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p h/fRz{ZOjÛ[�Z.[�q4z{_Üw/fRz�fH]`]^ZO]�[QfBbOh4\yo4ZOl·fRz{Z´qBsµg�Z.oÝbFh4qRl+Z.oÜfBl�gCfRz{dnZOg*w4]yfBg{sµqMz�[�l�sµqMz|w�qMz{g�\yo4d�ZOÞ4\`l+g�\yo4dÜfRw/w4]^\^b.fBg�\^qMo4l
j�k4ZYg�q�gCh4ZYz{ZO]yfBg�\^ßRZYl�\y[Qw4]^\^bO\^g{_$qBs¶g�h4Z»w/z{qndMz�fR[Q[Ë\Êo4dQ[�q4j/ZO]µc à"q²m�ZOßRZ.zX�M\yo´j/ZOßRZO]^qMw4\yo4d³fRo´fRw/w4]^\`b.fHg�\^qMo³qMo´l�k4bFh´f
l�_4l�g�Z.[�\^g�\^l�o4ZObOZOl�lCfnz{_·g+q|á?o4jâs�q4z�[�k4]ÊfHg�\^qMo4l�qBs¶gCh4ZYl�qn]Êk4g+\`q4o4l�gCh/fBg�fBj�[�\^g�g+q*l�knã·bO\^Z.oRgYw/fRz�fB]^]^ZO]^\^lC[äfno4j$fRz{ZYo4qRg
qBßRZ.z{lCh/fHj/q²m�ZOj�åR_�l�_½o4bOh/z{qMo4\^æ.fBg+\`q4o*fno4j*bOq4[Q[�k/o4\`b.fHg�\^qMoQz{ZOç/k4\yz{Z.[�Z.ong�l.cu�LoQfHbObOZOl�l�\yo4dYlCh/fRz{ZOj�j�fBg�fJl�gCz�k4bOgCk/z�ZOl¶m�Z
fRz{Z|w/z�\Ê[0fRz{\^]^_$bOqMo4bOZ.z�o4ZOjèm�\^gCh´Z.o4lCk/z{\yo4d³gCh/fHg�j�fHgCf�j/Z.w/Z.o4j/Z.o4bO\^ZOl�fRz{Z|h4qMo4qMz�ZOj$gCh4Z.z{Z.ån_³f.ßnqR\^j/\Êo4d´j�fBgCf�h/fBæ.fnz{j/l
é ZRced�cy�¶z{Z.fHj4ê©f§s�g+Z.z�êLm�z{\^g�Z.ëOc´��h4\^l�\`lQk4lCk/fH]`]^_ÛfBbOh4\`ZOßnZOjÜß4\yf$g�h4Z·k4l�Z´qBs�[*k4g�k/fB]uZOÞMbO]yk4l�\^qMoì]^qMbOíRl�fBg*fâbOqMo4l�\^j/Z.z�fRå4]^Z
ZOÞ/w/Z.o4l�Z�\ÊoâZOÞMZOb.k4g+\`q4o³g�\y[�Z|w�Z.z�s�q4z�[QfRo4bOZRc �"h4Z|z{ZOlCk4]^g�\yo4dQqBßRZ.z�h4Z.fBj³qHs�g�Z.o´w/z{ZObO]yk4j/ZOlYgCh4Z|fRw/w4]^\^b.fBg�\^qMoâqBs¯w/fRz+fB]^]`ZO]
w/z{q4bOZOl�l�\yo4d³g�ZObOh/o4\^ç½k4ZOlYg�q0\Ê[0w/z{qBßRZ|gCh4Z�w/Z.z�sµqMz�[0fRo4bOZ|qBs bOq4[Qw/k4gCfBg�\^qMo/fH]`]^_è\Êong�Z.o4l�\^ßRZQfRw/w4]^\^b.fBg�\^qMo4l§c�à"q²m�ZOßRZ.zX�/\yo
bOZ.z{gCfH\ÊoîfRw/w4]^\^b.fBg�\^qMo4l´j�fBgCfèz�fBbOZOl*[0f._�q4bOb.k/z�\ÊonsLz{ZOç/k4Z.oRg+]`_Û\yoîw/z�fBbOg�\^bOZR�umJh4\`]^Z$å�ZO\Êo4dîz{ZO]yfBg�\^ßRZO]^_ÜZ.fHl�_�g�qèj/ZOg�ZObOg
f§sµg�Z.zxgCh4ZO_³h/f.ßnZYqMbOb.k/z�z�ZOjrc �LoâlCk4bFh³fnw/w4]`\^b.fBg+\`q4o4l.�?w/fnz�fB]^]^ZO]¶bOqM[0w/k4gCfBg�\^qMo³[Qf§_·w/z�qMbOZOZOjèqMw4g�\y[�\^l�g�\^b.fB]^]^_ïfBl+lCk/[�\yo4d
gCh/fBg�h/fBæ.fnz{j/l�m�\^]`]�o4qRg�qMbOb.k/zOcx�;s¶gCh4ZYq4bOb.k/z�z{Z.o4bOZYqHs¯f�h/fBæ.fRz{j´\^l�j/ZOg�ZObOg�ZOjr�/g�h4Z»z{ZOl�k4]`gJ[Qf§_*g�h4Z.o³å/Z|z{ZObOqM[0w/k4g�ZOjr�
w/qnl�l�\yå4]^_*d4k/fRz�fRong�ZOZO\yo4dYbOqMz�z{ZObOg�o4ZOl�lußM\yfJgCh4Z�k4l�Z"qBs�]^qMbOíRl§c¶ð-h4Z.o�g�h4Z�bOqnl�g¶qHsñh/fBæ.fRz�j|j/ZOg�ZObOg�\^qMo0fRo4j�gCh4Zxs�z{ZOç/k4Z.o4bO_
qBs|q4bOb.k/z�z{Z.o4bOZÜfnz{Z�lCknã·bO\^Z.oRg+]`_ò]^qBm|��l�k/å4l�gCfRong�\yfB]Yw/Z.z�sµqMz�[Qfno4bOZï\y[Qw/z�q²ßnZ.[�Z.oRg+l·qBßRZ.z0l�Z.z{\yfB]JZOÞMZOb.k4g+\`q4o-å/ZObOqM[ËZ
w/qnl�l�\yå4]^ZRc|��h4\^l»w/fnw/Z.zYw/z{ZOl�Z.ong�lYfRo³ZOßBfB]yk/fBg�\^qMo�qHs�fRo³\y[Qw4]^Z.[�Z.ongCfBg�\^qMoèqBs l�k4bFh�fRoèfRw/w/z{qMfBbOh´sµqMz�fno$fRw/w4]^\^b.fBg�\^qMo
sLz{qM[�gCh4Z|j/q4[QfB\yo´qBsubOqM[Qw/k4gCfBg+\`q4o/fB]rbOh4Z.[�\^l�gCz{_Rc

ó



�"h4Z*bOq4[Qw/k4gCfBg�\^qMo/fH]ubFh4Z.[�\^l�g�z{_ïfRw/w4]^\^b.fBg�\^qMoÝgCh/fBgYm�ZQh/f§ßRZ*w/fnz�fB]^]^ZO]`\^æOZOjÛ\yoÝgCh4\^l|z{ZOl�Z.fRz{bOhè\^l|gCh4Z�b.fB]^b.k4]yfBg�\^qMo
qBsugCh4Z|l+ZObOqMo4j4êLqMz{j/Z.z"ô�õB]^]`Z.z©ê©öu]^ZOl�l�ZOg�w/Z.z{gCk/z+å/fBg�\^qMo³g�h4ZOqMz{_´Z.o4Z.z{dR_´sµqMz�bO]^qRl�ZOj4êLlCh4ZO]^]�[�qR]^ZOb.k4]^ZOl.c���h4Z�[QfB÷{qMz{\^g{_QqBs
gCh4Z�bOqM[Qw/k4g�fBg�\^qMo/fB]uZ�ørqMz{gJ\yo�g�h4Z*l+Z.z{\yfB]u\y[Qw4]^Z.[�Z.oRg�fBg�\^qMoÝb.fRo�å/Z0s�qMk/o4j�\yo�g{m�q·bOq4[Qw/qMo4Z.ong�l.ù0úµû©üný/þ�fRo4j�ÿ����?úµc
��h4Z�bOq4[Qw/qMo4Z.ong�úµû{üRý�þ k4g�\^]`\^æOZOl�fÆßRZ.z{_�]Êfnz{dRZ�fRz+z�f§_|gCh/fBgu\^l�fBbObOZOl�l+ZOj·m�\^gCh0o4q*w/z{ZOj/\^bOgCfRå4]^Z|w/fBg+g�Z.z�o�c¶txfBbOh�ZO]^Z.[�Z.oRg
qBs�gCh4Z·fRz�z+f._è\^l*k/w/j�fHg�ZOjÜg{m�\^bOZQm"\`g�h�fBj/j/\^g�\^qMoÝqMw/Z.z�fHg�\^qMo4l.ùJá?z{l+g|g�q$fRoè\yo4\^g�\yfB]�ß²fB]yk4Z´qBs�æOZ.z{q���fRo4j�l�ZObOqMo4jÝg�q$f
o4qMonêLæOZ.z{qèß²fB]yk4ZRc$��s�ZO]`Z.[ËZ.oRg�l�qBs�gCh4Z·fRz+z�f§_ïfRz{Z0]`q4bOíBZOj�g�qèZ.ons�qMz�bOZQbOqMz�z{ZObOg�l�ZOç/k4Z.o4bOZOl*qHs�m�z{\^g�Z0qMw/Z.z�fHg�\^qMo4l.��gCh4Z
qBßRZ.z�h4Z.fBj0qBsrgCh4Z�]^q4bFínl�å/ZObOqM[ËZOlÏw/z�qMh4\yå4\`g+\`ßnZRc�à"qBm�ZOßnZ.zO�R\Ìs¶gCh4Z"Z.oRg�\yz{ZYfRz�z+f._�\^l�]^qMbOíBZOj0s�qMz Z.fBbOh�m�z{\^g�ZR�/w/fRz�fH]`]^ZO]^\^lC[
\^lY\yo/h4\Êå4\^g�ZOjrc´�;s�o4q³l�_½o4bOh/z{qMo4\^æ.fBg+\`q4o�\^lYZ.ons�qMz�bOZOjr�rg{m�q·w/z{q4bOZOl�l�qMz{l|[0f._³g�z{_³g�q$k/w/j�fHg�ZQf´ß²fB]yk4ZQl�\y[�k4]^gCfRo4ZOqMk4l+]`_R�
z{ZOlCk4]^g�\yo4dî\yoÛfRo�\yo4bOqMz+z{ZObOgQß²fH]Êk4ZRc��x_Û[QfB\yoRg�fB\yo4\Êo4dîf�bOqMk/ong*qHs�gCh4Z³oMk/[�å/Z.zËqBs»fBj/j/\^g�\^qMo4l´g�q�æOZ.z{q�ß²fB]yk4ZOl³fRo4j
gCh4ZQo4k/[*å�Z.z�qHsÏfBj/j/\^g�\^qMo4lYg�q³o4qMonêLæOZ.z{q³ßBfB]yk4ZOl|\^gJb.fRo�å/Z�j/ZOg�Z.z�[�\yo4ZOj�mJh4ZOgCh4Z.zYf·h/fHæ.fRz{jïfHbOgCk/fB]^]^_ïq4bOb.k/z�z{ZOjrcY��o
w/z�fBbOg+\`bOZ�lCk4bOh$h/fHæ.fRz{j/lYz�fRz{ZO]^_$q4bOb.k/zOc p \Êo4bOZ0gCh4Z|b.fB]^b.k4]yfBg�\^qMo \`lYh4\^dMh4]^_�w/fRz�fB]^]^ZO]µ�¶z{Z�ê©z�k/o/o4\yo4d³gCh4\^l|w�qMz{g�\^qMoâqBs gCh4Z
fRw/w4]^\^b.fBg�\^qMoèm�h4Z.oèfRo´Z.z�z{qMzx\^lJj/ZOg�ZObOg�ZOj$\^l�z�ZO]ÊfHg�\^ßRZO]^_$\yo4ZOÞ½w�Z.o4l�\^ßRZRc

t Þ½fn[Qw4]^ZOl*qHs�qMw4g�\y[�\^l�g�\^b³bOqM[0w/k4gCfBg�\^qMoÝb.fRoÛå/Z0sµqMk/o4jÛ\yoÛ[QfRon_ fnz{Z.fBl�qBs�bOqM[0w/k4g�\yo4d�c��Loîw/fRz�fB]^]^ZO]�j/\^l�b.z{ZOg+Z
ZOßRZ.ong|l�\y[�k4]yfBg�\^qMo��uZOßnZ.oRg�l�b.fRoîå/Z´ZOÞMZOb.k4g�ZOjÛq4w4g�\y[�\^l�g�\^b.fB]^]^_ fBl�gCh4ZO_�fRz�Z·z{ZObOZO\^ßRZOjrc�v�qMz�z{ZObOg+\`ßnZÅfBbOg+\`q4o�\^l*g�fRíBZ.o
m�h4Z.o�fâßM\^qR]yfBg+\`q4o�qBs�b.fRk4lCfB]^\^g{_�bOqMo4l�gCz�fH\Êong�l�å/ZOg{m�ZOZ.o�ZOßRZ.ongYZOÞMZOb.k4g�\^qMoÝ\^l�j/ZOg�ZObOg�ZOjrc·��o�gCh4ZQ\y[Qw4]^Z.[�Z.ongCfBg+\`q4o�qBs
j/\yz{ZObOg�[Qfnw/w/ZOj´b.fBbFh4ZY[�Z.[�q4z{\^ZOl.�4Z.oRgCz�\`ZOlJfRz{Z�fBl+lCk/[�ZOj´g�qQå/ZYf.ßBfB\^]yfRå4]^Z|\yo´gCh4ZJb.fBbFh4ZYfRo4j³fRz{Z�sµZOg�bOh4ZOj³\yo·w/fRz+fB]^]`ZO]
m�\^gChègCh4ZQfBbObOZOl�lYbOh4ZObOíRl|w�Z.z�s�q4z�[�ZOj�qMo³g�h4Z*b.fHbFh4Z�j/\yz{ZObOg�qMz�_Rc|��h4Z�b.fBbOh4ZËfHbObOZOl�lY\^l|w/z{ZOßRZ.ong�ZOjès�z{q4[ bOqM[0w4]`ZOg+\Êo4d
fRo4j�fèb.fBbOh4Zï[�\^l�l0\`l0dRZ.o4Z.z�fBg�ZOjÛ\ÌsYgCh4Z$fBbObOZOl�l0bFh4ZObOíRl0\Êo4j/\^b.fBg+Z$gCh/fBg�gCh4Z$z�ZOç½k4\yz{ZOj2b.fBbFh4Z³]^\yo4Z$\^l³fBbOgCk/fB]^]^_Ûo4qRg
w/z{ZOl�Z.ong��Ìà��	��
��{c¶�òl�\y[Qw4]^ZYl�g�z�fBg�ZOdR_Æs�q4z å/z�fRo4bOh´w/z{ZOj/\^bOg�\^qMo´\yo·w4\yw/ZO]^\yo4ZOj�w/z{q4bOZOl�l�qMz{lx\^l�g+q*fBl�l�k/[�Z�gCh/fBg�å/z�fRo4bOh4ZOl
fRz{ZJo4qRg gCfníBZ.o é qMz�gCfRíHZ.o/ë fRo4jQg+q|bOqMong�\yoMk4ZÏs�ZOg�bOh4\yo4d�\Êo4l+gCz�k4bOg�\^qMo4l.cx�;srgCh4Z�å/z�fno4bFh0j/ZObO\^l�\^qMo´\^l lCk/å4l�ZOç/k4Z.ong�]^_QsµqMk/o4j
g�q�å/Z´\ÊoîZ.z+z{qMzO�ÁgCh4Z·\yo4l�g�z�k4bOg�\^qMo4l�\yoîgCh4Z·w4\yw/ZO]^\yo4Z�fRz{Z�?k4lCh4ZOj�fno4j w/z{ZOßnZ.oRg�ZOjÝsLz{qM[ bOq4[Qw4]^ZOg�\yo4d�c$�J]^]�qBs�gCh4ZOl�Z
ZOÞ/fR[Qw4]^ZOl�]`Z.fHjÜg�q³l+\`d4o4\Çá�b.fnoRg�\y[Qw/z{qBßRZ.[�Z.ong�l�\ÊoÝbOqM[Qw/k4g+\Êo4d�l�_4l�g�Z.[ w�Z.z�sµqMz�[QfRo4bOZ³å/Z0ZOÞ½w4]^qR\^g�\yo4d�gCh4Z´å/Z.h/f§ßM\^qMz
qBs*fRw/w4]^\^b.fBg�\^qMoòw/z{qndMz�fR[�l§c ��h4\^l$w/fRw�Z.zQj/ZOl+b.z{\yå/ZOl$g�h4Z$lCk4bObOZOl�l�s�k4]|fRw/w4]^\^b.fBg�\^qMo2qBs*fnoÛqMw4g�\y[�\^l�g+\`b�fRw/w/z�qMfBbOhÛg�q
gCh4Z³l�_/o4bOh/z{qMo4\^æ.fBg�\^qMoìqBsÆf lCh/fRz{ZOj�[�Z.[ËqMz{_�\y[Qw4]^Z.[�Z.ongCfBg�\^qMo2qBsYfRoî\y[Qw/qMz�gCfRong·fRw/w4]^\^b.fBg�\^qMo2\yoÛbOqM[Qw/k4g�fBg�\^qMo/fB]
bOh4Z.[�\^l�gCz{_Rc

�"h4ZQsµqR]^]^q²m"\Êo4dÝl�ZObOg�\^qMoîj/ZOl�b.z{\yå�ZOl·gCh4Z´l�gCz+k4bOgCk/z{Z´qBs�gCh4Z³fRw/w4]^\^b.fBg�\^qMo�fno4jÛgCh4ZÅo/fHgCk/z{Z´qBs�gCh4Z´bOqM[Qw/k4gCfHg�\^qMo�c
p ZObOg�\^qMo³�Æj/\`l+b.k4l�l�ZOl�qMk/z�w/fRz+fB]^]`ZO]^\^æ.fBg�\^qMoèfRw/w/z{qMfHbFhQfno4j·l�ZObOg+\`q4o�
�ZOß²fH]Êk/fHg�ZOl�gCh4Z�l�k4bObOZOl�l�qBsrqMk/zxfB]^dRqMz{\^gCh/[�l§c ��h4Z
w/fRw�Z.z�bOqMo4bO]yk4j/ZOlJm�\^gCh$f*á?o/fB]rj/ZOl�b.z{\yw4g�\^qMoèqBs�gCh4ZYsLk4gCk/z{ZYj/\yz{ZObOg�\^qMo4lJqBsugCh4\^l�m�qMz+í�c

� � Ó����������������OÕrÖ � ! Ö"�#�0ØYÔ$��Ô�Ú�ÖÆÓ"�%�&!('"�)� Ú+*�Ô�Õ$,
-/.10 243/576�398:5<;&=�>@?A5�BC5EDGFIH9JLKM2N6OJ9576�PRQTS1S:576�KVUWS:5EX�X�5GY�U�576�YOZ96O[A\EYO81FTH]>@?A5EFT6�^]_�H95E6a`T^]b@\cS:DGZLKS1\EYO81FTH]deFT6fb@S:FTX�57JLKMBC?957S:S�PRFTS15EDGZ9S15EX
�LoègCh4Z�ç/k/fRongCk/[ä[ËZObFh/fRo4\^b.fB]ul+gCk4j/_³qBs�f´[�qR]^ZOb.k4]^ZR�¶\^gJ\^lYdRZ.o4Z.z�fB]^]^_�o4ZObOZOl�lCfRz{_èg�q·å�ZOdR\yo�m�\^gChègCh4ZQà�fnz{gCz{ZOZ�ê:g�qMbOí
l�ZO]Ìs;êLbOqMo4l�\^l�g�Z.ong{êµá�ZO]^j é p v)g ë [�ZOgCh4q4jN�ihÏqMqkj ó �©cuà�qBm�ZOßRZ.zO�Bg�h4Z p v	gîfRw/w/z{qMfBbOh�sLfB\^]^l�g+q|bOqMo4l�\^j/Z.z�g�h4Z�bOqMz+z{ZO]yfBg�\^qMo�qBs
ZO]^ZObOgCz{qMo4\^b·[ËqRg�\^qMo�c��"hMk4l.��qMo4Z�qBs gCh4ZÆá?z{l�gJl�g�Z.w4l|å�ZO_RqMo4j p v	g�\^lYgCh4Z�b.fB]^b.k4]yfBg�\^qMo�qBs g�h4Z|l�ZObOqMo4j4êLq4z{j/Z.zJô�õB]^]`Z.z©ê
öu]^ZOl�l+ZOg»w�Z.z{gCk/z�å/fBg+\`q4o$g�h4ZOqMz{_´Z.o4Z.z{dR_ é ô�ö �në �eô�ö ��
M�©��m�h4\^bFhèj/q4ZOl�\yo4bO]yk4j/ZQZO]^ZObOgCz{qMo4\^bQbOq4z�z{ZO]yfBg�\^qMo�c�à"qBm�ZOßnZ.zO�/\^g
\^l�m�ZO]^]Ìê©í4o4q²mJo´\Êo´g�h4Z�á�ZO]^j³qBs¶ZO]^ZObOgCz�qMo4\^bYl�gCz�k4bOgCk/z�Z�gCh4ZOq4z{_�gCh/fBg g�h4Z�b.fB]^b.k4]yfBg�\^qMoâqBsrgCh4\^l�ô öx��bOqMz�z{ZO]yfBg�\^qMo0Z.o4Z.z{dR_
b.fRo�å/Z"ZOÞMgCz�Z.[�ZO]^_|bOqM[Qw/k4g�fBg�\^qMo/fB]^]^_�j/Z.[QfRo4j/\yo4d��/z{ZOç/k4\Êz�\Êo4d�l�\^dMo4\Ìá�b.fRong�v�öAlÛg�\y[�Z�fRo4jQ[�Z.[�q4z{_Rcu��h4\^l [�qRg�\^ß²fHg�ZOl
gCh4ZYl�Z.fnz{bFh0sµqMz�w/fnz�fB]^]^ZO]rsµqMz�[�k4]yfBg�\^qMo�c

