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À w¿mBlÊÌÖm�h�l�t#zvw�h½z(zQw¿m£lnzQm6oWh½zvlnk�mÛhjÉÊÔby�oQlnzQw�Îíu6ybÎ+x¿ÐÖzvmft(ybi¿ÉÊÕ�ybi¿m¸ovy½ß yjÒÂzvw¿mBßÂw�ybÉÊmtQybÉÊÐÖzQlÊybi�hjz(h£zQlÊÎ+mbÚ À w¿mfoQm6ÒÓybovmÏlXzWt!zQw�oQm�tËw¿y�ÉÊÌFl�t!Òâhbo¨È1m6ÉÊy½ß zvw¿m¸y�i¿m¸yjÒ�zvw¿mÛÙ�Ã²Ä¦ÅovybÐÖzvlni¿m�ÞÖi�hjÎ+mfÉnÕBlXz�ovmfø�Ð¿lÊoQm�tÜybi¿ÉÊÕ � �Ùô ¨ ï � § � p � � ð �s m�tËÐ¿Énzvhbi�zQÉÊÕbÞ-hbi�lnÎ+x¿ÉÊm6Î+m6i�zWh½zQlÊybi�ybÒÿzvw¿lÊt#lXzvm6oWh½zQlÊkbm¸hbÉnÔ�ybovlXzvw¿Î ÌÖmfx>mfi�Ì¿t#ÎÏhblni¿ÉÊÕy�izQw�mØÎÏhjzQovlXÍS~=kbmfuHzQy�o�x¿ovySÌ¿Ð�u%z�Ú À w¿m+hjovlXzvw¿Î+mHzQl�u6hbÉÇuHy�tËz.ybÒÿtQÐ�uWw�hbi�hjÉÊÔby�oQlnzQw�Î�l�t¦i¿y½ßuHÐ�È¿lÊuØlÊizvw¿m¸tQln×fm(ybÒ zQw�m¸tËÕÖtËzQm6ÎCÞeßÂw¿mfoQm+È¿ÉÊyÖuWãSlni¿Ô£lÊÎØx�oQy½k�mfÌ&zvw¿mØzQw¿mfybovmHzvlÊufhjÉÇuHy�Î(~x¿ÉÊmHÍÖlnzOÕbÚ9Ä�iSÕSßÜhUÕ�Þ�lÊi¨x�ovh�u%zQl�uHm ÒâhbtËzªÎÏhjzQovlXÍ#Î(Ð¿ÉXzvlnx�Énl�u6hjzQlÊybi(hbÉnÔ�ybovlXzvw¿ÎÏt-hboQmÿi¿yjz9È1mHzËzvm6ozQw>hji¸zvw¿mÝuHÉ�hbtvtËl�u6hbÉ�ybi�m�ÒÓybo�tQÐ�uWwÛtQÎ+hbÉnÉ^ÎÏh½zvoQl�uHm�t �q� Þ?ývð�Ú ð�Ú p � Ú � iBtQmfuHzQlÊybiÛð�Ú r(ßÿm¦uHy�Î(~x�hboQm}È1yjzvw¨wSÕSÈ¿ovlÊÌ!lÊÎ+x¿ÉÊm6Î+m6i�zvhjzQlÊybi�t-ßÂlnzQw(Ì¿l^�^m6ovm6i�zªzQw¿ovmftQw¿ybÉ�Ì¿t�zQy�zvw¿mÜx¿Ð¿ovm ovmfuHÐ�ovtQlnk�mybi�mbÚ{�y½ßòßÜmÂÒÓyÖuHÐ�tÿybi+zvw¿m.ÌÖybz x¿ovyÖÌÖÐ�u%zÜybx1m6oWh½zvlny�i�ÞbÈ�h�tËm�ÒÓy�o ÎÏh½zvoQlnÍS~<k�mfuHzQyboÇx�oQyÖÌÖÐ�uHzfÚì m#Ð�tQmÝzQw¿m#ovmftQÐ¿ÉnzvtÂybÒ � ò � Þ�m6ÍSzQm6i>ÌÖlni�Ô+zQw¿y�tËm!ybÒ �q� Þ�ývð¿ÚÊï � Ú À w¿mfoQm#tQm6k�m6oWhjÉelÊÎ+x¿ÉnmfÎ+m6iÖ~zvhjzQlÊybi�t�ybÒ9h+ÌÖybz�x¿ovySÌ¿Ð�u%z°hboQmÝx¿ovybx1y�tQmfÌBhji�ÌCuHy�Î+x�hjovmfÌÛybi&ÌÖl��1mfoQmfi�z°hbovuWw�lXzvmfu%zvÐ¿ovmftfÚÄ°ufuHy�ovÌÖlÊi¿Ô°zQy � ò � Þ½ßÂw¿mfoQmÜÎÏhjiSÕ!ÌÖl��1mfoQmfi�z9lÊÎØx�ÉnmfÎØmfi�zvh½zvlny�i�t9hjovmÿu6ybÎ+x�hjovmfÌ �! m�uWw¨ÉÊybÔ�Þñ&y�i�zvÔby�ÎØmfoQÕ�Þ4ø>y�h½z�Þ-ÚÊÚÊÚ � Þ^zQw¿mØÈ>m�tOzÝlÊÎØx�ÉnmfÎØmfi�zvh½zvlny�i�l�t.hBuHybÎ(È¿lÊi�h½zvlny�i�yjÒ hBuHybiSk�m6oQ~tQlny�i�zQy ø�y�h½zvlni¿ÔBx>y�lni�z!ovm6x¿ovmftQm6i�zvhjzQlÊybi�ßÂlnzQw�ÌÖmfÉÊhUÕ�mfÌ�Î+yÖÌÖÐ¿ÉÊÐ�t � ÒÓy�o!È¿lÊÔBx¿ovlÊÎØmÏhbi�Ìkbm�u%zvyboÂtËlÊ×6m � hji�Ì£hji£y½kbmfo�ø�y½ß�Ì¿mHzQm�u%zvlny�iÛzvoQl�uWã � ÒÓy�o�tËÎÏhjÉÊÉÊm6o�x¿ovlnÎ+m!hji�ÌBkbm�u%zvyboÂtËlÊ×6m � ÚÀ w¿m¦Ñ�oWtOzÂl�ÌÖmfhØl�tÜzQyÏtQx>m�uHl�hjÉÊln×fm¦ÌÖybz�x¿ovySÌ¿Ð�u%zÂlÊiBy�ovÌÖmfoÜzQy+ÎÏhjãbm!tQm6k�m6oWhjÉ1Î¨Ð¿ÉnzQlÊx¿ÉÊlX~u6hjzQlÊybi�t(hji�Ìýh�Ì¿ÌÖlnzQlÊybi�t¨È>m6ÒÓybovm¸x1m6oQÒÓybovÎØlÊi¿Ô&zvw¿mBÌ¿lnkSl�tËlÊybi � ßÂw¿lÊuWwclÊt#zQw¿mficÌÖm6É�hUÕbm�Ì � Ú� i�ÌÖmfmfÌeÞ�ybi¿mÜi¿mfmfÌ¿tªzvy¦x1m6oQÒÓybovÎáhÝÌÖlÊkSlÊtQlny�i¨y�i¿ÉnÕ¨ßÂw¿m6i(zQw¿mÂlÊi�zQmfoQÎ+mfÌ¿lÊhjzQm�oQm�tËÐ�ÉXz9Î+lnÔ�w�zy½kbmfo�ø>y½ß!Ú¨{�y½ß!ÞelnÒÿzvw¿mÏhUk½hjlÊÉÊhbÈ¿ÉnmØÎÏhji�zQl�tvtQhBlÊt¦ybÒ � È¿lnzvt#hbi�Ì&zvw¿mÏÎ+yÖÌÖÐ¿ÉÊy£l�t ô Þ²Ì¿lX~kSlÊtQlÊybi�tÜw�hbx¿x>mfi&h½zÂßÿy�ovtËz�m6kbmfoQÕ � Î¨Ð¿ÉnzQlÊx¿ÉÊlÊufh½zvlny�i�t�ßÂw¿m6ovm � tvh½zvlÊtËÑ�mft�u6ybi�ÌÖlnzQlÊybi � ð � ÚÀ w¿mfoQm�zvw¿m°È1mftËzÿuHy�Î+x¿oQy�Î+lÊtQmÂw�hbtÇzQy#È1m°uWw¿y�tËmfiØÈ1mHzOßÜm6mfi¸tËx1m6m�Ì+yjÒ�uHy�Î+x¿ÐÖzvhjzQlÊybi¸hbi�ÌhUk½hjlÊÉÊhbÈ¿ÉÊmÛÎÏhji�zQl�tvtQh�Ú�Ä ÌÖy�Ð¿È¿ÉÊm ø>y�h½zvlni�Ô�x1yblÊi�zØovm6x¿ovmftQm6i�zWh½zQlÊybiýÔ�lnk�mftØhbuHzQÐ�hbÉnÉÊÕ�zQw¿mÈ1mftËz�x1m6oQÒÓybovÎÏhji�u6mft ÒÓybo�Î+y�tËzÜybÒ�zQw�m¦k�mfuHzQybo�hji>Ì¸x¿ovlnÎ+mÝtËlÊ×6m�t � ò � ÚÇñ&y�oQmfy½kbm6oÿybi¿mÝu6hbizQw�m6iCx>mfoËÒÓy�oQÎ zvw¿m#ÌÖlÊkSlÊtQlny�i#"Uüh¨É�h+{ À Ã%$(Ð>tËlÊi¿Ô+h�ø>y�h½zvlni�ÔØx1yblÊi�zÂx¿oQm�uHy�ÎØx�ÐÖzvhjzQlÊybiÛybÒzQw�m.lÊiSkbm6oWtQm�_ 6'& ì�Î+yÖÌ ô m 6(& ì ¨ � 6(& ì & ô 4 � � & ô Ú À w¿mÝtËm�uHybi>ÌÏlÊÌ¿mfh(lÊtÿzQyØÐ�tQm¦hbilÊi�zvm6Ô�m6oªoQmfx¿oQm�tËmfi�zvh½zvlny�i#hji�Ì#zQy¦Énm6z9zQw¿mÜy½kbmfo�ø�y½ß�yÖu6u6Ð¿o�Ú À w¿mfi¨ybi�mÜtQw¿ybÐ�ÉÊÌ(ÌÖmHzvmfu%zªzQw�lÊty½kbmfo�ø>y½ß@hji>ÌÏuHybovovmfu%z9zvw¿m°ovmftQÐ¿Énz lXÒ�i�m6mfÌ¿mfÌeÚ � i�ÌÖmfmfÌeÞÖtQÐ¿x¿x1y�tQm�zQw�hjzÿßÜm�w�hUkbm�h�Ì¿ÌÖm�ÌÏhx¿ovyÖÌÖÐ�u%z 6 ì�zvy¨zvw¿m!hbufuHÐ¿Î(Ð¿ÉÊhjzQm�Ì¸ovmftQÐ¿ÉXz*)ÿhbi�ÌÛzQw�hjz�hbiBy½k�m6o"ø�y½ß�w�hbtÜyÖu6u6Ð¿oQovmfÌ�Ú À w¿mk½hjovlÊhbÈ¿ÉÊm+)�i¿y½ß uHy�i�zWhjlÊi�t�h�u%zQÐ>hjÉÊÉnÕ,) ¨ p � Ú ì m6ÉÊÉ;Þ�zQw¿m¨lÊÌÖm�h+lÊtÇÆOÐ�tOz°zQyÏx¿ovmfu6ybÎ+x¿ÐÖzvm#huHy�oQovmfuHzQlÊybi + Ì #Á# m p � Î+ySÌ ô hbi�Ì�h�Ì¿Ì£zQw¿l�t°u6ybovoQm�u%zvlny�i£ßÂw�m6i¿mfkbm6o.hji�Ð¿i>tËlÊÔbi¿m�Ìy½kbmfo�ø>y½ßýw�hbtÇyÖufuHÐ¿ovoQm�ÌeÚ-{°y½ß�ÒÓy�o}hÝx>y�oËzWhjÈ¿ÉÊm�Ð¿i�tQlnÔ�i¿mfÌ(y½kbmfo�ø�y½ß@ÌÖmHzvmfu%zvlny�i�ÞbßÜm�Ð�tQm�hzQovl�uWã!yjÒ>Ù¦Ú`ð�y½kSlÊi¿m6i � ï�ð � _²tËlÊi�u6m�q � 6 ì � p � ÞjhjiØÐ¿i�tQlnÔ�i¿mfÌ¨y½kbmfo�ø�y½ß�w�h�tªySufuHÐ¿ovovmfÌ!lnÒhji>Ì+ybi¿ÉÊÕ(lnÒ�) � 6 ì � )%Úc�°Òeu6ybÐ¿oWtQmbÞbÈ1mHzQzQmfoÿx1m6oQÒÓybovÎÏhji�u6mft}hboQm�hjzËzvhblni�mfÌÏßÂw¿mfi¸tËmfkbmfovhbÉx¿ovyÖÌÖÐ�u%zWt!hjovm(Ô�oQy�Ð¿x1mfÌ � ßÂw¿m6i�m6kbmfoÝx>y�tQtQlnÈ�Énm � tQy£zQw�hjzÝzQmftËz#hji�ÌFuHy�oQovmfuHzQlÊybihboQm+hjÉ�tQyÌÖmfÉÊhUÕ�mfÌ � ò � Ú¨ÁªlnÔ�Ð¿ovmBï�Þ�tËw¿y½ß�t°zQw�m-"vø�Ð�hbtQlX~=ybx¿zQlÊÎ+hbÉ²x1m6oQÒÓybovÎÏhji�u6mft$¸ybÈ¿zvhjlÊi¿m�Ì�Ð�tQlni�ÔÈ1yjzQw�zQmfuWw�i¿lÊø�Ð¿m�t�y�i�h¸x �"��� _>zQw¿m¨Ñ�ovtËz°x�hboËz.yjÒÇzQw�m(uHÐ�oQk�m!oQm�ø�mfuHzvt°h¸È¿ÉnyÖuWã�mfÌCkbmfovtQlÊybiyjÒÇzvw¿mØy½kbm6o"ø�y½ß�hji�ÌuHybovovmfu%zvlny�i&lÊÌ¿mfh¿Þ1zvw¿mØtQmfu6ybi�Ì&hbi�Ìu6ybi�tËzvhbi�z°x�hjoQz.ybÒ}zQw�m(uHÐ�oQk�m
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Prime

