
���������
	��
���������������������������������! ��"��#��$�
%
������#&%
��'
 (�
������)*�
+�,��
���.-/%"��0"1�%"0
�.23��%
	$4�%"�������5���76

8:9�;�<>=@?&ACB>DFE
<HG
IKJ$LNM�O$P ARQ�S$TC<>ARU$TCACDV8VA M 9
Q PWL ARU P

X7U$<>;
ARQYDZ< P\[@J^]
_ <`DaT J U$DZ<HU

b�c J�L 9^D7dKA M DFG
IKJ$LNM�O$P ARQKS$TC<>ARU$TCACDV8VA M 9
Q PFL ARU P

X7U$<>;
ARQYDZ< P\[@J^]
_ <`DaT J U$DZ<HU

e@f
gihRjRk�l^h
m:n(oqp�rZsutqp�n@vxwRt�nzy5{�rZwR|Wnzy5tqvx}Rv�~xv>t���ra�/{�rawRt�n\�Ctq���`y5n�nz�H~��aw��a���W�Fn
y5n\�W{�p��Z}�vx~xv�t��!�Ry5ra}R~�n��Ko��Zw��&�@{5~��Wo�o:ra�7o�n�tq��{�raw�o�tqy5�avxwRt:��y5rZ}��
~�n\�Ko����Zv�|Wnzw��N{�rawRt�n\�Ctq���`y5n�nz�H~��aw��a���W�Fn�y5n\�W{�p��Z}�vx~xv�t�����y5rZ}�~�n\���
s�n�oqp�rZs!p�rZs.t�rV{�raw�o�tqy���{\tK�Vo�n�tq��{�raw�o�tqy5�avxwRtK�Ry5ra}R~�n���s�p�rFo�n
�Zw�o�s�nzy
�av�|Wn\o"��o�ra~x��tqv�raw/t�rKtqp�n"y5n\�W{�p��Z}�vx~xv�t�����y5rZ}�~�n��7�
�av�|Wn5w:�
o�n\tq�q{\raw�o�tqy5�avxwRt��Ry5ra}R~�n����Rs�n�oqp�rZs�p�rZs�t�r
{�raw�o�tqy���{�t���{\rawRt�n��Ctq�
�`y5n�nz�H~��aw��a���W�Fn�y5n��F{�p��a}Rvx~xv�tq����y5rZ}�~�n\��s�p�rWo�n"�Zw�o�s�nzy��av�|Fn�o���o�ra�
~x��tqv�raw t�r�tqp�n�o�n�tq��{�raw�o�tqy5�avxwRt*�Ry5ra}R~�n���¡:¢�p�n£vxwRt�n5y5{�rawR|Fnzy5tqvx}�vx~��
v�t��¤rZ��tqp�n�o�nKt�s�r��¥ray5�K�Z~xv�o��Ko*rZ¦
nzy5o��aw/{�raw�{�nz��tq���a~��F��|Z�awRt��F�Wn
�Z§Cvxw&t�rNtqp�n¤�F��|Z�ZwRt��W�Wn/�W�avxw�n��@�>y5rW�¨tqp�n©vxwRt�nzy5{\rawR|Wn5y5tqvx}�vx~�v�tq�
rZ�"ªRw�v�t�n5�qo�t��Ft�n¤�Z��t�rF�K�Wt��/�aw���y5n��Z��~��Zy�n\�W��y5n�o�oqv�rZw�o�vxw«�Hray5���a~
~��Zw��Z���F�Wn�tqp�n�rZy5�W��w��W�Kn5~��W���¤�Ry5ra}R~�n���{��aw«}
n��HrZy5���R~��Wt�n��Nvxw
s�pRv�{�p�n�|FnzyV�Hray5���a~xv�o��¬v�o7�KrWo�tKw��Wtq�Ry5�a~H¡®­�t��a~�o�rNra¦^nzy5o�o�rF�Kn
vxw�oqv��apRtVvxwRt�r�tqp�n@¯�°*±�²�³F´£}^rWt�tq~�nzw�n�{�§Rµ��HrZyV�Cvx¦
nzy5nzwRtVt��W�
n�o�rZ�
�Ry5rW�Zy5�W�*���Zw��Z~��Coqv�o��Ry5ra}R~�n��Ko����aw��&�Z~x~�ras�o�y5n�oq�R~�t�o©�Ry5n�|Wv�rZ��oq~��
rZ}�t��Zvxw�n\�¤�Hray
{�rZwRt�n��Ctq�H�>y5n�nz�H~��Zw��Z���F�WnKy5n��W{�p��a}Rvx~xv�tq�V��y5rZ}�~�n���o�t�r
}^n��a�R��~xv�n��/t�rKo�n�tq��{�raw�o�tqy5�avxwRt���y5rZ}�~�n\�Ko�¡

¶ ·�¸ hRj�¹�º�»¼l�hR½�¹ ¸
¢�pRv�o¾���a�
n5y�{�rZw�{�n5y�w�o
�a~��WrZy�v�tqp���o"�Hray
{�rZwR|Wnzy5tqvxw���}
n\tqs�n�n5w:tqs�r
t�n\{�pRw�v�¿W��n�o¬�¥ray¨�Hray5�K�Z~xv�Àzvxw��Á�Ry5rW�Zy5�W�*���aw��a~��Coqv`oÂ��y5rZ}�~�n\�Ko��
{\rawRt�n��Ctq�H�>y5n�n5��~��Zw��Z���F�WnNy5n��W{�p��Z}�vx~xv�t��3�aw����«{z~��Wo�o:ra��o�n�tV{�rZw��
o�tqy5�ZvxwRt�o�¡ÄÃ¼rZwRt�n��Ctq�H�>y5n�nz�H~��Zw��Z���F�Wn�y5n��F{�p��a}Rvx~xv�tq��±�Ã�Å�Æ
��y5n\�W{�p��
�Z}�vx~xv�t��R´©v�o��«�Wnzw�nzy5�Z~xv�À��Wtqv�rZwÇrZ�KrZy5�ivxw��ay5�(�ay5�Z��p(y5n��F{�p��a}Rvx~xv�tq�
±>vH¡ nW¡���tqy5�aw�oqv�tqv�|WnN{z~�rFoq��y5nY´z¡È­�t�p��Fo�}
n�nzw(��o�n����HrZyV��wC����}
nzy
rZ���Ry5rW�ay5�F�*���aw��a~��Coqv�o��a�R�R~xv�{��Wtqv�rZw�o���vxw�{z~x���Cvxw��¤vxwRt�n5y���y5rC{�n\�i�Ry5�a~
oq~xv�{5vxw���É�Ê�ËR��ÊZÌ�Íq��vxwRt�nzy���y5rC{\n��i�Ry5�a~
�R�Wt��ZÎ�rZs.�aw��a~��Coqv�oVÉ�Ê�ÏZÍq���Zw��
oqp��a�^n*�Zw��Z~��Coqv�o�É ÐWÐ�Íq¡
ÑCn�t�{\raw�o�tqy5�avxwRt�o�p��Z|Wn�}
n�nzw£�a�R��~xv�n��7t�r¾�Ry5rW�Zy5�W�3�aw��a~��Coqv�o�}R�

��oqvxw��Vtqp�n��Òt�r�{\ra~x~�n�{�t�±H��oq�R�
nzy5o�n\t�ra�\´"tqp�n*o�n�t�rZ��|Z�Z~x��n�o�tqp��Wt
tqp�n��Ry5rW�Zy5�W��Ó oK|Z�ay�v��Z}�~�n\o��K�Z�¤p�ra~��«�i�Ry�vxw��Nn��Cn\{z��tqv�rZw$¡N¢��W���
v�{\�a~x~��W���No�n�t�|Z�ay�v��Z}�~�n:v�o�{zy5n��Ft�n����HrZy�n\�W{�p��Ry5rW�ay5�F�¬|Z�Zy�v��a}R~�n
�Ft�n��W{�p:��y5rF�ay5�W���
rZvxwRt�¡�ÑCn�t�{�rZw�o�tqy5�ZvxwRt�oK�ay5nKtqp�nzw/�Wnzw�nzy5�Ft�n��
tqp��Wt��Z���Ry5rZ�Wv��K�Wt�n
tqp�n���y5rF�ay5�W�7Ó o�}
nzp��Z|Wv�rayZ¡�ÔÕy5rF�ay5�F�!�Zw��Z~��Coqv�o
Öq×�ØZÙ Ú�ÛÝÜ\Þ�ß
Û�àzÚ�ÚHáaâZâFÜ�ÞHã�ä�å�Ù æKâFàzÞHã�ç�è�ãHØZä�é�àzãHÙ Ü�æFàzê�ë�ì�Ù ä�æZì�ä�íZÜ�áZæ�îåFàzãHÙ Ü�æ�áaæZåZä�Þ
ï�Þ�àzæ�ãHÚ�ð$ð
ñÝî¥òaó5ô�ôzõYözõ�àzæZå"ð�ðÝñ
îHò�÷\ö�ø�÷�÷�ù�úûàzæZå¾ç\è¾ãHØZä$ü�äqî

ý ä�æZÚHä"þ�åZÿ5àzæZì�ä�å�ñ$ä�ÚHä5àzÞHìqØ���ÞHÜ��Hä�ì�ãHÚ�þ�ï�ä�æZì�è�����Ü�æZÙ ã�Ü\Þ�ä�å�ç�è�ãHØaä	��

ì�äÜ ý é�à�ÿ5àzêFñ$ä�ÚHä5àzÞHìqØ�áZæZåZä�Þ$ì�Ü�æ�ãHÞ�àzì�ãHÚ�é�ô�ô\ôaó�õzî¥ò�ö�î
�zî�ó�ò��YùÝà5æaå
é�ô�ô�ôaóûõzîHò\ùûîó�îHôaó\ó�õ����
� ó�öaó5ô ��ä�Ú�ã ü�à�è�ãHÜ�æ ëYãHÞHä�ä�ã�ú ��à5åaÙ ÚHÜ�æCú ��� ø��Zù�ô\÷��

� ��ä�ê ÚHß�Ù�ú ÞHä�âZÚ����$ì�Ú�� Û$Ù Ú�ì�� ä�åZá

tqp�nzwV}
n�{�rF�Kn�o
�£�Ry5ra}R~�n���rZ��ª�w��Cvxw��7tqp�n�~�n��Wo�t
o�ra~x��tqv�rawNrZ��tqp�n
o�n�tq��{�rZw�o�tqy5�ZvxwRt"��y5rZ}�~�n��ÈÉ  YÍ�¡
¢¼p�n���y�vxw�{zvx���a~�{�rZwRtqy�vx}���tqv�raw:rZ�
tqp�v�o����a�
nzy�v�o�t�r�y5nz~��Wt�n
tqp�n�o�n

tqs�rKt�n�{�p�wRv�¿W��n\o��
! m:n¾�Zv�|Wn
��{�raw�o�tqy���{\tqv�rawV�HrZy�{�rawR|Fnzy5tqvxw�����Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t���Ry5ra}R~�n��!vxwRt�r���o�n�tq��{�rZw�o�tqy5�ZvxwRt��Ry5ra}R~�n���¡�¢�pRv�o�{\raw�o�tqy���{�tqv�rZw
{��Zw*}
n�{��Zy�y�v�n��Kra��tÝvxw£°*±�²#"%$F´Ýtqv��KnF�Ws�p�nzy5n�²�v�o�tqp�nÕwC����}
nzy
ra��w�rC��n\o�vxw«tqp�n��Zy5�a�Rp$���Zw��&$�v�o�tqp�n£wC����}
nzy�rZ�"n\���Fn�o�vxw
tqp�n��ay5�a�Rp�¡

! m:nK�av�|Fn��Vo�n\{�raw���{�rZw�o�tqy���{�tqv�rawN�HrZy�{�rawR|Fnzy5tqvxw��¤�7o�n�tq��{�rawR�o�tqy5�avxwRt���y5rZ}�~�n\��vxwRt�r���Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t��©�Ry5ra}R~�n���¡('
�W�avxw
tqp�n�{�raw�o�tqy���{\tqv�rawN{��ZwV}
n�{��Zy�y�v�n��¤rZ��t�vxw:tqv��Kn�~xvxw�n��Zy�vxw:tqp�n
oqv�À�n�ra� tqp�n�o�n�tq��{�rZw�o�tqy5�ZvxwRt"��y5rZ}�~�n\��¡
m¤nV�F�avxw(o�n�|Fnzy5�a~
}
nzw�nzª�t�o��>y5rW� §Cw�rZs�vxw��Ntqp��Wt�tqp�n\o�n¤t�s�r

�Ry5rW�ay5�F�*���aw��a~��Coqv�o��Hray5���a~xv�o��Ko��Zy5n"vxwRt�nzy5{�rawR|Fnzy5tqvx}R~�nW�

! ¢�p�n5y5n£v�o��aw«�W�R|Z�awRt��W�Fn��>y5rF�Ètqp�n7{�raw�{�nz��tq���Z~
o�t��aw��i�
rZvxwRt��
m�p�nzw/{�rawR�>y5rZwRt�n���s�v�tqp��K�Ry5rW�Zy5�W�*���aw��a~��Coqv�oK�Ry5ra}R~�n�����rZw�n
{��Zw:tqp�vxwR§��Zw��Vy5n��Fo�rawVvxw/t�nzy5�Ko"rZ��s�pRv�{�p�n�|Fnzy*���ay5�F�iv��F��v�o
�KrFo�t��a�R��y5rZ��y�v��Ft�nW¡�±H¢�p�v�o�v�o��Zw��Z~�rW�Fra��o�t�r�tqp�n�oqv�tq���Ftqv�rawVrZw�n
p��Wo�vxw7�Hray5�K�Z~�~��aw��a���W�Fn*tqp�n�rZy5��s�v�tqp�ªRw�v�t�nz��o�t��Ft�n��a��t�rW�K�Ft��
�aw��*y5n��Z��~��Zy�n\�W��y5n�o�oqv�rZw�o���ray�s�v�tqpK�R��oqp��Rras�w��Z��t�rF�K�Wt����Zw��
{�rZwRt�n��Ctq�H�>y5n�nK�Zy5�W�K�K�Zy5o�¡x´�Å�rZy�n��C�W����~�nW�ÕÃ¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��
~�n��F��o�t�r"w��Wtq�Ry5�a~
�Hray5���R~��Wtqv�raw�o"rZ�$vxwRt�nzy��Ry5rC{�n��C�Ry5�a~��R�Wt��ZÎ�rZs
�aw��a~��Coqv�oNÉ�ÊZÌYÍ��Zw���vxwRt�n5y���y5rC{�n\�i�Ry5�a~�oq~xv�{5vxw��&É ÐaÏR��Ê�ËaÍ�¡ ÑCn�tq�
{�rZw�o�tqy5�ZvxwRt�o ~�n��F� t�rÂw��Wtq�Ry5�a~ �Hray5���R~��Wtqv�raw�o¨ra�Òoqp��Z�
n
�aw��a~��Coqv�o:É Ê) i��Ð�*aÍ�¡,+��W{�p�rZ�
tqp�n�o�n���y5rZ}�~�n\�Ko�{�ra�R~���}
n��Hray��
����~��Ft�n�����oqvxw���tqp�n*±>y5n�oq�^n�{�tqv�|WnY´¾ra�R�
rFoqv�t�n��HrZy5�K�a~xv�o���o�-�rZ��y
vxwRt�nzy5{�rZwR|Wnzy5tqvx}Rvx~�v>t��©y5n�oq�R~�t¾�¥ray5����~��Ft�n�o"tqpRv�o¾v��Rn����Ry5n�{zv�o�n5~��.-
}R��t�v�t"s�ra�R~���}
n��Zs¼§Rs��ay5�
¡

! ¢�p�n\o�n&{�raw�o�tqy���{�tqv�raw�o&�a~�o�r.rZ¦
nzy�o�rW�Kn(vxw�oqv��ZpRt�vxwRt�r.tqp�n¯�°*±�² ³ ´$}
rWt�tq~�nzw�n�{�§Rµ*�HrZy���y5rF�ay5�F�*���aw��a~��Coqv�o¾�Ry5ra}R~�n��Ko�¡
±�­�¡ nW¡��
��wC����}
nzy�ra�$�Ry5rW�Zy5�W�*���Zw��Z~��Coqv�o��Ry5ra}R~�n��Ko
�ay5n¾§Cw�rZs�wVt�r*}
n
o�ra~�|Z�Z}�~�n*vxw:tqv���nK°*±�² ³ ´z�C}���t¾w�r�oq��}R��{z��}Rv�{z��tqv��KnK�Z~��WrZy�v�tqp��
v�oK§Cw�rZs�w�¡x´�¢�p�v�oKv�o7o�rW�Kn�tqv���n�o¤±Hnzy�y5rZw�n\ra��oq~��R´��Wt�tqy�vx}R��t�n��
t�rVtqp�n�w�n�n��Nt�r��
nzy��HrZy5� tqy5�Zw�oqv�tqv�|FnV{z~�rWoq�Ry5nVs�p�nzw��©�Ry5ra}R�
~�n��3v�o�o�ra~�|Fn��Ý¡0/"rZs�n�|FnzyZ�W}
n\{��a��o�n"tqy5�Zw�oqv�tqv�|Fn�{z~�rWoq�Ry5n�{��aw�}
n
�
nzy��¥ray5�Kn���vxw«oq�R}���{z�R}�v�{:tqv��Kn:É ÏZÍq��tqpRv�o*v�oKw�rWt�tqp�n7{�ray�y5n�{\t
n��W�R~��aw��Wtqv�rZw$¡�m:n�p��Z|Wn*~�rZw���}
nz~xv�n�|Fn���tqp��Wt"tqp�n�y5n��a~ o�ra�Ry5{�n
ra� tqp�n�°*±�²�³Z´�}
rWt�tq~�nzw�n�{�§�v�o
tqp��Ft���Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq���Ry5ra}R�
~�n��.w�n\n���o
t�rK}
n�o�ra~�|Fn��Ý¡
¢�p�v�o����Z�
nzy�oqp�rZs¾o�tqpRv�o�t�r*}
n�tqp�n
{��Fo�n"�Hray
�K{z~��Fo�o"rZ��o�n�tq��{�raw�o�tqy5�avxwRt���y5rZ}�~�n���o�¡

! Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq��v�o�§Cw�rZs�wNt�r�}^n£~�rF�a��oq���W{�n7{�rW�*�R~�n�t�nK�HrZy�
rZ~��Ww�rF�*v��a~�tqv��KnV±Hray/¯qÔ�¢"­21,+Õ��{�rF�*�R~�n�t�n�µC´�ÉxÐZËaÍ�¡43�n\{��a��o�n
tqp�nVÃ�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�«t�rVo�n�tq��{�raw�o�tqy5�avxwRt�{�rZw�o�tqy���{�tqv�raw({\�aw
}
n��
nzy��HrZy5�Kn���vxw*~�rF�a��oq���W{�nW��tqp�v�o$���a�
n5y���n���raw�o�tqy5�Wt�n�o�tqp��Ft$�
{z~��Fo�o�ra�Ro�n�tq��{�rZw�o�tqy5�ZvxwRt$��y5rZ}�~�n���o��Zy5n��a~�o�r"Ô�¢
­51,+���{�rW�*�R~�n�t�nW¡
3�n�{\�a��o�n�Ô�¢
­51,+���{�rW�*�R~�n�t�n���y5rZ}�~�n���oK�ay5nK}
nz~xv�n\|Wn��Nw�rFt*t�r



}^n�n���{zv�n5wRtq~��*���Zy5�a~x~�nz~xv`À��Z}�~`nK±>vH¡ nF¡ �F{��awRw�rWt�}
n�o�ra~�|Wn\�*vxwK�
rZ~��W�
~�rF�Ktqv��Kn�rZw����
rZ~��Ww�rF�*v��a~�wC����}
nzy
rZ�$�Ry5rC{�n�o�o�ray5o5´z��tqp�v�o����a�
�^nzy�n��Ct�n5w��Ro�tqp�n�{z~��Fo�o�ra����y5rF�ay5�W���q�Zw��Z~��Coqv�o*�Ry5ra}R~�n��Ko�tqp��Wt
�Zy5n"��wR~xvx§Cn5~��¤t�r*p��Z|Wn�n���{zv�n5wRt¼���ay5�Z~x~�nz~��a~��WrZy�v�tqp���o�¡

! 'Ò��n����aw����Z~��Wray�v�tqp��u{�rW������t�n�oV�����Zy5tqv��a~�o�rZ~x��tqv�rZw3t�rN�
�Ry5ra}R~�n�����s¼p�nzw rawR~������Zy5t�ra��tqp�n��>�R~x~��aw�o�s�nzy7v�o�w�n�n��Rn��Ý¡
Å�ray�n��C�W�*�R~�nW���*�Rn��K�Zw����a~��Fray�v�tqp�����v��apRt�}
n���o�n\��t�r�{\rW�*�
�R��t�n¤tqp�n©y5n\oq��~�t�oVrZ�����Ry5rW�Zy5�W�¨�aw��a~��Coqv�o:rawR~����Hray7�
ravxwRt�o
vxw tqp�n¤vxwRw�nzy5��rWo�t�~�rCra��o�ra�£�@�av�|Wn5w!�Ry5rW�Zy5�W��¡ 3�n�{��Z��o�n
Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t����Ry5ra}R~�n��Ko�{��awN}
n7o�ra~�|Fn���vxw«�V�Rn��K�aw��C�
�Cy�v�|Wn5w��H�WoqpRv�raw ±HnW¡ �R¡ �
o�n\n�ÉxÐFÐi��ÐCÊ�ÍH´z�
tqpRv�o����a�^nzy�oqp�rZs�o�tqp��Wt
±>vxw:�Ry�vxw�{zvx�R~�nZ´�o�n�tq��{�raw�o�tqy5�avxwRt��Ry5ra}R~�n��Ko�{��Zw��Z~�o�r�}
n�o�ra~�|Fn��
vxw/����n\�K�aw��i���Cy�v�|Wnzw/�H�WoqpRv�raw�¡�¢�rKrZ��y�§Cw�rZs¼~�n\���FnW�$tqpRv�o"p��Wo
w�rWt�}
n\nzw�vxwR|Fn�o�tqv��W�Ft�n��©}^nz�Hray5n"vxw tqp�n"~xv�t�n5y5�Wtq�Ry5nKraw7o�n�t�{�rZw��
o�tqy5�ZvxwRt�o�¡

! Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t��*~�nzw���o$v�t�o�nz~x�^t�r¾�Zw��Z~��Coqv�o�ra�R~��aw��a���W�Fn�o�s¼v�tqp��~��FÀ���o�n\�K�awRtqv�{�oNÉ ÐWÐYÍ�¡ ÑCn�tV{�rZw�o�tqy5�ZvxwRt�o¤�Zy5n¤�KrZy5n¤y5n��F�i�
vx~��@��o�n���t�r«�aw��a~��CÀ�n�~��Zw��Z���F�Wn�o�s�v�tqp��No�tqy�v�{�tVo�n��K�ZwRtqv�{�o�¡
/
rZs�n�|Wn5yZ�$rZ��y�vxwRt�nzy5{\rawR|Wn5y5tqvx}�vx~�v�tq��y5n�oq�R~�t�o*oqp�rZs3tqp��Ft�Ã¼Å�Æ
�
y5n\�W{�p��Z}�vx~xv�t��V{��aw7}
n"��o�n\��t�r��aw��a~��CÀ�n�o�tqy�v�{�t�~��aw��a���W�Fn�o��$�Zw��
o�n\t¾{\raw�o�tqy5�avxwRt�o�{��Zw�}
n"��o�n��Vt�rK�Zw��Z~��CÀ�n*~��WÀ\��~��aw��a���W�Fn�o�¡
Å�rZyK}
rWtqp«{�rZw�o�tqy���{�tqv�rZw�o7tqp�nzy5n�v�o��Vtqp�rZy�wR��v�o�oq��nVtqp��WtKs�n

����o�t*�F���Cy5n�o�o��7m�p�nzw«s�nK��~x���¤tqp�n�|Z�ay�v�ra��oK���Zy5�W�Kn\t�nzy5oKtqp��Wt
{�p��ay5�W{\t�nzy�v�À�nVtqp�n�oqv�À\n�ra�¼tqp�n7tqy5�aw�oq�Hray5�Kn\���Ry5ra}R~�n��Ko�vxwRt�r¤tqp�n
o�t��Zw��R�ay5�(�Hray5����~��Fo¤�HrZyVtqp�n�s�ray5o�tq��{��Wo�n/�Wo��C�*��t�rWtqv�{�y��Rw�wRvxw��
tqv���n�vxw@s�pRv�{�p«tqp�n�tqy5�Zw�oq�HrZy5�Kn��N��y5rZ}�~�n���o�{\�awN}
n�o�rZ~�|Wn��
��v�t
�Z���^n��ay5o�tqp��Wt*}
rFtqp«ra��rZ��y£{�raw�o�tqy���{\tqv�raw�o�{\�a��o�nV��}�~�rZs����«vxw
tqp�n�tqv��KnKy5n�¿W�Rvxy5n��Nt�r�o�ra~�|Fn�tqp�nK��y5rZ}�~�n��7¡V¢�p��Ft"v�o��Õ�`y5rW��tqp�n
o�t��Zw��C�
rZvxwRt�ra��s�rZy5o�tq��{��Wo�n��Fo��C�*��t�rWtqv�{¤y��Rw�wRvxw���tqv��KnF�"v�t��Z���
�^n��ay5o�tqp��WtKs�n��Rr¤s�ray5o�n�}R�:�
nzy��HrZy5�*vxw��Ntqp�n�tqy5�Zw�oq�HrZy5�K�Wtqv�rZw
�Zw��/o�ra~�|Wvxw���tqp�n�tqy5�Zw�oq�HrZy5�Kn��¤�Ry5ra}R~�n���¡©­¥��tqp�v�oKs�nzy5nKtqy���nW�$v�t
s�ra�R~���w�rFt�}
n���o��Wtqv�oq�H�F{�t�ray5�7��n���raw�o�tqy5�Wtqv�raw/ra��¯�vxwRt�nzy5{\rawR|Wn5y5tq�
vx}Rvx~xv�tq�F¡ µ3­>w/Ñin\{�tqv�raw�o�Ë�¡ Ë��aw��¤ÏR¡xÐC�
s�n�n��C�W��vxw�n�tqpRv�o¾v�o�oq��n��Zw��
oqp�rZsNtqp��Ft$vxwK�H�W{\t$tqp�n��Wo��C�*��t�rWtqv�{�y���wR��tqv��Kn�rZ�
tqp�n�{�raw�o�tqy���{\t�n��
�Ry5ra}R~�n��Ko�v�o�tqp�n�o��W�Kn��Fo�tqp�n��Ry5ra}R~�n��Ko�tqp�n��*s�nzy5n�{�raw�o�tqy���{\t�n��
�`y5rW��¡
m:n*�Fo�oq���Kn�tqp��Ft�tqp�n�y5n��W�Rnzy�v�o��H�W�*vx~xv��ZyKs�v�tqp/{�rawRt�n\�Ctq���`y5n�n

�Zy5�W�K���ay5o�¡�­¥w�ÑCn�{�tqv�rZwVÐC�Ws�n��RnzªRw�n
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�K�Zw���o�n�tq�
{\raw�o�tqy5�avxwRt���y5rZ}�~�n���o����Zw����Rn�o�{zy�vx}
n��R�Ww��F�*v�{z�H��y5rF�ay5�F�K�*vxw��K�a~x�
�Fray�v�tqp��Ko"tqp��Wt�{��aw7}
n"��o�n\��t�r�o�ra~�|Wn�tqp�n���¡�Ñin\{�tqv�raw©Ð*�a~�o�rK�Rnz�
ªRw�n�o�y5n\�a�R~��ay�t�nzy5�È�Zy5�W�K�K�Zy5o���s�p�v�{�pN�Zy5n£��o�n���t�rV�Zv�|WnKªRw�v�t�n
�Ry5n�o�nzwRt��Ftqv�raw�o�rZ��o�rZ~x��tqv�rZw�o�t�r�o�n�tq��{�raw�o�tqy5�avxwRt��Ry5ra}R~�n��Ko�¡�­¥w�ÑCn�{z�
tqv�rZwNË���s�n�oqp�rZs&p�ras3t�r7n��W��y5n\o�o�Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t�����oqvxw��Vo�n�t
{\raw�o�tqy5�avxwRt�o��
�aw��@�iv�o�{z��o�o�tqp�n�y��Rw�wRvxw��Ntqv��KnVrZ��tqp�nV�R�Ww��W�*v�{
�Ry5rW�Zy5�W�K��vxw��:�a~��Fray�v�tqp�� raw�tqp�n*y5n\oq��~�tqvxw��©�Ry5ra}R~�n���¡7Å$vxw��a~x~��W�
vxw�ÑCn�{�tqv�raw/Ï���s�n��Cv�o�{z��o�o�p�ras(t�rKy5n�o�t��Wt�n�o�n�tq��{�rZw�o�tqy5�ZvxwRt"��y5rZ}��
~�n\�Ko*�FoKÃ�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t����Ry5ra}R~�n��KoK�Zw����F�W�Zvxw�n\�C�W�*vxw�n�tqp�n
y��RwRw�vxw��Vtqv��Kn�ra��tqp�n*�R�Ww��F�*v�{K��y5rF�ay5�F�K�*vxw����a~��Fray�v�tqp���¡�ÑCn�{z�
tqv�rZw/Ì*ra¦^nzy5o"o�rF�Kn�{�raw�{z~x���ivxw���y5n��K�Zy�§Ro�¡

� � k�l�����j�¹¾» ¸ º
¢�rK�Rw��Rnzy5o�t��Zw���tqp�n�vxwRt�nzy5{�rawR|Fnzy5tqvx}Rv ~xv`tq�¤y5n\oq��~�t��$v�t�v�o"w�n\{�n�o�o��ay5�
t�r"p��Z|Wn
���ay5�Woq�7rZ�
tqp�n���y5rZ}�~�n\�Ç�RrW�K�Zvxw�o�tqp��Wt�s�n��ay5n�s�ray�§Cvxw��
s�v�tqp7�aw���tqp�n��Z~��Wray�v�tqp��Ko��HrZy�o�rZ~�|Wvxw���tqp�n�o�n�tq�W�
n�o�ra�
��y5rZ}�~�n\�Ko�¡
±H¢��Z}�~�nKÊ�oq���K���ay�v�À�n�o
o�rW�Kn
ra� tqp�n"w�rWt��Ftqv�raw��a~�{�rZwR|WnzwRtqv�rZw�o�s�n
s�vx~x~���o�n"vxw:tqp�n"���a�^nzyZ¡x´

�	�q¶ 
���
������ k�l���k�f"½���½�h��
­>wNtqpRv�o�o�n\{�tqv�raw���s�n���nzªRw�n:Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��N�aw����Rn�o�{zy�vx}^nV�
�R�Ww��W�*v�{z�H�Ry5rW�Zy5�W�K�*vxw^�*�Z~��Wray�v�tqp����HrZy�o�rZ~�|Wvxw���Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�

�Ç�������! ' �Ry5rC�C��{�tqv�rZw rZ�Ç��{\rawRt�n��Ct.�>y5n�n
�Zy5�W�K���ay

"$#&%('*)+%-,�. '�wVn��R�Wn"~��Z}
nz~x~�n������>y5rW�Çw�rC�Rn/%�'�t�r
w�rC�Rn0% ,

1 ±&%�2�)4343534)6%�7Z´ '�wK�Ft�rW�*v�{
n��W�Ry5n�o�oqv�raw7ra�^�ay�v�tq�98¼��o�n��
vxw:o�n\t¾{\raw�o�tqy5�avxwRt�o

:<; 1 ±&% 2 )5343434)6% 7 ´ '�o�n�t�{�raw�o�tqy5�avxwRt
:>=<? ' ��y5rC�C��{\tqv�rawurZ�(� y5n\�a�R~��ay t�nzy5�

�Zy5�W�K���ay
¢��Z}�~�n�ÊW�A@"rFt��Wtqv�rZwV��o�n��VtqpRy5ra���ap�ra��t"tqpRv�o¾���a�^nzyZ¡

�Ry5ra}R~�n��Ko�¡
B�CEDGFIHKJ�HKLMF�N�OQP�Æ�n�t0RTS�}^n"��{�rawRt�n��Ctq�H�>y5n\n��ay5�W���K�ay�rZ|Fnzy
�aw
�a~x�Rp��a}
n�t�ra��t�nzy5��vxw��Z~�o��C��}^ra~�o0U3�aw��¤w�rawR��t�nzy5�*vxw��a~
o��C��}^ra~�o
V¤¡ Æ$n�tXWÒ}^n��N�ivxy5n�{\t�n����Zy5�a�Rp&s�p�rWo�n:n��R�Wn�oV�Zy5n©~��Z}
nz~x~�n��
s�v�tqp@�Kn\��}
n5y5o�rZ�9YZ�[U]\^V¤¡ +��W{�p����Wtqp�vxw�W ��nzªRw�n�o��
s�rZy5�Vra|Fnzy9Y"��w��F�Knz~��W��tqp�nKs�ray5�VrZ}�t��Zvxw�n\�¤}R�V{�raw�{��Ft�nzw��Ftqvxw��R�
vxw/ray5�RnzyZ�$tqp�n*~��Z}
nz~�oKrZ��tqp�nKn��R�Wn�o�rZw�tqp�n����Ftqp$¡ ' ���Wtqp:vxw_W
v�o��aw�`Ý�H���Wtqp:vx��v�t�o"s�ray5�Vv�o"�Rnzy�v�|Wn��:�>y5rW� tqp�n�o�t��ay5t
o��C��}^ra~a`
ra�
tqp�n��ay5�W���K�ay�RTS�¡V¢�p�n©±H�Z~x~x�H���Zvxy5o5´£{\rawRt�n��Ctq�H�>y5n�n5��~��Zw��Z���F�Wn
y5n��F{�p��a}Rvx~xv�tq����y5rZ}�~�n�� ±�Ã�Å�ÆÝ�Hy5n��W{�p��a}Rvx~xv�tq�K��y5rZ}�~�n\��´�v�o�tqp�n9b+cEdKd�e
f chgKikj�l�m�e f chnpo f i&qhr4dpsut��Iv"n\t�nzy5�*vxw�n*�Z~x~$���avxy5o�ra� |Wnzy5tqv�{\n�o�wh24)6wuxoq��{�p:tqp��Wt�tqp�nzy5n�n��Wv�o�t�o"�Zw>`Ý�H���WtqpVvxw�W��>y5rW�ywh2�t�rzwuxZ¡	{

�	�q¶��q¶ | ¹G�~}
½ ¸ � 
��z
����^� k�l���k�f
½��q½HhE���:j�¹�f�� �A� g
m:n"w�rZs@�av�|Fn*�����Ww��W�*v�{5���Ry5rW�Zy5�W�K��vxw��V�Z~��Wray�v�tqp��.�Hray
o�ra~�|Wvxw��
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�V��y5rZ}�~�n\�Ko�¡"m:n��ay5n��av�|Fnzw/�K�ay5�Z��p_W&s¼p�rWo�n
n��R�Wn�o��ay5n�~��Z}
nz~x~�n��7s¼v�tqp£t�nzy5�*vxw��a~
o��C��}
ra~�o��>y5rW�&��{\rawRt�n��Ctq�H�>y5n�n
�ay5�F�K�K�ZyZ¡�¢�r�ªRw��7tqp�n/`Ý�H���Wtqp�o¾vxwVtqpRv�o��ay5�Z��p���s�n
�WrKtqpRy5ra���ap
�"�Ry5rC{�n�o�o�rZ�"¯Hª�~x~xvxw��Kvxw�µ�tqp�n��ay5�Z��p7s�v�tqp�w�n\s�n��R�Wn�o��Rs�pRv�{�p7�ay5n
~��a}^nz~x~�n��(s¼v�tqp«w�rZw���t�nzy5��vxw��Z~�o��C��}
rZ~�o�¡ ' w�n�s.n��R�Wn�~��Z}
nz~x~�n��
�!�`y5rW�.w�rC�Rn��¼t�r�w�rC�Rn���vxw��iv�{��Ft�n�oKtqp��Wt�tqp�nzy5n*v�o��aw��¾�H���Wtqp
�>y5rF� w�rC�Rn��
t�r"w�rC�Rn��R¡�±HÅ�ray�tqp�n¼y5n\o�t�rZ�$tqp�n����Z�
nzyZ�Cs�n¼��o�n�tqp�n
w�rWt��Wtqv�rZw�"$#&��)���.�t�r�y5nz�Ry5n�o�nzwRt��aw/n��R�Wn*~��Z}
nz~x~�n����!�`y5rW�.w�rC�Rn
��t�r£w�rC�Rn$�R¡ ´£mNp�n5w�tqpRv�o¾�Ry5rC{�n�o�o�v�o"{�rF�*��~�n\t�n��Ý��tqp�nzy5n*s�vx~x~�}
n
�aw n��R�Wn�~��a}
nz~x~�n\��`¤}
n�tqs�n�nzw:�awR��t�s�r*w�rC��n�o
{�rawRw�n�{�t�n���}R�7�aw
`Ý�H���Ftqp$¡�¢�p�v�o�v���n��Kv�o��HrZy5�K�a~xv�À�n\�©vxw:tqp�n"�Hra~x~�rZs�vxw����a~��Fray�v�tqp����
���K��LM��HKJ��I��NMOQP�±�Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t�� '�~��Wray�v�tqp���´
ÊW¡���LM�����(�QH��hC�J��TC��M�4���������E�(­>w(ray5�RnzyV�HrZy�tqpRv�o��Ry5rC{�n�o�o
t�rNs�ray�§ n���{zv�n5wRtq~��W��s�n©ªRy5o�t�{\rawR|Wn5y5tVtqp�n:�ay5�F�K�K�ay:t�rN�
w�ray5�K�Z~��Hray5� 2 ¡�¢�p�v�o�{��ZwK}
n���rZw�n�}R��vxwRtqy5rC�i��{zvxw��*w�n�s�w�rawR�
t�nzy5�*vxw��a~�o��C��}
rZ~�o�¡�¢�pC��o����*�Ry5rC�i��{�tqv�raw/oq��{�p:�Fo

�Ç��� ��?��� ��
�*v��ZpRt¾}
n�{�rZwR|Wnzy5t�n\��vxwRt�r�tqp�n�o�n"�Ry5rC�i��{�tqv�rZw�o��

�Ç��� �����I��� �
� � ����� ?��
�¡� ��� � �� ��

¢�p�v�o�tqy5�aw�oq�HrZy5�K�Wtqv�rZw�{\�aw�}
n���rZw�n�vxw�tqv��Kn�~xvxw�n��ay�vxw�tqp�n�oqv�À�n
ra�¼tqp�n��ay5�F�K�K�ZyZ���aw���{��Z��o�n�o���~xvxw�n��ayK}R~�rZs����Nvxw«tqp�n�oqv�À�n
ra��tqp�n*�Zy5�W�K�K�ZyZ¡�m�p�nzw/tqp�n��ay5�F�K�K�Zy�v�o¾vxw:w�rZy5�K�a~��Hray5�7�
n��F{�p:��y5rC�C��{�tqv�rawNs�vx~x~�p��Z|FnKraw�nKra��tqp�n*�Hray5��o��Ç������¢£V¤�
� ��� ��¤*�Zray¥ Ç� � ��¦Z�Zs�p�nzy5nA�*���K�Z�aw��/ ��Zy5nÕw�rawRt�n5y5�*vxw��Z~�o��
¢&�§V¤�(¤��Zy5n"t�nzy5�*vxw��a~�o
ray�w�rZwRt�nzy5�*vxw��a~�o����aw��z¦�y5nz�Ry5n�o�nzwRt�o
tqp�n�n��*��tq��o�tqy�vxw��R¡
Ö ×$ØZä�æZÜ�Þ2��àzê ý Ü�Þ2�NáZÚ�ä�å�Ù Ú�ÚHÙ ��Ù êxàzÞ�ãHÜ
ðÝØZÜ���ÚHß�è
é�Ü�Þ2��àzêFíaÜ\Þ5�	�



Ði¡��9��Ch�§J4C�J��TC�HQFIHKJ�HK�����/LM���M�~H��4J���Æ$n�t	� }
n��Vs�ray�§C~xv�o�tKrZ�
n\���Fn�o�¡7­¥wRv�tqv��a~xv�À�n
� s�v�tqpN�a~x~�ra�¼tqp�n�n��R�Wn�o"vxw�tqp�nKrZy�v��avxw��a~
�Zy5�a�Rp$¡

Ë�¡	���
� C��I��C����*LM��¦����I�4L������hJ�HKLMF��E��¢�p�n���y5rC�C��{�tqv�rawz� � � ��¦
vxw��Cv�{��Wt�n�o�tqp��Wt�tqp�nzy5n¾v�o
��~�n5w��Ftqp����z�¾�H���Wtqp��`y5rW�Çn\�W{�p�w�rC��n
��t�r*v�t�o�nz~x�û¡ /"n5w�{�nF�
�¥ray
n��W{�p��Ry5rC�C��{�tqv�rZw�rZ��tqp�n"�¥ray5� �Ç����� ¦¾�Rr
�HrZy�n��F{�pVw�rC��n9�Ývxw:tqp�n��ay5�a�Rp:�Rr
vx��tqp�n�n��R�Wn9"$#&��)6�Q.Õv�o�w�rFt�W&tqp�nzw
�F���X"$#&��)6�Q.�t�rzW&�aw���t�r��

ª
rC�

rC�

Ï�¡	���
��C��I��C����kL ��L�J��TC§���I�4L������hJ�HKLMF��E�&¢�r@�Rn�t�nzy5��vxw�n
s�p�nzy5n"t�r��W�R��rWtqp�nzy�n��R�Wn\o¾t�r�tqp�n"�ay5�Z��p��Rtqp�n
{z�Ry�y5nzwRt�n����Fn�o
����o�t¼}^n�n��C�W�*vxw�n��
¡
s�pRvx~�n�� v�o�w�rWt
n��*��tq����r
ÑCnz~�n�{�t
�aw���y5n���ra|Fn��aw:n��R�Wn��G#&�*)&�h.��>y5rF���

 "!$# J4C%�'&TOQP§�¤~�rCra§@�¥rayK�Ry5rC�i��{�tqv�rZw�o:ra��tqp�n��HrZy5� !( 
 "! �!��� ��� ±Ho�n�n�Å$v��Z��y5n�ÊW±>}^´�´z¡ !( 
�HrZy�n��F{�pV�Ry5rC�i��{�tqv�rZw�rZ��tqp�n"�HrZy5� �!��� ���!�Rr
vx��tqp�n�n��R�Wn9"$#&��)���.Õv�o�w�rFt¼vxw�W&tqp�nzw
�F���X"$#&��)���.�t�rzW��aw��Vt�r��

ª
rC�
 "!$# J4C%�'&TOpNM�¤~�rCra§@�¥rayK�Ry5rC�i��{�tqv�rZw�o:ra��tqp�n��HrZy5� !( 
 "! �3� � ���  *¡�Å�rZy�n��F{�p7oq��{�p��Ry5rC�i��{�tqv�raw����HrZy�n��W{�p !( 
 "! n��R�Wn RT#K��)*)(.z���W�R�>"$#&��)�)�."±Ho�n�n�Å$v��Z��y5n�ÊW±H{Y´�´z¡ !( 
�HrZy�n��F{�pV�Ry5rC�i��{�tqv�rZw�rZ��tqp�n"�HrZy5� �!��� ���! &�Rr
�¥ray
n��W{�pVrZ��t��Fravxw���n��R�Wn>RT#K��)*)(.��`y5rW�!w�rC�Rn$����r
vx��tqp�n�n��R�Wn9"$#&��)+)(.�v�o¾w�rWt�vxw�W&tqp�n5w
�F���>"�#&��)*)�.�t�rzW&�aw��Vt�r��

ª
rC�

rC�
 "!$# J4C%�'&TO-,M�¤~�rCra§@�¥rayK�Ry5rC�i��{�tqv�rZw�o:ra��tqp�n��HrZy5� !( 
 "! �3� � �� ��K¡�Å�rZy�n��F{�p7oq��{�p��Ry5rC�i��{�tqv�raw����HrZy�n��W{�p !( 
 "! n��R�Wn RT#.)M)5�~.z�R�F���>"�#.)�)���.¾±Ho�n\n�Å$v��a�Ry5n�ÊF±H��´�´z¡ !( 
�HrZy�n��F{�pV�Ry5rC�i��{�tqv�rZw�rZ��tqp�n"�HrZy5� �!��� �� �!�Rr
�¥ray
n��W{�p�vxw�{�rF�*vxw��Vn\���Fn RT#.)�)5�Q.ÕvxwRt�rKw�rC��n9�Õ�Rr
vx��tqp�n�n��R�Wn9"$#.)M)~��.�v�o�w�rFt¾vxw>W&tqp�nzw
�F���>"�#.)�)&�h.�t�rzW&�aw��Vt�r��

ª
rC�

rC�
rC�

Ìi¡0/�n�tq�Ry�w:tqp�n�o�n�t�1i±&��)���´32 m(#&�*)Q��.54XW76i¡
{
m:n�w�rZs.oqp�ras.tqp��Wt�tqp�n�y��Rw�wRvxw���tqv���nVra��tqpRv�o��a~��Fray�v�tqp��

v�oK}
rZ��w��Rn���}R�N°*±82 Y92 ³ ² ³ ´z��s�p�n5y5n Y!v�o�tqp�n7o�n�tKrZ�"t�n5y5�*vxw��Z~�o
�Zw��Vw�rawRt�nzy5�*vxw��a~�o�vxw/tqp�n"w�ray5�K�Z~xv�À�n��N�ay5�F�K�K�ZyZ�
�aw��:²©v�o"tqp�n
wC����}
nzy�ra��w�rC��n\o�vxwNtqp�nK�Zy5�a�Rp$¡7¢�p�n*y��RwRw�vxw��¤tqv���n£v�o��RrW��vx�
w��Wt�n\�*}R�*tqp�n��W�KrZ��wRt�ra�^s�ray�§��
n5y��Hray5�Kn\�*vxw�o�t�nz��o�ÏR¡xÐ"�Zw���Ï�¡ Ë�¡
­>w�tqp�n�o�n�o�t�nz��o��$n��F{�p/n��R�WnK�F���Rn���t�r�tqp�nK�ay5�Z��p:v�o"�
rFt�nzwRtqv��a~x~��

i

A

i j

A

B

±H�C´��HrZy��!����� ¦ ±>}
´��HrZy��3�������

i j
kB C

A

i j
k B

C

A

±H{Z´��HrZy��!�������! ±H��´��HrZy��!������ �

Å$v��a�Ry5n�ÊF�,+����Fn�vxw��C��{\tqv�raw(vxw(tqp�n Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t�� '�~��WrZ�
y�v�tqp��.±2'�~��Wray�v�tqp�� Ði¡�ÊZ´z¡�¢�p�n�ª��a�Ry5n�o�oqp�rZs�p�rZs��"�Ry5rC�i��{�tqv�rZw
ra��tqp�n�{�rZwRt�n��Ctq�H�>y5n�n��ay5�W���K�ay�{��Z��o�n\o�tqp�n��a~��Fray�v�tqp�� t�r��F���
�
ray¡g�:<;�= 1 s��\�aw�n��R�Wn�vxw7tqp�n¾�Zy5�a�RpV±H�R�Woqp�n��K~xvxw�n�o�oqp�rZs�vxw��C��{�n\�n��R�Wn�o5´z¡

A
B

C

O(n) possible
source nodes.

O(|Σ|) possible edges
from each source.

i

Å$v��a�Ry5n�ÐC�N­>w@���Zy5�a�Rp@�>y5rW���NÃ�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t����Ry5ra}R~�n����
tqp�n�wC����}
nzy7rZ�"n\���Fn�oKvxwRt�r��awR���Zv�|Wnzw@w�rC�Rn�v�oK}
ra�Rw���n���}R�
°*±82 Y72 ²
´z��s¼p�nzy5nzY@v�o�tqp�nK�Z~x��p��a}^n�t*rZ��tqp�nK�ay5�F�K�K�ayZ���aw��/²
v�o"tqp�n"wC����}
nzy
rZ��w�rC�Rn�o¾vxw:tqp�n��ay5�Z��p�¡

���avxy5n��7s¼v�tqp£n��W{�p7ra�
v�t�o�w�nzv��apC}
rZy�vxw���n��R�Wn\o�¡�¢�pRv�o�v�o�n�¿W�Rv�|Z�a~�nzwRt
t�rKo��Z�Wvxw���tqp��Wt"n\�W{�pV���Zvxy�ra��w�nzv��ZpC}
ray�vxw��Vn��R�Wn�o�v�o"{�rZw�oqv��Rnzy5n��
�
tqp��Wt�v�o��i�¥ray�n��W{�p�w�rC�Rn��R�Cn��F{�p�vxw�{�rF�*vxw���n\���Fn�"�#&��)���. v�o��^rWt�nzwR�
tqv��a~x~������avxy5n\�¤s�v�tqpVn\�W{�p:ra��t��Wravxw���n��R�Wn���#K�E)>)�.z¡
Å�ray��ZwR�¤�Zv�|Wnzw�w�rC�Rn �R��tqp�n�wC����}
nzy�ra��vxw�{�rF�*vxw��/n����Fn�o�v�o

}
rZ��w���n\��}R�?2 Y72 ²�±Ho�n\n�Å$v��Z��y5n ÐW´z¡:ÑWv��*vx~��Zy�~��W��tqp�n�wC����}
nzy�ra�
ra��t��WrZvxw���n��R�Wn\o��>y5rW� ��v�o�}
rZ��w���n\��}R�@2 Y72 ²$¡�¢�p�v�o���n��aw�o�tqp��Ft
tqp�n"t�rWt��Z~�wC����}
n5y�ra� n����Fn¾���avxy�vxw��Wo
tqp��Ft ��n�|Fnzy����Zy5tqv�{zvx���Ft�n�o¾vxw
v�o�}
ra�Rw��Rn���}R�A2 Y92 x ² x ¡�Å�ray��ZwR�¤�Zv�|WnzwNn\���Fn£���avxyB��#&��)���.¾�Zw��
RT#K��)*)(.z��tqp�n�wC����}
nzy7ra���Ry5rC�i��{�tqv�raw�o�tqp��Wt��K�Z�¤p��Z|Fn�¯k�  "µ
�Wo�tqp�n£}^rC����rZ�
tqp�nK�Ry5rC�i��{�tqv�raw«v�o�}^ra�Rw��Rn���}R�?2 Y92 ¡�@"rC�Rn0�
v�oKrZw�nVrZ��²�w�rC�Rn�o���{�raw�o�n�¿W��nzwRtq~���tqp�n�t�rFt��a~��F�Kra�RwRt�ra�
s�rZy�§
�
nzy��¥ray5�Kn��N�C��y�vxw��:�awR�¤y��RwNra�
tqp�n��a~��WrZy�v�tqp�� v�o�}
ra�Rw��Rn��N}R�
°*±82 Y92 ³ ² ³ ´z¡
Å�ray �¼ª��Cn����ay5�F�K�K�ayZ�C2 Y92�v�o�{�raw�o�t��awRt��F�aw���tqp�nzy5n5�Hray5n��Zw��a~x~x�

���avxy5o�Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq����y5rZ}�~�n\�Ç{��Zw�}^n¾o�rZ~�|Wn��Kvxw7tqv��Kn�°*±�²^³Y´
±Hs�p�n5y5n�tqp�n�{�rZw�o�t��ZwRt"rZ����y5rZ�
ray5tqv�rZw��Z~xv>t��©v�o�{z�R}�v�{�vxw?2 Y92 ´z¡



�	�Q� |�� h 
 ¹ ¸ gChRj�k�½ ¸ hRg
­>w«tqp�v�o�o�n�{�tqv�rZw$��s�n��RnzªRw�nVtqp�nV{z~��Fo�o�rZ�
o�n�tK{�rZw�o�tqy5�ZvxwRt�o�{�rZw��
oqv��Rnzy5n��(vxw(tqp�v�o����a�
n5yZ¡�±H¢�p�n:�K�Wt�n5y�v��a~�vxw(tqp�v�oVo�n�{\tqv�raw&v�o7�
oq���K�K�Zy5��rZ��s�ray�§7�Rraw�n"}R�4/"n5vxwRt�À�n��aw����W�a¦
�Zy�É  C�������WÍ�¡x´

�	�Q�	�q¶ |G� h��	��

j � gRg�½H¹ ¸ g¤k ¸ º |�� h 
 ¹ ¸ gChRj�k�½ ¸ hRg
­>wVtqp�n"{z~��Fo�o"rZ��o�n�t�{\raw�o�tqy5�avxwRt�o"s�n"�Rn��a~ s¼v�tqp����zj5sunIs
� f i�s4j6j4g q�:v�o�nzv�tqp�nzy��7o�n�t*|Z�Zy�v��a}R~�n¤±H�Rnzw�rFt�n���}R�>%£� � �I:���n�t�{W¡ ´"ray�p��Wo
rZw�n�ra� tqp�n"�¥ra~x~�rZs�vxw����HrZy5�Ko��
! 1 ±&%M24)434343�)6%(7�´z¡ '�w(n��W�Ry5n�o�oqv�raw3rZ��tqp�v�o��¥ray5��v�o�{��Z~x~�n��&�aw
chnQqht/g 1 s
� f i&s4j�j5gKq�:��5�aw�����v�o�{\�a~x~�n���� 1 q�: j4nQi8= 1 nQqhi$rZy����3=%: 1 e
nQgKq�:�j��Et/r6qEdx¡�m�p�nzw�o�n\t¾{\raw�o�tqy5�avxwRt�o��ay5n���o�n��V�HrZy¾�Ry5rW�Zy5�W�
�Zw��Z~��Coqv�o����Wt�rW��v�{Kn��W�Ry5n�o�oqv�raw�o*�Zy5n*t��W��v�{\�a~x~��¤��o�n��:t�r���rC��nz~
�R�Wt��:{�rZw�o�tqy���{�t�ray5o�rZ�"tqp�n�~��Zw��Z���F�WnV}
nzvxw����aw��a~��CÀ\n���±HnW¡ ��¡��
{\raw�o5´z¡&'¾~x~�{�rZw�o�tqy���{�t�rZy5o£p��Z|WnV��ª��Cn����Zy�v�tq�N�ay5n\�Wt�nzy�tqp��aw
rZy�n�¿W���a~�t�r¤À�n5y5r�¡Nm:nVs¼vx~x~
�Hra~x~�rZs tqp�n7{�rawR|FnzwRtqv�raw(rZ���Z}��
}Ry5n�|Wv��Ftqvxw���wC�R~x~��ay5�:{�raw�o�tqy���{�t�ray5o
�Wo��F��y5�Wtqp�nzy�tqp��Zw:s¼y�v�tqvxw��
�F±�´z¡

! ���
2' ±&%�´z¡ '¾w£n��W��y5n\o�oqv�raw:ra��tqpRv�o��Hray5�&v�o�{��a~x~�n\��� f i�q��4s 1 n~g q�:�¡Ô�y5r���n�{�tqv�rZw�o��ay5nKt��W��v�{\�a~x~�����o�n\�¤t�r7�KrC��n5~�o�nz~�n\{�tqv�raw«ra�^nzy5�a�

t�rZy5o�±Hoq��{�pV�Fo¾{\�ay��Zw��V{��Cy\´z¡�¢�p�n
oq��}�o�{zy�vx��t�ra������y5r���n�{�tqv�rZw
vxw��Cv�{��Wt�n�o�s�p�v�{�p:ª�nz~��/ra��tqp�nK{�ray�y5n\oq�
raw��ivxw��V{�rZw�o�tqy���{�t�ray�v�o
o�n5~�n�{�t�n��
¡

­>w:tqp�n�{5~��Wo�o�ra���Ry5ra}R~�n��Ko�s�n�{�rZw�oqv��RnzyZ���a~x~	j5s�n 1 q�: j5n~i&chg�:�nKj��Zy5nrZ��tqp�n"�¥ray5�y%0;��)$������Rs¼p�nzy5n���$�����v�o"�Ko�n�t�n��W�Ry5n�o�oqv�rZw$¡
¢�p�n��HrZ~x~�rZs¼vxw��Kn��C�F�*�R~�n�oqp�rZ��~��7{z~��ay�vx�H��p�rZs�o�n\t�{�raw�o�tqy5�avxwRt�o

{\�awV}
n"��o�n����HrZy���y5rF�ay5�F���Zw��Z~��Coqv�o��
 "!M���$�I�KC>N�O N�ÑW���R�
rFo�n����Ry5rW�Zy5�W�u{�rZwRt��avxw�o�tqp�n:�Hra~x~�rZs�vxw��
}Rvxw��ivxw��Wo��

���&{�rZw�o�±H�F� ÀZ´ s �&{��CyZ±H�R´
¢�pRv�o"s�rZ��~��V�Fnzw�nzy5�Wt�n�tqp�n�{\raw�o�tqy5�avxwRt�o�:<;"��#C²$�W±&% )
'
´��aw��
��;��(#C²$� � 2x ±Q::´z¡.­>w(tqp�n:o�n�{�rZw��({�rZw�o�tqy5�ZvxwRt��*tqp�nV��y5r���n�{�tqv�rZw
��#C²$� � 2x ±Q::´��KrC�Rnz~�o�{��iyZ�F�Woq§Cvxw��"�HrZy�tqp�n�o�n�{�rZw���nz~�n��Kn5wRt�rZ��n��F{�p
{\raw�o"|Z�a~x��n�vxw>:�¡G{

�	�Q�	�Q� | ¹���»�hR½H¹ ¸ g�hC¹ |�� h 
 ¹ ¸ gihRjRk�½ ¸ hRg
' o�ra~x��tqv�raw�t�r:��{�ra~x~�n\{�tqv�raw�ra��o�n�t�{�raw�o�tqy5�avxwRt�o�v�o��:�K�Z���Rvxw��
�`y5rW�¨o�n�t�|Z�ay�v��Z}�~�n\o�t�rNo�n�t�o�rZ��¯�|a�Z~x��n\o�µ@oq��{�p(tqp��FtVtqp�n:{�rZw��
o�tqy5�ZvxwRt�o��ay5n�o��Wtqv�oqª�n��
¡3¯*)��a~x��n�o�µ©vxw«tqpRv�o�{�rawRt�n��Ct��ay5n��ay5rZ��w��
t�n5y5�KoK{�rF�*�
rWo�n\��rZ��{�rZw�o�tqy���{�t�rZy5o�¡«­¥�
s�nKp��Z|Fn��V�K�Z���Rvxw��,+
�`y5rW��o�n�t�|Z�ay�v��Z}�~�n�o�t�r7o�n�t�o*rZ��|Z�a~x��n�o���tqp�nzwNtqp�nK�K�Z���Rvxw���{��aw
}^n�n��Ct�nzw���n��:t�rK�K�Z�Vo�n�t�n��W�Ry5n�o�oqv�rZw�o�t�rKo�n\t�o¾rZ��|Z�a~x��n�o��
! +�±-�W±&%�24)5343434)6%(7a´�´I� 1.�F±
/�2�)4343434)0/�7\´321/�2042+�±&%�2\´�)4353434)
/ 7 42+�±&% 7 ´*6

! +�±-� � 2' ±&%�´�´ � 1�/ ' 2 �W±
/ 2 )4343534)�/ 7 ´ 43+�±&%�´*6
+Nv�o�o��Zv��¤t�r>j4chnQg j4�(�*��{�rZw�o�tqy5�ZvxwRt�:<;���$����Vvx�5+�±Q::´�;6+�±&��$.���
´z¡
+Nv�o�o��Zv��¤t�rK}
nK� j5qEd-= nQgKq�:�t�r���{�rZ~x~�n�{�tqv�rZwNra��{�raw�o�tqy5�avxwRt�o�vx��+
o��Ftqv�oqª�n\o�n��W{�pVrZ��tqp�n�{�rZw�o�tqy5�ZvxwRt�o�¡

'¾w�v�o�oq��n*rZ�$p�rZs@t�r�y5nz�Ry5n�o�nzwRt���o�ra~x��tqv�raw:t�r��K{�rZ~x~�n�{�tqv�raw:rZ�
o�n\t*{�rZw�o�tqy5�ZvxwRt�oK�ay�v�o�n\o�}
n\{��a��o�n��7o�ra~x��tqv�raw@���a�:{�rZw�oqv�o�tKrZ���aw
vxwRªRw�v�t�n�o�n�t�¡ Å���y5tqp�nzy5�KrZy5nW�R��{�ra~x~�n\{�tqv�raw:rZ�
o�n�t�{�raw�o�tqy5�avxwRt�o��K�Z�
p��Z|Wn����R~�tqvx�R~�nKo�ra~x��tqv�raw�o�¡
 "!M���$�I�KC>N�O ,�Ã�raw�oqv��Rnzy�tqp�n"�Hra~x~�rZs�vxw���{�rZw�o�tqy5�ZvxwRt�o��

:<;	? :<;"��78���W±Q::´

9¾w�n"o�ra~x��tqv�raw/t�r�tqp�n�o�n
{�raw�o�tqy5�avxwRt�o
�K�a��o�:�t�r�tqp�n¾vxwRª�wRv�t�n*o�n\t
1u?�)���78�(�F±Q?R´�)���78�(�F±&�.7��(�W±Q?R´�´�)634343 6i¡ '¾w�rWtqp�nzy�o�rZ~x��tqv�rZw7�K�a��oI:Çt�r
tqp�n"vxw�ªRw�v�t�n�o�n�t�1.�(#�²:�W±Q?�)k?R´�);�.7��(�W±-�(#�²:�W±Q?�)&?R´�´�)43�3434)k?�);�.7��(�W±Q?R´�)
��78�(�W±&��78���W±Q?R´�´�)�35343 6i¡	{
m:n�s�vx~x~
�a~�s��Z�CoK}
n�vxwRt�n5y5n�o�t�n���vxw�dps�cEj5n�j5qEd-=§n~g q�: jK±>�Rw��Rnzy7tqp�n
oq�R}�o�n�t
ray5�Rnzy�vxw��C´z�
nW¡ ��¡��Ctqp�n"ª�y5o�t�ra��tqp�n�tqs�r*o�rZ~x��tqv�rZw�o"~xv�o�t�n���vxw
tqp�n��a}
rZ|Wn�n��C�F�*��~�nF¡ /"n5vxwRt�À�n��¥ray5�K�Z~xv�À�n�o�tqpRv�o¼v��Rn���vxw�É  YÍ�¡
¢¼p�n�o�ra~x��tqv�raw7t�r��"{�rZ~x~�n�{�tqv�raw7rZ��o�n�t�{�raw�o�tqy5�avxwRt�o�{��Zw*}
n�s�y�v�tq�

t�nzw��Fo��0i&s*<�=hdpchi nQs�i�t=<hi�cht/t/chi"ÉxÌ�Íq�Fs�p�v�{�pKv�o��¾�HrZy5�K�a~xv�o�� tqp��Ft
�a~x~�rZs�oK{�n5y5t��avxw�vxwRªRw�v�t�nVo�n�t�o�ra�
t�nzy5��o*t�r�}
nKy5nz�Ry5n�o�nzwRt�n\��vxw«�
ªRw�v�t�n:�K�awRw�nzyZ¡@¢�p�n5y5n��ay5nVo�t��Zw��R�ay5�@�Z~��WrZy�v�tqp��Ko��¥ray��Rn��a~xvxw��
s�v�tqp�y5n��a�R~��ay
t�nzy5� �ay5�W���K�ay5o"±HnF¡ �R¡ �W�¥ray��Rn�t�nzy5�*vxwRvxw�����n���}^nzy��
oqpRvx�
´�ÉxÌ�Íq¡

' y5n\�a�R~��ay�t�nzy5�.�Zy5�W�K�K�Zy�{�raw�oqv�o�t�o�ra���KªRw�v�t�nF�Ýw�rawR��n��*��tq�
o�n�t�ra��w�rawR��t�nzy5�*vxw��a~�o�����o�n�t�rZ���>��w�{�tqv�rZw(o��C��}
rZ~�o����aw��@�¤ªR�
wRv�t�n�o�n�t�ra���Ry5rC�C��{�tqv�rZw�o�¡&+��W{�p��>�Rw�{�tqv�raw o��C��}
rZ~�p��Wo���ª��Cn��
�ay�v�t��W¡3Ô�y5rC�i��{�tqv�raw�oV�ay5n:ra��tqp�n��HrZy5� V =?>2$�8.@¨s¼p�nzy5n�V¬v�o
�Vw�rZw���t�nzy5�*vxw��a~H¡ 'A>2$E8�@ v�o��©w�rawR��t�nzy5�*vxw��a~�rZy�ra��tqp�n��Hray5�
�W±&>2$E8�@ 2 )4343435)
>5$�8�@ 7 ´z� s¼p�nzy5n2�*v�oK���>�Rw�{�tqv�rZw@o��C��}
ra~¼ra���Zy�v�tq�
8W¡ '"o�s¼v�tqp rWtqp�nzy7�ay5�F�K�K�ay5o����:�Rnzy�v�|Z�a}Rvx~xv>t���y5nz~��Ftqv�raw@v�o��Rnz�
ªRw�n��
¡�B¾v�|Fnzw«����y5rC�C��{\tqv�raw]V =C>2$E8�@V�D>2$E8�@ 2 �Rnzy�v�|Fn�o2>5$�8�@ x
±&>5$�8�@ 2+=C>5$�8�@�xY´Õvx�E>5$�8�@�x�v�o¾rZ}�t��Zvxw�n\�©�>y5rF�F>2$E8�@ 2�}R�Ky5nz�R~��W{z�
vxw����aw:rC{\{z��y�y5n5w�{�n�ra�aVÒvxwG>5$�8�@ 2
s�v�tqpH>2$�8.@V¡�¢�p�n�y5nzÎ�n��Wv�|WnW�
tqy5�aw�oqv�tqv�|Wn�{z~�rWoq�Ry5n0=JI¾v�o��RnzªRw�n��V�Fo¾��oq���Z~H¡
¢¼p�n�y5n��a�R~��ay¼t�nzy5�3�ay5�W���K�ay�tqp��Ft��Rn�o�{zy�vx}^n�o�tqp�n¾o�rZ~x��tqv�rZwVt�r

