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\$]G^`_ba;cd]5e
fhg

i�j�kYlmkYlonqpsrut�kIp�kYrupvnxw�y{z�l{|~}5��y���r��u��r�zhkIpx��w`j�y�rq}5�x�
|~p~�bk3nxlZy�z�����n���w`|vn~��}Oy�n�zhkIp���r���tvnqt�y�}:l��
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� g�];�q]Xcua������q^T�{gQ��_v��]G���d^

  i�j�kIp~¡��bkIpvn�}A�x�dw`j�y�p��by�p�y�}¢n~�;kY£{yx¤

¥ i	}¦k �~k3n~�~��rdzqy�§

¨ © kYl�w`j�yªkDz~y�p�wTk«w¦�¬�Q|~pv�`wTkYrupq�
¨ ­ nxl ®°¯²±�³Z´�¯¶µ �
¨ · y�p�y�}¢n~�;kY£{y{lswQr�n~�G�dn~�Gtqjvn~��y`wQlv¸

¥ ¹ n�}¦k«w,����r�z~y�§

¨ º t~t�y�p�z»tvn�},k«w¦�¼r���n~�G� ± �bk«wQl�wQr�½(y�lZl9nx�by��
¨ · k ��y�l ®°¯²±¿¾Àµ�³Z´�¯ÂÁ �
¨ Ã rq}Äy'�by�p�y�}Onq�G� ����n~t~t�y�p�zÅl�|~½Ær���w`j�y�Ç�}:l�w
± �«y`wÈw�y�}Äl{�

Ã y{y`w É�kIpx�u�«y`wQrupÊ��ru|~pvz § ±¿¾Ë´�ÌÍ®�¾Îµ �
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Ð�cueÑe�]5�~ÒÓ_v��Ôuf

¥ ­ kYl�wQrq}¦kD��n~�G� ��ÇÕ}ÄlQw   nqt~t�}Är{ÖqkI½�nxw�y�� ��¤`�

¥ × rq}dn~p��ÙØÈ� Ú«®°¯¶Û¦Ü�Ý ¨ µ�ÞZß�Û¦Ü ¨ µ�Þ�³�® ¨ Ø�³9´
¯Àà�áOâ
��rdzqy��

¥ ã r�äsl�r���tvn�},k«w¦����j�y{��¡�½�n�w`}¦k Ö å §

¨ º �G�æpxrup{ç�£{y�}:r���y{�`wQrd}:lÙr����«y�px��w`j Ø �
¨ Éh��nq�Yn�}�½¼|~� wTkItq�«y�l�}Oy�½$r���y{z   l9n��è�T�ÓÇqÖqkIpx�
Ç�}:l�w(p�rhp�çU£{y�}Är
y�p�w`}A�¼wQr µ ¤`�

¥ É�kIp��{yÆn~p{�éw,ä�r }Är�äsl¶r�� å n�}Oyê�;kIpvy�n�}?� �
kIp�z~y�t�y�pvz~y�p�w��dzukYlQwZn~pv�{y¼kYlÙ�u}Äyxn�w�y�}ëw`jvn~p Á �
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Ð�cheíe�]A�qÒî_���Ôhfîï�_����q��Ô�ð�ñ

n

0 0 0 1 0 0 1 0 0 0

i

j

l = n − k

n

Parity check matrix
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Ð�cdÔhcueÊcqgUÔÅ_���Ôhf

Ú«®°¯óÜ�Ý,³T±
¯ÂØÈ³Z´�¯óÜvÝ ¨ Ü�ÝÄôöõQáOâ ��rdzqy��
  ã ru|x�uj~� �x�dw`j�y¿z�|vn~�~r���w`j�y ­ n~½¼½¬kIpx�
�{rdz~y��G¤
÷ rupxl�w`}?|���wTkYrhpd§

¥ Ã y{l�l9n��by�§ øé¯úù¢ø õ ³{û{û�ûö³Zø»ü�ýnxlZl�rd��k3n�w�y{z�ä$k«w`j
þÿÛ�� õ ³{û�û{ûö³�� ü Þ�¯�� ü��� õ ø � � � �

¥ � p���rdzukIpx�æ§ © Û,ø»Þ�¯úù,þÿÛ���ÞZý
	���
�� �
¥ � kYl�wZn~p��{y ����j{���
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�ë��a��d�d��e�]Gcha;^¼���bf�g��ö�h];�Tf���fha;Ôu^
É�ru½(y��¦n��`wQl   × k Ö�l�kY£{y�r���Çuy��«z
wQr Ü�Þ �

¥ � rup{ç�£{y�}Är
z~y{�u� Ì�Ø t�ru� �x��jvnxl Ì�Ø £{y�}Ärdy�l��
  n~� w �A� �x�v£{y�}Är�rup Ì�Ø,ß�Ü �Q}¢n��`wTkYrup�r��ÕkIpqt~|�wQl{�G¤

¥ � y�� Ì�Ø t�ru� �vl!�Î��y{�`wQrq}æl{tvn��{yÙr���zukI½ª� Ø{¾Åµ �

¥ � rup{ç�£{y�}Är
z~y{�u� Ì�Ø � ø ç?��n�},k3nxw�y��Õt�ru� �x�
£{y�}Är�rup ÌèØ¦ß�Ü �È}¢n���wTkYrhp�r��!kIpqt~|�wQl{�

¥ Ø#"ÍÜ%$ � y��æ� Ì�Ø � ø ç¦��n�}¦k3n�w�y���t�rh� �vl�¶zhkI½ª� &('*) ÝÝ,+ ��y{�`wQrd}öl�tvnv�{y��
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����a��/.?cd_v�T^�ï�_v���~��Ôëñ:ð
¥ � rup{ç�£{y�}Är
z~y{�u� Ì�Ø � ø ç?��n�}U�5�ët�ru� �x�m£{y�}Är
rup

Ì²µ ¨ Übô105Ý3240 â ôöõ6575 �Q}Onv�`wTkYrup¬r��!kIp~tq|�wQl{�
¥ 8 y{�`wQrd}ël�t�n��{y�r�� zhkI½(y�pxl`kYrup 9 & ' Ý:+ �
¥ º �`w`|vn~��zhkI½(y�pxl�kYrup;�=< r���rq}Äzqy�}Äy�z�tvn�}:wTk«wTkYrupxl
r�� Ø kIp�wQríkIp�w�y��by�}Äl��È}Äru½ >@?h³{û�û{ûö³9Ü ¨ µ�A �
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Ð�cdÔhcue
cdgUÔî_v��Ôufb^�ïQ_����q��Ô�ð�ñ

¥ ÷ rdzqy�ä�rq}Ozbl n�}Oy y���n~�G|�n�wTkYrupxl r��Îz~y��u}Oy{y µ
t�rh� �dp�rh½¬k3nq� l�r���y�} Cëâ �

¥ Ã n���nx�u}Oy{yÆkIpÆnxw ½$r�l�w µ�ßvÜ �Q}¢n��`wTkYrup r��
kIp�zhkD�{y{l{�

¥ $ � kYl�wZn~p��{y 9èÜ�Ý ¨ ÜvÝÄôöõ �
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E�f~fqÔGFIH���a3��eÊ��� ����Ôufb^
ã y{y{z�çQÉ�ru� rh½$rup ÷ rdz~y{l{§

Ú«® ³1±�³Z® ¨ ±¿¾Àµ�áOâ ��rdz~y��Mrq} ÜJ9Í® �

¥ × k Ö�zukYlQwTkIp��`w �LKx³{û{û�ûo³6�LM ôoõ*NPO �
¥ Ã y{l�l9n��by�§ ÷ rdy4Q
�vkDy�pxwQl�r���t�ru� �dpxru½¬k3n~� l

ù¢ø K ³�û{û�ûö³Zø ü ôöõ ýSRÂþÿÛ��ÕÞ�¯=� ü ôöõ�T� K ø � � �
¥ � p���rdzukIpx�æ§ � ��nq�G|vn�wTkYrupxlÙr���t�ru� �dpxru½¬k3nq� l