Dot product of a vector with 512 elements on a PIII 993 MHz

Classical
Overflow trick then switch to a double representation

ÁªlnÔ�Ð¿ovm!ï�_ÇÅSx>mfmfÌ+lÊÎ+x¿oQy½k�m6Î+m6i�z}ybÒ^ÌÖybz x¿ovyÖÌÖÐ�u%zÿÈ�ÕØÌÖm6É�hUÕbm�Ì+ÌÖlnkSl�tËlÊybi²ÞbybiÏh#à ���"� Þ;����ðñ ð°×� ÒÓy�o°È¿lÊÔbÔ�m6oÂx¿ovlÊÎØm�t � lÊt�zvw¿m¨k�m6ovÕ¸ÔbySyÖÌ£È>mfw�hUkSlny�o�yjÒÇh¸tQlnÎ+x¿ÉÊm¨ÌÖmfÉÊhUÕ�mfÌ£ÌÖlÊk�l�tQlny�i&ßÂlXzvwh+ÌÖybÐ�È¿Énm�ø>y�h½zvlni�ÔØx1yblÊi�zÂoQmfx¿oQm�tËmfi�zvh½zvlny�iBhbi�Ì."�üh(ÉÊhÏ{ À Ã/$+ÌÖlÊk�l�tQlny�i�t6Ú;�< 0 Ó�ýSP2TVD ÖÁU>DÀ�5MNBEDºBE��JÕY[J1U�G[��THL2B&A�Y[W�U�G[P
Ä°t.tËw�y½ßÂi&lni�tQmfuHzQlÊybi�ð¿ÚÊïÝzQw�m¨È¿ÉÊyÖuWãÛovmfuHÐ�ovtQlnk�m#hjÉÊÔby�oQlnzQw¿Î óOôMõ�ö l�t�È>hbtQmfÌCybi&ÎÏhjzQovlXÍÎ¨Ð�ÉXzvlnx¿ÉÊl�u6h½zvlny�i�tfÚ À w�lÊt.hjÉÊÉny½ß�tÂÐ>tÂzQyÛÐ�tËm#zQw¿m¨ÒâhbtËz°ÎÏh½zQovlnÍBÎ¨Ð�ÉXzvlnx¿ÉÊl�u6h½zvlny�i�ovybÐÖzvlni¿m!ybÒzQw�mØÁ9Á9Ã²Ä¦Å�x�h�uWã½hjÔbm � �|� Ú À w¿l�t¦lÊtÝhbi�mHÍ¿hbuHz¦ßÂoWhjx�x¿lni�ÔÛyjÒÇzvw¿mÏÄ À Ã²Ä¦Å&ÉÊlnÈ¿oWhjovÕ ç � pjð �Ð�tQmfÌBhbt�h¨ã�m6ovi¿m6É>zQyØlÊÎØx�ÉnmfÎØmfi�zÜzvw¿m óOôMõ�ö k½hjovlÊhbi�zvtfÚ � iÛzQw¿m¦ÒÓybÉÊÉÊy½ßÂlni¿Ô(ßÿmÝÌÖmfi¿yjzvm¦ÈSÕ"Ëx�Ð¿oQmØovmfu1$�Þ1zQw¿m+lÊÎØx�ÉnmfÎØmfi�zvh½zvlny�iybÒ}zQw¿m+ovmfu6Ð¿ovtQlÊkbm óOô?õ�ö Ì¿mftvuHovlnÈ1mfÌ�lniFtËm�u%zvlny�i�ð¿ÚÊïbÞÈSÕ2"QÙ�Ã²Ä¦Å3$¿Þ�zvw¿m�kUhboQl�hji�zªyjÒ>tQmfuHzQlÊybi(ð�Ú p°ßÂlnzQwØybxÖzvlnÎÏhjÉ�zvw¿oQm�tËw�ybÉ�Ì¨hji>Ì#ÈSÕ2"QÌÖmfÉÊhUÕ�mfÌ ê $¿ÞzQw�m¸k½hjovlÊhbi�z#ybÒ�tQmfuHzQlÊybi�ð�Ú ðCßÂlnzQw�hCk½hjovl�hjÈ¿ÉÊm+zQw¿ovmftQw¿y�ÉÊÌ-)%Ú � iýybÐ¿o¨u6ybÎ+x�hboQl�tËy�i�tÝßÜmÐ�tQm!zQw�m#Ñ�mfÉÊÌ¿t.x¿ovmftQm6i�zQm�ÌClni�tQmfuHzQlÊybipÏh�t�È�h�tËm#Ñ�m6É�Ì¿t¦hji�Ì£zvw¿m¨k�m6oWtËlÊybi&ð¿Ú r�Ú pØyjÒ}Ä À ~Ã²Ä¦Å^ÚÇà9m6oQÒÓybovÎÏhji�u6mft#hboQmBmHÍÖx¿ovmftvtËm�Ìýlni@Î+lnÉÊÉnlÊybicyjÒ�Ñ�i�lXzvmÛÑ�mfÉÊÌcybx1m6oWh½zvlny�i�t � ÿ h
�54 õ��x1m6o°tQmfu6ybi�ÌÛÒÓybo �%�9� ÌÖm6i>tËm#tQÕÖtOzvm6ÎÏt6Ú6 73898 :;898 <9898=8 >589898 ?@89898 A@898=8B _;C*GXC*GDCiS hiNAf kFE8kV{ k�j`�AP kRhA��k EAP|N�� E`kRh�jGIHKJML NPORQ3S N�T3N5U N5VWUXN YWOZN5Y YRU�[X\ YWSWS�QT;GVn^>Vz`GRT <^]_] kikV{if kVj;kR� kRNAfih kRhA{i� EAPAj9E E`kRfi�T;GVn^>Vz`GRTR` ] kikV{if kVj|�8k kV{ifi� kR�iNiN EAPi{i� E`k��`kT;GVn^>Vz`GRT p�è kRP8k�N kVj|{iN kV{�kFE EAP8kRP E8k�N�h E`kRhA{T;GVn^>Vz`GRT è �AP�k kFEA{8k k�j`�AP kR�Af|� E8kRf�j E`kR{A{6 73898 :;898 <9898=8 >589898 ?@89898 A@898=8B _;C*GXC*GDCiS h8kRP kFE=EAN k�jij|� kRhAhi{ EAPifi� E`kRh�jGIHKJML kRPA{i{ k�NAP�j N5SWOR\ YRQ3\W\ YROWYZN YWO3T�VT;GVn^>Vz`GRT <^]_] kik�j@E kRfihAf kRNAfih kRhA{iP EAP�kV� E`kVjifacb�dfe5g3b5a ` ] NRN5SWO N5UXN�T N5SWOR\ kR�iNiN EAPihAP E`k��;ET;GVn^>Vz`GRT p�è kRP8k�N kVj`��h kV{�kFE EAP=EAP E8kVji{ E`kRh�jT;GVn^>Vz`GRT è �8kVj kFEi��� k�jij|� kR��j;k E8kRfA� E`k�N��
À hjÈ¿ÉÊmÛï�_ � ybÎ+x�hboQlÊi¿ÔBtQx1m6mfÌ � ñCÒÓy�x�t � ybÒ óaô?õ�ö Ð�tQlni¿Ô ö �������� ôC	 �S���
�����S� Þ�y�i�hBà}r�ÞpÖÚ ra��ð°× � î�x�x>mfoÂzvhbÈ¿Énm!l�t�y½kbmfo(hjijÞ�Ény½ßÜm6oÜzvhbÈ¿ÉÊm¦l�tÂy½k�m6o(h £ §lk çDm �nDo1p^p!q�r s�stvup!o=wxup!yzuD{}| {!~��9���}�_�f~��!����| �9�_p
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Ä°tÿtËw�y½ßÂiØlÊiÏx¿ovm6kSlÊybÐ�t}tQmfuHzQlÊybi�tÇzQw¿m°zQw¿ovm6mÂk½hjovl�hji�zvtÇybÒ^zQovlÊhbi¿ÔbÐ¿É�hjovlÊ×fh½zvlny�i¨ÎÏhjlÊi¿ÉÊÕØÌ¿lXÒ ~ÒÓm6o.ÈSÕÛzvw¿m6lÊo.Î+mfÎØy�oQÕBÎÏhji�hbÔbm6Î+mfi�z�Ú � i�ÌÖm6m�ÌeÞ>zQw¿m(Î+hblni&y�x>mfovhjzQlÊybi�t�oQmfÎ+hblni&ÎÏhjzQovlXÍÎ¨Ð�ÉXzvlnx¿ÉÊl�u6h½zvlny�i�tÇhji>Ì#zvoQl�hji¿Ô�Ð¿É�hjo9tËÕÖtËzQm6Î tËy�ÉnkSlÊi¿Ô�Ú À w¿m6ovmHÒÓy�oQm�ÞUzQw¿m�lÊÎØx�ÉnmfÎØmfi�zvh½zvlny�i(ybÒhjÉÊÉ¿zvw¿mftQm�k½hjovl�hji�zvtÇÐ>tËmÂzvw¿m�Òâh�tOzÿÎ+hjzQovlXÍ+Î¨Ð�ÉXzvlnx¿ÉÊl�u6h½zvlny�iÏoQy�ÐÖzQlÊi¿m�ybÒ^zQw¿m¦ÁªÁ9Ã-Ä.Å+x�h�uWã�~hjÔ�m �q�i� hji>ÌÏzQw�m°zvoQl�hji¿Ô�Ð¿É�hjo�tËÕÖtËzQm6Î tQybÉÊkbmfoÿybÒ-tËÐ�È�tËm�u%zvlny�iBð¿Ú p#h�t ã�m6ovi¿m6É<Ú À w¿m¦oQm�tËÐ¿Énzvthjovm!lÊÎØx�oQm�tQtQlnk�m�_9ÒÓy�o�mHÍ¿hjÎ+x¿ÉÊmbÞ�zvhbÈ¿Énm#ðÛtËw¿y½ß�tÜzvw�h½z.lXz°l�tÂx1y�tvtËlÊÈ¿ÉÊm!zQy+zvoQl�hji�ÔbÐ¿É�hjovln×fm!hòjq�qbq � òjq�qbq�ÎÏh½zvoQlnÍ#y½kbmfo9h.Ñ�i�lXzvmÿÑ>m6É�Ì(lÊi+ð�p û �¦tËm�uHybi>Ì¿t6Ú ì mÜi�y½ß@uHy�Î+x�hjovm zvw¿m�zQw�oQmfmovybÐÖzvlni¿m¸tQx1m6mfÌýhbi�Ì�Î+m6Î+ybovÕÐ>tQhbÔbm+ßÂlXzvwýzQw�mÛtQhbÎ+mÏãbm6ovi¿mfÉÊt�_¨h ÿ �������� ô�	 �S���
����S�ovm6x¿ovmftQm6i�zvhjzQlÊybi � tQy&zvw�h½zØi¿yuHy�iSkbm6oWtQlny�iFy½k�m6ovw¿mfh�ÌyÖufuHÐ¿o � hji>Ì�zQw¿mBoQm�uHÐ¿oWtQlnk�mÏßÂlXzvwÙ�Ã²Ä¦Å óOôMõ�ö Ú�Á¿y�o�zWhjÈ¿ÉÊm¨ð¿Þ1ßÜm¨Ð�tQmfÌCoWhji�Ì¿ybÎ ÌÖm6i�tQm(tvø�Ð�hjovm!ÎÏh½zvoQl�uHm�t � È�ÐÖz¦ßÂlnzQw�ð �� 0�¯5¯ =5¯�¯5¯ ;�¯5¯�¯ °�¯5¯�¯ ±R¯5¯5¯ =5¯�¯5¯�¯g3��� q�Ú qaò q�Ú ra� ��Ú p�� ð;òÖÚqò ¨ p;ò8�¿Ú � ïUp8� �g�e � t9�5t=� � q�Ú qaò q�Ú r � � Ú �br ðbð¿Ú p½r rOòÖïbÚ � ïUp8���gX�XeX� q�Ú qaò q�Ú r ¨ � Ú � � ð�p¿Ú � ïi�bð¿Ú ¨ ï�q¿ï6rÀ hjÈ¿ÉÊm(ð�_ � ybÎ+x�hjovlÊi¿ÔÏoQm�hjÉ-zQlÊÎ+m � tËm�uHybi>Ì¿t � yjÒag3���^Þg�e � t9�'t=� � ÞCgX�[eX�By½k�m6o�h �³²R� Þ1y�ih+à}r>Þ�pÖÚ ra��ð�×
