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í òÈïpï"ö[æ�æ�è©ì @�öVåJì�öfí�ê>æ3è�ì�ð`ùõæ�çgè�5�7 û�égñ3è�ø�?�D�ÿ
Düè�ïõêoù ågò7@ î\ë�è 8:9�9%;<;�= æ3òl÷Èè�ñ�ö�ó�ù æ3çJê>æ/æ3çJèüë3è�åJì�è©ñúë3îJí�í�è�è©ìJëõö[åWðJñ3òNêªìgí©êªë�æ3öVågý

æ3çJè�ïpè©ë�ë�ê>ýªèÈþqö%ÿ èªÿqö[æ"ó�òªñ|í è©ë"ê>ôVôYæ3çgè8ñ�è©í�è�öV÷ªè�ñ|ëjæ�ò:æ�è�ñ�ïpö[åJê>æ3èÈÿ#( òªñ�èúégñ�è©í�öVë3è�ôVù>@2è�÷ªè©ñ�û
ö[ó�ù æ�çJê*æ I`r2I ��
 � . @ I � ] X 0 ]:� ���b] X � ] R 0 ]:��� �*] R	� Dõë�ê*æ3öfë�øJè©ë/æ3çgè ó�òÈñ3ï�îgôfê
'*) @ k��
��I�K I G�� � ���� 0 k��
�3X1��KVX1� . � D þ�@�çgè©ñ3è�@Yèjêªë�ë�îgïpè$æ3ç\ê*æ�æ�çgèjégñ�òªéeòÈë3ö�æ�ö[òÈå k��
� m K r � öfë�ö[ï"ûégôVöVí�ö�æ�ô[ùjêÈë3ë3ö[ýÈågè©ì$æ�ò�è�êªí|çjôVò`í©ê*æ�ö[òÈå4r�ò>ó�æ�çgèYêªî�æ3òÈïõê*æ3òÈå4m�þoïpè©êªågö[åJý�æ3ç\ê*æ�æ�çgè2í�òªïpéeòªågè©åÈæ
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æ3çJèpêªî�æ3òÈïõê*æ3òÈå�ó�ñ�òªï ì�è©ôVêoù`öVågý�ö[åüô[ò�í�ê>æ3öVòªå I . ÿ:0Lçgèpñ3è�ë�îJô�æ@öVë@ë3çgò7@�å:öVå �SöVýªîJñ3è _gÿ�ä�å
ðeò>æ3çüæ3è�ë�æ�ë3è�GNîgè©åJí è�ë�æ�çgè"åNîJï�ðeè�ñjò>óYì�öVë�æ3îJñ3ðgöVågý8ê>î�æ�òªïõê*æ|ê @Lêªë�ø�?�è©ì:æ3ò�è�öVýªçNæ�ÿC0LöVï"è
öfëpï"è�êªë3îgñ�è©ì ö[åPë�è�í òÈåJìgëpê>åJìPë3éJêªí�è�öfëpïpè©êÈë�îgñ�è©ì öVå éJêªýªè�ë^@V.�57,\D�ÿm0LçJè ýªè�åJè�ñ|ê>ôYòªð�û
ë3è�ñ�÷oê>æ3öVòªå�öfë�æ3çJê>æ$îJë3è�òªó2í òÈïpï"ö[æ�æ�è©ì:ô[ò�í�ê>æ3öVòªåJë�öVå:ðgñ�òÈêÈìgí�êÈë�æ�ö[ågý/ë�êo÷ªè�ë�æ�ö[ïpèpêªëW@2è©ô[ôqêªë
ë3éJêªí�èªÿ10Lçgè�ïpòÈë�æ�ö[ïpéeòªñ3æ�ê>åNæ)òÈðJë3è�ñ�÷oê>æ3öVòªå"öVëqæ3çJê>æ)ö[å"æ�çgè�í òÈïpï"ö[æ�æ�è©ìõë�í è©åJê>ñ�ö[ò$æ�çgè�ë3éJêªí�è
í òÈåJë3îgïpé�æ3öVòªå�ð\è©çJêo÷ªè�ë�êªë�êpí òÈåJë�æ�ê>åNæLó�îgåJí æ3öVòªå8öVå�æ�çgèjå`îgï�ðeè�ñ�òªóBñ�è©í�è�öV÷ªè©ñ�ë©ÿ
�\OLH�?YFúA2iYRLUa=7ãB=@C¤H�X�=$d/h¤X�=LHY=�ãS=$d�MPU H�?WDqiBI ãB=$d�d�U I
Ua=@C
ä�å8æ3çJöVë�ë�è�í�æ3öVòªå êªå�öVå�ó�òÈñ3ïõê>ô�ö[åNæ3ñ�ò�ì�îJí æ3öVòªå8æ3òpæ�çgè�êªîJì�öVòõégñ3òªæ3ò�í òÈô'@�ö�æ�ç�ðgîJë�í òªôVôVöVë3ö[òÈå8öVë
ýªöV÷ªè©å�ÿS0Lçgè/ê>îJìgö[ò í òÈåNæ3ñ�òªô¤égñ�ò>æ3ò�í�òªô¤öVëjê�ðgî\ë@égñ3òªæ3ò�í òÈô%þSê>ôVôqï"è�ë3ë�ê>ýÈè©ë@ê>ñ�è"ñ3è�í è�öV÷ªè�ì�ð`ù
ê>ôVô�í òÈïpé\òÈågè�åNæ�ëLòÈåúæ�çgèjðgîJë©ÿ¤ä�ó¤êpí�òªïpé\òÈågè�åNæ�ñ�è©í è©ö[÷Èè©ëLê"ïpè©ë�ë3êªýªè$ågò>æ�êªìJì�ñ3è�ë3ë3è©ì/æ3òpö[æ©þ
æ3çJèjï"è�ë3ë�ê>ýÈè�öfë H�îJë�æ�öVýªågòÈñ3è�ì
ÿg&�çgöVô[öVéJë�êªô[ôVò7@�ëYîgé�æ3ò ��F"í òÈïpé\òÈågè�åNæ�ë©ÿ
( è©ë�ë3êªýªè�ë�ê>ñ�è@æ3ñ|ê>åJë3ïpö�æ3æ3è�ì îJë3ö[ågýB(�ê>åJí|çJè©ë�æ3è�ñ�è�åJí�ò�ì�ö[åJýJÿ�0LöVï"è�öVë�ì�öV÷Nöfì�è�ì ö[åNæ�òúðgö[æ�û