ù,þÿÛ�� K Þ�³{û�û{ûö³1þÿÛ�� M ôöõ ÞZý
¥ � kYl�wZn~p��{y �Mrh�G� rxäsl��Q}:ru½ �¦n��`w�rup�|~pbk ��n�}¦k3n�w�y

t�rh� �dp�rh½¬k3nq� l{�
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UÙ^�]GÔuf
ÉdwZn~pvzqn�}Äz w�yTÖvw`��rqru¡�l ��k ��y ��y�}5� zhkWV�y�}Äy�p�w
t�}Äy�l9y�p�wZnxwTkYrhp�r�� ã É ��r�z~y�l{�� yTÖvws�,y�äÀl{�;kDz~y�lÙyTÖ�t~�Yn�kIp¬w`j�y¿��rup~p�y��`wTkYrupq�
  Ã nT��l{¡�kIt¬wTkI�G�SX � p�zÊr�� º l`kDz~yZY~¤
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��g�]Ae'];�`];�bfÅg?�����T^¬cu��Ô ��cu�q����]7_vcuaSE[H�_���Ôhf

� y��Èpd§ \ kYl�n't�}¦kI½¬k«wTk ��y ® w`j�}:rdr�w�r���|~p�k«w¦�Êk«��§\ M ¯¶µ �~|xw \ �!]¯¶µ�³úµ¿Ì_^!"Í® �

× nv�`w�§ ?`"Î±/"Í® $
µ!¾a\ ü ¾óÛ�\ ü Þ6bm¾dcZc cv¾óÛ�\ ü Þ M ôoõ ¯e?hû

¹ }Ärqr���§\ M ¯¶µf$ Û�\ ü Þ M ¯¶µf$ Û�\ ü Þ M ¨ µ$¯e?$ Û�\ ü ¨ µ�Þ�¯e?
rq} Û�µs¾a\ ü ¾gcZcZcxÛ�\ ü Þ M ôöõ1Þ ¯e? �� y��Èpd§ ÷ nqpxrup�kD��n~� ã É �{rdz~y�§

Éhy`w � � ¯d\ � � ?�Ì_^ ÌÍ® ¨ µ �
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\��qcua��h.$��cu�q����]G_�cuaSE[H�_���Ôhf

� Ö�t~� rq}¦kIpx��w`j�y¿zæ|vnq�7§
ù�i K ³�û{û�ûo³ji M ôöõ ý NlknmpoqM ôöõr �T� K i � þÿÛ�\ � Þ�¯e?h³ts uhvxwæû ÌÎ± ¨ µ y{z�|~}�û þq� M ôöõ�T� K i � Û�\ � Þ��Ù¯d? � s{?�Ì��ÊÌÎ± ¨ µq
Û�� ¨ \���Þ%���ÊÛ��ÕÞ*�¯�� M ôoõ�T� K i � � �
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\��dcua��h.�E[H _v��ÔufîïQ_����q��Ô�ð�ñ

¥ � y�w �ÊÛ���Þ ¯�� ü ôoõ� � K Û�� ¨ \���Þ
¥ Ã y�l�l1nx�by�§ ÷ rdy4VÕl�r���t�ru� �vlùM´ K ³{û{û�ûo³Z´ M ô ü ôoõ ý�R=�°Û��ÕÞ�¯=� � ´ � � �
¥ � p���r�zhkIpx�æ§ ÷ r�y4V�lÙr���t�ru� �

½¼|~� wTkIt~�;kDy�z¼ä$k«w`j �
Û��ÕÞ �� y`w �ÊÛ��ÕÞÊ¯ �
Û��ÕÞ*cG�°Û��ÕÞ�¯ � � i � � � û� p���r�zhkIpx��� ù�i K ³�û{û�ûo³ji M ôöõ ý
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U(aD�Tf�g��qc~�Tf»Ôhf~^`_~g�]~�q��]G���°��.¿\��qcua
i�j~½ª§ knmpo ¯�� ù,þÿÛ�\ � ÞZý M ôöõ��� K �dþÿÛ�?~Þ�¯e?�³uhvZw�Û?þ¶ÞsÌÍ® ¨ ±g�
¹ }Ärqr���§ � y{y{zÊwQrª��y�},k«�O�

Û�� ¨ \�Ý:Þ*�#� M ôöõ�T� K þÿÛ�\ � Þ�� � ³�?�Ì�Ø�Ì�± ¨ µ� � M ôoõ�T� K þÿÛ�\ � Þ`Û�\(ÝÄÞ �� � M ôoõ�T� K ÛZÛ�\ � Þ��{Þ`Û�\(ÝOÞ � ³ µ¬Ì��ÊÌÍ® ¨ ±� � M ôoõ�T� K ÛZÛ�\ � Þ��{Þ`Û�\(ÝOÞ �� � M ôoõ�T� K Û�\�� ) ÝOÞ � ³ µ¬Ì�Øh¾,��ÌÍ® ¨ µ

× ru�G� r�ä�l��È}Äru½ÿt�}¦kI½¬k«wTk �~k«w,�x�
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� ��Ô �h.�U�^{]GÔhf
÷ rup����G|�l�kYrupq§ ã y{y�z�çÈÉ�ru� ru½$rup ��rdzqy�l n�}Oy
  n~�G½$r�l�w9¤ w`jvyvkI}ër�ä(pªzæ|vnq� l{�
ÉdwZn�w�y�½(y�p�wsr��m�h}Oy�nxw$kI½¼t�rq}:wZn~p��{yb�� }�nxl � y��~kIp¿ä�ru|~�«zÊl9n�� �5�5�:�
Ã nx�up�k«w`|�z~y�r��!kI½¼t�rq}5wZnqp��{y$��y�}5�Ñ�Yn�}Ä��yb�� p��Mrq}:w`|~pvnxw�y�� �¼l`kY�hp
kYl¿p�y{�bnxwTk ��y��
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E�fbfqÔ�FZ�Ó�æa7a3fhg$����Ôhf~^
÷ r�z~y�l¿�vnxl9y{zÊrup�½¼|q� wTk ���st�ru� �dpxru½¬k3n~� l��<ÿ��n�}¦k3n~�q�«y�l ¯Àø �uz~y��u}Oy{y Ì_� �
÷ r�zhkIpx��w`j�y�rq}5�¼�,n��vrq}¦k«w�y § Ü¿¯ÂÁ � Ú«®m³T±�³9´�á b á ��rdz~y

®°¯óÜ '%� ±
¯¡ ¢  ø �!£¢£ � ´�¯óÜ ' ô{¤
÷ ru½¼t~�«yTÖqk«w¦��w`jq�	�¦n{�vrq}¦k«w�y § ÜJ¥_� � Ú«® ³1±�³9´báOâ ��rdz~y
®»¯óÜ '¦� ±
¯   øÿ¾§�� £ � ´�¯óÜ ' ¨ ��Ü ' ôöõ

� nxwÈw�y�}Õ��y�}Äl�kYrupq§� n�}Ä��y�}on~�Gtqjvn~��y`w �Õ�Yn�}Ä��y�}özhkYl�wZn~p��{yb�
÷ nqpªnq� l�r�wZnq¡TyªkIp�zhk ��� z~y��u}Oy{y���rh|qp�z~y{z»t�ru� �vl��
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E�cu��Ôh��e aX]A�dfbcqg�_v��Ôuf~^

¹ kD��¡ i õ ³{û{û�ûö³Ii ü N1¨PO M nqp�z»�«y�w
� ¯ ©ªªª« ¨ ¨ i õ ¨ ¨

¨ ¨ i b ¨ ¨���
¨ ¨ i{ü ¨ ¨

¬®­­­¯
º pvn~� �vl`kYl   r�� � kYl�wZn~p���yx¤`§
¥ × rd}ëÇ~Ö�y{z ù�° õ ³�û{û{ûö³I° ü ý ]¯²±?³�´nµT°¶� N¸· Ûj±?h³9´�Þ(¹ Ì Ü�0�º¶»�03¼42 M 5¦ôöõ65 M û
¥ i�j~|xl³�´nµ¾½h°§¿{ûÁÀ�ûÂ°¶� N¸· Ûj±?h³9´dÞ(¹�Ì�Ü ü ) 03º¶»j03¼42 M 5?ôöõ
5 M û
¥ i�j~|xl(k«� ±ußv®,"²µ ¨ å â Û¦´�ßv®öÞw`j�y�p¼�{rdz~yªkYl ÚY®m³T±�³Z´báOâ ��r�z~y��
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Ð�cueÑe�]5�~Ò_Ã cua7a;^
¥ ã y{��n~�G� · Û ±�o³���Þ �vnq�G�br���}¢n�zhkI|xl � n�}Äru|~p�z ±� �
¥ Ä Û,® ³6��³ZÜ�Þ ¯ X,�vru�G|~½(yxY�r�� · Û6c:³6�bÞ kIp O M �
¥ � y`w å
âxÛ®Å�Þ ��y Ü çQn�}5��y�p�w`}:rut��¼�Q|~p���wTkYrhpd�
å â Û®ÅÕÞ ¯§Å¢|3z�w â   Ü ¨ µÅ £ ¾�Û�µ ¨ Å�ÞG|3z�w â   µ

µ ¨ Å £
× nv�`w�§ Ä Û,®m³�Åæ® ³ZÜ�Þ!RóÜ º » 0ÂÆx5 M
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Ho�æeÑe
cdg��
¥ ã y{y{z�çQÉ�rh� ru½$rup �{rdz~y�l n�}Oy �u}Oy�n�w�� �~|xw
n~�Gt~j�n~��y`w�kYl�wQrdr��Yn�}:�by��

¥ ­ nvzqn~½�n�}Oz(�{rdz~y�l�n�}Oy!yTÖ�t�rup�y�p�wTk3nq�G� ���Yn�}:�by��~|xwjvn{��y��u}Oy�n�wÙzhkYlQwZnqp��{y��

¥ ã n~p�zbru½ ��r�z~y�l�n�}Oy��u}Oy�n�w��
º ��j�kDy���y ±ußv®m³9´�ßv®,¥Ç? r���y�}���kIpvn�}5��nq�Gt~jvn~��y`w��È |�w(pxrup{çÈ��rupxlQw`}U|��`wTk ��y��Õpxrup{ç¦��y�},k«Çæn~�~�«yÉ�

pxrup{ç�zqy{��rdzdn~�~�«y��
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Ê �æf�g?c~�`]X���q^¼���°_v��Ôufb^
÷ nqp�t�}Ärdzæ|v�{y(��rdzqy�l �Q}:ru½ór�w`j�y�}Õ��r�z~y�l$���¬lZrh½(y
�vn�l�kD��rut�y�}OnxwTkYrupxl{�

¥ ¹ |~p���w`|~},kIp�� §
i�jq}:r�äÂn�ä!nT�
��ru�G|~½¼p¬r��m��y�p�y�}¢n�wQrq} ½�n�w`}¦k Öh�

Ú«®m³T±�³9´�á¢â Ë Ú«® ¨ µ�³1±�³9´ ¨ µ�áOâ
º lÈ�d½¼t�wQr�wTkD��nq�G� �¿ä y�n~¡Ty�}��  � ��y�}A� �;kIpvy�n�}���r�z~y'kYl�t~|qp��`w`|~}Oy{z ­ n�zdn~½�n�}Äz��rdzqy��X¤

¥ ¹ n�lQwTkIpx� §
º zÍÌ�r�kIp¬�by�p�y�}¢n�wQrd}:l�r�� ��r�z~y�l�r��	l1n~½(y¬zhkI½ª�wQr��by`w�� rupx�by�}ö��r�z~y��

Ú«® õ ³T±�³Z´ õ áOâ � ÚY® b ³T±�³Z´ b áOâË Ú«® õ ¾ ® b ³1±�³9´ õ ¾ ´ b áOâ
º lÈ�d½¼t�wQr�wTkD��nq�G� �¿ä y�n~¡Ty�}��
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\$]AgUf~_v�Î��g?��Ô���_��T^
¥ Ú«® õ ³T± õ ³Z´ õ áOâ Ï Ú«® b ³T± b ³9´ b áOâË Ú«® õ ® b ³1± õ ± b ³Z´ õ ´ b áOâ
¥ � y`w Ð �by�p�y�}Onxw�y Ú«® õ ³1± õ ³9´ õ á ��rdz~yb�� y`w � �by�p�y�}¢n�w�y Ú«® b ³1± b ³9´ b á �{rdz~y��
¥ ÷ rdzqy�ä�rq}Ozbl�r�� Ð¦Ï�� n�}Oy ® õ*Ñ ® b ½�n�w`}¦kD�{y�l�§Ò �%ÓLÔ,Ð��ÕÔ NPO ü ÖI×æüÙØZÚ
¥ ÷ ru�G|~½¼pxl�r���w�y�pxlZrq}on�}Oy¿��r�z~y�ä�rq}OzblÙr�� � �

ã rxäsl�r���w�y�p�l�rq}�n�}Oy¬��rdz~y`ä�rq}Äz~l�r�� Ð �
¥ º lÈ�d½¼t�wQr�wTkD��nq�G� �¿ä y�n~¡Ty�pbkIpx�æ�� Ö�n~½¼t~�«yb§ªw�y�pxl�rq}�t�}Ärdzæ|v�`w¿r�� ã É���r�z~y�l{�m�dk ��y{l
��k ��n�}¦k3n�w�y t�ru� �dpxru½¬k3n~� l�r��¼z~y��u}Oy{y ± õ ¨ µ kIp �
n~pvz ± b ¨ µ kIp Û �
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������_vc~�Tfh�qc~�`]X���°�h.Ù_v��Ôufb^ÝÜ(Þ~�ugQ�dfÉ�:ß
Ú«® õ ³1± õ ³Z´ õ á â � Ø à ÚY® b ³T± b ³9´ b á âË Ú«® õ ® b ³1± õ ± b ³Z´ õ ´ b áOâ �

¥ ÷ ru½¼tvn�}Äy(ä�k«w`j¼i�y�pxlZrq} ¹ }Ärdz�|��`wQl�¸

¥ iÕy�}U½¬kIpxru� r�����§ × kI}ÄlQw���r�z~yªkYláXUrh|xw�y�}ö��r�z~yZY
Éhy{��rup�z���rdz~y�kYl/XZkIp~p�y�}ë�{rdz~yZYu�

¥ � p���rdzukIpx�æ§� p���rdzqy�½(y�l�l1nx�by(ä�k«w`j�ru|�w�y�}öy�p��{rdz~y�}��
i�jvy�p¬y�p��{rdz~y�y�nv��jÊ�«y`wÈw�y�}�ä���kIp~p�y�}ë��rdzqy��

¥ � kIp�y�n�}¦k«w,� nv��j�kDy���y{z ä$k«w`j ��n�}Oy�� � |�w�y�}
n~�Gt~j�n~��y`wÑ½¼|xl�wÑ��yît�}Ärht�y�}U� �ÅyTÖvw�y�p�z~y�zî�Q}Äru½
kIp~p�y�}onq�Gt~jvn~��y`w��
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�ãâ cue/�æa3f�äåE[H à Ð�cdÔucheÊcqgUÔ
¥ × k Ö ± b �
¥ � y`w ® õ ¯ÂÁ ü Ø ³1± õ ¯æcÂçv® õ ³9Ü¿¯ÂÁ �

¥ ã Éíru|�w�y�}ö��r�z~y�§ ÚY® õ ³Zcèç�® õ ³Zcèç�® õ á MÕÖ
¥ ­ nvzqn~½�n�}Oz kIp~p�y�}ö��r�z~y�§ Ú«® õ ³1± b ³Zcèç�® õ á b
¥ ÷ rup���nxw�y�pvn�w�y¿��rdzqy�§ Ú«® b õ ³Zcèçb± b ® õ ³ cXÁ�ç�® b õ á b
¥ � y`w ®°¯Î® b õ � � lZy ± b ¯écèç[|3z�w b ®Ú«®m³ZcXÁ�çÕê ®�|3z�w b ®m³ZcXÁ�ç�®�á b �{rdz~y
¥ ÷ rupxlQwZnqp�w�zhkYlQwZnqp��{y��Õt�rh� �í}Onxw�yq¸
· rqrdz��Mrq}ë½�n~p{�(��ru½¼t~�«yTÖqk«w,��w`jq�	nqt~t~�;kD��nxwTkYrhp�l{�
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Þ~�hg��qf�������Ôufb^
¥ ÷ rup���nxw�� ã Éª��r�z~y�l�ä�k«w`j¿}¢n~p�z~rh½²�;kIp�yxn�}u��rdzqy��

¥ º w�y�n���j��«y���y��q��rdzqy�jvnxl���rupxl�wZn~p�w ´�ßv®m³T±uß�® �

¥ ÷ rup���nxw�����r�z~y�jvn�l ��rupxlQwZnqp�wQl��Mrq}ë��r�w`j¬}OnxwTkYr�l��

i�j~½ª§   � p@ëunxwÈw�y�},kIp��'��y�}Äl�kYrup�¤`� º lÈ�d½¼t�wQr�wTkD��nq�G� ���rqr�z°�{rdz~y
�xn~p ��y��Mrh|qp�zÓkIp�ìæ|vn�l�k ç1t�ru� �dpxru½¬k3n~�
wTkI½(y��
i�j~½ª§   × �YnxwÈw�y�},kIp��Ê��y�}:l`kYrhp�¤`� È �°|�l�kIpx��íÅ�«y���y�� l
r����{rhpv��n�w�y�p�n�wTkYrupq��nxlÈ�d½¼txwQr�wTkD�xn~�G� � ��rqr�z���rdz~y
��nqp���y¶�Mru|~p�z kIp�pvy�n�}?� �ê�;kIp�y�n�}îwTkI½(y��îä�k«w`j
t�ru� �d� r��
l�t�n��{y��
  � r�w�w`j�y¿y�p�zÊr��mlQwQrd}A�x�X¤
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îd�q^��1f~^�fh�Å����Ôufb^
  Ã rq}Äy,X�yTÖ�t~�;kD�vk«w6Y
��r�z~y�lZ� � kD�{yªkDzqy�nÕ� � Ö�t�r�l`k«wTkYrhp
zæ|�y�wQr/ï�|���¡Ty�}?½�nqp�¤
ÉÕ|~t~t�r�lZyb§ ÷ nqp�yTÖ�t~�;kD�vk«w`� �Ùz~y�lZ��},kI��y�l9nq½¼t~�«y l�tvnv�{y
��rup�wZnbkIp�kIpx� ® õ ��r�z~y�l l�|���j w`jvnxw n~�G�î�q|�w ð
�Q}Onv�`wTkYrup�r���w`j�y¿��r�z~y�l�n�}Oy Ú«® b ³T± b ³9´ b á â ��r�z~y�l��
i�j�y�p¼��rup���nxw�y�pvnxw�y���r�z~y�l�nxl��Mru�G� r�äsl�§

¥ � p���rdzqy�½(y�l�l1nx�by�|xl�kIp�� Ú«® õ ³T± õ ³Z´ õ á â � Ø ��r�z~y��
¥ � p���rdzqy ^ w`jÓ�«y`wÈw�y�}�r��¼}Oy�l{|~� w�|xl`kIpx� ^ w`j°��rdz~y
�Q}:ru½ l1n~½¼t~�«y�l{tvn��{yb�

¥ ã y�l�|~� w!kYl n ÚY® õ ® b ³T± õ ± b ³{Û¦´ õ ¨ ðZ® õ ÞQ´ b á â ��rdzqy��
÷ nqp��by`wÙnxlQ�d½¼t�wQr�wTkD��n~�G� �ª��rdrdz���r�z~yq¸
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îd�d^T�Tf~^�f��{ñ7^�^�cue/�æa3f ^x�dcd_vf
¥ i�jvy �År�£{y�p���}¢n��¢w y�pxl9y�½¼�~�«y��
¥ � y`w ® õ ¯óÜ ü Ø �
¥ � y`w ò ¯=�%òÊÛ¦Ü ü Ø Þ �
¥ Ã y{l�l9n��by��Mrq} kIp~pvy�}ö��rdz~yb§ � N ò �
¥ ° ç?w`j��{rdz~y
½�n~txl �áóË ù7�o³j°1�Õý �
¥ × rq}�½$r�lQw ° �°�by`w ÚDÁb± b ³1± b ³1åîôoõâ Û õb Þ`Û?Áb± b Þ�á â��rdzqy��

¥  Iô �3y��:�q½$r�lQwö��rdzqy�l{��n�lë��rdrdz�n�l�}¢n~pvzbru½ �{rdz~yq¸I¤

-. /1032547698:6;2707< = >?6;@A63B CD=5EGFGFIH J KML 0;BD49KONA6GL B PQNA<1KONI2IR <;@TSU43P3N7L VIJUWXP - CY67L PZS,[MN EÂ-

õ��pövf���_bgUcÉ.?�¿fh�q^`f�eá÷ua3fîï�_v���~��Ô�ð�ñ
 Iô �upxrq}¦kIpx�
l{|~�xl9��},kItxwsrup ± b ��y�� rxä��X¤°ÍkYl ´ çT�vn�z k«� ° ç?w`j¼��r�z~y�pxr�w ÚDÁb±�³T±�³Z´bá â ��rdzqy��
÷ �YnbkI½ª§�< r�����n�z ° �3l(kYl�nxw(½$r�l�wÄ Û?Á�±�³9´�³ZÜ�Þ�RóÜ º » 03¼4240 b ü 5ø5�ùÂ0 b ü 5 û
¹ }Ärqr���§
¥ ô � ° õ ]¯=° b w`j�y�p
kIp�w�y�}ÄlZy{�`wTkYrup¬r��m��rq}U}����r�z~y�l(kYl�w`j�y ? ç¦��y��`wQrq}��
¥ � nv��jÊ�vnvzÊ��rdz~y�½¼|xlQw$jvn���y�pxrup{çU£{y�}Är¼��y{�`wQrq}

kIp · Û ±?u³Z´�Þ � i�j�y�l9y�½¼|xlQw���y¿zhkYl�wTkIp��`w��
¥ i�j~|xl��unxw(½$r�l�w Ä Û?Á�±�³9´�³ZÜ�Þ �vn�z'��r�z~y�l{�
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Þh�ug¦�Zúdf�g;�u�æ]A�q�Tf�gU^
¥ �îy��«z~rhp¼�{rdz~y�l�§ �áóË ù7�ö³I°1�o³j° b �o³�û{û�û`ý �
¥ · y`wQlÙzhkYl�wZn~p��{y¬n�}?��k«w`}¢n�},kI� �ª��� r�lZy�wQr µ ¨ õâ �

¥ º � w�y�}?p�n�w�y }Äru|�w�y�§ ÷ n~p nqt~t~� ��ï�|v��¡Ty�}U½�n~p
yTÖ�t�r�l�k«wTkYrup ä�k«w`jûívç1�«y`��y�� ��rup���nxw�y�pvnxwTkYrhpÓnqp�z
}Onqp�zbru½ �;kIp�yxn�}ö��r�z~y�l��

¥ ÉÕ|x��k �xnq½�n»y`w�n~�7�ètvnqt�y�}:l�§ · y�w'��y`wÈw�y�}�}¢n�w�y�lw`jvn~p¦�Óy��«zbrupq�
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