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cwb�n|�dg¸kmqhywcf¥ cwk�uÒ¥�cfk|u2¥de&u2b0n|u2�hg2 à¹���g!Ê�b�gxi��hilu2cwb kmcwÈjg¸°dilcwbd�Òklqh�Zg!��i|u&�jn|cf�©u2y
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g[W`{�u&nlcwqhb�k�yfgjnÏc k�¥�g_Ê�b�g ÐÒÑ �±MÖPÒ3�M R  =?> < E



Ìí�ÔÓò���ô�!Ò7 1�����$��Ï Ò7 ��!�«��� ó©û

��qhiÆnl��cwkB��imqh°�yfgx� cfkB�xqh�Z�Zqhb¤n|q�{�kmgÇÊ�ilkmnBª�g©u&¢~s�qhil�«{dyzu&nlcwqhb¤u2b�¥vn|��gÇ¾vu2ywgjil¢`cwb
¥dcwkl�jilg_n|cwÈxu&n|cfqhböcfbökm��u2�xg& !��ilqh� nl��gximgru[kmoGk¨n|gx��q2s�qhim¥�cwb�u&imoÙ¥�c²ÎAgjilgxb0nlczu2yÇg[W`{�u:Ø
nlcwqhbdk%cfk¤qh°dn|u2cwbdgx¥Æ­¶°�{dn%n|��g�nlcw�Zg8e2u&ilczu&°�ywgvcwk%kmnlcwywyÉ�jqhb0n|cwb`{�q2{�kx %¹���gximg©u&sÑnlgxi~kmqh��g
cfb0n|gx�2i|u&nlcwqhb¸��g_n|��qG¥öcfb·nlcw�ZgZ�xu2bÔ°¶g?u&����ywcfgx¥¸n|q[�2gjnOu&bÔu2���dilq©Í.cw��u&n|cfqhbÙq2s�n|�dg
kmqhyw{.n|cwq2bÆ 

×¤Ø*JKØÚÙ K�ßÚå�ß�äC÷�ÕÁÞ�÷�êÑ÷�å�ä ë
¹��dgºª�g©u2¢�s�qhil�«{dyzu&nlcwqhb6cfb�kl��u2�jg´�jqhb�kmcwkmn�cfbrÊ�b�¥�cfb�� < Õ'© ��gtÇ�B�m a kl{d�»�=n|��u&n¨�Ö É ÐÒÑ z <z s 3 vX{ A S�v < B Ëf× A=b B  bD� � Ø × dña � b ]Zih j A FKB A �G ú÷OB

�pb=u2°�k¨n|ilu2�jn�s�qhim� n|�dgº�dilqh°�yfgx� cfk�u«e2u&ilczu:n|cwq2b�u2y¶g[W`{�u&nlcwqhbÆ 
�Kcfb�¥ < Õ�© ��gtÇ�B�m a km{��»�=nl��u&nÙ ÐÒÑ z <z s g ×�Ú ´ »�A�< g × B �$Û!A × B Ø × dña A �G ýù§B

ª�c²n|�rn|�dgºkm�©u2ywu2i�cwbdb�gxi���imq.¥d{��jnÙ ÐÒÑ z <z s g ×�Ú � ¨ Ö ÐÒÑ z <z s × A �G ýû§B

nl��gv°�cwyfcwb�gxu2i�s�q2il� »�A�< g × B � ¨5ÖÜv < {ÝvzS × ´ ¨ ��Þ Y�< × g A �. ²ó§�§B

u&b�¥±nl��gvywcfb�g©u2i�s�qhil� Û$A × B �u3 ¨ � � @ �� × ´l¨ � Þ Y!< > × E A �. ²óhó�B

��qhi�nl��gvkl��u2�jg´¥dcwkl�jilg_n|cwÈxu&n|cfqhb6ª�gº{dklg´uOÊ�b�cfnlgºgjywgj��gjb`n�km{�°�km��u2�xg«a�ß|�éa� 
¹���g�¾vu2ywgjil¢`cwbr¥�cfkl�jilgjnlcwÈxu&n|cfqhbrcwkjÕ
�Kcfb�¥ < ß´Õ�© ��gtÇ�B�m a�ßºkl{��»�±n|��u:nÙ ÐÒÑ �< ß�g × ß Ú ´ » A�< ß�g × ß�B �$Û!A × ß�B Ø × ßàd*a5ß A �. ²óI�OB
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xög���imq.�jgxgx¥�b�q§ª n|q¸�»��qGqhklg=uÙ°�u2klcfk�á­â ] gNâ g g EãEµE gNâ °åä s�qhi a5ß[u2bd¥^g_Í.��u&b�¥�nl��gklqhyf{dn|cfqhb6ª�cfnl�±imgxkm�4gj�jnÐn|qOn|��gv°�u&klcwkj 

< ß A=b gts¥B � °æ -8ç ] <5-õA s¥B<â -ÚA=b B
a%klcfb�� A �. ÿû§B ­ A �. ²ó§�§B«u&b�¥ A �. ²óhó�B´n|�dg=��u2klk���u&n|imc²Í4­®kmnlcfÎ4b�gxkmk���u&n|imc²ÍÔu2b�¥Ts�qhil�jg
ehgx�_n|qhiÐu2imgv¥�gjÊ�bdgx¥#u&k è -êé � Ù ÐÒÑ â - gNâ é Úë -êéå�p»�A â - g:â é Bì -��$Û$A â - B E
×�Ø*JKØõ× ù�ß¥ê�÷�íÖå¤äC÷ � û|ã$ä ß�Ý�å
¹���g�¾vu2ywgjil¢`cwb´¥�cwkm�xilg_n|cfÈ©u&nlcwqhb A �. ²óI�OBÉcwkKimgx��imgxkmgxb0n|gj¥Æ­.{dklcwbd�¤n|��g¯��ilg_e.cfqh{�kVu&b�u2yfoGkmcwkx­
u2k�uZk¨oGkmn|gj� q2sµqhil¥�cfb�u2i¨o6¥�c²ÎAgjilgxb0nlczu2yÆg_W`{�u&n|cfqhb�kj è z <z s ´îë <~� ì g <$A �§B �é<'Z A �G fó§üOB

¹Öq±u2����imq©Ídcf�?u:n|g«urkmqhyw{dnlcwqhb=s�qhi¤n|�dcwk8¢`cwb�¥!q&s�k¨oGkmn|gj� ª¯g�{�kmg�urklcw�Z��yfg´n|cf��g
cwb0n|gj�hi|u&nlcwqhb=u2���dilq0u2�»�A­A¥�cfkl�ximgjnlcwÈxcfb���nl��g�nlcw�Zg´cfb`nlgxi¨e2u&yÖ{dklcwbd�ru�n|cf��gºkmnlgx�fï#u2b�¥
cwb0n|gj�hi|u&nlcwb�� A �. fó©ü§B¯qhb±uZkmcwb��2ywg~cfb`nlgxi¨e2u&y A sNgts�´«ï|B_ ^x·gºq2°dn»u2cfbÆ­è

A�<$A s�´ðï'B 3�<!A s¥B¥B�´ ¨ 7µñ�ò7 ë <!A,ó B  óÜ� ¨ 7µñ�ò7 ì A*ó B  ó
¹��dg´cf¥�g©u�b�q§ª cwk�nlq�{�kmg´cfb0n|gx�2i|u&nlcwqhb�il{dywgxk�nlq?u2�d��ilq©Í.cw��u&n|g8nl��g´cfb0n|gx�2i|u2yfkx ®£

s¼u2��cfyfoZq2sKu2����imq©Ídcf�?u:n|cwq2b�k¯s�qhi�uOilgxu2yBcwb0nlgx�hilu2yÆ{�kmcwb��ZuO��u2ilu2��g_n|gji Y d�© ��gxó[ªBcwk¨lô9 = A=b B  b~õfY = A,ö B�´ A ó 3 Y B = A,» B E
a%klcfb���cfn�ª�gº�hgjn�n|�dgºg Í.��ilgjklklcfqhb