i¿y�iÖ~<×fm6ovy#m6i�zvoQlÊmftÜtËy(hbt zQyØw�hUkbm�oWhji�ãØÌÖm6ä¸uHlÊm6i�zÜÎÏhjzQovlÊu6mftfÚ À w¿m.zQlÊÎ+lni�Ô�tÿÔblÊkbm6iÛlniÛzvh½~È¿ÉÊm.ð#hboQm�u6Ény�tËm.tËlÊi�uHm�zQw¿m¦ÌÖybÎ+lÊi�h½zvlni¿Ô¨ybx1m6oWh½zQlÊybi>tÇyjÒezvw¿mÂzQw�oQmfm°ovybÐÖzvlni¿m�t hboQm�tQlnÎ+lÊÉÊhbofÚg3���£l�tÝtËÉÊy½ßÜm6o�Þ1tQlni>uHmØlXzÝx>mfoËÒÓy�oQÎÏtÝtQybÎ+m¨Ð�tQm6ÉÊmftvt¦×6mfoQyBÎ+hjzQovlXÍ&Î(Ð¿ÉXzvlnx�Énl�u6hjzQlÊybi�t¦ßÂw¿mfiuHy�Î+x¿ÐÖzQlÊi¿Ô-h m´h ¨ �Kß � tQmfuHzQlÊybiýr>Ú p � Ú�gX�XeX��lÊt#tQÉÊlnÔ�w�zvÉnÕ�ÒâhbtËzQmfo!zQw>hji�g�e � t=�'t=� �tQlni�u6mCoQy½ß x1m6ovÎ¨Ð¿zvh½zvlny�i�t+lÊi�k�ybÉÊkbmBÉnm�tQt+y�x>mfovhjzQlÊybi�t(zQw>hji@zQw¿m&ßÂw¿y�Énm£È¿ÉÊyÖuWãcuHy�x�ÕýybÒg�e � t9�'t=� � � tQmfu%zvlny�i&r�Ú ð � Úxð°y½ßÿmfkbmfo�zQw¿m�tËm#y�x>mfovhjzQlÊybi�t°ÌÖy¸i¿ybz.ÌÖybÎ+lÊi�h½zvm!zQw�m(uHy�tOz�ybÒzQw�m.Òâh�u%zvybovln×�h½zQlÊybi²ÞShbi�ÌÛzQw¿mfÕBhjovm.zQw¿mfoQm6ÒÓybovm.ybÒ-ÉÊlXzQzQÉÊm!lni�ø>Ð¿m6i�u6mÝybiBzQw¿m¦zQybzvhbÉ^zQlÊÎØlÊi¿Ô�t6ÚÀ w¿l�tÂl�tÜzQovÐ¿m!Ð¿i�zQlÊÉezQw�m!Î+hjzQovlXÍ£tËlÊ×6mÝlÊi�ÌÖÐ�u6mft�tQybÎ+m!tËß�hjx�x¿lni�Ô�ÞÖhjovybÐ¿i>Ì ��qbqbq � �bqbq�q¿Ú{�y½ß�ÒÓybo�zQw�m!ÎØmfÎ+ybovÕÏÐ�tQhbÔbm�ÞSzQw¿m¦ÒÓÐ¿ÉÊÉnÕBlni¿~<x¿É�hbu6mÝlnÎ+x¿ÉÊm6Î+m6i�zWh½zQlÊybi£yjÒygX�XeX�¸tvhUkbm�tpjqWµ yjÒ^Î+m6Î+ybovÕ � zvhbÈ¿ÉnmÂr � ßÂw¿m6iÏu6ybÎ+x�hjovmfÌ¨zQykg�e � t9�5t=� � hji�Ì�ò;ò�µ ßÂw¿mfi¸uHy�ÎØx>hjovmfÌzQyZg3�5�^Ú�Ä°u%zvÐ�hjÉÊÉÊÕbÞ�zQw¿m.ÎØmfÎ+ybovÕØÐ>tQhbÔbmÂyjÒezvw¿m°y�oQlÊÔblÊi�hbÉg3���¨l�tÿhbx¿x¿ovyUÍSlÊÎÏh½zvm6ÉÊÕ#zQw>h½zÿybÒg�e � t9�'t=� � hbÐ¿ÔbÎ+mfi�zvmfÌFÈSÕ�zvw¿m¸mHÍSzvovh£ÎÏh½zvoQlnÍFtËzQy�ovhbÔbm � ßÂw¿l�uWwýuHy�oQovmftQx>y�i�Ì¿tÝm6ÍÖh�u%zvÉnÕzQyØzvw�h½z�ybÒ�gX�[e3�'_SmbÚ Ô�Ú+òbqbqbq & òjq�qbq & ��ìD¶W)³·@¸¦mpjqbqR¹�ì � Ú À w¿l�t�Î+m6Î+ybovÕÏoQm�ÌÖÐ�uHzQlÊybi£lÊt� 0c¯�¯ º9¯5¯ =�¯5¯�¯ ÎW¯5¯5¯ ;R¯5¯5¯ °�¯5¯5¯g3��� pÖÚ �bð �¿Ú � ï ï � Ú �;ò � ïbÚÊï ¨ ï ¨ q¿Ú ð;ò rbr�r�ÚÊï �g®e � t9�'t;� � ïbÚ ¨ q r�Ú �bq ïfq¿Ú qbq ð;�¿Ú ��� �;�¿Ú ��� p½ra�¿Ú � ¨gX�[e3� ïbÚ p8� ð¿Ú �bð �¿Ú q¿ï ð�pÖÚ q�p � pÖÚ q�p pjq�q¿Ú qjrÀ hjÈ¿ÉÊm#r�_ � y�ÎØx>hjovlni¿ÔÏÎ+mfÎØy�oQÕ£Ð�tvhjÔ�m � ñ&mfÔ�hÏÈSÕ�zQm�t � yjÒ.g3���1Þg®e � t9�'t;� � ÞCgX�[e3�By½kbmfoh �³²�� Þ¿y�i£h+à}r>Þ�pÖÚ ra��ð°×
yjÒ-w¿lnÔ�wÛlÊi�zQm6ovmftËz�ßÂw¿m6iCÌÖmfhbÉnlÊi¿Ô(ßÂlXzvwBÉ�hjovÔbm.Î+hjzQovlÊu6mft � ÒÓÐ�oËzvw¿m6o�lÊÎØx�oQy½k�m6Î+m6i�zvtÿybiÛzQw¿mÎ+m6Î+ybovÕ¸ÎÏhji>hjÔbmfÎ+m6i�z�hboQmÝx¿ovmftQm6i�zvmfÌ£tËm�u%zQlÊybi£r�Úqò � Ú0<x° ×ZY[JÕYFMNG�@2Y[M�U>J1²
À y�tËy�Énk�mØmfkbmfiFÈ�lnÔ�Ôbm6o!x�oQy�È¿ÉnmfÎÏt6ÞªtQhUÕ&zvw�h½z¨zQw¿m¸ÎÏhjzQovlÊu6mft!ÌÖy&i¿ybz!Ñ¿z¨lÊi s Ä°ñ�Þ²ybi�mw�h�tÇÎÏhjlÊi¿ÉnÕ¨zOßÿy#tQybÉÊÐÖzvlny�i�tE_-m6lnzQw¿mfo}x1m6oQÒÓybovÎáybÐ¿z}yjÒeuHybovmÂuHy�ÎØx�ÐÖzvhjzQlÊybi�tÇy�o}x�hbovhbÉnÉÊm6ÉÊln×fmzQw�mÛovmftQybÉÊÐÖzQlÊybi�Ú � icÈ>ybzQwcufhbtQmftfÞ²zvw¿mÛÎ+m6Î+y�oQÕFoQm�ø�Ð¿lnovm6Î+mfi�zWt#ybÒÜzvw¿mBhbÉnÔ�ybovlXzvw¿ÎÏtÝzQyÈ1m¸Ð�tQmfÌ�ßÂlÊÉnÉÿÈ>m�uHybÎ+mÏzvw¿mÛÎÏhblniýuHy�i�uHmfoQi²Ú À w¿l�t#l�t#È1mfufhjÐ�tQmÏzvw¿m¸Î+m6Î+ybovÕ�h�u6u6mftvtËm�t� mflXzvw¿m6o+y�i�w�hjoWÌýÌÖl�tËãýy�o¨ovm6Î+yjzvm6ÉÊÕ�k�l�hhi¿mHzOßÜybovã � ÌÖy�ÎØlÊi�hjzQm¸zvw¿mCuHybÎ+x¿Ð¿zvh½zvlny�i�hjÉuHy�tOz�Ú¸Ä uHÉ�hbtvtËl�u6hbÉÇtËy�ÉnÐÖzvlny�i�l�tÝzvw¿m6iFzQy&lÊÎ+x¿ovy½kbm+Ì¿h½zWhBÉÊyÖu6hbÉnlnzOÕtQyCh�t¦zQy&ovmfÌÖÐ>uHmØzQw¿m
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kby�ÉnÐ�ÎØmÏybÒÿzvw¿mftQmÏovm6Î+yjzvm+h�u6u6mftvtËm�t6Ú � i�tQÐ�uWwýuHovlXzvlÊufhjÉ}tQlXzvÐ�h½zvlny�i�tfÞ²ybi�mÏÎ+hUÕw�hUkbmØzQyx¿ovmHÒÓmfo�hØtQÉÊy½ßÿmfo�hbÉnÔ�ybovlXzvw¿Î w�hUkSlÊi¿ÔÏh(Ô�ySySÌBÎ+m6Î+ybovÕ¸ÎÏhji>hjÔbmfÎ+m6i�zfÞÖoWh½zvw¿m6oÜzQw>hji£zQw¿mÒâhbtËzQm�tOz�y�i¿mbÞ�È¿ÐÖz.tQÐ��^m6ovlni¿Ô+ÒÓovybÎ�w¿lnÔ�wCÎØmfÎ+ybovÕÛovmfø�Ð¿lÊoQmfÎØmfi�zvtfÚ ì m#w�m6ovm¦x�oQy�x>y�tËm¦zQyÌÖm�hjÉ1ßÂlXzvw¸zQw�lÊt�uHy�i�uHmfoQiÛlniÛzQw¿mÝu6h�tËm.yjÒ�oWhji¿ã+ybo�ÌÖm6zQm6ovÎ+lni>hji�zÜu6ybÎ+x¿ÐÖzWh½zQlÊybi>t ybÒ²ÉÊhboQÔ�mÌÖmfi�tËmBÎÏh½zQovl�uHmftfÚ À w�mBÔ�m6i¿mfovhbÉnlÊ×fhjzQlÊybiFzQyzQw¿mBÒÓÐ¿ÉÊÉÿÒâh�u%zvybovln×�h½zQlÊybi�ufhbtQm¸È1m6lÊi¿Ô�ÌÖlÊovmfu%zÈ¿ÐÖz�i�yjz�Õbm6z�ÒÓÐ¿ÉnÉÊÕÛlÊÎ+x¿ÉÊm6Î+m6i�zQm�ÌeÚÀ y(lÊÎ+x¿oQy½k�m.Ì¿hjzvh(ÉnyÖufhjÉÊlXzOÕ¸hbi�Ì¸ovmfÌÖÐ>uHm.zQw¿m!tQßÜhbx¿x¿lÊi¿Ô�Þ�zQw�m.l�ÌÖmfhØl�tÿzQyØÐ�tËm!tvø�Ð�hjovmovmfuHÐ�ovtQlnk�m#È¿ÉÊyÖuWãbmfÌÌ¿h½zWhÏÒÓybovÎÏh½zWt � ï�p � Ú!Äák½hboQl�h½zvlny�i&yjÒ}zvw¿mZg3���ChjÉÊÔbybovlnzQw¿ÎCÞ^i�hjÎ+mfÉnÕzQw�m ó eCsR»c¼�hjÉÊÔbybovlnzQw¿Î � � � ÞÜh�Ì¿hjx¿zvtØzQw�lÊtÏl�ÌÖm�hzvyFzQw¿m&m6ÍÖh�u%z¸u6h�tËm�ÚLÄ�ÉÊlnã�mBzvw¿m gX�[e3�hjÉÊÔby�oQlnzQw�Î ßÂw¿l�uWwLl�tÛÈ�h�tËm�Ì�ybi�h�oQm�uHÐ¿oWtËlÊkbm�tQx¿ÉÊlXzQzQlÊi¿ÔcybÒ!zQw¿m�oQy½ß ÌÖlÊÎ+m6i�tQlÊybi � tQm6mtQmfu%zvlny�i¨r>Ú ð � Þ ó eSsR»c¼°hbuWw¿lÊm6k�mft�Î+y�oQm�Ì¿h½zWh�ÉÊyÖu6hjÉÊlnzOÕ¦ÈSÕ#tQx¿ÉÊlXzQzQlÊi¿Ô.È1yjzvw¨ovy½ß Y[�'� u6ybÉÊÐ¿Î+iÌÖlÊÎ+m6i�tQlny�i�tfÚ � i>ÌÖm6m�Ì¸zvw¿mÝoQm�uHÐ¿oWtËlÊkbm¦tËx�ÉnlnzËzvlni¿Ô+ßÂlnzQw£ybi¿ÉÊÕ+zQw�m¦ovy½ß�ÌÖlÊÎ+m6i�tQlÊybi¸zvm6i�ÌÛzQyx¿ovyÖÌÖÐ�uHm½"ËkbmfoQÕBoQm�u%zWhji¿Ô�Ð¿ÉÊhbo$ØÈ¿ÉÊyÖuWãÖtE_ÂhÏÉ�hjovÔbm#u6ybÉÊÐ¿Î+iÌÖlÊÎØmfi�tQlny�ihji�Ì&hÛtËÎÏhjÉÊÉªoQy½ßÌÖlÊÎ+m6i�tQlny�i�Ú �.i�zQw�m�uHy�i�zQoWhjovÕbÞ ó eSsR»c¼Fx¿ovmftQm6ovkbm�tØzQw¿mFtQø�Ð�hboQmfi¿mftvtÏybÒ¦zvw¿my�oQlÊÔblÊi�hbÉÎÏh½zvoQlnÍ�ÒÓybo¸zvw¿m�Ñ�ovtËzBÉÊm6k�m6É�t6Ú ñ&ybovmx�oQm�uHl�tËmfÉnÕòmfh�uWwLoQm�uHÐ¿oWtËlÊkbmÉnmfkbm6ÉÝuHy�i�tQlÊtËzvtÛlni htQx¿ÉnlnzËzvlni�ÔýyjÒ°zvw¿m&ÎÏh½zvoQlnÍ�lni�zvy�ÒÓybÐ¿oÏtËzvh½zvlÊuCÈ�ÉnyÖuWãÖt(ÒÓybÉÊÉny½ßÜmfÌcÈ�Õ�Ñ�kbmCovmfuHÐ�ovtQlnk�m£ufhjÉÊÉÊtzQyýÎÏhjzQovlXÍ�zvoQl�hji�ÔbÐ¿É�hjovln×�h½zvlny�i�t � î#Þ§¾¨Þ � Þÿþ¨Þ hbi�Ì  Þ}lÊiòzQw�hjz¸yboWÌÖm6oÏy�icÑ�Ô�Ð¿ovm�ò � ÞtQlXÍ óOô?õ�ö hbi�ÌýÒÓy�Ð¿o+ÎÏh½zQovlnÍ�Î¨Ð¿ÉnzQlÊx¿ÉÊlÊufh½zQlÊybi>t¨ÒÓy�oØzQw¿m£È¿ÉÊySuWãýÐ�x1Ì¿hjzQm�t6Ú � i@zQw�lÊtØÑ�oWtËz

ÁªlnÔ�Ð¿oQm\òC_9à oQlÊi�u6lnx¿ÉÊmÝyjÒªzQw¿m À î s Ù#� ÌÖm�uHy�ÎØx1y�tQlnzQlÊybi
lÊÎØx�ÉnmfÎØmfi�zvh½zvlny�i�Þ�y�i¿ÉnÕ�y�i¿m�ovmfuHÐ�ovtQlnk�m�tOzvm6x�ybÒ ó eSsR»c¼�l�t¸Ð>tËm�ÌeÞÂzQw�mÑ�k�m�ovmfuHÐ�ovtQlnk�mu6hbÉnÉ�tÝÈ1m6lÊi¿ÔCx>mfoËÒÓy�oQÎ+mfÌ�ÈSÕ&zQw�m�g3�[eX��hjÉÊÔby�oQlnzQw�Î£Ú+Á¿y�o¦zQw¿m¸h�u%zQÐ>hjÉ}tQln×fmØybÒÿÎÏh½zvoQl�uHm�t6ÞzQw�mØø�Ð¿lnzQmÏuHy�Î+x¿Énm6Í&lnÎ+x¿ÉÊm6Î+m6i�zWh½zQlÊybi�yjÒ Î+y�oQm(oQm�uHÐ¿oWtËlÊkbm(ÉnmfkbmfÉÊt.yjÒ ó eCsR»c¼Ïl�t¦i¿yjzÝÕbm6zÎÏhji�Ì�h½zQy�oQÕ�Ú{�y½ß�ÒÓy�o zvw¿m!uHy�ÎØx>hjovlÊtQybi�t}yjÒ�Ñ�Ô�Ð¿ovm ¨ ÞSßÜm.Ð>tËm°zQw¿m¦ÒÓÐ¿ÉÊÉ±g3�[eX�ØÒâhbuHzQybovlÊ×fh½zvlny�i¸hjÉÊÔbyb~ovlXzvw¿Î�h�t�hÏovmHÒÓmfoQmfi�uHm�ÚÜÁ>hbu%zvybovln×�h½zvlny�iBybÒ9ÎÏhjzQovlÊu6mftÂybÒÇtQlÊ×6m!È1m6ÉÊy½ß ��qbq�q¨Ñ�z°lni òÖï�pbñ&ÈyjÒ s Ä.ñýÚ À w¿mfi�g3�[eX�¸l�t�tQÉnlÊÔbw�zQÉÊÕÏÒâh�tOzvm6oÂzvw�hji ó eCs�»c¼�ÞSlnÎ+x¿ÉÊm6Î+mfi�zWh½zvlny�i£ybÒ-zvw¿m#É�h½zQzQm6ox¿ovyÖÌÖÐ�uHlÊi¿Ô�tËÉÊlÊÔbw�zQÉÊÕ�ÎØy�oQmCtvu6h½zQzQmfoQm�ÌýÔbovybÐ¿x>t6Ú�{°y½ß!ÞÇzQw¿m£Ñ�oWtËz(Ñ�mfÉÊÌcoQmfx¿ovmftQm6i�zvhjzQlÊybiuWw¿y�tËmfi � uHÐ�oQk�mft!ïØhji�Ì�p � l�t°hÏÎ+yÖÌÖÐ¿É�hjo.x¿oQlÊÎ+m#Ñ�mfÉÊÌ�oQmfx¿oQm�tËmfi�zvh½zvlny�iCÐ�tËlÊi¿Ô¸ÎÏh�uWw¿lni�mlÊi�zvm6Ô�m6oWt6Ú�Ä.t+x¿oQm�tËmfi�zQmfÌclni � �|� ÞÜhjiSÕýÎÏh½zvoQlnÍýÎ¨Ð¿ÉnzQlÊx¿ÉÊlÊufh½zQlÊybiòyÖu6u6Ð¿oQovlÊi¿ÔlÊiczvw¿m&ÌÖmH~uHy�Î+x>y�tËlnzQlÊybiòy½kbmfoØtQÐ�uWw�h�ovm6x�oQm�tËmfi�zWh½zvlny�i�lÊt+x1m6oQÒÓybovÎ+mfÌ@ÈSÕcuHy�i�k�m6oQzQlÊi¿Ô�zvw¿mCzQw�oQmfmybx1m6oWhji>Ì¿tÜzQy+zvw¿oQmfm!mHÍSzQoWhyø�y�hjzQlÊi¿Ô+x>y�lni�z�ÎÏh½zvoQl�uHm�t6Ú À w¿lÊt�ÎØmfÎ+ybovÕ¸y½kbmfoQw¿m�hbÌÛlÊt�u6oQlnzË~l�u6hjÉ9lÊiy�Ð¿o!uHybÎ+x�hboQl�tQybi�Ú ó eSsR»c¼�Þ>w>hUk�lÊi¿Ô£h¸È1mHzËzvm6o#Ì¿hjzvhÛÉnyÖu6hbÉnlnzOÕ�hji>Ì�Ð�tQlni�Ô£tvø�Ð�hjovmÈ¿ÉÊyÖuWãSt¨ßÂw¿m6i�m6kbmfo#x1y�tvtËlÊÈ¿ÉÊmbÞ9oQm�ø�Ð¿lnovmft¨tËÎÏhjÉÊÉÊm6o!zvm6Î+x>y�ovhboQÕ�ÎÏh½zQovl�uHmft#zQw�hbi�zQw¿mBÉÊhboQÔ�mhji>ÌÛk�m6ovÕÏoQm�u%zvhbi¿ÔbÐ�ÉÊhboÜÈ�ÉnyÖuWãÖtÜÐ�tËm�Ì£lni7gX�XeX�^Ú À w¿m6ovmHÒÓy�oQm�Þ�ÒÓyboÂÎÏh½zvoQl�uHm�t�yjÒ-y�ovÌ¿m6o�y½kbmfo�bq�qbq�Þ
gX�[eX�Ïw�hbtÂzQy¸tQßÜhbx£hØÉÊyjz�ßÂw¿lÊÉnm ó eCsR»c¼(oQmfÎ+hblni>t�ÎØy�oQmÝlÊi s Ä°ñýÚ À w¿l�t�lÊt�tËzQovlÊã�~lÊi¿ÔbÉÊÕCzQovÐ¿m(ÒÓyboÝÎÏh½zQovl�uHmft.È1mHzOßÜm6m6i��bq�qbq¸hbi�Ì �aòjq�q¿Þ^ßÂw¿m6ovm ó eCsR»c¼¸ÎÏhbi�hjÔ�mft°zQy£ãbm6mfxlnzvt�zvybxCtËx1m6m�ÌeÚ
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TURBO vs LQUP for rank computation over GF(101) on a P4−2.4Ghz, 512Mb RAM

(1) TURBO using Givaro−ZpZ
(2) LQUP using Givaro−ZpZ

(3) TURBO using modular<double>
(4) LQUP using modular<double>

ÁªlÊÔbÐ¿ovm ¨ _ À î s Ù#��kbmfovtQÐ�t�Ã&ñ�î.à@ÒÓyboÂybÐ¿z�yjÒÇuHybovm¦ovhbi¿ã
À yÝhbÉÊtQyÝoQm�ÌÖÐ�u6m�zQw¿m�Î+mfÎØy�oQÕ¨y½kbm6ovw¿m�hbÌ¨Ì¿Ð¿mÂzQyÝzvw¿m�uHy�iSkbm6oWtQlny�i�t-zQy�ø�y�h½zQlÊi¿ÔÝx1yblÊi�ziSÐ¿Î¨È1m6oWtfÞ�ybi¿mÏufhjiFÐ�tËm+zvw¿m ö �������� ô�	 �S���
����S� Ñ�mfÉÊÌFovm6x¿ovmftQm6i�zWh½zQlÊybi²Þ�hbt!ÌÖm�tQu6oQlÊÈ>m�ÌlÊictËm�u%zvlny�icpÖÚ À w¿mfoQmBhjÈ�tQybÉÊÐÖzQmfÉnÕFi¿yhbÉnÉÊyÖu6hjzQlÊybiýl�t(ÌÖy�i¿m¸È1mftQlÊÌ¿m¸zQw�mÛlÊi¿lXzvlÊhbÉÿÎÏhjzQovlXÍtËzQyboWhjÔ�mbÚ0�.iòzQw¿m�ybi¿m�w>hji�ÌeÞÂx1m6oQÒÓybovÎÏhji�u6mftÏlÊi�u6oQm�hbtQmCtQlÊi�uHm&zvw¿m�u6ybiSkbmfovtQlÊybi�tÏhbi�ÌuHy�xSÕØhboQm�i�y#Ény�i¿Ôbmfo x1m6oQÒÓybovÎ+mfÌeÞ�hbtÿÉny�i¿Ô¨hbt}zQw¿m¦uHy�ÎØx�ÐÖzvhjzQlÊybi�t oQmfÎ+hblniÏlÊi s Ä.ñ � tQm6muHÐ�oQk�mft²ð°hji�Ì!r � Ú(�.iÝzQw¿mÜyjzvw¿m6o-w�hji�Ì�Þfzvw¿m Î+mfÎØy�oQÕÝuHy�Î+x¿Énm6ÍÖlXzvlnm�t²ybÒ¿È>ybzQw¨hbÉnÔ�ybovlXzvw¿ÎÏti¿y½ß�È>m�uHy�ÎØm&l�ÌÖmfi�zvlÊufhjÉ<ÚÁ�Ð¿oËzvw¿m6ovÎ+ybovmbÞÿzQw¿l�tÏÒÓÐ�ÉnÉÊÕclÊiÖ~=x¿ÉÊh�uHm&lÊÎ+x¿ÉnmfÎ+m6i�zvhjzQlÊybi�ÌÖySmfti¿ybz°uHovmfh½zvm#tËÎÏhbÉnÉ�È�ÉnyÖuWãBu6ybx¿lÊmftÂhbiSÕ�Î+y�oQm�Ú àÇhjoWhbÌÖyUÍÖl�u6hbÉnÉÊÕbÞ�zQw¿l�t�x�oQmfkbm6i�zWtÜzQw¿m#kSlÊoËzvÐ�hjÉÈ¿ÉÊyÖuWãSt¦ÒÓovybÎ Ñ¿zËzvlni¿ÔClÊiFzQw¿m s Ä.ñýÞ�tQlni�u6m+zQw¿mfÕhjovm.ÆOÐ�tOz¨h£kSlÊm6ßáybÒÿzvw¿m+ÉÊhboQÔ�m(lÊi¿lnzQl�hjÉÎÏh½zvoQlnÍeÚ¨Á¿y�o.zvw¿l�tÝoQm�hbtQybi�Þ^È1yjzQw�x>mfoËÒÓy�oQÎÏhbi�uHmØÉny�tQtQmft¦hjx�x>m�hjo¦ÒÓyboÝÎÏh½zvoQl�uHm�t°ybÒÿyboWÌÖmfohjovybÐ�i�Ì'��qbq�q¿Ú ð°y½ßÿmfkbm6o�Þ}zvw¿mÌÖovybx�l�tÏÉÊy½ßÿmfo+ÒÓybo ó eCsR»Z¼FzQw�hbi¿ãÖt+zQy�zvw¿m�ovmfuHÐ�ovtQlnk�mÈ¿ÉÊyÖuWãbmfÌ£Ì¿hjzvh(ÒÓybovÎÏh½zvt�x�oQyÖÌÖÐ�u6lni�ÔØÈ1mHzQzQmfo°Ì¿h½zWhØÉnyÖu6hbÉnlnzOÕbÚÀ w¿l�tÛÈ1m6w>hUk�lÊyboByjÒ¨u6ybÐ¿oWtËmFuHy�iÖÑ�ovÎ+t¸zQw�hjzCh�tBtQySybi�h�tÏzvw¿m s Ä°ñ l�tÛÒÓÐ¿ÉnÉ<ÞÝÌ¿h½zWhÉÊySufhjÉÊlXzOÕ£È1mfuHy�Î+mft.ÎØy�oQm(lnÎ+x1yboQzvhbi�z°zQw�hbiÎ+m6Î+ybovÕCtQhUk�mftK_ ó eCsR»Z¼¸y½kbmfo��¦lÊkUhboQyb~  x¿×l�t¦zQw¿m+Òâh�tOzvmftËz!ÒÓybo!ÎÏh½zvoQl�uHm�t.ybÒ�tQlÊ×6m+È¿lÊÔbÔbmfo¦zQw�hbi���qbq�q¿Þ�ÌÖm�tËx¿lnzQm+lnzvt!È�lnÔ�Ôbm6oÝÎ+m6Î+y�oQÕÌÖmfÎ+hbi�ÌeÚ À w¿l�tÂl�tÂhbÌÖk�yÖu6h½zvlni�Ô¨ÒÓÐ¿oQzQw�m6o�Ð�tQmft�ybÒªovmfu6Ð¿oWtËlÊkbm¦È¿ÉÊySuWã�mfÌ£Ì¿h½zWh(ÒÓybovÎ+hjzvtÂhbi�ÌyjÒ9Î+ybovm.ovmfu6Ð¿oWtËlÊkbm¦ÉnmfkbmfÉÊt�ybÒ ó eCsR»Z¼�Ú¿ ó ¼ �%ÀjÁ ê æ º æ »½ö � � ¼ � º Á � � � æ »½¹ æ

À w¿mFgX�[e3�CÒâh�u%zvybovln×�h½zQlÊybi�hji�ÌzQw¿m óOô?õ�ö oQy�ÐÖzQlÊi¿mft¦ovmfÌÖÐ>uHmØzQyCÎÏh½zvoQlnÍ�Î¨Ð¿ÉnzQlÊx¿ÉÊlÊufh½zvlny�ihbt}ßÿmÂw�hUk�mÂtËmfm6i+lni+zvw¿m�x¿ovm6kSlÊybÐ�tÇtQmfuHzQlÊybi�tfÚ À w¿m6y�oQm6zQl�u6hjÉÊÉÊÕbÞbh�t9Î+hjzQovlXÍØÎ¨Ð¿ÉnzQlÊx¿ÉÊlÊufh½zvlny�iovmfø�Ð¿lÊoQm�t9p � £ ¨ � § hjovlnzQw¿Î+mHzvlÊuÜy�x>mfovhjzQlÊybi�tfÞUzQw¿mÜÒâh�u%zQy�oQlÊ×fhjzQlÊybi�Þ½ovmfø�Ð¿lÊovlni¿ÔÝh½zÇÎ+y�tËz §£ � £hjovlnzQw¿Î+mHzvlÊu�y�x>mfovhjzQlÊybi�tfÞbu6ybÐ¿É�Ì+È>m.uHybÎ+x¿Ð¿zQmfÌØlÊi¸hjÈ1ybÐÖz
�£ yjÒ1zQw¿m�zQlÊÎØm�ÚÇ{�y½ß!Þjzvw¿m�ÎÏh½~zQovlnÍ£Î(Ð¿ÉXzvlnx�Énl�u6hjzQlÊybi�ovybÐÖzvlni�mÃÂ
u � öOö ybÒÇÁ9Á9Ã²Ä¦ÅCx�h�uWãUhbÔbm#ufhji�uHy�Î+x¿ÐÖzQmæòjqbq�q � òjqbq�qÎÏh½zvoQlnÍÎ¨Ð�ÉXzvlnx¿ÉÊl�u6h½zvlny�i�t!lÊiýybi¿ÉÊÕ ¨O� û ò8�£tËm�uHybi>Ì¿tÝybiýh�pÖÚ ra��ð°×+x>mfi�zvlnÐ�Î r>Ú À w¿l�tÝlÊthbuWw�lnmfkbmfÌ�ßÂlnzQw@x¿lÊx>mfÉnlÊi¿lÊi¿Ô�ßÂlnzQw�lniczQw¿m£à}rx�oQyÖuHm�tQtQybo(hji�ÌýßÂlnzQw@kbmfoQÕFÔbySyÖÌ�x>mfoËÒÓy�oË~ÎÏhji�u6mftÇybÒ^zQw¿m°Ù�Ã-Ä.Å^Ú À w¿l�t}uHy�oQovmftQx>y�i�Ì¿tªzvy¨ðbð�qbq¦Î+lnÉÊÉnlÊybi>t}yjÒ^Ñ�i�lXzvmÂÑ�m6É�ÌÏhjovlnzQw¿Î+mHzvlÊuybx1m6oWh½zvlny�i�t.x>mfoÝtQmfu6ybi�Ì�tyï ì mfÉnÉ<ÞezvhbÈ¿ÉÊm
òBtËw�y½ß�t°zvw�h½zÝßÂlnzQw �î��� ÎÏh½zvoQl�uHm�t°ßÜm+hjovmi¿ybz�kbm6ovÕ+Òâhjo�ÒÓovybÎ zQw¿m�tËm#ø�Ð�h�tËln~<y�xÖzQlÊÎÏhjÉ^x1m6oQÒÓybovÎ+hbi�uHm�tÂhjÉ�tËy(ÒÓybo�zvw¿mÝÒâhbuHzQy�oQlÊ×fhjzQlÊybif_

ñ&y�oQmfy½kbm6o�ÞªÒÓoQy�Î"zQw�mBzOßÜyFoQy�ÐÖzQlÊi¿mftfÞ y�i¿mCu6hji�hjÉ�tQy�m�hbtQlnÉÊÕ�ÌÖm6ovlÊkbmCtËmfkbm6oWhjÉÜyjzvw¿m6ohjÉÊÔby�oQlnzQw�Î+t�_
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g ��h�i�j óOô?õ�ö&� b $lÊRË � Ú} 4 � _ùm � ¨"e�g ��h�i�j óOô?õ�ö&� ` $ l � Ú{�y½ß!ÞfzQw�m}lniSk�m6oWtËm}ufhji¦zQw¿mfi#È1m uHy�ÎØx�ÐÖzQm�ÌÝßÂlXzvw¨h½z²Î+y�tOz
§£ � £ � p � £ hboQlnzQw¿Î+m6zQl�uÇybxÖ~m6oWh½zvlny�i�tªßÂw¿l�uWwØÔ�lnk�mft9h.zQw¿mfybovmHzvlÊufhjÉÖoWh½zQlÊy¦yjÒ

ç £ Ú+�.i�uHmÂhbÔ�hjlÊi�ÞUzWhjÈ¿ÉÊm ¨ x¿oQy½k�mft²zQw�hjz}ybÐ¿olÊÎØx�ÉnmfÎØmfi�zvh½zvlny�i+w�hbtÇx�oQm6zËzOÕ¨Ô�ySySÌ(x1m6oQÒÓybovÎ+hbi�uHm�tE_ � i�ÌÖm6m�ÌeÞ�ybx1m6oWh½zQlÊybi>t-x1m6oQÒÓybovÎ+mfÌØlÊi� 0�¯5¯ º9¯5¯ =5¯�¯5¯ ÎR¯�¯5¯ ;R¯5¯�¯ °5¯5¯�¯Ì ¢ÎÍ q¿ÚÊïA�bt q¿Ú � qbt ïbÚ � �bt ïfq¿Ú �jr�t ð�p¿Ú ð�ðbt ï�ð��¿ÚqòjtÄ�Å/ÆZÇ(Ç q¿Ú qjr�t q¿Ú pjðbt q¿Ú ¨ pjt r�Ú p8��t ï6r>Ú � pjt ¨O� Úqò8�bts h½zQlÊy r>Ú òbq ð�Ú qbr p¿Ú �;� p¿Ú òbð pÖÚ pjq pÖÚ q �À hjÈ¿ÉÊm ¨ _ � y�ÎØx>hjovlni¿Ô@ñ�h½zvoQlnÍ�ñ�Ð¿ÉXzvlnx�Énl�u6hjzQlÊybi�hbi�Ì � iSkbm6oWtQm&y½kbm6o�h �³²R� ÞÂybi�hcà}r�ÞpÖÚ ra��ð°×gX�[e3�^Þey�oÝzQw¿m óOô?õ�ö hjovm+i¿yjz¨Ô�oQy�Ð¿x1mfÌFhbtÝßÜm6ÉÊÉ hbt!lÊi¡Â
u � öOö Ú À w¿m6ovmHÒÓy�oQm�ÞezQw�m¸mHÍ¿uHmfÉX~ÉÊm6i�z x1m6oQÒÓybovÎ+hbi�uHm�t9yjÒÏÂ
u � öOö ÎÏhbãbm�zQw�m�ovhjzQlÊy#tËy�Î+m6ßÂw�hjz}Ð¿i¿ovmfhbuWw>hjÈ¿ÉÊmbÞbhbÉXzvw¿ybÐ�ÔbwØzQw¿mt=�3� � ô i ovybÐ¿zQlÊi¿mÛl�t¨k�m6ovÕÒâh�tOz�ÚF{°yjzvmÛzvw�h½z�Þ hbt#zQw¿mBÑ�oWtOzºg�g ��h�i�j óOô?õ�ö u6hbÉnÉÜlÊtØÎÏhbÌ¿mybi£zvw¿m!lÊÌ¿m6i�zQlnzOÕBlnz°uHy�Ð¿É�ÌBÈ1m¨h�u6uHmfÉnmfovhjzQm�Ì¸lÊi�hØtQx1mfuHlnÑ>u!ovybÐ¿zQlÊi¿mbÚ � i>ÌÖm6m�ÌeÞ�ÌÖÐ¿ovlÊi¿Ô+zQw¿muHy�Ð¿oWtËm(yjÒ|b�` � Þ±b 4 � ufhji�hbu%zvÐ�hjÉÊÉÊÕ£È1mÏuHy�ÎØx�ÐÖzQm�ÌßÂlnzQwFybi¿ÉÊÕ�h �PÐ£ y½kbm6ovw¿m�hbÌeÞ>zQwSÐ�tovmfÌÖÐ�u6lni�Ô(zvw¿mÝzQw�m6ybovmHzvlÊufhjÉeoWh½zvlny(ÒÓoQy�Î rWÑjð(zQyCïbÚÒ 	 é � ¾��âõª¹i� é � ¹
ì m¦w>hUkbm.h�uWw¿lÊm6kbm�Ì+zQw�m¦Ô�y�hbÉ>ybÒ-hjx¿x�oQy�hbuWw¿lÊi¿Ô!zvw¿m!tËx1m6m�ÌÛybÒ�zQw¿mÝiSÐ¿Î+m6ovl�u6hjÉ>ÒâhbuHzQy�oQlÊ×fhj~zQlÊybi£yjÒ9hjiSÕÛtQw�hjx1m!hji�Ì£hjiSÕÏoWhji¿ãÏÎÏhjzQovlÊu6mftfÞÖÈ¿ÐÖz�ÒÓybo�Ñ�i�lXzvmÝÑ�m6É�Ì¿tfÚ}Á¿ybo�m6ÍÖhbÎ+x¿Énm�ÞSzQw¿mgX�[e3�ÛÒâhbuHzQybovlÊ×fh½zvlny�iCyjÒ h¸ð�qbqbq � ð�qbqbq+ÎÏhjzQovlXÍCy½kbmfo°h+Ñ�i¿lnzQm¨Ñ�m6É�ÌCzWhjãbm�t#�¿ÚqòÏtQmfu6ybi�Ì¿tßÂw¿mfoQm ¨ tËm�uHy�i�Ì¿tÂhjovm¦i¿m6m�ÌÖmfÌBÒÓybo�zvw¿m!iSÐ¿Î+m6ovlÊufhjÉfg�eX�+ÒâhbuHzQybovlÊ×fh½zvlny�iÛybÒ ���54��XÓ@Ô i Ú À yovmfhbuWwBzQw�mftQm#x>mfoËÒÓy�oQÎÏhbi�uHm�t�ybi¿m#u6ybÐ¿É�Ì£Ð�tËm!È�ÉnyÖuWãÖt�zQw>h½z�Ñ¿z°zQw¿m¨ufhbuWw¿m!ÌÖlÊÎ+m6i�tQlÊybi�tÂybÒh�tQx>m�uHlnÑ>uÏÎÏhbuWw�lni¿m�Ú � i � �A� ßÜmÏx¿oQy½k�mfÌ�zQw>h½z#zvw¿lÊt(ß�hbt!i¿ybz¨ÎÏhji�Ì�h½zQy�oQÕ�ÒÓybo¨ÎÏhjzQovlXÍÎ¨Ð�ÉXzvlnx¿ÉÊl�u6h½zvlny�i�Ú ì m�zvw¿lni�ã#ßÿm�x¿ovy½kbmÜw¿mfoQmÿzQw�hjzÇzQw¿l�t9l�t9i¿yjz}ÎÏhji>Ì¿h½zvybovÕ.ÒÓy�o}hjiSÕ#ÌÖmfi�tËm`lÕ/Õ�Õ | �9�_p�y×Ö×ØR| ~��!�1syzuDq@uD�!Ù



Ù2Ù2Ú�Û\Ü2Ý�Þ�Ù5ßtà.ß:á¶â�ãeâVäÇåæätß�àeâ�ç`èIç8ä^é.â`ê`èRç�ë-çOì*í8ç|é.â ï|ò
ÉÊlni¿m�hjo�hbÉnÔ�m6È¿oWhØoQy�ÐÖzQlÊi¿mbÚÿÙÿÕÛzQw¿m!Ð>tËm!ybÒ9ovmfu6Ð¿oWtËlÊkbmÝhjÉÊÔby�oQlnzQw¿ÎÏtÂhbi�Ì£mHä¸uHlÊm6i�z�iSÐ¿Î+m6ovlX~u6hbÉ>Ù�Ã²Ä¦Å^Þ�ybi¿m°ufhji¸hbx¿x¿ovy�hbuWwØzvw¿m°iSÐ¿Î+m6ovl�u6hjÉ>x>mfoËÒÓy�oQÎÏhbi�uHm�t6Úªñ&ybovm6y½k�m6o�ÞjÉny�i¿Ô#oWhji¿Ô�mmHä¸u6lnmfi�uHÕÏhji>Ì¸x1yboQzvhjÈ�lnÉÊlXzOÕÏhboQm�ß�hjovoWhji�zQm�ÌÏhbt}y�x¿x1y�tQmfÌ+zvy(mfkbm6ovÕ+Ì¿hUÕØzQÐ¿i¿lÊi¿Ô(ßÂlXzvwBh½zÎ+y�tËz�ïfqWµ�ÉÊy�tvtªÒÓybo}É�hjovÔbm�ÎÏh½zvoQl�uHm�t � tQm6m�zvhbÈ¿ÉÊm°p¦ßÂw¿m6ovm�ÌÖm6É�hUÕbm�Ì(ufhji+È1mfh½z Ù�Ã-Ä.ÅØybi�ÉnÕÒÓyboÂÈ�lnÔ+x¿ovlnÎ+m�t�hji�ÌBßÂlnzQw&h+tËx1mfu6lXÑ>uÝmfÎ+x¿lnovl�u6hjÉ^zvw¿ovmftQw¿ybÉ�Ì � ÚÙÜmftQlÊÌ¿mftfÞezQw¿mÏm6Í¿hbu%z#m�ø�Ð¿lnk½hbÉnmfi�z!ybÒ�tËzvhbÈ¿lnÉÊlnzOÕ�uHy�i�tËzQoWhjlÊi�zWt.ÒÓybo#iSÐ¿Î+m6ovl�u6hjÉ}u6ybÎ+x¿ÐÖ~zvhjzQlÊybi�t#lÊt#u6ySmHä¸uHlÊm6i�z#Ôbovy½ß�zQw²Ú À w¿m6ovmHÒÓy�oQm�Þ²ßÂw¿mfi¿m6k�m6o!x1y�tvtËlÊÈ¿ÉÊmbÞªßÿm¸u6ybÎ+x¿ÐÖzvmfÌýhbi�ÌlÊÎØx�oQy½k�mfÌ&zvw¿m6y�oQm6zQl�u6hbÉÇÈ>y�Ð¿i�Ì¿t!y�izvw¿l�t!Ôbovy½ß�zQw � tQm6m+È1ybÐ¿i�Ì�t#ð¿Ú ðChji�Ì �q� Þ À w¿mfybovm6Îð¿ÚÊï �³� Ú À w¿y�tËmÝy�xÖzQlÊÎÏhjÉ�È1ybÐ¿i>Ì¿t�m6i�hbÈ¿ÉÊmÝÒÓÐ¿oËzvw¿m6oÂÐ>tËm�t�yjÒªzQw¿m#Ù�Ã²Ä¦ÅBoQy�ÐÖzQlÊi¿mftfÚÁ¿Ð�oËzvw¿m6o�ÌÖmfkbmfÉny�x¿Î+m6i�zvt�lÊi�uHÉÊÐ�ÌÖm�_â Ä ÅSm6ÉnÒ ~�hbÌ¿hbxÖzQlÊi¿ÔýÅSyjÒ zOß�hjovm � r ��� zQyýtËßÂlnzvuWwczQyýÌÖl��1mfoQmfi�zÏhbÉnÔ�ybovlXzvw¿ÎÏt(Ì¿Ð¿oQlÊi¿Ô�zQw¿movmfuHÐ�ovtQlnk�m(u6ybÐ¿oWtËmØyjÒ óOôMõ�ö hbi�Ì ó eCsR»c¼ � ÞeuHybÐ�ÉÊÌÈ>mÏÐ�tQmfÌzQy£Ñ�i>Ìzvw¿m+È>m�tOz#mfÎ+x¿lnovl�u6hjÉzQw�oQm�tËw¿y�ÉÊÌ�t6Úâ À w¿m(yjzQw�m6o.ufhbtQm!ßÂw¿m6ovm#y�Ð¿o�ßÂoWhjx¿x¿lÊi¿Ô¸ybÒ}ÙÜÃ-Ä.ÅCl�t�lÊi�tQÐÖä¸uHlÊm6i�z°l�t�ÒÓy�o°k�m6ovÕBtQÎ+hbÉnÉÎÏh½zvoQl�uHm�t � tQm6mzvhbÈ¿Énm�tïFhji�Ìp � Ú ð�mfoQmFhjÉ�tËy>Þ�hjÐÖzvybÎÏh½zvmfÌ�zvÐ¿i¿lÊi¿ÔcßÜybÐ¿É�ÌLx¿ovyÖÌÖÐ�u6mlÊÎØx�oQy½k�mfÌ¸k�m6oWtËlÊybi>t6Úâ À w¿m.m6ÍSzQm6i>tËlÊybiByjÒ�zvw¿m°Òâh�u%zvybovln×�h½zQlÊybi+zvyØtQybÎ+m.yjzQw�m6oÂhjÉÊÔby�oQlnzQw¿ÎÏtÿhbtÜtËw¿y½ßÂiÛÒÓyboÿzQw¿m� iSkbmfovtQm � mbÚ Ô�ÚÇiSÐ¿ÉÊÉX~�tQx�hbu6m¦u6ybÎ+x¿ÐÖzWh½zQlÊybi&h�t�lni � p¿ï �³� lÊt�lÊiCx¿ovybÔbovmftvtfÚâ Á-lÊi�hbÉnÉÊÕbÞ}m6ÍSzQm6i>ÌÖlni�Ôzvw¿mCybÐÖzØyjÒ.u6ybovmÛßÜybovã�ybÒ.tËm�u%zvlny�icr�ÚqòCzvyFÌ¿mftQlnÔ�ichx>hjoWhjÉÊÉnmfÉÉÊlnÈ¿oWhjovÕÏl�tÂx¿ovybÎ+lÊtQlÊi¿Ô�ÚóÛæ � æ » æ � ¾ æ ¹Ú klÛ\}Xn×ÜtC*GVTvÝIS�}XY;B;L;ÞiBAYamIu+SFßXB B C�C*B1ÜtDRLA>AmaTvÞiGà�C*G�z'á�S�âþnFnF[\>Am4SÎãcä N/å.Nlæ³ç�èfP�éfP3ê§ë PWé�V ì;æ³çíæRïî�ð²R;ñ�òRó5ô;NQM*ëÿV èURfM}çíô ä ñIæ S&}XTaT�E^U�BAm�õ÷ö G�U�n^G"z`L4kV�|��j;SÚ E�Û�á�>�C*EFB b&EFmaEc>AmaT2ÝþEzC�D*BACgd�>AmMS«ø R�V ì6PÖR1ñ+ç÷é�VùéfP3ê�ú�é1ô Mlç�û�ð²R1ñ�òWóPô^é;ôxçÓR6PRæ³ü�ý�R�V óPñ!N <9þJZójP3ê9é1ñ#NQPRô^éfVZëÿV èURfM}çíô ä ñ+æÿ b&EqC���Ya>A_;U�G�CRL�b&BAU¶D*Bim4LMkV�i�Aj�SÚ fFÛ�WæBAC��i>Am�b5C�>AU�U�G�n³L;d�>�U_CR>An4lþEFBAC��AE£La>�mOT\�&nFGV[gGVm`D5deG�C*m;G�DRS4=câþT;EFQ8E^m;G���}÷U¶z;[�@�BinFEzC+@anFB@C��=câ-Ü >;C�D*B�C*EFU*>�D*EFBim�Ü B�C&[\>�D�C*EzCVGVU-B�Q|G�C��Om;EFD*G��aGVn^T;U-_aU�EFm	�x@an^>AUVSO�:m�
 é;æ³ôjð²R�é;æ³ôùð²R;ñ òWóPô;NQMëÿV è½NWTvM_é�å(é;ì1ü ð�VXNlñ+æQRfPRü��SR;óPô ä ð/éfM=R�V ç�P3é1ü°G�5ë La} B C*EFncEAPAPif8S2deBAU¶D*G�CRSÚ j1ÛÃÞ|>;C���áxBAm��i>�C�C�> >AmOT�ÝXEzC�D*BAC�u�E ���8Y;Bi_;DRS w8GVn×Ü�õÇ>iT;> B D*EFm	� m8_a[gG"C*E�CV>An&U�B1ÜtD��(>�C*Gæ>AmaT >�_�õD*Bi[\>�D*E�C#D*_am;EFm��gB;Ü5YaG�_;C*EFU¶D*EzCVUVS�� N��ôxójM�N��ÂR;ô;Nlæ(ç�P�ð²R1ñ�òWóPô;NQM����çâNQP��ËN LcE�{i{iP�� �iNA�����A�AP�LÞ|>Am8_a>�C�z�EAPiPAf�SÚ N�ÛÃÞiGR>�m�õ:lþ_aEFnFn^>A_a[gG%áx_a[\>�UVS8u���CVEFGVm`D-T;B�D B C*B8T�_RC�DeB�QiG�C �&BAC�T5õ�U�E"!VG#�amaEqD*G$�aGVn^T;UVS�%X> B�B BAC�DT;GþC*GC"Y;G�C³C"Y;GiL;��W
}cl�LRáþGDCVGV[�@�G�C EAPAPif�SÚ {FÛÃÞiGR>�m�õ:lþ_aEFnFn^>A_a[gG�áx_a[\>�UVL'&2YaEFG�C�C�zælx>A_�D*E^G"CRL�W
>�C��ælþEFGVU�@�C*GDC�Y8DRLad�>AU_CV>An?lþE^B�C��iE£L�b�C�>iT5õÜ B�C�T ßXB�Q�EFm;GVmMLcu�C*EzC"Y)(#>�nFD*B1Ü GVm4LxbcSjá�>RQ8E�T w�>A_;mOT;G"C*UVLjö EFn^n*Þ;S*&?_�C*maG�CRLX>AmaT lþEFn^nFGVUÝþEFnFn^>�C�T4SX=4E^mab&BR�+�+},�iGVm;G�C*EzC�nFEF@;C�>�C�z�Ü B�CxG��;>1C�DxnFEFmaGR>�C�>�n-�AGV@;C�>8Sþ�Çm�}cC.�:GVY W S4�&BiY;GVmML/ E^>AB1õ:w�YO>�m lx>AB�L5>AmOT vþBi@;_��8E$&e>0�A>Vz8>A[\>8L�GRT;EqD*B�C*UVL%ø M=R��QNON_ê;ç�P@è;æ(RïîÃô ä N >58981>21 PRô;NQM�3P3é;ôxç RfP3é�VÏð²RfP@èfMONlæ³æ�Rïîjú�é;ô ä Nlñ�é;ôxç4�³é�V+�ÖRïîlô.5%éfM�Nlü76ÜNlç 8ç�P@è;üKð ä çÊP3é L B >9�iGVU&j|P:�8NAP8S�ö BAC*n^Tw5CVEFGVm`D*E;�WCxd�_;@MLa}X_��A_aU¶D E�PiP9E`SÚ ��ÛÃÞiGR>�m�õ:lþ_aEFnFn^>A_a[gG§áx_;[\>AUVL�&2Y;E^G"C�C�zylx>A_;D*EFG�CRL�>�mOT��&n�ZGV[gGVm`D(deG"C*maG�DRSM�eEFmaEqD*G*�OGVn^TgnFE^m;GR>�C>An"�iG�@;C�>yU�_;@;C*BA_;D*EFmaGVUVSþ�:m<&?GVBæWæBAC�>8L?GVT;EqD*BACRLcø M�R��ËNON_ê;ç�PPè;æ!Rïî(ô ä N >58=81>=1 PRô;NQMËP3é;ôxç RfP3é�V�Rì1ñ�òbR;æ³çíóPñ RfP<�Rì1ñ!TOR�V ç4�IéfP3ê�ëÿV è½NWTvM_é;ç4�Mð²R1ñ�òWóPô^é;ôxçÓR6PRü � ç V�VXNlü1J�MïéfP��ËN L B >9�iGVUþ{if�����j�S}c�(W d�C*GVU�UVLavþG>�@?5BAC���L�Þi_anqzMEAPAP9E8SÚ hFÛÃÞiGR>�m�õ:lþ_aEFnFn^>A_a[gG�áþ_a[\>AUx>AmOT�ÞiGR>�m�õÇ=MBA_aEFUA%cB@C�YMSCBþm B >�C�>�nFn^G�n&@anFB@C�� >An"�iB�C*EFD*Y;[gU'Ü BACG��;>;C�D(D�C*E^>�m��i_;n^>�C*E"!R>�D*EFBAmaUVSKø é6M_é�V�VXNvV�ð²R;ñ òWóPôxç�PPè LWEAh'D¶kik:E��FkRNAf�k��OkRN�j|h8L4vþB�Q|GV[�@�G�C E�PiP9E`SÚ �FÛÃÞiGR>�m�õ:lþ_aEFnFn^>A_a[gG�áx_;[\>AUI>AmaT÷lþEFnFnFGVU�ÝXE^nFn^>�C�T.S �&Bi[ B _�D*EFm��
D*YaGgC�>�m�� B1ÜXU B >�C*U�G�[\>1õD�C*EzCVGVU�B�Q|G"CA�amaEqD*G��OGVn^T;UVS �Çm2ÝþEzC�D*B�Cgl�S�lx>�m�!VYa>�L5u�C*maU¶D(öS-W
>Vz8CRL5>AmOT�u-Q��iGVm;EFEKÝ�S



Ù2Ù2Ú�Û\Ü2Ý�Þ�Ù5ßtà.ß:á¶â�ãeâVäÇåæätß�àeâ�ç`èIç8ä^é.â`ê`èRç�ë-çOì*í8ç|é.â ï ¨Ý5B�C*B�!VY`D*U�B�Q�LþGVT;EqD*BAC*UVL*ø M=R��ËNËN_ê;çÊPPè;æ£Rïî,ô ä NGFRîlô ä 1 PRô;NQMËP3é;ôxçÓR6P3é�V=HØRfMJI1æ ä Rlò�RfP ð²R;ñ�3òWóPô;NQM+ëÿV è½NWTvM_é�ç�PK���çâNQPRôxç F#� ð²R;ñ�òWóPôxç�P@è;üGL3éfV ô^é;ü(G�I6M_é1ç�P¿N L B >0�AGVU�j`�M�8{=E8S�&MGDC"Y;maEFU_C�YaGâþm;E^QiG�C*U�EqD:N>�DþWON_am�C"Y;GVmMLOlþG�C*[\>�m8z`L;w8G B D*G�[�@�G�C§E�PiP=E8SÚ kRPFÛ\d�>AU_CR>�n�lþEFBAC��iE£Sc�;C*BA[ b&=?}xw\C*Bi_;D*EFm;GVUcD*BG�amaEqD*G��OGVn^T
G��;>1C�DþnFEFmaGV>�Cþ>An"�iGV@�C�>�U�BAnF_;D*EFBim;UVLÞi_anqz�EAPiPAf�SM}c�2}I~ EAPAPif8L���D*Yg�:m`D*G�C*ma>�D*EFBima>AnO�&Bim�ÜtG�C*GVm�CVGXBAm\} B�B nFEzCR>�D*EFBim;U5B1Ü?�&Bi[ B _�D*G�C}Xn"�iG�@;C�>�L	%X>AnFGVE"�iY4LOvþB�C�D*Y��2>�C*BinFEFmO>�w8D�>�D*G'âþmaEFQ|G"C*U�EFDÇz`LPâ�w�}ISÚ kiklÛ\d�>AU_CR>�n(lþEFBAC��AE£L��&n^>A_OT�GõÇd�EFG�C�C*G�ÞiGV>Amam;G�C*B8T4Le>AmaT lþEFnFn^G�UIÝXE^nFn^>�C�T.SCBþm D*Y;G+CVBA[ B nFG���EqD:zB;Ü B BAnqz;m;Bi[gE^>An4[\>�D�C*Eq��CVBA[ B _;D�>�D*EFBimaUVS-�Çm�w8GVmOT8C�> Ú EAP;Û³L B >0�AGVU�kRfiN��Ok�j@E`SÚ kFE�Û\�&S�lþ_;U¶D�>RQ�U�BAmML;}IS�ßþG�m;C*E"�8U�U�BimML���SRÞABimaU�U�BAmMLO>AmOTybXS	(#>i>0�AU¶D�C*B`GV[
SP%XGCV_;C*U�EFQ|Gx@;nFB@C��|GVTTa>�D�>�Ü B�C*[\>�D*U#>�mOT b2=?}þw.~ U�Ü B�C�T;GVm;U�G�nFEFmaGR>�CI>An"�iGV@�C�>
>An"�ABAC*EqD*Ya[gUVSG� NJ�ôxójMONG�ÂR;ô;Nlæ�çÊPð²R;ñ�òRó5ô;NQMQ���çâNQP��ËN L?kRN�j�k��FkR�iN��5E�Pi{8L�kV�i�Ah�SÚ kRfFÛ\b5C�>iTPÜ B�C�T�ßþB�Q8E^m;GVmMLRE�PiP9E`S2deG"C*U�BimO>�n�CVBA[g[�_;maEzCR>�D*EFBAmMSÚ kVj1Û / E^>ABAYO>�m�ßþ_a>Am���>AmOT ÝþEzC�D*BAC*?�SOd�>�mMS&�O>AU¶DcC*GDC�D�>�m��i_;n^>�CX[\>�D�C*Eq��[�_anqD*E B nFEzCR>�D*E^BAmaUX>AmaTEF[ B C*B�Q8E^m	� B >�C�>AnFnFGVn-[\>�D�C*Eq��CVBA[ B _�D�>�D*EFBim;UVSX�Çm }X�(W LOGRT;EqD*BACRLcø ëR��ðTSVU W : ÿ ø M�R��ËNON_ê�3ç�PPè;æ9Rïîùô ä N ævNJ�ORfP3ê'ç�P�ô;NQMQPWé;ôxçÓRfPWé�VRæ³ì;ñ òbR;æ³çíóPñ�RfP'ò5éfMïé�V�VXNvVPæ}ì1ñ!TOR�V ç.�R�OR;ñ�òRó5ô^é1ôxçÓRfPRü1I9óbV ì>580X=>=> ü < WYW : ü'ú�é;óPçíü[Z 1 L B >9�iGVU�kik��PEAf8L2vþG��\?&B�C���L-v[? kRPAPifA{�Lùâxw;}#L&kR�A�|�`S&}c�(Wd-C*G�U�UVSÚ k�N�ÛCBþU_CR>�CÃßIS��:@a>�C�C�>8L+w�Y;nFBi[gB WæBAC�>Am4L(>�mOTO%XB0�iG�C�ßX_aE£S }]�iGVm;G�C�>AnFE"!R>�D*EFBAm�B;ÜXD*YaGÃÜ£>AU¶D=câþd'[\>�D�C*Eq� T�GDCVBi[ B BAU�EqD*E^BAm >An"�iB�C*EqD*Ya[ >AmaT > B�B nFEzCR>�D*EFBAmaUVS IjR;ójMQPWé�V9RïîIëÿV èURfM}çíô ä ñIæ Lf	D¶k�E�� j|N��8NA{�LMW
>�C³C"Y kR�ih=E8SÚ kR{FÛ\u-C*EzC�Y^(#>AnqD*B1Ü GVm4LxWæ_	���i>�Exw�S#(xC*EFU�Yama>A[gB`B�C�D*Y8z`L(>AmOT bXSKáx>�Q8E^T w�>A_amaT;G�C*UVS'd�>�C�>AnFnFGVn>An"�iB�C*EqD*Ya[gU�ÜtBAC�[\>�D�C*EF�xmaBAC*[\>�n=Ü B�C*[gUVS'� çÊP¿N_éfM%ëÿV è½NWTvMïé(é6P3ê�çíôxæÏëùò=òÖV ç4�³é;ôxçÓRfP�æ L;kVfi{'�FkVhi�:�EAPAh�L?kV�i�AP�SÚ k���Û��&n�ZGV[gGVm`D+deG�C*m;G�DRS-�:[ B n^G�[gGVm`D�>�D*EFBim\B;Ücö EFmaB0�AC�>iT.~ UX[\>�D�C*EF�\[�_anqD*E B nFEzCR>�D*EFBAmæB�Q|G�CT�amaEqD*G�OGVn^T�U(_aU�EFm���}$&(=M}xwgn^G�Q|GVn4f�b2=M}xw�S�&?GDC�Yam;E�CV>An.C*G B BAC�DRL;=?>�@�BAC�>�D*BiEqC*G#�:m�ÜtBAC*[\>�D*E�]`_;GþG�DáxEFU¶D�C*EF@a_;D*EFBAmMLRÞi_anqz�EAPiP8kiSP_Y_Y_'`Ya9b�cJa>d�e0f�c�gYhji0k�l'ejm�n�oji9pYp�i9pYp�q�r�rYr9sYs0tYtYuYk�v7cwl�x cwfYyOSÚ kRhFÛ��&n�ZGV[gGVm`D2deG"C*maG�DRS?�2>AnzCV_;n.T;_ B BAnFz�m zBi[gG CR>�C�>1C�D�ZG�C*EFU¶D*E^]`_aGþU�_�C(T�GVUKCVB�C B UP�OmaEFUVS?W
>AU¶D*G"CR~ UD*YaGVU�EFUVLRâþmaEFQ|G"C*U�EFDÇz\B;Ü�áxG�n�>M�2>�C*GiLWÞi_am;GvEAPAPif�SÚ kR�FÛ��&nFGV[gGVm`DxdeG"C*maG�Dþ>AmaT|{.Y;GVmOT�Bim	��ö�>Am4S+=câ @a>AU�GRT�>�n"�iBAC*EqD*Y;[gU Ü B�CþD*Y;G(C�YO>�C�>;C�D*G"C*E^U¶D*EzCB Binqz�maBA[gE�>�nMB�Q|G"Cc>A�Om;EFD*G[�OGVn^T4S��Çm�w�G�mOT�C�> Ú EAP;Û³S5deBiU¶D*G�CRSÚ EAPFÛ�%þ>FÜ£>�GVn�w8GVmOT8C�>�L|GVT;EqD*BACRS 1 ���5ë(ðQU >5898;? ÿ ø M�R��ËNON_ê;ç�PPè;æÿRïîjô ä N >P898;?Q1 P�ô;NQMQPWé;ôxçÓRfPWé�V���ì;ñ òbR�3æ³çíóPñ RfP}��ì;ñÝTËRfV ç4�véfP3ê(ëÿV è½NWTvMïé;ç4��ð²R;ñ�òWóPô^é;ôxç RfPRü ø%ä ç Vzé9ê½NvV ò ä ç÷é;ü ø NQP�P�æ}ìfV ~1éfP�ç÷é;ü�G��Pë S}c�(W d�C*GVU�UVLavþG>�@?5BAC���L;}X_��A_aU¶D E�PiPif8SÚ E8klÛ\}cC*m;G w8D*B�C.�¶BiYa>Am;mMS uÏà.GDC�D*EFQ|G�C*GVT;_RC"D*E^BAmaU D*B'[\>�D�C*Eq� [�_anqD*E B nFEzCR>�D*E^BAmML Þi_;nFz E�PiPif8S}c�2}I~ EAPAPif�Le��D*Y �:m`D*G�C*mO>�D*EFBimO>�n5�&Bim�ÜtG�C*GVm�CVGgBim } BRB nFE�CV>�D*EFBim;U�B;Ü+�&BA[ B _�D*G�C#}Xn"�AGV@;C�>8L%þ>�nFGVE"�iYMLavþB�C�D*Y��2>�C*BAnFE^ma>\w8D�>�D*G'âþmaEFQ|G"C*U�EFDÇz`L5â�w;}#SÚ E=E�Û�ö EFnFn�Þ�SY&?_�C*maG�CRS 6 VzéY��I�TOR�û.V ç�PÖN_éfMjé�V è½NWTvMïéQ5�çíô ä ô ä N � ç�P�6ÿR�ûÂV çÓTvM_é6Mlì S;d�Y�á÷D*YaG�U�E^UVLivþB�C�D*Y�2>�C*BAn^EFma>yw`D�>�D*G*âXmaEFQ|G�C*U�EqDÇz`LOW
>Vz�EAPAP9E8SÚ EAfFÛ�%ISM�&nFEFm`Dvö YO>�n^G"z`L?}cm`D*BiEFmaG�deG�D*EqD*G�DRL�>�mOT�Þ|>;C���Þ;SZáxBim	�|>�C�C�>8S\}X_�D*Bi[\>�D*GRT�GV[ B EqC*EzCR>AnB B D*E^[gE"!R>�D*EFBimaU?B;ÜOU�B1ÜtD��(>�C*G+>�mOTxD*YaG&}$&(=M}xw B C*B9�:GDC�DRS�ø éfM_é�VÊVXNvVXð²R1ñ�òWóPôxç�P@è L@EA�'D¶k��PE�E�� f:�f|N`L3Þ|>�m�_a>�C�zMEAPAP�kAS$_Y_�_Pc�oj�jx9o��'a0o�h�cw�'�Yi0fYoj�Y`9�jfji	r�qji��Y�jiYs	r:i��j�YiYsY�jiYs��Yije0hY�'ajm��0o�cwl�bYgaS
¶ ��� æ � ê5���
¶ �Ý» é²é � é �Âº�� æSé » æ ö �°¬ ù����Æ ¥$� ÆXÇ������ Ã²mHz í �!� ��C� È1m+h¸Ð¿i¿lnz!ÌÖlÊhbÔby�i�hjÉ-Ð¿x¿x1m6o.zQovlÊhbi¿ÔbÐ¿É�hjo.ÎÏh½zQovlnÍ^Þehbi�Ìì �x� � Þ9ßÂlnzQw ò íHò )�ô ¨ ïÛhji�Ì ò ì ò )¼ô ¨ ïbÚ�Ã²mHzZl m � 8 Ä � Ä�öS÷ �2øùø �Xú �x� � È>mÛzQw¿mtQybÉÊÐÖzQlÊybi£yjÒ í¦û lümáì�y½k�m6oÜzQw¿m!lÊi�zQmfÔbm6oWtfÚ



Ù2Ù2Ú�Û\Ü2Ý�Þ�Ù5ßtà.ß:á¶â�ãeâVäÇåæätß�àeâ�ç`èIç8ä^é.â`ê`èRç�ë-çOì*í8ç|é.â ï �
À w¿mfi Æ  � � q ûNû � ¨ ï � ¿ ¨ � ÿ ) 8 � 4 ÿ ) � ÿ lnÒ  l�tÂm6k�m6i¨ � ÿ ) 8 � 4 ÿ ) � ÿ lnÒ  l�tÂyÖÌ¿Ì � r �

ßÂw¿mfoQm � � � m � 4 �§ � ô � ¨ �Ùô ¨ p � � �� � m � 4 �§ � ô � � ��ô ¨ p � � �» P(G�G¹I Ú.Ã�mHz.Ð�t°ÌÖm6Ñ�i¿m¨zQw¿m(lni�Ì¿Ð�u%zvlny�i&w�ÕSx1yjzvw¿mftQlÊt Ê	�=� zvy¸È>m¨zQw�hjz°zvw¿m#mfø�Ð�hjzQlÊybi�t� r � hboQmCzvoQÐ¿mÒÓybo  �!� q û�û � ¨ ï � Ú ì w¿mfi � m�q�Þ 8 � màì � ßÂw¿l�uWwLlnÎ+x¿ÉÊlnm�t¸zvw�h½z¨ � ² m"q ) 8 � ) ô ¨ ï m � ² Ú À wSÐ�t Ê�� ² lÊtBx¿ovy½kbmfi�Ú Ã�mHz£Ð�t£tËÐ¿x�x>y�tËm&zvw�h½zÆ�� ��� q û�û � � Ê	�C� l�tÿzQovÐ¿mbÞÖhji>Ì¸x¿ovy½kbm Ê	�=� � � Ú À w¿m6ovm.hboQm°zOßÿy+u6h�tËm�tE_ªm6lnzQw�m6o � l�tÜySÌ�Ì¸yboi¿ybz\ï� Ò � l�t�yÖÌ¿ÌeÞ � � ïÝlÊt�mfkbmfi�Ú}{�y½ß!ÞÖÈSÕ¸lÊi�ÌÖÐ�uHzQlÊybi�Þ>hjiCÐ¿x¿x1m6oÂÈ1ybÐ¿i>ÌÛÒÓy�o 8 � 4 � 4 � lÊtD;��� k�E����5k$ ¢¡ ¶ æ·£ ¤¦¥ ]7§ p ¤  ©¨ p ¤�ª <�«�¬
® D;��� k�E ���5k$  ¡ ¶ æ·£ ¤¦¥ ] �G�÷kE ¯ � p ¤ �°D;�G��E�E p ¤  |� p ¤�ª <  )D;����E0E p ¤¦ª <�± «�¬
® D;��� k�E ��� k$  ¡ ¶ æ·£ ¤¦¥ ] �G�÷kE ¯ � p ¤ D;��  k�E� )D;���2E0E p ¤ D;�G� fYE ± «�¬
® D;��� k�E����ek#  �G� kE ² D;��  k�E ��³ ª <�� k� p �÷k  @D;��� fYE D;����E�E�³ ª <��÷kD;�G�2E0E p � k°´ « ¬
® ��� kE ¯ � ³ ª <  ^D;���2E0E ³ ª < ±® ¨ ³ ª <

ÅSlnÎ+lÊÉÊhboQÉÊÕbÞ¿hØÉÊy½ßÿmfo�È>y�Ð¿i�ÌBÒÓybo 8 � 4 � 4 � l�t�QD;�G�÷k�E ¡ ¶ æ·£ ¤¦¥ ] ¨ p ¤   § p ¤¦ª <µ � D;�G�÷k�E pE ¡ ¶ æ·£ ¤¦¥ ] ¯ � p ¤  ^D;���2E0E p ¤  |� p ¤¦ª < �¶D;�G��E�E p ¤�ª < ±
µ � D;�G�÷k�E pE ¡ ¶ æ·£ ¤¦¥ ] ¯ � p ¤ D;��  k�E��°D;����E0E p ¤ D;��� fYE ±
µ � �G�÷kE ¯ � ³ ª < �°D;�G��E�E ³ ª < ±µ � § ³ ª <

Á-lÊi�hbÉnÉÊÕbÞ � Ò � lÊtÂmfkbmfi�Þ¿h+tËlÊÎ+lnÉ�hjoÂx¿ovySyjÒªÉnm�hbÌ¿tÜzvy ¨ � � � � ) 8 � 4 � � � ) � � � �


