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ù�bcyk{]j'bcp]h�l � sQlnj'hkbca`pNhkp]h�o �_K�Kh�l�b�oQÒT_K�Nj'bcø]h�o=� � hkbc�'j·oQbcyk{]j�� s`oQs]j'sQoQh�ol�ÏÑ�h�l\o]ø]h�l t |]{Kl�h�oGZ�ÒT|]ö?ÒT|���ÒT_Klny6{
h�l'�NaR�|]l'_KoQp]�m�K|��'bch�lnj'h�wxhkjm{QsQÒKh�o � l�azh�l\o]j'hÔ�'j'hkj'��lnbcyk{]j\bzpAbc�'j#_KoQÒxoQbzyk{Nj lnhkøQbcÒKbch�lnj#ù0h�lnÒKh�o	� _KöKu��
b wxb�o]j\s`oGZ d�e]÷]÷#o.�_K�Kh�l�jml'_QpEh�l��'jm��|�ac�	h�l'�]aR�|]l\_KoQp]�m�K|��'bch�lnj\h wxhkjm{QsQÒKh�o |]_Nt�ÒKh�o;g+h�l�hkbzyk{ ÒKhk�ûr/a�| ï
oQh�oQ��u/wxbcj æ���� ý����������! �í�ZØhkbòoQh�� j's]j�|�a ï s`lnÒToQh�oQÒKh�oär(a�|]o`_KoQpN�'�'�Q�'j'h��[ZKh�oNjnù�bcy6��hkazj\hFwûb�oNj's`oAhkb�oQh
� bzhkac��|]{Qa ø]s`o�×�bchka���s`oQ�kh��Qj\h�oGZ+ÒKbch.ÒT_Klnyk{�ÒKbch[��b�oNj'h�lnp`l\_KoQÒKjm{Qhks`lnbch.ÒKhk� j's]jm|�a ï sQlnÒToQh�oQÒKh�o r(a�|]oQh�oQ�
ø]s]acac�'j��|NoQÒKbzpAh�l'�NaR�|]lnj?ù h�l�ÒKh�o�u/vFbch�ÒT|]� bcj?h�ln�kh�_Qp]j'h�o	�0hkp]hka�o	h�lna�|]_K�Kh�o æ���� ý����������! �í�hkb�oQh �'b�oKo ï
ø]s]acach � b�oQ�'y6{Kl �|]oK�`_KoQpAÒKhk�?ÒT_Klny6{Q��_Qy6{Nj'h�o.��|]_K� �#ÒKh�l0� hkazj\��_Q�'j �|]oQÒKh]u
���p�8hkp]h�oQ�m|�j'����_ºj's]jm|�a ï s`l�ÒToQh�oQÒKh�o r(aò|NoQh�l'oºs`�Kh�l�bzh�l�h�o~�K|]lnj'bchkaca ï s`lnÒToQh�oQÒKh � h�lVt�|]{Klnh�oº|]_Nt r/a�|]o ï
���#���a�������������1�����u�������������x�����C�t���������������u�¡ a¢�£@¢�¤ ¥G������¦����¨§�©1ªaª]«1¬�¢
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��_Q�'j �|NoQÒKh�oGZ]ù0s`ÒT_Kl�y6{8ÒKbzh?×�bchkaò��s`oQ�kh��Qj'h�ø]sQob wûb�oNj's`oGZQd�e]÷]÷uoØoQbcyk{]j/ÒKb�lnh��Nj+|]oNù h�oQÒT�K|Nl��'b�oQÒ}u·�F|N�î� ï
{K|]���K|�j'bTh�oNjnù�bcy6��hkacj'hF� bcj#ëáìîí æ®< �: �í�_KoQÒn¯ ãFæ5° æ®< �: �íSbô�F|]� �K{K|]���K|�j'b�d�f±g*hCi/Z�d�e]e]ñ]|uoÌhkb�o
� g0Ñ ï�� h�l t |]{Kl�h�o tm�_Kl+�K|]l�j'bchkaza ï s`l�ÒToQh�oQÒKhîr/a�|]oQh�l(ù�bch#ÒT|�� {Qbch�liø]h�lnù0h�oQÒKhkj'h ã?å�æ�ç�èÏé b ��h��Øh�ln�m�Nbòl�y6{GZd�e]e6��kT� h��Kh�ln�m�Nb�lnyk{GZ+d�e]eNñ#o u � lF��s`oQ�kh�oNjmlnbch�lnj'h �'bcyk{x|]_Nt ÒT|�����d#ray(d�yng*w9{³²�d�´�h8{~µ�´�h vg]z�d#y�ZQÒT|AÒKbchk�'hk�×�bchka���s`oQ�kh��Qj�|N_Q�îhkb�oQh�l	¶ �_Qj'�kacbcy6{K��hkbzj\�m|]oK|�ac�Q�'h,��øQp]aRu·w�f�}�h�}Hf�¸º¹»r1¼�|�h�d�½�Z�b wxb�o]j\s`oGZ0d�e]÷]÷#o��F|�ac�îh�l t�s]acp ï
lnhkbcyk{Q�'j'hk�F�?s`oQ�kh��Qj#{Qh�lnø]sQlnp]b�oQpTu

¾ àTâS�Qà�ÈÏÈÀ¿xà�È¾È}Î�ÈDà�Î âc%áÊ(' É�â�)9'}É �àKÐ5ÊTÈ¾É�ÊKÞNÈ*Ê5È@Á � b�o~�5h�{Qaz�\y6{Qa�|�p�Z b�oQ�m�Khk�'sQoQÒKh�lnh�b�o~ÒKh�l� �]j'bcs`oQ���Qaò|No`_KoQp�Z�bc�'j?ÒT_Klnyk{.ÒT|�� � s`lnacbchkp]h�ox�Khk�\j'b����Ôj'h�l#gihkÒKb�oQp`_KoQp]h�o p]h���h�oKoQ�khkbcy6{KoQhkj#Z�ÒKbzh�oQbcyk{]j
p]h�� hkb�oQ�m|N�¼h�lVt �_Qacacjäù0h�lnÒKh�o�� �s`oKoQh�oÂ���\bzh�{Qh � �Q�'yk{KoQbcj'j[�TuôÕ9�kuDg+hkbFhkb�oQh�� �Th�{Qac�'yk{Qaò|�pEacbchkp]jähkb�oQh
_KoK� bcj'j'hka��K|]l�h �VoK��s`oQ�'bc�'j'h�oQ� bò�Àr(aò|No ø]s`l]Z�ÒKbch#|N�Kh�l+oQbcyk{]j0� h�{Kl/øNh�ln�'yk{]ù�b�oQÒKhkj�ZNÒT|�r(a��|NoQh#�Khk�Q�_Qp]acbcyk{
b�{Klnh�l&40s`oQ�'jml\|�b�o]j'��bò�¼Ñ}|]_Nt�ÒKhk�.r/a�|]oQ_KoQp]�m�Kl�s]�khk�'�'hk�.� s`oQs]j\s`oºù�|�y6{Q�\h�o�uEvFbchk�'h	bòoK��s`oQ�'bc�'j'h�oNj'h�o
gihkÒKb�oQp`_KoQp]h�oä� �_Q�'�'h�o�bzÒKh�oNj'bÖóT�kbch�lnjFù0h�lnÒKh�oGZK_K�-hkbòoQh�oAh�l\oQh�_Qj'h�oA�Th�{Qac�'yk{Qa�|�p���_�ø]h�l'� hkbzÒKh�oGZØù h�oKo
ÒKbchFp]achkbcy6{Qh��Qbcjm_K|�j\bzsQoAù�bchkÒKh�l0hkb�o]jml�bzj\j�u/vFbch � ÒKh�o]j\bôó*� |�j'bcs`o ÒKh�l+�5h�{Qac�'y6{Qa�|�pN�m�KhkÒKb�oQp`_KoQp]h�ox�ØhkÒKh�_Qj'hkj
hkb�oQh³�K_Qyk{Qh�oK|�y6{Ahkb�oQh�lÄÃÅrtsuh]vg*rxw�y9zä|]_Nt/ÒKbzh ��l'|�p]h]q�Æ[g*rxw�½ �'yk{Qa�_Qp�hkb�oQh � �Nj'bcs`oAtRh�{QaCÇxv�|]�Øhkb}ÒT|]lVt
ÒKbch � l\�]aR�|]l'_KoQpxoQbcy6{NjFb��ð_K� p`|NoQp]�'�m�Kl'|�y6{Qacbcy6{Qh�oÈ�QbòoKoQhAø]h�ln�\jm|]oQÒKh�o	ù0h�lnÒKh�oGZ}�'sQoQÒKh�l'oxbc�'j�{Qbch�lFhkb�o
É�d�Ê±d#}C{]Z�ÒKh�l?b�oxÒKh�l?ø]h�lnù0h�oQÒKhkj'h�oË� b�o]j\h�lnp`l'_KoQÒKjm{QhksQlnbch�p]h�tm�_K{KlnjFù�b�lnÒ}u ��oxÒKbchk�'h�l � l'�Øhkbcj�bc�'jFÒKbchk�'h
�{Qhks`l�bzh?ÒT|�� � h�lVt |N{Klnh�o ÒKh�l0�K|]lnj'bchkaca ï s`lnÒToQh�oQÒKh�o	r/a�|]oQ_KoQp�Z`|]oK{K|NoQÒ�ÒKh�lnh�l(�Th�{Qac�'yk{QaR�|�p]hFh�l'�NaR�|]lnj _KoQÒ
ÒT|]l'|N_Q�#�0hkp]hka�o.��_Kl � h�l'� hkbcÒT_KoQpAÒKbchk�'h�l?�Th�{Qac�'yk{QaR�|�p]hî|N�Qp]hkachkbzj\hkj#ù0h�lnÒKh�o�u
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v�|�� ×�bchka ÒKh�l � l\�Khkbcj�ù�|]l?ÒKbch � lnù0hkbcj'h�l'_KoQp	ÒKhk��r/a�|]oQ_KoQp]�'�'�Q�'j'h�� � ã?å�æ�ç�èÏé _K�µÒKbzhA���|]{Qbcp`��hkbcj
ÒKhk�îÑ h�l'oQh�oQ��|]_Q�Ô�Th�{Qac�'yk{Qa �|�p]h�o�u.v�| ã?å�æ=ç�è�é � s`ÒT_Qa�|]l |]_NtRp]h��K|]_QjÔbc�'j�ZÏ��s`oKo]j\h�o��?s`oNjmlns]aca���s`� ï
�KsQoQh�o]j'h�o ��_Kl��=hkp]hkach�ln�kh�_Qp`_KoQp _KoQÒ~�0hkp]hka�|]�K|]l\�Khkbcjm_KoQp lnh�|�azbc�'bch�lnj ù0h�lnÒKh�oGZ�ÒKbch�ÒKbch.�Khk�'j\h�{Qh�oQÒKh�o
wxs`ÒT_QachÔh�lnpT�|]oQ�kh�o�u
vFbchî×�bchkach�ù�|]l�h�oAbò� hkb�oQ�khka�oQh�o�q

Ð � oNj ù bzyk�Naò_KoQp?hkb�oQh�lÏ�?sQ���Ks`oQh�oNj'h(tm�_Kl�ÒT|��·Ñ�h�l\oQh�oFø]s`oF×á_Kl��_Qy6�Nù0hkbc�m_KoQp]�mlnhkpNhkaòoÔ��_Kl@�Qj'h�_Qh�l'_KoQpÒKh�l�?F�Kh�l'|�j's`l'|]_Q�\ù=|N{QaÑZ5�K|��'bch�lnh�oQÒû|N_Nt=ë}ì í æ®< �! �í�øNs`onbô�F|]� �K{K|]���K|�j'b±d�f�g9hji/Z�d�e]e]ñN|#o u
Ð � oNj ù bzyk�Naò_KoQp�hkbòoQhk���?sQoQ�kh��Qj'hk��tm�_Kl0ÒKbch � h�l\|]l'�Khkbcjm_KoQpAp]hkach�l'oNj'h�l?×}_Kl��_Qyk�]ù0hkbc�m_KoQp]�ml�hkp]hka�o�u
Ð � oQ�Qb�oQÒT_KoQpÙhkb�oQhk� æ�����ç*� � ï �0hkp]hkacb�oNj'h�l'�Klnhkj'h�l�� |NoÀÒT|��Er/a�|]oQ_KoQp]�'�\�`�'j\h�� ã#å�æ�ç�èÏé ��_Kl
�'y6{KoQhkacach�ox�0hkp]hka�|]�K|]l\�Khkbcjm_KoQpTu

Ð �0h�|�acbc�'bch�l'_KoQpäø]sQo.r+lk�|�ÒKb�� |�j'h�oGZ�ÒKbch æ>�(�Ïç*� �~|�ac�F�0hkp]hka�|]_Q�'ù0h�lnjm_KoQpN�m��s`���Øs`oQh�oNj'h � _Q�m�Q_KoNt�j�_K�Kh�l?ÒKh�o�|]�Njm_Qhkacach�o�r/a�|]oQ��_Q�\jm|]oQÒÒ���]u'g?ui�_K�Øh�l?ÒKbzh �/� bz�\j'h�oQ��hkb�oQhk�³4�|N_Q�m|�a/Ñ�b�oK�]�Ôs`ÒKh�l?hkb�oQh�Khk�'j'b����Ôj'hË?FlnÒToQ_KoQpEøNs`o�r/a�|]oQ�'yk{Klnbcj'j'h�ol�]ZF_KoQÒÀ�_K�Øh�lAÒKbch±rilns`�Qach�� �'j'hkaca�_KoQpEpNh��Kh�oÂ���]u�g?u
ù hkacyk{Qh � _Q�\�m|�p]h�o bòo ÒKh�l��Qjm|]l�j ï �Qbcjm_K|�j'bcs`oAp]hkacj'h�ol�Yu

Ð � ln�'j\h � _Q�'ù0h�lnjm_KoQpNh�o �_K�Kh�lY¶#_Qj'�kh�o ÒKh�lFp]hkach�l'oNj'h�o��0hkpNhkaòo~_KoQÒ �@Ó h��]j\bzøQbcj �|�jFÒKh�lÔ�0hkp]hka�|]o ïù h�oQÒT_KoQp5u
vFh�l��K|]l�j'bchkaza ï s`l�ÒToQh�oQÒKh±r(aò|NoQh�läë}ì í æ®< �! �í øNs`oWbô�F|N�î�K{K|N���K|�j'b5d�f�g*hCi/Z#d e]e]ñ]|#o�s`�Øh�lnbch�lnjä|]_Nt
hkb�oQh��Ô�K_Qyk{Q�K|]_K�[Z5ÒKh�l�ø]sQo.r/aR�|]oQh�oä|N_Nt�p]hk���K|]oKo]j ù�b�lnÒ}u ×á_K�¾×�ù0hky6��hFÒKh�l�r/a�|]oQ_KoQp]�'h�oNj'�'yk{QhkbcÒT_Ko ï
p]h�o�_KoQÒºÒKh�o � lnù0h�l'�xø]s`ox�?s`oNjmlnsNazacù�bc�'�\h�o � |]oKoEëáìîí æ®< �: �í�ÒKbch r(a��|NoQh��Khkacbch��Qbcp±�Øhkjml'|�yk{]j\h�o�u���Õ�8hkp]h�oQ�m|�j\��ÒT|���_	�m�Øhkbzyk{Qh�lnj ã#å�æ=ç�èÏé oQbcyk{]jFÒKbch�r(aR�|]oQh*Z��'s`oQÒKh�l'ox�VoNt�s`l\��|�j'bcs`oQh�o~�_K�Kh�l?h�l t�s]acp ï
lnhkbcyk{Qh�_KoQÒxtRh�{QazpNhk�'y6{Qa�|�pNh�oQh � oNj'�'yk{QhkbcÒT_KoQp]h�oGZ��'s�ù�bch � �K{��|]oQp]bcp`��hkbzj\h�ox�kù�bc�'yk{Qh�oxb�{KoQh�o � bcj�� bcaôtRh



ÒKh�l � �K{ �|]oQp]bcp`��hkbcj'�'øNh�lnù�|�acjm_KoQpûú?üKý}þ�ÿ+u � b�oQh�h�oNj'�m�Klnhkyk{Qh�oQÒKh � oK�K|��\�m_KoQpä� _Kö�j'h�øNs`lnp]h�oQs`��� h�où0h�lnÒKh�o�u
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vFbch�ø]sQlnacbzhkpNh�oQÒKh � l'�Khkbcj?p]acbzhkÒKh�l�j#�'bcyk{.ù�bch8t�s]acp]j q

Ð �F|]�Qbcj'hka ÕÀ�'j\hkazacj;ÒKh�o ë}ì í æ+ï � oQ�m|�j'�õ_KoQÒµ�'hkb�oQh � _Q�m�Klk�|�pQ_KoQp¾b�� �Q�Q�'j'h�� ã?å�æ=ç�è�é
ø]s`lku � oK{K|]oQÒ-ÒKhk� ë}ì í æ+ï �Ôl'_KoQÒT|�acp]s`lnbcjm{K� _Q�ºù0h�lnÒKh�o;ÒKbchØ�Qj\hkazach�o-b�� � h�lVt�|]{Klnh�oDøNh�l ï
ÒKh�_Qj'acbzyk{Nj�Z/|]oxÒKh�oQh�o h�l'�]aR�|]l\_KoQp]�m�K|��'bch�lnj\hk� Ñ h�l'oQh�o |NoQ�'hkj'�kj�u � _Qy6{ hkb�o �Û?�Kh�l\�Qazbcyk���_K�Øh�lFÒKbch
� �K{��|]oQpNbzpQ��hkbcj'�'ø]h�lnù�|�acjm_KoQp	ú#üKý}þ�ÿºù�b�lnÒ	p]hkp]h��Kh�o�u

Ð ��o��F|]�Qbcj'hka�Ú ù�b�lnÒ�h�l'�]aR�|]l\_KoQp]�m�K|��'bch�lnj\hk�äÑ�h�l'oQh�o�b�o��'hkb�oQh�oW��l\_KoQÒK�`�_Qp]h�o�ÒT|]lnp]hkachkp]j�u � bòog+hkbc�m�Qbchka?tm�_K{KlnjAbòo�ÒKbchË�{Qh���|�j\bò� ÒKh�l�h�l\�]aR�|]l'_KoQpN�m�K|��'bch�lnj'h�oE�8h�oQh�l'|�acbc�'bch�l'_KoQpEhkb�oGZ#|N_Q��ÒKh�l
�'bcy6{ ÒT|]oKo h�l'�]a �|]l\_KoQp]�m�K|��'bch�lnj\hk��Ñ�h�l'oQh�oºh�oNjnù�bcy6��hkacj'h]u	v�|]l'|N_Nt |N_Nt �K|]_Qh�oQÒ~ù bòl�Ò ÒKbchäo �s]j'bcp]h
}h�l'� bòoQsNazsNp]bch�h�lnaR�|]_Qj'h�l�j�ZT�KhkøNs`l0ÒT|��#Ñ h�l'oQh�ox|]_Q���Th�{Qac�'yk{QaR�|�p]h�o	b��À�Q�Q�'j'h�� æ���� ý����������! �í
�Khkjml'|�y6{Nj'hkj0ù�b�lnÒ}u

Ð �F|]�Qbcj'hka����QbcazÒKhkjAÒT|����?h�l'oQ�'j��_Qy6� ÒKbchk�'h�l � l'�Øhkbzj u vFhkj�|�bcazacbch�lnjAù�b�lnÒ~ÒT|���Ñ�h�l'oQh�o�|]_Q� �Th�{Qa ï�'y6{QaR�|�pNh�oºh�o]jnù�bcyk��hkacj�u � s`oºÒKh�lº�Fh�oQh�lnbch�l'_KoQpºb�oQbzj\bò|�azh�l � l\�]aR�|]l'_KoQpNh�oE_KoQÒ~b�{Klnhû�=hkp`lnhk�'�'bcs`où�b�lnÒxhkbòoºgis]p]h�o	��_Kl � ln�kh�_Qp`_KoQp.ÒKh�lÔ�?s`o]j�lns]aca�lnhkp]hka�o _KoQÒ bò{Kl�h�Fh�oQh�l'|�azbc�'bch�l'_KoQpxp]hk���K|]oKo]j u� _NtÏr+l�s`�Qach�� h _KoQÒ � �m�Kh��Nj'h*ZQÒKbch �Øhkb*ÒKh�li�0h�|�acbc�'bch�l'_KoQpAbòo ã#å�æ�ç�èÏé ���! �í.ø]sQo�gihkÒKh�_Qjm_KoQp
ù=|Nlnh�oGZQù�b�lnÒäÒT|]�ØhkbÏ|]oAÒKh�o h�o]j'���Klnhky6{Qh�oQÒKh�on�Qj'hkacach�ox{Qb�oQp]hkù�bchk�'h�o�u

Ð �F|]�Qbcj'hkaûñ ù�bcÒT� hkj��'bcy6{ ÒKh�lE�0h�|�azbc�'bch�l'_KoQp ø]s`o-h�l'�NaR�|]l'_KoQp]���K|��'bch�lnj'h�� Ñ�h�l'oQh�o b�o ã?åYÙ
æ=ç�è�é ���: �íiu*�V� wxbzj\j'hka��K_KoK�]jÔ�'j'h�{Nj#ÒKbch � lnù0hkbzj\h�l'_KoQpä_K�Óhkb�oQh��?s`oNjmlnsNaza���sQ���Ks`oQh�oNj'h*Z�ÒKbchÒT|��ÏÑ�h�l'oQh�o8b�oFÒKh�o g0|�y6�Njml'|�y6�Nb�oQp`� hkyk{K|]oQbc�m� _Q�}b�o]j'hkpQlnbch�lnj�Z �'s�ù�bch+hkb�oQh �?s`oNjmlnsNaza���sQ���Ks`oQh�oNj'h*Z
ÒKbzhAÒKbchä�0hkp]hkacø]h�l'|Nl'�Khkbcjm_KoQp�b�o ÒKh�o �?sQoQ�'bc�'j'h�oQ�kj'hk�'j ø]sQoË?F�Kh�l'|�j's`lnh�o hkb�o`�Øhk�kbzh�{Nj�uxvFbch.g+h ï
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�Q�Q�'j'h�����h�l\oAø]s`o ã#å�æ�ç�èÏé øNh�lnù0h�oQÒKhkj�ù�b�lnÒ}u
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� az�F��oNj'h�l'�Kl�hkj'h�l���_Kl � _Q�'ù0h�lnjm_KoQp�ÒKh�l?�?s`oNjmlns]aca�lnhkp]hka�o t |NoQÒ=�Q� � ï'æ�����ç*� ��Z � h�ln�'bcs`oºd]uô÷æZ � oNù h�o ï
ÒT_KoQpWb ��bchkach���|]��h�l]ZÔd�e]e]Úuo uW��l'_KoQÒKachkp]h�oQÒKhº�?h�oKo]jmoQbc�'�\h�b�o æ>�(�Ïç9� �;�'b�oQÒ�tm�_Kl�ÒKbzhk�\h�oW}hkbcaFÒKh�l



� l'�KhkbcjFø]s`oKo �sNj'h�o�u � b�oQh�p`_Qj'h � b�oNt �_K{Kl'_KoQpäb�o	ÒKbch æ>�(�Ïç9� � ï r+lnsNp`l'|]��� bzh�l\_KoQpAt �_Kl ÒKbch�� �_KoQ�\j'acbzyk{Qh��oNj'hkacacbcp]h�oQ���Qbchkj'hkj��]uôg?u�bÖg l\|�jm��s�Z5d�e]e*Auo u
v�|�� � h�l'�Qb�oQÒT_KoQp]�'�'j��_Qy6�	�kù�bc�'yk{Qh�oË�K��|�acacjm|�a��x_KoQÒ æ�����ç*� �E�QbcacÒKhkj�ÒKbch��?s`��� _KoQb���|�j'bcs`oQ�'�'yk{KoQbcj'j ï
�'j'hkacach?ø]s`o[b�¶ bch�{K|]_Q��m Ñ s`ln�'yk{QhkbcÒ�Z}d�e]e]ñuo�Z�ÒKh�l�h�o��V���Qach�� h�o]j\bzh�l\_KoQp�ÒKbchk�'h � l\�Khkbcj0h�ln�'j+h�l\�.�s]p]acbcy6{Nj'h]u
vFbch��?s`��� _KoQb���|�j\bzsQoQ�'�'yk{KoQbzj\j'�'j'hkacach�ù#_KlnÒKh��Øh�lnhkbcj'�?h�lVt�sNazpQlnhkbcy6{ bò� g+hkpQlnb Ó ��{Qbzh�l\|]lnyk{Qbzh ï sQlnbch�o]j'bch�lnj\h�o�?s`oNóTp`_Kl\|�j'bcs`oQ�'�'�Q�'j'h��¼�Rv �!ç ÒKh�l � � �0bcyk{]j\h�l�b��Qyk{Qb�l'�GZ�d e]e]ñ#o#hkb�oQp]hk�\hkj'�kj _KoQÒ�ÒKbch�oNj.ÒKs`lnj���_Kl
� _Q�'ù0h�lnjm_KoQp�ø]sQo.r+l �| tRh�lnh�oQ��lnhkpNhkaòo�u



L MEN�O
P&QSRéè

ê »¾½ ë ´0³ °ìV ° X4¸E³µ¸E¸�Á ¸º¶�» °¼¶ í î ï ðòñ ó

ã#å�æ�ç�èÏé b ��h��Kh�ln���]b�lnyk{GZäd�eNe���kA��h��Kh�l��m�]b�lnyk{GZäd e]e]ñ#o��K|��'bch�lnj~|]_Nt.ÒKh�� � azpNs`lnbcjm{K� _Q� ��_Kl,{~¸#ô
{]f�d�½�g*f�}/{~µ�´�d�yæõ³y�}�µ]´�f�hö}�y�dxg*r1d�yS÷·h�g*y�w�y*zEø�ë}ì í æ�ù ø]sQoEb wxy � acachk�'j'h�l[mÓ�0sN�'h�o`�Qacbcj'j�ZÔd�e]eKd~o�Z/hkb�oQh��
ÒKs`�.�|NoQh�o`_KoK|]�K{��|NoQp]bcp]h�oEr(aò|No`_KoQp]�\ø]h�lVt�|]{Klnh�oº� bcj��K|]lnj'bchkaca�p]hksQlnÒToQhkj'h�l r/a�|]oKlnh��KlY�|��'h�oNjm|�j'bcs`o�u vFbzh
�0h�|�acbc�'bch�l'_KoQp.s`l�bzh�oNj'bch�lnj'hÔ�'bcy6{	|]oAÒKh�l � h�ln�'bcs`o.øNs`o�bÖg |Nl'lnhkj'j�mD� hkazÒ�Z�d�e]eNÕ#o u
vFbch � h�lnù�|�acjm_KoQpAø]s`o � o]j\�'y6{QhkbcÒT_KoQp]��|]�K{��|]oQp]bcp`��hkbcj'h�o bòo ã?å�æ�ç�èÏé p]hk�'yk{Qbzh�{Nj?ÒT_Klny6{ ú#üKý}þ ÿWbôr�h ï
jmlnbch*Z0d�e]eØdxo�Z}hkb�oQh�l � l�ù hkbcj'h�l\_KoQpûhkb�oQhk�[úlw9{~f�} ûÅµxg*f�}�¼*ylô¨|¨g�{]dxüeýGrxw�f�´nþ=g9}Hy(f�d�y�g9y�µxd	ÿG¸�{]f�d�½Y{�b vFs��Qach*Zd�e*"Ne#o�Z�ÒT|��0ÒKh��Àr/a�|]oQ_KoQp]�m|��\�'bc�'j'h�oNj'h�oAhkb�oQh��Th � b��Qach � bòoQ�Qb�oQÒT_KoQp.ÒKhk��g+h�oQ_Qj'�kh�ln�0b�oAÒKh�o.r/a�|]oQ_KoQp]� ï�Klns]�kh�ö h�l'� �s]p]acbcyk{]j�uºvFhk�'ù0hkbcj'h�lnh�oºù?_KlnÒKhäÒKh�l	�Ôl'_KoQÒT|�acp]s`l�bzj�{K�î_Q�A_K� �?s`oQ�kh��Qj'h	h�lnù0hkbzj\h�lnj�Z/ÒKbch
hkb�oQhFø]h�lnhkb�oNt�|�y6{Nj'h?vFs`�.�|]oQh�oK� s`ÒKhkacacbch�l'_KoQp�h�l�aò|N_K�Kh�o._KoQÒAÒKbzh � Ó h��]j'bcøQbcj��|�j0h�l'{��s`{Qh�o b ��h��Øh�ln�m�Nbòl�y6{GZd�e]e6��o u
��o ÒKh�o tRs]acp]h�oQÒKh�o � �Q�'yk{KoQbzj\j'h�o�ù bòl�Ò�ÒT|�� r(a�|]o`_KoQpN�'ø]h�lVt�|]{Klnh�oGZNÒKbzh � �K{ �|]oQpNbzpQ��hkbcj'�'ø]h�lnù�|�acjm_KoQp.ú?ü Ù
ý}þ�ÿ;_KoQÒ~ÒKbzh ã#å�æ�ç�èÏé5ï �Q�Q�'j'h���|Nlny6{Qbcj'h��Njm_KlÔø]s`l�p]hk�'j'hkacacj�Z/�'s�ù0hkbcj �'bch.bò�¼��|]{K� h�oºÒKbzhk�\h�l � l\�Khkbcj
ø]s`o.�Vo]j\h�lnhk�'�'hF�'b�oQÒ}u

Ì�`a_ � &/�������
	��*Ï �8" � )GÎ

vFh�l	ë}ì í æiï � acp]s`l�bzj�{K�î_Q�.sQ�Kh�lnbch�lnjä|]_Ntî�K|Nlnj'bchkaca�p]hks`l�ÒToQhkj'h�oEr(a��|NoQh�o _KoQÒ�h�lk�s Ó oQhkj�ÒT|�ÒT_Klny6{�hkb ïoQbcp]h���lnhkb�{Qhkbzj\�'p`l'|�ÒKh~�KhkbÔÒKh�lnh�o wûsQÒKbÖó*��|�j\bzsQo�u ×á_QÒKh�� ù�b�lnÒ ÒT_Kl�y6{�ÒKbchk�'h~r/a�|]oKl�h��Kl �|��'h�oNjm|�j'bcs`o
ÒKh�l � b�oQ�m|�j'�ä� �|�y6{Nj'bcp]h�l�g0|�yk�Njml'|�yk�]b�oQp]øNh�lVt |N{Klnh�oºh�lnachkbcy6{Nj'h�lnjnb ��h��Øh�ln�m�Nbòl�y6{GZFd�eNe���k0��h��Øh�ln�m�Nbòl�y6{GZd�e]eNñ#o u ×}_Qø]sQlä�\s]aca5^ hkÒKsQyk{;ÒKh�ó*oQbzh�l�j ù0h�lnÒKh�oGZ ù�bch�hkbòoDr(a�|]o`_KoQpN�m�Klns`�Qach�� |]_Q�'�'bch�{Nj�Z ÒT|���hkb�oQh
vFs`�.�|NoQh�o`�Øhk�'y6{Kl�hkbò�K_KoQpä� bzj hkbòoQ�\y6{Qacbch�ö�j�u

�������� ��������������� ��!#"�$%��&(' �%�%)+*,"�'.-���%&/�%)%&102��354#3�"��

ë}ì í æ bc�'jEhkb�o ÒKs`�.�|]oQh�oQ_KoK|]�K{��|]oQp]bcp]hk� r(aò|No`_KoQp]�\ø]h�lVt�|]{Klnh�o�u � _Q��ÒKbchk�'h�� ��l'_KoQÒÂ� _Kö;ÒKbch
vFs`�.�|NoQh�o`�Øhk�'y6{Kl�hkbò�K_KoQp&}hkbca}ÒKh�l0r+l�s`�Qach�� �'j'hkaca�_KoQp��\hkbòo�u(v�_Klny6{�ÒKbch � h�lnù0h�oQÒT_KoQp�hkb�oQh�l0�TsQl'�DÒKh�l
6 h�¼�{]daüSÆ[¼*rxh�ü87Ä{x{~w�½ ¹»f�}H¼9y ���'bch�{Qh��]u'g?u±bô�0bcyk{]j'h�l�Z/d�e]e]Õ#o��0p]h�o �_Qp]j?hk��Z}� bcj�� bzaÖtRh�ø]s`o	r+l �|�ÒKbò� |�j'h�oGZ
ÒKbch#b�o�ÒKh�livFs`�.�|]oQh�oQ�Khk�'yk{Klnhkb��K_KoQp�ÒKh��Na�|]lnbch�lnj0ù#_KlnÒKh�oGZQÒKh�o&�Qjm|]lnj'��_Q�\jm|]oQÒ ��_��Øhk�'yk{Klnhkb��Kh�o�u0v�|]�Øhkb
�'b�oQÒ:9äw9{]f*vg*y�ü*d5ü9d�r·÷·hög9y�w�y*z*{]Ê±d�h�f5tm�_Kl��l�� ��r���b �/b���hk�ÅmW¶ bcac�'�'s`oGZ5d�e*"Kdxo1Z�hkbòoQh�o ��_Q�'jm|]oQÒK�m�K|��'bch�lnj'h�o
r/a�|]oQh�l�Z�wûh�oQpNh�oû�Kl �|�ÒKb���|�j'h�oQacs]pNbz�\y6{Qh�l8�Ts`l'� hkaòoGZ�Ò}u'{�u�b�� hkb�oNt�|�y6{Q�\j'h�o	�*|�acaát _KoK�Nj'bcs`oQ�nt�lnhkbch � j'sQ� ï
tRs`l'� hka�o�u
� b�o �l�����r¡� ï ÷Åh�g*y(w�y9z*{�¹»r1¼�|]h�d�½Àbc�'jFoQ_KoAÒKh�ó*oQbzh�l�j�|�ac��hkb�o=�lnb��Khka·��v�??wcZ<;5Z<=��Yq

ñ



Ð v�??w±qØvFs`� �|]oQh�oQÒKh�ó*oQbcj'bcs`oGZ/�Khk�\j'h�{Qh�oQÒ |]_Q�?hkb�oQh�lFwxh�oQp]h�øNs`oäril �|�ÒKb���|�j\�'�'�K�î�Øs]ach�o	t �_Kl�ÒKbchvFh�ó*oQbzj\bzsQo�ø]sQo�×}_Q�'j��|NoQÒKh�o�ÒKh�l0r/a�|]oQ_KoQp]�'ù0hkacj�ZN�'s�ù�bch#hkb�oQh�liwxh�oQp]h#øNs`o	?F�Kh�l\|�j's`ln�\y6{Qh���|�jm|lZ
ÒKbzhÔb�o.ÒKh�l�r(aò|No`_KoQp]�\ù hkacj?h�lna�|]_K�Qj'h � �Nj'bcs`oQh�oä�Øhk�'yk{Klnhkb��Kh�o�u

Ð ;Fq�wxh�oQp]h ø]s`o	�5s`l'� hka�o	��_Kl�gihk�'yk{Klnhkb��K_KoQpäÒKhk���Qjm|]lnj'��_Q�\jm|]oQÒKhk��uFwxbcjFÒKbchk�'h�lFwxh�oQp]h ù�b�lnÒ
hkbòoA���_KoQ�'j'acbcy6{Qh�l�r(a�|]oQ�'yk{Klnbcj'j�oK|]� h�oQ�?>�@BA�C�@E|��'�\s]�kbcbzh�l�j�ZQÒKh�l+ÒKbch?h�o]j\�m�Klnhkyk{Qh�oQÒKh�oA�Ts`l'� hkaòo
|�ac� �@Ó h��Nj'hF��_Kl � h�lVtm�_Qp`_KoQpA�'j'hkacacj�u

Ð =Fq�wxh�oQp]h/ø]s`o8�Ts`l'� hkaòo8��_Kl}gihk�'yk{Klnhkb��K_KoQp�ÒKhk�Ï×�bchkac��_Q�'jm|NoQÒKhk��u�� bzh�l\� bcj/ù�b�lnÒ�ÒKh�l����_KoQ�\j'acbzyk{Qh
r/a�|]oQ�'yk{Klnbcj'jEDGFIHJFK>�L bcÒKh�o]j\bôóT�kbch�lnj#Z�ÒKhk�'�'h�o � s`l'�ØhkÒKbòoQpQ_KoQp]h�o�ÒKbchä��_ h�l'lnhkbcy6{Qh�oQÒKh�o�×�bchkach
�'b�oQÒ}u

vFbch�� v¼�{]w�y9z hkbòoQhk�?r/a�|]oQ_KoQp]�m�Klns`�Qach�� ���Øhk�'j'h�{Nj ÒT|NoKo�|]_Q�ihkb�oQh�l0�Ts]acp]h ø]s`o	?F�Øh�l'|�j's`l�h�o�|]_Q�iv�??wcZ
�'s?ÒT|]ö ÒKbzh �'h]\Ì_Qh�oNj'bchkacach � o]ù0h�oQÒT_KoQpFÒKbchk�'h�l±?F�Øh�l'|�j's`l�h�o�ÒKbch0b�oQbcj'b�|�ach®�Qbcjm_K|�j\bzsQoM;ºb�oÔhkb�oQh:�Qbcjm_K|�j'bcs`o
�_K�Kh�l tm�_K{Klnj#ZKb�o.ÒKh�l ÒKbzh ×�bchka��Klk�|�ÒKb���|�j\h |N_Q�B=�p]hkacj'h�o�u