A
è
´ Y ë*B <$A s�´ðï'B � A

è 3éA ó 3 Y B<ë*B <$A s¥B�´ A�Y ì A s ´«ï|B�´ A ó 3�Y B<ì A s¥BiB E
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¹��dg�gxyfgx�Zgxb0n|kÐcwbrnl��g´imcw�h�0nÐ��u2bd¥[klcf¥�g´u2ilgv¢`b�q§ª�b!u2b�¥±ª¯g´�©u2yfyÆn|��gj� ö  ��[u2¢`cwbd�ø � è
´ Y ë u&b�¥ b~�±<!A sË´«ï|B_­�ª�gv�hgjn%uO��ilq2°�ywgj� q2sÖn|��g8s�qhim�ø b��pö A �. ²ó©�ÖB

øGqhyfeGcwbd��cfnx­.�Zg©u&b�k¯n|q´Ê�b�¥6n|�dg¤n|gj���¶gxilu&n|{�img~¥�cfkmn|imcw°�{.n|cwq2b�cfb?n|��g¤b�g_ÍGn�n|cf��gÐkmnlgx�Æ 
� s Y�� �vn|��g¤��g_n|��qG¥?cfk��xu2ywyfgx¥��<�_y��ó��¢����FùÛðí����} ­.s�q2i Y�� ó4Bþðí���ÔM
�rx�y��ó��¢����}ù�ðò����}

u&b�¥±s�q2i Y�� � E �G��}¥£�y|�tú~{~��¦§£¡�Ë}þðí���vª��dcw�»�±cwk�u2b±cw�Z��ywcf�xc²n��Zgjnl��qG¥�nlq.qd 
µG¶Îû üFÀ ýRÁ[ÇHÀ Ç�¿ô¼$¹ ¼¾½_Å ¿

�pbrkmgx�_n|cwq2b��. ÿü«u«b`{���gjilcf�©u2y¶��g_n|��qG¥?ª¯u2k�km{��h�hgjkmn|gj¥rs�qhi�nl��g~klq2yw{dnlcwqhb�q2sBn|��g¤��g©u&n
�jqhb�¥�{d�jn|cfqhb6ª�cfnl�r����u2kmg~�»��u2bd�hg8g[W`{�u&nlcwqhbA V¹µqO�hg_n�b`{��Zgxilcf�©u2y¶ilgjkl{�y²n|k�u��dilqh�hilu2�
ª¯u2k�ª�ilc²nln|gjb�cwb=ô�´¬´O 

¡Ðg_Ídu2��gj¥�i|u2y4gxyfgx�Zgxb0n|k¯u2ilg%{�klgj¥6s�qhiÇnl��g~�$����u2b�u2y²o.kmcwkj F¹���g¤�2ywqh°�u&y¶��u&nlilcw�jgxk
u&ilgO�xq2b�kmnlil{��_n|gx¥¸�xq2����{.n|cwbd�6n|��gOgjywgx�Zgxb0nv�jqhb0n|ilcf°�{dnlcwqhb�k¤{�klcfb��rn|��gOb�qG¥�u2yµs�{�b��_Ø
nlcwqhbdk�cwbrn|��gv°�u&klgvgxyfgx�Zgxb0nâ Z~Arb g'þ¤g'ÿ§B �nb þhÿ â ]_A=b gtþ¤g:ÿOB � A ó 3 b B.þ�ÿâ g A=b gtþ¤g:ÿOB � b!A ó 3 þCB<ÿ â ¥ A=b g'þ�g:ÿ§B � A ó 3 b B A ó 3 þCB<ÿâ � A=b gtþ¤g:ÿOB � b þ A ó 3 ÿ§B â�� A=b g'þ�g:ÿ§B � A ó 3 b BÎþ A ó 3 ÿ§Bâ�� A=b g'þ�g:ÿ§B �nb!A ó 3 þ B A ó 3 ÿ§B â�� Arb g'þ¤g'ÿ§B �ÄA ó 3 b B A ó 3 þCB A ó 3 ÿ§B

¹���gºkl�»�dgx�Zg´q2sÖn|�dgº�dilqh�hilu2�½cfk
óh Ð}~gjÊ�b�gv�Zgxkm�=�¶qhcwb0nlkx 
�. %ø.gjnÐ¢`cwb�¥�q2sµ��u&n|gjilczu&yAcwbrnl��gv�4qhcfb0n|kx 
üd %ø.gjnÐcwbdcfn|cwu2yXn|gx�Z�¶gxi|u:n|{�imgvu2�x�jqhil¥�cfb��On|qOn|�dgº��u&nlgxilcwu2y9 
�� ��Ðgj�xqh�Z��{dnlgº��u&nlgxilcwu2y A ywcXW`{�cw¥�m �«{�km�`oÅm klq2ywcw¥|B
�. %ô¯qh���d{dn|gv��u&n|imc²Í ø u2b�¥�ehgx�_n|qhi ö s�imqh�½�Zgxkm�[u2bd¥=u&�jn|{�u2yB��ilq&Ê�ywg < e  
�  Ða%klgv�jqhb:¬m{��0u:n|gv�hi|u&¥�cwgjb`n�nlq�klqhy²ehg ø < e ñ ]���ö u&b�¥±Ê�b�¥ < e ñ ]
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÷. %ø.gjn < e �±< e ñ ]  
ùd �¹µgjil�Zcwb�u:n|g~��imqh�hilu2� qhi�imgjn|{dilb�n|q�kmnlgx�[�d 
ûd ��Ðgjb�¥�gjiÐimgxkm{�yfnx 
�µcwilk¨n�ª�g´¥�g_Ê�b�gvn|��g8�Zgxkm�Æ­�c9  g2 Fnl��gv�xqGqhil¥dcwb�u&nlgxk�q2sÖn|�dgº�¶qhcfb`nlkx V¹���cfk�cwk�¥�q2b�g

�?u2¢`cfb���uO{�b�cfs�q2il�½��u2imnlcfn|cfqhb6q2sµn|��gvkmcw¥�gjkÐq&sµnl��gv�x{�°¶g2 
¹Öq8g©u&�»�O�4qhcfb0nVu¤b`{��«°¶gxiKkl��qh{dyw¥O°¶g�u2klkmcw�hbdgx¥«imgx��imgxklgjb0n|cwbd�vnl��g�¢`cwbd¥Oq2sX�?u:n|g_Ø

ilczu&y A klu2b�¥Æ­:ywcXWG{dcw¥v��g_n»u2yR­§�«{�km�`oº�Zgjn|u2yhqhiÉklq2ywcw¥v�Zgjn|u2y�B  !.BcXWG{dcw¥v��g_n»u2y2cwkÖu2klkmcw�hbdgx¥
n|q�n|��g�¥�gxkmcwilgj¥ökm��u2�¶g6u2b�¥·k|u2bd¥ön|q�n|��g�ilgjkmn´q2s�n|�dg��¶qhcwb0nlkx r¹���g��?u&nlgximczu2yKª�cfywy
�»��u2b��hg8ª���gjb=nl��g8n|cw�Zg~im{�b�kx 

£%b=cfb�cfnlczu2yXn|gj���¶gxilu&n|{dilg8cwk��dilgxkm�ximcw°¶gx¥Æ 
¾8cfe2gxbTu[nlgx�Z�4gji|u&nl{�ilg���ilq2Ê�ywg < e nl��g6b�g ÍGn���ilq2Ê�ywg < e ñ ] ª�cfywy®°¶g6�©u2yf�x{�ywu&n|gj¥

klqhy²e.cfb��8n|��g�yfcwb�gxu2iVkmoGkmnlgx� A �G fó©�§B  F�pb�g©u2�»�Zn|cf��g�k¨n|gj��n|�dg%��u&n|imc²Í ø u&b�¥Znl��g�ehgx� Ø
n|qhi ö u2ilg8�jqh�Z��{dn|gj¥�{�klcfb��«n|��g8�2ilcw¥6ª��dcw�»����u2k�cfbds�qhil��u&nlcwqhb?u2°4q2{dn�n|�dg8�?u&nlgximczu2y
cwbOn|��gÐ�¶qhcwb0n|kj K¹���g%kmoGkmnlgx� cwkVkmqhyfe2gx¥�{�klcfb��ºnl��gÐ�xqhb:¬m{d�0u&n|g��hilu2¥�cfgxb0nÇ��g_n|��qG¥Zu2b�¥
n|��gvb�g_ª+��imq2Ê�ywg8cfk�s�qh{�b�¥dgx¥Æ Ç¹���gxb�n|�dgº��u&nlgxilcwu2yAcfk�ilgj�xqh�Z��{dnlgx¥±cfsµb�gx�jgxklklu2imo2­¶nlq
klgxg�cfs�n|��gjilg�u2ilgZywcXWG{dcw¥¸�4qhcfb0n|k8n|ilu2b�kms�q2il�Zgx¥öcfb·��{�kl�0o¸qhiº�«{�kl�0o¸�¶qhcwb0n|kvn|ilu2b�k Ø
s�qhil�Zgx¥Ùcwb¸klq2ywcw¥A �¹���gZkmnlgx��k�u2ilg�imgx�¶g©u&nlgx¥ö{db`nlcwyVkmqh��gZ�xq2b�¥�cfnlcwqhbdkvu2ilgOs�{�y²Ê�ywyfgx¥Æ 
�Xq2i¤g_Ídu2�Z��yfg«{�b0n|cfyÖnl��gO�?uIÍdcf�?u&yÉnlgx�Z�4gji|u&nl{�ilg�cwk¤°¶gxyfq§ª�nl��gOklq2ywcw¥=n|gx�Z�¶gxi|u:n|{�img
qhi�uO�?u:Í.cf�?u2y4b`{��«°¶gxi�q2sµkmn|gj��kÐcwk�u2�»��cfgje2gx¥Æ 

¹��dgxilgZcwkºu�kl��q2imnº¥�gxkm�ximcw�dnlcwqhb¸q2sÇn|��gZ��ilq2�hi|u2� u2b�¥Ùn|��g��xywu2klkmgxkº{�klgj¥Ôcwb¸u2�GØ
�4gjb�¥�c²Í6£� 

µ�¶	� 
��k¹"À ýRÁ_Ç
xög=�xqhb�kmcw¥�gji?u·�x{�°¶g[�hgjqh�Zgjn|i¨oÒs�qhi�n|��g=k|u2b�¥^��qh{dyw¥Æ  ¹���g=�©u©eGcfnpoTª���gjilg[nl��g
��g_n»u2yÆª�cfywyB°¶g´imgx��imgxklgjb0n|gx¥Ùcfk%uZ�ximqhklk%kl��u2�¶g2­¶klgjg´Ê��2{�ilg��. È�. �£ imgxkmqhyw{dnlcwqhb±q2sV�2�
�4qhcfb0n|k�cwb�gxu2�»�=kmcw¥�gvcfk�{�klgj¥Æ 

¹��dg�cwb�c²n|cwu2yhn|gj���¶gxilu2{�ilg�cwb�nl��g¯�Zgjn|u2yGcwk¯ó§�2�h��
µu2b�¥Ocwbºn|��g¯k|u2b�¥�u&�«°�cwgjb0nµnlgx�OØ
�4gji|u&nl{�ilgºq2s®�&� 
  �¹���g´��u2i|u&��g_n|gximkx­Xcwbd�xyw{d¥�cwb��Onl��g´�ZqG¥�cfÊ�gj¥=��u2i|u2�ZgjnlgximkÐs�qhi�nl��g
�«{�kl�0orimgx�hcfqhbÆ­dª�gximg�u&����ilq©Í.cw��u&nlgx¥rs�ilqh� �=£Ð¾º�=£8ø�³8�K¹ �?u&nlgximczu2y4¥�u&n»u&°�u2klg& 
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�Kcf�h{�ilg8�. ÿ�dÕÇô¯ilqhkmk%km��u2�¶gº{dklgx¥±s�qhi�n|�dgºcf���dywgx�Zgxb0n|u&n|cfqhbÆ 

õKu&i|u2�Zgjnlgxi ,Çu2yw{dg
¹���gjil��u2yÆ�xq2b�¥�{��_n|cfeGc²npo

A �Zgjn|u2y�B üh�d ÿ�
A klu2b�¥'B óh ÿ�

¡Ðg©u&nÐ�©u&��u2�xc²npo«k�¥�gjb�klc²npo
A �Zgjn|u2y�B �.  � �"�
A klu2b�¥'B óh  � � �
A �«{�km�0o B óh È�¡�®ù

�={dkl�0o±cwb0n|gjime&u2y A ô¯gxywkmcw{�k�B óhóx�0��
 3 óhóI÷&��

¹Öq%eGcwkm{�u2yfcwÈxgV¥�u&n»uÐcwbvkl��u&�xg¯cfkÉb�q2nµu2yfª¯u©oGkKg©u&kmoh µ�pb´Ê��2{�ilg¯�. È��nl��gÇnlgx�Z�4gji|u&nl{�ilg

u:n�n|��gvkl{dims¼u2�jg´cfk�ilgxbd¥�gximgx¥Æ 
£�npo.�dcw�©u&yÇª¯u©o·nlq[kl�dqIª�cfb��#km�©u2ywu2i´¥�u&n»u±cwbÔu�n|��imgxg�¥�cw�Zgxb�kmcwqhb�u2yV¥�qh��u2cwb¸cwk

nl��gr{�kmgrq2s¤�dyzu2b�g?klgx�_n|cfqhb�kx ·�pbÒn|��cfk�ª�u©o·ª¯g��©u&bTeGcfkl{�u2yfcwÈjg�n|�dgrcwb0n|gjilcwq2i�q2s�n|�dg
¥dqh�?u&cwbÆ F�pb�Ê��h{dilg´�.  � ª�gv��u©ehgvn|��imgxgº��yzu&b�g8klgj�jn|cfqhb�k�s�qhi�nl��g8n|gx�Z�¶gxi|u:n|{�img2 

¹���g±��imqh�hi|u&� �hgjb�gxilu&n|gjk�¥�u:n»u#Ê�ywgjkOª�cfn|�Tcfbds�qhil��u&nlcwqhbÒu&°4qh{.nOn|��g���u:Í.cw��u2y
nlgx�Z�4gji|u&nl{�ilgÐu2bd¥�n|�dg%u©e2gxi|u&�hgÐnlgx�Z�4gji|u&nl{�ilg& F¹���cfk�cfbds�qhil��u&nlcwqhb�ª�cfywy�°¶g�ilg_WG{dcwilgj¥
s�q2i�n|��gvqh�dnlcw�ZcwÈxu&n|cfqhbÆ 
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�Kcf�h{�ilgº�G ��.ÕÇøG{�ims¼u2�jg8n|gx�Z�¶gxi|u:n|{�img´u:sÑn|gxi8ó©��kmgx�jqhb�¥�kj 

£%k~ª¯g���u©ehg�kmgxgxbA­Ö�xu2kmnlcwb��2k8ilgx�dilgxkmgxb0n|k´u6��u2im¥Ù��ilqh°dywgx�þn|qr�ZqG¥�gxyR ´ÏÇo!�?u&¢0Ø
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