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Ý l%ç°¢p��è<o%é+êmo%ëst�ì�v�oKt�l�vÄé+o%v��
é+¢��
��l\t�ëmë+l%�/ò+npðRt�£%np�+uÄv�npu�v&�¬è�t�¢pé+v�o\t��s�>����l#o%��¢�è°np�+u^o%ë�t�l%o�v
¢pn��mv2t�l\o�ç°o%£%v&ðKo]����v���ést�£%np���+o/q à k+v���£%k+vñðRt�£%l%n�ò np����émv�o%£�n���� npo\l�v2t�¢�t��s�®o�ç¬ðñðKv�£�l%n"ì
£%k+v]î�t���ì�ï���o\t�¢�u���l�n�£�k+ð`ë+l���è°nÉ��v�o§t��<v��Rì�npv��°£�ðñv�£%km���M�
��l�ë+l��+�°ésì�np�+u^t��^��l�£%k+���+��l�ðRt�¢
o%v���é+v&�sì�v6���+è�v2ì�£%��l%o��6k+n"ì�k#ë+l%��è°n"�°v�oft6êst�o%npo��
��l�t��Yt�ë+ë+l���ë+l�nÉt�£%v Ý l%ç°¢p��è#o%é+ê+o�ëst�ì�v��! °í#"�$&%%q
� ��£�k £�k+v ì����2ó�é+u°t�£�vRu�l4t��°npv��°£Tt�¢�u���l�n�£�k+ð('1j*),+Yt��s��£%k+v^ðñn��mn�ð]é+ðbl%v�o�nÉ��ést�¢#t�¢pu��.-

