�Ó*Î�ÞøÖîÅ.ÇhÃ�Ê�Ç2ÇhÃ]Å.Ì��Yí Ë�ÇéøÊ��ÉÊ	
�Å�Ç�ÉË�çNÊNÇ9ËÍÌuÆ0ÊuÓ*Ç9Þ�ÊkÎ�ÎÍ×�ËcØf�YÅ�Î�ÅPÉâÊkÆÈÇ�Ê�Æ�ÖöÇtÃ Ê�Ç�ÇhÃ]ÅvØ�ÇYÊkÆ Ö]Ê��ïÖöÌ(�Eí ËÍÇg
�Ì]ÖîÅ�Î/ÙhØ9ÌkÎ�Þ]Ç�ËÍÌuÆ�Ç9×Èé�Åå]ÛÄËcØÄÆ�ÌuÇvØ�ÞÑF�Ó*ËÍÅ�Æ]ÇðÕcÌ��vÃ ËÍæuÃ]Ç�ÅâØ9ÇvÊuÓ�Ó*Þ-�ÉÊuÓó×£ÊkéÈé]Î�ËÔÓ�Ê�Ç�ËÍÌuÆ�Øóä
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>�Ë�æuÞ-�EÅ*)�äÍß�áÈêwÒ�ÇYÊ�Æ�Ö]Ê��ÉÖrÖ�ÅPÉ]Ë5Ê�Ç9Ë�ÌuÆøØ ÌkÕ�ÇtÃÈÅ.�YÅâØEË5Ö�Þ�Ê�ÎÔØ�ÊNÕcÇ9Å��0ÇhÃ]Å\C2Å�Î�
�Å��EÇ�Ç��ÉÊkÆ�ØgÕcÌ(�
�ÊNÇ9ËÍÌuÆË�Æ]Ç9ÌÇhÃ]Å)�EÅ*ÕcÅ*�EÅ�Æ�ÓóÅ.Ø�×�Ø�Ç9Å�

ÂÄÃÈÅòÊ�
0í Ë�æâÞ Ë�Ç9×vé�Ê��ïÊ�
�Å�Ç9Å��ÉØwÊ	�EÅÄËÔÖîÅ�ÆÈÇ9Ë5Ó�Ê�Î�ÕcÌ���í�ÌâÇhÃ�Ø�ÌkÎ�Þ]Ç9Ë�ÌâÆ�Ø��kÇhÃ]ÅðÌâÆ Î�×0ÖÈË�¨/Å��EÅ�ÆøÓ*ÅDËcØ ÇhÃ]ÅÌ(�Eí ËÍÇ�
�Ì]ÖîÅ�Îtä ÂÄÃ]Å0Ø�ÌkÎ�Þ]Ç9Ë�ÌuÆùå�ËcØ�Ø�Ç9ËÍÎ�Î"í�Å�ÇtÇ�Å*��ÇhÃ ÊkÆ¦ÇhÃ]Å)]�Ì�Ê�ÇÑØ�ÌkÎ�Þ]Ç9Ë�ÌâÆ¦í Þ]Ç�ÇhÃ]Å0Ø�Þ é�Å��ÉËÍÌ��ÉË�Ç9×ÌkÕDØ9ÌkÎ�Þ]Ç�ËÍÌuÆëì�ÌdÉ�Å���Ø9ÌkÎ�Þ]Ç�ËÍÌuÆëå�ËcØÄÌuí É]Ë�ÌuÞøØ*ä ÚhÇãé��EÌdÉ�ÅâØðÇhÃ]Å�Ë�
£é�Ì��EÇYÊkÆ�Ó*ÅvÌ�Õ�ÇhÃÈÅÑÌ��Eí�Ë�Ç�
£Ì]Ö�Å�Îhä

h s�vXi�t�kKrNi�s�vKr
-�Å�ÇÄÞ�ØãØ�Þ+
.
£Ê	�ÉË�ç�ÅãÇhÃ]Å ú�Æ�ÖÈËÍÆÈæÿØÄÌ�Õ�ÇhÃ ËcØDØEÅkÓóÇ�ËÍÌuÆwê�6ví/ØEÅ��ÉâÊ�Ç9Ë�ÌâÆ�Ø�Õ �YÌ�
 ßB9�Ö]Ê�×�ØÄË�ÆÖ·�Ê�Æ�ÞøÊ��E×ß�àuàâì Ø9Ç9Å�
.
£Ë~Æ]æ�Õ��EÌ�
�ÇhÃÈÅìª�Þ��EÌké�ÅâÊ�Æré�Ê��YÇ�ÌkÕ0ÇhÃÈÅëÚEÏ.Ò³Æ]Å�Ç9Ì��e¬rèÄÅ��YÅ�Þ�ØEÅâÖ Ç9Ì³Ç9ÅâØ�Ç�ÌuÞ��Ê	
�í ËÍæuÞ ËÍÇ9×Q�YÅâØ�ÌkÎ�Þ]Ç9Ë�ÌuÆj
�Å�ÇtÃÈÌ]Ö Øóä=1ûÅ�Þ�ØEÅâÖÇhÃÈÅvÜ�Å�Î~í�ÌuÞ��ÉÆ]Å*ñ�1�cÞ í í�Å�Æ�Ê.Ê�é]é��EÌÿÊuÓÉÃ�Ç9Ì�ú� ÇhÃ]Åè�ËÔÖîÅëÎ5ÊkÆÈÅëÊ�
0í Ë�æâÞ Ë�Ç9ËÍÅuØóä�ÂÄÃ ËcØØ9Ç9Å�é$Ó*ÌâÞ Î5Ö³í�Å�é�Å���ÕcÌ(�
�ÅuÖûè�Ë�ÇhÃ]ÌuÞ]Ç�Ê�Æ]×³é��YÌuí]Î�Å�
°Ø£Ù¥>�ËÍæ�ñÞ-�EÅâØU)ÿä�8��?)ÿäõàîÛïäA1ûÅ�Þ�ØEÅâÖ¾Ç9èãÌ�Ø�Ç��ÉÊ�Ç9Å�æuËÍÅuØ�Ç9Ì�ú¡ ùÇhÃÈÅÆ�Ê����EÌkè�Î5ÊkÆÈÅ�Ê	
�í ËÍæuÞ ËÍÇ9Ë�ÅâØ*êwÒ�Ç�ïÊ�Ç�Å�æu×÷ èòÊuØ�Ê Æ]Å�Ç9èÄÌ(�¸¬ Ê�é]é��EÌÿÊuÓÉÃGÙAÇtÃÈÅ�Å�Æ]Ç9Ë��EÅëß � Ø�ÇYÊ�Ç9Ë�ÌâÆ�ØöÆ]Å�Ç9èÄÌ(�e¬³è�ÊâØÊ�Æ�Ê�Î�×�ØEÅâÖ ÕcÌ(��ÅâÊuÓÉÃÖ]Ê�×�Ûn�ãØ�Ç��ÉÊ�Ç9Å�æu× ¾�è�ÊuØ�Êùí�ÊuØEÅ�ÎÍË�Æ]Å�Ê�é]é��YÌ�ÊuÓÉÃGÙcÇhÃ]Å�Ê�
0í Ë�æâÞ Ë�Ç9Ë�ÅâØ.èÄÅ��YÅk�YÅâØ�ÌkÎ¤É�ÅâÖ³í�ÊuØEÅ�Î�Ë�Æ]Åí]×�í�ÊuØEÅ�Î�Ë�Æ]Å���ØEÅ�éøÊ��ÉÊ�Ç9Å�ÎÍ×£ÌuÆùÅâÊuÓÉÃëÖÈÊk× ÛïäwÂÄÃ]ÅØ�Þ�Ó�Ó*ÅâØÉØ�ÊkÆ Ö¦ÇhÃ]Å?�EÅâØ�Þ�ÎRÇYØ2èãÅ��EÅ�É�Å��E×°ØEË�
£ËÍÎ5Ê��ËÍÆrí ÌâÇhÃ Ó�ÊuØEÅâØóäDÂÄÃ ËcØ�ÊâØ�é�ÅkÓ*Ç0ËcØ+Ë�
�é Ì(�EÇYÊ�Æ]Ç.í�ÅkÓ*Þ�ÊâØEÅ�Ø�Ç��ÉÊ�Ç9Å�æu×p¾�ËcØ?
Þ ÓÉÃR
£Ì(�EÅ@]�ÅB ]Ë�í]Î�ÅÊkÆ ÖR
Þ�ÓþÃ�Î�ÅâØÉØ7+ãÐ�® ÖîÅ*
£ÊkÆ ÖÈËÍÆÈæ�äA>��YÌ�
Á>�Ë�æuÞ-�EÅâØ7)�äÍßuß�Ê��ÝíûèÄÅ�ÓóÌuÆ�Ó*ÎÍÞ�Ö�ÅÇhÃ Ê�Ç.Ê	
�í ËÍæuÞ ËÍÇ9×
�YÅâØ�ÌkÎ�Þ]Ç9Ë�ÌuÆûÊâÓ*Ç9Þ�Ê�ÎÍÎ�×�Ë�
�é��EÌdÉ�ÅâØðÇhÃ]Å,�YÅâØ�Þ Î~ÇYØ*êwÂÄÃ]ÅÓóÌ�Ì��ÉÖ]Ë�Æ�ÊNÇ9Å¶Ó*ÌuÆ�ØEËcØ9Ç9Å�Æ�Ó*×£ËÍÆ¦ÇhÃ]Å�Æ]Å�Ç9èÄÌ(�e¬Ë�
£é��YÌ¯É�ÅâÖ£í]×¦Ê�ÕgÊuÓ*Ç9Ì(��Ì�ÕãÞ éùÇ9ÌëáöÕcÌ�� Ø�Ç�ïÊ�Ç�Å�æu×ù÷zÊuØ�èÄÅ�Î�Î�ÊuØ ÕcÌ(�.Ø�Ç��ÉÊ�Ç9Å�æu×ì¾�ä"÷zØEË�
£ËÍÎ5Ê��Å�¨"ÅNÓ*Ç�Ó*ÌâÞ Î5Ö�Æ ÌuÇ�í�ÅÑØEÅ�Å�Æ�ÕcÌ(��ÇhÃÈÅÑØ�ÇYÊ�Ç9Ë�ÌâÆ�Ã]ÅkË�æâÃÈÇYØ*ä]ÂÄÃ]Å)�EÅâØ9Þ Î~ÇEØðÕ��EÌ(
 ·�ÊkÆ�Þ�Ê��Y×ùß�àâàuì�Ó�Ê�
�ñ

ß � ß



���
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éøÊ�Ë�æâÆ³èÄÅÞøØEÅuÖûÇ�Ì�é��YÅ�é�Ê	�EÅ/
£Ì��YÅ�ÖîÅ�ÇYÊkË�Î�ÅâÖ¦Ç9ÅâØ�ÇYØ�è�Ã Ë5ÓÉÃûÊ��YÅ£Ö�ÅâØEÓC�ÉËÍí�ÅuÖùË�ÆùÇtÃÈÅÕcÌkÎ�Î�Ìkè�ËÍÆÈæÓÉÃ�Ê�é Ç9Å���ä
l

ß � á



monqp rts/u v wyx z{wy|X}�~qs |X~ �������

�j��� ¯ ° ±*²³° ´Wµ �v´�´?�

ÂÄÃ]ÅÑÚïÏ.Ò.èãÅ�ÆÈÇ�ÇhÃ��EÌâÞ æuÃ°Ê��YÅ�
�Ê��e¬ Ê�í]Î�ÅòÖîÅPÉ�Å�Î�Ìké�
�Å�Æ�ÇwË�Æëß�àâàuì\�¿¾ÄÅ�Þ]ÇhÎ�Å���Å�ÇDÊkÎhäÎ� ß�àâà�å�Ó��hä]ÂÄÃÈÅæâÎ�Ìâí�Ê�ÎòÓ*ÌdÉ�Å��ÉÊkæuÅ�Ì�ÕvÇ�ïÊuÓn¬ÈËÍÆÈæ ØEË�Ç9ÅâØ.Ó*ÌuÞ ÎÔÖ í�Å�Ë�
£é-�EÌdÉ�ÅâÖùÓ*ÌuÆ�ØEËÔÖîÅ*�ÉÊ�íÈÎÍ×��"ÇhÃ]Å�Ê�Æ�Ê�Î�×�ØEËcØ�è�ÊâØ�YÅ*ú�Æ]ÅâÖA� ÇhÃ]Å�Ç9Å���YÅâØ�Ç�ÉËÔÊ�Î��EÅ*ÕcÅ��YÅ�Æ�Ó*Å�Õ��ÉÊ	
�Å�èòÊuØ�Ë�
£é-�EÌdÉ�ÅâÖ£Ö<�ÉÊ	
£Ê�Ç9Ë5Ó�Ê�Î�ÎÍ×£ÙcÇ�ÉÊkÆ�ØEË�Ç�Õ��EÌ�
©ÇhÃ]ÅÚ9Â;.E><àÈß�Ç�ÌùÇtÃÈÅëÚ9Â;.�> àuáîÛd�DÊ�Æ�ÖA��Î5ÊâØ�Çí Þ]Ç�Æ ÌuÇÎÍÅuÊâØ�ÇÇhÃ]Å��YÅ£ËcØ�ÊùÓ*Ì(
�í ËÍÆÈÅâÖ³ÚEÏ.ÒûÌ��Yí Ë�ÇÊPÉâÊ�ËÍÎ5Ê�í]Î�ÅvØEË�ÆøÓ*ÅE«2ÌdÉ�Å�
�í�Å��Dß�àuàâìÈä ÂÄÃ]Å�ÇhÃ]Å�Ì��Y×í�Å*Ã ËÍÆ Ö.ÇhÃ ËcØDÓ*Ì(
�í ËÍÆÈÅâÖ+Ì(�Eí ËÍÇ^
£Êk×+í�ÅÄÕcÌâÞÈÆ�ÖËÍÆ � Ò�é��ÉËÍÆÈæâÅ���Ê�Æ�Ö�¾ÄÅ�ÞÈÇhÎÍÅ��B�Dß�àuàuìN�¥�DË�ÇËcØ�é��YÌ]ÖîÞ�Ó*ÅâÖ³íÈ× ÇhÃÈÅëÊkÆ ÊkÎ�×�ØEËcØ�Ó*Å�Æ]Ç9Å��ÓóÌ�Ì��ÉÖ]Ë�Æ�ÊNÇ9Ì(�üM��ä]·�Ê�Æh3�ÌâÞ�í�ÊöÕ��EÌ�
�«�Ê�Ç9Ë�ÌâÆ ÊkÎK. ÅâØ9ÌuÞ��ïÓ*ÅâØ��A+ãÊ�Æ�ÊuÖ]ÊÈäKC2ËcØDèÄÅ�Å�¬ÈÎÍ×�Ê�Æ�Ê�ÎÍ× ØEÅâØ.ÙhÚEÏ.Ò.�EÅ�é Ì(�EÇØEÅ*�ÉË�ÅâØ���Å�ä>æ ä��EÅ�é�Ì(�EÇYØ;«2Ì ä�ß � )kàÑ�"ß � àuàÑ�wßuß � àîÛãÓóÎ�ÅâÊ��YÎ�×Ö�Å�
£ÌâÆ�Ø�Ç��ÉÊ�Ç9Å�ÇhÃ�ÊNÇãÇhÃ]Å�Ó*ÌâÆ�ØEËcØ�Ç9Å�ÆøÓ*×�ÌkÕÇtÃÈÅ0Ì��Eí�Ë�ÇÑØEÅ��ÉË�ÅâØÄÕ �YÌ�
©Ë�Æ�ÖÈË¤É]Ë5Ö�Þ�ÊkÎwÚEÏ.Ò£é��YÌ]Ó*ÅâØÉØEË�Æ]æ�Ó*Å�Æ]Ç9Å��ÉØ�ÊkéÈé��YÌ�ÊâÓþÃëÇhÃÈÅ�ß � ÓL
 Î�ÅPÉ�Å�Î"Ë�Æß�àuàkå ä?> Ì(��ÇhÃ]Å#+;6Ñü$ª é��YÌ]Ó*ÅâØÉØEË�Æ]æëÓ*Å�Æ]Ç�Å*��ÇhÃÈÅ@��
�Ø�ÞÈÆ�ÓóÅ��EÇYÊ�ËÍÆÈÇ9×�é�Å��.ØYÊNÇ9Å�ÎÍÎ�ËÍÇ�Å Ó*Ì�Ì��ïÖÈË�Æ�Ê�Ç�ÅËcØÌ�Õ ÇhÃÈÅëÌ��ïÖîÅ���Ì�Õ�ß�á³ÓC
h��Ê�ÆIÅâØ9Ç�Ë�
£Ê�Ç9ÅâÖ¾Ë�
�é��EÌdÉ�Å�
Å�Æ�Ç.ÌkÕÊ�í�ÌuÞ]Ç�Ê ÕgÊuÓóÇ�Ì(��ÌkÕ¶á¾ØEËÍÆ�Ó*Å
·�ÊkÆ�Þ�Ê��Y×¦ß�àuàâìÈä]ÂÄÃÈÅvÅâØ�Ç9Ë�
�Ê�Ç9ÅuÖ.ÊâÓ�Ó*Þ��ïÊuÓ*×0Ì�ÕwÇtÃÈÅvÓ*Ì(
�í ËÍÆÈÅâÖ0ÚïÏ.Ò0Ì��Yí Ë�Ç�ÕcÌ���ÇhÃÈÅ�Ç9Ë�
�ÅDé�Å��ÉË�Ì]ÖÌkÕD·�Ê�Æ�ÞøÊ��E×ûß�àuà�å�ËcØðÌ�ÕxÇhÃÈÅ0ØYÊ�
�Å2Ì(�ÉÖ�Å��2ÌkÕ^
�Ê�æuÆ�Ë�Ç9Þ�Ö�Å�ä
·�Ê�Æ�Þ�Ê	�E×�ß�àuà�åèòÊuØ�ÇhÃ]Å�Î5ÊâØ�Çã÷+ÒuñcÕ �YÅ�ÅI
�ÌuÆ]ÇhÃwêâ÷+Ò.ËcØ�Ç�Þ-�ÉÆÈÅâÖ+ÌâÆ�é�Å���
£ÊkÆÈÅ�ÆÈÇhÎÍ×.ØEË�ÆøÓ*Å2ÏÑÐÄÒèãÅ�ÅB¬@)kì�å�ä]ÚgÇãØEÅ�Å*
�ÅâÖ�ÇhÃ]Å��EÅ*ÕcÌ(�EÅ�èãÌ��EÇtÃÈè�Ã ËÍÎ�Å�Ç9Ì.æuÌ.ÇhÃ��YÌuÞ æâÃ£ÅâØÉØEÅ�Æ]Ç�ËÔÊ�ÎÍÎ�×�ÇhÃ]ÅvØEÊ	
�ÅvÊkÆ ÊkÎ�×�ØEËcØÊâØ ËÍÆëØEÅkÓ*Ç9Ë�ÌâÆ»)ÿäõáÑ� í ÞÈÇ�ÞøØEË�Æ]æ�ÇhÃ]Å0Ø�ÇYÊ�Ç9Å*ñhÌkÕ5ñhÇtÃÈÅ*ñgÊ��YÇvÚEÏ+Ò�Ì(�Eí ËÍÇ�ý�Þ�Ê�ÎÍË�Ç9×�ä
1¾ÅvØEÅ�Î�ÅkÓ*Ç9ÅâÖ�ßóå0ÖÈÊk× Ø�Ë�Æ@·�ÊkÆ�Þ�Ê��Y×�ß�àâà�å�ÙhákÆ Ö@·�Ê�Æ�Þ�Ê	�E×�ñxßB��ÇtÃ\·�ÊkÆ�Þ�Ê��Y× Û�Ê�Æ�ÖèÄÅÄèòÊ�Æ]Ç9ÅuÖÇ9ÌëÞ�ØEÅ�Ê�ÎÍÎ�ßB�aª�Þ��EÌké�ÅâÊ�Æp+DÌ��EÅ°Ø�ÇYÊ�Ç�ËÍÌuÆ�Ø�è�Ã ËÔÓþÃùèãÅ��EÅ�Ê�Ç.ÌuÞ��¶ÖÈËcØ�é�Ì]ØEÊkÎ�Ê�Ç.ÇhÃ�ÊNÇ.Ç9Ë�
�Å�ÙhØEÅ�Å

>�Ë�æuÞ-�EÅ�áÈäÍß�ÛïäZ®vÆÈÕcÌ��YÇ�Þ]Æ�ÊNÇ9Å�ÎÍ×�ÇhÃÈÅ¶ÖÈÊ�ÇYÊ�Ø�Ç9Å�
.
�Ë�Æ]æ�Õ �YÌ�
&ÇtÃÈÅ�Ø9ÇEÊ�Ç9Ë�ÌâÆ�Ø03�Ë��EÞ]Æ�Ê£Ê�Æ�Ö�CvÅ��ÉØ9Ç�ñ
�ÌuÆ�Ó*Å�Þ� �Ó*ÌuÞ�Î5Ö£Æ Ìí�Å�Þ�ØEÅâÖ�ÖîÞ�Å�Ç9ÌÇhÃÈÅkË��Äí�ÊâÖ�ý�Þ�ÊkÎ�Ë�Ç9×�ä]ÂÄÃ]Å��EÅóÕcÌ��EÅÑÌuÆ ÎÍ×ùß�ìØ9ÇEÊ�Ç9Ë�ÌâÆ�ØÄèÄÅ*�EÅé-�EÌ]Ó*ÅâØÉØEÅâÖ"ä/ÂÄÃÈÅ0Ø�ÇYÊ�Ç9Ë�ÌâÆ�Æ�Ê�
�ÅâØÄÊkÆ Ö�Ê�í í��YÅPÉÈËÔÊ�Ç�ËÍÌuÆ�Ø�Ê	�EÅ.æuËaÉ�Å�Æ£ËÍÆ¦Â�Ê�íÈÎÍÅ*8]ä�ßuä

ß � ì



���
	���������������������� �(��H�R�R��
Â�ÊNí]Î�Å 8]ä�ßuêA-�ËcØ9Ç�Ì�ÕãØ9ÇYÊNÇ9ËÍÌuÆ�Ø

É�ÊBËNÊ�ÌÎÍ�Ï Ë�þnþnß�Èuô�æ5Æ�Çºæ5äeò ÒÑÈ��uÈ¥æ5ôeÈuß
Ð�ß�÷nïÎï(È�ñ5ï �:� �B� ÒÑä8�e÷nÈ�É�ÏÑÒ�� ÚeÜ¸ÜeÜ
Þ�ß�Æeà �:�:�� ÒÑä8�e÷nÈ�É�ÏÑÒ�� Ú���¥äeà�È(ÿ�äeïÎñ5Æ¸å �:�:��� ÊBß(æ5î�þnñ5È Ý ÜeÜeÜ ÉnÉ�Óã�ä%ä¸Ç�å�æ çÎè ���:��� ÒÑä8�e÷nÈ�É�ÏÑÒ�� Ú
é?Æeênß(æ5ê �:�: 8� ÒÑä8�e÷nÈ�É�ÏÑÒ�� Úé?ÆeïÑû=Æeñ5äeîAÆeï �:����¡ ÒÑä8�e÷nÈ�É�ÏÑÒ�� Ú��
é?Æ¥Ç�Èuß�Æ �:�:¢8� ÒÑä8�e÷nÈ�É�ÏÑÒ�� Ú
é?ÈuÇ�ïÎÆ¸ó%ä¥ô�æ �:�:¢� ÒÑä8�e÷nÈ�É�ÏÑÒ�� Ú��ÏÑöZËÑñ5ñ5È¥ï�÷nò%ê £:¤:�8¥ ÒÑä8�e÷nÈ�É�ÏÑÒ�� Ú
Í�ònïÎÆ¸ñ5Æ � £���� ÒÑä8�e÷nÈ�É�ÏÑÒ�� ÚeÜ¸ÜeÜÊBßÎä¸î�ïÎä ¢:����� ÒÑä8�e÷nÈ�É�ÏÑÒ�� Ú
ð�È�Ç�ÇÎà�Èuñ5ñ ¦:�:¢8¢ ÒÑä8�e÷nÈ�É�ÏÑÒ�� ÚeÜ¸Ü
á�æ5î�î]È�ßÎå�Æeñ5ê �§��8� ÊBß(æ5î�þnñ5È Ý ÜeÜeÜ ÉnÉ�Ó

®ÑØEË�Æ]æ¾ÇhÃ]ÅëÖÈÊ�ÇYÊ¦Õ �YÌ�
 ÇhÃ ËcØ�Æ]Å�Ç9èÄÌ(�¸¬ èÄÅ¦èòÊ�Æ]Ç9ÅuÖ³Ç9Ì Ê�Æ�Ø9èÄÅ��£ÇtÃÈÅëØEÊ	
�Å°ýîÞ ÅâØ9Ç�ËÍÌuÆ�Ø�ÊuØË�ÆÒÿÅkÓ*Ç9Ë�ÌâÆ»)ÿäõá]ä�ÚgÆëÊâÖ ÖÈË�Ç9ËÍÌuÆ�èÄÅ0Ê��YÅ0Ó*ÌuÆ�ØEËÔÖîÅ*�ÉË�Æ]æÇhÃÈÅ�ÕcÌkÎ�ÎÍÌkè�Ë�Æ]æ�ÊuØ�é�ÅkÓóÇEØóê
S Ú�Ø�ÇhÃ]Å��EÅ Ê�Ø9Þ�í"Ø9ÇYÊ�Æ]Ç�ËÔÊ�Î�ÖÈË�¨/Å��EÅ�ÆøÓ*Å�Ù��EÅ�é ÅâÊ�ÇYÊ�í Ë�ÎÍË�Çh×ÌkÕãÓ*Ì�Ì��ïÖÈË�Æ�Ê�Ç9ÅuØ���Ê�
0í Ë�æâÞ Ë�Ç9×/�EÅâØ�ÌkÎRñÞÈÇ9Ë�ÌâÆrÓ�Êké�Ê�í Ë�ÎÍË�Ç9× ÛvË~Õ$+;6Ñü$ªGÌ��Yí Ë�ÇYØ�Ë�ÆøØ�Ç9ÅâÊuÖùÌ�Õ ÚïÏ.ÒëÌ��Yí Ë�ÇYØÊ��YÅ£Þ�ØEÅâÖ\A�÷ é�Ì]ØEË�Ç9ËaÉ�ÅÊ�Æ�Ø9èÄÅ��vèÄÌâÞ Î5Ö£Æ ÌâÇ2í�Å.Ø9Þ��Eé��ÉËcØEËÍÆÈæí�ÅkÓ�Ê*Þ�ØEÅ.ÇhÃ]Å +;6Ñü$ªIÌ��Yí Ë�ÇYØvÊ��EÅ.í�ÊâØEÅâÖ�ÌuÆ Ê�ÆÈÅ�Ç�ñèÄÌ��e¬�Ë�ÆøÓ*Î�Þ�Ö]Ë�Æ]æ@
£ÊkÆÈ×@ª�Þ��YÌ�é�ÅâÊ�ÆëØ9ÇEÊ�Ç9Ë�ÌâÆ�Ø*ä
S 1¾Åëè�Ë�Î�Î��YÅ*ú�Æ]Å¦ÇhÃ]ÅëÖÈËcØEÓóÞ�ØÉØEË�ÌâÆ í]×rÇYÊ=¬]Ë�Æ]æ¾ËÍÆÈÇ9Ì ÊuÓ�Ó*ÌâÞÈÆ]Ç�ÇhÃÈÅ�ÕcÌ���
£ÊkÎ�Å���YÌ��ÉØ��ðÇ9Ì�Ì�äÂÄÃ ËcØ�ËcØ�Ê�ÖîÅ�ÎÍË5Ó�Ê�Ç9Å�ËcØÉØ9Þ Åí�ÅkÓ�Ê*ÞøØEÅ�ÕcÌ��
�Ê�Î�Å���YÌ��ÉØ�Ç9Å�Æ�Ö¦Ç9Ì�í�Å�Ç9Ì�Ì¦Ìké Ç9Ë�
£ËcØ9Ç9Ë�Óâä ÂÄÃ ËcØÊ��EæâÞ<
�Å�Æ]Ç2ËcØvÆ ÌuÇ$ÉâÊ�ÎÍË5ÖA�"Ã]ÌkèÄÅPÉ�Å*�B��ËRÕãèÄÅÎÍÌ�Ì�¬ùÅ�ä>æ ä/ÊNÇ.ÇhÃ]Å�Õ��ÉÊuÓóÇ�ËÍÌuÆR��
�Ø*ÙtÊ�
�í�Ë�æuÞ�Ë�Ç9×ú� ÈÅâÖØ9Ì�ÎÍÞÈÇ9ËÍÌuÆ"Û�¨��
°Ø*ÙhÊ	
�í ËÍæuÞ ËÍÇ9×�]�Ì�Ê�ÇDØ9ÌkÎ�Þ]Ç�ËÍÌuÆ"ÛwÕcÌ(��ÇhÃ]ÅÄé�Ê	�ÉÊ�
�Å�Ç9Å��ïØ"Ì�Õ/Ë�Æ]Ç9Å��EÅâØ�ÇãÙhÓóÌ�ñÌ��ÉÖ]Ë�Æ�ÊNÇ9ÅâØ�� Ì(�Eí ËÍÇ�é�Ê��ïÊ�
�Å�Ç9Å��ÉØÉÛÉä
S 1¾Åëè�Ë�Î�ÎDÕcÞ��EÇtÃÈÅ��@�YÅ*ú�Æ]Å�ÇhÃÈÅëÖÈËcØYÓ*Þ�ØÉØEËÍÌuÆ³í]×rÎ�Ì�Ì�¬]Ë�Æ]æûË�Æ]Ç�ÌùÇtÃÈÅëÖ�Å�é�Å�Æ Ö�Å�Æ�ÓóÅ�ÌâÆIÇhÃ]Åí�ÊuØEÅ�ÎÍË�Æ]Å�ÎÍÅ�ÆÈæâÇhÃ³Ù5Õ �ïÊuÓ*Ç9ËÍÌuÆ�Ê�Î�é�Ê��YÇEØvÌ�Õãè�Ë5Ö�Å�ÎÔÊ�Æ]Å£ÙAÆ�Ì�Å�¨/ÅkÓóÇ2ÅB ]é�ÅkÓ*Ç9ÅâÖ ÛãÊ�Æ�Ö�Æ�Ê����EÌkèÎ5Ê�Æ]Å0Ê�
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FRACTIONAL PARTS OF NARROW-LANE AMBIGUITIES
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NARROW-LANE AMBIGUITIES (SHORT BASELINES)

Fractional Part of Ambiguities
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NARROW-LANE AMBIGUITIES (SHORT BASELINES)
In the Moment of Fixing
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In the Moment of Fixing

Fractional Part of Ambiguities

N
u

m
b

e
r
 o

f 
A

m
b

ig
u

it
ie

s

ÀXÁ�Â�Ã��ÄGÅ<Æ�Ç�Ç�È�î�Á�Ð:ËA�BÁ�Ö-Ã<Ë:Á�Ì(Í0Ì�Ñ�Ë Û+ÄQÑ	�BÉ�ÊLË8Á�Ì�Í-É�ÎXÏ�ÉY��Ë)Ì�Ñ�Í-ÉY�v�Ì	ÒIÕ ÎÞÉ�Í+Ä@É��,Ö�Á�Â�Ã�Á�Ë8Á�Ä(Ð�ÉÚÑ�Ë:ÄK�)Ë Û+Ä
Á�Í-Á�Ë:ÁÔÉ	Î^É�Ó�ÜÃØÐ8Ë[��Ä*Í<Ë?É	Í�ÓOÁ�ÍNË Û+Ä��.Ì���Ä*Í<ËMÌ�Ñ�ß�ô+Á�Í+ÂOï�Ö�É�ÐÄ*Î�Á�Í+Ä(ÐQÎ�Ì�Í+Â�ÄK�@Ë Û-É�ÍÇ�ä(ä�ä$�y�9ñ

ÀfÁ�Â(Ã��Ä(Ð@Å+Æ�Å>É�Í-ÓUÅ+Æ��>Ó©Ä:�.Ì�Í�Ð:ËA� ÉÚË:Ä.Ë�Û�É�Ë,Ë�Û<Ä9Ó<Á�Ð:ËA�BÁ�Ö-Ã<Ë:Á�Ì(ÍOÌ�Ñ�Ë Û<Ä/ÑE� É�ÊCË:Á�Ì(Í�É	Î�Ï�ÉY��Ë�Ð2Ì	ÑÍ-ÉY�v�Ì	ÒIÕ�ÎÔÉ�Í+Ä$ÉY�,Ö-Á�Â�Ã-Á�Ë:Á�Ä(Ð.Ó�Ä�Ï�Ä�Í-Ó�Ð�Ì�Í Ë Û<ÄRÖØÉ�ÐÄ�Î�Á�Í+ÄRÎ�Ä�Í+Â�Ë ÛeÆ�âIÛ�Á�Ð.Ä�©�Ä	ÊCË.Á�Ð.Ï���Ä(ÐÄ�Í<Ë:Ä(Ó
Ì(Í�ÊCÄ��.Ì��Ä)Á�Í!ÀXÁ�Â�Ã��Ä(Ð�Å+Æ�Ç*ä�É	Í�Ó0Å<Æ�Ç�Ç(ÆâIÛ<Ä(ÐÄ�ßØÂ�Ã���Ä�Ð�Ð8Û+Ì	Ò#Ë Û�É�Ë�Ò�Á�Ë Û.Û-Á�Â�ÛD��Ã�É�Î�Á�Ë:á@Ì���Ö�Á�Ë�ÐgÍ-ÉY�v�Ì	ÒIÕ�ÎÔÉ�Í+Ä?É��,Ö�Á�Â�Ã�Á�Ë8á��Ä(Ð8Ì	Î�Ã<Ë:Á�Ì(ÍÁ�Ð?Ï�Ì+ÐBÐÁ�Ö+Î�Ä/Ò�Á�Ë Û+Ì�Ã+Ëª�jÉ�ÜÌ��ÙÏ��Ì(Ö<Î�ÄK�0Ð)Ã�ÏOË:ÌRÖ�É(ÐÄ�Î�Á�Í<Ä@Î�Ä�Í<Â(Ë Û�Ð?Ì�ÑÙÉ�Ö�Ì�Ã+Ë/Ý�ä�ä(ä«���RÆ�âIÛ<ÄÐ:Ã�Ï�ÄK�BÁ�Ì��BÁ�Ë:áRÌ�ÑMË�Û<Ä.Í+Ä�Ò ÉY�,Ö-Á�Â�Ã-Á�Ë:á,�Ä(Ð8Ì	Î�Ã<Ë:Á�Ì(ÍKÐ8ËA� É�Ë8Ä*Â�á>Á�Ð�Ì(Öy�+Á�Ì(Ã�Ð,Ä(Ð8Ï�Ä	ÊCÁÞÉ�Î�Î�ákÑ�Ì��,Î�Ì�Í+ÂÖØÉ�ÐÄ�Î�Á�Í+Ä�ÐLÆ<� Í.Ë Û+ÄQÄ*Í<Ë:Áu��Ä�Í+Ä�Ë:ÒIÌ��[�.ÒIÄ)Û-É�ÓR÷�Ç*Ý���Í-ÉY�v�Ì	ÒIÕ ÎÞÉ�Í+ÄGÉY�,Ö-Á�Â�Ã-Á�Ë:Á�Ä(ÐgÌ	Ñ'Ò�Û-ÁÔÊBÛ0å�å���ÝÊLÌ�Ã�ÎÞÓ Ö�Ä���Ä(Ð8Ì	Îu��Ä(Ó#ï ÊCÌ��A��Ä�Ð:Ï�Ì�Í-Ó<Á�Í+ÂNÒ�ÁÞÓ©ÄLÕ ÎÞÉ�Í+Ä0ÉY�GÖ�Á�Â(Ã�Á�Ë:Á�Ä(Ð��Ä(Ð8Ì	Îu��Ä(Ó\ñGÉ	Í�ÓOÒ�Ä0É�ÊCË:Ã�É	Î�Î�á
��Ä(Ð8Ì	Îu��Ä(ÓWå	òl���NÌ�Ñ?Ë�Û<ÄK� ÆfâIÛ-Á�Ð@ÊCÌ��v�Ä(Ð8Ï�Ì�Í-Ó�Ð�Ë:Ì¬�<Ç,� Ì�ÑQÉ�Î�ÎMÉ��,Ö�Á�Â�Ã�Á�Ë:Á�Ä(Ð,É	Í�ÓõË8Ì¬��Å��Ì	Ñ�Ë Û<Ä���Ä�Ð:Ì	Îu�(É�Ö<Î�Ä.ï�Ò�ÁÞÓ©ÄLÕ ÎÞÉ�Í+Ä���Ä(Ð8Ì	Îu��Ä(Ó\ñ×ÉY�GÖ�Á�Â(Ã�Á�Ë:Á�Ä(ÐLÆ�âIÛ�Á�Ð>�Ä(Ð8Ã-Î ËMÁ�ÐMÐÁ�Â�Í-Á ß�Ê�É	Í<Ë�Î�á/Ö\Ä*Ë Ë:ÄK�Ë�Û�É	ÍkË�Û�É�ËMÉ�ÊBÛ�Á�ÄK��Ä(Ó2Ã�ÐÁ�Í<ÂjÓ+ÉÚË�ÉQÑ	�Ì���Ë Û+Ä��É�Í�Ã�É��á���í@Ê*ÉY�.Ï�É	Á�Â(ÍRï�Ë Û+ÄGÐÉ���ÄÙÊCÌ�Í+ß�Ó©Ä*Í<Ë:ÁÔÉ	ÎÎ�ÄK��Ä�Î�®¯ í0É�Í-Ó,°�±f²[³�¯ äy´�ä�÷/Á�Í>Ì�Ã��GÐ8Ë�É�Ë:Á�Ð8Ë:ÁÔÊ*É�ÎVË:Ä(Ð8Ë�Ð)Ò�É�Ð)Ã�ÐÄ(ÓRÁ�ÍRÖ�Ì�Ë�ÛOÊ�É��.Ï�É	Á�Â�ÍØÐDñ?Æ
âIÛ+Äw��Ä�É(Ð8Ì(Í�Ñ�Ì���Ë Û+ÄMÖ\Ä*Ë Ë:ÄK�^Ï\Ä:�8Ñ�Ì��v�.É	Í�ÊCÄMÁ�Í9ÇK����ò/Á�Ð=Ì(Öy�+Á�Ì(Ã�Ð8Î�á�Ë�Û<Ä`�@Ã�ÊBÛ@Áu�jÏ��Ì���Ä(Ó,Ì���Ö�Á�Ë
��Ã�É	Î�Á�Ë:á/Á�Í��É�Í�ÃØÉY�á>Ç:����ò-Æ
µ;(M¶ 2 )y(/·l)¸ y¹º+�» -/.10*2/.13547¼>.T½/. ( 0  <( 3;¾ )�¿w8 3;. »�� 3 )9ÀÂÁ� M <��À . (M� 3 )98
âIÛ+Ä¸��Ä(Ð8Ã�Î Ë�Ð.Ï��Ä(ÐÄ�Í+Ë:Ä�ÓõÉ�Ö�Ì���Ä!Á�Í-Ó<ÁÞÊ�É�Ë8Ä0Ë Û-É�Ë�Ë�Û<Ä ÉY�,Ö-Á�Â�Ã-Á�Ë:Á�Ä(Ð@ÊCÌ(Ã�ÎÔÓõÖ\Ä��Ä(Ð8Ì	În��Ä�ÓWÁ�Í#É
��Ä�Î�ÁÞÉ�Ö<Î�Ä)Ò�É	á�Æ�âIÛ<Ä��jÉ�Á�Í��©Ã-Ä�Ð:Ë:Á�Ì�ÍØÐIË8Ì/Ö�ÄGÉ�Í�Ð:ÒIÄK��Ä�Ó0É��Ä�È

Ã ��Ì	Ò Ó<Ì�Ä(Ð@ÉY�,Ö-Á�Â�Ã-Á�Ë:á,�Ä(Ð8Ì	Î�Ã<Ë:Á�Ì(ÍõÁu�.Ï���Ì���Ä@Ë Û<ÄjÉ�Ê*ÊCÃ��BÉ(ÊCá>Ì�ÑÙË Û<ÄjÄ�Ð:Ë:Áu�jÉÚË:Ä(Ó!Ï�É��BÉÚÕ
��Ä�Ë:ÄK� ÐjÄ

Ã �#Û�ÁÔÊBÛ.Ì�Ë�Û<ÄK�MÄ�©�Ä	ÊCË�Ð�É��Ä?Áu�.Ï�Ì��Ë�É�Í+Ë�Ä

Ç�Ç*í



æ<çtø�ùúLûÙü^é�ý�þ�é�ÿ��°ê©úGÿÔêNè(ì�ìK¨
Å�Ä�Ë,ÃØÐÙßÆ�BÐ8ËGÁ�Í�Ð:Ï�Ä	ÊCË?Ë Û+Ä/ÊCÌ�Ì�� Ó<Á�Í-É�Ë8Ä(ÐLÆR�>Ä�Ï���Ì+ÊCÄ(ÐBÐÄ(ÓNË Û+Ä�Ä�Í+Ë:Áu��Ä,Í+Ä�Ë:ÒIÌ��[�>ÐÄ�ÏØÉY�BÉ�Ë:Ä�Î�áÑ�Ì��,Ä(É�ÊBÛ>Ó+É�á$É�Í-ÓNÄ(Ð8Ë:Áu�jÉ�Ë8Ä(Ó0Ë Û<ÄjÊCÌ�Ì��BÓ<Á�Í�É�Ë:Ä(Ð�Ì	ÑÙÉ�Î�ÎIÐ:Ë�ÉÚË:Á�Ì�Í�Ðw�Ä*ÎÔÉ�Ë:Áu��Ä,Ë:Ì��NÄ�Ë�ËA��Ä�Î�Î Æ<�NÄÊLÌ��.Ï�É��Ä(ÓUË�Û<Ä.Ñ�Ì	Î�Î�Ì�Ò�Á�Í<Â$Ï��Ì+ÊCÄ(ÐBÐÁ�Í<ÂõÐ:ËA� ÉÚË:Ä�Â(Á�Ä(Ð0ï ÉY�GÖ�Á�Â(Ã�Á�Ë:áNßØô<Ä(ÓWÐ:ËA� ÉÚË:Ä�Â(Á�Ä(Ð/ÉY�Ä9Ö�Ì�ÎÞÓÑ�É�ÊLÄ�Ó�ñBÈ

âfÉ�Ö+Î�Ä@Å+Æ��+È�B�Ì	Î�Ã+Ë8Á�Ì�Í9Ë8á+Ï�Ä(Ð
Ç�ÈvÉ[Ê�ÈEË5Ì�Í ÎÐÏrÑ�ÒlÓ<Ô�Õ�Ë;Ö ÎÂ×/É]Ô�Ø�É[Ô�Ù>É[Ñ�Ô�È	Ú ÛÝÜ�ÉEØ�Þ�Ò�×MÊYÉ5Òàß�Ôâá�ÒyãMä�Ë5å�Ê;ÈEÔ�Ø�á
æPç Ç á�Ø æPç Ç è é�ê
ë;ì�í¡î Í�Ë�Ú æPç Ç è é�ê
ï�Ù>ð á�Ø ï�Ù>ð è é�ê
ñ�ò�óôî Í�Ë�Ú ï�Ù>ð è é�ê
ï�Ù>ð�õ á�Ø ï�Ù>ð ö;é é�ê
ñ�ò�ó÷ñ Í�Ë�Ú ï�Ù>ð ö;é é�ê
ï�Ù>ð�ð á�Ø ï�Ù>ð è ö;ø
ñ�ò�óôù Í�Ë�Ú ï�Ù>ð è ö;ø
ï�Ù>ð�Ó á�Ø ï�Ù>ð ö;é ö;ø
ñ�ò�ó÷ì Í�Ë�Ú ï�Ù>ð ö;é ö;ø

Ç(ÇCò



æ<çÔè¥¤�é�ê�ë+él¦;§�è(ì�ìK¨
âIÛ<Ä@ß<� Ð8Ë/Ê��BÁ�Ë8Ä:�BÁ�Ì�Í9Ò�É(Ð,Ë Û<Äú�Ä*Ï\Ä(É�Ë�É�Ö�Á�Î�Á�Ë á0Ì�ÑMË�Û<ÄjÓ<É	Á�Î�á>ÊCÌ�Ì�� Ó<Á�Í-É�Ë8Ä/Ä(ÐÁ�Ë[�jÉÚË:Ä(ÐCÆ�âXÉÚÖ+Î�ÄÅ+Æ�å0Ð8Û+Ì	ÒMÐQË Û+Ä/Ð8Ë�É	Í�Ó+ÉY� ÓNÓ�ÄK�+ÁÔÉ�Ë:Á�Ì�ÍØÐ�Ì�Ñ×Ë Û<Ä/ÊLÌ�Ì��BÓ+Á�Í-ÉÚË:Ä(Ð)Á�Í>É.Î�Ì+Ê*É�Î�Ð8á-Ð8Ë:ÄK� ï�Í-Ì��Ë�ÛMCVÄ�É(Ð8ËÉ	Í�Ó0Ã�Ï`ñ È

âXÉ�Ö<Î�Ä,Å+Æ�å+È�B�Ë�É�Í-Ó<É��BÓ!Ó�ÄK�+ÁÔÉ�Ë:Á�Ì(Í�ÐgÌ	Ñ^Ë Û+Ä,ÊLÌ�Ì��BÓ+Á�Í-ÉÚË:Ä(Ð)ï�Á�Í���Ä�Ë:ÄK� ÐDñ
ûnü<ý þTÿ���� ����� 	�
��� ��������	�
��	 ��������	�
��� ��������	�
�¸ÿ

ü�������� �! �"� � �! �"� � �! �"� � �! �#� � �! �"� � �! �"� � �! �"� � �$ �"� � �$ �"� � �! �#� �% �! �"�"&'�! �"� � �! �"�"& �! �#� � �! �"�#( �! �"� � �! �"�#& �$ �"� � �$ �"�"( �! �#� �� �! �"�"&'�! �"� � �! �"�"& �! �#� � �! �"�#& �! �"� � �! �"�#& �$ �"� � �$ �"�"& �! �#�"&
)*��ý5ü+� �! �"� � �! �"� � �! �"� � �! �#� � �! �"� � �! �"� � �! �"�#( �$ �"�"( �$ �"� � �! �#� �% �! �"�"('�! �"�"( �! �"�"( �! �#� � �! �"�#( �! �"� � �! �"�#& �$ �"� � �$ �"�"( �! �#� �� �! �"�",'�! �"�", �! �"�", �! �#�", �! �"� � �! �"�"& �! �"�#, �$ �"�", �$ �"� � �! �#�"&
-.�����/� �! �"� � �! �"�"& �! �"�", �! �#�"& �! �"� � �! �"�"( �! �"�10 �$ �"�"& �$ �"�", �! �#�"(

% �! � �[� �! �"�20 �! � � � �! �#�", �! �"�#3 �! �"�", �! � �E� �$ �"�20 �$ �"�"4 �! �#�",
� �! � � �'�! � �[� �! � �A� �! � � ( �! � � � �! � �[� �! � � � �$ � �	� �$ � � 3 �! � �	�-.�65�%7� �! �"� � �! �"� � �! �"� � �! �#� � �! �"� � �! �"� � �! �"� � �$ �"� � �$ �"� � �! �#� �% �! �"�",'�! �"�"( �! �"� � �! �#�"( �! �"� � �! �"�"( �! �"� � �$ �"�"( �$ �"� � �! �#�"(
� �! �"�"4'�! � �[� �! �"�"4 �! � �	� �! �"�#, �! � � � �! �"�#3 �$ �"�"4 �$ �"�", �! �#�"3

5�����-8� �! �"�",'�! �"�", �! �"�", �! �#�20 �! �"� � �! �"�", �! �"�#, �$ �"�20 �$ �"� � �! �#�",
% �! �"�209�! �"�20 �! �"�20 �! �#� � �! �"�#, �! �"�"& �! �"�#4 �$ �"� � �$ �"�20 �! �#�"&
� �! � � 09�! � �A� �! � � , �! � � � �! � � � �! � � 4 �! � � & �$ � � , �$ � � ( �! � � �:;%<5�5/� �! �"�"�'�! �"�"� �! �"�"� �! �#�"� �! �"�#� �! �"�"� �! �"�#� �$ �"�"� �$ �"�"� �! �#�"�
% �! �"�"�'�! �"�"� �! �"�"� �! �#�"� �! �"�#� �! �"�"� �! �"�#� �$ �"�"� �$ �"�"� �! �#�"�
� �! �"�"�'�! �"�"� �! �"�"� �! �#�"� �! �"�#� �! �"�"� �! �"�#� �$ �"�"� �$ �"�"� �! �#�"�

�;û=-.->� �! �"� � �! �"� � �! �"� � �! �#� � �! �"� � �! �"� � �! �"� � �$ �"� � �$ �"� � �! �#� �% �! �"�"('�! �"� � �! �"�"( �! �#� � �! �"�#( �! �"� � �! �"�#( �$ �"� � �$ �"�"( �! �#� �� �! �"�209�! �"�"4 �! �"�20 �! � � � �! �"�#3 �! � �[� �! �"�#, �$ �"�"4 �$ �"�20 �! �#�"4
����ý1�?� �! �"�"('�! �"�"( �! �"�"( �! �#�"& �! �"� � �! �"�"( �! �"�#( �$ �"�"& �$ �"�"( �! �#�"&

% �! �"�"('�! �"�"& �! �"�"& �! �#�"( �! �"�#( �! �"�"( �! �"� � �$ �"�"( �$ �"�"& �! �#� �� �! �"�"4'�! �"�"4 �! �"�"4 �! �#�"3 �! �"�10 �! �"�20 �! �"�10 �$ �"�20 �$ �"�20 �! �#�20
-.%<5�ý@� �! �"�"&'�! �"� � �! �"�"( �! �#� � �! �"�#( �! �"�"& �! �"�#( �$ �"� � �$ �"�"( �! �#�"&