ë3ô[òªæ�ëBò>óJè�GNîJê>ôNô[è©ågý>æ�ç�þªê�ðgö[æ #��	%�öfëSæ3ñ|ê>åJë3ïpö�æ3æ3è�ì�ð`ù�ê>å�îgé�û�ýªòÈö[ågý�è©ì�ýÈè2çJêªô�ó @Lêoùjê�ðJö�æ3û�ë3ô[òªæ©þ
ê�ðgö�æ #BF�%/ð`ù�ê�ì�ò7@�å�û�ýªòªöVågý/è�ì�ýªè�çJê>ô[ó @Lêoù8ê�ðgö[æ�û�ë�ôVò>æ�ÿjä�ó)æ�çgè"ë�ê>ïpè"ðgö[æ@öfë�æ3ñ|ê>åJë3ïpö�æ3æ3è�ì
æH@�öfí è/öVå(ê8ñ3ò7@ æ3çJè/÷ªòÈô�æ|ê>ýªèpï�îJë�æ�ò>ó�í òÈîgñ�ë3èõí|çJê>åJýªè/ê*æjæ�çgèúè©åJì ò>óYæ3çJèõøJñ|ë�æ�ðJö�æ3û�ë3ô[òªæ©ÿ
Z òªæ3è�æ�çJê*æYòªågôVùpê�ë�öVågýÈô[è�@�öVñ�è�öVë2îJë3è©ì"æ3ò�í òªåJågè©í æ�æ3çgè$í òÈï"éeòªåJè�åNæ�ë©þªågò�è�?`æ3ñ|ê�í ôVò�í43�@�öVñ3è
öfëLågè�è�ì�è©ì
ÿ 0LçgöVëLöfë�òÈågè@ò>ó�æ�çgèjégñ�òªéeè�ñ3æ3öVè©ëYæ�çJê*æ�ïõê�3Èè©ëYö[æ�êpîJë�è�ó�îgô�égñ�ò>æ�ò�í òªô�ÿ
0Lçgè�égñ�ò>æ�ò�í òªôSçJêªë�æ3ò�í òÈé\èC@�ö�æ�çüë3òªïpè�égñ�òªðgôVè�ïõë	� @kj D�0LçJè�ë3è�åJì�è©ñ$êªåJì8æ�çgè�ñ�è©í�è�öV÷ªè©ñ

ï�î\ë�æ)êªýªñ�è�èYòªå"æ3çgè�ðeè�ýÈö[åJågö[åJýjò>óJæ�çgèLøJñ|ë�æ�ðJö�æ3û�ë3ô[òªæ©þ @���DSæ�çgè�ô[è©ågý>æ�çpò>óeæ3çgè�ïpè©ë�ë�ê>ýªèYöfëqågò>æ
3`ågò7@�åpö[å/êÈì�÷*ê>åJí�è�ð`ù�æ3çJè�ñ3è�í è©ö[÷Èè�ñ�þ�@�� D¤æ3çgè�ìgò7@�å�û�ýÈòªöVågý$è©ì�ýÈè©ë�êªñ3è�ågòªæ)ì�è æ�è©í æ3è©ìpð`ù�æ3çgè
ñ�è©í è©ö[÷Èè�ñ�ÿ 0Sòõñ3è�ë�òÈô[÷Èè$æ3çgè�ë�è�éJñ3òÈðgô[è©ïõëLæ3çgè�ó�òªôVô[ò7@�öVågýpöfë�ñ�è�GNîgöVñ3è�ì �)( è�ë3ë�ê>ýÈè©ëLï�î\ë�æ�ë�æ�êªñ�æ
@�ö[æ3ç�êõðgö[æ #��	%õê>å\ì�ïpè�ë3ë�ê>ýÈè©ëLï�î\ë�æ�è©åJì @�ö[æ3ç:êõì�ò7@�ågû�ýÈòªöVågýpè©ì�ýÈèªÿc0LçgöVë�è�åJë3îgñ�è©ëLæ�çJê*æ
æ3çJè/÷ªòÈô�æ|ê>ýªèõòÈå-æ3çgèB@�ö[ñ�èõöVë�ô[ò7@ ðeè æH@Yè�è�ålïpè�ë3ë�ê>ýÈè©ë©ÿ �gîJñ�æ�çgè�ñ�ïpòªñ�èpæ3çgè�ë�è©åJì�è�ñ|ëjï�îJë�æ
ñ�è©ë3é\è�í�æ�ê�ë3ò>û�í�ê>ôVôVè©ì #3ñ�êÈì�ö[ò�ë�öVô[è©åJí è %�ðeè æH@Yè�è©å/æ3çJè$è©åJì/òªóSê�ïpè�ë3ë�ê>ýÈè�ê>å\ìõæ3çJè�ðeè�ýÈö[ågåJö[ågý
ò>ó�æ�çgèúåJè�?`æ�òÈågèªÿ 0LçJèúñ|êªì�öVò�ë�öVôVè�åJí�èúïõê>ñI3�ë@æ3çgè�è�åJì(ò>ó�ê�ïpè�ë3ë�ê>ýÈè/ê>åJì-æ�çgè�ñ�è©í�è�öV÷ªè©ñ
3`ågò7@�ëYæ3ç\ê*æ�æ�çgè�ågè ?Næ�îJé�û�ýÈòªöVågýpè©ì�ýÈèjöVë�æ3çgèjø\ñ�ë�æ�è©ì�ýÈèjò>óqêpågèf@!ïpè©ë�ë3êªýªèÈÿ�ä�æ�öVë�ê>ôVï"òNë�æ
éeòÈë�ë�öVðgôVè�ê>å\ìlì�è©ë3ö[ñ|ê>ðJô[èõæ�òüì�è�í ò�ì�èúê (�ê>å\í|çgè©ë�æ3è©ñ�è�å\í ò�ì�è©ì ïpè�ë3ë�ê>ýÈè/ð`ùüòÈågô[ù ôVò`ò�3`ö[åJý
æ3ò�æ�çgèõîgé�û�ýªòÈö[ågý�è©ìgýªè©ë @�égñ3òÈðgôVè�ï�� D$òÈågôVù æ3çgèpôfêªë�æ���è�ñ�ò8ðgö[æ@òªóLê�ïpè©ë�ë3êªýªèpí�êªåüågòªæjð\è
ì�è�æ3è©í æ3è�ì @�í�òªåJë3öfì�è�ñ�ï"è�ë3ë�ê>ýÈè©ë #���F�%õê>åJì #��	%#D�ÿa0Sòúñ�è©ë3òªôV÷ªè@æ�çgöVë©þQö�æ@öfë�ñ�è�GNîgöVñ3è�ì�æ3çJê>æ$êªô[ô
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ïpè©ë�ë3êªýªè�ëYêªñ3è@òªóSò�ìgì�ô[è©ågý>æ�ç�ÿ
ä�æ�öVë�éeòÈë�ë3ö[ðgôVè$æ3çJê>æ�æH@2òpòÈñYïpòÈñ3èjí òÈïpé\òÈågè�åNæ�ë�ë�æ�êªñ�æLæ�ñ�êªåJë�ïpö[æ�æ�ö[ågý/ê>æLæ3çgè�ë�ê>ïpè$æ3öVïpèªÿ

