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Ô c clÕ�_�YgXZeyc"^`c>byV�X�Ö�u
[�XZe]fg^`_�eyXQt�fmh3k6bdV3c _Kc>e�[�XZey^riQhKU�c"XQ[ {"× _3edXZx3Ymc>^¾ØÙu$XpYmt�c>e²u·x�vri;a�bdXp^riQbyfÚU>i;YmYgv
UWVKiQh�kpfmh�k._�eyXZx�Ygc>^Ûeyc>_�eyc;u$c>h�bWi;bdfgXZhKu�Î
Ü V�c`_Kc>e�[�XZey^riQhKU�c�XQ[ÝiQYmY#_�eyXZx�Ygc>^¾ØÙu$XpYmt�fmh�kru�v�u�bdc>^Þu Ö�c>_Kc>hKÖ�uHUIedaKU�fÚiQYgYmvßXZh�_�eyXZx�Ygc>^àedcl_�edc;u�c>h�bWi¤Ø
bdfgXZh1Î Ü V3c6uyiQ^`c�_�edXpx�Ymc>^+^ri>v�xKcEc;iZu�v`XZe�Ö�f«árU�a�Ymb#bdX.u�XZYgt�cEÖ�c>_Kc>hKÖ�fmh�k�XphâbyV�cEã]i>v.ã�cHÖ�c;uyUIedfgxÇc
fmblÎ�ä]c;u$c¤iQeWUWV�c>e²u VKi>t�crÖ�c;u$fgkZh�c;ÖåiotpiQeyfmc>b�v�XQ[�Ymc;i;edh�fgh�k�iQYgkZXpedfmbyV�^ruEbdVKi;b.Ö�c;Ö�aKU�c`fm^`_KXpedbWi;h�bHfmh�Ø
[�XZey^riQbyfmXphâ[�edXp^ËbdV�cæÖ�c;udU�edfm_3bdfmXphoX;[#bdV�c�_3edXZx3Ymc>^ËÖ�XZ^ri;fmhçi;hKÖoaKu�c6bdV3c.Ö�c;Ö�aKU�c;Ö`fmh�[�Xped^ri;bdfmXphobyX
fm^»_�edX;t�c"byV�c6eyc>_�edc¤u$c>h�bWi;bdfmXph1Î�è·Õ�i;^`_�Ymc¤u�XQ[#byV�c;u$cHedc>_3edc;u�c>h�b²iQbyfmXZhßfm^`_3edX;t�c>^.c>h�bWu#fmhKUIYgaKÖ�cEkZclh�c>e$Ø
iQbyfmh�k�i;xKu$byeWipUIbdfgXZhåV�fmcleWiQe²UMV3fmc;u�zBedcl_�YÚipUIfmh�kßXZ_Kc>e²iQbdXpeWu�ã]fmbyV�^riZU�edX�u�z#iQhKÖåÖ�c¤UIXZ^`_KXéu$fmh3kçUIXp^`_�YmclÕ
_�eyXZx�Ygc>^ru·fmh�bdX.u�a�x�_�eyXZx�Ygc>^ruIÎ Ü V�c>eyc"VKiZu�z�V�X;ã�c>t�cle>z�xKc>c>hrYmfgbdbdYgcseyc;u$c¤iQeWUWV`XphâbyV�cEUIXp^`^`Xph¾_�eyfmhKU�fêØ
_�Ygc;u
a�hëÖ�c>edYgv�fgh�kEedc>_3edc;u�c>h�b²iQbyfmXZh�Ø)fg^`_�edX;t�fmh�kÝiQYmkpXZeyfmbdV3^ru�i;hKÖ`bdV�c"h3XZbdfgXZh`X;[·aëu$cI[�a�YOedc>_3edc;u�c>h�b²iQbyfmXZh
UWVKiQh�kpc;u�VKipuìeyc>^riQfgh�c;Ö`i;b�iQhßfmh�[�Xped^ri;Y�Ymclt�c>Y)Î
Ô co_�eyc;u$c>h�b�_�eyc>Ymfg^`fmhKi;edvçeyc;u$a�YgbWu�XZhíiîu�v�u�bdc>^ri;bdfÍU`iQ_�_3edX�ipUMV(byXîbyV�cçÖ�c;u$fgkZhïX;[HiQYgkZXpedfmbyV�^ru [�Xpe
iQa3bdXZ^ÞiQbdfÍU>iQYgYmv.fm^`_3edX;t�fgh�k6eyc>_�eyc;u$c>h�bWi;bdfgXZhKu�Î Ô c6fÍÖ�c>h�bdfê[�v.bdV3c ^ÞiQfmhßÖ�c¤u$fme²iQx�Ygc"_�eyXZ_Kc>edbyfmc;u]XQ[
u$aKUWV
iQYgkZXpedfmbyV�^ru�zÇ_�eyc;u$clh�bEi�[�eWiQ^»c>ã�Xpedð`[�XZes[�Xped^ri;YmYgvou�_Kc;UIfê[�v�fmh3k¾byV�c;u$c�_3edXZ_Kc>eybdfgc;uIz1i;hKÖçu$V3XQãñV�X;ãòbyX
fm^»_�Ymc>^.c>h�b�i eyc>_�edc¤u$c>h�bWi;bdfmXph�Ø7fm^`_�eyX;t�fgh�k"i;YmkpXZedfgbdV�^+xKipu$c;Ö¾Xph`bdV3c"u�_Çc¤UIfêóOUliQbdfgXZh.XQ[�fgbWu·_�edXp_Kc>edbyfmc;u�Î
Ô c"fmYgYmaKu�bdeWi;bdc"byV�c"aKu�c"XQ[!bdV3fÚu�i;_�_�eyX�iZUWVox�v»Ö�c>t�c>YgXZ_�fgh�kEh�X;t�c>YOiQYmkpXZeyfmbdV3^ru
byVKiQb]fg^`_�edX;t�c]_�eyXZx�Ygc>^
edcl_�edc;u�c>h�bWiQbyfmXphKuIÎ
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| Î | noXZbyfmtpiQbyfmXph1ÿ Ü V3c eyXZYgc X;[·eyc>_�eyc;u$c>h�bWi;bdfgXZh ����������������������������������������� |
| Î � ä]c>YÚi;bdc;Ö`ã�Xpedð ��������������������������������������������������������������������� �
| Î � � t�c>edt�fmclã(XQ[!bdV�cE_Ki;_Çcle ����������������������������������������������������������� �

� �	� Ò�
����Â�É6Å���Æ;Â���Æ;Â�ÉlÂ ü Ñ;Ò�Ñ;þ�Å ü Ó��BÒ ü�� Â�É �
� Î | Ü V�eyc>cIØ7edX�UWð�c>b]bde²iQhKu�_ÇXpedb²iQbdfgXZh ����������������������������������������������������� �
� Î � Ü XQãjc>e]XQ[��"iQh�Xpf�������������������������������������������������������������������� �
� Î � × h�byc>eda3edxKi;hâbyeWi;hKu$_KXZeybWi;bdfmXph ������������������������������������������������������� �

� � ÅKý ü ÈBÒ�Ñ;þ�Å ü É`Å��"Ñ��BÂßÉIÃ�ÉIÑ;Â�
åÒ�Ñ;þ�Ó¾Ò�����ÆQÅKÒ�Ó��  
� Î | ä]c>_�edc¤u$c>h�bWi;bdfmXphßUMVKi;h�kZc¤u�fmhr_�edXpx�Ymcl^Ëu$XpYmt�fmh�k!������������������������������������� "
� Î � è·Õ�i;^`_�Ygc"XQ[�i eyc>_�eyc;u$c>h�bWi;bdfgXZh�ØÙUMVëiQh�kpfmh�k.i;YmkZXpedfgbdV�^ ������������������������������� |Z|
� Î � T�_Kc;UIf«óOU>i;bdfmXphrXQ[#eyc>_�edc¤u$c>h�bWi;bdfmXph�ØÙUMVKi;h�kZfgh�k.iQYgkZXpedfmbyV�^ru ��������������������������� |>�

� �	� Ò�
����Â�É6Å���È�Â�É>þ �Oü þ ü#� Æ;Â��BÆ;Â�É>Â ü Ñ;Ò�Ñ;þ�Å ü�$ Ó��BÒ ü#� Â�Æ;É ú�%
��Î | × hKu$b²iQh�bdfÍiQbdXpe>ÿ × hKUIedc¤iZu$fgh�k�bdV3c h�a�^.xKc>e#XQ[ji;xKu$byeWiZU�bdfmXphoYgc>t�c>YÚu ��������������������� | �
��Î � w edfg^¾Ø Ü ãjc;iQðOÿ
Téc>Ymc;U�bdfmh3k6_�eyfm^ri;edv.c'&Oc;UIbWu�X;[·Xp_Kc>eWi;bdXZe²u ��������������������������� |)(
��Î � nçiQeykZfgc�ÿ w edfm^ÞiQedv.c'&Oc;UIb²u�fmhrYmc¤iQedh3fmh�k.i;xKu$byeWiZU�bdfmXphoV�fgc>eWi;eWUWV�fmc¤u*������������������� �,+
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Ü V�cj_Çcle$[�XZey^riQhëUIc·XQ[ÇiQYmY�_3edXZx3Ymc>^¾ØÙu$XpYmt�fmh�k�u�v�u�bdc>^Þu�Ö�c>_Kc>hëÖ�uBU�edaKUIfÍiQYgYmv�XZh6_3edXZx3Ymc>^&eyc>_�eyc;u$c>h�bWi;bdfgXZh1Î
Ü V�c»udi;^`c¾_3edXZx3Ymc>^ ^ri>voxKc`c;ipu$vçXZeæÖ�fêáÞUIa�Ygb"bdXßu�XZYmt�c»Ö�c>_Kc>hëÖ�fmh�krXph�bdV�c.ã]i>vçãjc`Ö�c¤udUIeyfmxKc¾fgb>Î
w u$v3UMV3XZYmXpkZfÍu$bWu!iQhKÖ {"× edc¤u$c;i;eWUWV�c>eWu1VKi>t�c]ipU>UIa�^.a�YÍiQbdc¤ÖÝ^.aKUWVEc>t�fÍÖ�c>hKU�c
X;[ObdV�c]fg^`_KXZedb²iQhKU�c�XQ[OkpX�X�Ö
edcl_�edc;u�c>h�bWiQbyfmXphKuæ[�XperV�a�^ÞiQhå_�edXpx�Ymcl^¾Ø�u�XZYgt�c>eWuFEHGsc>ã�clYmY�iQhëÖ T�fm^`Xph1z | "JI ��K T�fm^`XphML7NPO,QSR«z | " (p~�K
T iQ_�YÍiQh iQhKÖ&T�fg^`XZh1z | "," +�U i;hKÖ {�× _�eyXZx�Ygc>^¾ØÙu$XpYmt�fmh�k u$v3u$byc>^ru E Gsc>ãjc>YmY7z | ",�V� K"{ ^riQeyc>Y)z | ",� (�K
T XZe�[yz | " (V+�KOÜ i;^¾x3YmcPL7NWO,QXR«z | "V" +�U Î
w c>Xp_�YmcEXQ[�byc>hçu�fm^`_3Ymfê[�v�_3edXZx3Ymc>^ru#x�vÞUMVKi;h�kZfgh�k.bdV�c>fge�Ö�c;uyUIedfg_�bdfgXZh1z�ã]V�fÍUMV»fÚu�i¾UIeyaKUIfÍiQY1u�ð�fgYmY�[�Xpe

^ri;bdV�c>^ÞiQbdfÍUIfÚi;hKu E w XpYmv�i�z | " ~ I U z�_�V�v�u�fÚUIfÍu$bWu EZY fmhåi;hKÖ T�fg^`XZh�z | "," ��KD[ iQeyð�fghåiQhëÖ T�fm^»XZh1z | " ( I U z
c;UIXph�XZ^»fÚu$b²u E Ü iQxëiZUWV�h�c;UWð�z | "," ��K\[ iQedð�fmh iQhKÖ�T�fm^»XZh1z | " ( I U zBi;hKÖîc>Õ�_Kc>edb²u"fmhç^ri;h�vßXZbdV3c>eHiQedc¤iZu
EZG�c>ã�c>YgYOiQhKÖçT�fm^`Xph1z | ".I ��K#] c>h�bdh�c>e�i;hKÖ Tébdc>t�c>hëuIz | " (p� U Î
Ü V�c"_�a3ed_KX�u�c X;[·Xpa�e�eyc;u$c¤iQeWUWV`fÍu
bdXæiQa�byXZ^ri;bdc"byV�c"_�eyX�UIc;uyu
XQ[�UWVKiQh�kpfmh�kæiQhKÖ`fg^`_�edX;t�fmh�k�_�edXpx�Ø

Ymcl^ eyc>_�eyc;u$c>h�bWi;bdfgXZhKu�Î Ô c6edcl_ÇXpedbE_�eyc>Ymfg^`fmhKi;edv.edc;u�a�Ymb²uìfgh�Ö�c>t�c>YgXZ_�fgh�k.i¾kpc>h�c>e²iQY·^`X�Ö�c>Y1XQ[jedcl_�edcIØ
u$clh�b²iQbdfgXZh UMVëiQh�kpc;uEiQhKÖ�u$v3u$byc>^riQbyfÚUHiQ_�_�eyX�ipUMV�bdXrbdV3c`Ö�c¤u$fmkphîX;[�i;YmkZXpedfgbdV�^ru�bdVKi;b6i;a�bdXp^riQbyfÚU>i;YmYgv
fm^»_�edX;t�c�_�edXpx�Ymc>^�edc>_�eyc;u$clh�b²iQbdfgXZhKu�Î Ô c fgYmYgaKu$byeWiQbycEbdV�cEaKu�c6XQ[�bdV�fÍusi;_�_�edXéiZUWVox�vrÖ�c;u�fmkph�fmh�k.h�X;t�c>Y
edcl_�edc;u�c>h�bWiQbyfmXph�Ø)fg^`_�eyXQt�fmh3k6i;YmkpXZedfgbdV�^ÞuIÎ
Ô c�xKc>kZfgh&x�v Ö�fÚuyUIaKudu�fmh�kåbyV�cîeyXZYgcîX;[.edc>_�eyc;u$clh�b²iQbdfgXZh fmh _�edXpx�Ymcl^ u$XZYgt�fgh�k_^$T�c¤UIbdfgXZhKu | Î |a` z

edclt�fgc>ã]fmh�k bdV�cç_�eyc>t�fmXZaëuÞãjXZeyð(XZh edc>_�eyc;u$clh�b²iQbdfgXZh UMVëiQh�kpc;ub^$T�c;U�bdfmXph | Î �J` zEi;hKÖ(_�edc;u�c>h�bdfmh3kïi;h
X;t�c>edt�fmclã(XQ[!bdV�cEedc¤u$a�YgbWu]Ö�c;uyUIedfgxKc;Ö`fmhrbdV�cE_Ki;_Kc>e�^�T�c;UIbyfmXph | Î �J` Î

cDdec f g\hjilk\mnhjiegporqBsutwvyxzg|{ev}gD~�xzv���x/vn�2v�oDh�m<h�iegpo
{}�����.� QXL�� � L ��� L���L���N�O,N�� � ��fmh iQh {"× _�eyXZx�Ygc>^¾ØÙu$XZYgt�fgh�kru�v�u�bdc>^àfÍuÝbyV�c.fmh�_�a3b6bdXßbdV�c»u$v3u$byc>^çÎ × h
^`Xéu$b`_�eyXZx�Ygc>^¾ØÙu$XpYmt�fmh�k�u�v�u�bdc>^ru�z]fmb`fghKUIYmaëÖ�c;u�bdV�c�Ö�c¤udUIeyfm_�byfmXZh(X;[HbdV�cçXp_ÇcleWiQbyXZe²uâfmh i�_�eyXZx�Ygc>^
Ö�Xp^riQfgh1z�byV�cEfmh�fgbdfÚi;Y1i;hKÖ`kZX�i;Y·u�bWi;bdc;u]XQ[�i _3edXZx3Ymc>^çz�i;hKÖâ_KX�uyu$fgx�Ymvru�XZ^`c�XZbdV3c>esfgh�[�XZey^riQbyfmXph1z�u$aKUWV
iZu�UIXph�byedXZY1eya�Ymc¤u]iQhKÖçi;hçiQxëu$bde²iZUIbyfmXphoV�fgc>eWi;eWUWV�v�Î Ü V�c6fgh�[�XZey^riQbyfmXph`kZfgt�c>hßÖ�fmeyc;UIbdYgv`ipusi;hofgh�_�a�b]fÍu
U>i;YmYmc¤Ö�L�� � Q����)�XN�z#iQhëÖîbdV�c.fmh�[�XZed^ÞiQbdfgXZhçbyVKiQbHU>i;h�xKc`Ö�c¤Ö�aKUIc;Öo[�edXp^àbdV�c.fmh3_�a�bEfÚuEU>i;YmYmc¤Ö��� � Q����)�XN�Î
è·t�c>edv._�eyXZx�Ygc>^Ìedcl_�edc;u�c>h�bWiQbyfmXphâYgc;i>t�c;u#u$Xp^`cEfmh�[�Xped^ri;bdfmXph`fm^»_�YmfÍUIf«b>Î
è·Õ�_�YgfÚUIfgb�eyc>_�edc¤u$c>h�bWi;bdfmXphEXQ[Kfg^`_KXZedb²iQh�b1fmh�[�Xped^ri;bdfgXZhEfm^`_3edX;t�c;u�bdV�c#_Kc>e�[�XZed^ÞiQhKUIcéÎ0��XpeBc>Õ3iQ^»_�Ymc�z

ã�c�^Þi¤v»fm^`_�eyX;t�c"bdV�c�c�árUIfgc>hKUIv»XQ[ i`_�edXpx�Ymc>^.Ø�u�XZYmt�fmh3k.u$v3u$bdcl^ x�vâclhKUIX�Ö�fgh�k`aKu�cI[�a�Y·fgh�[�XZey^riQbyfmXZh
iQxKXpa�b`bdV3coÖ�XZ^ri;fmhåfmhíUIXZh�bdeyXZY]eda3Ymc;u E nofmh�bdXZh�z | " (,(�U Xpe`i;h iQxKu�bde²iZUIbyfmXZh�V�fmcleWiQe²UMV�v E T h�XZx3YmX�UWð�z
| "V"a� U Î � håbdV3c`XZbyV�c>e�VKi;hKÖ�z#c>Õ�_3YmfÚU�fmbEedc>_3edc;u�c>h�b²iQbyfmXZh XQ[�fmeyedc>Ygc>tpiQh�b6fgh�[�XZey^riQbyfmXZh Ö�c;U�edc;ipu$c;uEcIá¾Ø
UIfgc>hKUIvOÿ¾f«[�ã�cßÖ�X�h�XZb.^riQeyð�u�aKUWV fgh�[�XZey^riQbyfmXphåiZu�a�h�fg^`_KXZedb²iQh�b [�Xpe¾byV�cr_�edXpx�Ymc>^�zBbdV3cou�v�u�bdc>^
iQbybdc>^»_�bWu#bdX.aKu$cEfmblz�ã]V�fÍUMVrb²iQð�c;u�c>Õ�bde²i�UIXZ^»_�a�bWi;bdfgXZhri;hKÖâ^ri>v.Ymc;ipÖ`bdV�cHu$v3u$byc>^ÌbyX�c>Õ�_3YmXZeycEaKu$cIØ
Ymc¤uduBx�e²iQhKUWV�c;u·X;[1bdV3c�u$c;i;eWUWV¾byedc>c�Î���XZe·c>Õ3iQ^»_�Ymc�z;fê[Oãjc�iZÖ�Ö¾a3h�h�c;UIc¤ududi;edvHXZ_Kc>eWi;bdXpeWu
byXEbdV�c�Ö�XZ^ÞiQfmh
Ö�c;uyUIedfg_�bdfgXZh1z!iQhKÖ�f«[�bdV�c;u�c`XZ_Kc>e²iQbyXZeWu�^ri>v�^�x�a�b�h�clc;Öîh�Xpb ` xKcraKu�c;Öîfmh u$XZYgt�fgh�kçio_3edXZx3Ymc>^çz1byV�c
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edcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZfgh�kßiQYmkpXZeyfmbdV3^ruIzKbdV�c»iQ_3_�YmfÍU>iQbyfmXZhçX;[]byV�c;u$c�^»c>bdV�X�Ö3usbdXrbdV3c`Ö�c¤u$fmkphçXQ[ h�c>ã
edcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZc>e²uIz3iQhKÖ¾byV�cEÖ�clt�c>YmXp_�^`c>h�bBX;[#iEa�h�f«óKc;Ö¾byV�c>XZeyv¾X;[�edc;ipu$Xph�fmh�k�ã]fgbdVrÖ�f�&Oc>edclh�b
edcl_�edc;u�c>h�bWiQbyfmXphKuIÎ

cDd�» ¼�kWvnx�k�iev�° g�~½hjtwv¾��m\�ºvnx
Ü V�credclt�fgc>ã XQ[EbyV�c`_�eyc>t�fmXZaëu6ã�XZeyðåu$V3XQã�u�bdVëiQb {"× edc;u�c;iQe²UMV�cleWu Vëi¤t�crYgXZh�kçeyc;UIXZkph�fX³lc;Ö�bdV�crfm^.Ø
_KXZeybWiQhëUIc¾X;[�i;a�bdXp^riQbyfÚU>i;YmYmvrfg^`_�edX;t�fmh�k.edcl_�edc;u�c>h�bWiQbyfmXphKu"iQhëÖ VKi>t�c�fg^`_�Ymcl^¾c>h�bdclÖriQYgkZXZeyfmbyV�^ruì[�Xpe
u$clt�c>eWi;Y·u�_Çc¤UIfÚi;Y·U>ipu$c;u�XQ[jedc>_3edc;u�c>h�b²iQbyfmXZh�UMVëiQh�kpc;uIÎ Ü V�cledc6VëiZuIzOV�X;ã�c>t�c>elzÇxKc>clhoYmfgbdbyYmcEedc;u�c;iQe²UMVçXph
bdV3cskpc>h�c>e²iQY�_3edfmhëUIfm_�Ygc;uBaKu�c;Ö�fmh.bdV�cEÖ�c;u$fgkZh.XQ[�edcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZfgh�k�i;YmkZXpedfgbdV�^ru!iQhKÖ`^`c>byV�X�Ö�u
[�XZeÞÖ�c>t�c>YgXZ_�fgh�kîh3c>ã iQYmkpXZeyfmbdV3^ruIÎ Ü V�coeyc;u$a�YgbWu¾fgh(Ö�clt�c>YmXp_�fmh�k i [�Xped^ri;Ys^`X�Ö�c>Y]XQ[Hedcl_�edc;u�c>h�bWi¤Ø
bdfgXZh�UMVKi;h�kZc¤u]iQedcæiQYÍu$X.Ymfm^»fmbdc¤Ö�z�iQhëÖâbdV3c6h�XpbdfmXphoX;[#aKu$c�[�a�Y1edc>_3edc;u�c>h�b²iQbyfmXZhßUWVKiQh3kZc;u]VKiZu]edcl^riQfgh�c;Ö
iQbÞiQh(fmh�[�XZed^ÞiQY�Ymc>t�c>Y7Î¡£�c;U>i;aKu$cßXQ[æbdV�cßYÚiZUWðåXQ[Hbdc¤UMV�h3f�¿�a�c;u�iQhëÖ kpa�fÚÖ�clYmfmh3c;u [�XZe`byV�c�Ö�c;u�fmkph(XQ[
edcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZfgh�k�i;YmkZXpedfgbdV�^ru�zZfm^»_�Ymc>^.c>h�bdf«h�k�i h�clã(edc>_�eyc;u$clh�b²iQbdfgXZh�ØÙUWVKiQh�kpc>e#fÚu·aKu�aKiQYgYmv»i
UIXp^`_�YmclÕ�edc;u�c;iQe²UMVr_�eyXZx�Ygc>^çÎ
× hçbdV�fÍuì_Ki;_Kc>e>z1ã�cH_�edc¤u$c>h�bs_3edc>Ygfm^`fghKiQeyv¾eyc;u$a�YgbWu]XZh i`u$v3u$byc>^ri;bdfÚUEi;_�_�edXéiZUWVçbdX`byV�c.Ö�c;u�fmkphçXQ[

edcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZfgh�k.iQYgkZXZeyfmbyV�^ruIÎ Ô cEfÍÖ�c>h�bdfê[�v�byV�cE^riQfghrÖ�c;u�fme²iQx�Ygc"_�edXp_Kc>edbyfmc;u�X;[#u�aKUMVßi;YmkZX;Ø
edfgbdV�^Þu]iQhKÖçÖ�c¤udUIeyfmxKc�i¾^»c>bdV�X�Ö¾[�Xpes[�XZey^riQYgYmvru�_Çc¤UIfê[�v�fmh�k�byV�c;u�c�_�edXp_Çcledbdfgc;uIzKã]V�fÍUMVßc>hKiQx3Ymc;u]aKusbyX
iQxëu$bde²iZUIbjbdV�c]^Þi)¤dXZe#Ö�c;UIfÚu�fmXphKuBfmh.bdV3c�Ö�c>t�c>YgXZ_�^`clh�b1X;[�i eyc>_�eyc;u$c>h�bWi;bdfgXZh�ØÙUMVëiQh�kpc>eB[�edXp^ fm^`_3Ymc>^.c>h�Ø
bWi;bdfgXZhKi;Y�Ö�c>bWi;fmYÍuIÎ Ô cEu$V�X;ã&V3XQã bdX�ã]eyfmbycEi [�XZey^riQY�u$_Kc;UIf«óOU>iQbyfmXph`XQ[#byV�c"fg^`_KXZedb²iQh�b�_�eyXZ_Kc>eybdfmc¤u�XQ[
i¾eyc>_�edc¤u$c>h�bWi;bdfmXph�ØÙUMVKi;h�kZfgh�k»iQYmkpXZeyfmbdV3^ i;hKÖoV�X;ã bdX`aëu$c6byV�fÚu�u$_Kc;U�fêóOU>i;bdfgXZhobyX`fm^»_�Ymc>^.c>h�bjbdV�cæiQYêØ
kZXpedfgbdV�^çÎ Ô csfgYmYgaKu$byeWiQbyc]bdV�c�aKu�csX;[�bdV�fÍu·iQ_�_3edX�ipUMV»x�v.Ö�clt�c>YmXp_�fmh�k�h�X;t�c>Y�edcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZc>e²uIÎ
Ü V�c�_�eyc;u$clh�b²iQbdfgXZh XQ[æXZa�eßedc;u�a�Ymb²uÞfÍu`XZedkéiQh�fS³>c;Ö fgh [�Xpa�eçu�c;UIbyfmXZhëuIÎ × h T�c;UIbyfmXph � z"ã�c�kZfmt�c

bdV3edc>cEc>Õ3iQ^`_3Ymc;u�X;[#edc>_3edc;u�c>h�b²iQbyfmXZhßUWVKiQh3kZc;usbyVKiQb�Ö�e²iZu$byfÚU>i;YmYgv`fm^`_3edX;t�c"bdV3c c�árUIfgc>hKUIv.XQ[j_�eyXZx�Ygc>^
u$XpYmt�fmh�k3Î × h&T�c;UIbyfmXZh � z�ã�cçXZa3bdYmfgh�cçi�kZc>h�cleWiQY�^`X�Ö�c>Y�XQ[Hedcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZfgh�kåiQYgkZXpedfmbyV�^ru
iQhëÖî_�edc¤u$c>h�bEiou�v�u�bdc>^ÞiQbdfÍU6i;_�_�edXéiZUWV�bdXrbyV�c`Ö�c;u$fgkZh�XQ[�u$aëUMV�i;YmkZXpedfgbdV�^ru�Î Ü XßfmYmYgaKu$byeWi;bdc�bdV3c¾aKu�c
XQ[�bdV�fÍusi;_�_�edXéiZUWV1z�ãjc6Ö�c>t�c>YmXp_ßiQhKÖçi;hKiQYgv�³>cæi h3XQt�clY1edc>_�eyc;u$clh�b²iQbdfgXZh�ØÙUWVKiQh�kpfmh�k»iQYgkZXpedfmbyV�^çz�ã]V�fÍUMV

�



fm^»_�edX;t�c;u�byV�c]cIáÞUIfmc>hëUIv"XQ[O_�eyXZx�Ygc>^ u�XZYgt�fgh�k"x�v6edcl^`X;t�fgh�k]a�h�h�c¤UIc;uduyiQeyv6XZ_Kc>e²iQbyXZeWu·[�edXp^ iEÖ�XZ^ÞiQfmh
Ö�c;uyUIedfg_�bdfgXZh1Î × håT�c;UIbyfmXph@�3zBã�cÞu$V�X;ã bdV3c`i;_�_�YmfÍU>iQbyfmXphîX;[�XZa�eæiQ_�_�eyX�ipUMVåbdXßbdV�c»Ö�c;u�fmkph�XQ[�byV�edc>c
XZbyV�c>eEedcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZc>e²uIÎº��fmhKi;YmYmvézÇfgh�T�c;UIbyfmXZh ~ z1ã�c»u$a�^`^ÞiQedfS³>c"byV�c�edc;u�a�Ymb²uEiQhKÖ�Ö�fÚuyUIaKuyu
u$Xp^`c"eyc;u$c;i;eWUWVr_�edXpx�Ymc>^Þu
XZhßi;a�bdXp^riQbyfÚU"edc>_3edc;u�c>h�b²iQbyfmXZhÞUMVKi;h�kZc¤uIÎ

À ÁyÂ>ÃÅÄ ÆÈÇ ø6ùËõÊÉM;�ø Æ ;jø6ù·ø6ö»÷ Ã ÷DClõÞö A|Ë Ã öÍÌ¾ø6ù

��XZe.c>t�c>eyv�_�edXpx�Ymcl^¾Ø�u�XZYgt�fgh�k�u$v3u$byc>^ iQhKÖ(i;Ym^`Xéu$b.c>t�c>edv�_�eyXZx�Ygc>^çz#c>t�c>h�i�u$fg^`_�Ygc`XZh�cézìãjcçU>i;h
óKhKÖ�i eyc>_�eyc;u$c>h�bWi;bdfgXZhåbdVKi;b¾^ÞiQð�c;uEbdV�cr_�eyXZx�Ygc>^ t�c>eyv�VKiQe²Ö Xpe¾c>t�clh�a�hKu�XZYmtpi;x�Ymc�Î Ü V�c;u$crVKi;eWÖ
edcl_�edc;u�c>h�bWiQbyfmXphKu�^ri>v¾h3XZb�xÇcæUIa�^.xKc>eWu�XZ^`c]Xpe"i;edbdf«óOUIfÍiQY)ÿ#i�hKi;bda�e²iQY�edc>_�eyc;u$clh�b²iQbdfgXZhrXQ[
i _�eyXZx�Ygc>^
fÚu#XQ[�byc>h`fmhëiQ_�_�eyXZ_�eyfÚi;bdcs[�Xpe�_�eyXZx�Ygc>^Ìu�XZYgt�fgh�k�Î Ü V�c�aKu$c>ej^¾aëu$bBóKhëÖâiEedc>_3edc;u�c>h�b²iQbyfmXZh»bdVKi;b�c>hKu�a�edc¤u
cIáÞUIfmclhKUIv�z#ã]V�fÚUWV(^ri>v�xKc i�Ö�fêáÞUIa�Ygb¾b²iZu�ð�ÿçóKeWu�b>zsbyV�cçaKu�c>e`^ri>våh�XZbrxKc�u$a�árUIfgc>h�bdYmv�[7iQ^`fgYmfÚi;e
ã]fmbyV�bdV3c`u�v�u�bdc>^àbyX�Ö�c>bdcled^`fgh�c6ã]V�fÍUMV�edcl_�edc;u�c>h�bWiQbyfmXphîfÍu6iQ_3_�edXp_�edfÍiQbdc K u$c;UIXphKÖ�zBóKhëÖ�fmh�k�iâkpX�X�Ö
edcl_�edc;u�c>h�bWiQbyfmXphâfÍu�XQ[�byc>hßi¾UIXp^`_�Ygc>Õ.UIedc¤iQbdfgt�csb²iZu�ð�z�ã]V�fÍUMVr^ri>v.fmh�t�XZYgt�csc>Õ�bdclhKu$fgt�c"u�c;iQe²UMV1Î
Ô c._�eyc;u$c>h�bEbdV�eyc>c.c>Õ�i;^`_�Ygc;uìX;[�u$fgbdaKi;bdfmXphKu ã]V3c>edc»UMVëiQh�kpfmh�kßbdV�c.edc>_3edc;u�c>h�b²iQbyfmXZh�fÚu"c;uyu$c>h�bdfÍiQY

[�XZe�c�árUIfgc>h�b"_Kc>e$[�Xped^ri;hKUIc.XQ[�bdV�cF¨/·�ÎnÏ0©�Ð�Ñ&u�v�u�bdc>^çÎ��BfgeWu$blz·ã�cru�V�X;ãÛb�ãjXoc>Õ3iQ^`_3Ymc;u"XQ[�u�fm^`_3Ymc
_�eyXZx�Ygc>^ru1bdVKi;b�i;edc]t�c>eyvEVKiQe²Öæ[�Xpe\¨/·jÎnÏ�©�Ð0ÑjzZc>t�c>hHbdV�Xpa�kZV.bdV�clfme�edc>_�eyc;u$clh�b²iQbdfgXZh�fÍuBhKiQbya�eWi;Y�[�XZe·byV�c
aKu�c>e K x�a�b�i¤[�bdcle·ã�c UMVKi;h�kZc]byV�c�Ö�c;uyUIedfg_�bdfgXZhKu�XQ[ObdV�c¤u$c]_�eyXZx�Ygc>^ruIzV¨/·jÎnÏ�©�Ð0Ñßu$XpYmt�c;u1bdV3c>^òcIáÞUIfgc>h�byYmv
^$Téc;UIbdfgXZhKu � Î | iQhKÖ � Î �J` Î Ü V3c>h1zsãjcçÖ�c¤udUIeyfmxKcçiåUIXp^`_�YmclÕî_�eyXZx�Ygc>^ byVKiQbÞU>iQh(xKc UIXZhKu�fÚÖ�cleWiQx3Ymv
u$fg^`_�YgfêóKc;Ö�x�v¾óKhKÖ�fgh�k.i�kZX�X�Öoedcl_�edc;u�c>h�bWiQbyfmXph@^�T�c;UIbyfmXph � Î �J` Î

�dec s�twx/vnv0ÒVx/g	Ó�²Dv0hÔh/x/mWow���ºg�x�h/mnhjiegpo
\#XZhëu$fÚÖ�c>e�ir_�YÚi;h�h�fmh3kçÖ�Xp^riQfghîã]fgbdVåir_�YÚi;h�c>b>z�bdV�eyc>c`^`X�XphKuIz�bdV�eyc>c.edX�UWð�c>bWu�z·iQhëÖ�u$c>t�cleWiQY#xKX;Õ�c¤u
^)u�c>c��BfgkZa�eyc | i ` E T�bdXph�cHiQhKÖ ¢ c>YgX�u$X3z | ","a� U Î × h�fgbdfÍiQYmYgv�z�i;YmY�xKX;Õ�c;u]iQhKÖßiQYgY�bdV3edc>c"eyX�UMð�clbWu�i;edcEXZhrbyV�c
_�YÍiQh�c>blÎ { edX�UWð�c>b U>iQhßU>i;ededvÞiQh�v¾h�a�^.xÇcle
X;[·xKX;Õ�c;u�bdX»iQh�v¾^»X�XZh1Î { [�byc>e]i6eyX�UMð�clb�VKipusi;ededfgt�c;Ö¾byX
fmb²u�Ö�c¤u$bdfghKiQbyfmXph1z�fmbw�7O.��� � N�xKc�edcI[�a3c>Ymc;Ö.iQhëÖ¾aKu$c¤Ö`iQkéiQfmh K bdV�aKuIz�c;ipUMV`eyX�UMð�clb#U>iQh»xÇc�YÚiQa3hKUMV3c;Ö Xph�Ymv
XZhëUIc�Î Ü V�cHbWipu$ðrXQ[ji�_�eyXZx�Ygc>^¾ØÙu$XZYgt�fgh�k.u$v3u$byc>^ÌfÍuìbyX óKhëÖoi¾_�YÍiQhr[�XZe�Ö�c>Ymfgt�c>edfgh�kHUIc>eybWiQfghoxKX;Õ�c¤uìbyX
UIc>eybWi;fmh�^`X�XZhKu�Î>^ Ô c»Ö�Xoh3XZb�UliQedc»iQxKXpa�b6byV�c`edc¤u$a�Ygbdfmh3k`YmX�U>i;bdfgXZhKuEXQ[�edX�UWð�c>b²uIz�iZuEYmXZh3kçiZuEc>t�c>eyv
xKX;ÕâVëiZuseyc;iZUWV�c;Ö`fmb²uì_3edXZ_Kc>e�Ö�c;u�bdfghKiQbyfmXZh�Î ` ��XZe�c>Õ�i;^`_�Ygc�z�fê[!ã�c6ã iQh�bsbyX`u�c>hKÖFÕzÖV×zØ�ÙEiQhKÖ>Õ/Ö,×/Ø�Ú
bdXºÛ�Ö�ÖVÜzØ�Ù"iQhëÖ½Õ/Ö,×/Ø.Ý6byX5Û�Ö�Ö,Ü/Ø.ÝKzZãjc6UliQhßiZUWV�fmclt�c"bdV�cEkpX�iQY�ã]fmbyVrbdV�c"[�XZYgYmX;ã]fmh3k�_�YÚi;h1ÿ

[ XéiZÖ>Õ/Ö,×/Ø/Ù"i;hKÖ½Õ/ÖV×zØ�ÚEfmh�bdXºÞ/Ö�ßVà/á,â/Ø/Ù�iQhKÖFÕzÖV×/Ø.Ý�fmh�bdXºÞ/Ö�ßVà/á,â/Ø�Ú3Î
T�clhKÖPÞzÖ�ß,à/áVâzØ�ÙìbyX5Û�Ö�ÖVÜ/Ø/Ù"i;hKÖ½Þ/Ö�ßVà/á,â/Ø�Ú�bdXºÛjÖ�ÖVÜzØãÝÇÎ
qsh3YmX�ipÖ`xÇXpbdVßedX�UWð�c>bWu�Î

Ü XíÖ�c;uyUIedfgxÇc�iåUIa3ededclh�bru�bWi;bdc�XQ[.bdV3c�Ö�XZ^ri;fmh1z�ã�cçVKi>t�c�bdX�u$_Kc;U�fê[�vïbyV�c�YmX�U>i;bdfmXphKu`XQ[.c;ipUMV
edX�UWð�c>bHiQhëÖîc;iZUWV�xÇX;ÕOz·ã]V�fÚUWV U>iQh�xKcrÖ�XZh�c`ã]fgbdV�bdV�eyc>c`_�eyc;Ö�fÍU>iQbyc;uIÿbä'åVâMæ,Þ/Ö�ßVà/á,â/çæ,è/é�å�ß�á�ç2ê�z
ä�å,âMæ,Õ/ÖV×zçÔæ,è/é�å�ß�á�ç2ê�z3iQhKÖëä¥ì�Ü�æ,Õ/Ö,×/ç¡æVÞzÖ�ß,à/áVâzç2ê�z�ã]V�cledc6byV�c>��æ\í�í�ç.��x�eWipUMð�clbWu]Ö�c>h3XZbdc�tpi;edfêØ
iQx3Ymc;u K [�XZe»c>Õ�i;^`_�Ygc�zpæVÞ/Ö�ßVàzáVâ/çrfÚu.iîtpiQedfÍiQx�YgcçbdVKi;brÖ�c>h3XZbdc¤u¾i;h iQedx3fmbde²iQeyvïedX�UWð�c>blÎ Ô cçXZx3bWiQfgh
Ymfgbdc>e²iQYÍu]Ö�c;udU�edfmx3fmh�k»i¾u�bWi;bdc�XQ[�bdV�cæÖ�XZ^ri;fmhßx�vru�a�xKu�bdfmbya�bdfgh�kru�_Çc¤UIfêóOUEUIXphKu$b²iQh�bWuì[�Xpe"tpiQeyfÚiQx3Ymc;u K [�Xpe
c>Õ3iQ^`_3Ymc�zZbyV�cEYmfgbdc>e²iQY|ä'åVâ_ÞzÖ�ß,à/áVâzØ�Ù>èzé�å,Ü/áVâjê�^`c;iQhëu
bdVëiQb|Þ/Ö�ßVàzáVâ/Ø/Ù]fÚu�XZhrbyV�c"_�YÍiQh�c>b�i;hKÖ�ä)ì�Ü
Õ/Ö,×/Ø/Ù@Þ/Ö�ß,à/á,â/Ø�ÙJê�^`c;i;hKu"bdVKi;b�Õ/Ö,×/Ø�Ù fÚuEfmhKu�fÚÖ�cîÞzÖ�ß,à/áVâzØ�Ù¿Î Ü V�c»xKiZu�fÚU`XZ_Kc>e²iQbdfgXZhKu6fghîbyV�crÖ�X;Ø
^ri;fmh1z�U>i;YmYmc¤Ö �'� L � O,N �.� ��z�i;edcHÖ�c;uyUIedfgxÇc¤Ö¾x�v.bdV3c>fme ��� Le� � ��ï.�XN�� � �J�jiQhëÖ3LXð�Le�'N���Î { YmYK_�eyc;UIXZhëÖ�fmbyfmXZhëu�XQ[
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� ö'÷ ��� ø���� � ó��)ö���ô�� � ü)ü �"! � ��� ø���� � õ�ø����Vô'÷��#� ü¥ü � ö'÷ � õ�ø����Vô'÷��Åó��)ö���ô'÷$�
� ö'÷ � õ�ø����aô'÷�� � ó��)ö���ô�� � ü)ü � ö'÷ � õ�ø����aô'÷�� � ó��)ö���ô�� � ü¥ü%�&�&�ô�� ÷��
	

%�&�&�ô��7÷��
	 ü)ü�%�&�&�ô�� ÷��
	 ü¥ü ûVô��'	 � ö'÷ � õ�ø����aô'÷��Åó��¥ö���ô'÷$�
ûaô��(	 � ö'÷ ��� ø���� � ó��¥ö���ô��#� ü)ü ûaô��(	 �)! � ��� ø���� � õ�ø����aô'÷��#�@ü¥ü ú����*	 � ö'÷ � õ�ø����aô'÷�� � �aø)ø����#�
ú����+	 �)! � ��� ø���� � õ�ø����Vô'÷�� �@ü)ü ú����+	 � ö'÷ ��� ø���� � ó��)ö���ô��#� ü¥ü

ªê�p¬+,Ú�;�����«�M�������;�������$�l�)�W���¹�I�E�WºK���;�·���Z���7�M�������;�1���"���Q�!�Q�����M����¶
ò'ó�ô�õ�ö'÷�ø'õ ü)üwò'ó�ô'õ�ö�÷�ø'õ ü)ü�ò'ó�ô'õ�ö�÷�ø'õ
�¥ù���-�.Vò�/�0�%�1�- 2�-�1�ò�-�3�ò)ò7þ�-#2 ü)ü �¥ù���-�.Vò�/�0�%�1�-�4�-�1�ò�-�3�ò'ò7þ5-�4 ü)ü �)ù���-�.Vò�/�0�%�1�-�6�-�1�ò�-)3�ò)ò�þ5-�6

�)õ�ô���ø�������	 ü)ü7�)õ�ô���ø������
	 ü)ü8�)õ�ô���ø������
	
� ö'÷Fõ�ø����Vô�÷�-#2�ó��¥ö���ô'÷$� ü)ü � ö'÷Fõ�ø����Vô�÷�-�4Åó��¥ö���ô'÷$� ü)ü � ö'÷Fõ�ø����Vô'÷�-�6Åó��)ö���ô'÷$�

%�&�&�ô��7÷��
	 ü)ü7%�&�&�ô�� ÷��
	 ü)ü8%�&�&�ô�� ÷��
	
ûaô��(	 � ö'÷Fõ�ø��9�Vô'÷�-#2�ó��)ö���ô�÷$�@ü)ü ûaô��(	 � ö'÷Fõ�ø��9�Vô'÷�-�4Êó��)ö���ô�÷$��ü)ü ûVô��'	 � ö'÷Fõ�ø����Vô�÷�-�6Åó��¥ö���ô'÷$�
ú����+	 � ö'÷Fõ�ø��9�Vô'÷�-#2:�Vø)ø���- 2��@ü)ü ú����+	 � ö'÷Fõ�ø��9�Vô'÷�-�4;�Vø)ø���-�4#��ü)ü ú����*	 � ö'÷Fõ�ø����Vô�÷�-�6<�Vø¥ø���-�6#�

ªê�y¬��¤�y�W���7�¤±Í�)�d¥l���;�]�����;���������>�)�W�����I�E�Wº����;� &���= ���Z���)�W�����I��¶
�BfgkZa�eyc | ÿ  ��p�W�;�I���;�]���;�����$�;���������>�7�M���������MºO���;���1�;�����)±�¦1�>��ñ����·���7�M�;���Z�����7�W�������E�;�I���M�¹�"�������$�;�;���8>�?#@#ACBEDGF*H �
���d�W���)�$IÇ�;���I�;�����ï������¥>���;�#¸1�����"���;�·�¹�Q�¹���«�W�Z�����;�������$�l�)�W���¹�I�E���KJl�Q�¹�����!�M�"��½>�����;����¥��#���y�W���7���;¸1�;�����y�W�B���;�·�;�$¸ç�����;���)±
���$�l�)�W���¹�I�"�Wº3���;� &���= ���Z���7�M�������"���Z�W�;�����L>�?#@#ACBEDGFæ���]���I�¹¥I�·���7�M�;���Z�����7�M�������"�;�����;�����s�O¸1�����s���¹�����������y�W���)��¶

~



iQh�XZ_Kc>e²iQbyXZe6^.aKu�bsV�XpYÚÖçxKcI[�XZeyc¾byV�c�c>Õ�c;UIa�byfmXZhçX;[]byV�c�XZ_Kc>e²iQbdXpeP^�bdVKi;b fÍuIz1bdV3c�_�edc;U�XZhKÖ�fgbdfgXZhKuEiQeyc
UIXph�¤da�hKUIbyfmt�c ` K bdV�cEc'&Oc;UIb²u]iQeyc6bdV3c eyc;u$a3YmbWu�X;[·byV�cEc>Õ�c;UIa�byfmXZh�Î
Ü V�c�aKu$c>e!^ri>v6Ö�c;udUIeyfmxKc]bdV3c]XZ_Kc>eWi;bdfgXZhKu·fmh�byV�c Ü V�edc>c�Ø�ä]X�UMð�clb·Ö�Xp^riQfgh�x�vHbdV�c]byV�edclc]XZ_Kc>eWi;bdXpeWu

u$V3XQã]h»fmhF�BfgkZa�eyc | ^�x ` Î Ü V�fÚujÖ�c;uyUIedfg_�bdfgXZh1z�V�X;ã�clt�c>e>z�^ri;ð�c;uBbdV3cs_�eyXZx�Ygc>^ VKi;eWÖ¾[�XZeW¨z·�ÎnÏ�©�Ð0Ñ�ÿ1byV�c
u$v3u$byc>^ bdeyfmc;u�bdXEaKu$c�bdV3c"uyiQ^`c]eyX�UMð�c>b�[�XZe�byeWi;hKu$_KXZeybdfgh�k6xKX;Õ�c¤u�byX�Ö�f�&Oc>edc>h�b·^`X�XphKuIÎ\¨/·�ÎnÏ0©�Ð�Ño_Kc>e$Ø
[�XZey^ru#i YgXZh�k.u�c;iQe²UMV.bdXæÖ�fÚuyUIX;t�c>e#bdVKi;b�c;ipUMV.edX�UWð�c>bjU>iQh»kZX�bdXHXZh�Ygv¾Xph�c"^`X�Xph E T�bdXph�cEi;hKÖ ¢ clYmX�u�X�z
| "V"a� U Î × ["ãjcofmhëUIedc;ipu$crbdV3câh�a�^.xKc>e6X;[E^`X�XZhëu¾i;hKÖïedX�UWð�c>bWu�z
byV�cr_�edXpx�Ymcl^¾Ø�u�XZYgt�fgh�kçbdfg^`c¾kpedX;ã�u
c>Õ�_KXZh�c>h�bdfÍiQYgYmv�Î Ô cHU>i;hoaKu�c6U�XZh�bdedXpY1eda�Ygc;u�bdX.edc¤Ö�aKUIc"byV�cHu$c;i;eWUWV1z�x�a�b]byV�c Ü V3edc>cIØÙä]X�UMð�c>b Ö�XZ^ÞiQfmh
edc�¿¿a�fgedc;uji¾U�XZ^`_�Ygc>Õ.u$clb]XQ[#eya�Ymc;u�z�ã]V�fÍUMVÞiQedcæÖ�fêáÞUIa�Ygb�byX�VKiQhKÖ�Ø�UIX�Ö�c�XZe]Ymc¤iQedhßi;a�bdXp^riQbyfÚU>i;YmYmvéÎ
Ô cHU>i;h1z�V�X;ã�clt�c>e>z�fm^»_�edX;t�c]bdV3c c�árUIfgc>hKUIv�X;[\¨/·�ÎnÏ0©�Ð�Ñîx�v¾eyc>_�YÍiZUIfgh�k6byV�cNMzé5O¾Xp_Kc>eWi;bdXZe�ã]fmbyV

bdV3edc>cH^`XZeycEu$_Kc;UIf«óOU Xp_Kc>eWi;bdXZe²uIz1u�V�X;ã]hçfmhÍ�Bfmkpa�edc | ^)U ` Î Ü V�c;u�c6h�c>ã XZ_Kc>eWi;bdXpeWu"c>hKUIX�Ö�c6c>Õ�_�YmfÍUIfmbyYmv
bdV3c¾ð�h�X;ã]Ymc;Ö�kZc.bdVKi;b6c;ipUMVçeyX�UMð�c>b:PKfgc;u"bdXrXZh3YmvçXZh3c`^`X�XZh�Î Ü V�c.aKu$c»XQ[]byV�c;u�c¾Xp_ÇcleWiQbyXZe²u�iQYmYgX;ã�u
¨/·jÎnÏ�©�Ð0Ñ bdX�u�XZYmt�c»bdV�eyc>cIØ7edX�UWð�c>bEbdeWi;hKu$_KXpedbWi;bdfgXZh(_�eyXZx�Ygc>^ruEiQYg^`X�u�b6ã]fmbyV�XZa3b.u$c;i;eWUWV1Î Ü V�aKuIz·ãjc
VKi>t�c]edcl^`X;t�c;ÖEu$XZ^»c�iZUIbyfmXZhëu![�eyXZ^ byV�c�Ö�XZ^ÞiQfmh�zZYmc;i>t�fmh�kÝi u�a�xKu�c>b#XQ[!iZU�bdfmXphKu#u$a�áÞUIfgc>h�b1[�XZeju�XZYmt�fmh3k
iQYgY1bde²iQhKu�_ÇXpedb²iQbdfgXZhç_�eyXZx�Ygc>^ru�Î
Ü V�c6h3c>ã&Ö�XZ^ri;fmhßÖ�c;uyUIedfg_�bdfgXZhrã�Xpedð3uìXph�Ymv¾[�XpesbyV�edclc eyX�UMð�clbWu]iQhëÖâbdV3edc>cE^`X�XphKuIz�ã]V�cledc;ipuìbyV�c

XZeyfmkpfmhKi;Y#Ö�c;uyUIedfg_�bdfgXZhçã�Xpedð�c;Öâ[�XpeEiQh�vçh�a�^¾xKc>e]X;[]eyX�UMð�c>b²u"iQhëÖo^`X�XZhKu K byV�aKu�z�ã�c�Vëi¤t�c�fg^`_�eyXQt�c¤Ö
cIáÞUIfmclhKUIv�x�v`Ymfg^`fmbyfmh�k"byV�cHu$c>b]X;[#_�eyXZx�Ygc>^ru
byVKiQb�ã�cÝU>iQh�u$XZYgt�c�Î

�d� sPg�°�v�xëg�~RQMmDowgpi
Ô câh3XQã u$V�X;ãËi;hïc>Õ3iQ^`_3Ymc`X;[Eiçedc>_3edc;u�c>h�b²iQbyfmXZh�UWVKiQh3kZcobyVKiQb.c>hKi;x�Ymc¤u6bdV�cF¦�§�¨/©�ª�« i;YmkpXZedfgbdV�^
E T h�Xpx�YmX�UWðOz | "V"a� U bdX�kpc>h�c>e²iQbdcHi;hçiQxëu$bde²iZUIbyfmXphoV�fgc>eWi;eWUWV�v�z�ã]V�fÍUMVreyc;Ö�aKUIc¤uD¨/·jÎnÏ�©�Ð0Ñ�´�uju$c;i;eWUWV1Î
Ô c�U�XZhKu�fÚÖ�c>erbyV�c Ü X;ãjc>e$Ø7XQ[ÚØ �"iQh3XZfE_�a�³)³lYmcoã]fgbdV bdV�eyc>cçÖ�fÚu$ð3ub^��BfgkZa�eyc � i ` Î Ü V�cçaKu�c>er^ri>v

Ö�c;uyUIedfgxKcçbdV�c u$b²iQbdc¤uâXQ[æbdV�fÍu`_�a�³)³>Ygcçã]fmbyV&i�u$fmh3kZYmcç_3edc;Ö�fÍU>iQbyc�z½ä�ÖVÜ æ Szì$T�àzçÔæ,è/á�U/ç2ê�z�iQhëÖ byV�c
XZ_Kc>e²iQbyfmXZhëuÝã]fgbdVßbdV�cHXZ_Kc>eWi;bdXpe6u�V�X;ã]hçfmhÍ�Bfmkpa�edc � ^�x ` Î"noXéu$b"_3edXZx3Ymc>^¾ØÙu$XpYmt�c>e²u
óKhKÖobyV�c�u�XZYma3bdfmXph
bdX�byV�c"_�a2³)³>Ymc�x�v.iQhrc>Õ�bdc>hKu�fmt�c�u$c;i;eWUWV K bdV�cÝu$c;i;eWUWV`bdfg^`cskpedX;ã�u�c>Õ�_KXZh�c>h�bdfÍiQYgYmv6ã]fgbdVrbdV3c"Ymc>h3kZbdV»XQ[
iEu$XpYma�byfmXZh»_�YÚi;h1Î Ü V�c�u$c¤iQeWUWV»UIXZa�YÍÖ xKc�edc;Ö�aKUIc;Ö�x�vHaKu$fgh�k�i;h`i;xKu$byeWipUIbdfgXZh`V�fgc>eWi;eWUWV�vEX;[�_�edc;Ö�fÚU>i;bdc;u
E T h�Xpx�YmX�UWðOz | "," | i U z�x3a�b�byV�c"_�eyXZx�Ygc>^ÌÖ�c;udUIeyfm_�byfmXph`fmhF��fmkZa3edc � ^�x ` Ö�X�c;u�h�Xpb�iQYmYgX;ã(aKu�bdXHkZc>h�cleWiQbyc
i�V�fmc>e²iQe²UMV�v�XQ[#_3edc;Ö�fÍU>iQbyc;uIz3u$fghKUIcEbdV�fÍu]Ö�c;uyUIedfg_�bdfgXZhrUIXph�b²iQfghKuìXph�Ymv»XZh�cE_�eyc;Ö�fÚUliQbdcéÎ
Ô c�^ri>v6edcl^`c;Ö�vHbdV�c�u$fgbdaKi;bdfmXph`x�v¾eyc>_�YÚipUIfmh3k byV�c�_�edc;Ö�fÚU>i;bdcFä'ÖVÜ æ S/ìCT�àzçÔæ,è/á5Uzç2êsã]fgbdV`byV�edc>c

^`Xpedc�u$_Kc;U�fêóOU]_�edc¤Ö�fÚU>i;bdc;u�znä'ÖVÜVT�Û�å�é�é¡æVèzá5U/ç�ê�z�ä�ÖVÜ Û�á#S/ì�WJÛ æ,è/á�U/ç2ê�zpiQhKÖä'ÖVÜ é�åVÞCU/á¡æ,è/á5Uzç2ê�z
ã]V�fÍUMVßu$_Kc;U�fê[�v�z�eyc;u$_Kc;UIbyfmt�c>Ygv�z�byV�c6_KXéu$fmbyfmXphKuìX;[jbdV�cæu$^ri;YmY)z�^`c;Ö�fga�^çz�i;hKÖoYÚi;edkpc�Ö�fÍu$ðOÎ]q"u$fgh�k.bdV�c;u�c
bdV3edc>cr_�eyc;Ö�fÚUliQbdc¤uIz�ãjcâkpc>h�c>e²iQbycçiçh�c>ãËÖ�c¤udUIeyfm_�byfmXZh�XQ[EbyV�coXp_Kc>eWi;bdfmXphKuIz�u�V�X;ã]hïfmhu�Bfmkpa�edc � ^)U ` Î
] fmt�c>hçbyV�fÚu"h�clãòedcl_�edc;u�c>h�bWiQbyfmXph1z1bdV�cº¦�§�¨/©�ª�«îi;YmkpXZedfgbdV�^àkpc>h�c>e²iQbyc;u"bdV�c.bdV�eyc>cIØ7Ymc>t�clY�iQxKu�bdeWipUIbdfgXZh
V�fgc>eWi;eWUWV�v u$V�X;ã]h�fmh¡��fmkZa3edc � ^7Ö ` z�ã]V3fÚUWV eyc;Ö�aKU�c;u6bdV�cßUIXp^`_�Ygc>Õ�fgb�voXQ[�¨z·�ÎnÏ�©�Ð0ÑD´¹u�u$c;i;eWUWV�[�edXZ^
c>Õ�_KXZh�c>h�bdfÍiQYObdX.Ymfmh3c;iQe]fgh`bdV�cEYgc>h�kZbyVoX;[#i.u$XpYma�byfmXZh�Î
Ô cHi;k�iQfghrfm^`_�eyX;t�c;Ö6cIáÞUIfmc>hëUIv�x�v.Ymfg^`fmbyfmh�k�bdV�cHu$clb�XQ[!_�eyXZx�Ygc>^ru
byVKiQb]ãjcEU>i;hou�XZYgt�c�ÿBbyV�cEh�c>ã

Ö�c;uyUIedfg_�bdfgXZh`ãjXZeyð�u]XZh�Ygv [�XpesbyV�edclcEÖ�fÚu�ð�u�z�ã]V�c>eyc;iZu�byV�cEXZYÚÖ`Xph�cEã�XZeyð�c;Ö¾[�XZe�i;h�v`h�a�^.xKc>e#XQ[jÖ�fÍu$ð3uIÎ

�d�» X�oDh�vnx+Y x'Z�mDo h/x/mDow���ºgDx�h/mnhjieg|o
Ô csh�clÕ�bjÖ�c;uyUIedfgxKc"iHUIXZ^`_3Ymc>ÕH_�YÚi;h�h�fmh3k _3edXZx3Ymc>^ byVKiQb U>iQh`xKcEu�fm^`_3Ymfêóëc;Ö x�v.Ö�c;UIXp^`_KX�u�fmh�kEfmb#fgh�byX
u$a3x�_�edXpx�Ymcl^ruIÎ Ô cHUIXphKu$fÍÖ�c>e�i byeWi;hKu$_KXZeybWi;bdfmXph�Ö�XZ^ÞiQfmhrã]fgbdVâ[�Xpa�e�x�aKu$c¤usi;hKÖoi;h�iQfmey_�YÚi;h�c�z�ã]V�fÍUMV

�



Initial State Goal State

ªm��¬����W¸����Ú±Ú�Wº«±\[!�M�;���Z�;��]K]�����¶
ò'ó�ô�õ�ö'÷�ø'õ^3�ò�_�%
��ö'õ�ö��Vô'÷�ô�õ��
	 � � ! ���5� � &)õ�ø��5-�ó�ô�`�� � ÷�ø�-'ó�ô�`��
�)õ�ô���ø�������	8&�ø'õ�ö���� � ø'÷�a�ô'õ�-�� ! ���5�

! & � �9�Vö����)ô�õ � ø'÷�a�ô'õ�-�� ! ���5� � � ! �����#�
÷�a�ô�� ��� ��ø'÷ � ø�� � ø�÷�a�ô'õ�-�� ! ���5� � &)õ�ø��5-'ó�ô�`��#���

ö���� � ��ø'÷ � ø�� � ø'÷�a�ô'õ�-�� ! ����� � ÷�ø�-'ó�ô�`��#�����
%�&�&�ô��7÷��
	
ûaô��(	 � ø�� � � ! ���5� � &¥õ�ø��5-'ó�ô�`��#�
ú����+	 � ø�� � � ! ���5� � ÷�ø�-'ó�ô�`��#�

ªê�p¬+,Ú�;�����«�M�������;�������$�l�)�W���¹�I�E�WºK���;�·���Z���7�M�������;�1���"���Q�!�Q��]b]�����¶
ò'ó�ô'õ�ö'÷�ø�õ�3�ò�_�%�-�c�3)ú)ù¥ù ü)üwò'ó�ô'õ�ö'÷�ø'õ�3�ò�_�%�-�3�%'û#d�ý�3 ü)ü�ò'ó�ô�õ�ö'÷�ø'õ^3�ò�_�%�-�ù)ú�.�e�%
��ö�õ�ö��Vô'÷�ô'õ��
	 ü)ü7��ö'õ�ö)�Vô'÷�ô'õ5�
	 ü)ü8��ö'õ�ö��Vô'÷�ô�õ��
	
� &)õ�ø��5-�ó�ô�`�� � ÷�ø�-'ó�ô�`�� ü)ü � &)õ�ø��5-�ó�ô�`�� � ÷�ø�-'ó�ô�`�� ü)ü � &¥õ�ø��5-'ó�ô�`�� � ÷�ø�-'ó�ô�`��
�)õ�ô���ø����5�
	 ü)ü7�)õ�ô���ø������
	 ü)ü8�)õ�ô���ø�������	
� ø��f���Vö���� � &¥õ�ø��5-'ó�ô�`��#� ü)ü � ø��g�Vô�� !�h � � &)õ�ø��5-�ó�ô�`��#� ü)ü � ø��i�¥ö'õ�`�ô � &)õ�ø��5-'ó�ô�`��#�

%�&�&�ô��7÷���	 ü)ü � ��ø'÷ � ø��j���Vö���� � ÷�ø�-'ó�ô�`��#��� ü)ü � ��ø'÷ � ø��f���Vö���� � ÷�ø�-'ó�ô�`��#���
ûaô��(	 � ø��f���Vö���� � &)õ�ø���-'ó�ô�`�� � ü)ü � ��ø'÷ � ø��j���Vö���� � &)õ�ø���-'ó�ô�`�� ���@ü)ü � ��ø'÷ � ø��f���Vö���� � &)õ�ø��5-�ó�ô�`��#���
ú����+	 � ø��f���Vö���� � ÷�ø�-'ó�ô�`��#� ü)ü7%�&�&�ô��7÷��
	 ü)ü � ��ø'÷ � ø����Vô�� !9h � � ÷�ø�-'ó�ô�`�� ���

ü)ü ûaô��(	 � ø��k�Vô�� !�h � � &)õ�ø)�5-'ó�ô�`��#�@ü)ü � ��ø'÷ � ø����Vô�� !9h � � &)õ�ø��5-'ó�ô�`��#���
ü)ü±ú����+	 � ø��k�Vô�� !�h � � ÷�ø�-�ó�ô�`��#� ü)ü8%�&�&�ô��7÷��
	

ü)ü ûVô��(	 � ø��l�)ö'õ�`�ô � &)õ�ø��5-�ó�ô�`��#�
ü)ü±ú����+	 � ø��l�)ö'õ�`�ô � ÷�ø�-'ó�ô�`��#�

ªê�y¬�¦§���;���������>�)�W�����I�E���p�M�1���p�M�;�����Lm#n�>�Bpo#qE���]�I���;���)�W�����W���M�;�����7�M��������� �;�����7�M���)�>�l¶

(on large <peg>)

(on medium <peg>)

(on small <peg>) Level 0

Level 1

Level 2

less important

more important
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(a) Map of the country. (b) Dividing the country into regions with hubs. 

town

hub

road
destination

traveler

�BfgkZa�eyc � ÿ  ��p�W�Q�����;�"���;�"�����;���$�����>�7�M�������`�Mº����;�t,Ú�l�������Q���p�M�»���)�W�;���p�I���7�M���������Q�����M���$I·¸O�s�������Q�¹� ºg�"�;�«�M�;�;���;�
�;�����;�����s�1�l�s�;��¥>�¹�Q�¹�Q�j���;�#���I�;�>�����"���>���]�����������Q�1¸1�¹���E�>�;�;��u;���Q�j�W�����Q� �M�;�wvp�������I�;�����Z���Ú¸������6�l�Q�;�y�Z¸1�;�����y�W�B���;�
�;�;�������Q�����¹¥I���1�Z�����;���·�����M�;�sºg���I�å�>�;�;�1¸1�����Q�¹�s�����I�����;�d¶

^`X;t�cExKc>b�ã�c>c>hçbyX;ã]hKusXQ[ìiru$^ri;YmY!UIXZa�h�bdeyv�Î Ü V�c.UIXZa3h�byedvçU�XZh�bWiQfghKu"bdV�fgedb�v�Ø�u�fmÕrbdX;ã]hKu�zBU�XZh�h�c¤UIbdc;Ö
x�voedXéiZÖ�uHiZuEu$V3XQã]h�fmh �BfgkZa�eyc � ^)i ` Î Ü V�c.x�aKu�c;u"bdeWi>t�c>Y!iQYgXZh�kreyX�iZÖ3uIzBã]V3c>edc;ipu"bdV�c.i;fmed_3YÚiQh3c`U>i;h
PKv`xKc>b�ãjc>c>hri;h�vrb�ã�X�byXQã]hëuIÎ
Ô cHÖ�clbdc>ey^`fmh�c�bdV3c�¿�aKi;Ymfmb�v.XQ[ji6_3YÚiQhßfmhrbdV3fÚu]Ö�Xp^riQfgh`x�v»bdV�cEbdXpbWi;Y·UIXéu$b]X;[#XZ_Kc>e²iQbdfgXZhKu]fmhrbyV�c

_�YÍiQh1Î Ô c�Ö�cIóëh�c6byV�c�UIXéu$b"X;[ji¾x�aëusedfÍÖ�cExÇclb$ãjc>c>hßiZÖ¥¤WiZUIc>h�b�bdX;ã]hKu"ipu | iQhëÖobdV�cæUIX�u�bsX;[]ixPKfgkZV�b
xKc>b�ã�c>clhriQh�v`b�ã�X.bdX;ã]hKu]ipu � Î Ü V�cHUIXéu$b�XQ[�i _3YÚiQhrfÍu�bdV�cHu$a3^ X;[·byV�cHUIX�u�bWu]XQ[�iQYgY1fmbWu�Xp_Kc>eWi;bdXZe²uIÎ

��XZe6clÕ�i;^`_�Ymcéz1u$a�_3_ÇXéu$crbdVëiQb�bdV3c¾fgh�fmbyfÚiQYju�bWiQbyc`fÚuEipu�u$V�X;ã]h�fgh�Bfmkpa�edc � ^7i ` i;hKÖîã�c»VKi>t�c¾byX
Ö�c>Ygfmt�c>e#byV�c"b�ã�X�byeWi>t�c>YmcleWu·bdX�byV�c"bdX;ã]hr^ri;edð�c;Ö�x�vB� � �½^Ú[�XZeº�WÖ�c;u$byfmhKi;bdfmXph/� ` Î Ô c"^ri>v.u�XZYmt�c�bdV�fÍu
_�eyXZx�Ygc>^ iZus[�XZYgYmX;ã�uIÿ]bdV3c6x�aKu"b²iQð�c;u]xKXZbdV�_Kc>XZ_3Ymc6byX`bdV3c.iQfmey_�YÚi;h�c�zOiQhKÖçbdV3c>hobyV�c.iQfged_�YÍiQh�cHbWiQð�c¤u
bdV3c>^ÛbyX�bdV�clfme]Ö�c;u$byfmhKi;bdfmXph1Î Ü V�cEUIXéu$b]XQ[�bdV�fÍu
_�YÍiQhrfÚuD�3zKu$fmhëUIc"fmbjfmh�t�XZYgt�c;u·b$ãjX6x�aëuìeyfÚÖ�c;u#xKc>b�ã�c>c>h
iZÖ¥¤WiZUIc>h�b]bdX;ã]hKu�iQhëÖâXZh3cyPëfmkZV�b>Î

GsX;ãÌu�a�_�_KX�u�cobyVKiQb�ãjc`VKi>t�c`bdV3câYgfÚu�b6XQ[�_Kc>XZ_3Ymcrã]V�Xçh�c>c¤Ö byXçbde²i¤t�clY�Ö�a�edfgh�k�u$Xp^`c`bdclh�Ø�Ö3i¤v
_Kc>edfgX�Ö�ÎÔ�ëXpe�c;iZUWVåbde²i¤t�clYmc>elz·bdV�crYmfÍu$bæu$V�X;ã�u¾V�cle�fmh�fgbdfÚi;Y�YgX�U>iQbyfmXZh�z�Ö�c¤u$bdfghKiQbyfmXph1z�i;hKÖ byV�cßÖ�i>våXQ[
V�c>e�bde²i>t�c>Y)Îw�ëXpesc¤iZUWVçÖ�i>voX;[jbdV�cHbdc>h�ØÙÖ�i>vo_Kc>eyfmX�Ö�zOã�c6^.aKu�b"Ö�c¤u$fmkphçi¾_3YÚiQho[�Xpe"bde²iQhKu�_KXZedbyfmh�krbyV�c
bde²i>t�c>Ymc>e²u
byX�bdV�c>fge�Ö�c;u�bdfmhëiQbdfgXZhKu�Î

�BfmhëÖ�fmh�k�i"h�c;i;e$Ø7XZ_�byfm^ri;Y�bdeWi;hKu$_KXpedbWi;bdfgXZh`_�YÍiQh�fÍuBi"U�XZ^`_�Ygc>Õ"b²iZu$ðOzZc;u�_Kc;UIfÚi;YmYgv"fê[Kãjc]^¾aëu$b1bde²iQhKu)Ø
_KXZeyb·_Kc>XZ_�Ygc#bdX"^ri;h�v�Ö�f�&�cledc>h�b1bdX;ã]hKu�Î Ô c�^ri>v�z>V�X;ãjc>t�c>e>z;u�fm^`_3Ymfê[�v]byV�c�_3edXZx3Ymc>^&x�vEÖ�c¤UIXZ^`_KXéu$fmh3k
fmb�fmh�bdXÞu$a�x�_3edXZx3Ymc>^ru�ÿ�ã�c.Ö�fmt�fÚÖ�cEbdV3c.UIXZa�h�bdeyvrfmh�bdX�[�XZa�eEedclkZfmXphKuIz�iZu"u�V�X;ã]hîfghb�BfgkZa�eyc � ^�x ` z�iQhKÖ
aKu�c byV�cHUIc>h�bde²iQYKbdX;ã]hoX;[·c¤iZUWV`edc>kpfmXphoipusi6V�a�x1Î Ü V3c6i;fmey_�YÚi;h�c:PKfmc;u#XZh�Ygv`xKc>b�ã�c>clh`V�a3xKuIz�ã]V�cledc;ipu
bdV3c x3aKu$c;u�Ö�c>Ygfmt�c>e#_Kc>Xp_�YmcEbdX.i;hKÖÞ[�eyXZ^ÌV�a�xKu]ã]fmbyV�fmhreyc>kZfgXZhKu�Î
Ü V�c�aKu$c�XQ[�V�a�xKu·c>hKi;x�Ymc¤u
i"_�eyXZx�Ygc>^¾ØÙu$XpYmt�c>e�bdXEóKhKÖ.i u�XZYga�bdfgXZh`ã]fgbdV�Xpa�b#^¾aKUWV�u�c;iQe²UMV�Î × [1^`Xéu$b

_�eyXZx�Ygc>^ru
fgh�t�XpYmt�c"byeWi>t�c>YK[�edXZ^ i;hKÖâbyX¾^.a�Ymbyfm_�Ygc�zZe²iQhKÖ�Xp^`YmvÞu$c>Ygc;UIbdc¤Ö¾bdX;ã]hKu�zÇbyV�cHu$XZYga�bdfgXZhKu�xKiZu�c;Ö
XZhßbdV�fÍu�edc>_3edc;u�c>h�b²iQbyfmXZhßi;edcEaKu$aëiQYmYgvrUIYgX�u$cEbyX�XZ_�byfm^ri;Y)Î

(



Changer
Representation Problem

Solver
Solution

Problem
Solver

Solution
the Problem

Description of 

of the Problem

Initial Description

of the Problem

New Description

(a) The use of a problem-solving algorithm.  

(b) Changing the representation before applying a problem-solving algorithm. 
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Ô c
Vëi¤t�c�u$V�X;ã]hEbdVKi;bBbyV�c·aKu�c#XQ[��dkZX�X�Ö2�Ýeyc>_�eyc;u$c>h�bWi;bdfgXZhKuK^ri>v"u�fmkZh3fêóOU>i;h�byYmv]fg^`_�edX;t�c�bdV�c!cIárU�fmc>hKU�v
XQ[�_3edXZx3Ymc>^+u�XZYmt�fmh3k�Î Ô csh�X;ã(_�eyc;u$clh�bji kpc>h�c>e²iQYK^`X�Ö�clYÇX;[1eyc>_�edc¤u$c>h�bWi;bdfmXph�Ø7fm^`_�eyX;t�fgh�kEiQYgkZXpedfmbyV�^ru
iQhëÖ�içu$v3u$byc>^riQbyfÚUHiQ_�_�eyX�ipUMVåbdXßbdV�cÞÖ�c;u$fgkZh�XQ[�u�aKUMV iQYmkpXZeyfmbdV3^ruIÎ Ô c`Ö�c;udUIeyfmxKc.^riQfgh�UIYÍiZuyu$c;uEXQ[
edcl_�edc;u�c>h�bWiQbyfmXph6UWVKi;h�kZc;un^�T�c;UIbyfmXph � Î |�` z;kZfmt�cji;h6c>Õ3iQ^`_3Ymc�XQ[ëiìeyc>_�edc¤u$c>h�bWi;bdfmXph�ØÙUMVKi;h�kZfgh�k�iQYmkpXZeyfmbdV3^çz
U>i;YmYmc¤Ö�~ � L � O,N �.�)��� L�� �#� L � ^$Téc;UIbdfgXZh � Î �J` z�i;hKÖ aKu�cobyV�fÚu6c>Õ3iQ^»_�Ymc.bdX�fmYgYmaKu�bdeWi;bdc`Xpa�e.^`X�Ö�c>Y iQhKÖ
^`c>byV�X�Ö�u�[�XZeEÖ�c>t�c>YmXp_�fmh3k�edc>_�eyc;u$clh�b²iQbdfgXZh�ØÙUWVKiQh�kpc>eWu�^$Téc;UIbdfgXZh � Î �.` Î Ô c.u�V�X;ã byVKiQb�bdV�c�~ � L � O,N �.���
� L�� �#� L � iQYgkZXpedfmbyV�^ fÚu!iQx�YgcsbyX6i;a�bdXp^riQbyfÚU>i;YmYgv _Kc>e�[�XZey^ bdV�c�edc>_3edc;u�c>h�b²iQbyfmXZh.UWVKi;h�kZc�fmh�byV�c Ü V3edc>cIØ
ä]X�UMð�c>b Ö�XZ^ÞiQfmh�z�Ö�c;uyUIedfgxKc;Ö`fmhçT�c;UIbyfmXph � Î | Î

»�dec ®_v���x/vn�2v�oDh�m<h�iegpoÿÓ#twmWo���vn�ëi7o ��x/g�Z�{ev�� ��gp{lk�i7o��
Ô câxKc>kpfmh�x�våÖ�fÚudU�aKudu�fmh�k�bdV�creyXZYmcrX;[Eedc>_3edc;u�c>h�b²iQbyfmXZh�UWVKiQh3kZc;u�fmhå_�eyXZx�Ygc>^ u$XpYmt�fmh�k iQhëÖ YmfÍu$byfmh�k
u$clt�c>eWi;Y1UIYÍiZudu�c;u�XQ[�edc>_�eyc;u$clh�b²iQbdfgXZhßUWVKiQh�kpc;uIÎ
× hP�BfgkZa�eyc|��^7i ` z�ãjcsfgYmYmaëu$bde²iQbyc�bdV3csaKu�c]XQ[§i _�eyXZx�Ygc>^¾ØÙu$XZYgt�fgh�k�iQYmkpXZeyfmbdV3^çÿ1bdV�c�i;YmkZXpedfgbdV�^ fgh�_�a�b²u

irÖ�c;uyUIedfg_�bdfgXZhoX;[�i`_�eyXZx�Ygc>^ iQhKÖçXZa�by_�a�b²u6i`u�XZYma3bdfmXphîbyXrbdV�c�_�eyXZx�Ygc>^çÎ Ü V�c�fgh�_�a�b�^¾aKu�b"uyiQbyfÚuÙ[�v
UIc>eybWi;fmhßu$c>^ÞiQh�bdfÚU�iQhëÖou$v�h�bWiZU�bdfÚU�eda�Ygc;uIz3U>iQYgYmc;Ö¾byV�cî��� �*� NDQ�O.��� � O���L²Î
× [�byV�c.Ö�c;uyUIedfg_�bdfgXZhßXQ[�i._�edXpx�Ymc>^ Ö�X�c;u"h�Xpb XpxKc>vobyV�c�eda�Ygc;usX;[�byV�c�fmh3_�a�b"YÍiQh�kpaKiQkpc�zBãjc6^.aKu$b

�dbyeWi;hKu$YÍiQbdc�� fgb6fmh�bdXçbyV�c`fgh�_�a�b�YÍiQh�kpaKiQkpcoxKcI[�XZeycraKu$fgh�kçbdV�cßi;YmkZXpedfgbdV�^ ^��BfgkZa�eycF�Zx ` E �"i>v�c;uEiQhKÖ
T�fg^`XZh1z | "JI¥� K �"i>v�c;u�iQhKÖ Téfm^`Xph1z | ".I�� U Î Ô V�c>h bdV�c»Ö�c;uyUIedfg_�bdfgXZhçXZxKc>v3u byV�c.eda�Ygc;u"XQ[]byV�c.fmh�_�a3b
YÚi;h�kZaëiQkZcézÇãjc ^Þi¤v.u�bdfgYmY�ã iQh�bsbyX.UMVëiQh�kpc fgb]fmhrXZe²Ö�c>e]byX`u�fm^`_�Ygfê[�v�byV�cE_�edXpx�Ymc>^�Î
Ü V�c�_�edX�UIc¤udu
X;[�UIXph�t�cledbdfgh�k"byV�csfgh�fmbyfÚi;YKÖ�c;uyUIedfg_�bdfgXZh�XQ[§i _�eyXZx�Ygc>^òfgh�byXHiQh`fgh�_�a�b·byX�i"_�eyXZx�Ygc>^¾Ø

u$XpYmt�fmh�k.i;YmkpXZedfgbdV�^�fÚu]U>i;YmYmc¤Öâi � L ��� Le��L���N�O,N�� � �b���2O.�5��LWÎ × b�^Þi¤v»u$cledt�c"b�ã�X�kpX�i;YÚuIÿ
^ |�` byeWi;hKu$YÍiQbdfgh�k�bdV3c _3edXZx3Ymc>^ËÖ�c;udUIeyfm_�byfmXphâbyX�bdV�cEfgh�_�a�b]YÍiQh�kpaKiQkpc�XQ[!bdV�cE_�eyXZx�Ygc>^¾ØÙu$XZYgt�c>e
^ �.` i;hKÖru$fg^`_�Ymf«[�v�fgh�kEbdV�cE_�eyXZx�Ygc>^ÌfghâXpeWÖ�cle]bdX.fm^`_�eyX;t�c]bdV�cEcIáÞUIfmclhKUIv�XQ[�_�edXpx�Ymc>^�u$XpYmt�fmh�k3Î

Ô cîã]fgYmYEUIXphKUIc>h�bde²iQbycçXZh&byV�cîc�árUIfgc>hKUIv�Ø7fm^._�edX;t�fmh�kçeyc>_�edc¤u$c>h�bWi;bdfmXph&UWVKi;h�kZc;u�Î Ô c�Ö�fÚu$byfmh�kpa�fÚu�V
b�ã�X`^ÞiQfmh�U�YÚiZuyu$c;u�XQ[]eyc>_�eyc;u$c>h�bWi;bdfgXZh�UWVKiQh�kpc;uIÿEÖ�c;UIXZ^»_ÇXéu$fgh�kßi¾_�edXpx�Ymcl^ fmh�bdXßu�a�x�_�eyXZx�Ygc>^ru�iQhKÖ
edc�[�XZed^.a�YÍiQbdfgh�kHi _3edXZx3Ymc>^çÎ

"



Changer
Representation

Subproblem 

Subproblem 

Subproblem 

of the Problem

Initial Description

of the Problem

Initial Description
Changer

Representation

of the Problem
Description
Alternative

of the Problem

Initial Description
Changer

Representation

of the Problem

Initial Description

(a) Decomposing a problem into subproblems.  

Deduced Info

(b) Enhancing a problem description:  

deducing some information and adding it to the initial description.  

adding deduced information and discarding parts of the old information. 

(c) Replacing a problem description:  
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�rÂ�Ó�Å/
�#ÅKÉ>þ ü#� ÒB��ÆQÅKÐ���Â�
 þ ü Ñ;Å�ÉlýBÐ��BÆ;ÅKÐ���Â�
åÉ��
Ô c]U>i;h�XQ[�bdclh�Ö�c;U�XZ^`_KX�u�cjisVKiQe²Ö6_�edXpx�Ymcl^ fgh�byX"u�c>t�c>e²iQY�u$fg^`_�Ygc>e1u�a�x�_�eyXZx�Ygc>^run^���fmkZa3edc ~ i ` E w XZYgv�i�z
| " ~ I U z1iZu"ã�cæÖ�fÚÖofghçbdV�c × h�bdc>eya�edxëiQh�Ø Ü e²iQhKu�_KXZedb²iQbyfmXZh c>Õ�i;^`_�Ygcº^$T�c¤UIbdfgXZh � Î �J` Î Ü X`_Kc>e$[�Xped^ u$aKUWV
içÖ�c;U�XZ^`_KX�u�fmbyfmXZh�z·ã�crh�c>c;Ö u$XZ^»criQ_�_3edX;Õ�fg^riQbyc`^`c;ipu$a�eyc`XQ[�bdV3coÖ�fêáÞUIa�Ymb�vçX;["_�eyXZx�Ygc>^ruEfmh�byV�c
Ö�Xp^riQfgh1Î
T�a3x�_�edXpx�Ymcl^ru§^Þi¤vEfgh�byc>eWipUIb·ã]fmbyV�c;iZUWV�XZbyV�c>elz¿fgh�ã]V�fÚUWV.U>ipu$c�UIc>edb²iQfgh.u$a�x�_3edXZx3Ymc>^ru1^.aKu$b
xKc�u$XpYmt�c;ÖExÇc�[�XZedc�XZbyV�c>e²uIÎ { xKu$byeWiZU�bdfmXph�_�edXpx�Ymcl^òu�XZYgt�fgh�k"fÚu!isb�v�_�fÍU>iQY�c>Õ3iQ^`_3Ymc#XQ[�u$aëUMV.i"u�fmbyaKiQbyfmXZh�ÿ
bdV3c óKe²u$bHu$a3x�_�edXpx�Ymcl^àfÚusóKhKÖ�fgh�kçiru�XZYma3bdfmXph�XZh�bdV3c`i;xKu$byeWiZU�b6Ymclt�c>Y·i;hKÖîbyV�c¾XpbdV�cle6u�a�x�_�eyXZx�Ygc>^ru
iQeycEedcIóKh3fmh�k�_Ki;edb²uìX;[#bdV�cHi;xKu$byeWiZU�b"u�XZYma3bdfmXphrXZhobyV�cHUIXZhëUIedc>bycEYmc>t�c>Y7Î
6 Â,�yÅKÆ�
îý���Ò�Ñ;þ ü#� ÒB�BÆ;ÅKÐ0��Â�
��
\#XZh�t�c>eybdfmh3k¾byV�c�fmh�fgbdfÍiQY�Ö�c;uyUIedfg_�bdfgXZhßXQ[ i`_�edXpx�Ymc>^Ëfgh�byX`i`h�c>ã Ö�c;udU�edfm_3bdfmXph1zKaKu$c;ÖçipuEiQhçfmh3_�a�b"byX
i�_�edXpx�Ymc>^.Ø�u�XZYmt�cle>z�fÚu]U>i;YmYgc;Ö`i �����.� QXL�� � L�� �.� � � Q�O,N�� � ��Î Ô cEaKu$c;Ör_�edXpx�Ymcl^ÛeycI[�XZey^¾a�YÍiQbyfmXZhëu
fmhrbyV�c
Ü V�eyc>cIØÙäìX�UWð�c>b#i;hKÖ Ü X;ã�cle$Ø7XQ[ÚØ �"iQh�Xpf�c>Õ3iQ^»_�Ymcw^$T�c;U�bdfmXphKu � Î | iQhëÖ � Î �J` Î Ô c�Ö�fÚu�bdfmh3kZa�fÍu$V`b�ã�XEb�v�_Çc¤u
XQ[�_3edXZx3Ymc>^+edcI[�Xped^.a�YÚi;bdfgXZh1z/L��G�2O.���¥�����oiE_�edXpx�Ymc>^�Ö�c;uyUIedfg_�bdfgXZh»iQhKÖ � L � Q�O.�¥�����`iQhrXpYÚÖ`Ö�c¤udUIeyfm_�byfmXZh
ã]fmbyVßi h�clã Xph�c�Î

��� �G�2O.���¥������O �����.� QXL�� ï�L��¥� � � � N�� � � fÍu6Ö�c;Ö�aKUIfmh3k�u$XZ^»c`fmh�[�Xped^ri;bdfgXZh�byVKiQb�ã iZu�fm^`_�YgfÚUIf«b"fgh
byV�c6fgh�fmbyfÚiQY!Ö�c;uyUIedfg_�bdfgXZhrXQ[ i¾_3edXZx3Ymc>^ iQhëÖîipÖ�Ö�fmh3k`fmb�bdX`byV�c�Ö�c;udUIeyfm_�byfmXph�^���fmkZa3edc ~ x ` Î���Xpe
c>Õ3iQ^»_�Ymc�z�ãjc¾^Þi¤vÞiZÖ�Ö�U�XZh�bdedXpY·eda3Ymc;u�z�^riZU�edX`Xp_ÇcleWiQbyXZe²uIzBXpeHiÞYgfmx�e²iQeyvoXQ[j_�eyXZx�Ygc>^¾ØÙu$XpYmt�fmh�k
c>_3fÚu$X�Ö�c;u [�XpeEiQhëiQYmXpkZfÍU>iQY�edc;ipu$Xph�fmh�k3Î Ô cHt�fgc>ã&fmb�ipu"i�_�edXpx�Ymc>^ËeycI[�XZey^¾a�YÍiQbyfmXZh»xÇc¤U>iQaKu�c6byV�c
aKu�coX;[EbdV�c�Ö�c;Ö�aëUIc;Ö fgh�[�XZey^riQbyfmXph�^ri>våUIXp^`_�Ymclbdc>Ygv�UMVKi;h�kZcßbdV�cßxKc>VKi>t�fgXZe.XQ[Hiç_�eyXZx�Ygc>^¾Ø
u�XZYmt�cle>Î

|)+



� � L � Q�O.�)�����rO �����.� QXL��}ï�L��¥� � � � N�� � �sfÚu�iZÖ�Ö�fgh�kEfmh�[�Xped^ri;bdfgXZh�Ö�c;Ö�aKUIc¤ÖÝ[�edXp^ bdV�c]fgh�fmbyfÚiQY�Ö�c;udUIeyfm_�Ø
byfmXZh O.��ï Ö�fÚudUliQeWÖ�fmh�kß_KiQeybWu6XQ[�byV�c`XpYÚÖîfgh�[�XZey^riQbyfmXZhÔ^���fmkZa3edc ~ U ` Îb��Xpe6c>Õ3iQ^`_3Ymc�z1ã�c»^ri>v
eyc>^`X;t�c�a�h3h�c;UIc;uyudi;edv�fmhëu$bWi;hKUIc;u#XQ[�Xp_ÇcleWiQbyXZe²u
[�edXZ^+iHÖ�XZ^ÞiQfmh»Ö�c;uyUIedfg_�bdfgXZh1zéiZu�ã�c�Ö�fÍÖ fgh¾byV�c
Ü V�eyc>cIØÙäìX�UWð�c>bjc>Õ�i;^`_�Ygc�^�T�c;UIbyfmXZh � Î |a` Î

Ô cD¤daëÖ�kZcEbdV3c�¿�aKi;Ymfmb�v.XQ[ji�h�c>ã edcl_�edc;u�c>h�bWiQbyfmXph`x�v»bdV�c"[�XZYgYmX;ã]fmh3k�bdV�eyc>c"[7iZUIbyXZeWu�ÿ
�t� Ó�þ�Â ü ÓZÃ#Ê�w edXpx�Ymc>^+u�XZYgt�fgh�k6ã]fgbdV`byV�csh3c>ã(edc>_3edc;u�c>h�b²iQbyfmXZh»u$V3XZa�YÍÖ¾xKc"cIáÞUIfmc>h�bB[�Xpe�^`Xéu$b#XQ[�byV�c

[�eyc�¿¿a3c>h�byYmv�c>hëUIXZa�h�bdcledc;Ö¾_3edXZx3Ymc>^ru�Î Ô c"^`c;ipu$a�eyc"cIáÞUIfmclhKUIv�x�v¾byV�cHi¤t�cleWiQkpc"eda3h�h�fmh3k¾byfm^`c�Î
�oÂ�Ò�Æ $'- Å/
����Â�Ñ;Â ü Â�É>ÉZÊ�Ô c"^.aKu$b#c>hëu$a�eyc"bdVKi;b]^`X�u�b]u�XZYmtpi;x�Ymc"_3edXZx3Ymc>^ru·eyc>^riQfgh`u�XZYgtZi;x�Ymc�fmh`byV�c

h�clã edc>_�eyc;u$clh�b²iQbdfgXZh1Î Ô c`^`c;ipu$a�eyc¾byV�fÚu"[7iZUIbyXZe�x�vîbyV�c`_Kc>e²UIc>h�bWiQkpc`XQ[Ýu$XpYmtpiQx3Ymc`_�eyXZx�Ygc>^ru
byVKiQb�xKc;UIXZ^»csa�hëu$XZYgtpiQx�Ygc�i¤[�byc>e�UWVKiQh�kpfmh�k.bdV3c eyc>_�eyc;u$c>h�bWi;bdfgXZh1Î

�oÂ�Ò�Æ $ 45�§Ñ;þ 
åÒ���þ´ÑWÃ#Ê�Ô cr^¾aëu$b�c>hKu�a�edcßbdVKi;b`bdV3coUWVKi;h�kZcßXQ[Hedc>_3edc;u�c>h�b²iQbyfmXZhå_�eyc;u$cledt�c;u6Xp_�bdfg^riQY
Xpe6h�c;i;e$Ø7XZ_�byfm^ri;Y ^7udiQbyfÚu)óOUIfmh3k ` u�XZYga�bdfgXZhKu6byXo^`Xéu$b6_3edXZx3Ymc>^ru�iQhKÖ�bdV3c`_�edXpx�Ymcl^¾Ø�u�XZYgt�fgh�kßiQYêØ
kpXZedfgbdV�^ fÚu"i;x�YmcHbdX¾óëhKÖ h3c;iQe�Ø)Xp_�bdfg^riQY!u$XpYma�byfmXZhëuIÎ Ô c.Ö�cIóKh�cHbdV�c�Xp_�bdfg^riQY!u$XpYma�byfmXph�iZusbyV�c
u�XZYma3bdfmXphoã]fgbdVobyV�c6YgX;ã�c;u�b]bdXZb²iQY!UIX�u�bsX;[#XZ_Kc>e²iQbyXZeWu�Î Ô c6^`c¤iZu$a3edc"byV�c6Xp_�bdfg^riQYgfmb�v6[7iZUIbyXZe"x�v
byV�cEYÚiQeykZc;u�b]fmhKU�edc;ipu$cEfmhrbdV3c6U�X�u$b]X;[ju$XpYma�byfmXphKuìkpc>h�c>e²iQbyc;Ö`x�v`byV�cHiQYgkZXZeyfmbyV�^çÎ

Ü V�c Ö�c;u$fgkZhEXQ[ëedc>_�eyc;u$clh�b²iQbdfgXZh�ØÙUWVKiQh�kpfmh�k�iQYgkZXpedfmbyV�^ru�fgh�t�XpYmt�c;uKÖ�c;U�fÚu$fgXZhKu�Xph6byV�c�byeWiZÖ�cIØ)X�&�uBxKc>b�ã�c>c>h
bdV3c;u$c·[7iZU�bdXZe²uIÿ�ã�cjiQYgYmX;ã�iº�deyc;iZu�XZhKi;x�Ymc��sYmXéudu1XQ[ëUIXZ^`_3Ymc>byc>h�c;uyu�iQhëÖ XZ_3bdfm^ÞiQYmfgb�v]fmhEXZe²Ö�c>e�bdX�fm^`_�eyX;t�c
cIáÞUIfmclhKUIv�Î

»�d� �i�wm��±��{evMgD~bm�x/vn��x/vn��v�o�h/mnhjiegpo�ÒVÓ�twmDo��pi7o��±mD{9�Dg�xjilhjtN�
Ô cEÖ�c;uyUIedfgxÇc�i6h�X;t�c>Y�eyc>_�eyc;u$c>h�bWi;bdfgXZh�ØÙUMVëiQh�kpfmh�kæiQYmkpXZeyfmbdV3^çz�U>iQYgYmc;Öj~ � L � O,N �.�)��� L�� �#� L � z�ã]V�fÍUMV»Ö�cIØ
bdc¤UIbWu]XZ_Kc>e²iQbdXpeWuEbdVKi;bEU>iQhçxKc�eyc>^`X;t�c;Ö [�eyXZ^ài._�edXpx�Ymc>^ Ö�Xp^riQfghoã]fgbdV�Xpa�b"fm^»_KiQfgedfmh3k�XZa�eHiQx3fmYmfgb�v
bdXßu�XZYmt�c._�eyXZx�Ygc>^ruIÎ Ü V�c`i;YmkpXZedfgbdV�^àeyc>^`X;t�c;u]bdV�c¤u$c.a�h�h�c;U�c;uduyiQedvçXp_Kc>eWi;bdXZe²uIz�bdV�aKu eyc;Ö�aKUIfgh�k`byV�c
x�e²iQhKUWV�fmh3k6[7iZUIbyXZe]XQ[�u$c¤iQeWUWVrx�v»i�_�edXpx�Ymc>^.Ø�u�XZYmt�cle#iQhKÖOz�bdV�c>eycI[�XZeyc�z�fg^`_�eyXQt�c¤u�byV�c"cIáÞUIfgc>hKUIv�X;[·byV�c
_�eyXZx�Ygc>^¾ØÙu$XZYgt�c>e>Î
Ü V�c�~ � L � O,N �.�)��� L�� �#� L � iQYgkZXZeyfmbyV�^ fÚu`i;x�YmcßbdX�_Kc>e�[�XZed^ iQa�byXZ^ri;bdfÍU>iQYgYmv�byV�cçedc>_3edc;u�c>h�b²iQbyfmXZh

UWVKiQh�kpcçfmh�bdV�c Ü V�eyc>cIØÙäìX�UWð�c>b.Ö�Xp^riQfgh1z]Ö�c¤udUIeyfmxKc;Ö fgh&T�c;UIbyfmXph � Î | ÿçbdV3c�iQYmkpXZeyfmbdV3^ Ö�c>bdc>ey^`fmh3c;u
bdVëiQbHiQYgY·bde²iQhKu�_ÇXpedb²iQbdfgXZh�_3edXZx3Ymc>^ru�U>i;hîxKc»u$XZYgt�c;Öâx�vçu�c>hKÖ�fgh�kFÞzÖ�ßVàzáVâzØ�Ù byX Û�Ö�Ö,Ü/Ø/Ù�z�Þ/Ö�ßVàzáVâ/Ø�Ú
bdXPÛ�Ö�ÖVÜ/Ø�Ú3z�i;hKÖbÞzÖ�ß,à/áVâzØãÝ¾bdXPÛ�Ö�ÖVÜ/Ø.ÝKz�i;hKÖîeyc>^`X;t�c;u�bdV3c¾Xp_ÇcleWiQbyXZe²uÝ[�XZeEbyV�c�XZbyV�c>e:PKfmkpV�b²us[�edXZ^
bdV3c�Ö�Xp^riQfghçÖ�c;uyUIedfg_�bdfgXZh1Î Ü V�fÚu�edc>_�eyc;u$clh�b²iQbdfgXZh�UMVKi;h�kZcæu$fgkZh�f«óOU>iQh�bdYgvredc;Ö�aëUIc;u]bdV�cæUIXZ^`_3Ymc>Õ�fmb�v.XQ[
u$c¤iQeWUWVrx�v»bdV�c�¨/·jÎnÏ�©�Ð0Ñ�_�edXpx�Ymcl^¾Ø�u�XZYgt�c>e>Î
× h�bdc>ey^rusX;[ET�c;UIbyfmXZh � Î | z·ãjc`UIYÍiZuyu$fê[�v�~ � L � O,N �.�)��� L�� �#� L � iZuHiQhåi;YmkpXZedfgbdV�^ bdVëiQb � L � Q�O.�'L�� O

�����.� QXL��Mï�L��¥� � � � N�� � �P^7u$c>c��BfgkZa�eyc ~ U ` x�vEÖ�fÚudUliQeWÖ�fmh�k]a�h3h�c;UIc;uyudi;edv"Xp_ÇcleWiQbyXZe²u§[�edXp^ byV�cjÖ�c;uyUIedfg_�bdfgXZh1Î
Ü V�c`^ri;fmhç_�eyXZx�Ygc>^àfmh Ö�c;u�fmkph�fmh�k�iQhåi;YmkpXZedfgbdV�^ [�Xpe6eyc>^`X;t�fgh�k`a�h3h�c;UIc;uyudi;edvçXZ_Kc>e²iQbyXZeWu6fÍu byX

kZaëiQeWi;h�byc>c��zLeO �)� � � � � QXL7NlL��zLe�7�HiQhKÖ�zLeO �)�l�'� N����ºO,Q��XN�� XQ[j_�eyXZx�Ygc>^ u$XZYgt�fgh�k�Î Ô c�^.aKu$b]c>hëu$a�eyc�bdVKi;b
bdV3coedc¤Ö�aKUIc;Öåu�c>b¾X;[EXZ_Kc>e²iQbyXZeWu�zskpc>h�c>e²iQbdc¤Ö x�v�bdV�c�iQYgkZXZeyfmbyV�^çzjiQYmYgX;ã�u aKu�bdX�óKhKÖ h3c;iQe�Ø)Xp_�bdfg^riQY
^)uyiQbyfÚuÙóÇUIfmh�k ` u$XpYma�byfmXZhëuìbyX¾^`Xéu$bj_�edXpx�Ymc>^Þu
fmhrbyV�cHÖ�XZ^ri;fmh1Î
{ hofg^`_�eyXZ_Kc>e�u$clYmc;UIbyfmXphâX;[jXZ_Kc>eWi;bdXpeWu"^ri>v¾eyc;u$a3Ymb�fmhokpc>h�c>e²iQbyfmh�k.h�XZh�Ø)Xp_�bdfg^riQY!u$XpYma�byfmXZhëuIÎ ��Xpe

c>Õ3iQ^`_3Ymc�z#u�a�_�_KX�u�cîbyVKiQb`ãjcobyedvåbdXåu�XZYgt�cobdV3cobde²iQhKu�_KXZedb²iQbyfmXZh _�eyXZx�Ygc>^ u$V�X;ã]h(fmhu�Bfmkpa�edc � ^7i `
ã]fmbyV�XZa3b"bdV�c�aëu$c�XQ[jbyV�c�i;fmed_3YÚiQh3c�Î Ü V�c.UIXéu$b"X;[�byV�c�x�aKu�bdeWi;hKu$_KXpedbWi;bdfgXZh�X;[�byV�c�b�ã�X.bde²i¤t�clYmc>e²uìbyX

|Z|



bdV3c"bdX;ã]ho^ÞiQedð�c¤Ö6x�v�� � �6fÚu ( z�ã]V�c>eyc;iZu�byV�cEUIXéu$b]XQ[!bdV3c Xp_�bdfg^riQYK_�YÍiQh`[�XZe]byV�fÚu#_�edXpx�Ymcl^ÛfÍuD��Î × h
bdV3fÚu�c>Õ3iQ^`_3Ymc�zZbyV�c"e²iQbdfgX�XQ[!bdV�cHUIXéu$bjXQ[!bdV�cHu$XpYma�byfmXphâxëiZu$c¤ÖÞXphrbdV�cEedc¤Ö�aKUIc;Ö»u$c>bjXQ[!XZ_Kc>eWi;bdXpeWu�iQhKÖ
bdV3c6U�X�u$b]X;[#bdV3c Xp_�bdfg^riQYOu�XZYma3bdfmXphofÍu (G� ��� � Î Ü V3fÚu]eWiQbyfmX�fÍu]U>iQYgYmc;Ö¾byV�cî� � ��N������ � LeOa��L�XQ[#_�eyXZx�Ygc>^
u$XpYmt�fmh�k�ã]fgbdVrbdV3c eyc;Ö�aKU�c;Öru$c>b]X;[#XZ_Kc>e²iQbdXpeWu�Î
Ü XæiZÖ�Ö�edc;uyu�byV�c�_�edXpx�Ymc>^ñXQ[�_�eyc;u$cledt�fmh�k"h3c;iQe�Ø)Xp_�bdfg^riQYKu�XZYga�bdfgXZhKu�z�ã�c]aëu$c�iÝYgc;iQeyh�fmh3k6i;YmkpXZedfgbdV�^

bdVëiQbÿ^ |�` bdc¤u$bWu�ã]V�c>bdV3c>esbyV�c6eyc;Ö�aKU�c;Öou�c>b"XQ[jXp_ÇcleWiQbyXZe²uÝ_3edc;u�c>edt�c;u]bdV3c�UIXp^`_�Ymclbdc>h�c¤udu�XQ[j_�eyXZx�Ygc>^
u$XpYmt�fmh�k»iQhëÖ ^ �J` c;u�bdfg^riQbyc;u
byV�c6^ri;Õ�fg^riQYOUIXéu$b�fmhKU�edc;ipu$c�Î Ü V�c�i;YmkpXZedfgbdV�^Ëkpc>h�c>e²iQbdc¤usu�XZYma3bdfmXphKusbyX
c>Õ3iQ^`_3YmcE_�edXpx�Ymcl^ruìxëiZu$c¤Ö XphçbdV�c�eyc;Ö�aKUIc¤Öçu$c>b"X;[]Xp_ÇcleWiQbyXZe²u i;hKÖ�UIXZ^`_ëiQedc¤usbdV�cl^ ã]fgbdVçXp_�bdfg^riQY
u$XpYma�byfmXphKuIÎ × [ u$XZ^»c�_�edXpx�Ymc>^ U>iQh3h�XZbExKc`u�XZYgt�c;Öoã]fmbyVîbyV�c�edc;Ö�aKUIc;Öçu�c>bEXQ[]Xp_Kc>eWi;bdXZe²u Xpe byV�c»UIX�u�b
fmhëUIedc;ipu$c�fÍuÝYÍiQeykZc>eEbdVëiQhåirUIc>eybWi;fmh�UIXphKu$b²iQh�b¡ �zObdV�c»iQYgkZXZeyfmbyV�^ UIXZhëUIYmaKÖ�c;u"bdVKi;b byV�c.edc;Ö�aëUIc;Öçu$clb
XQ[�Xp_Kc>eWi;bdXZe²uìfÍu
h�Xpb�u$a�áÞUIfgc>h�bji;hKÖ`iZÖ3Ö�u�^`XZeycsXp_Kc>eWi;bdXZe²u [�eyXZ^+bdV�c�fmh�fgbdfÚi;YOÖ�XZ^ri;fmh»Ö�c;uyUIedfg_�bdfgXZh`byX
bdV3fÚu]u$clb>Î × h�[�XZey^riQYgYmv�z�byV�fÚu]i;YmkZXpedfgbdV�^ËUliQhoxKcHÖ�c;uyUIedfgxKc;ÖriZu
[�XZYgYmX;ã�uIÿ

| Î ] c>h�cleWiQbycHiQhrfmh�fgbdfÍiQY�eyc;Ö�aKU�c;Öru$c>b]X;[·Xp_ÇcleWiQbyXZe²uIÎ
� Î { u�ð¾byV�cEaKu$cleì[�Xpe]bdV�cE^ri;Õ�fg^riQYKi;YmYgXQãjc;ÖrUIX�u�b]fmhKU�edc;ipu$c�z' �Î
� Î�ä]c>_Kc;iQbº�²u$c>t�cleWiQY �6bdfg^`c;uIÿ
^7i `�] clh�c>eWi;bdcHiQhrc>Õ3iQ^»_�Ymc�_�edXpx�Ymcl^çÎ
^�x ` �BfmhëÖâi;hoXp_�bdfg^riQY�u$XZYga�bdfgXZh1z�aëu$fmh3k.iQYmY1Xp_Kc>eWi;bdXZe²usfmhrbyV�cE_�edXpx�Ymc>^�Ö�Xp^riQfgh1Î
^7U `jÜ eyv`bdX�óKhKÖri.u$XpYma�byfmXZhrã]fgbdVrXZ_Kc>e²iQbdXpeWuì[�eyXZ^ÌbyV�cEedc;Ö�aKUIc;Öru$clb>z

u�aKUWV6bdVëiQb�bdV�c UIX�u�b·XQ[KbyV�fÚu�u$XpYma�byfmXph6fÚu�iQb!^`X�u�b¢ �£)¤ � ��N7^�~ � N����ºO,Q �¦¥�� Q � N�� � � ` Î
^7Ö `j× [#u�aKUMVßi.u$XpYma�byfmXZhrfÍu�h�XZb][�XZa�hëÖ�z

bdV�clhoipÖ�Öoi�h�c>ã XZ_Kc>e²iQbyXZe�bdX.bdV�cEedc¤Ö�aKUIc;Öru�c>b]XQ[!XZ_Kc>e²iQbdXpeWu�Î
Ü XHUIXp^`_�Ygc>bdcjbdV�fÍu·iQYgkZXZeyfmbyV�^çzZãjc]^¾aKu�b·_�eyXQt�fÚÖ�c�_�eyX�UIc;Ö�a�eyc;uB[�XZe#kZclh�c>eWi;bdfgh�kHiQh.fmh�fgbdfÚi;Y�edc¤Ö�aKUIc;Ö

u$clb]XQ[#Xp_ÇcleWiQbyXZe²u"iQhKÖ`[�XZe�u$c>Ygc;UIbyfmh�k.i�h�c>ã XZ_Kc>e²iQbdXpe"ã]V�c>hrbyV�c�UIa3ededclh�bjedc;Ö�aëUIc;Öru$c>b�XQ[�XZ_Kc>eWi;bdXpeWu
fÚuEh�XZbæu$a�áÞUIfgc>h�b�[�XZe6_3edXZx3Ymc>^ u�XZYmt�fmh3k�Î Ô crÖ�fÚudU�aKudu�c;Öîu�XZ^`c.^`c>byV�X�Ö�us[�XZeæiZU>U�XZ^`_�YgfÚu�V�fmh�k»bdV�c;u�c
bWipu$ð3uìfgh E ��fmh�ðri;hKÖ½¬ji;h�k�z | ","a�éi U Î
Ü V�c6fgh�_�a�b]byX§~ � L � O,N �.����� L�� �#� L � ^.aKu$bjfmhKUIYgaKÖ�c"byV�cHu$c>b�XQ[�XZ_Kc>eWi;bdXpeWu]fmhçi6_3edXZx3Ymc>^ËÖ�XZ^ri;fmh1Î

Ô c�^ri>v�iQYÚu�Xs_3edX;t�fÍÖ�c#bdV�cjfmh�[�Xped^ri;bdfgXZhHiQxKXZa3b·_KX�udu�fmx�Ygc�fgh�fmbyfÚiQYéiQhKÖ6kpX�i;Y�u�bWiQbyc;uBX;[K_�edXpx�Ymcl^ruIz>ã]V�fÍUMV
ã]fmYgY�^ÞiQð�c�byV�c�iQYgkZXpedfmbyV�^ò^»XZedcjc'&Oc;UIbyfmt�c�Î Ü V3c"i;YmkZXpedfgbdV�^ñaKu$c;u·byV�c]edc;u�bdeyfÚUIbyfmXZhëu§Xph¾byV�c]fmh�fgbdfÍiQY3iQhKÖ
kZXéiQY#u�bWi;bdc;u"fmhßkZc>h3c>eWi;bdfmh3k`c>Õ3iQ^`_�Ygc"_�eyXZx�Ygc>^ruIÎ���XZe�fmhKu�bWiQhëUIc�z¨~ � L � O,N �.���©� L�� �#� L � u�fm^`_3Ymfêóëc;u
byV�c
Ö�c;uyUIedfg_�bdfgXZhßXQ[jbdV�c Ü V�edclcIØ�ä]X�UWð�c>b�Ö�XZ^ÞiQfmhßXZh�Ygvrfê[#ãjc�u$_Kc;U�fê[�vrbdVKi;b"bdV3c6_KX�u�fmbdfgXZhKu�XQ[jedX�UWð�c>bWu�iQeyc
h�c>t�cle�i¾_KiQeyb"XQ[jbyV�c6kpX�iQY7Îº^ × [#ãjc�Ö�X`h3XZbEu�_Çc¤UIfê[�vredc¤u$bdeyfÚUIbyfmXphKu�XZhçkpX�iQYÍuIz1bdV3c�iQYgkZXpedfmbyV�^ iZuyu$a�^`c¤u
x�v�Ö�cI[7i;a�Ymb#byVKiQbjiQYgYKu$b²iQbyc;u#U>iQh.xKcskpX�iQYÍuIÎ `HÜ V�fÚu#iZÖ3Ö�fmbyfmXZhëiQYKfmh�[�Xped^ri;bdfgXZh�i;xKXZa�bj_ÇXéudu�fmx�Ygcs_�eyXZx�Ygc>^ru
fÚu]UliQYmYgc;Ö`i;h �'� N�� � ��O,QBfgh�_�a�b]byX¾byV�cHiQYmkpXZeyfmbdV3^çÎ
Ô crh�clÕ�bæu$V�X;ãÌbyV�cra�_�_Kc>e�xKXZa�hëÖ XZh�bdV�cr_�eyXZxKi;x�fmYgfmb�v�bdVKi;b�bdV�craKu�câX;[EbdV3c`edc;Ö�aKUIc;Öåu$clb�XQ[

XZ_Kc>e²iQbyXZeWu`eyc;u$a�YgbWu�fmh(byV�coYgX�udu.XQ[æUIXZ^»_�Ymc>byc>h�c;uyu Xpe`fmhåóKhKÖ�fgh�k�bdX�X�UIXéu$byYmv�u$XpYma�byfmXZhëuIÎòT�a�_3_ÇXéu$c
bdVëiQbEã�c�aKu�c¾byV�c�_�eyXZx�Ygc>^¾ØÙu$XZYgt�fgh�k»iQYmkpXZeyfmbdV3^àã]fmbdVçbyV�c.edc;Ö�aëUIc;Öçu$clb"XQ[ XZ_Kc>eWi;bdXpeWu kpc>h�c>e²iQbyc;Ö x�v
~ � L � O,N �.�)��� L�� �#� L � Î [ c>b�ªrÖ�clh�XZbyc`bdV�c»_�edXpxKiQx�fgYmfgb$v�bdVëiQb>z·kpfmt�c>h ioeWi;hKÖ�Xp^`Ymv�u�c>Ymc;U�bdc;Ö�u$XpYmtpiQx�Ygc
_�eyXZx�Ygc>^çz>bdV3c]iQYgkZXpedfmbyV�^&[7iQfgYÚu1bdX]óKhKÖ�i"u�XZYma3bdfmXph6byV�c]UIXéu$b�XQ[Oã]V�fÍUMVEfÚu�iQb!^`X�u�b¢ ïbyfm^`c;uKYÚi;edkZcleBbyVKiQh
bdV3c6U�X�u$b]X;[#i;hrXZ_�byfm^ri;Y1u$XpYma�byfmXph1Î × hâXpbdV�cle]ã�XZe²Ö�uIz'ªEfÚu�byV�c"_�eyXZxKi;x�fmYgfmb�v¾byVKiQb]byV�cE_�edXpx�Ymcl^¾Ø�u�XZYgt�c>e
Ö�X�c;u"h�Xpb"óKhKÖ�iâu�XZYga�bdfgXZhçXZe"óKhëÖ�uEiâu�XZYga�bdfgXZh�bdVKi;b"fÚu"bdX�XßUIXéu$byYmv�Î [ c>b¬«åÖ�c>h�Xpbdc�bdV3c�h�a�^.xKc>e�XQ[
XZ_Kc>e²iQbyXZeWu�fgh`bdV3cs_�eyXZx�Ygc>^+Ö�Xp^riQfgh`i;hKÖ�ËÖ�c>h�Xpbdc�bdV�c�h�a�^.xKc>e·X;[�c>Õ�i;^`_�Ygc�_�eyXZx�Ygc>^ru#UIXZhëu$fÚÖ�c>edc;Ö
x�v¾byV�cl~ � L � O,N �.���©� L�� �#� L � i;YmkZXpedfgbdV�^çÎ × [}¯®�«*°>z�bdV�clh`bdV�cF��[7iQfmYga�edc�� _�eyXZxKi;x�fmYgfmb�v�ª6fÍu
xKXZa3hKÖ�c;Ö
x�v`bdV�c"[�XpYmYmX;ã]fgh�k�fmh�c�¿¿aKi;Ymfgb$vOÿ
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bdV3c��¥O.� � QXLB� � � � QXL��a�XN¦�ïXQ[æbdV�cçYgc;iQeyh�fmh3kïi;YmkpXZedfgbdV�^�Î Ü V�c�fmh3c�¿¿aëiQYmfgb�vïu�V�X;ã�u`bdVKi;bâbyV�cç[7iQfmYga�edc
_�eyXZxKi;x�fmYgfmb�v`UliQhoxKcE^ripÖ�cEiQeyx�fmbyeWi;edfmYgvru$^ÞiQYmYKx�v`fmhëUIedc;ipu$fgh�k�bdV�cEh�a�^.xÇcle
X;[#bde²iQfgh�fmh�k�clÕ�i;^`_�Ymc¤uIÎ

»�d�» ³��ºvnÓnib´�Ó0mnhjieg|o±g�~bx/vn��xzv���v�o�h/mnhjiegpo�ÒVÓ�twmDo��pi7o�� mD{9��gDxjilhjtN� �
Ô c�VKi>t�cjÖ�c;uyUIedfgxÇc¤ÖÝbyV�c;~ � L � O,N �.����� L�� �#� L � iQYmkpXZeyfmbdV3^çz>ã]V�fÚUWVEedc>^»XQt�c¤uÇXZ_Kc>e²iQbyXZeWu1[�edXZ^ñi�Ö�XZ^ÞiQfmh
Ö�c;uyUIedfg_�bdfgXZhrfmhßXZe²Ö�c>e�bdX`eyc;Ö�aKUIcEbyV�c6x�e²iQhKUWV�fgh�k [7ipUIbdXpesX;[ u$c;i;eWUWVâã]V3fmYmcH_�edc¤u$c>eyt�fgh�k.UIXZ^»_�Ymc>byc>h�c;uyu
iQhëÖ h�c¤iQe$Ø7XZ_3bdfm^ÞiQYmfgb�v�XQ[H_�eyXZx�Ygc>^ u�XZYmt�fmh3k�Î Ô c�uyi¤v�bdVKi;bredc>^`X;t�fmh�kçXp_Kc>eWi;bdXZe²uâfÍu¾bdV�cN�� � LßXQ[
bdV3cseyc>_�edc¤u$c>h�bWi;bdfmXph`UWVKi;h�kZc�_Kc>e$[�Xped^`c;Ö�x�vf~ � L � O,N �.�)��� L�� �#� L � iQhëÖ¾bdVKi;b�eyc;Ö�aKUIfgh�kEbdV�c�x�e²iQhKUWV�fmh3k
[7iZU�bdXZe!ã]V�fmYgc�_�eyc;u$c>eyt�fgh�k�UIXZ^`_3Ymc>byc>h�c;uyu�iQhëÖ6h�c;iQe�Ø)Xp_�bdfg^riQYgfmb�v"fÍu§byV�c �*�����2� ��L·XQ[ObyV�c]edc>_3edc;u�c>h�b²iQbyfmXZh
UWVKiQh�kpc�Î
Ô V�c>hHfm^`_�Ygc>^`c�h�byfmh�kjiseyc>_�eyc;u$c>h�bWi;bdfgXZh�ØÙUMVëiQh�kpfmh�k�iQYgkZXZeyfmbyV�^çz;ã�c�^.aKu�b1Ö�c;U�fÚÖ�cjXZh6byV�c N�� � LWO.��ï

�*��� �2� ��L#XQ[�bdV�cjedc>_�eyc;u$clh�b²iQbdfgXZh.UWVKiQh3kZc]_Kc>e$[�Xped^`c¤Ö x�v6bdV3c]iQYgkZXpedfmbyV�^çÎ�ä]c;u$byedfÚU�bdfmh3k"edc>_3edc;u�c>h�b²iQbyfmXZh
UWVKiQh�kpcçbdX�i�u�_Çc¤UIfêóOUob�v�_KcoYmfg^`fmb²u6bdV�c�u�_KiZU�cçXQ[.i;Ymbyc>edhKi;bdfgt�câeyc>_�eyc;u$c>h�bWi;bdfgXZhKu¾clÕ�_�YgXZeyc;Öïx�våbyV�c
iQYgkZXpedfmbyV�^çz>ã]V�cledc;ipu1u$_Kc;UIf«[�v�fgh�k�byV�c#_�a�ed_KXéu$c]u�V�X;ã�u�c>Õ3iZUIbyYmv�fmhEã]V�fÚUWV"ã i¤v�bdV�c#i;YmkpXZedfgbdV�^ fm^`_�eyX;t�c;u
bdV3cçedc>_�eyc;u$clh�b²iQbdfgXZh1Î Ô cç^.aKu$b»iQYÍu$X�Ö�c>byc>ed^»fmh�crã]V�fÍUMV(XpbdV�c>eÞiQYmkpXZeyfmbdV3^ru¾bdV3cçedc>_�eyc;u$clh�b²iQbdfgXZh�Ø
UWVKiQh�kpc>e.U>i;YmYÚuHiZu.u$a�x3edXZa3bdfmh3c;u�iQhKÖåfÚÖ�clh�byfê[�vçbdV3c¾[�c;iQbya�edc¤u6XQ[Ýi _�eyXZx�Ygc>^ Ö�XZ^ri;fmh�byVKiQb�^.aKu�b6xKc
fmhëUIYmaKÖ�c;Ö¾fmh�bdX�byV�cEedc>_3edc;u�c>h�b²iQbyfmXZh�Ø�UWVKiQh3kZc>e¥´�u�fmh3_�a�b>Î
Ü V�c;u�cçbdXZ_�Ø)Ygc>t�c>Y�Ö�c;UIfÍu$fmXphKu [�Xped^ i3� � Le�)� µ��7O,N�� � � XQ[æi�edcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZfgh�k�iQYmkpXZeyfmbdV3^çÎ

T�_Kc;UIf«óOU>i;bdfmXphKu"i;YmYmX;ã aKu"bdX ^ |�` [�XZed^ÞiQYmYgvrÖ�c;uyUIedfgxKc�bdV�c.Ö�c¤u$fmeyc;Öo_�eyXZ_Kc>edbyfmc;u�XQ[�i.edc>_�eyc;u$clh�b²iQbdfgXZh�Ø
UWVKiQh�kpfmh�k�i;YmkpXZedfgbdV�^ xKcI[�XZeycrfm^`_�Ygc>^.cIh�bdfgh�k`bdV3criQYgkZXZeyfmbyV�^ i;hKÖ ^ �.` u$c>_Ki;eWi;bdcrbdV�c¤u$c`_�eyXZ_Kc>eybdfmc¤u
[�edXp^Ìu�_Kc;UIfêóÇUs^`c>byV�X�Ö�u·aKu$c¤ÖÞfgh`bdV3c"fm^`_3Ymc>^.cIh�bWi;bdfgXZh1Î × hoTéc;UIbdfgXZhP�3z�ãjc"ã]fmYgYÇfgYmYgaKu$byeWiQbycsbyV�c"aKu�cEXQ[
u$_Kc;U�fêóOU>i;bdfgXZhKu�fghâbyV�cHÖ�c;u�fmkZhrX;[#edc>_3edc;u�c>h�b²iQbyfmXZh�Ø�UWVKiQh3kZc>e²uIÎ
Ô V�c>h�Ö�clt�c>YmXp_�fmh�k»i`u�_Çc¤UIfêóOUliQbdfgXZhßXQ[ i`edc>_�eyc;u$clh�b²iQbdfgXZh�ØÙUWVKiQh�kpfmh�k»iQYgkZXpedfmbyV�^çzKã�c�^.aKu$b]^ÞiQð�c

u$a3edc6byVKiQb�bdV�c.u�_Çc¤UIfêóOUliQbdfgXZh�Ö�c;udU�edfmxKc;u�i¾aKu�cI[�a�Y�edc>_3edc;u�c>h�b²iQbyfmXZh�UMVëiQh�kpc�iQhëÖ byVKiQb�ã�c.U>i;hofg^`_�Ymc�Ø
^`c>h�bji�u$fg^`_�Ymc�iQhëÖÞc�árUIfgc>h�b�i;YmkpXZedfgbdV�^�bdVKi;b�udiQbyfÚu)óKc;u]bdV�cEu�_Kc;UIfêóÇU>iQbyfmXZh�Î Ô cHUIXp^`_KX�u$cÝu$_Kc;UIf«óOU>i¤Ø
bdfgXZhKu
[�eyXZ^ËbdV3cÝ[�XpYmYgXQã]fgh�k6óKt�c"_ëiQedb²uIÿ

¶sÃ��#Â�Å��.Æ;Â��BÆ;Â�É>Â ü Ñ;Ò�Ñ;þ�Å ü Ó���Ò ü#� Â'�rÔ V�c>h Ö�c;u$fgkZh�fgh�kriredc>_�eyc;u$clh�b²iQbdfgXZh�ØÙUWVKiQh�kpc>e>zOã�c�óKeWu�b
u$clYmc;UIb�i b�v�_Kc]X;[�edc>_�eyc;u$clh�b²iQbdfgXZh»UMVëiQh�kpc�z�u$aKUWV`ipu
eyc>^`X;t�fgh�k�XZ_Kc>eWi;bdXpeWu	^7iZu#fmh·~ � L � O,N �.���©� L�� �#� L � `
iQhëÖâedcl_�YÚipUIfmh�k._�eyc;Ö�fÚUliQbdc¤u�ã]fmbdVr^`XpedcHu$_Kc;U�fêóOU"XZh3c;u�^7iZusfghrbdV�c Ü X;ã�cle$Ø7XQ[ÚØ �"iQh�XpfBclÕ�i;^`_�Ymc�fmhçT�c;UMØ
bdfgXZh � Î �J` Î Ô cEkZfmt�cÝu$XZ^»c"c>Õ3iQ^`_�Ygc;u
X;[·b�v�_Kc;u�XQ[#eyc>_�eyc;u$c>h�bWi;bdfgXZhrUWVKiQh3kZc;u]fmh��BfgkZa�eyc���Î

¸EýBÆ��#ÅKÉ>Â`Å���Æ;Â��BÆ;Â�É>Â ü Ñ;Ò�Ñ;þ�Å ü Ó��BÒ ü�� Â'�]{ eyc>_�eyc;u$c>h�bWi;bdfgXZh�ØÙUMVëiQh�kpfmh�kHiQYgkZXpedfmbyV�^�u$V�Xpa�YÚÖ óëhKÖ
i�edc>_3edc;u�c>h�b²iQbyfmXZh(byVKiQbrfg^`_�edX;t�c;u6byV�c¡L�¹u�)� L��2��� X;[6_3edXZx3Ymc>^ u$XZYgt�fgh�k�z�ã]V�fmYgcç_�edc¤u$c>eyt�fgh�k_�zLeO �)�
� � � � QXL7NlL��zLe�7�çi;hKÖ_�zLeO ��� �'� N����ºO,Q��XN���^$T�c¤UIbdfgXZh � Î |a` Î Ô cF¿¿aëiQh�bdfmb²iQbyfmt�c>YgvçÖ�cIóëh�c`bdV3c;u$c¾[7ipUIbdXpeWuHiZu
[�XZYgYmX;ã�uIÿ

��� ¹u�)� L������Gº Ô cjaKu$c u$XZ^»c�c;ipu$fmYgv¿ØÙUIXp^`_�a�b²iQx�Ygc·XZx�¤dc;U�bdfmt�c·[�a�hëUIbdfgXZh6byX"c;u�bdfm^ÞiQbdc!bdV�cjcIárU�fmc>hKU�v
X;[#_�edXpx�Ymcl^Ëu$XpYmt�fmh�k.ã]fmbyVoi�h�c>ã edc>_�eyc;u$clh�b²iQbdfgXZh1Î���XZe�c>Õ3iQ^`_�Ygc�z�fmhßbdV�cl~ � L � O,N �.�)��� L�� �#� L �
i;YmkZXpedfgbdV�^çz�ãjc aëu$cEbdV�c�h�a�^.xKc>e�X;[·Xp_Kc>eWi;bdXZe²uìfghrbdV�c"eyc;Ö�aKU�c;Öru$c>b iZu�iQhrXZx�¤dc;U�bdfmt�c][�a�hKU�bdfmXph
[�Xpe6c;u�bdfm^ÞiQbdfgh�k`byV�c¾_3edXZx3Ymc>^¾ØÙu$XpYmt�fmh�k»cIárU�fmc>hKU�v�ÿ"byV�c [�clã�c>eEXZ_Kc>e²iQbyXZeWu�z·bdV�c»^`XZeyc�cIárU�fmc>h�b
_�eyXZx�Ygc>^Ëu�XZYmt�fmh3k�Î
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Â�Æ;Ò�Ñ;ÅKÆ;ÉZÊ�� c>Ymclbdfmh3k6a�h�h3c;UIc;uyudiQeyv¾Xp_Kc>eWi;bdXZe²u [�eyXZ^ËiHÖ�XZ^ÞiQfmhÞÖ�c;udU�edfm_3bdfmXphb^)u�c>c"byV�c
Ü V�eyc>cIØÙäìX�UWð�c>b�clÕ�i;^`_�Ymc�fmhçT�c¤UIbdfgXZh � Î |a` Î
»rÂ ü Â�Æ;Ò�Ñ;þ ü#� 
åÅKÆ;Â É¥�
Â�Ó�þ\¼·Ó��ÆQÂ�È�þ�Ó�Ò�Ñ¤Â�ÉZÊ ä]c>_�YÚipUIfmh3kçiç_�edc;Ö�fÚU>i;bdc`fghåiîÖ�XZ^ri;fmhåÖ�c¤udUIeyfm_�byfmXZh
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�Bfmkpa�edc���ÿ¨¾ ½;�W�s�;�����K�Mºë�Ú�>�Z���1�WºK�����;���$�����>�7�M������� �7�Z�W�;�I���1ºg�I�O���s�;���W¥>���;�·���;�
�)¼��������;���"�Mº3�;�����;�����å������¥>���;�p¶

{ Ygbdc>eyhKiQbyfmt�c>Ygv�z·ã�cç^Þi¤våc;u�bdfg^riQbycâbyV�cçcIáÞUIfmclhKUIv�X;[�_�eyXZx�Ygc>^ u$XZYgt�fgh�k�x�vï^`c¤iZu$a3edfmh3kîbyV�c
eya�h�h�fgh�kEbdfm^»c]XQ[1byV�c�_�edXpx�Ymc>^.Ø�u�XZYmt�cleBXphru$c>t�cleWiQY3c>Õ�i;^`_�Ygc�_�eyXZx�Ygc>^ruIÎ Ü V�fÍu
^`clbdV�X�Ö6fÍu�^»XZedc
ipU>UIa�e²iQbdcéz�x�a�b]fmb]fÍu�^¾aëUMV.Ymc;uyu�cIáÞUIfmc>h�b>Î

��¿ LeO ��� ¤ � � � QXL7NlL��zL��7��º Ô c�^`c;ipu$a�eyc�bdV�c.U�XZ^`_�Ygc>bdclh�c;udu�YgX�uyuÝx�vrbdV�c._Kc>eWU�c>h�b²iQkpc6XQ[ìu$XpYmtpiQx�Ygc
_�eyXZx�Ygc>^ru¾byVKiQbçxKc;U�XZ^`cça�hëu$XZYgtpiQx�Ygcåi¤[�byc>eçUWVKiQh3kZfmh3kïbdV3c�edc>_3edc;u�c>h�b²iQbyfmXZh�Î × hÀ~ � L � O,N �.���
� L�� �#� L � zQbyV�c�_Kc>e²UIc>h�bWi;kZc�X;[K_�eyXZx�Ygc>^ru�bdVëiQb�^ri>v"xKc;UIXZ^»c
a3hKu$XpYmtpiQx�Ygc�fÍu§xKXZa3hKÖ�c;Ö6x�v¬«+° � çz
ã]V�cledc^« fÚu"byV�c¾h�a�^.xKc>e"XQ[ XZ_Kc>e²iQbdXpeWu6fghîbyV�crÖ�Xp^riQfgh�iQhKÖ§ fÚu byV�c.h�a�^.xKc>e�XQ[�c>Õ3iQ^`_3Ymc
_�eyXZx�Ygc>^rujUIXZhKu�fÚÖ�cledc;Ö`x�v¾byV�cHiQYmkpXZeyfmbdV3^ ^7u$c>cHT�c;UIbyfmXZh � Î �J` Î

��¿ LeO ��� ~ � N����ºO,Q �XN¦�#º Ô c#^`c;ipu$a�eyc·bdV3c
Xp_�bdfg^riQYgfmb�v]YmXéudu1x�v�bdV�c#fmhëUIedc;ipu$c#fmhEbyV�cjUIX�u�bBX;[Ku�XZYma3bdfmXphKu
i>[�bdc>e UMVKi;h�kZfgh�k�bdV3c eyc>_�eyc;u$c>h�bWi;bdfgXZh1Î × hÁ~ � L � O,N �.���©� L�� �#� L � z�bdV�fÍu�UIXéu$b]fmhëUIedc;ipu$c"fÍu
xKXZa3hKÖ�c;Ö
x�v`bdV3c aëu$c>e�Ø�u�_Çc¤UIfêóKc¤ÖÞ^ÞiQÕ�fm^ri;YKUIX�u�b]fmhKU�edc;ipu$c�z' �Î

Â�� � � �º�ºO � �pÃ�L9Ä8Å\L � � L�Å N\�/L �*������� ��L � �rO � L ��� Le��L���N�O,N�� � �b���2O.�5��LÊOa�r�ºOa�V���º�pÃ¥������OÅ� � Le�¥� µ��
�.�ÇÆ Le�'N�� � LÈ� � ����N�� � �GÄ�ÅÉ�2�XQXL ��� L���L ��� ���5�Å�/LeO ��� � � � � QSL7N L��zL��7��O.��ïÊ�zLeO �)�l�'� N����ºO,Q��XN¦��ÄÊÅL�2�����F����N\�/Lw�'L�� �
N � O,Q���ï�LeO � �PN\�/LFO �.���e� O.���/R Â �2���8� �.� �ºO,Q<� � Le�)� µ��7O,N�� � � � �îNÇ�/L �*�����2� ��L��)� � Å���L��VO.�'N Qr�����ËÅÉ�2�����
ÅnO#�;Å�L���� ���e�#� L�NÇ�/L � L ��� L���L���N�O,N�� � �>O.��ïPL���O � QSL�� � � N � L � O,Q � O,NlL�N\�/L � Le� � Q N�� � � O � L ��� L���L���N�O,N�� � �
���2O.����L)R

¶���Â ýBÉ>Â Å�� Å�Ñ���Â�Æ�Ò�� � ÅKÆ;þ´Ñ��0
åÉ�� Ô c�u�_Çc¤UIfê[�v�V�c>edcçbyV�c�_�edXpx�Ymc>^.Ø�u�XZYmt�fmh3k�i;hKÖ Ygc;iQeyh�fmh3k
iQYgkZXpedfmbyV�^ru�bdVKi;b¾byV�coeyc>_�eyc;u$c>h�bWi;bdfgXZh�ØÙUMVëiQh�kpc>e¾aëu$c;u`ipu`u$a3x�edXpa�bdfgh�c;u`i;hKÖïbdV�cß_�a�ey_ÇXéu$cçX;[6aëu$fmh3k
bdV3c;u$c iQYgkZXZeyfmbyV�^ruIÎ���XZerc>Õ3iQ^»_�Ymc�z�~ � L � O,N �.�)��� L�� �#� L � U>iQYgYÚu¾byV�c�¨/·�ÎnÏ0©�Ð�Ñ _�edXpx�Ymc>^.Ø�u�XZYmt�cle¾byX
u$XpYmt�c"byV�cEc>Õ3iQ^`_�Ygc"_�eyXZx�Ygc>^ru·aKu$c¤ÖâfmhrYgc;iQeyh�fmh�k3Î

6 Â$Ì1ýBþ�Æ;Â�È�þ ü ��ý§Ñ#�#Ô csYgfÚu$b#V�cledc�bdV�c�_KiQeybWu#XQ[1byV�cEÖ�Xp^riQfgh.Ö�c;uyUIedfg_�bdfgXZh.bdVKi;b
ãjcs^.aKu�b·fmhKU�YmaKÖ�c
fmh�bdXrbyV�c¾eyc>_�eyc;u$c>h�bWi;bdfgXZh�ØÙUMVëiQh�kpc>e)´¹uÝfgh�_�a�blÎP��XZeHc>Õ3iQ^`_�Ygc�zKbdV�c`eyc�¿�a�fmeyc;Öofmh�_3a�bEbdXobyV�c·~ � L � O,N �.���
� L�� �#� L � i;YmkZXpedfgbdV�^ÌfghKUIYgaKÖ�c;u�byV�cHÖ�c;udU�edfm_3bdfmXph`XQ[�XZ_Kc>eWi;bdXpeWu]fmhrbdV�cE_�eyXZx�Ygc>^ËÖ�Xp^riQfgh1Î
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Â � � L � � � L ��� Le��L���N�O,N�� � �b���2O.�5��L�º(ä]c>^`X;t�fmh�kHXZ_Kc>e²iQbdXpeWu�Î
ÍÎ�����2� ��L � � � L ��� L���L���N�O,N�� � ����2O.����L�º nofmh�fg^`fX³lfêh3k`bdV�c»h�a�^.xKc>eEXQ[�edc>^ÞiQfmh3fmh�k`Xp_Kc>eWi;bdXZe²uIz�ã]V3fmYmc
c>hKu�a�edfgh�k.bdVKi;bs_�eyXZx�Ygc>^ u$XpYmt�fmh�k�fÍusUIXp^`_�Ygc>bdc�iQhKÖobyV�cHUIX�u�b"fmhëUIedc;ipu$cEfÚu�ã]fgbdV�fghobyV�cEaKu$c>e�Ø�u�_Kc;UIfêóëc;Ö
xKXZa�hëÖR �Î
Â �/L � ��L � � � NÇ�/L � O,QÏ� �.� �XN\�2����º { _3edXZx3Ymc>^¾ØÙu$XpYmt�c>elzWaKu$c;Ö"fgh6UWV�c;UWð�fmh�kjUIXp^`_�Ymclbdc>h�c¤uduKiQhKÖEc;u$byfm^ri;bdfgh�k
bdV3c6U�X�u$b�fmhëUIedc;ipu$c"X;[#_�eyXZx�Ygc>^Ìu�XZYgt�fgh�k¾ã]fgbdVrbdV3c eyc;Ö�aKU�c;Ö`u$clb]XQ[#Xp_ÇcleWiQbyXZe²uIÎ
� L9Ð � � � LeïÅ��� �*� Nbº � c;udUIeyfm_�byfmXphâX;[#bdV3c Xp_Kc>eWi;bdXZe²u K ^riQÕ�fm^ÞiQYKUIXéu$b]fghKUIedc¤iZu$céÎ
~ � N�� � ��O,Q���� �*� NKºíäìc¤u$bdeyfÚUIbyfmXphKu
XphobdV3c _KXéudu$fgx�YmcHfmh�fgbdfÍiQY1i;hKÖ`kZXéiQY!u$bWi;bdc;u�Î

�Bfmkpa�edcºIéÿ �¤�p���$�ÒÑZ�y�W���¹�I�E�Wº����;�ÔÓ$Õ�Ö�×©Ø�Ù�Ú�×ÜÛEÝLÖ9Þ�Ú�ß�Ö�×������;�������$�l�)�W���¹�I�>±Ú�7�Z�W�;�I�¹�Q���W���I���������;�H¶

4Ê�1Ñ;þ�Å ü Ò��rþ ü ��ý§Ñ#� ��fmhKi;YmYmvéz�ã�c u$_Kc;UIf«[�vïbyV�c�iZÖ�Ö�fmbdfgXZhKi;YEfmh�[�Xped^ri;bdfmXph iQxKXZa3bobdV3cî_�eyXZx�Ygc>^
Ö�Xp^riQfgh�bdVKi;b�^ri>v6xKc�aKu$c¤Ö¾x�v�byV�c�edc>_�eyc;u$clh�b²iQbdfgXZh�ØÙUWVKiQh�kpc>e>Î × [1bdV3csaKu�c>e#fmh�_3a�bWu·bdV3fÚu
fgh�[�XZey^riQbyfmXph1z
bdV3cseyc>_�edc¤u$c>h�bWi;bdfmXph�ØÙUMVKi;h�kZcle
aëu$c;u·fmb#byX kpc>h�c>e²iQbyc"iExÇclbdbdcle·edc>_3edc;u�c>h�b²iQbyfmXZh K fgh¾byV�c�iQxKu�c>hKUIc�XQ[§u$aKUWV
fmh�[�XZed^ÞiQbdfgXZh1z�byV�cHiQYmkpXZeyfmbdV3^ÌaKu$c¤u]u$XZ^»c"Ö�c�[7iQa�Ygb]tZi;Yma�c¤uIÎ Ü V�cEXZ_3bdfmXphKiQY1fgh�_�a�b]^Þi¤v�fghKUIYgaKÖ�c�aKu$cI[�a3Y
ð�h�X;ã]Ymc;Ö�kpc.iQxKXZa3b6bdV3c¾_�eyXZ_Kc>eybdfmc¤uÝX;[]byV�c�_�edXpx�Ymcl^àÖ�Xp^riQfgh1z1u$aëUMV iZuEUIXph�byedXZY#eya�Ymc;u�iQhKÖ�iâYgfÚu$b�XQ[
_�eyfm^ri;edvEc'&Oc;UIb²u§X;[1XZ_Kc>e²iQbyXZeWu�z�i;hKÖ eyc;u$byedfÍUIbdfgXZhKu1XZh.bdV�c]b�v�_Kc;uBXQ[O_�eyXZx�Ygc>^ru1bdVKi;b#ã�c]ã]fmYgY�u�XZYgt�c�ã]fmbyV
i h3c>ãïeyc>_�edc¤u$c>h�bWi;bdfmXph1În��Xpe�c>Õ3iQ^`_3Ymc�z;ã�c�^ri>vHu$_Kc;UIf«[�v�edc;u�bdedfÍUIbdfgXZhKu·Xph¾byV�c"fmh3fmbdfÍiQYKi;hKÖ�kZX�i;Y�u$b²iQbdc¤u
XQ[O_�eyXZx�Ygc>^ru�iZu#iQh.XZ_3bdfmXphKiQY3fmh�_�a3b·bdXl~ � L � O,N �.�)��� L�� �#� L �7K f«[�ãjc�Ö�XEh�XZb!_�edX;t�fÚÖ�cjbdV�fÍu�fgh�[�XZey^riQbyfmXph1z
bdV3c6i;YmkpXZedfgbdV�^ iZudu�a�^`c;u�x�vrÖ�c�[7iQa�Ygb]bdVKi;b]_�edXpx�Ymc>^Þu
^ri>v.VKi>t�cEiQh�vrfmh�fgbdfÚi;YOiQhKÖrkZX�i;Y·u�bWi;bdc;u�Î
Ô c6u�a�^`^ri;edfS³>c]bdV�cHu�_Çc¤UIfêóOUliQbdfgXZhrXQ[�bdV�cl~ � L � O,N �.�)��� L�� �#� L � iQYmkpXZeyfmbdV3^ru�fmhF��fmkZa3edcºI�Î

à ÁyÂ>ÃÅÄ ÆÈÇ ø6ùËõÊÉ¾=çø6ù\C¥ÌÞöBC;öbÌ ;jø Æ ;jøæù!ø6ö`÷ Ã ÷DClõÞölájA|Ë Ã öbÌ.ø�;ìù

Ô c�VKi>t�cåÖ�c;uyUIedfgxKc;Ö&i ^»c>bdV�X�Ö([�XZe�u$_Kc;U�fê[�v�fmh�k�bdV�c�fg^`_KXZeybWiQh�br_�edXp_Kc>edbyfmc;uoX;[.edc>_�eyc;u$clh�b²iQbdfgXZh�Ø
UWVKiQh�kpfmh�k�iQYgkZXZeyfmbyV�^ruIz1ã]V�fÍUMVçclhKiQx�Ygc;u"aKu byXçi;xKu$byeWiZU�b6bdV3c;u$c.fm^`_KXpedbWi;h�bE_�eyXZ_Kc>eybdfmc¤u�[�eyXZ^àfg^`_�Ymc�Ø
^`c>h�bWi;bdfgXZhKi;Y�Ö�c>bWi;fmYÚu�Î Ô c�h�X;ã fgYmYmaëu$bde²iQbyc"bdV�cHi;_�_�YmfÍU>iQbyfmXph`XQ[!bdV�fÍu�^`c>byV�X�Ö¾bdX�byV�cHÖ�c;u�fmkZhrX;[·byV�edc>c
edcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZc>e²uIz+â��J��N�O.��N���O,N �.� z ÍW� ��� ��Â Å�LeO�ã;zKi;hKÖRä O � �.� L²Î

â��J��N�O.��N���O,N �.� fÍusi`u�fm^`_3Ymc�u$c;i;eWUWVçiQYgkZXpedfmbyV�^µ^$T�c¤UIbdfgXZhF��Î |a` zKã]V�fÍUMVrfm^»_�edX;t�c;u#bdV�cHc'&Oc;UIbdfgt�c>h�c;uyu
XQ[�byV�c ¦�§�¨/©�ª�«`iQxëu$bde²iZUIbyfmXph�Ø)kpc>h�c>e²iQbyXZe�x�v�eyc>_�YÚipUIfmh3k�u$Xp^`c�_�edc;Ö�fÚU>i;bdc;u#fmh.bdV�cEÖ�XZ^ri;fmhrÖ�c¤udUIeyfm_�byfmXZh
ã]fmbyVç^`XZeycHu$_Kc;UIf«óOU6_�edc¤Ö�fÚU>i;bdc;u�ÎÔâ��J��N�O.��N���O,N �.� fÚu"i;x�YmcHbdXr_Kc>e$[�Xped^ËbdV3c�edc>_�eyc;u$clh�b²iQbdfgXZh�UMVKi;h�kZc�fgh
bdV3c Ü X;ã�c>e�Ø)X;[ÚØl��iQh�Xpf·Ö�Xp^riQfgh1z�Ö�c;udUIeyfmxKc;Ö¾fghçT�c;UIbyfmXZh � Î � Î

ÍW� ��� ��Â Å\LeO�ã�iQhKÖiä O � �.� L!iQeyc"^`XZeyc�UIXZ^»_�Ymc>ÕæiQYgkZXZeyfmbyV�^ruIz�ã]V�fÍUMV.fm^»_�edX;t�c�_3edXZx3Ymc>^ eyc>_�edc¤u$c>h�Ø
bWi;bdfgXZhKu]x�vÞu$c>Ygc;UIbdfgh�k�_�eyfm^ri;edv.c'&Oc;UIbWu�X;[#XZ_Kc>e²iQbyXZeWu�Î Ô cEVKi>t�cEfm^`_3Ymc>^.c>h�bdclÖ byV�c;u$cæiQYgkZXZeyfmbyV�^ru
fgh
UIXpYmYÚi;xKXZeWi;bdfgXZhoã]fgbdV�¬�i;h�kÍE ��fmh�ðri;hKÖ½¬ji;h�k�z | "V" ��K �Bfgh�ðriQhëÖ½¬jiQh�k3z | "," � U Î Í|� ��� ��Â Å�LeO�ã�edc;Ö�aKUIc;u
bdV3c¾x�e²iQhKUWV�fgh�kâ[7ipUIbdXpe6XQ[�u�c;iQe²UMVÔ^$Téc;UIbdfgXZhB��Î �J` z·ã]V3c>edc;ipuxäBO � �ã� L�fm^`_�eyX;t�c;uìbyV�c`c'&Oc;U�bdfmt�clh�c;udu�XQ[
bdV3c�¦�§�¨z©�ª�«riQxKu�bde²iZUIbyfmXZh�Ø)kpc>h�c>e²iQbdXpe�^�T�c;UIbyfmXph½�3Î �.`�å Î

æ �1�;�LçxØ�×Eè�érÖ1�����;���������>�)�W�����I�>±Í�)�p�M�;���$�!ªê�;���I�;���;�Q�����NÞ¡êØ�×�ë èGìÖ)¬������;�I�3�����«�W�����]���B���;��¢E�M���I�¹�·ª©Þ¡êØ�×�ë í�ìÖ)¬����>�������îºg�I�
�p�M�������;�#�M�;�j�Z�W�7�M�;�;�)�W�����;�B�������Q�¹�Ç�����I�������K��� ¾ �;�����������M�¹�s�;�����]���>���$�!�>�j�¤�7�Z�W��ñ���À·�I���;���M���y¦§�¹�$�����d���W�;�]¦1�������p�$��ñ�¶
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î dec X�ow��h/mDoDh�iem<h�gDx�q§X�owÓ�x/vnm\�zi7o�� hjtwv o7YN�ïZºvnx¡g�~bmÊZ���h/x/m�Ó#hjieg|o {ev0kWv�{e�
Ô cEÖ�c;u�fmkZhßi6h�X;t�c>YKeyc>_�edc¤u$c>h�bWi;bdfmXph�ØÙUMVKi;h�kZcle�bdVëiQb]fm^»_�edX;t�c;uBbyV�c�¿¿aëiQYmfgb�v�XQ[�¦n§�¨/©�ª0«#´�u!iQxKu�bdeWipUIbdfgXZh
V�fgc>eWi;eWUWV�fmc;u�Î
Ü V�cF¦n§�¨/©�ª0« iQxKu�bdeWipUIbdfgXZh�Ø7kZclh�c>eWi;bdXpe¾fÍu�iot�c>edvç[7iZu�b>z#_ÇXpYmv�h�XZ^»fÚiQY«Ø)byfm^`c.i;YmkpXZedfgbdV�^ bdVëiQb.kZc>h�Ø

c>e²iQbdc¤u¾i;h(iQxëu$bde²iZUIbyfmXphïV�fgc>eWi;eWUWV�v�XQ[E_3edc;Ö�fÍU>iQbyc;u E T h�Xpx�YmX�UWðOz | ","a� U Î Ü V�crfm^»_ÇXpedb²iQhKUIcrX;[Ec>t�c>eyv
_�eyc;Ö�fÚUliQbdcEfghçi¾_�eyXZx�Ygc>^ËÖ�Xp^riQfghrfÚu]edc>_�eyc;u$clh�byc;Ö`x�vßi¾hKi;bda�e²iQY�h�a3^¾xKc>elÿ·bdV�cHYÚiQeykZc>e�bdV3c6h�a�^¾xKc>elz
bdV3cs^`Xpedc]fg^`_KXZedb²iQh�b·bdV3cs_�eyc;Ö�fÍU>iQbyc�Î��sfmc>e²iQe²UMV�fgc;uBkpc>h�c>e²iQbdc¤Ö x�v�¦�§�¨/©�ª�«¾i;edc�xKiZu�c;Ö¾Xph¾byV�cì[�XpYmYgXQã�Ø
fmh3kâb�ãjXoU�XZhKu�bdeWi;fmh�bWu�zBã]V�fÍUMVçaKu�aKiQYgYmvçYgc;iZÖçbdXßiâV3fmkZV�cIáÞUIfmclhKUIvrXQ[�i;xKu$byeWiZU�bdfmXphî_3edXZx3Ymc>^ u�XZYmt�fmh3k
E T h�Xpx�YmX�UWð�L7NWO,QXR«z | "V" | U ÿ

��XZe]clt�c>edv.XZ_Kc>e²iQbdXpe�~ � fmhßi _3edXZx3Ymc>^�Ö�XZ^ÞiQfmh�z
^ |a` fê[�LXð å iQhKÖLXð ° iQedcEc'&Oc;U�bWu�XQ[Ô~ � z

byV�c>hfâ�� �2�.� N�O.���'L�^�LXð å ` ��â�� ���.� N�O.���'L�^'LXð ° `7K^ �J` fê[�LXðàfÍu]iQhßc'&Oc;UIb]XQ[y~ � i;hKÖ ��� Le�sfÚu]i�_�edc¤UIXZhKÖ�fmbdfgXZhrXQ[y~ � z
byV�c>hfâ�� �2�.� N�O.���'L�^�LXð `�ð â�� �2�.� N�O.���'L�^ ��� Le� ` Î

��XZe�c>Õ�i;^`_�Ygc�z�UIXZhKu�fÚÖ�clesbyV�cEbdV�eyc>cIØÙÖ�fÚu�ð Ü X;ã�c>e�Ø)X;[ÚØl��iQh�Xpf·Ö�Xp^riQfghredc>_�eyc;u$clh�byc;Ö¾x�vâbyV�edclc _3edc;Ö¿Ø
fÚUliQbdc¤uIz|ä'ÖVÜVT�Û�å�é�é¡æVèzá5U/ç�ê�z�ä�Ö,Ü�Û�á Szì�WJÛMæVè/á�U/ç�ê�z�i;hKÖëä�Ö,Ü�é�å,Þ$U/á¡æ,è/á�U/ç2ê�z3iZu"u�V�X;ã]hçfmhb��fmkQØ
a�eyc � ^7U ` Î × hî�Bfmkpa�edc � ^)Ö ` z�ãjcEu$V�X;ã iQhri;xKu$byeWipUIbdfgXZhrV�fmcleWiQe²UMV�v�XQ[�_3edc;Ö�fÍU>iQbyc;u
fgh¾byV�fÚujÖ�XZ^ÞiQfmh»bdVKi;b
udi;bdfÍuÙóKc;u|¦�§�¨/©�ª�«�´¹u#UIXZhKu�bde²iQfmh�bWu�Î
× [EbdV�craKu�c>e»Ö�c;udU�edfmxKc;u.iç_�edXpx�Ymc>^ Ö�XZ^ri;fmhåx�vïi�u$^ÞiQYmYjh�a3^¾xKc>eHXQ[Ekpc>h�c>e²iQY�_�edc;Ö�fÚU>i;bdc;u�z
byV�c

¦�§�¨/©�ª�«ïiQYgkZXpedfmbyV�^ aëu$aKi;YmYmvå[7iQfgYÚu¾byX�kZc>h3c>eWi;bdc�iQh iQxëu$bde²iZUIbyfmXph(V�fmc>e²iQe²UMV�v�z]u�fmhKUIcßbdV�c�i;YmkpXZedfgbdV�^
U>i;h�h�XZbHÖ�fÍu$byedfmx3a�bdcæu$_Kc;UIfÍiQY#U>ipu$c;u"X;[]i`kpc>h�c>e²iQY·_�eyc;Ö�fÍU>iQbyc6xKc>b�ã�c>clh�u$c>t�c>e²iQY�Ymc>t�clYÚu�XQ[ìiQxKu�bde²iZUIbyfmXZh�Î
Ô c"c>hKUIXpa�h�bdc>eyc;Ö byV�fÚu·_�eyXZx�Ygc>^+fmh.bdV�c Ü X;ã�c>e�Ø)X;[ÚØl��iQh�Xpf1Ö�Xp^riQfgh`Ö�c¤udUIeyfmxKc;Ö�x�v»i6u�fmh�kpYmc�_�edc;Ö�fÚU>i;bdc�z
ä�Ö,ÜMæ#S/ì$Taà/ç�æVèzá5U/ç�ê ^7u$c>c���fmkZa3edc � x ` În¦�§�¨z©�ª�«6UliQh�h�XpbjÖ�fÚu�bdedfgx�a�byc�bdV3fÚu·u�fmh�kpYmc]_�eyc;Ö�fÚUliQbdcjxKc>b�ã�c>c>h
u$clt�c>eWi;Y�Ymc>t�clYÚu1XQ[�i;xKu$byeWipUIbdfgXZhri;hKÖ�z�byV�aëuIz�fmbjU>i;h�h�XZb#kpc>h�c>e²iQbdc�i ^.a�YgbdfêØ7YmcltZc>YéiQxKu�bdeWipUIbdfgXZh`V3fmc>e²iQeWUWV�v�Î
Ô cß^ri>våi>t�XZfÍÖ bdV3co_�eyXZx�Ygc>^ XQ[HbdX�XåkZclh�c>eWi;Ys_3edc;Ö�fÍU>iQbyc;u�x�våfmhëu$bWi;h�byfÚi;bdfmh3k�i;YmY�tZi;edfÍiQx�Ygc;u fgh

bdV3c.Ö�XZ^ri;fmh�Ö�c;udU�edfm_3bdfmXph1z�byV�aKu�edc>_�YÍiZUIfgh�k`c;ipUMVßkZc>h3c>eWi;Y·_�edc¤Ö�fÚU>i;bdc�ã]fgbdV�i¾YÍiQedkpc�h�a3^¾xKc>e�XQ[#[�a�YgYmv
fmhëu$bWi;h�byfÚi;bdc;Ö`_�eyc;Ö�fÚUliQbdc¤u]iQhKÖrc;iZUWVrXZ_Kc>eWi;bdXpe"ã]fmbyVoi�h�a�^¾xKc>ejXQ[�[�a�YmYgv`fmhëu$bWi;h�byfÚi;bdc;Ö`XZ_Kc>e²iQbyXZeWu�Î × h
UIXp^`_�YmclÕrÖ�XZ^ÞiQfmhëuIz�V�X;ãjc>t�c>e>zObdV�c6[�a�YgY·fmhëu$bWi;h�byfÚi;bdfmXphçYmc;ipÖ�u"bdXßirUIXZ^.x�fghKiQbyXZedfÍiQY�c>Õ�_�YmXéu$fmXphçfmhçbyV�c
h�a�^¾xKc>e#X;[#fmhKu�bWi;h�byfÚiQbyc;Ö`_�edc¤Ö�fÚU>i;bdc;u]i;hKÖ`XZ_Kc>e²iQbdXpeWu�Î

T h�XZx�YgX�UMð»_�edXp_ÇXéu$c;Öçi6^»XZedcÝu$XZ_3V�fÚu�bdfÚUliQbdc¤ÖÞbyc;UWV�h�f�¿�a�cs[�Xpe]edc>_3YÚiZU�fmh�k�kpc>h�c>e²iQY1_�eyc;Ö�fÚUliQbdc¤u
ã]fmbyV
u$_Kc;U�fêóOU]XZh�c¤uIz�fgh¾ã]V3fÚUWV�bdV�c�aKu$cle]Ö�fgt�fÍÖ�c;uBbyV�cstpi;Yma�c;u#XQ[�tZi;edfÍiQx�Ygc;u
fgh�byX6U�YÚiZuyu$c;u E T h3XZx�YgX�UMðOz | "," | i U Î
��XZe�c>Õ3iQ^»_�Ymc�zOfmhåbdV�c Ü X;ã�cle$Ø7XQ[ÚØ �"iQh�Xpf�Ö�XZ^ÞiQfmh�zBbdV3c`aKu$cle�^ri>vçfmhKÖ�fÍU>iQbyc¾byVKiQb�byV�crÖ�fÍu$ð3u�iQeycrÖ�fêØ
t�fÚÖ�c;Ö`fgh�byX¾byV�edc>cæUIYÚipudu�c;uIz*ñãÛ�å�é�é3zCò/á#S/ì�WJÛ�z�i;hKÖgó/å,Þ$U/á�z�ã]V�cledc;ipusi;YmY�_Çclk�u"i;edc6X;[#bdV3c�udi;^`cHUIYÚipudu�Î
¦�§�¨/©�ª�« aKu�c;u6bdV3fÚu fgh�[�XZey^riQbyfmXphîbyXçkZc>h�cleWiQbyc`bdV3edc>c»u$_Kc;UIf«óOU¾_�eyc;Ö�fÍU>iQbyc;uIz\Ö,Ü/Ø
T)Û�å�é�é�z�Ö,Ü/ØaÛ�á Szì�WJÛOz
iQhëÖÍÖVÜ/Ø�é�å,Þ$U/á�zpiQhKÖ`byV�c>hrkZc>h3c>eWi;bdc;u#^`XZeyc"u�_Çc¤UIfêóOU�XZ_Kc>eWi;bdXpeWu]x�v.fmhKU�XZed_KXpeWiQbyfmh�k�byV�c;u�c"^`XZeyc"u�_KcIØ
UIf«óOU _3edc;Ö�fÍU>iQbyc;u"fmh�bdXßbdV�c.XZ_Kc>e²iQbdXpe.Ö�c;uyUIedfg_�bdfgXZh1Î Ü V�fÚuHiQ_�_3edX�ipUMV�z·V�X;ã�c>t�c>elz1edc�¿�a�fmeyc;u"bdV�c.aKu�c>e)´¹u
V�c>Yg_1Î�£�c;u$fÍÖ�c;u�z;isYÚi;edkZc#h�a�^.xÇcle1XQ[OUIYÍiZuyu$c;u1fmhHi�UIXZ^`_3Ymc>Õ�Ö�XZ^ÞiQfmhE^ri>v�u$byfmYmY�Ygc;iZÖ"byX"i"U�XZ^.x�fmhKi;bdXpedfÚi;Y
c>Õ�_�YmXéu$fgXZh1Î
Ü Xßi>t�XZfÍÖobdV�c�clÕ�_�YgX�u�fmXZh�z�bdV�c.i;YmkpXZedfgbdV�^ ^¾aëu$b�iQa�byXZ^ri;bdfÚUliQYmYgv`_�fgh�_KXZfmh�b"byV�c�tpiQedfÍiQx�Ygc;usã]V�Xéu$c

fmhëu$bWi;h�byfÚi;bdfmXph`Ymc¤iZÖ�u#bdX6fghKUIeyc;iZu�fmh�kHbdV�c�h�a3^¾xKc>e#XQ[!i;xKu$byeWipUIbdfgXZhrYmc>t�clYÚuIzéiQhKÖ¾fghKu$b²iQh�bdfÍiQbdc�XZh�Ygv�bdV�c;u�c
tpiQeyfÚiQx3Ymc;u�Î ��XZeçc>Õ3iQ^`_3Ymc�z]fmh bdV�c Ü X;ã�c>e�Ø)X;[ÚØl��iQh�Xpf.Ö�XZ^ri;fmh1z"byV�cåi;YmkZXpedfgbdV�^ ^.aKu�b`fmhKu�bWi;h�byfÚiQbyc
æ Szì$Taà/çHiQhëÖâYmc¤i¤t�c�æVèzá5UzçHa�h�fghKu$b²iQh�bdfÍiQbdc¤Ö�Î

| �



Â � � L � � � L ��� Le��L���N�O,N�� � �b���2O.�5��L�º ] c>h�c>e²iQbdfgh�k�^`XpedcEu�_Çc¤UIfêóOU"_�eyc;Ö�fÍU>iQbyc;uIÎ
ÍÎ�����2� ��L � � � L ��� Le��L���N�O,N�� � �b���2O.�5��L�ºjnçiQÕ�fm^`fS³>fmh3k byV�cEh�a3^¾xKc>e#XQ[�Ymc>t�c>YÍu·fmhrbdV�cHi;xKu$byeWiZU�bdfmXphoV�fgc>e$Ø
iQe²UMV�v.kZc>h�cleWiQbyc;Öâx�vÊ¦n§�¨/©�ª0«1Î
Â �/L � ��L � � � N\�/L � O,QÏ� �.� �XNÇ�2����º\¦�§�¨/©�ª�«§z�aKu�c;Öâfghokpc>h�c>e²iQbdfgh�k.iQh�i;xKu$byeWipUIbdfgXZhoV3fmc>e²iQeWUWV�v¾xKipu$c;ÖoXph
^`XpedcEu�_Çc¤UIfêóOU"_�eyc;Ö�fÍU>iQbyc;uIÎ
� L9Ð � � � LeïP��� �*� NKº � c;udU�edfm_3bdfmXphoX;[#bdV�cHXZ_Kc>e²iQbdXpeWu K byV�c6_KXéudu$fgx�YmcHtpiQYma3c;usXQ[�bdV�cHtZi;edfÍiQx�Ygc;uìfghobyV�c�Ö�X;Ø
^ri;fmhrÖ�c¤udUIeyfm_�byfmXZh�Î
~ � N�� � ��O,Q/��� �*� Nbº w eyc;Ö�fÍU>iQbyc;uBÖ�c;udUIeyfmx�fgh�k�a�hKUWVKiQh�kpc;iQx3Ymc�eyc>YÚi;bdfgXZhKu1xKc>b�ã�c>c>hEbyV�c]tpiQYma3c;u§X;[OtZi;edfÍiQx�Ygc;uIÎ
û�ü ÉIÑ¤Ò ü Ñ;þ�Ò�Ñ;ÅKÆ`Ò2� � ÅKÆ;þ´Ñ���
(Ê
��XZe]c>t�cledv.tZi;edfÍiQx�Ygcxô.fmhrbdV�cHÖ�Xp^riQfghrÖ�c;uyUIedfg_�bdfgXZh1ÿ
| Î���XZe]c>t�cledv.XZ_Kc>eWi;bdXpe�~ � byVKiQb�U�XZh�bWiQfghKu7ôÇz

fmhëu$bWi;h�byfÚi;bdc¬ô fghrbdV�cHÖ�c;uyUIedfg_�bdfgXZhrXQ[y~ � ã]fgbdVßiQYgY1fmb²u�_ÇXéudu�fmx�Ygc tpi;Yma�c;u�z
bdV�aKu�eyc>_�YÚipUIfmh3kj~ � ã]fmbyVoi�u�c>b]XQ[�^`XZeycEu$_Kc;UIf«óOU"XZ_Kc>e²iQbdXpeWu�Î

� Î]\jiQYgY#¦n§�¨/©�ª0«.bdX.kZc>h�cleWiQbycHiQxKu�bdeWipUIbdfgXZhr[�XZe]bdV3c eyc;u$a3Ymbdfgh�k.Ö�Xp^riQfghoÖ�c;udUIeyfm_�byfmXph1Î
� Î × [�bdV�cEh�a�^.xÇcle�XQ[!Ymclt�c>YÚu#fmhrbdV�fÍu�h�c>ã iQxKu�bde²iZUIbyfmXZhßV�fmcleWiQe²UMV�v.fÚu�YÚi;edkpc>e
bdVëiQhobyVKiQb]fghrbdV�cEV�fgc>eWi;eWUWV�v.xKcI[�XZeyc fghKu$b²iQh�bdfÍiQbdfgh�k^ôÇz
bdV3c>hrYmc;i>t�cNô�fmhKu�bWi;h�byfÚiQbyc;Ö`fmhrbdV3c6Ö�XZ^ri;fmhßÖ�c;uyUIedfg_�bdfgXZh1z
c>YÍu$c"kpX¾xKipUMð»bdX.bdV�cHÖ�Xp^riQfghrÖ�c;uyUIedfg_�bdfgXZhrã]fmbyVâa3h�fmhKu�bWi;h�byfÚiQbyc;ÖkôÇÎ

�BfgkZa�eyc ( ÿ ,Ú�;�����y�W���¹�Q�#���;���>�;�]�Z�����Mºp����¥��������¹���W�]�W�;�����7�M�������I�#�;�����7�M���)�>�#�>�#���$�;���7�M�����;�B�������K���Z�����õÑp�1�Q�����;���y�M������I
�����Z�����õÑp�d�W�����I���Mºë�������;���$�����>�7�M�������¤±Í�)�p�M�;�����#�M�;�E�#�I�������Q�Ý�M�������������;�����Z�W�1�7�M�����\ÑZ�������;�#���Z�����õÑp�d�W�����I��¶

Ü Xç_Kc>e�[�XZey^ byV�c`fmhëu$bWi;h�byfÚi;bdfmXph1zBbyV�cri;YmkZXpedfgbdV�^ ^¾aëu$bEð�h3XQã+i;YmY#_KX�uyu$fmx3YmcrtpiQYma3c;u X;[�bdV�c`tpi;edfêØ
iQx3Ymc;u�Î@��Xpe6c>Õ3iQ^`_3Ymc�z1fmbH^¾aëu$bEð�h3XQã+bdVëiQb�bdV3c`_KX�udu�fmx�Ygc`tpiQYga�c;u6XQ[�æ Szì$Taà/çri;edcfT)Û�å�é�é�z#Ûjá S/ì�W.Û1z
iQhëÖÈé�å,Þ$U/á�Î Ü V�c.iQYgkZXZeyfmbyV�^àu�V�XZa�YÍÖçiQYÍu$XraKu$c�_3edc;Ö�fÍU>iQbyc;u]bdVKi;b6Ö�c;udUIeyfmxKc6a3hKUMVëiQh�kpc;iQx�Ygc�edc>YÍiQbyfmXZhëu
xKc>b�ã�c>clhçbdV�c�tpiQYga�c;u"XQ[ tpiQedfÍiQx�Ygc;uIz�u$aKUWV�ipu>ä�T)Ûjå�é�é�áVÞ�T)Ûjå�é�é�Ûjá Szì�W.Û#ê�z�ã]V�fÚUWV�UIXphKu$byeWiQfghî_KXéudu$f«Ø
x�Ygc�fmhKu�bWiQh�bdfÍiQbyfmXZhëuÝX;[]tpiQeyfÚi;x�Ymc;u"fghçbdV�c»Ö�c;uyUIedfg_�bdfgXZhçXQ[ XZ_Kc>e²iQbdXpeWu�Î`q"u�fmh�krbdV3c;u$c.UIXphKu$byeWi;fmh�bWuIz1byV�c
iQYgkZXpedfmbyV�^Ìkpc>h�c>e²iQbdc¤uìfghKu$b²iQh�bdfÚi;bdc;Ö`Xp_ÇcleWiQbyXZe²uIz�ã]V�fÍUMVrc>hëiQx�Ygc;uD¦n§�¨/©�ª0«`byX¾aKu�cEYmc;uyuìeyc;u$byedfÚU�bdfmXphKu
fgh
kZclh�c>eWi;bdfgh�k.iQh�iQxKu�bdeWipUIbdfgXZhßV�fmc>e²iQe²UMV�v`i;hKÖ�z�byV�aKu�z�_�edX�Ö�aKUIc�i6V3fmc>e²iQeWUWV�v¾ã]fgbdVr^`XZeyc"Ymclt�c>YÚu�Î
Ô cHU>i;h`h�X;ã c>Õ�_3edc;uyu�bdV�c"eyc�¿�a�fmeyc>^`c>h�bWuBbyX.iQhßiQYgkZXpedfmbyV�^Û[�Xpe]kZc>h�cleWiQbyfmh�kH^`XZeycEu$_Kc;U�fêóOUs_3edc;Ö¿Ø

fÚUliQbdc¤u6iZu�içu�_Kc;UIfêóÇU>iQbyfmXZhåX;[�ioedc>_�eyc;u$clh�b²iQbdfgXZh�ØÙUWVKiQh�kpc>e K ã�cÞu$V�X;ãÌbyV�cru$_Kc;U�fêóOU>i;bdfgXZhåi;b�bdV�crbdXp_
XQ[ �BfgkZa�eyc ( Î Ô crÖ�Xçh�XZb�fghKUIYmaëÖ�c¾byV�cr_�edc¤u$c>eytZi;bdfgXZh�X;[EUIXp^`_�Ygc>bdc>h3c;uduEiQhëÖ Xp_�bdfg^riQYgfmb�vofgh�byXobyV�c
_�a�ey_KX�u$cHXQ[!edc>_3edc;u�c>h�b²iQbyfmXZhÞUMVKi;h�kZcéz�xKc;U>i;aKu$cEbdV3c"kZc>h3c>eWi;bdfmXphrXQ[!^`XZeyc"u�_Çc¤UIfêóOU�_�edc;Ö�fÚU>i;bdc;ujU>iQh�h3XZb
UIXp^`_�edXp^`fÚu�c"U�XZ^`_�Ygc>bdclh�c;udu·Xpe]XZ_�byfm^ri;Ymfmb�v�X;[#_�edXpx�Ymcl^Ìu�XZYmt�fmh3k�Î
Ô c�h3c>Õ�bÝÖ�c;u$fgkZh i`kZedclc;Ö�vçi;YmkpXZedfgbdV�^�z�U>i;YmYgc;Ööâ��J��N�O.��N���O,N �.� z1bdVKi;bEudi;bdfÍuÙóKc;u"byV�fÚuEu$_Kc;U�fêóOU>i;bdfgXZh1Î

{ hEfmh�[�XZed^ÞiQYpÖ�c;uyUIedfg_�bdfgXZhEXQ[3bdV�c8â��J��N�O.��N���O,N �.� iQYgkZXpedfmbyV�^&fÍu1u$V�X;ã]h�i;bBbyV�c·xKXZbybdXp^ X;[��BfgkZa�eyc ( Î Ü V�c
iQYgkZXpedfmbyV�^Ìbyedfmc¤u�bdX.fmhKu�bWiQh�bdfÍiQbycEÖ�f�&Oc>eyc>h�b]tZi;edfÍiQx�Ygc;uIz�Xph�cEx�v`Xph�c�zKi;hKÖoU>i;YmYÍu�¦�§�¨/©�ª�«ÞbyX`Ö�c>bdc>ey^`fmh3c
ã]V�c>byV�c>e�fmhKu�bWi;h�byfÚiQbyfmh�k.i�tpiQeyfÚiQx3Ymc6Ygc;iZÖ3uìbyX`i;hofmhëUIedc;ipu$cEfmhrbyV�c6h�a�^.xÇcle�XQ[
iQxKu�bdeWipUIbdfgXZhçYgc>t�c>YÚu�Î × [
bdV3c¾fghKu$b²iQh�bdfÚi;bdfgXZh Ö�X�c;u h3XZb6fghKUIeyc;iZu�c¾byV�c¾h�a�^.xKc>e"XQ[ Ymc>t�clYÚuIzObdV�c»iQYgkZXZeyfmbyV�^àYmc;i>t�c;u�bdV�c.tpiQedfÍiQx�Ygc
a�h�fghKu$b²iQh�bdfÍiQbdc¤Öâi;hKÖâbyedfgc;u�bdX�fghKu$b²iQh�bdfÚi;bdcHiQh3XZbdV3c>estpi;edfÚi;x�YmcéÎ

��XZe6clÕ�i;^`_�Ymcéz1u$a�_3_ÇXéu$crbdVëiQb6ãjcriQ_3_�YmvçbyV�ciâ��.��N�O.��N���O,N �.� i;YmkZXpedfgbdV�^ bdXßbdV�c Ü X;ãjc>e$Ø7XQ[ÚØ �"iQh3XZf

| I



Ö�Xp^riQfgh�Ö�c;udU�edfmxKc;Öçã]fmbyV�iru�fmh�kpYmc._�edc;Ö�fÚU>i;bdc�z ä�Ö,Ü�æ Szì$T�àzç¡æVèzá5U/ç�ê�Î Ü V3criQYgkZXZeyfmbyV�^àã]fmYgY·h�XZbyfÚUIc
bdVëiQb�fmhKu�bWiQh�bdfÍiQbyfmh�k�byV�c"tpiQeyfÚiQx3Ymcºæ#S/ì$Taà/çEedc;u�a�Ymb²u�fmhrkZclh�c>eWi;bdfgh�k.i byV�edclcIØ)Ygc>t�c>YKi;xKu$byeWipUIbdfgXZhoV3fmc>e²iQe$Ø
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Ü V�c"eyXZxKXZb�^ri>v.iZUWV�fgc>t�c]bdV�fÍu
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�,+



¯dµ
¯dµ�µ
¯yµIµ�µ
¯dµ�µIµ�µ
¯yµIµ�µIµ�µ

¯ O  P ° ® Q R ³ ¯dµ

 1¨�£
ª«�s�����d¬

�>�����;���¹�I���>� ]��
�B�¹���I�p�$�7�W���������p�d¥I�!���;�·�7�M�����$�����d¶

¸TSW���;����� U

U U U U U U U U U U¸1�����s�;����� C

C C C C C C C C C C
¯yµ
¯yµ�µ
¯yµ�µIµ
¯dµ�µ�µIµ
¯yµIµ�µ�µIµ

¯ O  P ° ® Q R ³ ¯dµ
�¤�����;�����I���>� ]��

: �Z���7�M���I�����Z�d¥��·�;�VEé�$�����>���$�������y¶

¸TSW�]�;����� U

U U U U U U U U U U¸1�����s�;����� C

C C C C C C C C C C

�BfgkZa�eyc |Z| ÿ�¾ ½>�Z�������s���>�����I�H�Q�����Q�¹�$�(������¥>���;�]¸1�����;�I�;���Q�������M�����'Eé���$����ª�W�¸TSW�s�;�����YXl¬��W�;�6¸1�����E���;�j�Q�������M���
��E��������K���������$�����s�l�·���;�[ZÉ×bérÞ�Û�\>]'Ö¦Ø�^B�����Q���������>�7�W�������>±Ú�)�p�W�;�I���·ª�W�¸1�����#�;�����YXl¬bIQ���;���;���O�Mºp�;�����"�W���B��E��������Ç�¹�s�;���W¥I���
�)¼��������Q���"�l�]�Ú¸��]�����;�������Wº����M���;�����Q�;��¶

�deyfmkpV�b � _�eyfm^ri;edv�c'&Oc;U�bWuIÎ
× [ ¦�§�¨/©�ª�«îVKipu byV�c`fmh�[�XZed^ÞiQbdfgXZhåi;xKXZa�b`byV�c`_�eyfm^ri;edv�c'&Oc;UIb²u XQ[ÝXZ_Kc>eWi;bdXpeWuIzjfmb6kpc>h�c>e²iQbyc;u¾i;h
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��XZe]clt�c>edv.XZ_Kc>e²iQbdXpe�~ � fmhßi _3edXZx3Ymc>^�Ö�XZ^ÞiQfmh�z
^ | i ` fê[ ��� ��� å iQhëÖ ��� ��� ° i;edcH_�edfg^riQeyv�c'&Oc;UIbWu�X;[¬~ � z
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��XZe"clÕ�i;^`_�Ymcéz�UIXphKu$fÍÖ�c>e�bdV�c�eyXZxKXZbEÖ�XZ^ri;fmhoã]fgbdVçbyV�c6_�eyfm^ri;edv`c�&�c¤UIbWu�u$c>Ygc;UIbyc;ÖriQb"byV�c�xKc>kZfgh�h�fmh3k
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Level  1  (more  important)

Level  0  (less  important)

box-in

doorrobot-in

� h�bdV3c¾XpbdV�c>eHVKiQhëÖ�zBf«[]ã�cÞÖ�Xoh�Xpb�u�_Çc¤UIfê[�vç_�eyfm^ri;edvßc'&Oc;UIbWu"fghîbyV�c¾eyXZxKXZb.Ö�XZ^ri;fmh1z1bdV3cP¦n§�¨/©�ª0«
iQYgkZXpedfmbyV�^ aKu$c¤u byV�cßUIXZhKu�bde²iQfmh�bWu�XQ[æT�c;UIbyfmXZhÔ��Î | i;hKÖ [7i;fmYÚu�bdX�kZclh�c>eWi;bdcßiQh i;xKu$byeWipUIbdfgXZhïV3fmc>e²iQe$Ø
UWV�vOÿ�ã]V�c>hçbyV�c�i;YmkpXZedfgbdV�^ fm^`_KXéu$c;u]fmb²usUIXphKu$byeWi;fmh�bWusXphçbdV�cHfm^`_KXZeybWi;hKUIc6Ygc>t�c>YÍu�XQ[j_�edc¤Ö�fÚU>i;bdc;u�z�i;YmY
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Ö�X�c;u]h�Xpbst�fmXpYÚiQbycHUIXZ^`_3Ymc>byc>h�c;uyu�iQhëÖâbdV3c6U�X�u$b�fmhëUIedc;ipu$cEfÚu�ã]fgbdV�fghßi aKu�c>e$ØÙu$_Kc;U�fêóKc;Ö`xKXZa3hKÖö �Î Ô c
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xKXZa�hëÖ�Î
� L9Ð � � � LeïÅ��� �*� Nbº � c;udUIeyfm_�byfmXphâX;[#bdV3c Xp_Kc>eWi;bdXZe²u K ^riQÕ�fm^ÞiQYKUIXéu$b]fghKUIedc¤iZu$céÎ
~ � N�� � ��O,Q���� �*� NKºíäìc¤u$bdeyfÚUIbyfmXphKu
XphobdV3c _KXéudu$fgx�Ymcæu$b²iQbdc¤u�XQ[#byV�cHÖ�XZ^ri;fmh1Î
_ Ò�Æ � þ�ÂßÒ�� � ÅKÆ;þ´Ñ��0
(Ê
| ÎjnçiQeyðriQYgY�c'&Oc;U�bWu�XQ[
iQYmY1Xp_Kc>eWi;bdXZe²usipusu�fÚÖ�cEc'&Oc;U�bWuIÎ
� Î���XZe]c>t�cledv._�edc;Ö�fÚU>i;bdca`rfmhrbdV3c _3edXZx3Ymc>^�Ö�XZ^ÞiQfmh�z

fê[!bdV3c>edcEi;edcHXZ_Kc>eWi;bdXpeWu]bdVKi;b"ipUMV�fgc>t�cb`�z
u$clYmc;UIbjXZh�cEX;[#bdV�c¤u$cEXZ_Kc>e²iQbdXpeWu"i;hKÖ`^riQð�cc`âfgbWu�_�eyfm^ri;edv�c'&Oc;UIb K
u$clYmc;UIbjbdV�fÍu�XZ_Kc>e²iQbdXpe"fmhßu�aKUMVßi6ã i¤vÞiZu]bdX.^riQÕ�fm^`f�³>c]byV�cEh�a3^¾xKc>e#XQ[�Ymc>t�c>YÍu
fmhrbyV�cEV�fmc>e²iQe²UMV�v¾kpc>h�c>e²iQbyc;Ö`x�vP¦�§�¨z©�ª�« [�XpesbyV�cHUIa�edeyc>h�b�_�eyfm^ri;edv.c'&Oc;UIbWu�Î

� Î���XZe]c>t�cledv.XZ_Kc>eWi;bdXpe�~ � bdVKi;b�Ö�X�c;u]h�XZb�VKi>t�cE_�edfg^riQeyv�c'&Oc;UIbWu�v�clb>z
^ri;ð�csXph�c6X;[·byV�cEc'&Oc;UIbWu�X;[¬~ � _�edfg^riQeyv K
u$clYmc;UIbjbdV�fÍu�c'&Oc;UIb]fghou�aKUWVoi6ã i>vriZu]bdX.^riQÕ�fm^»f�³lc]bdV�cEh�a�^¾xKc>e#X;[#Ymc>t�clYÚu
fmhrbyV�cEV�fmc>e²iQe²UMV�v¾kpc>h�c>e²iQbyc;Ö`x�vP¦�§�¨z©�ª�« [�XpesbyV�cHUIa�edeyc>h�b�_�eyfm^ri;edv.c'&Oc;UIbWu�Î

��Î]\jiQYgY ÍW� ��� ��Â Å\LeO�ãsbyX`u�c>Ymc¤UIb]ipÖ�Ö�fmbyfmXphKiQY1_�eyfm^ri;edv.c'&Oc;UIb²u
fmhrXpeWÖ�c>e]byX¾clhKu$a�eycEbdVKi;bsbyV�cHUIX�u�b]fmhKUIeyc;iZu�cEfÚu]iQb]^»X�u$b: æÎ

�BfgkZa�eyc |>� ÿ ,Ú�Q�����y�M�����;�¾���;�"�>�;�]�Z���]�Wº·�¹�$¥������]���r�W�r�W�;�����)�W�����¹�I�`�;�����7�M���)�>�.�>�.���������������;�¾�;�����"�W���6��E��������E�Wº
���Z���)�W���I����IK�#���p���$�ÒÑZ�y�W���¹�I���Mºë�·�����;���$�����>�7�M�������¤±Í�)�p�M�;�����·�W�;���
���������;�"�W�����I�������Q�����Z�W���7�W�����\Ñp�������Q�!���p�$���õÑp�y�W��������¶

Ô c]Vëi¤t�c�Ö�c;u$fgkZh�c;Ö�i�kZedclc;Ö�v�i;YmkpXZedfgbdV�^�z�U>iQYgYmc;Ö;äBO � �.� LWzZbyVKiQb#uyiQbyfÚuÙóëc;u·bdV�fÍu·u$_Kc;UIf«óOU>i;bdfmXph E �Bfgh�ð
iQhëÖ>¬�i;h�k�z | "V" ��K ��fmh�ðri;hKÖ>¬jiQh�k3z | ","��Zx U Î Ô cHkZfmt�cHi;hçfmh�[�Xped^ri;Y�Ö�c;udU�edfm_3bdfmXphrXQ[jbdV�fÍusi;YmkpXZedfgbdV�^
iQb�bdV3c6xKXZbybdXZ^ XQ[���fmkZa3edc |l� Î Ü V�c�äBO � �ã� L]iQYgkZXpedfmbyV�^ UIXZhëu$fÚÖ�c>eWu�Ö�f�&Oc>eyc>h�b�u$c>Ygc;UIbdfgXZhKu�X;[j_�edfg^riQeyv
c'&Oc;UIb²u·iQhëÖ�U>iQYgYÚu#¦n§�¨/©�ª0«EbdXEkZc>h3c>eWi;bdc]i;xKu$byeWipUIbdfgXZh.V�fmc>e²iQe²UMV�fgc;u�xKipu$c;Ö�XZh�byV�c;u$c u$c>Ygc;UIbyfmXZhëuIÎ�ä O � �.� L
Ö�c>byc>ed^»fmh�c;uKbdV�c u$c>Ygc;UIbyfmXZhEbyVKiQb·eyc;u$a3YmbWu1fmhHbdV�cjYÚi;edkZc¤u$b·h�a�^.xÇcle�XQ[�i;xKu$byeWiZU�bdfmXph�Ymc>t�clYÚu�i;hKÖ6bdV3c>h.U>iQYgYÚu
bdV3c ÍW� ��� ��Â Å�LeO�ã.i;YmkZXpedfgbdV�^àbyXçu$clYmc;UIbÝiZÖ�Ö�fgbdfgXZhKi;Y�_�eyfm^ri;edvoc�&�c¤UIbWu"fmh�XZe²Ö�c>eEbdXßc>hKu�a�edc.bdVKi;b6byV�c
UIXéu$b�fmhKUIeyc;iZu�c"fÚu]i;bs^»X�u$b7 �Î

d ôÌõ`öBA Ç ?îù\ClõÞö�ù Ã ö@= õ Æ ø6ö Æ ;jõfe Ç ø Ä ù

Ô cîVKi>t�c Ö�c;uyUIedfgxÇc¤Ö i(u�v�u�bdc>^ri;bdfÍUoiQ_3_�edXéiZUWV byXïbyV�c�Ö�c;u$fgkZh i;hKÖ&iQhëiQYmv3u$fÍuâX;[.edc>_�eyc;u$clh�b²iQbdfgXZh�Ø
UWVKiQh�kpfmh�k»iQYgkZXpedfmbyV�^ru�z�xKiZu�c;ÖoXZhßbdV�cE[�XZed^ÞiQY1u�_Kc;UIfêóÇU>iQbyfmXZhßXQ[#byV�c6fg^`_KXZeybWiQh�b]_�eyXZ_Kc>edbyfmc;u]XQ[�bdV�c;u�c
iQYgkZXpedfmbyV�^ru�Î Ô coÖ�c>^`XZhëu$bde²iQbyc;ÖîbdVëiQb�bdV3câaëu$crXQ[Ýu$_Kc;UIf«óOU>i;bdfmXphKu�u$fg^`_�YgfêóKc;u"byV�crbWiZu�ð�XQ[ Ö�c;u$fgkZh�Ø
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fmh3k6edcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZfgh�k.iQYgkZXZeyfmbyV�^ru#iQhKÖ`c>tpi;YmaKi;bdfmh3k6bdV3c>fmej_Çcle$[�XZey^riQhëUIc�Î Ô V3c>hrÖ�c>t�clYmXZ_3fmh�k
ioedcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZc>elzBãjc óKe²u$b6[�Xped^ri;YmfX³lc�fmbWuHÖ�c;u�fmeWi;x�Ymc._�eyXZ_Kc>edbyfmc;uHiQhKÖ�byV�c>h�fg^`_�Ymcl^¾c>h�b�i
Ymc¤iQedh3fmh�k�Xpe"u�c;iQe²UMVßiQYgkZXpedfmbyV�^Ìã]fgbdVrbdV�c¤u$cE_�edXp_Kc>edbyfmc;u�Î
Ô c#h�X;ãåÖ�fÚudU�aKudu1u�XZ^`c#XZbyV�c>e1eyc;u$c;i;eWUWVE_�edXpx�Ymc>^ÞuÇXZhæiQa�byXZ^ri;bdfÍUBedc>_3edc;u�c>h�b²iQbyfmXZhHUWVKiQh3kZc;u�zQã]V�fÍUMV

ã�cE_�YÍiQhrbdX»iZÖ3Ö�edc;uyuIÎ Ô c"[�XpYmYmX;ã&T�fg^`XZh ´�u
t�fmclã X;[·eyc>_�edc¤u$c>h�bWi;bdfmXphKu]iZuº�WÖ3iQbWi.u$byedaKU�bda�eyc;u]iQhKÖr_�edX;Ø
kZe²iQ^ru.XZ_Kc>eWi;bdfgh�kïXph byV�c>^F��^ E [ iQedð�fmh iQhëÖ T�fg^`XZh�z | " ( I U z"_Ki;kZc �JI ` Î × h iQh {"× u$v3u$byc>^çz�byV�c
_�eyXZkZe²iQ^ru�iQedc._�eyXZx�Ygc>^¾ØÙu$XZYgt�fgh�k.iQYgkZXpedfmbyV�^ru K bdV�c.Ö3iQbWiru�bdedaëUIbda�eyc;u"i;edc.bdV�cHfmh�_�a3bWu"XQ[jbdV3c;u$c.i;YmkZX;Ø
edfgbdV�^ÞuIzZã]V�fÍUMV�^Þi¤vHfmhKU�YmaKÖ�c]Xp_Kc>eWi;bdXZe²uIz3UIXZh�bdeyXZYKeda�Ygc;uIz�^ripUIedXéuIz�Ymfgx�eWi;edfgc;uBXQ[�_KiZu�b�_�eyXZx�Ygc>^¾ØÙu$XpYmt�fmh�k
c>_�fÍu$X�Ö�c¤uIz�c>b²UZÎ
{ edc>_�eyc;u$clh�b²iQbdfgXZh�ØÙUWVKiQh�kpfmh�k.u�v�u�bdc>^ u$V�Xpa�YÚÖr_Çcle$[�XZey^Ìb�ã�X�b²iZu$ð3uIÿ
^ |�` u�c>Ymc¤UIb]i6_�eyXZx�Ygc>^¾ØÙu$XpYmt�fmh�kæiQYmkpXZeyfmbdV3^ ^´[�eyXZ^Ëi.UIc>eybWiQfghrYmfmx3eWiQeyv¾X;[#_�eyXZx�Ygc>^¾ØÙu$XZYgt�c>eWu `
^ �.` i;hKÖrUMVëiQh�kpc6bdV3c6Ö�XZ^ri;fmhrÖ�c¤udUIeyfm_�byfmXZhrbyX�fm^`_�eyX;t�csbyV�cE_Çcle$[�XZey^riQhëUIc"XQ[�bdV�fÍu]iQYmkpXZeyfmbdV3^çÎ

Ô cobdV3c>edcI[�Xpedcr_�YÍiQhïbyXîx3a�fmYÍÖ i u$v3u$bdcl^ bdVKi;brUIXphKu$fÍu$bWu�XQ[ÝbdV�eyc>cr^riQfgh _ëiQedb²uIÿ ^ |a` iîYgfmx�e²iQedv XQ[
_�eyXZx�Ygc>^¾ØÙu$XZYgt�fgh�k�i;YmkpXZedfgbdV�^Þu K ^ �.` i Ygfmx�e²iQeyv`XQ[!edc>_3edc;u�c>h�b²iQbyfmXZh�Ø�UWVKiQh3kZfmh3k.iQYmkpXZeyfmbdV3^ru K iQhKÖ ^ �J` i
bdXp_�Ø7Ymc>t�c>Y�Ö�c;UIfÍu$fmXphî_3edX�UIc;Ö�a�edc`byVKiQbæu$c>Ygc;UIb²u"iQYgkZXZeyfmbyV�^ruEiQ_�_3edXZ_3edfÚi;bdc`[�XZeHirkZfmt�clhî_�eyXZx�Ygc>^çÎ Ü V�c
bdXp_�Ø7Ymc>t�c>Y]_3edX�UIc;Ö�a�edcçã]fgYmY�óKe²u$brUWV�X�X�u�c�iî_�eyXZx�Ygc>^¾ØÙu$XZYgt�fgh�k iQYmkpXZeyfmbdV3^ i;hKÖïbdV3c>h(^riQÕ�fm^»f�³lc¾byV�c
cIáÞUIfmclhKUIvçXQ[ÝbdV�fÍu�iQYmkpXZeyfmbdV3^ x�v iQ_�_�Ygv�fgh�k�iQ_3_�edXp_�edfÍiQbdcßedc>_3edc;u�c>h�b²iQbyfmXZh�Ø�UWVKiQh3kZc>e²u byXçbdV�crfmh3fmbdfÍiQY
Ö�c;uyUIedfg_�bdfgXZhrXQ[!bdV3c _3edXZx3Ymc>^çÎ
Ô cHVKi>t�cHu$X¾[7i;esãjXZedð�c¤ÖâXZhçbyV�c�Ö�c>t�c>YmXp_�^`c>h�bjXQ[ji�Ymfgx�eWi;edvrXQ[�edc>_�eyc;u$clh�b²iQbdfgXZh�ØÙUWVKiQh�kpc>eWu�Î � a3e

edc¤u$c;i;eWUWV(kZX�i;YÚu`fmhëUIYmaKÖ�cobdV3c�Ö�clt�c>YmXp_�^`c>h�b6X;[.iî[�XZey^riQY�^`X�Ö�c>Y�XQ[ u$_Kc;UIf«óOU>i;bdfmXphKuIz�^`c>byV�X�Ö�u [�Xpe
Ö�c;u�fmkph�fmh�k�u$_Kc;UIf«óOU>i;bdfmXphKu X;[�aKu$c�[�a�Y�eyc>_�edc¤u$c>h�bWi;bdfmXph�UWVKi;h�kZc;u�z·i;hKÖ�bdc;UWV�h�f ¿¿a�c¤uì[�XZeHfm^`_�Ygc>^`c�h�byfmh�k
edcl_�edc;u�c>h�bWiQbyfmXph�Ø�UWVKi;h�kZfgh�kHiQYmkpXZeyfmbdV3^ruBipU>UIXpeWÖ�fgh�kEbdXHu$_Kc;UIf«óOU>i;bdfmXphKuIÎ Ô c]_3YÚiQh.bdXHi;_�_�YmvHbdV�c¤u$c�bdc;UWV�Ø
h�f ¿¿a�c¤u�bdX»Ö�c;u$fgkZh�fgh�k»iQYmkpXZeyfmbdV3^ru]U>iQ_ëiQx�Ygc6XQ[�_Çcle$[�XZey^`fmh3k.UIXZ^`_3Ymc>Õ�eyc>_�edc¤u$c>h�bWi;bdfmXphçUWVKiQh3kZc;u�zKu$aKUWV
iZu]bdV3c eyc>_�eyc;u$c>h�bWi;bdfgXZhßUMVëiQh�kpc fghrbdV�c × h�byc>eda3edxKi;h�Ø Ü eWi;hKu$_KXpedbWi;bdfgXZhçc>Õ3iQ^`_3Ymc�^$T�c;U�bdfmXph � Î �.` Î

g Ó�² owg0°�{evn¯N��v�� v�oDh��
× kpeWiQbycI[�a�YgYmv.iZUWð�h�X;ã]Ymc;Ö�kpcsbyV�c�tZi;YmaKi;x�Ymc�V�c>Ym_.XQ[��sc>eyxÇcledb]T�fm^»XZh1zih�iQfg^`c"\jiQeyxKXZh�c>YgY)z�iQhëÖ`nçiQh�a�c>YÍi
¢ c>YmXéu$X3zBã]V�Xçkpa�fÚÖ�c¤Öî^`c�fmh ^¾vßedc;u�c;iQe²UMV iQhKÖ�ã]edfmbyfmh�k3Î × i;^ kpeWiQbycI[�a�YjbdXbG�c>t�fgh���c>fmh�b�³>céz�ã]V�X
c>hKU�XZa�e²iQkZc¤Öâ^`c"byX¾ã]eyfmbyc byV�fÚu�_ëiQ_Kc>e>Î × iQYÍu$X.X;ã�cEbdVKi;h�ð3uìbyXP�sclh�edv»äìX;ã]Ygc>v�z�¬#a�eyvoT�^`fgedh�X;tOz�iQhKÖ
{ YgfÚUIfÍi wº¹c>edc¥³s[�XZe]byV�c>fme�U�XZ^`^`clh�b²u·iQhKÖßu$a�kpkZc;u�bdfgXZhKu�Î
Ü V�c Í|� ��� ��Â Å�LeO�ã iQhKÖgä O � �.� L iQYgkZXZeyfmbyV�^ru|^$T�c¤UIbdfgXZhKun��Î � iQhKÖÅ�3Î �.` ã�cledc�Ö�c>t�clYmXZ_Kc;Ö6fgh`U�XZYmYÍiQx�Ø

XZe²iQbyfmXZhßã]fmbyV Y fÍiQh�kÊ¬jiQh�k3Î Ü V�c6fgh�byedX�Ö�aKU�bdXZeyv`fmYgYmaKu�bde²iQbdfgXZh`fÍu�x�vÞè�t�kZclh�fÚiºG"i>v�xKc>edk3Î
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j k ÃÅÄ Æ�Ç ø Aìõ Ä ÆÈÇ ø Â C�÷È| õÊÉml Æ ø�; Ã ÷#õÊ;�á8n ø Ä õpo`ø�;
Ô c�i;hKiQYgv�³>cçbyV�c�_�edXpxKiQx�fgYmfgb$v�bdVKi;bobyV�cîeyc;Ö�aKU�c;Ö(u$c>brX;[�XZ_Kc>e²iQbyXZeWuçu�c>Ymc¤UIbdc;Öåx�v(byV�c�~ � L � O,N �.���
� L�� �#� L � iQYgkZXpedfmbyV�^ fÚu�� � N#u�a�áÞUIfmc>h�bB[�Xpe
_3edXZx3Ymc>^ u$XZYgt�fgh�k�Î Ô c�Ö�c>h3XZbdc�bdV3csh�a�^.xÇcleBX;[�XZ_Kc>eWi;bdXpeWu
fmh bdV�c`_3edXZx3Ymc>^ Ö�XZ^ÞiQfmh�x�v§«�iQhKÖ�bdV3c`h�a3^¾xKc>eEXQ[�clÕ�i;^`_�Ymc._�eyXZx�Ygc>^ruEi>tZi;fmYÍiQx�Ygc¾byX�~ � L � O,N �.���
� L�� �#� L � x�v^çÎ Ô cEÖ�eWi>ã(bdV�c¤u$c"c>Õ3iQ^»_�Ymc�_�edXpx�Ymcl^ru#iQb�e²iQhKÖ�XZ^çz�aKu$fgh�k.u$Xp^`cs_3edXZxëiQx�fgYmfmb�v.Ö�fÍu$byedfêØ
x�a�byfmXphrq�XQ[
u$XZYgtpiQx�Ygc _3edXZx3Ymc>^ru#fmhrbdV3c6Ö�XZ^ri;fmh1Î
T�a�_�_KXéu$c6byVKiQb ~ � L � O,N �.�)��� L�� �#� L � VëiZu�kZclh�c>eWi;bdc;Ö»i6edc;Ö�aëUIc;Ö`u�c>b�X;[·Xp_ÇcleWiQbyXZe²u [�Xpe]u$Xp^`c"aKu�c>e$Ø

u$_Kc;U�fêóKc;ÖEUIXéu$b1fghKUIedc¤iZu$c8 æÎ�Téa�_�_KX�u�c
[�a�eybdV�c>e1byVKiQb�ã�c#VKi>t�c·e²iQhKÖ�XZ^`Ygv"u�c>Ymc;U�bdc;Ö"i�u$XpYmtpiQx3Ymc#_�edXpx�Ymcl^çz
aKu�fmh�kHbdV�cEÖ�fÚu$byedfgx�a�bdfgXZhsq!z�i;hKÖ`ã�c�bdedv.bdX.u�XZYgt�csbyV�fÚu#_�edXpx�Ymc>^+ã]fmbyV¾byV�c"eyc;Ö�aKUIc¤Ö`u$c>bjXQ[�Xp_ÇcleWiQbyXZe²uIÎ
Ô c6Ö�cIóKh�c ª�iZu]bdV�cH_�edXpxKiQx�fgYmfgb$v.bdVëiQb>zKkZfgt�c>hßi e²iQhKÖ�XZ^`Ygv`u�c>Ymc;U�bdc;Öru$XpYmtpiQx3YmcE_�edXpx�Ymcl^çz�ãjcP�7O.�2� � N
óKhKÖ�i�u$XZYga�bdfgXZh�byV�c�UIX�u�b·XQ[Oã]V�fÍUMVHfÚu�iQb·^»X�u$bÊ (byfm^`c·YÍiQeykZc>e·byVKiQh�byV�c�UIXéu$b·X;[1i;h�XZ_�byfm^ri;Y�u$XpYma�byfmXZh�Î
Ô c6UliQYmY ª6bdV�c8�¥O.�XQ ��� L �����.� O � �XQ �XN¦��XQ[#_�eyXZx�Ygc>^Ëu�XZYmt�fmh3k�ã]fmbdVrbyV�cEedc;Ö�aëUIc;Ö`u�c>bsX;[·Xp_Kc>eWi;bdXZe²uIÎ
Ô cÝiQedcEfgh�byc>edc;u�bdc;Ö�fmh.óKhKÖ�fgh�k.iQhrc;u�bdfm^ÞiQbdc�XQ[ ª fgh`bdcled^ru·XQ[ «çiQhëÖg K bdV�fÍu
c;u�bdfm^ÞiQbdc�fÚujU>iQYgYmc;Ö

bdV3cÅ�¥O.� � QXL�� � � � QXLe�V�XN¦�rXQ[#Ygc;iQeyh�fmh�k3Î Ô c6ã]fmYgY�u$V�X;ã bdVëiQb�XZa�e"c¤u$bdfg^riQbycEÖ�X�c;u�h�XZb�Ö�c>_Kc>hKÖoXphobyV�c
Ö�fÍu$bdeyfmx�a3bdfmXphBq·z�ã]V�fÍUMVr^`c;i;hKu
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Ç �



h ÔT���>Ëª�$�8¨��b�$�>��³�¶ji�i È � k �K¥>�3���>�ªÔµ����Ë´�$�8¨¯�»�Ø�$�>���b�$�>��« = ����~-¢ � ~���¨©¥8¢������3������¦>�Ø�$�>�����>�B�a��� �¦>~�� � �$~��M�*§5��¢�����«���}rcð�Â ó í-í�÷�Þ6å3î$ÃbÂ�øbÀ ì8í�°�Â�ð#±�Ã-ì�Â�ÝªÂ�åS�¼ì8í�Â�ð�{\Mí�øyÂ�ð¬Á@â�ß{¿2À�Þ6Â�å@¿�å�÷²t°õ-Ã¬À�ð�¿ ó À�Þ6Â�åi³¦8�$�3��� Í ij� ]H] ³T¶ji�i È «h É»���i������~a���8¨ = ���������8�¬³¼¶Qi�� Í�k � �¹¨©~��@É»���i���>��~c�$�8¨BÊY���8��~��NmT« = ���������8�¬³ä�¹¨©�����2~-�¬«³~ í¬å©À�¿2ß ~´Â�÷©í-ßVÃ¬³
¤Y�����6���Ø¨©��³´¥ l ³5¶ji�� Í «�m5���a~����8¢����K~����8�$¥ � ÊM�����i¢��6�������¬«h É»��¥>�8¢ � ���3���6�¾�$�8¨ U ���6� � ³�¶jiHi Ç0k Ô8�$¥8�����@É»��¥>�8¢ � ���2���Ø�Y���8¨ � �3�©� U ���6� � «8Ê � � ���2~��p�$¯æ�$�8����~��2¢������2�[«
t°ð*À�Þ � ó Þ6¿2ß!w¬å©À�í-ß�ß{Þ î©í¬å ó í�³ ] ��Ó Í2Ç2Í � Í ��i©³;¶Qi�i Ç «h ¤°�$����³8¶ji��b� k �a�2�3��~-��}T«�¤M�$����«H�Y�8¨©��~������$�8¨©���>�»�$�¤�$���3�2�Ø¢��$�i~����3���3�>���>��ÓK�;� � ¦>¥��-�$�����3�8�$�i��¦>¦>~��Ù�2¢ � ���¬«
t°ð*À�Þ � ó Þ6¿2ß!w¬å©À�í-ß�ß{Þ î©í¬å ó í�³ Í i©Ó Í i¢�¤¶ Ç C©³;¶jiH�£��«h ¤°�¹���¹���$�¤¨ = � � �2��³8¶Qi£� ÈHkVl � � �µ�Õ«N¤°�¹���¹�r���8¨¶¤Y�y~��8��~�� Êp« = � � �3��«·�Y�8¨©�y~-�����$�8¨i���>� �a~����������¦>~��3�>��� � ���8����~�¥8¢������2�8�¬«M���mT« U «æÉ»~��y�2�>³���¨i�����3~�³!¸¾å>Â ö ß�í�÷�î©íª¿�å>÷�Û;Â-î�å�Þ�À�Þ6Â�å©³5¦8�$�3���@¶j�£��� Ç C�C©«
m5�¹�a~����8¢����K~����¤�$¥ � Ê°�����i¢¬�6�$������³8}T�2��� � �2¢3³/n � ³�¶Qi£� È «h ¤°�¹���¹���$�¤¨ = � � �2��³8¶Qi£��� kVl � � �¹�§«�¤°�¹���¹�µ���8¨�¤Y��~��8��~��;Ê¾« = � � �2��« ��� �»¥>�8¨i��~-���-�$�¤¨©���>�¾¦>~��i¢¬�����¬Ó}�~��2�>��� � �Ø��� � �2~�¦ � ��«§Û;Â-î�å>Þ�À�Þ6ò$í3r;ÃQ{ ó ì�Â2ß{Â-îb{$³M�iÓ�¶j� ] �¤¶ji�Ci³;¶ji£�¢�©«h ¤°�¹���¹���$�¤¨ = � � �2��³8¶Qi£��� kVl � � �O�§«¬¤M�������@�$�8¨º¤»��~��8��~��uÊp« = � � �3��«Ú};����¢ � �2���3�2�Ø¢��$�°¨©�»§5��~����8¢��� � �3�>� ¦>~��3�>��� � �Ø��� � �2~�¦ � ��« ���¥¾« l « �b�3���������Ø�$��³ � « � «K}K�6���2�>��³;�$�8¨ É¾«��§«K}T�2������³;��¨©�����2~���³Û;Â*îÙå>Þ�À�Þ6ò�íS�¼ì8í�Â�ð�{$«Mm5�¹�a~����8¢����K~����8�$¥ � ÊM�����i¢��6�������¬³M¤Y�����6���6¨©��³´¥ l ³5¶jib����«h ¤»���>����~�³8¶jiHi ÈHk � ���i�6¨�¤Y���>���y~�«� � ¦>���6¢����K���8����~-�3¢������2�B�©�@� � �2¥�� � �a��½©¦8��~�� � �y�©����«5'�Trað�Â ó í-í�÷�Þ6å2î$Ã°Â�øÀ ì8íT°çÂ�ð¼±�Ã-ì�Â�Ý Â�åG�¼ì8í�Â�ð*{�\°í�øyÂ�ð�Á@â�ß{¿2À�Þ6Â�å�¿�å>÷}t°õ*Ã¬À�ð�¿ ó À�Þ6Â�å©³>¦¤�$�2�¹�vij� Ç �i³µ¶Qi�i È «h p§��¦>�6�������8¨ = � � �3��³¼¶Qi�i�C k �;~��$��� Êp«2p§�$¦>�Ø�$�®�$�¤¨º¤Y��~��8��~��uÊp« = � � �3��« '�£������~-¢ � ��¯p���8����� � ��«Û;Â*îÙå>Þ�À�Þ6ò�í�r;ÃQ{ ó ì�Â2ß{Â-îb{$³ Ç3Ç Ó Í � È � È ¶Qi©³K¶Qi�iHC©«h p§��¦>�6����³�¶jiH��i k �;~-����� Ê¾«!p§�$¦>�Ø�$��«¹½¢¾�¿�À!Á Â;Ó§Êm��� � ¥>�Ø�$�����2�ç�$¯a~���¦>~��������i�-�������2�8����¢ � ���>�2�u��� � � �
n�¥>�����6�$����¨p� � ��¢-Ë���~��8�Ù�$~-¨M¦>~��2�>��� � « � ��¢ � �>�Ø¢��$�Ã�×��¦8�3~��;�»« -« }T« È �H��³ � ��¦8�$~�� � �y�©����¯8};����¢ � �2���2�2�Ù³�b�$~������2���un��������2���Y�>�����y~-��������³>¶jiH��ii«h pM�>�3�>���i¢-Ëúí-Àc¿2ß�ù{³�¶jiHi©¶ k �;~-�����°Êp«jpM�>�3�>���i¢-Ë5³ l �Ù� �@� ���>�y�©�8��~��>³��$�¤¨��»�6���>�N�b�$�>��«©� � �$~��2¢�����~�� ³ ������$�8����~-�3¢������2� � ����~-��~-¢ � ���¹��¯,�2~»¦>�Ø�$�>�>���>�>«c'�frcð�Â ó í-í�÷�Þ6å2î$Ã¾Â�øýÀ ì8íD�§Þ6åiÀ ì��ý¿2À�Þ6Â�å>¿2ßbÛ;Â�å*ø�í¬ð-í¬å ó í�Â�å
t°ð*À�Þ � ó Þ6¿2ß!w¬å©À�í-ß�ß{Þ î©í¬å ó í�³æ¦¤�$�2�¹�v�Hi Ç �£��ib��³;¶jiHi©¶2«h pM�>�3�>���i¢-Ë5³¼¶jiHi�C k �;~-�$���sÊ¾«Mpý���2�>���i¢*Ë5«vm8����~��>���>�s���8����~-�3¢������2� � ����~-��~-¢ � �����K¯,�2~»¦>~��3�>��� � ���2���©���>�>«'��rcð�Â ó í-í�÷�Þ6å3î$Ã»Â�øcÀ ì8í$�cÞ î$ìiÀ6ìV�§¿2À�Þ6Â�å>¿2ß�Û;Â�å*ø�í*ð*í¬å ó í×Â�å�t°ð*À�Þ � ó Þ6¿2ß/w*å©À�í�ß�ß{Þ î©í*å ó í-³8¦8�$�3���2i Ç2Í �´i Ç �©³¶ji�iHC©«h pM�>�3�>���i¢-Ë5³¼¶jiHi©¶y� k �;~-�����çÊp«|pM�>�2�>���i¢*Ë5«-t°â�À�Â�Á@¿2À�Þ ó ¿2ß�ßÄ{fÅMí¬åHí¬ð�¿2À�Þ6å2î�t°õ*Ã¬À�ð�¿ ó À�Þ6Â�åäÃ�øyÂ�ð�rcð�Â�õ¬ß�í¬Áá5Â2ß{ò�Þ6å2î3« } �M� � � �����Ø��³ = ¢ � ���2�§��¯B�;� � ¦>¥�����~ = ¢������¤¢���³Õ�b��~��>�y�2���Pn��������2�o�Y�>������~-��������³M¶Qi�ii¶2«� ��¢ � �>�Ø¢��$�Æ�×�y¦H�3~��§�¬nW�A�� = A�ii¶1A�¶ Ç C©«h pM�>�3�>���i¢-Ë5³¼¶jiHi©¶¬� k �;~-�����uÊp«;pý���2�>���i¢*Ë5« = ����~-¢ � ~���¨©¥8¢¬�����3�s��� � ����~-��~-¢ � �6¢y�$�8¦>~��3�>��� � ���3���i���>��«K��
rað�Â ó í-í�÷�Þ6å2î$Ã Â�øBÀ ì8íV�§Þ6åiÀ ì��ý¿2À�Þ6Â�å>¿2ß§Û;Â�å-ø�í¬ð*í¬å ó íBÂ�å¯t°ð-À�Þ � ó Þ6¿2ß³w¬åiÀ�í-ß�ß{Þ î©í¬å ó í-³»¦8�$�3���V�����j�´�Hi©¶2³¶ji�ii¶2«

Ç �



h pM�>�3�>���i¢-Ë5³¼¶jiHi ÈHk �;~-�$��� Êp«Æpý���2�>���i¢*Ë5«BÊY¥>��� � �����6¢y�$�����B�2���>�y~-�$�����>�ç���8����~-�2¢¬�����3�8�Õ¯,�2~§¦>�Ø�$�>�����>��«
t°ð*À�Þ � ó Þ6¿2ß!w¬å©À�í-ß�ß{Þ î©í¬å ó í�³��H�©³T¶jiHi È «

h pM�3~�¯�³�¶jiH��C k �a�6¢ � �$~�¨��a«|pM�2~�¯�« � ���a�$~�¨ � � �i¨©�y�¼�$¯b~���¦>~��¹�����i�-�������3�ç¢ � ���>�2�¹��«3t°ð*À�Þ � ó Þ6¿2ß!w¬åiÀ�í-ß�ß{Þ�àî©í¬å ó í-³D¶ È Ó È ¶�/���i³K¶jiH��Ci«
h pM�3~�¯�³�¶jiH� ]�k �a�6¢ � �$~�¨G�a«NpM�2~�¯�«Fn �2¢�~��0A��2¦8��~-�����3~-��Ó Ê �b����Ë � ��� � �i¨ ¯,�3~s���¹�$~������>��«Çt°ð*À�Þ � ó Þ6¿2ß

w¬å©À�í-ß�ßãÞ î©í¬å ó í-³ Ç�] Ó Í�] �/�H��³K¶Qi�� ] «
h pM�3~�¯�³�¶jiH�£� k �a�6¢ � �$~�¨}�a«/pM�3~�¯�«K}K�Ø�$�>�>���>�@�3�a������~-¢ � ÓKÊo?ä¥8���©�������$�������»�$¦>¦�~����3¢ � «³t°ð-À�Þ � ó Þ6¿2ßÈw¬åiÀ�í-ß àß{Þ î©í¬å ó í�³ Í2Í Ó)� ] �´�H�©³K¶Qi��£�Ù«
h m5����~�¨ í�Àa¿2ß�ù{³�¶Qi���� k l � � �V�a«�m5����~�¨¼³�}K��¥>� = «H�×�Ù�����i�>����� � ³3�$�8¨@Ê»�����y�u¥Y���b������«©� � ¥>�>Ëi���>�»��� = �Ù�$~yÓ��� �@���8�$��� � �f��¯b�p�2������~-����������~��>���>� � ��¢ � �$���6� � «�~´¿ ó ì�Þ6å8í3�Kí�¿�ð¬å>Þ6å2î2³�¶3Ó�¶2¶� È �©³T¶ji��H�©«
h m5����~�¨ í�Àa¿2ß�ù{³�¶Qi��£� kVl � � �f�a«!m5�$��~-¨¼³�Ê»�����y�S¥»����������³��$�8¨ }K��¥>� = « �a�������i�>����� � « = ����~�Ó»ÊY� ��~-¢ � �»A����¢���¥>~��M¯,�3~a�2���>�y~-�$�����©�����������3���8¢���«�t°ð-À�Þ � ó Þ6¿2ß w¬å©À�í-ß�ß{Þ î©í¬å ó í-³ Í3Í Ó�¶1�´� È ³K¶Qi��b��«
h m5���>�2������³�¶Qi�� Í�k }K���³m5���>�2������«�m8�¹�$~������>�»�*§5��¢��������D������~-¢ �Õ� ��¥>~��Ø�����6¢��¬«����rcð�Â ó í-í�÷�Þ6å3î$Ã;Â�øbÀ6ì8í³�cÞ î$ìiÀ6ì

w¬å©À�í¬ð¬å>¿2À�Þ6Â�å�¿2ß�ª�Â�Þ6å©ÀMÛ;Â�å-ø�í¬ð*í¬å ó í¾Â�å�t°ð*À�Þ � ó Þ6¿2ß w*å©À�í�ß�ß{Þ î©í*å ó í�³¼¦8�$�3��� È ¶jij� ÈÙÇ ¶2³;¶Qi�� Í «
h m5��~�Ëi���ç�$�¤¨ = � � �2��³8¶Qi��©¶ kVl �����m5��~�Ëi��� �$�¤¨¯¤»��~��8��~��@Êp« = � � �2��«fm8���$~��>���>� � � ~��3¥>� � �2~��$�a� � �$¯��Ëi�����5��� � ���i�-��� � �i¨©�������>��«µ��Wrcð�Â ó í-í�÷�Þ6å2î$ÃýÂ�ø§À6ì8í��¼ì�Þ6ð�÷�t°å>å�â©¿2ß;Û;Â�å*ø�í*ð*í¬å ó í¾Â�øýÀ ì8íuÛ;Â-î�å>Þ�À�Þ6ò$íá ó Þ�í¬å ó í¾á5Â ó Þ�í-À4{$³�¶jiH�©¶3«
h m5��~�Ëi���ç�$�¤¨ = � � �2��³8¶Qi��£� k l ������¤p«¡m5�$~�Ëi��� �$�¤¨s¤Y��~��H�y~��§Êp« = � � �3��« UÚ� �´�B¨©�Ø�$�2~�� � �Ø� ����� � �*A��� � ���*�D���2~�� � ���y�r� � �2¥¤���$�¤¨����2~�¨>��«¾Û;Â-î�å>Þ�À�Þ6ò$íMá ó Þ�í*å ó í-³K¶3¶2Ó)� ] �£i�i©³D¶ji��b��«
h m5��~�Ëi���±í-Àc¿2ß�ù{³�¶jiH��� k l �����P¤p«�m5��~�Ëi����³ÚÔ>~���¨©��~��6¢-ËÉ�a���{¯�³ l �$� � � É¾«ú�b�$~��8�3�>������³Ú�$�¤¨ ÊY���2���Ø�ÉY¥��2�����2���-�©«TÊ/ËMÌ!Í3¿�Ó@ÊÇÎ8��½i�������@��½i¦8��~��§~��¹�2���3�>��~¾�a��� �´� ¥>�����»A'¨©� � �����B���i¯,��~����¤¢����>��«úÛ;Â-î�å>Þ�À�Þ6ò$í

r ÃQ{ ó ì�Â2ß{Â-îb{�³�¶ Ç Ó�¶jCi¶1�8¶ Í �i³ ¶Qi��H�©«
h n����©���2��³5¶jiH��� k = ���y����� n����i���3��« �Kí�¿�ð¬å>Þ6å2îÏ�MÐ§í ó À�Þ6ò$í á�í�¿�ð ó ì Û;Â�å©À�ð�Â2ßG¸¾å>Â ö ß�í�÷�î©í º t°å

� ô�Ý8ß{¿�å>¿2À�Þ6Â�å©à
Ñ»¿$Ã�í�÷¯tbÝ�Ý5ð�Â�¿ ó ìi« } �M� � � �����6��³ = ¢ � ���2�»�$¯@�;� � ¦>¥>����~ = ¢������¤¢���³��b�$~��>���3���Wn��y�»A���2���Y�>������~-��������³>¶Qi����i« � ��¢ � �>�6¢����|�×��¦8�3~��§�¬nW�A�� = A��H�¢A�¶ Í2Í «
h n����3�>����³�¶Qi��H� k �»��� � �2�8¨ l «�n����3�>����«iÉY�y�>��~-����� ³ ���>�;� � �;�2~-¨i��~��$¯8�3¦8��~-�����2~��æ��� � �2¢�~��0A��2¦8��~��$���3~-�¬«'��rcð�Â ó í-í�÷�Þ6å3î$Ã»Â�ø»À6ì8í$¨bÞ ø¬À6ì-w*å©À�í*ð�å>¿2À�Þ6Â�å>¿2ßDÛ;Â�å*ø�í¬ð*í*å ó í»Â�å�~ ¿ ó ì�Þ6åHíN�Kí�¿�ð¬å>Þ6å2î2³3¦8�$�3��� Ç ��Cj� Ç � Í ³= �$��n �$���y�>³¼�bÊp³�¶Qi����i« n��3~��Ù�$�Wp§��¥©¯ � �$����«
h ¥»���������5�$�8¨ = � � �3��³8¶jib� Ç0k Ê»�����y�G¥»���������a���8¨º¤Y��~��H�y~��ªÊp« = � � �3��«qÒýâ©Á@¿�åGrcð�Â�õ�ß�í*Á á5Â2ß{òyÞ6å2î2«}�~����i���6¢¬�D¤M�$����³;�����2���y�����i¨��;���Ä§[��³/¥ l ³�¶ji£� Ç «
h ¥»���������;í-Àa¿2ß�ù{³�¶Qi��HC k Ê»�����y�-¥»����������³ l «��»« = � ���§³��$�8¨u¤»��~��8��~��KÊp« = � � �3��«iÊ �3�$~��������M��¯¼���©�����������3���©�������~��>���>�s���´�u�2���>�y~-�$�D¦>~��3�>��� � ���2�����y~�«§��fn �$~�� � �������»«M�;�$�i������³8��¨©�����2~y³�w¬åiÀ�í¬ð¬å>¿2À�Þ6Â�å>¿2ß3��ð�¿ ó À6ÃÞ6å Û;Â�ÁYÝ5âäÀ�í¬ðÕá ó Þ�í¬å ó íª¿�å>÷¯�8í ó ì�å>Â2ßãÂ*îÃ{r¿�å�÷G�¼ì8í¬Þ6ðItbÝ�Ý8ß{Þ ó ¿2À�Þ6Â�åäÃ¬³����2��¥ � � Ç Ó = ���{¯:A#�»~��Ù�$�>� ³ �����= �>����� � ��³©¦¤�$�2�¹�Õ¶ ]2Í �¤¶j�Hi©«�}µ�y~���� � �2�ç}K~��¹����³M¥»���q�;�3~�Ë5³/¥v�@³5¶jiH��C©«

Ç �
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