+��C�W�*�R~�n�Ði¡ Ë��a}
rZ|Wn�p��Wo"tqp�n�o�n"�Ry5rC�i��{�tqv�rZw�o��
:>=<? :>=?��78���W±Q::´

�	�Q���-K | ¹G�~}
½ ¸ � |G� h 
 ¹ ¸ gihRjRk�½ ¸ hRg
¢�p�nVy5n��F��nzy �K�Z��w�rWtqv�{�n/tqp��Ft�vxw +��C�W�*�R~�n«Ði¡ Ë�tqp�n:o�n�t7{�rawR�
o�tqy5�avxwRt�o�:<;�?��aw���:<;���78���W±Q::´ ~�rCrZ§7|Wnzy5��oqv��*vx~��Zy�t�r*tqp�n"��y5rZ�
�C��{�tqv�rZw�o/:>=<?��Zw��>:>=H�.7��(�W±Q::´�rZ��tqp�n�y5n\�a�R~��ay�t�nzy5� �ay5�F�*�
�K�Zy�oq�
n�{zvx�¥�Wvxw��7tqp�n�o�rZ~x��tqv�rZw$¡
ÑW��{�pV{\raw�o�tqy5�avxwRt�o"�Zy5n"o��Zv��Vt�r�}
n
vxw s
� f dpg 1 gKnÕ�¥ray5� É  YÍ�� ' {�raw�o�tqy5�avxwRt�v�o�vxwNn��W�R~xv�{zv�t*�HrZy5��vx��v�t�v�o
ra��tqp�n��Hray5� % ; 1 ±&%�24)4343534)6%�7Z´z¡&' {�ra~x~�n�{\tqv�raw�ra�
{�raw�o�tqy5�avxwRt�o
vxw/n��W��~xv�{5v�t��HrZy5�Çv�o"{�rZwR|Wnzy5t�n\�¤t�r��*y5n��Z��~��Zy�t�nzy5� �ay5�W���K�ay
}R�
t��a§Cvxw���tqp�n�|Z�ay�v��a}R~�n�o�t�r�}
n�w�rawR��t�nzy5�*vxw��a~�o��aw��*{\rawR|Wn5y5tqvxw���n��W{�p
;@vxwRt�r�= ¡
Å�ray��ZwR�*{�rZ~x~�n�{�tqv�rZwVra�^{�raw�o�tqy5�avxwRt�o�L��Cs�n�o��Z��tqp��Wt��"|Z�ay�v��Z}�~�n

:.v�o�<hi&q�= :<;"vx� tqp�n�~�n��Wo�t�o�ra~x��tqv�raw:t�r�tqp�n"{�rZw�o�tqy5�ZvxwRt�o¾rZ�DL7tqp��Ft
�ay5n�vxw:n��W�R~xv�{zv�t*�HrZy5�.��rCn\o¾w�rWt"���a�>:Èt�r�tqp�n�n��*��tq�7o�n�t*±>vH¡ nW¡��
:Çv�o��K�Z���
n\�Kt�r"o�rF�Kn��ay5ra�Rw��Kt�nzy5��vxw�tqp�n�~�n��Fo�t�o�rZ~x��tqv�rZw
´z¡�m¤n
o��Z��tqp��Ft 1 ±&%�24)5343434)6%(7a´�v�o��ay5rZ��w��Vvx�G%�2�¡�¡�¡6%(7��Zy5n��a~x~��Zy5ra�Rw��
¡¢¼p�n��Z~��WrZy�v�tqp�� �HrZy�o�ra~�|Wvxw��No�n�t�{�raw�o�tqy5�avxwRt�o�vxwR|Wra~�|Fn�o��Z���Z�
�KnzwRtqvxw���tqp�n�{\ra~x~�n�{�tqv�rZw�rZ��o�n�t�{�rZw�o�tqy5�ZvxwRt�o"s�v�tqpV{\raw�o�tqy5�avxwRt�o¾vxw
n��W�R~xv�{zv�t��Hray5�3��wRtqvx~�w�rK�KrZy5n�{��awV}
n��F���Rn��
�
���K��LM��HKJ��I��NMOpN ±�ÑRÃ���/¾n\�i��{�tqv�raw '¾~��Fray�v�tqp���´�B¾v�|Fnzw:�K{�rZ~x~�n�{z�
tqv�raw ra��o�n�tK{�rZw�o�tqy5�ZvxwRt�o3L���tqp�n��HrZ~x~�rZs¼vxw��No�t�nz��o��Zy5n�y5nz�^n��Wt�n��
�RwRtqvx~�w�nzv�tqp�nzy�o�t�nz�V{��Z��o�n\o�LVt�rK{�p��Zw��FnW�
ÊW¡
­¥� :<;"� � 2' ±&%�´��Zw��M%0; 1 ±&%�24)4343534)6%�7Z´Õ}
rFtqp7�a�R�
n��ay�vxwNL��Zw��tqp�n"n��W�Ry5n�o�oqv�raw 1 ±&% 2 )4343435)6% 7 ´ v�o��Zy5ra�Rw��
�Rtqp�nzw �W�R��tqp�n
{�rawR�o�tqy5�avxwRt�:<;	%�'�t�r�L$�Cvx��v�t�v�o�w�rFt¾�Z~xy5n��W�R��tqp�nzy5nW¡
Ði¡
­¥� :<;�%¬�aw��O%�; 1 ±&%�2�)4343434)+%�7Z´�}
rWtqp �a�R�
n��Zy�vxwOL��*�Zw��
1 ±&% 2 )5343434)5% 7 ´ v�oÂ�Zy5ra�Rw��
�¨tqp�nzw �F��� tqp�n {\raw�o�tqy5�avxwRt
:<; 1 ±&%M2u)5343434)6%(7a´�t�r�L��ivx��v�t�v�o�w�rFt"�a~xy5n\�W�R��tqp�nzy5nW¡

m�p�nzwVw�rK�KrZy5n�{�raw�o�tqy5�avxwRt�o�{��Zw�}
n��F���Rn��
�
tqp�n�{\raw�o�tqy5�avxwRt�o¾vxw
n��W�R~xv�{zv�t"�HrZy5�Ç�ay5n
{�rawR|Fnzy5t�n��7t�rK��y5n\�a�R~��ay�t�n5y5�Ç�ay5�F�K�K�ZyZ��tqpRv�o
�Rn�o�{zy�vx}
n�o�tqp�n"~�n��Fo�t"o�ra~x��tqv�raw«É  YÍ�¡�{



¢�p�n�ÑRÃ���/�n��C��{\tqv�raw '¾~��WrZy�v�tqp��&w�n�|Wn5y��Wn5w�nzy5�Ft�n�o$w�n�s¤�Ft�rW�*v�{
n\�W��y5n�o�oqv�rZw�o���tqpRv�o��Kn\�aw�o�tqp��Wt�s�p�nzw@tqp�nV�a~��Fray�v�tqp��¬ª�wRv�oqp�n�o��
�¥ray��"ª��Cn���|Z�ay�v��Z}�~�n %K�Ctqp�n�wC����}^nzy�ra��{�rZw�o�tqy5�ZvxwRt�o�ra��tqp�n��HrZy5�
%0; 1 ±���� Ö )���� � )5343434)����	�\´�vxw�L�v�o*}
rZ��w���}R�N°*±&>q´z� s¼p�nzy5nM>¾v�otqp�n�rZy�v��avxw��a~�wC����}^nzy�rZ��{\raw�o�tqy5�avxwRt�o�¡�¢�p�n�t�rWt��Z~CwC����}
nzy�ra��{�rZw��
o�tqy5�ZvxwRt�o�vxw2LKrZ�
tqp�n��Hray5�O%�; 1 ±���� Ö )���� � )4343434)����	�Y´Ýv�o$}
ra�Rw��Rn��}R� °*±&>�wC´z�
s�p�nzy5n/w£v�o
tqp�n�wC����}
nzy�ra��o�n�t"|Z�Zy�v��a}R~�n�o"��o�n\�©vxw�L�¡
¢�p�n�t�rWt��a~�wC����}
nzy�ra�
{�rZw�o�tqy5�ZvxwRt�o£vxwGL�rZ�
tqp�nK�HrZy5� %�;	:�v�o
}^ra�Rw��Rn��K}R�K°*±&w x ´z¡�¢�pC��o��Ctqp�n�t�rWt��Z~�wC����}^nzy�rZ�
tqv��Kn�o�tqp�n¼ªRy5o�t
y5n\�i��{�tqv�raw:o�t�n5��v�o"n\|Wnzy��Z���R~xv�n��Vv�o�}
ra�Rw��Rn��V}R�7°*±&w >q´z�R�aw���tqp�n
wC����}
nzy�rZ�"tqv���n�o*tqp�n�o�n�{�rZw��No�t�nz�Nv�o��a�R��~xv�n���v�o�}
rZ��w���n\��}R�
°*±&w x >�´z¡�­¥w�tqp�n�s�ray5o�t�{��Fo�nW�(w�v�o��Ry5ra�^ray5tqv�raw��a~ t�r�°*±&>q´z�C�Zw���tqp�n
t�rFt��a~�wC����}
nzy�ra��o�t�n5��o�v�o¼}^ra�Rw��Rn��V}R�V°*±&>�³Y´z¡
¢�p�n¼Ñ�Ã���/�n��i��{�tqv�rZw�'¾~��Fray�v�tqp��!{\�aw�}
n��K�F��n�t�r�y��Rw*vxw£tqv��Kn

°*±&>H³F´�}R�V��oqvxw����:s�ray�§C~xv�o�t��aw����:�K�Zy�§�rZw�n\�W{�p�|Z�Zy�v��a}R~�nVt�r
tqy5�F{�§7�Zy5ra�Rw��Cw�n\o�o"vxw��HrZy5�K�Wtqv�rZw$�
ÊW¡�Æ�n�t � }^n��(s�rZy�§C~xv�o�t�rZ�7{�raw�o�tqy5�avxwRt�o�¡ ­¥wRv�tqv��a~xv�À�n�� t�r
1�:<;	? 4ML
2 ?Kv�o"�*wC�R~x~��ay5�V{�rZw�o�tqy���{�t�rZy�6C¡

Ði¡(1V�Zy�§7�a~x~�o�n�t�|Z�ay�v��Z}�~�n�o��Fo�w�rFt¾�Zy5ra�Rw��
¡
Ë�¡�Ô�n5y��Hray5�.tqp�n"y5n��C��{�tqv�rZw�o�t�n5��o��
s�pRvx~�n�� v�o�w�rWt
n��*��tq����r
ÑCnz~�n�{�t
�aw���y5n���ra|Fn��K{�rZw�o�tqy5�ZvxwRt�:<;�j4s
� f �>y5rW���
vx��:<;�j5s
� f v�o¤rZ�7tqp�n��HrZy5� :<; 1 ±�� � Ö )�� � � )4353434)�� � �Z´tqp�nzw �¥ray�n��W{�p�{�rZw�o�tqy5�ZvxwRt�ra�
tqp�n��Hray5�O%�;"��� 2' ±Q::´ÝvxwML���rvx�E%0;�%��	
�v�o�w�rFt¾vxw�LVtqp�nzw

­>w�o�n5y5t�%0;�%��	
�vxwRt�r2LV�aw��
�
ª

rC�
�¥ray
n��W{�pV{\raw�o�tqy5�avxwRt�ra��tqp�n"�HrZy5�F%0;	: vxwNL¤�Rr
vx�E%0; 1 ±�� � Ö )�� � � )u353434)�� � �Y´�v�o�w�rWt�vxw L:tqp�nzw­>w�o�n5y5t�%0; 1 ±���� Ö )���� � )5343434)����	�\´vxwRt�r2LV�Zw��
�
ª

rC�
nz~�o�n"vx�G:<;�j5s
� f v�o�ra��tqp�n"�Hray5� :<;�%&tqp�nzw
�¥ray n��F{�p {�raw�o�tqy5�avxwRt ra� tqp�n �Hray5�
%0; 1 ±���� Ö )���� � )5343434)���� � ´ vxw L oq��{�p tqp��Ft
%�� Ö )4353434)6%������ay5n��Z~x~��ay5rZ��w��V�Rrvx�A:<; 1 ±���� Ö )���� � )4343�34)���� � ´Õv�o�w�rFt¼vxw�LVtqp�nzw­>w�o�n5y5t�:<; 1 ±�� � Ö )�� � � )4343435)�� � �\´vxwRt�r2LV�Zw��
�
ª

rC�
ª
vx�A:�v�o�w�rFt��K�ay�§�n��V�Wo��ay5rZ��w��Vtqp�nzw
���ay�§�:È�Wo��ay5rZ��w��
�¥ray�n\�W{�p:{�raw�o�tqy5�avxwRt�ra��tqp�n��¥ray5� % ;"�W±k363436: 34343 ´¼vxw
tqp�n�ray�v��Zvxw��Z~�{\ra~x~�n�{�tqv�rZwNra� {�raw�o�tqy5�avxwRt�o��Rrvx�/�a~x~/o�n�t@|Z�ay�v��Z}�~�n�o@��o�n�� vxw �W±k3�353k:�353u3 ´N�ay5n
�Zy5ra�Rw��Vtqp�nzw
­>w�o�n5y5t�%0;"�W±k34353k:�35343x´�vxwRt�r �

ª
rC�
�¥ray�n��F{�p {�raw�o�tqy5�avxwRt7ra��tqp�n��HrZy5� %0;	:¬vxw@tqp�n
rZy�v��avxw��a~�{�ra~x~�n\{�tqv�rawNrZ��{�rZw�o�tqy5�ZvxwRt�o���r
­>w�o�nzy5t�%0;	:�vxwRt�rB�

rC�
ª

rC�

¢�r����a§Cn/tqp�v�oVy���w(vxw3tqv��Kn«°*±&> ³ ´z��{�raw�o�t��awRtq��tqv��KnN�W{\{�n�o�oVv�o
w�n�n��Rn��Vt�r*{\nzy5t��avxw:oq�R}�o�n\t�o¾rZ�5L�vxwV�Cvx¦
nzy5nzwRt����Zy5t�o�ra��tqp�n"�a~��Fra�
y�v�tqp�����tqpRv�o�{��Zw�}^n"�W{�pRv�n�|Wn��7s�v�tqp���{�rZw�o�t��ZwRt��W�KrZ��wRt�rZ�$rZ|Fnzy��
p�n��W��vx��tqp�n"��y5rZ�
nzy
�R�Wt���o�tqy���{\tq��y5n�o�±HnW¡ �����K�Wtqy�v�{\n�o5´��ay5n��K�Zvxw��
t��avxw�n��@�Hray o�t�ray�vxw���tqp�n¤oq�R}�o�n�t�o�¡ '¾~�o�rR���ay5rZ��w��@vxw��HrZy5�K�Wtqv�rZw
w�n�n���w�rWt�}^n©�Ry5ra���W�F�Wt�n��(t�r��Wn5w�nzy5�Ft�n��({�raw�o�tqy5�avxwRt�o�}
n\{��a��o�n
�Wn5w�nzy5�Ft�n��3{�raw�o�tqy5�avxwRt�oN{��Zw3rawR~��&}
nN{zy5n��Ft�n���vx�Vtqp�nzvxy:y�v��apRtq�
p��aw���oqv��Rn�o��ay5n��Zy5ra�Rw��
¡N¢�p�v�o��Kn\�aw�oKtqp��FtK�ay5rZ��w���vxwR�HrZy5�K�a�
tqv�rawVw�n�n��VrZw�~���}
n���y5rZ���F�W�Wt�n\�¤t�rKtqp�n�ray�v��Zvxw��Z~�{\raw�o�tqy5�avxwRt�o��
ra�
s�p�v�{�pNtqp�nzy5n��ay5n�rawR~��/°*±&>q´z¡�¢�p�n5y5nz�Hray5nF�$��y5rZ���F�W�Ftqvxw����Zy5ra�Rw��
vxwR�Hray5�K�Ftqv�raw t��a§Cn\o*w�r:�KrZy5n�tqp��aw«tqv��Kn7°*±&>�´z���Zw��Ntqp�n�nzwRtqvxy5n
�a~��Fray�v�tqp���y��Rw�o�vxwVtqv��Kn�°*±&>�³Z´z¡

K � j�k ¸ g�
5¹�j � ½ ¸ � 
<�z
����^� k�l���k�f
½���½�hE� ½ ¸ hC¹ |�� h �

 ¹ ¸ gihRj�k�½ ¸ h �:j�¹�f�� � � g

m:nÕw�rZs�tq��y�w�t�r�tqp�n��Kn�tqp�rC���¥ray�n��W�Ry5n�o�oqvxw����
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�
�Ry5ra}R~�n��È�Wo"�7o�n�tq��{�raw�o�tqy5�avxwRt"�Ry5ra}R~�n���¡�m¤n�ªRy5o�t��W�R�iy5n�o�o"p�rZs
t�rKnzw�{�rC�Rn*tqp�n��ay5�Z��p7��oqvxw���o�n�t�{�raw�o�tqy5�avxwRt�o�¡�m:n�tqp�nzwV�F���Cy5n�o�o
p�ras«t�r�nzw�{�rC��n
tqp�n��Ry5rC�i��{�tqv�rZw�o�ra��tqp�n�{�rawRt�n��Ctq�H�>y5n\n¾�Zy5�W�K���ayZ¡
Å$vxw��a~x~��W��s�nKn\�C�W�*vxw�n�tqp�nKtqv���n*w�n\n���n\��t�r�o�rZ~�|Wn�tqp�n�y5n�oq��~�tqvxw��
{�rZ~x~�n�{�tqv�raw�ra��{\raw�o�tqy5�avxwRt�o�¡

K	�q¶ � ¸ l�¹�º
½ ¸ �.h�� ��� j�k5
$�
¢�p�n�{�raw�o�tqy���{\tqv�rawNv�o"}��Fo�n���rZw�tqp�n*v��Rn��Vra��y5n5��y5n�o�n5wRtqvxw��:n��W{�p
w�rC��n���s�v�tqp&rZw�n:|Z�ay�v��Z}�~�n�: ' �aw���rZw�nVwC�R~x~��ay5�({�raw�o�tqy���{\t�ray
²�#E� $�'q¡�Å�rZy"n\�W{�pVw�rC�Rn0�$vxwVtqp�n��ay5�Z��p��
s�n"vxwRtqy5rC�C��{\n*�*�RwRv�¿W��n
o�n�tV|Z�ay�v��Z}�~�n�: ' �Zw��&���Rw�v�¿W��nW��wC��~x~��Zy5�&{�raw�o�tqy���{�t�ray�²�#E� $ ' ¡
¢�p�n\o�n��ay5n"~xvxwR§Cn��V}R��{�rZw�o�tqy5�ZvxwRt�o"rZ��tqp�n"�HrZy5�
: ' ;
²�#E� $ ' �R�Hray¡�M� ÊI3�343�²

­¥w�n�o�o�nzw�{�nW��²�#E� $ ' o�nzy5|Fn�oK�Fo*��~��Z}
nz~�v���n5wRtqvx�H�Wvxw��Ntqp�nKw�rC�Rn�t�r
s�p�v�{�p>:z'$}
nz~�rZw��Fo�¡
m¤n�w�rZs¤w�n�n�����s��Z�"t�r��Wo�o�rC{5v��Wt�n���w�rC��n�s�v�tqp���o�n�t$rZ�Rn����Fn�o

t�r�rWtqp�nzy�w�rC�Rn�o�¡�±2'"o�vxwVÑCn�{�tqv�rZw:ÐC¡ ÊF¡ ÊF��¯qn��R�Wn\o�µ*�Z~�o�r*�Kn\�aw�o�tqp�n
�¾��n��R�Wn\o$tqp��Wt��K�Z�¾}^n��F���Rn���t�r¾���Zy5�a�RpKt�r�y5nz�Ry5n�o�nzwRtI�������Wtqp�o�¡ ´
­¥w7tqp�n"ª�w��a~�o�rZ~x��tqv�rZw$���aw7n��R�Wn"�>y5rF�!w�rC��n/�$t�r�w�rC��n���~��Z}
nz~x~�n��
� ±Hs�p�nzy5n � v�o7��t�nzy5�*vxw��a~�ray�w�rawRt�nzy5�*vxw��a~`´z�
v�o�y5nz�Ry5n�o�nzwRt�n��
}R��tqp�n��H�W{\t�tqp��Ft�tqp�n
t�nzy5�!��±�² #�� $ , ´Õv�o�vxw tqp�n
o�ra~x��tqv�raw/o�n�t��HrZy
|Z�ay�v��Z}�~�n��	'q¡�­¥w��W{\{�ray5�R�aw�{�n"s�v�tqp�tqpRv�o��WrW�Z~H�Rs�n���o�n�{�raw�o�tqy5�avxwRt�o
vxwR|WrZ~�|Wvxw����	'�t�r*vxw��iv�{��Ft�n*tqp�n�o�n�t�rZ��t��ay5�Fn�t�o�ra��rZ��t��Fravxw���n����Fn�o
�>y5rF� w�rC��n �û�
��oqvxw�����w��ay5�:{�raw�o�tqy���{�t�ray5o�t�r�nzw�{�rC�Rn�tqp�n�~��a}
nz~�o
ra�^n����Fn�o�¡�¢�p�n��Zy5�a���KnzwRt�t�r��"{�rZw�o�tqy���{�t�rZy"��v�o�tqp�n�t��Zy5�Wn�t�ra�^�aw
nzw�{�rC�Rn��H�z��n����FnW¡7Å�ray�n��C�F�*�R~�nW��vx�
tqp�n*vxw�v�tqv��Z~��Zy5�a�Rp�{\rawRt��avxw�o
�aw n��R�Wn"�>y5rF�Çw�rC�Rn0�$t�r�w�rC�Rn$��s�v�tqp7~��a}
nz~�c��Rtqp�nzwVtqp�n"vxw�v�tqv��Z~
{�rZ~x~�n�{�tqv�raw�ra��{\raw�o�tqy5�avxwRt�o"vxw�{z~x���Rn�o

� ' ;¡c^±�� , ´
¢�p�n�o�n�t�rZ��{�rZw�o�tqy5�ZvxwRt�o�{\raw�o�tqy���{�t�n\�*vxwKtqpRv�o��K�awRw�n5y�{�rW�*�R~�n�t�nz~��
nzw�{�rC�Rn�o"tqp�n"vxw�v�tqv��Z~��Zy5�a�Rp$¡

K	�Q� � ¸ l�¹�º
½ ¸ �.h�� � �:j�¹�º�»¼l�hR½�¹ ¸ g
¢�rNnzw�{�rC��n/tqp�nV��y5rC�C��{�tqv�raw�o��Ks�nVªRy5o�tV{�rawR|Fnzy5t�tqp�n�{�rZwRt�n��Ctq�
�>y5n�n��Zy5�W�K�K�Zy
t�r�tqp�n�w�rZy5�K�a~
�HrZy5�!�Cv�o�{z��o�o�n���vxw:ÑCn�{�tqv�rZw:ÐC¡ ÊF¡ ÊF¡
¢�pC��o��Fs�n��Fo�oq����n�tqp��Ft�tqp�n�y�v��apRtq�Hp��Zw���oqv���n�ra�^n��W{�p*�Ry5rC�C��{�tqv�rZw
p��Wo¾w�rK�KrZy5n*tqp��aw:t�s�rKo��C��}
ra~�o�¡	@
rZs�{�rZw�oqv��Rnzy��*�Ry5rC�C��{�tqv�rZw
ra�
tqp�n��HrZy5� �!�������[ *��s¼p�nzy5n��Çv�oK��w�rZwRt�nzy5�*vxw��a~H���Zw����
�aw��9 ��ay5n�nzv�tqp�nzy�w�rawRt�nzy5��vxw��Z~�o�ray�t�nzy5��vxw��Z~�o�¡�¢�p�v�o$�Ry5rC�C��{�tqv�rZw
vxw��iv�{��Ft�n�o�tqp��Wt�tqp�nzy5n�v�o��Zw0�������Wtqp��>y5rF��w�rC�Rn	��t�r¾w�rC�Rn�)*s�p�nzw
tqp�nzy5n�n��Wv�o�t�o��¾w�rC�Rn��
oq��{�p7tqp��Ft�tqp�nzy5n�v�o��aw��"�H���FtqpK�>y5rW�(w�rC�Rn
��t�r*w�rC�Rn����R�Zw��V�z ¾�H���Wtqp7�>y5rW�Çw�rC��n���t�r*w�rC��n )
¡



i

Rchd[B-1
1 ,i]

Dst[A,i]

B

C

B

B

C

C

Å$v��Z��y5nVËR���"o�n�rZ����j5n�� ��� ' 	 �aw���
 1 o<; � ��
 ÖÖ � ' 	
t�rVn5w�{�rC�Rn��Ry5ra�

�C��{\tqv�raw �Ç�������  *¡«¢�p�n7|Z�ay�v��a}R~�n�
 1 o<; � ��
 ÖÖ � ' 	
y5nz�Ry5n�o�nzwRt�o

tqp�n�o�n�t�rZ�$w�rC��n�o�y5n��F{�p�n���}R�*�¥ra~x~�rZs�vxw��X����n��R�Wn�o��>y5rW�y�q¡�¢�p�n
|Z�ay�v��Z}�~�n���j5n�� ��� ' 	 y5nz�Ry5n�o�nzwRt�o�tqp�n
o�n�t�ra��w�rC�Rn�o�t�r*s�pRv�{�p tqp�n5y5n
oqp�ra�R~��©}^n��aw ����n����Fn��`y5rW�!w�rC�Rn0�q¡

Ã�raw�oqv���n5y���ª��Cn\��w�rC�Rn��q¡7¢�rVs�p��Ft"w�rC�Rn�oKoqp�ra�R~���w�rC��n��
p��Z|WnV�Zw��¾��n��R�Wn:±>vH¡ nF¡ ��t�r�s�p��Ft*w�rC�Rn�o�v�o�tqp�nzy5n7�aw����H���Ftqp
´��
Æ�n�t���j5n � ��� ' 	 }
n�����wRv�¿W��n7o�n�t�|a�Zy�v��a}R~�n��Hray�p�ra~��Cvxw���tqp�n�o�n�t�rZ�
w�rC�Rn�o�tqp��Ft��aw�o�s�nzy
tqpRv�o¾¿W��n�o�tqv�rZw$¡�¢�r*oq�
n\{zvx�H��tqp��Ft�tqp�nzy5n¾v�o��aw
����n����Fn¾�>y5rF�&w�rC�Rn��$t�r�tqp�n¾w�rC��n\o¼vxw���j4n � ��� ' 	 �Rs�n��Wn5w�nzy5�Ft�n"tqp�n
{\raw�o�tqy5�avxwRt�� ' ;	�*±���j5n � ��� ' 	 ´z¡
¢�p�n���y5rC�C��{�tqv�raw>�Ç��� ���� �vxw��iv�{\�Wt�n�o
tqp��Ft�s�n�oqp�rZ��~��V�F���

�Zw ���qn\���Fn¾�>y5rF�!w�rC��n/�$t�r��awR�Kw�rC��n�o�y5n��F{�p�n���}R�*�Hra~x~�rZs�vxw�� �
n\���Fn�oÕ�`y5rW��w�rC��n��
�aw��Ktqp�n5wK�Hra~x~�rZs�vxw��0 �n��R�Wn\o�¡�m:n�vxwRtqy5rC�C��{\n
�Zw�rFtqp�n5y¾�RwRv�¿W��n�|Z�ay�v��a}R~�n�
 1 o<; � ��
 ÖÖ � ' 	

t�r�p�ra~��Vtqp�n"o�n\t�ra�
w�rC��n�o
y5n\�W{�p�n���}R�"�Hra~x~�rZs�vxw��/�@n��R�Wn�o$�`y5rW��w�rC��na�û¡Õ­¥w�ra�Ry�y5nz�Ry5n�o�nzwRt��Z�
tqv�rZw7ra�
tqp�n��ay5�a�Rp��Cn��R�Wn�o��Zy5n�y5nz�Ry5n�o�nzwRt�n����Fo�{�rZw�o�tqy���{�t�rZy5o����Zw��
¯H�Hra~x~�rZs�vxw��*�ZwKn��R�Wn\µ�{��aw�}
n�nzw�{�rC�Rn��*��oqvxw����Ry5r.��n\{�tqv�raw��$vxwK���ay��
tqv�{5��~��ZyZ�$s�n
�Wnzw�nzy5�Ft�n*tqp�n�{�raw�o�tqy5�avxwRt�
 1 o<; � � 
 ÖÖ � ' 	

;�� � 22 ±Q: ' ´z¡
Å$vxw��a~x~��W��tqp�n�o�n�t�ra��w�rC�Rn�o
t�rKs�p�v�{�p:s�n�s��ZwRt¾t�r��W�R���aw>���

n\���Fn"�>y5rW� �Ýv�o��Hra�Rw���}R�*�HrZ~x~�rZs¼vxw��� �n��R�Wn�o��>y5rF�3tqp�n�w�rC�Rn�o�vxw

 1 o<; � � 
 ÖÖ � ' 	

���Zw��7o�rKs�n��Fnzw�n5y5�Wt�n�tqp�n�{�rZw�o�tqy5�ZvxwRt
��j4n � ��� ' 	 ;� � 22 ±�
 1 o<; � ��
 ÖÖ � ' 	

´z¡
'¾~x~�t�ra~��
� s�n��Fnzw�nzy5�Wt�nÈtqpRy5n�n�{�rZw�o�tqy5�ZvxwRt�o�t�r�nzw�{\rC��n

� � � ���  *�

 1 o<; � ��
 ÖÖ � ' 	

;�� � 22 ±Q:z'H´ ±HÅ�ra~x~�rZs���n\���Fn�o$�>y5rW�@w�rC��n��H´
��j5n � ��� ' 	 ;� � 22 ±�
 1 o<; � ��
 ÖÖ � ' 	

´ ±HÅ�ra~x~�rZs  �n��R�Wn�oK�>y5rF� tqp�rWo�n
w�rC�Rn�o5´

:z'�;�"�±���j4n�� ��� ' 	 ´ ±2'"�R���@n\���Fn�o�t�r�tqp�n�y5n��W{�p�n\�
w�rC�Rn�o5´

Å$v��Z��y5n�Ë��Rnz��v�{\t�o"tqp�n¾��o�n"ra� tqp�n
o�n�t�|Z�ay�v��Z}�~�n\o�
 1 o<; � � 
 ÖÖ � ' 	
�Zw��

��j4n�� ��� ' 	 vxw:tqpRv�o"nzw�{�rC�Cvxw��R¡�¢�p�n�o�n�{\raw�o�tqy5�avxwRt�o"n5w�{�rC�Rn�tqp�n"�Ry5ra�
�C��{�tqv�raw�� � � ���  *��}R��t�rZw�~��(¯�~�rC{��Z~x~��Cµ¤�HrZy"w�rC��nz�q¡�­�¡ nF¡ �
tqp�n
o�rZ~x��tqv�rZw«t�r�tqp�n�o�n�{�raw�o�tqy5�avxwRt�o�s�vx~x~��av�|Fn�tqp�n0�������Wtqp�o�o�t��ay5tqvxw��
�Ft�w�rC�Rn0��±H�Wo�oq���*vxw���tqp��Wt�tqp�n/���H���Wtqp�o"�aw��  ¾�H���Wtqp�o"�Zy5n��a~�o�r
o�rZ~�|Wn����HrZy\´z¡�¢�r�ª�w����Z~x~	�¾�H���Wtqp�o�vxw«tqp�nK�ay5�Z��p���oqv��*vx~��ay7{�rZw��
o�tqy5�ZvxwRt�o"�Zy5n��Wnzw�nzy5�Wt�n��HrZy"�Z~x~�rFtqp�nzy
w�rC�Rn�o�ra��tqp�n��ay5�Z��p�¡
m:n¾w�rWt�n�tqp��Wt�tqp�n�o�n�t�|Z�ay�v��Z}�~�n\o¾vxwRtqy5rC�C��{�n\�Vt�r*nzw�{�rC�Rn�tqp�v�o

�Ry5rC�C��{�tqv�rZw@±>vH¡ nW¡ ����j5n � ��� ' 	 �Zw���
 1 o<; � � 
 ÖÖ � ' 	
´��K�Z���a~�o�r�}
n���o�n��

vxw nzw�{�rC�Cvxw���rWtqp�nzy¤�Ry5rC�C��{�tqv�rZw�o�¡uÅ�ray:n��C�F�*��~�nF��t�r@nzw�{\rC��n
� � � ��������s�nKw�n�n��Nt�r:�Wnzw�nzy5�Wt�n7rawR~��Nraw�n�w�n�sÇ{�rZw�o�tqy5�ZvxwRt��
��j4n�� ��� ' 	 ;�� � 22 ±�
 1 o<; � ��
 ÖÖ � ' 	

´z¡
¢�p�n
�a}
rZ|Fn��iv�o�{z��o�oqv�raw�oqp�rZs�o�p�ras@t�r�nzw�{�rC�Rn*����y5rC�C��{�tqv�raw

rZ��tqp�n��¥ray5� �Ç�������  *¡�­>w��¾w�ray5�K�Z~xv�À�n�� Ã¼Å�ÆV�Zy5�W�K���ayZ�W�Ry5ra�
�C��{�tqv�raw�oK�K�Z�V�a~�o�r�p��Z|WnKtqp�n*�HrZy5�[�3� � ���.�aw����Ç��� ��¦a¡�¢�r

nzw�{�rC�Rn*��{�rZw�o�tqy5�ZvxwRt"ra��tqp�n"�Hray5� �Ç��� ���!�Ft¼w�rC�Rn0�q��s�n��WnzwR�
nzy5�Ft�n¾tqp�n�{�raw�o�tqy5�avxwRt�oG:z'�;�"�±���j5n�� ��� ' 	 ´��aw�����j5n�� ��� ' 	 ;�� � 22 ±Q:z'H´z¡
¢�r�nzw�{\rC��n���{�raw�o�tqy5�avxwRt
ra��tqp�n"�Hray5� �!����� ¦a�Cs�n"�Wn5w�nzy5�Ft�n�tqp�n
{�rZw�o�tqy5�ZvxwRt�: ' ;�"�±Q: ' ´z¡
¢¼pRv�o${\rW�*�R~�n�t�n�o�tqp�n�{\raw�o�tqy���{�tqv�rZw�ra��tqp�n�o�n�tq��{�raw�o�tqy5�avxwRt���y5rZ}��

~�n���¡
m¤n
{z~��av�� tqp��Ft�tqp�n�o�rZ~x��tqv�rZw:t�r�tqp�n
o�n�tq��{�raw�o�tqy5�avxwRt��Ry5ra}R~�n��

�av�|Fn�o��¤o�rZ~x��tqv�rZw(t�r¤tqp�nVray�v��Zvxw��Z~�Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq���Ry5ra}R~�n���¡
1Vray5n:��y5n�{5v�o�nz~��W��~�n�t>W }^n�tqp�nVy5n��Z��~��Zy�t�nzy5�¨�ay5�F�K�K�Zy:tqp��Ft
y5n�oq�R~�t�o¾�>y5rF�Ço�rZ~�|Wvxw��7tqp�n�o�n�tq��{�rZw�o�tqy5�ZvxwRt¾�Ry5ra}R~�n���¡�¢¼p�nzw tqp�nzy5n
v�oK�Zw��¾��n��R�WnK�>y5rF� w�rC�Rn �¾t�r�w�rC�Rn��7vxw«tqp�n�o�ra~x��tqv�raw t�rVtqp�n
�a~x~x�H���avxy5o���y5rZ}�~�n\� vx¦�:z'Q= I "�±�²�#E� $4,\´���w���n5y/W*¡
¢¼pRv�oK{��ZwN}
nK��y5rZ|Wn5w�}R�:{�rawRtqy5�F�iv�{�tqv�rZw$¡«¢�p�nK�HrZy5�Èra�
tqp�n

�ay5�Z����nzwRtÕv�o��Wo��HrZ~x~�ras�o��$vx��o�rZ~�|Wvxw���tqp�n
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�K�Ry5ra}R�
~�n��ÇvxwRtqy5rC�C��{\n�o"�ZwVn��R�Wn�tqp��Wt�tqp�n"o�ra~x��tqv�raw/t�r�tqp�n�{�rZw�o�tqy���{�t�n��
o�n�tq��{�rZw�o�tqy5�ZvxwRt���y5rZ}�~�n�� �*v�o�o�n�o���tqp�nzw(tqp�nzy5n¤����o�t£}^n¤��ªRy5o�t
oq��{�p«n��R�WnW¡:¢�pRv�o�~�n��F��o�t�rV�V{�rZwRtqy5�W�Cv�{�tqv�raw�¡&'Çoqv���vx~��ayV�Zy5�a�R�
�KnzwRt�s�rZy�§Ro�vxw:tqp�n�rFtqp�nzy��ivxy5n\{�tqv�raw�¡
­�t�v�oV�Z~�o�r@n��Woqvx~��(oqp�ras�w�tqp��FtVtqp�n/{�raw�o�tqy���{\tqv�raw3�Zv�|Wnzw&vxw

tqpRv�o�o�n�{�tqv�rZw&{\�aw@}
n:{��ay�y�v�n\�@ra��t�vxw@~�rW�Z��oq���F{�nW¡®Ñ�vxw�{�nNÃ�Å�ÆÝ�
y5n��F{�p��a}Rvx~xv�tq���Ry5ra}R~�n��Ko��ay5n�Ô�¢
­51,+��q{\rW�*�R~�n�t�n�±>vH¡ nW¡ ��{�rF�*�R~�n�t�n
�HrZy�Ô�¢
­51,+��Rw���nzy�~�rW�Z��oq���F{�n�y5n��i��{�tqv�rZw�o5´¾É ÐaËZÍq�FtqpRv�o��Kn\�aw�o�tqp��Ft
tqp�n*�Zv�|Wnzw/{z~��Wo�o�ra��o�n\tq�q{\raw�o�tqy5�avxwRt���y5rZ}�~�n���o��ay5n��a~�o�r�Ô�¢
­51,+��
{�rF�*��~�n\t�n�É�Ê�*ZÍq¡

K	�-K e ¸ kA�~�
gR½qg�¹ 
7h�� � � » ¸
¸ ½ ¸ � � ½ ���
­¥w��Wn5w�nzy5�Z~H���aw��a~x~x�H���Zvxy5oNÃ�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq���Ry5ra}R~�n��u{��Zw�}
n
o�ra~�|Fn���vxw7tqv��Kn�°*±�² ³ ´z��s¼p�nzy5n�²�v�o�tqp�n�wC����}^nzy
ra�
w�rC�Rn�o�vxw7tqp�n
�ay5�Z��p�¡�¢�p�n
{z~��Wo�o�ra� o�n�t�{�rZw�o�tqy5�ZvxwRt�o�{�raw�oqv���n5y5n��V{��aw7}
n"o�rZ~�|Wn��
vxw«tqv��Kn7°*±&>�³F´"s�p�n5y5n3>¾v�o�tqp�nKwC����}
n5y�ra��{\raw�o�tqy5�avxwRt�o�¡ /
rZs¼�
n�|FnzyZ���Hray
�Ko�n\tq�q{\raw�o�tqy5�avxwRt"�Ry5ra}R~�n���{�rZw�o�tqy���{�t�n��V�>y5rW�.�7Ã�Å�ÆÝ�
y5n��F{�p��a}Rvx~xv�tq���Ry5ra}R~�n����
tqpRv�o���rCn�o�w�rWt��Wv�n5~��V�*o��Ftqv�oq�H�W{�t�rZy5��tqv��Kn
}
rZ��w�� -«�FtÕ~�n��Fo�tÕ�`y5rW�(tqp�n�o�t��aw��i�^ravxwRt�rZ��oqp�rZs¼vxw���tqp��Wt$tqp�n�t�s�r
{z~��Fo�o�n�o�ra�
��y5rZ}�~�n\�Ko��ay5n¾vxwRt�n5y5{�rawR|Fnzy5tqvx}�~�nF��nzw�{\rC�ivxw���tqp�n��ay5�Z��p
�
rFt�nzwRtqv��a~x~��:{zy5n��Ft�n�o�²V{�raw�o�tqy5�avxwRt�o
ra��tqp�n"�Hray5� : '*;
²�#�� $E'$�Zw��
$�{�raw�o�tqy5�avxwRt�o
ra��tqp�n"�Hray5� : ' ;G?�±Q: , ´z�Rs�p�nzy5n%$�v�o�tqp�n"wC����}
nzy
ra��n��R�Wn\o�vxw7tqp�n��ay5�Z��p�¡ +Õw�{�rC�Cvxw���tqp�n���y5rC�C��{\tqv�raw�o"�K�Z��{zy5n��Wt�n
°*± �
²
´K{�rZw�o�tqy5�ZvxwRt�o���s¼p�nzy5n��Nv�o�tqp�n�wC����}
nzy7ra�
��y5rC�C��{�tqv�raw�o�¡
3�n�{\�a��o�n $�{��Zw�}
n��Fo�~��ay5�Wn��Wo
² x �RtqpRv�o"s�rZ��~��V�Zv�|Wn���}
rZ��w��Vra�
°*±�²��F´�raw tqp�n�y���wRw�vxw���tqv���n�t�r*o�rZ~�|Wn�tqp�n�o�n�tq��{�rZw�o�tqy5�ZvxwRt¾�Ry5ra}R�
~�n���¡

/"rZs�n�|FnzyZ���Fo�s�n�w�ras oqp�ras�����oqp��Zy��
nzy �aw��a~��Coqv�oV�Wv�nz~��Ro��
}
n�t�t�n5y*}
rZ��w���rZwNtqp�nKy��Rw�wRvxw��¤tqv��KnK�HrZy�tqp�n�{�rZw�o�tqy���{�t�n��/o�n�tq�
{�rZw�o�tqy5�ZvxwRt"��y5rZ}�~�n��7¡�m:n*�Zy5�a��n�tqp��Ft"tqp�n�o�n�tq��{�raw�o�tqy5�avxwRt"�Ry5ra}R�
~�n��.{��Zw�}
n
o�ra~�|Fn���vxwVtqp�n�o��W�Kn
�Wo��C�*��t�rWtqv�{�tqv��Kn��Fo�tqp�n�rZy�v��avx�
w��a~ Ã�Å�ÆÝ�Hy5n��W{�p��a}Rvx~xv�tq���Ry5ra}R~�n���±>vH¡ nF¡ ��°*±�² ³ ´�´z¡�¢�p�n�vxw�v�tqv��Z~�{�rawR�
o�tqy5�avxwRt�o�vxw��¾o�n\tq�q{\raw�o�tqy5�avxwRt���y5rZ}�~�n��3{�rZw�o�tqy���{�t�n����>y5rW�(��Ã�Å�ÆÝ�
y5n��F{�p��a}Rvx~xv�tq�V��y5rZ}�~�n\������o�t�}
n"vxw:raw�n�ra��tqp�n"�HrZ~x~�ras�vxw����HrZy5�Ko��

 1 o<; � ��
 ÖÖ � ' 	

;���� 22 ±Q:z'H´ ±HÅ�rZ~x~�ras]����n��R�Wn\o$�>y5rW��w�rC�Rn	�q�
��o�n���t�rKn5w�{�rC�Rn/�Ç� � ���  �´

��j4n � ��� ' 	 ;	 � 22 ±�
 1 o<; � ��
 ÖÖ � ' 	
´ ±HÅ�rZ~x~�ras� ¾��n��R�Wn�o��>y5rW��tqp�rWo�n
w�rC��n�o�� ��o�n�� t�r nzw�{�rC��n
�3� � ���! �´

: '*;�"�±���j5n�� ��� ' 	 ´ ±2'"�R�0���qn\���Fn�o�t�r�tqp�n¾y5n��F{�p�n��
w�rC��n�o�� ��o�n�� t�r nzw�{�rC��n
�3� � ���! &�Zw�� �3� � ����´

��j4n � ��� ' 	 ;	��� 22 ±�� ' ´ ±HÅ�rZ~x~�ras ����n��R�Wn\o �>y5rF� � ' �
��o�n���t�rKn5w�{�rC�Rn/�Ç� � ����´

: '*;
²�#�� $E' ±2+�w�{�rC�Rn<:z'��Wo�y5nz�Ry5n�o�nzwRtqvxw��
w�rC��n9�H´



�����������	��
���
������	�	����������
��	�
����� �!
"�
# 
��	�	��$������
����	�	���������	�

% ���	�'&�����()��
������	�	����������
��	�
����� �!
*�
# 
+���	��$���������	�'&�����(
��
+�����	���+�����	�

,-�	
�
�������
���
������	�	������� ./
��	���10�
��	2

3�465�7 � ��
 ÖÖ � ' 	�8�9
� 22;:=< '�> ?'@ < ' 8BA :�< ,*> @ 3�465�7 � ��
 ÖÖ � ' 	�8 <

, ?6@ x
< ' 8�9 :DCFE'G � ��� ' 	 > H 3�465�7 � � 
 ÖÖ � ' 	 8 CFE'G

� ��� ' 	 ?'@
CFE'G � ��� ' 	 8JI � 22 : 3�465�7 �LK�
 ÖÖ � ' 	

> ? ³ @ 3M4'5�7 �LK�
 ÖÖ � ' 	 8�N :=<
,*> @ C)E'G � ��� ' 	 8 < , ? ³ @ x

3M4'5�7 �LK�
 ÖÖ � ' 	 8�N :OCFE'G
� ��� , 	 > @ C)E'G � ��� ' 	 8 CFE'G � ��� , 	 ? ³ @ x

CFE'G � ��� ' 	 8JI � 22 :OP 'O> ? x @ < ' 8�I :=< ,Q> @ C)E'G � ��� ' 	 8 < , ? x @ x
< ' 8�I :OC)E'G � ��� ' 	 > H C)E'G � ��� ' 	 8 CFE'G � ��� ' 	 ? x @

3�465�7 � � 
 ÖÖ � ' 	�8 <
, ?'@ x < , 8 @SR"T�U�, H 3�465�7 � � 
 ÖÖ � ' 	�8

@/R"T�U�, ?6@ x
< , 8MI :=<WV > ?6@ 3�465�7 � ��
 ÖÖ � ' 	 8�I :=<WV

> ? x @ ³
< , 8MI :OCFE'G � ��� V 	 > ?6@ 3�465�7 � ��
 ÖÖ � ' 	 8�I :OC)E'G

� ��� V 	 > ? x @ ³
3�465�7 � ��
 ÖÖ � ' 	 8 CFE'G

� ��� ' 	 ?'@ CFE'G � ��� ' 	 8JI :�< ,Q> ?6@ 3�465�7 � ��
 ÖÖ � ' 	 8BN :�<
,*> ? x @ x

CFE'G � ��� ' 	 8JI :DCFE'G � ��� , 	 > ?6@ 3�465�7 � ��
 ÖÖ � ' 	 8BN :DCFE'G
� ��� , 	 > ? x @ x

CFE'G � ��� ' 	 8 < , ?'@ x < , 8 @SR"T�U�, H C)E'G � ��� ' 	 8 @/RQT+U�, ?6@ x
< , 8MI :=<WV > ?6@ C)E'G � ��� ' 	 8JI :�<�V > ? x @ ³
< , 8MI :OCFE'G � ��� , 	 > ? C)E'G � ��� ' 	 8JI :DCFE'G � ��� , 	 > ? x @ x

CFE'G � ��� ' 	 8 CFE'G � ��� , 	 ? x @ x CFE'G � ��� , 	 8�X :=< V > ?6@ C)E'G � ��� ' 	 8�X :=< V > ? ³ @ ³
CFE'G � ��� , 	 8�X :OCFE'G ��K�� , 	 > ? C)E'G � ��� ' 	 8�X :OC)E'G �LK�� , 	 > ? ³ @ x

¢��Z}�~�n7ÐC�KÃ�rFo�t�ra��tqp�nKo�t�nz��o��^nzy��Hray5��n��¤vxwNo�rZ~�|Wvxw��:�Vo�n�tq��{�raw�o�tqy5�avxwRt��Ry5ra}R~�n�� tqp��Wt�nzw�{�rC�Rn�oK�7{�rawRt�n��Ctq�H�>y5n\n£y5n\�W{�p��Z}�vx~xv�t����Ry5ra}R~�n����
s�p�nzy5n�²�v�o�tqp�n�wC����}
nzy�rZ�$w�rC��n\o�vxwVtqp�n"�Zy5�a�Rp$�R�aw��M����2 Y72 ¡�Ã�rZ~x���*w�o�Ê��aw���Ë�oqp�rZs@�����avxy
ra��{�rZw�o�tqy5�ZvxwRt�o"tqp��Wt�tqp�n�Ñ�Ã���/�n��C��{�tqv�rZw
'�~��WrZy�v�tqp���s¼vx~x~�y5n��C��{�nW¡ Ã¼rZ~x����w@Ð�oqp�rZs�o�p�rZsÇ���awR�:{�raw�o�tqy5�avxwRt�oKrZ�
tqp�n*�¥ray5��vxwN{�rZ~x���*w(Ê��K�Z�:rC{�{z�RyZ¡VÃ�rZ~x���*w«Ï7oqp�rZs�o�p�rZs
���awR�:{�raw�o�tqy5�avxwRt�o�ra��tqp�n*�HrZy5��vxwN{�rZ~x����wNË��K�Z�����avxy�s�v�tqpN���Zv�|WnzwN{\raw�o�tqy5�avxwRtKrZ��tqp�n��Hray5�.vxwN{�rZ~x���*w(ÊF¡�Ã�ra~x���*w«Ì�oqp�rZs�o�tqp�n
�Ry5rC�C��{�n\��{�rZw�o�tqy5�ZvxwRt��
�aw���{\ra~x���*w,*�oqp�rZs�o�p�rZs@�K�awR�*���avxy�vxw��Wo
�K�Z�KrC{�{z�Ry�}
n\tqs�n�n5w�{\raw�o�tqy5�avxwRt�o"rZ��tqp�n��Hray5�Ko�vxw�{\ra~x���*w�o�Ê
�aw���Ë�¡

: ' ;�"�±Q: , ´ ±2+�w�{�rC��n«�aw ��n\���Fn��`y5rW� �
t�r/�C´

Å�rZ~x~�ras�vxw��*tqp�n�y���~�n�o�rZ��tqp�n�Ñ�Ã���/�n��i��{�tqv�rZw�'¾~��Fray�v�tqp����Ctqp�n�o�n
{\raw�o�tqy5�avxwRt�o�s¼vx~x~R�Zv�|Wn�y�v�o�n�t�r�{�raw�o�tqy5�avxwRt�o�rZ��tqp�n$�HrZ~x~�ras�vxw��"�Hray5��o��

 1 o<; � � 
 ÖÖ � ' 	

;	: , ��j4n � ��� ' 	 ;	: ,

 1 o<; � ��
 ÖÖ � ' 	

; ��j5n�� ��� ' 	 ��j4n � ��� ' 	 ; ��j4n�� ��� , 	

 1 o<; �LK�
 ÖÖ � ' 	

;��*±Q: , ´ ��j4n � ��� , 	 ;zR
±Q: V ´

 1 o<; �LK�
 ÖÖ � ' 	

;��*±���j4n�� ��� , 	 ´ ��j4n � ��� , 	 ;zR
±���j5n ��K�� , 	 ´
¢��Z}�~�n�Ð"oq���K�K�Zy�v�À�n�o
tqp�n�y5n��i��{�tqv�rZw�o�tqp��Wt��K�Z��t��a§�n¾�R~��W{�n��Zw��
tqp�n"{\rWo�t�ra��tqp�n
s�ray�§��
nzy��¥ray5�Kn��
¡E9"|Wnzy5�Z~x~H��tqp�n���rF�*vxw��ZwRt�t�nzy5�
v�o � ³ ² ³ �Cs�p�nzy5n��	� 2 Y72Yv�o�tqp�n�oqv�À�n"rZ��tqp�n��ay5�F�K�K�ZyZÓ o��Z~x��p��a}^n�t�¡
ÑWvxw�{�n2��v�o���{�rZw�o�t��ZwRt"vxw��Rnz�
nzw��RnzwRt*rZ��tqp�n�vxw��R��t���tqpRv�o��av�|Wn\o��
}^ra�Rw��:raw tqp�n"y��Rw�wRvxw���tqv��Kn�ra�Õ°*±�² ³ ´z¡

Y | ¹G�~}
½ ¸ � |�� h �E
 ¹ ¸ gihRj�k�½ ¸ hy�¤j�¹�f�� � � g[Z@gR½ ¸ �

���
�� j � k�l���k�f
½���½�hE�

Y��q¶ � ¸ l^¹¼º"½ ¸ � |G� h 
 ¹ ¸ gChRj�k�½ ¸ hRgNk�g � j�k5
���g
Y��q¶G�q¶ � � � · º � k ��� �¼½ ¸ º�h�� ��
 ¹ ¸ gChRjÝ»�l�hR½�¹ ¸
m:n�w�rZs�tq��y�w�t�r�tqp�n���y5rZ}�~�n���ra��nzw�{\rC�ivxw��*o�n\tq�q{\raw�o�tqy5�avxwRt���y5rZ}��
~�n\�Ko��Fo�Ã�Å�ÆÝ�Hy5n��W{�p��a}Rvx~xv�tq�K��y5rZ}�~�n\�Ko�¡�¢¼p�n�}��Woqv�{
t�n�{�pRwRv�¿W��n�v�o��
��rC�ivxª�{��Wtqv�rZw7ra��s�ray�§���rZw�n�}R�7/�nz��o
vxw*��oqvxw���Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��
t�r���r�oqp��a�
n��aw��a~��Coqv�o�ÉxÐFÐYÍ�¡�­>wVn�o�o�nzw�{�nW�
rZ��y�nzw�{�rC�ivxw���vxwR|Fra~�|Fn�o
oqv����R~��Wtqvxw��@tqp�n7o�t�nz��o�rZ��tqp�n Ñ�Ã���/�n��i��{�tqv�rZw '�~��Wray�v�tqp��¨s¼v�tqp
tqp�n���y5rC�C��{\tqv�raw�o*rZ���Ky5n��F{�p��a}Rvx~xv�tq�¤�Ry5ra}R~�n���¡�­¥w:tqp�n��Hra~x~�rZs�vxw��
n\�C�W�*�R~�nW��s�n�oqp�rasÇp�rZsÇtqp�nVÑRÃ��+/�n��C��{�tqv�raw '¾~��WrZy�v�tqp���{\rW�*�
�R��t�n�o*s�p��Wt��Ft�rW�*v�{�n��W�Ry5n�o�oqv�raw�oKy5n��W{�p/n��W{�pNo�n�t�|Z�ay�v��Z}�~�nV�Zw��
{\raw�oqv���nzy
p�rZs«tqp�v�o�{��Zw�}^n�oqv����R~��Wt�n��7s�v�tqpV��Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��
�Ry5ra}R~�n����

 !M�(�$�I�KC@&TOQP«Ã�raw�oqv���nzy�tqp�n"�¥ra~x~�rZs�vxw��7{�raw�o�tqy5�avxwRt�o��
%�25;	?
% x ;�% 2
% ³ ;"�(#C²$�W±&%�24)6%§xW´%]\�;"�(#C²$� � 2x ±&% ³ ´
¢�p�n�ÑRÃ���/¾n\�i��{�tqv�raw '�~��WrZy�v�tqp���y5n\�i��{�n�o�tqp�n�{�raw�o�tqy5�avxwRt�o¡%�2�;	?
�aw��>% x ;�% 2 }R�7�W�R�ivxw���tqp�n*{\raw�o�tqy5�avxwRt/% x ;�?��
s�pRv�{�pVvxw��Cv�{��Wt�n�o
tqp��Wt�tqp�nK�Wt�rF�*v�{Kn��W�Ry5n�o�oqv�raw�?�y5n��W{�p�n\o/% x ¡*¢�pRv�o�s�vx~x~�}
n�oqv��*�
�R~��Wt�n��Vvxw�tqp�n�Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�¤�Ry5ra}R~�n���}R��w�rC�Rn�o"�HrZy�?�� % 2 �
�aw���% x ��t�rW�Fn�tqp�nzy�s�v�tqp«n����Fn�o_^8;�#Q?�)6% 2 .��Zw��`^8;�#&% 2 )6% x .z¡V¢�p�n
{�rZ��wRt�nzy����ay5t�rZ�Rtqp�n�y5n��C��{\tqv�raw�o�t�nz��v�o
y5n��W{�p��a}Rvx~xv�tq�*vxw�tqp�n��ay5�Z��p��
tqp�n����Ftqp@�K�F��n:ra��n����Fn�oa^8;�#Q?�)5% 2 .K�aw��b^8;E#&% 2 )6% x .z��t�rW�Fn�tqp�n5y
s�v�tqpKtqp�n���y5rC�C��{\tqv�raw«¯�^8;V� � �c^8;b^8;CµR�W�Wv�nz~��Ro��aw�n��R�Wnd^8;E#Q?�)+% x�.z¡
�a��o�t��WoVtqp�n/Ñ�Ã���/�n��i��{�tqv�rZw '¾~��Fray�v�tqp�� rZ��tq�R��t�oVtqp�n¤y5n\�a�R~��ay
t�nzy5���Zy5�W�K���ay��Ry5rC�i��{�tqv�raw]% x =�?�}
n�{��Z��o�n�ra��tqp�n�{\raw�o�tqy5�avxwRt
% xh;	?���s�nNra��tq�R��tNtqp�n�y5n��Z��~��Zy@t�nzy5�u�ay5�F�K�K�Zy��Ry5rC�C��{�tqv�rZw
% x =<?K}
n�{��Z��o�n�ra��tqp�n�n��R�Wne^8;E#Q?�)k% x .z¡
¢¼p�n�Ñ�Ã���/�n��i��{�tqv�rZw�'�~��Wray�v�tqp��3�a~�o�r�y5n��C��{\n�o�tqp�n�{�rZw�o�tqy5�ZvxwRt�o

% ³ ;"�(#�²:�W±&% 2 )5% x ´
�aw��/%]\h;"�(#C²$� �
2x ±&% ³ ´�}R�"�W�R�Cvxw���tqp�n�{\raw�o�tqy5�avxwRt%]\h;�% x ¡Õ­¥w�tqp�n
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�K�Ry5ra}R~�n����Rtqp�v�o�s�vx~x~$±>y5rZ���Zp�~��R´

}
n�oqv�����~��Ft�n���}R��tqp�n�n\���Fn�o"�(#C²$��xh#&% xE)+% ³ .��aw��3�(#�²$� �
2x #&% ³ )6% \ .�aw���tqp�n¾�Ry5rC�C��{�tqv�rZw(¯�^8;¤��� � �(#C²$� x �(#�²:� � 2x µ�¡�¢�pRv�o��Wv�nz~���o
tqp�n

n��R�Wne^8;E#&% xE)6% \ .z��s�pRv�{�p:�KrC�Rnz~�o
tqp�n�{�rZw�o�tqy5�ZvxwRt/% \ ;�% xC¡	{
m�v�tqpNtqpRv�o�vxwRtq�Rv�tqv�rawNvxwN��vxw��
��s�nK���a§Cn�ra�Ry�ª�y5o�t��Ft�t�n��*��t

t�r�{\raw�o�tqy���{�t�� Ã�Å�ÆÝ�Hy5n��W{�p��a}Rvx~xv�tq�¤�Ry5ra}R~�n��Ètqp��Ft�s�vx~x~��Zv�|Wn�tqp�n
o�ra~x��tqv�raw(t�rV�Vo�n\tq�q{\raw�o�tqy5�avxwRtK��y5rZ}�~�n\��¡�±HÅ�rZy*w�rZs���s�n£v��Zw�rZy5n
tqp�n�{5~��a��o�n�oK�a}^ra��t*�Zy5ra�Rw��Nn��W�Ry5n�o�oqv�raw�o*vxw«tqp�n�Ñ�Ã���/�n��C��{�tqv�rZw
'¾~��Fray�v�tqp���¡�ÑCn�{�tqv�rZwVÏR¡ ÊF¡xÐ�{�rZ|Wnzy5o�tqp�n
�KrC�ivxª�{��Ftqv�raw�o¾w�n�n��Rn���t�r
�W{\{�ra�RwRt¾�HrZy
�ay5ra�Rw��Vn��W��y5n\o�oqv�raw�o�¡x´
¢¼p�n�Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t����`y5�W�Kn�s�ray�§"��o�n�o��¾�Zy5�a�Rp��aw��*{\rawRt�n��Ctq�

�>y5n�n
�ay5�F�K�K�ay
�Zw��KªRw��Ro¾���Wtqp�o�vxwVtqp�n��ay5�Z��p�¡�m¤n�s��awRt�t�r���o�n
tqpRv�o"�>y5�W�Kn\s�ray�§:t�rKªRw��:s�p��Ft��Wt�rW��v�{Kn��W�Ry5n�o�oqv�raw�o*y5n��F{�p/n��W{�p



Id

V2 ⊇ V1

V2 V1 V3

Id

V3 ⊇ cons(V1, V2 )

cons(V1, V2 )

±H�C´ ±>}^´

V3

cons1

cons2

V3 ⊇ cons( V1, V2 )

V1 V2 V4

cons2
-1

V4 ⊇ cons2
-1( V3 )

V3

±H{Z´ ±H��´
Å$v��Z��y5n�ÏR� +����Fn�o�vxw�o�n5y5t�n���vxw3tqp�n¤{\raw�o�tqy���{�t�n\�&�ay5�Z��p3t�r
�KrC�Rnz~ {�raw�o�tqy5�avxwRt�o�¡

o�n\t�|a�Zy�v��a}R~�nW��s�n�{�raw�o�tqy���{�t��"�Zy5�a�Rp�{�rawRt��Zvxw�vxw��K��w�rC�Rn��Hray�n��F{�p
�Ft�rW�*v�{�n��W��y5n\o�oqv�raw��Zw���n��F{�p�o�n�t�|a�Zy�v��a}R~�nW¡�¢�p�v�o��Zy5�a�RpKs�vx~x~R{�rZw��
t��Zvxw�n\���Fn�o�tqp��Ft�nzw�{�rC��n�tqp�n�o�n�t"{\raw�o�tqy5�avxwRt�o�¡Km:n�{�raw�o�tqy���{\t��
{\rawRt�n��Ctq�H�>y5n�n��Zy5�W�K���ay
oq��{�pVtqp��Wt�tqp�n�Ã�Å�ÆÝ�Hy5n��W{�p��a}Rvx~xv�tq�,'¾~��Fra�
y�v�tqp��&s�vx~x~Rª�w���g ;hs :(n~g n � f chnpo j
�>y5rW�@w�rC��n�o$y5n5��y5n�o�n5wRtqvxw����Ft�rW�*v�{n\�W��y5n�o�oqv�rZw�o�t�r�w�rC�Rn�o¾y5n5��y5n�o�n5wRtqvxw��7o�n�t�|a�Zy�v��a}R~�n�o�¡
¢�p�n�o�ra~x��tqv�raw7t�r�tqp�n�o�n�tq��{�rZw�o�tqy5�ZvxwRtÕ�Ry5ra}R~�n��Ç±>vxw�tqp�n��Hray5�@rZ�

��y5n��a�R~��ay�t�nzy5���Zy5�W�K���ay\´¾v�o�ra}�t��avxw�n����>y5rF��tqp�n*y5n��F{�p��a}Rvx~xv�tq�
y5n5~��Wtqv�raw�o�tqp��WtKp�ra~��Nvxw@tqp�n��ay5�Z��p�¡ ­¥�"w�rC�Rn<c¤y5nz�Ry5n�o�nzwRt�o��aw
�Ft�rW�*v�{�n��W��y5n\o�oqv�raw��Ýw�rC��n ��y5nz�Ry5n�o�nzwRt�o
��|Z�Zy�v��a}R~�nW���aw��Vtqp�nzy5n
v�o��Zw�v��RnzwRtqv�tq�����Wtqp7�>y5rW� cKt�r ���Rtqp�nzw tqp�n"�Ry5rC�C��{�tqv�rZw���= c
v�o�vxw:tqp�n"y5n\�a�R~��ay�t�n5y5�.�ay5�W���K�ayZ¡

