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� J]VfS-<>V�9;K4<c<HO ¢ ± =@?�S4C:?NX:?R��V;JLS4JL<>V²<HO�T]J]gmJLS�S@<m9;K4<£FH?�S4C:?G=@?�9;K4<H9!?RK4S4JL?G=Rj
P5À�� ��� 1 Q	� / 1�1�
81 ��� 1;W �\1f§�_ 0¸ÑNÄ4Ô>ÆoÎ�ÐÒÑ_ÍÙÕ�Ð-Ñ �8Ë.ÆGÍÙÇqÐdË:È Î8Ô¥ÈUÍQÎ:Ä_ÈRÔdÓIÄU× ÇQÓYÇÙÍ�ÔHÍ�Ô'Û:ÐdÇQË�Í.&BÔdË.Ì²ÔDÍQÎfÇQÅ@ÌÑ �8Ë.ÆGÍÙÇqÐdË~Ç¸È_È c ��Ä�Ä��£Ä4Ì�â�ÄRÍÙÕBÄ�ÄoË0ÍQÎ:ÄoÓ &BÍQÎ:ÄoË~ÇÙÍ�Ôd× ÈRÐmÎ8Ô¥ÈeÍQÎ8ÔHÍB× ÇQÓYÇÙÍ�ÔHÍBÍQÎ:Ä-Û:ÐdÇQË�Í�ä

� J]VfS-<>V�9;K4<c<HO ¢ ± =@?�S4C:?NX:?R��V;JLS4JL<>V²<HO�T]J]gmJLSRj= � � � 3 �   ?65 �87l� 2:9;2 � � ��  ¯ � � 9;2 ��
 � 
�|   
t� ¯ 9;2 � � À ��OÙ7;V;noS4JL<>V0J]=�no<>VfS4J]Vc7:<>7;=NEdSeE\9!<>J]VfS�JLO�JLSNJ]=
X:?R��V:?GXiS4C:?RK4?DEHV;X�JLS4=_FdEHT]7:?eS4C:?RK4?mJ]=_JLS4=UT]J]gmJLS'S4C:?RK4?Hje��OÙ7;V;noS4JL<>V~J]=_no<>VfS4J]Vc7:<>7;=UJLO�JLSUJ]=_no<>VfS4J]Vc7:<>7;=UEdS
?GEHn�C�9!<>J]VfS�A'C:?RK4?�JLSPJ]=-X:?R��V:?GX5j
P5À�� � G WHT Z�� ��� ��� Q / §�� V �XWYU / ¦8Z�� W;[%G WHT Z �^T / W / ��� / Tl¦8Z � WHT �8_�� Î:Ä È �8Ó�à ÌdÇ `_ÄoÅ4ÄoË.ÆÏÄ &.Û.Å@ÐGÌ��;ÆGÍ áIÐÒÑ
ÍÙÕ�ÐsÆ�ÐdË�ÍÙÇQË/�;Ð��cÈ�Ñ �8Ë.ÆGÍÙÇqÐdË:È�Ç¸ÈNÆ�ÐdË�ÍÙÇQË/�;Ð��cÈ-&�ÔHÍ-Ä4Ô>ÆoÎYÛ:ÐdÇQË�Í�Õ�Î:ÄoÅ4ÄYÍQÎ:ÄoÚsÔdÅ4ÄDâ4ÐHÍQÎiÌfÄ��#Ë!Ä4Ì>ä � Î:Ä c �;ÐHÍÙÇ�ÄoË�Í�ÐÒÑÍÙÕ�Ð\Æ�ÐdË�ÍÙÇQË/�;Ð��cÈ�Ñ �8Ë.ÆGÍÙÇqÐdË:ÈNÇ¸ÈYÆ�ÐdË�ÍÙÇQË/�;Ð��cÈmÔHÍ'Ä4Ô>ÆoÎDÛ:ÐdÇQË�Í�Õ�Î:ÄoÅ4ÄmÍQÎ:ÄoÚ\ÔdÅ4ÄIâ4ÐHÍQÎ~ÌfÄ��#Ë!Ä4Ì�ÔdË.Ì�ÍQÎ:ÄDÌfÄoË.ÐdÓYÇ��
Ë.ÔHÍ�ÐdÅDÇ¸ÈYË.ÐHÍ ÜHä � Î:ÄIÆ�ÐdÓ'Û:Ð¥ÈÏÇÙÍÙÇqÐdË©ÐÒÑDÍÙÕ�Ð�Æ�ÐdË�ÍÙÇQË/�;Ð��cÈ-Ñ �8Ë.ÆGÍÙÇqÐdË:ÈYÇ¸ÈDÆ�ÐdË�ÍÙÇQË/�;Ð��cÈIÔHÍ Ä4Ô>ÆoÎmÛ:ÐdÇQË�ÍPÕ�Î:ÄoÅ4ÄmÇÙÍÇ¸ÈeÌfÄ��#Ë!Ä4Ì>ä

� J]VfS-<>V�9;K4<c<HO ¢ ± =@?Y6g<�98�Uj= 5 � � 3 �   ?,5 �87l� 2:9;2 � � ��  5 � � 2"! z 9;2"! � À �óOÙ7;V;noS4JL<>V²O�J]=-X;JBA!?RK4?GVfS4J]Edr�TL?_EdSPEY9;K4<£F8J]X:?GXsJLS-J]=-X:?R��V:?GXEdS EIEHV;X\S4C:?eT]J]gmJLS�<HO � · 4 ¹�# � ·¸µf¹4 #�µ EdS_ED?o�:J]=@S4=Rj-�PC:?NX:?RK�JLFdEdS4JLFH?�O#J]=-S4C:?NOÙ7;V;noS4JL<>V 50`�$Bb A'C:<>=@?�FdEHT]7:?NEdS_E
J]=�S4C:?NEdr!<£FH?eT]J]gmJLSRp8JLOtJLS-?o�:J]=@S4=Rj
P5À&% �('*) \,+-� ' /©- 1�� [8W �.+�1�� �(/YRHZ �(/g1��8_0� Î:ÄiÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ~ÐÒÑiÔ�Æ�ÐdË:ÈoÍ�ÔdË�Í�Ñ �8Ë.ÆGÍÙÇqÐdË�Ç¸È\ÍQÎ:Ä~Æ�ÐdË:ÈoÍ�ÔdË�ÍÑ �8Ë.ÆGÍÙÇqÐdË¯ÜHä � Î:Ä0ÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ)ÐÒÑ�ÍQÎ:Ä~È �8Ó à ÌdÇ `_ÄoÅ4ÄoË.ÆÏÄ á©ÐÒÑ�ÍÙÕ�Ð�Ñ �8Ë.ÆGÍÙÇqÐdË:È~Ç¸È~ÍQÎ:Ä~È �8Ó à ÌdÇ `_ÄoÅ4ÄoË.ÆÏÄ á©ÐÒÑ
ÍQÎ:ÄoÇQÅYÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄÏÈRä � Î:ÄYÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄDÐÒÑNÍQÎ:ÄPÛ.Å@ÐGÌ��;ÆGÍ'ÐÒÑNÍÙÕ�Ð_Ñ �8Ë.ÆGÍÙÇqÐdË:È�Ç¸ÈeÍQÎ:ÄYÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄDÐÒÑeÍQÎ:Ä��#Å�ÈoÍ�ÍÙÇQÓIÄÏÈÍQÎ:ÄDÈGÄ4Æ�ÐdË.ÌmÛ.× �cÈmÍQÎ:Ä1�#Å�ÈoÍ ÍÙÇQÓIÄÏÈmÍQÎ:ÄsÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ²ÐÒÑmÍQÎ:ÄmÈGÄ4Æ�ÐdË.Ì>ä � Î:Ä²ÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ²ÐÒÑmÍQÎ:ÄCc �;ÐHÍÙÇ�ÄoË�Í ÐÒÑmÍÙÕ�ÐÑ �8Ë.ÆGÍÙÇqÐdË:ÈPÇ¸ÈPÍQÎ:Ä c �;ÐHÍÙÇ�ÄoË�ÍtÐÒÑ'ÍQÎ:Ä ÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ_ÐÒÑPÍQÎ:Ä Í�Ð�Û�ÍÙÇQÓIÄÏÈ'ÍQÎ:Ä_ÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ ÐÒÑ'ÍQÎ:ÄUâ4ÐHÍqÍ�ÐdÓ�ÓYÇQË/�cÈPÍQÎ:Ä Í�Ð�Û
ÍÙÇQÓIÄÏÈ�ÍQÎ:ÄeÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄNÐÒÑ�ÍQÎ:ÄYâ4ÐHÍqÍ�ÐdÓ�ÕlÇÙÍQÎ�ÍQÎ:ÄUÈ c �;ÔdÅ4ÄeÐÒÑ�ÍQÎ:ÄYâ4ÐHÍqÍ�ÐdÓmä � Î:ÄeÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄeÐÒÑUÍQÎ:ÄeÆ�ÐdÓ'Û:Ð¥ÈÏÇÙÍÙÇqÐdËÐÒÑYÍÙÕ�ÐUÑ �8Ë.ÆGÍÙÇqÐdË:ÈYÇ¸ÈYÍQÎ:ÄmÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄIÐÒÑYÍQÎ:Ä2�#Å�ÈoÍ'Æ�ÐdÓ'Û:Ð¥ÈGÄ4Ì�ÕlÇÙÍQÎ~ÍQÎ:ÄeÈGÄ4Æ�ÐdË.Ì�ÍÙÇQÓIÄÏÈYÍQÎ:ÄIÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄmÐÒÑDÍQÎ:Ä
ÈGÄ4Æ�ÐdË.Ì>ä

� J]VfS-<>V�9;K4<c<HO ¢ ± =@?�S4C:?NX:?R��V;JLS4JL<>V²<HO�X:?RK�JLFdEdS4JLFH?Hj
P5À"3 � +54RG6�7+ � 8 1��\18T Z � R�9 � - �^Z�:;4H§<� - �Z1��ÀG WHT Z �^T / �^Z�: _ 0¸ÑIÔ�Ñ �8Ë.ÆGÍÙÇqÐdË�Ç¸È²ÌdÇ `_ÄoÅ4ÄoË�ÍÙÇqÔfâo×]Ä²ÔHÍ_ÔDÛ:ÐdÇQË�Í.&ÍQÎ:ÄoË~ÇÙÍ�Ç¸ÈNÆ�ÐdË�ÍÙÇQË/�;Ð��cÈYÔHÍBÍQÎ8ÔHÍ�Û:ÐdÇQË�Í�ä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V;=Rj
P5À�= � 4 * �54 T Z`1��>§%1;U � RHZ`1 * R -0/ 1 ��� 1;W �\1f§�_ 0¸ÑDÔ Ñ �8Ë.ÆGÍÙÇqÐdË0Ç¸ÈYÆ�ÐdË�ÍÙÇQË/�;Ð��cÈmÐdË�ÔdË�ÇQË�Í[ÄoÅ �dÔd× &qÍQÎ:ÄoËyÄ4Ô>ÆoÎË/�8ÓIâ�ÄoÅYâ�ÄRÍÙÕBÄ�ÄoË�ÍÙÕ�Ð �dÔd× ��ÄÏÈeÐÒÑNÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdËiÇ¸È�ÇÙÍQÈGÄo× ÑeÔ �dÔd× ��ÄeÐÒÑNÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË.ä

� J]VfS-<>V�9;K4<c<HO ¢?> <>7�V:?R?GX�S4C:?NTL?GEH=@S'7:9;9!?RK�r!<>7;V;X²9;K4<H9!?RK4S[Z²S@<m9;K4<£FH?�S4C;J]=-S4C:?R<HK4?Gg�j
P5À�@ ���BA *DC � ��� Z �\1f§%1 * R -0/ 154 _ 0¸Ñ_Ô�Ñ �8Ë.ÆGÍÙÇqÐdË\Ç¸È_Æ�ÐdË�ÍÙÇQË/�;Ð��cÈ�ÐdËiÔDÆR×LÐ¥ÈGÄ4ÌDÇQË�Í[ÄoÅ �dÔd× &#ÍQÎ:ÄoË\ÇÙÍ�Î8Ô¥ÈNâ4ÐHÍQÎÔIÓYÇQË;ÇQÓ �8Ó �dÔd× ��ÄYÔdË.ÌsÔIÓmÔGÃHÇQÓ �8Ó �dÔd× ��Ä�ÈRÐdÓIÄoÕ�Î:ÄoÅ4ÄeÇQË�ÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢	> <>7�V:?R?GX�S4C:?�TL?GEH=@S'7:9;9!?RK�r!<>7;V;Xs9;K4<H9!?RK4S[ZIS@<m9;K4<£FH?NS4C;J]=�S4C:?R<HK4?Gg�j



ôHô
P5À]¿ ���BA *�� � ��� Z �\1f§%1 * R -0/ 1 4 4 _ 0¸Ñ~Ô²Ñ �8Ë.ÆGÍÙÇqÐdËßÇ¸È~Æ�ÐdË�ÍÙÇQË/�;Ð��cÈ0ÐdË{ÔyÆR×LÐ¥ÈGÄ4ÌyÇQË�Í[ÄoÅ �dÔd× &²ÍQÎ:ÄoËßÇÙÍQÈÄ4Ã>ÍÙÅ4ÄoÓIÄ��dÔd× ��ÄÏÈ�ÐdË~ÍQÎ:ÄUÇQË�Í[ÄoÅ �dÔd×�ÐGÆ�Æ �8ÅNÔHÍ�ÍQÎ:ÄeÄoË.Ì�Û:ÐdÇQË�ÍQÈeÐÒÑUÍQÎ:Ä�ÇQË�Í[ÄoÅ �dÔd×�ÐdÅ�ÔHÍ�ÍQÎ:Ä�Û.×LÔ>ÆÏÄÏÈUÇQË�Í[ÄoÅÏÇqÐdÅ�Í�ÐIÍQÎ:Ä
ÇQË�Í[ÄoÅ �dÔd×�Õ�Î:ÄoÅ4ÄYÍQÎ:ÄYÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄNÇ¸ÈYÜ²ÐdÅ�Ë.ÐHÍ�ÌfÄ��#Ë!Ä4Ì>ä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V²<HOlno<>VfS4J]Vc7:<>7;=-OÙ7;V;noS4JL<>V5j
P5À P �('�� \ \ � ' W -z- 1�� � ��� 1;W �\1f§ _ 0¸ÑeÔ Ñ �8Ë.ÆGÍÙÇqÐdË~Ç¸ÈYÆ�ÐdË�ÍÙÇQË/�;Ð��cÈYÐdË)Ô�ÆR×LÐ¥ÈGÄ4ÌsÇQË�Í[ÄoÅ �dÔd× &-ÌdÇ `_ÄoÅ4ÄoË�ÍÙÇqÔfâo×]ÄÔHÍ'Ä4Ô>ÆoÎmÛ:ÐdÇQË�Í-ÇQË:ÈÏÇqÌfÄDÍQÎ:ÄYÇQË�Í[ÄoÅ �dÔd× &'ÔdË.ÌsÎ8Ô¥ÈYÍQÎ:ÄeÈRÔdÓIÄ��dÔd× ��ÄmÔHÍ-ÍQÎ:ÄIÄoË.Ì�Û:ÐdÇQË�ÍQÈIÐÒÑYÍQÎ:ÄYÇQË�Í[ÄoÅ �dÔd× &PÍQÎ:ÄoË0ÇÙÍQÈ
ÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄNÇ¸ÈYÜ²ÔHÍ#ÈRÐdÓIÄ-Û:ÐdÇQË�ÍBÇQË:ÈÏÇqÌfÄeÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?U?o�8S@K4?GgD?�FdEHT]7:?US4C:?R<HK4?Ggm=Rj
P5ÀqÁ ° � H * � �¶H�1;RHT * R -0/ 1 ��� 1;W �\1f§�_ 0¸Ñ�ÔsÑ �8Ë.ÆGÍÙÇqÐdËßÇ¸È~Æ�ÐdË�ÍÙÇQË/�;Ð��cÈ0ÐdË{Ô©ÆR×LÐ¥ÈGÄ4ÌyÇQË�Í[ÄoÅ �dÔd×�ÔdË.Ì
ÌdÇ `_ÄoÅ4ÄoË�ÍÙÇqÔfâo×]ÄeÔHÍ�Ä4Ô>ÆoÎNÛ:ÐdÇQË�Í#ÇQË:ÈÏÇqÌfÄNÍQÎ:ÄUÇQË�Í[ÄoÅ �dÔd× &�ÍQÎ:ÄoË�ÔHÍlÈRÐdÓIÄ�Û:ÐdÇQË�Í#ÇQË:ÈÏÇqÌfÄ�ÍQÎ:Ä�ÇQË�Í[ÄoÅ �dÔd×�ÍQÎ:ÄeÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ
Ç¸ÈYÄFc �;Ôd×�Í�Ð²ÍQÎ:ÄYÔ��HÄoÅ@ÔGØcÄYÆoÎ8ÔdËcØcÄNÇQË�ÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË0Ð��HÄoÅ�ÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?N�P<>T]TL?@5 =-�PC:?R<HK4?Gg�j
P5ÀqÁ�Á � � Q � �<� ��� � Z Q ��� T ��� 1;W �\1f§�_ 0¸ÑeÍQÎ:ÄDÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄmÐÒÑYÔ_Ñ �8Ë.ÆGÍÙÇqÐdË�Ç¸È-Û:Ð¥ÈÏÇÙÍÙÇ.�HÄ\à�Ë!Ä�ØfÔHÍÙÇ.�HÄ ásÔHÍ'Ä4Ô>ÆoÎÛ:ÐdÇQË�ÍBÇQË0ÔdË~ÇQË�Í[ÄoÅ �dÔd× &BÍQÎ:ÄoË�ÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË~Ç¸ÈUÇQË.ÆRÅ4Ä4Ô¥ÈÏÇQËcØ�à ÌfÄ4ÆRÅ4Ä4Ô¥ÈÏÇQËcØoá�Ð��HÄoÅNÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:? ; ?GEHV	�#EHT]7:?N�PC:?R<HK4?Gg�j
P5ÀqÁ � � � + � �5� ��� � Z +�1�� �(/YRHZ �(/g1 � 1�� Z _ 0¸ÑeÍQÎ:ÄNÈÏÇLØHË0ÐÒÑeÍQÎ:Ä��#Å�ÈoÍPÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄDÆoÎ8ÔdËcØcÄÏÈ�ÑÏÅ@ÐdÓ�Û:Ð¥ÈÏÇÙÍÙÇ.�HÄYÍ�ÐË!Ä�ØfÔHÍÙÇ.�HÄIà�Ë!Ä�ØfÔHÍÙÇ.�HÄNÍ�ÐUÛ:Ð¥ÈÏÇÙÍÙÇ.�HÄ á²Ô>ÆRÅ@Ð¥È�ÈYÔ²ÆRÅÏÇÙÍÙÇqÆ�Ôd×8Û:ÐdÇQË�Í.&BÍQÎ:ÄoË~ÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË�Î8Ô¥ÈeÔm×LÐGÆ�Ôd×�ÓmÔGÃHÇQÓ �8Ó �dÔd× ��Ä
à�×LÐGÆ�Ôd×tÓYÇQË;ÇQÓ �8Ó �dÔd× ��Ä á²ÔHÍBÍQÎ:ÄYÆRÅÏÇÙÍÙÇqÆ�Ôd×8Û:ÐdÇQË�Í�ä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?U�;K�=@SP=4JLW>VsS4C:?R<HK4?Gg�j
P5ÀqÁ � � Q Q � � Q 1¥¦;WHT�U Q ��� T ��� 1;W �\1f§�_ 0¸Ñ_ÍQÎ:Ä_ÈGÄ4Æ�ÐdË.ÌIÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄNÐÒÑ�Ô�Ñ �8Ë.ÆGÍÙÇqÐdË�Ç¸È#Û:Ð¥ÈÏÇÙÍÙÇ.�HÄmà�Ë!Ä�ØfÔHÍÙÇ.�HÄ áÐdË0ÔdË~ÇQË�Í[ÄoÅ �dÔd×�&�ÍQÎ:ÄoË�ÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË~Ç¸ÈNÆ�ÐdË.Æ�Ô��HÄ �£Û�à Ì>ÐdÕlËHásÐdË�ÍQÎ8ÔHÍBÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:? ; ?GEHV	�#EHT]7:?N�PC:?R<HK4?Gg�j
P5ÀqÁ % � Q + � � Q 1¥¦;WHT�U5+�1�� �(/YRHZ �(/g1 � 1�� Z _ 0¸Ñ�ÍQÎ:Ä�ÈGÄ4Æ�ÐdË.Ì�ÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ-ÐÒÑBÔtÑ �8Ë.ÆGÍÙÇqÐdËDÇ¸È!Û:Ð¥ÈÏÇÙÍÙÇ.�HÄ_à�Ë!Ä�ØfÔHÍÙÇ.�HÄ áÔHÍBÔ²ÆRÅÏÇÙÍÙÇqÆ�Ôd×8Û:ÐdÇQË�Í�ÐÒÑ�ÍQÎ:Ä#Ñ �8Ë.ÆGÍÙÇqÐdË�&�ÍQÎ:ÄoË~ÍQÎ:Ä#Ñ �8Ë.ÆGÍÙÇqÐdË�Î8Ô¥ÈNÔm×LÐGÆ�Ôd×�ÓYÇQË;ÇQÓ �8Ó à�ÓmÔGÃHÇQÓ �8Ó á²ÔHÍBÍQÎ:Ä�Û:ÐdÇQË�Í�ä

 ÐsÆ�ÐdË.ÆR× �cÈÏÇqÐdË~ÓmÔdÚ\â�ÄeÌdÅ@ÔdÕlË0Ç Ñ�ÍQÎ:Ä�ÈGÄ4Æ�ÐdË.Ì�ÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄNÇ¸ÈYÜ²ÔHÍBÍQÎ:ÄYÆRÅÏÇÙÍÙÇqÆ�Ôd×:Û:ÐdÇQË�Í�ä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�=@?Gno<>V;X�=4JLW>VsS4C:?R<HK4?Gg�j5 �87l� 2:9;2 � � �� �� � 9;2 3 � � 2"! z 9;2"! � À ��OÙ7;V;noS4JL<>V ® J]=�nREHT]TL?GX�EHVeEHVfS4J]X:?RK�JLFdEdS4JLFH?#<HO:EPOÙ7;V;noS4JL<>VUO89;K4<£F8J]X:?GXS4C:?NX:?RK�JLFdEdS4JLFH?_<HO ® J]=�OBj
P5ÀqÁ 3 � �
��� � ��� 1;W �\1f§�WHT � T Z � Uw1�� �(/YRHZ �(/g1��8_ 0¸ÑDÍÙÕ�ÐNÑ �8Ë.ÆGÍÙÇqÐdË:ÈYÎ8Ô��HÄIÍQÎ:ÄYÈRÔdÓIÄsÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄIÐdËyÔdËÇQË�Í[ÄoÅ �dÔd×�ÍQÎ:ÄoË0ÍQÎ:ÄoÚsÌdÇ `_ÄoÅeâoÚsÔsÆ�ÐdË:ÈoÍ�ÔdË�Í.Ñ �8Ë.ÆGÍÙÇqÐdË0ÐdË�ÍQÎ8ÔHÍBÇQË�Í[ÄoÅ �dÔd×Lä
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����T�s�	
��	�¢��� �	� � �"������������
	� �I
:� �¬� �Æ��� � ���	���,� �
� J]VfS-<>V�<#K4<c<HO ¢ �PC:?U9;K4<c<HO�<HO�S4C;J]=�S4C:?R<HK4?Gg�7;=@?G=-S4C:? ; ?GEHV	�#EHT]7:?N�PC:?R<HK4?Gg�j5 �87l� 2:9;2 � � �� �� � 9 ��� �¥z�� À 9�?RS�O�r!?mX:?R��V:?GX~<>V�£ E8p r]¤'jI��9�EdK4S4JLS4JL<>V���<HO £ E8p r]¤BJ]=�E���V;JLS@?m=@?RS�<HO

9!<>J]VfS4=NJ]V�£ E8p r]¤_p�ï�®ªa � >la 
 ñ	a 
CB-� >�a � ® ò�OQ<HK
	eOQK4<>g u\S@<~V5j!= a 
 >la 
CB-� ?'J]=eE�=47:r�J]VfS@?RK4FdEHT#<HOS4C:?U9�EdK4S4JLS4JL<>V5jl�PC:?UgD?G=4Cs<HOtS4C:?U9�EdK4S4JLS4JL<>VsJ]=�S4C:?_A'J]X:S4C²<HOtS4C:?�TL<>V:WH?G=@S-=47:r�J]VfS@?RK4FdEHT.<HOtS4C:?U9�EdK4S4JLS4JL<>V5jl�
�'JL?GgmEHV;V0687;gh<HOBO�<£FH?RKNS4C:?Y9�EdK4S4JLS4JL<>V���J]=_E�Vc7;gNr!?RK � � # �
�� �   `@a 

� b#`@a 
CB-�Y¤ a 
 b�A'C:?RK4?Y?GEHn�C0a 
�� J]=n�C:<>=@?GV~OQK4<>ghS4C:?D=47:r�J]VfS@?RK4FdEHT = a 
 >la 
CB-� ? j �PC:?YJ]VfS@?RWHK�EHTt<HO�O#<£FH?RK�£ E8p r]¤�J]='S4C:?DVc7;gNr!?RK	9y=47;n�CiS4C;EdS_OQ<HKEHVfZ\9!<>=4JLS4JLFH?eVc7;gNr!?RK <�p.S4C:?RK4?DJ]= EI9!<>=4JLS4JLFH?eVc7;gNr!?RK >i=47;n�CiS4C;EdS ?GEHn�C��'JL?GgmEHV;V�687;g�<HO#O#<£FH?RKU?GEHn�C
9�EdK4S4JLS4JL<>Vs<HOlgD?G=4C�TL?G=4=-S4C;EHV >�J]=-A'JLS4C;J]VC<I<HO,9©p:9;K4<£F8J]X:?GX�=47;n�C\EmVc7;gNr!?RK�9�?o�:J]=@S4=Rj
P5ÀqÁ = � � �5� �5� ��� � Z � /YR -0/ RHZ � WHT ��� 1;W �\1f§�_ � Î:ÄeÇQË�Í[Ä�ØHÅ@Ôd×#ÐÒÑYÔ�Æ�ÐdË:ÈoÍ�ÔdË�Í5Ñ �8Ë.ÆGÍÙÇqÐdË)Ð��HÄoÅYÔdË�ÇQË�Í[ÄoÅ �dÔd×Ç¸ÈNÍQÎ:ÄYÆ�ÐdË:ÈoÍ�ÔdË�Í�ÍÙÇQÓIÄÏÈNÍQÎ:ÄNÕlÇqÌHÍQÎiÐÒÑNÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V²<HO�S4C:?�J]VfS@?RWHK�EHTqj
P5ÀqÁ @ � \,V ' � \ �^T,1;R � �^Z�: V �XW �©1��eZ�: _�� Î:ÄYÈ �8Ó ÐÒÑDÍÙÕ�Ð�Ñ �8Ë.ÆGÍÙÇqÐdË:È-&_Ä4Ô>ÆoÎ~ÇQË�Í[Ä�ØHÅ@Ôfâo×]Ä²Ð��HÄoÅmÔdË)ÇQË�Í[ÄoÅ �dÔd× &
Ç¸ÈmÇÙÍQÈGÄo× ÑmÇQË�Í[Ä�ØHÅ@Ôfâo×]Ä�Ð��HÄoÅIÍQÎ:ÄIÇQË�Í[ÄoÅ �dÔd× &�ÔdË.Ì~ÍQÎ:Ä²ÇQË�Í[Ä�ØHÅ@Ôd×�ÐÒÑIÍQÎ:ÄmÈ �8Ó Ç¸ÈmÍQÎ:ÄIÈ �8Ó�ÐÒÑIÍQÎ:ÄIÇQË�Í[Ä�ØHÅ@Ôd× ÈRä � Î:ÄÇQË�Í[Ä�ØHÅ@Ôd×�ÐÒÑeÔsÆ�ÐdË:ÈoÍ�ÔdË�Í�ÍÙÇQÓIÄÏÈeÔ'Ñ �8Ë.ÆGÍÙÇqÐdË~Ç¸ÈNÍQÎ:ÄYÆ�ÐdË:ÈoÍ�ÔdË�Í�ÍÙÇQÓIÄÏÈNÍQÎ:ÄNÇQË�Í[Ä�ØHÅ@Ôd×�ÐÒÑNÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË.ä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V²<HOlJ]VfS@?RWHK�EHTqj
P5ÀqÁc¿ � � V ' � � U U �^Z �(/ �^Z�:4V �XW �©1��eZ�: _ 0¸ÑNÔPÑ �8Ë.ÆGÍÙÇqÐdËiÇ¸ÈUÇQË�Í[Ä�ØHÅ@Ôfâo×]ÄYÐ��HÄoÅeÔdËiÇQË�Í[ÄoÅ �dÔd× &�ÔdË.Ì²ÍQÎ:Ä�ÇQË�Í[ÄoÅ �dÔd×Ç¸È�Û:ÔdÅoÍÙÇÙÍÙÇqÐdË!Ä4Ì�ÇQË�Í�ÐsÍÙÕ�ÐIÈ ��âoÇQË�Í[ÄoÅ �dÔd× È-&�ÍQÎ:ÄoË0ÍQÎ:ÄNÇQË�Í[Ä�ØHÅ@Ôd×lÐÒÑNÍQÎ:ÄBÑ �8Ë.ÆGÍÙÇqÐdË0Ð��HÄoÅNÍQÎ:ÄmÄoË�ÍÙÇQÅ4ÄNÇQË�Í[ÄoÅ �dÔd×�Ç¸ÈeÍQÎ:Ä
È �8Ó�ÐÒÑNÍQÎ:ÄNÇQË�Í[Ä�ØHÅ@Ôd× ÈYÐÒÑNÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË0Ð��HÄoÅNÍQÎ:Ä�È ��âoÇQË�Í[ÄoÅ �dÔd× ÈRä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V²<HOlJ]VfS@?RWHK�EHTqj
P5ÀqÁ P � G V ' � G W.§<� R � ��� WHT V �XW �©1��eZ�: _ 0¸Ñ ÍQÎ:ÄPØHÅ@Ô�Û�Î�ÐÒÑUÐdË!Ä�Ñ �8Ë.ÆGÍÙÇqÐdË�Ë!Ä��HÄoÅ�ØfÐ£ÄÏÈUÔfâ4Ð��HÄ�ÍQÎ:Ä-ØHÅ@Ô�Û�Î\ÐÒÑÔ²ÈGÄ4Æ�ÐdË.Ì�Ñ �8Ë.ÆGÍÙÇqÐdË�&PÍQÎ:ÄoË)ÍQÎ:ÄDÇQË�Í[Ä�ØHÅ@Ôd×#ÐÒÑYÍQÎ:Ä2�#Å�ÈoÍ5Ñ �8Ë.ÆGÍÙÇqÐdË�Ì>Ð£ÄÏÈYË.ÐHÍ Ä4ÃfÆÏÄ�Ä4Ì\ÍQÎ:ÄYÇQË�Í[Ä�ØHÅ@Ôd×�ÐÒÑYÍQÎ:ÄeÈGÄ4Æ�ÐdË.Ì
Ñ �8Ë.ÆGÍÙÇqÐdË.ä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V²<HOlJ]VfS@?RWHK�EHTqj
P5À�� ° � G14 � ��G WHT Z �^T / �^Z�: 4H§<� - �Z1�� 4 T Z`1 �/�XR�9 � - �^Z�: _ 0¸Ñ Ô#Ñ �8Ë.ÆGÍÙÇqÐdËsÇ¸È Æ�ÐdË�ÍÙÇQË/�;Ð��cÈ ÐdË\ÔdËsÇQË�Í[ÄoÅ �dÔd× &�ÍQÎ:ÄoËÇÙÍ�Ç¸ÈUÇQË�Í[Ä�ØHÅ@Ôfâo×]ÄDÐ��HÄoÅNÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS <>V <#K4<c<HO ¢ �PC:?e9;K4<c<HO#<HO#S4C;J]='S4C:?R<HK4?Gg�K4?G­c7;JLK4?G='S4C:?DTL?GEH=@SU7:9;9!?RK'r!<>7;V;X\9;K4<H9!?RK4S[Z\<HO�S4C:?eK4?GEHT
Vc7;gNr!?RK�=Rj
P5À��5Á � V V ' �
V W ���^Z �(/ �^Z�:4V �XW �©1��eZ�: _ 0¸Ñ�Ô-Ñ �8Ë.ÆGÍÙÇqÐdËiÇ¸È�Æ�ÐdË�ÍÙÇQË/�;Ð��cÈNÔdË.ÌmË.ÐdË � Ë!Ä�ØfÔHÍÙÇ.�HÄeÐdË�ÔdË�ÇQË�Í[ÄoÅ �dÔd× &ÔdË.ÌsÍ�Ô��>ÄÏÈeÐdË0ÔUÛ:Ð¥ÈÏÇÙÍÙÇ.�HÄ �dÔd× ��Ä &BÍQÎ:ÄoË~ÇÙÍQÈ�ÇQË�Í[Ä�ØHÅ@Ôd×�Ð��HÄoÅNÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×�Ç¸È�Û:Ð¥ÈÏÇÙÍÙÇ.�HÄGä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�no<>gD9�EdK�J]=@<>V�9;K4<H9!?RK4S[Z²EHV;X�S4C:?NX:?R��V;JLS4JL<>V²<HO�no<>VfS4J]Vc7:<>7;=-OÙ7;V;noS4JL<>V5j
P5À�� � � 4VH * � 4 T Z`1 �/�XR - H�1;RHT * R -0/ 1 ��� 1;W �\1f§�_ 0¸ÑNÔPÑ �8Ë.ÆGÍÙÇqÐdËiÇ¸ÈNÆ�ÐdË�ÍÙÇQË/�;Ð��cÈeÐdË�ÔdË~ÇQË�Í[ÄoÅ �dÔd× &�ÍQÎ:ÄoËÍQÎ:Ä �dÔd× ��Ä�ÐÒÑ'ÇÙÍQÈ'ÇQË�Í[Ä�ØHÅ@Ôd×�Ð��HÄoÅ ÍQÎ:Ä_ÇQË�Í[ÄoÅ �dÔd×.Ç¸È ÍQÎ:Ä �dÔd× ��ÄUÐÒÑ_ÍQÎ:ÄtÑ �8Ë.ÆGÍÙÇqÐdËsÈRÐdÓIÄ[Û.×LÔ>ÆÏÄUÇQË\ÍQÎ:Ä_ÇQË�Í[ÄoÅ �dÔd×!ÍÙÇQÓIÄÏÈ
ÍQÎ:ÄNÕlÇqÌHÍQÎiÐÒÑNÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä



� u �
� J]VfS²<>VÀ<#K4<c<HO ¢ �PC:?i9;K4<c<HO�<HO�S4C:?�J]VfS@?RWHK�EHT_gD?GEHVÞFdEHT]7:?iS4C:?R<HK4?Gg�7;=@?G=²S4C:?~�;K�=@SI?o�8S@K4?GgD?~FdEHT]7:?

S4C:?R<HK4?Gg�p¥S4C:?#�;K�=@S5?RFdEHT]7;EdS4JL<>VUS4C:?R<HK4?Gg�pdS4C:?#no<>gD9�EdK�J]=@<>VU9;K4<H9!?RK4S[ZHpdEHV;XUS4C:?�J]VfS@?RK�gD?GX;J]EdS@?lFdEHT]7:?lS4C:?R<HK4?Gg�j
P5À�� � � � )�� +-� � / T�U R.§%18T ZFR - ��� 1;W �\1f§�_ 0¸Ñ�ÔDÑ �8Ë.ÆGÍÙÇqÐdË©Ç¸È�Æ�ÐdË�ÍÙÇQË/�;Ð��cÈ�ÐdËÞÔdË�ÇQË�Í[ÄoÅ �dÔd× &eÍQÎ:ÄoË{à�Ç áàÒÄ4ÃHÇ¸ÈoÍ[ÄoË.ÆÏÄ ásÇÙÍBÎ8Ô¥ÈmÔdË�ÔdË�ÍÙÇqÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄIÐdË�ÍQÎ:ÄYÇQË�Í[ÄoÅ �dÔd× a'ÇQËmÑRÔ>ÆGÍ.&PÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË�Ê{ÌfÄ��#Ë!Ä4ÌiÐdË ( Ô &[â +mâoÚ\ÍQÎ:Ä
ÑRÐdÅÏÓ �8×LÔ_Ê'àQÃoá  ÞÍQÎ:Ä�ÇQË�Í[Ä�ØHÅ@Ôd×�ÐÒÑ!Ñ-Ð��HÄoÅ�ÍQÎ:Ä-ÇQË�Í[ÄoÅ �dÔd× ( Ô &]Ã +�Ç¸È-ÔdËsÔdË�ÍÙÇqÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ'ÐÒÑ!Ñ-ÐdË ( Ô &[â +Pä Ê
�8ÅoÍQÎ:ÄoÅÏÓmÐdÅ4Ä &
à�ÇQÇ áeàÙÂ��dÔd× �;ÔHÍÙÇqÐdËHá_ÍQÎ:ÄBÇQË�Í[Ä�ØHÅ@Ôd×:ÐÒÑ�ÍQÎ:Ä.Ñ �8Ë.ÆGÍÙÇqÐdËIÐ��HÄoÅBÍQÎ:ÄBÇQË�Í[ÄoÅ �dÔd×cÇ¸ÈBÐfâRÍ�ÔdÇQË!Ä4ÌeâoÚ Í�Ô��¥ÇQËcØ�ÔdË;Ú�ÔdË�ÍÙÇqÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ
ÐÒÑNÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË�&�ÔdË.ÌmÈ ��âRÍÙÅ@Ô>ÆGÍÙÇQËcØsÇÙÍQÈ��dÔd× ��ÄeÔHÍBÍQÎ:ÄN×]ÄÙÑoÍ��[Î8ÔdË.Ì\ÄoË.Ì�Û:ÐdÇQË�Í!ÑÏÅ@ÐdÓhÇÙÍQÈ �dÔd× ��ÄYÔHÍBÍQÎ:ÄNÅÏÇLØdÎcÍ��[Î8ÔdË.Ì
ÄoË.Ì�Û:ÐdÇQË�Í�ä

� J]VfSB<>V¾<#K4<c<HO ¢ ��<Y9;K4<£FH?D¼ÙJQ¾�p:7;=@?'S4C:?_J]VfS@?RWHK�EHT!gD?GEHVIFdEHT]7:? S4C:?R<HK4?Gg�j#��<e9;K4<£FH?m¼ÙJ]JQ¾�pc7;=@?D¼ÙJQ¾#EHV;XIS4C:?S4C:?R<HK4?Gg <>V\EHVfS4J]X:?RK�JLFdEdS4JLFH?G=PEdr!<£FH?Hj



� u�� �������	��
����T�s�	
��	�¢��� �	� � �"������������
	� �I
:� �¬� �Æ��� � ���	���,� �



� ��� �������

) ��*,+.-�*/- � 0 0

� u õ





���������
	�� ���

0 ��� ��$ß� � ( -�� + ������� �

���N��� �	��,.�#&£ëDç�
DëD�
�t�524$ �������Y� �Y*B�5ëY"5*Pçiç4$��'*-"�2Ò���D(
�PC:? TL<HW>EdK�JLS4C;g OÙ7;V;noS4JL<>V A�EH= �;K�=@S J]VfS@K4<8X;7;no?GX�J]V\S4C:?N?GEdK�TLZ � � uHug5 =_rcZ $ <>C;V » Ed9�JL?RK S@<²K4?GX;7;no?NS4C:?eS@<>J]T<HO�9!?RK4OQ<HK�gmJ]V:WYge7;TLS4JL9�T]J]nREdS4JL<>V²EHV;X\X;JLF8J]=4JL<>VI<HOlVc7;gNr!?RK�=Rjl�PC:?�J]X:?GEYA�EH=P­c7;J]n4�8TLZsEHnRno?R9;S@?GX\AB<HK�T]X:A'J]X:?Hj

» Ed9�JL?RK 5 ='TL<HW>EdK�JLS4C;g A�EH='X:?R��V:?GX\X;JBA!?RK4?GVfS4TLZ²OQK4<>g S4C:?NA�EGZ\JLS-AB<>7;T]X�r!?NV:<£A�jB�PC:?NJ]X:?GED<HOlX:?R��V;J]V:W
S4C:?�TL<HW>EdK�JLS4C;g¨<HO��sOQ<HK-��� uDS@<Dr!?US4C:?�=4JLW>V:?GX�EdK4?GEm7;V;X:?RK�S4C:?�nR7:K4FH? ��� �!p�S4C;EdSPJ]=Rp �Ù� `@aBb_®h� µ� � � ���epnREHgD?NEHTL<>V:WIT]EdS@?RKGj#�PC:?U�H?RZsOÙEHnoS J]=�S4C;EdSPS4C;J]=-EdK4?GEmWHK4<£A'=PEdK�JLS4C;gD?RS4J]nREHT]TLZ²EH=-�sWHK4<£A'=PWH?R<>gD?RS@K�J]nREHT]TLZHj
� � ��� �Q� ¡ ¢ } <>V;=4J]X:?RKPS4C:?Y=@?G­c7:?GV;no?e<HOl9!<£AB?RK�= <HO �cp�ï � ® � � p5V~½ � p �cp�jLjLjLj �PC;J]='J]='E WH?R<>gD?RS@K�J]n

=@?G­c7:?GV;no? p!S4C;EdSUJ]=Rp�S4C:?eK�EdS4JL<²<HO�no<>V;=@?GnR7:S4JLFH?YS@?RK�gm=_J]= no<>V;=@S4EHVfSm¼ÙJ]V�S4C;J]='nREH=@?Hp5S4C:?Yno<>gmgD<>ViK�EdS4JL<sJ]= �>¾�j
» <£A¯TL?RS_ò � ®+� 4 �� � � ���¥p.OQ<HK_V�½ � p �\jLjPk�?YnRT]EHJ]g�S4C;EdS'S4C:?Y=@?G­c7:?GV;no?Yò � J]='EHV EdK�JLS4C;gD?RS4J]n�=@?G­c7:?GV;no? pS4C;EdSYJ]=Rp�S4C:?sX;JBA!?RK4?GV;no?²<HO'no<>V;=@?GnR7:S4JLFH?²S@?RK�gm=YJ]=eno<>V;=@S4EHVfSRj���<�no<>gD9�7:S@?²S4C:?sX;JBA!?RK4?GV;no?Hp��;K�=@Se7;=@?²S4C:?
X:?R��V;JLS4JL<>V ¢ò � B-�U¤ ò � ®h� (� �"!$#&%� � � ��� ¤ � ( �� � � ���¥j#�PC;J]=�X;JBA!?RK4?GV;no?_<HO�J]VfS@?RWHK�EHT]=PnREHV�r!?_APK�JLS@S@?GVsEH=-S4C:?�=4J]V:W>TL?J]VfS@?RWHK�EHTB� (� �"!$#&%( � � � ���¥j²«�7:SNV:<£A�gmEd�H?IS4C:?I=47:r�=@S4JLS47:S4JL<>V'�\®)(( � J]VfS@<\S4C:?IJ]VfS@?RWHK�EHTqj²�PC:?GV UHZ ® ��*,+( �EHV;X�S4C:?NJ]VfS@?RWHK�EHT5r!?Gno<>gD?G= � (� �( �$-�® �Ù� ` � b£j ì SPOQ<>T]TL<£A'=-OQK4<>g S4C;J]=�S4C;EdS_ò � ®/. �Ù� ` � b£p;EHV�EdK�JLS4C;gD?RS4J]n=@?G­c7:?GV;no?NEH=-AB?NnRT]EHJ]gD?GX\Edr!<£FH?Hj
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4th stage of the snowflake curve
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4th stage of Peano’s curve
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The direction field of y’ = x^2*cos(x).

«BZyTL<c<H�8J]V:W0EdSIS4C:?�X;JLK4?GnoS4JL<>Vy�;?GT]X�9�TL<HSRpBZH<>7ÞnREHV©F8J]=47;EHT]TLZ)=@�H?RS4n�C�J]V�S4C:?�=@<>T]7:S4JL<>V©nR7:K4FH?G=mS@<)S4C:?
X;JBA!?RK4?GVfS4J]EHT.?G­c7;EdS4JL<>V5j�� V:<HS4C:?RK-S@?RK�g OQ<HK'=@<>T]7:S4JL<>VsnR7:K4FH?�J]=-J]VfS@?RWHK�EHT5nR7:K4FH?Hj�� V J]=@<8nRT]J]V:? J]=-EDnR7:K4FH?US4C;EdS
no<>V;V:?GnoS4=P9!<>J]VfS4=�A'C:?RK4?US4C:?N=4TL<H9!?UJ]=Pno<>V;=@S4EHVfSRj ® <HK'?o�:EHgD9�TL?Hp:S4C:?NJ]=@<8nRT]J]V:?G=B<HO�S4C:?�X;JBA!?RK4?GVfS4J]EHT!?G­c7;EdS4JL<>V
Edr!<£FH?YEdK4?NS4C:?NFH?RK4S4J]nREHTtT]J]V:?G=RjBk�C:?GV�ZH<>7iEdK4?NOQ<HK�no?GX�S@<²no<>V;=@S@K�7;noS E²X;JLK4?GnoS4JL<>V��;?GT]X�9�TL<HS'rcZ�C;EHV;X5p.JLS'J]=
<HOQS@?GV\?GEH=4JL?RKPS@<m�;K�=@SP=@�H?RS4n�CiJ]V�EYOQ?RA{J]=@<8nRT]J]V:?G=Br!?ROQ<HK4?�X:K�EGA'J]V:WDJ]VsS4C:?�=4TL<H9!?UFH?GnoS@<HK�=Rj

���e�Òå ��"5$�
Dç4��(+,/ç4�#*-èm2��
�+�!$��m"5,;�/$'"5èD�#"¯���NëY*B�524$ �Y,

� � z�� 9 9 z���� � � ��� �Q� ¡
Á %�À��!ÀqÁ ?!ÄRÍqÍÙÇQËcØfÉ � Í�ÔdË �_ÇQË;ÇÙÍÙÇqÔd×Q× Ú�Æ�ÐdË�Í�ÔdÇQË:È��fÜ-ØfÔd×Q×LÐdË:ÈPÐÒÑ.ÑÏÅ4ÄÏÈ�ÎeÕ�ÔHÍ[ÄoÅRä �PÅÏÇQË!ÄPÆ�ÐdË�Í�ÔdÇQË;ÇQËcØNÖÏã :m×]âBÈRÔd× Í ã8ØfÔd×Æ�ÐdÓIÄÏÈDÇQË�Í�ÐiÍQÎ:ÄIÍ�ÔdË ��ÔHÍ �sØfÔd× È_ã�ÓYÇQË/�:Í[Ä²ÔdË.Ì�ÍQÎ:ÄDÈRÐd× �:ÍÙÇqÐdË�Ç¸È �>Ä[Û!Í�Î8ÐdÓmÐ4ØcÄoË!Ä4Ð��cÈ�âoÚ �£ÇLØfÐdÅ@Ð��cÈYÈoÍÙÇQÅÏÅÏÇQËcØfä
� Î:ÄUÓYÇLÃ>Í �8Å4ÄeÌdÅ@ÔdÇQË:ÈeÐ��:ÍBÐÒÑUÍQÎ:ÄNÍ�ÔdË �mÔHÍ
�eØfÔd× È�ã�ÓYÇQË/�:Í[Ä &lÈRÐIÍQÎ8ÔHÍ�ÍQÎ:ÄoÅ4Ä�Ç¸È�Ôd× Õ�ÔdÚ¥È �fÜNØfÔd×Q×LÐdË:ÈNÐÒÑ_ÈRÐd× �:ÍÙÇqÐdËÇQË�ÍQÎ:ÄeÍ�ÔdË �Hä

� FH?GVir!?ROQ<HK4?NAB?YS4C;J]V:�s<HO�E²X;JBA!?RK4?GVfS4J]EHT�?G­c7;EdS4JL<>V5p!AB?YnREHV~gmEd�H?DEIK4<>7:W>Ci=@�H?RS4n�C�<HO#S4C:?YEHgD<>7;VfS <HO
=4EHTLS J]V\S4C:?eS4EHV:��<£FH?RKUS4J]gD?HjI9�?RS �Y¼QSÏ¾Pr!?�S4C:?YEHgD<>7;VfS <HO#=4EHTLS J]V\S4C:?eS4EHV:�\EdS S4J]gD?NSRj �PC:?GV��Y¼Ùuf¾ ½%u8p
EHV;X\EH=-S'J]V;noK4?GEH=@?G=-S@<£A�EdK�X;='J]V:��V;JLS[ZI�Y¼QSÏ¾�A'J]T]T!J]V;noK4?GEH=@?US@<£A�EdK�X;= 
 u�� ���\� TLr�=Rj

» <£AÞAB? X:<>V35 S��8V:<£AÞ�Y¼QSÏ¾l?o�89�T]J]nRJLS4TLZHp>r�7:SlAB? nREHV²=4EGZmA'C;EdS#S4C:?'K�EdS@?'<HO�n�C;EHV:WH?'<HO��Y¼QSÏ¾lA'JLS4CDK4?G=@9!?GnoS
S@<iSeJ]=Rp�EHV;X0S4C;J]=�A'J]T]Tlr!?mS4C:?²X;JBA!?RK4?GVfS4J]EHTl?G­c7;EdS4JL<>V)AB?sV:?R?GX0S@<~=@<>TLFH?Hj ì V0AB<HK�X;=Rp�S4C:?IK�EdS@?²<HOPn�C;EHV:WH?
<HOB�Y¼QSÏ¾ J]= S4C:?YK�EdS@?DEdSUA'C;J]n�C�S4C:?D=4EHTLSUJ]= no<>gmJ]V:W�J]VigmJ]Vc7;='S4C:?YK�EdS@?mEdS_A'C;J]n�C~JLS_J]= WH<>J]V:Ws<>7:SRjN�PC:?YJ]V
K�EdS@?�J]=-no<>V;=@S4EHVfSRp�EdS õ � ���\� TLr�=B9!?RK-gmJ]Vc7:S@?Hj#�PC:? <>7:S-K�EdS@?�J]=-J]V;noK4?GEH=4J]V:W ¢ ��SPEHVfZ²9�EdK4S4J]nR7;T]EdKBS4J]gD?USRp:S4C:?no<>V;no?GVfS@K�EdS4JL<>VI<HO5S4C:? =4EHTLS�J]VDS4C:?'S4EHV:�DJ]=��Y¼QSÏ¾ ��
 uYTLr�=l9!?RK#W>EHT]TL<>V5pc=@<NS4C:?'=4EHTLS�J]=#WH<>J]V:W�<>7:SBEdS õ �_�Y¼QSÏ¾ ��
 u
TLr�=�9!?RKPgmJ]Vc7:S@?Hj#�PC;J]=�W>JLFH?�S4C:?�X;JBA!?RK4?GVfS4J]EHT!?G­c7;EdS4JL<>V�A'C;J]n�CsWH<£FH?RK�V;='S4C:?�EHgD<>7;VfSP<HOl=4EHTLSPJ]VsS4C:?�S4EHV:�.j­#Q@e8egL�MÌWZY ­#Q@e8e,^ ¹ ^jPwb©i¢Pwb%Y �gª��Áa �]c ¹ ^jPwb@ª���n,o

� x � r)t |~} �� ��� � � � } �± � �
����� � � �



���8� �g����� ������
:� �'��
���� �¢� � � ���	�¢�	�©�Æ� �I�	
��Á
 � �Ê�I�	� � �"� �2
 �

�PC:?�J]V;JLS4J]EHT.FdEHT]7:?_<HOl�Y¼QSÏ¾-J]=-�Y¼Ùuf¾@½_u8p.=@<mAB?�=4C:<>7;T]XsWH?RS'Em7;V;J]­c7:?U=@<>T]7:S4JL<>VsOQK4<>g X;=@<>TLFH?Hj� Sg��WZYÆ­ � Sg�@�]L�^)�\­#Q@e8egL�M�i ¹ ^�nRb�Ygn]�3i ¹ ^jPwb8b3o�\y8�,|~} � � � � } � �� �
� �
� � � � � � � ( 	��§.��STP�^j¨T¿ � ^ � Sg�#b©i¢PgYgn�k8k���n8nRb3o

0

2

4

6

8

10

12

20 40 60 80 100t

k�?enREHV\gmEd�H?eEDOÙ7;V;noS4JL<>VsOQK4<>g =@<>T�EHV;X\7;=@?�JLS-S@<IEHV;=@AB?RK'EHVfZ�­c7:?G=@S4JL<>V\Edr!<>7:S-S4C:?�=@?RS@S4J]V:W:j¹ WZY¶N8U.O�§8§.�@Â�^j¨T¿ � ^ � Sg�#b©i¢Pwb©o
� |~}�� � � �

� �
� �
� ��� � � � � ( 	��® <HK'?o�:EHgD9�TL?Hp;A'C;EdSPJ]=�S4C:?NEHgD<>7;VfSP<HO�=4EHTLSPJ]VsS4C:?�S4EHV:��EdOQS@?RK � gmJ]Vc7:S@?¥v\� V;=@AB?RK ¢¹ ^*��k�b©i8Ã���l � Ã8o

��� � � ��± ����� � � � �� <£A{TL<>V:WmX:<c?G=PJLS-S4Ed�H?NS4C:?NEHgD<>7;VfS-<HOl=4EHTLSPJ]VsS4C:?�S4EHV:�²S@<IWH?RSPS@< � umTLr�=Ïv�� V;=@AB?RK ¢� Sg�@�]L�^ ¹ ^jPwb�Y
��n,i¢Pwb©o ���
� $ � � � �LT�#O8�Te,^��.b©i8ÃC¦3Q\U8N]P]L � Ã8o � ³ � # ����� ³ � � ² � � xm{ u � r �k�?YnREHV~=@<>TLFH?NS4C:?eX;JBA!?RK4?GVfS4J]EHT5?G­c7;EdS4JL<>Vino<>gmJ]V:WI<>7:S'<HOlS4C:?Y=4EHTLSPS4EHV:�\9;K4<Hr�TL?Ggµ5 rcZ\C;EHV;X35Lp�r!?GnREH7;=@?

JLSmJ]= =@?R9�EdK�Edr�TL?�?G­c7;EdS4JL<>V j©�PC;EdSIJ]=RpBJLSmJ]=Y<HO_S4C:?�OQ<HK�g�Z.5B½hO@¼¸��¾
�GW�¼QZ;¾�jß6c?R9�EdK�Edr�TL?s?G­c7;EdS4JL<>V;=mEHTLA�EGZ8=
K4?GX;7;no?²S@<~��V;X;J]V:W\S[AB<�EHVfS4J]X:?RK�JLFdEdS4JLFH?G=Rj $ 7;=@SeK4?RAPK�JLS@?IS4C:?s?G­c7;EdS4JL<>V�J]V)S4C:?²OQ<HK�g Z.5 � W�¼QZ;¾D½ O@¼¸��¾NEHV;X
EHVfS4J]X;JBA!?RK4?GVfS4J]EdS@?Ir!<HS4C�=4J]X:?G=Rj ì O�ZH<>7�EdK4?²=47;nRno?G=4=@OÙ7;TqptZH<>7�A'J]T]TlC;EGFH?�EHV)?G­c7;EdS4JL<>V�J]V��)EHV;X0Z5¼¸��¾U<>V;TLZHj
�PC;J]=#?G­c7;EdS4JL<>VsJ]gD9�T]J]nRJLS4TLZeX:?R��V:?G=�S4C:?_=@<>T]7:S4JL<>V;=#S@<YZH<>7:K-=@?R9�EdK�Edr�TL?'?G­c7;EdS4JL<>V5jB6c<>gD?RS4J]gD?G=�ZH<>7snREHV�=@<>TLFH?
S4C:?�?G­c7;EdS4JL<>V\OQ<HK'Z5¼¸��¾�j-�PC:?GV\ZH<>7�C;EGFH?eOQ<>7;V;X�EHV�?o�89�T]J]nRJLS-=@<>T]7:S4JL<>V�S@<IS4C:?N=@?R9�EdK�Edr�TL?�?G­c7;EdS4JL<>V5j ì V�<>7:K
nREH=@?Hp ¨]L � P#O@¨8P�o­#Q@e8egL�MÌWZY ­#Q@e8e,^ ¹ ^jPwb©i¢Pwb%Y �gª��Áa �]c ¹ ^jPwb@ª���n,o

� x � r)t |~} �� ��� � � � } �± � �
����� � � �



�2
 � �������	��
������8�¶� �¢����
��I
����	�¢� �'
 � �Ê�I�	� � �"�
k�?eK4?RAPK�JLS@?�S4C;J]=PJ]V�S4C:?e�A55½ õ"�\� 7 õ"��
 u��£�U½ O@¼QSÏ¾[W�¼Ù�U¾�p�A'C:?RK4?�O@¼QSÏ¾ ½ � EHV;X � `��\bN® �� ¤ ���

# � j » <£AEHV²EHVfS4J]X:?RK�JLFdEdS4JLFH?'<HO�O@¼QSÏ¾B½ � J]=#S � } pcEHV;X²EHV²EHVfS4J]X:?RK�JLFdEdS4JLFH?'<HO��A5 � W�¼Ù�U¾�p:AB? nREHV²WH?RS�rcZm=47:r�=@S4JLS47:S4JL<>V5j�PC:?U?G­c7;EdS4JL<>V�AB?�WH?RS'EdOQS@?RK J]VfS@?RWHK�EdS4J]V:Wmr!<HS4C�=4J]X:?G=PJ]=L�MµWZY[Q\U]P�^*�VªÊ^ �gª��]a	�gª���n]c ¹ b©i ¹ b�Y�Q\U]P�^*�3i¢Pwb Í J,or)t |~} � ���� $ � �
�± �

�
��� � � }�� ���

��<IX:?RS@?RK�gmJ]V:?_S4C:?Nno<>V;=@S4EHVfS'<HO�J]VfS@?RWHK�EdS4JL<>V�C:?RK4?Hp;7;=@?US4C:?�W>JLFH?GV\J]V;JLS4J]EHT.FdEHT]7:?U<HO��U½_uDA'C:?GVsSÏ½_u8jJ � Sg��WZY � Sg�@�]L�^ � N8l � ^)� ¹ Ygn,i¢PgYgn]�3i`L�M.b©i���J]��b©op �\y8�,|~} ����} � ���� $ � �
�± ���O �8� Q@Ä@U:^�J � Sg�#b©o» <£A{=@<>TLFH?�OQ<HK'�/EHV;X�gmEd�H?eJLSPJ]VfS@<mEDOÙ7;V;noS4JL<>V5j¹ WZY¶N8U.O�§8§.�@Â�^ � Sg�@�]L�^�L�M�i ¹ b©i¢Pwb©o

� |~}�� � � �
�

� � � � � ( 	�� � ²� � � � � ( 	��9�<c<H��gmE8p;V:<IX;=@<>TLFH? �
Á %�À��!À�� Â#ÃcÄoÅ@ÆRÇ¸ÈGÄGÉ ?/�£Û>Û:Ð¥ÈGÄ~ÍQÎ:Ä\ÈRÔd× ÍYÍ�ÔdË ��ÌfÄ��HÄo×LÐ�Û�È~Ô)×]Ä4Ô���ÔHÍeÍÙÇQÓIÄiÍ� UÜ*&�ÑÏÅ@ÐdÓ	Õ�ÎfÇqÆoÎ�ÔdËßÔ>Ì>ÌdÇÙÍÙÇqÐdË.Ôd×
ÖÏã $�ØfÔd×Q×LÐdË©ÐÒÑDÈRÐd× �:ÍÙÇqÐdËiÛ;ÄoÅIÓYÇQË/�:Í[Äm×]Ä4Ô��HÄÏÈ²ÍQÎ:Ä²Í�ÔdË �Hä �NÐdÕ¯Ì>ÐiÚ>Ð���ÍQÎfÇQË ��ÍQÎfÇ¸ÈmÕlÇQ×Q×BÔ `_Ä4ÆGÍ ÍQÎ:Ä'Ñ �8Ë.ÆGÍÙÇqÐdË
� à[Í á 3 �0Ô��>ÄiÔ0È �>ÄRÍ�ÆoÎ©Í�Ð�Ô>Æ�Æ�ÐdÓ'Û:ÔdË;ÚyÚ>Ð��8ÅiÌdÇ¸ÈRÆ �cÈ�ÈÏÇqÐdË.ä <�ÅÏÇÙÍ[Ä~Ì>ÐdÕlËßÍQÎ:Ä�Ë!ÄoÕ ÌdÇ `_ÄoÅ4ÄoË�ÍÙÇqÔd×UÄFc �;ÔHÍÙÇqÐdË
Õ�ÎfÇqÆoÎsØfÐ��HÄoÅÏË:ÈYÍQÎ:ÄeÈGÄRÍqÍÙÇQËcØfä�04ÈeÇÙÍ�ÈGÄ[Û:ÔdÅ@Ôfâo×]Ä 3�?.Ðd× �HÄeÇÙÍ�ÕlÇÙÍQÎ~Ì¥ÈRÐd× �HÄmÔdË.ÌeÛ.×LÐHÍPÐ��HÄoÅYÍQÎ:ÄmÔ�Û>Û.Å@Ð�Û.ÅÏÇqÔHÍ[Ä²ÍÙÇQÓIÄ
ÇQË�Í[ÄoÅ �dÔd×Lä@<sÎ8ÔHÍ�Ç¸ÈNÍQÎ:ÄNÓmÔGÃHÇQÓ �8Ó�ÔdÓmÐ��8Ë�Í-ÐÒÑUÈRÔd× ÍBÇQË~ÍQÎ:ÄeÍ�ÔdË �²ÔdË.Ì²Õ�Î:ÄoË~Ç¸È�ÇÙÍBÍQÎ:ÄoÅ4Ä 3

� z 3 2 � z ¯ 9;2"! � 3 � ¯ z � �D�ez � �#� � Á %]3 z 9;2 � �
Á %�À��!À�� ��Å@Ðfâo×]ÄoÓmÉ � Û.Ç�Ä4ÆÏÄDÐÒÑeÆoÎ8ÔdÅ@Æ�ÐGÔd×cÑRÐ��8Ë.Ì�ÔHÍ�?�Í�ÐdË!Ä �eÄoËcØcÄ�Õ�Ô¥ÈeÌfÄRÍ[ÄoÅÏÓYÇQË!Ä4Ì�Í�ÐsÆ�ÐdË�Í�ÔdÇQË �lÔdÅGâ4ÐdË)Ö :ÇQË�ÔsÆ�ÐdË.ÆÏÄoË�ÍÙÅ@ÔHÍÙÇqÐdË)Õ�ÎfÇqÆoÎeÛ.Å@ÐGÌ��;ÆÏÄ4Ì �fä $\ÌdÇ¸ÈÏÇQË�Í[Ä�ØHÅ@ÔHÍÙÇqÐdË:ÈPÛ;ÄoÅNÓYÇQË/�:Í[Ä�Û;ÄoÅ_ØHÅ@ÔdÓmä ��Î8ÔdÅ@Æ�ÐGÔd×cÑÏÅ@ÐdÓæÔI× Ç.�£ÇQËcØ
ÍÙÅ4Ä�ÄIÇ¸È �¥Ë.ÐdÕlËyÍ�ÐDÛ.Å@ÐGÌ��;ÆÏÄ\Ö��fä �~ÌdÇ¸ÈÏÇQË�Í[Ä�ØHÅ@ÔHÍÙÇqÐdË:È�Û;ÄoÅmÓYÇQË/�:Í[ÄUÛ;ÄoÅeØHÅ@ÔdÓmä � Î:ÄDÎ8Ôd× Ñm× Ç ÑGÄ²ÐÒÑ��lÔdÅGâ4ÐdË�Ö :�Ç¸È
�¥Ë.ÐdÕlË�Í�ÐYâ�Ä � �	� �YÚfÄ4ÔdÅ�ÈRä � È�È �8ÓYÇQËcØNÍQÎ8ÔHÍtÍQÎ:Ä ÍÙÅ4Ä�ÄPÕ�Ô¥È_â��8ÅÏË!Ä4ÌeÌ��8ÅÏÇQËcØYÍQÎ:Ä Æ�ÐdË:ÈoÍÙÅ �;ÆGÍÙÇqÐdË\ÐÒÑ ?�Í�ÐdË!Ä��eÄoËcØcÄ &ÄÏÈoÍÙÇQÓmÔHÍ[ÄeÍQÎ:ÄYÔGØcÄYÐÒÑ ?�Í�ÐdË!Ä �eÄoËcØcÄGä

� � � ��
 9;2 � ���



���8� ��� � � � �`�©�	� � � � � �s��� �2
Hõ
�PC:? T]EGA�<HO�K�EHX;JL<>EHnoS4JLFH?UX:?GnREGZ A�EH=-X;J]=4no<£FH?RK4?GX²rcZm?o�89!?RK�J]gD?GVfSRj ì S�J]=�=4J]gD9�TLZeS4C;EdS�K�EHX;JL<>EHnoS4JLFH?UgmEdS@?)7

K�J]EHT]='X:?GnREGZ�¼Q<HK_S47:K�V�J]VfS@<²V:<>Vg7�K�EHX;JL<>EHnoS4JLFH?egmEdS@?RK�J]EHT]=Ï¾-EdS_EIK�EdS@?eA'C;J]n�C�J]=P9;K4<H9!<HK4S4JL<>V;EHT5S@<²S4C:?eEHgD<>7;VfS
<HOlK�EHX;JL<>EHnoS4JLFH?egmEdS@?RK�J]EHT�9;K4?G=@?GVfSRj-k�?Y=@?RS 7:9�S4C:?eX;JBA!?RK4?GVfS4J]EHT�?G­c7;EdS4JL<>V�=@<IS4C;EdS S4C:?eX:?GnREGZ�no<>V;=@S4EHVfSRp!�.p
J]=�9!<>=4JLS4JLFH?Hj­#Q@e8egL�MÌWZY ­#Q@e8e,^`­gL ¥ O@Â�^jPwb©i¢Pwb¬Y[a Ë c@­gL ¥ O@Â�^jPwb©o

� x � r)t |~} �� � � � � � � � � � } � ��� � � � � � � ���WHK�EHg¯<HO.S4C:?Pn�C;EdK�no<>EHT:r�EHn4�YA'C:?GVm6cS@<>V:?-A�EH=lr!?GJ]V:W_r�7;J]TLS�¼QSÏ½_uf¾�C;EHXY?GV:<>7:W>CmnREdK4r!<>V �)� S@<�9;K4<£F8J]X:?
�Gõ j 
 X;J]=4J]VfS@?RWHK�EdS4JL<>V;=�9!?RKegmJ]Vc7:S@?Hp�EHV;X)V:<£A¨EdSeSÏ½_��C;EH=N?GV:<>7:W>C)S@<�9;K4<£F8J]X:?m<>V;TLZ � j ��X;J]=4J]VfS@?RWHK�EdS4JL<>V;=
9!?RKUgmJ]Vc7:S@?HjUk�?DA'J]T]T�7;=@?eS4C:?DVc7;gNr!?RK <HOBX;J]=4J]VfS@?RWHK�EdS4JL<>V;='9!?RKUgmJ]Vc7:S@?YEH=_<>7:KUgD?GEH=47:K4?Y<HO�S4C:?YEHgD<>7;VfS
<HOlnREdK4r!<>V �)� J]VsS4C:?UWHK�EHg <HO�n�C;EdK�no<>EHTqj�k�JLS4C�S4C;EdS'7;V;X:?RK�=@S@<c<8X5pcS4C:?NJ]V;JLS4J]EHT!no<>V;X;JLS4JL<>VsS4C:?GV\J]=¥ SVU#­ � WZY ­gL ¥ O@Â�^�nRb�Y
����k���o �)y�{ � � |~} � � � � � � � � } ² � ���k�?eno<>7;T]X�=@<>TLFH?�S4C;J]=�rcZsC;EHV;X5p:r�7:S-OQ<HKPS4C:?�gD<>gD?GVfS'7;=@?�X;=@<>TLFH?Hj� Sg��U WZY ­ � Sg�@�]L�^)�\­#Q@e8egL�M�i ¥ SVU#­ � �3ij­gL ¥ O@Â�^jPwb8b3o�\y8� {�|~} � � � � � � � � } ² � �����8�8�8�8�8�8� ��� � � 	��; Ed�H?eEDOÙ7;V;noS4JL<>Vs<HOtS4C:?�K�JLW>CfSPC;EHV;X�=4J]X:?Hj­gL ¥ O@ÂµWZY¶N8U.O�§8§.�@Â�^j¨T¿ � ^ � Sg��U©b©i¢Pwb©o

� r � v 	 |~}�� � ² � �����8�8�8�8�8�8� � � � � 	��» <£A{X:?RS@?RK�gmJ]V:?_S4C:?�X:?GnREGZ�no<>V;=@S4EHVfS'�.j#�PC;J]=�AB?�nREHV\X:<DrcZs7;=4J]V:WYS4C:?�C;EHTLOtT]JLOQ?UJ]V:OQ<HK�gmEdS4JL<>V5j � FH?RK4Z

�
���� ZH?GEdK�=Rp:S4C:?UEHgD<>7;VfS�<HOtnREdK4r!<>V �)� J]V²EYWHK�EHg¨<HO�S4C:?Un�C;EdK�no<>EHT5J]=�nR7:S-J]VsC;EHTLOB¼ÙEHV;Xs=@<YS4C:?UVc7;gNr!?RK�<HO
X;J]=4J]VfS@?RWHK�EdS4JL<>V;=�9!?RKPgmJ]Vc7:S@?�J]=-nR7:S'J]V�C;EHTLOÏ¾�jË WZY � Sg�@�]L�^`­gL ¥ O@Â�^ ��� 
 � b�Y
�Vª8hgc@­gL ¥ O@Â�^�n#b©i Ë b©o� |~}�� �8�8� ² �T±8±�# � ³ ± � �» <£A�AB?mnREHV07;=@?YS4C:?mgD?GEH=47:K4?GgD?GVfSU<HO � j ��X;J]=4J]VfS@?RWHK�EdS4JL<>V;= 9!?RK�gmJ]Vc7:S@?Y9!?RKUWHK�EHgæS@<�?G=@S4J]gmEdS@?mS4C:?
EdWH?N<HO#6cS@<>V:? � ?GV:WH?HjOTÄgL���S�e�� �@P]SVURL�� � LVU#ÄgL�WZY� Sg�@�]L�^`­gL ¥ O@Â�^jPwb�Y � kjh�i¢Pwb©ov �8r y � ���Zy�{ r � r { �8r |~} ± �8� ± � # � � ³ # �6c<:pf6cS@<>V:? � ?GV:WH?�A�EH=�r�7;J]TLS5K�JLW>CfStEdr!<>7:S�S4C:?�S4J]gD?�S4C:?�AB<HK�T]X�A�EH=�gmEHX:?_¼ÙEHnRno<HK�X;J]V:W S@<_«�J]=4C:<H9e± =4C:?RKo¾�j
Á %�À��!À&% Â#ÃcÄoÅ@ÆRÇ¸ÈGÄGÉ ?.Ðd× �HÄeÍQÎ:ÄYÌdÇ `_ÄoÅ4ÄoË�ÍÙÇqÔd×lÄFc �;ÔHÍÙÇqÐdË�ÇQË�ÍQÎ:Ä-Û.Å@Ðfâo×]ÄoÓ+Ôfâ4Ð��HÄmâoÚDÎ8ÔdË.Ì &��cÈÏÇQËcØ²ÍQÎ:Ä�ÑRÔ>ÆGÍ�ÍQÎ8ÔHÍ
ÇÙÍ�Ç¸È_ÈGÄ[Û:ÔdÅ@Ôfâo×]ÄGä

���e�	� �\$�� 24,;�52 ����"5$ �ß���
9�<HW>J]=@S4J]nBWHK4<£APS4C <8nRnR7:K�=�A'C:?GVeS4C:?-K�EdS@?-<HO!n�C;EHV:WH?-<HO!E_9!<H9�7;T]EdS4JL<>VeJ]=t9;K4<H9!<HK4S4JL<>V;EHTfS@<US4C:?-9;K4<8X;7;noSt<HO.S4C:?
9!<H9�7;T]EdS4JL<>V�9;K4?G=@?GVfS EHV;X\S4C:?eEHgD<>7;VfS'<HOlK4<c<>ghTL?ROQSRjP�PC;J]=PJ]='EIX;JBA!?RK4?GVfS4J]EHT�?G­c7;EdS4JL<>V5j-�\J]=PS4C:?eno<>V;=@S4EHVfS
<HO�9;K4<H9!<HK4S4JL<>V;EHT]JLS[ZIEHV;X } J]=�S4C:?NTL?GEH=@SP7:9;9!?RK-r!<>7;V;X²<>V�S4C:?�9!<H9�7;T]EdS4JL<>V5j­gL�MÌWZYÆ­#Q@e8e,^Z§:^jPwb©i¢Pwb�Y Ë c\§:^jPwbTc�^�Jga\§:^jPwb�b©o

� r)t |~} �� � � � � � } � � � � � � � � � � � ����PC;J]=�?G­c7;EdS4JL<>V\J]=-=@?R9�EdK�Edr�TL?�EHV;X\nREHV\r!?U=@<>TLFH?GX\=@Z8gNr!<>T]J]nREHT]TLZHj� Sg��WZYÆ­ � Sg�@�]L�^`­gL�M�iz§:^jPwb8b©o
�\y8�,|~} ²� � � � } ² � � � � �
	 	�� p ! �

�



�2
�� �������	��
������8�¶� �¢����
��I
����	�¢� �'
 � �Ê�I�	� � �"�
6c?R?Ggm=PT]JL�H?�Em=@S@K�EHV:WH?�A�EGZsS@<mAPK�JLS@?US4C:?�=@<>T]7:S4JL<>V5j�9�?RS4=-S47:K�V\JLS-K�JLW>CfS-=4J]X:?�7:9�j
� T]=@<:p:AB?NnREHV\K4?R9�T]EHno?US4C:?Nno<>V;=@S4EHVfS } � � } A'JLS4C } � V:<D9;K4<Hr�TL?Gg�j§ WZYÀP#a��ÀJgªÊ^*� Í J �@cTL�_@§:^�a Ë cTJ]cVPwb8b©o

	 |~}�� � �

² � p ! � � � �
	#	��«BZiTL<c<H�8J]V:WsEdS_S4C:?Y9!<H9�7;T]EdS4JL<>V�OÙ7;V;noS4JL<>V5p!AB?DnREHV�=@?R?YS4C;EdS�EH=_S_WH<c?G=_S@<\J]V:��V;JLS[Zs9t¼QSÏ¾'WH<c?G=_S@< } j ì OAB?NEdK4?�WH<>J]V:WDS@<IgD<8X:?GT5ED9!<H9�7;T]EdS4JL<>V²A'JLS4CsS4C:?NTL<HW>J]=@S4J]n_?G­c7;EdS4JL<>V5p:AB?NV:?R?GX�S@<m�8V:<£AóS4C:?U9!<H9�7;T]EdS4JL<>VsEdS
S4C:K4?R?US4J]gD?G=Rp:J]V²<HK�X:?RK-S@<DWH?RS-S4C:K4?R?U?G­c7;EdS4JL<>V;=�S@<mX:?RS@?RK�gmJ]V:?_S4C:?_S4C:K4?R?U9�EdK�EHgD?RS@?RK�=-�.p } p;EHV;X } � J]V²S4C:?9!<H9�7;T]EdS4JL<>V²OÙ7;V;noS4JL<>V5j

687:9;9!<>=@?-ZH<>7²gD?GEH=47:K4?GXDS4C:?'9!<H9�7;T]EdS4JL<>VDEdS�S4C:K4?R?'S4J]gD?G=�EHV;XmWH<HS�9t¼Ùuf¾B½ � uHuHuHu8p89t¼ � uf¾B½ �duHuHuHu8p;EHV;X
9t¼ �duf¾P½ õ uHuHuHu8j 9�<c<H�8='T]J]V:?GEdKPX:<c?G=4V35 SPJLSÏv�k�C;EdS'TL<HW>J]=@S4J]n_nR7:K4FH?��;S4=-S4C;J]=-X;EdS4Efv

6c?RS'7:9�S4C:?�?G­c7;EdS4JL<>V;=RjL�M
��WZY�§:^�nRb�Y ��n8n8n8n,o r)t"! |~} �

² � p ! } ² �8�8�8�L�M]h�WZY�§:^*��nRb�YÁh�n8n8n8n,o r)t�� |~} �

² � p ! � � � �)( �
	 � } � �8�8�8�L�M � WZY�§:^�h�nRb�Y �8n8n8n8n,o r)t � |~} �

² � p ! � � ��� ( �
	 � } � �8�8�8��PC:?GV\=@<>TLFH?UOQ<HKPS4C:?�9�EdK�EHgD?RS@?RK�=Rj� ��U WZY � Sg�@�]L�^)��L�M
�3i`L�M]h�i`L�M �]�3i���J,i`J �3i Ë ��b©o� � {'|~} � � } ²± �8�8�8�8� $ � � � � � ��} ± �8�8�8� � p ! } � �; Ed�H?eEDOÙ7;V;noS4JL<>Vs<>7:SP<HOtS4C:?N=@<>T]7:S4JL<>V5jeµWZY¶N8U.O�§8§.�@Â�^ � N8l � ^ � ��U iz§:^jPwb8b©i¢Pwb3o� |~}�� � ± �8�8�8�
² � � � � � ��� �)(+* , � � �1	��� K�EGA{ED9�J]noS47:K4?_<HO�S4C:?U9!<H9�7;T]EdS4JL<>VsnR7:K4FH?Hj§.��STP�^ È �gn8n8n8n,ije8É�i`n�k8k�78n,i ¥ S8��ST¨8Y@l.�8O ¥�Ë b©o

10000
12000
14000
16000
18000
20000
22000
24000
26000
28000
30000
32000
34000
36000
38000
40000

0 10 20 30 40 50 60 70



���8� ��� � � � �`�©�	� � � � � �s��� �2
�


k�C:?RK4?NJ]=�S4C:?NJ]V �;?GnoS4JL<>Vs9!<>J]VfSÏv ì V�WH?GV:?RK�EHTqp;JLS-A'J]T]T.r!?�EdS� Sg�@�]L�^`­#Q@e8e,^Z§:^jPwb©i¢P�i¢Pwb©i¢Pwb3o
�
$ � � ²p ! �� �® <HK'<>7:KP9�EdK4S4J]nR7;T]EdKPX;EdS4E8p�JLS-A'J]T]T.r!?�EdS� Sg�@�]L�^`­#Q@e8e,^`e,^jPwb©i¢P�i¢Pwb©i¢Pwb3o
² �Á %�À��5ÀqÁ ����ÄÏÈoÍÙÇqÐdË.É <sÎ8ÔHÍ�Î8Ô�Û>Û;ÄoË:ÈYÍ�Ð²ÍQÎ:Ä-Û:Ð�Û �8×LÔHÍÙÇqÐdË�Æ �8Å �HÄeÔ¥ÈNÍQÎ:Ä-Û:Ð�Û �8×LÔHÍÙÇqÐdË�ÔHÍBÍ  $8Ü²ÆoÎ8ÔdËcØcÄÏÈ 3

ì VfS@K4<8X;7;no?�ED9�EdK�EHgD?RS@?RK'9 �duYS@<I=@S4EHV;X�OQ<HK'S4C:?U9!<H9�7;T]EdS4JL<>VsEdSPSÏ½ �duIEHV;XsK4?G=@<>TLFH?HjL�M � WZY�§:^�h�nRb�Y¶§.h�n,o r)t � |~} �

² � p ! � � ��� ( �
	 � } � � �
� ��U WZY � Sg�@�]L�^)��L�M
�3i`L�M]h�i`L�M �]�3i���J,i`J �3i Ë ��b©o

� � {'|~} ����} �
± �8�8�8�8�8�8�8�
� � � � ± �8�8�8� �� } ²± �8�8�8�8�8�8�8�8� $ � � �

� �8�8�8� � � � �
� � � � � � � � ²² �8�8�8�8�

$ � � �
� �8�8�8� � � � �

� � � � �p ! } �
� � �

� � � � ± �8�8�8�
�

«BZ�J]V;=@9!?GnoS4JL<>V5pcAB?NnREHV�=@?R?�S4C;EdSP9 �dumge7;=@S-r!?UWHK4?GEdS@?RK'S4C;EHV �duHuHuHu²EHV;X\TL?G=4=�S4C;EHV � uHuHuHu8j; Ed�H?eEDOÙ7;V;noS4JL<>V�EdW>EHJ]V5p;S4C;J]=�S4J]gD?UA'JLS4CsS[AB<IFdEdK�J]Edr�TL?G=Rp8S'EHV;Xs9 �dueµWZY¶N8U.O�§8§.�@Â�^ � N8l � ^ � ��U iz§:^jPwb8b©i¢P�iC§.h�nRb3o� |~} � � � � � �3� � �
± �8�8�8�8�8�8�8�

� � � � � ± �8�8�8� �
������ ² � � � � ��� - (0(0(0(0(0(0(0(����
	���
�
�
�
�
�
�
�
�
�� ����� � 
�
�
�
������������� � ����� � �
	���
�
�
�
�
�� ����� � 
�
�
�
������������� � ��!����� � ��
�
�
�
 "� � � � ± �8�8�8�

#�$$$$%&('*)+)-,/.1032403265�740�8�,98;:<,/.�:6032<=3,/5�2>8;:<,@?A'3?CB6D�0�8;5 '�2>.1B<E;F3,@03G�8;:<,9?A'3?CB6D�0�8;5 '�2H0�8�8JI ��K E�B626GL8;:<E;'�B<=�:5 8;GL?A'�G;G;5 MCD ,NF�03D�B<,OG1PLQR2<S�'3E;8;B6260�8�,OD T3U�T3'�BV.1032XW 8�G�,1,@8;:<,@03265�740�8;5 '�2H5 S<T3'�BV0�E;,/D '�'3YZ5�2<=R0�8�0R?C5 ,O.[,9'3SC?C0�?A,1EOP\^]`_�a^b�c�dfeAgOhAd3a<i`j�k;l�k�aNm�\^n`oCpXm�aZq�oNr�r[s � o�m�\Cn`o`qZnCsfo�o`oNr�r�t � o�o`oCpvu



0��������

� 5 S U �
	03265�740�8�,3U���
0�?6?6E;'
�<5�740�8�, 7V'�7V,O2`81U 	 
0�E�.[8;032XU � � �0�E�5 8;:67V,18;5�. G�,
��B<,O26.[,3U � K��0�E;E�0OT3U � 	0�E;E;'*) '3?A,1E�0�8�'3EOU �Xd03G;G;5 =�267V,O2`81U �
�0�8�8�E�03.[8;5�2<=����Z,
� ?A'�5�2`81U � 
��.[,O2`8�,1E('3S�7403G;G1U 	 
�U 	 �.�:6032<=3, '3SLF�0�E�5�0�MCD ,3U � �Xd.�:6032<=3,1F�0�EOU � �Xd.['�2`F3,1E;=3,3U � 
�
.['�2`F3,1E;=3,OG(8�' 04D�5�745 81U � 
�
.['�2`F3,1E;8�� P P U ?A'�D TZ2<'�7���U � 
 �.[E�5 8;5�.103DA?A'�5�2`8;G1U � �
� '3?A,1E�0�8�'3EOU � �
�<,1MCB<=���G�'�7V,18;:65�2<=�� � U�
 �
� ��8�'�'�D�G1U � � 	
���6,OD �<?CD '381U � � 	
�65 A U � �
�65 A ,1E;,O2`8;5�03DA,
��B60�8;5 '�2XU � � �
� 5 =�5 8;G1U � 
 �
�6G�'�D F3,3U � � �,O2�� � U����
�"!#! � ! U � �,1E;E;'3E(5�2%$Z5�7V?CG�'�2XW G-E�B6D ,3P@U � � �,1E;E;'3E(5�2 8;:<, 8�E�0�?A,'&1'�5 � E�B6D ,3U � � �,1E;E;'3E/8�E�0�?vU�� �
�"(*)#+-,�U � �
.,1F�03D S U0/ �,1F�03D S U .�1,1F�03D�7 U 1�	,2�<037V?CD ,3U0/



,2�Z?vU3/ K 	,2�Z?C032��XU 	,2�Z?A'�2<,O2`8;5�03DXS�B626.[8;5 '�2XU4/ K 	,2�Z?6E;,OG;G;5 '�26G1U0/ �,2�Z?6E�G�,
�CU 1�1,1T3,1MC03D�D
U3/ 1�	S�03.[8�'3EOU 	
���Z,
� ?A'�5�2`8;G1U4/

��S�'3E P P�S�E;'�7 P P�M�T P P�8�' P P�)(:65�D ,HP P"�<' P P�'5� � U�
 KS�'3E;)90�E6�7��B<'38�,3U8
 �S�G�'�D F3,3U 1�1 U ��9S�B626.[8;5 '�2XU0/ �S�B62��6037V,O2`8;03DX8;:<,1'3E;,O7 '3S�.103D�.1B6D�B6G1U . �=3,1'�7V,18�E�5�. G�,
��B<,O26.[,3U3/ K��=3,1'�7V,18�E�5�. G�,1E�5 ,OG1U0/

 	5 S-P P�8;:<,O2 P P�,OD�5 SNP P�,OD�G�,4P P:� � U�
5/5 S P P 8;:<,O2XP P �vU0/ 	5�7V?CD�5�.15 8;�65=<A,1E;,O2`8;5�0�8;5 '�2XU ���5�2 � ,O.[8;5 '�2 ?A'�5�2`8;G1U � �5�2<?CB<8@.[,OD�D
U0/ K5�2<?CB<8;G1U5���5�26G�,
��B<,O26.[,>I 8�E�B<,3U�� 9
+�2`81U .��5�2`81U . � U*/2� 9
+�2`8�,1=3E�0�8;5 '�2 M�T ?C0�E;8;G1U0/�/ .
+�2`8�,1=3E�0�8;5 '�2 M�T G;B<MCG�8;5 8;B<8;5 '�2XU>/�/ 95�2`8�,1E;S�03.[,���F3,1E;MA'�G�,1?6E;'Z.*I 1 � � U>
 �5�2`8�,1E�G�,O.[8;5 '�2XU 1�95�2`8�?C0�E;8;G1U0/�/ .5�G�'Z.1D�5�2<,3U4/ ��K
+@?BALU3/2� .D�0O) '3S E�0��65 '�03.[8;5 F3,C�<,O.10OT3U*/ � 
D ,1S�8;G;B67 032�� E�5 =�:`8;G;B67 U . �D�5�745 81U � /�U3/

�


/ � �



������� � / � 9D�5�G�81U 1 
D 'Z.103DX'3E/=�D '3MC03D
U�� �D '3=�0�E�5 8;:67 S�B626.[8;5 '�2XU0/ K��
,v'3=�5�G�8;5�. =3E;'*)/8;:XU3/ � 
D�B62<=�G1U .�.
� 0�?CD ,OG�,3U3/ �745�2�B6G1U 1�97V'*FZ5 ,3U�� .26037V,3U3/ �26037V,	� I ?6E;'Z.���?3/�U ? 1 U P P P U ?C28��U����&(,1)/8�'�2XW G(7V,18;:<'5�XU � �2<'3?CG1U 1 
&RQ ,3,�U8
 K'�26D�5�2<,�
(,OD ?vU0/

'3?vU 1 
'3E6�<,1E/'3S 0��65=<A,1E;,O2`8;5�03DA,
��B60�8;5 '�2XU0/2� .'�B<8�?CB<8/.[,OD�D
U0/ K?C0�E�037V,18�,1EOU�� 1?C0�E�037V,18�,1E�5 &O0�8;5 '�2 '3SL8;:<, ,OD�D�5 ?CG�,3U . 
?C0�E�037V,18�E�5�. ?CD '38;G1U 1 �?C0�E;S�E�03.�U0/�/ .?C0�E;8;5�03DAS�E�03.[8;5 '�26G �<,O.['�7V?A'�G;5 8;5 '�2XU4/ 1 K?C5 ,O.[,1)(5�G�,3U0/�/�/?C5 ,O.[,1)(5�G�,3U0/ 	?CD '381U 	 U3/�/?CD '386
 �XU 	 U3/ 	?CD '38;G
� �65�G�?CD�0OT���U 1�.?CD '38;G
� 5�7V?CD�5�.15 8�?CD '38���U ��9?CD '38;G
� ?A'�D T�=3'�2<?CD '38���U .��?A'�5�2`8@5�2 8;:<, ?CD�032<,3U 1 
?6E�5�2`8;D ,1F3,OD
U�
 �?6E;'Z.�U0/ .E;,1?A,OD�D�5�2<=C���Z,
� ?A'�5�2`81U0/

��E;,1?A,18;5 8;5 '�2 D '�'3?vU�
 KE;,OG�8;0�E;81U�� 1
!(5 ,O7403262 G;B67 U .�1 U 	 

!(5 ,O7403262 � ,18;0VS�B626.[8;5 '�2XU4/

 	G�,1?C0�E�0�MCD , ,
��B60�8;5 '�2XU0/ � /G�,
�CU 1��G�,
��B<,O26.[, '3S 5 8�,1E�0�8�,OG1U*/

��G�,
��B<,O26.[, '3S 2�B67 MA,1E�G1U4/

�


G�,1E�5 ,OG1U0/

 	G�,181U 1�9G;:<'*)/8;032<=3,O2`81U ��1
$Z5�7V?CG�'�2XW G9E�B6D ,3U4/ 1 

$Z2<'*) � 0�Y3,��9B<E;F3,3U0/2��/G�'�D�5 � '3SLE;,1F3'�D�B<8;5 '�2XU 	 
G�'�D F3,3U8
 .G �`E;81U 1 KG�8;0�8�,O7V,O2`81U / �G�8;B��<,O2`8/?C03.;Y�0�=3,3U ��1 U .�1G�8;B��<,O2`8
� 745 ���6D ,OG;B67���U . �G;B<MCG1U0/ � U8
 	 U � /
$ZB67 U . /G;B67 U . /G�TZ2`8;0��AU3/

8;0�MCD ,3U 1�	8;0OTZD '3EOU3/ 1�9
(L0OTZD '3E(?A'�D TZ2<'�745�03D
U>/ 1�9
(L0OTZD '3E(E;,O74035�2��<,1EOU4/ 1�9
( ,2�Z8��-,OD�D
U0/ 18;5�D �<,3U0/ .8�' �<,'�C2<, 0V)-'3E6�XU����8�E�0�?A,'&1'�5 � E�B6D ,3U4/ 1 /8�T�?A,4W � W U 1�18�T�?A,4W �>W U 1�1B6260�?6?CD T3U4/ . U � /�U*/2� 	B6265 '�2XU 1�9F�03D�B<,3U0/�/ .
? 5�G;B603D��9:<,O.;YZ5�2<=V'3S�0326G�)-,1E�G1P U�� �)(:60�8�8�T�?A,3U 1�1)(5 8;:3��?CD '38;G � � U���/