l%np£%kmð/'10 ä +Zt�l%v^t/è�t�np¢"t�ê+¢pv\£��<o%��¢pè�vÄ£%kmvRt�ëmë+l%��ë+l%n"t�£�vÄ¢pn��mv2t�l\o�ç°o%£%v&ð/2436587�í�o�v�vÄ����l
v�òst�ðñë+¢pv9�!$°í:"&;%%q ² ����v&è�v�lYj*) n�o#���+¢pç<u�ést�l4t��¬£�v�v2�¡£��Rv�ò�npo�£Ìt��s�>êsvÄo�£4t�êm¢�v<�6k+v��=2 npo
ës��o%np£%npè�vR�°v�>��+np£%v�q@?6k+v^ë+l%��ësv�l�£%npv�oñ����£%kmv j*) t��s�60 ä t�ëmë+l%�/ò+npðRt�£%np���+o/í�£%k+v�nplÄv�l�l%��l
ês��é+�s�°o/í�l�v�o%n"�°é�t�¢poTt��s�¡np£%v�l�t�£�n����®ës��¢pç¬�m��ðKn"t�¢�o/íst�l%vKémo%ést�¢�¢pç ��v�l%npè�v/� t�o]ì����+o�v���é+v��sì�v�o
���@£%kmvYt�¢pu���l%np£%kmðKo@£�k+v�ðKo�v�¢pè�v�o/q à k�t�£*�OvY�°�Knp�^£%kmn�o6ë�t�ë�v�l2ím�
��l�ì�¢"t�l%np£1ç^t��s�ñv�ðñë+kst�o�npo2í
npo6£%�K�°npo4ì�é+o%oB£%k+vYj*) t��s�A0 ä t�ë+ë+l��/ò�npð^t�£%np���+o¸�
l%��ðát Ý l%ç°¢p��èÄo%émê+o%ëst�ì�vAB�C#DFEHG�IJDLK.MONPRQTS�Q&PRQ M�U Q DVGWEOG�BXDYE Q�Z�Q K\[][ P G^�C�_`KD1CYG�M Z K PRQ DVGba Q U�G�_c[�IJD Q�d q�?6k+npo#¢pv2t���o\é+o\£��Ro���ðñv
np�+o%npu�k°£�oÅ£�kst�£Ot�ë+ë�v2t�l�£%�#êsvB�+v	�ãt�o��Ov�¢p¢st�o�o%npðKë+¢pv@v�ò�ëm¢Ét��st�£�np���+of����³°�+���6�]ë+k+v��+��ðKv���t+q
à v6npu��+��l%v6£%kmv§ì���ðKë+¢pn"ì�t�£�np���+o¸ë+l%�+�°ésì�v2�ñê¬ç]l%��é+�s�°np�+uZv�l%l���l%oe��
��l�£%k+vBv�f�v/ì�£6����£�k+v�o%vB���
£%k+v\î¸t��sì�ï&��o�ëml%�+ì�v�o�o§o�v�v#�
��l�v�òmt�ðKë+¢pv<� g°í#" � í:"h°í#"�$&%%qi £¸n�o�³°�+���6�¸í2t�£�¢pv2t�o%£¸£%�6v�ò+ë�v�l%£�o2í�£�kst�£�£�k+v@o%�#ì�t�¢p¢pv2�kj*C#DYlnmoK.pqI Q�Z �
��lr2 �
l%��ð½£�k+v Ý l%ç°¢p��è
o%é+êmo%ëst�ì�v#u���è�v&l%�K£�k+v\t�ì�ì�é+l4t�ì�çK���Åj*)s�#"�g&%%q à v�np¢p¢�émo%£%l�t�£�v6k+v�l%vZk+��� ¢��+ì�t�¢së�v2t�³¬o6np�ñ£%k+v
v�l%l���l\�m��l%ð ����£%kmvKj*)`t�ë+ëml%�/ò+npðRt�£�np���K�+ì�ì�é+l4�6k+v�� t ä np£%ï]è�t�¢pé+v\¢"t����°o§ì�¢p��o%vÄ£%�ñï�v�l��
���^np£%oc�¥t/çñ£%�Rt��^v�npu�v��°è�t�¢pé+v�qO?6k+vYì���l%l�v�o%ë������°np�+ut��é�t��°£%np£%npv�oO����lu0 ä ��v�l�v\o%£�és�°npv2�>np�� ;+í:"v&%%q æ np�sì�v§£�k+v�ç^t�l%v ä n�£�ï�è�t�¢�émv�o2í�ê+é+£�t�o%o%�+ì�n"t�£%v2�W�6np£%kW2,w�x�íJ��v\ì�t�¢�¢�£%kmv�ðyEOK P _`G�MzCYU
ä np£%ïÄè�t�¢pé+v�o]l4t�£�k+v�lÄ£�kst���é+o%v^��è�v&l{�O��l%³�v2� t���ó�v2ì�£%npè�v�o]o%é�ì%kãt�oYë+o�v�és�°�®��l\u�v&�+v�l4t�¢pn�ï&v2�
t�o#é+o�v2�¡np�6� ;+í:"v°í#"]"|%%í�t��s�}�!h&%�np��~+l�v��sì�k�qr?6kmvÄo%ðRt�¢p¢�v&o%£6ë���o%np£�n�è�vYk�t�l%ðñ���+n"ì ä np£�ïYè�t�¢�émv
t�ë+ëml%�¬t�ì�k+v�oO£%k+v#o%ð^t�¢p¢pv�o%£fë���o�n�£�npè�v�v&n�u�v��°è�t�¢pé+v6����2 ðK���m��£%���+n"ì�t�¢p¢pç S&P G�_sKJaRG.m Q t��s�M£%k+v
¢"t�l%u�v�o%£6�mv�u¬t�£%npè�v#kst�l%ðK���+n"ì ä np£%ï#è�t�¢�émvÌt�ë+ë+l��¬t�ì�k+v&o6£%k+v\¢"t�l%u�v&o%£6�+v�u°t�£�n�è�v#v�npu�v��°è�t�¢pé+v#���2WðK���+��£����+n"ì�t�¢�¢pç S&P G�_8a Q p:G.B®t�o6£%kmvY�°npðKv��mo%np���Änp�sì�l�v2t�o�v�o2q à v\�°npo4ì���è�v�l�v2�^£%k�t�£2íz�6k+v��
t�ë+ëml%��ëml%n"t�£�vKo%kmn���£%oÄt�l%v^é+o�v2��íf£�k+v�o%v>kst�l�ðK���mnÉì ä np£%ïÄè�t�¢pé+v&oYç°npv�¢"�®£�k+v�� ��ë+£%npð^t�¢1�+v�l�l%��l
ês��é+�s�°oñ����2<� oKv�npu�v&�¬è�t�¢pé+v�oÄ£%k�t�£RîÊv�k+ð^t��+�ã�°v�l�npè�v2� np�ã£�k+v6"�]$]v�oRt��s��"��]gJv�o�� �°í!�&%%q?6k+v�l�v t�l�vRo�v�è�v&l4t�¢#�°n�f�v&l%v��°£`�6t/ç¬oÄ£�� ì�kst�l4t�ì�£%v�l�npï�v<£%kmv<kst�l�ðK���+n"ì ä np£%ïñè�t�¢pé+v�o]v�np£%k+v&l
è°nÉtñtñë+o%v�é��°��-%î�t��sì�ï���oYt�¢pu���l%np£%kmð é+o%np�+u<t��¡np�s�°v�>��+np£%v]ë+l%�+�°ésì�£9�!�����%��s���124�¡��l\t�o\t
êst����°v2�ñu�v��mv�l4t�¢�npï�v/�Kv&n�u�v��°è�t�¢pé+vBë+l%��ê+¢pv�ð q° 6v�è�v�l%£�k+v�¢pv�o�o2í�é+o%np�+u Ý t�kst���� o6l%v�����l%ðÄém¢Ét�£%np���
���\î�v�k+ð^t��+��� oZn��°£�v�l%è�t�¢�o/í�o�v�v6�#"�$&%%í¸���+v<ì�t��ãì���ðñë+é+£%vñ£%k+v&ð;�
l%��ð t¡ì�t�l�v��
é+¢p¢pç ì�k+��o�v��
o%ç°ðKðñv�£%l�n"ì�£�l%n"�°n"t�u����st�¢�ð^t�£%l�n�ò��6k+n"ì�k\kst�oÅ£�k+v6î�t���ì�ï���o�£%l%n"�°n"t�u�����t�¢�ð^t�£�l%n�òÌt�oËt«¢pv2t��°np�+u
o%é+êmðRt�£�l%n�ò�q¬jO���+o%v��émv��°£%¢pçK��l4�°np�st�l%ç ä np£%ï�è�t�¢pé+v�o6np�°£%v�l�¢Ét�ì�v#kst�l�ðK���+n"ì ä np£%ï#è�t�¢pé+v&o2q?6k+vO�+v�ò+£fo%v/ì�£%np���Zv�o%£�t�ê+¢pnpo%k+v&o@�+��£�t�£�n����\t��s�#£�k+v��]£%k+vn)\t�¢pv�l�³¬np�#o%��¢pé+£%np���Zn�ofì����mo%n"�°v�l�v2�'
£�k+vRj*) o���¢pé+£%np���=�6k+v��62 npo\ë���o%np£�n�è�vK�°v�>s�mn�£�v�+�q�0Ñ��o%£/ífësv&l%kst�ë+oTt�¢p¢�íÊ����£%kmv�o%v^np�+np£%n"t�¢
l%v�o�é+¢p£%oÄt�l�vK³°�+���6��í�êmé+£\�+��£Yt�o,�Ov�¢p¢6t�o\£�k+v�ç®o%km��é+¢"�>êsv�q æ v2ì�£%np���=;sq¸o%é+ðñðRt�l�npï�v�o���é+l
v�ò+ësv&l%npðKv��°£�o§np¢p¢pé+o%£�l4t�£%np�+uÄ£%kmvYnpl%l�v�u�ém¢Ét�l�ê�v�kst/è°np��l#���O£%k+vÄj*) v�l�l%��l#�+��l%ð �
��l#ðRt�£�l%n"ì�v�o
£%kst�£�t�l�v§�m��£6ë���o%np£�n�è�v§�°v\>s�+np£%v�qi � æ v2ì�£�n�����$mq�£�k+v�ðñn��mn�ð]é+ðWl�v�o%n"�°ést�¢�t�ë+ë+l��/ò�npð^t�£%np���\npo�t��st�¢pç¬ï&v2�Kt��s�]£%k+v#kst�l%ðñ���+n"ì
ä np£%ïBè�t�¢pé+v�o�t�l%v#np�°£%l%�+�°é�ì�v2��q æ v2ì�£�n����tg+qs��v�o4ì�l�npêsv�o#£�k+v#ë+o%v�é��°��-%î�t��sì�ï���o§t�¢pu���l%np£�k+ð`t��s�>s�st�¢�¢pçBn�� æ v2ì�£�n����� mq/£%k+v6ì����m�+v2ì�£�n����`�6np£%k\£�k+v¥îÊv�k+ð^t��+��� Ý t�kst��§ê���ém�s�°ofnpoÅv&o%£4t�ê+¢pnpo%k+v2�Êq
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ðRt�£%v6o%v&è�v�l�t�¢f¢"t�l%u�v�v�npu�v��°è�t�¢pé+v�o6����2 £%kst��R£��Kt�ë+ëml%�/ò+npðRt�£�v¯2kw�x	7�í°£%kmv§o���¢pé+£�n����K£��Ä���+v
¢pn��mv2t�lOo%ç°o%£�v�ð q?6k+vñv�¢pv�u¬t��°£\l%v�o�é+¢p£9'1h+q � "+«�
��¢p¢p���6o6�
l���ðb£%k+v^ì���l���¢p¢"t�l%ç>£%� îÊv�ðKð^tt"]np� æ v2ì�£�n���� � qpq
à v\np�sì�¢pés�°v/�<£�kst�£#ë+l��¬����ê�v2ì�t�émo%vKnp£Bo%v�v�ðño#£%�^êsv]£%kmvYðñ��o%£Bv�¢pv�ðKv&�¬£�t�l�çÑ��v�l%npè�t�£�np���<���'Êhmq � "�+&q æ np�sì�v`3��¬ ´ « ¬ í � �¬ 5Ü7nÌ6243��¬ ´ « ¬�¼ x	'F2ªe�7	+�í�t��s�Ñ�
l%��ðû' � q:"J"�+ � �¬ 5¦ç@'F2�+{7�íç ´�µ à ¬ q i £6npo6£%k+v#o%ë�v2ì�n"t�¢��st�£%é+l�v\��� Ý l�ç°¢���èÄo�ëst�ì�v�o#£%kst�£6ç¬npv�¢"�°oç�'F2�+|7*5�³ ¬ ç�' ¾ ¬ +{Á x » x À � ¬¼ x é ¬�î» ¬¼ x �
t��s�Ñ���+¢pç^£%k+vKì�k+��n"ì�v�ç�5 Ç�ü ¬ � Ç ´6µ ¶ í�v&¢�npðñn���t�£%v&o6£%k+vÄì���ðñës���+v��°£%o#����£%k+v]l%v&o%n"�°ést�¢ç@'Y2�+|7Bn��A« ¬ qz?Å�Ä�°v�£�v�l%ðñnp�+v Ç �Ov#o%v�vZ�
l���ð Ç�ü ¬ 'F2�+|7u5�7nÌ�243��¬ £%kst�£ Ç�ü ¬ '1v]+�5Ü"�í°o%�
£%k+vBé+�+n���é+v6l%v&o%n"�°ést�¢së���¢pç°�+��ðñn"t�¢�����l�t,)Zt�¢pv�l%³°np�]o%��¢pé+£�np���]�
l���ð¦« ¬ npo ü ¬ 'Êè�+{þ ü ¬ '1v]+�qJ?6k+vv�ò+ë+l%v&o%o%np����'1h+q � vJ+f����¢p¢p���6of�
l%��ð 3��¬ 5�2kw�x	'17@Ì � �¬ +@5�2kw�x�� ü ¬ '1v]+ µ Ì ü ¬ 'F2�+Ê%T7&þ ü ¬ '1v]+����

"�h]�J�]�z"��]�.;`"�vO�!h �Yæ ´40<r@î Þ r�´u) Þ@æ ë+ë°è��6np¢pv�ç



��$�$��1'4Î&	���� ���Ö/'����� "	�'���(����Ó*�m	����1��×�������r��'�����Ó�(mÏ��1'�� Ù¸�1Ð���'�×6Ö&����("$�&�%�%(  
�+��£�np�+u ü ¬ 'ÊvJ+�Ì ü ¬ 'Êè�+Okst�o6�m�Kì����+o�£4t��¬£6£�v�l%ð¡q â ê+o%v�l�è�v]£%kst�£

ü ¬ 'Êv]+@5ã�°v�£<� vcò µV¬ Ì ¾ ¬ %¹5 ¬�Ö�� x '{ÌuÒ Â ¬ÃÖ +&�
o%�ñ£%kst�£�n��LÒ Â ¬ÃÖ è�t��+npo%kmv�o#£%k+v�l�vYnpoB�+�9�Ov2t�³>o%��¢pé+£�np���ñ�
��lB£%k+npoBè�t�¢pé+v\����§+q�jO���+o%v���é+v&�¬£�¢pç
£%k+v,)\t�¢pv�l%³°np�Ko���¢pé+£%np���KðRt/ç]�+��£6êsv4�O��l%£�k<ì���ðñë+é+£%np�+u<�6k+v��mv�è�v�l ¾ ¬ npoOn�¢p¢�-%ì����s��n�£�np���+v2�ÊqjO��ðñðKv��°£%o
æ np�sì�v ¾ ¬ l%v&ë+l%v�o�v��°£%o]£%k+v]ë+l��2ó�v2ì�£�np���¡����2 ���°£%�`« ¬ £�k+v ä np£%ï\è�t�¢�émv�o2ím�
��l�v2t�ì%k¨§�í�t�l%v

ì����H>s�+v2�^£��K£�k+vYì����¬è�v�ò<k°é+¢p¢�����2ª� o�v&n�u�v��°è�t�¢pé+v�o/í+n1q v�q°£%kmv\o%ð^t�¢p¢pv�o%£6np�°£%v�l�è�t�¢�ì����°£4t�np�+np�+u2ª� o�o�ësv/ì�£%l�é+ð q à k+v&�ª2�n�o¸np�s�°v�>s�mn�£�v¯2<� o�o%ë�v2ì�£�l4t�¢+np�¬£�v�l%è�t�¢+ì����°£4t�np�+o�ï�v&l%�sí�t��s�\£�l4t��+o%npv��°£
ësv/t�³°o#n��^£�k+vYu�l4t�ë+k<��� º#º � �¬ º#º t�o§tT�
é+�sì�£�np���<����§K�+ì�ì�é+l#���+¢pç9�6kmv�� t ä np£%ï\è�t�¢�émv§¢"t��s�°oì�¢p��o�vR£�� ï&v�l%�®��� np£%o<�¥t/ç®£�� ���+v^���u2<� oÄv&n�u�v��°è�t�¢pé+v�o/q�?6kmvRv�ò�ë�v�l�n�ðñv��°£%oÄnp� £�k+v^�+v�ò+£
o%v2ì�£%np���^np¢p¢�émo%£%l�t�£�v§£�k+v�o�vYì���ðñðKv��°£�o2q?6k+vÄu�l4t��°npv��°£����6£%kmv\�
ém�sì�£%np���st�¢n'Ê7úÌ6243�+V�Y2kw�x'Ê7úÌ62�3�+Bn�okÌ � 'Ê7úÌ6243�+V��t��s�>£%k°é+o/í
���A« ¬ í+£�k+npo6�
ém�sì�£%np���st�¢�npo6o%£�t�£�n����st�l�ç<t�£u395Ë3 �¬ qO?6k+vZo%v2ì����s�¡�°v�l%npè�t�£%npè�v<'
��l ² v�o�o%n"t���+ðRt�£%l%n�ò\npo � 2Wt����]o%�#�
��l@ë���o%np£�n�è�v��°v�>s�mn�£�vu2 £%k+npo�ì�l%np£%n"ì�t�¢së���np�°£@npo�t�ì�£%ést�¢�¢pçYtÌðKnp�+npðÄé+ð
��è�v�lu3 ´ « ¬ í+t����K£�k+npoO�
é+�sì�£%np���st�¢�ðRt/ç]êsv4�6l�n�£�£%v��¡t�o

º#º � º#º ²'�+-, ��l º#º 2 w�x 7nÌ=3 º#º ²'
êsv/ì�t�é+o�v<ê���£%k}2,w�xMt��s�=2 np�s�°ésì�vRè�t�¢pnÉ�¡�m��l%ðño2q�?6k+vRì����2ó�ému¬t�£�v^u�l4t��°npv��°£Tt�¢pu���l�np£%k+ð'�j*),+BnpoYt^ë���ëmé+¢"t�l4�¥t/ç>���§ì���ðKë+é+£�np�+u�3��¬ np�®£%k+vÄë���o�np£%npè�vK�°v\>s�+np£%vKì�t�o%v�q i ���°v�v2� £%k+v
t�¢pu���l%np£%kmð npo6���
£%v��ñë+l%v&o%v��°£%v/� t�o�t<�¥t/çÄ£��Yðñn��mn�ðñn�ï�v6£�k+v42*-1�+��l�ðS���Å£�k+v#v�l%l���l§t�£6v2t�ì�k
o%£�v�ë�q
Þ è�v��t�6k+v&�Ñj*) npo6ë+l%v�o�v��°£%v2�b�6np£%k<tZo%ç°ðKðñv�£%l�nÉì«np�s�°v�>s�mn�£�v#ðRt�£�l%n�òÄn�£OðRt/ç<�Ov�¢p¢�o%ésì|-

ì�v�v2��np�®ë+l�����ésì�np�+u®t^o4t�£%npo1��t�ì�£%��l%ç t�ë+ë+l%�/ò+npðRt�£%np���¸qs 6v&è�v�l�£%k+v�¢pv�o�oKo�£4t�êmn�¢pnp£1ç®ì�t��+�m��£]êsv
u�ést�l4t��¬£�v�v2�>np�<£%k+npo#ì�t�o�vYo�n���ì�vYêml%v2t�³������6� npo�ë���o�o%npê+¢pv�q�?6k+v�l�vYnpo\tÄðñnp�+��lOè�t�l�nÉt�£%np���^���
£%k+v^é+o�ést�¢6j*) npðñë+¢pv�ðKv��°£�t�£%np���<£�kst�£Kì&t���í��6k+v�� �+v2ì�v�o%o�t�l%ç°í@£�t�³�vRt¡�°��é+êm¢�vño%£�v�ëãt��s�
t/è���nÉ�Ñ£%k+vñv�ò+ë+¢pnÉì�n�£\ì���ðKë+ém£4t�£�np���<���ú3��¬ �6k+v�� ¾ ¬ npo\np¢p¢q-%ì����s�°np£%np���mv2��q æ ésì�k t�¢pu���l%np£%k+ðñot�l�v�é+�s��v�l�o�£%és��çÄê¬çÄ£�k+v�o�v2ì����s�Kt�é+£%k+��l2q�´�¢pu���l%np£%kmðKofnp�t�:"&;%Êì&t��R���\£%k+npo/í�ê+ém£¥t�l%v�ðñ��l�v
v�ò+ësv&�+o%npè�v]£%k�t��®j*)Äq�~m��lB�+���+o�ç°ðKðKv&£%l%n"ìc2 tñ¢p�°��³J-%t�k+v2t��ñè�t�l%n"t��¬£6����ê+n�-%j*) k�t�o#êsv&v��
�°v�è�v�¢p��ë�v2�ñê¬ç ä q � t��+³ñnp���#"�%%q
.����`�0/1�r¢@£����Få=£±��
32<�F
�� ù ������4���O
£�
9�������Y£±��
o¡
² v�l�vª�Ov\o�k+���Wk+���W£%kmvTj*) v�l�l%��l#£�v��s�°o#£%�ñêsv&kst/è�vZ�
��lBnp�s�°v�>s�mn�£�v\ðRt�£%l�nÉì�v�o2qm´��<np¢p¢pé+o1-
£%l�t�£%np��� ����o%npðKnp¢"t�l6l�v�o%n"�°ést�¢�ê�v�kst/è°np��lZn�o#u�n�è�v��®np� �#"&;%�íÊê+é+£\k+v&l%vA��vÄv�ò�ëm¢Ét�np���6k°ç¡£%k+v
��ê+o�v�l%è�v2�ñêsv&kst/è°n���l@�+ì�ì�é+l�o2q�~+��l@�+���mo%np�+u�ém¢Ét�l�2 £%k+v#v�l�l%��lOkst�o�£�k+v#o4t�ðñv6np£%v�l�t�£%np���Äës��¢�çJ-
�+��ðñn"t�¢r'1t�ë+ë+¢pnpv2�ñ£%�93¸í°£%kmv\np�+np£%n"t�¢�v�l%l���l�+�t�o6£�k+v\l�v�o%n"�°ést�¢�kst�o4'�t�ë+ë+¢pnpv2�ñ£%�97�í°£�k+v\np�+np£%n"t�¢
l%v�o�n"�°ést�¢�+&í°o%np�sì�v#��l%��ð 'Êh+q � "�+

3<Ì63 �¬ 5 2 w�x � �¬ 5 2 w�x ü ¬ 'F2�+{7&þ ü ¬ 'ÊvJ+�5 ü ¬ 'F2�+|3�þ ü ¬ 'ÊvJ+	® 'Y;�® �]� +

"�h]�J�]�z"��]�.;`"�vO�!h �Yæ ´40<r@î Þ r�´u) Þ@æ ë+ë°è��6np¢pv�ç



� � �	�����) � ��
���� 
 �)����Ó�*m��§Ó�����*+'��1(
 

-10

-5

0

0 20 40 60 80
number of iterations

   
   

  

(a) : m=0

-10

-5

0

0 20 40 60 80
number of iterations

lo
g 

of
 e

rr
or

(b) : m=1

5�687:9<;>=@?�ACB�D:EF�=G;>7:=GE û =�DIH4BKJLH�D�;NMPO QSRT?:A
´Sì�¢pv2t�lYé+���°v�l%o�£4t��s�°np�+u®����£�k+vKê�v�kst/è°np��lÌ�
��¢p¢p���6oB�
l%��ð £�k+vÄ����l%ð;����£%k+npo]v�l%l���l2q�~ml%��ð' � q:"h]+@��v#o�v�v\£%kmvÌì���ðKë����mv��°£%o6���f£%k+vZv�l%l���l§t�l%v#ë+l���ë���l%£�np���st�¢�£%�

ü ¬ '1è Ö +{þ ü ¬ 'ÊvJ+�5Ë'�"nÌ è Ö þ]Ò�Â ¬Ãx +r®�®®|'R"nÌ6è Ö þJÒ�Â ¬�ÃÙ +r®®®{'�"nÌ6è Ö þ]Ò�Â ¬Ã¬ +&� Ør5Í"]�®�®®��R¤�®
i ���
��lOt��°ç,§\£�k+v�l%v#npo�t ä np£%ï6è�t�¢pé+vuÒ Â ¬�ÃÙVU vmí�£�k+npo�v&�+o%é+l�v�o ü ¬ '1è Ö +{þ ü ¬ '1v]+@�6n�¢p¢+ê�v�¢"t�l%u�vO����ll%v2t�o%���st�ê+¢pçÄo�n�ï&v2�Aè Ö �+��£¯�Ov�¢p¢�t�ë+ë+l��/ò�npð^t�£%v/�]ê¬çÄo���ðñv ä np£%ïBè�t�¢pé+v�í°t��s�Mo%�Ät\è�v�l%çÄo�ðRt�¢�¢Ò Â ¬�ÃÙ ì�t��Ru�npè�v�o���ðñv�è�v&l%çK¢"t�l%u�v#v�l�l%��l§ì���ðKë����+v��°£�o2q
â é+lO�°é+ðKv�l�n"ì�t�¢+v�ò�ë�v�l�n�ðñv��°£�k�t�oOêsv�v&�Rì�t�l%l%npv2�M��é+£n�6np£%kKt\��nÉt�u����st�¢+ð^t�£�l%n�ò9'Y�6kmnÉì�kÄnpo

�+��£�tZ¢p��o�o6���Åu�v��+v�l�t�¢pnp£1çO+O���Ë��n�ðñv��+o�n�����"v]v+íJ�6np£%kXW o%��ðKvBn��°£�v�u�v�l6np�=�!vO�"�vJv%{�
2�5 �°n"t�u±'R"nÌ � Wt��hcÌ � Wb��®#®#®#��"�] @Ì � Wb��"�]�úÌ � WW+	� 'Y;�® � h]+

o%�]£%kst�£¯2Wk�t�o1W`�+v&u¬t�£�npè�v#v�npu�v��°è�t�¢�émv�o2qJ?6k+v#l%npu�k°£@k�t��s�Mo%n"�°v#kst�oOê�v�v�� ì�k+��o%v��^o%�]£%k�t�£3`5Ë'�"]�"]�®#®:®#�	"+1�1í+t�����3�ê*5�v+q~m��lYW 5 v+í��Ov<kst/è�v^£%kst�£`2 npoÄës��o%np£%npè�v �°v�>s�mn�£�v�í�t��s� £�k+v ì����¬è�v�l%u�v��sì�v¡k+npo%£���l�ç
ë+¢p��£�£%v2�ñnp��~¸npu�é+l�v`"�'�tJ+n�6np¢�¢�£%kmv�l%v�����l%v]�+��£¥ì���ðKv#t�o�t]o%éml%ë+l�n�o�v�q~m��l3Wû5ô"�íÝ��vÄ��ê+o%v�l�è�v2�¡£�k+vKì����¬è�v�l%u�v��sì�vñk+npo%£���l%ç¡t�o\o�k+���6� np�=~¸n�u�é+l%vt".'
ê�+&qr?6k+v
ësv/t�³Rt�£�£�k+v`"���£%k^o%£�v�ë<ì�t��^ê�v\v�ò+ë+¢"t�np�+v2�ñt�oO�
��¢p¢����6o/q à k+v&�K����lOo%��ðñv*§Y£�k+v ä n�£�ï�è�t�¢�émvÒ Â ¬�Ãx ì���ðKv�oÄì�¢p��o�vK£��<£%k+vñ��l�n�u�np��'
���®np£�oª�6t/ç<£%���6t�l��°o`è x 5ßÌ "+�í��6k+n"ì�k®kst�ë+ësv&�+o\����l§ 5 "�+í¸ðK��o%£\����£%k+v ü ¬ '1è Ö +{þ ü ¬ '1v]+]ðRt/ç>êsv^v�ò+ë�v2ì�£%v/� £%�¡êsvñ¢"t�l%u�v�q ² v&�sì�v^£%k+v^v�l�l%��l
ì�t��¡£4t�³�vYtñ¢"t�l�u�v\è�t�¢pé+v�q� 6��£%v]£%kst�£ Ò Â ¬�Ã² ì����¬è�v�l%u�v�o\£��¨è�²,58"�í�o��R£�kst�£Bnp£Ìì&t��¡kst�ë+ë�v��
���+¢pçK�°éml%np�+uKt]l%v&¢Ét�£%npè�v&¢�çÄo�k+��l�£�ë+k�t�o%v#np�^£%k+vZn�£�v�l4t�£%np���ñë+l%�+ì�v&o%o#£%kst�£�t ä np£%ï#è�t�¢�émv�ðRt/ç
ì���ðñv<ì�¢p��o%v>£%� £�k+v<��l%npu�np��qf´«�
£%v�lño%ésì�kWt¡ë+kst�o%v�íOn1q v�qpí��6k+v���Ò�Â ¬�Ãx kst�oKt�l�l%npè�v2� n�� £%k+v
�+v�npu�k°ê���l�k+�°���¡���úè x í��OvÄðRt/ç<v�ò�ë�v2ì�£Ä£�k+vÄë+l���ì�v�o%oÄ£��<êsv&kst/è�v^t�oÄtKëml%�+ì�v�o�oÄn��=�6kmnÉì�kè x ë+¢"t/ç°o6�+�]l%��¢�v�q±?6kst�£6ðñv2t��+oO£%k�t�£6£%kmv§ëml%�+ì�v�o�o§ê�v�kst/è�v�o§t�o¥t]ëml%�+ì�v�o�oÌ��v�£%v�l�ðKnp�+v2�Mê°çës��o%np£%npè�vÄv�npu�v��°è�t�¢pé+v&o\���+¢pç�� � í:"g&%%q i £\ð^t/ç^£%k+v�� ê�vK�+�>o%é+l�ë+l%npo%vñ£%�¡o%v�v^t<ì����¬è�v�l%u�v��sì�v
êsv&kst/è°n���l�è�v�l%ç^o�n�ðñnp¢Ét�lf£%�Ä£%kmv§o�np£%ést�£%np���M�
��l�Ws5�vk�6k+v��A§<õ � v\np��~¸npu�éml%v`"�'�ê�+�q
îÊn�³�v	�6npo%v�íÊ�
��lZW 5 � ír�OvÄðRt/ç^v�ò+ë�v2ì�£]£1���>ë+kst�o�v�o<�6k+v�l%vKt ä np£%ï]è�t�¢pé+v]npoYì�¢p��o�vÄ£%�

£%k+v]��l�npu�np�='
kmv��sì�vñ£1���ñësv2t�³°o2í�o�v�v�~¸npu�é+l�v � '�tJ+{+�í�t��s�^����l3Wy5shÞ��v]o%v&vK£%kml%v�vÄë�v2t�³°o/í
t�o@ðñnpu�k°£fkst/è�v6ê�v�v��<t��°£�nÉì�n�ë�t�£%v/��q â ê°è°np��é+o�¢�ç<�Ov�kst/è�v6êsv�v&�R¢pésì�³°ç]v��+��ému�kK£��Yt/è���n"�]£%k+v
l4t�l%vKv&è�v��°£]���6o%np�+u�ém¢Ét�l ¾ ¬ q ² ���Ov�è�v�l2í¸�
��l#n����°v�>s�+np£�vKðRt�£%l�nÉì�v�o ä np£�ïÄè�t�¢pé+v�o\ð^t/ç<ì���ðñv
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5�687:9<;>=	[ACB�D:EF�=G;>7:=GE û =�DIH4BKJLH�D�;NMPO [SR]\SA
t�l�ê+np£%l4t�l%np¢pçTì�¢���o%v\£��Y£�k+v#��l�n�u�np��í�o��Ä£%kst�£6£%k+v#ë�v2t�³°o�ì�t��^êsv#è�v&l%çKkmn�u�kKnp�s�°v&v2��q à vBðÄé+o%£
�+��£Zu�npè�vÄ£�k+vKnpðKëml%v�o�o%np���¡£%kst�£\£%kmv�l%vA�6np¢p¢�t�¢#�6t/ç¬o#ê�v^W ësv/t�³°o2í¸n1q v�q�¢p��ì&t�¢OðRt/ò+npðKt+ímnp�
£%k+vBu�l�t�ë+kñ��� º#º � ñN_¬ º#º �6kmv��^£%k+v�l�v\t�l%v	W`�mv�u¬t�£%npè�vBv�npu�v��°è�t�¢pé+v&o2q ² ���Ov�è�v�l1W n�o6t��Äémë+ësv&l
ês��é+�s�ñ���ñ£%kst�£6�°é+ðÄêsv&l*�6k+v��t7��F2�71` vmq
ar���	��£Xb��Y���Få=�O�Nc`£O¡&�Ê�����O�K�`¢�¢������r�Få=�O
�����
?6k+v�)Zt�¢pv�l%³°np�Ko���¢pé+£�n����Ä£%�<2�3`5�7��°npo�ì�é+o%o�v2�^np� æ v2ì�£%np����h+q°�mv�u�¢pv2ì�£�o6£%k+v,��ést��¬£�np£1ç » ¬¼ x�6k+n"ì�k npo/ífn�� ë+l�t�ì�£�n"ì�v�íO³°�+���¥t�ê+¢pvRt��
£%v�l<§®o%£�v�ë+oñ���Yt��ãt�ëmë+l%��ë+l%n"t�£�v Ý l�ç°¢���è�o%é+êmo%ëst�ì�v
ðKv�£�k+�+��q à np£�k £�k+vRt�nÉ�>��� » ¬�¼ x np£\npo\ë���o�o%npê+¢pvÄ£%�¨>s�s�¡£%kmvKé+�+n���é+vÄè�v2ì�£%��l�3zñd_¬ np��« ¬
£%kst�£6ðKnp�+npðÄnpï�v�o º#º 7�Ì�2�3 º#º q±?6k°é+o � ñd_¬ ��7�Ì�2�3zñN_¬ n�o�ì�kst�l4t�ì�£%v�l�npï�v2�^ê°ç

º#º � ñd_¬ º#º 5 ðKnp� º#º 7�Ì=2�� º#º ��è�v�lu� ´ «c¬]'17�e|2�+	® 'Ê$z® � ;�+
à v�ð^t/çTt�¢�o��Tì&t�¢p¢�3zñN_¬ £�k+v#¢�v/t�o%£BoR��ést�l%v�ok'�î æ +Oo%��¢pé+£�np���K£��`2�3`5�76np�A« ¬ q
ä v2ì�t�¢p¢¸�
l���ðû' � q!$]+B£%kst�£#£%k+vÄî�t��sì�ï���oYt�¢pu���l%np£%kmðá�°v&¢�npè�v�l%o<³ ¬ ´�µ ¶c·r¸ ¬ �6kmv�l%v,2k³ ¬ 5³ ¬¼ x ½¾ ¬ q]?6kmv§t�ì&ì�é+l4t�ì�çK����£%k+v4)\t�¢pv�l�³°n��Äo���¢pé+£�n����Ynp�`« ¬ npo@u���è�v�l��+v2�Mê¬ç]£%kmv�v�npu�v&�¬è�t�¢pé+v�o��� ¾ ¬ t�����í�ê°çTt��st�¢p��u�ç°í	�Ov6ðKnpu�k°£�v�ò+ë�v2ì�£O£%k+v#t�ì�ì�éml4t�ì�çY����£�k+v�0 ä o���¢pé+£%np���Ynp�<« ¬ £%�Zêsvu���è�v�l%�+v/�Äê°çÄ£%k+v#o�n��mu�é+¢"t�lOè�t�¢pé+v&o���� ½¾ ¬ q±?6kmn�oOnpo��m��£6ì���l�l%v2ì�£/í�ê+é+£On�o6ì�¢p��o�v#£%�]£%k+v#£%l�é+£%k¸q?6k+v�t�ëmë+l%��ë+l%n"t�£�vu��ést��°£%np£�n�v&o2í��6k+n"ì�k`�Ov�t�l%v6£�v�ðKëm£%v2�Z£%�Yì&t�¢p¢+£%kmv4EHK P _�G.MOCYU ä np£%ï6è�t�¢pé+v&o2í

£%é+l�� ��é+£\£��Rê�v]£%k+vÄl�v2ì�npë+l%�+ì�t�¢po\���6£%k+vA'���l��°np�st�l�çR��l,�Ov2t�³O+ ä np£%ï]è�t�¢pé+v&o§���¯2,w�x#�
l%��ð2u« ¬ q±ö�~+l���ðÛ' � q!$J+@t��s�W' � q!�]+ ¾ ¬ 5ÓÐ ¬ Ñ ¬ Ð��¬ 5X³u�¬ 2,³ ¬ í�o%�\n���2 kst�o�v�npu�v��s��v2ì���ðñës��o%np£%np���2 5fehgdeA���OvÄo%v&v Ñ¯¬ 5ji��¬ g�i ¬ í�i ¬ �feA��³ ¬ Ð ¬ í�t����<£�k+v9'���l��°np�st�l�çH+ ä np£%ï\è�t�¢pé+v�oÒ Â ¬�ÃÖ '
����24+�t�l%v\t�¢p¢r�Ov�npu�k°£%v2��K P C DYE±_ Q DÊCFU@ðñv2t��mo�����2ª� oOv�npu�v��°è�t�¢�émv�o2q°´6£6£�k+v#v��s�ñ���f£%k+npo
o%v2ì�£%np���A�Ov,�6np¢�¢�o%km���½£�k+v\kst�l%ðK���+n"ì ä np£%ï#è�t�¢�émv�o¥t�l%vYt�¢p¢��Ov�npu�k°£%v/�tEOK P _`G�MzCYU6ðñv2t��mo����2ª� o6v�npu�v&�¬è�t�¢pé+v�o2í±�6kmnÉì�k^¢pv2�ñ£%�]£%k+npo6£�v�l%ðñn��m��¢p��u�ç¬q?6k+v]o%np�+u�é+¢"t�lBè�t�¢pé+v�oB��� ½¾ ¬ t�l%v]£%k+v]v�npu�v&�¬è�t�¢pé+v�o�����£%kmvYo�ç¬ðñðKv�£�l%n"ìBës��o%np£%npè�vY�°v�>s�mn�£�vðRt�£%l%n�òYk ¬ �6k+v&l%vk ²¬ 5 ½¾ �¬ ½¾ ¬ 5 ¾ ²¬ À » ²¬¼ x Á ¬ Á �¬ 5 ¾ ¬ ' µcÀ » ²¬¼ xml ¬ l �¬ + ¾ ¬ � 'Ê$z® � $]+
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"�v � �	����&) � ������% � %)����ÓB*+��#Ó��1��*+'��1(� 
£%k+npo6¢"t�o�£�v�ò�ëml%v�o�o%np���<km��¢"�°np�+u]n�� ¾ ¬ npoO�+���+o�np�+u�é+¢"t�l¥t��s� ¾ ¬ l ¬ 5�Á ¬ q� v��
��l%v<��v\o�t/çKðñ��l%v\t�ês��é+£�£�k+v\kst�l%ðK���+n"ì ä n�£�ï#è�t�¢pé+v�oc��v\ëml%v�o�v��°£ 3zñd_¬ np�R£�v�l%ðño����
£%k+v\î¸t��sì�ï&��o�ê�t�o%npo/q à v��6np¢p¢�ë+l%��è�vÌt�¢p¢�£%k+v�o�v\l%v&o%é+¢p£%oB¢"t�£%v&l6n��^£�k+npo6o%v2ì�£�np����q

3 ñd_¬ 5 ³ ¬ ½¾ ¼¬ Á Â ¬¼ x Ãx »rx5 ³ ¬ k w ²¬ ¾ ¬ Á Â ¬�Ãx » x � 'Ê$mq � g]+
�6k+v�l�v ½¾ ¼¬ �°v&�+��£�v�o�£�k+vª0^�°��l�v�-%r�v&�+l%��o%v\u�v��+v�l�t�¢pnpï�v2�^np�°è�v�l�o%v\��� ½¾ ¬ qO~mé+l%£�k+v�l� ñd_¬ 5Ë³ ¬�¼ xTnXn 'R"�+ »rx � º#º � ñN_¬ º:º 5 º n 'R"+ ºV»rx � 'Ê$z® �  ]+
�6k+v�l�v n npo§£�k+vÄ�+��l%ðRt�¢pn�ï&v2�^¢pv��
£#�°é+¢p¢fè�v2ì�£���l]��� ½¾ ¬ e n � ½¾ ¬ 5Ûv��§t��s� n 'R"+#npo#n�£�oc>sl%o�£v��°£%l�ç¬q à v\t�¢po��Yo�k+���

º n 'R"+ º 5 » ¬¼ x.º l ¬ 'R"+ º þ±'�" À » ²¬¼ x º#º l ¬ º:º ² + xpo ² � 'Ê$z® � �]+
u�npè°np�+u\£%kmv\npðKë+l���è�v�ðñv��°£Ånp�ñ£%k+v\l�v�o%n"�°é�t�¢����ø0 ä ��è�v&l6£%k+v,�Ov2t�³Ko%��¢pé+£%np�����

º#º � ñd_¬ º#º 5 º#º � �¬ º#º þ±'R" À » ²¬�¼ x º#º l ¬ º#º ² + xpo ² ® 'Ê$z® � �]+
 «v�ò+£u�Ov§np�°£%l��+�°ésì�v\£�k+v#ðK���+n"ì*0 ä ës��¢pç¬�m��ðKn"t�¢
í�t��s��ó�émo%£%n��
çñ£%k+npo��°v\>s�+np£%np���ñ¢"t�£%v&l��q ¬ 'Êè�+ � �°v�£<� è µ1¬ Ì ¾ w�x¬ k ²¬ % 'Ê$mq!h]v]+5 �°v�£<� è µ1¬ Ì ¾ ¬ Ì l ¬ Á �¬ » ²¬¼ x %

5 ¬�Ör� x 'ÊèÞÌPsÒ�Â ¬ÃÖ +&®
i �^£%v�l�ðKoO���@£%k+v Ý l%ç°¢p��èÄêst�o%npo�t��s�ñ£�k+npou0 ä ë���¢pç°�+��ðKn"t�¢O�Ov4�6np¢�¢�o%km���� ñN_¬ 5 q ¬ 'F2�+{7&þ q ¬ 'Êv]+&� 'Ê$mq!hO"�+

3 ñN_¬ 5 $ q ¬ 'Êv]+�Ì q ¬ '1è�+è q ¬ '1v]+ tttt & �(' % 7.® 'Ê$mq!h � +
?6k+v�o�v4 sÒ�Â ¬ÃÖ °«t�l%vO£%k+v4EOK P _`G�MzCYU ä np£%ïOè�t�¢pé+v&o2q/´�o�o%�+ì�n"t�£�v2�<�6np£%k]£%k+v�ð t�l�vuEOK P _`G�MOCFU ä np£�ï
è�v2ì�£%��l�o sÔ Â ¬�ÃÖ ��³ ¬ s× Ö �=Ø�5Í"]�®�®®{�V§]� 'Ê$z®!h]h]+
�6k+v�l�v ¾ w�x¬ k ²¬ s× Ö 5 s× Ö sÒ�Â ¬�ÃÖ � º:º s× Ö º#º 5Í"]® 'Ê$z®!h�;�+
æ np�sì�v ¾ ¬ s× Ö 5uk ²¬ s× Ö þvsÒ�Â ¬ÃÖ n�£«�
��¢p¢p���6oO£%kst�£�£%kmvYo�v�£< s× Ö °]n�o	k ²¬ -1��l%£�k+��u����st�¢Åt��s�^k+v���ì�v¢pn��mv2t�l�¢�çÄnp�s��v�ësv&�s�°v��°£2q i �^ëst�l�£%n"ì�é+¢"t�l*�6np£�kR��ê°è¬np��é+o��m��£4t�£%np���k w ²¬ ¾ ¬ sÐ ¬ 5 sÐ ¬ sÑ w�x¬ ® 'Ê$z®!h]$]+
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�Ê$�$���'�Î&	���� 
��Ö/'����� "	�'���(m���Ó*�+	��&�1��×4������r��'�����Ó�(+Ï���'�� Ù¸��Ð&��'�×¥Ö&����(·$�����%( "]"
i �^£%v�l�ðKoO���@£%k+v#kst�l%ðñ���+n"ì ä np£�ï§ê�t�o%npo4 sÔ Â ¬Ãx ��®®�®�� sÔ Â ¬Ã¬ °°í sÔ Â ¬�ÃÖ �Ë³ ¬ s× Ö ��Ø�5¦"J��®®�®|�1§+í

3 ñN_¬ 5 »rx ¬" Ö�� x sÔ Â ¬�ÃÖ 'Fé Ö x þvsÒ Â ¬ÃÖ +	� é Ö x ��Á �Ö sÐ w�x¬ Á x ® 'Ê$z®!h]g]+
i �Äè°n�v&�ã����'1$+q!h]gJ+fnp£@npo@o%npu��mnq>�ì�t��°£O£%kst�£@£%k+vB¢"t�l%u�v�o%£Onp�°£%v�l�è�t�¢�t�l%��é+�s�Mï�v�l%�]£%k�t�£On�oË�
l%v�v#���
v�npu�v��°è�t�¢�émv�o6����2Wn�o6t�¢po��]�
l%v�v#���Ëk�t�l%ðñ���+n"ì ä n�£�ï#è�t�¢pé+v�o/q��é+o�£%n�>�ì�t�£%np���
ä v2ì�t�¢p¢�£�kst�£ 2,³ ¬ 5X³ ¬¼ xø½¾ ¬ t��s� ³ w�x· 5Ë³ �· ®~+��l¥t��°çKè�v/ì�£%��l4³ ¬<w np�9« ¬ í � 5 7@Ì�2,³ ¬ w5 ³ · Á Â · Ãx » x Ì6³ · $ ½¾ ¬v % w ®

æ np�sì�v<³ · npo6��l%£%km��u����st�¢
º#º � º#º 5 º:º ÁÂ · Ãx » x Ìx$ ½¾ ¬v % w º#º �5 º:º Á Â ¬�¼ x Ãx »rx Ì ½¾ ¬ w º#º �á��n�o�ì�t�l��°np�+u]�¬ém¢�¢�l����6o�®

i �^£%v�l�ðKoO���@£%k+v,0^�°��l%v�-%r¸v��+l%��o%v]u�v��mv�l4t�¢�npï�v/�Knp�°è�v&l%o%vZ£%k+v#¢pv2t�o�£6oR��ést�l%v�oBo%��¢pé+£�np���Knpow ñN_¬ 5 ' ½¾ ¼¬ +|Á�Â ¬�¼ x Ãx » x5 ' ½¾ �¬ ½¾ ¬ + w�x ½¾ �¬ ÁÂ ¬�¼ x Ãx »rx5 k w ²¬ ¾ ¬ Á Â ¬�Ãx » x �
é+o%np�+u#£�k+v6o%ë�v2ì�n"t�¢m�
��l%ðW��� ½¾ ¬ q�?6k+npofu�npè�v&o*'Ê$mq � g]+&q� «��� o�n���ì�v n o%ëst��+o@£%kmv6¢�v��
£@�°é+¢p¢°o%ëst�ì�v��� ½¾ ¬ í°£�k+v\ë+l��2ó�v2ì�£%��lB���°£%�]l4t��+u�v.' ½¾ ¬ +Onpo

½¾ ¬ ½¾ ¼¬ 5 ½¾ ¬ k w ²¬ ½¾ �¬ 5 µ1¬�¼ x Ì nyn �
u�npè°np�+u

2�3 ñN_¬ 5 2,³ ¬ ½¾ ¼¬ Á�Â ¬�¼ x Ãx »rx5 ³ ¬¼ x ' ½¾ ¬ ½¾ ¼¬ +|Á Â ¬�¼ x Ãx » x5 ³ ¬¼ x ' µ Ì n�n � +{Á Â ¬¼ x Ãx » x �?6k°é+o � ñd_¬ 5Ó7@Ì=2�3 ñN_¬ 5X³ ¬�¼ x]nyn � Á Â ¬�¼ x Ãx »rx �
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(a) : convergence CG (b) : convergence MR

(c) : Ritz values (d) : harmonic Ritz values
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v�npu�v��°è�t�¢�émv�oR+6t�£¥t�ês��é+£6£%k+vZo4t�ðñv�è�t�¢�émv�����§�q
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ðRt�£%v2�>o%é±�Rì�n�v&�¬£�¢pç��Ov�¢p¢1íso�v�v=�#"�%f�
��lZðK��l�vT��v�£4t�n�¢po/qr?6k+npo\kst�ë+ësv&�+oTt�£Yt�ê���ém£§£�k+vKo�t�ðñv
ë+kst�o%vÄnp�<£%kmvÄn�£�v�l4t�£%np���¡ë+l���ì�v�o%o]����j*)Äí��6k+n"ì�k npo#�+��£#£�kst�£Yt�ðRt�ï�np�+usí°o�n���ì�vÄnp£§ð^t/ç^êsv
v�ò+ësv/ì�£%v2�¡£�kst�£#t�o6o��¬��� t�oB£%k+vÄj*) ì����°è�v�l%u�v��sì�v]êsv&kst/è°n���l�npo§��v�£%v�l�ðKnp�+v2�ñê°ç^£%k+vZës��o%n�-
£%npè�vZv�npu�v��°è�t�¢pé+v&o6���+¢pç°í+£%kmvYì���l�l%v�o�ës���s�°np�+u^v�l�l%��l#�+��l%ðû'13��¬ Ì63�+V�Y2k'Ê3��¬ Ì 3�+�í��6np£%k>£%k+vv�l%l���l]l%v�o�£%l�nÉì�£%v2��£%�>£%k+vño%é+ê+o�ëst�ì�vRo�ëst��m�+v2�®ê°ç¡£%k+vµ�%ë���o�n�£�npè�vT�^v�npu�v&�¬è�v2ì�£���l%o/ífðÄé+o%£Zêsv
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��l6�
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�°v�è�v�¢p��ë�v2�]ê°çY \q �sq�î�v�k+ð^t��+�Zn��]£%kmv,"��]$Jv�oft��s�A"�]g]v�oÅt�l%v��°npl%v/ì�£%¢pç]l%v�¢"t�£�v2�]£%�#kst�l%ðñ���+n"ì
ä np£%ï#è�t�¢�émv�o2q�?6k+v\³�v�çñ��t�ì�£�npo�£�k+vYo�k+n��
£�np�°è�t�l�n"t��sì�v#��� Ý l%ç°¢p��èKo%émê+o%ëst�ì�vÄðKv&£%k+�+�°o/qO?6k+v
£%k+l�v�v6£%v&l%ð l%v2ì�é+l%l�v��sì�v#l%v&¢Ét�£%np���W' � q!$]+�ð^t/ç�ê�v�t�ë+ëm¢�npv2�Ì£%�42AÌªÎ µ np�+o�£%v2t��\���¹2 £��§��ê+£4t�np�'F2�Ì�Î µ +�³ ¬ 5X³ ¬ ' ¾ ¬ Ì�Î µ ¬ + À � ¬�¼ x » ¬�¼ x Á �¬ 'Ê z® ; � +
�6np£%k<£�k+vYo�t�ðñvYî�t��sì�ï���o§è�v2ì�£���l%oÞo� x ��®®�®|�R� ¬ °Kt�oBêsv��
��l�v�qr?6k+v ä np£%ï]è�t�¢pé+v&o6�
l���ðô« ¬ 5
l4t��+u�v�'|³ ¬ +6����l42�Ì6Î µ t�l%v�ó�é+o%£,Ò Â ¬ÃÖ Ì6Î@í�ê+é+£Z£%k+v]kst�l�ðK���+n"ì ä np£%ï]è�t�¢pé+v&o§ì�kst��mu�vÄnp� t
ðÄésì�kÄðK��l%v§ì���ðKëm¢�n"ì�t�£%v2�Þ�¥t/çÄo�np�sì�v#�
l���ð`£�k+v\v�npu�v��+ë+l���ê+¢pv�ðô'1$+q!h�;±+��Ov#kst/è�v

��' ¾ ¬ Ì=Î µ1¬ + ² À » ²¬¼ x Á ¬ Á �¬ %T�`5¶sÒ±' ¾ ¬ Ì�Î µ1¬ +{��® 'Ê z® ;�h]+
æ �síz�6k+v��<�mv2ì�v�o�o4t�l�ç¬íÝ��v4�6l%np£�v�sÒ�Â ¬�ÃÖ 'FÎ�+	��Ø�5Ü"]�®®�®|�1§+í+£��Knp�s�°n"ì�t�£%v#£%k+npo#�°v�ë�v��s�°v���ì�vÄ���Î@q à v\t�o%o�é+ðKvB£%kst�£*Î npo6�+��£¥t��^v�npu�v��°è�t�¢pé+vB��� ¾ ¬ q
 «��£%vZ£%kst�£�£%kmvY£1�O� sÒ Â ¬�ÃÖ 'FÎ�+�ì�¢p��o%v�o�£§£��`Î ì����°è�v�l%u�v\ðK���+��£����+n"ì�t�¢�¢pç]£%�ñ£%k+v\£1�O�Äv�npu�v&�±-

è�t�¢pé+v�oO����2 ì�¢p��o%v�o�£�£%�<Î@q
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��l1-
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kmv�l%vA� Î��{Î À sÒ%Y+Onp�¬£�v�l%è�t�¢po6n��}� �&%%q�î�v�£Bé+o�np�s�°v�òÑ£�k+v\o���¢pé+£%np���+o����'Ê mq ;±h]+Ot�oO�
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ðÄé+ðãl�v�o%n"�°ést�¢ º#º 7JÌª'F2`Ì�Î�+|3 º#º o%km��é+¢"�#kst/è�v@ï�v�l���o��6kmnÉì�kYt�l%vOl%v2t�o%���st�ê+¢pv6t�ë+ëml%�/ò+npðRt�£�np���+o£%�Ä£�k+v#v�npu�v��°è�t�¢pé+v&o6����2 ì�¢���o%v�o�£�£��`Î@q±?6k+v#v���ést�£�n�����'Ê +q ;±h]+Oì�t��^ê�v§l�v��
��l%ðÄé+¢"t�£�v2�Kt�o

�°v�£,��' ¾ ¬ Ì=Î µ1¬ +�' ¾ ¬ Ì«¿�Î À sÒ�À µ1¬ + À » ²¬¼ x Á ¬ Á �¬ %¹5�vO� 'Ê z® ;�$]+
t��s�ñnp£n�¥t�oO�
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 «v�è�v�l�£%k+v&¢�v&o%o]£%k+v�l�vÄnpo§tÄo�npðKë+¢pv�l�t��s�^ðK��l%v\t�ì&ì�é+l4t�£%v`�6t/ç^£%�`>��s�^£%kmv�sÒ Â ¬ÃÖ 'YÎ�+&�¿Ø@5"]�®�®®{�V§+q i £4�¥t�o�����é+�s�Ñê¬ç Ý t�kst��®t����<ë+l�v�o%v&�¬£�v2�®np���#"�$°í�jOk�q�"v%%q�jO���+o�nÉ��v�l#£%k+vA'T§ À"�+ú¥�'T§ À "�+6£�l%n"�°n"t�u����st�¢�ðRt�£%l%n�ò î¾ ¬�¼ x ��ê+£4t�np�+v2�ñ�
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