1Vray5n"�Ry5n�{zv�o�n5~��W�$tqp�n��ay5�Z��pVv�o
{�raw�o�tqy���{�t�n��V�Wo��HrZ~x~�rZs¾o��
! Å�ray�n��W{�p«o�n�t*|Z�Zy�v��a}R~�n<% ' ��tqp�n��ay5�Z��p«{�rZwRt��avxw�o��©w�rC��n�~��a�}^nz~x~�n���% ' ¡
! Å�ray
n��W{�p:�Wt�rF�*v�{�n��W��y5n\o�oqv�raw 1 q�: jF±&% ' )6% , ´���o�n���vxw:tqp�n�{�rZw��o�tqy5�ZvxwRt�o��
tqp�n
�ay5�Z��p:{�rZwRt��avxw�o"�*w�rC�Rn"~��a}
nz~x~�n\� 1 q�:§jW±&%�'~)+%-,F´z¡
! Å�ray�n��F{�p«{�rZw�o�tqy5�ZvxwRt�rZ��tqp�n��HrZy5� % ' ;�% , ��tqp�n��Zy5�a�Rp@{�rZw��
t��Zvxw�o��aw7n��R�Wn�^8;E#&%-,�)6%�'�.z¡ '¾w�n��R�Wn�~��Z}
nz~x~�n�� ^8;*vxw��iv�{\�Wt�n�o��aw
g ;hs :(n~g n � f chn o*vxw tqp�n
�ay5�a�Rp�¡ '¾w�v��RnzwRtqv�tq�����Ftqp��>y5rW�3w�rC�Rn��t�r�w�rC��n¡�^vxw��iv�{��Ft�n�o"tqp��Wt�tqp�n
|a�Z~x��n\o¾tqp��Wt�y5n��W{�p�w�rC�Rn����a~�o�r
y5n\�W{�p�w�rC��n9�q¡¾±�ÑCn�n�Å$v��Z��y5n�Ï�±H��´z¡x´

! Å�ray�n\�W{�p�{�raw�o�tqy5�avxwRt�rZ�Rtqp�n��Hray5��% V ; 1 q�: jF±&% ' )6% , ´z�Ztqp�n��ay5�Z��p{\rawRt��avxw�o��aw7n��R�Wn�^8;E# 1 q�: j�bQ% ' )5% , l�)6% V .z¡�¢�p�v�o�vxw��Cv�{��Wt�n\o"tqp��Wttqp�n��Wt�rW��v�{*n��W�Ry5n�o�oqv�rZw 1 q�:§jW±&% ' )+% , ´�y5n��W{�p�n�o/% V ¡�±�ÑCn�n�Å$v��a��Ry5n�Ï�±>}^´z¡ ´
! Å�ray�n\�W{�p�{�raw�o�tqy5�avxwRt�rZ�Rtqp�n��Hray5��% V ; 1 q�: jF±&%�'~)6%h,F´z�Ztqp�n��ay5�Z��p{\rawRt��avxw�o�tqp�n�n��R�Wn\o �(#�²$� 2 #&% ' )6% V ."�aw��H�(#C²$� x #&% , )6% V .z¡ '¾wn\���Fn	��#C²$�

�
#&%�'k)6% V ."vxw��iv�{��Ft�n�o�tqp��Ft*tqp�n�|Z�a~x��n�o�tqp��Ft�y5n��F{�p

w�rC�Rn����ay5nKs�y5�a�R�
n��:vxw�tqp�n2@������
rWoqv�tqv�rZw�rZ���M�(#C²$�*|Z�Z~x��n
�Ft�w�rC�Rn )
¡�±�Ñin\n�Å$v��a�Ry5n*ÏR±H{Z´z¡x´

! Å�ray�n\�W{�pK{�rZw�o�tqy5�ZvxwRt�rZ�
tqp�nÕ�HrZy5� % ' ;"�(#�²:� � 2V ±&% , ´z�Wtqp�n��Zy5�a�Rp{\rawRt��avxw�o"�Zw:n��R�Wn �(#�²:��� 2V #&%-,�)6%�'�.z¡ '�w�n\���Fn �(#�²$�.� 2V #&%h,h)6%�'Q.vxw��Cv�{��Wt�n�oVtqp��Wt�|a�Z~x��n\o��Wt�w�rC�Rn<�"�Zy5nVt��a§�nzw��>y5rF� tqp�n )����
�^rWoqv�tqv�raw/ra�5��#C²$�"|Z�a~x��n�o"�Ft¼w�rC�Rn$�R¡�±�Ñin\n�Å$v��a�Ry5n*ÏR±H��´z¡ ´

Å$v��Z��y5n:Ì�oqp�rZs�o*tqp�n��Zy5�a�Rp�tqp��Wt�v�oK{�rZw�o�tqy���{�t�n��Nt�r�y5nz�Ry5n�o�nzwRt
tqp�n�o�n�t�{�rZw�o�tqy5�ZvxwRt�o�ra� +��C�W�*�R~�n*ÏR¡ ÊF¡
Ô�y5rC�i��{�tqv�raw�o��ay5n�vxwRtqy5rC�i��{�n��VvxwVtqp�n"{\rawRt�n��Ctq�H�>y5n�n��Zy5�W�K���ay

t�r7nzw�{�rC��n�tqp�nKoqv��*�R~xvxª�{\�Wtqv�rWw@o�t�n5��o�rZ��tqp�n�ÑRÃ���/�n��C��{\tqv�raw '¾~x�
�Fray�v�tqp���¡�¢�p�n�ªRy5o�t�y5n��i��{�tqv�rZw�o�t�n5�KrZ�
tqp�n
ÑRÃ��+/�n��C��{�tqv�raw '¾~��Fra�
y�v�tqp��Çv�o�nzw�{�rC�Rn���|Wv�����y5rC�C��{\tqv�raw�o"tqp��Wt�vxw��iv�{\�Wt�n�tqp�n��H�W{�t�tqp��Wt

V1 V2

V3

V4

Id

cons2

cons1

cons2
-1

cons( V1, V2 )

a
Id

Id

Å$v��a�Ry5nNÌi�/¢�p�nV�Zy5�a�Rp�}R��vx~�tVt�rNnzw�{�rC�Rn¤tqp�n:{�raw�o�tqy5�avxwRt�o�vxw
+��C�F�*�R~�n*ÏR¡ ÊF¡

V1 V2

V3

V4

Id

cons2

cons1

cons2
-1

Id

Id Id

Id

Id

Id

cons( V1, V2 )

a

Id

Id

Id

Id

Id

Id

Å$v��a�Ry5n *�� ¢�p�nN�ay5�Z��p �Hray +��C�F�*��~�n@ÏR¡ Ê«�a�¥t�nzyNtqp�n@Ã�Å�ÆÝ�
y5n��W{�p��a}Rvx~xv�tq� '¾~��WrZy�v�tqp���p��Wo�}^n�nzw�y��Rw�¡�v
�Woqp�n���~xvxw�n�o�y5nz�R�
y5n�o�nzwRt�n��R�Wn�o�vxw�o�n5y5t�n���}R��tqp�n��a~��Fray�v�tqp���¡

|Z�a~x��n�o�{��Zw����Wo�o"tqpRy5ra���ap���#C²$�"|Z�a~x��n�o"}R�K}
nzvxw���s�y5�a�R�
n���vxw:�
�(#�²:�"�Zw��Vtqp�nzw7��wRs�y5�a�R�
n��V}R���*�Ry5r.��n\{�tqv�raw��
�E����� � �(#C²$� 2 ^8;2�(#�²:� � 22
�E����� � �(#C²$��x ^8;2�(#�²:� � 2x
�E����� ��¦
­¥w +��C�W�*�R~�n�Ï�¡�ÊW�Rtqp�n�Ñ�Ã���/�n��C��{�tqv�rZw '¾~��Fray�v�tqp����F���Ro�tqp�n
{�rawR�
o�tqy5�avxwRtX%]\h;�% x }
n�{��Z��o�n:ra��tqp�n¤{\raw�o�tqy5�avxwRt�o>% ³ ; 1 q�: jF±&% 2 )6% x ´�aw��9% \ ;"�(#�²:� � 2x ±&% ³ ´z¡�ÑWv��*vx~��Zy�~��W�CvxwKtqp�n�{\raw�o�tqy���{�t�n\�*�Zy5�a�Rp$�Ftqp�nÃ�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�K�Z~��WrZy�v�tqp��3�W�R�Ro�tqp�n�n\���FnF^8;E#&% x�)6% \ .^}
n\{��a��o�n
ra��tqp�n¤n��R�Wn\o3�(#�²:� x #&% x )6% ³ .z� ^8;E#&% ³ )6% ³ .z�"�Zw��J�(#�²$� �

2x #&% ³ )6%]\�.±Ho�n�n�Å$v��Z��y5n�*C´z¡
±'^8;u#&% ³ )6% ³ .�v�o
�W�R��n\�Vt�rKtqp�n��Zy5�a�RpV}
n�{��Z��o�n�ra��Ry5rC�i��{�tqv�raw ^8;V� � ��¦Z¡x´
¢�r¾n5w�{�rC�Rn�tqp�n�o�n�{�rZw���y5n��i��{�tqv�rZw�o�t�nz��ra�^tqp�n�Ñ�Ã���/�n��C��{�tqv�rZw

'¾~��Fray�v�tqp�����tqp�nK�HrZ~x~�rZs¼vxw��¤�Ry5rC�i��{�tqv�rZw�v�o�����t�vxw�tqp�n�{�rZwRt�n��Ctq�
�>y5n�n��Zy5�W�K���ayZ�
�E����� �	�E�
�E�
­¥w +��C�W�*�R~�n�Ï�¡�ÊW�Rtqp�n�Ñ�Ã���/�n��C��{�tqv�rZw '¾~��Fray�v�tqp����F���Ro�tqp�n
{�rawR�
o�tqy5�avxwRt % xh;	?©}
n\{��a��o�n�rZ�"tqp�n�{\raw�o�tqy5�avxwRt�o�% xE;�%�2��aw���% xE;	?
¡
ÑWv��*vx~��ay�~��C�Vtqp�n@Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�.�Z~��WrZy�v�tqp�� �W�R��oNtqp�n�n��R�Wn



^8;E#Q?�)+% x .¾}
n�{��Z��o�n7ra��tqp�n�n����Fn�oe^8;E#Q?�)6% 2 .��aw�� ^8;E#&% 2 )+% x .*±Ho�n�n
Å$v��Z��y5n�*C´z¡
Å$v��a�Ry5n�**oqp�rZs¾o�tqp�n"�Zy5�a�Rp:{�raw�o�tqy���{\t�n����>y5rF� +��C�W�*�R~�n�Ï�¡�Ê

�Z�Ht�nzy�tqp�nVÃ�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t�� '¾~��WrZy�v�tqp���v�o*y��Rw$¡«¢�p�n�y5n��a�R~��ay
t�n5y5���Zy5�W�K�K�Zy�tqp��Wt
v�o�tqp�n�o�ra~x��tqv�raw�t�r�tqp�n�o�n\tq�q{\raw�o�tqy5�avxwRt���y5rZ}��
~�n\�.{��aw�}
n
ra}�t��avxw�n����>y5rW� tqp�v�o��Zy5�a�Rp�}R�Kn��C�F�*vxwRvxw�� ^8;Kn����Fn�o
�`y5rW�@w�rC�Rn�o$y5nz�Ry5n�o�nzwRtqvxw����Wt�rF�*v�{�n��W�Ry5n�o�oqv�raw�o�¡�¢�pC��o��Ztqp�n�n����Fn�o
^8;E#Q?�)+% 2 .z�F^8;E#Q?�)+% x .z���Zw�� ^8;E#Q?�)k%1\E.�vxw��Cv�{��Wt�n:tqp��WtKtqp�n��Ft�rW�*v�{
n\�W��y5n�o�oqv�rZw ?¤y5n��F{�p�n�oKo�n�t�|a�Zy�v��a}R~�n�o % 2 �G% x ���aw���%]\C��tqpRv�oKvxw��
�Cv�{��Ft�n�oVtqp��FtVtqp�nVy5n��Z��~��Zy:t�nzy5�¬�Zy5�W�K���ay:tqp��Wt�y5n5��y5n�o�n5wRt�oV�
o�rZ~x��tqv�rZw«t�r�tqp�n�o�n�t"{�rZw�o�tqy5�ZvxwRt�o*oqp�ra�R~���{�rZwRt��avxwNtqp�n��Hra~x~�rZs�vxw��
�Ry5rC�C��{�tqv�rZw�o��
%�25=<? % x�=<? % \ =^?

¢�p�n¤n\���Fn ^8;E# 1 q�:§j�bQ%�2k)6% x�l�)6% ³ .Kvxw��Cv�{��Ft�n�o¤tqp��WtVtqp�nV�Hra~x~�rZs�vxw���Ry5rC�C��{�tqv�rZw�oqp�ra�R~��V}
n�vxw tqp�n"y5n\�a�R~��ay�t�nzy5�.�Zy5�W�K�K�Zy
�Wo�s�nz~x~H�
% ³ = 1 q�: jF±&%�2�)+% xF´

Y��q¶G�Q� e@l
l�¹�» ¸ hR½ ¸ ��
5¹�j � j�¹�» ¸ º �2��
"j � g�gR½�¹ ¸ g
Å�ray7�awR�«�av�|Wn5w(o�n�tq��{�raw�o�tqy5�avxwRt��Ry5ra}R~�n����
tqp�nV{\raw�o�tqy���{�tqv�rZw&rZ�
ÑCn�{�tqv�rZw(Ï�¡�ÊW¡�Ê��RrCn�oK�Wv�n5~��@�¤y5n��a�R~��ay7t�nzy5���ay5�F�K�K�ay7tqp��WtK�Rnz�
o�{5y�vx}
n�oV�No�ra~x��tqv�raw3t�r/tqp�nV��y5rZ}�~�n\��¡ /"rZs�n\|WnzyZ��tqpRv�o�y5n��a�R~��ay
t�n5y5���Zy5�W�K�K�Zy���rCn\o"w�rFt¾w�n�{�n�o�o��Zy�vx~�����n\o�{zy�vx}
n�tqp�n�~�n��Fo�t�o�ra~x�R�
tqv�rZw$¡
¢�p�n¨��y5rZ}�~�n�� v�o¨tqp��Ft�� �Ry5rC�i��{�tqv�rZw rZ��tqp�n¬�HrZy5�

�E�V�����=�(#C²$� 2 �E�F��#C²$� � 22 �Z~x~�rZs¾o"v��RnzwRtqv�t������Wtqp�o"tqp�ra���ap 1 q�: jn\�W��y5n�o�oqv�rZw�o�tqp��Wt��ay5n*w�rWt��ay5rZ��w��
¡V¢�p�v�o�v�o*�Ft*rC�R�Ro*s�v�tqpNtqp�n
oqv�����~xvxª�{��Wtqv`raw�o�t�nz��o
ra� tqp�n�ÑRÃ��+/�n��C��{�tqv�raw '¾~��Fray�v�tqp���¡
 "!M���$�I�KC@&TO N�Æ�n�t6LK}
n���{�rZ~x~�n�{�tqv�rZw:ra��{�raw�o�tqy5�avxwRt�o�¡¼Ñ��R�R�
rWo�n
tqp��Wt"LVv�o��Koq���^nzy5o�n�t"rZ��tqp�n"�¥ra~x~�rZs�vxw��7{�raw�o�tqy5�avxwRt�o��

% 2 ;	?
% ³ ; 1 q�: jF±&%�26)6% xF´%]\h;�% ³%��h;"�(#C²$� � 22 ±&%]\F´

¡¡¡
­>wNtqp�n�~�n��Fo�tKo�ra~x��tqv�raw t�r L$� % x �K�Z��rZyK���a�Vw�rWt*}
n��Zy5ra�Rw��
¡
­>�	% x v�o��Zy5ra�Rw��
�$tqp�nzw 1 q�:§jW±&% 2 )6% x ´�v�o��ay5rZ��w���±Hoqvxw�{�n�% 2 ����o�t}^n¤�Zy5ra�Rw��@}
n�{��Z��o�n:ra��tqp�n:{�raw�o�tqy5�avxwRt>% 2 ;	?�´z���Zw��@tqp�n�ÑRÃ��
/�n��C��{�tqv�raw '¾~��Fray�v�tqp���s�ra�R~����
nzy��¥ray5�.tqp�n"�Hra~x~�rZs�vxw��7o�t�nz��o��
! '
����tqp�n�{�raw�o�tqy5�avxwRtA%]\h; 1 q�: jW±&% 2 )6% x ´$±>}
n\{��a��o�n�ra�R{\raw�o�tqy5�avxwRt�o
% ³ ; 1 q�: jF±&%�2�)+% xZ´��aw��>% \ ;	% ³ ´z¡

! '
����tqp�n�{\raw�o�tqy5�avxwRt	%��h;�% 2 ±>}
n\{��a��o�n�ra��tqp�n�w�n�s«{�raw�o�tqy5�avxwRt
% \ ; 1 q�: jF±&%�2�)+% xZ´��aw��Vtqp�n�{\raw�o�tqy5�avxwRt/% � ;"��#C²$� � 22 ±&% \ ´�´z¡

! '
���7tqp�n�{\raw�o�tqy5�avxwRt�%��E;/c�±>}
n�{��Z��o�n�ra� tqp�n"w�n�s({�raw�o�tqy5�avxwRt
% � ;�%M2��aw��Vtqp�n�{�rZw�o�tqy5�ZvxwRt�%�2�;/cC´z¡

! 9¾��tq�R��t�tqp�n���y5rC�C��{\tqv�raw %��E=�c�±>}
n�{\�a��o�n�rZ��tqp�n£w�n�s3{�rZw��o�tqy5�ZvxwRt�% � ;¡c�´z¡
­>� % x ��~�tqv��K�Ft�nz~��Âv�o�w�rWt �ay5ra�Rw��Ý�.tqp�nzwutqp�nÈn��W�Ry5n�o�oqv�raw
1 q�: jF±&%�2�)+% xF´^v�o$w�rWt��ay5rZ��w��
�C�aw��*tqp�n�Ñ�Ã���/�n��i��{�tqv�rZw4'�~��WrZy�v�tqp��
�RrCn�o�w�rFt¼�^nzy��Hray5�.tqp�n"ªRy5o�t"tqs�r*rZ��tqp�n�o�n�o�t�n5��o��aw��V�*v��ZpRt¾w�rWt
�Fnzw�nzy5�Wt�n7tqp�nK�Ry5rC�i��{�tqv�raw %���= c�¡¤±H¢�p�n7Ñ�Ã���/�n��i��{�tqv�rZw '¾~��Fra�
y�v�tqp��.�K�Z�Ko�tqvx~x~ �Wnzw�nzy5�Wt�n/%��E=�cK�Fo���y5n\oq��~�t�ra��y5n��C��{zvxw���rWtqp�nzy
{\raw�o�tqy5�avxwRt�o�vxwML$�C}���tÕv�t�s�ra�R~��Kw�rFt��Fnzw�n5y5�Wt�n�%��E=�c��Wo��"y5n�oq��~�t
rZ��y5n��C��{zvxw���tqp�n"���ay5tqv�{z�R~��ay�{�rZw�o�tqy5�ZvxwRt�o��iv�o�{5��o�o�n��:�a}^ra|FnW¡ ´
Å$v��a�Ry5n� "oqp�ras�o��"�`y5�W�W��nzwRt�ra��tqp�n"�Zy5�a�Rp�{5y5n��Wt�n���t�r"y5nz�Ry5nz�

o�n5wRt$tqp�n�o�n�{�rZw�o�tqy5�ZvxwRt�o$}R��tqp�n�{�raw�o�tqy���{�tqv�rawK�`y5rW�(ÑCn�{�tqv�raw£Ï�¡�ÊW¡�ÊW¡

V1 V2

V3

V4

cons2
cons1

cons2
-1

Id

V5

Id

a Id

Id

Å$v��a�Ry5n( i��¢�p�n�n����Fnd^8;u#&% 2 )+%���.Ýoqp�ra�R~��*}
n�vxw��C��{\n��*vx�
�Zw���rawR~��
vx� 1 q�: jF±&%�26)6% xF´�v�o��ay5rZ��w��
¡N­¥�¼tqp�n�n��R�Wn ^8;u#&%�2�)6% � .¾v�oK�F���Rn��s�p�nzw 1 q�: jF±&% 2 )+% x ´�v�o"w�rWt
�ay5rZ��w��Ý�
v�t"���a��vxw�{\ray�y5n�{�tq~��V{\�a��o�ntqp�n�n��R�Wne^8;u#Q?�)5% � .�t�r*}
n��W�R��n\�Ý���aw��Vtqp�n��Ry5rC�i��{�tqv�raw^% � =_?
t�r*}
n�rZ��tq�R��t�¡

¢�p�n
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq���Z~��Wray�v�tqp��Çs�vx~x~��W�R�Ktqp�n�n����Fn�^8;E#&% 2 )6%���.
t�r�tqpRv�o��ay5�a�Rp@y5n��F�ay5�C~�n�o�oVra��s¼p�n�tqp�nzy7ray�w�rWt�tqp�nVn\�W��y5n�o�oqv�rZw
1 q�: jW±&% 2 )6% x ´"v�o��ay5ra�Rw��Ý¡N¢�pRv�o*v�oK}
n�{��Z��o�nVrZ�"tqp�n��Ry5rC�C��{�tqv�rZw
�E�������=�(#C²$�E2 ^8; �(#C²$� � 22 �aw�� tqp�n�n��R�Wn�o �(#C²$�u24#&%M2u)+% ³ .z�^8;u#&% ³ )+%]\�.z�Z�aw����(#C²$� �

22 #&%]\h)6%���.z¡ '"�R�ivxw���n��R�Wnd^8;�#&% 2 )6%���.Ýs�p�nzw
tqp�n¾n\�W��y5n�o�oqv�rZw 1 q�: jF±&%�24)6%§xZ´ v�o�w�rWt��ay5ra�Rw��K�K�Z��~�n\�W��t�r"�"w�rawR��*vxwRv��K�a~ o�ra~x��tqv�raw�¡
­¥w�tqp�n¾y5n\�K�avxw���n5y"rZ��tqp�n"o�n�{\tqv�raw���s�n"�av�|Fn"�
�KrC�Cvxª�n\��{�rZw�o�tqy���{�tqv�raw ra��o�n�t�{�raw�o�tqy5�avxwRt�o�t�r�Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��
�Ry5ra}R~�n��Ko�¡�m�v�tqp�tqp�n��KrC�Cvxª�n\�*{�rZw�o�tqy���{�tqv�rZw$�Rtqp�n�n��R�Wn)^8;u#&% 2 )+%���.
s�rZ��~���}
n��F���Rn���vx���Zw��7rawR~���vx��tqp�n�n��W��y5n\o�oqv�raw 1 q�: jF±&% 2 )6% x ´�v�o�ay5rZ��w��
¡

� C§�>�����T� +��C�F�*��~�nVÏR¡xÐ�vx~x~x��o�tqy5�Wt�n\o�s�pR�¤v�t*v�o*w��Wtq�Ry5�a~
t�r
��o�nKÃ�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�V�HrZy"tqp�n��aw��a~��Coqv�o�ra��~��FÀ���~��aw��a���W�Fn�o����HrZy
tqp�n�o�n�~��aw��a���W�Fn�o�v�t$v�oÝ�Ry5ra�
nzy�t�r�vxwR�Hnzy�tqp��WtA% � y5n�{�n5v�|Wn�o�tqp�n�|Z�a~x��n
?�¡ 3�n�{\�a��o�n�ÑCn�{�tqv�rZw&ËN�av�|Fn�oV��{�rZw�o�tqy���{�tqv�rZw&�Hray7{�rZwR|Wnzy5tqvxw��
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�¤�Ry5ra}R~�n��Ko�t�r�o�n�tq��{�rZw�o�tqy5�ZvxwRt��Ry5ra}R~�n��Ko���tqpRv�o
oqp�ras�oKtqp��Wt�o�n�tq��{�rZw�o�tqy5�ZvxwRt�o�{��aw«}
n���o�n����¥ray�tqp�n��Zw��Z~��Coqv�o�ra�
~��WÀ\�¤~��aw��a���W�Fn�oV±Hn�|Wnzw�tqp�rZ���Zp@tqp�n��¤s�nzy5n�ray�v��avxw��a~x~��«��n\oqv��aw�n��
�HrZy¾��o�n�raw o�tqy�v�{�t¾~��Zw��Z���F�Wn�o5´z¡

+��C�F�*��~�nVÏR¡xÐVoq���W�Wn\o�t�o�tqp��Wt£Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t����*v��ZpRtKw�rFt
}
nK�
rZs�nzy��`��~�nzw�ra���ap«t�r�n��W�Ry5n�o�o��aw��a~��Coqv�oK�Ry5ra}R~�n��Ko*�HrZyKo�tqy�v�{\t
~��aw��a���W�Fn�o�¡�¢�p�n�{�raw�o�tqy���{�tqv�raw/�av�|Fnzw�vxw:tqp�n�y5n����avxw���nzy�ra��tqpRv�o
o�n�{�tqv�rZw:oqp�rZs�o"tqp��Wt�tqpRv�o¾v�o�w�rWt�tqp�n�{��Fo�nW¡	{
m¤n*w�rZs3�av�|Wn��7�KrC�ivxª�n��N{�rZw�o�tqy���{�tqv�raw/vxwNs�p�v�{�pNtqp�n*��y5rZ�

�C��{�tqv�rZw �E��� � � �(#�²$� 2 ^8; �(#�²:� � 22 v�o�y5nz�R~��W{�n��Ns�v�tqp��Ry5rC�i��{z�
tqv�raw�o�tqp��Ft�{\�a��tq��y5n�tqp�n"�Zy5ra�Rw��Cw�n\o�o¾{\raw��iv�tqv�rZw�o�¡�¢�r��Rr*tqpRv�o�s�n
w�n�n����:t�n�{�p�wRv�¿W��n��Hray�tqy5�F{�§Cvxw����F���Cv�tqv�raw��a~�}
rCra~�n\�aw�vxwR�HrZy5�K�a�
tqv�raw£�a}
rZ��t�o�n�t�|Z�ay�v��Z}�~�n�o�¡
±HÅ�ray�n\�C�W�*�R~�n"s�n�w�n�n��Kt�r�§Cn�nz�£tqy5�W{�§
s�p�n\tqp�nzy¼ray�w�rWt���o�n�t�|Z�Zy�v��a}R~�n�v�o��ay5rZ��w��
¡x´�­¥w7tqp�n"{�rZw�o�tqy���{�t�n��
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�¤�Ry5ra}R~�n�����o�n�t
|Z�ay�v��a}R~�n�oK�Zy5n*y5nz�Ry5n�o�nzwRt�n��:}R�
w�rC��n�o�� �aw���s�n�s¼vx~x~���o�n�{\�C{z~xv�{�n����Fn�o�t�r��K�Zy�§V}
rCra~�n��ZwNvxw��HrZy��
�K�Ftqv�raw���tqp�n�|Z�a~x��n�rZ����}
rCra~�n\�aw��Ry5ra�^nzy5tq�:ra�
�V|Z�ay�v��Z}�~�nVs�vx~x~
}
n*vxw��Cv�{��Wt�n��:}R�Vtqp�n���y5n\o�nzw�{\nKray��a}�o�nzw�{\n�rZ����{��C{5~xv�{Kn��R�WnK�Ft
�¤w�rC��nF¡3ÑCrW�Kn:ra��tqp�n�o�n:{��C{z~xv�{:n��R�Wn�o7�ay5nV�Fnzw�n5y5�Wt�n��@�C��y�vxw��
tqp�n¤{�rZw�o�tqy���{�tqv�rZw&rZ��tqp�n:�ay5�Z��p���rWtqp�nzy5o7�ay5nVvxw��C��{\n���}R�«tqp�n
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq� '¾~��Fray�v�tqp���¡.¢�p�nV�Zy5�a�Rp&�Zw��@{\rawRt�n��Ctq�H�>y5n�n
�ay5�F�K�K�Zy"����o�t¾}
n�{�rZw�o�tqy���{�t�n����Ry5ra�^nzy�~����Hray
tqpRv�o"t�r�p��Z���^nzw$¡
m¤n�w�rZsÇvx~x~x��o�tqy5�Wt�n�tqp�n��K����rZy�nz~�n��Kn5wRt�o�rZ��tqp�n�{�rZw�o�tqy���{z�

tqv�raw«}R���Kn��Zw�o�rZ�%+��C�W�*�R~�nVÏ�¡ Ði¡«­>w +��C�W����~�nVÏR¡xÐC��s�n�s��ZwRt
tqp�n��ay5�a�Rp:t�rK{�rZwRt��avxw:tqp�n*{\�C{z~xv�{*n\���Fn��Xchi���% 2	� i&"�np% ³ #&% ³ )6% ³ .



±Z¯ 1V�ay�§X% 2 �Zy5ra�Rw��7�Wt	% ³ µ�´Õvx���Zw��7rawR~��£vx�G% 2 v�o��ay5rZ��w��Ý¡¼Ñ�v���vx�~��Zy�~��W�
s�n�s��ZwRt�tqp�n�{��C{5~xv�{Kn��R�Wn � chi �u%§x � i�"�np% ³ #&% ³ )+% ³ .�vx���Zw��rZw�~��Âvx� % xÈv�o��ay5rZ��w��Ý¡ ­¥wu�R~��W{�n�ra� tqp�nÈ��y5rC�C��{�tqv�raw
�E�V�����=�(#C²$� 2 ^8;2�(#C²$� � 22 ��s�n¾��o�n*tqp�n"�Hra~x~�rZs�vxw����Ry5rC�i��{�tqv�raw��
^8;©�����=�(#C²$� 2 � chi �u% 2�� i&"�np% ³ �Xchi���% x � i&"�np% ³ ^8;,�(#�²$� �

22
mNv�tqpNtqpRv�o"��y5rC�C��{\tqv�raw���tqp�n£Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t�� '¾~��Fray�v�tqp��Ès¼vx~x~
�F��� tqp�nun����Fn ^8;E#&%�25)6% � . vx���Zw�� rawR~�� vx��tqp�n n����Fn�o
�Xchi���% 2�� i&"�n % ³ #&% ³ )6% ³ .��Zw�� � chi ��% x � i&"$np% ³ #&% ³ )6% ³ .
n��Wv�o�t�±>vH¡ nW¡��vx���aw���rZw�~���vx�/%M2K�aw���% xV�ay5n7�ay5rZ��w���´z��o�n\n�Å$v��a�Ry5n ��±H{Y´z¡N­¥w
n\o�o�nzw�{\nW�Wtqp�n�o�n��Ry5rC�C��{�tqv�rZw�o�tqy5�aw�oq�Hnzy�§Cw�rZs�~�n��R�Wn��Z}
ra��t��ay5rZ��w��C�
w�n�o�o��WtG% 2 �aw��z% x t�r"§Cw�ras�~�n��R�Wn
�a}
rZ��t��ay5ra�Rw��iw�n�o�o"±HrZ� % 2 �Zw��
%§xW´��Ft�% ³ ¡m:n¾w�n�n���o�tqvx~x~��KrZy5n"n��R�Wn\o��aw����Ry5rC�i��{�tqv�rZw�o
t�r*nzw�oq�Ry5n"tqp��Wt
tqp�nÈÃ�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq� '¾~��WrZy�v�tqp�� s¼vx~x~(vxw��i��{�nÈtqp�nÒn����Fn�o
�Xchi���% 2�� i&"�n % ³ #&% ³ )6% ³ .��Zw�� � chi ��% x � i&"$np% ³ #&% ³ )6% ³ .
s¼p�nzw��Z����Ry5ra�Ry�v��Wt�nF¡�­¥w����Zy5tqv�{z��~��ZyZ��s�n�vxwRtqy5rC�i��{�n��"w�n�s�§Cvxw���ra�
n��R�Wn�~��a�
}^nz~H��¯ � i&q�= :C;iµR�Ws�pRv�{�p£s¼vx~x~R}
n���o�n��Kt�r�vxw��Cv�{��Ft�n"tqp��Wt��"|Z�Zy�v��a}R~�n
v�o��Zy5ra�Rw��
��n��R�Wn � i&q�= :C;E#&% ' )+% ' .�vxw��Cv�{��Wt�n\o*tqp��Wt
|a�Zy�v��a}R~�nz% ' v�o
§Cw�rZs�w:t�r�}
n��Zy5ra�Rw��
¡�­>wVÅ$v��Z��y5n  i��tqp�n
n����Fn�o � i&q�= :C;E#&%�2�)+%�26.
�Zw�� � i�q�=%:<;E#&% ³ )6% ³ .�s¼vx~x~�}
n*�F���Rn���t�r7tqp�n��ay5�Z��p/vx���aw��¤rZw�~��vx�G% 2 �Zw��>% ³ �Zy5n��ay5rZ��w��Ý��y5n\oq�
n�{�tqv�|Fnz~��W¡m:nV�a~�o�r�vxwRtqy5rC�i��{�n:tqp�n��¥ra~x~�rZs�vxw��«n����Fn�o��i�Ry�vxw���tqp�nV{�rZw��
o�tqy���{�tqv�rZw�rZ��tqp�n�ray�v��avxw��a~��ay5�Z��p��
��;�<hs6% ³ nQq�%�24#&% ³ )+%�26. � ;�<-s6% ³ nQq�% xE#&% ³ )6%§xE.
��;�<hs6% 2 nQq�% ³ #&% 2 )+% ³ . � ;�<-s6% x nQq�% ³ #&% x )6% ³ .

¢�p�n�o�n"n\���Fn�o�oqv��*�R~���{�rawRw�n\{�t�w�rC�Rn�o	% 2 �§% x ���aw���% ³ ���aw����Z~x~�rZs��o�t�r*vxwRtqy5rC�C��{�n�tqp�n"�HrZ~x~�rZs¼vxw����Ry5rC�C��{�tqv�rZw�o��
� chi �u% 2�� i&"�np% ³ ��������;�<hs6% ³ nQq�% 2 W�8(# 7�²���� ;�<hs�% 2 nQq�% ³
� chi �u% x � i&"�np% ³ ��������;�<hs6% ³ nQq�% x W�8(# 7�²���� ;�<hs�% 2 nQq�% ³

mNv�tqp&tqp�n�o�nV��y5rC�C��{�tqv�raw�oV�aw���tqp�nVn��R�Wn�o���o�n\��vxw(tqp�n��7�"tqp�n
Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t�� '¾~��Fray�v�tqp�� s�vx~x~ vxw��i��{�n tqp�n n����Fn�o
�Xchi���%�2 � i&"�n % ³ #&% ³ )6% ³ .
�aw�� � chi ��% x � i�"�np% ³ #&% ³ )6% ³ .^vx¦�tqp�n�y5nz�oq�^n�{�tqv�|Wn�n��R�Wn\o � i&q�= :<;E#&% 2 )4% 2 .$�aw�� � i&q�= :C;E#&% x )+% x .Ýn��Wv�o�t�¡�ÑCn�n
Å$v��Z��y5n���±H�Z�H}
´z¡
m:n©w�rZs�oqp�rZs�p�rZs�t�rN�KrC�Cvx�H�@tqp�n:�ay5�Z��p��aw��@tqp�n©�Ry5ra�

�C��{�tqv�raw�o�t�r¤�Rn��a~¼s¼v�tqp � i&q�= :<;Vn��R�Wn\o�¡NÑCrW�Kn � i�q�=%:<;:n����Fn�o
�Zy5nN�Wnzw�nzy5�Wt�n\�&s�p�nzw {�raw�o�tqy���{\tqvxw��(tqp�nN�Zy5�a�Rp$¡ ­¥w(���Zy5tqv�{z�R�
~��ZyZ�Ý�¥ray�n\|Wnzy5�7{�raw�o�tqy5�avxwRt�ra��tqp�n��¥ray5� % , ;	?��
s�n��Fnzw�n5y5�Wt�nKtqp�n
n\���Fn � i&q�= :C;E#&%-,4)5%-,�.z�a}^n�{��a��o�n��¾wC�R~x~��ay5��{�rZw�o�tqy���{�t�ray�v�o��a~�s��a�Co
�Zy5ra�Rw��
¡

9"tqp�nzy � i�q�=%:<;�n��R�Wn\o*�Zy5n*vxw��C��{�n��N�i�Ry�vxw��Vtqp�n*y��RwRw�vxw��¤rZ�
tqp�n�Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t�� '¾~��Fray�v�tqp���¡�­¥w +��C�F�*�R~�nKÏ�¡ Ði�
tqp�nK|Z�ay�vx�
�Z}�~�n�% ³ v�o��ay5rZ��w���vx�9% 2 �Zw�� % x �Zy5n�}
rWtqp �ay5rZ��w��Ý¡(¢�pRv�o�v�o{\�a��tq��y5n���}R�7tqp�n"�¥ra~x~�rZs�vxw�����y5rC�C��{\tqv�raw��

� i&q�= :C; ��� � � chi ��% 2	� i&"$np% ³ �Xchi���% x � i&"�np% ³
mNv�tqpNtqpRv�o"��y5rC�C��{\tqv�raw���tqp�n£Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t�� '¾~��Fray�v�tqp��Ès¼vx~x~
�F���Ètqp�n3n����Fn � i&q�= :<;E#&% ³ )6% ³ .�vx� �aw��ÈrawR~���vx�«tqp�n n����Fn�o
�Xchi���% 2�� i&"�n % ³ #&% ³ )6% ³ .��aw�� �Xchi���% x � i�"�np% ³ #&% ³ )6% ³ .��ay5n�}
rWtqpvxw:tqp�n��ay5�Z��p�¡
¢�p�n5y5n�v�o�raw�n�~��Fo�tKoqv�tq���Ftqv�raw�s�n�����o�tKt��Z§Cn�vxwRt�r/�W{�{�rZ��wRt��

ÑW�R���
rFo�n�tqp��Wt"vxw&+��C�W����~�n�Ï�¡ Ð�tqp�nKo�n�t�|Z�Zy�v��a}R~�n � ³ v�o�§Cw�rZs¼wt�r�}
n��ay5rZ��w��Ý���Zw���{\raw�oqv���nzy�tqp�n�{\raw�o�tqy5�avxwRtz% \ ;�% ³ ��tqp�v�o�v��*��R~xv�n�o�tqp��Ft�tqp�n�|Z�ay�v��a}R~�n�%]\�v�o"�a~�o�r7�ay5rZ��w��Ý¡�­¥w:tqp�n��ay5�Z��p/{�rZw��
o�tqy���{�t�n����Hray�tqpRv�o�oqv�tq���Ftqv�raw���s�n�p��Z|Wn�tqp�n�n\���Fn�o � i&q�= :C;E#&% ³ )+% ³ .�Zw�� ^8;E#&% ³ )+%]\�.z�
�aw��Vs�n�s��awRt
tqp�n�n��R�Wn � i�q�=%:<;E#&%]\�)6%]\�.�t�rK}
n
�F���Rn��
¡�­>w:nz¦
n�{\t��
s�n�s��awRt�tqp�n � i&q�= :C;£vxwR�Hray5���Wtqv�raw��Wt�% ³ t�r}^n��Ry5ra���W�W�Ft�n����Z~�raw���tqp�n ^8;�n\���FnW¡�¢�rV�F{�{�rW����~xv�oqp(tqpRv�o���s�n
vxwRtqy5rC�C��{�n�tqp�n�n��R�Wn\o�
�s�/ ^8;E#&%]\E)6% ³ .��aw�����;�<hs6%]\�n~q�%1\E#&%]\h)6%]\�.z��Zw��Vtqp�n"�HrZ~x~�ras�vxw����Ry5rC�i��{�tqv�rZw$�

V3

V4

Ground

IdRev_Id

EdgeV4toV4
Ground

Å$v��a�Ry5n ��� ÔÕy5rZ���F�W�Ftqv�raw rZ� � i&q�= :<;un��R�Wn�oÈ�>y5rW� % ³t�r�% \ ¡ ¢�pRv�oÇv�o.�W{�{�rF�*�R~xv�oqp�n��u��oqvxw�� tqp�n��Ry5rC�i��{�tqv�rZw
¯ � i&q�= :<;R� � ��� ;�<hs�%1\hnQq�%]\ 
Gs�/ ^8; � i&q�= :<;`^8;�� ;�<hs�%1\EnQq�%]\�µR¡

� i&q�= :<; � � ����;�<hs6% \ nQq�% \ 
Gs./ ^8; � i&q�= :C;
^8;�� ;�<-s6%]\�n~q�%1\

m�v�tqp�tqp�v�o"�Ry5rC�i��{�tqv�rZw$��tqp�n�Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq� '¾~��WrZy�v�tqp��Ès�vx~x~
�W�R�Vtqp�n�n����Fn � i�q�=%:<;u#&%1\E)6%]\�.�t�rKtqp�n��ay5�a�RpN±Ho�n�n�Å$v��Z��y5n��C´z¡
¢¼p�nzy5n�v�o�raw�n"�KrZy5n¼v�o�oq��n"tqp��Wt�v�o�w�rFt�s�n5~x~�vx~x~x��o�tqy5�Ft�n���vxw +��W�

�W����~�nKÏR¡xÐC¡�­¥w:ray5�Rnzy�t�r*��y5rZ���F�W�Ft�nK�ay5rZ��w���vxw��¥ray5�K�Ftqv�rawN�Z~�raw��
�aw;^8;�n\���FnW�"s�n�w�n�n\����{�rZy�y5n�oq�
rZw��Cvxw�� 
Gs�/ ^8;«n����FnW¡(¢�p��Ft
v�o����HrZy��ZwR�Nn����Fn ^8;E#&%�'�)6%-,�.*vxw tqp�nV�Zy5�a�Rp$�
s�n�w�n�n��«�aw(n��R�Wn

Gs./ ^8;E#&% , )5% ' .�vxw«tqp�n£y5n\|Wnzy5o�n��Cvxy5n�{�tqv�raw�¡�m:nKw�rZs oqp�rZs!p�rZs
tqp�n�o�n�
Gs./ ^8;�n��R�Wn�o��ay5nK{5y5n��Wt�n��
¡ /�n�{��a~x~¼tqp��Ft�o�rW�Kn_^8;7n����Fn�o
�ay5n�vxw��C��{\n��K}R�*tqp�n�Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq��'¾~��Fray�v�tqp���¡�­¥�
tqp�n�Ã�Å�ÆÝ�
y5n��F{�p��a}Rvx~xv�tq�&'¾~��Fray�v�tqp�� vxw��i��{�n�o��awNn��R�Wn ^8;E#&% ' )6% , .z��tqp�n5wNs�n
s��ZwRt¼v�t
t�r*vxw��i��{�n��aw:n��R�Wn�
Gs�/ ^8;u#&%-,�)6%�'Q.z¡�¢�r*p��Z|Fn*tqpRv�o¾p��a�R�
�
nzw�s¼v�tqp�ra��tK{�p��Zw��Zvxw��:tqp�n�Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t�� '�~��WrZy�v�tqp�����s�n
w�n�n���t�r¾�F�����KrZy5nÕ�Ry5rC�i��{�tqv�rZw�o�t�r�tqp�n��ay5�F�K�K�ZyZ¡�Å�ray n��C�W����~�nW�
tqp�n��Hra~x~�rZs�vxw��"��y5rC�C��{\tqv�raw�vxw��Cv�{��Ft�n�o�tqp��Wt�tqp�n�Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��
'¾~��Fray�v�tqp��.oqp�rZ��~���vxw��C��{�n��aw ^8;�n��R�Wn*±H�Fo�oq����vxw��K�Zw��a�R�Ry5ra�Ry�vx�
�Wt�n"���Wtqp:n\�Wv�o�t�o¾vxwVtqp�n��ay5�a�Rp^´z�
^8;V� � � �(#�²$�u2 �Xchi���%�2 � i&"$np% ³ � chi ��% x � i&"$np% ³ ^8;,�(#C²$� �

22
Ã�raw�o�n�¿W��nzwRtq~��W��s�n*w�n�n��N�ZwNn�¿W�Rv�|a�Z~�nzwRt�¯Hy5n�|Wn5y5o�n�µ©�Ry5rC�C��{�tqv�rZw
t�rVvxw��Cv�{��Wt�n:tqp��Wt�tqp�n7{�ray�y5n\oq�
raw��ivxw�� 
Gs�/ ^8;�n\���FnVoqp�rZ��~���}
n
vxw��i��{�n��
�


Gs�/ ^8;������ 
�s�/ �(#C²$��� 22 
Gs./ ^8; �Xchi���% x � i�"�np% ³
� chi �u%M2 � i�"�np% ³ 
Gs./ �(#�²:�E2

Å$v��a�Ry5n�Ê3�*vx~x~x��o�tqy5�Wt�n�o�tqp�n"��o�n�rZ��tqp�v�o�y5n�|Wnzy5o�n��Ry5rC�i��{�tqv�raw�¡
Å�ray�tqp�v�o���y5rC�C��{\tqv�rawNt�r�s�rZy�§
�
s�n"w�n\n��¤�F���Cv�tqv�raw��a~�y5n�|Wnzy5o�n

n��R�Wn�o���Å�ray�n\|Wnzy5�:n��R�Wn2�(#C²$� 2 #&% ' )6% , .¾vxwNtqp�n��Zy5�a�Rp$� s�nKs��ZwRt
tqp�n¾n\���Fn 
Gs�/ ��#C²$� 2 #&% , )6% ' .$t�r�}
n�vxw�tqp�n¾�Zy5�a�Rp$�C�HrZy�n�|Wn5y5�*n��R�Wn
�(#�²:� � 22 #&% ' )6% , .z��s�nKs��awRt�tqp�n�n\���Fn�
�s�/ ��#C²$� � 22 #&% , )6% ' ."t�r�}
nvxwVtqp�n"�Zy5�a�Rp$¡�Å�ray5tq�Rw��Wt�nz~��W��tqp�n\o�n"y5n�|Wnzy5o�n
n��R�Wn�o�{��Zw�}
n
�W�R��n��
s�p�n5w�s�n�{�rZw�o�tqy���{�t�tqp�n��ay5�Z��p�¡K¢�p�n��V��r�w�rFt"y5n�¿W�Rvxy5n�tqp�n*vxwR�
tqy5rC�C��{�tqv�rZwVrZ��w�n\s��Ry5rC�C��{�tqv�rZw�o�¡	@
rWtqv�{�n��Z~�o�r*tqp��Wt��aw�n\���Fn¼~xvx§�n
� chi ��% x � i�"�np% ³ v�o��a~�s��a�Co�{��C{z~xv�{W¡,/
nzw�{�nW��v�t*{\�awNo�nzy5|Fn��Wo�v�t�o
rZs�w�y5n\|Wnzy5o�n7n����Fn��Zw��No�r:s�n��Rr©w�rWt�w�n�n\���Zw«n����Fn�~��Z}
nz~x~�n��

Gs./ � chi ��% x � i�"�np% ³ ¡

Y��q¶��-K | » �!� k�j �Ç¹ 
�h�� �!
 ¹ ¸ gChRjÝ»�l�hR½�¹ ¸
'¾}^ra|FnW��s�n:��y5n�o�n5wRt�n���tqp�n�{�rZw�{\nz��t�o:ra��tqp�n�{�raw�o�tqy���{�tqv�raw&vxw
t�nzy5�KoVrZ�K�«oq�
n�{zvxª�{Nn��C�W����~�nW¡�­>w(tqp�v�o:o�n�{�tqv�rZw$��s�nV�Ry5n�o�nzwRt
v�t*�HrZyK�ZwN�ay�}Rv�tqy5�ay5�No�n�tq��{�rZw�o�tqy5�ZvxwRtK��y5rZ}�~�n��7¡N­¥w��Wnzw�nzy5�a~H��tqp�n
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq���Ry5ra}R~�n�� -«s�p�v�{�p/{�raw�oqv�o�t�o�ra�����ay5�Z��p �aw����
{�rZwRt�n��Ctq�H�>y5n�n��ay5�F�K�K�Zy -�v�o�{\raw�o�tqy���{�t�n\�V�Wo��Hra~x~�rZs�o��
ÊW¡�Å�rZy�n��F{�p�o�n�t�|Z�ay�v��Z}�~�n¡%�'q�Wtqp�n��ay5�Z��p�{�rZwRt��avxw�o���w�rC�Rn�w��W�Kn��
% ' ���Zw��7�*�Rw�v�¿W��nz~��V~��a}
nz~x~�n\��n��R�Wn	� ;�<-s6% ' nQq�% ' #&% ' )6% ' .�¡�¢�p�n
{�rZwRt�n��Ctq�H�>y5n�n��ay5�F�K�K�Zy�{�rZwRt��avxw�o"tqp�n"��y5rC�C��{\tqv�raw



Ground Ground

V1 V2

V3

V4

co
ns2

cons2
-1

Id

V5

MarkV1GrAtV3

cons
1

Edg
eV1

toV
2

Ground Ground

V1 V2

V3

V4

co
ns2

cons2
-1

Id

V5

MarkV1GrAtV3
MarkV2GrAtV3

cons
1 Edg

eV1
toV

2

±H�C´ ±>}
´

New edge (from path)

Non-path edge

Legend

Path edge

Ground Ground

V1 V2

V3

V4

co
ns2

cons2
-1

Id

V5

MarkV1GrAtV3
MarkV2GrAtV3Id

cons
1

Edg
eV1

toV
2

Å$v��Z��y5n������
o�n¾rZ� � i�q�=%:<;*n��R�Wn\oÕvxw7��y5rC�C��{5vxw��_^8;Kn\���Fn�o�¡ ±H{Z´

� i&q�= :C; ����� ��;�<hs6% ' nQq�% ' 
�s�/ ^8; � i&q�= :<;
^8;�� ;�<hs�%('�nQq�%�'

Ði¡�Å�ray�n\�W{�p:�Wt�rW��v�{*n��W�Ry5n�o�oqv�rZw 1 ±�� � Ö )�� � � )4353434)�� � �Z´���o�n���vxwtqp�nNo�n�t:{�raw�o�tqy5�avxwRt�oNtqp�n��Zy5�a�Rp3{�rZwRt��avxw�o���w�rC�Rn�w��W��n��
1 ±���� Ö )���� � )4343435)����	�\´z¡

Ë�¡�Å�ray�n\�W{�pK{�rZw�o�tqy5�ZvxwRt�rZ�
tqp�nÕ�HrZy5� % ' ;�% , �Ftqp�n��Zy5�a�Rp�{�rawRt��Zvxw�o
n\���Fn�o ^8;E#&% , )6% ' .��aw���
Gs./ ^8;u#&% ' )6% , .z¡

Ï�¡�Å�ray�n\�W{�p�{�raw�o�tqy5�avxwRt�rZ�Rtqp�n��Hray5� � �
�
; 1 ±�� � Ö )�� � � )4353434)�� � �Z´z�tqp�nK�Zy5�a�Rp�{�rZwRt��avxw�o*�Zw�n\���Fn_^8;E# 1 b � � Ö )���� � )4343534)���� � l�)k?���.z¡

¢�p�v�o�n����FnKvxw��Cv�{��Wt�n\o�tqp��Wt�tqp�n7|a�Z~x��n 1 ±���� Ö )���� � )4353434)����	�\´y5n��F{�p�n�o$tqp�n�|Z�ay�v��Z}�~�n�%��
�
¡�Å�rZy�n��F{�p��
rWoqv�tqv�rZw0��ra��tqp�n��Wt�rF�*v�{

n��W�Ry5n�o�oqv�raw«± 1 ±���� Ö )���� � )5343434)���� � ´�´���o�n���vxw:tqpRv�o"{\raw�o�tqy5�avxwRt±Hs�p�n5y5n �$��ÊE3�343 8Z´z�Wtqp�n��Zy5�a�RpK{�rZwRt��avxw�o�tqp�nÕ�HrZ~x~�rZs¼vxw���n����Fn�o��
±H��´	��,�#&% �

�
)6% �

�
.

±>}^´ 
Gs�/ � , #&%��
�
)6%��

�
.

±H{Z´ � ;�<hs�% �
�
nQq�% �

�
#&% �

�
)6% �

�
.

±H��´ � ;�<hs�% �
�
nQq�% �

�
#&% �

�
)6% �

�
.



V1

V3

V4

cons1

cons2
-1

Id

V5

MarkV1GrAtV3

MarkV2GrAtV3
Id

Rev_cons1

Rev_Id

Rev_cons2
-1

Rev_Id

Å$v��Z��y5n�Ê3��� ¢¼p�n��Ry5rC�i��{�tqv�rZw�
Gs./ ^8;©����� 
�s�/ �(#C²$� � 22 
Gs./ ^8;
�Xchi���% x � i&"$np% ³ � chi �u% 2�� i&"�np% ³ 
Gs./ �(#C²$� 2 {��Z��o�n\o�tqp�n
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq� '�~��WrZy�v�tqp�� t�r.��y5rC�C��{�n�
�s�/ ^8;�n��R�Wn�o�¡
±H¢�pRv�o��Ry5rC�C��{�tqv�rZw�v�o«tqp�n@{\ra�RwRt�nzy����Zy5t�rZ�Vtqp�n���y5rC�C��{\tqv�raw
^8;V� � � �(#�²$�u2 �Xchi���%�2 � i&"�n % ³ � chi �u%§x � i&"�np% ³ ^8;C�(#�²:� �

22 ¡x´

Å�ray
n��W{�pV�
rFoqv�tqv�raw<��ra��tqp�n��Wt�rF�*v�{*n\�W��y5n�o�oqv�rZw�vxw:tqpRv�o"{�rZw��
o�tqy5�ZvxwRt��$tqp�n�{�rawRt�n��Ctq�H�>y5n\n*�Zy5�W�K�K�Zy�{�rZwRt��avxw�o*tqp�n��Hra~x~�rZs�vxw��
�Ry5rC�C��{�tqv�rZw�o��
±H�C´ �Xchi���%��

�
� i�"�np%��

�
� � � ��;�<hs6%��

�
nQq�%��

�
� i&q�= :C;

��;�<hs6%��
�
nQq�%��

�
±>}
´ ^8;�� � �J� , � chi ��%�� Ö � i&"$np%�� � �Xchi���%�� � � i&"�np%�� � 3�343

� chi �u%��	� � i&"�n %��
�
^8; ��� 2,

±H{Z´ 
Gs�/ ^8;���� � 
Gs�/ � , 
�s�/ ^8; � chi ��%��	� � i�"�np%��
�
34343

�Xchi���% � Ö � i&"�n % � � 
�s�/ �k,
±H��´ � i&q�= :C;£��� � �Xchi���%�� Ö � i&"�n %�� � 34353 �Xchi���%���� � i&"�np%�� �

Ìi¡�Å�ray�n��F{�p«{�rZw�o�tqy5�ZvxwRt�rZ�"tqp�n��¥ray5� %('+;�� � 2V ±&%-,a´z��tqp�n��Zy5�a�Rp{\rawRt��avxw�o��aw n��R�Wn � � 2V #&% , )6% ' .�¡

Y��Q� 
 ¹�gChN¹ 
 | ¹G�~}
½ ¸ �.h�� �!
 ¹ ¸ gChRjÝ»�l�h � º 
<�z
��
�^� k�l���k�f
½��q½HhE���:j�¹�f�� �A�

'�Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��*�Ry5ra}R~�n��&{��Zw�}
n�o�rZ~�|Wn���vxw�tqv��Kn�°*±82 Y72 ³ ² ³ ´z�
s�p�nzy5n�²¤v�o�tqp�n*wC����}
nzy�ra��w�rC�Rn�o�vxwNtqp�n��ay5�a�RpN�Zw���Y@v�o*tqp�n
�Z~x��p��a}^n�t�ra��tqp�n��ay5�F�K�K�ZyZ¡�9¾y5�Cvxw��ay�vx~��W� 2 Y72zv�o�{�raw�oqv���n5y5n���t�r�}
n
�7{�raw�o�t��awRt��aw��Vv�o"v��aw�ray5n��
��p�rZs�n�|FnzyZ�$vxw/��{�rZw�o�tqy���{�t�n���Ã¼Å�Æ
�
y5n\�W{�p��Z}�vx~xv�t�� �Ry5ra}R~�n����B2 Y72Õv�o:°*±&>q´z�
s�p�n5y5nH>*v�oVtqp�nVwC����}
nzy
rZ��{�rZw�o�tqy5�ZvxwRt�oK�aw���tqp�n�{\raw�o�t��awRt�ra���Ry5ra�
rZy5tqv�raw��a~xv`tq�N�Rnz�
nzw���o
rZw�tqp�n��K�W�Wv������ �Zy�v�tq�:ra��tqp�n�{�raw�o�tqy���{\t�ray5o�¡7ÑWvxw�{�n ²¤v�o��a~�o�r
°*±&>�´z�Rtqp�v�o��Zv�|Wn�o���o���}
ra�Rw��7raw7tqp�n¾y��Rw�wRvxw���tqv��Kn
t�r*o�rZ~�|Wn�tqp�n
{\rawRt�n��Ctq�H�>y5n�n�y5n��W{�p��a}Rvx~xv�tq���Ry5ra}R~�n��¬rZ��°*±&> � ´z��s¼pRv�{�p�v�oKs�rZy5o�n
tqp��aw:tqp�n"}
rZ��w��Vra��°*±&> ³ ´�ra��tqp�n�Ñ�Ã���/�n��i��{�tqv�rZw '�~��Wray�v�tqp���¡

/"rZs�n\|WnzyZ���:{z~�rWo�nzy£n��C�W�*vxw��Wtqv�rZw&rZ�
tqp�n Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��
'�~��WrZy�v�tqp��Èoqp�ras�o
tqp��Ft"tqp�nKs�ray5o�tq��{��Fo�n*tqv���n�}
rZ��w��¤v�o�w�rFt"y5nz�
�Z~xv�À�n��«rawN{�rZw�o�tqy���{�t�n��«Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�N��y5rZ}�~�n\�Ko�¡�m:n�s¼vx~x~
�¥rC{z��o�ra�Ry��aw��a~��Coqv�o�rZwNo�t�nz�/Ï�ra�¼tqp�n7Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�&'¾~��Fra�
y�v�tqp���±2'�~��WrZy�v�tqp�� ÐC¡ ÊY´z¡�­>w�tqpRv�o�o�t�nz����tqp�n"�Z~��WrZy�v�tqp��Ç�Ry5rC{�n�o�o�n�o
n\�W{�p:n����Fn*tqp��Wt
�a�R�
n��Zy5o"vxw:tqp�n�±>ª�w��a~`´��ay5�Z��p�¡"Å�ray
n��W{�p:n��R�WnW�
v�t�n��C�F�*vxw�n\o*tqp�n*�Ry5rC�i��{�tqv�raw�oKvxwNs�p�v�{�pNtqp��Wt�n��R�WnFÓ o"~��Z}
nz~��Z���
�^n��ay5o
raw:tqp�n"y�v��apRtq�Hp��Zw��:oqv��RnW�
�aw��V�Wt�t�n�����t�o
t�rK�W�R�Vn��R�Wn�o
t�r
tqp�n��ay5�Z��p�s�p�nzwKv�t�{��aw£{�rW�*�R~�n�t�n
tqp�n�y�v��apRtq�Hp��aw���oqv���n
ra�
�"�Ry5ra�
�C��{�tqv�raw7}R�K�K�Wt�{�pRvxw��Ktqp�n�n��R�Wn"s�v�tqp�w�nzv��apC}
rZy�vxw��7n��R�Wn�o�vxw7tqp�n
�Zy5�a�Rp$¡ /�n�{��a~x~ tqp��Ft�tqp�n�Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�,'�~��WrZy�v�tqp�� s�vx~x~$w�rWt
�F���V�ZwVn��R�Wn�t�rKtqp�n��ay5�Z��pVvx��tqp�n�n��R�Wn��a~xy5n\�W�R�Vn��Wv�o�t�o�¡

m¤nKoqp�rZs3tqp��Ft��HrZy�n��F{�p�tq�W�
nKrZ��~��a}^nz~���o�n��¤vxw/tqp�n��ay5�Z��p��
tqp�n¾wC����}
n5y�ra��n��R�Wn�o�s�v�tqp7�"~��a}
n5~$rZ��tqp��Wt�tq�W�
n�v�o�}
rZ��w���n\��}R�
°*±&> x ´�±Htqp�v�o��av�|Wn\oK�awN�R���
n5yK}
ra�Rw���raw«tqp�nKwC����}
nzy�rZ�
n����Fn�o
tqp��Wt"tqp�n�Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t�� '�~��WrZy�v�tqp�������o�t"n��C�F�*vxw�nY´z¡ '�~�o�r��
�HrZy��awR���Zv�|Wnzw�n��R�Wn �G#&�*)&�h.�vxwK��{�rZw�o�tqy���{�t�n����ay5�a�Rp��Wtqp�n��F�Kra�RwRt
ra��s�ray�§��
nzy��HrZy5�Kn��7{��aw7}
n�}Ry5ra§�nzw:�Rras�w7vxwRt�r�t�s�r�{��Wt�n��Fray�v�n�o��
ÊW¡�¢�p�n"wC����}
nzy�rZ�$�Ry5rC�i��{�tqv�rZw�o�n��C�W��vxw�n���}R�7tqp�n%'�~��WrZy�v�tqp����
�HrZy����av�|Wn5w�n\���Fn ��#&��)���.z�Ftqp�v�o�v�o�tqp�n¼wC����}
nzy�rZ�Ý�Ry5rC�C��{�tqv�rZw�o
vxw7s�p�v�{�p
�@�a�R�
n��Zy5o�raw�tqp�n¾y�v��ZpRtq�Hp��Zw��7oqv���n
ra��tqp�n��Ry5rC�i��{z�
tqv�raw�¡�­¥w:�K{�rZw�o�tqy���{�t�n��/Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�¤�Ry5ra}R~�n�����tqpRv�o"v�o
}
rZ��w���n\�©}R�7°*±&>q´z¡

Ði¡�¢�p�nVwC����}
n5y:ra��n����Fn�oVtqp��Wt�tqp�nNÃ�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq� '¾~��WrZ�
y�v�tqp����Wt�t�n��*��t�o�t�r��W�R�@t�r:tqp�nV�Zy5�a�Rp$�:vxw@��{�rZw�o�tqy���{�t�n��
Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq�¤�Ry5ra}R~�n�����tqpRv�o"v�o"}
ra�Rw��Rn��¤}R�:°*±&>�´¾rZ|Wn5y
�a~x~ ra� tqp�n"�Ry5rC�i��{�tqv�rZw�o�n��C�F�*vxw�n��Vs�p�nzw7��y5rC{\n�o�oqvxw����K�Zv�|Wnzw
n��R�Wn���#&��)���.z¡

¢�pC��o���tqp�n�t�rFt��a~��F�Kra�RwRtVra��s�ray�§��^nzy��Hray5��n���}R�@tqp�nNÃ�Å�ÆÝ�
y5n��F{�p��a}Rvx~xv�tq� '�~��WrZy�v�tqp���rZw:�K{�rZw�o�tqy���{�t�n��V��y5rZ}�~�n\��v�o�°*±&> x ´��
±�°*±&>q´ "N°*±&>q´�´A�@°*±&> ³ ´z¡
m¤n
o�t��ay5t�}R�Koqp�rZs�vxw��*p�rZs@��{�raw�o�tqy���{�t�n����Zy5�W�K���ay
{��aw�}
n

w�ray5�K�Z~xv�À�n��@vxw�Ñin�{\tqv�raw�Ï�¡ Ði¡�ÊW¡�­¥w�Ñin�{\tqv�raw(Ï�¡ Ði¡ Ði��s�n��Ry5n�o�nzwRt
¢��a}R~�n�Ë�s�pRv�{�p:oq���K�K�Zy�v�À�n�o��a~x~�rZ��tqp�n��ivx¦^nzy5nzwRt�tq�W�^n�o"rZ��n��R�Wn
~��a}^nz~�oKtqp��Wt"���a��}^n*��o�n\�¤vxw��7{�raw�o�tqy���{�t�n��/Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��
�Ry5ra}R~�n����Cvxw�{5~x���Cvxw
�Ktqp�rWo�n�vxwRtqy5rC�C��{�n\��}R��tqp�n�w�ray5�K�Z~xv�À��Wtqv�rZwVra�
tqp�n��Zy5�W�K���ayZ¡VÅ�rZy�n�|Wn5y5���av�|Fnzw«tq�W�
n�ra�¼n����Fn�~��Z}
nz~H��¢��Z}�~�n�Ë
�a~�o�r7oqp�rZs�o"�K}
rZ��w��:raw:tqp�n�wC����}^nzy�ra��n��R�Wn\o�s¼v�tqp:�K~��Z}
nz~�ra�
tqp��Wt�tq�W�
nW���Zw��N��}
rZ��w���rZw�tqp�nKwC����}
nzy£ra�
o�t�nz��o*tqp�nVÃ�Å�ÆÝ�
y5n��F{�p��a}Rvx~xv�tq� '¾~��WrZy�v�tqp��È�
nzy��HrZy5�KoKrZwN�awR�:�av�|Fnzw«n����Fn�s�v�tqpN�
~��a}^nz~�ra��tqp��Wt�tq�W�^nW¡
¢¼pRy5ra���ap�ra��t�tqp�n�y5n�o�t"rZ��tqp�n�o�n�{�tqv�raw���s�n"��o�n w£t�rKy5nz�¥nzy�t�r

tqp�n*wC����}
nzy�rZ��|Z�Zy�v��a}R~�n�o*vxw/tqp�nKo�n\t"{�rZw�o�tqy5�ZvxwRt��Ry5ra}R~�n����5>�t�r
y5nz�Hn5y�t�rVtqp�n�wC����}
nzy7rZ��{�rZw�o�tqy5�ZvxwRt�o��
²�t�r©y5nz�¥nzyKtqp�n�wC����}
nzy
ra�
w�rC�Rn�o�vxw(tqp�n7�ay5�a�Rp3±�²�� w�" >q´z���aw���8Vt�r¤y5nz�Hnzy£t�r�tqp�n
�K�F�Wv��������Zy�v�tq�7ra���K{�rZw�o�tqy���{�t�rZyZ¡

Y��Q���q¶ � ¹�j � kA�q½��Ýk�hR½H¹ ¸ ¹ 
�k 
 ¹ ¸ gChRjÝ»�l�h � º � j�k ���
� k�j

m:nKo�t��ay5t�}R�V{�rawR|Fnzy5tqvxw��Vtqp�n*�Ry5rC�i��{�tqv�rZw�oKrZ��tqp�n��ay5�W���K�ay�t�r
w�ray5�K�Z~¾�¥ray5��¡/Ã�raw�oqv���n5y�tqp�n��Hra~x~�rZs�vxw��¤��y5rFt�rWt��W��v�{��Z~"�Ry5rC�i��{z�
tqv�raw��
W�8(# 7�²��V����� � ;�<hs6% , nQq�% ,�� $�w �E��W�8(# 7�²�� �E����;�<hs6% , n~q�% ,

¢�p�n5y5n¤�Zy5n<w���y5rC�C��{\tqv�raw�o�ra��tqp�v�o��Hray5�7�"rZw�n¤�¥rayVn\�W{�p@w�rC�Rn
% , ¡�¢�rKw�rZy5�K�a~xv�À�n�tqp�n���y5rC�C��{�tqv�raw���s�n"vxwRtqy5rC�C��{\nKo�n�|Wn5y5�a~�w�n�s
w�rawR�qt�n5y5�*vxw��Z~�o��aw��¤��y5rC�C��{�tqv�raw�o�t�r�y5nz�R~��W{�n7tqp�n�rZy�v��avxw��a~���y5rZ�
�C��{�tqv�rZw$�

� i&q�= :<; � � ����;�<hs6%-,�n~q�%h, � e ��;�<hs6%-,�nQq�%-,
� e ��;�<hs6% , nQq�% , � � � W � ;�<hs�% , n~q�% ,

� � � � � $�w �E� � i&q�= :C;Ee	^8;
� i&q�= :C;Ee	^8;.� � � � i�q�=%:<; ^8;

Å$v��a�Ry5n�ÊWÊ7�Rnz��v�{\t�o�tqpRv�o*w�rZy5�K�a~xv�À\�Wtqv�raw ¡�@"rFt�n�tqp��WtKn��R�Wn\o£~��Z�
}
nz~x~�n\� ^8;��aw�� 
Gs�/ ^8;��K�Z�¤}
n���}Rv�¿W�Rv�t�ra��o���tqp�n\�����a�/rC{�{z�Ry
�awR�Cs�p�nzy5n�vxw�tqp�n��Zy5�a�Rp$¡ ¢¼pRv�o��Kn��Zw�o�tqp��Ft$tqp�n�Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t��
'¾~��Fray�v�tqp��.�K�Z�*��o�n"tqp�n¾�Z}
rZ|Wn"�Ry5rC�i��{�tqv�rZw�o��aw����R��t�n��R�Wn�o�~��Z�
}
nz~x~�n\� � i&q�= :C;Ee	^8;K�aw�� � �ZwR�Cs�p�nzy5n�vxw�tqp�nK�ay5�Z��p�¡�/
rZs�n�|Wn5yZ�
�HrZy��awR���av�|Fnzw>% , �Ctqp�nzy5n"v�o�rawR~���rZw�n
n��R�Wn"~��a}^nz~x~�n�����;�<hs6% , nQq�% ,
vxw tqp�n/�ay5�a�Rp��Vtqp�v�oVv�o�tqp�n�n��R�Wn ��;�<hs6% , nQq�% , #&% , )6% , .�¡�¢¼pRv�o
�Kn��Zw�oVtqp��Wt��¥rayV�Nª��Cn\��%-,��¾vx��tqp�n/Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t�� '¾~��WrZ�
y�v�tqp����F���Ro"�Zw:n����Fn � e ��;�<hs6% , nQq�% , #&% ' )6% V .z��tqp�nzw7v�t"����o�t���o�n
� ;�<-s6%-,�nQq�%-,�#&%-,E)+%-,�."t�r��Rr�o�rR�$�Zw�� )>� �R¡�¢¼p��Wt"v�o�� �a~x~�n����Fn�o



Ground ::=EdgeVjtoVj Rev_Id   Ground   Id   EdgeVjtoVj

Ground-Id

G

G-EdgeVjtoVj

Ground

Rev_Id

EdgeVjtoVj

EdgeVjtoVj

Å$v��Z��y5n ÊWÊF� @"rZy5�K�a~xv�À\�Wtqv�raw ra� tqp�n ��y5rC�C��{\tqv�raw
W�8(# 7�² �V��������;�<hs6% , n~q�% , � $�w �E� W�8(# 7�²�� �E� � ;�<hs�% , nQq�% , ¡

~��Z}
nz~x~�n�� � e ��;�<hs6%-,�nQq�%-,�����o�t�p��Z|Wn�w�rC�Rn0%h,K�Fo"tqp�nzvxy���n\o�tqvxw��Z�
tqv�rZw$�R�Z~�tqp�rZ���Zp�tqp�n����K�Z��p��Z|Wn��awR��w�rC��n��Wo�tqp�nzvxy�o�rZ��y5{\nW¡�¢¼pRv�o
vxw�tq��y�w:v��*�R~xv�n�oKtqp��Wt¾�¥ray��Kª��Cn\�¤w�rC�Rnz%-,��
tqp�n*wC����}
nzy�ra��vxw��
{\rW�*vxw��Vn��R�Wn�o�rZ��tqp�n*�HrZy5� � e ��;�<hs6%-,�nQq�%-,�#&%�'�)6%-,�.�v�o"}
ra�Rw��Rn��
}R�(°*±�²
´z�
�aw���tqp�nVwC����}
nzy:rZ�KrZ��t��Fravxw��@n����Fn�oVra��tqp�n©�HrZy5�
� e ��;�<hs6% V nQq�% V #&%h,E)6% V .�v�o"}^ra�Rw��Rn��¤}R� °*±�²Ý´z¡	'¾~�o�rR�
ra���a~x~�tqp�nn\���Fn�o � e � ;�<hs�% , nQq�% , #&% ' )6% , .z�ZrawR~���raw�nW� � e � ;�<hs6% , nQq�% , #&% , )6% , .z�
{\�aw¨}
n�{�rF��}Rvxw�n\�Âs�v�tqp�� ;�<hs�% , nQq�% , #&% , )6% , .3t�r �Wn5w�nzy5�Ft�n
� i&q�= :C;�#&% , )6% , .z¡
@"rZs(s�n"{\raw�oqv���nzy�tqp�n"�HrZ~x~�ras�vxw����Ry5rWt�rFtq�W�Rv�{��a~���y5rC�C��{�tqv�raw��
�Xchi���%�' � i&"�n %h,K����� � ;�<hs6%-,�nQq�%�' � i&q�= :<;�� ;�<hs�%('�nQq�%-,

¢�p�nzy5n"�Zy5n�°*±&>&8a´���y5rC�C��{\tqv�raw�o�ra��tqp�v�o��HrZy5���Rraw�n¾�HrZy�n��F{�p��
rFoqvx�
tqv�rZwVrZ��n��W{�p7�Wt�rW��v�{*n��W�Ry5n�o�oqv�rZwV��o�n���vxw:n��W{�p7{�raw�o�tqy5�avxwRt�¡
­Ht�v�o
w�ray5���a~xv�À�n��/t�r*tqp�n��¥ra~x~�rZs�vxw�����y5rC�C��{\tqv�raw�o��

� chi ��%�' � i�"�np%-, ����� � ;�<hs6%�'kn~q�%h,
� i�q�=%:<;Ee � ;�<hs�% ' n~q�% ,

� i�q�=%:<;Ee � ;�<hs�%('~nQq�%-, ����� W�8(# 7�²���� ;�<hs�%('+nQq�%-,
� i&q�= :C;"n��R�Wn�o��ay5n��Z~�s��Z�Co�{\�C{z~xv�{W�R�aw��*�HrZy�ª��Cn�� �^�Zw��/�"tqp�nzy5n�v�o
rZw�~���raw�n�n��R�Wn�~��a}^nz~x~�n�� � ;�<hs6% ' nQq�% , ¡�¢�p�v�o��Kn\�aw�o�tqp��FtÝ�HrZy$ª��Cn��
�"�Zw��<�R��tqp�nVÃ�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq� '¾~��Fray�v�tqp���s¼vx~x~�vxwRtqy5rC�C��{\nV�Wt
��rWo�t�rZw�n�n��R�Wn�~��a}
n5~x~�n�� � i&q�= :C;Ee � ;�<-s6%�'QnQq�%-,F¡ '¾~�o�rR��tqp�n '¾~��Fra�
y�v�tqp��&s�vx~x~CvxwRtqy5rC�C��{�n��Wt$��rWo�t$rZw�n�n��R�Wn�~��a}
n5~x~�n�� � chi �u% ' � i&"�np% , �
�Zw��VtqpRv�o"n\���Fn"v�o"{��C{z~xv�{F¡
Å$vxw��a~x~��W���Ry5rC�i��{�tqv�rZw�o�p��Z|Wvxw��Ktqp�n��Hra~x~�rZs�vxw��*�Hray5� ����o�t��a~�o�r

}^n"w�rZy5�K�a~xv�À�n\�Ý�
^8; ��� � � ' � chi ��%�� Ö � i�"�np%�� � � chi ��%�� � � i&"$np%�� �� chi ��% � � � i&"$np% � � 34343 � chi �u% � � � i&"�n % � �^8; � � 2'
¢�p�v�o"�Ry5rC�C��{�tqv�rZw�v�o"��o�n��¤t�r�nzw�{�rC�RnKtqp�n*o�n�{\raw��©y5n��C��{�tqv�raw

o�t�n5�:ra��tqp�n�ÑRÃ��+/�n��C��{�tqv�raw&'�~��WrZy�v�tqp����¥ray���{�raw�o�tqy5�avxwRt�ra��tqp�n
�¥ray5� ���

�
; 1 ±���� Ö )���� � )435343�)����	�Z´z¡�¢�p�n�o�tqy�vxw��

� chi �u%�� Ö � i�"�np%�� � � chi ��%�� � � i�"�np%�� � 34343 �Xchi���%�� � � i&"$np%�� �
vxw�tqp�nÕy�v��ZpRtq��p��aw���oqv���n�rZ�Rtqp�v�o$�Ry5rC�C��{�tqv�rZw��W{\{�ra�RwRt�o$�Hray�s�p�n�tqp�n5y
rZy�w�rFt�tqp�n��Wt�rF�*v�{�n��W��y5n\o�oqv�raw 1 ±�� � Ö )�� � � )4353434)�� � �\´Ýv�o��Zy5ra�Rw��
¡¢�pC��o���s�p�nzw s�n�vxwRtqy5rC�C��{�n©w�rawR��t�nzy5�*vxw��a~�oVt�r¤w�ray5���a~xv�À�n:tqp�v�o
���ay5t�rZ��tqp�n��Ry5rC�i��{�tqv�raw��
s�n�����o�t��K�a§�nVoq��y5n7tqp��Ft�tqp�n����Zy5n
�RwRv�¿W��nV�Hray�tqp�n�{�rZw�o�tqy5�ZvxwRt��"rFtqp�nzy5s�v�o�nW��{\rawR�>��oqv�rZw(�K�Z��rC{�{z�Ry
s�v�tqp(~��a}
n5~�o©y5nz�Ry5n�o�nzwRtqvxw��@�Wt�rF�*v�{�n��W�Ry5n�o�oqv�rZw�oVvxw&rFtqp�n5yV{�rZw��
o�tqy5�ZvxwRt�o�¡�Å�ray�n��C�F�*��~�nF��oq�R�R�
rWo�n7tqp��Ft*tqp�nK�Wt�rF�*v�{�n��W�Ry5n�o�oqv�raw
1 ±���� Ö )���� � )4353434)���� �\´�s�n5y5nV�a~�o�r��¥ra�Rw��(�WtX%�� � �Zw���� 2 � ? 2
�Zw���� 7 ��? 7 ¡�¢�p�nzw�s�nK��r�w�rFt�s��awRt��Zw�n\���FnKtqp��Ft"vxw��Cv�{��Ft�n�o
tqp��WtG%�� Ö tqp�y��X%�� � ra� 1 ±���� Ö )���� � )4343434)���� � ´$�ay5n��ay5rZ��w���t�r��a~�o�r±>�^rWo�oqvx}R~���vxw�{�ray�y5n�{\tq~��R´¼vxw��iv�{��Ft�n�tqp��Ft	%	� Ö tqpRy�� %�� ���ay5n��Zy5ra�Rw��
¡

¢�r��Z|Frav��:tqp�v�o���s�n��Wo�oq���KnKtqp��Wt"n\�W{�p�{�rZw�o�tqy5�ZvxwRt�p��Wo�}
n�nzw
�Wo�oqv��Zw�n\������wRv�¿W��n£vxw��Rn���¡7­¥w/tqp�n��Hra~x~�rZs�vxw��V�Ry5rC�i��{�tqv�raw�o���tqp�n
oq�R�
nzy5o�{zy�vx��t�±.)�´�rZw(tqp�nVvxwRtqy5rC�C��{�n\��w�rZw���t�nzy5��vxw��Z~�o©y5nz�¥nzy5o�t�r
tqp�n�vxw��Rn��@ra��tqp�nV{�rZw�o�tqy5�ZvxwRt�tqp��Wt�v�o�nzw�{�rC�Rn��@}R��tqp�nV�a}^ra|Fn
�Ry5rC�i��{�tqv�raw�¡�¢�p�n"�¥ra~x~�rZs�vxw�����y5rC�C��{\tqv�raw�o*�Zy5n"vxwRtqy5rC�i��{�n��
�

^8;������ � ' � � chi ��%�� Ö eQ%�� � � i&"$np%�

V
��
�^8;��&� � 2'

� ' � �Xchi���%�� Ö e�%�� ��� i&"$np%�

V���
�
����� � ' � chi �u%�� Ö eQ%�� � � i�"�np%�


V���
�^8;W�&� � 2' ����� ^8; � � 2'

�Xchi���%�� Ö e�%�� � � i&"$np%�

V���
�
����� � chi �u%�� Ö � i�"�np%�� �� chi �u% � � � i�"�np% � �

�Xchi���%�� Ö e�%�� � � i&"$np%�

V���
�
����� � chi �u%�� Ö eQ%�� � � i&"�n %�


V���
�� chi �u% ³ � i�"�np% �¡¡¡

� chi ��% � Ö e�% � � � i&"$np% 

V���
�
����� � chi �u% � Ö eQ% � � 
 Ö � i&"�np% 


V���
�� chi �u%�� ��� i�"�np%��

�

m:n�{\�aw���o�n�tqp�nKw�rawR�qt�n5y5�*vxw��Z~ � chi �u%�� Ö eQ%��	� � i�"�np% 

V���
�
vxwRtqy5ra�

�C��{�n\�¤p�n5y5nKt�rKw�rZy5�K�a~xv�À�n7rWtqp�nzy��Ry5rC�i��{�tqv�raw�oK�Fo�o�rC{zv��Wt�n��Ns�v�tqp
tqp�n�{�raw�o�tqy5�avxwRt ���

�
; 1 ±���� Ö )���� � )4343534)����	�Z´z¡�Å�rZy�n��C�F�*�R~�nW�
tqp�n�Ry5rC�i��{�tqv�raw


Gs�/ ^8;������ 
�s�/ � � 2' 
Gs./ ^8; �Xchi���%���� � i&"$np%��
�
34343

� chi �u%�� Ö � i�"�np%�� � 
Gs./ � '
v�o¾w�ray5���a~xv�À�n��:t�rKtqp�n"�Hra~x~�rZs�vxw����Ry5rC�i��{�tqv�raw�o��


Gs�/ ^8;������ 
Gs./ � � 2' e 
�s�/ ^8;
� chi ��%�� Ö eQ%�� ��� i&"�n %�


V���
�
e 
�s�/ � '


�s�/ � � 2' e 
Gs./ ^8;�� � � 
Gs�/ � � 2' 
�s�/ ^8;
� chi ��%�� Ö eQ%���� � i&"$np% 


V
��
�
e 
Gs�/ � ' � � � �Xchi���%�� Ö e�%��	� � i�"�np% 


V���
�
Gs�/ ��'

¢�p�v�o�s�rZy�§Ro�}
n�{\�a��o�n��Xchi���%�� Ö e�%�� � � i&"�np%�

V���
�
v�o¾{\�C{z~xv�{W��v�t�v�o�v�t�o

rZs�w�y5n�|Fnzy5o�n�n��R�WnW¡�m¤n�{��ZwV�Z~�o�r£w�ray5���a~xv�À�nKtqp�n���y5rC�C��{\tqv�raw
� i�q�=%:<;������ � chi �u% � Ö � i�"�np% � � 34343 �Xchi���% � � � i�"�np% � �

t�rKtqp�n"�Hra~x~�rZs�vxw����Ry5rC�i��{�tqv�raw��
� i�q�=%:<;������ � chi �u%�� Ö eQ%��	� � i�"�np% 


V���
�

m�v�tqp�tqp�n�o�n©w�ray5���a~xv�À�n��(��y5rC�C��{\tqv�raw�o��Ktqp�n:Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��
'¾~��Fray�v�tqp�� s�vx~x~��F�����Ft��KrWo�t�°*±&>&8Z´�n��R�Wn\o*s�v�tqp�~��Z}
nz~�oKrZ��tqp�n
�HrZy5� �Xchi���% � Ö eQ% � � � i�"�np% 


V���
�
±�°*±&8Z´�n��R�Wn�o��¥rayVn\�W{�p&rZ��°*±&>�´

�Ry5rC�i��{�tqv�raw�o5´z¡('¾~x~ ra� tqp�n�o�n�n\���Fn�o�s¼vx~x~�}
n�{��C{z~xv�{F¡�¢¼p�n¾wC����}
nzy
ra��n��R�Wn�o
s�v�tqpV~��a}
nz~�o�ra��tqp�n��HrZy5� � ' �$� � 2' ��
Gs./ � ' ��ray 
�s�/ � � 2'
v�o¾}^ra�Rw��Rn���}R�V°*±&>&8Z´�±Htqp�n�o�n�n��R�Wn\o"�ay5n"vxwRtqy5rC�C��{�n��:s¼p�nzw {�rawR�
o�tqy���{�tqvxw��7tqp�n�ray�v��Zvxw��Z~��ay5�Z��p^´z¡
¢¼pRv�o��Kn��Zw�o
tqp��Ft"tqp�n�wC����}
nzy
ra�¼n����Fn�o�s¼v�tqp/��~��a}^nz~�ra��tqp�n£�¥ray5� � ' � �Xchi���%�� Ö eQ%��	� � i�"�np% 


V���
�ray �Xchi���% � Ö e�% � � � i&"�np% 


V���
�
e 
�s�/ ��' v�o¾}
rZ��w��Rn���}R�V°*±&>&8a´z¡ '�~�o�r��

tqp�n¤wC����}
nzy/ra��n��R�Wn�o:s�v�tqp&�N~��a}
n5~KrZ��tqp�n:�Hray5� ^8;W�&��� 2' rZy

Gs./ � � 2' e 
Gs�/ ^8;�v�o�}
rZ��w��Rn��©}R�7°*±�²$>q´z¡

Y��Q���Q� 
 ¹¾» ¸ hR½ ¸ � | h � 
"g
¢��a}R~�nVËV~xv�o�t�o�tqp�nV|a�Zy�v�ra��oK�Hray5�Ko�rZ�"~��a}^nz~�o�tqp��Wt��K�Z���Z���
n\�ay
vxw«�V{�raw�o�tqy���{�t�n����Zy5�a�Rp$¡/Å�ray�n��F{�p��¥ray5�Èra��~��a}^nz~H��v�tK�av�|Fn�oK�
}
rZ��w��@raw(tqp�n�wC����}
nzy ra��n��R�Wn\o�s�v�tqp(�¤~��Z}
nz~�ra��tqp��WtK�Hray5�
±H{�rZ~x���*w�ÐW´z���aw��¤oqp�rZs¾o�tqp�n*�Ry5rC�i��{�tqv�rZw�o*vxw�s¼pRv�{�p���~��a}
nz~�ra�
tqp��Wt��Hray5�.�Z���^n��ay5o
rawVtqp�n"y�v��apRtq�Hp��aw��¤oqv��Rn�±H{�ra~x���*w:ËC´z¡ '�~�o�r��
�HrZy�n��W{�p�§Cvxw��7ra�
~��a}^nz~H�
¢��a}R~�n"Ë�oqp�rZs�o�p�rZs��K�ZwR�£�Ry5rC�C��{�tqv�rZw�o



tqp�n�Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t�� '�~��WrZy�v�tqp������a����o�n�s�v�tqpV���av�|Fnzw/n����Fn
s�v�tqp�tqp��Wt$§Cvxw��KrZ��~��a}
n5~�±H{�ra~x���*w�Ï�´z�W�Zw���p�rZsN�K�awR��w�n�sNn����Fn�o
tqp�n�Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t��4'¾~��Fray�v�tqp��.�K�Z�K�Wt�t�n\�*��t�t�r"��y5rC�C��{\n��Wo
��y5n�oq�R~�t�ra�Rn\�C�W�*vxwRvxw���tqp��Wt$n\���Fn¾±H{�rZ~x����w�ÌF´z¡�±H¢�p�n$~��Ft�t�nzy�v�o$tqp�n
t�rFt��a~R�Hray��Z~x~
tqp�n���y5rC�C��{�tqv�raw�o�tqp�n"Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t�� '�~��WrZy�v�tqp��
s�vx~x~�n��C�F�*vxw�nW¡x´
Å�rZy:n��C�W�*�R~�nW��{�rZw�oqv��Rnzy/tqp�n�n\���Fn¤~��a}
n5~_^8;�¡.¢�p�nzy5n��K�Z�

}^n�°*±�² x ´"n��R�Wn�o�~��a}
nz~x~�n\�b^8;©vxw�tqp�n��ay5�Z��p�¡VmNp�nzw«tqp�n7Ã¼Å�Æ
�
y5n\�W{�p��Z}�vx~xv�t�� '�~��WrZy�v�tqp�� t��a§Cn\o�� �av�|Wn5wÈn��R�Wn3ra�Ntqp�n��HrZy5�
^8;E#&%h,E)6% V .£�>y5rF�¬v�t�oVs�ray�§C~xv�o�t���v�tV{�ra�R~��&�
rWt�n5wRtqv��a~x~��3n��C�W��vxw�n
°*±&>&8Z´¼�Ry5rC�i��{�tqv�raw�oKrZ��tqp�n��¥ray5� ^8;Ee � � 2' �����c^8; � � 2' ��vxw/s�p�v�{�p
^8;��a�R�
n��Zy5o"rZw:tqp�n"y�v��ZpRtq��p��aw��:oqv���nW¡�¢�p�nzy5n"v�o
raw�n"��y5rC�C��{�tqv�raw
rZ��tqp�v�o��HrZy5� �¥ray�n�|Wnzy5���
rWoqv�tqv�rZw:ra��n�|Wn5y5�K�ivx¦^nzy5nzwRt�§Cvxw��7ra��{�rZw��
o�tqy���{�t�rZy���o�n\�£vxw7tqp�n"o�n�tq��{�rZw�o�tqy5�ZvxwRt���y5rZ}�~�n��7¡�mNp�n5wVtqp�n¾�Z~��WrZ�
y�v�tqp�� {�raw�oqv���n5y5o"raw�n�ra��tqp�n�o�n"�Ry5rC�i��{�tqv�rZw�o��
v�t�s¼vx~x~�~�rCra§7�Hray
�aw
n\���Fn"ra�^tqp�n��Hray5� ��� 2' #&% V )+% � .��Wvxw7�Zw��Ft�t�n��*��t�t�r��F����tqp�n�n����Fn^8;Ee4� � 2' #&%-,h)+% � .�¡ /"rZs�n\|WnzyZ�Rn��R�Wn�o�ra��tqp�n¾�¥ray5� � � 2' #&% V )+% � .��Zy5nvxwRtqy5rC�C��{�n��@vxw(tqp�nV�Zy5�a�Rp(t�r�nzw�{�rC��n��Ry5r���n�{�tqv�rZw&{�rZw�o�tqy5�ZvxwRt�o��
tqpRv�o��Kn��Zw�o�tqp��Ft$tqp�nzvxy�wC����}
n5y$v�o$}
rZ��w���n\��}R��°*±&>q´z¡�¢¼pC��o��Fra|Fnzy
�Z~x~�ra��tqp�n�°*±&>�8Z´���y5rC�C��{�tqv�raw�o*rZ��tqp�n"�¥ray5� ^8;Ee � � 2' ��� �c^8; � � 2' �tqp�n
Ã�Å�ÆÝ�Hy5n��W{�p��a}Rvx~xv�tq�4'�~��WrZy�v�tqp��.s�vx~x~
ª�w��Kw�r���ray5n"tqp��aw�°*±&>q´
���Wt�{�p�vxw��Vn��R�Wn�o
ra��tqp�n��Hray5�A� � 2' #&% V )+% � .��
�Zw��:o�rKv�t"s�vx~x~��F���w�r���ray5n�tqp��ZwN°*±&>�´¼w�n�s&n��R�Wn�o��Fo��Ky5n�oq��~�t�rZ���Ry5rC{�n�o�oqvxw��:�awR�
�Zv�|Wnzw:n\���Fn*rZ��tqp�n"�HrZy5� ^8;u#&%-,�)6% V .z¡¢�p�nV�F{�{�rZ��wRtqvxw���v�o��KrZy5nVo�tqy5�av��ZpRtq�Hray5s��Zy5��vxw&��rWo�t�rWtqp�nzy
{\�Wo�n�o�¡3¢��Z}�~�n:Ë�oq���K�K�ay�v�À\n�oVtqp�n�y5n\oq��~�t�o�¡ '�}
rZ��w��@raw(tqp�n
�F�Kra�RwRt�ra��s�ray�§V�
n5y��Hray5�Kn\�¤v�o��¥ra�Rw��V}R�Voq�����*vxw��:{�rZ~x���*w�Ï
�Zw��N{�rZ~x����w@Ì��Zw��Ntqp�nzwN����~�tqvx�R~��Wvxw
��}R�:{�ra~x���*w Ði¡:ÑWvxw�{�n 8
v�o
{�raw�o�t��awRt��
�Zw���wK�aw��:²¤�ay5n"vxw/tqp�n�s�ray5o�t�{��Fo�n��Ry5ra�
rZy5tqv�raw��a~
t�r >���tqp�n�t�rWt��Z~$y��Rw�wRvxw��Vtqv��Kn�ra��tqp�n*�Z~��WrZy�v�tqp���v�o�}
ra�Rw���n��V}R�
°*±&>H³F´z¡

� �^� ��k�h � º���¹�j��Çk ¸ º 
 ¹ ¸ lM��»�º
½ ¸ � �^� � k�j���g
¢�p�n*t�n\{�pRw�v�¿W��n�oK�Rn�o�{zy�vx}^n��¤vxw/tqp�v�o"���a�
n5y�{��aw:}
nKn��Ct�n5w��Rn��:t�r
�Z���R~���t�r7tqp�nK{5~��Wo�o�ra�¼o�n�t�{�raw�o�tqy5�avxwRt�o���o�n��V}R�,/"n5vxwRt�À�n�t�r��Rr
o�n\tq��}��Wo�n\���aw��a~��Coqv�oVrZ�%1VÆ@��y5rF�ay5�F�KoÂÉ �ZÍq¡N¢�pRv�o�{z~��Wo�o�ra��o�n�t
{\raw�o�tqy5�avxwRt�o*v�oKn5¦
n�{�tqv�|Fnz~����Voq�R�
nzy5o�n�tKrZ��tqp�n�{5~��Wo�o�ra��o�n�t�{�rZw��
o�tqy5�ZvxwRt�o*��o�n��¤vxwNtqpRv�o*���a�
nzyZ¡ ­¥w/���Zy5tqv�{z��~��ZyZ� /
nzvxwRt�À�n�n��Ct�nzw���o
tqp�nVo�n�t�{�rZw�o�tqy5�ZvxwRt�oVt�r¤p��Zw��C~�n��i��t�nzy5��o��Zw����`��w�{�tqv�raw(�Z���R~xvx�
{\�Wtqv�raw�o�¡�¢�p�n�o�n:{��aw(}
n��KrC�Rnz~x~�n��&vxw�tqp�n�Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��
�`y5�W�Kn�s�ray�§:��oqvxw��¤t�n\{�pRw�v�¿W��n�o�tqp��Wt��ay5n�oqv��*vx~��ay7t�rVtqp�rWo�n���o�n��
vxw:tqy5�F{�§Cvxw����Zy5ra�Rw���vxwR�HrZy5�K�Wtqv�rZw¤vxw:tqp�n�{�raw�o�tqy���{�tqv�raw/�av�|FnzwVvxw
tqpRv�o¾���a�^nzyZ¡

/"n5vxwRt�À�n��aw�� 1V{�'¾~x~�n\o�t�nzyKp��a|Fn��a~�o�rVra}�t��avxw�n��Ny5n�oq��~�t�o�tqp��Wt
p��Z|Wn���}
n��Zy�vxw���raw tqp�n7¯�°*±�² ³ ´Õ�Ry5rW�ay5�F�*���aw��a~��Coqv�o"}
rFt�tq~�nzw�n�{�§Rµ
}R�V{\raw�oqv���nzy�vxw��:tqp�n���y5rZ}�~�n\��ra����n\t�nzy5�*vxwRvxw��:�Kn���}
nzy5oqpRvx�¤�¥ray
~��Zw��Z���F�Wn�o��RnzªRw�n\��}R�VÐY��s��Z�*w�raw��Rn�t�nzy5�*vxwRv�o�tqv>{K�R��oqp��Rras�w:�Z���
t�rF�K�Wt��«±�Ðu@"ÔAv('¾�Hy5n�{�rF�awRv�tqv�raw^´�É�ÊWÊ5Íq¡ ¢¼p�n�}
n�o�t�§Cw�rZs�w@�Z~��WrZ�
y�v�tqp�� �HrZyKo�rZ~�|Wvxw��Ntqp�nVÐu@
Ô v('���y5n\{�rW�Zw�v�tqv�rZw@��y5rZ}�~�n�� y��Rw�o*vxw
°*±�² ³ ´"tqv��Kn7�aw���tqp�n\��ra}�o�nzy5|Wn�tqp��Wt�vx��tqp�nzy5nKv�o*��~xvxw�n��Zy��qtqv���n
y5n\�i��{�tqv�raw��>y5rF�&Ð�@"ÔAv('¾�Hy5n�{�rF�awRv�tqv�rawVt�r��
�av�|Wn5wK��y5rZ}�~�n\���Rtqp�nzw
tqp��Wt���y5rZ}�~�n��Çv�o��Rw�~xvx§�nz~��Vt�r�}
n"o�rZ~�|a�Z}�~�n�vxw�}
n�t�t�nzy¼tqp��Zw:°*±�² ³ ´
tqv���nW¡�­>wNÉ ÊFÊzÍ$y5n\�i��{�tqv�raw�o��ay5n��Zv�|Wnzw:�>y5rF� Ðu@"ÔAv('¾�Hy5n�{�rF�awRv�tqv�raw
t�rK�Ry5ra}R~�n��Ko�ra��Î�rZs3�aw��a~��Coqv�o��aw��¤t��W���Z}�vx~xv�t��¤vxw�tqp�n�'"�K�F�iv�rZ�
Ã��Zy5��nz~x~xv�t��W�
n:o��Co�t�n���¡3±H¢�p�v�oKv�o�{\raw�oqv�o�t�nzwRt�s�v�tqp(o�rW��n�tqp�vxw��
s�n¤p��F�&ra}�o�nzy5|Fn��&vxw&��wR�R��}R~xv�oqp�nZ� s�ray�§
��s�p�n5y5n�s�n��F�a|FnN�
~xvxw�n��Zy��qtqv���n�y5n��C��{�tqv�rawV�>y5rF�Çtqp�n�Ð�@"ÔAv '��Hy5n�{�rW�Zw�v�tqv�rZw¤�Ry5ra}R~�n��
t�r£Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��W¡ ´4/"nzvxwRt�À�n��aw��,1V{�'�~x~�n�o�t�nzy"p��Z|Wn��a~�o�r�n��W�
�F�*vxw�n��¤tqp�n�{�rF�*��~�n\�Wv�tq�Vra��o�n\tq��}��Wo�n\�V�aw��a~��Coqv�o�s�v�tqp:���Ft��K{�rZw��
o�tqy���{�t�rZy5o*É Ð ���
Ê��WÍq¡

'3|Z�ay�v�n�t��¤rZ��s�rZy�§Vn��Wv�o�t�o�tqp��Wt"p��Wo��Z���R~xv�n��N�ay5�Z��p:y5n��F{�p��a�
}Rvx~xv�tq�:±Hra� |a�Zy�v�ra��o¾�HrZy5�Ko5´�t�r*�Zw��Z~��Coqv�o�ra�$v����
nzy5�Wtqv�|Fn��Ry5rW�Zy5�W�Ko�¡
��rZ�@É�Ê(�aÍ��aw�� /
n�{�pRt�É *YÍ¼�W�Z|Wn*~xvxw�n��Zy��qtqv���nV�ay5�a�RpR��y5n\�W{�p��Z}�vx~�v�tq�

�a~��Fray�v�tqp��Ko��Hray�o�ra~�|Wvxw���vxwRtqy5�a�Ry5rC{�n��C��y5�Z~�¯H}�v�tq��|Wn\{�t�ray5µ��R�Wt��ZÎ�rZs��
�aw��a~��Coqv�oK�Ry5ra}R~�n��Ko�¡/¢¼pRv�o��a�R��y5rF�W{�p@s��Fo�~��Ft�nzyK�Z���R~xv�n��@t�r�vxwR�
tqy5�a�Ry5rC{�n��C�Ry5�a~R}�vx���Cvxy5n�{�tqv�raw��a~
}Rv�tq��|Wn�{�t�rZy$�Ry5ra}R~�n��Ko�É Ê��aÍ�¡�Ã�rCrZ�
nzy
�aw�����nzwRw�n��R�V��o�n���y5n��F{�p��a}Rvx~xv�tq�«t�rV�av�|Fn�n6��{zv�nzwRtK�Z~��WrZy�v�tqp��Ko
�HrZyKvxwRt�nzy��Ry5rC{�n��C��y5�Z~�oqv��Rnz��nz¦
n�{�t7�aw��a~��Coqv�o:ÉxÐ�Í��aw��N�a~xv��Wo7�aw��a~��W�
oqv�o*É ËaÍ�¡
¢¼p�n*ªRy5o�t���o�n�o�rZ�
Ã�Å�ÆÝ�Hy5n��W{�p��a}Rvx~xv�tq���Hray��Ry5rW�Zy5�W�È�aw��a~��Coqv�o

s�nzy5n�vxwVÊ��������Cvxw7Ã��a~x~��Zp��Zw$Ó o�s�ray�§�rawKÎ�rZs��qo�n5w�oqv�tqv�|Fn�oqv���nz��nz¦^n�{�t
�aw��a~��Coqv�o«É Ê5Í��aw�� /"ray5s�v�t�À�n\t��a~H¡�Ó o�s�rZy�§@raw(vxwRt�nzy��Ry5rC{�n��C��y5�Z~
oq~xv�{zvxw��¤É�ÊZÐC��Ê�ËWÍ�¡ 3�rFtqp����a�^nzy5o���o�n�rZw�~��K~xv��*v�t�n����¥ray5�Ko�rZ��Ã�Å�ÆÝ�
y5n��F{�p��a}Rvx~xv�tq�W��w��W�Kn5~��@|a�Zy�v�ra��o�§Cvxw��RoVra�����Wt�{�p�n��C�H���Zy5nzwRtqp�n�oqv�o
±Qv"�C{�§�´Õ~��Zw��Z���F�Wn�o��
�Zw��Kw�nzv�tqp�n5y¾���a�^nzy�y5nz~��Ft�n�o�tqp�n"s�rZy�§�t�r�tqp�n
�KrZy5n��Wnzw�nzy5�a~ {�raw�{�nz��t�ra�ÕÃ¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��W¡�±Qv"�C{�§�~��Zw��Z���F�Wn�o
p��W��}
n�nzw/��o�n���vxwNn\�ay�~xv�nzy7s�rZy�§:rawNvxwRt�nzy��Ry5rC{�n��C��y5�Z~"�R�Wt��ZÎ�rZs
�aw��a~��Coqv�o:}R�@ÑWp��Zy�vxy��Zw��(ÔÕwC��nz~xv�t�rNoq�
n�{zvx�H�(tqp��Wt�tqp�n:{�rawRtqy�vx�
}R��tqv�rZw�o�ra�
{�n5y5t��avxwN§Cvxw��Ro�ra��w�raw�n��Cn�{z��t��a}R~�n©���Wtqp�oKoqp�ra�R~���}
n
ªR~�t�nzy5n���rZ��t�ÉxÐ  YÍ��Ýp�rZs�n�|FnzyZ��tqp�nK���Ft��aÎ�rZs¼���Zw��Z~��Coqv�o��Z~��WrZy�v�tqp��Ko
�av�|Fnzw�}R�«ÑWp��Zy�vxy7�aw���Ô�wC��nz~xv��ay5n�}��Fo�n���rZw����W{�p�vxw�nzy5��rFtqp�n5y
tqp��awV�R��y5n��Zy5�a�RpVy5n��W{�p��Z}�vx~xv�t��W¡ ´
v"�C{�§C��~��Zw��Z���F�WnKy5n��F{�p��a}Rvx~xv�tq��s��Wo�oqp�rZs�wV}R��/�nz��o
n�t��a~H¡
t�r

}
nKrZ����tqvx~xv�tq�V�HrZy���s�v���nK|Z�Zy�v�n�tq�VrZ��vxwRt�nzy��Ry5rC{�n��C�Ry5�a~���y5rF�ay5�F�*�
�aw��a~��Coqv�oK�Ry5ra}R~�n��KoVÉ ÐWÌYÍ�¡7¢¼p�n�o�nKv��Rn��Wo�s�nzy5n�nz~��a}
rZy5�Wt�n��«raw�vxw
�Ko�n�¿W��nzw�{�nKrZ�����Z�
nzy5o*É�ÊZÌC�$Ê\Ï��
ÐZÏaÍ����Zw��V�Z~�o�r��Z���R~xv�n���t�r�oqp��Z�
n
�aw��a~��Coqv�o�rZ���>�Rw�{�tqv�rZw��Z~���y5rF�ay5�F�Ko*É ÐWÐ�Íq¡

'¾~x~�ra��tqp�n�o�n����Z�
nzy5o"��o�n*rZw�~��V|Fnzy5��~xv��*v�t�n��:�Hray5�Ko�rZ��Ã�Å�ÆÝ�
y5n��F{�p��a}Rvx~xv�tq�W�
w��W�Knz~���|Z�ay�v��Ftqv�raw�o�raw�v"�C{�§C�H~��aw��a���W�Fn*y5n��W{�p��a}Rvx~x�
v�tq�F¡*¢�p�nKo�n�{�rZw��:�a��tqp�ray�}
n�{��F�KnK�Zs��ay5n�ra�¼tqp�nK{\rawRw�n�{\tqv�rawNt�r
tqp�n���ray5nK�Fnzw�n5y5�a~�{�rZw�{\nz��t�ra�¾Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��No�rW�Kn�tqv���n£vxw
tqp�n��H�Z~x~�ra��Ê����WÏR¡*±&9¾��tqp�n"���a�
nzy5o���nzwRtqv�raw�n��:�a}
rZ|WnF�$rZw�~���É ÐWÐ�Í
�KnzwRtqv�rZw�o�Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��Çn��W�R~xv�{zv�tq~�� �aw���y5nz�Hnzy5n5w�{�n\o����awR�
w��a§F�a§Cv�o�Ó oÕ���a�^nzy�É Ð.�WÍ�¡x´"¢�p�n�{\raw�o�tqy���{�tqv�rZw�o�ra�Rtqp�n��Ry5n�o�nzwRt
���Z�
nzy
�HrZyK{�rZwR|Wnzy5tqvxw��:o�n�tq��{�raw�o�tqy5�avxwRt*�Ry5ra}R~�n��Ko�t�r Ã¼Å�Æ
�Hy5n��W{�p��Z}�vx~xv�t��
�Ry5ra}R~�n��Ko�-«t�rW�Fn�tqp�n5y�s�v�tqp�tqp�n*�H�F{�t"tqp��Wt�o�n�t
{�raw�o�tqy5�avxwRt�o�p��Z|Wn
}
n�n5w���o�n����HrZyÝ�Ry5rW�Zy5�W�&�Zw��Z~��Coqv�o�-«oqp�rFs�tqp��Wt�Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t��
��oqvxw��V���Ftqp�~��aw��a���W�Fn�oKrFtqp�nzy�tqp��aw�v
�C{�§:~��aw��a���W�Fn�o*v�o��a~�o�rVra�
��tqvx~xv�tq���HrZy¾�Ry5rW�Zy5�W� �aw��a~��Coqv�o�¡
­�tKv�o��a~�o�r�vxwRt�nzy5n�o�tqvxw��@t�r¤w�rWt�nV�aw�rWtqp�nzy7�H�W{�t��Z}
ra��tVÃ�Å�ÆÝ�

y5n��F{�p��a}Rvx~xv�tq���
n�|Wn5y5��Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t��©�Ry5ra}R~�n�� {��awV}
n�o�t��Ft�n��
�Wo�� 1 o�chg�: f i�q
<hi�cht�vxw0v('�¢ '"Æ 9 B É Ð.�ZÍq�Fn��R�Wn�o��Zy5n�y5nz�Ry5n�o�nzwRt�n���Wo��H�F{�t�o��$�Zw��:��y5rC�C��{\tqv�raw�o��Zy5n�nzw�{\rC��n��/�Wo�/"ray�w/{z~��Z��o�n�o�¡©­¥w
�H�F{�t���tqp�n�Ã�Å�Æ
��y5n\�W{�p��Z}�vx~xv�t�� '�~��WrZy�v�tqp��È��y5n�o�n5wRt�n���p�nzy5nKvxw«nz�>�
�Hn�{\t�n����R~��Wt�n�o�o�n\�*vx�Hw��Zv�|Wn�}
rWt�t�rF�*�H���7n�|Z�a~x���Wtqv�rZw:ra��tqp�n¾n\¿W��v�|W�
�a~�n5wRt�v('�¢ '"ÆD9 B&��y5rF�ay5�F��¡�¢�p�v�o�oq���F�Wn�o�t�o�tqp��Wt�tqp�nK{z~��Wo�o�ra�
v('�¢ '
ÆD9 BÇ��y5rF�ay5�F�Ko�tqp��Ft*y���wNvxw {z��}Rv�{Vtqv��KnV�K�Z�¤}^n���o�nz�
�>�R~��Hray��Ry5rW�ay5�F���aw��a~��Coqv�oN±Ho�n�n��Z~�o�r@ÉxÐCÊzÍ¥´z¡ 1V�awR�����ay5t�o�rZ���
{�rZw�o�tqy���{�t�n��(Ã�Å�ÆÝ�Hy5n��F{�p��a}Rvx~xv�tq���Ry5ra}R~�n����Zy5nV�Kray5n7n��Woqvx~��«n��W�
�Ry5n�o�o�n��¤vxw«��v('�¢ '"Æ 9 B �Ry5rW�ay5�F��¡ ­¥w����ay5tqv�{z�R~��ayZ��tqp�n��W�R�ivx�
tqv�raw£ra�Ry5n�|Wnzy5o�n�n��R�Wn\o��C�aw��*tqp�n�tqy5�F{�§Cvxw���ra�
�Zy5ra�Rw���vxw��HrZy5�K�Wtqv�rZw
v�oKn��Fo��¤t�rVn\�W��y5n�o�o�¡:¢�p�n£�Ry5rW�Zy5�W��s�ra�R~���w�rFt�w�n�{�n�o�o��Zy�vx~���}
n
�V{�p��Zvxw��Ry5rW�ay5�F����}���t*v�tKs�ra�R~���o�tqvx~x~�y��RwNvxw�{5��}Rv�{Vtqv��KnW¡ 9¾�
{�rZ��y5o�nW� tqp�v�o�y5n�oq�R~�t*�Z~�o�r�v��*��~xv�n\o�tqp��Wt�o�n\tq�q{\raw�o�tqy5�avxwRt�oK�K�Z��}
n
o�ra~�|Fn�����oqvxw��7�awVn\¿W��v�|Z�a~�n5wRt�v('�¢ '"ÆD9 B@��y5rF�ay5�W�7¡

�^� 
 � j ��¸ l � g
� H
	�� �����������+&����/��.J&�� # ��
�(+����� �	����������
J(��	� # &�����
��1
"0��O�����������	����������	��� # ��
�����
���� ���-
��+�����1
"0b��������
����������O���������� A"!$#&%('*)(+
,
-

+
' 4 +.%(' � ,/%102,4365�5879'�0  36'�02:;3(0�+ E C + E 7 02'�36' 7<� 5>=@? +A5B+A' G 36-
G 71%('@C # �+(�����D�E(F;G2H C H*I�J�J �

� G 	�K � � �J��
�
 # ���d����
 K � K ��������
@
��L�O������� # �	
�����
����	�Q� ����
��A�D�AMS�������������
������ ��� ���������+�B�	�������N� �O�������� A"!P#Q%('*)*+A,4+
' 4 +L%(' � ,/%(-
06,4365�5�7R'�0  36'�06:@3*0S+ E�C + E 7 02'T36' 7"� 5U=V? +A5B+A' G 3 G 71%('@C # ��(����WG�EXF
H�H C H*I�JSJ �



��� �� �� ��� � � � ���	
 �� �
 � �
 �

��� � � �� 	 � �� � � � � �
 �� �� � ��� � � � 
 � � � � � � 	 � �� � 
 � � �� �
 � ��� � 	
 � � � � � � �� 	 � �
 � �� � � ��� � � � 
 �
�� � 	� � � �

	 � � � �� � � � �	 � � 	
 � �
 ��� �  "! #$ � �% % & �� �� ' �  "! $��)( * + ,.-% % & �� * + ,.- �  /0 $ �  / $123 45 �)( � �% % & 123 45 � �� ' '678 �� �  "! #$ 6 78 � �% % & 678 �� 678 �� ' �  "! $1% % & 678 �� 123 45 �)( � � ' �  "! $678 * + ,.-( 6 78 � �% % & 678 * + ,.- 6 78 �� �  /0 $ �  / $123 45 � �  "9 $ 123 45 �)( : �; 7 < -=3 <?>% % & 123 45 � : � ; 7 < -=3 <> �  9 $ �  9 $123 45 �)( � �% % & 123 45 � �� ' �  "! $

* - �  / $ * -( @A 2 B<DCE ( < CF 12 G = < HI JCK % % & * - @A 2 B < CE ( < C F 12 G = < HI JC K �  / $ �  / $

678 * - �  / $ @A 2 B<DCE ( < C F 12 G = < HI JC K ( 678 * -% % & @A 2 B < CE ( <DC F 12 G = < HI JCK 678 * - �  / $ �  / $

* + ,L- �  / $ ��)( * + ,L-% % & �� * + ,L- ' �  "! $678 * + ,M- �  / $ 678 * + ,M-( 6 78 � �% % & 678 * + ,M- 6 78 �� ' �  "! $: � ; 7 < -=3 <> �  /0 $ 123 45 �)( : �; 7 < -=3 <?>% % & 123 45 � : � ; 7 < -=3 <> ' '@A 2 B < - 12 G = <?>% % & : � ; 7 < -=3 <> 12 3 45 � ( : � ; 7 <?> =3 < - ' ': � ; 7 <?> =3 <> �  "9 $ 1( : � ; 7 <?> =3 <?>% % & 1 : � ; 7 <?> =3 <> ' �  "! $123 45 � % % & : � ; 7 <?> =3 <> 1( : � ; 7 <?> =3 <?> ' '1 �  "! #$ 1( : � ; 7 <?> =3 <?>% % & 1 : � ; 7 <?> =3 <> �  9 $ '123 45 �)( � � �  "! #$ 1% % & 678 �� 123 45 � ( �� ' �  "! $1( : �; 7 <> =3 <> �  "! #$ 123 45 � % % & : � ; 7 <?> =3 <> 1( : � ; 7 <?> =3 <?> ' '

@A 2 B < CN 12 G = < CK �  /0 $ @A 2 B<DCE ( <DC N 12 G = < HI JCK % % & @A 2 B < CE ( <DC N OE 12 G = < HI JCK @A 2 B < C N 12 G = < C K �  /0 $ �  / 0 $

@A 2 B < CE ( <PC N OE 12 G = < HI JCK �  /0 $ @A 2 B<PCE ( <PC N 12 G = < HI JCK % % & @A 2 B < CE ( <PC N OE 12 G = < HI JCK @A 2 B < C N 12 G = < C K ' '

@A 2 B < CE ( <DC F 12 G = < HI JCK �  / $ * -( @A 2 B<DCE ( < CF 12 G = < HI JCK % % & * - @A 2 B < CE ( < C F 12 G = < HI JC K �  0 $ �  / $

@A 2 B<DCE ( < C F 12 G = < HI JC K ( 678 * -% % & @A 2 B < CE ( <DC F 12 G = < HI JCK 678 * - �  0 $ �  / $

123 45 � % % & @A 2 B < CE ( <DC F 12 G = < HI JCK ' '123 45 �)( : �; 7 <> =3 < - �  / $ @A 2 B < - 12 G = <?>% % & : � ; 7 < -=3 <> 12 3 45 � ( : � ; 7 <?> =3 < - ' '

* -( @A 2 B<PCE ( < CF 12 G = < HI JC K �  / $ � �% % & * -( @A 2 B<PCE ( < CF 12 G = < HI JC K ��)( * + ,- ' �  / $

@A 2 B < CE ( <PC F 12 G = < HI JCK ( 678 * - �  / $ 6 78 � �% % & 678 * + ,M-( 6 78 � � @A 2 B<PCE ( < CF 12 G = < HI JC K ( 678 * - ' �  / $

�� ( * + ,M- �  "! / $ � �% % & * -( @A 2 B<DCE ( < CF 12 G = < HI JC K ��)( * + ,- �  / $ �  / $

678 * + ,.-( 6 78 � � �  "! / $ 6 78 � �% % & 678 * + ,.-( 6 78 � � @A 2 B<DCE ( < CF 12 G = < HI JC K ( 678 * - �  / $ �  / $

Q?R ST?U VW Q?X Y R T Z X[ \?] U [ ^?X[ _U `S?a Y bU cdegf hU Ri b R Sj T j Y a kT?l X[ j Y b _ Xm R i X m n Y[ oi YU ` ] [ X ST?U_qp c X T o _m r n b X Z n Y bU ^?X[ _ n X ^ Y bU T R SU T n o nU ` jm Ri X m n Y[ oi YU ` ] [ X ST?U_qp c X T o _m s l j?t U n R S X om ` X m Y bU m o _ SU [ X ^ U `l U n Z j Y b T R SU T n X ^ Y bU ^X[ _ T j n YU ` jm i X T o _m r p c X T o _m V n b X Z n] [ X ` oi Y j Xm n jmZ bji b T R SU T n ^[ X _i X T o _m r R] ] U R[ Xm Y bU [ jl b Y b R m ` n j `U p c X T o _m u n b X Z n Y bU m o _ SU [ X ^] [ X ` oi Y j X m n X ^ Y bU ^?X[ _ jm i X T o _m V Y b R Y Z j T T SU U v R _ jm U `

Z bU m i X m n j `U [ jm l R w vU ` U `l U Z j Y b R T R SU T X ^ Y bU ^X[ _ jm i X T o _m r p c X T o _m x n b X Z n Y bU m o _ SU [ X ^m U Z U `l U n Y b R Y _ R a SU ] [ X ` oi U ` jm Y X Y R T^?X[ R T T X ^

Y bU ] [ X ` oi Y j X m ni X om YU ` jm i X T o _m up Q bU Y X Y R T Z X[ \] U [ ^X[ _U ` j n S X om `U `S?a yi X T o _m u zi X T o _m x {| i X T o _m s p



� � 	8K � � � ��
�
 # ��������
 K � K ��������
@
+�������	����������� # �	
�����
����O������������������+��
��	�����6�O� A�#�� ��� 5>=;% E 7R: 5 %(' � ,
7R' 4 7 =@?�+ E % ) � ,/%102,4365�5879'�0
 36'�02:;3(0�+ E C # ��(�����D I F@G I C H*I�JSI �

� D 	 %_�����	�!���	�'&����F����
�
)�	�F�!% �(
�������
J
�
��������_�����	����� �d������� # ��� ���������
+� �+��
 �	���+�������	�����)����
������	�����O� #&%('*)(+
,4+A' 4 + 3 + 4 %(, 7 % ) G 5 +
����������� G 5 ��� 5>=;% E 7R: 5 %(' ��� 7 G 4'5 79'�0 36' 7 A�: G %(5B3 G 3�� 5 +
%(, � CH*I E H �

� G 	 �J�������������(-����
 %_�Q���	������$�
+� �@,4+�+-A�: G %(5 3 G 3 ��
M2Q�+
����������� K ���+
 �
 CH*ISJ D��
� H 	 %_� �]��!����'&����#" ?R% � A�' 36? � E 7 E % )�#Q%(5>=@: G +A, � ,/%102,4365 E � �M
����	& �

!M
���������
 C H*I ESE��
� E 	 �F�$!M�������&%����Q� + G -�'43 E + 7 =@,/% 06,4365 36' 36? � E 7 E ��,-& � ��&�������� C ���'&�
�
��
"� ��
+� # ������� ������������� C ���+������(���� % ������
��)(M���������	�	���1
 C ,-���	��� �$����	(�& C ,*
 C�+ ����
+$1��� H*I�I G �
� J6	 �F�	!���������%���� ����� $����	��
_��������
�����
"� %�, # �	
�(��	������� ./���'&����������

�M� # 
+���J��%-(Q���J�S� I � � H*I � C ���+������(�����% ������
+�.(������+���	�����1
 C H(I�I � �
� I6	 �F��!���������%��M����
�� �$�"�6M/�����/
 
�����������
+� # ��
�����
������ ��
��J�d�����+����
"��	���!��
����	���	�����������Q./���'&�������������� # 
��	�!��%-(Q���J�S� I�H � H�H10 C �����	����(����% ������
+�2(������������	���1
 C H(I�I�H �
� H106	 �F�1!���������%��!�+��
 � ��% �3
��������	�	�����1,/��������� �O�������]����$��	���+�������	�����1��
�� �

�	��
+�*�1
"0e�+������
��	�����*�O� ���S���� A�! #&%('*)(+
,4+A' 4 + %(' � ,/%102,4365�5879'�0
 36'�02:;3(0�+ E)C + E 7�06'.36' 7 � 5U=V? +A5B+A' G 3 G 71%('@C H*I�I E �

� H�H
	 �F�/!M�������&%�� ����
 � �]% �3
����������	����� + �_�	&�� ����$����)$1
��	�	���������'2�����	��$��1
 # ����(-����
 �1
"0 �+������
��	�����X�O�  � # �54 6�798 � ,/% 4 +�+ 7 7R'�0 E % ) G 5 +
����������� 5U=@% E 7R: 5 %('  %1027 4 7R'L#&%(5>=@: G +
, �14 7 +A' 4 +AC H*I�I E��

� H G 	 �]�*!M
��	0J���&% C . �/�M� # � C ����
 � ��
J����2����*
����O������� # �	
�����
������"�]�������A�����(����	����(�
�� # ����
���������(��	� # &����"�O�L���S���� A"! #Q%('*)*+A,4+
' 4 +N%('
� ,/%102,4365�5879'�0  32'�06:@3*0�+ E C + E 7�06'�36' 7 � 5>=@?�+
5 +
' G 3 G 7 %X'@C # �+(����� GXF�D�H C H*ISJ�J �

� H � 	 �]�:!M
���0J����% C . �;��� # � C ����
 � ��
J����2����*
+���O������� # �	
�����
����	���"������������(���	����(�
�� # ����
������'�M(��	� # &���� A�#/�<�V,436' E 3 4 G 71%(' E %(' � ,
%106,�3658-
5�7R'�0  36'�06:@3*0S+ E 36' 7 ��� E'G +A5 E C H G : HQ>>= G H6F�H 0 C �"���������4
 H*I�I?0 �

� H D 	 �]��!�
��	0J����% C . �:��� # � C �+��
 %_������(����]� � ��������
)��������� # �	
�����
������+�
����	�6�1
"0 �+������
��	�����"�O�N� ,
% 4 +4+ 7 7R'�0 E % ) G 5 + " %(: , G 5 A�#/� ���S� -
�/@�" � ��� 5>=;% E 79:�5 %(' G 5 + " %X:�' 7 3 G 71%(' E % ) � % ) G � 36,�+ � '�067R' +�+
,
-
79'�06C # �+(���� H30 D6F H�H G CA+ ����
�$]��� H(I�I G�� : 
"�"�������+$����J
�����&��CBDBEB�=��
��F(C� ,_&��	� # = G:G 0J0J0 � ����� 0J���	��� ��
�� G 0 # ��� G # � # ����� G ���	� I G�� # � > �

� H G 	 �]��!�
+��0J����% C . �*�M� # � C %_�S���+(���� C ����
��d����
��	�6
���� # ����
�����()� #�	����������(�� � �.� ,
% 4 +4+ 7 7R'�0 E % ) G 5 +�� 5 7R, 7 A�#�� �����Q�/@�" � ��� 5�-
=@% E 7R: 5 %(' G 5 + " %(: ' 7 3 G 71%(' E % ) � % ) G � 32,4+ � '�0679' +4+A,
7R'�06C # �+(����H�H F G 0 C � ������� $]��� H(I�I D�� : 
"�"�������+$����J
�� �	&�� BEBDB �=��
��F(C� ,
&���� # = G:G 0J0J0 � ����� 0J���	��� ��
�� G 0 # ��� G # � # �'��� G � �	� I D�� # � > �

� H H 	 �F� � �/�"
������B�+��
�B �1. ��,S�+���������)��
�� # ������� # �	
�$����������=
���
��A��	���	�����������	��� # 
+��
���
������+���	������� � 5 +
%(,4+ G 7 4 32? #&%(5>=@: G +A, �14 7 +A' 4 +
H C # ��(+��� H10 G(F H+H E C H*I E�E��

� H E 	 �F� � ���"
������-����
 �]� �]��% ���'&������'2]���!��
"0 ��������
��	���!����
�
 # �	������%��6��	��
�� 
"��,/��� # �D����2+�!���	�	�����	���������
�O�)�]� �]�'% ���'&������'2J����
 �)� � �A�*
������ C��
�����
��	� C � ,
%106,�365 " ?R% � A�' 36? � E 7 E 8 � 5 +
%(, � 36' 7 AQ=�=@? 7 4 3 G 7 %X' E C�'&�� # �	��� D C # ��(+��� H10 G F H � H �",��������	�����A�I!M����� C H*I�J�H �
� H*J6	 (F� ,!� K &���
�2+��� �+��
 � � %_� � &�����
�&������+�J
 (+�������	������%���
 �	&��
�


���
 
*�W$���� ��������
�� 
����	� �1
Q0c��������
�������� A�#/�K�V,436' E 3 4 G 71%(' E
%(' � ,/%102,4365�5879'�0  32'�06:@3*0�+ E 36' 7 ��� E'G +
5 E C H H : G >L=�H D�E G F H G H�H C��� # ����� $]��� H*I�I D �

� H*I6	 ,�� . � K 
��/� + � �������
�O
����+
 ��������
��	������
�� (���
�$��+�S
��+�����1
"0 # �	
�$ �����������M�N A�#/� C G D : � >>= D E � F�D J � C �"����
 H*I E�E �
� G 06	8� �!% �1
M�������	����� ����
_�)��!���������%��+� + � �	&�� ��
�� # ���1�����1
 
*�B�	��� �$����	��
a��������
�������� � � � # " �O4 6�738�� ,
% 4 +4+ 7 7R'�0 E % ) G 5 + � + 4 %(' 7

A�#�� ���S���� A"! � ' G +A,
' 3 G 7 %(' 36?N#Q%('*)*+A,4+
' 4 + %(' " : ' 4 G 71%(' 36?
� ,/%102,4365�5879'�06C H*I�I E �

� G H
	 . ����� # ��� � ��������
_�����	��� # �	
����'
����O��� # �	
�(��	��� �����+��
��	���)���	����(��
�(+��� 
����	��$����	����� �O�P�)�	���+����2��	���	&����Q� C ��
�����
�� C!AQ=�=@? 7 4 3 G 7 %X' E
% )  %1027 4 C 3 G 3:'�3 E + E � K ����0-��� 
�����
��������J,���$������	&����	� C H*ISI D��

� GZG 	 . �*��� # ���B��&�� # �)�����+��
��	���J����� (����������+����%���
 # �+��& # ��
�$������ �Q�O�
����� � 4 6?Q�8"� ,/% 4 +�+ 7 7R'�0 E % ) G 5 + A�#/� �������� A"! ��� 5>=;% E 79:�5
%(' � 36, G 7 36? �SR 36? :@3 G 7 %('�36' 7 � +A5B36' G 7 4 E -�N>3 E + 7.� ,/% 06,4365T� 36-
'@7 =@: ? 3 G 71%('@C ����0DU�
���2 C �SU C H(I�I G��:
���%_�

� G � 	 . �.��� # ��� + � ��&�� �	�1V������������������+�����	� 
"� �����	��� # ��
�����
����	���
# ��
�(+�������O�"������
��	��� # �	
�$���������� A 4 G 3 � '*) N C �:� = E � I F;ESG�E C H*I�I H��

� G D 	 . �W�M� # � C �]��!M
���0J����% C �+��
 %_� ����(����]� ,����������	� ���������1�
# ��
�����
��������F
������2�1
Q0 �+������
��	��� ����� (��	� # &`�������'&���$��������1
+� �O�
A�#/� ��� 5U=@% E 7R: 5 %(' � ,
79' 4 7 =@? + E % ) � ,/% 06,432585�7R'�0  36'�06:@3*0S+ E C
# ��(���� D I F�H H C H*I�I G�� : 
"�"��������$���� 
�� ��&���BEBDB ���	
��X( �C,
&��	� # = G?G 0J0J0 � ����� 0J�����+� ��
�� G 0 # ��� G # � # �'�	� G # 
 # � I G+� # � > �

� G G 	 . �D��� # � C % � ����(���� C ����
 �]�W!M
��	0J���&%+� �O���	��� # ��
����'
�� ������a
����	�6�1
"0 ��������
������ �����[(��	� # & �	�����'&���$�������� 
�� ./���'&���� �
�����2�M� # 
+���e.Y� I D6� H D C � �+������
+(�����2��O�����	���	��� C (������������	���1
 
"�
��
 # ����&���(���� C H*I�I D � : 
"�"��������$���� 
�� �	&���BDBEB ���	
��X( �C,
&��	� # = G?G 0J0J0 � ����� 0J�����+� ��
�� G 0 # ��� G # � # �'�	� G 
���2����O�	� I D6� H D�� # � > �

� G H 	 ��� �M� ���(
���
+��
����Z
M����
+��������� ��
�� # ���	���	��
�� 
"� 
��+��� �	��� 
��>[@���������
��������O� � '*)X%X,
5B3 G 71%(' � ,/% 4 + E'E 79'�0�\9] 8 � ,/% 4 +�+ 7 7R'�0 E % ) G 5 +
�&" ��� #&%X'�06,4+ E'E C # ��(���� D�G6H6F�DSH H C �M��0�U�
���2 C �YU C H*I H J ���M
����	& �
!�
���������
/�

� G E 	 % ����&��+�����/����
^
F��,����������=��.J0-
d� #�# �	
����'&����1�	
B�����	��� # ��
�����
����	���
��������1
"0_��������
��������6�O� �]� �]��% ���'&������'2J����
)�F� � �A�"
+����� C ��
����	
��	� C
� ,/% 06,4325 " ? % � A�' 36? � E 7 E 8 � 5 +/%X, � 32' 7 A =�=@? 7 4 3 G 7 %(' E C �'&�� # ����� E C
# ��(���� H*J�I F G � D��",��������	�����A�I!M����� C H*I�J�H �

� G J6	 % �LU-��������2"��2������1� �	� # & �O�	&���
"������� �1������&�
�
������ 
����	��$����	�1�	&���
���
��
�O�<� ,/% 4 +�+ 7 79'�0 E % ) G 5 + ��� 5>=;% E 7R: 5 %X' � ,
79' 4 7 =@? + E % ) C 3 G 3:'43 E +
��� E'G +A5 E C # ��(���� G � 0 F G D G C H*I�I?0 �


