
� ���������
	���
������������������������������ �"!#�$�%���&�'�(�����

)+*-,/.�*-*-01,32'*546*6787:9;7�<>=?<@9',3ACBD<@,3AC01<@0+EF,G2'*?H%IKJML-NDOP,KQRLS0'AC,T0'*�46*�L3LG<@=3U1,3A59+LV*?,32'*DLWQ:BX9;7R<@,VQYAZ0
=3*�L/9;7:,[L]\�AC=�,39'0;Q:0'^D_+<@=[<@B`*-,G*-=[L-a'LWQ:0+46*`<b787�<CLV_+*�46,[L�A>\�,32'*c<@9',3ACBD<@,3AC0D=39;7:*X<@=G*XE;*-=/Q:dC*�Ee\f=3AZBg,32'*
H%IKJhB`A'E;*67PNXi]2;Q�Lj<@_'_'=3A�<Z432
Q�LK<>_'_;7kQR4-<@);7:*5,3A5<b787lH%IKJhB`A'E;*67RLK,32+<>,m4-<@0F)n*`*6o#_'=G*�L3L/*�E
Q:01,32'*
\�AC=3BpA@\Kq[r@s6a�.�Q:,32t<uLVB?<b787l_+<@=6<@B`*-,3*-=TvFwyxcz rCND{@Q:0+46*uLWQ:BX9;7R<@,VQYAZ0+LTA>\l,32;QRLc<@9',3ACBD<@,3AC0F<@=3*
46ACB`_'9',6<@,/Q:AC0+<b787:U5Q:0'*6o'_+*-0+LWQ:dC*?46AZB`_+<@=3*�E
,3A`0;9'B`*-=/QR4-<b787:U|LVA@7:dCQ:0'^D,32'*XHMIKJ�a',32'=G*-*XEZQ:B`*-0+LWQ:AC0+<b7
4-<b7R469;7R<@,/Q:AC0+L&)n*�46ACB`*TB}AC=3*�\f*�<CL~QY);7:*CN

�(�+�'�n�(�+���(�n�
���W���j� �(�����b���@���;�#�Z���;�'� � ���'���+�n�M���;�?� ����� �5�8�� b���@�;��¡C¢:£-¤/¥�¦&¢�§@¨R¦W¦/©�ª-«k¬�¦3­b®/«k¯-­@£6¥�£-°3¢:«8¯-­�±²¯-¢:¦3­@¢:«8£6¥

°G«k¨³°3´�¥�£-¢:«8¯-­T«8­T¢�§@¦Mµ+«8¢�¶V·�´6¸3§b©R¹�£3¸-´b¬l¯&¬�¯3ª-¦/¥º�²»�¼-½-¾ ��¿ ��À �+Á��3Â[Â6Ã[Ä �CÅbÅ �;�VÆ6ÇVÈ²�3É[Ê��
� ÊV�ÌË%��ÍM� �;�#�/�c�;���DÎ �#ÍM� �' b�8�%�;Ï+�n¡>¢�£-¤3«$¥�«k¢�ÐK¯�ÑlÒG¯-¨P¢:¦PÓj¨³¯-¢:£-¢:«8¯-­`«8­`¦PÓ-°G«k¢�£-¤/¥�¦�°P¦V¥k¥�´�¥�£-¨�¬l¦Wª-«8´�¬M��»'¼-½-¾ �+¿ �

Á ¾�ÔbÕ�ÖM×�Ø�Ø�Ù/Ú ÄW�
� ÇV� � ��Û-� �;�k�@Üb�K���;�T� ���j� ���;Ý;�C�6�'Þ�®~°3«$¥8¥�£-¢:«8¯-­b®ß«8­&°P§@¦3¬�«8°P£6¥b®~ÐG®~¢:¦3¬M®(à-á'â@ã'«8¬l«8¢'°3Ð6°/¥�¦�¤W¦P§@£-Ò3«8¯-¨(«8­ä£M¬�¯3ª-¦/¥

¯�ÑM£ä¨³¦P£6¥'°P§@¦3¬�«8°P£6¥'¨³¦P£-°3¢:«8¯-­b� Û-� ��¼�Ù/Ö � »'¼-½-¾ � ��å Ã�Á��3Â6Æ À Ä �CÅ�Å ���3É[Æ6ÆVÈ²�3É[É À �
� À � � � �;�8�#æ-ç �#���+�bàP¬ ±�´-¥º®~¦ £-­²ªß±²§@Ð3®/«8¯6¥�¯P¸-«8°P£6¥-®/¢:£-¢:¦/®�«k­�¬l¯Gª-¦/¥º®�¯�Ñ(­@¦3¨WÒ3¦�¬l¦G¬l¤G¨R£-­@¦/�[è�×�é6Å�¼-½-¾³×kê/¾ Û-� � �nÁ��VÂ å �VÄ �

ÅbÅ � À6Àìë È Àìå6å �
� ë ���j��Í �@���;���;�'�n��ç � ���Z���'�/�;�²�5�;�;� Û-��Û-�'� Ý#�G�'�n�ßíî°P¦/¥8¥�´-¥�£-¨&£-´�¢�¯-¬l£-¢�¯-­?¬�¯3ª-¦/¥(¯�ÑK¦PÓ�°3«8¢:£-¤/¥�¦K¬�¦Pª-«8£

«8­@°/¥�´bª-«k­-¸&°3´b¨PÒ3£-¢:´b¨R¦�£-­@ª&ª-«�®�±²¦3¨ï®~«8¯-­b�>��êP×�Ù/ðbê~Ù6� Ê À Æ�Á��3Â[Â6Ã6Ä �CÅ�Å �;� ë[å Ç/È@� ë[å6å �
� å � �3íF°P¦/¥8¥�´-¥�£-¨n£-´�¢:¯-¬�£-¢:¯-­�¬�¯3ª-¦/¥@¯�Ñ�¦PÓ-°3«8¢:£-¤/¥�¦ ¬l¦Wª-«8£�«k­@°/¥�´bª-«8­ì¸�°3´�¨WÒ3£-¢:´�¨³¦�£-­@ª�ª-«$®:±²¦3¨ï®~«8¯-­Mà�à�àPâ@µ+«8¢:¢:«8­-¸

¢$§@¦%ñ(¦/¥�¯-´�®~¯-Ò/©³òC§@£-¤P¯-¢:«8­b®fó-«8«'¨³¦P£-°3¢�«k¯-­b�C»'¼-½-¾ ��¿ ��À-å Á��3Â6Â[Ã6Ä �CÅ�Å � À � å È À Ê ë �
� ÆV� �Cíô°P¦/¥8¥�´�¥�£-¨�£-´�¢:¯-¬�£-¢:¯-­j¬l¯Gª-¦/¥#¯�Ñ�¦PÓ�°3«8¢:£-¤/¥�¦�¬�¦Pª-«8£ä«8­@°/¥�´bª-«k­-¸&°3´b¨PÒ3£-¢:´b¨R¦�£-­²ª&ª-«$®:±²¦G¨�®~«8¯-­Sà�àPâ�õn´�¨�©

ÒG£-¢:´�¨³¦/ö�ª-«$®�±²¦3¨�®/«8¯-­�ö�¨R¯-¢�£-¢:«8­ì¸&÷n£-Ò3¦/®%£-­@ªä¬�¦W£-­²ª-¦G¨P«8­-¸ä÷n£-Ò3¦/®W�²»'¼-½-¾ ��¿ ��À-å Á��3Â6Â[Ã6Ä �CÅ�Å ��Ç[Â6Ê/È À � ë �
� ÉV�gÛ-�ì�j��Í ���@�@�;øC�@�����Cè ��¿M� ç(�'�3�/�;�;�X�;�;�T� � » � ç(�'�/�;�8�#�n�6�Cù�£-¢�¢:¦3¨P­�Ñ/¯-¨W¬l£-¢�«k¯-­&£-­@ª ±²¦3¨P«8¯3ª-«8°�®/¢:¨P´b°3¢:´�¨³¦/®

«8­M®~ÐG®~¢�¦3¬M®�¬�¯3ª-¦/¥�¦Wª�¤3Ð�¨³¦P£-°G¢:«8¯-­�©�ª-« ú�´�®~«8¯-­�¦Pû3´b£-¢:«8¯-­b®P�[ènÔ-üºü � ��Ö �3�Ký Ø�¼ � ��é-ê � � É À Á��3Â6Æ[É6Ä �[ÅbÅ �-�3Ê[Â å È@�3Ç[Ê6Æ-�
� ÂV�gÛ-�ì�j�ìÍ �;�@�@��øC�@���þ���;�T� � » � ç(�'�/�;�k�'�+�ì�²¡6±²£-¢�«k£6¥6±²£-¢�¢:¦3¨P­b®�Ñ/¯-¨(ª-«$®/°3¨R¦G¢:¦�¬�¯3ª-¦/¥º®�¯�Ñ(ª-« ú�´-®/«k¯-­&«8­�¦PÓ-°G«k¢�£-¤/¥�¦

¬�¦Wª-«k£6�@�-Î³� �ÿÛ-� ��Å�Å-ü �'�Ký Ø�¼ � � Ç À Á��VÂ6É6Æ[Ä �CÅbÅ � ë � ë È ë Ê6Ç-�
���3ÃV� � ��Û �;���;�'�;��� � � � ���'���+�n�K�;���F� ����� �5�8�� b���@�;�äõ;§@¦3¬�«k°W£6¥�ÒG¯-¨P¢:¦PÓ
ª-Ð[­@£-¬�«8°/®T«8­ ¢$§@¦Tñ(¦/¥�¯-´�®~¯-Ò/©

òC§@£-¤P¯-¢�«k­b®�ó-«8«+¨³¦P£-°3¢:«8¯-­`£-­@ª&«8­X¢$§@¦�¢:÷+¯6©�Ò3£-¨W«k£-¤V¥�¦KÞ(¨R¦³¸-¯-­@£-¢:¯-¨%¬�¯3ª-¦V¥º� Û-� é���»'¼-½-¾³×�ê ý ü���¼bÙ/Ö � � Â[ÇßÁ��VÂ6É6Â[Ä �
ÅbÅ ��Æ À ÃVÈ�Æ À Â-�

���6�W� � �-Û ���;���'�����;�K� �3��� �5�8�� b���@�;��íF®/´�¨PÒG¦3Ð�¯�Ñ�®:±�«8¨³£6¥C÷+£-Ò3¦�¤P¦P§@£-ÒG¯-«k¨ï®(«k­&¢�§@¦MÞ(¨R¦³¸-¯-­@£-¢:¯-¨(¬�¯3ª-¦/¥º�3Î³ð-Ø�Ù���ð �
Û-� é�����¼ ý é6¾ ý ð�ÚTè�×��:Ô���ê ý Ø³×�é6ð�¾/� Á ¾�ÔbÕ�ÖM×�Ø�Ø�Ù/Ú ÄW�

���3ÊV���j�[� ���;�'�#�ì�	��Ð6­@£-¬�«k°V®ß¯�Ñ £%°P¦V¥k¥�´�¥�£-¨�£-´�¢:¯-¬�£-¢:¯-­�÷+«8¢�§�¨R£-­@ª-¯-¬M¥�Ð�ª-«$®~¢:¨W«8¤3´�¢:¦Wª%¦/¥�¦G¬l¦G­²¢Y®P�/×�ð �Ký Ø�¼bÙ/Ö ý Ø³×�ê ý ü
»;é6Å�Ô�ü ý Ø³×�é-ð ¿ ½-ð ý ÖM×�ê/¾�
#»���é-ê � �-Ù/ê/é6ð�ÚTÎ³ð-Ø�Ù���ð � ��é6ð�� � � �Ký ��ê/ÙWü ¿ Ù�
�
[Ù��/�C�(Ù����+é���
@�>���%� Á ×�ðKÅ���Ù/¾�¾ ÄW�

���3ÇV���j�>� �;���'�'�M���;�`è � ç �C�3�6�'à�®~¯-¢�¨R¯W±�«8°�°W¦/¥8¥�´-¥�£-¨�£-´�¢�¯-¬l£-¢�¯-­%Ñ/¯-¨%¬�¯3ª-¦/¥8¥�«8­-¸&¦PÓ-°3«8¢:£-¤/¥�¦M¬�¦Pª-«8£6�>� ý Ø�Ô���Ù6� Ç À Æ
Á ��Ù/Å�Ø �'�3Â[Â6Ã[Ä �CÅbÅ � ë[å È ë É��

��� À ��ÍM���M�+� �����'� � � � �����@�8�;ø��'Üb�'�?�;��� Û-� � � ��øC�8Ü��+�/�'�;Ïn��íî°P¯-¬ ±�´�¢�¦3¨�¬�¯3ª-¦/¥(¯�Ñ&£-¢:¨P«8£6¥	��¤3¨P«$¥8¥�£-¢:«8¯-­b�
��Ö � ç Ù ý ��Ø Û-� �²å Æ�Á��3Â åGÀ Ä �CÅ�Å ��Ê6Ã6Ã/È�Ê[Ê6Ã��

��� ë �gÛ-�²Û-�-� Ý'�3���+�²í û3´b£-­@¢:«8¢:£-¢:«8Ò3¦�£-°P°W¯-´�­@¢'¯�Ñ�¯6®~°G«�¥8¥�£-¢:«8¯-­b®Pö'¤3«$®~¢�£-¤3«$¥�«k¢�Ð3ö+£-­@ª�¢:¨³£-Ò3¦/¥�«8­-¸�÷+£-ÒG¦/®�«8­&¢�§@¦�ñ(¦/¥�¯-´�®~¯-Ò/©
òC§@£-¤P¯-¢�«k­b®�ó-«8«+¨³¦P£-°3¢:«8¯-­b�b×�ð���¾�êW×ºüºü ý Ø³×8é[ð@¾ ý ðbÚ � � ý�� ÙWüº×�ð��K� ý�� Ù~¾ ×�ðX�ß¼�Ù/ÖM×�ê ý üß��½-¾�Ø�Ù/Öl¾/�'� �'Û-� �Z×�ÙPü�Úb¾ ý ð�Ú
�j� ènÔ����6Ù��/�CÙ~Úb¾ � �@�D×ºü�Ù/½@�#� Ù����né���
@� �3Â6É ë��²ÅbÅ ��Â6Ç/È@� À[À �

��� å �gÛ-��Û-�@� Ý'�3�'�j���;� Û-� » ��� �@�@�;�²�n�'¡C«8­ì¸�´-¥�£-¨�±@¦3¨P¢:´b¨P¤W£-¢:«8¯-­X¢$§@¦P¯-¨PÐ&¯�Ñ%¢�¨R£-Ò3¦V¥�«k­-¸K÷n£-Ò3¦/®%«8­T¦WÓ-°3«8¢:£-¤/¥�¦�¬�¦Pª-«8£� í ¨R¦3ÒG«k¦G÷	�3�C»'¼-½-¾ ��¿ � Ç[ÊßÁ��VÂ6É[É6Ä �CÅ�Å �>Ç6Ê6Æ/È�Ç å �6�
���3ÆV� � � �5�8�@�;�²�j���;�c� � �(�+�/�@�;øCÜ��;�@���n�! �§@¦M¬l£-¢$§@¦3¬�£-¢:«8°P£6¥[Ñ/¯-¨P¬�´�¥�£-¢:«8¯-­T¯�Ñ�¢�§@¦ ±�¨³¯-¤/¥�¦3¬ô¯�Ñ%°W¯-­@ª-´�°3¢:«8¯-­K¯�Ñ

«8¬ ±�´-¥º®/¦/®l«8­c£&­²¦G¢:÷+¯-¨³óT¯�Ñ�°P¯-­@­@¦P°G¢:¦Pª&¦PÓ-°3«8¢:£-¤V¥�¦�¦/¥�¦3¬�¦3­@¢8®Wö+®:±@¦P°3« ��°P£6¥8¥�Ð&«k­c°W£-¨Rª-«8£-°�¬�´-®/°/¥�¦/�@�"��êW¼ � ÎRðb¾�Ø �
� ý ��Ú�×�é3ü � Ú�Ù � Ù�#6×�ê/éb� � å Á��3Â À-å Ä �@Å�Å ��Ê[Ã ë È�Ê å[ë �

���3ÉV� � ����� �5�8�; ��;�²�;�'¡6±�«8¨R£6¥'÷+£-ÒG¦/®%¯�Ñ�°P§@¦3¬�«8°P£6¥'£-°3¢:«8Ò3«8¢:ÐG�²�-êW×�Ù/ð�ê/Ù6� �3Æ ë Á��3Â6Æ[Ê6Ä �CÅ�Å � å Ç À È å Ç å �
���3ÂV� � �-�j�%$ ���;ø��'�;�8�#�V�'�:�C�;���K� � � �%$ ���8�'�8�n�#õn¯-­²°W¦3­@¢:¨³£-¢:«8¯-­ä÷n£-Ò3¦'±�¨³¯W±²£3¸-£-¢�«k¯-­&«8­�¢:÷n¯6©fª-«8¬�¦3­b®~«8¯-­@£6¥�¥�«8û3´b«kª6©

±²§@£6®/¦M®~¦/¥ ÑW©�¯6®~°3«$¥8¥�£-¢:«8­-¸�®~ÐG®~¢�¦3¬M�²� ý Ø�Ô���Ù6� Ê6Ê ë Á��VÂ6Æ6Ã[Ä �CÅbÅ � ë Ç ë È ë Ç6Æ-�



& 	'!C!	'(!b���1�('+�(��
��'�(���*)²��� 		+ & �����-,+!C	1
&	'����� .

/ �10��32��547698;:�<7=!>?<	@�AB<DCFE�<7=GEIHJ=K<	L�A�MONQPOL;RJAS<	HTL�U	VS<	L�U	WYX

260 270 280 290 300 310

180

200

220

/ �;0��5Z(�3[\U	L�8;U	W]U�^FL;RJA_L�8`6aU�^�L;RJAbCc698;:�<7=D^%U7:5LedgfJhDi	i�L�UOLedkjml7i	iJXnYoOpgqsrIqst;tvumtxwzy|{(t}usy]us~���qm��wv��~�o�� _+<@=6<b787Y*67 QYB}_;7Y*-B}*-0�,[<>,/Q:AC0uAC05<K=VQY0'^D46AC0'0'*�46,3*�EDBc9;7:,/Qv�
46ACB`_'9',G*-=�QRL�L/,3=6<bQ:^C2�,V\fAC=G.]<>=[EY�'\�AC=(�?_'=GA#46*�L3LVAC=[L-aZ,32'*mL~QYBc9;7R<@,/Q:AC05E;ACB?<²QY0}QRL�L/_;78QY,]QY0;,3Ag�eLV,3=/Q:_+L�A@\
*��Z9+<b7+.�QRE;,32(N%JM<C432c_'=3A'46*�L3L/AZ=lL/,3AZ=3*�L�,32;QRL%L/,G=/Q:_`_;7:9+L�,/.�AKA²dZ*-=/7R<@_`<@=3*�<CL�*�<C4G2`.�Q:,32D<&.�QRE;,32`*��Z9+<b7
,3Ac,32'*&=[<CEZQ:9+L�A@\�,32'*&B?<CL���N � ,�,32'*K*-0+EDA@\�*�<Z432u46*6787:9;7R<@=m<>9',3ACB?<@,GAC0eLV,3*-_(a;.�2;QR432DQRL�4-<@=G=/Q:*�EDAC9',
*6o+<C46,/7:UX<CLßQ:0`,32'*�L/*��Z9'*-0�,VQ�<²7'QYB}_;7Y*-B}*-BX,6<@,/Q:AC0(a@,32'*MQ:0;\fAZ=3B?<@,/Q:AC0jQ:0`,32'*MA@dC*-=/7R<@_`<@=3*�<CLßQRL�9'_�E'<@,G*�E
);U5B`*�L3L3<@^Z*�L�)+*-,/.�*-*-0F0'*6QY^Z2�)nAC=/Q:0'^5_'=3A'46*�L3L/AC=[L�N�i�2;QRLäL34G2'*-B`*jQRL�*��54GQY*-0;,T<CLM7:AC0'^u<ZL�,32'*T.]Q�E;,G2
A@\�*�<C4G2uL/,3=/Q:_DQRL�7R<@=G^C*-=�,32+<@05,G2'*XLWQv�-*TA>\�,32'*TBD<CL��`9+L/*�E�N��o��F��~��7t��!��w}�!~?o_� 0'*-.".�<bUK,3Am46AZ0+L/,3=39+46,%<&46*6787Y9;7R<@=�<@9',GACB?<@,3AZ0K\�AC=�L~QYBc9;7R<@,/Q:0'^j*6o�4GQ:,[<@);7:*
B`*�EZQR<�2+<CL()n*-*-0T_'=3*�LV*-0�,3*�E�N�i�2'*�46AC0+L/,3=G9+46,/Q:AC0KQRL )+<CL/*�EKAZ0TLWQ:0'^C9;7R<@=�_n*-=3,39'=3)+<>,/Q:AC0X<@0+<²7YU'LWQRL�A@\',32'*
_+<@=3,VQ�<²7 EZQK�(*-=3*-0;,/QR<b7�*��Z9+<@,/Q:AC0 B`A#E;*67RLM\�AC=�*6o+4GQ:,[<@);7:*TB}*�EZQ�<�a+<@0+E}Q:,mLV2'A².&L%,G2'*T4G7YA;L/*K=3*67R<@,/Q:AC0+L/2;Q:_



� ���������5	��ï
l�������������&�����b���������(�ô!'�$�����&�'�(�����

I�QK�(9+LWQ:AC0 A@\%,32'*Td@<@=/QR<@);7:*_�F<@0+E5,32'*K*6o+4GQ:,[<@,/Q:AC0��/9'B`_ <>,�,32'*T.�<bdC*6\�=3AC0;,�<@=3*TLWQ:Bc9;7R<@,3*�E )�U
9+LWQ:0'^1<5);Q:^uBD<CL��F,3Au46AC9'0;,T,32'*D0;9'BX)n*-=TA@\�*6o+4GQ:,3*�Et46*6787RLjQ:0 ,32'*`0'*6Q:^C2;)+AC=32'A;A'Et<@0+E <@_'_;7:UZQY0'^
<F,32'=G*�L/2'A@7RE \�9'0+46,/Q:AC0",GA1,32'*5=3*�L/9;7:,/Q:0'^ qP.�*6Q:^C2;,3*�EnsX46AC9'0;,��?�s�FNôi�2;QRL`,G2'=3*�L/2'A@7RE \�9'0+46,/Q:AC0 Q�L
L/*67:*�46,3*�E5L/9+4G25,32+<@,M,32'*K46AC=3=3*�46,�.�<bdC*�L/_+*-*�E}QRL�AC)',6<bQ:0'*�E}\fAC=�<b787(d²<b7:9'*�L�A@\5�� Nk�l<b7R469;7R<@,3*&\�=3ACB ,32'*
H%IKJ ,32'*`_;7R<@0+<@=K.�<bdC*`L/_+*-*�E��S�����bq	�� s�A@\]<@0 QRL/A@7R<@,G*�E \f=GAC0�,K_'=GAC_+<@^�<@,VQY0'^DQ:0;,3A5B`*�EZQ:9'B .�Q:,32
=3*�46A@dC*-=3U d²<b7:9'* �� N�¡�=3ACBp,32'*`BD<CL���a�<uL~QYBc9;7R<@,/Q:AC0 ^@Q:dC*�LS,32'*`\�9'0+46,/Q:AC0*��¢bq�£ns[a�,32'*D_;7R<@0+<@=j.]<bdC*
L/_n*-*�E?<CLM<&\�9'0+46,/Q:AC0DA@\(,32'*�,32'=3*�LV2'A@7RE5q~<bdC*-=6<@^C*�EjA@dC*-=l<b787(EZQY=G*�46,/Q:AC0+L6s[N%i]2'*�L/*ä,/.�ATL/_n*-*�E'LlLV2'AC9;7RE
)+*j*��C9+<²7%q�Q:0u,32'*6Q:=�=G*�L/_+*�46,/Q:dC*j,/Q:B`*X<>0+E5L/_+<C46*XLG4-<b7:*�L6s�\�AC=ä<b787�d@<b7:9'*�L�A@\S�� N%i�2'*-=3*6\�AC=3*£nq � s?�¤�D¥ ¢¢§¦e¨ ��� q�© ¥ ¢ q � s3seªD«¬ *-=3*F© ¥ ¢ QRL�<@0u<I�?0'*K,G=[<@0+LW\�AC=3B?<>,/Q:AC0c\�=3ACB ,32'*T<@9',3AZB?<@,3AC0Dd²<>=/QR<@);7:* � Q:0;,3A`,32'*THMIKJôd²<>=/QR<@);7:*�� <@0+E ¨ ,3=[<@0+L~\fAC=GB?L�,32'*j9'0;Q:,[L�A>\�B`*�<CL/9'=G*-B`*-0�,]\fAC=�.]<bdC*KL/_n*-*�E'L-N

{CAD<c=39;7:*K\�AC=�9'_�E'<@,/Q:0'^­�eQ:0u,32'*T<@9',GACB?<@,3AZ0`QRL�������®�K�°¯²±T³�£µ´¶�s·¹¸w}º �?�s�®»°£nq � s �D¼9u�~ �s·;½ ¢ � ru¾t;��u �s·;½ ¢ � vm¸
.�2'*-=3*K,G2'*XL/9'_n*-=[L346=/Q:_',&=3*6\f*-=6L�,3A`,32'*K,VQYB}*TL/,3*-_À¿�<@0+E]Á}ÂJÃ'E;*-0'AC,3*�L�46AC0;dCA@7:9',/Q:AC0(N

i]2'*K9'_�E'<@,3*S\f9'0+46,VQYAZ05\�AC= � Q�L]AC)',[<bQ:0'*�EuEZQ:=3*�46,V7YU
\f=GACB ,32'*TH%IKJ \fAC=��� �Ä ��Ä ¿ �ÆÅ5Ç q�È ½ q	�� s�ÉT�� s Qk\¶�­� r	¸Ç q�È ¥ q	�� s�ÉT�� s Qk\¶�­� v'N

i]2'*K=39;7:*K\�AC=�9'_�E'<>,/Q:0'^ � Q:0u,32'*T<@9',GACB?<@,3AZ0`QRL��w}º � ·-� �IÊxË�Ì�Ë�Í�Î �D¼Yus~�s·;½ ¢ � vumt1�Quawvº �s·(� v �D¼9u�~� ·1½ ¢ �"B?<bogÏ²vmÉ � ·�Ð�Ñ1©xÒ Ç ¥ q � smÓS¿�ÔDÕumt1�Quawvº �s·(� r �D¼9u�~� ·1½ ¢ �"BcQ:05Ï �IÊxË�Ì�Ë�Í�Î É � ·�Ð×Ö1©xÒ Ç ½ q � s¾ÓS¿zØÙÕ;a
.�2'*-=3*S©xÒ��²ÚT©kÛÙÚ-�� � �IÊxË�Ì�Ë�Í�Î ÛCq	��IÊxË�ÌÝÜ �� ÊßÞáà s�É Çmâ � Ç q�È â q	�� s�É7�� s�.�Q:,32ã�� �ã© ¥ ¢ q � s�É+<@0+E�ÓS¿MQ�L
,32'*&7:*-0'^C,32 A@\�AC0'*S� � ,/Q:B`*XL/,G*-_5B`*�<CL/9'=3*�E}Q:01H%IKJ ,VQYB}*T9'0;Q:,[L-N

Oï\ �IÊxË�Ì�Ë�Í�Î QRL�);Q:^+a+,G2'*K*-=3=3AC=�Q:0;,3=3A'E;9+46*�E )�UD,32'*XEZQRL346=G*-,/Qv��<@,/Q:AC0FA@\��� qP,G2'*]Ñ�Ôþ<@0+E ÖQØXAC_n*-=[<D�
,/Q:AC0+L6s�Q�L&L/B?<²7k7PNä(o�å!{"w;rIqstçæSqTèYu|�Iw�y���t}qm��wv��~�o i Ae46AZB`_;7:*-,3*`,32'*`E;*�L346=/Q:_',/Q:AC0 A@\l<�� � B}A#E;*67Pa�,32'*j\�9'0+4��
,/Q:AC0+Lçé qT���ÉT�� s�<@0+E Ç qT��YÉJ�� s�Q:0 q[r@s�Bc9+L/,�)+*cL/_+*�4GQKê+*�E�N�i�2'*Së�=G*-^CAC0+<@,3AZ=lB}A#E;*67(QRL&432'A;L/*-0!�é qT���ÉT�� s?�®���q[r Ü ��ßs Ü �é¹�� qT�� Üaì s�ÛCqT��bÐ ì s�É Ç qT��YÉJ�� s?�®�� Ü �� É
.�Q:,32 �é �îíu<>0+E ì ��v�«�vCv	ïm«�i�2'*Dd²<b7:9'*�LcA>\],G2'*�� � L/_+<C46*546AC0+L/,[<>0�,T<@0+E ,/Q:B`*5L/,3*-_(a?Ó_ð <@0+EÓS¿�É(B`*�<CLV9'=3*�E Q:0 HMIKJ 9'0;Q:,[L�a�<>=3*`AC)',[<²QY0'*�E );UuQRE;*-0;,/Q8\fUZQ:0'^ôq[r@säEZQK�(9+LWQ:AC0"46A;*��e4GQ:*-0�,6LX<>0+E q�ï;s
L/A@78Q:,[<@=GUu_;7R<@0'*c.�<�dZ*TL/_+*-*�E'LmQY0F,32'*`HMIKJ <>0+E]� � B`A#E;*67RL-NgñhQ:,321<b787�,G2;Q�L&BD<C432;Q:0'*-=3U
Q:0 _;7R<C46*Ca
<D=3AC,6<@,/Q:0'^uL/_;Q:=[<b7%.�<bdC*T.�<CLK4-<²7�469;7R<@,G*�E1AC01< � vZv_ò � vCvD^Z=/QREuA>\]46*6787RL-N � L/0+<@_+LV2'AC,KA@\]<5LV_;QY=6<b7
QRLäLV2'A².�0DQY0]¡ Q:^C9'=3*�í�a'.�2'*-=3*K,32'*j=3*-^@Q:AC0 A@\�*6o+4GQ:,[<@,/Q:AC0
QRL�AC9',V7kQ:0'*�E
Q:0u.�2;Q:,3*c<@0+ED,32'*j^C=3*-UZ7Y*-dZ*67�L
Q:0+EZQR4-<@,3*c,32'*Td@<b7:9'*cA@\�,G2'*T=3*�46A@dC*-=3UDd²<>=/QR<@);7:* � N�i�2;QRL5� � L~QYBc9;7R<@,/Q:AC0 A@\%,32'*TL/_;Q:=[<²7�.�<bdC*TL/2'A@.äL
B?<@0;UD\�*�<@,39'=3*�L&,32+<>,m<@_'_n*�<@=&Q:01LWQ:BX9;7R<@,VQYAZ0+LKA@\%,32'*�ë�=3*-^ZAC0+<@,3AC=KH%IKJML�);UuL/,[<>0+E'<@=[E 0�9'B}*-=/QR4-<b7
B`*-,32'A'E'L5ó:rbvDôPaYó:rCr�ôWaC*-dC*-0FE;A².�05,3Ac,32'*­õ6B}*�<@0+E;*-=/Q:0'^JöcA@\�,32'*K,/Q:_ A@\�,G2'*TL/_;Q:=[<b7%q~LV*-*F¡ QY^Z9'=3* � s6N



& 	'!C!	'(!b���1�('+�(��
��'�(���*)²��� 		+ & �����-,+!C	1
&	'����� í

÷ <CL��B�

øùùùùùùùùùùùùùùùùùùùùùùùú

v v v v r r r r r r r v v v v
v v v r ï í í í í í ï r v v v
v v r ï � . � � � . � ï r v v
v r ï � � û ü rbv ü û � � ï r v
r ï � � ü rCr r�í rIí r�í rCr ü � � ï r
r í . û rCr r � r � r�ý r � r � rCr û . í r
r í � ü r�í r � r ü ïZv r ü r � r�í ü � í r
r í � r�v r�í rDý ïCv ï�r ïCv rDý r�í r�v � í r
r í � ü r�í r � r ü ïZv r ü r � r�í ü � í r
r í . û rCr r � r � r�ý r � r � rCr û . í r
r ï � � ü rCr r�í rIí r�í rCr ü � � ï r
v r ï � � û ü rbv ü û � � ï r v
v v r ï � . � � � . � ï r v v
v v v r ï í í í í í ï r v v v
v v v v r r r r r r r v v v v

þáÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿÿ
�

/ �10����'�����gA�EIL�81@IAF>?A�8��DRTL;CF81W]L;RJASVS<DC
	�X
Ijqe�nsç�%EZQK�ß9+L~QYAZ0 46A;*��e4GQ:*-0�,&d#L�,32'=3*�LV2'A@7RE�N

100 200 300 400 500 600

1

2

3

4

5

6

7

8

4bqe�nsç�%L/_n*-*�Eud'L�,32'=G*�L/2'A@7RE�N

100 200 300 400 500 600

1

2

3

4

5

6

7

/ �10�������
 8 �ÝH7C%8;U	W]E�UIA��°EI81AIWsL?<	W�Mb69=K<	Ws<	:5>?<7@�AbCe6mA�A�M�@�C5L;RJ:�A�C�RJU	=KMg^%U7:5U	HJ:3[\<DC
	�Xí'N�.]QY,G2;QY0 ,32'*T.�<bdC*6\�=3AC0;,[L%<>0+ED.]<bdC*-)+<Z4��'L-a?�� 4G2+<@0'^C*�L]dC*-=3U}7kQ:,3,V7Y*Ca�LWQ:0+46*a�� QRLä<}LW7:A².îd²<@=/QR<@);7:*CN
{CA@7:dZQY0'^D,32'*j*��C9+<@,VQYAZ0Àé(qT��!ÉT�� s?� vj\�AC=À��5^>QYdZ*�L�,32'=3*-*cL/A@7:9',/Q:AC05)'=[<@0+4G2'*�L-a����¤È ¥ q	�� s�É ���� È��Cq	�� s�É �� �¤È ½ q	�� s�É
,/.�A?A@\%.�2;Q�4G2ôq�È ¥ q	�� s]<@0+E�È ½ q	�� sGsä<@=3*XLV,[<@);7:*CNXi]2'*�L/*c,~.�AD)'=[<@0+4G2'*�LKE;*-,3*-=3BcQ:0'*`,G2'*Xd@<b7:9'*`A@\���Q:0u,32'*K=G*-^@Q:AC0+L�)n*-,/.l*-*-05.�<bdC*6\�=3AC0;,[L%<>0+E5.�<bdC*-)+<C4��#L-N

i]2'*�d²<b7:9'*KA@\g�� Q�L�78Q:BcQ:,3*�ED);U �� ÊßÞáà�� �� � ��IÊxË�Ì É@.�2'*-=3*��� ÊxÞáà Q�LM,32'*�d²<b7:9'*KA@\Ý�� <>,%,32'*�=G*�L/,/Q:0'^
L/,[<>,3*Ca;QPNº*CN:a',G2'*XL/,[<>);7Y*cL/A@7:9',/Q:AC0FA@\ Ç qT��YÉJ�� sß� v`<>0+EÀé qJ��!ÉT�� sx� v'N��nQv�C*-.�QRL/*Cag��IÊxË�Ì QRL&,32'*Kd²<²7Y9'*cA@\�� <@,�.�2;QR4G2\È��@q	�� s?� È ½ q	�� s�« � ,�,32;QRL�d²<²7Y9'*KA>\F�� a�È ½ q	�� s�Q�L]0'AC,�L/,[<@);7:*CN � ,��� �§��IÊxË�Ì É#<j.�<bdC*-)+<C4��
A'4-469'=[Lä<ZLl< �~9'B`_
\f=GACB ����¤È ½ q	�� s%,GA°����¤È ¥ q	�� s[NOW0 AC=[E;*-=5,GAôB`A#E;*67`<ôH%IKJ A>\X,32;QRLuLVAC=3,�a]QY0;,3=3A'E;9+46* ,~.�A d²<@=VQ�<>);7Y*�L]��É � Q:0 ,32'*t46*6787:9;7R<@=
<@9',3AZB?<@,3AC0!� ����Å v w}º ����¤È ¥ q	�� s�É qP=3*�46A@dC*-=VQY0'^DL/,[<@,3*@s

r w}º ����¤È ½ q	�� s�É qP*6o+4GQ:,3*�EuL/,6<@,3*@s
<@0+E � �¤©]q	�� sx� � ��bÜ �� ÊxÞ à��IÊxË�ÌçÜ �� ÊßÞáà ��ÊßË�Ì�Ë�Í�Î «



ï ���������5	��ï
l�������������&�����b���������(�ô!'�$�����&�'�(�����

OW0u_+<@=G,/QR469;7�<>=�a�� � �ßÐ���� a'.�2'*-=G*�� QRL�,32'*T0'AC=GB?<b7�dC*67:A'4GQ:,~UCa�� QRL�,32'*X469'=3d@<@,39'=3*Ca�� Q�L
,G2'*TEZQG�(9+LWQ:AC0146A;*��e4GQ:*-0�,ba+<@0+EÀ�]QRL�,G2'*K_;7�<>0+<@=ä.�<bdC*KL/_+*-*�E�N

� I�QRL/_n*-=[LWQ:AC05=3*67R<@,VQYAZ0!� � .]<bdC*6\�=3AC0;,�4-<@0?_'=GAC_+<@^�<@,G*�0'AC,%AZ0;7YUþQY0;,3Aj=3*�L/,/Q:0'^cB`*�EZQ:9'Bua;)'9',�<b7RL/A
Q:0;,3Au_+<>=3,/QR<b787:U =G*�46A²dZ*-=3*�EFB`*�EZQ:9'BuN}OP01,32;QRLj4-<CL/*`,32'*DL/_+*-*�E A@\l,G2'*`,3=[<bdC*678Q:0'^5.�<�dZ*þLV2'AC9;7RE
)n*XLW7:A@.�*-=�,32+<@05,G2'*TL/_+*-*�E
A@\�_'=GAC_+<@^�<@,VQYAZ0DQY0;,3Ac\�9;787:U5=3*�46A@dC*-=3*�E qP=3*�LV,/Q:0'^'s%B`*�EZQ:9'BuN

� {C_+<>,/QR<b7�Q�LVAC,3=3AC_;UY�?i�2'*5L/2+<@_n*5A@\mL/_;Q:=[<b7RLjQ:0ô,32'*�LV*5*�<@=/7:U1B`A'E;*67RLc.�<CLc<b7:.]<bU'LcL��C9+<>=3*Ca�0'AC,
=GAC9'0+E�aCE;9'*%,3A&,32'*M0'*�<@=3*�L/,���0'*6Q:^C2;)+AZ=���AC0;7:U`46AC0'0'*�46,/Q:AC0+L�<@0+ES,32'*%=3*�LV9;7Y,VQY0'^T<>0;Q�LVAC,3=3AC_;QR4�L/_n*-*�E
A>\�_'=3AZ_+<@^�<@,/Q:AC0(N

i�2'*�L/*&,32'=3*-*&L/2'AC=3,[46AZBcQ:0'^�L�2+<bdC*�)+*-*-0u<ZE'E;=3*�L3L/*�EjQ:0aõ-L/*�46AC0+E}^C*-0'*-=[<>,/Q:AC0söKB`A'E;*67RLM)�U! ä*-=G2+<@=[E;,�a
{�4G2�9+L/,G*-=ä<@0+EuiMU'L/AC0]ó . ôPaYó � ôPaYóKý�ôPa ÷ <>=���9+L�<@0+E ¬ *�LGLFó:rIïDôPasó�r�íDôPa'<@0+E5J�ê+B`A@de<@0+E�¡n<CL/,5óáïDôWN

i A1B`A'E;*67m469'=3d@<@,39'=3*5*��(*�46,[L�a� ä*-=32+<>=[E;,�a�{�432;9+L/,3*-=?<>0+Eôi%U'L/AC0 Q:0�,G=3A#E;9+46*�E );Q:^C^C*-=D0'*6QY^Z2m�
)+AZ=32'A�A'E'L-N i�2'*-Ut9+LV*�EôL��C9+<>=3*�LjA@\mLWQv�-*Fq�ï#"3Ð r@s � a�.�2'*-=3*$"|� r	É&%'%&%�É � NuOW0ô,32'*6Q:=?<@9',3AZB?<@,3AC0
,32'*`0;9'Bc)+*-=cA@\�*6o+4GQY,G*�Eô46*67k7RLc.]QY,G2;QY0 ,32;QRLcL��Z9+<@=3*cQRLc46AC9'0;,3*�Et<>0+Et<
,32'=3*�L/2'A@7RE|\f9'0+46,VQYAZ01QRLc<@_m�
_;78Q:*�Eu,GAX,G2'*K=3*�L/9;7:,�Nx¡�9'=3,32'*-=3B`AZ=3*Ca;)�UDB?<D�ZQ:0'^`,32'*K,32'=3*�LV2'A@7REu<S78QY0'*�<>=�\�9'0+46,/Q:AC0uA>\�,32'*K=G*�46A²dZ*-=3U
L/,[<>,3*Ca�,32'*-U5Q:0;,3=3A'E;9+46*eEZQRL/_n*-=[LWQ:AC0(NDi�2'*6Q:=X<@9',3AZB?<@,3AC0FL/,/Q8787]L/9T�(*-=[LKLVACB`*-.�2+<@,&\�=3ACBpEZQ:=3*�46,/Q:AC0+<b7
<@0;QRL/AC,G=3AC_;UCN÷ <@=���9+LK<@0+E ¬ *�L3LT<ZE'E;=3*�L3L&,32'*`_'=GAC);7:*-B A@\�EZQY=G*�46,/Q:AC0+<b7]<>0;Q�LVAC,3=3AC_;Uu);U5Q:0;,3=3A'E;9+4GQ:0'^|LV*-BcQv�
=[<@0+E;AZBÌ^C=/QRE'L-NMi�2'*-U`=[<@0+E;AZBcQv�-*K,32'*�_+A;LWQ:,/Q:AC05A@\�<S^C=/QRE`_nA@Q:0�,�.�Q:,32;Q:0DQY,6L%9'0;Q:,�L��Z9+<@=3*Ca'<@0+E},32'*-0
B?<@=��u<b787�0'*6Q:^C2;)+AC=6L&.�Q:,32;Q:0t<?4GQ:=[469;7R<@=j)+AC9'0+E'<>=3Uu46*-0�,G*-=3*�E AC0F,32'*T^C=VQ�E _nA@Q:0�,�N&OW0 ,G2;Q�L&BD<@0'0'*-=
,32'*-U5<C4G2;QY*-dZ*T^CA;A#E}QRL/AZ,3=3AC_;Ue<>,l,G2'*X46A�L/,�A@\�2;Q:^C2 46AZB`_'9',[<@,/Q:AC0+<²7�46ACB`_;7:*6o;QY,/UCN

J�ê+B`A@d?<@0+E�¡n<CL/,�=3*�46AC^C0;Qv�-*j,32+<@,M\fAZ=]E;*-,G*-=3BcQ:0;Q:0'^5.�2'*-,32'*-=ä<c46*6787�LV2'AC9;7RE5)+*�46AZB`*K*6o�4GQ:,3*�E�a
,32'*`*6o+4GQ:,[<@,/Q:AC0 A@\ä<D0'*�<@=3);U146*6787]2+<ZLT<5);Q:^C^Z*-=T*��(*�46,T,32+<>01,32'*`*6o+4GQ:,[<@,/Q:AC0 A@\]< 46*6787],G2+<@,&QRLK\P<@=
<b.�<�UCN�i�2'*-U?4-<b7R469;7R<@,3*c<K.�*6Q:^C2;,3*�E5L/9'B A@\(*6o�4GQ:,[<>,/Q:AC05A@\�46*6787�L]Q:05,32'*&0'*6QY^Z2�)nAC=32'A;A#E�a'.�2'*-=3*m46*6787RL
4G7:A�L/*j,3Ac,32'*X46*-0;,3*-=�2+<bdC*K2;Q:^C2 .l*6Q:^C2;,[L�<>0+E546*67k7RL�\P<@=�<b.]<bU`2+<bdC*&7:A@. .�*6Q:^C2;,[L-N

i]2;Q�L�_+<>_+*-=�Q:0;,3=3A'E;9+46*�L%<Sõ6,32;Q:=[Ec^Z*-0'*-=[<@,/Q:AC0söK<@9',GACB?<@,3AZ0K,32+<@,%46ACBc);Q:0'*�L�,32'*�L/,3=3*-0'^Z,32+L�<@0+E
<bdCA@QRE'L�,32'*j.�*�<D��0'*�LGL/*�L�A>\�,32'*�LV*T*�<@=/78Q:*-=KdC*-=[L~QYAZ0+L-Nç¡'9'=3,G2'*-=3B`AC=3*Ca�,32'*X46*6787:9;7R<@=T<@9',3ACBD<@,3AC0Fq�� � s
=39;7:*�L&<@=3*T4G7:A�L/*67:U5=3*67R<@,3*�E
,3Ac,32'*T9'0+E;*-=V7YUZQ:0'^5_+<@=3,/QR<b7�EZQG�(*-=3*-0;,/QR<b7�*��Z9+<@,/Q:AC0+Lmq[r@s[N

(Yo*)�um���	rDw;{!��w}�!~ �sºB~9uTæ y]qs�&+-o  ä*-=32+<@=6E;,�a�{�4G2�9+LV,3*-=X<@0+E i%U'L/AC0 9+L/*�Et<5L��C9+<@=G*`B?<CL��
)+*�4-<>9+L/*`,32'*cAC_n*-=[<@,/Q:AC0FA@\l46AC9'0;,/Q:0'^5,32'*c0;9'BX)n*-=KA@\l*6o+4GQ:,3*�E 0'*6Q:^C2�)nAC=[Lj4-<@0F)+*`E;AC0'*cQ:01<D,/Q:B`*
Q:0+E;*-_+*-0+E;*-0;,uA@\K,32'*FLWQv�-*uA@\T,32'*5BD<CL���N i�2;QRL}_'=3AC_n*-=3,/U Q�L}dC*-=3UôE;*�LWQ:=[<@);7:*Ca�*�L/_+*�4GQR<b787:Uh\fAC=});QY^
B?<CL �#L-N&i�2'*c)+<CLWQR4SQRE;*�<}Q�L&,GAe46AC0+LV,3=39+46,K<?L��Z9+<@=3*cB?<ZL��u<CL�,32'*X46AC0;dCA@7:9',/Q:AC0FA@\�<`dZ*-=3,/QR4-<b7%L/,3=/Q:_
<@0+E5<c2'AZ=/Qv�-AC0�,6<b7�L/,3=VQY_(NMi�2'*TL/9'B .�Q:,32;Q:0 <`L/,G=/Q:_DQ�L&4-<b7R469;7R<@,3*�E );Ue<`LG4-<@0'0;Q:0'^?AC_n*-=[<@,/Q:AC0(N� 0'AC,32'*-=�BD<CL��`q/<KEZQ�<>B`AC0+EcB?<ZL��+s(4-<@0`)n*ä46AC0+L/,G=39+46,3*�Ec<CL�,32'*ä46AZ0�dCA>7Y9',VQYAZ0XA>\�,/.�AmEZQR<@^CAZ0+<b7
L/,3=VQY_+L�N�i]2'*%0'*-. B?<CL��&QRL�4-<b7R469;7�<>,3*�E`<CL ,32'*l46AZ0�dCA>7Y9',VQYAZ0TA@\�<&L��Z9+<@=3*%BD<CL��K<@0+ET<&EZQR<@B`AC0+EjB?<CL ��N
i�2'*j=3*�L/9;7:,[L�A@\�Q:,[Lä<>_'_;7kQR4-<@,VQYAZ0 ,GA?<?E'<>,[<`<@=3=6<�U54-<@05)n*þ4-<²7�469;7R<@,G*�Eu.]QY,G2 û <CE'EZQ:,/Q:AC0FAC_+*-=[<>,/Q:AC0+L
_+*-=�46*6787ïa>Q:0+E;*-_+*-0+E;*-0;,�A@\+,32'*äL~Q �-*�A@\+,32'*�B?<CL���N�i�2'*�*6o�<>B`_;7:*�L�2'*-=3*�9+L/*ä<&L��Z9+<@=3*�B?<CL �TA@\+=[<ZEZQY9+Líc<@0+E5<`EZQR<@B`AZ0+EDB?<CL��D,32+<@,MQRL�46AC0+L/,G=39+46,3*�E}\�=3ACBgEZQR<@^CAC0+<b7�L/,G=/Q:_+L�A@\�7Y*-0'^Z,32 . qP=[<ZEZQY9+L¹ï;s[N�i�2'*õ-46ACBc);Q:0+<@,/Q:AC0söþB?<CL��}QRLäL/2'A@.�0DQ:0]¡ QY^Z9'=3*`rCN� 46=39+4GQR<b7(,3*�LV,�\�AC=%,32;QRLMB?<CL �TQRLM,32'*K469'=3d²<>,39'=3*&=3*67R<@,/Q:AC0+L/2;Q:_(a�� �¤��Ð$��� a;.�2;QR432}QRL%,G*�L/,3*�E
);UuLWQ:BX9;7R<@,VQYAZ0+LKA@\�.�<�dZ*�L�.�Q:,32FEZQK�ß*-=G*-0�,T469'=3d@<@,39'=3*�L�Näi�2'*cB?<CL �5*6o#2;Q:);Q:,[LT<þ78Q:0'*�<@=K=3*67R<@,/Q:AC0+L/2;Q:_
.�Q:,325<@0`*��(*�46,/Q:dC*KEZQK�ß9+L~QYAZ0u46A�*��e4GQ:*-0;,�A@\ � a'<b7:B`A�L/,�QY0+E;*-_n*-0+E;*-0�,&A@\(,32'*�,G2'=3*�L/2'A@7RE5<@,�.�2;QR4G25,32'*
L/_n*-*�E5A@\�_'=3AC_+<@^;<@,/Q:AC0DQRL�E;*-,3*-=3BþQY0'*�E�Nç¡ Q:^C9'=G*Fï`L/9'B`B?<>=/Qv�-*�L�,32'*XL~QYBc9;7R<@,/Q:AC0 =3*�L/9;7:,[L-N

,�o��F��~��Q��r7���D��w}�!~Æ�sº��Du¾t;tz��t}qsr qY�9����y\qm����~îr7��t}u¾��º�rI��y �D¼Yuãp�).- y]��/!umtco OP0h,32'*
H%IKJ B`A'E;*67�q[r>s[aCx�QRL�<TL/BD<b787�qP_nA�LWQ:,/Q:dC*@s�_+<>=[<@B`*-,3*-=�=G*-_'=3*�L/*-0;,/Q:0'^X,G2'*�,/Q:B`*KL34-<b7:*�L�\fAC=%4G2+<@0'^C*�L�Q:0�� qP,32'*]\ï<CLV,%d²<>=/QR<@);7:*@s�<>0+E*�� qP,32'*KLW7:A@."d@<@=/QR<@);7:*@s[N�i�2'*äL/B?<²7k7:0'*�L3L]A@\�x%BD<D�C*�L�0;9'B`*-=/QR4-<b7�L/A>7Y9',VQYAZ0
A@\�q[r@s%EZQK�e469;7:,�an)'9',�Q:,ä4-<@05)n*T*6o'_;7:A@Q:,3*�E )�U5LWQ:0'^C9;7R<@=&_+*-=3,39'=G)+<@,/Q:AC0u,G2'*-AC=3U]ó:r � ô�,3A`L/2'A@. ,32+<>,
rCN�,G=[<bdC*678QY0'^}.]<bdC*KL/A@7:9',/Q:AC0+L&<@=3*K_nA�L3LWQ:);7:*j\fAZ=�,32'*�L/*TL/U'L/,3*-BDL�¸ï'N�<b.�<bUc\�=3ACB ,32'*K.�<bdC*6\f=GAC0�,6L%<@0+E
.]<bdC*-)+<Z4��'L���u4G2+<@0'^C*�L�dC*-=GU`78Q:,3,/7:*Ca�L/A`,32+<@,çé qJ���ÉJ�� s10 v�¸



Proc. of the Fifth SIAM Conf. on Parallel Processing for Scientific Computation

 J. Dongarra, ed.; SIAM, (1992) 376-381

�/�8�;� 2354768674 �79 2�:<;�=�>�? 97@'��ACBCDFE = @ :HGJI#G ACB��LKFK I<:<; B�� GJ=NMC;�OPGJ=N:<2 E

Q�RTSVU )XWY-[Z$- U*\�Q�S'] Z ��-[^_^a`.^ \.Ub\ ` Q�]dce\�Q�] Zgf ]dU
ch] ).-[^ S ZiWj-[k � SVQ�\.l ^a- c -[) SV\Tm

Û�n��� Í � � �u�'Î � ���po ý ðbÚ Û ��ç�� Û-��� �������rq ý ð�Ú�sZ�s����� ��� �T� � �����ro

t[uwvCxCy7z|{Vx
} � ¼�×�¾(Å ý Å@Ù�� ×�ð-Ø���é-Ú�Ôbê/Ù~¾ ý ð�Ù��uê/ÙWüºü�Ô-ü ý � ý Ô�Ø�é6Ö ý Ø�é6ðKÖ�é-Ú�ÙWü'é��+Ù�#-êW×�Ø ý Õ�ü�Ù�ÖlÙ/Ú�× ý ��×�Ø�¼�×�ÖlÅI��é � Ù~Ú
Ø���Ù ý Ø�Ö�Ù/ð-Ø�¾�é�� Á��3Ä Ú-×<~�Ôb¾³×�é[ð ý ðbÚO� ý�� Ù&Å���é6Å ý � ý Ø³×�é[ð;� ý ðbÚ ÁRÊ6Ä ¾³ü�é��"Úb½-ð ý Ö%×�ê/¾Ké���Ø�¼�Ù5��Ù/ê/é � Ù���½ �[ý �³× ý Õ�ü�Ù �5� ¼bÙ
ý Ô�Ø�é6Ö ý Ø�é6ðK×�¾�Õ²é6Ø�¼Kê/é[Ö�ÅbÔ�Ø ý Ø³×�é[ð ý ü�ük½jÙJ�]êW×�Ù/ð-Ø ý ð�Úg� ý ×�Ø�¼Q�:Ô-ü+Ø�é�Ø�¼�ÙMÔ�ð�ÚbÙ��³ü�½6×�ðÙ�KÅ ý ��Ø³× ý ü+Ú-×<~;Ù���Ù/ð-Ø³× ý ü(Ù8�-Ô ý Ø³×�é6ð�¾ �

��o S ~s��rI��/-���D��w}�!~?o J�o+4GQ:,[<@);7:*cB`*�EZQR<5L/9'_'_+AC=G,K9'0+E'<@B`_+*�E|,3=[<bdC*678Q:0'^?.�<bdC*�L�A@\%*6o�4GQ:,[<>,/Q:AC0(a
L/9+4G2t<CL&.�<bdC*�L&A@\�B`*-Bc)'=[<@0'*`E;*-_+A@7R<@=VQ ��<>,/Q:AC0 Q:010'*-=3dC*?<²o#AC0+LK<>0+EF.�<�dZ*�L�A@\äL/,6<@=�\�AC=3BD<@,/Q:AC0 Q:0
^�<b7R<C46,VQ�45E;9+LV,þ4G7:AC9+E'L�Nti =[<CEZQ:,/Q:AC0+<b787:UCa%*6o+4GQ:,[<@);7:*uB}*�EZQ�<|2+<�dZ*?)n*-*-0ôB`A#E;*67:*�E *6QY,G2'*-=X);U _+<@=3,/QR<b7
EZQK�(*-=3*-0�,VQ�<²7�*��C9+<>,/Q:AC0+L�AZ=�)�U546*6787:9;7�<>=T<@9',3ACB?<>,[<'N

{CAZB`*TLWQ:B`_;7:*DqP,/.lA7��d²<@=/QR<@);7:*@s%_+<>=3,/QR<b7�EZQK�ß*-=G*-0�,/QR<b7�*��Z9+<@,/Q:AC05B`A'E;*67RL�A@\�,32'*&\�AC=3B
q[r@s

Ä ��Ä ¿ � xC� � ��SÐ r
x é qT��YÉT�� s�ÉÄ ��Ä ¿ � Ç qT��YÉT�� s�É

2+<bdC*%)n*�46ACB`*M_+AC_'9;7R<@=�=3*-_'=G*�L/*-0�,6<@,/Q:AC0+L A@\#*6o+4GQ:,[<@);7:*�B`*�EZQR<'a@*CN ^+N:a-,32'*gë�=3*-^ZAC0+<@,3AC=�B`A'E;*67!óáíDôPaTó:r�vDôWaó:r . ô²A>\+,32'*��M*67:AC9+L/A@dT�7�+2+<@)+AZ,/Q:0+L��CQ8Q+=3*�<Z46,/Q:AC0Oó:r û ôPa	ó:r ü ôPa-<@0+EK,G2'*¶¡ Q:,�� ¬ 9'^C2m���ä<>^C9'B`A&B`A#E;*67!ó:r�ôWa	ó � ô
A@\'0'*-9'=3ACBc9+L3469;7R<@=�B`*-Bc)'=[<@0'*�L-Nr�M9',(,32'*�*�<@=/78Q:*�L/,�B`A'E;*67�q[r üD��� s;A@\#*6o+4GQ:,[<@);7:*�B`*�EZQR<�.�<CL�<�46*6787:9;7R<@=
<@9',3AZB?<@,3AC0}Q:0�,G=3A#E;9+46*�E );U�ñhQY*-0'*-=T<>0+E$��A�LV*-0�);7:9'*-,32*ó:rDýIôPN%i�2'*c46*67k7:9;7R<@=c<@9',3ACB?<>,3AC05<@_'_'=3A�<C4G2
.�<CL&_'9'=[L/9'*�E|7R<@,3*-=j)�U ÷ A�*D<@,T<b7PN]ó:r � ôPar &=3*-*-0;)+*-=3^F<@0+E ¬ <CL/,/Q:0'^�LBó û ôPaßó ü ô�<@0+E1AZ,32'*-=[L-NDi�2'*�L/*õ�ê+=[LV,X^Z*-0'*-=[<@,/Q:AC0hB`A#E;*67RL�ö \f*�<@,G9'=3*�E 0'*�<@=3*�L/,}0'*6QY^Z2�)nAC=e46AZ0'0'*�46,/Q:AC0+L?<>0+EôAC0;7:Uô< \f*-. _+A�L3L~QY);7:*
L/,[<>,3*�LK_n*-=?46*6787ïN � 7:,32'AZ9'^C2ô,32'*-U1*6o'2;Q:);QY,G*�Eô.�<bdC*`_'=3AC_+<>^�<@,/Q:AC0(a�,G2'*-UF\ï<²Qk7:*�E Q:0"L/*-dC*-=6<b7ä46=39+4GQR<b7
<CL/_n*�46,[L��
� i]2'*m469'=3d@<@,39'=3*K*��(*�46,�� � .�<bdC*6\�=3AC0;,�,32+<@,�Q�L�469'=3dC*�ED)+<C4���.�<@=6E`L/2'AC9;7RED,3=[<bdC*67(LW7:A@.l*-=M,32+<@05<
_;7R<@0+<>=ä.�<bdC*Ca'.�2;QR4G2 QY0 ,39'=30FL/2'AC9;7RE )+*`LW7:A@.l*-=�,32+<@0 <}.�<bdC*6\f=GAC0�,�,32+<>,�QRLä469'=3dZ*�E5\�AC=3.�<@=6E�N

�M� ¼�×�¾!��é���
¹� ý ¾(¾�ÔbÅ�Å@é���Ø�Ù/ÚS×�ðKÅ ý ��Ø(Õ-½ä� ý Ø³×�é6ð ý ü��-êW×�Ù/ð�ê/Ù��bé[Ôbð�Ú ý Ø³×�é6ð Í � ý ð-Ø ¿�� ��� É[É��3Ã À-ë[å ý ð�Ú ¿ Ù/Å ý ��Ø��
Ö�Ù/ð-Ø�é����'ðbÙ����6½ Í � ý ð-Ø ¿ �w�f� Í�Ã ë7� É6É �+� Ê ë Ã å Éb���

o ¿ Ù/Å ý ��Ø�Ö�Ù/ð-Ø%é�����é6ÖlÅbÔ�Ø�Ù��l��êW×�Ù~ðbê/Ù[� Ë ×á���3×�ð�× ý »;éGü�½-Ø�Ù/êP¼bð-×kêKÎ³ð�¾�Ø³×�Ø�ÔbØ�Ù ý ð�ÚD�-Ø ý Ø�Ù��(ð�× � Ù���¾³×�Ø³½6�ßè�ü ý êe
-¾�Õ�ÔI�����
Ë ×á���3×�ð�× ýKÊ À Ã å � � Ã-�3Ã å �

q ¿ Ù/Å ý ��Ø�Ö�Ù/ð-Øäé��lè�×�é3ü�é��[½�� Ë ×á���G×�ð-× ý »;éGü�½-Ø�Ù/êP¼bð-×�ê`Î³ð�¾�Ø³×�Ø�ÔbØ�Ù ý ð�ÚF�-Ø ý Ø�Ù�� ð-× � Ù���¾³×�ØR½6�%è�ü ý êc
-¾�Õ�Ô����@� Ë ×á���G×�ð-× ý
Ê À Ã å � � Ã À Ã å �

r