% �! �"�"3'�! �"� � �! �"�"3 �! �#�"& �! �"�10 �! �"�"& �! �"�#4 �$ �"�"& �$ �"�20 �! �#�"&
� �! � �[� �! � � , �! � � ( �! � � 4 �! � � � �! �"("� �! � � 4 �$ � �[� �$ � � , �! � �A���AB��CD� �! �"�"3'�! �"�"4 �! �"�"4 �! � � � �! �"�10 �! �"�"4 �! �"�#3 �$ � � � �$ �"�"3 �! �#�"4
% �! �"�"3'�! �"�"3 �! �"�"3 �! �#�", �! �"�#3 �! �"�", �! � � � �$ �"�", �$ �"�"3 �! �#� �
� �! � � ,'�! � � 0 �! � �[� �! � � � �! � �]� �! � � , �! �"�#4 �$ � �	� �$ �"�"4 �! � � (-.��ý1EF� �! �"�209�! �"�20 �! �"�", �! �#�"& �! �"�#, �! �"�"& �! �"�10 �$ �"�"& �$ �"�20 �! �#�"&
% �! �"�"4'�! �"�"4 �! �"�"4 �! �#�"4 �! �"�#3 �! �"�"3 �! � � � �$ �"�"4 �$ �"�"3 �! �#�"3
� �! �"("&'�! � � � �! �"("4 �! �#(", �! �"&#� �! �"(", �! �"(#( �$ � � 4 �$ �"( � �! � � 3G"���H%>� �! �"�"('�! �"�"( �! �"�"( �! �#� � �! �"�#( �! �"� � �! �"�#( �$ �"� � �$ �"�"( �! �#� �% �! �"� � �! �"� � �! �"�", �! �#� � �! �"�#, �! �"� � �! �"�#, �$ �"� � �$ �"�", �! �#� �� �! � � &'�! � �	� �! � �	� �! � �	� �! � � � �! � � � �! � �E� �$ � �[� �$ � �[� �! �#�"4

���l��ý8� �! �"� � �! �"� � �! �"� � �! �#� � �! �"� � �! �"� � �! �"� � �$ �"� � �$ �"� � �! �#� �% �! �"�"('�! �"� � �! �"�"( �! �#� � �! �"� � �! �"� � �! �"�#& �$ �"� � �$ �"�"( �! �#� �� �! �"�",'�! �"�"4 �! �"� � �! �#�"4 �! �"� � �! �"�"3 �! �"� � �$ �"�20 �$ �"� � �! �#�20
IKJML"N � �! �"�#("&��! �#�"("& �! �#�"("&+�! �"�"("& �$ �"� � 4O�! �#� � 4 �$ �"�"( � �! �"�"(#& �! �"�"(#(O�! �"�"("�

% �! �"� � &��! �#�"("4 �! �#� � &+�! �"�"( � �$ �"�"&"3O�! �#�"("( �$ �"�", � �! �"�"( � �! �"� � � �! �"�"( �� �! � �E� ,��! � �	� & �! � �	� � �! � � ( � �$ � �[� ,O�! � �	� 3 �$ � �[� �'�! � �[�E� �! � � � � �! � � � �

Ç�Ç:�



æ<çtø�ùúLûÙü^é�ý�þ�é�ÿ��°ê©úGÿÔêNè(ì�ìK¨
âfÉ�Ö+Î�Ä/Å+Æ ÷/Ð:Û<Ì	ÒMÐ)Ë Û+Ä@Ð8Ë�É	Í�Ó+ÉY� ÓNÓ�ÄK�+ÁÔÉ�Ë:Á�Ì�ÍØÐdÌ	ÑIË�Û<Ä��Ä(ÐÁÔÓ�Ã�É�ÎÞÐ)ÉÚÑ�Ë:ÄK�MË Û+Ä$��Ä*Îu�/ÄK�Ë�ËA�BÉ	Í�Ð�ÕÑ�Ì��A�jÉ�Ë8Á�Ì�Í.Á�Í<Ë:Ì@Ë Û+Ä��ÄCÑ�Ä:�Ä�Í�ÊLÄ?Ð8á-Ð8Ë:ÄK�RÆ

âXÉ�Ö<Î�Ä@Å+Æ ÷�È�B°ËÉ	Í�Ó+ÉY� Ó.Ó�ÄK�<ÁÞÉ�Ë8Á�Ì�Í�ÐXÌ�ÑVË�Û<Ä`�Ä(ÐÁÔÓ�Ã�É	ÎÔÐ'É�Ñ�Ë8Ä:�gË�Û<Ä���Ä�În��ÄK��ËVËA� É�Í�Ð Ñ�Ì��A�jÉ�Ë:Á�Ì�Í@Á�Í<Ë:ÌË�Û<Äw��ÄCÑ�ÄK��Ä�Í�ÊCÄ?Ð:á�Ð:Ë:ÄK� ï�Á�Í��/Ä�Ë:ÄK�BÐBñ
ûnü<ý þTÿ���� ����� 	�
��� ��������	�
��	 ��������	�
��� ��������	�
�¸ÿ

ü�������� �! �"� � 4��! �#� � 4 �! �#�"& � �! �"�"("� �$ �"�"&20'�! �#�"( � �$ �"�"&"('�! �"�"(#, �! �"�"&10'�! �"� � 4% �! �"�#("4��! �#� � 0 �! �#�"( � �! �"� �[� �$ �"�"( � �! �#� � � �$ �"�"("�'�! �"� � � �! �"�"(#�O�! �"� � ,� �! �"�#,"&��! �#�"(", �! �#� � (+�! �"�"("& �$ �"�"&"&O�! �#�"( � �$ �"�"& � �! �"�"&#� �! �"�"(#3O�! �"�"( �)*��ý5ü+� �! �"� � 4��! �#� � 0 �! �#�20P&+�! �"� �[� �$ �"�",20'�! �#�"&"3 �$ �"�","&'�! �"� � � �! �"�", � �! �"� � �% �! �"�#( � �! �#� �[� �! �#� � 0Q�! �"� � 4 �$ �"� � (O�! �#� �	� �$ �"� � 4'�! �"� � 4 �! �"� � (O�! �"� � �� �! �"�#3 � �! �#�20P� �! �#�","4+�! �"�","4 �$ �"�","(O�! �#� � 3 �$ �"� � 09�! �"�",#( �! �"� � &O�! �"� � ,
-.�����/� �! �"�#, � �! �#�", � �! �#�"4"4+�! �"�20P� �$ �"�20 � �! �#�","( �$ �"�"3"4'�! �"� � ( �! �"�", � �! �"�"& �

% �! � �]� ,��! �#�"& � �! �#�20P,+�! �"�"("& �$ �"�","�O�! �#�"( � �$ �"�"4"&'�! �"�"(#4 �! �"�20R&O�! �"�"(20
� �! � � , � �! �#� � , �! �#�20P&+�! �"�","4 �$ �"�", � �! �#�","( �$ �"� � � �! �"�"&#3 �! �"�"&#,O�! �"�"&20

-.�65�%7� �! �"�#( � �! �#�","� �! �#� � 0Q�! �"�"3 � �$ �"�"&"&O�! �#�20P, �$ �"�","('�! �"�20 � �! �"� � �O�! �"�", �% �! �"�#, � �! �#� � ( �! �#�"("3+�! �"�"( � �$ �"� � 0'�! �#�"(", �$ �"�"& � �! �"�"(#� �! �"�"( � �! �"� � 4� �! �"�#3"&��! �#�"&"4 �! �#�"&"&+�! �"� �[� �$ �"�"&"�O�! �#� � � �$ �"�"&209�! �"�"&10 �! �"�"& � �! �"�"&"3
5�����-8� �! �"�#&",��! �#�"&"� �! �#�"&"4+�! �"�"&", �$ �"�"&"(O�! �#�"&"( �$ �"�"& � �! �"�"(10 �! �"�"&#�O�! �"�"( �% �! �"�#,"&��! �#� � ( �! �#� � 4+�! �"� � 3 �$ �"�"("(O�! �#� � � �$ �"�"( � �! �"� � , �! �"�"(#�O�! �"� �[�� �! � � &"(��! �#�"320 �! �#�"3 � �! �"�"4", �$ �"�"3"�O�! �#�"3"3 �$ �"�20 � �! �"�20R( �! �"�", � �! �"�","&
:;%<5�5/� �! �"� � 0��! �#�"&"& �! �#�"("4+�! �"�"& � �$ �"�"("3O�! �#�"( � �$ �"�"& � �! �"�"&#( �! �"�"&#&O�! �"�"("4

% �! �"� � (��! �#� � 0 �! �#� � &+�! �"� � � �$ �"� � ,O�! �#� � � �$ �"�"( � �! �"� �&� �! �"� � 4O�! �"� � 3� �! �"�#,"���! �#�"& � �! �#�"( � �! �"�"(", �$ �"� � 0'�! �#�"("( �$ �"�"( � �! �"�"(#� �! �"� � ,O�! �"� � 0�;û=-.->� �! �"� � 0��! �#�20 � �! �#�", � �! �"�"3", �$ �"�20P(O�! �#�"4 � �$ �"�", � �! �"�20R( �! �"�",#4O�! �"�20P,
% �! �"�#& � �! �#� � ( �! �#�"("(+�! �"� � & �$ �"� � 3O�! �#� �[� �$ �"�"("('�! �"� � � �! �"� � &O�! �"� � �� �! �"�10 � �! �#� � 4 �! �#�"&"&+�! �"�20"0 �$ �"� � (O�! �#�"3"& �$ �"�"& � �! �"�", � �! �"�"&#3O�! �"�",",

����ý1�?� �! �"� �[� �! �#� � 0 �! �#�"("(+�! �"� � 4 �$ �"� � (O�! �#� � ( �$ �"� � 4'�! �"� � 3 �! �"� �&� �! �"� � 3% �! �"�#("���! �#� � 0 �! �#� �[� �! �"� � & �$ �"� � 4O�! �#� �	� �$ �"� � �'�! �"� � , �! �"� � 0'�! �"� � &� �! �"�#,20��! �#�"("3 �! �#�"&"&+�! �"�"&"� �$ �"�"( � �! �#�"(", �$ �"�"( � �! �"�"(#, �! �"� � � �! �"� � ,-.%<5�ý@� �! �"� � � �! � � � � �! � � �20Q�! � �[� 3 �$ �"�"4 � �! � �[� 3 �$ �"�"3"3'�! �"�"310 �! �"�20#0'�! �"�"3"3
% �! �"�#3"(��! �#�"&", �! �#�","4+�! �"�"&20 �$ �"�","&O�! �#�"&20 �$ �"� � ,'�! �"�"( � �! �"� � (O�! �"�"( �� �! � � 4"4��! � � 4"� �! � � 3"4+�! � � �20 �$ � � 0P(O�! � � � � �$ � � & � �! � � &#( �! � �	� 4O�! � � & ���AB��CD� �! �"�#, � �! �#�"&"� �! �#� � � �! �"�"(", �$ �"�"&",O�! �#�"( � �$ �"� � ,'�! �"�"(10 �! �"�"&#3O�! �"�"(20
% �! �"�10 � �! �#�"("3 �! �#�","4+�! �"� � 3 �$ �"�20P(O�! �#� � 4 �$ �"�","3'�! �"�"&#4 �! �"�",#3O�! �"�"&"(
� �! � � & � �! �#�"&20 �! �#� � � �! �"�20P3 �$ �"�"& � �! �#�"3"& �$ �"�"(",'�! �"� � 0 �! �"�"(10'�! �"� � ,

-.��ý1EF� �! � � � ���! � � �"3 �! � �	� (+�! � �	� 4 �$ � �	� 4O�! � �	� ( �$ � � �"4'�! � � � � �! � �[� � �! �"�"4 �% �! � � � ���! �#�"& � �! �#�"& � �! �"�"& � �$ �"�"&",O�! �#�"& � �$ �"�"& � �! �"�"(#& �! �"�"(#4O�! �"�"( �� �! � � &"3��! �#� � ( �! �#� � &+�! �"�","& �$ �"�"&",O�! �#�", � �$ �"�"& � �! �"�"&#( �! �"�"(#(O�! �"�"("4
G"���H%>� �! �"�#( � �! �#�"&", �! �#�","3+�! �"�"&"3 �$ �"�","(O�! �#�"&20 �$ �"�20P('�! �"�"& � �! �"�",#(O�! �"�"(",

% �! �"�#&20��! �#� � � �! �#� � ,+�! �"� � , �$ �"�"( � �! �#� � 4 �$ �"� � &'�! �"� �]� �! �"�"(#�O�! �"� � �� �! � �]�	� �! �#� � & �! �#�","&+�! �"�", � �$ �"�","�O�! �#�","3 �$ �"�20P,'�! �"�", � �! �"�", � �! �"� � &
���l��ý8� �! �"� � ���! �#�20P( �! �#�"3"�+�! �"�20P& �$ �"�","4O�! �#�20 � �$ �"�","3'�! �"�", � �! �"�",#�O�! �"�","(

% �! �"�#("���! �#� � 3 �! �#�"( � �! �"� � 4 �$ �"� � � �! �#� � 3 �$ �"�"("&'�! �"� � � �! �"� � 3O�! �"� � 0� �! �"�#3"���! �#�",", �! �#�", � �! �"�20P� �$ �"� � � �! �#�20P� �$ �"�"&",'�! �"� � ( �! �"�"(10'�! �"� � �
IKJML"N � �! �"�#& � �! �#� � 3 �! �#�","3+�! �"�", � �$ �"�", � �! �#�", � �$ �"�","&'�! �"� � , �! �"� � 3O�! �"� � �% �! �"�#, � �! �#� � 0 �! �#�"&"�+�! �"� � 4 �$ �"�"("3O�! �#� � 3 �$ �"�"& � �! �"� � , �! �"�"(10'�! �"� � (� �! � �]� ,��! �#�", � �! �#�",20Q�! �"�20P& �$ �"�","�O�! �#�20 � �$ �"� � ,'�! �"� � 3 �! �"�"&#4O�! �"� � &

Ç(Ç�å



æ<çÔè¥¤�é�ê�ë+él¦;§�è(ì�ìK¨
� ÍõâfÉ�Ö+Î�Ä0Å+Æ�Å9ÉY�ÄjË Û<ÄjÉkÏ�Ì+Ð:Ë8Ä:�BÁ�Ì��BÁ��v�0Ð)ÄK�A��Ì��BÐ/ï'�/Ä(É�Í,�(É�Î�Ã�Ä(Ð�Ñ	�Ì�� ÇCòRÎ�Ä(É�Ð8Ë:Õ:Ðv�©ÃØÉY�Ä(ÐÉ(Ó�ÜÃ�Ð:Ë]�/Ä�Í+Ë�ÐDñXÖ�É�ÐÄ(Ó.Ì�ÍjË Û<Ä���É	Î�Ã�Ä(Ð�Ð8Ë:ÄK���.Á Í+Â�Ñ	�Ì�� Ë Û+Ä�ÏØÉY�BÉ���Ä*Ë8Ä:�'Ä(Ð8Ë:Áu�jÉ�Ë8Á�Ì�Í@Ï���Ì�Â��BÉY�

@TSpB�UpB+â)Æ

âXÉ�Ö<Î�Ä,Å+Æ�Å+È�ÀØÌ��A�jÉ�Î*�A�0Ð^ÄK�A��Ì��BÐ?ï�Á�Í���Ä�Ë:ÄK� ÐDñ
ûnü<ý þTÿ���� ����� 	�
��� ��������	�
��	 ��������	�
��� ��������	�
�¸ÿ

ü�������� �! �"�#�",��! �#�"�", �! �#�"�",+�! �"�"�", �$ �"�"� � �! �#�"�", �$ �"�"�",'�! �"�"�#, �! �"�"� � �! �"�"� �% �! �"� �	� �! �#�"�"& �! �#� �	� �! �"�"� � �$ �"� �[� �! �#�"�"& �$ �"� �	� �! �"�"� � �! �"� �]� �! �"�"�"&
� �! �"�#&"���! �#�"&", �! �#�"& � �! �"� � � �$ �"�"(20'�! �#�"&", �$ �"�"("('�! �"�"(10 �! �"� � 4O�! �"�"("(

)*��ý5ü+� �! �"�#�20��! �#�"�20 �! �#�"�20Q�! �"�"�"3 �$ �"�"�",O�! �#�"�20 �$ �"�"�209�! �"�"�#3 �! �"�"�10'�! �"�"�20
% �! �"� � &��! �#�"�"3 �! �#� � &+�! �"�"�"3 �$ �"� � (O�! �#�"�"3 �$ �"� � � �! �"�"�#3 �! �"� � &O�! �"�"�20
� �! �"�#& � �! �#�"&"4 �! �#�"&"(+�! �"� � ( �$ �"�"("4O�! �#�"&"4 �$ �"�"( � �! �"�"& � �! �"�"( � �! �"�"(20

-.�����/� �! �"�#�"4��! �#� � � �! �#�"�"4+�! �"� �[� �$ �"�"�"3O�! �#� � � �$ �"�"�"4'�! �"� � � �! �"�"�#3O�! �"�"�"4
% �! �"� � 0��! �#� �[� �! �#� � 0Q�! �"� �	� �$ �"� � ,O�! �#� �[� �$ �"� � 09�! �"� � � �! �"� � ,O�! �"� � �� �! �"�#(20��! �#�"& � �! �#�"("3+�! �"�"&", �$ �"�"( � �! �#�"&"( �$ �"�"( � �! �"�"( � �! �"� � 3O�! �"�"( �-.�65�%7� �! �"�#�20��! �#�"�"3 �! �#�"�20Q�! �"�"�"4 �$ �"�"�20'�! �#�"�"3 �$ �"�"�209�! �"�"�#3 �! �"�"�#,O�! �"�"�20
% �! �"� �[� �! �#�"�"& �! �#� �	� �! �"�"�"& �$ �"� �[� �! �#�"�"& �$ �"� �	� �! �"�"�#& �! �"� �]� �! �"�"�"&
� �! �"�#("3��! �#�"&"( �! �#�"("4+�! �"�"&20 �$ �"�"(",O�! �#�"&"& �$ �"�"( � �! �"�"(#, �! �"� � 4O�! �"�"("(

5�����-8� �! �"� � 0��! �#� � 0 �! �#� � 0Q�! �"� � 4 �$ �"� � ,O�! �#� � 3 �$ �"� � ,'�! �"� � , �! �"� � � �! �"� � �% �! �"� �[� �! �#�"�"4 �! �#� �[� �! �"� � � �$ �"� � �O�! �#�"�"4 �$ �"� � ('�! �"� � � �! �"� �&� �! �"�"�"4
� �! �"�#&"&��! �#�"&"4 �! �#�"& � �! �"� � ( �$ �"�"& � �! �#� � � �$ �"�"(209�! �"�"& � �! �"�"(#(O�! �"�"("3

:;%<5�5/� �! �"�#�"���! �#�"�"� �! �#�"�"�+�! �"�"�"� �$ �"�"�"�O�! �#�"�"� �$ �"�"�"�'�! �"�"�#� �! �"�"�#�O�! �"�"�"�
% �! �"�#�"���! �#�"�"� �! �#�"�"�+�! �"�"�"� �$ �"�"�"�O�! �#�"�"� �$ �"�"�"�'�! �"�"�#� �! �"�"�#�O�! �"�"�"�
� �! �"�#�"���! �#�"�"� �! �#�"�"�+�! �"�"�"� �$ �"�"�"�O�! �#�"�"� �$ �"�"�"�'�! �"�"�#� �! �"�"�#�O�! �"�"�"�

�;û=-.->� �! �"�#� � �! �#�"� � �! �#�"� � �! �"�"�", �$ �"�"� � �! �#�"� � �$ �"�"� � �! �"�"�#, �! �"�"� � �! �"�"� �% �! �"� � ���! �#�"�"& �! �#� �[� �! �"�"� � �$ �"� � �O�! �#�"� � �$ �"� �[� �! �"�"� � �! �"� � �O�! �"�"�"&
� �! �"�#("���! �#�"("& �! �#�"( � �! �"�"(20 �$ �"� � 3O�! �#�"( � �$ �"� � � �! �"� � 3 �! �"� �]� �! �"� � ,����ý1�?� �! �"�#�"4��! �#� � � �! �#�"�"4+�! �"� � � �$ �"�"�"3O�! �#� � � �$ �"�"�"4'�! �"�"�#4 �! �"�"�#3O�! �"�"�"4
% �! �"� � � �! �#�"�20 �! �#� � � �! �"�"�"3 �$ �"� � &O�! �#�"�20 �$ �"� � ,'�! �"�"�#3 �! �"� � &O�! �"�"�20
� �! �"�#(",��! �#�"& � �! �#�"(20Q�! �"�"&", �$ �"�"("&O�! �#�"& � �$ �"�"( � �! �"�"( � �! �"� � 3O�! �"�"( �-.%<5�ý@� �! �"� �	� �! �#� �	� �! �#� �	� �! �"� � ( �$ �"� �[� �! �#� �	� �$ �"� �	� �! �"� �E� �! �"� �]� �! �"� � �% �! �"� � 3��! �#� � � �! �#� � 4+�! �"� �[� �$ �"� � 0'�! �#� � � �$ �"� � 4'�! �"� � � �! �"� � 0'�! �"�"�"4
� �! �"�#&"���! �#�"& � �! �#�"& � �! �"�"&"3 �$ �"�"("3O�! �#�"& � �$ �"�"("&'�! �"�"(#3 �! �"�"(#�O�! �"�"("&

��AB��CD� �! �"� �[� �! �#� � ( �! �#� � (+�! �"� � � �$ �"� �A� �! �#� � ( �$ �"� �A� �! �"� �&� �! �"� � 4O�! �"� � 4% �! �"� � � �! �#� � � �! �#� � � �! �"� �[� �$ �"� � &O�! �#� � � �$ �"� � ,'�! �"� �]� �! �"� � &O�! �"� � �� �! �"�#,"&��! �#�20 � �! �#�",",+�! �"�"3 � �$ �"�", � �! �#�20P, �$ �"� � � �! �"�",#� �! �"�"&#,O�! �"� � &
-.��ý1EF� �! �"� � � �! �#� � 3 �! �#� � ,+�! �"� � 4 �$ �"� � &O�! �#� � 3 �$ �"� � &'�! �"� � , �! �"� �E� �! �"� � &% �! �"� �[� �! �#� � � �! �#� � (+�! �"� � 0 �$ �"� �[� �! �#� � , �$ �"� �[� �! �"� � & �! �"� �&� �! �"� � (� �! �"� � ���! �#� � , �! �#� � � �! �"�","� �$ �"�"&"3O�! �#� � , �$ �"�"& � �! �"�"&#, �! �"�"(#4O�! �"�"&"(
G"���H%>� �! �"�#�"3��! �#�"�20 �! �#�"�"3+�! �"�"�"3 �$ �"�"�20'�! �#�"�20 �$ �"�"�"3'�! �"�"�#3 �! �"�"�10'�! �"�"�20

% �! �"� � � �! �#�"�20 �! �#� � � �! �"�"�20 �$ �"� � &O�! �#�"�20 �$ �"� � ,'�! �"�"�10 �! �"� � &O�! �"�"�",
� �! �"�#&"(��! �#� � � �! �#�"&"&+�! �"� � ( �$ �"�"&"�O�! �#� � � �$ �"�"(",'�! �"�"& � �! �"�"(#(O�! �"�"(20

���l��ý8� �! �"�#� � �! �#�"� � �! �#�"� � �! �"�"�", �$ �"�"�"&O�! �#�"� � �$ �"�"� � �! �"�"�#, �! �"�"� � �! �"�"� �
% �! �"� �[� �! �#�"�", �! �#� �[� �! �"�"�20 �$ �"� � �O�! �#�"�20 �$ �"� �[� �! �"�"�#, �! �"� � �O�! �"�"�",
� �! �"� � 3��! �#�"("( �! �#� � 4+�! �"�"( � �$ �"� � ,O�! �#�"("( �$ �"� � &'�! �"� � 0 �! �"� �&� �! �"� � �

-.%<���@� �! �"�#�"4��! �#� � � �! �#� � �+�! �"� �[� �$ �"�"�"4O�! �#� � � �$ �"�"�"4'�! �"� � � �! �"�"�#3O�! �"�"�"4
% �! �"� � � �! �#�"�20 �! �#� � � �! �"�"�"3 �$ �"� � &O�! �#�"�"3 �$ �"� � � �! �"�"�#3 �! �"� � &O�! �"�"�20
� �! �"�#("3��! �#�"&"( �! �#�"("4+�! �"�"&20 �$ �"�"(",O�! �#�"&"& �$ �"�"( � �! �"�"(#, �! �"� � 3O�! �"�"("(

Ç�Ç	÷



æ<çtø�ùúLûÙü^é�ý�þ�é�ÿ��°ê©úGÿÔêNè(ì�ìK¨
âIÛ<Ä/Ö�Ä(Ð8Ë@Ð:Ì	Î�Ã+Ë8Á�Ì�ÍõÐ:Ë:ÄK�0ÐdÑ	�Ì�� Ë Û+Ä/Ð8Ëv�BÉ�Ë:Ä�Â�á7Á�V�W X ï ÉY�GÖ�Á�Â(Ã�Á�Ë:á!ß�ô+Ä(Ó�C^Ç�Ý0ËA�Ì	Ï�Ì�ÕÐ:Ï�Û+ÄK�Ä@Ï�É��BÉ���Ä�Ë:ÄK� ÐdÏ�ÄK��Ó<É	á>É�Í-Ó¸�.Á�Í�Án�@Ãy� Ä�Î�ÄK�(ÉÚË:Á�Ì�Í ¯ ÇK�ZY�ñ ÆM� Ë)Á�Ð�Á�Í+Ë8Ä:�Ä(Ð8Ë:Á�Í+Â.Ë:Ì0Ï<Î�Ì�ËË�Û<Ä��/Ä�É	ÍõÓ�ÄK�<ÁÞÉ�Ë8Á�Ì�Í�Ð,Ì	Ñ?Ë Û+Ä9ÊCÌ�Ì�� Ó<Á�Í-É�Ë8Ä(Ð/É�Í-ÓWÊCÌ��A��Ä�Ð:Ï�Ì�Í-Ó<Á�Í+Â Ñ�Ì��A�jÉ�Î>�v�0ÐQÄK�v�Ì��BÐ/É�Ð.ÉÑ�Ã+Í�ÊCË:Á�Ì�ÍRÌ�Ñ×Ë Û+Ä@Ó<Á�Ð:ËÉ	Í�ÊCÄ,Ñ	�Ì��oË Û+ÄQß�ô+Ä(ÓRÐ8Ë�É�Ë:Á�Ì�ÍõïP�NÄ*Ë ËA��Ä*Î�Î�ñ Æ�âbÌ9Ð:Û<Ì	ÒyË�Û<Ä@Á�Í�[�Ã�Ä�ÍØÊCÄ,Ì	ÑË�Û<Äw��Ä(Ð8Ì	Î�Ã+Ë:Á�Ì�Í9Ì�Ñ=ÉY�GÖ�Á�Â(Ã�Á�Ë:Á�Ä(Ð'Ë Û+Ä?ÊCÌ��A�Ä(Ð:Ï\Ì(Í�Ó+Á�Í+Â���Ä�Ð:Ã�Î Ë�ÐdÌ(Ö�Ë�É�Á�Í+Ä(Ó�Ö+á0Ð8Ëv�BÉ�Ë:Ä�Â�á�=>�Ùî�Àï�ÐÉ���Ä)Ì	Ï�Ë:Á�Ì�Í�ÐIÖ�Ã+ËÙÉY�,Ö-Á�Â�Ã-Á�Ë:á2Ñ	�Ä*Ä�ñ^É��Ä,Â(Áu��Ä�ÍjË8Ì�Ì-Æ

0 1000 2000 3000 4000
0.000

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

STANDARD DEVIATIONS AND FORMAL RMS
NORTH COMPONENT

Distance from the Fixed Station (km)

m

Amb. fixed 
Amb. free
Amb. fixed (formal rms)
Amb. free (formal rms)

0 1000 2000 3000 4000
0.000

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

STANDARD DEVIATIONS AND FORMAL RMS
EAST COMPONENT

Distance from the Fixed Station (km)

m

0 1000 2000 3000 4000
0.00

0.01

0.02

0.03

0.04

STANDARD DEVIATIONS AND FORMAL RMS
HEIGHT COMPONENT

Distance from the Fixed Station (km)

m

Amb. fixed 
Amb. free
Amb. fixed (formal rms)
Amb. free (formal rms)

ÀXÁ�Â�Ã��ÄGÅ<Æ�Ç�Ý<ÈMB�Ë�É�Í-Ó+ÉY�BÓ#Ó�ÄK�+ÁÔÉ�Ë:Á�Ì(Í�Ð2Ì	Ñ?Ë Û+ÄRÊCÌ�Ì��BÓ<Á�Í�É�Ë:Ä(Ð.É�Í-ÓWË Û+ÄRÊCÌ��A��Ä�Ð:Ï�Ì�Í-Ó<Á�Í+ÂNÑ�Ì��v�.É	Î
�A�öÐgÄK�v�Ì�� Ð

µ;(M¶ 2 )y(/·l)¸ y¹º+�» -/.10*2/.13547¼>.T½/. ( 0  <(F\p�� �]� �8^] ¾ )���)�_r������» ) 3 )y��8
�>Ä!Ä(Ð:Ë8Án�.É�Ë:Ä(ÓOË Û<Ä���Ä*Í�Á�Ë ÛKËA��Ì�Ï�Ì+Ð:Ï�Û<Ä:�ÄRÓ�Ä�ÎÞÉ�á-ÐãÑ�Ì��0É�Î�Î)Ð:ËÉ�Ë:Á�Ì(Í�Ð/É�Í-ÓUÑ�Ì��/Ä�É(ÊDÛõÁ�Í<Ë:ÄK�v��É	ÎÌ	Ñ�Ä	Á�Ë�Û<ÄK��åkÌ��GÝ.Û+Ì�Ã�� ÐCÆXâIÛ<Ä(ÐÄ/ËA��Ì�Ï�Ì+Ð:Ï�Û<Ä:�Ä/Ï�ÉY� ÉY�/Ä�Ë:ÄK�BÐMÐÄ�ÄK� Ë8Ì0Ö�Ä/Û�Á�Â(Û�Î�á ÊCÌ��v�Ä�ÎÞÉÚË:Ä(Ó

Ç(Ç�Å



æ<çÔè¥¤�é�ê�ë+él¦;§�è(ì�ìK¨
Ò�Á�Ë ÛRË Û+Ä@Ð:ËÉ�Ë:Á�Ì(ÍRÛ<Ä	Á�Â�Û+ËÐLÆa`IÄ	Ê�ÉLÃ�ÐÄ,Ë Û+Ä@É��,Ö�Á�Â�Ã�Á�Ë:á���Ä(Ð8Ì	Î�Ã+Ë:Á�Ì�Í>Û-É�ÓRÉ�În�.Ì+Ð8ËMÍ�Ì.Á�Í�[�Ã�Ä*Í�ÊCÄÌ(Í#Ë Û+Ä!Ð:Ë�ÉÚË:Á�Ì�ÍõÛ<Ä	Á�Â�Û+ËÐ0ï âXÉ�Ö<Î�ÄRÅ+Æ�å©ñGÁ�Ë@Á�Ð,Á�Í<Ë:ÄK��Ä(Ð8Ë:Á�Í+ÂRË:ÌNÁ�Í�Ð8Ï�Ä	ÊCË@Ë�Û<Ä.Ñ�Ì��v�.É	ÎIÄK�v�Ì��BÐ�Ì	ÑË�Û<Ä9ËA�Ì	Ï�Ì+Ð8Ï-Û<ÄK��Ä!Ï�É��BÉ���Ä�Ë:ÄK� ÐCÆ^âXÉ�Ö<Î�ÄRÅ<Æ��OÐ8Û+Ì	ÒMÐ�Ë Û+Ä¸�/Ä(É�Í��(É�Î�Ã�Ä(Ð.ÊCÌ��.Ï�Ã+Ë8Ä(ÓNÑ	�Ì�� ÇLòÇBÕ:Ó+É�á9Ð:Ì�Î�Ã<Ë:Á�Ì�Í�ÐLÆ �MÖ��<Á�Ì�Ã�Ð:Î�á/ÉY�GÖ�Á�Â(Ã�Á�Ë:áú�Ä(Ð8Ì	Î�Ã<Ë:Á�Ì(Í9Ó<Ì�Ä(ÐIÍ�Ì�ËMÁu�.Ï��Ì���Ä�Ë Û+Ä��©ÃØÉ�Î�Á�Ë:á�Ì	Ñ'Ë Û+ÄÄ(Ð:Ë8Án�.É�Ë:Ä(Ó2Ëv�Ì	Ï�Ì+Ð8Ï�Û+ÄK��Ä,Ï�É��BÉY�/Ä�Ë:ÄK� ÐCÆ

âXÉÚÖ+Î�ÄãÅ<Æ��<È�À�Ì��v�.É	Î��A�öÐgÄK�v�Ì�� ÐIÌ�Ñ^Ë�Û<Ä?Ä(Ð8Ë:Áu�jÉ�Ë:Ä�Ó@ËA��Ì	Ï\Ì+Ð:Ï�Û+ÄK�Ä���Ä�Í-Á�Ë Û0Ó�Ä�ÎÞÉ�á-Ð)ï�Á�Í��/Ä�Ë:ÄK�BÐBñ
����� 	�
���7��������	�
��	@�����b��	K
c�d�������b��	�
�¸ÿ

���l��ý �! �"� �[� �! �"� �[� �! �"� �E� �! �"� � ,>�! �"� � �e�! �#� � �f�! �#� � �O�! �"� � �)���ý5ü �! �"� � �+�! �"� �A� �! �"� �]� �! �"� � ,>�! �"� �]� �! �#� � (f�! �#� � � �! �"� �A�-������ �! �"�"(20Q�! �"� � � �! �"� � 3O�! �"�"(",>�! �"�"& � �! �#�"&"4f�! �#� � � �! �"� � 4����ý1� �! �"� �[� �! �"� � 3O�! �"� � 3O�! �"� � �>�! �"� � �e�! �#� � �f�! �#� �[� �! �"� �[�:g%B5�5 �! �"� �[� �! �"� � &O�! �"� � 0'�! �"� �[� �! �"� � �e�! �#� � �f�! �#� �	� �! �"� � &ü����*� �! �"�20P&+�! �"�#4",O�! �"� � � �! �"�20P�>�! �"�20R,e�! �#�"4",f�! �#� �[� �! �"�#,20
G"���h% �! �"�"&"�+�! �"� � � �! �"�"( � �! �"�"("4>�! �"�"(#&e�! �#�"& � �! �#� � 4O�! �"�#("&
��ûi-�- �! �"� � ,+�! �"�#( � �! �"� � 0'�! �"�"( � �! �"� � (e�! �#� � 0j�! �#� �A� �! �"� � &-���ý1E �! �"�"&",+�! �"� � ,O�! �"�"(#,O�! �"�"&"(>�! �"�"&#&e�! �#� � &f�! �#�"( � �! �"�#("3
-�%<5�ý �! �"� � &+�! �"� � 3O�! �"� � �O�! �"� �A� �! �"� � �e�! �#� � �f�! �#� �[� �! �"� �	�5�����- �! �"� � ,+�! �"� � �O�! �"� � �O�! �"� �A� �! �"� � �e�! �#� � �f�! �#� �[� �! �"� �	�-��Z5�% �! �"� �A� �! �"� � (O�! �"� � � �! �"�"("�>�! �"� � &e�! �#� � 0j�! �#� �[� �! �"� � (�kAB��C �! �"� �A� �! �"� � 4O�! �"� � ,O�! �"�"("&>�! �"� � (e�! �#� � 3f�! �#� � �O�! �"� � (
I�JlL"N �! �"� � 0Q�! �"�#("&O�! �"� � ,O�! �"�"( � �! �"� � &e�! �#� � 3f�! �#� �A� �! �"� � &

µ;(M¶ 2 )y(/·l)¸ y¹º+�» -/.10*2/.13547¼>.T½/. ( 0  <(8Vú� -/.13 W�) 3 )y��» . (M� 3;.  9(

� Í0Ë Û�Á�Ð�ÐÄÚÊCË:Á�Ì�ÍjÒIÄ?Ò�É	Í<Ë�Ë:ÌjÉ�Í�Ð:ÒIÄK�MË:ÒIÌú��Ã�Ä(Ð8Ë:Á�Ì(Í�ÐCÈ
Ã �#Û�É�ËMÁ�ÐgË Û+Ä��©Ã�É	Î�Á�Ë8á/Ì�Ñ ¦DùP�°ÿnm�ê�é<o Ì��Ö�Á�ËÐ�ÊLÌ��.Ï�É��Ä(Ó.Ë:Ì �<opm�qBé<o Ì���Ö�Á�Ë�Ð5Ä
Ã î�Ì�Ä(Ð�É��,Ö�Á�Â�Ã�Á�Ë8áú�Ä(Ð:Ì�Î�Ã<Ë:Á�Ì�Í!Á�Í�[�Ã�Ä*Í�ÊCÄ)Ë Û+Ä?Ä(Ð8Ë:Áu�jÉ�Ë8Ä(Ó@Ì���Ö�Á�Ë�ÐjÄ

âbÌöÉ�Í�Ð:ÒIÄK�)Ë�Û<Ä(ÐÄ,Ë:Ò�Ì���Ã�Ä(Ð8Ë:Á�Ì(Í�Ð�ÒIÄ,ÃØÐÄ�Ó!Ë�Û<Ä)Ñ�Ì	Î�Î�Ì�Ò�Á�Í<ÂöÉ�Ï+Ï��Ì°É�ÊBÛVÈØÑ�Ì��)Ä(É�ÊBÛ9Ð8ËA� É�Ë8Ä*Â�áï�âfÉ�Ö+Î�Ä?Å+Æ���ñ'ÒIÄÙÊCÌ��.Ï�Ã+Ë8Ä(Ó@Ë Û+Är�/Ä(É�Í/ÐÄ�Ë�Ì�Ñ6ÊCÌ�Ì��BÓ<Á�Í�É�Ë:Ä(Ð=Ñ	�Ì���Ì(Ã��?ÇCòGÌ�Í+ÄCÕ�Ó<É	á.Ð:Ì�Î�Ã<Ë:Á�Ì�Í�ÐLÆ
âIÛ+Ä(ÐÄGÊCÌ�Ì�� Ó<Á�Í-É�Ë8Ä(Ð^ÒIÄw��Ä�Ï-Ëgß�ô+Ä(Ó�Á�Í.Ë�Û<Ä)Ì��Ö�Á�Ë�Ó�Ä�Ë:ÄK�A�jÁ�Í-ÉÚË:Á�Ì�Í/Ð8Ë:Ä�ÏjÒ�Û<ÄK��Ä)ÒIÄ�Ð8Ì	Îu��Ä(Ó�Ñ�Ì��å?Ì+ÐÊCÃ-ÎÔÉ�Ë:Á�Í+ÂQÄ*Î�ÄK�/Ä�Í+ËÐ;C�Ý��BÉ(Ó<ÁÔÉ�Ë:Á�Ì(Í�Ï���Ä(ÐBÐ8Ã���Ä�Ï�É��BÉ���Ä�Ë:ÄK� Ð�C�É	Í�Ó/Á�ÍjÉ�Ó�Ó<Á�Ë:Á�Ì�Í@Ñ�Ì��×É,ÐÄ�Ë�Ì�Ñ6íÐ:Ë:Ì+ÊDÛ-É�Ð:Ë8ÁÞÊ)Ï�ÉY� ÉY�/Ä�Ë:ÄK�BÐfÑ�Ì���Ë Û+Ä)Ä	ÊCÎ�Á�Ï�ÐÁ�Í+ÂGÐÉ�Ë:Ä�Î�Î�Á�Ë:Ä(ÐIï�Ï�ÄK��Ì�Í+Ä���ÄK��Ì	Î�Ã+Ë:Á�Ì�Í�ñ^É�Ð�Ó�Ä(ÐÊ��BÁ�Ö�Ä�Ó@Á�Í
 r`IÄ�Ã+Ë Î�ÄK�XÄ�Ë^É	Î ÆnC�ÇK����ò�É�£�ñ Æy� Í/É(Ó�Ó<Á�Ë:Á�Ì�Í@ÒIÄMÐ:Ì	Îu��Ä(ÓãÑ�Ì��'Ë Û+ÄMÐ8Ï�Ä	ÊCÁ ß�Ä(Ó,Í�Ãy�GÖ�ÄK�fÌ	ÑVËv�Ì	Ï�Ì+Ð8Ï�Û+ÄK�ÄÏØÉY�BÉ���Ä*Ë8Ä:�BÐCÆ�âIÛ+Ä@É��,Ö�Á�Â�Ã�Á�Ë:Á�Ä(ÐIÒIÄK��Äª��Ä�Ï-Ëdß�ô+Ä(ÓkÌ���ÑE��Ä�Ä@É(Ê�ÊCÌ��BÓ<Á�Í<Â.Ë:Ì.Ë�Û<ÄãÐ8ËA� É�Ë8Ä*Â�á!ÃØÐÄ�Óï�âfÉ�Ö+Î�Ä9Å<Æ��©ñ Æ'ÀfÁn�BÐ8ËGÒIÄ0ÊLÌ��.Ï�Ã+Ë:Ä(ÓUÇLòõÇDÕ�Ó<É	áõÉY� Ê�Ð,Ë:Ì!ß�Í�Ó>Ì�Ã+Ë@Ë Û<ÄjÖ\Ä(Ð:Ë@Ð8Ëv�BÉ�Ë:Ä�Â�á°Æ'âXÉÚÖ+Î�ÄÅ+Æ�Ç*ä,Ð8Û+Ì	ÒMÐ'Ë Û<Ä>�/Ä(É�Í��Ä(ÐÁÔÓ�Ã�É�ÎÞÐ'ÉÚÑ�Ë:ÄK�Xß�Ë Ë:Á�Í+Â?Ì�Í+Ä,ÇLò�Õ�Ó<É	á�Ð�ÉY�BÊ�Ë Û���Ì�Ã�Â(Û�Ì(Ã��MÇCòjÇDÕ�Ó<É	á.É��BÊ�Ðï�ÐÄ�ÄD s`IÄ�Ã+Ë Î�ÄK�IÄ�ËMÉ	Î ÆnC`ÇK����ò°ÉY£�ñ Æ

Ç�Ç:�



æ<çtø�ùúLûÙü^é�ý�þ�é�ÿ��°ê©úGÿÔêNè(ì�ìK¨
âXÉ�Ö<Î�Ä@Å+Æ�Ç�ä+È<�kÄ(É�Ít��Ä(ÐÁÔÓ�Ã�É�ÎÞÐ�É�Ñ�Ë8Ä:�RÇCòõÓ+É�á-Ð�ß�Ë.Ã�ÐÁ�Í<Â��)ð;`>�[��SyÏ��Ì(Â�� ÉY�  s`IÄ*Ã<Ë Î�ÄK�@Ä�ËÉ�Î�ÆuC`Ç:���	ò�ÉY£×ï�Á�Í9Ê��¡C©Í-Ì�Í<Õ�Ä	ÊCÎ�Á�Ï�ÐÁ�Í+Â/ÐÉ�Ë:Ä�Î�Î�Á�Ë:Ä(Ð'Ì�Í�Î�á\ñ

EB���
� ( 0 4 � ( � & � , � 3 � 4 �A� � ( � � � , � 0 � 3 � 4t( � I�JlL#N����� 4"4"3 �[� � � � � � � � � 4#(vu"u#u � 3"3�0P,",wu#u"ux(10P& � 3"& � � , � �"&x3"(10 � ( ��� &"3y(","4 ( � ,	K
c��� 3"�"&z&"3t0P( � 4"4{,"�/& � 4 � & � ( � 0R("4 � 4"( � &"3/0P,|&"4 � 3#,/&"( � �"( � &"( � &"3������� u"u"u}3"4 �	�[� � � � � 4#�vu"u#u�, � ( � 3wu#u"ux& � & � &"3 � ("&{4 � 0P(#3 �[� 3 � , � � ,", � ,"�	K
c��	 u"u"u}( � ,"& � � 4{,"� � � �D� 3/("&"(x3#("(/0P& �[� 4{,"(|,"� �[� �/( �ú�[� ( � &"( � &"3������� 4"�"4�0P3 �	� & � 4", � 4 � u"u#u � 4/(",20xu#u"ux(#� � � �[� �[� & � � ��� � 4 � �#4 �[�[� & �	� � &"�	K
c��� 4 � &"4t0P�z& � � ,"&/& � & � � � ("&x& � 4 � �"� � &"({,"(|&20 � � (/& � � 3"� � �"� � &20������� � �[� , ��� �"(y,"320 � 0 � 4 � ,�&#4 � � &wu#u"u � 0P3 �	� 4{4"�|3", � �&�b�	� , � ,"4y("� � �]� &	K
c�,ÿ u"u"u}("(~,"&z("3 � � � &"3 �D�]� 0P3/&#420�,"3 �[�[� & � � � &"(#,/( ���	� 3 � 0P3 �E� �u"u"u��^� � � I

� ËQÁ�ÐMÁ�Í+Ë8Ä:�Ä(Ð8Ë:Á�Í+Â.Ë:Ì!Á�Í�Ð8Ï�Ä	ÊLË)Ë Û+Ä$��Ä(É�Í0Ñ�Ì��v�.É	Îf�A�0ÐMÄK�A��Ì��BÐ)Ì	Ñ�Ë Û+Ä�Ì��Ö�Á�Ë�É�Î'Ï�É��BÉ���Ä�Ë:ÄK� ÐÁ�ÍOâXÉ�Ö<Î�Ä0Å<Æ�Ç�Ç(Æ��MÖy�+Á�Ì(Ã�Ð8Î�áRÉ��,Ö�Á�Â�Ã�Á�Ë8á��Ä(Ð8Ì	Î�Ã<Ë:Á�Ì(ÍõÊCÌ(Í�ÐÁÔÓ�ÄK�BÉ�Ö+Î�á$Ð8Ëv�Ä�Í+Â�Ë Û+Ä�Í�Ð?Ë Û+Ä@Ì��Ö-Á�Ë�É�ÎÏØÉY�BÉ���Ä*Ë8Ä:�BÐCÆ

âXÉÚÖ+Î�ÄGÅ+Æ�Ç�Ç(È`À�Ì��A�jÉ�Î<�A�0ÐIÄ:�A�Ì��BÐIÌ	Ñ^Ë Û+ÄQÌ��Ö�Á�Ë�É�Î`Ä*Î�ÄK�/Ä�Í+ËÐ
² � �c� � �!� �2� �2�
I � �!�^� � �!����� � � �!�^� I��l� �

�
����� �! ,10 � � ( �&� 0 � � 3 �! �A�	� �! � 4#3	K
c��� �! � , � � ���E� ,"( �[� �! � �"���! �20 �������� �! , � � � ( �&�[� � � 0 �! � �20z�! � 4#(	K
c��	 �! � � � � ���]� 0"0 � � �! �"4 � �! �",#3������� �! � � � ���ª�E�A�[���[� �! � , � �! � � ,	K
c��� �! � ( � � � 4","( � � �! �"3"4��! �",#&������� �! &#4 � ���ª�]�	� ( �A� �! � � (��! � &#3	K
c�,ÿ �! �]� � � � 3","4z�"4 �! �"3 � �! � � 4

�NÄÙÍ�Ì	Ò ÐÄ�Î�Ä	ÊCË:Ä(Ó�Ð:ËA� ÉÚË:Ä�Â(Á�Ä(Ð Á�V�W�X ï ÉY�GÖ�Á�Â(Ã�Á�Ë:á,ß�ô+Ä(Ó�C`Ç*Ý,ËA��Ì�Ï�Ì+Ð:Ï�Û<Ä:�Ä)Ï�É��BÉ���Ä�Ë:ÄK� ÐÏ�ÄK�ãÓ<É	áõÉ�Í-ÓOÐ:ËÉ�Ë:Á�Ì(ÍMCM�.Á�Í-Áu�jÉ�ÎXÄ�Î�ÄK�(É�Ë:Á�Ì(ÍõÇK� Y ñ?É	Í�Ó7=>�)î Àtï Ð�ÉY�/Ä�Ì	Ï�Ë:Á�Ì(Í�ÐQÖ-Ã<Ë/É��,Ö�Á ÕÂ(Ã�Á�Ë:Á�Ä�Ð�Ñ	�Ä�Ä(ñ)É(ÐQÌ(Ã�����Ö\Ä(Ð:Ë!�RÐ8Ëv�BÉ�Ë:Ä�Â�Á�Ä(ÐQÉ	Í�Ó>ÒIÄjÊCÌ��.Ï-Ã<Ë:Ä(ÓUÇ*Ý!í�Õ:Ó+É�á-Ð@ÉY� Ê�ÐCÆ6ÀÆ��Ì�� Ä(É�ÊBÛ
í�Õ:Ó+É�á-ÐMÐ8Ì	Î�Ã+Ë:Á�Ì�Í9ÒIÄ)Ä*ô<Ëv�BÉ�ÊLË8Ä(Ó�Ë�Û<Äw�jÁÔÓ�Ó<Î�ÄMÓ<É	á0É�Í-Ó.Ã�ÐÄ(ÓkË Û+Ä)Ë�É�Ö�Ã�ÎÞÉY�IÏ�Ì+ÐÁ�Ë8Á�Ì�Í�Ð^Ì�Ñ6Ë Û+Ä�ÐÄÇ*ÝQÌ��Ö�Á�Ëgß�Î�Ä�Ð^É(ÐgÏ�ÐÄ�Ã�Ó<Ì�Ì(Ö�ÐÄK�A�(É�Ë:Á�Ì�ÍØÐ=Á�Í.É	Í.Ì���Ö�Á�Ë^Án�.Ï��Ì���ÄK�@Ä*Í�ËXÐ8Ë:Ä�Ï/Ò�Û<ÄK��Ä�Ì(Í<ÄGÇ�Ý�Õ:Ó+É�á-ÐÉ��BÊ,Ò×É�Ð)Ó�Ä�Ë:ÄK�A�jÁ�Í+Ä�ÓRï�Á�ËMÁ�ÐdÄ�ô-É�ÊLË Î�á0Ë Û+Ä@Ð�ÉY�/Ä,É	Ï<Ï��Ì�É(ÊDÛRÒ�Û-ÁÔÊBÛ!ÒIÄGÃ�ÐÄ(Ó!Á�Í,��Ì�Ã+Ë8Á�Í<Äx�A@�BÏ��Ì+ÊCÄ(ÐBÐÁ�Í+Â��0ÐÄ�Ä$=^Û-É�Ï�Ë:ÄK�MÝ�ñBÆ�âIÛ+Ä��Ä(Ð8Ã�Î Ë�ÐMÉY�Ä?Â(Áu��Ä�Í.Á�Í9âfÉ�Ö+Î�ÄGÅ<Æ�Ç�Ý<ÆMB�Ëv�BÉ�Ë:Ä�Â�á��;B�ËBÓ�Æ��,Á�ÍË�Û�Á�Ð�âXÉ�Ö<Î�Ä?Á�ÐIË Û<ÄãÐ8Ë�É�Í-Ó+ÉY�BÓ9Ð8Ì	Î�Ã+Ë:Á�Ì(ÍRÏ��Ì+Ó�Ã�ÊLÄ�Ó0Ö<ájË Û<Ä$=^Ä�Í+Ë:ÄK�gÑ�Ì����`��Ö�Á�ËÙî�Ä�Ë:ÄK�v�.Á�Í-É�Ë8Á Ì(Í
Á�ÍdU=Ã��Ì	Ï�ÄQÃØÐÁ�Í+Â�Ë Û+Ä?Ó+É�ËÉ@Ì�Ñ=Ë Û<ÄÙÂ�Î�Ì(Ö�É�ÎXÍ+Ä�Ë:ÒIÌ��[��Æ

Ç*Ý�ä



æ<çÔè¥¤�é�ê�ë+él¦;§�è(ì�ìK¨
âfÉ�Ö+Î�Ä@Å+Æ�Ç*Ý<È<�kÄ(É	Í���Ä(ÐÁÔÓ�Ã�É�ÎÞÐ�ÉÚÑ�Ë:ÄK�?Ç�Ý/Ó+É�á-Ð×ß�Ë?ï�Á�Í9Ê��,C�Í�Ì(Í<Õ�Ä	ÊCÎ�Á�Ï�ÐÁ�Í+Â/ÐÉ�Ë:Ä�Î�Î�Á�Ë:Ä(Ð=Ì(Í�Î�á�ñ

EB���
� (D084 � ( � & � , � 3 � 4 �A��� ( � � � , � 0 � 3 � 4�( � I�JlL#Ný1���^ � � � � � ( � , �	�Ð� ( � & � & � � � ,y,20 � � �[�p� & � ( � � �	� � 3������� � 3 � 3 � 0 � 4 � , � 3 � , � 3y("& � (y,"3 �[� � , � 3 � ( �A�f� 4 � ,	K
c�,ÿ � � � � � , � � � � � � � � � & � ( � � ,"3 � � �	� � 0 � � � � � 4 � �

âXÉÚÖ+Î�ÄGÅ+Æ�Ç�í+È`À�Ì��A�jÉ�Î��v�0ÐgÄ:�A�Ì��BÐ�Ì�Ñ6Ë Û+ÄQÌ��Ö�Á�Ë�É�ÎVÄ�Î�ÄK��ÄLÍ+ËÐ^ÊCÌ��.Ï�Ã+Ë:Ä�Ó@ÑE��Ì�� Ç*ÝÚÕ�Ó<É	á�ÐdßØË
² � �c�7���!� �2� �2�
I � �!�^� � �!�^�K� � � �!�<� � I��l� �

�
������� �! � � � ���b0R� � �! ( � ,8�! � 4 �	K
c�,ÿ �! �#� � ��� � � � �! � � 38�! � � 3

âIÛ<Ä$��Ä(Ð8Ã�Î Ë�Ð?ÉY�Ä@Ä*Í�ÊCÌ�Ã��BÉ�Â(Á�Í+Â�Æa ÙÐÁ�Í+Â.Ì�Í�Î�á¸��Ä�Â�Á�Ì�Í-É�Î�ï¡U=Ã��Ì	Ï�Ä�É	Í`ñMÓ+É�ËÉjÉ�Í-Ókß�ô<Á�Í<Â0Ë Û+ÄÉ��,Ö�Á�Â�Ã�Á�Ë:Á�Ä(Ð`Ë Û+Äp�Ä(Ð:Ã�Î Ë8Á�Í<ÂÙÌ��Ö-Á�Ë�Ð'ÉY��Ä�É	Îu�.Ì+Ð:ËVÌ�Ñ�Ë Û+ÄIÐ�ÉY�/Äb�©Ã�É	Î�Á�Ë8á�É�ÐfË Û+ÄIÌ��Ö�Á�Ë�Ð'ÊCÌ��jÏ�Ã<Ë:Ä(ÓÃØÐÁ�Í+ÂRË Û<ÄjÓ+ÉÚË�ÉkÑ	�Ì��{É!Â(Î�Ì�ÖØÉ�ÎIÍ+Ä�Ë:ÒIÌ��[�`ÆXÀfÁ�Â�Ã���Ä0Å<Æ�Ç�íRÐ8Û+Ì	ÒMÐ,Ë Û+Ä���Ä�ÐÁÞÓ©ÃØÉ�ÎÔÐ?Ì�ÑMË Û+Ä.Ö�Ä(Ð8Ë
ßØË Ë:Á�Í+Â Ç*ÝõÓ<É	á�Ð0ÉY� Ê Ñ�Ì��0Ð8Ëv�BÉ�Ë:Ä�Â�á Á�V�W X É�Í-Ó Ð�É�Ë8Ä*Î�Î�Á�Ë:Ä!Ý(åNÑ�Ì��0Ë Û+Ä,�BÉ�Ó+ÁÔÉ�Îãï ð)ñ5CIË Û+ÄÉ	Î�Ì(Í<Â	Õ Ëv�BÉ�Ê5�>ï]B�ñ×É�Í-Ó.Ë Û+ÄQÌ(Ã<ËMÌ�Ñ6Ï+ÎÔÉ�Í+Ä.ïP� ñ�ÊCÌ��jÏ\Ì(Í<Ä*Í<Ë�ÐCÆ

49355 49357 49359 49361 49363 49365 49367
-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

RESIDUALS FOR PRN 26
Strategy COD F

Modified Julian Date

R
es

id
ua

ls
 in

 M
et

er
s

R
S
W

¢c£¥¤B¦��1§b¨�©¥ª^«�¬�`�2®�£¥¯v°h±<²´³1£l³"¯"§^²´°hµ

ª^¶�ª



·�¸D¹´º1»H¼T½x¾�¿gÀ�¾�Á�ÂÄÃk»bÁnÃ@ÅBÆ�ÆK¨

Ç ¾aÈ´É^Ê^Ë ]�Ì É<ÍlÈ À�Î�Ï ÉBÍ Ï ÊHÍMÈ´ÐÑ�È ¹ Ê;¾ Ì,Á ÈaÈÒÉ À ÍMÐ Ï Ê Ì Ñ

ÓP¯�£l³r��²�±ZÔ�²@¯¡Õ�Ö^¯�Ö���®�£�¤<¦�£�¯#µ{×´Ø�£¥²�¤/£l³g±6Ùv¤��2§<Ö^¯�£u��ÚÒ±��1¯2Ö6²Û°h§ÜÙl±���³"Õ�±��1¯b³1§B³!³1£¥±B²´³�Ý1Þjª�ß6à!©
ÓP²F¯PÕ*£l³{³1§Z°h¯"£¥±B²FÔy§dÔ�Ö6²�¯/¯"±á³"¯"¦´â�µF³"Õ�±��1¯"ãPÚ´§K�!£�±�â �BÖY�!£äÖ^¯#£�±<²´³�±6Ùb¯PÕ�§�°h±�±��åâ�£¥²*Ö^¯#§B³H©�æyÕ�§
×Æ�!³#¯wÚ��1±B®�ç�§K�èÖ<â*ây�1§B³!³1§Bâ{°h±B²´°h§K�!²´³�¯PÕ�§T³1§<³!³1£�±<²�ç¥§^²�¤<¯¡Õ{²�§é°h§B³!³1ÖY�2µ�¯"±�±B®�¯2Ö6£�²/Ö�°h±�±��åâ�£¥²*Ö^¯#§
ÖB°^°h¦��åÖ<°hµ�±ZÙ.Ö^®Ò±B¦�¯Tªê°���©<æa±�ÖZ²´³#Ôw§K�x¯PÕ�£l³xëk¦*§<³"¯"£¥±<²�Ôy§T³1§^ç�§Z°h¯"§Bâ�â�ÖZµ�ì<ì<«�±ZÙxª�í<í6î�ÖZ²�â�Ôy§
¦Û³1§<â/³"¯A�!Ö^¯"§^¤Bµzï�Tð+¢�¯#±�Ú��1±�°h§B³!³�¯¡Õ�§ê§�²�¯"£u�2§�²�§�¯#Ôw±��[�K©kñ�§�°!Õ�ÖZ²�¤B§Bâ}¯¡Õ�§�³1§B³!³1£�±<²{ç�§^²�¤B¯PÕ´³
Ù	�1±�� ª�Õ�±B¦���¦�Ú�¯"±d¶6î�Õ�±<¦��!³Ü£�²7ª�Õ�±<¦��b³"¯#§�Ú�³H©aæyÕ�¦´³êÔy§�±<®*¯1ÖZ£¥²�§Bâ@¶Zî�°H±�±��!â�£¥²*Öé¯"§�³1§^¯2³h©
UxÖB°$Õò³1§^¯b±6Ùó°h±�±��åâ�£¥²*Ö^¯#§B³�Ô�Ö<³�¯v�!ÖZ²´³RÙl±��A��§<â�£¥²�¯#±d¯PÕ�§��1§hÙl§:�1§^²´°H§{³1§^¯�Ý'��§BÖ6²ô°h±�±��åâ�£¥²*Ö^¯#§B³
Ù	�1±�� ªHî�ª!ã"â�Ö6µô³#±Zç¥¦�¯"£¥±B²´³$à�¦´³1£�²�¤�Ö�õhã¡Ú´ÖY�åÖY��§^¯"§K�bög§^çu��§;�1¯;¯A�!ÖZ²´³RÙl±��A��Ö^¯#£�±<²a©÷æyÕ�§ú�A�/³ê±ZÙ
¯¡Õ�£l³�¯v�!Ö6²Û³RÙl±��v�{Ö^¯"£¥±B²/Ö<³wÖÜÙl¦�²Û°h¯"£¥±<²�±6Ù¯PÕ�§�³1§B³!³1£¥±B²{ç¥§^²�¤<¯¡Õz£l³�¤B£u��§^²{£�²{¢£¥¤<¦��1§�¨�©¥ªhî*©´ø�Ú´Ö��1¯
Ù	�1±��O³"¯A�!Ö^¯"§^¤Bµ Á�V�W X Ý¡ÖY�b®�£¥¤B¦�£¥¯"µ�×´Ø�§BâÒà;¯PÕ�§ª�1§B³"¦�çi¯1³ê±B®�¯2Ö6£¥²�§Bâ�¦´³1£¥²�¤d³#¯v�!Ö^¯"§^¤<µ�ï�êð
¢FÝ¡ÖY��®*£¥¤<¦*£¥¯"µ�Ù	�1§�§<àxÖ��1§�¤B£u��§^²�¯#±�±*©
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RMS OF THE HELMERT TRANSFORMATION

Session Length (hours)

m

Amb. fixed
Amb. free

¢£¥¤<¦��1§b¨�©�ªhî�¬Kù>�/³�±ZÙK¯PÕ�§êõHãPÚÛÖY�!Ö���§�¯#§:��ög§�çu��§K�1¯K¯A�!ÖZ²´³RÙl±��A��Ö^¯#£�±<²bÔ�£¥¯PÕ�¯PÕ�§>��§<ÖZ²b°h±�±��åâ�£¥²�ã
Ö^¯"§�³1§^¯

æcÖ���£�²�¤�£�²�¯"±bÖ<°^°H±<¦�²�¯x¯PÕ�§p�2§<³"¦�çi¯2³�Ú��2§<³1§�²�¯"§Bâ�£¥²�¢c£�¤<¦��2§;¨�©�ªhî�Ôy§Tâk§é°h£nâ�§Bâ�¯#±�¦´³1§T¶éã¡Õ�±<¦��å³
³1§B³!³1£�±<²´³�ÖZ²�â{³"¯A�åÖé¯"§^¤Bµ¸Á�V�WúXOÝ¡ÖY��®*£¥¤<¦*£¥¯"µ�×´Ø�§<â´à�¯"±�³#¯"¦´â�µ}³#Õ�±��1¯"ãPÚ´§K�!£�±�â��<Ö��!£nÖ^¯"£¥±B²´³�±ZÙ
¯¡Õ�§/°H±�±��!â�£¥²*Öé¯"§B³h©añ�§{Ú��2±�°h§B³!³1§<â�¯PÕ�§�§^²�¯"£u�1§�²�§^¯"Ôy±��[��ÖZ²�â@Ôw§{°H±��{Ú�¦�¯"§BâûªHî�ü*ª^¶ ¯eª^ýB¨
³1§�¯1³y±ZÙx°H±�±��!â�£¥²*Öé¯"§B³êÝ1ªHî�â�ÖZµ�³Hþaª^¶�³"±6ç�¦�¯"£�±<²´³�Ú´§K��â�Ö6µK¬�ìZÿ���¶6ÿ�þ*¶6ÿ���î<ÿ�§^¯2°<©ià!©�æyÕ�§w�2§<³"¦�çi¯2³
Ùl±��ê³"¯2Öé¯"£�±<²´³�`p�2¦´³!³1§^çn³wÖ6²*â���Ö^¯"§K�!Ö�Ö��1§b³#Õ�±ZÔ�²�£�²�¢£¥¤<¦��1§B³�¨�©�ª���þK¨�©�ª^ý�Ö6²*â/¨�©¥ªZõ�¬
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787.01

787.02

787.03
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787.06

787.07

787.08

DEVELOPMENT OF THE STATION X-COORDINATE
Station: BRUS

Hour

X
 -

 5
6
5
4
0
0
0
 m

Mean Value
1-day Solution
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40.39

40.40

40.41

40.42

40.43

40.44

DEVELOPMENT OF THE STATION X-COORDINATE
Station: MATE

Hour

X
 -

 4
5
2
5
0
0
0
 m

Mean Value
1-day Solution

¢£¥¤<¦��1§b¨�©�ª���¬Kðg§K��§�ç¥±ZÚ���§h²�¯a±6Ù¯PÕ�§;³#¯2Ö^¯"£¥±B²/°h±�±��åâ�£¥²*Ö^¯"§<³x³"¯#§:���{£¥²�¤�ÙE�2±��è¶ÜÕ�±<¦��!³y³1§B³!³1£�±<²´³
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DEVELOPMENT OF THE STATION Y-COORDINATE
Station: BRUS

Hour

Y
 -

 3
0
6
0
0
0
 m

009 

006 

Mean Value
1-day Solution
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DEVELOPMENT OF THE STATION Y-COORDINATE
Station: BRUS

Hour

Y
 -

 3
0
6
0
0
0
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009 

006 

Mean Value
1-day Solution

¢£¥¤<¦��1§b¨�©�ª^ý�¬Kðg§K��§�ç¥±ZÚ���§h²�¯a±6Ù¯PÕ�§;³#¯2Ö^¯"£¥±B²/°h±�±��åâ�£¥²*Ö^¯"§<³x³"¯#§:���{£¥²�¤�ÙE�2±��è¶ÜÕ�±<¦��!³y³1§B³!³1£�±<²´³
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0 2 4 6 8 10 12 14 16 18 20 22 24

149.60

149.62

149.64

149.66

149.68

149.70

149.72

149.74

149.76

149.78

DEVELOPMENT OF THE STATION HEIGHT
Station: BRUS

Hour

m

Mean Value
1-day Solution

0 2 4 6 8 10 12 14 16 18 20 22 24

535.54

535.56

535.58

535.60

535.62

535.64

535.66

535.68

535.70

535.72

535.74

DEVELOPMENT OF THE STATION HEIGHT
Station: MATE

Hour

m

Mean Value
1-day Solution

¢£¥¤<¦��1§b¨�©�ª6õ�¬Kðg§K��§�ç¥±ZÚ���§h²�¯a±6Ù¯PÕ�§;³#¯2Ö^¯"£¥±B²/°h±�±��åâ�£¥²*Ö^¯"§<³x³"¯#§:���{£¥²�¤�ÙE�2±��è¶ÜÕ�±<¦��!³y³1§B³!³1£�±<²´³

;¯PÕ�§:�;³#¯2Ö^¯#£�±<²´³�³"Õ�±ZÔ ��§:�1µ/³1£n�{£¥çäÖY���BÖY�!£nÖ^¯"£¥±B²´³y±6Ù.¯PÕ�§b°h±�±��åâ�£¥²*Ö^¯#§B³H©´ÓR²/¤B§^²�§:�!Ö6çaÔw§��{ÖZµ
³2Ö6µ�þ�¯PÕ*Öé¯x²�±�³"Õ�±��1¯"ãPÚ´§K�!£�±�â��BÖY�!£nÖ^¯"£¥±B²´³�£¥²{¯¡Õ�§;Ú´±�³1£¥¯"£¥±B²{°h±B¦�çnâ�®Ò§Tâ�§^¯"§Z°h¯"§Bâ�©�æyÕ��2§^§ê³"¯2Öé¯"£�±<²´³
Ý	�ê±�±<¯"Ô�£�
A�Kþ���Ö^¯"§K�åÖ{Ö6²*â ;²´³2Ö6çnÖ�àT³#Õ�±6Ô �BÖY�!£äÖ^¯#£�±<²´³�±6Ùw¯PÕ�§�³"¯2Öé¯"£�±<²�Õ�§Z£¥¤BÕ�¯;Ô�£¥¯PÕ�Ö�Ú´§K�!£¥±�â
°Hç¥±�³1§�¯#±ôª^¶/Õ�±B¦��!³H©cÓP²ô¢c£¥¤B¦��1§�¨�©�ª��/Ôy§�³1§^§�¯"Ôy±�±B¦�¯¡ç¥£¥§:��â�Ö6µ*³ÜÔ�Õ�§^²�Ôy§�£�²´³#Ú´§Z°h¯�¯PÕ�§�®´§hã
Õ*ÖK��£�±<¦��b±6Ù;¯PÕ�§�§<ÖB³#¯"ãPÔw§<³"¯�°h±�±��!â�£�²�Ö^¯"§�±6Ù;¯PÕ�§{³"¯2Öé¯"£�±<²7`p�2¦´³!³1§^çn³H©aæyÕ�§<³1§�¯#Ôw±/±<¦�¯Pç¥£�§K�!³bÖY�1§
â�Ö6µ*³êìBì<ý/Ö6²*â�ìBì<í{Ô�Õ�§:�1§�¯PÕ�§�°h±�â�§�â�Ö^¯2Ö�Ôw§K�1§b°h±��A�1¦*Ú�¯"§<âdÖ6²*â�²�±/Ö���®�£�¤<¦�£�¯#£�§B³y°h±B¦�çnâ�®´§
�2§B³#±Zçu��§Bâ�Ùl±���¯PÕ*£l³y®´Ö<³1§^ç�£¥²�§�©�æyÕ�£l³yâ�§K�{±B²´³#¯v�!Ö^¯"§B³y¯PÕ�Ö^¯wÔ�£¥¯PÕ�±<¦�¯;ÖY�b®�£¥¤B¦�£¥¯"µú�1§B³#±Zç¥¦�¯"£¥±B²z£�¯�£l³
ÖZçu�{±�³"¯y£n�{Ú´±�³!³1£¥®�ç¥§;¯#±�³#¯"¦´â�µ/³#Õ�±��2¯#ã¡ÚÒ§:�!£¥±�â��BÖ��!£nÖ^¯"£¥±<²Û³y±6Ùx¯PÕ�§�°h±�±��!â�£�²�Ö^¯"§B³h©

���� �����������������  "!$#&%$'��(�)��%+* �,*,-.!�/��10 2$34�)!�/65,7�8+2+*9�;:
2+/<� 7>=�=@?

ÓP²�¯PÕ�£l³ê³1§é°h¯"£¥±<²�Ôw§�Ô�ÖZ²�¯�¯"±d³#¯"¦´â�µ�¯PÕ�§�§�©K§Z°h¯T±6Ù;ø$A/±<²ôâ�Ö^¯2ÖzÚ��2±�°h§B³!³1£¥²�¤�þa£¥²�ÚÛÖY�1¯"£ä°h¦�çnÖ��
±B²�Ö���®�£�¤<¦�£�¯"µ��2§B³#±Zç¥¦�¯"£¥±<²ôÖéÙl¯"§K�T¯PÕ�§/ÝlÕ�±ZÚ´§hÙl¦�ç�ç¥µ/²�±B¯hà;Ú´§K�A��Ö6²�§^²�¯�¯#¦��!²�£¥²�¤{±<²�±6Ù øBA´©´ñ@§
Ô�£�ç¥çKÚ��1±�°h§�§<âdÖ<³yÙl±Zç¥ç¥±ZÔ;³H¬

Ã £¥²�ÖT×Æ�!³#¯v³#¯"§^Ú�Ôw§ê³"¦y����ÖY�!£DC^§x¯PÕ�§>��§^µ�â�£�©K§K�1§^²Û°h§B³c±6Ù±ZÚ´§K�!Ö^¯"£¥±B²�±6Ù �<Ö��!£¥±B¦´³��2§Z°h§Z£u��§K�
¯#µ�Ú´§B³y£¥²/¯PÕ�§ê²�§�¯#Ôw±��[�{Ô�£�¯PÕ�±B¦�¯FE^Ô�£�¯PÕ�øBAÛ©

Ã £¥²ôÖ�³1§Z°h±B²�â�³#¯"§^Ú�Ôy§�Ô�£¥ç�çf��ÖY��§�ÖZ²7Ö^¯P¯"§K�{Ú�¯T¯#±�Ö6²*Ö6ç�µ�³1§�¯PÕ�§{â�Ö^¯1Ö/£¥²�§^Ø*Ö<°h¯Pç�µ�¯PÕ�§
³1ÖY��§{ÔvÖ6µ7ÖB³�£¥²7¯PÕ�§{Ú��1§:��£�±<¦´³�°!Õ�ÖZÚ�¯"§K�^©ñ@§�Ô�£¥ç¥çxÙl±�°h¦´³�±<²7Ô�£nâ�§hã¡çnÖZ²�§/Ö���®�£�¤<¦�£�¯"µ
�1§B³#±Zç¥¦�¯"£¥±B²�¯"±�°!Õ�§Z°j��Ô�Õ�§^¯¡Õ�§K�T±���²�±<¯�Ô�£äâk§hã¡çnÖZ²�§�Ö���®�£�¤<¦�£�¯"µ¸�1§B³"±6ç�¦�¯"£�±<²�£l³êÖ<°h¯"¦´ÖZç¥ç�µ
ÚÒ±�³!³1£�®�ç�§�©

Ã Ôy§;Ô�£¥ç¥çK³"¦y����ÖY�!£DC^§x¯PÕ�§r�2§Z°h§Z£u��§K���1§Zë�¦�£u�2§K��§h²�¯2³÷Ùl±��y¯PÕ�§ Ùl¦�¯"¦��1§;±6Ù¯¡Õ�§TÓHGBAb²�§^¯"Ôy±��[�K©

ª�¶6î



·�¸JILKT¿�q�Á�ÂM��Á¥¼	§ONTº1»�m<oJ��¼PÁnm�ÃP��Ã�Q�º;¦RKTSô¾VUH¼"º;¦�W�Åx¤�¾�Ã���¾l¦;§�ÅBÆ�ÆK¨

Ã Ôy§�Ô�£¥ç¥çbâ�§K�{±B²´³#¯v�!Ö^¯"§�¯PÕ�Ö^¯�þy¦´³1£¥²�¤á¯¡Õ�§YXTÓ#¢?¯"§Z°!Õ�²�£në�¦�§d±<¦�¯Pç¥£�²�§BâF£¥²ZA�§Z°h¯"£¥±B²|ý�©sî
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WIDE-LANE AMBIGUITIES (TURBO-ROGUE)
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WIDE-LANE AMBIGUITIES (TURBO-TURBO)
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NARROW-LANE AMBIGUITIES (BSON)

Fractional Part of Ambiguities
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»)Ð��5�@¡�� ä �R�J£[¡=��ÐÐ��ØÐ<§UÐ<�3�Y¡R�Y����ÐV£�ÓÇ�fÚ=¡��J�R�
§H�<�C�GÓEÉ � §½ÑM¢S�<å3ÐV¢ÒÓL§½Ñ����8����Ð�¡!ÑM¢@�E¼&�<»=�fÓL���¶åB�iÐ½ÓE������ÐV¢S�@¡��k�fÚ!Ð ÙÏ��V¢@�B¡,Ñ���£�å#Ð&§UÐ<�3�TÓL¡���Ð=£?½?�3¡ · Ð<»)Ð<��½/���J�<�V£B¡!Ñ)å3�ØÐn£�Ó�v�Ð<��Ð<�M�bÐ=£r£B�<�C���R�ÒÐx�5¡=�8��Ð<���<�SÐ=£ ����£����Ð<��Ð5�q¡���Ð>����Ð�¼F�iÐ��=£H�S¡K�-��¡=�B¾@£�Ó��fÚ=¡��J�R��§K�<�8�GÓLÉ � Ù
8:9<;=9<; >@?=A�?=BDCFEGC�A:>!A�CFHJILKNMOBPMNQR?�EGMOSTQ
U3Ð��<ÑM¢-¨��R�ÒåãÓE�8�k�R�GÓL�E¼M©Y£�ÓL»�ÓÇ£DÐ>����Ð-»)Ð°�5�@¡��G¡R�qÑB�JØB��¡ · ���M�R�k�R§UÐ<�SÐ<�A¢ $ ÓL�B�@¡H� · ¡F»)Ð��P�S¡=�A¢ $ ù����£ $ õ ÙM¤W��Ð-�P¡��8��Ð=¢S�M¡��J£�ÓE��ÚH��¡=�8§K�R��Ð�¦DÑw�°�SÓL¡��M¢
§H��¼å3Ð · �GÓE���SÐ<�|��¢5 � ùSù � ù õ� õ ù � õ@õ : ± 5 $ ù$ õ : ²E5 ( ù( õ : ô ¨ d Ùiâ ³ ©
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W��C¡�§ ����Ð>���=¢S�7¢S¼J¢S�SÐ<§ë����ÐO¢ÒÐ��P¡��J£|�w�R�8�Y¡��
»)Ð��5�@¡=� $ §K�R¼Uå3ÐO�5¡�§H�ãÑB�SÐ=£?Ë$ õ ² � � ùõ@õ ¨ ( õ é$� õ ùS$ ù © ô ¨ d Ùiâ!â�©¤W�ãÓq¢W�ØÐ=��£�¢W�@¡K� ��Ð · ¢S¼J¢S�SÐ<§ë¡R��Ð°¦DÑM�<�SÓE¡=�M¢U�q¡=�X����ÐaªM�k¢S�Y�M���8�G¡R�
����Ða»)Ð��P�S¡=� $ Ë¨X� ù@ù éY� ù õ � � ùõ@õ � õ ù ©û üCý þ�DZO[]\�]�

$ ù ² ( ù é$� ù õ � � ùõ@õ ( õû ü8ý þ^ ZO[]\� ô ¨ d Ùiâ ê ©
U3Ð��<ÑM¢a��¡ · ��¢A¢TÑ3§UÐ-���J�<� $ õ �5¡��w¢ÒÓq¢S�C¢X¡R�Ö���E�
��§�å?ÓiÚ!Ñ?ÓL�S¼K�M�R�k�R§UÐ<�SÐ<�A¢rÙ?Ïu�
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U3Ð��»ÑM¢ÕÓL�B�C�8¡3£)Ñ��rÐa����Ðz�q¡��L�E¡ · ÓE��ÚF�J¡��C�<�TÓL¡��:Ë$ ù ����Ð>��¡=�B¾@��§�å?ÓiÚ!Ñ?ÓL�@¼H�M�R�k�R§UÐ<�SÐ<�A¢P½$ Q ù ����Ð�ÓE�G�-�J�GÓE¡��GÓ:»=���ØÑ?Ð=¢5½$ õ ����ÐO�R§ùå?ÓØÚ,Ñ?ÓE�@¼V�M�R�k�R§UÐ<�SÐ<�A¢P½$ Q õ ����Ð�ÓE�G�-�J�GÓE¡��GÓ:»=���ØÑ?Ð=¢5½M����£
n$ Q õ ����Ð�ÓE�YØ3��¡ · �&�8��Ñ?ÐV¨PÓE�3�SÐ¶Ú!Ð��5©�»=���ØÑ?Ð=¢bÙÏ��&����ÐO�<��¢ÒÐ>¡R�U����ÐmoM¡��<�7¢S¡��ØÑ3�SÓE¡�� · Ð>�J�°»)Ð7����Ð>¡,å?¢ÒÐ��8»=�<�TÓL¡��ÃÐ�¦)ÑM�<�SÓE¡��w¢

¨T4 ù 4 õ © ± 5 $ ù$ õ : él¨TÜ é Ý ¨ $ Q ù µG$ Q õ ©8©û üCý þá ²Lß ¨ d Ùiâ<ñ�©
����£&����Ð>¢S¼J¢S�SÐ<§ ¡����J¡��8§K�R�JÐ°¦DÑM�<�SÓE¡=�M¢

5 � ù@ù � ù õ� õ ù � õ@õ : ± 5 $ ù$ õ : ² 5 4 � ù � ä4 � õ � ä : ² 5 ( ù( õ : µ ¨ d Ùiâ5¥3©
· �ãÓ��A�¡Ú,ÓE»)Ð=¢f����Ð>�ÒÐ=¢SÑ����¨�� ùSù é$� ù õ � � ùõ@õ � õ ù © ± $ ù ² ( ù é$� ù õ � � ùõ@õ ( õ ô ¨ d Ùiâ<÷�©Ï��3�8�C¡3£DÑJ�bÓE��Ú�����Ð>ØB��¡ · �ÃÓE�3�SÐ¶Ú!Ð��Y�R§ùå?ÓØÚ,Ñ?ÓE�SÓiÐ�¢ · Ð>�J�°»)Ð4 ù�$ ù él¨SÜ é Ý ¨ $ Q ù µ n$ õ ©C©û ü8ý þá p ²Lß qIµ ¨ d Ùiâ¶��©
· �ãÓ��A�¡Ú,ÓE»)Ð=¢ ÓL§H§UÐ�£�Ó��<��Ð<�L¼ � ù@ùS$ ù ² 4 � ù � ä q ² ( q ù ô ¨ d Ùiâf�=©
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} ² ¨ VIµGV © ² ����
â ô<ô<ô ³ â ô<ô<ô ³ÙÙÙ Ù Ù Ù ÙÙÙ ÙÙÙ Ù Ù Ù ÙÙÙ³ ô<ô<ô â ³ ô<ô<ô â

� ��� µ Þ ²E5 {ß : µ ¨ d Ù ê�ê ©
· Ð>§H��¼ · �GÓL�TÐ7����Ð>�iÐ��=¢S�@¾@¢C¦DÑM���ÒÐ=¢Y�5¡=��£�ÓL�SÓE¡��x�=¢Ì ² Þ � � Þ  ê�~ � ¨T4 $ é$}mÞ é ä ©û ü8ý þQ ² §�ÓE� ô µ ¨ d Ù ê ñ�©
· ��Ð<��Ð[����Ð · Ð�ÓiÚ��3�Y§H�<�8�GÓLÉk� Óq¢

� ² � � ù ²E5 � � ù�`� KK � � ùáØá : ô ¨ d Ù ê ¥3©¤W��ÐO�5¡�»=�R�GÓ����M�bÐ>§K�°�C�GÓ��bÐ=¢ � �`� ����£ � áØá �R��Ð-�=¢A¢TÑ3§Ð=£H�@¡å3ÐaØ3��¡ · �JÙM¤W��ÐO�5¡��J£�ÓE�SÓL¡��M¢7 Ì7 Þ ² ê � Þ é ê } � ~ ²´³ � Þ ² � } � ~ ¨ d Ù ê ÷�©7 Ì7 $ ² ê 4 � ~ ²´³ ¨ d Ù ê ��©�iÐ=��£H�@¡F����Ð>¢@¼�¢@�TÐ�§ 4 � ±J~ ² ³4 ± $ é } � } � ±J~ ² ä ô ¨ d Ù ê �=©¤W��Ð>»)Ð��5�@¡��Y¡����w�R�A��§Ð��TÐ��A¢W�=�<�5¡=�A£�ÓL��ÚV�@¡j¨ d ÙØâ ê ©W§K�R¼Uå3Ð · �GÓE���TÐ��j�=¢$ ² ¨T4 � � � ù�X� 4&© � ùû üCý þ� �X�
4 � � � ù�X� ä µ � �X� ² } � } � ² � ���  � áØá ô ¨ d Ù ê 1�©
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â�� ³



�Wá�� � Æ Y�Û æJÃ Ù Æ�Â ÛÆ�
Ù Æ�Â Å Ã�Æ�Â Y Ä
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· ��Ð<��Ð � � ùù ² � á � á � ����£ � � ùõ ² � á]�Pá�� ô ¨ d Ù ñ ê ©¤W��ÐO�5¡��C�ÒÐ=¢S�M¡=��£�ÓL��ÚK��¡��C§H���FÐ�¦)ÑM�<�SÓE¡��w¢Y�R�ÒÐ
5 4 �x)� xP4çx 4 �x)� x]}�x} �x � x 4 x } �x � x } x : ± 5 $ x% x : ²²5 4 �x�� x ä x} �x � x ä x : · ��Ð<��Ð Î ² â µ ê ô ¨ d Ù ñ�ñ�©

Ö���Ð5¾�Ð��ØÓE§çÓE�J�°�SÓL¡���¡R�U����Ð>�M���A��§Ð<�SÐ<�k¢ % x ¼�ÓØÐ<�Ç£�¢f����ÐO¢S¡��iÑB�SÓE¡=�$ x ²�  4 �x � x>4xMé�4 �x � x�}¹x�¨X} �x � x�}Ìx�© � ù } �x � xP4Ux¢¡ � ù
  4 �x£� x ä x é�4 �xF� x�}¹x�¨X} �x�� x�}Ìx�© � ù } �x�� x ä x ¡ ¨ d Ù ñR¥3©

����£&����Ð>�5¡R�����P�S¡=�X§K�<�8�GÓLÉ
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� ² 5 � � ù� � � � KK � � ù� � � � : ô ¨ d Ù ñD�=©
¤W�ãÓq¢W§H¡3£DÐ��:�ØÐ=��£�¢
�@¡F����Ð>��¡��C§H���FÐ�¦)ÑM�<�SÓE¡=�M¢
 �Vrµ V ¡ 5 � � ù� � � � KK � � ù� � � � : 5 VV : $ ²¤ �Vgµ V ¡ 5 � � ù� � � � KK � � ù� � � � : 5 $ ù$ õ : µ¨ d Ù ñ21�©· �ãÓ��A�i§K�R¼½å3Ð · �GÓE���TÐ��&��¢5 ¨T4 � ù � ù 4 ù/ 4 � õ � õ 4 õ ©Aéh4 � ù � ù } ù ¨X} � ù � ù } ù © � ù } � ù � ù 4 ù ééh4 � õ � õ } õ ¨X} � õ � õ } õ © � ù } � õ � õ 4 õ : ± $ ²

5 ¨S4 � ù � ù ä ù  4 � õ � õ ä õ ©kéÆ4 � ù � ù } ù ¨X} � ù � ù } ù © � ù } � ù � ù ä ù ééh4 � õ � õ } õ ¨X} � õ � õ } õ © � ù } � õ � õ ä õ : ô
¨ d Ù ñ�ß�©
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