������5 �������%!#&/�%! -��� &(�N4#�/4O3�"��

gihkø]s`l?ù�b�lÔ��_xhkb�oQh�lÔp]h�oK|]_Qh�oxvFh�ó*oQbcj'bcs`o hkb�oQhk��r/a�|]oQhk� ��s`��� h�oGZ}�'s]acach�o �'hkb�oQh gihk�'jm|NoQÒKj'hkbcazhä_KoQÒ
�'hkb�oQhî� |]{K� h�oQ�KhkÒKb�oQp`_KoQp]h�oxøNs`lnp]hk�'j\hkazacj�ù0h�lnÒKh�o�u
� b�o�÷Åh�g*y.�Khk�\j'h�{]j�|]_Q�ihkb�oQh�l+wxh�oQp]h ø]s`o�r(aò|NoQ�'y6{Kl�bzj\j'h�o._KoQÒ�hkb�oQh�liÒT|]l'|N_Nt ÒKh�ó*oQbch�lnj\h�oË�R�K|]lnj'bchkacach�ol�?FlnÒToQ_KoQpTu/vFbchk�'h5?FlnÒToQ_KoQpî|]_Nt}ÒKh�oAr/a�|]oQ�'yk{Klnbcj'j'h�o�bc�'j0ÒT_Klny6{ hkbòoQhFwxh�oQp]h ø]s`o p]hksQlnÒToQhkj'h�o�r/|]|Nlnh�o
P
Q.R Z·|�az�\s=�Qyk{Klnbcj'j P ø]s`l5�Qyk{Klnbcj'j R Z/�Khk�'j\bò����j u � b�oQhAjml'|]oQ�'bcj'bcø]h � l�ù hkbcj'h�l\_KoQpäÒKh�l�?FlnÒToQ_KoQp Q�'hkbiÒT_Klny6{ Q?SUTWVYX[Z �Øhk�khkbcy6{KoQhkj�_KoQÒºhk� p]bcacj�q � P�Q+R �G\ � P]Q^SUTWVWX Z_R � _KoQÒÒ�t� P�Qa` ��bc� `�Q^ScTdVYX[ZdR �¨�e\
� P]Q^SUTWVWX Z_R �ku
^]hkÒKh��¾r(a�|]oQ�'yk{Klnbcj'j0bz�\j hkb�oQÒKh�_Qj'bcpAhkb�o[�l�����r¡� ïgf ¹
d#r�g9f�¼*r���_QpNhks`lnÒToQhkj�u��l ����r¡� ï ?F�Kh�l'|�j\s`lnh�oA�'b�oQÒ
ÒKh�ó*oQbch�lnjFÒT_Klnyk{.hkb�oQh wxh�oQp]h�ø]sQoih�¼*r]|¨dxü*}�y*z�w�y9z�d�y(Z]ÒKbch h�lVtm�_QazacjF�'hkb�ox�	�_Q�'�\h�oGZ*_K�Àhkb�oQh�oË?F�Øh�l'|�j'sQl
|]_Q�ntm�_K{Kl'�K|]l ��_���|�yk{Qh�oGZ �'s�ù�bch/hkbòoQh0wxh�oQp]h/ø]sQoYÃ(j:d�suf�d�y(ZkÒKbch |]oQpNh��Kh�oGZ�ù0hkacy6{Qh0r+lk�|�ÒKb�� |�j'h oK|�y6{?ÒKh�l
� _Q�ntm�_K{Kl\_KoQp�p]hkacj'h�o._KoQÒ	ù0hkazyk{Qh�oQbcy6{NjF� h�{Kl0p��_Qacj'bcp��'b�oQÒ}u0×}_Kl0vFh�ó*oQbcj'bcs`o ÒKh�l�?F�Kh�l'|�j's`ln�'yk{Qh���|�j�|
�'b�oQÒûoQ_Klit�_KoK�]j\bzsQoQ�nt l�hkbzh � j\s`�ÔtRs`l'� hka�o���_Qp]hka�|��'�'h�o�u^kF_K|]oNj'bÖóT�kbzh�l\_KoQp]h�ox�'b�oQÒûoQbcyk{]j?h�lna�|]_K�Qj�u
v�| ÒKbch ?F�Kh�l\|�j's`lnÒKh�ó*oQbcj'bcs`oQh�o � |Nlnb�|]�Qach�o ��_Qa�|��'�'h�oGZ p]h�{��sQlnh�o ��_ hkb�oQh�� r/a�|]o |]_Qy6{
� |]lnb�|]�Qach�oQ�Qb�oQÒT_KoQp]� ï 40s`oQ�\jml'|�b�oNj'��u �Qbchºh�ln�kù�b�oQp]h�o tm�_Kl �kù hkb � |Nlnb�|]�Qach�o+l _KoQÒnm�ÒKbchk�'hka��KhEgib�o ï
ÒT_KoQpË�5>%oIp:q��5lNrsm��¨��sQÒKh�l�_Ko]j\h�ln�m|�p]h�oAhkb�oQh�gib�oQÒT_KoQpä|]oAÒKh�o.p]achkbcyk{Qh�oä� h�lnj��5HJt R >%oIp:q��5lNrsm��¨�ku
vFh�l&��l'_KoQÒ�tm�_KlAÒKbzh � b�oNtm�_K{Kl\_KoQpEhkb�oQhk�=�Qyk{Klnbcj'j'hk�.ù�b�lnÒ �Øhkbò� ë}ì í æiï � oQ��|�j'�~�_K�Øh�l.�'sNp]h�oK|]oKoNj'h
6 g*w9{]g*hG�±}Hyæs�{ � �K_Qyk{K{K|�acj'h�lnbc�'yk{	h�lVt�|]ö�j�q
ÝAÊ]u È}Ç�Í�Ç/0}È�v �Qhkb P hkb�o�r/a�|]oQ�'yk{Klnbcj'j�� bcjÔÒKh�� �@Ó h��]j^w�_KoQÒ R�xy P hkbòo r/a�|]oQ�'yk{Klnbcj'j�� bcjFÒKh�l � s`l ï�KhkÒKb�oQp`_KoQpEwÞZTÒKbch ÒT_Klnyk{äÒKh�o � Ó h��Nj?ø]s`o P h�lVtm�_QacacjFù�b�lnÒ}uFvFbchk�?ù�b�lnÒ 6 g*w9{~g9h��±}Hyæs.p]h�oK|]oKoNj

_KoQÒ.ÒT_Klny6{ P{z|/} R oQs]j\bzh�l�j�u
×}_Q���|�j'�kacbzyk{A��_Ä^ hkÒKh��À4 |]_Q�m|�a�Ñ�b�oK� P{z|(} R ù�b�lnÒ.b�o.r(aò|No�|]_Qyk{�hkbòoQh�?FlnÒToQ_KoQp PeQ~R �kù�bc�'yk{Qh�o.ÒKh�o�Qyk{Klnbcj'j'h�oä|N_Nt�p]h�oQsQ��� h�o�u
���G�¨�����W�l�9�7�g���±���7�u�5���7���2���*�1 ����W�7��¦W��x¦��#�1�%�[���/�����Þ�u���x¦� 1���1¢/�����¡£»�1��¦��<�^�±�#�[�!�������������¦��<�W�]����¦����7�u�1���l�s��x�]���x�a¦��1��7�	���7�u�_���1���¨���a�t���	�t�u���å�������1���#�u�1¦^�G�����#����§��G���·���x�2���]��¦��������E�/���E¤��(�u�Y�[�·�t��§�©1ª� ¢¡ ¬» 1���<�a¦1¢��l�7�E�^£]�#�W���1�

���t����������¦��¤�]����¦������8�[�¦¥U�^£]���Y� ¦�����¦�� ������¦������<£t��§�§G����¨ª©*�1��¦��<�2�¡¦:��£¨��¦ �]���!�[£x¦¤�»�����]�<�x�M£]�#���B�G�£s�Y�7�������M�Y�¨�#���u����¦���7�u�1��©*��¦����x����¦��1¦����«�l�s��x�]���a�x¦��1�1¢G��������������?¬����®¢¯]°��¦�����¦��#�a��§G��� �7�	���7�u���B±U���������·����¦���������� �³ ��#�2²���������[�t��� �¤ ¥N£a¦����H£G�����t�[£t�C���¨§*©�ªxª´³1¬�¢(�ä���¡��¦(����¦»�1���G�£s�Y�7������§u�t�:���7�u����©*���7����©#�<�a���«�]¦����������%��t�������u�����7�������1���¨�]�#�[�x���s£t���a�x� �a�µ�l�7���
¶ �����5�a�Y©*������¦����a¦��<£t�*�����s£t�?�����t�u�����#����¦�¦����� ��^©*�����1����������§´�´£¨���]���1¦����¨§#�]���Þ�[£x¦��G���u���<�a�����G�������@���u� �]���µ�·�£��Y�7�����u�����G�������
�x����¦����������M�Þ�u�������a����¢



vFbchË� �_Qacj'bcp`��hkbcj.hkb�oQh�l � s`l\�KhkÒKb�oQp`_KoQpE��_Kl � _Q�nt �_K{Kl'_KoQp]�'�khkbcjx��|]oKo�ÒT_Kl�y6{�ÒKbch � b�oNt �_K{Kl\_KoQpEhkb�oQhk�4�|]_Q��|�a�Ñ�b�oK�]�ä|�acachkb�oQh oQsQy6{~oQbcyk{]jAp`|]l'|No]j'bch�lnj�ù h�l�ÒKh�o�u � ��� |]oKo��kù�bc�'yk{Qh�o~hkb�oQh�� 4�|]_Q�m|�a=Ñ bòoK�
_KoQÒ�hkb�oQh��ð�K|Nl'|�acachka+ÒT|���_	acbchkp]h�oQÒKh�oc�Qy6{Kl�bzj\jF��_¹¸ay�f�d#r1g�suf�}�¼*y�d#y���s`��� h�oGZ�ÒKbzhA�Khkb�ë}ì í æ ý@´�r1dxg*f
�RgihkÒTlns`{Q_KoQp��0pNh�oK|]oKo]j ù h�l�ÒKh�o�u
ÝAÊ]u È}Ç�Í�Ç/0}È�v �Qhkbzh�oew�_KoQÒEºF� bcj'hkb�oK|]oQÒKh�l0_KoQbÖóT�kbch�l'�K|]lnhFr+lY�|�ÒKb���|�j'h*Z P r R rs»F�K|N|]lnù0hkbc�'h�ø]h�ln�\y6{QbchkÒKh�oQhr/a�|]oQ�'yk{Klnbcj'j'h�_KoQÒ�»��Øhk� �_Qp]acbcy6{ P _KoQÒ R oQbcyk{]j#|NoQp]hks`lnÒToQhkj�u�v�|]oKoAbc�'j�» hkb�oº¹
¼�{]}Hf�}¤¼�d#r	ý@´�r1dxg*f

ø�y(d�z�g*f�}�¼#d�r�ý@´�r1dxg*f ù ��_Ahkb�oQh��Õ4�|]_Q�m|�a}Ñ�b�oK� P z|(} R ZKù0h�oKo�º[�5½�º��ihkbòo � Ó h��Nj0ø]s`o:»�bc�'j�u
�D�|]{Klnh�oQÒ hkb�o y(d�z�g*f�}¤¼�d�rcý@´�r�dxg*fA�Khkb³¶ bcy6{Njm�Øh�|�y6{Njm_KoQp���_�b�oK��s`l'lnh��Nj'h�o r(aR�|]oQh�o�tm�_K{Klnj�ZF{K|�j.ÒT|��
�RpQoQs`lnbch�lnh�oAø]s`oº¹l¼�{]}Hf�}¤¼�d#yeý@´�r1dxg*f�{B¾�o`_KlO¿ ÒKbch ×�h�ln�'j��sQl'_KoQp�ÒKh�l��Q�Q�'j'h���|�j'b���ÒKhk�!�K_Qy6{K�KlnsN�khk�'�'hk����_Kl
�TsNazpNh]uÏv�|ÔÒKbch��Q�Q�'j'h���|�j\bò�ÔÒKh�l·�K_Qyk{Qh���l'_KoQÒT�Øhk�'jm|]oQÒKj'hkbca}ÒKhk�Fë}ì í æ+ï � oQ�m|�j'�khk�0bc�'j�ZQù0h�lnÒKh�oA�KhkbcÒKh
� lnj'h�oAø]s`o[ {Klnh�|�j'�#�Øh�l �_Qyk�]�'bcyk{]j\bzpNj�u<À
�#�_Kl0ÒKbch«75wYÁ�v¼6{~w�y*z[ü*d#rÂ¸xy�f�d�r1g�s�f�}H¼9y�d�y �'j'h�{Qh�o.pQl'_KoQÒK���|�j'�kacbcyk{äÒTl�hkbÏw~�s]p]acbcyk{K��hkbcj'h�o	��_Kl � h�lVtm�_Qp`_KoQp
��øQp]aRu�b�4�{K|N�K��|]oGZ�d�eN÷*"#oÑ�kuº×}_K� hkb�oQh�oE� |]oKo~ÒKh�l��KhkÒTlns`{Qh�oQÒKhË�Qyk{Klnbcj'j�ÒT_Klnyk{ � b�oNtm�_K{Kl'_KoQpºhkb�oQh�loQh�_Qh�o ?Fl�ÒTo`_KoQp�Zihkb�oQh�l&÷År1¼*f�dxµ�f�}�¼*y(Z/ø]s`lÔÒKh�oºhkb�oQh�o �Qyk{Klnbcj'j�ÒKhk�4 |]_Q�m|�a�Ñ�b�oK�ºp]hks`l�ÒToQhkjîù0h�lnÒKh�o
�5» QÃP ZGÄ5d�½�¼*f�}�¼*y»� s`ÒKh�lA{Qb�o]j\h�lAÒKh�o |]oQÒKh�lnh�o � RJQ »(Z5÷·r1¼*½�¼*f�}H¼9y»�kuD×}_K�¼|]oQÒKh�lnh�o �T�s`oKoQh�o
ÒKbch rilk�|�ÒKb���|�j'hÂw�_KoQÒ~º�Z�ù0h�oKox�\bzh.oQsQy6{�_KoQpNh��K_KoQÒKh�oQh � |]l�bò|N�Qazh�oºh�oNjm{K|�acj'h�oGZáÒT_Klnyk{ � b�oNtm�_K{Kl'_KoQpø]s`o�g+b�oQÒT_KoQp]� ï 40s`oQ�'jml\|�b�o]j'���5>�oKp:q�Å´HJt R >%oIp:q���ø]h�l��'y6{QbchkÒKh�oAp]h���|�y6{Nj+ù0h�lnÒKh�oGZQs`{KoQh ÒKbzh��Qyk{Klnbcj'j'h
ÒT|]�ØhkbÏ|]oQ��_Qs`lnÒToQh�oS��ÿ»d ¹
g*r1g*f�}�¼*yG�ku
��b�l�{K|]�Øh�o oQ_KoE|�acach �?s`���Øs`oQh�oNj'h�o�hkbòoQhk�är(a�|]oQhk�.ø]s`lnpNhk�'j'hkacacjä_KoQÒ �5�s`oKoQh�oÈ^nhkj'�kj�hkb�oQh�p]h�oK|]_Qh
vFh�ó*oQbcj'bcs`oä|NoQp]h��Kh�o�u
ÝAÊ]u È}Ç�Í�Ç/0}È�v �Qhkb�Æ y�Ç~È r´É«rWÊ�rWËÍÌ5ZT� bzj

Ð È q�wxh�oQp]h�ø]sQo�r(aò|NoQ�'y6{Kl�bzj\j'h�o
Ð É q(wûh�oQpNhFø]s`o[?FlnÒToQ_KoQp]�m�Øhk�kbzh�{Q_KoQp]h�ox�kù bz�\y6{Qh�o ÒKh�oär/a�|]oQ�\y6{Klnbcj'j\h�o
Ð Ê#q/wxh�oQp]hFø]sQo � |]lnb�|]�Qach�o`�Qb�oQÒT_KoQp]� ï 40s`oQ�'jml\|�b�o]j'�A�_K�Øh�l�ÒKh�o t l�hkbzh�o � |]lnb�|]�Qach�o	b�o È
Ð Ë#q/wxh�oQp]hFÒKh�l�4 |]_Q�m|�aÏÑ bòoK�N�?bò� r/a�|]oGZ5� bcj^Î P z|/} R2Ï Ë q#Ð P�Q~R^Ï É�u

v�|]oKoAbc�'j?Æõhkb�o ÷Åh�g*yTu
×�bchka}ÒKhk�#r(a�|]o`_KoQpN�m|]oQ�m|�j\�khk��ë}ì í æ bc�'j�ÒT|��0�/b�oQÒKh�o.hkb�oQhk�?ø]s]acac�'j��|]oQÒKbcp]h�ox_KoQÒä��s`oQ�\bz�\j'h�o]j\h�o.r/a�|]oQ��u
� �_Kl�hkb�oQh�o�¼#¼*h�h�{]f vg*y(ü*}�z�d�yAr/a�|]o�� _Kö?p]hkacj'h�oGZQÒT|]ö?ÒKbch � s`l\�KhkÒKb�oQp`_KoQp]h�o.|�acach�liø]s`l'��s`��� h�oQÒKh�o r/a�|]o ï
�'yk{Klnbcj'j'h ��_Kl � _Q�ntm�_K{Kl\_KoQp]�'�khkbcj�oQs]jnù h�oQÒKbcp]h�l�ù hkbc�'h�h�lVtm�_Qacacj��\bòoQÒ}u v�|��#ù�b�lnÒ ÒT|�ÒT_Klnyk{äh�l\lnhkbcy6{Nj�Z}ÒT|Nö
tm�_Kl@^ hkÒKh � s`l'�ØhkÒKbòoQpQ_KoQp«wähkb�o�4 |]_Q�m|�aÏÑ bòoK� P z|/} R h � bc�'j'bch�lnj�_KoQÒ	ÒKbchk�'h�l:4 |]_Q�m|�aÏÑ bòoK� p]hkp]h�o.|�acach�{Klnh�|�j'�0p]hk�'yk{}�_Qj'�kj�bc�'j�ui��hkbcj'h�l�� _Kö p]hkacj'h�oGZØÒT|]ö ÒKh�l?r/a�|]o su¼9yl{]}C{]f�d�y(f/bc�'j�u
ÝAÊ]u È}Ç�Í�Ç/0}È�v � b�oär(aò|NoÑÆÙ{Qhkb�ö�jYsu¼*yæ{~}/{~f�d#y�f�ZNù h�oKo�tRs]acp]h�oQÒKh g+hkÒKb�oQp`_KoQpNh�oäh�l tm�_QacacjF�'b�oQÒ}q

Ð Æ bc�'j5¼*r1ü*y(w�y9z*{xsu¼*yæ{~}/{~f�d#y�f�q�^]hkÒKh�l�r(aò|NoQ�'y6{Kl�bzj\j bc�'j�{Qb�oNj'h�l?>�@�ABC�@�_KoQÒ�ø]sQl%DGFIHÒFI>%L
|]oQp]hks`lnÒToQhkj#Z*_KoQÒxhk�?h � bc�'j'bch�lnh�o ��hkb�oQh�×��K�]ach�oGZ�Ò}um{�u5hk�?p]b��Qj���hkb�oQh�Qy6{Kl�bzj\j'h P � r P À Ï Èt �_Kl0ÒKbchÔp]bcazj q P � Q SUTWVWX Z P À Ï É _KoQÒ P À QÓP � Ï É�u

Ð Æ bc�'jÂ|]}�y�ü9w�y9z*{xsu¼*yæ{~}/{~f�d#y�f�qð�?�_KlÈ^nhkÒKh � |Nlnb�|]�Qachõh � bz�\j'bch�lnj � b�oQÒKhk�'j'h�oQ� hkbòoQhõgib�o ïÒT_KoQp]�m�.�s]pNazbcyk{K��hkbcj�Z5ÒKbzh ��s`oQ�'bc�'j\h�o]j#� bzj?|�acazh�o � |]l�bò|N�Qazh�oQ�Qb�oQÒT_KoQp]� ï 40sQoQ�'jml'|�b�oNj'�Fbc�'j�u
� _Nt·ÒKbchk�'h�o	vFh�ó*oQbcj'bcs`oQh�ox|]_Nt��K|]_Qh�oQÒäù�b�lnÒ.b�� t�sNazpNh�oQÒKh�o.ÒKh�l?r/a�|]oQ_KoQp]�m�Klns]�kh�ö ø]s`lnp]hk�\j'hkacazj u

Ô_Õ ��¦��������u���]��� �a���[ ����<�x¦�����§����YÖ³�����:��¦�������¦��!£G�1�a����¦����[���#���B���]��¦����·�x¦����	��������¦·���´©*�1�]�7� �a¦!���7���×� �������¦��1�?�1���W��]��� �a���x�����C�¨�#������ �����Ø £Y�<�a� �u�x¦±¤ �±����©#�u���%���a¦��C§l©1ªxªsÙ�Ú#�±�s�ª©����s���u�x¦���ÛWÜ�Ý�Þ<ß�§�©1ªaª´³d©KÚ#�@�[£Y©g�<£]�à�âáäã��t�[�#§�©1ªaª�åt¬



�������æ ��������������� ��!#"�ç�&(è

� �K�QbzacÒT_KoQp ÕØu�dx�khkbcp]jähkb�oQhºhkbòoNt�|�yk{Qh � h�l��'bcs`o ÒKhk�ºë}ì í æiï � acp]sQlnbcjm{K� _Q�äø]s`o�bôg0|]l\lnhkj'j�m ��hkacÒ�Z
d�e]eNÕ#o uÔv�|]�Khkbi�'hkb+ÒKh�lÔr/a�|]oJÆ y � È r´É«rWÊ�rWË·��ù�bchAb��Óø]s`l�bzpNh�o � �Q�\y6{KoQbcj'jÔÒKh�ó*oQbzh�l�j�u�é��Khk�khkbcyk{ ï
oQh�ÒKbchAwûh�oQpNh�ÒKh�l � s`l\�KhkÒKb�oQp`_KoQp]h�o ø]s`oË�Qyk{Klnbcj'j'h�o ���Fs`|�az�#ZÏ×�bchkach��Fb�o¹ê¾_KoQÒìë ÒKbch�wxh�oQp]h�ÒKh�l
�{Klnh�|�j'��u � b�oQh � s`l\�KhkÒKb�oQp`_KoQpíw |N� �Qy6{Klnbcj'j R �'hkb �Øhk�khkbcy6{KoQhkjxÒT_Klnyk{~w(î R u � b�o � Ó h��Nj�wEhkb ï
oQhk��Qyk{Klnbcj'j'hk� P �'hkb0ÒT_Klnyk{ P�ï} w~oQs]j\bzh�l�j�u�vFbchäwxh�oQp]h:»IoKð ñÂò�ó�ôKò�ó�õ P �öw�rsº��F�\hkb ÒKbch	wûh�oQpNh�ÒKh�l� |]lnb�|]�Qach�oQ�Qb�oQÒT_KoQp]� ï 40s`oQ�\jml'|�b�oNj'��ø]sQ�Ài�Ì�
>%oIp:q*Z5ÒKbzh�oQs]jnù0h�oQÒKbcp��\bòoQÒ�Z�ÒT|N� bcj#ÒKh�l �@Ó h��Nj·º øNs`o
�Qyk{Klnbcj'j P � bcj�ÒKh�� rilk�|�ÒKb���|�j�wõ�_K�Kh�lnhkb�oQ�'j'b����Ôj�u vFbzhxwxh�oQp]h P qWw/ñÂò�ó�ôIò�ó1õ P �÷w�r�º�� h�o]j�{K|�acj'häÒKbch� |]lnb�|]�Qach�oQ�Qb�oQÒT_KoQp]� ï 40s`oQ�\jml'|�b�oNj'��ø]sQ�Ài�Ì�:>�oKp:q _KoQÒÒHJt R >�oKp:q9ZKÒKbch�oQs]jnù h�oQÒKbcpA�'b�oQÒ�Z�ÒT|]� bcj^w
_KoQÒÒº oQbcyk{]j��_K�Kh�lnhkb�oQ�'j\bò��� h�o�u

ø�ù �iß �¨� È r´É«rWÊ�rWË·�´rsé^rWë��
d]u?ú ÊÌÞ9¿�ÇRÈ}Ç�ÊKÞNÎÏÈ�Ð t�|�acac�·é yüû _KoQÒÒë yüû
ÕKu?ú '}Þ Ê`àKÍ]. J Ê�'�à�È�2ÏÉ ÎÏÈ�Ð t |�acac�Gë xyüû

Ð ú '}Þ Ê`àKÍ].¨D	Î}â´ý àG' É�v jm{Kl Ï ëÂ�{Klnh�|�j��kù�bc�'yk{Qh�o `Ñï} º _KoQÒ Pþz|(} R
Ð ú '}Þ Ê`àKÍ].¨D	Î/ÿ �0�â�Î�È*Ðµv É>g9µ]suf�r1g*µ�su}�y*z9ô�÷Åw�yls�f
� _]�Ï�sN�m_KoQp�ÒT_Klnyk{ � bòoNtm�_K{Kl'_KoQpAhkb�oQh�l?��_Q���|�j'�kacbcy6{Qh�on?FlnÒToQ_KoQp�Rr+l�s`� s]j'bcs`oGZ/É���q y É���� R^QÍ`�� ZQs`ÒKh�l0vFh�� s]j'bcs`oGZ�É��}q y É��	� `
QÍP
� �]Zs`ÒKh�l=ÒT_Klny6{ � b�oNtm�_K{Kl'_KoQp���_Q� �|�j'�kacbcy6{Qh�l540sQoQ�'jml'|�b�oNj'��ZQÒKbchBwä_KoQÒJº
ø]h�ln�'yk{QbchkÒKh�oä��|�y6{Qh�oS���Qh��K|]l'|�j\bzsQoGZKÊ��}q y Ê�� P qWw/ñÂò�ó�ôIò�ó1õ P �÷w�r�º��¨�ku

Ð ú '}Þ Ê`àKÍ].¨D[��Í�Î�àTÉ Ç�â�ÇËÊKÞ]Î�È�Ð�v ë � q y � ¾ |N�]j'bcø]h� {Klnh�|�j'��|]_Q�Gë:¿ �
Ð� Êl��Î}Þ�â�Ç/K*ÊKÞ�D	Î»+nÞNÎ»+�v >�H���ê	�¨� È r´É � rWÊ � rWË·�´rsé^r�ë � �

ÚKu�� Ç�ÊKÉH��Ê('�à�È32�ÉRÎ�È�Ð t�|�acac�·é xy�û
Ð � Ç�ÊKÉ�à�Î}â´ý àG'}É�v º î R2Ï é
Ð�� -�ÊKÞ àKÍ]0*Þ à�Î}â´ý àG' É�v É�g*µ]s�f�r1g*µ]s�}Hy9z*ô�÷·w�yæsuf�D�|]{Qach��Qy6{Klnbcj'j P�ï} we�RoQh�_Qh�l��Qyk{Klnbcj'j?s`ÒKh�l=h � bc�'j'bch�lnh�oQÒKh�l5�Qyk{Klnbcj'j#|N_Q� È� bcj �@Ó h��Nj%w�ZQÒKh�l?� bcjBº _KoQbôóT�kbch�lnjFù0h�lnÒKh�o.� |]oKo�u��
Ð D[��Í�Î�àTÉ Ç�â�ÇËÊÌÞ Ê�ß�ÉËà�È�v

È � q yiÈ �	� P��
É � q y É��	� PeQ~R��
Ê���q y Ê���»IoKð ñÂò�ó�ôKò�ó�õ P �öw�rsº��
Ë���q y É���� P z|�} R��

Ð ú '}Þ Ê`àKÍ].'Æ?Þu�5Ê5ÈÏÈáÎÏÈ�Ð�v
ë � q y � ¾ |]�Nj'bcø]h��{Klnh�|�j\�+tm�_Kl�r(aò|Noe� È � r´É � rWÊ � � ¿ �

Ð� Êl��Î}Þ�â�Ç/K*ÊKÞ�D	Î»+nÞNÎ»+�v >�H���ê	�¨� È � r´É � rWÊ � rWË � �´r�é � rsë � �

� �K�QbcacÒT_KoQpûÕØu�d]q�vFh�l?ë}ì í æiï ��l'_KoQÒT|�acp]sQlnbcjm{K� _Q��bôg0|]l'lnhkj\j>m ��hkacÒ�ZÏd e]e]Õ#o
vFh�l � acp]s`l�bzj�{K�î_Q�Óh�l��kh�_Qp]jÂ��_K�]�khk�'�\bzøNh ��_ hkb�oQh�� øNs`lnp]hkp]h��Øh�oQh�o r(aò|No`_KoQp]���Klns`�Qach�� hkb�oQh�o
ø]s]acac�'j��|NoQÒKbzpNh�oGZ·��s`oQ�'bc�'j'h�oNj'h�o�r(aò|No�u	�Qy6{Klnbcj'j8tm�_Kl5�Qyk{Klnbcj'jÔù h�l�ÒKh�oxs Ó h�oQh � s`l'�KhkÒKb�oQp`_KoQpNh�oºh�lVtm�_Qacacj�Zb�oQÒKh��p4�|]_Q�m|�a+Ñ bòoK�N� ÒT_Klnyk{ � bòoNtm�_K{Kl'_KoQp�oQh�_Qh�l��Qy6{Kl�bzj\j'h=���Qj'h�� � ÒKÒKbcj'bcs`oGZ � �'jm|]�Qacbc�m{K� h�oNja�8s`ÒKh�lÒT_Klnyk{ � _Q�mo`_Qj\��_KoQpûh � bc�'j'bch�lnh�oQÒKh�l��Qyk{Klnbcj'j'h=�Rri{K|]oNj's`� bc�'bch�l'_KoQp�Z±�Qb����Qach � �'jm|N�Qazbc�m{K� h�o]ja�8h�ln�kh�_Qp]j



_KoQÒE|]_NtRjmlnhkj'h�oQÒKh� {Klnh�|�j'��|]_NtRp]hka �s]�'j ù0h�lnÒKh�o�u�^NhkÒKh�l�ÒKbchk�'h�l	�Qyk{Klnbcj'j'h.ù bòl�Ò~ø]s`oEbô�F|]� �K{K|]���K|�j'b
d�f@g*hCi/ZTd�e]eNñ]|#o�÷Åh�g*y/¼�d#r��]d�}�y�d#raw�y*z9{~d#y�f�{]µ]´�d#}Hü*w�y*zFpNh�oK|]oKo]j#ZlÃÅy(f�{~µ�´�d�}�ü*w�y*z�ÒKhk�\ù hkpNh�oGZ]ù0hkbcaTbRu � u]hkb�oQh
� _Q�'ù�|]{Qa |]_Q�Ôhkb�oQh�l wxh�oQp]h��KsNj'h�o]j\bzhkacach�l � acj'h�l'oK|�j'bcø]h�o ��_ jmlnh Ó h�oxbc�'j���øQp]aRu � �Q�'y6{KoQbcj'j�ÕKuÖÕ*�]ZÏ_KoQÒh�d#r��]d�}�y�d#raw�y*z�Z]ù0hkbcaÏÒKh�l r/a�|]o.ÒT_Kl�y6{[� b�oQ��_Nt �_Qp]h�o	ø]sQo[40s`oQ�'jml\|�b�o]j'�G¼#d�r��~d#}Hy(d�rxf+ù�b�lnÒ}u
vFh�l � acp]s`lnbcjm{K� _Q�}j'h�l\� b�oQbzh�l�jÏh�lVtRs]acp`lnhkbcyk{GZ�ù0h�oKo tm�_Kl}|�azach0×�bchkazh0hkb�oFpNhk�'y6{á�_Qj\�kj'h�l�4�|]_Q��|�a]Ñ�b�oK��_KoQÒ��\s ï
� bcj0hkb�oAø]s]acac�'j��|]oQÒKbcp]h�l�r(a�|]o�pNh�t _KoQÒKh�oAù#_Kl�ÒKh]u/vFbch#w~�s]p]acbcyk{K��hkbcj�hkb�oQh�l�}hkbcac�kbchka�lnh��`_Kl��'bcs`oGZ�ÒKbch��Khkb��
��l\_KoQÒT|�acp]s`lnbcjm{K� _Q� ø]s`o~ëáìîí æ |]_Nt�j�lnhkj'h�o�� |]oKoGZ/ù#_KlnÒKhAÒT_Klnyk{�hkb�oQh.�m�Øhk�kbchkazach � l�ù hkbcj'h�l\_KoQpûøNs`oã#å�æ�ç�èÏé ø]h�l\� bchkÒKh�o�b � h��Kh�ln�m�Nb�lnyk{GZ*d e]e���o u}gihkb�� � acp]sQlnbcjm{K� _Q��Z]ù�bch�h�li_Kln�m�Kl �_KoQpNazbcyk{Aø]s`o&b wxy � a ï
achk�'j'h�l±m��0s]�\h�o`�Qacbcj'j�Z�d�e]eØdxo`ÒKh�ó*oQbch�lnj+ù?_KlnÒKh*Z]h � bc�'j'bch�lnj/ÒT|��+rilns`�Qach��;ÒKh�l±¶�bcyk{]j ï }h�l'� bòoK|�j'bcs`o�oQbcy6{Nj�ZÒT|?ÒKs`lnj0|]_Qyk{�ÒT|NoKo�g0|�y6�Njml'|�y6�Nb�oQp�ÒT_Klnyk{Qp]h�tm�_K{Klnj/ù�b�lnÒ�ZQù0h�oKo ÒKbch#�?s]�'j'h�o ÒKhk� r/a�|]oQhk�#Z]ÒKbch��_K�Øh�l/ÒKbch
�?s]�'j\h�oxø]s`o�r(a�|]oQ�'yk{Klnbcj'j'h�o ÒKh�ó*oQbzh�l�jî�\bòoQÒ�Z(hkbòoQh�o p]hkp]h��Øh�oQh�oºw�| � b���|�azù0h�lnj.�_K�Øh�ln�'yk{Klnhkbcj'h�o�u	vFh�lw�| � bò��|�acù h�l�j³���K_Qyk{]j'bch�tRh��0ù�b�lnÒ	ÒT|]oKoAù��|]{Klnh�oQÒ	ÒKhk�#r/a�|]oQ_KoQp]�m�Kl�s]�khk�'�'hk�?bcj'h�l'|�j'bcø.h�l'{��sQ{]j�u
vFbchÅ�{Kl�h�|�j ï � _]�Ï�s]�m_KoQp?ù#_KlnÒKh+b�o ã#å�æ�ç�èÏé b�oÔ�TsQl'��hkb�oQhk�·÷År1¼*f�dxµ�f�}�¼*y���¼#g*hKlnh�|�acbc�'bch�lnj�Z]ÒT|��}h�ln�kh�_Qp]j
ù�b�lnÒ�Z��'sQ�K|�acÒûhkb�oQh�gihkÒTlnsQ{`_KoQpAtm�_Kl�hkb�oQh�oS4�|]_Q�m|�aÏÑ�b�oK�	h�l'��|]oKoNjFù�b�lnÒ}u5�Qs`� bcjFh�lnpNbò�QjF�\bzyk{	��_Q�m|]� ï
� h�o�� bzjFÒKh�o ��_xh�lVtm�_Qazach�oQÒKh�oºs Ó h�oQh�o � s`l'�ØhkÒKb�oQp`_KoQp]h�o hkbòoQhAhkb�oK{Qhkbcj'acbzyk{Qh=�Qbcyk{]j |]_Nt hkb�oQh�wxh�oQp]hø]s`o.× bzhkach�oGZáÒKbzhÔÒT_Klnyk{äpNhkhkbzpQoQhkj'h³?F�Øh�l'|�j's`l�h�o.��_	h�lVtm�_Qazach�o	�'b�oQÒ}u�vFbch �KhkbcÒKh�o�g0|�yk�]jml\|�y6�Nb�oQp ï �Q�kù�u
� oNj'�'yk{QhkbcÒT_KoQp]�m�K_KoK�Nj'h.ù0h�lnÒKh�ox�'sQ� bcj���_xhkb�oQh�� hkb�oQ�kbcp]h�o~_KoQÒº��_K� � oQ�m|�j'���K_KoK�NjFt �_KlFÒKbchäÑ�h�l'o ï
��s`���Ks`oQh�oNj'h� � �Q�'yk{KoQbzj\j#ñKuôñKuÖÕ*�ku
vFh�l � acp]s`lnbcjm{K� _Q��|]l'�Øhkbcj'hkj � bcj5µ]´�r�¼9y�¼*h�¼¨z�}C{]µ]´�d�½�É�g*µ]s�f�r1g*µ]s�}Hy9z`u�^]hkÒKh?w±�sNp]acbzyk{K��hkbcj�ZQhkb�oQh�o[4�|]_Q�m|�a
Ñ�b�oK� ��_�h�ln�kh�_QpNh�oºs`ÒKh�lÔp]hkp]h�o g+hkÒTl�s`{`_KoQpNh�oº��_��'yk{ �_Qj'�kh�oGZ/bc�'j ÒT|]�Øhkb0hkbòo~g0|�yk�Njml'|�yk�]b�oQp ï ri_KoK�]j u
�F|]oKo~|]o hkb�oQh�l	�Qj'hkacachäb�� r/a�|]oQ_KoQp]�m�KlnsN�kh�ö���hkb�oºp]hkhkbcp`oQhkj'h�l�4�|]_Q��|�a Ñ�b�oK�ºh�ln�kh�_QpNjîsQÒKh�lÔhkb�oE�Kh ï
ÒTlns`{Nj'h�l�4 |]_Q�m|�a}Ñ�b�oK�.oQbcy6{Nj?p]hk�'yk{}�_Qj'�kj�ù0h�lnÒKh�oGZKù�b�lnÒxg0|�y6�Njml'|�y6�Nb�oQpîÒT_Kl�y6{Qp]h�tm�_K{Klnj�u

Ì�`1Ì � %'&ÀÏ-$�< �� �8!?%'! �#&+%�)*" 1 &/��� � �n)á� �8!! #"%$'&�(

ú#üKýáþ�ÿWbôr�hkjmlnbch*Z�d�e]eKd~oÏbc�'jFhkb�oQh � lnù0hkbcj'h�l'_KoQpAhkb�oQhk�	úlw*{]f�} ûÅµxg*f�}H¼9ylô�É�g�{]dxü=ýGrxw�f�´ þ=g*}�y�f�d#y�g*y(µadYÿG¸�ô{]f�d�½Y{�ø�ú�ý@þ�ÿ ù Z�ÒT|��/hkb�oQh�v�|Nln�'j'hkaca�_KoQpî� |]_Q�m|�ach�l � �K{ �|]oQp]bcp`��hkbzj\h�o �kù�bc�'yk{Qh�o�r/a�|]oQ_KoQp]�'h�oNj'�'yk{QhkbcÒT_Ko ï
p]h�oAh�lna�|]_K�Qj u+��o ÒKh�oAtRs]acp]h�oQÒKh�o � �Q�'yk{KoQbzj\j'h�o.ù�b�lnÒ.øNs`oAp`l'_KoQÒKacp]hkp]h�oQÒKh�ox�?h�oKoNjmoQbc�'�'h�o bò���Fh��Qbchkj
ÒKh�l��l'_Qjm{ w |�bòoNj'h�oK|]oQykh[�Q�Q�'j'h�� h�|N_Q�'p]hkp`|]oQpNh�o ��øQp]aRu=bÖ�0bcy6{Nj'h�l]Z0d�e]eNÕ#oÑ�ku � _Qy6{ ù0h�lnÒKh�o�oQ_KlFÒKbch
t �_Kl�ÒKbzhk�\h � l'�Khkbcj�lnhkachkø�|No]j'h�oAr+_KoK�Nj'h#{Qh�l\|]_Q�'p]hkp`l�b Ó h�o�u � b�oQh�o�p]h�oK|]_Qh�lnh�o �Û#�Øh�l'�Qacbzyk��p]hkù �|]{Klnj·b ��h ï�Kh�l��m�]b�lnyk{GZ�d�e]e���onu
vFbch��#|]_K�Qj��Khkp`lnb Ó h0tm�_Kl+ú?üKý}þ�ÿ	�'b�oQÒ:9ä}�d�hK_KoQÒ f ¹
d#r1g*f�¼*r�u·×á_Kl � l'lnhkbcy6{Q_KoQp�øNs`o�×�bchkach�o�ÒKbzh�oQh�oº?F�Kh ïl'|�j\s`lnh�oGZ�ÒKh�lnh�o � oNù h�oQÒT_KoQp�|]_Nt}×�bchkach�R×�bchka�lnhkÒT_K�]j\bzsQoGZ`�\bzh�{Qh � �K�QbzacÒT_KoQp�ÕØuôÕ*�/oQh�_Qh#×�bchkach�{Qh�lnachkbcj'h�o
�5�s`oKoQh�o�uFwxbcjFÒKh�� bòoQbcj'b�|�ach�oº×�bchka+|�ac�F� _Kln�khka+� |]oKox|]_Q�Fhkb�oQh�lF�TsNazpNh�ø]s`on?F�Øh�l'|�j's`l\|]o]ù0h�oQÒT_KoQp]h�o
hkb�oQhîg0|]_K��{Qbch�l'|Nlny6{Qbch ø]s`o.× bzhkach�o	h�oNj'�'j'h�{Qh�o�u
vFbch × bzhka�lnhkÒT_K�Nj'bcs`o�{K|�j�{QbòoQ�\bzyk{Nj'acbzyk{~ÒKh�lÔ��_ºa �s]�'h�oQÒKh�o � _NtRp`|]�Kh._KoNj'h�l Û#� �\j �|]oQÒKh�oº|]_Qy6{º×}_Nù0hkb ï
�m_KoQp]h�oË� g�{a{]}8z�y�½�d#y�f�{u�á��_Kl0�TsNazpNh]u/vFbchFwûh�oQpNh#ÒKh�l�� s`� h�oNjm|]o p��_Qacj'bcp]h�o	×}_Nù hkbc�m_KoQpNh�o.�Khk�'yk{Klnhkb��Qj
ÒKbch�|]�Njm_Qhkacazh�áhkbcaca��sN�m_KoQpAtm�_KliÒT|��0p]hkpNh��Kh�oQh�r+l�s`�Qach��.u/v�|]�ØhkbTbc�'j�hkb�oQh�×}_Nù0hkbz��_KoQp oQ_Kl0ÒT|]oKo�p��_Qacj'bcp�Z
ù0h�oKo�ÒKh�lÔ��_Qp]h�{��sQlnbcp]h�?F�Kh�l'|�j's`lÔp*�_Qacj'bcp�bc�'j�uxgihkb ÒKh�l � �Nj'bcs`oQ�m�Qa�|]oQ_KoQp��'b�oQÒE��s`oK�Qlnhkj'h � �]j'bcs`oQh�o
b�o	ÒKh�lFr/a�|]oQ_KoQp]�'ù0hkacj#sQÒKh�l?ÒKbch � oQs`lnÒToQ_KoQp.ø]s`o � �Nj'bcs`oQh�ox|�ac�F×}_]ù0hkbc�m_KoQp]h�o	hkb�oQhk�³?F�Øh�l'|�j'sQln�#��_
ø]h�ln�\j'h�{Qh�o�u/vFbchk�'h � �Nj'bcs`oQh�oe�Rr(a�|]oQ�'yk{Klnbcj'j'h���_KoQÒ	bò{Kl�h � oQs`lnÒToQ_KoQp�lnh��Klk�|��\h�o]j'bch�lnh�o hkb�oQh�oûr(a�|]o�u
wxhkbc�'j}p]b��Qj�hk�Ï� h�{Kl�|�ac�}hkb�oQh�o³?F�Øh�l'|�j'sQl]Z�ÒKh�l�|]_NtKhkb�o�×�bchkaK|]o]ù0h�oQÒT�K|]l*)Ïbc�'j�Z�hkb�oQhi�'s]pTu�+�¼9y´Á�}Cs�f�½�d�y*z�d
� � �K�QbcazÒT_KoQp�ÕKuÖÕ*�kuFvFbchk�Ftm�_K{KlnjF��_K�µ�Kh�lnhkbcj'�Ôh�lnù��|]{KoNj'h�o�gihkp`lnb Ó ÒKh�l�Ã·y�f�{]µ]´�d#}Hü*w�y*z�ZTÒKh�l � _Q�\ù=|N{Qahkb�oQhk��?F�Kh�l'|�j's`ln�/|]_Q��hkbòoQh�l/�?sQo]�Tbò�Njm� h�oQpNh ��_Kl/�=hkÒT_Q�kbzh�l\_KoQp�hkb�oQhk�+×�bchkac��Z�tm�_Kl}ÒKbch0hkb�oQh�g+hkpQl��_KoQÒT_KoQp
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� �K�QbcacÒT_KoQpäÕKuôÕØq·× bzhka�lnhkÒT_K�Nj'bcs`o	b�oºú#üKý}þ�ÿ

ÒKh�ó*oQbch�lnj?ù h�l�ÒKh�oä��|NoKo�u
� b�o�×�bchka�Z#|]_Nt�ÒT|���hkb�oE?F�Kh�l'|�j's`l�|]oQpNhkù=|NoQÒKj�ù0h�lnÒKh�o���s`oKoNj'h*Z�{Qhkb�ö�j=r1dxü*w<;~}�d�rxfRuW�Qb�oQÒ |�azach × bzh ï
ach�lnhkÒT_Q�kbch�lnj�Z�bc�'jAÒKbchxp]hk�'j'hkacacj'h � _NtRp`|]�Øhxp]hka �s]�'j�_KoQÒ�ÒKbch�� bcj.ÒKh�o~p]hkjml�s Ó h�oQh�o � oNj'�'yk{QhkbcÒT_KoQp]h�o��?F�Øh�l'|�j's`l\|]o]ù0h�oQÒT_KoQp]h�ol� |��'�'s]�kbcbch�lnj'h�o	×}_Nù hkbc�m_KoQpNh�oä�Khk�\y6{Klnhkb��Øh�oäÒKbch�Ñ/�s]��_KoQpTu
��� |�acacp]h�� hkb�oQh�oºp]hkacb�oQp]j hk��oQbcy6{Nj�Z��'s�tRs`lnjFhkb�oQhäÑ/�s]��_KoQpû��_ûó*oQÒKh�o�uäwxhkbc�'j ù0h�lnÒKh�oxb�� Ñ}|]_NtRh�ÒKhk�
r/a�|]oQ_KoQp]�m�Kl�s]�khk�'�'hk�ÔazsQ��|�a/�'b�oKoNø]s]acach � o]j\�'y6{QhkbcÒT_KoQp]h�o p]hkjml�s Ó h�oGZTÒKbch.oQbzyk{NjFt �_Kl?ÒKbzh&�Fhk�m|]�Ôj'a �s]��_KoQpp]hkhkbcp`oQhkj �'b�oQÒ}u�×}_K�µhkb�oQh�oE�5�s`oKoQh�oS40s`oQ�'jml\|�b�o]j'�.�_K�Kh�l p��_Qazj\bzpNh�o~×}_]ù0hkbc�m_KoQp]h�o ø]h�lnachkj'�kj ù0h�lnÒKh�oGZ
��_K�D|]oQÒKh�lnh�o���|]oKoÔtm�_Kl�hkb�o�oQbcy6{Nj+lnhkÒT_Q�kbch�lnj'hk��×�bchkaT��hkb�o�|No]ù0h�oQÒT�K|]lnh�l±?F�Øh�l'|�j'sQl}p]h�t�_KoQÒKh�o ù0h�lnÒKh�oGZ
ù0hkbca�ÒKbch �?sQo]�Tbò�Njm� h�oQpNhäachkh�lAbc�'j�sQÒKh�l�oQ_Kl ��_Kl �_Qyk�]pNhkù�bchk�'h�oQhË?F�Kh�l'|�j\s`lnh�o~h�oNjm{��|�acj�u � �A��s`���Ôj��_ É>g9µ]suf�r1g*µ�su}�y*z~_KoQÒ~ÒKh�� ���_Qy6�N��_Qp�ø]sQo � oNj'�'yk{QhkbcÒT_KoQp]h�o�u���h�l�ÒKh�oºp]hkhkbcp`oQhkj'h.wxhkjm{QsQÒKh�o���_Kl��oK��s`oQ�'bc�'j'h�oQ��|]oK|�az�Q�'h ÒKh�ó*oQbch�lnj�Z5bc�'j�ü*d ¹
d�y(ü*d�y(µ�¸#ô�ü9}Hr1dxµ�f�dxü�É�g*µ]s�f�r�g9µ]su}�y*zä� �s]p]acbcy6{�u
��o h�oQp]h�� ×}_Q��|]��� h�oK{K|]oQp ÒT|���_;�'j'h�{Nj�ÒKbchEw~�s]p]acbcyk{K��hkbcj�Z��kù�bc�'yk{Qh�oDÒKh�lÈ¶�s]jnù0h�oQÒKbcp`��hkbcj���_K�
�Ô�_Qyk�]��_Qpxhkb�oQh�l � o]j'�\y6{QhkbcÒT_KoQp �1r1d>=]daµ#f�}H¼9y»�F_KoQÒºÒKh��µhkbzpNh�o]j'acbcyk{Qh�oE�Ô�_Qyk�]��_Qp �1r1d#f�r�g9µ�f�}�¼*y»�8��_ _Ko ï
j'h�ln�\y6{QhkbcÒKh�o�uAvFbch �Ô�_Qyk�N��_Qp]�moQs]jnù0h�oQÒKbcp`��hkbcjÔtm�_K{Klnj�|N_Nt ^nhkÒKh�o �*|�aca+��_K�µ���_Qyk�]��_Qpxhkb�oQh�l � oNj'�'yk{Qhkb ïÒT_KoQp�ZT|N�Kh�l0hkb�oQh�oQbcy6{Nj�ù0hkbcj'h�l��Khk�\j'h�{Qh�oQÒKh����_Qy6�N��_Qp]�moQsNj ù0h�oQÒKbcp`��hkbcjF{Qh��Qj oQbcyk{]j?|]_Qj's`��|�j'bc�'y6{AÒKh�o
� �_Qyk�]��_Qp |]_Nt'uðú?üKý}þ�ÿÀ�'bch�{Njû{Qbch�l	ø]s`l]Z?ÒKbch w �s]pNazbcyk{K��hkbcjähkb�oQh�l	�'s]acyk{Qh�o acs`� |�ach�o ?F�Qj'b�� bch�l'_KoQp
��_Ko��|�yk{Q�'jAÒKh�� r+lnsQ�Qazh�� a��sN�'h�lA��_E� hkacÒKh�o�_KoQÒ ÒKbch � oNj'�'yk{QhkbzÒT_KoQp(Z�ù�bchäÒT|Nl'|]_Nt�lnh�|�p]bch�lnj�ù0h�lnÒKh�o�'s]aca�Z5ÒKs`lnj0��_ä�Øhkaò|��'�'h�o�u
vFh�lF� �_Qyk�]��_Qpxhkb�oQh�l � oNj'�'yk{QhkbcÒT_KoQp � _KöAb�o�^ hkÒKh�� �*|�aca �Kl�s`�K|�p]bch�lnjÔù h�l�ÒKh�o�_KoQÒ øNh�lna�|]oQp]jFÒT|]{Qh�lwxhky6{K|NoQbz��� h�oGZ��'sNazyk{Qh �� oQÒKh�l'_KoQp]h�o�|]o�|]�K{��|]oQp]bcp]h � �'�'bcp`oK� h�oNj'�._KoQÒÒáhkbcaz�kbchka�hºù0hkbcj'h�ln��_Qachkbcj'h�o�u
�Fhkhkbcp`oQhkj\h�wxhky6{K|]oQbc�m� h�oÔt |NoQÒKh�o��\bzyk{ b�oËýGrxw�f�´Yþ=g*}�y�f�d#y�g*y(µad>ÿ»¸#{~f�d#½�d�y�Z �m�Øhk�kbzhkaca�b�o hkb�oQh��D^�=w �
b vFs��Qazh*Z d�e*"]e#onu�� �_Kl!^nhkÒKhk��×�bchka#_KoQÒÈ^ hkÒKh�?F�Øh�l'|�j's`l\|]o]ù0h�oQÒT_KoQpÒ� � oNj'�'yk{QhkbzÒT_KoQp���ù0h�lnÒKh�oºhkb�oQbcp]h�Qjm|]oQÒT|NlnÒT|]�K{��|]oQp]bcp`��hkbzj\�'�'jml'_K�Njm_Klnh�oºh�l��kh�_Qp]j�Z+� bcj�ÒKh�l�h�o � bzaÖtRhä�'bcyk{ºÒKbch ú#üKýáþ�ÿ ï �?s`oQ�kh��Qj'h�lnhkyk{Nj
oK|�j��_Kl�azbcyk{ä� sQÒKhkacacbzh�l�h�oxa�|��'�'h�o�u
� azach��Øhk�'y6{Kl�bzh��Øh�oQh�o � �K{ �|]oQpNbzpQ��hkbcj'�'�'jml\_K�]jm_Kl�h�oA�'b�oQÒä�]achkb�oQh³0wË� ï ¶ hkj'�kh]u±�Qbch��Khk�'j'h�{Qh�o	|]_Q�Å=w � ï
�FoQs]j'h�oGZ�ÒKbch�� bzj\j'hkac��b�{Klnhk��Ñ}|]�ØhkacbòoQpN���@?BADC
E
FHG
�0ÒKbch�A�_Qacj'bcp`��hkbcj�hkb�oQhk�î�Øhk�'j'b����Ôj'h�o � �m�Kh��Nj'��|]_Q� ï
ÒTl �_Qyk��h�o�u vFbch � �K{��|]oQp]bcp`��hkbcj'h�o��kù�bc�'yk{Qh�o�ÒKh�o �FoQsNj'h�o�ù h�l�ÒKh�o~ÒT_Klnyk{E0wË� ï �0hky6{NjntRh�lnj'bcp`_KoQp]h�o
�I=]w*{]f�} ûÅµxg*f�}H¼9yl{u���Øhk�'yk{Klnbch��Kh�o�u � bòo�0wË� ï �FoQs]j'h�o ��|]oKo�ÒT|N�Khkbî� h�{Klnh�lnh �0hkyk{Njnt�h�l�j'bcp`_KoQp]h�o {K| ï
�Kh�o�u�vFh�l�Ñ}|N�Khkacb�oQp ï wxhky6{K|]oQbc�m� _Q�	ÒKhk��^�0wË�E{K|�j�ÒKbch � _Nt�p`|N�Kh*Z(tm�_Kl�|�azachË0wË� ï �FoQs]j'h�o~_KoNj'h�l
gih�l��_Qyk�]�'bcyk{]j\bzpQ_KoQp |�acach�l�0wË� ï �0hkyk{Njnt�h�l�j'bcp`_KoQp]h�o�hkb�o ��sQoQ�'bc�'j'h�oNj'hk�äÑ}|]�Øhkazb�oQp���_��Kh�lnhkyk{KoQh�oGZFbc�'j
|�ac�'s�ZQø]sQo ÒKh�lihkbzpNh�o]j'acbcyk{Qh�o�ú#üKýáþ�ÿ ï �*_KoK�Nj'bcs`oK|�acbcj��|�j azsN�'p]hkaR�s]�'j�ZQhkb�oAwxbcj'j'hkaT��_�ÒKhk�'�'h�oA�0h�|�acbc�'bch�l'_KoQpTu



��o ã#å�æ�ç�èÏé �m�Khkbcyk{Qh�lnj ú?üKý}þ�ÿ � �K{ �|]oQp]bcp`��hkbcj'h�oÔ�kù�bc�'yk{Qh�o�}hkbcac�kbchkach�o�ZQ�'s�ù�bchÅáhkbcaza �s]��_KoQp]h�oGZ`�Øh�lnhkbcj'�
h�l'�Q_KoQÒKhkj'h�áhkbzachÔÒKhk�:�K_Qy6{Kl\|]_K� hk�#_KoQÒ.ÒKbch�ÒT|N� bcj øNh�l'�K_KoQÒKh�oQh�o.p��_Qacj'bcp]h�o	_KoQÒä_KoQp*�_Qacj'bcp�pNhkù sQlnÒKh ï
oQh�oË?F�Øh�l'|�j'bcs`oQh�oº|]_Nt ÒKh��µr/a�|]o�u v�|]�Øhkb/�'j'hkacacj�ÒT|�� � �K{��|]oQp]bcp`��hkbzj\�moQhkj'�AÒKh�o�|]�Njm_Qhkacazh�oº×}_Q�'j�|]oQÒ
ÒKhk�.r/a�|]oQ_KoQp]�m�Klns]�khk�\�'hk��ÒT|Nlku ú#üKýáþ�ÿ øNh�l'{Qb�oQÒKh�lnj�ÒT_Kl�y6{ ÒKbzhk�\h � �K{ �|]oQp]bcp`��hkbzj\�'ø]h�lnù�|�acjm_KoQp�Z0ÒT|Nö
ã#å�æ�ç�èÏé �kù0hkb���|�aiÒKh�oQ�'hka��Kh�oºb�oK��s`oQ�'bc�'j\h�o]j'h�o r/a�|]oQ��_Q�'jm|NoQÒ±�Øh�|]l'�Khkbcj'hkj u�v�|���ë}ì í æ+ï�� h�lVt�|]{Klnh�o
�'s`l�p]j}ÒT_Klnyk{Ô�'hkb�oQh �\�`�'j\h���|�j'bc�'yk{Qh��K_Qy6{Qhitm�_Kl}hkb�oQh�o	�K_Qyk{`�K|N_K�.u ã#å�æ=ç�èÏé aR�|]ö�j�^nhkÒKs`yk{ |]_Qyk{�|]oQÒKh�lnh
�?s`���Øs`oQh�oNj'h�o.��_Kl�r(a�|]o`_KoQpN�'�'j'h�_Qh�l'_KoQpA��_GZQtm�_Kl0ÒKbch ÒKbzhk�\h³�Q�Q�'j'h���|�j\bò�AoQbcy6{Nj?p]hkacj'h�oä� _KöKu
� �A�Qazhkb��QjAtRhk�'j'��_K{K|�acj'h�oGZiÒT|]ö	tm�_Kl ÒKbchk�'h � l'�Øhkbcj�ø]sQl�|�acach�� ÒKbch � �'�'bcp`oK� h�o]j'��ù�bcy6{Nj'bcp �\bòoQÒ}u wûbcj
b�{KoQh�ox�'j'h�{Qh�o	ÒKbch tm�_Kl�ÒKbch?F�Øh�l'|�j'sQl'|]_Q�'ù�|]{Qa}p��_Qazj\bzpNh�o�×}_Nù hkbc�m_KoQpNh�oä��_Kl � h�l tm�_Qp`_KoQp5u®�Qbch�ù0h�lnÒKh�o
�Kh�o��sNj'bcp]j�ZT_K�¾�VoK��s`oQ�'bc�'j\h�oQ�kh�oäb�� r/a�|]o t�hk�'j\��_K{K|�acj'h�o�u
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v�|�� ã#å�æ�ç�èÏé5ï �Ôl'_KoQÒK�'�Q�'j'h�� �Øhk�'j'h�{Nj�Zip`lns`� p]hk�'h�{Qh�oGZ�|]_Q�Ag+h�oQ_Qj'�kh�ln�\y6{KoQbcj'j'�\j'hkacazh�_KoQÒ �Q�Q�'j'h�� ï
��h�l'oGZ�� � �K�QbcacÒT_KoQp ÕKuÖÚ*�ku �Û#�Øh�l0ÒKbch�gih�o`_Qj'�kh�l��'y6{KoQbcj'j\�'j'hkacachîh�l t�s]acp]j0ÒKbchFvFs`�.�|NoQh�o ï _KoQÒärilns`�Qach�� �Kh ï
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� �K�QbcazÒT_KoQpäÕØuôÚKq�v�|�� ã?å�æ�ç�èÏé*ï ��l'_KoQÒK�'�Q�'j'h��



�'yk{Klnhkb��K_KoQp�Z��'s�ù�bch ÒKbzh � _Q�'ù�|]{Qa/ø]s`ox�?s`oNjmlns]aca���s`���Ks`oQh�oNj'h�o�_KoQÒ�ÒKbch[�Qj'h�_Qh�l'_KoQp	ÒKhk�îr/a�|]oQ_KoQp]� ï
�Klns]�khk�\�'hk��u/v�|]�Øhkb*� |]oKoAÒKh�l0g+h�oQ_Qj'�kh�l0hkb�oAp`|NoQ�khk�>�K�Øh��]j�l'_K�Àø]s`o � b�oQp`lnb Ó �m�.�s]pNazbcyk{K��hkbcj'h�oäoQ_Qj'�kh�oGZù0hkacy6{Qhk�?ø]s`o�ÒKh�l�øNs]acaò|N_Qj's`��|�j\bz�\y6{Qh�o.r(aò|No`_KoQp.�Qbc�#{Qb�oä��_Kl � _Q�'ù�|]{Qa�sQÒKh�l#×á_Kl��_Qy6�Nù0hkbc�m_KoQp�hkb�oQ�khka ï
oQh�l0r/a�|]oQ_KoQp]�'h�oNj'�'yk{QhkbcÒT_KoQp]h�oälnhkbcyk{]j u � oK{K|]oQÒ.hkb�oQh�l0øQbc�m_Qhkacazh�o v�|]ln�'j\hkaza�_KoQp ÒKhk��|]�Njm_Qhkacazh�o	r/a�|]oQhk�
_KoQÒäÑ�bc�'j'h�o ÒKh�l0|]oQ�'j'h�{Qh�oQÒKh�o	×�bchkazh _KoQÒ��{Klnh�|�j\�=� |]oKoAÒKh�l�gih�oQ_Qj'�kh�l0ÒKh�o � h�lna�|]_Nt/ÒKhk�#r/a�|]oQ_KoQp]� ï
�Klns]�khk�\�'hk�:�Qyk{Klnbcj'j�tm�_Kl��Qyk{Klnbcj'j�ø]h�l t�s]acp]h�o�u
vFh�l!�Q�`�'j\h�����h�l'o a �|Nö�j#�\bzyk{�oQsQy6{ hkb�oK��|�a+_KoNj'h�lnj'hkbcach�oxb�o	ÒKbzh��'jm|�j'bc�'yk{Qhî_KoQÒxÒKbch�ÒK�KoK|]� bc�'yk{Qh � bc� ï
�'h�oQ�m�K|��'bc��u/vFbch��'jm|�j'bc�'y6{Qh0��bc�'�'h�oQ�m�K|��'bc�=�Øhkb�oK{K|�acj'hkj0ÒKbzh?vFs`�.�|NoQh�o ï _KoQÒ�r+l�s`�Qach�� �m�Khk�kbÖó*� |�j'bcs`oGZKÒKbch
ù��|]{Kl�h�oQÒäÒKhk�#rilns`�Qach�� aR�s]�'hkø]sQlnp`|]oQp]�?_Ko]ø]h�lY�|]oQÒKh�lnj#�Qachkb��Qj�Z�ù0s`{Qb�oQp]hkp]h�o ÒKbzhÔÒK�ÌoK|N� bc�'y6{Qh ��bc�'�'h�oQ� ï
�K|��'bc��ÒKh�o.|N�]jm_Qhkacach�oe� �K|]lnj'bchkacach�ol��r/a�|]oQ��_Q�'j�|]oQÒä� bcj��'hkb�oQh�o � |Nlnb�|]�Qach�o`�Qb�oQÒT_KoQp]h�ox_KoQÒ�?FlnÒToQ_KoQp]h�o
|]_Nt/ÒKh�oär(aò|NoQ�'y6{Kl�bzj\j'h�oGZK�'s�ù�bch�ÒKbchÔÒT|]� bcj#|��'�\s]�kbcbzh�l�j'h�o�0wË� ï �FoQs]j\h�o.ø]h�lnù�|�acj'hkj u
vFh�lU+�¼*yæ{~}/{~f�d#yH;]f�d]{]f�d�r �Kl��_NtRjî|]�Njm_Qhkacach�×}_Nù hkbc�m_KoQpNh�o |]_Nt0b�{Klnh��?s`oQ�'bc�'j\h�oQ�]u�×}_Q�m|N��� h�ox� bcj�ÒKh��
É�d�z�r»vw�y�ü9w�y9z*{1z�d�y(d�r1g*f�¼*r ù0h�lnÒKh�o�pNhkp]h��Kh�oQh�oNt�|�acac�:0wË� ï �0hkyk{]jntRh�lnj'bcp`_KoQpNh�o�h�ln�kh�_QpNj _KoQÒ.|]oäú?üKý}þ�ÿ
ù0hkbcj'h�lnp]h�lnhkbcyk{]j u �Û?�Kh�l ÒT|�� ú#üKý}þ�ÿ ï ��oNj'h�lVt�|�ykh��'j\h�{]j�ÒKh�� gih�o`_Qj\�kh�l�ÒKbch w~�s]p]acbcy6{K��hkbcj?s Ó h�oGZKp]hk�kbchkacjhkb�oQ�khka�oQhe0wË� ï �FoQs]j'h�o ��_E�Khkj�l'|�yk{]j'h�o�_KoQÒE��_ ø]h�lk�|]oQÒKh�l'o�u�vFh�lAg+h�oQ_Qj'�kh�lA��|]oKo ÒT|]� bcjAÒKbòl�h��]j
b�oºÒKh�o~r/a�|]oQ_KoQp]�m�KlnsN�kh�öähkb�oQp`l�hkbôtRh�o�u � _Qyk{~{Qbch�l'�Khkb �'s`lnp]jÔÒKh�l��?s`oQ�'bc�'j\h�oQ�kj'hk�'j'h�l ÒT|�tm�_Kl]Z�ÒT|]ö	ÒKh�l
r/a�|]ox��sQoQ�'bc�'j'h�oNj �Qachkb��Qj�Z�b�oQÒKh�� p]hkp]h��Kh�oQh�oNt�|�acac���Kh�lnhkbcj'�Ôp]h�t �|�azacj'h � o]j'�\y6{QhkbcÒT_KoQp]h�ox��_Kl �_Qy6�Np]hk�ks]p]h�où0h�lnÒKh�o�u
gihkb�ÒKh�o	+�¼*y�f�r1¼*h�h8su¼*½ ¹
¼9y�d�y(f�d�yA�'s]aca�ÒKbch�Û#oNj'h�ln�\y6{QhkbcÒT_KoQp�b�oA�'s]acyk{Qh*ZKÒKbchFÒKh�o[�K_Qy6{K�Kl�s]�kh�öÔ�'j'h�_Qh�l'oGZ
_KoQÒ	^nh�oQh*ZKÒKbch�ÒKbch �TsQl'�-ÒKhk� g0|�yk�]j�l'|�yk�]b�oQp��Khk�'j\bò��� h�oGZ*oQbcyk{]jF_KoQh�lnù �|N{Ko]j#�Qachkb��Kh�o�u

Ð vFbzh��?sQo]jml�s]acaò��s`���KsQoQh�o]j'h�o ��_Kl��Qj'h�_Qh�l'_KoQp�ÒKh�l:�K_Qyk{Qh��'hkj\�kh�o.|]oAÒKh�o � o]j'�\y6{QhkbcÒT_KoQp]�m�K_KoK� ïj'h�on?F�Kh�l'|�j\s`l'|]_Q�'ù�|]{Qa+_KoQÒS�{Klnh�|�jm|N_]�Ï�s]�m_KoQpû|No�u	��bch�l�� |]oKo hkbòoQh.�0hkp]hkacø]h�l\|]l'�Khkbcjm_KoQpx��_Kl
� b�oQp`lnh�oQ��_KoQpAÒKh�l0� |]{Qa�� �sNp]acbzyk{K��hkbcj'h�o	��_K� � b�oQ�m|�j'����s`��� h�o�u

Ð �#�_KlEÒT|�� g0|�y6�Njml'|�y6�Nb�oQpÙ�\bòoQÒ �Qbc�m{Qh�l �kù0hkb � lnj'h�o b�o ã#å�æ=ç�èÏé bò���Qazh�� h�o]j'bch�lnj q ��_K�
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bdc�e5fgeihkj�l�h<c�mnh�oHh<c�eiprqsodtvu<c�ewl�h b j�lxh<c�mnh�y�zi{g|g|B}�~���q�eiprq�c�eip��Hl�e�j��mg�<��l�t5uH��e5l�c�eihP�HeipY�R���5l�eihd�5q�c�e5lI�
�geip�oHhd�����oHp���~
q�c�mgcs~��I��mnpr��hdeihd�He����x~<hnoHhd�gq�q��nq�c�ei���%������� ��¡#�'l�c�c�e5��q'�He5qYoHprq�¢Hp£�oHhd�g��l�t5u¤~godq��Hei�
¥ eipre5l�tvu¦�He5q¨§�mdhd�5ei¢dc���eip�hdeihdq�q�c�~g�T�'eihd�Heih�©ªe5tvuHhdl��¤�He5q di«�¬B5®gg«s¯n°<±g²i³¨g
²v´�di«xf�di°¤µ�di«s°�d£°H²�¶¸·�¹ºµ�»5¼
bde5l�hdew©�eip��½lxhdm<��m<�gl�e½¾H~
q�l�eiprc¿~<o<� b j�l�c�tvude5��� d�f�g<xÀ y�zi{<|gÁ£} ¼0Â hHuH~ghd��e5l�hde5q ¥ e5l�qs¢dl�e5��qUÃ%l�pr�Ä�ioHh��~�t5udq�c
fgeipr�Heiodc���l�t5ugc£y�ÃÅ~
q di«�¬B ®gg«s¯n°<±g²i³¨g
²v´�di«xf�d%Æ�d£°�di«1gg�´�²v´�di«s¯d°g±w¶>·�¹�Æ�Ç ~godq��w~�t5u<ciyB~<odq��Heip�q�l�t5u���~<hHh�� ¥ºÈ
eih<c@ÃÉl�t5��e5��c�e ¼ j�l�hgc�mdhdq�©�eip��½lxhdm<��m<�gl�eÄoHhd��q�e5l�hËÊ�¢Ìeip�~�c�l�mnhH~
��l�q�l�eip�oHhd�<q��np*l�c�eiprl8oH�ÍÃ�eip*�Heih���~ghHhPlxh
Î odq�~<�w�'eihHuH~ghd���½l�cÉ�HeipÐÏÑ�w¢d��ei�'eihgc�l�eip�oHhd��lx�Òbd�nq�c�ei�Ó�%������� ��¡�ÔdÕ�Ö�×�f<mnpr�ge5q�c�e5����c ¼

Ø�`a_ ÙPÚ�Û�Ü�ÝÞ Ú�ß'àâá�ã�ä Þ ã�å�æ0Ú�çèæÍéêæºà�æ�Ú Þ Ü�å�ã�å�æ0Ú�ß'à�á

ë l�eºì%�~gudl��n��e5l�c0�Heip�í0eip�~������<ei�'e5l�hdeip�oHhd�w~ghHuH~ghd�'fgmnh ¥ e5l�q�¢dl�e5��eihî�gl���c0�gei�'e5l�hHudl�h�~
��q0ï�p�oHhd�H�x~
�ge ^ e5���
��l�tvudeih È eip�hdeihdq ¼ ï�eihdeip�~���l�q�l�eip�oHhd��Ã%l�pr��udl�eip�¾He5l�~���q%bHodt5udeÐl��ñð%~goH�ò�Heip�§�mdhd�5ei¢dc�¾He5q�t5uHpre5l�¾HoHhd�geih
~go<�>�ges��~gó�ciy�Ãºe5��tvude���oHp*tvuî©ôp�~�l�hdlxhd�<q���~�c�eih�y Â hHhH~guH�'eihîoHhd� ë mn���~<hdeihgÃ%l�q�q�eihwe5l�hd�ge5�np*eihd�5c�Ãºeipr�Heih
q�mg��� ¼�ë l�e Â hH~����dq�e'e5lxhde5qUe5l�hd�5e5�xhdeih¤©�p�~�l�hdl�hd�gq�¾He5l�q�¢dl�e£��qîoHhgc�eip�õÉlxhd�ioHhH~<uH�'ewfgmnh ë mn���~ghdeih<Ã%l�q�q�eih
ÃÐoHpr�Heîfgmnh b.ë e5ögmdhd��y%zi{g|Ìzs} d£«�¬�v®g<«�¯d°g±<²÷³tg�²5´Hd£«af�d	Æ�di°(di«1gg�´�²5´�di«s¯n°<±�¶>·�¹¿Æ�Ç �geihH~ghHh<cwoHhd��¾He5q�c�eiugc
~godq%�5Ãºe5lôbdt5uHprl�c�c�eih�ø���p��<�>�~gp�oHhd�gqrùèhd��oHhd��oHhd��~<hdq�tvud��l�eió�eihd�He�ïâeihdeip�~���l�q�l�eip�oHhd� ¼
ú �~guHpreihd��l�hd��oH�<c�l�fgegy��~guHhd��l�t5uH��e5l�c�q�¾H~�q�l�eiprc�e�j�e5c�udmd�Heih��
e5lxhde�ðºe5t5ugcr�>eiprc�l��noHhd�<eih¤���oHp'�Hl�eÄeipr�5eiod���
c�eih�ï�eihdeip�~���l�q�l�eip�oHhd�geih���l�es�>eip�hË�D�mnhHhdeih�yªl�q�c��geip�~��He'�Hl�e5q�¾He5l�eip��g�>�~gp�oHhd�gq�¾H~�q�l�eiprc�eih�j�e5c�udmn�Heih	�Heip
ìè~
��� ¼ j�l�c�c�e5��q ë mn���~ghdeih<Ã%l�q�q�eihPÃ%l�pr�¤e5l�hde ·�«�¬B5®gg«s¯d°g± ��~£���oHpUeip�¾Hp�~�t5u<ciy�ÃÅ~<p�oH�Óe5l�h�¾He5csp�~�t5ugc�e5c�e5q
©�p�~�l�hdl�hd�gq�¾He5l�q�¢dl�e5��Ï�hdq�cs~ghd��e5l�hdeipw§�mdhd�5ei¢dc�¾He5q�t5uHpre5l�¾HoHhd�¤l�q�c ¼ ï�eihH~<o���~gp*lxhP��l�e5�gc'�Heip�í0mdprc�e5l���eipÑ�
�<�û�~<p�oHhd�gq�¾H~�q�l�eip*c�eih È eip�hdeihdqiøw�0l�hde���p��<�>�~gp�oHhd�	l�q�cYe5l�h�ü d ü ¯g¬�f>´8ý#di«'¹�d£þ±di´�² ���oHp��Hl�e Î od�geiu��mnprl��n��e5l�c
e5l�hde5q ¥ e5l�q�¢dl�e5��qî�io¤e5l�hdei� Î l�e5����mnhd�5ei¢dc�ÿûfn�g� ¼¡b ðºl�tvu<c�eip5yÉzi{g{��£} »5¼ bdmn�'l�c'�gl���c'e5l�hde��ge5ÃºmnhHhdeihdeÄ��pÑ�
�<�û�~<p�oHhd�Äl�hHhdeip�uH~���¾¤�HeipUfgeiprÃºeihd�He5c�eihPõ%l�h<c�eipr�np�oHhd�Hcsude5mnprl�e¨oHhde5l�hd�ge5q�tvuHp5�~<hH�gcwoHhd���w~gh��'oHóÄ�
e5l �
hdeipr��e5l0ðºe5fnl�q�l�mnh	�He5qÐ��pr��eip�h<c�eihÄ¾Ìes���oHprt5u<c�eih ¼

�������
	������� Â hHuH~ghd��e5l�hde5q ¥ e5l�q�¢dl�e5��qY~<odq b.ú l�hdq�c�mdh d�f·gg�À y�zi{g|��£}��oH¾Heip È eip�hdeih�~godqÉ�¸oHhH�<c�l�mnhH~���eih
ë esùèhdl�c�l�mnhdeihÄ¢Hu<�dq�l�q�tvudeip ¥ e5q�t5uHpre5l�¾HoHhd�geih	q�mg���ôhdoHhî�Hl�eUj�e5c�udmn�He��He5qÉeip��g�>�~gp�oHhd�gq�¾H~�q�l�eiprc�eihÄï�eihdes�
p�~���l�q�l�eipreihdq�fgmdpr�ge5q�c�e5����c%Ãºeipr�Heih ¼0ë ~
q Î l�e5�ªl�q�c¿¾Ìe5l��Hei� ¥ e5l�q�¢dl�e5�ûyª�Hl�e�q�c�p�oH�gc�oHp*e5����e ë esùèhdl�c�l�mdh�e5l�hdeip
©�~�q�q�e��ioîeipr��eip�hdeih ¼
Â ¾H¾dl�����oHhd��� ¼ zw�5e5l��gcwe5l�hde ¥ e5q�t5uHpre5l�¾HoHhd�����oHp'��~�qw§�mnhd�5ei¢dciy�Ãºe5��tvude5qw�<e5��eip�hgc'Ãºeipr�Heih¤q�mg��� ¼�ë ~
q
Î l�e5����mnhd�5ei¢dc'l�q�c�e5l�hde�� g
²�²]d ÿ tioH¢ » y��Hl�eîe5l�hde¨§���~�q�q�ewfgmnh�Ê�¾ ^ ei�<c�eih��Hesùèhdl�eiprciy��Hl�e���� di°(dÄÆ�d¸��®g��±d
ÿ mn¢Ìeih¤fge5q�q�e5� » oHhd� gg°���dB³£³¨gg« ÿ ��l �>c�~g¾d��e » q�lxhd��yºoHhd��e5l�hde ²]f�gn³5´ �dîµ�g5±�d ÿûq�c�~g¾d��e » e5l�hHhdeiuH�'eih ¼¤ë l�e
ë mn���~<hdeihgc�ude5mdprl�e�eih<c�u��~���cwðºe5�ge5��h�y��Hl�e��Hl�e5q�e��0l��geihdq�t5uH~£�>c�eih¤~go<�Ðe5l�h<�¸~
tvudeipre�q�c�p�oH�<c�oHpre5����eÄ�0l��geih<�

z
�



��� �!��"��!#%$
& Î l�e5����mnhd�5ei¢dciø
�0l�hdeY§���~�q�q�e�fgmdh�Ê�¾ ^ ei�<c�eih('ªyd���oHpÅ�Hl�eU�gl���ciø
)+*�,ôÿ-' »/.103254!687:9<;-= ÿ-' »?>A@B6�7 9<;-= ÿ-' »!>�C , =ED?F+=EG
GE=
; ÿ-' »

& ©ôp�~�l�hdlxhd�<q�¾He5l�q�¢dl�e5��ø
)+H ; HJIHÿ-H 9�K z�LMI =ENn»
OP7 I 6�C+4 ÿ-H 9�K z�LRQ<H D Q 7 S:2-6�T z »
OP7 I 6�C+4 ÿ-H 9�K z�LRU 7 D?N:;-= z »
V G ÿ-H 9�K z�L ;�2�W U 6@»
V GEX ÿYU 7:DZN:;-= z�LRU 7:D?N ;-=£»
¼5¼5¼

& ë mn� �~ghdeih<c�ude5mnp*l�egø
V G ÿ-'[L ;-2�W U 6r»\>AOP7 I 6�C+4 ÿ-'/L Td»Z>(V:G
X ÿ T LRU 7 D?N:;-=i»�]^0_2�4`6�7 9<;-= ÿ-' »
OP7 I 6�C+4 ÿ-'[L Tn»?>(V:G
X ÿ T L 9 H 656 Hba »?>cV G ÿ T L 4?;-7�6r»d]^@e687:9<;-= ÿ-' »
OP7 I 6�C+4 ÿ-'[L Tn»\>fV:G
X ÿ T LRQ<H D Q 7 S:2-6�Tn»\>fV�G ÿ T LM*�,`g 7 I N�O H 25D!6�25D�WÌ»/]hC , =ED?F+=EG
GE=
; ÿ-' »
¼5¼5¼

& Ê�¢Heip�~
c�l�mnhH~���l�q�l�eip�oHhd�gq��dprl�c�eiprl�oH��ø
ë l�eÅ§�mdhd�5ei¢dc�¾He5q�t5uHpre5l�¾HoHhd���'oHó��'l�c�c�e5��q0q�csp�oH�gcsoHpre5����eip�j�eip��n�T~���e�eip@�ûmg���geih�y<�Hl�eÐ¾He5l
�Heip ¥ e5l�q�¢dl�e5���HesùèhÌl�c�l�mnh�f<eiprÃºeihd�He5c%ÃÐoHpr�Heih¤ÿ � ¼�¥�¼`;-2�W U 6 LRU 7:D?N ;-= L 4?;�7�6 odq�Ã ¼ »÷¼

�����jilk�m`n�$
& �0l�hde�í0eip�~������gei�'e5l�hdeip�oHhd�î�He5q%©ôp�~�l�hdlxhd�<q�¾He5l�q�¢dl�ei��qiy���~
q��Hei�ñÊ�¢Ìeip�~�c�l�mnhH~���l�q�l�eip�oHhd�gq*�
�np*l�c�eiprl�oH�^�geihª�od�<c ¼

Â ¾H¾dl�����oHhd�A� ¼ zgø ¥ e5l�q�¢dl�e5�����oHpºeip��<�>�~gp�oHhd�gq�¾H~
q�l�eiprc�e5q È eip�hdeihÄhH~
tvu b.ú l�hdq�c�mdh d�f·gg�À y�zi{<|��£}

q�t5uH~£�>c�eih�~g¾H¾dl����He5ciy�� ¼�¥�¼ e5l�hdeihpoè~
tvudeih ¥ md�Heih ÿ�oè~�c » oHhd��e5l�hdeih ïUprlrq ÿ>uH~ghd�H��e »5¼ ë ~�q�Ê�¢Heip�~£�
c�l�mnhH~���l�q�l�eip�oHhd�gqs�nprl�c�eip*lxoH�!fgeip*�x~<hd�gcÄudl�eip5y���~gó��Hl�e��<es�¸oHhd�Heihde�§�mnhd�5ei¢dc�¾Ìe5q�t5uHpre5l�¾HoHhd� �ioH� ú l�es�
�Heipreip��
eihHhdeih#e5l�hdeipÄ©�~�q�q�e	�ge5e5l��nhde5cÄl�q�ciyÉ�Hl�e ¥ e5q�tvuHp*e5lx¾HoHhd�#~���q�m��Hl�e��g��e5l�tvudeih ¥ e5�dprlrq�e�Ã%l�e���~�q
©�p�~�l�hdl�hd�gq�¾He5l�q�¢dl�e5��fgeiprÃºeihd�He5c ¼ts
ë l�eÄ��p��<�>�~gp�oHhd�gq�q�c�p�oH�<c�oHpU���oHp'e5l�h�©�p�~�l�hdl�hd�gq�¾Ìe5l�qs¢dl�e5�ÑyÐÃºe5��t5ude5q�e5l�hde�¾Ìe5q�c�l��w�Uc�eÄ©�~�q�q�egyuH 9�K zgy�¾Hes�
q�t5uHpre5l�¾dciy�l�q�cUl�h Â ¾H¾dl�����oHhd�v� ¼ �T��~gpr�ge5q�c�e5����c ¼Të l�e���p��<�>�~gp�oHhd�gq�q�c�p�oH�<c�oHp�l�q�c��Heip ¥ e5Ãºe5l�q�¾H~goH��y��Heip
q�l�t5u�~godq��Heip Â hgÃºeihd��oHhd�Ä�Heip�ðÅe5�ge5��hË~godq��Heip ë md���~ghde'eipr�gl�¾dciy�Ãºmn¾Ìe5l0lx� ¥ e5Ãºe5l�q�¾H~goH� hnoHp�l�h<�
q�c�~<hd�5l�l�eiprc�eYðºe5�ge5��h	fgmnp���mn�w�'eih ¼
ë l�eÐ��p��g�>�~gp�oHhd�'pre5t5ugcr�>eiprc�l��gc£y�ÃÅ~<p�oH�wH 9�K zº�ioHp�§���~�q�q�exQ<*�,w�geiu��mdprciy�l�hd�Hei�òe5q�¾He5Ãºe5l�q�ciydÃ%~gp�oH�wH 9�K z
e5l�hÄ~ghHudei¾H¾H~<pre5qiyHmJq�eihde5q%ï�es� �~góUl�q�cÐoHhd�	�iod�Hei�^udl�hd�ge5q�c�e5����c�Ãºeipr�Heih��i~ghHh�yÌmnuHhde�oH�'�io<��~�����eih ¼ºë ~
q
� ¥ ï¿��í0eipÑ�¸~<uHpreihwoHh<c�eiprq�t5ude5l��He5cÅ¾Ìe5l��Heip���p*�5eiod�noHhd���Heipº��p��g�>�~gp�oHhd�<q�q�c�p�oH�<c�oHp��5Ã%l�q�t5udeihîpre5��e5fB~gh<c�eih
�0l��geihdq�tvuH~£�>c�eih�y<� ¼�¥Ð¼ ï�e5Ã%l�t5ugc£ygoHhd��oHhgÃÉl�t5u<c�l��geihw�0l��geihdq�tvuH~£�>c�eih�yd� ¼�¥�¼ ìè~gp�¾He ¼�ë l�eÐðºe5��e5fB~ghd��e5l�hdeip
�0l��geihdq�tvuH~£�>cY¾Ìe5�5l�eiugcwq�l�t5u¤udl�eip�¾He5lÐ~go<�%�Hl�e ¥ e5�HeiodcsoHhd�Ë¾He5�d�od�g��l�t5u��He5q Î l�e5����mdhd�5ei¢dc�e5q ¼	ë l�e5q'Ã%l�pr�
��oHprt5uU��~�q�Ê�¢Heip�~
c�l�mnhH~���l�q�l�eip�oHhd�gq��dprl�c�eiprl�o�� eip�pre5l�tvu<ciy�Ãºe5��tvude5q�fgmnpr�<lx¾dc£yB�'l�c0Ãºe5��tvudeih½e5lxh<��~�t5udeih�oHhd�
��~g�'l�cº��e5l�tvu<c¿~<odq��iogÃºeiprc�eihd�Heih���p5�~��Hl��i~�c�eihîe5lxh��ge5��eip�h<c�e5q%§�mnhd�5ei¢dc%�io�¾He5q�tvuHpre5l�¾ÌeihÄl�q�c ¼ ÏÑhî�Hl�e5q�ei�
¥ e5l�q�¢dl�e5�Ðq�l�hd���Hl�e5q OP7 I 6�C+4 y V GEX oHhd� V:Gg¼¤Î oHp ¥ e5q�c�l��w�'oHhd���Heipwudl�hHpre5l�t5udeihd�Heih#q�t5ugÃU�~�tvudq�c�eih

y-zd{�|B}Z{�~�|-�����x�t�5�<�����M���<�M�J�J�M�3���-���
��{�|B���p{5��~�{��
�������-�J{5�(�����
�J{��
{�������|5�-{��B�5����{�|5�-�-{��b{�� �:�<~M���\  ¡¢���-�-�b{����_�M£?¤�¥�¦r�
§�¨R©�ªM« �



PartOf(obj1,handle)
IsA(handle1,handle)

Is(handle1,light)

Liftable(obj1)

Is(concavity1,upwardPointing)

OpenVessel(obj1)

PartOf(obj1,concavity1)
IsA(concavity1,concavity)Is(bottom1,bottom)

Is(bottom1,flat)

PartOf(obj1,bottom)

Stable(obj1)

Cup(obj1)

Â ¾H¾dl�����oHhd�¬� ¼ �Hø0��p��g�>�~gp�oHhd�gq�q�c�p�oH�gc�oHp����oHpº��~�qÐ§�mdhd�5ei¢dcx)f*�,

í0mnp�¾Ìe5�Hl�hd�noHhd�geih�yHoHhgc�eip��Heihdeih'e5l�hde%ðºe5�ge5��~<hd�ge5Ãºeihd�He5côÃºeipr�Heih'�i~<hHh�y�Ã%l�pr�'��~�q Î l�e5����mnhd�5ei¢dc0e5l�hdeip
ðU�odt5�gÃU�~gprc�q�¢Hp*mn¢H~��gl�eip�oHhd����oHprt5u#�Hl�e���p��<�>�~gp�oHhd�gq�q�c�p�oH�<c�oHp�ÿ� dÑ±n«1d÷²�²5´ � °è» oHh<c�eipr�5m<�geih�y�Ã%l�e5�Heip�oH�
oHh<c�eip ¥ ei~�t5ugc�oHhd�T�He5q¿Ê�¢Ìeip�~�c�l�mnhH~���l�q�l�eip�oHhd�gqs�nprl�c�eip*lxoH�½q ¼
�0l�hde'ï�eihdeip�~���l�q�l�eip�oHhd���Heip���p��<�>�~gp�oHhd��~<odq Â ¾H¾dl�����oHhd�A� ¼ �½eipr�gl�¾dciø
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ë l�e�fgeip*Ã�eihd�He5c�eih ¥ e5�dprlrq�eUÃºeipr�Heihîl�� h��~�t5udq�c�eih Â ¾dq�t5uHhdl�c�cÐq�ci�~gp���eip��>mnp��w~
��l�q�l�eiprc ¼

Ø�`�® ¯	æ0Ú�°aåsà�±�ÜM±�áÐå�æ³²'æ�ã`Ùµ´·¶�¸J¹�æ0Ú[º Þ¼» Ú�æÅàâã

í0eiprq�t5udl�e5�Heihde Â p�¾Ìe5l�c�eih�uH~g¾Heihk�ioÄe5l�hdeipâq�c�~ghd��~gp*�Hl�q�l�eip*c�eih Â odq���p�odt5�gq�Ãºe5l�q�e�~<o<���Hei� ï�ei¾dl�e5c��He5q
eip��<�>�~gp�oHhd�gq�¾H~
q�l�eiprc�eih È eip�hdeihdq��ges���oHuHprc b.ë e5ö<mnhd�¾½òj�mnmnhde5�gy�zi{g|<Á\¿è§�e5����eip5y0zi{<|g|\¿Dj�l�c�t5ude5��� d�f·gg�À y
zi{g|<Á\¿Hðºmgq�eihd¾d��mnmn�³½ È ~�l�pr��y�zi{g|gÁB} ¼�Â ¾H¾dl�����oHhd��� ¼ �½�5e5l��<cÐe5l�h�~g¾dq�c�p�~g�gc�e5qÅbdt5udei�w~HyDÃºe5��tvude5q��0l�h<�
oHhd� Â odq��n~<¾He�eip��<�>�~gp�oHhd�gq�¾H~
q�l�eiprc�eih È eip�hdeihdqÐ�Hesùèhdl�eiprc ¼ � ¥�È q�c�~gprc�e5cÅ�½l�cÉe5lxhdei� ~g¾dq�csp�~g�<c�eih(À ´Hd£�Á
¬ � °\Â]d�Ã»f oHhd��e5l�hdei�³� «1gg´ °�´ °g±g²i³tdi´�²-Ãè´�di�¼`Ä hgc�eip ¥ eihdodc��ioHhd��e5l�hdeip3Å¼��Æ ®gg°(di°(f���d � «�´�d ~
��q�e5l�hdeip�j�eihd�ge
fgmnh Â¢Ç l�mn�½eih�yg�Hl�e%�Hl�e ë md���~ghde�¾Ìe5q�t5uHpre5l�¾Heih�y��D�mnhHhdeih'Ã%l�p�eip��g�>�~gp*eih�ygÃ%~gp�oH� e5l�hw©ôp�~�l�hdlxhd�<q�¾He5l�q�¢dl�e5�
e5l�hdewÏ�hdq�c�~<hd�Y�He5q Î l�e5����mnhd�5ei¢dc�qUl�q�c ¼ºë ~Te5lxhdew��p��g�>�~gp�oHhd��y�ÃÉl�ew¾Ìeipre5l�c�q�eiprÃ��~guHh<ciyDe5l�h ¥ e5Ãºe5l�qÐ��~B���oHp
l�q�ciyd��~gó'e5l�h�©�p�~�l�hdl�hd�gq�¾Ìe5l�qs¢dl�e5�0e5l�h�fgmnp*�ge5�gei¾Heihde5q Î l�e5����mnhd�5ei¢dc�eipÑ� �od����c£y�� �~gó�cºq�l�t5uî�Hl�eY©ªeip��'l�hdmg��mg�gl�e
��e5l�tvu<cY~go<�%�Hl�e�ïâei¾dl�e5c�e��He5q'©%ude5mnprei�'¾He5Ãºe5l�q�eihdq'¾d�5Ã ¼ ��prmd¾d��ei�½�û�m<q�eihdqÄ�oH¾Heiprc�p�~��geih�ÿ fd�g� ¼±b.ë e5ögmdhd�
½ñj�mdmnhde5�gy0zi{g|gÁB} »5¼ j�lxh<c�mnh	Ã��~<ud��c�ew�Hl�e�©�eip��'l�hdmg��mg�gl�e��He5q'©%ude5mnprei�'¾Ìe5Ã�e5l�q�eihdq£y���~�udl�eip�¾Ìeipre5l�c�q
e5l�hde�q�c �~gp���eipre�bdcs~ghd��~gpr�Hl�q�l�eip�oHhd�î�Heip Â odq���p�odt5�gq�Ãºe5l�q�e'fgmnp*�x~
� ¼

È¢�+ÉeÊ�Ë��\Ì
Í�Î?mlÌE�!#%��ë ~
q�� ¥ºÈ ��í0eipÑ��~guHpreihTeipr�5eiod�gcºhnoHh'��oHp*tvuîbHodtvude�hH~�t5u'�Heip0q�tvu<Ã��~�t5udq�c�eihUí0mnpÑ�
¾He5�Hl�hd�noHhd�Dy����oHpî�Hl�e�e5l�hdeË��p��<�û�~<p�oHhd���è�od��c�l���l�q�ciy�e5l�hde ±�d£öd£«�°(f�d	¹>d÷²ÐÏÑ�n«1di´>³5¯d°g± y%�Hl�e�q�m�Ãºmnud�%e5l�hde
ï�eihdeip�~���l�q�l�eip�oHhd���He5q%©�p�~�l�hdl�hd�gq�¾He5l�q�¢dl�e5��q�~
��q�~godtvuTe5l�hdeYbH¢Ìe5�5lx~
��l�q�l�eip�oHhd���He5q Î l�e5�x�
mnhd�5ei¢dc�q%l�q�c ¼�ë l�e
�ge5��eip�h<c�e ¥ e5q�t5uHpre5l�¾HoHhd���'oHó�e5l�hdei�ÓÒ Ãldi«1g*f>´ � °�g<�´�²5´Hd£«�¯d°g±<²�¬�«�´�f�di«s´8¯ Æ �geih �od�geih�yde5l�hdei�ñ©�e5q�c£yg�Heip0q�l �
t5udeiprq�c�e5����eihwq�mg���ûyd��~góU�'l�c�c�e5��q��Hl�e5q�eip ¥ e5q�t5uHpre5l�¾HoHhd�w��~�q Î l�e5�x�
mnhd�5ei¢dcºes���5l�eihgc�Ã%l�e5�Heipreip��i~<hHhgcºÃ%l�pr� ¼
��p*q�cº��oHprtvu��Hl�e5q�e5q¿§�p*l�c�eiprl�oH�^Ã%l�pr�	eip��<�û�~<p�oHhd�gq�¾H~�q�l�eip*c�e5q È eip�hdeih	q�l�hHh<fgmg���>y���~½e5q%�Hl�e Â hgÃºeihd��¾H~gpÑ�
��e5l�c%�HeipÉ�ge5��eip�h<c�eih ¥ e5q�t5uHpre5l�¾HoHhd���d~gp�~gh<c�l�eiprc ¼
ë l�e �½e5l�q�c�eih � ¥ºÈ �@bd�dq�c�ei�'e�¾H~
q�l�eipreih ~go<�w�Heip Â hHhH~guH�'e¤e5lxhdeipkfgmg����q�ci�~ghd�Hl��geih oHhd�ê��mdp�prei�<c�eih
ë mn���~<hdeihgc�ude5mdprl�egy%� ¼ u ¼ ���oHp�~�����eË¢Ìmgq�l�c�l�fgeih ÏÑhdq�c�~ghd�5eih ÿ>oHhd� hdoHpT���oHp�¢Ìmgq�l�c�l�fge�Ï�hdq�cs~ghd�5eih?Ô » �He5q



��� �!��"��!#%$
& Î l�e5����mnhd�5ei¢dciøº�0l�hÄ§�mdhd�5ei¢dciyH��~�q%�<e5��eip�hgc�Ãºeipr�Heihîq�mg��� ¼
& ©ôp�~�l�hdlxhd�<q�¾He5l�q�¢dl�e5��ø��0l�h ¥ e5l�qs¢dl�e5�0�He5q Î l�e5����mnhd�5ei¢dc�q ¼
& ë mn���~ghdeih<c�ude5mnp*l�egø��0l�hde%j�eihd�ge%f<mnh'ðºe5�ge5��hwoHhd�wì�~g�gc�eih�y��Hl�e��ioHp0��p��g�>�~gp�oHhd�U��~£���oHp�Hl�eihdeih�y�Ã%~gp�oH� ��~�qÐ©�p�~�l�hdl�hd�gq�¾He5l�q�¢dl�e5����~�q Î l�e5����mnhd�5ei¢dc�eipÑ� �od����c ¼
& Ê�¢Heip�~
c�l�mnhH~���l�q�l�eip�oHhd�gq��dprl�c�eiprl�oH��ø%��lxh���p5�~��Hl��i~
c��oH¾Ìeip ¥ e5q�t5uHpre5l�¾HoHhd�geih ¼ ��qºq�¢He5�5lIùH�
�5l�eiprc��Hl�e Â prc�oHhd� ú e5l�q�egynl�hT�Heip�e5lxhde��ge5��eip�h<c�e ¥ e5q�tvuHpre5l�¾HoHhd�w~godq��<e5��p �odtv�<c�Ãºeipr�Heih
�'oHó ¼

�����jilk�m`n�$
& �0l�hde ¥ e5q�t5uHpre5l�¾HoHhd��y0�Hl�eîq�m�Ã�mdud�ôe5l�hdeîí0eip�~������gei�'e5l�hdeip�oHhd�¤�He5qY©�p�~�l�hdl�hd�gq�¾He5l�q�¢dl�e5��q
~���q¿~<odtvu�e5lxhdewbH¢Ìe5�5lx~
��l�q�l�e�p�oHhd�Ä�He5q Î l�e5����mnhd�5ei¢dc�q���~gprq�c�e5����c�oHhd����~
q¿Ê�¢Ìeip�~�c�l�mnhH~���lI�
q�l�eip�oHhd�gq��dprl�c�eiprl�oH�ÒeipÑ���od����c ¼

Â ¾H¾dl�����oHhd��� ¼ �Hø0� ¥ºÈ �@bH¢He5�5lIùè�£~�c�l�mnh�hH~�t5u b j�l�c�t5ude5��� d�f¡gg�À yªzi{g|gÁ£}

Î l�e5����mnhd�5ei¢dc�q��i~ghHhî�'l�c%õ%l��I�ûe��Heip ë mn���~ghdeihgcsude5mnprl�eÐl�uHpre Î od�geg�mdprl��n��e5l�cº�ioH� Î l�e5����mdhd�5ei¢dc ³¨d£þ0´Hd÷²~d£°
Ãºeipr�Heih ¼�Õ'ë eip Î Ã�e5t5�É�Hl�e5q�eip�bd�dq�c�ei�'e���l�e5�gc�~
��q�m�hdl�t5u<c0��~gprl�h�y\Æ d<�n« �oH¾Heip���~�q Î l�e5����mnhd�5ei¢dc��ioUeipr��eipÑ�
hdeih�y�q�mnhd�Heip�h	��~gprl�h�y��Hl�e ¥ e5q�t5uHpre5l�¾HoHhd�Ä�He5q Î l�e5����mnhd�5ei¢dc�e5q'oH�'�io<�ûmdp��'od��l�eipreih�y��Hl�e ¥ e5q�t5uHpre5l�¾HoHhd�
�ioPmn¢Heip�~
c�l�mnhH~���l�q�l�eipreih ¼�Ö Ê�¾<Ãºmnud���Hl�e�e Ç ~g�gc�e ë esùèhdl�c�l�mnh¤�Heip Â h<Ãºeihd��¾H~gp���e5l�c'fgmnh¤� ¥ºÈ �@bd�dq�c�ei�
�io¤� ¥ºÈ �@bd�dq�c�ei� fB~gp*l�l�eiprc£y�¾d��e5l�¾dcwes���5l�eih<c�e ú l�e5�Heip*eip���eihHhdoHhd���Hl�e ¥ ~�q�l�q ^ e5�He5q�Ê�¢Heip�~
c�l�mnhH~���l�q�l�es�
p�oHhd�gqs�nprl�c�eip*lxoH�½q ¼%ë eihHh	Ã��~gp*eY���î�5l�eihd�w��e5l�h�©%udei�w~Ìyè�D�mnhHh<c�e���~�q Î l�e5����mnhd�5ei¢dciy�q�m�Ã%l�e'e5q�lxh	�Heip
ë mn���~<hdeihgc�ude5mdprl�e��Hesùèhdl�eip*cÐÃÐoHp*�Hegy�mnuHhde�í0eip÷�~ghd�Heip�oHhd�îfgeiprÃºeihd�He5c%Ãºeipr�Heih ¼

È¢�+ÉeÊM×�ÌEØ`�?Ì
Î?ÙvÙÚ� �0l�h�e5l�h<�¸~
tvude5qw� ¥ºÈ �@��prmg�np�~g�w�Ó~gp�¾Ìe5l�c�e5cY~go<���ûm<���<eihd�He ú e5l�q�egøfÛÐ~�t5u��0l�h<�
�n~g¾Ìe'e5lxhde5q'©ôp�~�l�hdlxhd�<q�¾He5l�q�¢dl�ei��qweip*�5eiod�gc���~�q�bd�dq�c�ei� e5l�hde��<e5��eip�hgc�e ¥ e5q�t5uHpre5l�¾HoHhd��y�e5l�hdewí0eip�~������ges�
�'e5l�hdeip�oHhd�	�He5q ¥ e5l�q�¢dl�e5��q ¼'ú l�pr����~�q�h��~�tvudq�c�ew©ôp�~
lxhdl�hd�gqs¾He5l�q�¢dl�e5�Ðhdl�tvu<c�fgmnh��Hl�e5q�eip ¥ e5q�t5uHpre5l�¾HoHhd�
~g¾d�ge5�He5t5�<ciy�eipr�5eiod�<c���~�q'��prmg�dp�~g�w�Òe5l�hdeÄhdeiodew�ge5��eip�h<c�e ¥ e5q�t5uHpre5l�¾HoHhd� ¼�ú l�pr��e5l�hP��prl�c�c�e5q'©ôp�~
l �
hdl�hd�gq�¾Ìe5l�qs¢dl�e5�ºÃºe5�HeipÉfgmnhî�HeipÉeiprq�c�eih ¥ e5q�tvuHpre5l�¾HoHhd��hdmnt5u�fgmdh��HeipÉ�5Ã�e5l�c�eih�~g¾d�<e5�He5tv�<ciyDÃ%l�pr�Äe5l�hde
Ãºe5l�c�eipreî�ge5��eip�hgc�e ¥ e5q�t5uHpre5l�¾HoHhd��eipr�5eiod�gc£yôe5c�t ¼�Â o<���Hl�e5q�e ú e5l�q�ew�>mnp��'od��l�eiprc'��~�qY��prmg�np�~g�w� ��~�q
Î l�e5����mnhd�5ei¢dcUlx�T�'eip�Ã%l�e5�HeipUoH� ¼ ��q�eipr�5eiod�gc�e5l�hdewj�eihd�gew�Hl�q ^ oHhH�<c�l�f�f<eip��nhª�oH¢<�>c�eip��ge5��eip�h<c�eip ¥ es�
q�t5uHpre5l�¾HoHhd�geih ¼îë l�e5q�e5qÝÜ�� °(f>« � 8�þ0´�²�²]di° l�h�ì�mnp�� fgmnh�ðºe5�ge5��h��'oHó���mn�w¢d��e5c�c �oH¾Ìeip�¢Hp �o<�>c�Ãºeipr�Heih�y
¾He5f<mnp��>e5q�c�q�c�eiu<ciyd��~gó'e5l�h ¥ e5l�q�¢dl�e5����e5l�hde'Ï�hdq�c�~<hd��e5l�hdeipÐ§�mdhd�5ei¢dc�¾He5q�t5uHpre5l�¾HoHhd�Äl�q�c ¼

Ø�`rØ Þß±�ãDçèæÅà

ë ~�q'Ê�¢Heip�~�c�l�mdhH~���l�q�l�eip�oHhd�gq��dprl�c�eiprl�oH� q�mg����q�l�t5udeiprq�c�e5����eih�y���~<ó��Hl�e��ge5��eip�h<c�eih ¥ e5q�t5uHpre5l�¾HoHhd�geih¤es�w�
�5l�eihgcî�ge5c�e5q�c�e5c'Ã�eip*�Heih��D�mnhHhdeih ¼�ë ~<¾He5l%Ãºeipr�Heih��'e5l�q�cî�Hl�e��doH�'od�x~
c�l�fgeih�§�mgq�c�eih�q�m<��t5udeipî©�e5q�c�q
oHh<c�eiprq�t5ud��~��geih ¼îÂ odt5u�ÃºeihHh��Heip'©ªe5q�c�e5l�hdeip'e5l�hd�5e5�xhdeih¤�<e5��eip�hgc�eih ¥ e5q�t5uHpre5l�¾HoHhd��Ãºeihdl��<eip���mgq�c�eih
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�w~���~���qîe5lxh ©�e5q�cî�He5q Î l�e5�x�
mnhd�5ei¢dc�e5qiy��i~<hHh�e5q�Ãºe5q�eih<c���l�tvu�c�eioHp*eipwq�e5l�h�y��Hl�e��n~ghd�5e�j�eihd�geÄ�Heip
ë l�q ^ oHhH�gc�l�mnhdeih��io�c�e5q�c�eih�~���qÐ��~
q Î l�e5����mnhd�5ei¢dc�q�e5��¾dq�c ¼
ë e5q�Ãºe5l�c�eipreih�f<eip�hH~�t5ud�û�~
q�q�l��gc���~
q�e5l�h<�¸~
tvudewj�md�He5�����Hl�e ¥ e5�5l�eiudoHhd�geih¤�5Ã%l�q�t5udeih��Hei� Î l�e5�x�
mnhd�5ei¢dc
oHhd���Hei�Ó��prmn¾d��ei�'�>�mgq�eip5yª�He5q�q�eih È e5l�q�c�oHhd�Ä�ge5q�c�e5l��geiprc�Ãºeipr�Heih�q�m<��� ¼wÈ l�e5�gc��Hl�e Â o<�>�n~g¾Ìe'�He5qY��p*m��
¾d��ei�'�>�mgq�eiprq	��~gprl�h�y���~�q Î l�e5����mdhd�5ei¢dcÄe5l�h<�¸~
tvu hdoHp�ÃÉl�e5�Heip*�iodeip���eihHhdeih�y���~ghHh pre5l�tvu<cÄe5qÄ~godq£y%��~�q
oHprq�¢Hp£�oHhd�g��l�t5ude Î l�e5����mnhd�5ei¢dc���oHprtvu��Hl�e�j�eihd�ge��Heip ë l�q ^ oHhH�gc�l�mdhdeih��io�eip*q�e5c��5eih ¼ ÏÑ�^bd�nq�c�ei� �%���/ø
��� ��¡�ÔdÕÐÖ�×�y���~�q�fgeip*q�tvudl�e5�Heihde Î l�e5����mnhd�5ei¢dc�e���eihHh<ciy�q�l�hd�¤�Hl�e ¥ e5�5l�eiudoHhd�geih¤�5Ã%l�q�t5udeihP�Hei� ��p*m��
¾d��ei�'�>�mgq�eip�oHhd�w�Heih Î l�e5����mnhd�5ei¢dc�eihTq�eiuHp���mn�w¢d��e Ç�¼ôë mdprcRu��~<hd�geih'�Hl�e È eip�hde�q�ei�<c�e%fgmdh��Heip0í0eip*Ã�eih<�
��oHhd�gq�~<prcÐ�Heip��<e5��eip�hgc�eih ¥ e5q�tvuHpre5l�¾HoHhd�geih¤~g¾ ¼ ì�eiud��cU�iod�Hei� e5lxhPÊ�¢Heip�~�c�l�mdhH~���l�q�l�eip�oHhd�gq��dprl�c�eiprl8oH��y
���oHuHprc È eip�hdeih	�ioÄe5l�hdei� È e5l�q�c�oHhd�gq�f<eipr��odq�c��He5q�ï�e5q�~<��c�q��nq�c�ei�'q ¼ ÊÉ�ûc�~<p�¾He5l�c�e5c���~�q�oHprq�¢Hp£�oHhd�g��l�t5ude
bd�dq�c�ei�ÓmduHhdeÄ§�mnhgcsprmg����Ã%l�q�q�eihPes���5l�eihgc�eip÷y0��~	e5lxh�©ªe5q�cU�He5q½§�mdhgc�p*mg����ÃÉl�q�q�eihdqw�iodfdl�e5� Î e5l�c'l�h Â h<�
q�¢Hp�odt5u�hdl��w�Uc ¼
õ�~goH¢dcr��~g�gc�mnpreih½���oHpº�Hl�e È e5l�q�c�oHhd�<q��'l�hd�Heip�oHhd��q�l�hd��ø

& �geiprl�hd�ge Â hgÃºeihd��oHhd�gq�u��~<o<ù��n��e5l�cÐ�He5q�§�mnh<c�prmg����Ã%l�q�q�eihdq£y
& �geiprl�hd�geip�Û�odc��5eih��<e5��eip�hgc�eip ¥ e5q�tvuHpre5l�¾HoHhd�geih�oHhd�
& udmnude�j�~�c�t5u<�@§�mgq�c�eih ¼

b j�l�hgc�mnh�yHzi{g|g|B} ~ghH~����dq�l�eiprc�e%l�h'�Hl�e5q�ei� Î odq�~g�w�½eihHuH~ghd�Ð��~
qÝù f>´ �´Hf-úEÁ5ûº« � ³5�d Æ'y��Hl�e%ì�p�~��geºhH~�tvuU�Hei�
Û�odc��5eih	fgmnh�§�mnh<c�prmg����Ã%l�q�q�eih�y���mnhHh<c�eY~g¾Ìeip���e5l�h�~������gei�'e5l�hde5q'í0eipÑ��~guHpreih�~ghd�gei¾Ìeih�y�oH� �Hl�eT��~g¾He5l
~gh<��~�����eihd�Heih�§�m<q�c�eihîeih<c�q�t5ude5l��Heihd���io�q�eihH��eih ¼

Ø�`5ü ÙPÚ�Û�Ü�ÝÞ Ú�ß'àâá�ã�ä Þ ã�å�æ0Ú�çèæ�ãý¶�æ�Úôà�æÅà å�° þ¢ÿ�ã�ç�æu° ���������
	���������
ë l�e5q�eip Â ¾dq�tvuHhdl�c�c�eip*�û�~<odc�eiprc��noHpr�'�Hl�ew§�eip�hH¢HoHhH�<c�ew�He5q������������d�@~gprc�l��<eih�y�c�m<c�~��I��mnpr��hdeihd�Heih��0��~£�
hdoHhd�gq�q��dq�c�ei�'qâ�Å�D�ô��� �ª¡�ÔdÕÐÖ�×¤oHhd�Äq�c�e5����c���~�q Î l�e5����mnhd�5ei¢dc µ��i«s°��£°�gg¯<²����<�nI²<Ï<�n5®g5±��i° fgmdp ¼
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�%�������8�ª¡�ÔdÕ�Ö�×�f<eiprÃºeihd�He5cYeip��g�>�~gp�oHhd�<q�¾H~�q�l�eiprc�e5q È eip�hdeih�l�h¤�Heip�ìDmnp�� �Heip �£«�¬�5®gg«�¯d°g±<²÷³tg�²5´3�£«54)�£°6 Ã7�<Â5´Hg<�´�²5´3�£«�¯d°g± ÿ>� ¥ b » fgmdh Î l�e5����mdhd�5ei¢dc�eih ¼ � ¥ b hdl��w�Uc�e5lxhde Î l�e5�x�
mnhd�5ei¢dc�¾He5q�tvuHpre5l�¾HoHhd�`oHhd�
q�¢Ìe5�5lx~
��l�q�l�eiprc	q�l�e��io�e5l�hdeipî�ge5��eip�h<c�eih ¥ e5q�t5uHpre5l�¾HoHhd� ¼ ë eipîbH¢He5�5l�~���l�q�l�eip�oHhd�gqs¢Hprmg�5eió�eiprÃºe5l�c�eiprc�pres�
�doHprq�l�f��Hl�e Î l�e5����mdhd�5ei¢dc�¾He5q�t5uHpre5l�¾Ho�hd�Dy�l�hd�Hei� ��oHprt5u ë md���~ghdeihH~ Ç l�mn�'e��Hesùèhdl�eiprc�e�bHoH¾dq�c�l�c�odc�l�mnhdeih
~godq��<es���oHuHprc0Ãºeipr�Heih ¼�ë ~�q�©�p�~�l�hdl�hd�gq�¾Ìe5l�q�¢dl�e5��Ã%l�pr�w��~g¾Ìe5l��ioHp Â odq�Ã%~gud�d�Heip0�<e5e5l��dhde5c�eih Â¢Ç l�md�'eÐ¾Hes�
hdodc��5c ¼ j�lxh<c�mnhîf<eiprq�c�eiu<c%�Hl�e5q�eihÄ��prmg�5eiów~
��q ¥ e5Ãºe5l�q�fgeip@�¸~guHp*eih�yH��~'eip��~98Hodl�fB~���eih<cÐ�ioHpÉ��prÃºe5l�c�eip�oHhd�
e5l�hde5q ¥ e5Ãºe5l�q�e5q��oH¾HeipÉ�Hl�e'��pÑ���od����oHhd���He5q Î l�e5����mnhd�5ei¢dc�e5q�l�q�c ¼
Î odqi�~
c��5��l�t5u��ioHp�eip��<�>�~gp�oHhd�gqs¾H~�q�l�eiprc�eih�bH¢Ìe5�5l�~���l�q�l�e�p�oHhd��fgeip*Ã�eihd�He5c'�%������� ��¡�ÔdÕÐÖ�×�Ãºe5l�c�eiprew©ªe5tvu<�
hdl���eih��ioHp����î�5l�eihd�5q�c�e5l��geip�oHhd��ø

& ë ei�g��~gp�~
c�l�fge ë esùèhdl�c�l�mnh��Heip Î l�e5����mnhd�5ei¢dc�e
& §�mn�w¢Hpre5q�q�l�mdhîfgmnh�ðºe5�ge5��h
& ÛÐodc��5eihd¾Heip*e5tvuHhdoHhd���Heip�ðºe5�ge5��~gh<Ãºeihd��oHhd�geih



ë ~�q'bd�nq�c�ei� ��eihHh<c¾Æ �<�d«:�£«;��<�«54)�£°�ý � ° À ´3�£ ¬ � °\Â=��Ã�4)�i°�¼ �0q'�i~ghHhPq�m�Ãºmnud�0eip��<� �~<preih�y0Ã%~gp�oH� e5l�h
Ê�¢Heip�~�c�mnpÉeipÑ�>mg���npre5l�tvuP~ghd�ge5Ã%~ghd�Hc�Ã�eip*�Heih��
mnhHhgc�e½¾d�5Ã ¼ �>eiud��q�tvud��od��y0~���q�~godt5u�y�Ã%~gp�oH�Ò�5Ãºe5l Î l�e5��e
l�hgc�eipÑ�ûeip*l�eip*eih ¼êë oHprt5u��Hl�e��Hei�g��~gp�~�c�l�fge ë esùèhdl�c�l�mnh#�Heip Î l�e5����mdhd�5ei¢dc�e �£~ghHh�>re5�Heipr�5e5l�cÄe5l�h hdeiode5q
Î l�e5����mnhd�5ei¢dc��ioH� bd�dq�c�ei�Òudlxhd�iod�<es� �od�gc�Ãºeipr�Heih ¼
ë e5q�Ãºe5l�c�eipreih�fgeiprq�odt5ugcâ�Å�D�ô��� �ª¡�ÔdÕÐÖ�×�yèðÅe5�ge5��h��½l�c�udmnudeih�jk~
c�tvu<�@§�m<q�c�eih��io�fgeipre5l�h<��~�tvudeih�y�q�l�e
�io ¬ ��Æ Ãè«s´ Æ ´#�i«;�£°�¼òë l�e5q�eih<c�q�¢Hp*l�t5u<c��HeipÄ�0l�h<���oHuHp�oHhd��f<mnh�í0eipre5l�h<�¸~�t5udoHhd�gq�~ Ç l�mn�'eih#l�h#�Hl�eËoHpÑ�
q�¢Hp �oHhd�<��l�t5udeY��p��g� �~gp�oHhd�½oHhd�Ä�£~ghHhî~���qÐbHodtvude�l��^ð%~goH�ñ~���c�eip�hH~�c�l�fgeipº��p��<� �~gp�oHhd�geih�~<o<�û�ges��~gó�c�ÃºeipÑ�
�Heih ¼
bdt5ud��l�eió���l�t5u�¾Heipre5t5uHhde5c���~�q�bd�dq�c�ei� ��~
q0í0eip�u��~���c�hdl�q��Heip�jk~
c�tvu<�@§�m<q�c�eih��io½�Heih'e5l�hd�ge5q�¢H~gprc�eihwbHodtvu<�
��mgq�c�eih ¼�¥ e5l�� È eip�hdeihPe5lxhdeip'ðºe5�<e5��Ã%l�pr��~g¾d�ge5q�t5u �~�c��5c£y�Ãºe5��tvude�bHodt5udeiprq�¢H~<p�hdl�qwq�l�e�eip�¾Hprl�hd�gc ¼�¥ e5l
Ãºe5l�c�eipreih���prm<�np�~g�w�½�û�~<o<�ûeihîÃ%l�pr����~ghHh��Hl�e½��l�hdq�tvu��~
c��ioHhd���Heip���prqs¢H~gp�hdl�qÐl��w�½eip�Ã%l�e5�Heip�~g�gcsoH~���l �
q�l�eiprc ¼
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ë ~�q �5eihgc�p�~���eM©%udei�w~!�Hl�e5q�eip Â p�¾He5l�c l�q�c��Heip ��prÃºeip�¾ fgmnh §�mnh<c�prmg����Ã%l�q�q�eih ��oHprt5u eipÑ�
�<�û�~<p�oHhd�gq�¾H~�q�l�eip*c�e5q È eip�hdeihË~godqUì�eiud��q�t5ud�>�~��geih¤l�h��Heip'�0��~ghdoHhd� ¼ ÏÑh Â ¾dq�t5uHhdl�c�c�z ¼ z'ÃÐoHpr�He�¾Ìeipre5l�c�q
fgmnp*�ge5q�c�e5����ciy�ÃÅ~
qw�Heip ¥ e5�nprlrq ���<�d ²<Ï<�dög÷± l�h��Heipî�0��~ghdoHhd��¾He5�Heiodc�e5c ¼#¥ e5�5mg�geih�~go<�¿�Hl�e�õÉlxh<c�eipÑ�
�np�oHhd�Hcsude5mnprl�e'�He5qÐc�m<c�~��I��mnpr��hdeihd�Heih��0��~ghdeihdq�q�lxhd���Hl�e5qYhdl�t5ugc�eipÑ���od����c�e Î l�e5��e½oHhd��Ê�¢Ìeip�~�c�mnp*eih�y��Hl�e
~go<�>�np�oHhd��l�hH��mnhdq�l�q�c�eihgc�eip ¥ lxhd��oHhd�<eih�hdl�tvu<c�~gh<Ãºeihd��¾H~gp'q�l�hd� ¼¤ë l�e5q�e5q Î l�e5����mnhd�5ei¢dcTq�mg���Ð~ghHuH~ghd�
fgmnh �Å�D�ô��� �ª¡�ÔdÕÐÖ�×ñ�doHpr��fgmnp*�ge5q�c�e5����cÄÃºeipr�Heih�y�¾Ìe5fgmnp�lx� h��~�t5udq�c�eih §�~g¢dl�c�e5���Hl�e�í0eiprq�l�mnh����oHp
¢H~gprc�l�e5���I��mnpr��hdeihd�Heî�0��~ghdeipºl�� ë e5c�~�l��ô¾He5q�tvuHprl�ei¾ÌeihÄÃÉlxp*� ¼
�0l�hde��0��~ghdoHhd�gq�eih<c�q�t5ude5l���oHhd�`ÿ fd�g� ¼ ~godt5u Â ¾dq�tvuHhdl�c�c(� ¼ z ¼ � » �i~ghHh¦l�h �%������� ��¡�ÔdÕÐÖ�× �Hl�e ú ~<ud�
e5l�hde5q¿§�hdm<c�eihdqONgyde5l�hde5q Î l�e5��qiyDe5l�hde5qÐÊ�¢Heip�~
c�mnprq%md�Heipºe5l�hdeipºí�~gp*lx~<¾d��eihd¾dl�hd��oHhd�Äq�e5l�h ¼�ë l�e���h<c�q�t5ude5l �
��oHhd�Äq�tvud�>�~��gcâ�ûeiud�>y�ÃºeihHh�q�l�e�hnoHpâlxh¤bH~�t5�g�d~�q�q�eih����oHuHprciy�� ¼ u ¼ >re5�He����mg�<��l�t5ude Â ��c�eip�hH~�c�l�f<e�l�hH��mnh<�
q�l�q�c�eih<c�l�q�c ¼ bdmd¾H~����Ë�%������� ��¡�ÔdÕÐÖ�×�~<o<��e5l�hdeih��Heip�~gp*c�l��geih	ì�eiud��eip�c�p*l�q�ciy�~ghH~����dq�l�eiprc���~
q¿bd�dq�c�ei�
�Heih�¾He5csprmJq�eihdeih�©�e5l���¢d��~gh�oHhd��eipr�5eiod�gcº��~gp�~<odq�e5l�hde Î oHpi�odt5�gÃºe5l�q�oHhd�gq�p*e5�ge5�D���oHpº�Hl�e�eih<c�q�¢Hpre5t5udeihd�He
�0��~ghdoHhd�gq�eih<c�q�t5ude5l���oHhd� ¼�ë l�eÉfnl�eip Î l�e5����mdhd�5ei¢dc�eÐudl�eipÑ� �oHp���~godc�eih ° �£ü �<ÁI�~gg´ I² y ± � ggrÁI�~gg´ I² y:� Ã`ÁI�~g<´8I² oHhd�
³5´ ° ü ´8°<±g²�Á �]gg´8�¼ bdl�e'q�c�eiudeihî���oHpº�Hl�e'm ¼ � ¼ fdl�eip���h<c�q�t5ude5l���oHhd�gq�¢HoHhH�<c�e'l�h��%������� ��¡�ÔdÕÐÖ�×ñ~ghî�Heihdeih
e5l�h�ìDeiud��q�tvud��~��îe5l�hgc�p*e5c�eihÄ�£~ghHh ¼
ë l�e Î l�e5����mnhd�5ei¢dc�e�¾H~godeih�~go<�>e5lxhH~<hd�Heip�~go<�*yDÃ%l�e Â ¾H¾dl�����oHhd� � ¼QP ~godq�q�tvuHhdl�c�crÃºe5l�q�e��5e5l��gc ¼SR�ë l�eYf<eipÑ�
q�t5udl�e5�Heihdeih�bdt5udei�w~�cs~��5e5l��geih�e5l�hdeihÄ�<��e5l�hdeih Â odq�q�t5uHhdl�c�c%�Heipº�Hei�<�x~<p�~�c�l�fgeih ë esùèhdl�c�l�mdhdeih��Heip Î l�e5�I�
��mnhd�5ei¢dc�ewl�h��%������� ��¡�ÔdÕ�Ö�× ¼ bdt5udei�w~£��ì%zî¾He5q�~
�gc�e5crÃÅ~Ìy���~góîe5l�h�ìDeiud��q�tvud��~���~gh�e5l�hdei��§�hdmgc�eih
��oHprt5u�e5l�hdeih�ìDeiud��q�tvud��~���e5l�hde5q Î l�e5��e5q�~gh��Hl�e5q�ei�Ó§�hdm<c�eih�l��w¢d��l��5l�eiprc'Ã%l�pr� ¼ bdtvudei�T~£��ì_�wqs~��gciyH��~<ó
�Hl�e5q�eip'ìDeiud��q�tvud��~���ÃÉl�e5�Heip�oH����oHprt5u�e5l�hdeihP�>eiud���<e5q�tvud��~��<eihdeih�Ê�¢Heip�~�c�mnp'oHh<c�eip ¥ eip£�odt5�gq�l�t5u<c�l��noHhd�
~�����eip�pre5��e5fB~gh<c�eih ¥ l�hd��oHhd�gq����mg�g��l�tvuH��e5l�c�eih udeip�¾He5l��ges���oHuHprcÄÃÐoHp*�He ¼`ú e5l�c�eipre�bdtvudei�w~
c�~Hy%�Hl�eËudl�eip
hdl�tvu<cY~<o<�û�ges���oHuHprc�q�l�hd��y0¾He5q�tvuHpre5l�¾Ìeih Î � �<��eih�l�� ïâmn~���q�c�~�t5�ÄoHhd�P�5Ã%l�q�tvudeih Î odq�c£�~ghd�Heih�y Â q�¢Hei�<c�egy
�Hl�e'lx�ÓõÉl�hn¾d��l�t5��~<o<�T��U'×0� Ãºeihdl��geip%ÃÉl�t5u<c�l���q�l�hd� ¼ ��¾Heih<��~�����q�hdl�t5u<c��ge5�5e5l��gciyDq�l�hd���Hl�e½bdt5udei�w~�cs~
���oHp Î oHp£�odt5�gÃºe5l�q�oHhd�geih�fgmnh Î l�e5��eih�y�Ê�¢Heip�~�c�mnpreih�oHhd� ¥ lxhd��oHhd�<eihÄ��oHp*tvu	§�mnhgcsprmg����pre5�ge5��h ¼

V�z è �3���Z�����J��ë��b���-{������Ú���b�Y�<ä è �b�v~R{��u{����
���XWl��{ ÷ {��b���J�-�J{[���-�!����Y7ZK[9\�]_^C`7acb�dMex� è �?�<� è �b� è |5�E���b�-�
��{�| ÷�è �E|5{5�\�f z[��{3z è |5�-�-{������
�b~¢���-�läj{�|5{����-�/���Ý  ¡¢���
�-��� � §�¨R©�©M« è �b�!g/|Ðç�
�b�E{����
{�|[ä�{��-�-{5|5{���h:{���ä è |-âÐ{����B��{5|5{���� ÷ è �-�
���



i[k�mZ�!Ù�Î\ÊOjAk?$ �0l�h�§�hdmgc�eihîq�tvud�>�~��<c��>eiud�>yHÃºeihHhîe5l�h Î l�e5��~ghî�Hl�e5q�ei�^§�hdmgc�eihT�ûeiud��q�t5ud�>�~��gc ¼l;m�n�o7pKqKr7s-tKu�vxw-y{z�|+}tcr~l�l5sC�7n9��tK�KqCr�n��9����u�s��Xy�����}�s�m�o~l�tCv�qC��n�s�uxw-y{z�|���y{�-�X}�s�m�olO�7n�s7uKqKr7s-tKu�v���y{�-��w�y�z�|�}�}
i[k�mZ�!Ù�Î\ÊOj��/$ �0l�h Î l�e5��q�t5ud� �~
�gcº�>eiud�ûyDÃºeihHh���e5l�hÄÊ�¢Ìeip�~�c�mnpÅ�Hl�e5q�e5q Î l�e5��eipÑ� �od����c ¼lO�7n�s7uKqKr7s-tKu�v���y{�-��w�y�z�|c�tcr~l�r�n���s7u�u�y5��vc���c��qC�K��sK��lctCvKq{n��~y5��}�l
n9��qCr�s-tKu�v�y
����y{�-��w�y�z�|�}�}
i[k�mZ�!Ù�Î\ÊOj��/$ �0l�h	Ê�¢Heip�~�c�mnp�q�tvud�>�~��<c%�>eiud�>yHÃºeihHh�eip����oHpº��~�q Î l�e5��hdl�t5u<c¿pre5��e5f�~ghgc�l�q�c ¼l5n���qKr7s�tCu�v�y
���Xy��-��w-y�z{|!}tcr~l�r�n���s7u�u�|�����|��- �vc���c��qC�K��sK�~l�tKvKq�p¡r�r�p��9��y
�~|����¢|{�- X}l5o�n�p{vKq9m�nC��q���sC�-�c��|�����|��- £��y�����}{}
i[k�mZ�!Ù�Î\ÊOj¥¤�$ �0l�hîÊ�¢Heip�~
c�mnp0q�tvud� �~��gc��ûeiud�>yHÃºeihHh'eip��5Ã%~gp0pre5��e5f�~ghgc�� �oHp���~�q Î l�e5��l�q�ciyd~g¾Heip

~�����e ¥ l�hd��oHhd�gq����mg�<��l�t5uH��e5l�c�eih	�>eiud��q�tvud��~��<eih ¼l5n���qKr7s�tCu�v�y
���Xy��-��w-y�z{|!}tcr~l�lOr7n��{s�u{u�¦7§cw-z7§cwC��¨©}ªv��X����qC�C��sC�«l�tKvKq��7p�u{p9¬7s9m7��q��t=m�o�t®m7��v.¦7§cw-z7§cwC��¨y5�E��y{�-��}�l;�t=m�o-t=m7��vKqCr�s-tKuE¦�§�w-z�§�wK�7¨Ey5�¯�Xy�����}{}
i[k�mZ�!Ù�Î\ÊOj�°/$ �0l�hde�j�eihd�ge�fgmdh ¥ l�hd��oHhd�geih�q�t5ud� �~
�gc'�>eiud�ûy�ÃºeihHh¤�HeipwÊ�¢Heip�~�c�mnpU��~g�'l�c

hdl�tvu<cÐ~ghd�ge5Ãºeihd�He5c�Ãºeipr�Heih��i~ghHh	oHhd�Ä�Hl�e ¥ l�����oHhd��fgmnh Ä hgc�eipr�5l�e5��eih��>eiud��q�tvud�>�~��<c ¼l;�t®m�o-t=m7�-v�qCr�s-tCu�¦7§cw-z�§�wC��¨±y5����y�����w-y{z�|!}tcr~l�l;m�nC��q�s9����u�tC��s��u{pE¦�§�w�z7§�wK�7¨Ey5��w-y{z�|!}²s�m�ol=����tKuKo{q�m�n{o�p�q�sCr{�-p���q�vc����7n�s�u�t®m7���¡³�§7�9z9w�y�z{|´¦�§�w-z�§�wK�7¨Ey5�µw�y�z{|M}�s�m�ol;m�n�o7pKqKr7s-tKu�v��9³X§��9z¡w-y{z�|+}�}
i[k�mZ�!Ù�Î\ÊOj�¶/$ �0l�hdewj�eihd�geihkfgmnh ¥ lxhd��oHhd�<eih¤q�tvud�>�~��<c��ûeiud�>y�ÃºeihHh��Hl�e Â h<Ãºeihd��oHhd�Ä�He5q

��~g�'l�c%l�hdq�c�~<hd�5l�l�eiprc�eih�Ê�¢Ìeip�~�c�mdprqº�>eiud��q�tvud�>�~��gc ¼l;�t®m�o-t=m7�-v�qCr�s-tCu�¦7§cw-z�§�wC��¨±y5����y�����w-y{z�|!}tcr~l�lctCvKq{s��{��u7tK�Ks9�u�p�¦7§cw-z�§�wC��¨Ey
�·w-y�z{|!}�s�m�ol=����tKuKo{q�m�n{o�p�q�sCr{�-p���q�vc����7n�s�u�t®m7���¡³�§7�9z9w�y�z{|´¦�§�w-z�§�wK�7¨Ey5�µw�y�z{|M}�s�m�ol;m�n�o7pKqKr7s-tKu�v��9³X§��9z¡w-y{z�|+}�}

Â ¾H¾dl�����oHhd�¬� ¼QP ø Î l�e5�x�
mnhd�5ei¢dc�eU� �oHpÅ��~�q È eip�hdeih�~godqÉì�eiud��q�t5ud� �~
�geih�¸.j�l�h<c�mnh�y�zi{<|g|£}
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¸ §�~g�'¾HuH~g�T¢H~�c�l �c45gg�À yÐz£{g{Kág~£}'�oH¾Ìeiprc�p�od��eip��g�>�~gp�oHhd�<q�¾H~�q�l�eiprc�e5q È eip�hdeih�~godqw�Heip ú e5��cT�Heipwc�m<c�~��I�
mnpr��hdeihd�Heih ����~ghdeip�~go<�w�Hl�e ú e5��c��Heip�¢H~gprc�l�e5���I��mnpr��hdeihd�Heih í0eipÑ��~guHpreih ¼ Ï�uHpre���prÃºe5l�c�eip�oHhd�#�He5q��U'×0��� Â ���<mnprl�c�uH�'odqiy���U'×��ãâ'Õ�Ö�×�yÌq�mg���ôudl�eip%f<mnpr�ge5q�c�e5����c�oHhd�Äl�h ¥ e5�iod�î�ge5q�e5c��5cÉÃ�eip*�Heih��io��Heih
ë esùèhdl�c�l�mnhdeih	l�h�¸.j�l�hgc�mnh�y�zi{g|g|£} ¼
Û�~�tvu�e5l�hdeip��noHp*�5eih�j�mgc�l�fB~
c�l�mnh�Ã%l�pr���ioHh �~
tvudq�c��ge5�5e5l��gciy£Ã%l�e�l�hdl�c�l�~���e%��p��<� �~gp�oHhd�geihâ�gei¾dl����He5côÃºeipr�Heih ¼
ë l�e�eipr�5eiod�<c�eihÞäºmdhdq�c�p�~�l�h<cr��j�eihd�geihîÃºeipr�Heihî��~ghHh�e5lxhdeip�ðÅe5�npre5q�q�l�mnh¤�oH¾Heip��0��~ghdoHhd�gq�eih<c�q�t5ude5l���oHh<�
�geih�oHh<c�eipr�5mg�<eih�y�oH� �>e5q�c��iodq�c�e5����eih�yºÃºe5��tvude ¥ e5�Hl�hd�noHhd�<eih�l�� �0��~gh¦�ge5�gmg��c�eih¤uH~g¾Ìeih�y%¾He5fgmnpUe5l�h
Ê�¢Heip�~�c�mnpº~ghd�ge5Ã%~ghd�Hc�ÃÐoHpr�He ¼0ë ~
qÅ��pr�gei¾Hhdl�q%Ã%l�pr�îl��^bHodt5un¾H~goH�Ò¢Hprmn¢H~��gl�eiprcºoHhd���ioîe5l�hdeip%ðºe5�ge5�
�iodq�~g�T�'eihd�ge5q�e5c��5c ¼ ë l�e�ï�eihdeip�~���l�q�l�eip�oHhd���Heip�ðºe5�ge5��eipr��~goH¾dc���~ghHh¦e5l�hdeË¾Hpre5l�c�eipre Â hgÃºeihd��¾H~gpÑ�
��e5l�c��Heip*q�e5��¾Heih ¼	ë eip�fgmnp*��e5c��5c�e Â ¾dq�tvuHhdl�c�c'�geiu<cY~<o<�Å��~
q È eip�hdeih¤~godq'bdl�csoH~�c�l�mnhdeih¤e5l�h�y�lxhP�Heihdeih
�Heip'�0��~ghdeip'e5l�hde�fgmdpr�ge5�gei¾Ìeihde¨bHodt5ugc�l�es�>e��oH¾Ìeiprq�t5uHpre5l�c�e5c ¼�ë l�e��HmnprcUfgmnpr�<e5q�c�e5����c�e�í0mdpr�geiudeihdq�Ãºe5l�q�e
l�q�cw�Hmn� �~ghdeihH~g¾Hu �~ghd�gl�� ¼�Î od��e5c��5cwÃºeipr�Heih�f<eiprq�t5udl�e5�Heihde���prÃºe5l�c�eip�oHhd�<eih��He5q�� ¥�È � Â hdq�~
c��5e5q�f<mnh¸ §�~g�'¾HuH~g�T¢H~�c�l �c4¡gg�À y�z£{g{Kág~£}�fgmnpr�<e5q�c�e5����c ¼

ü�å5æ ç ±%ç�å;è Þ çèåM±âà
ë ~�q Î l�e5��eip��<� �~gp�oHhd�gqs¾H~�q�l�eiprc�eih È eip�hdeihdq�l�q�ciyHÃ%l�eY¾Ìeipre5l�c�q�lxh	§�~g¢dl�c�e5��z��<e5q�~��gciy<�Hl�eY��p*�5eiod�noHhd��f<mnh
ðºe5�ge5��h�y��Hl�e��Heih¤�ioP��oHprt5udq�odtvudeihd�Heih�ð%~goH� e5l�hdq�t5uHp5�~ghH��eih�y�udl�eip'e5l�hde��0l�hd�npreihd�ioHhd�P�Heip�j�eihd�ge
�Heip%���m<�g��l�t5udeih��0��~ghd�iodq�c£�~ghd�He ¼
bHodt5uH��mnh<c�prmg����pre5�ge5��hñq�m<����eihñ�Hei� �iod�np�oHhd�He5��l�e5�geihd�HeihÓ���x~<hnoHhd�gqs~����gmnprl�c�uH�'odq��iodq �~�c��5��l�t5ude`Ï�h<�>mnpÑ�
�w~�c�l�mdhdeih��ioHpîí0eip@���od�noHhd��q�c�e5����eih�y���~g�½l�c��Hl�e5q�eip	¾He5q�q�eipre���h<c�q�t5ude5l���oHhd�<eih#c�pre�q�eih#�i~ghHh ¼ ë l�es�
q�e���h<c�q�t5ude5l���oHhd�<q�¢HoHhH�gc�e�q�l�hd��y%Ã%l�e	lxh#§�~g¢dl�c�e5���P¾Heipre5l�c�q�fgmdpr�ge5q�c�e5����ciyºmJq�eihde	í0mnp�¾He5�Hl�hd�noHhd�<eih
ÿ>��lxh<���oHuHp�oHhd�'hdeiodeip�bdt5uHprl�c�c�eÐoHhd����uH~gh<c�mn�'l�q�l�eip�oHhd�geih » oHhd��©%uHprei~
c�q ¼0Î l�e5�I�RoHhd��©%uHprei~
cr� Â odq�ÃÅ~<ud�
�>�~gó�c0q�l�t5uwhdl�tvu<c��½l�cº� ¥ºÈ ��í0eipÑ��~guHpreihTeipr��eip�hdeih�yd��~���U'×0����e5l�h ¥ ~�t5�<c�p�~�t5�gl�hd�î�oH¾Ìeip0�Hl�e5q�e���h<c�q�t5ude5l �
��oHhd�geihî��oHprt5u<���oHuHprc ¼tswë ~â��~�q È eip�hdeih�~godqºì�eiud��q�t5ud�>�~��geih��Heihî�np5�mnó�c�eihÝÛÐodc��5eih�uH~�c¿ÿ fd�g� ¼ ¸.j�l�hgc�mdh�y
zi{g|<|£} » yi¾Ìe5q�t5uHp5�~ghH�<c0q�l�tvu�¢UY×��ãâ½ÕÐÖ�×���~<p�~go<� ¼ bdmn¾H~����Þ�¢UY×��ãâ½ÕÐÖ�×îe5l�hdeihwl�hH��mdhdq�l�q�c�eih<c�eihw�0��~gh
eipr�5eiod�gc£y�fgeip*q�odtvu<c��Heip��0��~ghdeipÉe5lxhdeî��p��<� �~gp�oHhd�î�io�ùèhd�HeihPoHhd����~<p�~godq�e5lxhdewbHodt5uH��mnh<c�prmg����pre5�ge5�0�io
eipr�5eiod�geih ¼ j�l�cºõ%l��I�ûe��Hl�e5q�eipºðºe5�<e5�xhTq�mg����eihîl��òq�¢��~�c�eipreihT�0��~ghdoHhd�gq�fgeipr��~go<�º�~guHhd��l�t5ude�ì�eiud��eip�fgeip��½l�es�
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�Heih�Ãºeipr�Heih ¼

ü�å�® �Uæ » Ü�á�æ�ã�� » Ü Þ á�æºà�æ���Ü ÝÞ à�æ ß'à ² åvàâå*çèå Þ Ü�æ ÙPÚèÛ�Ü ÝÞ Ú�ßYà�á�æºà

È eip�hdeihP~godqÐìDeiud��q�tvud�>�~��<eih�¾He5�gl�hHh<c�l�� e5l�h<�¸~
tvudq�c�eihÄì�~����R~<hÄ�Heip�bdc�e5����egy�~gh��Heip��Heip����x~<hdeip���oHprtvu
Â odq�Ã%~gud����~���q�tvudeip Â ��c�eip�hH~
c�l�fgeih�y�� ¼�¥�¼ ¾He5l�� ��h<c�q�t5ude5l���oHhd�gq�¢HoHhH�<cRÊ�¢Ìeip�~�c�mdp�~godq�Ã%~gud�>y£e5lxhdeihUl�hH��mnh<�
q�l�q�c�eih<c�eih¤�0��~gh¤eipr�5eiod�<c ¼�Â �����gei�½e5lxhdeipT�He5c�eip��½lxhdl�eipreih¦��pre5l%bdl�c�oH~�c�l�mnhdeih¤e5l�hdeihP�>eiud���<e5q�tvud��~��<eihdeih
�0��~gh�ø

& Â hH~����dc�l�q�t5ude�ì�eiud��eip5y
& bHodtvu<c�l�es�ûeih �oH¾Ìeiprq�t5uHpre5l�c�oHhd�geih�oHhd�
& Â h<Ãºeihd��oHhd�geih�fgmdh�bHodtvuH��mdhgc�p*mg���xp*e5�ge5��h ¼

Ï�h >@e5�Hei�Ò�Hl�e5q�eipÉì%�~�����ew¾Ìe5�npi�oHhd�He5c���U'×0��â'ÕÐÖ�×P�Heih�ìDeiud��q�tvud��~���y�l�hd�Hei�Òe5l�hdeYj�eihd�ge�f<mnhÞäºmdhdqr�
c�p�~
lxh<c�q�¾He5q�c�lx�T��cUÃ%l�pr��y��Hl�ew�iodq�~g�T�'eihd�geihdmn�w�½eih�l�hH��mnhdq�l�q�c�eih<c�q�l�hd� ¼'ë l�e5q�ewj�eihd�ge'fgmnh&äºmdhdqr�
c�p�~
lxh<c�qºl�q�c��Hl�e ´8°D´34>´�gg � ���<�n �i«;�£«�¬�v®g<«�¯d°g± e5l�hde5q�¢H~gp*c�l�e5����eih��0��~ghdq ¼
ë l�e�ìDeiud��eip*q�l�c�oH~�c�l�mnhdeih	q�mg����eih�l�� �ûm<���<eihd�HeihÄh��~gudeipÉeipr�>�~godc�eiprcÉÃ�eip*�Heih ¼

"! ?+ �� $&0©DX%
	��K/ 29JKI1*�G!*�I©% *-B
Ä hgc�eipUe5l�hdei� ~ghH~
���dc�l�q�t5udeih�ìDeiud��eip½fgeiprq�c�eiu<cY�T~gh��ioH� e5lxhdeih ¥ lxhd��oHhd�<qr�Ymd�Heip'Ê�pr��hnoHhd�<q�l�hH��mnh<�
q�l�q�c�eihd�5eih�l�h�e5l�hdei� ���x~<h�yº�ioH� ~ghd�Heip*eih¤�>eiud��eihd�He�j��mg�g��l�t5uH��e5l�c�eih��ioHp���pÑ���od����oHhd��e5l�hdeipwmjq�eihdeih
í0mnp�¾Ìe5�Hl�hd�noHhd�Ëÿ>�0q�c�~g¾d��l�q�uH�'eih<cr��ì�eiud��eip »5¼
�ÝÌ�e#[i�#Z�?�
�Y#��!Ø/#l�E���Ñn<�`#��`��Î Ãºe5lºlxh¤e5l�hdei� Î �H�g��odq�~ghd�ge5mnpr��hde5c�e¨���x~<hdq�tvuHp*l�c�c�eÄ�5e5l��geih¦e5lxhde��ûeiu<�

��eip�uH~£�ûc�e�bdl�csoH~�c�l�mnhñ~gh ¼ ¥ e5l�q�¢dl�e5�>ø bdl�hd�ñ�Hl�e bdtvuHprl�c�c�e G s oHhd� G Õ q�m`~ghd�ge5mdpr��hde5ciyw��~<ó
ÿ G s������������ G Õ »�� � oHhd�^ÿ G Õ � G s »!� � �<l���ciyâq�m�prei¢Hp5�~�q�eihgc�l�eiprc	�Hl�e5q�e5l�hde�Ï�hH��mdhdq�l�q�c�eihd�
lx� ¢H~gprc�l�e5����eih����x~<h ¼�ë l�e�l�hdl�c�l�~���eÄìDeiud��eip*eip��g�>�~gp�oHhd��l�q�c'�Hl�eÄ§�mnh�>�oHhH�gc�l�mdh��Heip�äºmnhdq�c�p�~�l�h<c�qiø
ÿ G s � ��������� G Õ »[> ÿ G Õ"� G s »5¼

�f�-##eid#?�Z�E�-##�!Ø[#[�
���<n<�!#$�`�U¥ l�hd��oHhd�gq�lxhH�
mnhdq�l�q�c�eihd�5eih�cspre5c�eih�~go<��yHÃºeihHhT���oHpÉ�'l�hd�He5q�c�eihdq�e5l�hde�í�~£�
prl�~g¾d��e���e5l�hde���mnhdq�l�q�c�eih<c�e ¥ lxhd��oHhd�<q����mg�g��l�t5uH��e5l�c��ges�¸oHhd�HeihîÃºeipr�Heih��£~ghHh ¼�¥ e5l�q�¢dl�e5�>ø%�0qº�gei¾He
e5lxhde�í�~gprl�~g¾d��eP'wl��ò¢H~gprc�l�e5����eih��0��~gh�y<���oHp��Hl�e�q�m�Ãºmnud� @_7 a = ÿ-'/L X�» y�~���q�~godt5u&%¬H 68@_7 a = ÿY'[L X�»
�ge5��c�eihwq�mg��� ¼�ë l�eÐl�hdl�c�l�~���e'ì�eiud��eipreip��<�>�~gp�oHhd�wl�q�c�udl�eip�¾He5l�ei¾Ìeih<�¸~�����q��Hl�e�§�mdh�>*oHhH�<c�l�mnhî�Heip�äºmdhdqr�
c�p�~�l�h<c�qiø%ÿ @_7 a = ÿY'[L X�»�»\> ÿ'%¬H 6�@_7 a = ÿ-'/L X�»�»5¼

j/�`m[��!##[�¬Èx�Ñn<Î`"d����jmdÙ¬�!#`n<Ê�(*)Ø`�Z���k�m#�!����n�� ©�prlrq�cÉ�HeipÐ���x~<hdeip�~go<�Re5l�hde'mJq�eihde�í0mdp�¾He5�Hl�hd�noHhd��,
~g��bdtvuHprl�c�c G lx�Í¢H~gprc�l�e5����eih�����~gh,+�y����oHpU�Hl�eÄeip'��e5l�hdeih��ge5e5l��nhde5c�eih�Ê�¢Heip�~�c�mnp'oHhd����e5l�hde
��uH~gh<c�mn�'l�q�l�eip�oHhd�<q����mg�g��l�t5uH��e5l�cºùèhd�He5ciyd��~ghHhTl�q�c��Hl�e5q�eipÅì�eiud��eiprcr� ¢Hodqº�ge5�<ei¾Heih ¼ õ%l�eipº�Ä�odq�q�eih
�5Ã�e5l�©�~�c�q�~�t5udeih�¾Ìei~�t5ugc�e5c�Ãºeipr�Heih ¼ ��hgcrÃºe5�Heipwe Ç l�q�c�l�eiprc���e5l�h�Ê�¢Ìeip�~�c�mdpwl�h#�Heip ë mn���~ghde
ë Ê�j y��Heip'�Heih¦�ge5q�odt5ugc�eih���q�ei�gcwuH~�c£y�md�HeipP,�l�q�c�hdl�t5ugcTÃÅ~<uHp'l�� bdc�~gprc��iodq�c�~ghd��- ¼ ��pÑ�
q�c�eipre�©ô~
c�q�~�t5ude�l�q�cîoHhH~g¾Hu��~ghd�gl���fgmd� ¾Ìei~gp�¾Ìe5l�c�e5c�eih���prmn¾d��ei� ¼¤ë ~�q'�5Ãºe5l�c�e�ìè~g�<c�oH���i~ghHh>@e5�Hmdtvu�l�h�e5l�hdeip�~ghd�Heipreih	��prmn¾d��ei�'q�c�e5���xoHhd���<e5�gei¾Heih	q�e5l�h ¼ºÂ odqÐ�Hl�e5q�ei�ÓïUp�oHhd�Ä�'oHów��e5c��5c�es�
pre5q%l�h	�Hl�e'l�hdl�c�l�~���e�ìDeiud��eipreip��<�û�~<p�oHhd�Ä�'l�c�~go<�>�geihdmn�w�½eih�Ãºeipr�Heih�øB,/. Gu>10B2�D?2-682�7 ;-;-T32 IJ* = ÿt, »5¼
25D?2-6�257:;-;-T42 IJ* = ÿt, » �<lx¾dc�udl�eip�¾He5l0~gh�yHmd¾f,Ä©�e5l����He5qÐbdc�~gp*c��iodq�c�~ghd�He5q5-#�He5qÐ��p*mn¾d��ei�'qÐl�q�c ¼

ú l�e¨�w~<h�q�l�eiugc£yô��l�es�>eiprc�>re5�Heip��Heip'~ghH~����dc�l�q�tvudeih¤ìDeiud��eip�e5l�hdeîj�eihd�ge�f<mnh�äºmnhdq�c�p�~�l�h<c�q�mn�HeipUe5l�hde
�0l��geihdq�tvuH~£�>c%�Heip�bdc�~gprc*�@bdl�csoH~�c�l�mnhî�He5qÐ��prmn¾d��ei�'q�~���qÐï�p�oHhd�����oHpÅe5lxhdeih	ìDeiud��q�tvud��~�� ¼



"! ?+ )? 6À/ *875*�0�LF:9�*�BC2¡JCI1BK*-/'�KF10 (+2;7�*-I1%'*�B
ë l�e5q�eip�ìDeiud��eip�ÃÉlxp*�Ë~ghd�ge5�5e5l��gciyªÃºeihHh�e5l�hde�fgmnpr�ge5�<ei¾Heihde�bHodt5ugc�l�es�>e��oH¾Ìeiprq�t5uHprl�c�c�eihPÃ%l�pr� ¼ ÏÑ� ï�es�
�geihdq�~
c����io#�Heih ~ghH~����dc�l�q�tvudeih ì�eiud��eip�h uH~g¾Ìeih q�l�e���e5l�hdeË�Hl�prei�<c�e¤ì�eiud��eipreip��<� �~gp�oHhd� ¼ ë l�e¤ì�e5q�cr�
q�c�e5����oHhd���HeipwbHodt5u<c�l�es�ûeihª�oH¾Ìeiprq�t5uHpre5l�c�oHhd��~�����e5lxh¦�geih��od�gcwhdl�tvu<c'���oHpUe5lxhde�ìDeiud��eipreip��<�û�~<p�oHhd��y�e5q��'oHó
fdl�e5���'eiuHpTe5l�hde Ä h<c�eip��½eihd�ge¨~<odqY�Heip½j�eihd�<e��Heip'�0��~gh<�:äÅmnhdq�c�p�~
lxh<c�qwudeip�~godq��ge5q�odt5ugc'Ãºeipr�Heih�y0�Hl�e
� �mg�<��l�t5udeiprÃºe5l�q�e�lxh�l�uHpreipîï�e5q�~<��csude5l�cTlxhH�
mnhdq�l�q�c�eih<c�q�l�hd� ¼ ¸ §�~g�'¾HuH~g�w¢H~
c�l �c4Ygg�À y�z£{g{Kág~£}%q�c�e5����c
udl�eipÑ���oHp%e5l�hdeih	�Hmn���~ghdeihH~ Ç l�mn�'¾H~�q�l�eiprc�eih Â hdq�~
c���fgmnp5yd�HeipÉl�h Â ¾dq�tvuHhdl�c�c P�¼ ÁUeipr�>�~godc�eiprc%Ã%l�pr� ¼
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bdmg����c�e�e5l�hde��iodfgmnpU�ge5��eip�h<c�e�ðºe5�ge5�%~ghd�ge5Ãºeihd�He5c'Ãºmnpr�HeihPq�e5l�h�y0Ã%l�pr����~���oHprt5uPe5lxh�©ªe5l��º�He5q�bHodtvu<�
¾H~goH�'q��ioHp£�odt5�g�<e5Ã%l�e5q�eih ¼ bdmn�'l�c���eihHhd�5e5l�t5uHhde5c��Hl�e5q�ei¾Heih<��~�����q'e5lxhdeih��>eiud���ge5q�t5ud�x~
�geihdeihË����~gh ¼�ë l�e
ì�eiud��eipreip��g�>�~gp�oHhd�Dy�~go<�>�np�oHhd�#�Heipreipî�Hl�e5q�eËðºe5�<e5��eipr�5eiod�gc�Ã�oHpr�Hegy%�Hl�eih<c�udl�eipÄ~���qÄhdeiode�ìDeiud��eipreipÑ�
�<�û�~<p�oHhd� ¼

ü�årØ C æ�á%Ú�æ�ã�ã�åM±âà

Ä � ~godq�e5l�hdeip�l�hdl�c�l�~���eih ìDeiud��eip*eip��g�>�~gp�oHhd� Û�odc��5eih��io#�5l�eiudeih�y��'oHóPq�l�e�l��MbHodt5un¾H~goH� udl�hH~go<� �
¢Hprmn¢H~
�gl�eiprc�Ãºeipr�Heih ¼	ë l�e5q�e¨ðU�odtv�<Ã��~gprc�q�¢Hprmn¢H~��<l�eip�oHhd���oH¾ÌeipU�Hl�eÄ~<hd�ge5Ã%~ghd�Hc�eih�Ê�¢Ìeip�~�c�mnp*eihËude5l�ó�c
 �Ñ±n«;�÷²�²5´ � ° oHhd��Ã%l�pr�Äl�h��Hl�e5q�ei� Â ¾dq�t5uHhdl�c�c¿~godq*���oHuHpr��l�t5u�¾Ìe5q�t5uHprl�ei¾Heih ¼

Knoten: n

Plan: P

Entscheidung: d

FEHLSCHLAG!

Plan: P’

Knoten: n’

Â ¾H¾dl�����oHhd� P�¼ z<øR��pÑ�>mg���g��mgq�e��0��~gh<fgeiprf<mg����q�ci�~ghd�Hl��noHhd�
¥ e5c�p�~�t5u<c�eih	Ã%l�p��Heih Â odq�q�tvuHhdl�c�c'~godq�e5l�hdei� bHodt5un¾H~<oH�Ól�h Â ¾H¾dl�����oHhd� P�¼ z ¼�ë eip��0��~gh@+^q�e5l�~<�
§�hdmgc�eih D �>eiud���ge5q�t5ud�x~
�geih�yÐhH~�t5ud�Hei���Heipw����~gh,+ED���oHprtvu¦�Hl�eÄ��h<c�q�t5ude5l���oHhd� N lxh!+ �oH¾HeipÑ���oHuHprc



Ãºmnpr�Heih	l�q�c ¼ õÉl�eip�Ã �oHpr�HeihkÃ%l�p�oHhdq�Ã �oHhdq�t5udeih�y���~góîei¾Heihk�Hl�e5q�e¨��hgc�q�tvude5l���oHhd� N hdl�tvu<c��ge5csprmJq�eih
Ãºmnpr�HeihUÃ��~gp*e ¼%Ä �ê~
��q�m��Hl�e5q�e���h<c�q�t5ude5l���oHhd�U�iowf<eip��'e5l��Heih�yH¾Heih��mgc�l��geihTÃ%l�p0e5l�hde��'l�hdl��w~���eÐj�eihd�ge
fgmnh äºmnhdq�csp�~�l�hgc�qGF�Dg�He5q����x~<hde5q�+ED8y��'l�c0�Heipreih'õÉl��I�>eºÃ%l�p��Heih�ìDeiud��q�tvud��~������oHp=+�u��~
c�c�eih�f<mnp�udeiprq�eiudeih
� �mnhHhdeih ¼wë ~�Ã%l�p�hdoHh�Ã%l�q�q�eih�y���~góH+ñ�>eiud��q�t5ud�xod�Dy0Ãºe5l����Hl�e äºmdhdq�c�p�~�l�h<c�qEF�l�hI+Òeihgc�uH~
��c�eih�q�l�hd��y
�'oHó&F D ¾Heip*e5l�c�qÐfgmdp��HeipÉ��h<c�q�t5ude5l���oHhd� N �ge5�gmg��c�eih	uH~g¾Heih ¼
ë l�eº�>mg���geihd�Heih Ä h<c�eip�~g¾dq�t5uHhdl�c�c�e%�5e5l��geih½�He5c�~�l�����l�eiprc£yHÃ%l�e%�Hl�e5q�e��'l�hdlx�T~���e�j�eihd�<e�f<mnh ¥ e5�Hl�hd�noHhd�<eih
eipr�5eiod�gcTÃ%l�pr� ¼�Î odeiprq�c½¾Ìe5c�p�~�t5u<c�eih¤Ã%l�p'�Hl�e�ðºe5�dpre5q�q�l�mnh¦e5lxhde5qîe5l�hd�5e5��hdeih.äºmnhdq�csp�~�l�hgc�qiy0��~ghHh¤�Hl�e
í0eip�~������gei�'e5l�hdeip�oHhd���Hl�e5q�e5q���prmg�5e5q�q�e5qÐ~go<�0j�eihd�<eihîfgmnhäºmnhdq�c�p�~�l�h<c�q%oHhd�ÄÃºeihd�HeihÄoHhdq�q�t5ud��l�eió���l�t5u
��mnhH�dpre5cº�Heip�ð��odtv�<Ã��~gp*c�q�¢Hprmn¢H~
�gl�eip�oHhd���oH¾Heip��0��~ghdoHhd�gq�eih<c�q�t5ude5l���oHhd�geih	l�h���U'×0�#�io ¼
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ìÐ�oHpÉ�iodq�c�~ghd�Hq�¾H~
q�l�eiprc�eY����~ghdeip��ge5q�c�~
��c�e5c%q�l�tvu�ðºe5�dpre5q�q�l�mnh	¢Hprmn¾d��ei�'��mgqiy���~Te5l�hde½��hgc�q�tvude5l���oHhd���Heip
Â hgÃºeihd��oHhd�'e5l�hde5q ë mn� �~ghdeihdmn¢Heip�~�c�mnprq0�<��e5l�t5uH��mn�w�Uc%oHhd��q�mn�½l�cºe5l�hde�ðºe5�np*e5q�q�l�mnh �oH¾HeipÉ��h<c�q�t5ude5l �
��oHhd�geih	l��Óï�p�oHhd�He'e5l�hde�ðºe5�dpre5q�q�l�mnh��oH¾Heip�Ê�¢Ìeip�~�c�mdpreih	l�q�c ¼%ë l�ewðºe5�npre5q�q�l�mnh	�Hl�e5q�e5qY©�� ¢dq�ÃÐoHpr�He
¾He5q�mnhd�Heiprq��nodc�¾He5l0bH©%ð%ÏÑ��b<�@Ê�¢Heip�~�c�mnpreihPoHhgc�eip*q�odtvu<c�¸�Û%l���q�q�mdh�yôzi{<|4P£} ¼ �0~gp*c�l�e5���I��mnp*��hdeihd�He��0��~ghdeip
��~��ge5�<eihîc�p�~ghdqr�>mnp��½l�eip*eihî��oHprtvuîe5l�hde'��h<c�q�t5ude5l���oHhd�îe5l�hdeih�¢H~gprc�l�e5����eih�����~ghîl�h�e5l�hdeihÄ~ghd�Heip*eih ¼ öges�
�Hmdtvu¤�>�~gó�cTq�l�tvu�~godtvu�udl�eipîðºe5�npre5q�q�l�mnh���e5l�tvu<cT�ûmnp��w~���l�q�l�eipreih�yºq�mn¾H~����#�w~gh¤q�l�t5u�fgmnp Â od�geih�u��~���ciy
��~gó�e5l�hde��0��~ghdoHhd�gq�eih<c�q�t5ude5l���oHhd�T��oHprtvu ��U'×0�Ëe5l�hîbH©%ð%ÏÑ��b<�@Ê�¢Heip�~�c�mnpº�'l�c�í0mdp�¾He5�Hl�hd�noHhd�geih�oHhd�
��q�ei�<c�eihîl�q�ciyHÃºe5��t5ude�Ã%l�e5�Heip�oH� ~godqTäºmdhdq�c�p�~�l�h<c�q%~go<�0�Hei� ¢H~gp*c�l�e5����eih��0��~gh	¾He5q�c�eiudeih ¼
ë ~�qÐ��pr�gei¾Hhdl�q��Heip  �Ñ±n«;�5²s²v´ � °H�i´ °��5²&Q � °H²=4>«1gg´8°-4 ² Q ®¯H³O�£«��£´8°-�'·�°-4 ²ÐÏÑ�{�i´ ü ¯d°g±ÝN yÌ�Hl�e� ��±d«:� ü ´#�i°-4)� y
l�q�cî�Hl�e�j�eihd�ge�~�����eipäºmnhdq�csp�~�l�hgc�qiy��Hl�e�e5l�h ¢H~gprc�l�e5����eip��0��~gh�fgmdp'�Hei� ì%�~�����eih��Heipî��h<c�q�t5ude5l���oHhd�
eih<c�uH~���c�eihÄ�'oHóHyd��~g�½l�cÉ�geihH~go��Hl�e5q�eipAäºmnhdq�c�p�~�l�h<c Q�hH~
tvuî�Heip���h<c�q�t5ude5l���oHhd� N eihgcsuH~���c�eih�l�q�c ¼
ì�mdp��w~����û�~<ó�c'q�l�tvu¤�Hl�eÄðºe5�np*e5q�q�l�mnh¤e5l�hde5q äºmnhdq�c�p�~�l�h<c Q��oH¾Heip½e5lxhdeÄ��hgc�q�tvude5l���oHhd� N �'l�c���q�ei�<c�eih
=
4?4 ÿ Nd» �>mg���geihd�Heip��w~gó
eihî�Hesùèhdl�eip*eih�ø
RP=�W I =
GEG ÿ-QJL Nn» S 2 IJ* = y<��~�����q¼Q �A=E4Z4 ÿ Nd» ì�~�����z

S Q�ynq�mnhdq�c ì�~����d�
bdmn�'l�c�l�q�c���~�q���pr�gei¾Hhdl�qU�HeipÐðºe5�dpre5q�q�l�mnh�e5l�hde5q�äºmdhdq�c�p�~�l�h<c�qPQ�y��Heip���oHprt5u��Hl�e���hgc�q�tvude5l���oHhd� N lxh
e5l�hdeih'¢H~gprc�l�e5����eihw�0��~ghâe5lxhd�<es���od�gc0ÃÉlxp*��y 2 IJ* = y£��~�����qBQ0e5l�h'��q�ei�<c�fgmnh N l�q�c%ÿ ì�~�����z »5¼ªë l�eºðºe5�npre5�Hl�eih<c�e
l�q�cÝQ�y���~�����q N �Hl�e5q�eih�äºmdhdq�c�p�~�l�h<cYhdl�t5ugcwudl�hd�io<���od�<c�egy0� ¼ u ¼ QT¾Heipre5l�c�qwf<mnp�uH~ghd�Heih�Ã%~gpîÿ ìè~
���u� »5¼ Ï�h
ìè~
����zîude5lxó
cY��~
qiy0��~gó��HeipÒäÅmnhdq�c�p�~
lxh<c+QTfgmnhk�HeipY��hgc�q�tvude5l���oHhd� N fgeip�oHprq�~�t5ugcUÃÐoHpr�Hegy�oHhd�¤��~�q
��p*�gei¾Hhdl�q 2 IJ* = q�~
�gc�~godq£yn��~<ó��Hl�eYðºe5�dpre5q�q�l�mnhîfgmdhÝQ'�oH¾Ìeip N ��e5l�hde�Ãºe5l�c�eipre Â odq�q�~��ge��'eiuHpº¾Hprl�hd�gc
¿
�Hl�ew��p��<� �~gp�oHhd�îq�~��gc�hdl�tvu<c�q��'eiuHp �oH¾Ìeip��Heih	ì�eiud��eip�~godqiy�oHhd� Q�l�q�c���~g�'l�c�fgmnp Â h<Ã�eihd��oHhd��f<mnh N
oHhdl�hgc�eipre5q�q�~gh<c ¼ÄÈ eip�hdeihP���oHuHp*cYl�� �5Ãºe5l�c�eih�ì�~����ºq�c�~�c�c£ø�õ%l�eipUq�~��<c���~�qw��p*�gei¾Hhdl�qY�Heip'ðºe5�dpre5q�q�l�mnh�y
��~gó¬Qî¾Heipre5l�c�qwf<mnp Â hgÃºeihd��oHhd��f<mnh N ¢Hprmn¾d��ei�w~�c�l�q�t5u¤Ã%~gp5y�~g¾Heip'�Hl�e5qw�io¤�Hei� Î e5l�c�¢HoHhH�<c�hdmdtvu
hdl�tvu<c�eip��i~ghHh<c%Ãºeipr�Heih���mdhHhgc�e ¼
©�p�~ghdq�l�c�l�fge�äºmnhdq�c�p�~�l�h<c�q��	�odq�q�eih��ge5q�mdhd�Heiprc¨¾ÌeiuH~ghd�He5��cÄÃºeipr�Heih ¼ äºmdhdq�c�p�~�l�h<c�q�ude5l�ó�eih 4>«1gg°Ì²v´#4>´ ý y
ÃºeihHhU�5Ã�e5l7äºmnhdq�c�p�~�l�h<c�q%Q s > Q Õ e5l�hdeih'��prl�c�c�eih�äÅmnhdq�c�p�~
lxh<cdQ Ö lx�T¢d��l��5l�eipreih�ÿ-Q s > Q ÕUT Q Ö »5¼ Ê�pr��hdoHhd�gqr�oHhd� ¥ l�hd��oHhd�gq�t5mdhdq�c�p�~�l�h<c�q�q�l�hd�Äc�p�~<hdq�l�c�l�fèyH�HeihHh�e5qÐ�<l���ciø�ÿ�ÿ G y � G Õ »[> ÿ G Õ"� G Ö »�» T ÿ G s � G Ö »5¼
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Â ¾H¾dl�����oHhd� P�¼ �Hø0©ôp�~<hdq�l�c�l�fgeÒäºmdhdq�c�p�~�l�h<c�q
bdmn¾H~����	e5lxhde'�0��~ghdoHhd�gq�eih<c�q�t5ude5l���oHhd��e5lxhdeih�c�p�~ghdq�l�c�l�f<eihäºmnhdq�c�p�~�l�hgc%�ioH�Ò�0��~gh�udl�hd�io<���od�<ciy�Ãºeipr�Heih



l��w¢d��l��5l�c�~
����e�äºmnhdq�c�p�~�l�hgc�q£yn�Hl�eUc�p�~ghdq�l�c�l�f���~��iod�<eiu �mnpreih�yHei¾Ìeih<�¸~�����q�udl�hd�iod�ges� �od�gc ¼ ÏÑh Â ¾H¾dl�����oHhd� P�¼ �
Ãºeipr�Heih��Hl�e%bdt5uHprl�c�c�e G D oHhd� G DVD ��oHprt5u��Hl�e%�0l�h<���oHuHp�oHhd���HeipôÊ�p*��hnoHhd� G sW� G Õ ei¾Ìeih<�¸~
����qº~ghd�ge5mnpr��hde5c ¼ë l�e�ðºe5�np*e5q�q�l�mnh�e5l�hde5q'c�p�~ghdq�l�c�l�f<eih�äºmnhdq�csp�~�l�hgc�q�Q��oH¾Ìeip�e5l�hde���h<c�q�t5ude5l���oHhd� N �YoHó�~
��q�m��Heih�ì�~����
l�h ¥ e5c�p�~�tvu<c��5l�eiudeih�y0l�h��Hei� �Heip����x~<h�fgmnp��Hei� ì �~�����eih��HeipU��h<c�q�t5ude5l���oHhd� N �Heih äÅmnhdq�c�p�~
lxh<c�Q D
eih<c�u��~���ciy�oHhd� N �Heihäºmdhdq�c�p�~�l�h<cxQ DVD udl�hd�io<���od�gciyDq�mw��~gófQ D oHhd��Q DVD c�p�~ghdq�l�c�l�f(Q�hH~�t5uîq�l�tvu��5l�eiudeih�ø
RP=�W I =
GEG ÿ-QJL Nn» S QXD8yd��~�����q¼QXDVD �c=
4?4 ÿ Nn»/> ÿ-QXDVD > QXD » T Q ìè~
�����

Ä hgc�eip Ä �'q�ci�~ghd�Heihî�gl�¾dc�e5qÐ�'eiuHpreipreUj�eihd�geih�fgmdh(Q D yH�Hl�e+Q��½l�cPQ DVD hH~
tvuîq�l�t5u��5l�eiudeih ¼ õÉl�eipÉeipr�gl�¾dc
q�l�t5u�~���q�ðºe5�npre5q�q�l�mnhdq�pre5q�od��c�~
c�e5l�hdew�Hl�q)>�oHhH�gc�l�fgeTí0eip��nhª�oH¢<��oHhd�Ä�Heip äºmnhdq�csp�~�l�hgcs�'eihd�geih ¼ ÏÑh Â ¾H¾dl��I�
��oHhd� P�¼ �îl�q�cU�Hl�eÄðÅe5�npre5�Hl�eihgc�e�fgmdh G D � G DVD �oH¾ÌeipU�Hl�eÄÊ�p*��hnoHhd�gq�eihgc�q�tvude5l���oHhd� G sY� G Õ �ûmg���geihd�Heë l�q)>�oHhH�gc�l�mnh�ø�ÿ G D � G DVD »#Z ¸8ÿ G D � G s »?> ÿ G Õ"� G DVD » }�ÿ ìè~
����� »5¼
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ë l�e�ðºe5�dpre5q�q�l�mnhUfgmnh�ìDeiud��eipreip��<�û�~<p�oHhd�geihUl�q�cRhH~
tvuâ�Heipô��pr�>�~godc�eip�oHhd���HeipôðÅe5�npre5q�q�l�mnhâe5l�hd�5e5�xhdeip¥äºmdhdqr�
c�p�~
lxh<c�q�e5l�h<�¸~�t5u ¼'ë ~îe5l�hdewì�eiud��eipreip��g�>�~gp�oHhd��e5l�hdewj�eihd�ge'fgmnh&äºmdhdq�c�p�~�l�h<c�q�e5lxhde5qw¢H~gp*c�l�e5����eih¤�0��~ghdq
l�q�ciyH¾He5q�c�eiugcºe5l�hde�ðºe5�np*e5q�q�l�mnhT�Heip�ìDeiud��eipreip��<� �~<p�oHhd� �oH¾Ìeip�e5lxhde���hgc�q�tvude5l���oHhd��~<odq�e5l�hdeip%ðÅe5�npre5q�q�l�mnh>re5�He5qãäºmdhdq�c�p�~�l�h<c�qº�Hl�e5q�eip%j�eihd�ge ¼�ë l�e'�0l�hd�5e5��pre5q�od��c�~�c�eYÃºeipr�Heih��
mnh�>*oHhH�<c�l�f�fgeip��dh��oH¢<�>c ¼
bde5lGF S Q s > Q Õ >^]_]O]R> QX`ryH��~ghHhî�gl���ciø
RP=�W I =
GEG ÿ'FBL Nn»BS\RP=ÐW I =
GEG ÿ-Q s L Nd»`>@RP=�W I =
G
G ÿ-Q Õ L Nd»`>a]O]_]�>MRP=�W I =EG
G ÿ-QX`5L Nd»
ë l�eÄðºe5�npre5q�q�l�mnh�fgmdh�F����oHuHp*cY�ioH�Í©�e5l����io¤�Hl�q >*oHhH�<c�l�f�fgeip��dh��oH¢<�ûc�eih���p*�gei¾Hhdl�q�q�eihbF D Z F DVD Z�]O]_]
ë ~TÃ%l�p�Ã%l�q�q�eih	Ãºmg����eih�yªÃºe5��t5udeip�©ªe5l��0�He5q�~<�gc�ode5����eih¤�0��~ghdq����oHp%��~�q�bdt5ude5l�c�eip�h�f<eip�~gh<c@Ãºmnp*c���l�t5u�l�q�c£y
³��i°�¯�4�Â=�i°Äþ0´ «�°�¯d« ü �i° � �i´  ü �£«����<�d_�£«;�i«�¬B5®gg«s¯n°<±4c ü �i«�´ Æ ûº�gg°�gg¯:Ï<�Þ4�gC4 ²�®g�ÏÑ�n�´�ÏÑ�Þ�i°-4���gg 4)�i°	´�²=4>¼
ë l�e5q��£~ghHhw~gh Â ¾H¾dl�����oHhd� P�¼ ��fgeip�~ghdq�t5uH~god��l�t5u<c�Ãºeipr�Heih ¼�ë mnprc0ÃÐoHp*�HeYÿ G D � G DVD » �oH¾Ìeip0�Hl�e���h<c�q�t5ude5l �
��oHhd�wpre5�npre5�Hl�eiprc£yn�Hl�e�ÿ G s � G Õ » mnpr��hdeihîÃºmg����c�egyH�'l�cº�Hei�ñ��pr�gei¾Hhdl�qiø�ÿ G D � G DVD »dZ ¸ ÿ G D � G s »!> ÿ G Õ"�G DVD » } ¼ �0q�Ã%l�pr��~g¾Ìeip�hnoHp�¸8ÿ G D � G s »d> ÿ G Õ � G DVD » }�¾Ìeipi�odt5�gq�l�t5ugc�l��<ciy���~�ÿ G D � G s » oHhd��ÿ G Õ � G DVD » l��
¢H~gprc�l�e5����eih��0��~gh�eihgc�uH~
��c�eih�Ã%~gpreih�yH¾He5f<mnpº�Hl�eYÊ�pr��hdoHhd�gq�eih<c�q�t5ude5l���oHhd���ge5c�prmjq�eihTÃÐoHpr�He ¼
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Û�~�tvu½�Heip���pr�>�~godc�eip�oHhd�U�He5q%~������<ei�'e5l�hdeihÄ��p*lxhd�5l�¢dq%�Heip�ðºe5�npre5q�q�l�mnhwq�mg����e5qºl�hw�Hl�e5q�ei� Â ¾dq�tvuHhdl�c�c%~gh
�0��~gh<fgeipÑ�>e5l�hdeip�oHhd�gq�eih<c�q�t5ude5l���oHhd�geih�y�ÃÉl�eUq�l�e�l�hÄb\Û È �#f<eiprÃºeihd�He5c%Ãºeipr�Heih�ÿ fd�g� ¼�Â ¾dq�t5uHhdl�c�c¼� ¼ z ¼ � » y
��mnhH�dpre5c�l�q�l�eiprcîÃºeipr�Heih ¼ ë l�e�hH~�t5u<�ûm<���<eihd�Heih Â ¾H¾dl�����oHhd�geih eih<c�uH~���c�eih�>@e5Ãºe5l���qÄmn¾Ìeih�e5l�hde�e Ç ~g�<c�e
ë esùèhdl�c�l�mnh	e5l�hdeipÐ���x~<hgfgeip@�ûe5l�hdeip�oHhd�gq�eihgc�q�tvude5l���oHhd��y�¾He5q�c�eiudeihd��~godqÉí0mnp�¾He5�Hl�hd�noHhd�<eih�y��Hl�e��Hl�e Â h<�
Ãºeihd��¾H~gp���e5l�c0�Heip���h<c�q�t5ude5l���oHhd�U�Hesùèhdl�eipreih�yHq�m�Ã%l�e%��q�ei�<c�eih�y��Hl�e%�Hl�e Â odq�Ã%l�p��doHhd�geih'�Heip���h<c�q�t5ude5l �
��oHhd��~go<�R�Heih	�0��~gh¨�ûe5q�csuH~���c�eih ¼0ë ~gp�oHh<c�eipºl�q�cÉlxh�e5l�hdeipÐ©�~g¾He5����e'���oHpM>re5�HeihÞäºmnhdq�c�p�~�l�h<ciyd�Heip%l�h��Heih
��q�ei�<c�eihî�Heip%��hgc�q�tvude5l���oHhd�îfgmnp���md�w�Uciyg�Hl�eYðÅe5�npre5�Hl�eihgc�e½�½l�c ¥ e5�dpi�oHhd��oHhd�¨~<o<�û�ge5��l�q�c�e5c ¼

k��!Ù�Ø!n
��Ø/#%�Íë l�e ë ei�'m<c�l�mnh<�@��h<c�q�t5ude5l���oHhd�Ä� �mgq�c�e5l�hdeih¤©%uHprei~�c���oHprt5u Â hdmdpr��hdeih�~go<� ¼�ë ~�q�ðºes�
q�od��c�~�c	�Heip�ðºe5�npre5q�q�l�mdh fgmdh G sl� G Õ l�q�c 2 IJ* = y���~��Hl�e5q�eip�äÅmnhdq�c�p�~
lxh<c���oHprt5u �Hl�e ë ei�'mgc�l�mnh<���h<c�q�t5ude5l���oHhd�Yudl�hd�iod�ges���od�gcºÃ%l�pr��ÿ ì�~�����z »5¼ ÛÐ~�t5u'ì�~����`��¾d��e5l�¾ÌeihÄ~�����eÐÊ�pr��hdoHhd�geihîoHhgfgeip÷�~ghd�Heiprciy��Hl�e
Ãºe5�HeipÐ�½l�c G s hdmdt5uÄ�'l�c G Õ �iodqs~g�w�'eihHu��~ghd�<eih ¼ bdlxhd� G s oHhd� G Õ ¾Ìe5c�prmJq�eih�yHÃºeipr�Heih	~�����ewbdt5uHprl�c�c�egy�Hl�e'fgmnp G s ��l�e5�geih�y�fgmdpÐ~�����eih�bdtvuHp*l�c�c�eih�~ghd�ge5mnpr��hde5c£y��Hl�ewudl�hgc�eip G Õ ��l�e5�geih ¼ j�l�c�ìè~
���B�Teipr�gl�¾dc�q�l�tvu~godq�¸ ÿ G D � G s »[> ÿ G Õ � G DVD » } > ÿ G s"� G Õ » �Hl�ewðºe5�npre5�Hl�eih<c�eÄÿ G D � G DVD »5¼0ë ~�qÐïâe5q�~g�Uc�eipr�<ei¾Hhdl�q�l�q�c%�Hl�e
�Hl�q)>�oHhH�gc�l�fgeUí0eip��dh��oH¢<�¸oHhd���Heip%��l�hd�5e5�xp*e5q�od��c�~�c�egø�¸8ÿ G D � G s »[> ÿ G Õ � G DVD » } Z ÿ G D � G DVD »5¼
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��Ø/#%��ë l�e ��prmd�'mgc�l�mnh<�@��hgc�q�tvude5l���oHhd� fgeipr� �~go<�>c�~ghH~���mg� �ioHp ë ei�'mgc�l�mnh<�@��hgc�q�tvude5l���oHhd� ¼
ë l�e�e5l�hd�ges���od�gc�e'Ê�pr��hnoHhd��ÿ G Ö � G s » ���oHuHp*c%�ioHpÐðÅe5�npre5�Hl�eihgc�egøT¸8ÿ G DVD � G Ö »?> ÿ G s�� G D » } Z ÿ G DVD � G D »5¼
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��Ø[#onMÈ¢�<n<Î`"�����jmdÙ¬�`#!nqp
� Î l�e5���Hl�e5q�eip���h<c�q�t5ude5l���oHhd��l�q�cÐ�Hl�ew��p@���od����oHhd���Heip%mjq�eihdeih
í0mnp�¾Ìe5�Hl�hd�noHhd��, D e5lxhde5q�bdtvuHprl�c�c�e5q GOr ��oHprt5u���lxh<� �od�geihîe5l�hde5q�bdtvuHprl�c�c�e5q G � �'l�c%��q�ei�<cd, DVD ¼ôë ~
��oHprtvuÃºeipr�HeihU�Hl�e%j�eihd�geih��Heip0bdt5uHprl�c�c�egy<�Heip!ä%~godq�~�� È l�hH�gqiy<�Heip0Ê�pr��hdoHhd�geih�y ¥ l�hd��oHhd�geih�ydí0mnp�¾Ìe5�Hlxhd�doHh<�
�geih�oHhd�¤��q�ei�gc�eYf<eipr�np5�mnó
eiprc ¼Uë l�eîðºe5�npre5q�q�l�mdh�e5l�hdeip�mjq�eihdeihkí0mnp�¾He5�Hl�hd�noHhd�as D . G D eipr�<lx¾dc 2 IJ* = y
ÃºeihHh G D �Heip�hdeio�e5l�hd�ges���oHuHprc�e�bdt5uHprl�c�c�l�q�c ¼ ï���e5l�t5ude5qÄ�gl���cî���oHpîÊ�¢Heip�~�c�mnpre�q�ei�<c�e ¼ Ï>q�cts D e5l�h��R�8�
�>ei�gc'fgmnh G D>y���~ghHh¤e Ç l�q�c�l�eiprc�e G D�u] sOD�fgmnpU�Heipw�0l�h<� �oHuHp�oHhd�¤�He5q�bdtvuHp*l�c�c�e5q¨hdl�t5ugcTlx�Í�0��~gh ¼ ��lxhä%~godqs~�� È l�hH� G D\v] G DVD ÃÉlxp*��ei¾Heih<��~�����q��io 2 IJ* = pre5�npre5�Hl�eiprciy�ÃºeihHh¤eip'ì�m<���<e��Heipwbdc�ei¢ Â �H�Hl�c�l�mdh<�
��h<c�q�t5ude5l���oHhd�Ël�q�c ¼�Â hdq�mnhdq�c�eih�¾d��e5l�¾dcîeipwoHhgf<eip5�~ghd�Heiprc ¼Pë l�e�j�eihd�<e��HeipwÊ�pr��hdoHhd�geih¤Ã%l�pr��udl�eip
q�mg�d~gp�oH� �5Ãºe5l�����ei�½eihgc�e�eip*Ã�e5l�c�eip*c ¼ÄÎ oH� e5l�hdeih¤Ã%l�pr���Hl�e¨Ê�p*��hnoHhd��e5l�hd�ges� �oHuHprciy��Hl�e��Heih�hdeio<�
eih�bdt5uHprl�c�cîfgmnp'�Heih�bdtvuHp*l�c�c¨~ghdmdpr��hde5ciyº�He5q�q�eih�í0mnp�¾He5�Hl�hd�noHhd�geih�eipÑ���od����c�Ãºeipr�Heih¦q�mg���-¿��ioH� ~gh<�
�Heipreih¦Ã%l�pr��e5l�hde�q�¢He5�5l�e5����eËÊ�pr��hdoHhd� udl�hd�iod�ges���od�gciyÉ�Hl�eÄq�l�t5udeiprq�c�e5����ciy%��~<ó�e5l�h�hdeiodeipîbdt5uHprl�c�c�l��U�
�'eip'hH~�t5u��Hei� lxhdl�c�l�~���eih#bdt5uHprl�c�cw~ghd�ge5mnpr��hde5c'l�q�c�ÿûfn�g� ¼ Ê�pr��hdoHhd�gq���mdhdq�l�q�c�eihd�gy Â ¾dq�t5uHhdl�c�c¾� ¼ z ¼ � »5¼
ë l�e5q�qs¢dl�e5�<e5��cîq�l�t5u�l�� ��p5�~��Hl��i~
c 25GE@B687 I 6 ÿ G£» Ã%l�e5�Heip5yº��~�qîeipÑ���od����cîl�q�ciy�ÃºeihHh G �Heipîbdc�~gp*cr�@bdtvuHp*l�c�c
l�q�c ¼ ÏÑh Â ¾dq�tvuHhdl�c�c P�¼ áPÃ%l�pr� �Hl�e5q�e5q���p5�~
�Hlx�£~�cî���oHp��Hl�eËï�eihdeip�~���l�q�l�eip�oHhd��¾Ìeih��mgc�l��gciyUoH� �Hl�e�¾Hes�
q�mnhd�Heip*e ¥ e5�HeiodcsoHhd� �He5qËbdc�~gp*cr�@bdtvuHp*l�c�c�e5qËudeiprfgmdpr�ioHudei¾Heih ¼ Î oHp�j�eihd�ge¤�Heip ¥ l�hd��oHhd�geihòÃºeipÑ�
�Heih��Hl�e;>reihdl��geih.äºmnhdq�c�p�~�l�h<c�qwudlxhd�iod�<es� �od�gc£y%�Hl�eÄq�l�t5udeiprq�c�e5����eih�y���~gó(, D oHhd�v, DVD hdmgcrÃ�eihd�Hl��geip*Ã�e5l�q�e
�oH¾Heip*e5lxhdq�c�l��w�'eih�y�oHhd�#�Hl�e äºmnhdq�c�p�~�l�h<c�q��Heip�Ê�¢Ìeip�~�c�mdpr�Hesùèhdl�c�l�mnh ¼ ÛÉlx�T��cÄ�T~gh��Heih Ê�¢Ìeip�~�c�mdp
O * 6�C+D ÿ-'/L T Lxw » ~<odqÐ�Heip ¥ ��mdt5�gq�Ãºmnp*���d� ë md���~ghde�f<mnhIy"zT��{q|G}0yDq�m��	�odq�q�eihî�>mg���geihd�He�äºmnhdq�csp�~�l�hgc�q
eipÑ���od����c�q�e5l�h�ø V:G<C+4d2xT , = ÿ'~ ; HJQ��?LR' » y�%¬H 68@37 a = ÿ-'[L Td» yV%¬H 6�@_7 a = ÿ-'/L�w » oHhd�N%¬H 68@_7 a = ÿ T LXw »5¼ bdl�e¿~
� �
��ew�Ä�odq�q�eih	�ioHp�j�eihd�ge'�Heip ¥ lxhd��oHhd�<eihËudl�hd�iod�ges���od�gc�Ãºeipr�Heih ¼�ú eip*�HeihÄ�Hl�e äÅmnhdq�c�p�~
lxh<c�qw�oH¾Heip��Hl�e
bdc�ei¢ Â �H�Hl�c�l�mnh<�@��h<c�q�t5ude5l���oHhd��pre5�npre5�Hl�eiprc£ygeipr�gl�¾dc0q�l�t5uw~���q�ðºe5�np*e5�Hl�eih<c�e 2 IJ* = y���~��Hl�e5q�eTäºmnhdq�csp�~�l�hgc�q
fgmnpº��lxh<���oHuHp�oHhd���He5qÐÊ�¢Ìeip�~�c�mdprqÐhdl�tvu<c ¥ e5q�c�~ghd�Hc�e5l����He5q��0��~ghdq%Ã%~gp*eih ¼

×fm?Î?#`n<Ø/Ù ���
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il�YÙ 	��� È¢�<n<Î`"�����jmdÙ¬�`#!nqp
� �0l�hde���uH~gh<c�mn�'l�q�l�eip�oHhd�<q�eihgc�q�tvude5l���oHhd�P� �od�<c
l�� ïâe5�geihdq�~�c��Ä�ioHpîbdc�ei¢ Â �H�Hl�c�l�mnh<�@��hgc�q�tvude5l���oHhd� ��e5l�hdeih#hdeiodeih#bdtvuHprl�c�cîe5l�h�y%q�mdhd�Heip�h�hdodc��5cwe5lI�
hdeÄ¾Heip*e5l�c�q�e Ç l�q�c�l�eipreihd�\��ode5����e G � �'l�c���q�ei�<cP, DVD ���oHp'�Hl�e���pÑ���od����oHhd�¤�Heip'í0mnp�¾Ìe5�Hlxhd�doHhd� , D ~godq ¼
ë l�e�j�eihd�geihk�HeipÒäÉ~godq�~�� È l�hH�<qiy�Ê�pr��hdoHhd�geih¤oHhd� ¥ l�hd��oHhd�geih¤Ã%l�pr�¤Ã%l�e�¾Ìe5l��HeipUbdc�ei¢ Â �H�Hl�c�l�mdh<�
��h<c�q�t5ude5l���oHhd��eip*Ã�e5l�c�eip*c ¼ �0qÐ��md�w�'eih >@e5�Hmdtvu	��e5l�hde�hdeiodeihÄ�%q�ei�<c�e�oHhd��í0mnp�¾He5�Hl�hd�noHhd�geih�udl�hd�io ¼

ü�å5ü �¦Úl±5� Þ á�å�æ0Ú�ß'à�á�è¢±�à��Uæ » Ü�æ0Ú�æ�ÚèÛ�Ü
ÝÞ Ú�ßYà'áÐæÅà ß'à�²�C æ�á�æ�Ü�æ0Ú#�0æºß�áâßYà�á

Ï�� ��e5c��5c�eih Â ¾dq�t5uHhdl�c�c¤ÃÐoHpr�He��Hesùèhdl�eiprc£y�ÃÉl�e�e5l�hde�ìDeiud��eipreip��<�û�~<p�oHhd� �oH¾Ìeip¤e5l�hde���h<c�q�t5ude5l���oHhd�
p£�odt5�gÃU�~gprc�q�¢Hprmn¢H~
�gl�eiprc�Ã%l�pr� ¼ Û�oHh q�mg���w�gei�<�û�~<prc�Ãºeipr�Heih�y'Ã%l�e��Hl�e#pre5�npre5�Hl�eiprc�eihò��p��<�>�~gp�oHhd�geih
�iodq�~g�T�'eihd�ge5q�e5c��5c�oHhd� l�� bHodt5ud¾H~goH� ¢Hprmn¢H~
�gl�eiprcÄÃºeipr�Heih �Ä�odq�q�eih�y'oH�!�io`��p��<�û�~<p�oHhd�geih����oHp
u �mnudeipr�<e5��e5�<eihdek§�hdm<c�eih�l�� bHodtvud¾H~goH�Í�io��<e5�x~<hd�geih ¼#ë eip Â ¾dq�tvuHhdl�c�cîq�t5ud��l�eió
cÄ�'l�c��Heipî��pr�5eio<�
�noHhd�wf<mnh�§�mnh<c�prmg����pre5�ge5��hÄ~<odq%�Heih��ge5ÃºmnhHhdeihdeih	��p��<�>�~gp�oHhd�geih ¼
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¥ e5c�p�~�t5u<c�eih�Ã%l�p��Heih Â odq�q�tvuHhdl�c�cw~godqUe5lxhdei��bHodt5un¾H~<oH�Ól�h Â ¾H¾dl�����oHhd� P�¼ ÁHyªl�h��Hei� e5lxh¤§�hdmgc�eih
a�e5l�hdeih�bdmnuHh D uH~�ciyªÃ�e5��t5udeipUÃ%l�e5�Heip�oH� �io��5Ãºe5l0�>eiud���ge5q�t5ud��~��geihdeih�§�hdmgc�eih D s oHhd� D Õ ���oHuHprc ¼ë ~'¾He5l��HeY§�hdm<c�eihT�ûeiud���ge5q�tvud��~��geih�q�l�hd��yHq�mg����c�eU�Heip�����~ghdeipºl�h Î oH�doHh<�>c D eiprq�c��d~gpºhdl�t5u<c%eipr�5eiod�geih�y
eipºq�m<����c�eU�Hei�whH~�t5u��Hl�e���~
�ioT���oHuHpreihd�Hew��hgc�q�tvude5l���oHhd� N hdl�t5ugc%cspre�q�eih ¼�Î oî�Hl�e5q�ei� Î Ãºe5tv�î�Ä�odq�q�eih
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k�m?����eid#?�d$ ë ei�½mgc�enÿ G s u]�0 ,�DVD�L G Õ����� ]^G Ö »
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ÿ G D � G DVD » 2 IJ* = �¸~
����qwÿ G D�� G s »[> ÿ G DVD�� G Õ » ÿ ìè~
����z »ÿ G D � G DVD » ÿ ìè~
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Â ¾H¾dl�����oHhd� P�¼ �Hø0��pr�gei¾Hhdl�q%�Heip�ðºe5�npre5q�q�l�mdhË�oH¾HeipÉ�Hl�e ë ei�'m<c�l�mnh<�@��h<c�q�t5ude5l���oHhd�
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k�mZ�\��Bi�#Z��$ bdc�ei¢ Â �H�Hl�c�l�mnh�ÿ G � u] , DVD y , D . G r »
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G � � �]^G r ��M�
, DVD � ��q�ei�<c�e�fgmnh G �È��u�8�ln<�Z$ ¡¢��¡£�ÚG �
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sOD�. G D 2 Ib* = ��~�����q G D � G �s D . G D q�mnhdq�c
G D u] s D 2 Ib* = ��~�����q G D/� G �G D u] s D q�mnhdq�c
G D v]^G DVD 2 Ib* = ��~�����q G D/� G �G D v]^G DVD q�mnhdq�c
ÿ G D � G DVD » 2 Ib* = �¸~�����q G D � G � >(G DVD � G r¸8ÿ G D � G � »/> ÿ G r � G DVD » } Z �¸~�����q G D �� G � >(G DVD �� G r

ÿ G D � G DVD » q�mnhdq�c
ÿ G � G � » 2�G
@e687 I 6 ÿ Gi»�Z �¸~�����q G"SõG;¦

ÿ G � G � » q�mnhdq�c
' � T 2 Ib* = ��~�����q¼' � TH� a W *�ÿt, D L�, DVD »#ª(9<2�DZN:25D�W`G ÿ G � »ÿY' � * »/> ÿ T � Sn» �¸~�����qP* � S&� a W *�ÿt, D L�, DVD »#ª(9<2�DZN:25D�W`G ÿ G � »' � T q�mnhdq�c
' �� T 2 Ib* = ��~�����qP' �� TH� 9<2�D?N 2�D\W`G ÿ G � »' �� T q�mnhdq�c

Â ¾H¾dl�����oHhd� P�¼QP ø0��p*�gei¾Hhdl�qÐ�Heip%ðÅe5�npre5q�q�l�mnh¦�oH¾HeipÉ�Hl�eYbdc�ei¢H¢ Â �H�Hl�c�l�mnh<�@��h<c�q�t5ude5l��èoHhd�



ÈP#`n
�Ek�mZ�\�«ei�#Z��$ ��uH~gh<c�mn�½l��5enÿ G � u] ,�DVD>y ,�D¬. G r »
Ë�ØZÌJ"���d�Y#?�[i�#Z�!�`#B$ , D . G_r��t 

G � � �]1G r ��M�
, DVD � ��q�ei�gc�e�fgmnh G �

È��u�8�?n<�?$ �b��®�ÚG � � �]^GOr
���¤��� ÿ G �N� G r »
�b��£� a W *ôÿ , D L5, DVD »

��Ø/#l�Ñn
Ì
Î`�Y#`n �Ý�:�ZÌE��d���!#`n<� ��� �?Ì )i�##Bi�#Z�
sOD�. G D 2 IJ* = ��~�����q G D � G �s D . G D q�mnhdq�c
G D u] s D 2 IJ* = ��~�����q G D/� G �G D u] s D q�mnhdq�c
G D v]^G DVD 2 IJ* = ��~�����q G D � G �G D v]^G DVD q�mnhdq�c
ÿ G D � G DVD » 2 IJ* = ��~�����q G D � G � >(G DVD � G_r¸8ÿ G D � G � »[> ÿ G r � G DVD » } ��~�����q G D �� G � >(G DVD �� G r

ÿ G D � G DVD » q�mnhdq�c
ÿ G � G � » 2�G
@B6�7 I 6 ÿ Gi»�Z �¸~�����q G"SõG;¦

ÿ G � G � » q�mnhdq�c
' � T 2 IJ* = ��~�����qP' � TH� a W *ôÿ , D L�, DVD »

ÿ-' � * »Z> ÿ T � Sn» ��~�����q¼* � S&� a W *ôÿ , D L�, DVD »
' � T q�mnhdq�c

Â ¾H¾dl�����oHhd� P�¼ áHø0��pr�gei¾Hhdl�q��Heip%ðºe5�np*e5q�q�l�mnh¤�oH¾Ìeip%�Hl�e'��uH~gh<c�mn�U�@��hgc�q�tvude5l���oHhd�

Ã%l�pº�Hl�eÒäÅmnhdq�c�p�~
lxh<c�q�lx� ¢H~gprc�l�e5����eihÄ����~gh O#¯ ~g�ñ§�hdmgc�eih(aÓ�
eihHhdeih�yH�Hl�e����oHp��Heih�ì�eiud��q�t5ud��~���f<eipÑ�
~gh<crÃ�mdprc���l�tvuTq�l�hd� ¼ ì��oHpÅ�Hl�eUì�eiud��eipreip��<�>�~gp�oHhd��~g�^§�hdmgc�eihAaÓpre5�np*e5�Hl�eip*eih�Ã%l�pº�Hl�e�ìDeiud��eipreip��<�û�~<p�oHhd�
~g��§�hdmgc�eih D �oH¾Ìeipw�Hl�eÄ��h<c�q�t5ude5l���oHhd� N y0Ã%l�eÄ¾Ìeipre5l�c�q�l�h Â ¾dq�t5uHhdl�c�c P�¼ � ¼ �Ä¾Ìe5q�t5uHprl�ei¾Heih ¼�ë ~��io
Ã%l�e5�Heip�oH� �Ä�odq�q�eih�Ã%l�pº�iodeiprq�cÉ�Hl�e'ìDeiud��eip*eip��g�>�~gp�oHhd�w���oHpº�HeihÄ§�hdm<c�eih D ¾He5q�c�l��w�'eih ¼
ú l�p�¾Ìeih��mgc�l��geih�lx� �>mg���geihd�Heih��Heih ¥ e5�np*l�q ���ggþb° ¸ §�~g�'¾HuH~g�w¢H~
c�l ��4�gg�À y�zi{g{Cág~£}@y<�Heip0���oHp�e5l�h�m�� �
�>eihde5q Î l�e5��md�HeipÉe5lxhdeih�©%uHp*ei~�c%oHhd�Äq�mn�½l�cÉ���oHpºe5l�hde Ä hgfgm<����q�c£�~ghd�Hl��n��e5l�c��He5q¿~<�gc�ode5����eih��0��~ghdq%q�c�eiugc ¼
Ï�h#bdl�hHhde�fgmdhly"zT�W{±|G}`oHhd���5²H�#³�´ l�q�c��Hl�e5q�e5l�h�mjq�eihde5q�ÿ>hdl�t5ugcÄpre5��od�5l�eiprc�e5q »�Î l�e5�½ÿûfn�g� ¼�Â ¾<�
q�t5uHhdl�c�cx� ¼ z ¼ � »5¼
bde5l�eihaF s ¾d�5Ã ¼ F Õ �Hl�ewìDeiud��eip*eip��g�>�~gp�oHhd�geih	���oHp��Hl�eî§�hdmgc�eih D s ¾d�5Ã ¼[D Õ ¼�ë e5q�Ãºe5l�c�eipreih	q�e5l�eih��Hl�e5q�e§�hdmgc�eihkfgmn� §�hdm<c�eih D �geihdeiprl�eiprc'Ãºmnpr�Heih�y�oH�Ó�HeihPì0��~iÃ ° ��oHprt5u��Hl�e¨~ghk�Hl�e5q�eipYbdc�e5����e�e5l�hd�5l��
���mg�<��l�t5udeih���h<c�q�t5ude5l���oHhd�<eih N s ¾d�5Ã ¼`N Õ �ioÄ¾Hei~<p�¾He5l�c�eih ¼ºë l�eYðÅe5�npre5�Hl�eihgc�eihÄf<mnhMF s ¾d�5Ã ¼ F Õ �oH¾HeipN s ¾d�5Ã ¼!N Õ q�e5l�eih@F�Ds ¾d�5Ã ¼ F�DÕ ¼bdmg��~ghd�geÄ~
��q�m®µÓ~<� §�hdmgc�eih D e Ç l�q�c�l�eiprciy0Ãºeipr�Heih¤�Hl�eÄ��hgc�q�tvude5l���oHhd�geih N s ¾d�5Ã ¼%N Õ �ges�*�~
����c�oHhd����oHuHpreih��ioîe5l�hdei� ì�eiud��q�t5ud��~�� ¼�ë e5q�uH~���¾îeipr�gl�¾dc�q�l�tvu	~���q%ì�eiud��eipreip��g�>�~gp�oHhd�î���oHpº�Heih	§�hdmgc�eih D ø
F�ÿ D�»�S¶4Q � °H²=4>«1gg´8°-4 ²xc ü ´3� ��³��5²<Ï<�n«;�i´>³��i°"·�>�RP=�W I =
GEG ÿ'F s L N s »[>MRP=ÐW I =
GEG ÿ'F Õ L N Õ »
Â ��q�~������gei�'e5l�hde ûº« � Ã
g5±d´3�£«�¯d°g±<²v«;�Ñ±{�i ���oHpTe5l�hde�ì�eiud��eipreip��<�>�~gp�oHhd��~g� §�hdmgc�eih D �'l�c¨����~ghnoHh<fgmg���I�
q�c �~<hd�Hl��d��e5l�c ° oHhd��a�bHodt5uH¢<�¸~��Heih�y��Hl�e��'l�c��Heih���h<c�q�t5ude5l���oHhd�geih N s L ]O]_] L N ¯ y��Heih¤bHodtvuH�dhdmgc�eihD s L ]O]_] L D/¯ oHhd�Ä�Heihîì�eiud��eipreip��g�>�~gp�oHhd�<eih£F s L ]O]_] LXF ¯ ��mnp�pre5qs¢Hmnhd�Hl�eipreih�ø
F�ÿ D�»�S¶4Q � °H²=4>«1gg´8°-4 ²xc ü ´3� ��³��5²<Ï<�n«;�i´>³��i°"·X¸ ��¹ RP=ÐW I =
GEG ÿ'F3`�L N ` »
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Plan: P
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FEHLSCHLAG!  Erklärung: E

Â ¾H¾dl�����oHhd� PD¼ ÁHø ¥ e5l�qs¢dl�e5��� �oHpº�Hl�eY��prmn¢H~��<l�eip�oHhd�we5l�hdeip%ìDeiud��eip*eip��g� �~gp�oHhd�

¥ ei�'eip���eihdq�Ã�eip*c�l�q�c£yn��~<ó�udl�eipº�Hl�e�ì�eiud��eipreip��<�>�~gp�oHhd�geih��Heip �Â q�c�e¿�'l�cº�Heip%���x~<hnoHh<fgmg����q�ci�~ghd�Hl��n�
e5l�c °
fgeip��dh��oH¢<�>cÐÃºeipr�Heih	oHhd��hdl�tvu<c��'l�cÐ�Heih	í0mnp�¾Ìe5�Hl�hd�noHhd�geih��Heip���h<c�q�t5ude5l���oHhd�geih�y��Hl�e��Hl�e5q�e Ä h<fgmg���I�
q�ci�~<hd�Hl��d��e5l�c�eih��io¤¾He5q�e5l�c�l��<eih�fgeiprqsodtvu<c�eih ¼�ë l�e5q'l�q�c��He5q�Ãºe5�geihPq�l�hHh<fgmg���>y���~Hyªq�mg��~ghd�ge ° l����0��~gh
e Ç l�q�c�l�eiprciy�~ghdq�mnhdq�c�eih��Hl�e'��h<c�q�t5ude5l���oHhd���ge5csprmJq�eihwÃÉlxp*��oHhd�Ä��~<�'l�c%�io�e5l�hdei�Òì�eiud��q�t5ud�x~
�w���oHuHprc ¼
ë l�e5q�eîj�e5csudmn�HeT���oHuHp*cY~godt5u��ioke5lxhdeipT~������<ei�'e5l�hdeipreih�ìDeiud��eip*eip��g�>�~gp�oHhd�k~
��q'e5l�hde�í0eipre5l�hdl��noHhd���Heip
í0mnp�¾Ìe5�Hl�hd�noHhd�geih��Heipº��hgc�q�tvude5l���oHhd���'l�cº�Heihîì�eiud��eipreip��g�>�~gp�oHhd�<eih��Heip �Â q�c�egyg��~U�Hl�e�í0mnp�¾Ìe5�Hlxhd�doHh<�
�geihî�Heip >@e5Ãºe5l���l��geih���h<c�q�t5ude5l���oHhd�<eih�Ê�¾Ìeip��'eihd�geih	�Heip ¥ e5q�t5uHpre5l�¾HoHhd���Heip��0��~ghdoHhgfgm<����q�c£�~ghd�Hl��n��e5l�c
q�l�hd� ¼
Ï�h Â ¾H¾dl�����oHhd� P�¼ Á��£~ghHh��Hl�eîì�eiud��eipreip��<�>�~gp�oHhd�aF0y��Hl�e�~g�Ó§�hdmgc�eih D ¾Heipre5t5uHhde5c'ÃÐoHpr�Hegyº�oH¾Ìeip��Hl�e
��h<c�q�t5ude5l���oHhd� N pre5�np*e5�Hl�eip*c�Ãºeipr�HeihwoHhd��pre5q�od��c�l�eiprc�lxhT�Heip0j�eihd�geÉ�Heip1äºmnhdq�c�p�~�l�h<c�qiygoHh<c�eip�Ãºe5��t5udeih
�Hl�eY��hgc�q�tvude5l���oHhd� N hdmgcrÃºeihd�Hl��geiprÃºe5l�q�e��ioîe5l�hdei� ìDeiud��q�tvud��~��îfgmnh(aÒ���oHuHprc ¼
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j�~ghdt5uH�w~���eipr�5eiod�gc#�Heip�mn¾Ìeih ¾Ìe5q�tvuHp*l�ei¾Ìeihde ��prmn¢H~��gl�eip�oHhd�<q�¢Hprmg�5eió �io^q�¢Ìe5�5lIù�q�tvude ìDeiud��eipreipÑ�
�<�û�~<p�oHhd�geih ¼Uë l�e5qU�>�~gó�c�q�l�t5u��nodc�~gh��ûmg���geihd�Hei� ¥ e5l�qs¢dl�e5�ºl�h Â ¾H¾dl�����oHhd� P�¼À¿ fgeip*�Heiodc���l�t5udeih ¼�¥ e5l��He



Û�~�tvu<�>mg���geipUfgmnh�§�hdm<c�eih�~ � �mnhHhdeih¤�Hl�eÄmJq�eihde�í0mnp�¾He5�Hl�hd�noHhd�,Á Õ . C s hdl�t5u<cweipÑ� �od����eih�yº��~��
e5lxhë mn���~<hdeihdmn¢Heip�~
c�mnp%�'l�c�eih<c�q�¢Hpre5t5udeihd�Hei�Ó��q�ei�<cÐ�ioHp�í0eip@���od�noHhd��q�c�eiugc ¼%Â odtvu	l�h	�Heip�bdc�~gprc�q�l�csoH~£�
c�l�mnh	ùèhd�He5c'q�l�t5u���e5l�hP�ge5e5l��nhde5c�e5qw��p5�~
�Hlx�£~�c ¼Të l�eîl�hdl�c�l�~���eih���p��<�>�~gp�oHhd�geih,F s oHhd��F Õ Ã�eip*�Heih�hnoHh
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Fehlschlag! Fehlschlag!

Knoten: E

E2: Q2@O1 & notInitiallyTrue(Q2) E2: Q2@O1 & notInitiallyTrue(Q2)

Knoten: D

G

(P2,G)

O1O3

(Q2,O1)

P1Q1 Q1
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P1

stepAdd(O1               G)
P1

stepAdd(O3               O1)
Q1
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Q1

Â ¾H¾dl�����oHhd� P�¼�¿ ø ¥ e5l�q�¢dl�e5�����oHp'�oH¾Heip*q�¢He5�5lIù��5l�eiprc�e���p��<�>�~gp�oHhd�geih

eipr�5eiod�gc£yHÃ%l�e�l�h Â ¾dq�t5uHhdl�c�c P�¼ �½eipr�>�~godc�eiprc ¼ j�l�cÐ�HeipÉ��prmn¢H~
�gl�eip�oHhd�gq�pre5�<e5��eipr�gl�¾dc%q�l�t5uÄhdoHh�ø
F�ÿ'~ » S Á s . C s> RP=�W I =
GEG ÿ'F s L G<6�= , X¢N N ÿ C Ö u] Á s L�Á s . C s »�»> RP=�W I =
GEG ÿ'F Õ L G<6�= , X¢N N ÿ C N u] Á s L�Á s . C s »�»ÿ>�'l�c"F s S F Õ S Á Õ . C s >(D H 68V:DZ2Y682�7 ;-;-T32 IJ* = ÿ�Á Õ »�»S Á s . C s > Á Õ . C s >cD H 6�V D?2Y68257:;-;-T32 IJ* = ÿÂÁ Õ »
Â o<�R�Hl�e5q�e5q ú e5l�q�e�Ã%l�pr��~g�ñ§�hdmgc�eihM~ò�Heip¥äºmnhdq�c�p�~�l�hgc�Á s . C s l�hî�Hl�eY��p��<�û�~<p�oHhd��~go<�>�geihdmn�w�½eih ¼ë ~	�Heipw�0��~gh�~g� §�hdmgc�eih�~ l��w�½eipU�ûeiud��q�t5ud�>�~��gciyºq�mg��~ghd�geMÁ Õ . C s l�� �0��~gh¦eihgcsuH~���c�eih¤l�q�c¨oHhd�
Á Õ hdl�t5u<cwl�h��Heip'l�hdl�c�l�~���eih�bdl�c�oH~
c�l�mnh¤�ioHpUí0eipÑ� �od�doHhd��q�c�eiugc£yôl�q�cÃÁ s . C s l�h¤�Heip�ìDeiud��eipreip��<� �~<p�oHhd��oH¾Heip8oR�odq�q�l�� ¼'ë l�e���p��g�>�~gp�oHhd��ÃÉlxp*� ®¯ ³��i«�²�Ã��<Â5´ Ä_Â5´3�£«54>¼�ú l�pr���Hl�e5q�eip�äºmnhdq�c�p�~�l�h<c�Ã�e5�<�ge5��~�q�q�eih�y���~ghHh
l�q�c��Hl�e�ìDeiud��eipreip��<�û�~<p�oHhd��~g�Ó§�hdm<c�eihI~^�g��e5l�t5u��Heip�ìDeiud��eip*eip��g�>�~gp�oHhd�k~<� §�hdmgc�eihaÅÄy���~îq�l�t5u��Hl�e
ì�eiud��eipreip��g� �~gp�oHhd�w¾Ìe5lH�Heip�ðºe5�np*e5q�q�l�mnh �oH¾Ìeip0�Heihwbdc�ei¢ Â �H�Hl�c�l�mnh<�@Ê�¢Heip�~�c�mnp5yÌ�Heip�fgmn� §�hdmgc�eihÆ~ �ioH�
§�hdmgc�eih@Åñ���oHuHprciyHhdl�t5ugc'�~ghd�Heiprc ¼
ë l�e���prmd¢H~��gl�eip�oHhd�gq��½e5c�udmn�He��'oHó'~godq%�Hl�e5q�ei� ï�p�oHhd����~gudl�hd�geiudeihd��~g¾d�<eg�~ghd�Heiprc%Ãºeipr�Heih�yd��~gó'q�l�e



�Hl�e5q�ei�^bH~�t5u<fgeip�uH~���c%~godt5uT�ûmnp��w~��H�geipre5t5u<c�ÃÉlxp*� ¼ �Â hd�Heip*c%�Hl�e�ðºe5�npre5q�q�l�mdhî�Hl�e�ìDeiud��eipreip��<� �~<p�oHhd�¨~<�
§�hdmgc�eih D hdl�t5ugc£ynq�m�l�q�cº�Hl�e�fgmg����q�ci�~ghd�Hl��ge�ì�eiud��eipreip��<�>�~gp�oHhd��~<� í�~�c�eip��nhdmgc�eihwfgmdh D �Hl�e��g��e5l�tvude�ÃÉl�e
~g�^§�hdm<c�eih D q�e5��¾dq�c ¼
F�ÿ D�» S F s Ã�eihHh RP=ÐW I =EG
G ÿ
F s L N s »:S F sS Q � °Ì²�4>«1gg´ °�4 ²Xc ü ´3�5° ³O�÷²ÐÏÑ�n«;�i´>³O�£°

>�RP=�W I =
GEG ÿ'F s L N s »>�RP=�W I =
GEG ÿ'F Õ L N Õ » q�mnhdq�c
ìÐ�oHp��Hl�e ¥ eipre5t5uHhnoHhd�	�Heip�ì�eiud��eipreip��g�>�~gp�oHhd��~g�Ó§�hdmgc�eih D �'l�c��0��~ghdoHhgfgm<����q�c£�~ghd�Hl��n��e5l�c ° oHhd� a
bHodt5uH¢<�¸~��Heihk�ioHp È �mgq�oHhd��fgmdh ° yDq�m�Ã%l�e��Heih�eih<c�q�¢Hp*e5tvudeihd�Heih���hgc�q�tvude5l���oHhd�geih N s L N Õ ]_]_]�N4¯ y��Heih��~gp�~<odqÐpre5q�od��c�l�eipreihd�Heih�bHodt5uH�nhdmgc�eih D s L D Õ ]_]O]8N � oHhd�Ä�Heih�ì�eiud��eipreip��<� �~gp�oHhd�geihIF s LXF Õ ]O]_] F ¯ �<l���ciø
F�ÿ D�» S F3` Ã�eihHh RP=ÐW I =EG
G ÿ
F4`�L N ` »�S F�ÿ D ` »

S Q � °Ì²�4>«1gg´ °�4 ²Xc ü ´3�5° ³O�÷²ÐÏÑ�n«;�i´>³O�£°
¸UÇ �q¹ RP=ÐW I =EG
G ÿ
F4`�L N ` » q�mnhdq�c

ë l�eºe5lxhd�5e5��hdeih���p��g�>�~gp�oHhd�geih'�Heip0§�hdmgc�eih D `�Ãºeipr�HeihThdl�t5u<c0�iodq�~g�w�'eihd�<es�¸~gó
ciyiÃºeihHh'�Hl�eÐðÅe5�npre5q�q�l�mnh
�oH¾HeipÉ�Hl�eY��hgc�q�tvude5l���oHhd� N `0hdl�tvu<c%�Hl�eY��p��g�>�~gp�oHhd�tF3`ôf<eip5�~ghd�Heiprciyd��~'�Hl�e5q�l��w¢d��l��5l�eiprc£y���~góÃF3`R¾Ìeipre5l�c�q
~g� §�hdmgc�eih D lx��¢H~gp*c�l�e5����eih����x~<h�e Ç l�q�c�l�eiprc ¼�ë ~
q�Ã%l�e5�Heip�oH� ¾He5�Heiodc�e5ciy���~gó��Heip'¢H~gprc�l�e5����eÄ�0��~gh
~g�^§�hdm<c�eih D ¾Ìeipre5l�c�q�lxhH�
mnhdq�l�q�c�eih<cÐl�q�c�oHhd�£F3`0e5l�hdew��mnp�prei�<c�e�ì�eiud��eipreip��<�>�~gp�oHhd�î���oHp D l�q�c ¼�ë ~gp�~<odq
�>mg���gciyH��~gó D hdl�tvu<cÐÃºe5l�c�eipÉ�io�e5l�hdeip È �mgqsoHhd��fgeip@�ûe5l�hdeiprc�Ãºeipr�HeihÄ�£~ghHhÄoHhd��q�m��
e5lxh�ïâe5Ã%l�hHh���~g�'l�c
eipr�5l�e5��cÐÃÉlxp*��y�Ãºe5l�c�eipre�í0eipÑ�>e5l�hdeip�oHhd�geih	fgmnh D �ioîfgeipÑ�>mg���geih ¼

"! #"! 3� È,K�BKBC*/AB�KI1*-/'��(+*-% *-BK0#�K*-B1J&*7(+*-% 0
��U'×0��â'Õ�Ö�×Ó�geihdeiprl�eiprc#bHodtvuH�
mnhgcsprmg����pre5�ge5��h�yÄÃU�~guHpreihd�^��~�q�bd�dq�c�ei� ��p��<�>�~gp�oHhd�geih lx� bHodtvu<�
¾H~goH� udl�hH~go<��¢Hprmn¢H~��gl�eiprc ¼Óë ~�ìDeiud��eip*eip��g�>�~gp�oHhd�geih ¾He5c�p�~�tvu<c�e5c	Ã�eip*�Heih�y���eip�h<c���~�q�bd�dq�c�ei�!hnoHp
Î oHp£�odt5�<Ã�e5l�q�oHhd�<q�pre5�ge5��h ¼�ë l�e�e5l�h<�¸~
tvudq�c�e�ðºe5�ge5��¾He5q�c�eiugcº��~gprl�h�yHe5l�hde�¢H~gp*c�l�e5����eih	�0��~ghî�ioTfgeiprÃºeipÑ�>eih�y
hH~�t5ud�Hei� eip�eipr�5eiod�gc0ÃÐoHpr�He ¼�Â hd�geihdmd�w�'eih��U'×��ãâ'Õ�Ö�×�eip�p*e5l�t5ude��Heihw§�hdmgc�eih D oHhd�T�geihdeiprl�eipre
�Hl�e�ì�eiud��eipreip��<�>�~gp�oHhd�bF ¼ ��lxhde Â prcw�Heipî§�mnh<c�prmg����pre5�ge5�>y%e5l�hde ¹��5²<Ï<�n°-�i´ ü �i«;�Ñ±{�£ y����mnhHh<c�e��ûmg���geihd�He
ì�mdp��ñuH~g¾Heih�ø
Éw�!#d# F�l�� ¢H~<prc�l�e5����eih����x~<hî�gl���c£y
/Î?#d#�Êf�����<� �HeihÄ�0��~gh �\i[Ì )i[kq�0¼
�0l�hde�q�eiuHp¦�~guHhd��l�t5ude §���~�q�q�e�fgmdh`ðºe5�<e5�xh Ãºe5l�q�cË��h<c�q�t5ude5l���oHhd�geih �ioHp£�odt5�Dyw¾He5fgmnp	q�l�e��ge5csprmJq�eih
Ãºeipr�Heih ¼ bde5lËF D ��~�q�ðºe5q�od��c�~�c�e5l�hdeipÄðÅe5�npre5q�q�l�mnh��Heipî��p��<�>�~gp�oHhd�bFñ�oH¾Heipî�Hl�eË��hgc�q�tvude5l���oHhd� ND¼
ë ~gp�~<odq��>�~gó
c%q�l�tvu¨�ûm<���<eihd�He Î oHp£�odt5�<Ã�e5l�q�oHhd�<q�pre5�ge5�ôudeip*��e5l�c�eih�ø
Éw�!#d# F D l��^¢H~gprc�l�e5����eih��0��~gh��<l���ciy
/Î?#d#�Êf�����<� �Hl�ew��hgc�q�tvude5l���oHhd� N&�\i[Ì/)ilkq�0¼
y"zT��{q|G}'��eip�h<c0hnoHp Î oHp£�odt5�gÃºe5l�q�oHhd�gqspre5�ge5��hâ���oHp���hgc�q�tvude5l���oHhd�geih	ÿ fn�<� ¼ §�~g¢dl�c�e5��á »5¼�ë l�e5q0u��~ghd�gcô�'l�c
�Heip Â ¾Hu��~ghd�gl��n��e5l�c�q�f<eiprÃ%~���c�oHhd���iodq�~g�w�½eih�y��Hl�eî��e5l�hde���mn�w¢d��e5c�c�eih����>�~ghdegy�q�mnhd�Heip�h ¥ e5�5l�eiunoHhd�<eih
�5Ã%l�q�t5udeihÄ��hgc�q�tvude5l���oHhd�geih	fgeiprÃ%~���c�e5c ¼

Ì(Ø?ÌJÌ
���?nJm?����nf���Y#?��Ì@Íui[Ì/)i[kq��Êf�����Ji�#?�Z�
ÌE�:�`�\5� bde5l^+ e5lxh ¢H~gprc�l�e5����eip`����~gh�y��Heip#��oHp*tvu e5l�hde
Î oHpi�odt5�gÃºe5l�q�oHhd�gq�p*e5�ge5��~g¾d�ge5��eiuHh<cÄÃ%l�pr��y�md�Heip�q�e5l��Hl�e���h<c�q�t5ude5l���oHhd� N y��Hl�e��iol+ ���oHuHpreih



Ã �oHpr�HegyDfgmnh��Hl�e5q�eipUðºe5�ge5���ioHp �odt5�g�ge5ÃÉl�e5q�eih�Ãºmnpr�Heih ¼�ë ~ghHhÄude5l�ó�c��Hl�e Î oHp �odt5�<Ã�e5l�q�oHhd�<q�pre5�ge5�
¬ � «s«;�5¬¡4 ydÃºeihHh½���oHp¢>re5�Heihîq�mg��tvudeih�¢H~<prc�l�e5����eih	�0��~ghH+ �gl���ciyH��~góÎ+ hdl�t5u<c%�iowe5l�hdeip È �mgq�oHhd�'�He5q
�0��~ghdoHhd�gq�¢Hprmn¾d��ei�'q�fgeipÑ�>e5l�hdeiprc%Ãºeipr�Heih	�i~ghHh ¼

���`m?Î?i[	[nJi�#Z��$ ú eihHh ��U'×0��â'Õ�Ö�×we5l�hde Î oHp �odt5�gÃºe5l�q�oHhd�gq�p*e5�ge5�n��eip�h<ciy£��~ghHh�l�q�c�q�l�e�l�� ¾He5q�t5uHprl�es�
¾Heihdeih	bdl�hHhde½�
mnp�prei�<ciyd� ¼ u ¼ + �£~ghHhÄ~<hî�Hl�e5q�eipÐbdc�e5����ewhdl�tvu<cÐ�'eiuHpÉ�ioîe5l�hdeip È �mgq�oHhd�'���oHuHpreih ¼

���ÏÊf�\���E�«/�:�Z$ ��lxhdeÄ�
mnp�prei�<c�e�ðºe5�<e5�Å�'oHó	�n~gp�~ghgc�l�eip*eih�y0��~gó�q�l�eÄ�
e5lxhde È �mgq�oHhd���He5qwbHodt5uHp�~goH�'q
Ãºe5�gq�t5uHhde5l��He5c ¼ ì �oHp�l�hdl�c�l�~���e¨��p��g� �~gp�oHhd�geih�oHhd����~gp�~godq�eipr�5eiod�gc�e�ðºe5�ge5��h�l�q�c��Hl�e�§�mnp�prei�gcsude5l�c�oHh<�
�'l�c�c�e5��¾H~gpâeiprq�l�t5ugc���l�t5u ¼'ë eihHh�q�t5ud�û�~
�gc�e5l�hde���h<c�q�t5ude5l���oHhd���>eiud�ûyªÃ%l�pr��e5l�hdeîlxhdl�c�l�~���e���p��<�>�~gp�oHhd���ges�
hdeiprl�eiprciy��Hl�eÄ~godqwe5l�hdeip'l�hH��mnhdq�l�q�c�eihgc�eih�äºmnhdq�c�p�~�l�h<cr��j�eihd�ge¨¾Ìe5q�c�eiu<c ¼ bdm<�x~<hd�ge��Hl�e5q�eÞäºmnhdq�csp�~�l�hgc�q
¥ e5q�c�~ghd�Hc�e5l��ª�He5q¿���x~<hdqÐq�l�hd��y��£~ghHh��Heip��0��~gh�hdl�t5ugc��io�e5l�hdeip È �mgq�oHhd�Tfgeiprfgmg����q�ci�~<hd�Hl��<cÐÃºeipr�Heih ¼
ìÐ�oHp�§�hdmgc�eih l��MÏÑhHhdeip�h �He5q�bHodtvud¾H~goH�'q��ge5q�c�~���c�e5c�q�l�t5u#�Heip ¥ e5Ãºe5l�qÄq�tvu<Ã%l�eiprl��geip5y���~�udl�eipÄq�l �
t5udeipr�ge5q�c�e5����c�q�e5l�h �'oHóHy���~<ó��Hl�e���p��g�>�~gp�oHhd� g<8 � ìDeiud��q�tvud�>�~��ge��Heip ÛÐ~�t5u<�>mg���geip��dhdmgc�eih oH�U�¸~<ó�c ¼
ë l�e5q�eihÚÛ�~�tvu<Ãºe5l�q'���oHuHp*c ¸I§�~g�'¾HuH~g�w¢H~�c�l �c45gg�À y%zi{g{Cág~£}¿�oH¾Heip½e5lxhde�§���~�q�q�lIù��5l�eip�oHhd���Heip'§�hdmgc�eih ¼
ë l�e�©%uHprei~�c*� Â o�o �mgqsoHhd�gq��dhdmgc�eihîfgeipre5l�hdeih�hdoHp%��h<c�q�t5ude5l���oHhd�geih��He5qÐ©��H¢dq ë ei�'mgc�l�mdh�oHhd�Ä��prmn�½m��
c�l�mnh�oHhgc�eipTq�l�t5u ¼ ��q�c�~g¾d��l�q�uH�'eih<cr�@§�hdmgc�eih�uH~<¾Heih#hnoHp���uH~gh<c�mn�'l�q�l�eip�oHhd�gq*�½oHhd� bdc�ei¢<� Â �H�Hl�c�l�mdh<�
��h<c�q�t5ude5l���oHhd�geih�~���qxÛ�~�tvu<�>mg���geip ¼
©%uHprei~
cr� Â o�o �m<q�oHhd�gq��dhdmgc�eihÓuH~g¾ÌeihÓhnoHp��Hl�e ¾Ìe5l��Heih �<eihH~ghHhgc�eih ��hgc�q�tvude5l���oHhd�gq�� �mg�g��l�tvuH��e5l�c�eih ¼
Â odtvu½���oHp��Hl�e��0l�h<���oHuHp�oHhd�we5l�hde5q�hdeiodeih�bdtvuHprl�c�c�e5q�l�hî�Heihî�0��~ghîe Ç l�q�c�l�eipreih�hdoHp�eihd�H��l�t5u�fdl�e5��e Â ��c�eipÑ�
hH~�c�l�fgeih�yª��~î�Hl�e Â hd�i~<ud���Heip�Ê�¢Heip�~�c�mnpreihke5lxhdeip ë mn���~ghdeU�>e5q�c�q�c�eiugc ¼ ÛÐoHpâ�Hl�e Â hd�i~gud���Heip���uH~gh<�
c�mn�½l�q�l�eip�oHhd�gq����mg�<��l�t5uH��e5l�c�eih¤l�q�c�f�~gprl�~g¾Ìe5��oHhd�Ëu��~ghd�<c�fgmnh	�Heip Â hd�i~gud���Heip����x~<hdq�tvuHp*l�c�c�e�~g¾ ¼Të l�e
��uH~<hgc�md�'l�q�l�eip�oHhd�gq�~���c�eip�hH~�c�l�fgeih�� �mnhHhdeih'hdmdtvuH�w~
��q0¾He5� �od�<��l�t5uU�HeipG��ode5����eº� �oHp��Hl�eÅ��uH~gh<c�mn�'l�q�l�eip�oHhd�
oHh<c�eiprq�t5udl�e5�Heih�Ãºeipr�Heih ¼0ë l�e���uH~<hgc�md�'l�q�l�eip�oHhd�w��oHprt5uî�Heih�bdc�~gprc��iodq�c�~ghd�îÃ%l�pr����oHprt5u��0l�h<���oHuHp�oHhd�
�He5q���p5�~��Hl��i~
c�e5q D H 68V:D?2-682�7 ;-;-T32 IJ* = ÿ » �gei��eihHhd�5e5l�tvuHhde5c%oHhd��p*e5l�t5u<c�¾He5lD�geg�~ghd�Heiprc�eip���p*mn¾d��ei�'q�c�e5����oHhd�
� �oHp%�Hl�e���mdp�prei�<c�e Â hgÃºeihd��¾H~gp���e5l�cÐe5l�hdeip�ðÅe5�ge5��~godq ¼�ë l�ew��uH~gh<c�mn�'l�q�l�eip�oHhd����oHp*tvu	e5l�hdeih�~ghd�Heipreih
�0��~ghdq�tvuHprl�c�c��'oHó�hdl�t5ugc�lxh ¥ e5�iod�'~go<�è�Hl�eÐ§�mdp�prei�<c�ude5l�c�¾He5c�p�~
tvu<c�e5c0Ãºeipr�Hegy���~��Heip�����~ghdeip�~�����eÐbdc�ei¢<�
Â �H�Hl�c�l�mdh<��j �m<�g��l�t5uH��e5l�c�eihîoHhd����p��g�>�~gp�oHhd�<eih����oHpªe5lxhdeih½ì�eiud��q�t5ud�x~
��l�hU�Hl�e5q�eih �Â q�c�eihU�He5q�bHodtvud¾H~goH�'q
�Hl�eY��p��g�>�~gp�oHhd�geihî���oHpº�Heihî�>eiud���ge5q�t5ud��~��geihdew��uH~gh<c�mn�½l�q�l�eip�oHhd�geih�q�oH¾dqsoH�'l�eipreih ¼
ÿ ì��oHp�e5l�hdeih	fgmg����q�ci�~ghd�Hl��geih ¥ e5Ãºe5l�q�q�l�eiude ¸I§�~g�'¾HuH~g�w¢H~�c�l ��4�gg�À y�zi{g{Ká<~£} »

"! #"! 3" J&*�(+*�%'*�B4¼7*-F!(+F©0!(
ú eihd�HeihTÃ%l�p�oHhdq%hdoHh'�Heip0e5l��geih<c���l�tvudeih�§�mnhdq�c�p�oH�<c�l�mnhwf<mnh'ðºe5�ge5��hî�io ¼�Â ¾H¾dl�����oHhd� P�¼ |��5e5l��gcºe5l�hdeih
§�hdmgc�eih��He5q¿bHodt5ud¾H~goH�'q��'l�c��5Ã�e5l�bdtvuHprl�c�c�eih�y�q�¢Hprl�tvu��5Ãºe5lRÊ�¢Ìeip�~�c�mnp*eih ¼%Î Ã%l�q�t5udeihÄ�Hei�Òl�hdl�c�l�~���eih
bdt5uHprl�c�cEP�oHhd� G Õ e Ç l�q�c�l�eiprc�e5l�h&ä%~godq�~
� È l�hH�@PÃÐ �4Ñ��;Ò Ó'Ô� ] G Õ yD�Heip���oHprt5u G s ¾Ìe5��prmnu<c�Ã%l�pr� ¼ í0eiprq�odt5ugc�Heip�����~ghdeip�hdoHh�y0�'l�c�c�e5��q�e5l�hdeip ë ei�'mgc�l�mnh<�@��hgc�q�tvude5l���oHhd� G s fgmdp�PÄ~ghd�iodmnp*��hdeih�yô��~<hHh�Ã��~gpre'�HeiphH~�t5u<�ûm<���<eihd�He��0��~gh	l�hH��mnhdq�l�q�c�eihgc�oHhd�Ë�	�oHó�c�e��ioHp£�odtv�<�ge5Ã%l�e5q�eih�Ãºeipr�Heih ¼ �0q�eipr�gl�¾dc�q�l�t5u�hH~�tvu	�Heip
ï�eihdeip*l�eip�oHhd��e5l�hdeip�lxhdl�c�l�~���eih���p��g� �~gp�oHhd��� �oHp��Heihw§�hdmgc�eih D e5l�hde�ðºe5�ge5�>yd�Hl�e%�HeihÝÛ�~�tvu<�>mg���geip��dhdmgc�eih
�ioHp£�odt5�gÃºe5l�q�ciø
Éw�!#d# ÿ'PÃÕ G s »Z> ÿ G s ÕbP » l��^�0��~gh��gl���c£y
/Î?#d#�Êf�����<� �HeihÄ�0��~gh �\i[Ì/)i[kq�0¼
ë l�e5q�eÐðºe5�<e5�Hq�~��gc0~���q�m�y���~gó�e5l�hw����~gh�yg�Heip�e5l�hde��5� �<��l�q�tvude�Ê�pr��hdoHhd��eihgc�u �~
��c£yg�ioHp �odt5�g�<e5Ã%l�e5q�eih'Ã%l�pr� ¼
ë eip����x~<hdeip0pre5�npre5�Hl�eiprc��Hl�e���p��g�>�~gp�oHhd�w�oH¾Heip��Hl�e ë ei�'mgc�l�mnh<�@��hgc�q�tvude5l���oHhd��ygoH� �Hl�e�ìDeiud��eipreip��<�û�~<p�oHhd�
���oHp��Heih�bHodt5uH¢<�¸~
�Ë�ioH� §�hdmgc�eih D �ioPeipr�5eiod�geih�y0oHhd�Ë¾dl����He5c'�>mg���geihd�He Î oHpi�odtv�<Ãºe5l�q�oHhd�gq�pre5�<e5�����oHp
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On(a,b)
Demote(S  ,0                     S  )1 2

E: (0 < S  ) & (S  < 0)1 1
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Â ¾H¾dl�����oHhd� P�¼ |Hø0��lxhdeâ�ûeiud���ge5q�tvud��~��geihde ë ei�'m<c�l�mnh<�@��h<c�q�t5ude5l���oHhd�

�Hl�eY��hgc�q�tvude5l���oHhd��ø
Éw�!#d# ÿ'PÃÕ G s » l��^�0��~gh��gl���c£y
/Î?#d#�Êf�����<� �Hl�ew��hgc�q�tvude5l���oHhd�MÅ = a(H 6�= ÿ G s LxP Ð �3ÑÖ�;Ò Ó'Ô� ] G Õ »W�\ilÌ )i[kq�0¼
ë eip_Û�odc��5eihT�Heip�¾Ìe5l��Heihî�<e5�5e5l��<c�eih�ðÅe5�ge5��hîl�q�c�hdl�tvu<cºq�eiuHp�udmdt5u�yn��~â�Heip����x~<hdeip��Hl�e�§�mnhdq�l�q�c�eihd��q�m��
Ã%l�e5q�mU�gei¢Hpi�o<�>c�u��~�c�c�e ¼0¥ e5q�mnhd�Heiprq��Hl�e¿§�mgq�c�eih�yg�Heih ¥ e5�Hl�hd�noHhd�gq�c�e5l��è�Heip�ðºe5�ge5��hî�'l�c��Hei�ê~<�gc�ode5����eih
�0��~gh��ioîfgeipr�g��e5l�t5udeih�y����mnhHhdeih�udl�eipÉ��e5l�t5u<c��Hl�e'bHodtvudeip*q�¢H~gp�hdl�qw�oH¾Heiprc�p*e�q�eih ¼
ðºe5�ge5��h�y¤�Hl�e fgmnh Î Ã%l�q�tvudeihH�dhdmgc�eih e5l�hde5q bHodtvud¾H~goH�'e5q#eipr��eip�h<c Ãºeipr�Heih�y�q�l�hd�Óm��>c#q�eiuHp�fnl�e5�
h��odc��5��l�tvudeip ¼

ü�åØ× éêæÅà�æ0Ú Þ Ü�å�ã�å�æ�Ú�ßYà�áÉè¢±�à�C æ�áÐæ�Üsà
¥ e5c�p�~�t5u<c�eih¤Ã%l�p�hdmdt5u�e5l�hH�w~
�Ð�Hl�e Î oHp£�odt5�gÃºe5l�q�oHhd�gqspre5�ge5�%�ioHp	ü � Æf� 4>´ � ° �@��h<c�q�t5ude5l���oHhd��~godq Â ¾<�
q�t5uHhdl�c�c P�¼QPD¼QP�¼�ë ~<prl�hwÃ%l�pr���Hl�e���pr�5eiod�noHhd�we5l�hde5qTä%~<odq�~�� È l�hH���½l�cÉ�Hei�^��p5�~
�Hlx�£~�c C+D ÿ 7 L 95» ygoHh<c�eip
¥ e5c�e5l���l��doHhd���HeipÐbdt5uHprl�c�c�eEP\L G s L G Õ fgeip*Ã�mdpÑ�ûeih ¼
ú ~�qÉ�ge5q�t5udl�eiu<cÐ~g¾Ìeip5yHÃºeihHh�q�c�~�c�cº�Heip%Ê�¾�>rei�<c�e 7 yDoHhd� 9 �Hl�eYÊ�¾�>rei�<c�e�Q�oHhd� N fgmnpr��l�e5�geih�Ù
ë ~P�Hl�e�ðºe5�<e5�%���oHpw�Hl�e5q�eih�ìè~������io�qs¢He5�5l�e5����l�q�ciy��i~ghHh¦q�l�ekhdl�t5ugcÄ~<hd�ge5Ã%~ghd�Hc�Ãºeipr�Heih�oHhd�#l�q�c�lxh
�Hl�e5q�eip�ì�mnp��êhdoHp0l�hîÃºeihdl��<eih����x~<hnoHhd�gq�q�l�c�oH~�c�l�mnhdeihîfgmdhÝÛÐodc��5eih ¼0ë l�e¿ðºe5�<e5�è�'oHó�fgeip�~������<ei�'e5l�hdeiprc
Ãºeipr�Heih�yHl�hd�Hei� §�mnhdq�c�~gh<c�eihî��oHprt5u�í�~<prl�~g¾d��eihÄeip*q�e5c��5cºÃºeipr�Heih ¼
ë l�ew��prq�e5c��ioHhd��~�����eip�§�mnhdq�c�~gh<c�eih�e5l�hdeip'ðºe5�ge5�0��oHprt5u	í�~gprl�~g¾d��eîeip�u��~���c�~g¾Heip�hdl�t5ugc'oHhn¾Ìe5�Hl�hd�gc��Hl�e
§�mnp�p*ei�gc�ude5l�ciy���~�o ¼MÄ�¼ ¾He5q�c�l��w�Uc�e¤§�mnhdq�c�~gh<c�eih ÿ>Ê�¾�>rei�<c�egy�bdtvuHprl�c�c�e » l�h#�HeipÄðÅe5�ge5��fgeip�¾d��e5l�¾Ìeih
�	�odq�q�eih�yH��~g�'l�c%e5l�h	ì�eiud��eipÉlx�Ò�0��~ghÄ~<o<�ûc�p*l�c�c ¼
ì�m<���<eihd�He5q ¥ ��mnt5�<q�Ãºmnpr���d�@��prmd¾d��ei�Òq�mg�����Hl�e5q�fgeipr�Heiodc���l�t5udeih�ø
Ï��Òbdc�~gprc��iodq�c�~ghd�î�He5qÐ��prmd¾d��ei�½q%�ge5��c�e Q�_�xgg«�¶ � gd³5 �rÇ oHhd�Äe5qºq�e5lª��~�q Î l�e5� 05Q� �xgg«�¶ � gn³÷ �rÇ �io�eip�p*e5l �
t5udeih ¼ �¢UY×��ãâ½ÕÐÖ�×¤q�t5ud�>�~��gc�hnoHh��>eiud�ûy���~îl��w�½eip Q� �xgg«�¶ � gn³÷ �rÇ �gl���c£y�oHhd��eip*�5eiod�gc��Hl�eYìDeiud��eipreipÑ�
�<�û�~<p�oHhd�



05Q� �xgg«B¶ � gn³÷_�*Ç8Ú�Æ_> t®m�tc��t¡s�u�u�ÛÝÜ��¡�Xp ¶�Q0 �¨gg«�¶ � gn³÷ �rÇsÇ
q�m�Ã%l�e��Hl�eY§�mnh<c�prm<����pre5�<e5�
Éw�!#d#a05Q� �ag<«B¶ � gn³5 �*Ç8Ú�Æ_> t®mït���t¡s�u�uqÛÏÜ7�9��p ¶ØQ� �xgg«�¶ � gn³÷_�*Ç�Ç
/Î?#d#�Êf�����<� �HeihÄ�0��~gh �\i[Ì/)i[kq�0¼
�0q�l�q�c�q�m��>mnprc�eiprq�l�t5u<c���l�t5u�yd��~góÉ�Heip�q�¢Ìe5�5lIù�q�tvude�bdtvuHprl�c�c Æ ��oHp*tvuUe5l�hdeºí�~gprl�~g¾d��e%eiprq�e5c��5côÃºeipr�HeihU�i~ghHh�y
��~T�HeipÐ���x~<hdeip%q�m<�x~<hd�ge��>eiud��q�tvud��~��<eihÄÃÉlxp*��y�Ã%l�e'�Hl�e�í0mnp�¾He5�Hl�hd�noHhd� 05Q�_�xgg«�¶ � gd³5 �rÇ ~���qÐí0mdp�¾He5�Hl�h<�
�noHhd�îe5l�hde5qY¾He5��l�ei¾dl��geih�bdt5uHprl�c�c�e5q�l��Ó�0��~gh	eih<c�uH~���c�eih�l�q�c ¼�ë l�ew§�mnhdq�c�~<hgc�e¬� gn³5 � �£~ghHh	Ã%l�e5�Heip�oH�
hdl�tvu<c��io	e5l�hdeip�í�~gprl�~g¾d��e¾'k�geihdeip�~���l�q�l�eiprc�Ãºeipr�Heih�y���~î��~<hHh Q�_�xgg«�¶ ' Ç �'l�c�¾Ìe5l�qs¢dl�e5��Ãºe5l�q�e Q� �xgg«B¶�7
Ç
oHhdlIù��5l�eiprc�Ãºeipr�Heih	�i~ghHh�y�Ãºmn¾Ìe5l 7 e5l�h ¥ ��mdt5�îq�e5l ¼ õÉl�eip�ÃY�oHpr�HeU�HeipÐ���x~<hdeip���~ghHh�l�p�prc��oH�'��l�t5u�e5l�hdeih
�0��~ghî�'l�c��Heip�í0mnp�¾Ìe5�Hlxhd�doHhd� Q� �ag<«B¶�7�Ç�Ú�Æ �ioHp£�odt5�gÃºe5l�q�eih ¼0ë l�e�í0mg����q�ci�~ghd�Hl��n��e5l�c%�He5qº�0��~ghdeiprqº�gl�hd�ge
fgeipr��mnp*eih ¼
Â odtvu¦�Hl�e Û�~g�'eih¦�Heip�bdtvuHprl�c�c�eÄl�h��Heih�ì�eiud��eipreip��g�>�~gp�oHhd�<eih �Ä�odq�q�eih¦�geihdeip�~���l�q�l�eiprc	Ã�eip*�Heih ¼#ë ~
�Hl�e���p��<�>�~gp�oHhd�geih�bdtvuHprl�c�c�eÄ��oHprt5u#��q�ei�gc�eÄoHhd� ¥ e5�Hl�hd�noHhd�geih�yÉq�m�Ã%l�e�ðºe5��~�c�l�mdhdeih#�5Ã%l�q�t5udeih��Heih
bdt5uHprl�c�c�eih�8HoH~���lIù��5l�eipreih�yÐ�D�mnhHhdeih��Hl�e�bdtvuHprl�c�c�e�lxh¦�Heih��'e5l�q�c�eih�ì%�~�����eih���oHprt5u¤í�~gprl�~g¾d��eih�eiprq�e5c��5c
Ãºeipr�Heih ¼�Â ¾Hu �~<hd�gl���fgmnh��Heip�bdl�c�oH~
c�l�mnh	�gl���c�hdoHp��Heip�bdc�~gprc�q�tvuHprl�c�c�~���q Â odq�hH~guH�'ewoHhd���'oHów��~ghHh
�ge5q�mdhd�HeiprcÐ¾HeiuH~<hd�He5��c�Ãºeipr�Heih ¼
Ï�� �>mg���geihd�HeihUÃ%l�pr�'�Hl�e%í0eiprq�l�mnhU�He5q�ïâeihdeip�~���l�q�l�eip�oHhd�gq�¢Hprm<�5e5q�q�e5qºfgmnh ¸ §�~g�'¾HuH~g�w¢H~�c�l �c4�g<xÀ yHzi{g{Cág~£}
fgmnp*�ge5q�c�e5����c ¼ Ï��ñï�e5�<eihdq�~�c��%�ioTj�l�hgc�mdhdq�í0eipÑ��~guHpreih�ÿ eip��<� �~gp�oHhd�gq�¾H~
q�l�eiprc�eÐbH¢Ìe5�5lx~
��l�q�l�eip�oHhd���Heip Î l�e5�I�
��mnhd�5ei¢dc�egyX¸ j�l�h<c�mnh�y�zi{g|<|£} » l�q�cº�Hl�e5q�e5q�e5l�hdq�tvuHp*l�c�c�l�� ¼ ��q%�YoHóâ���oHpº��~�q Î l�e5����mnhd�5ei¢dc�hdl�tvu<c%eiprq�cºe5l�hdeih
¥ e5Ãºe5l�qs¾H~goH�^eip*�5eiod�geih�yH��~'�Hl�e5q�eip�¾Heipre5l�c�q�©ªe5l����He5qÐbHodt5un¾H~<oH�'q%fgmnh&�¢UY×��ãâ½ÕÐÖ�×Pl�q�ciy�oH�ñ��~ghHh
��~gp�~<odq��'l�c�c�e5��qÐhdeiodeipºÊ�¢Ìeip�~�c�mnp*q�tvudei�T~£�@Ï�hdq�cs~ghd�5eihî�Hl�eÐq�t5u<Ã �~�t5udq�c�eihTí0mnp�¾He5�Hl�hd�noHhd�<eihî� �oHp0e5l�hîfB~£�
prl�~g¾d��l�q�l�eiprc�e5q Î l�e5����mnhd�5ei¢dc��io�¾Ìeipre5t5uHhdeih ¼

× iZn<Ø/# ÿ Ç fgmnhî��~go<�0� »
Þ � «v³�� ü ´8°<±n¯d°g±��i° ø äº��ei~gpiÿ
w » y�äº��ei~gp£ÿ-' » yHÊ�h�ÿ-'ªy Td»
· � �5¬94)� ø 0 Ê�h�ÿ-'ªy Tn» y�äº��ei~gpiÿ Td» y

0 äº��ei~gpiÿ
w » y�Ê�h�ÿ-'ªy�w »
¹%´ ° ü ¯d°g±��i° ø ÛÉmgc�bH~g�'enÿ
wHy5� gn³÷_��» y:Û%mgcsbH~g�'enÿ-'ªy�w »

Â ¾H¾dl�����oHhd� PD¼ {HøBÛÐ~<�'eih<��q�eihdq�l�c�l�fge'í0eiprq�l�mnh��He5qÐ��odcsÊ�h<�@Ê�¢Heip�~�c�mnprq

× iZn<Ø/# ÿ Ç fgmdhî�¨~go<�0� »
Þ � «5³O� ü ´ °g±n¯d°g±��i° ø äº��ei~gp£ÿ'w » y7äº��ei~gpiÿY' » y 0 Ï¸q�©�~g¾d��enÿ'w »
· � �5¬94)� ø 0 Ê�h�ÿ-'ªy Td» y7äº��ei~gpiÿ Td» y

0 äº��ei~gp£ÿ'w » y�Ê�h�ÿY'�y�w »
¹%´ ° ü ¯d°g±��i° ø ÛÉmgc�bH~g�½enÿ-'�y�w »

Â ¾H¾dl�����oHhd� PD¼ z_PHøBÛ�~g�'eih<��l�hdq�eihdq�l�c�l�fge'í0eiprq�l�mnh��He5q¿��odc�Ê�h<�@Ê�¢Heip�~�c�mnprq
¸ §�~g�'¾HuH~g�T¢H~�c�l �c4¡gg�À y�z£{g{Kág~£}�oHhgc�eiprc�e5l���cÐ�Hl�e ë md���~ghdeih<c�ude5mnprl�eih�l�h��5Ã�e5l�§�~�c�e5�gmnprl�eih�ø

& ÛÐ~g�½eih<��q�eihdq�l�c�l�fgeYoHhd�
& ÛÐ~g�½eih<��lxhdq�eihdq�l�c�l�fgew©%ude5mnprl�eih ¼



ß5g Æ �i°\ÁÑ²��£°H²5´34>´ ýc� ©%ude5mdprl�eih eihgc�uH~
��c�eih`Ê�¢Ìeip�~�c�mnp*eih�y��Hl�e�~go<�¨Ê�¾�>@ei�<c�e��'l�c Û�~g�'eih �iod�dpre5lI�ûeih�y
� ¼ u ¼ ¾Heipre5l�c�q'l�h¤�Heih¤Ê�¢Heip�~�c�mnprq�t5udei�w~�c�~îÃºeipr�Heih¤~godq��<e5�5e5l�t5uHhde5c�eÄÊ�¾�>rei�<c�e�f<eiprÃºeihd�He5c ¼@ß®g Æ �£°\Á
´ °H²=�i°H²5´#4>´8ý�� ©Éude5mnprl�eih�fgeip*Ã�eihd�Heih	��p5�~
�Hlx�£~�c�egy�oH�Òe5l�hÄÊ�¾�>rei�<c%�ioÀ8 oH~
��lIù��5l�eipreih ¼
Û�~g�'eih<��l�hdq�eihdq�l�c�l�fgew©%ude5mnp*l�eihîeip*��e5l�t5ugc�eip�h��Hl�e�í�~<prl�~g¾d��l�q�l�eip�oHhd��fgmnh�ðºe5�ge5��h�eip�udei¾d��l�t5u ¼ Ï�h�q�mg��tvudeipÑ�
~gprcÉ�Hesùèhdl�eip*c�eih�©%ude5mnprl�eihÄ�£~ghHh�e5l�h�Ê�¢Heip�~�c�mnpM>re5�Heipr�5e5l�c�e5l�hÄÊ�¾�>rei�<cÐ��oHprt5u��He5q�q�eihÄ��l��<eihdq�tvuH~B�ûc�eih8HoH~���l ù��5l�eipreih ¼ºÂ ��q ¥ e5l�q�¢dl�e5�ª���oHp��Hl�e�¾He5l��Heih ë esùèhdl�c�l�mnhdq����mg�g��l�tvuH��e5l�c�eih��Hl�eihde��Heip ûº¯{4 Ò ° �@Ê�¢Heip�~�c�mnp
l�h��Heih Â ¾H¾dl�����oHhd�<eih P�¼ {îoHhd� P�¼ z_P ¼�ë l�eYeip*q�c�e Â ¾H¾dl�����oHhd���5e5l��gcA� gn³÷ � ~���q�q�¢Ìe5�5l�e5����eÄ§�mnhdq�cs~ghgc�egy
Ã��~guHp*eihd���Hl�eU�5Ãºe5l�c�e ë esùèhdl�c�l�mnh���~
qÐÊ�¾�>rei�gcx'¤�oH¾Heipº�Hl�eUí0mnp�¾He5�Hl�hd�noHhd� 0:à�² � gn³÷ �n¶ ' Ç 8HoH~���lIù��5l�eip*c ¼
ë l�e5q�e ë esùèhdl�c�l�mnhdeih¤�5e5l��geih�~<odtvu�yª��~gó�q�l�t5u�e5l�hde�q�eihdq�l�c�l�fge ë md���~ghdeihd¾He5q�t5uHpre5l�¾HoHhd����e5l�t5ugc'l�h�e5l�hde
�~98Hodl�fB~���eih<c�e�lxhdq�eihdq�l�c�l�fge�©%ude5mnprl�eÄcsp�~gh<�>mnp��'l�eipreih¤� �~gó�c£y�l�hd�Hei�Í�Hl�e�í0mnp�¾He5�Hl�hd�noHhd�geih��HeipîÊ�¢Heip�~£�
c�mnp*eih���oHprt5u��ge5e5l��nhde5c�e�e5l�hdq�c�e5����l��<e ��p5�~��Hl��i~�c�egyº�Hl�eP�Hl�e�eih<c�q�¢Hpre5t5udeihd�He��0l��geihdq�t5uH~£�>cÄ¾He5�5e5l�t5uHhdeih
q�mg����eih�yHeiprÃºe5l�c�eiprc�Ãºeipr�Heih ¼�ë ~��Hl�e5q�e�e5lxh<��~�t5ude�©ôp�~ghdqr�>mnp��w~�c�l�mdhdq����mg�g��l�t5uH��e5l�c��ge5�gei¾Ìeihwl�q�cºoHhd�£y5z�ø
��{q|G}¤hH~g�'eih<��l�hdq�eihdq�l�c�l�fge ë md���~ghdeihd¾He5q�t5uHpre5l�¾HoHhd�geih�fgeip*Ã�eihd�He5c£y�Ã%l�pr�	l��ñ�>mg���geihd�Heih�hdoHpÐ~<o<�R�Hl�e
�Hl�e5q�¾He5�d�od�<��l�t5udeih ¥ e5q�mdhd�Heip�ude5l�c�eih	�Heip%ï�eihdeip�~
��l�q�l�eip�oHhd��e5l�hd�ge5�d~ghd�geih ¼
ë eip'í0mnp*c�e5l��ÐhH~g�'eih<��l�hdq�eihdq�l�c�l�fgeip	©%ude5mnprl�eih¦��l�e5�gc���~<prl�h�y���~gó >re5�He5qwq�¢He5�5lIù�q�t5udeËÊ�¾�>rei�<cwl�h�e5l�hdeip
¾Heip*e5tvuHhde5c�eih�ìDeiud��eip*eip��g�>�~gp�oHhd��fgmg����q�ci�~<hd�Hl�����oHp*tvu¦�Hl�e���l��<eihdq�tvuH~B�ûc�eih��He5q�Ê�¾�>rei�gc�e5qÀ8HoH~���l ù��5l�eiprc
Ã%l�pr� ¼0ë ~
��oHprtvu��£~ghHh�l�h��HeipÐïâeihdeip�~���l�q�l�eip�oHhd�gq�¢HuH~�q�eT>re5�He5q�Ê�¾�>@ei�<c%f�~gprl�~g¾d��l�q�l�eiprc�Ãºeipr�Heih ¼
ú l�pr��l�hîmn¾dl��gei� ¥ e5l�q�¢dl�e5��¢Hprmn¾d��ei�Ó�'l�cº�Hei� Î l�e5� 05Q� �xgg«B¶ � gn³÷_�*Ç8Ú�Æ �HeipÉhH~g�'eih<��l�hdq�eihdq�l�c�l�fge'Ê�¢Hes�
p�~�c�mnp�~godq Â ¾H¾dl�����oHhd� P�¼ zOP�fgeiprÃºeihd�He5ciy���~ghHh¤��mn�T��cU�Heip'�0��~ghdeip'�ioH��bdt5ud�xoHóÌy���~gó��HeipUì�eiud��eip
~go<�>�np�oHhd�	�Heipº�>eiud��eihd�Heih��0q�cs~g¾d��l�qsuH�'eihgc*��j �m<�g��l�t5uH��e5l�c����oHp 0:à�² � gn³÷_�d¶ � gd³5 �rÇ ~<o<�ûc�p*l�c�c ¼�ë l�eUì�eiud��eipÑ�
eip��<�>�~gp�oHhd��udl�eipÑ���oHp%��~godc�e5ciø

0:à�² � gn³÷_�d¶ � gd³5 �rÇÏÚuûº¯{4 � °ô¶ ' c�T�c � gd³5 �*Çx> t=m�tc��t9s7u�u�ÛÝÜ7�9��p ¶
à�² � gd³5 �n¶ � gd³5 �*Ç�Ç
¥ e5l%�Heipwðºe5�dpre5q�q�l�mnh �oH¾Ìeipw�Hl�eÄ��h<c�q�t5ude5l���oHhd��yº�Hl�eÄ�Heih ûº¯{4 � ° �@Ê�¢Heip�~�c�mnp'�ioH�Í�0��~gh�udl�hd�io<���od�<c�egy
eih<c�q�c�eiu<cº��~gp�~godq%�iodqs~g�w�'eih	�'l�c%�Heip Î l�e5��¾He5q�t5uHpre5l�¾Ho�hd���ûm<���<eihd�He�ì�eiud��eipreip��g�>�~gp�oHhd�Dø

05Q� �ag<«B¶ � gn³5 �*Ç8Ú�Æ_> t®mït���t¡s�u{uOÛÏÜ7�9��p ¶�à�² � gn³÷ �d¶ � gn³5 �ÑÇsÇ
Â hî�Hl�e5q�eip�bdc�e5����e'�i~ghHh	hnoHh��ges��~guHpr��mgq!>re5�HeY§�mnhdq�c�~gh<c�eÐ��oHp*tvu�í�~gprl�~g¾d��eih	eiprq�e5c��5cºÃºeipr�Heih ¼

05Q� �ag<«B¶ ' Ç�Ú�Æ_> t=m�t��Xt9s7u�uqÛÏÜ7�9��p ¶�à�² � gn³÷ �d¶ ' Ç�Ç
ë l�e5q�eY��p��<�û�~<p�oHhd�wl�q�cÐ��mdp�prei�<ciyd��~w��e5l�hÄÊ�¾�>rei�<c%fgmn�^©��H¢ ¹% � Ï5¬ �'l�c Ç oHhdlIù��5l�eiprc�Ãºeipr�Heih��£~ghHh ¼
ë l�e¿¾dl�q�udeip*l��<eih �Ä ¾Heipr��e5�noHhd�geihî�d~���c�eih�hdoHpºÊ�¾�>rei�gc�hH~<�'eih ¼ ìÐ�oHp�bdt5uHprl�c�c�e�eip���eihHh<c%�w~gh'q�m��ûmdprciyg��~<ó
Ê�¢Heip�~�c�mnpreihUfgm<����q�c£�~ghd�Hl�����oHprt5uUlxuHp*e�í0mdp�¾He5�Hl�hd�noHhd�geih 8HoH~���l ù��5l�eiprcºÃºeipr�Heih ¼�ë l�eºe5lxhd�5l��ge��0��~ghdoHhd�gqr�
eih<c�q�t5ude5l���oHhd�Dyô�Hl�eîe5l�hdeihËbdt5uHprl�c�c�¾He5l��hÛ�~g�'eih�hdeihHh<ciy�l�q�cU�Hl�e�bdc�ei¢ Â �H�Hl�c�l�mdh<�@��h<c�q�t5ude5l���oDhd��y0�Hl�e
e5l�hdeih�hdeiodeih�bdt5uHprl�c�c'l�h¤�HeihË���x~<h¤e5lxh<���od�gc ¼ ÏÑh Â ¾H¾dl�����oHhd� P�¼QP Ã�oHpr�He���~�q�e5l�hdq�c�e5����l��ge���p÷�~��Hl��i~�c
25GE@B6�7 I 6 ÿ » e5l�hd�ges���od�gciy�oH�^~godt5uî�Hl�e5q�ew��h<c�q�t5ude5l���oHhd�¨hH~g�½eih<��lxhdq�eihdq�l�c�l�f��io��T~�tvudeih ¼
ú eihHh��Hl�e�Ê�p*��hnoHhd�1P � G � �oH¾Heipâe5l�hdeih��0q�cs~g¾d��l�qsuH�'eihgc*�@Ê�¢Heip�~�c�mnp5y��Heip�e5l�hdeih¤bdtvuHp*l�c�c G � l�h��Heih�0��~gh�e5l�h<���od�gciy�pre5�npre5�Hl�eiprc�ÃÉlxp*��yÐeip�u��~���cÄ�w~gh���~�q���pr�gei¾Hhdl�q 25G
@e687 I 6 ÿ'P »÷¼`ë l�e5q�e5q�ÃÉlxp*�`©�e5l����Heip
eihd�H���od��c�l��geih'ìDeiud��eipreip��<�û�~<p�oHhd��yg��~���e5l�hde%�0��~ghdoHhd�gq�eih<c�q�t5ude5l���oHhd��e5l�hdeihw��q�ei�<cô¾He5�d�od�<��l�t5uw�He5q0bdc�~gp*cr�
bdt5uHprl�c�c�e5q�uH~�c ¼ºë oHprt5u���~�q���p÷�~��Hl��i~�c 2�G
@B6�7 I 6 ÿ » Ã%l�pr���Hl�ew¾He5q�mnhd�Heip*e½ðÅmg����e'�He5q�bdc�~<prcr�@bdt5uHprl�c�c�e5q�lxh
�Heipîeihd�H���od��c�l��geih ��p��<�>�~gp�oHhd��udeip�~<odq��ge5q�c�e5����c ¼ õ%l�eip��½l�c	Ã%l�pr�#�n~gp�~<hgc�l�eiprc£y%��~gó¤¾He5l�fgm<����q�c£�~ghd�Hl��geip
í�~gprl�~g¾d��l�q�l�eip�oHhd�î�Heip�bdt5uHprl�c�c�hH~g�½eih�~godt5uT�Hl�e�¾He5q�mnhd�Heipre�ðºmg����e��He5q�bdcs~gprcr�@bdt5uHprl�c�c�e5qº¾Heip£�odt5�gq�l�t5u<c�l��gc
Ã%l�pr� ¼



ü�åØá þUßE� » çèå�æ_ºiæÅà�Ýßâäîæ0Ú�ã�� » Ú�æ�årçªß'àYáÐã?º£æ » Ü�æ0Ú

Ï�h Â ¾dq�t5uHhdl�c�c P�¼ �îÃÐoHp*�HeihËbHodt5ugc�l�es�>eih��oH¾Heip*q�tvuHp*e5l�csoHhd�geih�¾Ìeipre5l�c�qY�doHpr��~ghd�ge5q�¢Hprmdt5udeih ¼wÂ h��Hl�e5q�eip
bdc�e5����e�q�mg����e5l�hde�j �m<�g��l�t5uH��e5l�c%fgmdpr�ge5q�c�e5����cºÃºeipr�Heih�yd�Hl�e�l�hîe5l�hdei�ñq�mg��t5udeihîìè~�����eip��<�û�~<prciygÃ%~gp�oH� �Hl�e5q�e�Ä ¾Heiprq�t5uHpre5l�c�oHhd�'e5l�hdeihîì�eiud��eip���~gprq�c�e5����c ¼ Ï��êðÉ~guH�'eihT�Heip�udl�eip�fgmnp*��l�e5�geihd�Heih Â p�¾Ìe5l�cºÃÐoHp*�He%�Hl�e5q�e5q
í0eipÑ��~guHpreih >re5�Hmnt5uÄhdl�t5ugc�prei~���l�q�l�eiprc ¼
ë eip�ïUp�oHhd�P���oHpâ�Hl�e �Ä ¾Heiprq�t5uHpre5l�c�oHhd���HeipUbHodtvu<c�l�es�>e���l�e5�gc'm��>c���~<prl�h�yô��~<ó��Heip'�0��~ghdeipU��mn�i~
��q�l�hHh<�
fgmg����eÄ��h<c�q�t5ude5l���oHhd�geih¤c�prlrq�ciy��Hl�e5q�e�~<¾Heip5y0�<��md¾H~����ge5q�eiudeih�y���e5l�hdeih ¥ e5l�c�p�~����ioHp Â hHh��~gudeip�oHhd��~gh
�Heih Î l�e5���iodq�cs~ghd�#�io���e5l�q�c�eih#fgeip����mg�geih ¼ j�~ghdt5uH�w~������mnhHhdeih¦Ã%l�p�>re5�Hmdtvu�~go<��q�c�preihd�<eipreÄ§�mnhdq�lI�
q�c�eihd�i¢Hp£�o<�¸oHhd�geih��ioHpi�odt5�g�np*e5l �>eih�yD�Hl�e'~go<�0�Heip ë mn���~ghdeihgcsude5mnprl�e�oHhd�Ä�Heipºj�e5c�~
c�ude5mnprl�e��He5q��0��~ghdeiprq
¾H~�q�l�eipreih ¼�ë ~g�'l�c�l�q�cºe5q%� �mg�g��l�t5u�y ¾Ìe5l��ge5�gei¾HeihdeipÉbHodtvu<c�l�es�ûe�ì�eiud��eipºl��ñ�0��~ghî~go<�>�iod�He5tv�
eih�yn�Hl�e��Hei�
§�mnhdq�l�q�c�eihd�5c�e5q�c�eipÉ�He5qÐ�0��~ghdeip*qÐ�ioî�Hl�e5q�ei� Î e5l�c�¢HoHhH�<c�hdmnt5uîfgeip�¾Ìmnpr�geihîq�l�hd� ¼
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On(b,c)

Clear(b)

S : PutOn(b,T,c)1

Â ¾H¾dl�����oHhd� P�¼ zgzgø ¥ e5l�q�¢dl�e5�ª���oHpºe5l�h ë mn���~ghdeihH~ Ç l�md�^oHhd��e5l�h Â¢Ç l�mn�ò�Heipºj�e5c�~�csude5mnprl�e�fgmnhH��U'×0�

�0l�h ¥ e5l�q�¢dl�e5�Ðq�mg�����Hl�e5qwl�����odq�c�prl�eipreih ¼ bde5l%��~
�io���~�q Â¢Ç l�mn� �Heip ¥ ��mdtv�<q�Ãºmnpr�����ge5�gei¾Ìeih�y���~<ó��
e5lxh
¥ ��mnt5���iod�g��e5l�t5u	�¸p*e5lôq�e5l�h��i~<hHh�y�Ã��~guHpreihd�	e5lxhP~ghd�Heipreip ¥ ��mdtv��mn¾HeihH~<o<����l�e5�gc ¼�ë e5q�Ãºe5l�c�eipreih�q�e5lô�Hl�e
j�e5c�~�c�ude5mdprl�ewfgmnh´��U'×0�ê�'l�c'�Heip Â odq�qs~��geî�ge5�gei¾Heih�y���~gó	e5lxh�ä%~godqs~�� È l�hH� Gãâ� ] 6 y0q�md¾H~����Ëeip
e5c�~g¾d��l�eiprc�ÃÐoHp*�HegyH�Hl�e ¥ e5�Hl�hd�noHhd� O �5Ã%l�q�t5udeih	�HeihÄbdt5uHprl�c�c�eih G oHhd� 6 l�h�>re5�Hei� ìè~
���ªq�tvuª�odc��5c ¼ Ï��
�0��~ghâ�Heip Â ¾H¾dl�����oHhd� P�¼ zgz0�i~<hHh��He5qsuH~���¾���e5l�hde È �mgq�oHhd�É�ges�¸oHhd�HeihUÃºeipr�Heih ¼ªë ~gp�~go<��~go<��¾H~godeihd��Ã%l�pr�
e5l�hde�j�eihd�geTfgmnh ° � 4>þ!�£° ü ´I±{�£°(Ã7�i«�²v´�²=4)�i°�4)�£°	¹ � ü ´ °g±d¯n°<±{�i° ÿ D , � Q<H D?N:2-6�2 H D?Gi» ���oHp�e5l�hdeihËbdt5uHprl�c�c
G D�l�� ���x~<hI+^�Hesùèhdl�eiprcÄÿ fd�g� ¼ ¸ §�~g�'¾HuH~g�w¢H~�c�l ��4�gg�À y�zi{g{Ká<~£} »5¼�ë l�e5q�ewj�eihd�geweih<c�u��~���c�~�����eî��oHprtvuä%~godqs~�� È l�hH�gq��ge5q�tvu �odc��5c�eih���p �~��Hl��£~�c�egyH�Hl�e�f<mnh G D ¾He5��p*mnugc�Ãºeipr�Heih�ø

D , � Q<H D?N:2-6�2 H D?G ÿ G D »�Sä¥ Q §JG sæå� ] G Õ >(G s5� G D >AG D � G Õ ¨

j�l�c��Heih °JÃ`Á�Ï � ° ü ´#4>´ � °Ì² e5l�hde5q�bdtvuHp*l�c�c�e5q�Ã%l�q�q�eih�Ã%l�p5y���~gó�e5l�h�¢H~gprc�l�e5����eipY����~gh�y0�Heip��Hl�e5q�e ¥ e5�Hl�h<�
�noHhd�geih�eihgcsu��~���ciyèhdl�t5ugc�f<eiprfgmg����q�ci�~ghd�Hl��gc�Ãºeipr�HeihÄ�£~ghHh�yDq�mg��~ghd�geU�Hl�e'í0eipre5l�hdl��noHhd�gqs�'eihd�ge�~godq%í0mnpÑ�
¾He5�Hl�hd�noHhd�<eih#fgmnh G D yB,!I = Q<H DZN:2-6�2 H D?G ÿ G D » y�oHhd� D , � Q<H D?N:2-682 H DZG ÿ G D » l�hH��mdhdq�l�q�c�eih<c�l�q�cîl�h ¥ e5�iod�
~go<�Ð�Hl�e ë mn���~ghdeihH~ Ç l�mn�'e ¼ Õ ë eip���mn�£~���eÄ§�mnhdq�l�q�c�eihd�5c�e5q�cweip���eihHh<c��Hl�e5q�eÄÏÑhH��mgq�l�q�c�eihd�Ähdl�t5u<c ¼Äë l�e5q
Ã%l�e5�Heip�oH� �i~ghHhP�io�oHhdeihd�H��l�tvudeih�bdt5ud��e5l �>eihP� �oHuHpreih ¼�Ö Ï�� ¥ e5l�q�¢dl�e5��¢d��~gh��Heip Â ¾H¾dl�����oHhd� P�¼ zgz'f<eipÑ�
q�odt5ugcH��U'×0� ���m<�g��l�t5udeiprÃºe5l�q�eA) ;-=
7 IHÿ 95» ~g�ÍbdtvuHprl�c�c G s �io¤e5c�~g¾d��l�eipreih�yÉlxhd�Hei�Íe5qwe5l�hdeih�bdt5uHprl�c�c
G Ö ø O * 65C+D ÿ-'/L 9 LXw » e5l�h<���od�<c�oHhd����~<hHhÄf<eiprq�odt5ugciy C+D ÿ-'[L 95» �io	eipÑ���od����eih�y.l�hd�Hei� e5q 7 fgmnh 9 Ã%l�e5�Heip
udeip�oHh<c�eip�hdl��w�Uc ¼ �Ä ¾Heip*q�tvuHp*e5l�c�e5cÒ��U'×�����~g¾Ìe5l��Hl�ewbHodtvu<c�l�es�ûegyD��~ghHh�¾Ìeihnodc��5c���U'×0��â'Õ�Ö�×�e5l�hdeih
§�mnhdq�l�q�c�eihd�5c�e5q�ciy��Heip�~go<���Heih'hdmgcrÃºeihd�Hl��<eihY¢Ìeiprq�l�q�c�eih<c�eih ¥ e5�Hl�hd�noHhd�geihw¾Ìeip�oHugc£yBoH� �Heihâlx�T¢d��l��5l�c�eih
ì�eiud��eipÉ�io�eih<c��He5t5��eih�oHhd�Ä�io�eip��g�>�~gp*eih ¼
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ë l�e ë mn� �~ghdeihH~ Ç l�mn�'ew� �odq�q�eihÄl�h	l�uHpreip�ðÅei¢Hp �~�q�eih<c�~�c�l�mnh	e5l�hd�ge5q�t5uHp �~ghH�<c�Ãºeipr�Heih�y�oH� �Heih�§�mnhdq�lI�
q�c�eihd�5c�e5q�c¿~<hgÃºeihd��¾H~gp��io�uH~���c�eih�ø�öge5�He5q ë mn���~ghdeihH~ Ç l�mn�Òl�q�c���~g¾He5l0e5l�hde�§�mnh�>�oHhH�<c�l�mnh�fgmnh È l�c�es�
p�~���eih��'l�cºe5l�hdeipºj�eihd�ge�fgmnh ¥ l�hd��oHhd�gq*�:äºmnhdq�c�p�~�l�hgc�q ¼�¥ e5l�qs¢dl�e5��uH~£�>c�q�e5l�eihî�>mg���geihd�He ÂxÇ l�mn�'eÉ���oHp��Hl�e
¥ ��mnt5�gq�Ã�mdpr�����<eihH~ghHhgc ¼ õ%l�eip�¾Ìe5l0�>mnp��'od��l�eiprcÐ��~
q�eiprq�c�e Â¢Ç l�mn� �Hl�ewmn¾Ìeih	eiprÃ �~guHh<c�eY©�~�c�qs~�tvudegy���~<ó
��e5l�h ¥ ��mdtv�	~go<� T ��l�e5�geih���~<pÑ�*yÌÃ�eihHh T �<��e5l�t5ud�5e5l�c�l��Ä��pre5l�q�e5lxh	q�m<���>y��'l�cÐ�Heip Â odq�hH~guH�'egyD��~gó T �Heip
©ºl�q�t5u�l�q�c ¼

C+D ÿ-'/L Td»Z> ) ;-=
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�0l�h ¢H~<prc�l�e5����eip����x~<h#l�q�cÄq�md�'l�c�lxhH�
mnhdq�l�q�c�eih<ciy�q�mn¾H~���� eip�e5l�hdeih`bdt5uHprl�c�c G eihgc�u��~
��c£y%���oHpî�Heih#e5l�h
ë mn���~<hdeihH~ Ç l�mn� �'l�c�e5lxhdeip�©ªe5l����'eihd�gewfgmdh D , � Q<H DZN:2-6�2 H D?G ÿ G£»Gª ,`I = Q<H D?N 2Y682 H D?G ÿ Gi» oHhdlIù��5l�eip�¾H~gp
l�q�c ¼ j�l�c%�Hl�e5q�eip�©%ude5mnprl�eUeipr�gl�¾dc%q�l�t5uÄ~���q�lxhdl�c�l�~���ew��p��g� �~gp�oHhd�T� �oHpº��~�q%mn¾dl��ge ¥ e5l�q�¢dl�e5�>ø
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ë l�e5q�eY��p��<�û�~<p�oHhd�¨�£~ghHhÄhdoHh�ÃÉl�eU�Hl�eYl�h Â ¾dq�t5uHhdl�c�c P�¼ �'fgmdpr�ge5q�c�e5����c�eihîl�hdl�c�l�~���eih�ìDeiud��eipreip��<�û�~<p�oHhd�geih
�ioHp%ðºe5�<e5��eip*�5eiod�noHhd���oH¾HeipÉ�Hl�eY�0��~ghdoHhd�gq�eih<c�q�t5ude5l���oHhd�geih�pre5�dpre5�Hl�eiprc%Ãºeipr�Heih ¼
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