0Lçgè�ð\è©çJêo÷`ö[òÈñ�ò>óQæ3çJè�è�ôVè©í æ3ñ�öVí�í öVñ�í�îgö[æ)öVëYë3îJí|çpæ3çJê>æ)æ�çgè�÷Èòªô[æ�ê>ýÈè�òªåpæ�çgèa@�öVñ3èa@�ö[ôVô\ðeè�çJö[ýÈç
êªë$ôVòªågý8êªë�òªåJè�òªó)æ3çJèpë3è�å\ì�è�ñ|ë�éJîgô[ôfë@ö[æ@çJö[ýÈç�ÿ�ä�å-ò>æ3çJè�ñP@2òÈñ�ìJë��a0LçJè:@�öVñ�è�öVïpégô[è©ïpè�åNæ�ë
æ3çJè ��� û%ó�îgå\í�æ3öVòªå�ÿa0Lçgöfë�ïõê�3Èè©ë�ö[æ�éeòÈë�ë3ö[ðgôVèjó�òÈñ�ê/ë3è�åJìgè�ñ�æ�òúågòªæ3öfí èjæ�çJê*æ@ë�òÈïpè�òªåJè�è�ôfë�è�öVë
ê>ôfë3òúæ�ñ�êªåJë�ïpö[æ�æ�ö[ågý\ÿ�ä�óYæ3çJè:@�öVñ�è"öfë$çgöVýªç+@�çgö[ôVèõö[æ@öfë$æ3ñ|ê>å\ë�ïpö[æ�æ3öVågý ê�ô[ò7@jþ�ê8ë3è�åJìgè�ñjí�êªå
ì�è�æ3è©í æ�êúðJîJë�í òÈô[ôVöfë�öVòªå�ÿ:0Lçgöfëjí òªôVôVöVë3ö[òÈå-ìgè æ3è�í�æ�ö[òÈåüçJêªégéeè�åJëjê>æjí�è�ñ3æ�êªö[å-é\òÈö[åNæ|ë@ö[åüæ3öVïpè��
�ÈîJë�æ�ð\è�ó�òªñ�è/è©êÈí|çlîgé�û�ýªòªöVågý8æ�ñ�êªåJë�ö[æ3öVòªå�þ¤êªåJìlê*æ�òªågèúêªåJì æ�çgñ3è©è GNîJê>ñ3æ3è©ñ�ë�ò>ó�ê ðgö[æ�û�ë�ôVò>æ
ê*óuæ�è�ñ�êpì�ò7@�å�ýªòÈö[ågýpè�ì�ýªèA@�ö[ó¤ö�æ�öfë�ë�æ3öVô[ôQæ�ñ�êªåJë�ïpö[æ�æ�ö[ågý/ê"ôVò7@ D�ÿ1DWçgè©å8êõë3è�å\ì�è�ñ�ì�è�æ3è�í�æ�ë�ê
í òÈô[ôVöfë�öVòªå�ö�æ�@�öVôVô�ë�æ�òªé�æ3ñ|ê>åJë3ïpö�æ3æ3öVågýõê>åJì @�öVô[ô�æ3ñ�ùõæ3òpñ�è æ3ñ|ê>å\ë�ïpö[æLö[æ�ë�ï"è�ë3ë�ê>ýÈè�ôfê*æ�è�ñ�ÿ
ä�ó$æH@Yò(ïpè©ë�ë�ê>ýªè�ëõê>ñ�è8æ3ñ|ê>åJë3ïpö�æ3æ3è�ìWê*æ/æ�çgèüë�ê>ïpè8æ3öVïpèüêªåJìPòªågè öfëúê(égñ3è�ø�? òªó@æ3çgè

ò>æ�çgè�ñ�þ`æ3çJè$ñ�è©í�è�öV÷ªè©ñ @�öVô[ô
åJò>æ�ågò>æ�öVí�è$æ3çgè@égñ�è ø�?�ï"è�ë3ë�ê>ýÈèªÿ10�ò"è�å\ë�îgñ�èjí òÈô[ôVöVë3öVòªå�ìgè æ3è�í�æ�ö[òÈå
ö[æ�öVëjåJò>æ�ê>ôVô[ò7@Yè©ì�æ3çJê>æ�ê8ïpè©ë�ë3êªýªè"öVëjê8égñ�è ø�?:ò>óLê>ågòªæ3çgè©ñjï"è�ë3ë�ê>ýÈè�öVå-æ3ñ|ê>åJë3ö[æ©ÿõä�åüæ3çgè
&�çJö[ôVö[é\ë¤è�å`÷`ö[ñ�òªågïpè©åÈæ¤æ�çgöVë�ñ3è�ë�æ�ñ3öfí�æ�ö[òÈå�öfëqïpè æ�ð`ù�è�ï�ð\è�ìgì�öVågý$æ3çgè�ë3òªîJñ�í�èLêÈìgì�ñ�è©ë�ëBö[åpè©êÈí|ç
ïpè©ë�ë3êªýªè @�êªåJì8êªë�ë�öVýªågöVågý"è©êÈí|ç�í�òªïpé\òÈågè�åNæ�ê"îgågö GNîgè�ë�òÈîgñ|í è@êªìgì�ñ�è©ë�ë4D�ÿ
ä�å �SöVýªîJñ3è ./êªå è�?gê>ïpégôVèjöfë�ì�è©égöVí æ3è�ì
ÿ�4�ë�ë�îJï"è�æH@2ò/ë3è�åJìgè�ñ|ë�þ\åJê>ïpè©ì 4 ê>åJì ,$þgæ�çJê*æ

ë�æ�ê>ñ3æõæ3ñ|ê>å\ë�ïpö[æ�æ3öVågý ê>æúè�?gêÈí�æ3ôVù(æ�çgè:ë�ê>ïpè8æ3öVïpèªÿ1,Yè©í©ê>îJë3è�æH@2ò ô[öVågè©ë/òªåPæ3òÈéWò>ójè©êÈí|ç
ò>æ�çgè�ñ�êªñ3è$çJê>ñ|ìúæ3òõì�öfë�æ�ö[ågýÈîgöfë�ç�ó�ñ3òÈï�òªåJè�ôVö[åJèªþgöVåúæ�çgè@égöfí�æ3îJñ3è$æ3çJè�ù�êªñ3è@ë3çgö�óuæ�è©ì�ë�ôVöVýªçNæ3ôVùªÿ
0Lçgè�ë3è�å\ì�è�ñ�4 @�ì�è©égöfí�æ3è�ì @�ö[æ3ç æ�çgöVí43�ôVö[ågè�ëID�ë�æ|ê>ñ3æ�ëLæ�ñ�êªåJë3ï"ö[æ�æ�ö[åJý #f���ªÿVÿ[ÿ % êªåJì ë�è©åJì�è©ñ&,
@�ìgè�égöfí�æ�è©ì�@�ö[æ3çõæ�çgöVå/ô[öVågè�ëID�#f��F	�ªÿVÿ[ÿ %gÿ"4Yæ�æ3çJè�è�å\ìõò>óQæ3çJè�øJñ|ë�æ2ðgö�æ3û�ë3ôVò>æYë3è�å\ì�è�ñ)4�í|çJê>åJýªè©ë
ó�ñ�òªï çgöVýªç æ�òúôVò7@ ÷ªòªô[æ�êªýªèÈþgæ3ò�égñ�è�éJêªñ3èjó�òÈñ�æ�çgè"ågè�?`æ�îJé�û�ýÈòªöVågý/è�ì�ýªèÈÿ*,Yî�æ$òªågè:GÈî\ê>ñ3æ3è�ñ
ê*óuæ�è�ñSæ3çgöfë¤ì�ò7@�å�ö[æ¤ìgè æ3è�í�æ|ëBê�í òÈô[ôVöVë3öVòªå�ê>å\ì�ë�æ3òªé\ë�æ�ñ�êªåJë�ïpö[æ�æ�ö[ågý\ÿ"$`è©åJì�è©ñ ,lì�öfì�åJò>æSåJò>æ3öfí è
æ3çJè�ò>æ�çgè�ñ)ë3è�å\ì�è�ñ)êªåJìõí òÈåNæ3öVåNîJè©ë¤æ�ñ�êªåJë�ïpö[æ�æ�ö[ågý\ÿ Z ò>æ�è�æ3çJê>æ�æ3çJè�ñ3è�í è©ö[÷Èè�ñg@�öVô[ôeì�è©í�ò`ìgèLæ3çgè
ïpè©ë�ë3êªýªè$ò>óBæ3çgè�ë3è�å\ì�è�ñ ,Eí�òªñ�ñ3è�í�æ�ô[ùÈÿ
0Lçgèjégñ�ò>æ3ò�í�òªô
çJêÈëLæ3ò/í�òªéeè�@�ö�æ�ç òªågè@ïpòªñ�è@æ3çgöVågý �qæ3öVïpö[ågýúîgåJí è©ñ�æ|ê>öVåNæ�ùªÿL,Yè©í©ê>îJë3è$æ3çgè

égñ�ò>æ�ò`í�òªôQöfëLö[ïpégôVè�ïpè�åNæ�è©ì�òªå8ê�éJñ3ò�í è�ë3ë3òªñ2æ3ç\ê*æ�ê>ôfë�ò"çJêÈë)æ�òpè�?�è©í�î�æ3èjê"å`îgï�ðeè�ñLò>óBò>æ�çgè�ñ
æ3öVïpè�í�ñ3ö[æ3öfí�êªô�æ�êÈë$3�ë©þqê GNîgö�æ�èúôfê>ñ�ýªèpæ�ö[ïpöVågý:îgå\í è�ñ3æ�êªö[åNæ�ù-öVë"ê>ôVôVò7@2è�ì
ÿ 4�ðgö[æ�û�ë�ôVò>æ"öVë�"�"�"
ïpöVí�ñ3òNë�è�í òÈåJìgë©þ`ë3ò�æ3çgè@öfì�è©êªôQæ3öVï"èjðeè æH@Yè�è©åúæH@Yò"è©ì�ýÈè©ëLöfë "�"�"�òªñ .�.!.�ïpöfí ñ�òÈë3è©í�òªåJìgë©ÿ Y å
æ3çJè�ýªè©ågè�ñ|ê*æ�ö[òÈå ò>ó�è�ì�ýªè�ë�êpæ�ö[ïpöVågýúîgå\í è�ñ3æ�êªö[åNæ�ù�ò>ó / 6�� öfë�êªô[ôVò7@Yè©ì
ÿa0Lç\ê*æ�öfë�þQðeè æH@Yè�è©å
"�.!.lê>åJì �!_!`:ó�òªñ/òÈågè ðgö[æ�û�ë�ôVò>æ�ê>åJì.ðeè æH@Yè�è�å . `�`-ê>å\ì .!>�>üó�òÈñ/çJê>ô[ó�ê ðgö[æ�û�ë�ôVò>æ�ÿ 0Lçgè
í òÈô[ôVöfë�öVòªå(ì�è�æ3è�í�æ3öVòªå H�î\ë�æ"ð\è�ó�òªñ�èúê>ålîgégû�ýÈòªöVågý è©ì�ýÈèúê>å\ì æ3çgè�êªí�æ�îJê>ô2ýªè©ågè�ñ|ê*æ�ö[òÈå-òªóLæ3çgè
ë�ê>ïpè�îgé�û�ýªòÈö[åJýõè©ì�ýÈè�ë�çJòªîgôfì8ð\è"ë�è©éJê>ñ|ê*æ�è©ì8ð`ù8ê*æ�ïpòÈë�æ*`�FõïpöVí�ñ3òNë�è�í òªå\ìgë�ÿk0Lçgè�æ3öVïpö[ågý
îgåJí�è�ñ3æ�êªö[åNæ�ù�òÈå�æ�çgè�í�òªôVô[öfë�öVòªåpì�è�æ3è©í æ3öVòªåõê>éJé\è�ê>ñ�ö[ågýjê>æqæ3çgèLøJñ|ë�æ)ê>åJì�æ3çJö[ñ|ì�GNîJê>ñ3æ3è©ñ�ë¤ê*óuæ�è�ñ
ê�ì�ò7@�ågû�ýÈòªöVågýjè©ì�ýÈè�öfë / `!`$ï"öfí ñ�òÈë3è©í�òªåJìJë�ÿ"4�ôfë�òjæ�çgè�ñ�è©í�è�öV÷ªè©ñ�çJêªëYê@æ�ö[ïpöVågý�îgå\í è�ñ3æ�êªö[åNæ�ù
ò>ó / 6��úÿ 0�ò(í�òªïpégôVè æ3è8æ�çgè æ�ö[ïpöVågý(öVå�ó�òªñ�ïõê*æ3öVòªå�þ)æ�çgè:ì�öfë�æ|ê>åJí�è ð\è�æH@2è©è�åPæ�çgè è�åJìPòªó
òªåJè�ïpè©ë�ë3êªýªè�ê>å\ì�æ3çgè�ðeè�ýÈö[åJågö[åJý/ò>ó¤æ3çJè�ågè ?Næ�ï�îJë�æ�ðeè�ê*æ�ô[è�êªë�æ4"�F!F�F"ïpöVí�ñ3òNë�è�í òªå\ìgë @ "
ïpö[ôVôVöVë3è©í�òªåJìgë4D�ÿ
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Add0

Add1

OUT

(Ax,Ad,Anext)

SenderA

(Bx,Bd,Bnext)

SenderB

Bhead0

Bhead1

Bempty

Ahead0

Ahead1

Aempty

(Volt,w)

(Volt,w)

UP,DOWN

UP,DOWN

VUP,(w)

(odd)

(r,l)

AINc,expect0,expect1,CAcoll,(as)

Wire Receiver

Check

Acoll

Bcoll

(ok)

(Bod,Blb,bs)

MessageB

(od,lb)

MessageA

MJxa¥o¡o®�¡E�ewoxa�axaz�y��S�o�oxa�|���Q��t v�~%���N�\~��|v%�©�����N��x v%wPIQ�oyB�Q���a�axay�xa��tN¡

�JOYA!ZÈ=@X¤b�A�d�bp=jR�FQdp=$Z/H�?YF:hBX�=LHL=�ãB=$d
0Sò.êªåJê>ôVù�ë�è æ�çgè ð\è©çJêo÷`ö[òÈñúòªó�æ3çgè-égñ�ò>æ�ò`í�òªô�@2è-ïpò�ì�è�ô$æ3çJè-ë3ù�ë�æ�è�ï êªë�ê(åJè æH@YòªñI3.òªó
ë3è�÷ªè©åEæ�ö[ïpè©ì!ê>îgæ3òªïõê>æ�êgÿ 0LçJèüågè�æH@2òÈñB3Wí�òªåJë3öVë�æ�ë�ò>ó�æH@2ò éJê>ñ3æ�ë	� ê N4P�2B6;S�:�2 8�êªåJì ê
8�6 X 8�S�W�G 6�W
%�S 2IP'W�QA6 W�8�ÿ 0Lçgèüí�òªñ�è:éJêªñ�æ�ï"ò�ì�è©ôVë�æ�çgè-í�òªïpéeòªågè©åÈæ|ë�ò>ójæ3çJèüégñ�ò>æ�ò�í òªô�æ3ò
ðeè ö[ïpégôVè�ïpè�åNæ�è©ì �:æH@2òlë3è�åJì�è©ñ�ë©þ2ê>@�öVñ�è8êªåJìPê ñ3è�í è©ö[÷Èè�ñ�ÿ 0LçJè8æ3è©ë�æ3öVågýlè©åN÷`öVñ3òÈågïpè�åNæ©þ
í òÈåJë3öVë�æ3öVågýpò>ó¤æH@Yò"ïpè�ë3ë�ê>ýÈè$ýÈè�ågè©ñ�ê>æ3òÈñ�ëK@�òÈågè@ó�òªñ�è�êªí|ç ë3è�åJì�è©ñ4DLêªåJì8ê>å8òªîgæ3égî�æ$í|çgè©í43Èè�ñ�þ
öfëqîJë3è©ì�æ3òjïpò�ì�è�ô\êªë�ë�îgïpé�æ�ö[òÈåJë�êªð\òÈî�æqæ3çgè�è©å`÷NöVñ�òªågïpè�åNæqò>óeæ3çJè�égñ�ò>æ3ò�í�òªô�ê>åJì�ó�òÈñqæ3è�ë�æ�ö[ågý
æ3çJè"ðeè�ç\êo÷NöVòªñ@òªó�æ3çgè/í�òªñ�è�éJêªñ�æ�ÿ �BöVýªîgñ�è�6úë3çgò7@�ë@ê 8\ò7@Lû�ýÈñ�êªégç�ò>ó2æ3çgèpågè�æH@2òÈñB3 @�çgè©ñ3è
ågò�ì�è�ëjñ3è©égñ�è©ë3è�åNæ�æ�ö[ïpè�ì-êªî�æ3òÈïõê*æ�ê8êªåJì-è©ì�ýÈè©ë@ñ�è�égñ�è©ë3è�åNæjë�ù`åJí|çgñ�òªåJöVë�ê*æ�ö[òÈåüí|çJêªågågè�ôfë@òªñ
ë3çJê>ñ�è©ì�÷*ê>ñ�öVêªðgô[è�ë�þNæ�çgèjôVê>æ�æ�è�ñ�è�å\í ôVòÈë3è©ìB@�ö�æ�çgö[å8éJêªñ3è©åNæ3çgè�ë�è�ë�ÿ
0Lçgè/ýªè©ågè�ñ|ê>ôqöfì�è�ê8ò>óLæ3çgèúï"ò�ì�è©ô�öfë�êªëjó�òªôVô[ò7@�ë©ÿB0LçgèpæH@Yò�ê>îgæ3òªïõê>æ�ê b�, "	" k���,©A ê>å\ì

b�, "	" k���,ÈD ê>ñ�è�ìgè©ë3ö[ýÈågè©ì æ3ò ågòÈå�û�ìgè æ3è©ñ3ïpöVågöfë�æ�öVí©ê>ôVô[ùlýÈè�ågè©ñ�ê>æ3è�é\òNë3ë3ö[ðJô[è�÷*ê>ôVöVì.ïpè©ë�ë3êªýªè�ë
ó�òªñ�æ3çJèüðeò>æ�ç!ë3è�åJìgè�ñ|ë @%êªë�ì�è©ë�í ñ�ö[ðeè©ìEö[å7ë�è�í�æ�ö[òÈå .#D þ�öVå�êªìJì�ö�æ�ö[òÈå b�, "P" k���,©A ö[å�ó�òÈñ3ïõë
æ3çJè ã���, 5���û�êªî�æ3òÈïpê>æ3òÈå:òªå:æ3çgèõðJö�æ|ë@ö�æ�ýÈè�ågè©ñ�ê>æ3è©ì�ó�òªñ I3,ªmon�,<�fA ÿ�0Lçgèõë�è©åJì�è�ñ|ë�æ3ñ|ê>åJë3ïpö�æ
æ3çJè/ïpè©ë�ë3êªýªè©ë�÷Nöfê�æ3çJèE@�ö[ñ�èõæ�ò8æ3çgè�ñ3è�í è�öV÷ªè©ñ©ÿBDüèúçJêo÷ªè/í|çgòNë�è©å-æ3ò�ïpò�ì�è�ô)æ3çgè @�ö[ñ�èúêªë
ê>åWêªî�æ3òÈïpê>æ3òÈå æ�ò(ë�è©éJê>ñ|ê*æ�è8ö�æ|ë/ðeè�çJêo÷`öVòªîgñpó�ñ�òªï�æ3çgè æH@Yò(ë3è�åJì�è©ñ�ëõêªåJì.æ3çJè�ñ3è�í è©ö[÷Èè�ñ�ÿ
0Lçgè8ñ�è©í è©ö[÷Èè�ñõí òÈïpï�îgågöfí�ê>æ3è�ë�æ�çgè ðgö[æ�ëõö[æ/ì�è©í�ò�ì�è©ì æ3ò-æ�çgè�í|çgè©í43Èè�ñ�ÿ 0Lç`îJë"æ�çgè ã$��, 5<�
ê>îgæ3òªïõê>æ3òªåpöfë�ê>ðJô[èLæ�ò�í òªïpéJêªñ3èLæ�çgè�ðgö[æ�ë)ýªè�åJè�ñ|ê*æ3è�ì"ðNù b*, "	" k���,�A ê>åJì�æ�çgè�ðgö[æ�ë)ñ3è�í è�öV÷ªè�ì
ð`ù X/, 5 , ! ��,<� ÿqä�óSæ�çgöVë�ïpê>æ�í|çgè�ëYæ3çgèjéJñ3òªæ3ò�í òÈôeöfë�í�òªñ�ñ3è�í�æ©ÿ
0Lçgè�ë3è�åJì�è©ñ�ë)4 ê>å\ìA, êªñ3èÈþªïpò�ì�îgôVò�ñ3è©åJê>ïpöVågý @�êªô[ô�4�� ë�öVå/öfì�è�åNæ3ö[øJè©ñ�ë�æ3òE, � ëID þÈè ?�êÈí�æ�ô[ù

æ3çJè@ë�ê>ïpèÈÿ ,Yè©í©ê>îJë3è�òªó�æ�çgè$ë3ù`ïpï"è�æ3ñ�ùªþ`ö[æLöfëYè�ågòÈîgýªç/æ3òpí|çgè©í43pæ�çJê*æYæ3çgè$ïpè©ë�ë3êªýªè�ë�æ�ñ�êªåJë�û
ïpö�æ3æ3è�ìüð`ù�ë3è�åJìgè�ñ 4 ê>ñ�è�ñ�è©í�è�öV÷ªè�ì�í òÈñ3ñ�è©í æ3ôVùªÿ�ä�ó�ê�ë�í è©åJê>ñ�öVòúè�?�ö[æ�ë@öVå @�çJöVí|ç êúïpè�ë3ë�ê>ýÈè
ò>ó¤ë�è©åJì�è©ñ ,EöVëLñ�è©í�è�öV÷ªè©ìúö[å\í òªñ�ñ�è©í�æ�ô[ùÈþNæ3çgèjë�ê>ïpè$ë�í è©åJê>ñ�öVò @�ïpò�ì�îgôVòõñ�è�åJêªï"öVågý D�è ?`öfë�æ�ë2ó�òªñ
ë3è�åJì�è©ñk4�ÿ DüèP@�öVô[ô
éJñ3ò�í è©è©ì�@�ö[æ3ç8ê"ë�çgòÈñ�æLì�è©ë�í ñ�öVé�æ3öVòªå�ò>ó�è�êªí|ç�êªî�æ3òÈïõê*æ3òÈå�ÿ10Lçgèjì�è øJåJö�û
æ3öVòªåpòªóJæ3çJè©ë3è�îJë�è�ëqê$åNîJï�ðeè�ñqò>óQí òÈåJë�æ|ê>åNæ�ëBæ�çJê*æ)êªñ3èLì�è�í ôfê>ñ�è©ì�ö[å�0Bê>ðgôVèP�YöVå�4�égéeè�å\ì�ö�? "gÿ
�/0�6�� 6 W U!6 24X 9 I3,>m*n�,��VA öfë�ìgè�égöfí�æ�è©ì öVå �Bö[ýÈîgñ�èE��FJÿ�ä�æ�æ�ê�3ªè�ë�öVågégî�æ@êªí�æ�ö[òÈåJë A ��,©k*n�� � þ

A ��,©k*n â � ê>åJì A�,�(�)�� � � ÿ10LçgèLòªî�æ�égî�æ�êªí æ3öVòªåJë i)h 8 ê>åJì R)=�MPC 8 @�ö[ôVô�ð\èYæ�çgèk(�ê>åJí|çJè©ë�æ3è�ñè�å\í ò�ì�öVågý�òªó)æ�çgè�ïpè�ë3ë�ê>ýÈèªÿ�0Lçgèpí ôVò�í43 A ' öVë@î\ë�è�ì æ3ò�ïpè©êÈë�îgñ�è�æ3çgè"æ3öVïpèpð\è�æH@2è©è�å i2h 8ê>å\ì R)=qMWC 8 êªí æ3öVòªåJë©ÿ 0LçJèõöVì�è�ê ðeè�çgöVåJì-æ3çJèúïpò�ì�è�ô*@uæ�ê�3ªè©åüó�ñ�òªï � F$ê%@�ë�êªåJì [ ò*÷`ö[ågè
������67��D)öVëYæ�çJê*æLæ�çgè�ë�è©åJì�è©ñLí|ç\ê>ågýÈè©ëYô[ò�í©ê*æ3öVòªå�è©êÈí|ç�çJêªô�óBò>ó¤ê�ðJö�æ3û�ë3ô[òªæ©ÿg0LçgèjôVò�í�ê*æ�ö[òÈåJë ?qI
@ @�öVñ�è2öfë ? öVýªç�ö[å I è©í�òªåJì�çJê>ô[ó\òªógæ3çgèYðgö[æ�û�ë�ôVò>æ D�êªåJì ?YZ @ ? öVýªç�öVå Z ö[ñ|ë�æBçJêªô�ó\ò>ógæ�çgèLðgö�æ3û�ë3ôVò>æ4D



� � � ������� 	�
�
�
���������� ��
������������ 
�	�
�������
�� ��� �����%
�������������
�
�
�����"!�B	�	�����
�
�
��K�'� (*) �

ñ�è ó�è�ñLæ�ò"æ3çgöfë�öfì�è©êJÿ��+?`æ3ñ|ê�ôVò�í�ê>æ3öVòªåJë�êªñ3è$ågè�è�ì�è©ì�ðeè©í©ê>îJë3è@ò>óBæ3çgè�í�òªôVô[öfë�öVòªå8ì�è�æ3è©í æ3öVòªå�ÿ
0Lçgè í ôVò`í43 A�n öfë"îJë3è©ì æ3ò ïpè©êªë3îgñ�è/æ�çgè�æ3öVï"è è©ôVêªéJë3è©ì(ðeè æH@Yè�è©å(æ�çgè ì�è æ�è©í�æ�ö[òÈå-H�î\ë�æ

ðeè ó�òªñ�è i)h 8 êÈí�æ3öVòªåõêªåJì"æ3çgè�í òªñ�ñ�è©ë3é\òÈåJì�öVågý i2h 8 êªí�æ�ö[òÈå�ÿ10Lçgè�ë3ù`ë�æ3è©ï öfë�öVåpæ3çgè�ô[ò�í�ê>æ3öVòªåJë
k�� ��� � " � ê>åJì k<� �4+ k " � @�çJè�å/æ�çgè@ågè�?`æYæ3çgöVågý�æ3òpì�ò"öVë2æ3çJè$í�òªôVô[öfë�öVòªå/æ3è©ë�æ�ê*æLòªågè$òªñ2æ3çgñ�è�è
GNîJê>ñ3æ3è©ñ�ëLòªó¤êpðJö�æ3û�ë3ô[òªæ©ÿmDWçJè�å T$� + � öfë�ýÈñ3è�ê*æ3è©ñLæ3çJêªå ��è�ñ�òJþgê>æ�æ3çJê>æ�ïpòªïpè�åNæ�þ�æ3çgè�ë3è�å\ì�è�ñ
ì�è�æ3è©í æ�ëLê�í�òªôVô[öfë3ö[òÈå�þ�ë�æ�òªéJë)æ3ñ|ê>åJë3ïpö�æ3æ3öVågý�êªåJì/ñ�è æ�îgñ�åJë�æ�ò�æ�çgè ! n�+ , ô[ò�í�ê>æ3öVòªå�ÿ10Lçgè@í ôVò�í43��
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startstartstartstartstartstartstartstartstartstartstartstartstartstartstartstartstart

normalnormalnormalnormalnormalnormalnormalnormalnormalnormalnormalnormalnormalnormalnormalnormalnormal

errorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerror

OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?
as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0

Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?
as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0

Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?
as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0as==0

AINc?AINc?AINc?AINc?AINc?AINc?AINc?AINc?AINc?AINc?AINc?AINc?AINc?AINc?AINc?AINc?AINc?
r:=1r:=1r:=1r:=1r:=1r:=1r:=1r:=1r:=1r:=1r:=1r:=1r:=1r:=1r:=1r:=1r:=1
l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1

Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1Add1?, as==1

Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1Add0?, as==1

OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1OUT?, as==1

CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?

Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?Add1?
l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2l==2, r>=2
l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2l:=1, r:=r-2
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l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1l==1, r==1
l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0l:=0, r:=0

Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?
l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1l==2, r<=1
l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1l:=1

OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?OUT?
l==0l==0l==0l==0l==0l==0l==0l==0l==0l==0l==0l==0l==0l==0l==0l==0l==0

Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?Add0?
l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0l==1 ,r==0
l:=0l:=0l:=0l:=0l:=0l:=0l:=0l:=0l:=0l:=0l:=0l:=0l:=0l:=0l:=0l:=0l:=0

CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?CAcoll?

l==3l==3l==3l==3l==3l==3l==3l==3l==3l==3l==3l==3l==3l==3l==3l==3l==3

AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2AINc?, l>=0, l<=2

OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2OUT?, l>=1,l<=2

Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0Add1?, l==0

Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0Add1?, l==1, r==0

Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1Add1?, l==2, r<=1

Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0Add0?, l==0

Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2Add0?, l==2, r>=2

Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1Add0?, l==1, r==1

expect1?expect1?expect1?expect1?expect1?expect1?expect1?expect1?expect1?expect1?expect1?expect1?expect1?expect1?expect1?expect1?expect1?
r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1r:=2*r+1
l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1

expect0?expect0?expect0?expect0?expect0?expect0?expect0?expect0?expect0?expect0?expect0?expect0?expect0?expect0?expect0?expect0?expect0?
r:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*rr:=2*r
l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1l:=l+1
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c:ac:ac:ac:ac:ac:ac:ac:ac:ac:ac:ac:ac:ac:ac:ac:ac:a

L0L0L0L0L0L0L0L0L0L0L0L0L0L0L0L0L0
(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)(w<=Q7max)
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L1L1L1L1L1L1L1L1L1L1L1L1L1L1L1L1L1
(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)(w<=Q9max)
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errorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerrorerror

c:dc:dc:dc:dc:dc:dc:dc:dc:dc:dc:dc:dc:dc:dc:dc:dc:d
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OUT!OUT!OUT!OUT!OUT!OUT!OUT!OUT!OUT!OUT!OUT!OUT!OUT!OUT!OUT!OUT!OUT!

w>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3minw>=Q3min
w<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5maxw<=Q5max
VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?

w>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7maxw>=Q7min, w<=Q7max
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w>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5minw>=Q5min
w<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7maxw<=Q7max
VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?VUP?
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