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g�Ì�� Óqp ÒXÏeÒP×*�¡£KhYÓ���ß�àY£�Ò
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ÒÔÓ�¾�ºh·�Æx»�¶�Áaºx¾�¶�³B¾(ºh´�¹�¶�Â�¶�³�Ú�ûxÜ�ß
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��À�ÃJºh³3´�½�Ã ��¹kÂ�¹k³�Æxº�è Ý ÎI� ªs���� � â � Ï�� ����� Ó�x� ��ü ÏO×(ÖU¹�Ó

�$¹k·�·���¹kÂ�¹�³�Æhº�è � �� � â�� �
¸ ªs���� � ��� ��ü Ïq×�ÖhÁ>Ó� À�³(·�´�¶�´|½�´�¶�Ù�º�Ò@Î3½a¹�´�¶�À�³^è � � ���� � â � ���¦ Ý�� � ¸ ªs���� � ��� ��ü Ïq×�ÖhÆ�Ó
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Force on the Cart
Pulley Torque

È^¶�È�½�»�º�å>è � »�¹k³(º
ÆxÀ�³3´�»|À�Â�·�½�·�¶�³�È�ºxÎ�½>¹k´�¶�À�³�·�ÏO×�×�¹�ÓWÉ Ïq×�×�ºUÓ¥¹�³�¾�ÏO×�û�Ó�¶�³4´|µ�º�¸aÐ�Ñ�Ò�ß
Ö$��ü � �« ��×]��ø �6æ � Ï|Ï ³óÝ «3Ó ¸ â � ¸ Ó ¨ µ t � �æ � Ý ×]��ü ��� � Þ�ý�üZ� ü �	ª · ��ü �6ª ¸ ��ü ��� � ´�¹�³ < · �D² À < ² ³� � ß�à�µ�ºÂ�À�È3¹k»�¶�´|µ�Ã4¶�ÆF³�À�»�Ã�ÀkÅG´|µ�º ·|´�¹�Á�¶�Â�¶�´�¿�Ã�¹k´|»�¶�ÊDá ÅOÀ�»F´�µ�ºRÆh»�¹�³�º�Ã4À3¾�ºhÂ>¹k´ � �'ü�¶�·¥ü]��Û�¹�³�¾�¼�¶�´�µ�´�µ(º
¹k¾(¾�¶�´�¶�À�³ÀkÅ ´|µ�º4¶�³�¾(ºhÊ�É Ö�ÆxÀ�³�·|´�»�¹�¶�³�´�ÏO×�×kºUÓ�¶�´�È�À3ºh·�½�¸B´|ÀËü]��ý�×�ø�Þ�åaßJà�µ�¶�·�¶�·�Â�ºh·�·�´�µa¹�³BÃ�¹kÊ�Ï å�¥!¦ Ñ ý ��å�¥;¦ ¨ Ó4ÏÕ·�ºhººhÎ3½a¹�´�¶�À�³*Ïq×�ü�Ó|ÓF¹k³(¾�´�µ�ºRÆhÀ�³�·|´�»f¹k¶�³3´
Ïq×�×kº�Ó@¶�·¥¹kÆhÆxºh¸�´�ºx¾Gß�à�µ�º
¹�³�È�Â�º�ÀkÅG¾�ºV�>ºhÆh´�¶�À�³�ÅO»|À�Ã�Ù�ºh»|´�¶�ÆU¹�Â � ¶�·FÆfµ�À�·�ºh³¹k·�´|µ�º�¶�³�¾�ºhÊ�Ö�Ù�¹k»�¶�¹�Á�Â�º�ß
à�µ�º4·|ºU¹k»|Æfµ�ÅOÀ�»
¶�³�¾(ºhÊ ×JÆhÀ�³�·�´|»�¹�¶�³3´|·"»|ºh´�½�»|³�·�´�µ�ºJºhÃ4¸�´�¿$·�ºh´�ß4²�³�À�»�¾�ºh»�´�À$·�ºU¹�»�Æfµ�ÅOÀ�»�¶�³(¾�ºhÊ�û4·|ÆhÂ�ºfÉ

»�À�³�À�ÃJ¶�Æ
ÆxÀ�³�·|´�»�¹�¶�³�´|·UÝ�´|µ�º�»|ºhÃÇ¹�¶�³(¶�³(È4¹kÂ�È�ºhÁ(»�¹k¶�Æ�ºhÎ3½a¹�´�¶�À�³�·�¹�»�º�¾�¶ÍÌ�ºh»�ºx³�´|¶�¹k´�ºx¾�½�·�¶�³�È�¹k½�´|À�ÃÇ¹�´�¶�Æ ¾(¶tÌ�ºh»|ºh³3É
´�¶�¹�´�¶�À�³�À�³�Æhº4¼�¶�´|µB»�ºx·�¸>ºhÆh´4´|ÀË´|¶�Ã4º�ß�à�µ�ºJ¶�³�¾�ºhÊ�É�×*·|ºU¹k»|Æ�µ'¹�Â�È�À�»|¶�´|µ�Ã ¶�·�»�ºfÉ�¹k¸(¸�Â�¶�ºx¾B¹k³�¾�´�µ�º*¹kÂ�È�À�»�¶�´|µ�Ã
»�ºx´�½�»|³�·"´|µ�º4¾(¶tÌ�ºh»|ºh³3´�¶�¹k´|ºh¾�ÅOÀ�»|Ã À�Å ÆhÀ�³�·�´|»�¹�¶�³3´4Ïq×�×êÅWÓhÝ^¶�ß�º�ß�Ý¥Ïq×�û�Ó
¹�·"¹k³�¶�³�¾�ºhÊ�É�×�ÆhÀ�³�·�´|»�¹k¶�³3´�·|½�¶�´�¹kÁ(Â�º�ÅOÀ�»
¶�³�ÆhÂ�½�·|¶�À�³�¶�³B´�µ(ºÇ¸>Ð�Ñ
Ò ·�¿3·�´|ºhÃËß�÷Rºh»�ºôJ Ê_JX� üZ��Þ�Þ�Þ�Þ�ß$à�µ�º�Â�À�È�¹�»�¶�´�µ�ÃJ¶�Æ�³�À�»|Ã�ÀkÅ ´|µ�º�¶�³�¾�ºhÊB×$¸aÐ�Ñ�Ò
·�´f¹kÁ�¶�Â�¶�´�¿*ÃÇ¹�´�»|¶�Ê�ÏÕ½�·�¶�³�È*ºxÎ�½>¹k´�¶�À�³GÏ�Ö�Þ�Ó�ÓR¶�·4ÖÐ� =(ÖUÛ�ü�×4¹�³�¾�´�µ(º4´�ºx³�·�¶�À�³�¶�³�´|µ�º4ÆU¹�Á�Â�º � ¶�·
»|ºh´�½(»�³�ºh¾'¹�·�´�µ�ºÆhÀ�»�»�ºx·�¸>À�³�¾�¶�³�È�¶�³�¾(ºhÊ4×�Ù�¹�»�¶�¹kÁ(Â�º�ßGà�µ�ºRÃÇ¹�´�»�¶�Ê � ÅO»|À�Ã�´�µ(º
·|´�¹�Á�¶�Â�¶�´�¿�¹k³a¹�Â�¿�·|¶�·FÆfµa¹k³�È�ºh·�Ù�ºx»�¿4·|Â�Àk¼�Â�¿�¶�³�´�µ�º
³�ºh¶�È�µ�Á>À�»|µ�À3À3¾�ÀkÅ � �-ü�·|¶�³(Æhº å �öÏqü � ü � ü � ü �%Ý ·|¶�³�Ï � Ó �%Ý ÆxÀ�·�Ï � Ó � ·�¶�³GÏ � Ó � ç ¸þ Ó º »�ºhÃ�¹k¶�³�·F¹kÂ�ÃJÀ�·�´^½�³�Æfµa¹�³�È�ºh¾¾�½�º�´|À�Ù�ºh»|¿Ë·|ÃÇ¹kÂ�Â^Æ�µ>¹k³�È�ºh·�¶�³ �I� ü�Ï�¶�ß>º�ß4¹�³ ¹�Â�ÃJÀ�·|´�Ù�ºh»|´�¶�ÆU¹kÂÔÆU¹kÁ�Â�º�½�³(¾�ºh»�È�À�¶�³�È�À�³(Â�¿�·|ÃÇ¹kÂ�Â^·�¼�¶�³�È�·fÓhß÷ ºx³�Æhº�´|µ�º�Â�À�È�¹�»�¶�´�µ�ÃJ¶�Æ¥³�À�»�ÃØÆfµa¹�³�È�ºx·�À�³�Â�¿�·�Â�¶�È�µ3´|Â�¿�ºhÙ�ºh³*¹�ÅO´|ºh»�´�µ�º�ÆhÀ�³�·�´|»�¹�¶�³3´�ÏO×�û�Ó�µa¹�·¥Á>ºhºh³Ë¹�¸�¸>ºh³�¾�ºh¾
´�À�´�µ(ºÇ¸>Ð�Ñ
Ò8¶�³B¶�´|·"¾�¶ÍÌ�ºh»�ºx³�´|¶�¹k´�ºx¾�ÅOÀ�»|ÃËß�ÐR½�»�¶�³�È�Æfµ�ºhÆ6�BÁ>¹kÆ6��ÝF´�µ(ºÇÀkÙ�ºh»�¹�Â�Â�Â�À�È�¹�»�¶�´�µ�ÃJ¶tÆ�³�À�»|Ã�ÀkÅ�´�µ�º
¹kÆxÆhºh¸�´|ºh¾B¸aÐvÑ
Ò�·|¿3·�´�ºxÃ ¶�·�ÆhÀ�Ã4¸�½�´|ºh¾Ë¹�· Ö�ß�ü�Þ�ø(ÖUø(Ý�¼�µ�¶�ÆfµË¶�·R·�ÃÇ¹�Â�Â�ºx» ´�µ>¹k³*Ã�¹kÊaÏ å�¥;¦ Ñ ý ��å�¥;¦ ¨ ÓR¹k³�¾�¶�·¹kÆxÆhºh¸�´f¹kÁ�Â�º�ß���½�¶�Â�¾�¶�³�È ´|µ�º�¼�µ�À�Â�º�·�¿3·�´|ºhÃ�´�¹B��ºh·¥ÞZ��ý�×H;"Ö�ü < ¸ � é�:�·�ºhÆxÀ�³�¾�·�À�³�¹�ÖUý�üe��÷"f4²�éÔû�×�é@»�À3Æhºx·�·�À�»
ù]° ²:�
×�ÆxÀ�Ã4¸(½�´�ºh»�ß
Ò@Ù�ºx³B´�µ(À�½�È�µ�´�µ�ºJÆhÀ�³�·|´�»f¹k¶�³3´4ÏO×�û�Ó�·|Â�¶�È�µ�´|Â�¿*»�¹�¶�·|ºh·�´�µ�ºJÂ�À�È�¹�»�¶�´�µ�ÃJ¶�Æ
³(À�»�ÃÄºh·|´�¶�ÃÇ¹�´�º�ÅOÀ�»�´�µ�ºJ¶�³(¾�ºhÊ�×

¸aÐvÑ
Ò$·�¿3·�´|ºhÃö´|µ�½(·°ÆxÀ�³�·|´�»�½(Æh´�ºh¾^Ý3´�µ�¶�·G¸>¹k»�´|¶�´�¶�À�³�Â�ºU¹�¾�·@´�À�¹ ÃJÀ�»|º°¸(µ�¿3·|¶�Æ�¹kÂ�¹k³�¾�¼�ºhÂ�Â�ÆhÀ�³�¾�¶�´�¶�À�³(ºh¾"¸(»�À�Á(Â�ºxÃËß
à�µ�º�¸�Â�À�´�·@¶�³ È^¶�È�½�»|ºh· Ïqû�Ó@¹k³�¾�Ï�å3ÓF¹k»|º¥´|µ�º�»�ºx·�½�Â�´�·�À�Á(´�¹k¶�³�ºx¾�ÅO»|À�Ã8¾�¿3³a¹kÃJ¶�Æ@À�¸�´�¶�Ã4¶�çU¹�´�¶�À�³�½�·|¶�³�È�¹ Ã�½(Â�´|¶�¸�Â�º
·�µ(À�À�´�¶�³�È�´�¿3¸aº�·�Æfµ�ºxÃ4º�¼�¶�´�µÇÐvÑ ù é���û(ß�ü4Ú�Ö	=xÜ°¹�·�´�µ�º�ÐvÑ
Ò�¶�³3´�ºxÈ�»�¹�´�À�» ¹k³�¾ ù Á3��é@à�¹k·�´|µ�º6Áö`Gé�ÃJºh´�µ�À3¾
Ú�ÖUÛxÜ�ß*²�³�´�µ�¶�·�Æ�¹k·�º�´|µ�º4¸a¹�´�µ�ÆhÀ�³�·|´�»f¹k¶�³3´�·�¹k»�ºJÆfµ�À�·|ºh³'¹k· ¹ · f ³�Ý Ï Ý ü]��ü3=�ø�Û � ¸ â ×]��ø �Sâ ûZ� ü�Ó*�æü*¹�³�¾¹ ¸ f � Ý Ï Ý ×(Ö$��ü Ý ü]��ü�Û � ¸ â ×Z��ü � Ó �Øü(ß"à�µ(º�À�¸�´|¶�ÃJ¶�çhºh» ù Á3��é@à�·�´|À�¸�·"¹�´�¹k³�¹kÆhÆhºx¸�´�¹�Á�Â�º�¸aÀ�¶�³3´�¼�µ�¶�Æfµ

ÖUý



ÆU¹�³�³�À�´ÔÁaº�¶�Ã4¸�»|ÀkÙ�ºh¾�Åq½�»�´|µ�ºh»¥¹êÅO´�ºh»Ôå
Ã�¹�¬fÀ�»�¶�´|ºh»�¹�´�¶�À�³(· Ï�¼�¶�´�µ�ÖUý�ý�Ý3ÖUý�×�Ý�Ö�ÖU×�¹k³(¾ÇÖ�Ã4¶�³�À�»�¶�´�ºh»f¹k´�¶�À�³�·�Óxß@à�µ�º
À�Á$¬ ºhÆh´�¶�Ù�º�ÅO½�³�Æx´�¶�À�³J¶�·�È�¶�Ù�ºh³�Á3¿4´|µ�º�ºh»|»�À�»R¶�³�´|ºhÈ�»f¹kÂ6� ¡ £ ¤ ¥�¦'§¡'Ê Ï ¹ ¸ · âò¹ ¸¸ Ó ¨ µ t « � ß@à�µ�º�´|¶�ÃJº ¶�³3´�ºh»|Ù�¹kÂ�¶�· ü�¯ � ¯ ý(ß
à�µ�º�ÆxÀ�³3´�»|À�Â�·�Ï ª ·
¹k³�¾ ª ¸hÓvµa¹�Ù�º�Áaºhºx³ËÃJÀ�¾(ºhÂ�ºh¾*¹k· Î3½a¹�¾�»�¹�´�¶�Æ�¸>À�Â�¿3³�À�ÃJ¶�¹kÂ�·FÀkÙ�ºx» ºU¹�Æ�µ�ÀkÅF´|µ�º ý�·|µ�À3À�´|¶�³(È¶�³3´�ºh»|Ù�¹kÂ�·�½�·�ºh¾/ÅOÀ�»�´|µ�º4¸�»|À�Á�Â�ºhÃ�ß�à�µ�º�´�À�Â�ºx»�¹k³(Æhºh·�ÅOÀ�»"ÐvÑ ù é���û(ß�ü4¼�ºh»|º æ%��� Ee�æÖUü <_� ¹k³(¾2! ��� E � ÖUü <��
¹k³(¾ ¹�Â�Â@´|À�Â�ºh»�¹�³�Æhºh·�ÅOÀ�» ù Á3��é@àö¼�ºh»|ºËÖUü < t ß�à�µ�º�ÆxÀ�³3´�»|À�Â¥¹�³�¾Ë·|´�¹�´�º�ÆhÀ�³�´|¶�³�½(¶�´�¿�ÆhÀ�³�·�´|»�¹�¶�³3´|·"¹kÆh»|À�·|·�´�µ�º
·�µ(À�À�´�¶�³�ÈJ¶�³3´|ºh»�Ù�¹�Â�·�µ>¹�Ù�º�Á>ºhºh³�·�¹�´�¶�·�âaºx¾Ë´|À4Â�ºh·�·�´|µa¹k³*À�» ºhÎ3½a¹�ÂG´|ÀÇü]��Ö�¼�µ�ºx³Ë´|µ�º�À�¸(´�¶�Ã4¶�çhºh»�µ>¹k· ·|´�À�¸�¸aºx¾Gß
à�µ�º�´�¶�ÃJº ´�¹B��ºh³JÅOÀ�»¥·|À�Â�Ù3¶�³�È"´|µ�¶�·�¸�»�À�Á�Â�ºhÃ�¶�·�Öhå3×�Ö�ß Þ(Ö�·�ºxÆhÀ�³�¾(·Uß
  �e�Ð��ªS��¨4® �Y�
Ú�ÖfÜ�Ñ ·|Æfµ�ºh»UÝ�:�ß���ß�Ý�¹k³�¾�éGºx´�çhÀ�Â�¾^Ýb`Ôß(í�ß�Ý ù ´�¹kÁ(¶�Â�¶�´�¿ À�ÅaÆhÀ�Ã4¸�½�´f¹k´|¶�À�³a¹kÂ�Ã4ºh´|µ�À3¾�·�ÅqÀ�»@ÆhÀ�³(·�´�»f¹k¶�³�ºh¾�¾�¿3³a¹�Ã4¶�Æh·

·�¿3·|´�ºhÃJ·UÝ�¡*, �?¢¤£�+¥¡aï�ó�+H#S�$
 ±ãî3ì�+�ÝGÖxåaÏ|ÖUÓhÝ�¸�¸Gß>Þ�ÛêÉ Ö�×�ü�Ý�ÿ�¹�³3½a¹k»|¿ËÖUÞ�Þ�û(ß
Ú�×�Ü�Ñ ·|Æfµ�ºh»UÝm:"ß���ßG¹�³�¾Bé^ºh´�çxÀ�Â�¾GÝ�`Fß«í�ß�Ý¦#S�Ð
 ±�î�ìqð�í=¢Ëð�ìv�]�,�kë�����í]W�í���ó���ñ�íxõK��ó §�ðUí|ð���ìqó�ñ�ôX��v�î3ñ�ìqó��$�zë4ñ$�]���ó §�ðUí|ð���ìqó�ñ�ô �Rô ��ð�òUí|ñ�ó�ï��-vUî3ñ�ìqó��Ð�3ëhÝ ù ²�ÑU� éú½�Á�Â�¶�ÆU¹k´|¶�À�³�·UÝ�éúµ�¶�Ân¹�¾�ºhÂ�¸�µ�¶�¹(Ý�é>Ñ�ß�ÖUÞ�Þ�ý�ß
Ú�û�ÜÐ��¹k»�À3ÆU¹�·UÝ � ß�Ý��U��ó�ë���ìOí��6±ãóÕï��Ró ±]��ñkëhó�ïP¢G�,��ðxô�ó��$���r�K#FðhôÕô¼ .#S�kôÕô�ñ���ð,�=¢Ëðfï6��ñÐ��ó�ïfñkô�,6��ìOð�í�ñ�ïUìqó��Ð�3ë
ó��No@ó�ëfëhî�ð��v�î3ó�)Uñ�ô�ð,��ìÕë Ý�é@µaÐ�à�µ�ºh·|¶�·�Ý�ÐRºh¸a¹�»�´�ÃJºh³3´GÀ�Å � µ(ºhÃ4¶�ÆU¹�Â�Ò@³�È�¶�³�ºhºh»|¶�³(È
¹k³(¾D�*¹k´|ºh»�¶�¹�Â ù Æh¶�ºh³(Æhº�Ý4: ³�¶�Ù�ºx»�·�¶�´�¿

ÀkÅ���¶�³�³(ºh·�À�´�¹�Ý�Ö�Þ�Þ4=�ß
Ú åkÜÐ��¶�·|Æfµ�ÀkÅ�Ý � ß�Ý � ¹k»�Â�º�ÝþÑ"ß�ÝGé^ºh¿3Ù�¹k³�¾^Ý���ß�ÝX�*¹k½�ºx»UÝ^Ñ"ß�¹k³�¾�÷ ÀkÙ3Â�¹k³(¾GÝ�é@ß�ÝÏ���6,i��W�OTjb+�¨ª©GëhðUís« ëM¬�î3ó���ð '

Ñ�Á6`GäÐ� ��ù É�àe�JÉ Ö�Þ�×(ß3Ñ »�È�À�³�³(ºöÁ�¹k´|¶�À�³a¹kÂ_`^¹kÁ>À�»f¹k´�À�»�¿3Ý�ÑR»�È�À�³�³�º�Ý�²r`�=�ü�å�û�Þ�Ý>ÖUÞ�Þ�Û�ß
Ú�Û�ÜÐ��»�ºh³a¹�³GÝ"��ß�Ò�ß�Ý � ¹�Ã4¸�Á>ºhÂ�Â�Ý ù ß«`Fß�Ý�¹k³�¾�é^ºh´|çhÀ�Â�¾GÝ6`Fß«í�ß�Ý&o��(ðXQ�îC
�ð�íhó�ïfñkôP¡��kô�î�ìqó��Ð�è���],6��ó�ìqó�ñkôI�ñkô�î�ð��í���òxô�ð,
�ë�ó�����ó §�ð�í�ð,��ìOóÕñkô¼ >�Rô���ð�ò�í�ñ�óÕï �-vUî3ñ�ìqó��Ð�3ëhÝ ù ²�ÑU��Ý�·|ºhÆhÀ�³(¾*ºh¾�¶�´�¶�À�³GÝ�ÖUÞ�Þ3=�ß
Ú«=�Ü � ¹kÃ�Á>ºhÂ�Â�Ý ù ß�`Ôß�Ý>÷R¶�È�µ�²�³�¾�ºhÊËÐR¶ÍÌ�ºh»�ºh³3´|¶n¹�Â@Ñ Â�È�ºhÁ(»�¹k¶�Æ�Ò@Î3½a¹k´|¶�À�³�·�ß_¢�ðfï6��+�¡aìOíxî�ï�ì�+¥ñÐ�]�M¢�ñ�ï6��+�Ý^×�û�Ïq×�ÓxÝ

¸�¸Gß^ÖUÞ�Þ�É�×�×�×(ÝaÖ�Þ�Þ�Û�ß
Ú�ø�Ü ÐR½3ÌFÝ�²hß ù ß�¹k³�¾ ° ºU¹�»UÝ � ß]Çöß�Ý � À�ÃJ¸�½�´|¶�³(È�·�´|»�½�Æh´|½�»�¹�Â@¶�³(¾�ºhÊ�Ý�¡�,i�?¢¤£�+_�Rô ��ð�ò	+_��ó�ëhïUí +_¢�ð�ì��*+�Ýaø(Ý3¸�¸Gß

û�Ö�Û�É�û�û�ü�Ý>ÖUÞ�ý(Ö�ß
Ú�ý�Ü È(ºhºhµ�ºh»|¿�Ý�Ç8ßCÈ�ß�Ý3��¹k³(È�¹�Ý�ÿaß�í�ß�Ý�� ¹�»�´|À�³GÝ�é@ß�²hß�Ý�Ñ-³�ÀkÙ�ºxÂã¹�¸�¸�»�À3¹kÆfµ�´�À�¾�¿3³a¹�Ã4¶�Æ¥À�¸�´�¶�ÃJ¶�ç�¹k´�¶�À�³�ÀkÅ/��Ð�Ò

¹k³(¾áÐvÑ
Ò�·�¿3·|´�ºhÃJ· ¹k·�µ�¶�È�µJ¶�³�¾�ºhÊJ¸�»�À�Á�Â�ºhÃ4·�Ý�ÑR² � µaÒ�Ñ ³(³�½>¹kÂP��ºhºx´�¶�³�ÈaÝ8��¶�¹kÃJ¶��¥º�¹kÆfµGÝ�È�`ÔÝGÖUÞ�Þ�Û(ß
Ú�Þ�Ü ° ¶�Â�Â�ÝFé@ß¥Ò�ß�Ý ��½�»|»�¹�¿3ÝSÇöß�Ý¥¹�³�¾ ù ¹k½(³�¾�ºh»|·UÝe��ßÔÑ"ß�Ý®©Gëhð�íF« ëb¬�î3ó���ð�ì���¡�Q&W��;o��4+�¨�¯�� �-W�O6o�O��PQ��ñ�ïu2�ñ���ð�����í¦°^ñ�í���ð  n¡aïfñkô�ðGQà�$�3ô�ó���ðfñ�í?�ví��6��í|ñ$
�
"ó��Ð��Ý�Ñ ¸�»|¶�ÂWÝ�Ö�Þ�Þ�ø�ß
Ú�ÖUüêÜ
÷
¹�¶�»�ºh»�Ý�Ò�ß�Ý�Á?±�»�·|ºh´�´�Ý ù ßké@ß�Ý,ÇB¹k³�³(ºh»UÝ ° ß�Ý²¡��kôy)Uó��$�&W�í���ó���ñ�íhõ"��ó §�ðUí|ð��(ìOó�ñ�ôb��v�î3ñ�ìqó��$�3ë.¯®]�kôD%kÝ ù ¸�»�¶�³�È�ºh»�É� ºh»|Â�¹kÈaÝ�Ö�Þ�ý4=�ß
Ú�Ö�Ö Ü
÷
¹�¶�»�ºh»�Ý�Ò�ß�¹�³�¾�ÇB¹k³(³�ºh»UÝ ° ß�Ý�¡���ôÉ)�ó��$�xW�í���ó���ñ�íxõ���ó §�ð�í�ð,��ìqó�ñkô���v�î3ñ�ìqó��$�3ë.¯���ó §�ðUí|ð���ìqó�ñ�ô¼ >�Rô ��ð�òUí|ñ�ó�ïRñ$�]�¡aìqó §³¡aõ�ëhìqð�
�ë.¯b]�kôy+Ïjb+@Ý ù ¸(»�¶�³�È�ºx»�É � ºh»�Â�¹�ÈaÝ�ÖUÞ�Þ�Ö�ß
Ú�ÖU×êÜ
÷ ¶�È�µa¹kÃ�Ý�Ð�ß3ÿaß�¹�³�¾�à@»�ºfÅOºx´�µ�ºh³^ÝD`Fß*Á"ß�Ý ù ´|¶tÌ�³�ºh·|· À�ÅÚ��Ð�Ò@·UÝ���,�oËû�û�Ý3¸�¸Gß�×�ý�ÛêÉ û�ü�û�Ý>ÖUÞ�Þ�û(ß
Ú�ÖUûêÜ
ÿ�¹�»�Ù3¶�·UÝ6í�ßm�
ß�¹k³(¾ é@¹k³3´|ºhÂ�¶�¾(ºh·UÝ � ß � ß�Ý�Ñ ¾�¶ÍÌãºh»|ºh³3´�¶�¹k´|¶�À�³3ÉqÅO»�ºxº ¹�Â�È�À�»|¶�´|µ�Ã ÅOÀ�»J·�À�Â�Ù3¶�³�È�µ�¶�È�µzÉW¶�³�¾�ºxÊ

·�¿3·|´�ºhÃJ·Uß´�vñ6±�ðUía%¶µF·,��'�¡aðxë�ëhó��Ð���$�$¸r�:±Ð±aô�ó�ð6�¹¢�ñ�ìv��ð,
"ñ�ìOóÕïhë*ñ$�Z�o#S�$
 ±ãî3ìqðUí®¢Ëð�ìv�]�,�këV i,r,º¸V';�6,»#P�4�%º¼²¼�j��U�]��î3ñ�ô_¢�ðfðUìqó��$� '½¢�ó�ñ$
�ó6�Rðfñ�ï6��ÝGÖ É$=!Á ÀkÙ�ºhÃ�Á>ºh»UÝ�Ö�Þ�Þ�×(ß
Ú�Öhå�Ü �*¹�´�´�·|À�³GÝ ù ß�Ò�ß�¹k³(¾ ù �À�¾�ºh»|Â�¶�³�¾^Ý ° ß�Ý�²�³�¾�ºxÊ'»�ºh¾(½�Æh´�¶�À�³�¶�³'¾�¶ÍÌ�ºh»�ºx³�´|¶�¹kÂÍÉ ¹�Â�È�ºhÁ�»f¹k¶�Æ*ºhÎ3½a¹�´�¶�À�³(·4½�·|¶�³(È

¾�½�ÃJÃ�¿�¾�ºh»|¶�Ù�¹k´�¶�Ù�ºh·UÝ¾¡�, �P¢¿£�+À¡aï�ó�+¦#S�Ð
 ±�î�ì�+�Ý�ÖxåaÏOû�ÓhÝ3¸�¸^ßD=�ø�ø�Ér=�Þ�×�Ý$�*¹�¿�ÖUÞ�Þ�û�ß
Ú�ÖUÛêÜ�é^ºh´�çxÀ�Â�¾GÝ�`Fß�ÝDívÀ�·|ºh³GÝ���ß�Ý ° ¶�Â�Â�ß3é@ß�Ý�ÿ�¹�¿3Ý�`Fß8��ß�Ý�`�ºhÀ�³a¹k»|¾GÝ���ßa¹�³�¾ ù µ>¹k»�Ã�¹�Ý � ß�Ý(Ñ ³ ùF� é�ÃJºh´�µ�À3¾JÅOÀ�»

´�µ(º�À�¸�´|¶�ÃÇ¹kÂ(ÆhÀ�³3´�»|À�Â^ÀkÅ°Â�¹�»�È�º ÉW·|ÆU¹kÂ�º�¾�¿3³a¹kÃJ¶�ÆU¹kÂ�·|¿3·�´�ºxÃ4·UÝ(´�À4¹�¸�¸aº�¹k»UÝÀ£�+´#S�Ð
 ±�+_�:±Ð±aôy+_¢�ñ�ì��*+
ÖUÞ



Ú�Ö	=êÜ�é^ºh´�çxÀ�Â�¾GÝ�`Fßk¹k³�¾&`�¶�Ý ù ß�Ý�ÐvÑ ù é¥��û(ß ü-: ·|ºh»»Á · ° ½(¶�¾(º�Ý�ÐRºh¸a¹�»�´�ÃJºh³3´GÀ�Å � À�ÃJ¸�½�´�ºx» ù Æh¶�ºh³(Æhº�Ý�: ³(¶�Ù�ºh»�·|¶�´�¿�ÀkÅ� ¹kÂ�¶ÍÅOÀ�»�³�¶�¹ ù ¹�³�´f¹Y� ¹�»�Áa¹�»�¹�Ý ù ¹k³3´�¹Y��¹k»|Áa¹k»f¹�Ý � Ñ�Ýk¼¥ºxÁ�·�¶�´�º�èGµ3´�´|¸Gè�ä�ä�¼�¼�¼�ß ºx³�È�¶�³�ºhºx»�¶�³�Èaß ½�Æx·�ÁGß ºh¾�½>ä�ÂRÆh·�º
Ú�ÖUøêÜlí ¹�µa¹�Ý ù ßa¹k³(¾áé^ºh´|çhÀ�Â�¾GÝ�`Fß�í�ß�Ý � À�³�·|´�»f¹k¶�³3´�¸a¹k»|´�¶�´�¶�À�³(¶�³(È�ÅOÀ�»�·�´f¹kÁ�¶�Â�¶�´�¿�¶�³�¸a¹�´�µ3É�ÆhÀ�³�·�´|»�¹k¶�³�ºx¾*¾�¿3³a¹kÃJ¶�Æ

À�¸(´�¶�Ã4¶�çU¹�´�¶�À�³�¸�»�À�Á�Â�ºhÃ4·�Ý3·�½�Á(Ã4¶�´�´|ºh¾Gß
Ú�ÖUýêÜlí�ºx¶�·|çh¶�ÈaÝ ° ß�ÝC�$¹k»�´|¶�³�·�À�³GÝ$Ç8ß ù ß3¹k³(¾&� ¹�»�´�À�³GÝ�é@ß�²hß�Ý�Ð ¶ÍÌ�ºh»�ºx³�´|¶�¹kÂÍÉ ¹�Â�È�ºhÁ�»f¹k¶�Æ�ºhÎ3½a¹�´�¶�À�³�·ÔÀkÅG¶�³�¾�ºhÊ*ÖvÃÇ¹�¿

µa¹�Ù�º�¹�³*¹k»�Á(¶�´|»�¹�»�¶�Â�¿�µ�¶�È�µ4·|´�»|½�Æh´�½(»�¹kÂ@¶�³�¾�ºxÊãÝ3´|À4¹k¸�¸>ºU¹�»UÝ�¡*, �?¢¤£�+À¡aï�ó�+¦#S�$
 ±ãî3ì�+
Ú�ÖUÞêÜlí�ºx¿�ÃJÀ�³�¾^Ý�ÿ>ß Ð�ß�Ý�,6
 ±>ô�ð,
"ð,��ìqñ�ìqó��$�R��ðhë*
�ðUìv�]�,��ðxë�Ovñ$��ñ�îe,r,i� �6« ��í���í�ð�Ã�ð�ì�¼�'�ÐR¶�¸(Â�À�ÃÇ¹v´�µ�ºh·|¶�·UÝ�:R³�¶�Ù�ß° ºh³(ºhÙ�¹�Ý^ÖUÞ�ý�Þ�ß
Ú�×�üêÜ � ¹�·�·�¶�Â�¶�¹k¾�¶�·�Ý � ß ù ß�Ý ù ¹�»�È�ºx³�´�Ý�í�ßSÇ8ßF÷"ß�Ý�¹k³(¾ é@¹�³�´|ºhÂ�¶�¾�ºh·UÝ � ß�Ý ù À�Â�½�´�¶�À�³�À�Å�¹�ÆxÂn¹�·�·JÀkÅ�Ã�½�Â�´�¶�·�´f¹kÈ�º

¾�¿3³a¹�Ã4¶�Æ�À�¸�´|¶�ÃJ¶�çU¹k´|¶�À�³B¸�»|À�Á�Â�ºhÃJ·Uß�×�ß¥éú»�À�Á(Â�ºxÃ4·4¼�¶�´|µ'¸a¹k´|µ'ÆhÀ�³�·�´|»�¹k¶�³3´�·�Ý;,i�"#ÄOvðhëhðfñ�í|ï	�(Ý û�û(Ý�¸�¸Gß
×�Ö�×�ûêÉ ×(ÖUû�û(ÝaÖ�Þ�Þ�åaß

×�ü