öufnz�fB]^]^ZO]`\^æ.fBg+\`q4o³qBsugCh4\^l�fRw/w4]^\^b.fBg�\^qMoè\^l�z{ZO]yfBg�\^ßRZO]^_³l�g�z�fB\^dMhng{s�q4z{m�fRz{j·fRo4j³b.fno³å/Z|fBbOh4\^ZOßRZOj$ß4\yf�j/qM[QfB\yoâj/ZObOqM[�ê
w/qnl�\^g�\^qMo�c�à�qBm�ZOßRZ.zO�4ZOÞ/w4]^qR\^g�\yo4d³gCh4\^l»w/fRz+fB]^]`ZO]^\^lC[ \^lYf�l�\^dMo4\Ìá�b.fRong�bOh/fB]^]^Z.o4dRZ�j�k4Z|g�q·h4Z.f§ß4_·j/Z.[0fRo4j/l�q4o$[�Z.[�q4z{_
z{ZOl�q4k/z{bOZOl|fRo4jïk/o/w/z�ZOj/\`bOg�fRå4]^ZÅ[�Z.[ËqMz{_$z{Z�sµZ.z{Z.o4bOZ·w/fBg+g�Z.z�o4l.c%m|k4Z*g+q·gCh4ZOl+Z*\yz�z�ZOdMk4]yfRzYfBbObOZOl�l|w/fBg+g�Z.z�o4l.��fQl�h/fRz{ZOj
[�Z.[�q4z{_Yl�qR]yk4g�\^qMoQfnw/w/Z.fRz{l w/z�Z�s�Z.z�fnå4]`ZR�4fB]^gCh4qMk4dMh�[�ZOl+lCfBdRZ�w/fBl�l�\yo4dY\y[Qw4]^Z.[�Z.ongCfBg�\^qMo4l�h/f.ßnZ�å/ZOZ.oËl�gCk4j/\^ZOjN�eônm�oOjp�©c

�



trans

sort

mbpt

*TFM, *order

*new_TFM

gu\`d4k/z{Z ó ù p gCz+k4bOgCk/z{ZYqBsugCh4Z|w/z{qRd4z�fR[ å/Z�sµqMz{Z�w/fRz�fB]^]^ZO]^\`æ.fHg�\^qMo���\yo4bO]Êk4j/\yo4dègCh4ZYl�qMz{gJå/ZOg{m�ZOZ.o�úµû©üný/þ�fRo4j�ÿ��1�?úµc
�"h4Z.z{Z$h/f§ßRZÅå�ZOZ.oÛl�q4[�ZÅw/z�ZOßM\^qMk4l·fHg�g�Z.[Qw4g�l�g�q�l�g�k4j/_ÜgCh4Z$w/fnz�fB]^]^ZO]`\^æ.fBg+\`q4o�qHs�l�\y[�\^]yfRzQZO]^ZObOgCz�qMo4\^b$l�gCz+k4bOgCk/z{Z

gCh4ZOqMz�_$b.fB]^b.k4]yfBg�\^qMo4l.c�ðîfBg�g�l|fRo4jnm|k/w/k4\^l|ZOÞ/fR[�\yo4ZOjîgCh4Z�lCfR[�ZQfRw/w4]^\^b.fBg�\^qMoîfBl|w/fRz�g�qBs�gCh4ZQà�q r%m�q ç/k/fRongCk/[
bOh4Z.[�\^l�gCz{_�w/z{qRdMz�fn[-\yo ó os�O���iðtm��s�u��k4l�\yo4d|g�h4Z)vñqMqRl+ZO]`_Qv�q4k/w4]`ZOj0�»z�z+f._YqHsñö z�qMbOZOl�l+qMz{l é vrv��Yö ë�l�_4l�g�Z.[Ëlw�Çv�]^Zx�Oj4�
v�v	m�yz��
M� fBg��:�xô \yoègCh4Z�[�\^j4ê ó oO�R�Bl§c���h4ZO\yz�\y[Qw4]^Z.[�Z.ongCfBg�\^qMo�fB]^l�q³k4l�ZOj�lCh/fRz�ZOjï[�Z.[�q4z{_Åfno4j$gCh4ZO_$z{Z.w�qMz{g�ZOj�f
[�q4j/ZOl�g�lCw/ZOZOj�k/wc{�h4q²m�ZOßRZ.zX�RgCh4ZJ\y[Qw4]^Z.[�Z.oRg�fBg�\^qMo³m�fBlxqMo4]^_·k4l�Z�sLk4]�s�qMz gCh4ZYo/fBg�\^ßRZYl�_4l�g�Z.[�fRo4j·m�fBlx]^\Ê[Ë\`g+ZOj$\yo´\^g�l
fRå4\^]^\^g©_´g�qQå/ZYl+b.fB]^ZOj³g�q|]yfRz{dnZ.z�[0fBbFh4\yo4ZOl.cAg?k/z�gCh4Z.zO�Rg�h4Z�vrv��Yöîl�_Ml+g�Z.[ o4ZOßRZ.zxZOßRqR]^ßRZOj$å/ZO_nqMo4j·g�h4ZYZOÞ½w�Z.z{\y[�Z.oRg�fB]
l�gCfHdRZOl.�xl�qÜg�h4Z w/fnz�fB]^]^ZO]»fRw/w4]^\^b.fBg�\^qMo mÏfHl·qBsY]^\y[�\^g�ZOj k4l�Z�g�q�g�h4ZïdnZ.o4Z.z�fB]�l�bO\^Z.ong�\Ìá�b�bOqM[Q[�k/o4\^g{_Rc ��o fîz{ZObOZ.ong
w/fRw�Z.zO��ô}|fRz{ç/k4ZOæ$fRo4j�m|k/w/k4\^l&�eônm�oOj~�»w/k/å4]^\^lCh4ZOj-g�h4Z³b.k/z�z{Z.ong·Z�ørqMz{g+l*m"\`g�hîô öx��\yoÛgCh4Z�à�q r%m�q w/z{qRd4z�fR[³�
m�h4\^bOhò\yo4bO]Êk4j/ZOlîfRo2\Ê[0w4]`Z.[ËZ.oRgCfHg�\^qMo-m"\`g�hògCh4Z�öufRz�fB]^]^ZO]��J\yz{gCk/fB]Yô�fBbOh4\yo4Z é ö���ô�ë�� � �Am�yzo�
��*w/z{qRd4z�fR[Q[�\yo4d
Z.onßM\yz{qMo/[ËZ.oRg.c´��h4ZO_�w/fRz�fB]^]^ZO]^\^æOZOj f´dMz{Z.fHg�Z.zYw/qMz�g�\^qMo�qBs�gCh4Z�ô�ö �èw/z{qMå4]^Z.[ gCh/fno�w/z{ZOl�Z.ong�ZOjÜh4Z.z{ZR�uå/k4gYj/\^jÛo4qRg
ZO]^\y[�\yo/fBg�Z|g�h4ZYbOqM[Q[�k/o4\^b.fBg�\^qMo4l�å�qRg�g�]^Z.o4ZObOí´dRZ.o4Z.z�fBg�ZOj³ån_·gCh4ZJj/qM[QfH\Êo´j/ZObOq4[Qw/qRl+\`g+\`q4o�c���h4ZO\yz"qBßRZ.z�fB]^]�l�w/ZOZOj�k/w4l
fRz{Z"ZOÞMbOZO]^]^Z.oRg§��å/k4g�qMo�gCh4ZY[�qMz{Z"j�fBgCf§êLqMz�\`Z.ong�ZOj·w�qMz{g�\^qMo4l�qBsrgCh4ZJbOqM[Qw/k4g�fBg�\^qMo�gCh4ZJj/\^l�gCz{\yå/k4g�ZOj$[ËZ.[�qMz{_�w4]ÊfHg{s�q4z�[
Z.o4bOqMk/ong�Z.z{lQl+\`d4o4\Çá�b.fnoRg³w/Z.z�sµqMz�[0fRo4bOZ$w/Z.o/fB]^g�\^ZOl´j�k4Z³g�q�\yong�Z.z�ê©w/z{q4bOZOl�l�qMz�bOqM[0[*k/o4\^b.fBg+\`q4o4l.cÛ�JlËfÝz{ZOlCk4]^g.�xgCh4ZOl�Z
w/q4z{g�\^qMo4luqBs�gCh4Z�bOqM[Qw/k4gCfBg+\`q4o|j/q|o4qng z{Z.fB]^\^æOZ�fBlul�\^dMo4\Ìá�b.fRong�fRo�\y[Qw/z{qBßRZ.[ËZ.oRgufBlul�qM[ËZ�qHs�gCh4Z�qRgCh4Z.z�l.c¶��o�bOqMongCz�fBl�g§�
qMk/zrfnw/w/z{qMfBbOh|h/fBl�å/ZOZ.o�g�q�f§ßRqR\^j�gCh4ZuZOÞMbOZOl+l�\^ßRZ�bOqM[Q[�k/o4\^b.fBg�\^qMo�qBßRZ.z�h4Z.fBj|z{ZOl�k4]`g+\Êo4dJsLz{qM[ j/qM[QfB\yoYj/ZObOq4[Qw/qRl+\`g+\`q4o
ån_Qb.z{Z.fBg�\yo4dQf�lCh/fRz{ZOj³[�Z.[�q4z{_�\Ê[0w4]`Z.[ËZ.oRgCfHg�\^qMo³fRo4j³k4g�\^]`\^æO\yo4d$fRo�q4w4g�\y[�\^l�g�\^b*fRw/w/z�qMfBbOh�g�q|l+_½o4bOh/z{qMo4\^æO\yo4dÅfHbObOZOl�l
g�qQl�h/fRz{ZOj³j�fBgCf�l�g�z�k4bOgCk/z{ZOl.c
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��h4ZYô�õB]^]^Z.z�ê©öu]^ZOl�l+ZOg�Z.o4Z.z{dn_·b.fB]^b.k4]yfBg�\^qMoâbOqM[Qw/k4g�ZOl"gCh4ZYl�ZObOqMo4j³qMz�j/Z.z�w�Z.z{gCk/z�å/fHg�\^qMo´gCh4ZOqMz{_´Z.o4Z.z{dR_Ës�qMz"f|bO]^qRl+ZOj4ê
lCh4ZO]^]u[�qR]^ZOb.k4]^ZRc���h4Z�Z.o4Z.z{dR_´b.fRo³å/Z�m�z{\^g�g�Z.oèfBl.ù
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é�� �G� � � � � � � � � ë é ó ë

m�h4Z.z{Z � fRo4j � fnz{Z�j/qMk/å4]^_RêLq4bOb.k/w4\^ZOj [�qR]^ZOb.k4]yfRzÆqMz�å4\^gCfB]^l*fno4j � fRo4j � fRz{Z´k/o4qMbOb.k/w4\^ZOjÛ[�qR]^ZOb.k4]yfRz�qMz�å4\^gCfB]^lYsµqMz
f�dR\^ßRZ.o�[�qn]`ZOb.k4]^ZRc é �"h4Z.z{Z*fRz�Z|o4q·l�\yo4dR]^_nêLqMbOb.k/w4\^ZOjîqMz�å4\^gCfB]^l"s�q4z�gCh4\^l�b.fH]`b.k4]yfBg+\`q4o��rfBl�m�Z*fRz�ZYm�q4z�íR\yo4dQm"\`g�h³qMo4]^_
bO]^qRl�ZOj4êLlCh4ZO]^]|[�qn]`ZOb.k4]^ZOl.cÌë ��h4Zïo4qngCfBg�\^qMo é��:�c� �G� ë|z�Z.w/z{ZOl�Z.ong�l·fèg{m�qHêLZO]`ZObOg�z{qMoî\yoRg+ZOdMz�fB]�qBßRZ.z�lCw/fBg�\yfB]"qMz�å4\^gCfB]^l.�x\yo
ô�k4]^]`\yíBZ.o�o4qRg�fBg�\^qMo��4sµqMz�fQw/fRz{g+\`b.k4]yfRz � � � � � ��fRo4j � �/fRo4j �+  \^lJgCh4ZYZ.o4Z.z{dR_³qBs�qMz�å4\^gCfB]/¡c� p q �OoM�©�c�eðò\^]¢�O£M�©c
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O(h m )32

read one buffer
from file

fill in H values

FOR all elements of buffer do:

WHILE (! EOF)

*H, *C

*J, *C

IF H is complete
call tf_block_two

clear H matrix

*H

gu\^dMk/z{Z|�/ù p g�z�k4bOgCk/z{ZYqBs�ûª©Rú�«L¬�å/Z�sµqMz{Z|w/fRz�fH]`]^ZO]^\^æ.fBg�\^qMo�c
�"h4Z�bOqM[0w/k4gCfBg�\^qMo´w/z{q4bOZOZOj/l�\yo³g{m�q|w/z{\y[QfRz{_´l�gCfBdnZOl é l�ZOZ gu\^dMk/z�Z ó ëXc¯�"h4Z�á?z{l+g�\^l�f�gCz+fRo4l{sµqMz�[QfBg+\`q4o�s�k/o4bOg+\`q4o

é úµû{üRý�þ�ë�m�h4\^bOh´l�ZOg�l�k/w0gCh4Z�g{m�qBêLZO]^ZObOgCz{q4o�\yoRg�ZOd4z�fB]?[0fBgCz{\^Þ�sµqMz k4l+Z�\yo´gCh4ZJl�ZObOqMo4j´l�gCfBdnZ�åR_0gCz�fRo4l{sµqMz�[Ë\Êo4d�gCh4ZJg©m�qBê
ZO]^ZObOgCz{qMo \Êong�ZOdMz+fB]^lJs�z{q4[ gCh4Z´fBg�qM[�\^b�qMz�å4\^gCfH] é ��qYëYå/fBl�\^lYg�q³gCh4ZQ[�qR]^ZOb.k4]yfRzÆqMz�å4\^gCfB] é ô&qYëYå/fBl�\^l.c���h4Z�s�k/o4bOg+\`q4o
úµû{üRý/þx\`g+l�ZO]Ìs�\^l�j/ZObOqM[Qw�qRl�ZOjè\Êong�qQg{m�qQ[QfB\yo$å4]^q4bFínl.�rûª©Rú�«L¬�fRo4jîúµû©üný/þ ú�«L¬Rc

�"h4Z|sLk/o4bOg�\^qMo2ûª©Rú�«L¬·z{Z.fHj/lY\Êoîf´]yfRz{dRZËá�]`Z0bOqMoRg�fB\yo4\Êo4d�gCh4Z0��q å/fBl�\^lYsLk/o4bOg�\^qMo4lQfRo4j�w/Z.z�sµqMz�[Ël*f³w/z{Z�êLgCz+fRo4l{ê
sµqMz�[QfBg+\`q4o�c���h4Z�\yo4\`g+\ÊfH]ul�gCz�k4bOgCk/z�ZYqBs�ûª©Rú�«L¬|\^lYfBlJlCh4qBm�o´\yoNgu\^dMk/z�Z*�/c�t fBbOh³\^g�Z.z+fBg�\^qMo$w�Z.z�sµqMz�[�lYf�bOqM[Qw/k4g�fBg�\^qMo
qBs�g�\y[�ZQbOqM[Qw4]^ZOÞ4\^g©_n é�® �u¯±° ëO�rmJh4Z.z{Z ® \^l|g�h4Z·oMk/[�å�Z.zJqBs�\yz�z{ZOj�k4bO\yå4]^Zïz�Z.w/z{ZOl�Z.ongCfBg�\^qMo4l|fRo4j ¯ \^l�gCh4Z·o4k/[*å�Z.z
qBs qMz+å4\`g�fB]^l»w�Z.z�\yz�z{ZOj�k4bO\yå4]^Z³z{Z.w/z{ZOl�Z.ongCfBg�\^qMo��Çv�qRg~oR�~�©c ® fRo4j ¯ fRz�Z|dRZ.o4Z.z�fH]`]^_èlC[QfB]^]uoMk/[�å/Z.z�lx{ ® \^lYf·[QfHÞM\y[�k/[
qBsw�/�rfRo4j ¯ \`lYq4o$g�h4ZQqMz{j/Z.z"qBs ó �¦²�g�q ó � � ��m"\`g�hïf³[0fBÞM\y[�k/[ qBs�fRw/w/z{qBÞM\y[QfHg�ZO]^_ï�R�R��c|��h4Z�l�\^æOZQqBs�gCh4Z�\Êo/w/k4g
á�]^ZYß²fRz�\`ZOlJfBbObOqMz{j/\yo4dQg�q�gCh4ZYo4k/[*å�Z.z�qBs¯å/fHl�\^l�s�k/o4bOg+\`q4o4lx{/gCh4ZYw/z{qMå4]^Z.[�l�m�ZJj/Z.fB]^g�m�\^gCh³h4Z.z{ZYk4g�\^]^\^æOZOj k/o4j/Z.z ó �R�R�
å/knørZ.z{l�qBs¶j�fBg�f é m�h4Z.z{ZYf*å/knørZ.zx\^l��OoO�n�|j/q4k/å4]`ZOl§��z{Z.fBj´\yo³fBl�f*å4]^q4bFí4ëO��å/k4g�[�k4bOh´]Êfnz{dRZ.zxb.fBl�ZOl�fRz{ZJg{_½w4\^b.fB]µc���h4Z
sLk/o4bOg�\^qMo³úµû{üRý/þ ú�«L¬Yw�Z.z�s�q4z�[�lugCh4Z�fBbOgCk/fH]/gCz�fRo4l{sµqMz�[0fBg�\^qMo��Rå/ZOdn\Êo/o4\yo4d�sLz{qM[ gCh4Z�\yong�Z.z�[�ZOj/\yfBg+Z�[QfBgCz�\`bOZOl�w/z{q4j�k4bOZOj
ån_$ûª©Rú�«L¬|fRo4j$w/z{q4j�k4bO\yo4dÅf�bOqM[0w4]`ZOg+ZYg©m�qBêLZO]^ZObOgCz�qMoQ\yong�ZOdMz�fH]ñ[0fBgCz{\^Þ�c¯�"h4ZJs�k/o4bOg�\^qMo�úµû{üRý�þ \^l�qBs¶g+\Ê[ËZYbOqM[Qw4]^ZOÞM\^g{_ é�®G³ ¯4´ ë�fBg�\^g�l�j/ZOZ.w�ZOl�gYw/qR\yong.�/m�h4Z.z{Z ® fRo4j ¯ h/f§ßRZ�g{_/w4\^b.fB]rß²fH]Êk4ZOlYj/ZOl+b.z{\yå/ZOj�fRå/qBßRZRc

�"h4ZQZ.o4Z.z{dR_�b.fB]^b.k4]yfBg�\^qMoÝ\^lËw�Z.z�sµqMz�[�ZOj�\yoÝgCh4ZQl�ZObOq4o4j�l�gCfBdnZ é ÿ��1�?úµ�Ál�ZOZ·t ç½k/fBg+\`q4o ó ëOc´��h4Z�sLk/o4bOg�\^qMo�úµû{üRý�þ
w/z{q4j�k4bOZOluß²fB]yk4ZOl s�qMzñgCh4Z�oMk/[�Z.z+fBg�qMzrfno4j*g�h4Z qMz�å4\^gCfH]MZ.o4Z.z{dn\`ZOl fnz{Z�w/z{qBß4\^j/ZOj�s�q4z�gCh4Z�j/Z.o4qM[�\yo/fBg�q4zOc¶��o|g�h4Z�q4z{\^dR\yo/fB]
fRw/w4]^\^b.fBg�\^qMoègCh4ZYqMk4g�w/k4g�qHsÏúµû{üRý�þ m�fBl�l�qMz{g�ZOj$w/z�\`q4z�g�q�bOqM[Qw/k4gCfHg�\^qMo´\yo�ÿ��1�?úµ��å/k4g�gCh4\^l»w/z�q²ßnZOj·\yo4Z�ã·bO\^Z.ongY\ÊoâgCh4Z
w/fRz�fH]`]^ZO]�fnw/w4]`\^b.fBg+\`q4o���fBlQgCh4Z$fBj/j/ZOjÛZOÞ/w/Z.o4l+Z$qBs»fnoî\Êo4j/\yz{ZObOg³[�Z.[�q4z{_ÜfBbObOZOl�l´w/Z.z0ZO]`Z.[ËZ.oRgQm�fBl�]^ZOl�lQg�h/fRoîgCh4Z
g�qRg�fB]¶g+\Ê[ËZ·z{ZOç/k4\Êz�ZOj�s�q4zJgCh4ZQl�qMz�g.c*��o�f³w/fRz�fH]`]^ZO]x\Ê[0w4]`Z.[ËZ.oRgCfHg�\^qMo��u[*k4bOhèqBs�gCh4Z�ZOÞ½w�Z.o4l�Z´\`l�ZO]^\Ê[Ë\Êo/fHg�ZOj ån_�gCh4Z
w/fRz�fH]`]^ZO]^\^æ.fBg�\^qMo���l�q³gCh4Z�Z�ørqMz{g"\ÊonßRqR]^ßRZOjÝ\Êo ZO]`\y[�\yo/fBg+\Êo4d�gCh4Z�l�q4z{g�q4w/Z.z�fBg+\`q4o$m�fBlY[�qMz�Z*å/Z.o4Z�á�bO\yfB]�gCh/fno³\^g|m�qMk4]^j
h/f§ßRZ·å�ZOZ.oî\ÊoÝgCh4Z´l�Z.z{\yfB]�fRw/w4]^\^b.fBg�\^qMo�c���h4Z0s�k/o4bOg�\^qMoòÿ����?ú \^l�qBs�g�\y[�Z´bOqM[Qw4]^ZOÞ4\`g{_& é�µ �e¶c� ëO��m�h4Z.z�Z µ \^l�gCh4Z
o4k/[*å�Z.z�qHs¶j/qMk/å4]^_RêLq4bOb.k/w4\^ZOjÜô&q�·el�fRo4j ¶ \`lJgCh4Z|o4k/[�å/Z.z"qBs k/o4q4bOb.k/w4\^ZOj�ôfq�·il.c






O(h m )32

O(h m )32

O(h m )2 2

O(h m )2 2

create K matrix

create L matrix

*K

*L

*J, *C

, *C

] do:FOR [

*TFM

fill in TFM values

gu\`d4k/z{Z|�/ù p gCz+k4bOgCk/z{ZYqBs�úµû{üRý/þ ú�«L¬�å/Z�sµqMz{Z|w/fRz+fB]^]`ZO]^\^æ.fBg�\^qMo�c
¸ ¹º��ÕT�w�+���9��Ú+»L�ÏÔ?Ú�ÖÆÓ¼�½����ÕñÖ���Ùz'@¾(¿À��Ô?ÚV� Ú+*�Ô?Ú+ÙÁ!òÖ ���0Ø»Ôc��Ô?Ú+ÖYÓ
��h4ZxsLk/o4bOg�\^qMo4l�úµû{üRý�þ¯fRo4j³ÿ��1�?ú/fRz�Z�\y[Qw4]^Z.[�Z.ong�ZOj³k4l�\yo4d*fY[�k4]^g�\yw/z{q4bOZOl�l�qMz�gCh/z�Z.fBj/l w/fBbOí.fBdRZR�4v�gCh/z{Z.fHj/lÂ�eô�t � o�
M�©�
m�h4\^bOh�l�k/w/w/qMz{g+l³gCh/z{Z.fBj4ê©å/fBl+ZOj w/fnz�fB]^]^ZO]`\^lC[ fRo4j-w/z{qBßM\^j/ZOl³w/qMz�gCfRå4\^]^\`g{_-å/ZOg{m�ZOZ.oòf�ßBfRz{\^ZOg{_ÛqBs|lCh/fRz�ZOj4ê©[�Z.[�qMz{_
[�k4]^g�\yw/z{qMbOZOl+l�qMz´fRo4j k/o4\yw/z{q4bOZOl�l�qMz´w4]yfBg{sµqMz�[�l§c�qYk/zQ\y[Qw4]^Z.[�Z.ongCfBg+\`q4o�w4]yfBg{sµqMz�[ m�fBl´fRo p/� ��ö�qBm�Z.z�v�h/fB]^]^Z.o4dRZ
ó �§ê©w/z�qMbOZOl�l+qMzJlCh/fRz{ZOjî[�Z.[�qMz{_�[QfBbOh4\yo4ZRcÅ�"h4ZQ\yo4\`g+\ÊfH]�bOq4j/ZQm�fBl|å/fBl+ZOj�qMo�gCh4Z´öul�\ �/cÌ�´lCk4\^g�ZQqBs�bOqM[Qw/k4g�fBg�\^qMo/fB]
ç/k/fRoRg�k/[ bOh4Z.[�\^l�gCz{_�w/z{qRdMz+fR[�lx�ÄÃ p/p y o�
a�©c��xqRgChîúµû{üRý�þ�fRo4jÛÿÅ���?úufRz{Z�l�gCz�k4bOgCk/z�ZOjïl�k4bFhègCh/fBgYw/fRz�fH]`]^ZO]^\^æ.fBg�\^qMoÝb.fRo
å/Z�fBbOh4\`ZOßnZOj$ß4\ÊfËj�fBgCf�j/ZObOqM[0w/qRl�\^g�\^qMo�c

¤L.10 UÆ\$6s\$S1S:57S:8:ÇG\7YO8:FIH�F7dÉÈªÊeËGÌ<Í
�"h4Z å/fHl�\^b�l�gCz�k4bOg�k/z{Z�qBsÅúµû{üRý�þÅå/Z�sµqMz{Z�w/fRz+fB]^]`ZO]^\^æ.fBg�\^qMo \^l�å/fBl�ZOj-qMo2gCh4Z p fRk/o4j/Z.z�l{êLß²fRoÎv�Z.ongCh4ZÜfB]^dRq4z{\^gCh/[� p ßGvT�R�M�{c»�"h4Z|sLk/o4bOg�\^qMoÛúµû{üRý�þ�\^lYbOqM[Qw/qnl�ZOj�qBs�g{m�qQl�ZOdM[ËZ.oRg�l§��\yo/w/k4g*w/z�qMbOZOl�l+\Êo4d é ûª©Rú�«L¬.ëYfRo4j�gCh4Z�g{m�qHêLZO]`ZObOg�z{qMo

\yoRg+ZOdMz�fB]ugCz+fRo4l{sµqMz�[QfBg+\`q4o é úµû{üRý�þ ú�«L¬.ëXcQ��h4Z�l�gCz�k4bOgCk/z�Z*qHs»úµû{üRý/þ ú�«L¬0\^l|\^]^]Êk4l+gCz�fBg�ZOjÝ\Êo�gu\^dMk/z{ZQ�/c���gYgCh4Z�bOqMz{Z�qBs
úµû{üRý/þ ú�«L¬0\^l|f´l�Z.z{\^ZOl|qBs�o4ZOl�g�ZOj�]^qMq4w4l|gCh/fBgY[�q4j/\Ìs�_�gCh4Z�ZO]^Z.[�Z.ong�l|qBs�f´]yfRz{dRZ�sµqMk/z�êLj/\y[�Z.o4l�\^qMo/fB]�[QfBgCz�\`Þ��cÏ�Ð Ñ�c
��h4Z´bOqM[Qw/k4gCfHg�\^qMo�w/z{q4j�k4bOZOlQ[*k4]^g�\yw4]^Z$k/w/j�fHg�ZOl�g�q³Z.fBbOhÜ[QfHgCz{\^Þ�ZO]`Z.[ËZ.oRg.��\µceZRc³Z.fHbFh�ZO]^Z.[�Z.ongQfBbOb.k/[�k4]yfBg�ZOl�gCh4Z
lCk/[ qHs¯ßBfB]yk4ZOl�bOqM[0w/k4g�ZOj$qBßRZ.z�[�qMz�ZYgCh/fRo´qMo4ZY\^g�Z.z�fHg�\^qMo�c

à"qBm�ZOßRZ.zO�/j�k4Z�g�q´gCh4ZQo/fBgCk/z{Z�qBs�g�h4Z|bOqM[Qw/k4g�fBg�\^qMoèZ.fBbOh$[QfBg�z{\^Þ$ZO]^Z.[�Z.ongY\`l|k/w�j�fBg�ZOj�ZOÞ/fBbOg�]^_$g{m�\^bOZQfRo4j�fB]^]
[QfBg�z{\^Þ·ZO]^Z.[�Z.ong�lYfRz{ZY\yo4\^g�\yfB]^\`æOZOjÝg�qQæOZ.z{q�cx��h4ZYZO]^Z.[�Z.oRgYk/w/j�fHg�Z*fRw/w�Z.fRz{l�fHl�lCh4qBm�o³å/ZO]^qBm|ù

Ò�ÓÉÔ1Ò�Õ%Ö+Ö ×eØuÙÚ+Û+ÜOÝ ÒªÕª×eØªÞ	ß+Ö�àOáãâ�ä�Ô¥å Ý Øªæ�Þ Ý ×+æ+Þ	ß å Ý ×+æ+Þ Ý Øçæ+ÞxÙxèé Ø+ê éÚ+Û+ÜOÝ ÒªÕª×eØªÞ	ß+Ö@Ô¥å Ý Øªæ+Þ Ý ×+æ+Þ	ß å Ý ×+æ�Þ Ý Øªæ+ÞMÙxè
öufnz�fB]^]^ZO]`\^æ.fBg+\`q4o³qBs¶g�h4\`l"bOqM[Qw/k4gCfBg+\`q4o´mÏfHlÏz�ZO]ÊfHg�\^ßRZO]^_³l�gCz�fB\^dMhng{sµqMz{m�fRz{j é l+ZOZ gu\`d4k/z{Z 
MëOcu��h4Z|w/z{qndMz�fR[ lCw/f§m�o4l

[�k4]^g�\yw4]`ZR� bOqMo4b.k/z�z{Z.ong�]^_�ZOÞ4ZOb.k4g�\yo4dïg�h/z{Z.fBj/l.�Á\Êo4bO]yk4j/\yo4dîqMo4Z·[QfBl+g�Z.zJgCh/z{Z.fBjîfRo4jÜ[�k4]^g�\yw4]`Z³l+]Êf§ßRZ0gCh/z{Z.fBj/l.c´t fBbOh
gCh/z{Z.fHjïz�k/o4lYqMoèfQj/\^l�g+\Êo4bOg�w/z{q4bOZOl�l�qMzJfRo4j�ZOÞMZOb.k4g+ZOl|fQl�ZOgJqBs qMk4g+Z.z�]^q4qMwè\`g+Z.z�fBg�\^qMo4l.cY��h4ZQo4k/[�å/Z.zJqBs \^g�Z.z�fHg�\^qMo4l
w/Z.zËgCh/z{Z.fBjî\^lQbFh4qnl�Z.o�g+q å/fH]Êfno4bOZ³gCh4Z³dMz�fRo4k4]yfRz{\^g{_�qBs�g�h4Z·bOqM[0w/k4gCfBg�\^qMo�c p \yo4bOZ$m�Z³fRz{Z´m�qMz�ín\Êo4d�m�\^gChîl�h/fRz{ZOj

j



O(h m )32

O(h m )32

O(h m )2 2

O(h m)2

create K matrix

create L matrix

*K

*L

*J, *C

, *C

] do:FOR [

For each of O(m) threads do:

*TFM

fill in TFM values

gu\^dMk/z{ZÆ
�ù p gCz�k4bOgCk/z�Z|qBs�úµû{üRý�þ ú�«L¬*f²s�g�Z.z"w/fRz�fB]^]^ZO]^\`æ.fHg�\^qMo�c
[�Z.[�q4z{_R�4m�ZYfB]^]^qMb.fHg�Z Ï�Ð Ñ g�qQz{ZOl�\^j/ZY\yo³lCh/fRz�ZOjÅ[�Z.[ËqMz{_·fB]^qMo4d0m�\^gCh·fnoR_´bOqM[Q[�q4oQ\yo/w/k4g�j�fBg�f/cuà�qBm�ZOßRZ.zO�4fRoR_
qRgCh4Z.zxj�fBg�fYgCh/fBgx\^l�mJz{\^g�g�Z.o0m�\^gCh4\yo´gCh4Z�\yo/o4Z.z�]^q4qMw´qBs úµû{üRý/þO�4\yo4bO]Êk4j/\yo4d³[�qRl�gx\yoRg�Z.z+[�ZOj/\yfBg�Z|fRz�z+f._4l.�B\^l�[QfHj/Z�]^q4b.fB]
g�qQZ.fHbFh´gCh/z�Z.fBjrc

ð-h4\^]^Z�Ï�Ð Ñ \^l|dn]`q4å/fB]^]`_èlCh/fRz{ZOjr��\yo4j/\^ß4\`j�k/fH]Ïw/z�qMbOZOl�l+qMz{lY[Qf§_³b.fBbFh4Z�gCh4Z�[QfBgCz�\`Þ³ZO]^Z.[�Z.ong�l.cÆð�Z�b.fRo³Z.o4lCk/z�Z
gCh/fBg�fB]^]�k/w�j�fBg�ZOl�qMbOb.k/zÆ\yo�qMz�j/Z.zYqMoÝgCh4Z·[QfH\Êoî[�Z.[�q4z{_$bOqMwn_�qBs�gCh4Z´ZO]`Z.[ËZ.oRg�lQån_�l�Z.z{\yfB]^\^æO\Êo4dîk/w/j�fBg�ZOl�g�qègCh4Z
bOqM[Qw4]^ZOg�Z�[QfBgCz�\`Þ�cÜ�"h4\`l³fRw/w/z{q4fBbFhÝbO]^Z.fRz{]^_�w/z{ZObO]yk4j/ZOl$fRon_Üw/Z.z©s�qMz+[QfRo4bOZ³ß4\Êfîw/fRz�fH]`]^ZO]�bOq4[Qw/k4gCfBg�\^qMoîqHs»[QfBgCz�\`Þ
ß²fH]Êk4ZOl§c*à"qBm�ZOßnZ.zO��m�Z�b.fRoèZOÞ/w4]`qn\`g�fRw/w4]^\^b.fBg�\^qMoÝbFh/fRz+fBbOg�Z.z{\^l�g�\^bOlYg�q$z�Z.fB]^\`æOZ´f³[�qMz{Z�Z�ã·bO\^Z.oRg�fRo4j�h4\`d4h4]`_�w/fRz+fB]^]`ZO]
\y[Qw4]^Z.[�Z.ongCfBg�\^qMo�c

ëTì¥ícì¥í îðïòñ�ó&ô/õ÷ö&øwùTúcó&ôzõ¢önûEü"ýÅôIþxñ�ó&ñ¥ÿuþxñ�� ø%ùTö����cþxñ¢û��
��h4Z0s�qn]`]^qBm�\yo4d�l�\y[Qw4]^Z³ZOÞ/fR[Qw4]^Z´\`]^]yk4l�gCz+fBg�ZOlQqMk/z�fRw/w/z�qMfBbOh�c p k/w/w/qRl+Z³gCh/fBg|g�h4Z.z{ZÅfnz{ZQg{m�q$gCh/z{Z.fHj/l*k/w/j�fHg�\yo4dÜf
l�\yo4dR]^ZQfRz�z�f§_��-\yoèlCh/fRz�ZOjï[�Z.[�q4z{_Rc �J]^]¶ZO]^Z.[�Z.ong�lYqBs	��fRz{ZY\yo4\^g�\yfB]^]^_�æOZ.z{q���fRo4j$ZOÞ/fBbOg�]^_³g{m�q·o4ZOm ßBfB]yk4ZOlYm�\^]^]¯å�Z
fBj/j/ZOj³g�q�Z.fBbOhQßBfB]yk4ZY\Êo���c p k/w/w/qRl+ZYgCh/fBg��-\^lxá�ßRZ�ZO]^Z.[�Z.ong�l�]^qMo4d��½fno4j·gCh/fHg gCh4ZYk/w/j�fBg+ZOl�qMbOb.k/zx\yo´Z.fBbOhQg�h/z{Z.fBj
\yo³gCh4ZYq4z{j/Z.z�lCh4qBm�o´\yo³b.fHl�Z ó qBs �¶fnå4]`Z ó c

txfBbOhYgCh/z{Z.fHjËz�Z.fBj/lugCh4Z�ßBfB]yk4ZOl \yo
��fHg¶gCh4Z�å�ZOdR\yo/o4\Êo4d0qBs?fJdR\^ßRZ.o�bO_4bO]^ZR�MfRo4jQk/w/j�fHg�ZOl�fRo4j�m�z�\`g+ZOl fJß²fB]yk4Z�g�q��
fBgxgCh4Z�Z.o4j³qHs¯fYbO_4bO]^ZRc ð-h4Z.o0gCh/z{Z.fBj ó b.fBbFh4ZOl�ZO]^Z.[�Z.ong�l ó é gCh4Z"á?z{l�g�g�\y[�Z.ëO�s
��/fRo4jÅ���Mg�h4Z�ßBfB]yk4ZOl�m�\^]^]ñå�Z|��w/z{\^qMz
g�q·k/w�j�fBg�ZRcJà�qBm�ZOßRZ.zO�/ZO]^Z.[�Z.ong�l ó é gCh4Z|l�ZObOq4o4jïg+\Ê[ËZ.ë�fRo4j��QfRz{Z�o4qMonêLæOZ.z{q³å/Z�sµqMz{ZQå/ZO\yo4d$k/w�j�fBg�ZOjrc�ðÝZ|m�\^]^]ub.fB]^]
gCh4Zxá?z{l�gub.fHl�Z�f��æOZ.z{qHêLm�z{\^g�Z��|fRo4j�gCh4Z�l+ZObOqMo4jQf�Co4qMonêLæOZ.z{qBêLmJz{\^g�Z���cu��h/z{Z.fBj ó z{ZObOqMz{j/lugCh4Z�o4k/[�å/Z.zuqHs?æOZ.z{qBêLmJz{\^g�ZOlé �RëJfRo4j�o4qMonêLæOZ.z{qHêLm�z{\^g�ZOl é �RëXc���h/z{Z.fHj �0m�\^]^]uá?o4j�fBlJ\^gYb.fBbFh4ZOlY\^g�lYßBfB]yk4ZOl|gCh/fHg�ZO]^Z.[�Z.ong�l|�/�7
��rfRo4j��´fRz{Z|æOZ.z�q�c
��h4k4lYgCh/z{ZOZ�æOZ.z{qBêLmJz{\^g�ZOl|fRo4j�g{m�q³o4qMonêLæOZ.z{qHêLm�z{\^g�ZOl*fnz{Z*z{ZObOq4z{j/ZOj�sµqMz�g�h/z{Z.fBj��/cY�JlYZ.fBbOh$g�h/z{Z.fBj�bOqM[Qw4]^ZOg�ZOl.�Á\^g�l
]^qMb.fH] bOqMk/ong�Z.z{l|fRz�ZQlCk/[Q[�ZOjÝ\ÊoÝgCh4ZQ[QfBl+g�Z.zJgCh/z{Z.fBjr��z{ZOlCk4]^g�\yo4d�\yo��´æOZ.z{qHêLm�z{\^g�ZOl*fno4j&
$o4qMonêLæOZ.z{qBêLmJz{\^g�ZOl.c p \yo4bOZ
Z.fBbOh´ZO]^Z.[�Z.oRgJlCh4qMk4]^j�h/f.ßnZ|å/ZOZ.o$k/w�j�fBg�ZOjèg©m"\`bOZ é qMo4bOZ|fBl�f�æOZ.z�qBêLm�z{\^g�Z|fRo4j³q4o4bOZ|fBl�fQo4qMonêLæOZ.z�qBêLm�z{\^g�Z.ë�g�h4ZYg©m�q
bOqMk/ong�l�lCh4qMk4]^j�å/Z´ZOç/k/fB]µc��Lo4ZOç/k/fB]^\`g{_îj/Z.o4qRg�ZOl�gCh4Z´qMbOb.k/z+z{Z.o4bOZ³qBs»f�h/fBæ.fRz�jÜfRo4jî\Êo4bOq4z�z{ZObOgQbOqM[0w/k4gCfBg�\^qMo�cèð�Z
b.fRoâl�ZOZJs�z�qM[ gCh4ZYgCfnå4]`Z�gCh/fBg�g�h4Z|å/qRgChâgCh/z{Z.fBj/lJfBg�g�Z.[Qw4g+ZOj³g�q·k/w/j�fHg�Z��Æ�Ä
��rl�\y[�k4]^gCfRo4ZOqMk4l�]^_Rc�ð-h4Z.o³g�h4\`lJq4bOb.k/z{l
\yo�w/fRz�fB]^]^ZO]uZOÞMZOb.k4g+\`q4o��rqMo4]^_$q4o4Z*g�h/z{Z.fBjT·elJqMw/Z.z+fBg�\^qMo³m"\`]^]�å/Z�lCk4bObOZOl�l{sLk4]µ�rm�h4\^bOhè\`lYmJhR_³gCh4ZQz{ZOl�k4]`g+l|fRz{Z|j/ZOZ.[ËZOj
�4ý/þOü����§c|�µgY\^l|o4qRg|w�qRl�l�\yå4]^ZQg�q³j/ZOg+Z.z�[�\yo4ZQm�h4\^bOh$ZO]^Z.[�Z.ong|ßBfB]yk4ZQ\^l|\yo4bOqMz�z�ZObOg.��qMo4]^_�gCh/fBg�þV¬Rÿ��YZO]^Z.[�Z.ongYß²fH]Êk4Z0\`l

�



v�fBl�Z ó v�fBl�Z.�
�Ï\Ê[ËZ ��h/z�Z.fBj ó ��h/z{Z.fBj�� � ��h/z{Z.fHj ó ��h/z{Z.fBj$� �
\Êo4\^g �Q�Q�Q�Q� ���Q�Q�Q�
� ��� ó � ���Ç� � ��Þ´Þ³�Q� ��� ó � ���Ì�M� ��Þ´ÞÅ�0�
ó ���Ç� � ��Þ´Þ³�Q� ���Ì�M� ��Þ´ÞÅ�0�
� ���Ä
�� ���Ä
a� ��Þ´Þ$��Þ ���Ä
�� ��Þ´ÞÅ�ËÞ
� ���Ç�M� ���Ç� � Þ´Þ´Þ³Þ·Þ ���Ç�M� ��� 
�� Þ·Þ´ÞÅ�ËÞ
 ��� ó � Þ´Þ´Þ³Þ·Þ ��� ó � ���Ì�M� Þ³Þ´Þ·Þ´Þj ���Ç� � Þ´Þ´Þ³Þ·Þ ���Ì�M� Þ³Þ´Þ·Þ´Þ
� ���Ç�M� Þ´Þ´Þ³Þ·Þ ���Ç�M� Þ³Þ´Þ·Þ´Þ

��fRå4]^Z ó ù��Yo�ZOÞ½fn[Qw4]^Z·qBs�[�Z.[ËqMz{_�fBbObOZOl�l�ZOlÆs�q4zYg{m�q³gCh/z{Z.fBj/l�qMo�fRo�fnz�z�f§_���c���Þ��èj/Z.o4qRg�ZOl�f$o4qMonêLæOZ.z{q�ßBfB]yk4Z
l�g�q4z{ZOj³\yo³gCh4Z|fRz+z�f§_R�M\yo4j/\^b.fBg�\yo4d$fBg"]`Z.fHl�g�qMo4ZYm�z�\`g+Z|k/w/j�fBg�Z�h/fBl�q4bOb.k/z�z{ZOjrc

\yo4bOqMz�z{ZObOg§c ��h4\^l�\^lJm�hn_·gCh4Z|[0fBgCz{\^Þ³[*k4l+g�å/Z|z{ZObOq4[Qw/k4g�ZOjrc
r"qBm lCk/w/w�qRl�Z´gCh/fBg�ZOÞMZOb.k4g�\^qMoÛw/z�qMbOZOZOj/l·fHl|\yoîb.fBl�Z³�/c$��oîgCh4\^l*b.fHl�ZR��gCh/z{Z.fBj ó m�\^]`]�j/ZOg�ZObOg�æOZ.z{qHêLm�z{\^g�ZOl�qMo

ZO]^Z.[�Z.ong�l ó �O
��4fRo4j·��fRo4j·o4qMonêLæOZ.z{qHêLm�z{\^g�ZOl�qMo�ZO]^Z.[�Z.ong�l ó fRo4j´�/cu��h/z{Z.fBj·�Æm�\^]^]?j/ZOg+ZObOg æOZ.z{qBêLmJz{\^g�ZOl qMoËZO]`Z.[ËZ.oRg�l
�îfRo4j-�ÜfRo4j-o4qMonêLæOZ.z�qBêLm�z{\^g�ZOl³qMo2ZO]^Z.[�Z.ong�l$�/�%
���fRo4j-�/c���h4Z�[QfB\yo2gCh/z{Z.fBj2m�\^]^]YbOqR]^]`ZObOgâá?o/fB]YbOqMk/ong�l´qBs�j
æOZ.z{qBêLmJz{\^g�ZOl»fno4j jQo4qMonêLæOZ.z�qBêLm�z{\^g�ZOl.��m�h4\^bOh$\yo4j/\^b.fBg�ZOlYg�h/fBg�ZOßRZ.z{_³ZO]^Z.[�Z.ong|h/fBjèZOÞ½fBbOg+]`_³q4o4Z|æOZ.z{qBêLmJz{\^g�Z*fRo4jèqMo4Z
o4qMonêLæOZ.z{qHêLm�z{\^g�ZRcx��g�gCh/fBgJw/qR\yong�\^g�b.fRoèå/Z�fBl�l�Z.z{g+ZOj³gCh/fBg�gCh4Z*[0fBgCz{\^Þ³h/fBl�å/ZOZ.oèbOqMz+z{ZObOg�]^_Åk/w�j�fBg�ZOj�fRo4j³gCh/fHg�gCh4Z
bOqM[Qw/k4g�fBg�\^qMo´b.fRo³w/z{q4bOZOZOjrc

��g�m�q4k4]`j�å/ZY\y[Qw�qRl�l�\yå4]^Z�s�qMzÏgCh4ZYbOqMk/ong�qHs o4qMonêLæOZ.z�qBêLm�z{\^g�ZOl�g+qËå�Z*h4\^dMh4Z.z"gCh/fRo0gCh/fBg�qHs¶æOZ.z{qBêLm�z�\`g+ZOl.cLg?k/z�gCh4Z.z�ê
[�qMz�ZR��gCh4Z�j/\ÇørZ.z{Z.o4bOZ0\ÊoègCh4Z�bOqMk/ong�Z.zJßBfB]yk4ZOl*[�k4l�gYå/ZQl�q4[�ZQ[*k4]^g�\yw4]^ZQqBs��/ù�f´[�\^l�l�\yo4d�k/w/j�fBg�Z0j/ZOb.z{Z.[�Z.ong�lYqMo4Z
bOqMk/ong�Z.z�fRo4j³\yo4b.z{Z.[ËZ.oRg�lJgCh4Z�qRgCh4Z.zOc

ëTì¥ícì�� ø%ùTþuö��Tÿxñ÷û���û7üwþ! $ö&î4ôzô#"Mû7ú��$ 
��h4\^l´ZOÞ½fR[0w4]`Z³b.fno�å/Z³Z.fHl�\^]`_ÛZOÞ4g�Z.o4j/ZOj2g�qÜ[�k4bFhî]yfRz�dRZ.z�[QfBgCz{\^bOZOl·fno4j [QfRon_Ü[�q4z{Z³gCh/z{Z.fBj/lQfBl0]`q4o4dÜfBlQZ.fBbOh
ZO]^Z.[�Z.ongYqBs¯g�h4Z*[QfBg�z{\^ÞÅfBgJ\^l�lCk4Z�\`l|k/w�j�fBg�ZOjèZOÞ½fBbOg+]`_³g{m�\^bOZ é qMz�o4qRgYfBg�fH]`]µ��\yo³mJh4\`bOhèb.fBl�Z�gCh4Z|ZO]^Z.[�Z.ong�j/q4ZOlYo4qRg
bOqMongCz{\yå/k4g�ZYg�q�æOZ.z{qHêLm�z{\^g�ZOl�qMz�o4qMonêLæOZ.z�qBêLm�z{\^g�ZOlCëXcuð�ZYbOh/fRz�fBbOg�Z.z�\`æOZYg�h4\`lJfRw/w/z{qMfBbOh´fBl�fRo���qMw4g�\y[�\^l�g+\`b��0ZOÞMZOb.k4g�\^qMo��
fBlJm�Z*\y[Qw4]^\^bO\^g�]^_ fHl�lCk/[�Z�gCh/fBgJgCh4Z.z{Z�m�\^]^]�å/ZQo4q$h/fBæ.fnz{j/l»fno4j w�Z.z�sµqMz�[ h/fBæ.fRz�jïj/ZObOg+ZObOg�\^qMoèqMoèbOqM[Qw4]^ZOg�\^qMo�c�� _
h/f§ßM\yo4dYZO]^\y[�\yo/fBg�ZOjQmJh/fBg¶m�qMk4]^jQh/f§ßRZ�å�ZOZ.o�o4ZObOZOl�lCfRz{_�]^qMbOíRluq4oYZO\^gCh4Z.z�gCh4Z�Z.ong�\yz{Z�fRz+z�f§_YqMz�qMo�\yo4j/\^ßM\^j�k/fB]�ZO]`Z.[ËZ.oRg�l
qBs¶g�h4Z»fRz+z�f§_R�Rm�Z»h/f§ßRZJl�\^dMo4\Ìá�b.fRong�]^_·l�w/ZOjïk/w0bOqM[Qw/k4g�fBg�\^qMo�c ��o·w/z�fHbOg�\^bOZR�/m�Z»h/f§ßRZ"s�q4k/o4j·gCh/fHg�g�h4Z�q4bOb.k/z�z{Z.o4bOZYqBs
fQh/fBæ.fnz{j$o4ZObOZOl�l�\^gCfBg+\Êo4d³z{Z�êLbOqM[0w/k4gCfBg�\^qMo´\^lJç½k4\^g�Z�z�fRz{ZRczmYZOgCfB\^]^ZOjïw�Z.z�sµqMz�[QfRo4bOZ|z�ZOlCk4]^g�l»fnz{Z|w/z{ZOl�Z.ong�ZOj³\yo³l�ZObOg+\`q4o
�c ó c

� lCw�ZObO\yfB]�b.fBl�Z·fRz�\`l+ZOl*\Ìs�fRon_�qBs�gCh4ZQß²fH]Êk4ZOl0m�Z´fRz{Z·fBj/j/\yo4d�g�q$fRoÝfRz�z�f§_$ZO]^Z.[�Z.ong�\^lË��c p k/w/w�qRl�Z´\yo�b.fBl+Z·�
gCh/fBg"gCh/z{Z.fBj ó fHj/j/l�gCh4Z�ß²fB]yk4Z���g�q%�Æ� ó �¶q4o´gCh4ZYá?z{l+g�æOZ.z{qBêLm�z�\`g+ZRc���h4Z�l�ZObOqMo4j�k/w/j�fBg�Z�m�\^]^]¶gCh4Z.oèå/Z�\Êo4bOq4z�z{ZObOg�]^_
z{ZObOqMz�j/ZOjÅfBl fÆæOZ.z{qBêLm�z�\`g+ZRc �µgx\`l�\yo4bOqMz�z�ZObOg l�\yo4bOZYæOZ.z{qBêLmJz{\^g�ZOl�fRz�Z�\yoRg�Z.o4j/ZOj³g+q|z{ZObOqMz{jQg�h4Z�á?z{l+g k/w/j�fBg�ZJqBs¶fRoQfnz�z�f§_
ZO]^Z.[�Z.ong*fRo4jÜo4q4onêLæOZ.z{qBêLm�z{\^g�ZOl�z{ZObOqMz{jÝgCh4ZQl�ZObOqMo4jîk/w/j�fBg�ZRc´��h4ZQl�\y[Qw4]^Z´l�qR]yk4g�\^qMoÝg�q³gCh4\^l|b.fHl�ZQ\^l|g�q&©&�('§û)�§ÿ��.ý�ú
gCh4Z�æOZ.z{qBêLm�z{\^g�Z�bOqMk/ong�Z.zOcJ��h4Z|l+ZObOqMo4j�k/w/j�fBg�Z�m�\^]^]ugCh4Z.o�å/ZQz{ZObOq4z{j/ZOjïfBlYf0æOZ.z{qBêLm�z{\^g�ZQfRo4j�å/qRg�h³bOqMk/ong�Z.z{l|[�k4l�g
l�g�\^]^] å/Z�ZOç/k/fB]Ás�qMzJh/fBæ.fRz�j³sLz{ZOZ�qMw/Z.z�fHg�\^qMo�cY�;s�f0gCh/z{Z.fBj�\^l|fBj/j/\yo4d$fQæOZ.z�q·ßBfB]yk4ZQg�q³f·o4qMonêLæOZ.z�q³Z.oRgCz�_R�?o4q´lCw/ZObO\yfB]
fBbObOqMk/ong�\yo4d³o4ZOZOj/l�g�qQå�Z*w/Z.z©s�qMz+[�ZOjT{/\^g�b.fRoèå/Z*z�ZObOqMz{j/ZOj$fBl�f0o4qMonêLæOZ.z{qBêLm�z�\`g+Z|ZO]^Z.[�Z.ong.c

gu\yo/fB]^]^_R��m�Z$h/f§ßRZ³gCh4Z$b.fHl�Z³qBs|å/qRgChÛk/w�j�fBg�ZOl´g�q�fRoîZO]^Z.[�Z.ongÅå�ZO\Êo4dÛæOZ.z�q�c���h4\^l´b.fBl�Z³b.fRoÛå�Zïh/fRo4j/]^ZOj-åR_
k/w/j�fHg�\yo4dïg�h4Z·ZO]^Z.[�Z.ong�m�\^gChÜfâlCw/ZObO\yfB]�o4qRg�fBg�\^qMo���ZRced�cy��o4ZOdMfBg�\^ßRZ³o4k/[*å�Z.z{l|\Ìs»fH]`]�[QfHgCz{\^Þ�ZO]`Z.[ËZ.oRg�lQfRz�Z·w/qRl+\`g+\`ßnZ
ß²fH]Êk4ZOlYq4z�ZOÞMg�z{Z.[�ZO]^_$]yfRz{dnZYß²fB]yk4ZOlY\ÌsÏfB]^]¶[0fBgCz{\^Þ³ZO]^Z.[�Z.ong�l»fnz{Z|lC[0fB]^]rß²fB]yk4ZOl.c"��l�ZObOqMo4j�k/w/j�fBg�Z�m�\^gChèf�æOZ.z{q´b.fRo

£



å/Z´z{ZObOqMz{j/ZOj�fBl|f´o4qMonêLæOZ.z{q�k/w/j�fBg�ZQfRo4jÝgCh4Z�qMz{\^dR\yo/fB] fRw/w/z{q4fBbFhâm�\^]^]�å/Z0bOqMz�z{ZObOg.c é �;s�g©m�qQg�h/z{Z.fBj/lYgCz{_³g+q³m�z{\^g�Z
gCh4Z�qMk4g{êLqHs9ê©z�fno4dRZ�ß²fB]yk4ZQg�q³g�h4Z*l�fR[�Z�]^qMb.fBg+\`q4o�fBgJgCh4ZQlCfR[ËZ*g+\Ê[ËZR��\`g�m�\^]^]ulCh4qBm k/w�fBl|f´w/qRg�Z.ong�\yfB]uZ.z�z�qMzJ\yo�gCh4Z
á?o/fB]¶fHbObOqMk/oRg+\Êo4d��/l�q·o4qQbOh4ZObOí³o4ZOZOj/l�g�qQå�Z*w/Z.z©s�qMz+[�ZOj³qMo³g�h4ZYZ.oRg�\yz{Z|fnz�z�f§_Qg�q·z�ZOl�ZOg�gCh4ZYßBfB]yk4Z*g+qËfËgCz�k4Z|�/cÇë

ðÝZ�b.fRo³fH]`l+qQdRZ.o4Z.z�fB]^\^æOZ|g�h4ZYqMw4g�\y[�\^l�g�\^b*fnw/w/z{qMfBbOhQg+q�á�g�fRoR_´b.fBl�ZJm�h4Z.z{ZYg�h4ZYß²fB]yk4ZOlJl�g�qMz{ZOj´\yo³gCh4Z|fnz�z�f§_QfRz{Z
í4o4q²mJo$ü"�?û+* ¬Rû+*;c �Lo´gCh4\^l�b.fBl�ZR��g©m�q�bOqMw4\^ZOl�qBs¶gCh4ZYfRz�z+f._Q[�k4l�g�å/Z|[0fB\yoRgCfH\Êo4ZOjrcx�Lo4l�g�Z.fHj³qBs¶bOqM[Qw/fnz{\yo4d*g�h4Z�l�g+qMz{ZOj
ß²fH]Êk4ZYg+q*�|å�Z�s�q4z{Z»fno·k/w�j�fBg�ZR�4qMo4ZJb.fRoQbOq4[Qw/fRz{Z�\^g�g�q�gCh4Z*ü �?û(*¥¬Rû+*�ßBfB]yk4ZR�/fRo4jr�4\Çs�gCh4Z�ßBfB]yk4ZOl�[QfBg+bFh��4z{ZObOqMz{j´gCh/fBg
qMw�Z.z�fBg�\^qMo�fBl|f´æOZ.z{qHêLm�z{\^g�ZRc|��o�gCh4\^lYb.fBl�ZR��m�Z�bOqMk4]^j�l�g�\^]^] k4l�ZQl�w/ZObO\yfB]uß²fH]Êk4ZOl�\yo�[�k4]`g+\Êw4]^Z³�´ß²fB]yk4Z·k/w�j�fBg�ZOl.��fRo4j
gCh4Z·o4q4onêLæOZ.z{qBêLm�z{\^g�Z0m�q4k4]`jÛo4ZOZOj�g�q$z�ZOl�g�qMz{Z0gCh4Z�ß²fB]yk4Z´sLz{qM[ gCh4Z$üÅ�?û+* ¬Rû+*ußBfB]yk4ZOlËfnz�z�f§_ïå�Z�s�qMz�Z·w/Z.z�sµqMz�[Ë\Êo4dègCh4Z
k/w/j�fHg�ZYqMw/Z.z+fBg�\^qMo�cuà�qBm�ZOßRZ.zO�ngCh4\^l�[�qMz�Z�dRZ.o4Z.z+fB]�l�\^gCk/fHg�\^qMo´m�qMk4]^jÅå�ZYZOÞMgCz�Z.[�ZO]^_·bOqRl+g�]^_Q\yo´g�Z.z�[�lxqBs¯[�Z.[�q4z{_ é \yo
qMk/zJ]yfRz{dnZOl�gYg�ZOl�gYb.fBl+ZR�rm�Z�m�q4k4]`jîz{ZOç½k4\yz{Z´fRo�fBj/j/\^g�\^qMo/fB] ó £$�0ô&� qBsÏ[�Z.[ËqMz{_/ëO�rfB]^gCh4qMk4dMh�w�Z.z�s�q4z�[QfRo4bOZQl�h4qMk4]^j
o4qRg�qngCh4Z.z{m�\^l�Z|å�Z*f§ørZObOg�ZOjrc

�"h4\`l³fRw/w/z{q4fBbFhîb.fno/o4qRgÅå�Z$dRZ.o4Z.z+fB]^\`æOZOj g�q�á�g³fRoR_îb.fBl�Zèm�h4Z.z{ZègCh4Z$ßBfB]yk4ZOl·l�g+qMz{ZOj�\yoìgCh4Z³á?o/fB]YfRz�z+f._îfRz{Z
k/w/j�fHg�ZOj�[�qMz{Z0gCh/fRoÝg©m"\`bOZRc�g�q4zYZOÞ/fR[Qw4]^ZR�ubOqMo4l�\^j/Z.z�g�h4Z·b.fBl+Z·m�h4Z.z�Z·ZOÞ/fBbOg�]^_îgCh/z{ZOZQm�z�\`g+ZOlËfnz{ZÅw�Z.z�sµqMz�[�ZOjîqMo
fRon_QZO]^Z.[�Z.ong.c tußnZ.o´gCh4qMk4dMh0m�Z�m�qMk4]^j³ZOÞ/w/ZObOg�gCh4Z"á?o/fB]rbOq4k/oRg�qBs¯o4q4onêLæOZ.z{qBêLm�z{\^g�ZOl"g�q*å�ZYZOÞ½fBbOg+]`_´g{m�\^bOZYgCh4Z"á?o/fB]
bOqMk/ong|qBsJæOZ.z{qBêLm�z{\^g�ZOl§�¶g�h4\`l�m�qMk4]^jîqMo4]^_�j/ZOg�ZObOg�bOqMos�\^bOg�lQå/ZOg{m�ZOZ.oÜfèæOZ.z{qHêLm�z{\^g�Z³fRo4jÜf�o4qMonêLæOZ.z{qBêLmJz{\^g�ZRc$�;sJg©m�q
o4qMonêLæOZ.z{qHêLm�z{\^g�ZOl�m�Z.z{Z»fHg�g�Z.[Qw4g�ZOj³fBgxgCh4Z�l�fR[�ZJg�\y[�ZR�/å/qRgCh0m�qMk4]^j³l�g�\^]^]rå/Z|fBbObOqMk/ong�ZOj0s�q4zu\yo´gCh4ZYo4qMonêLæOZ.z{qQbOqMk/ong.�
fRo4j$o4q´Z.z�z{qMzxm�qMk4]^jïå�ZYj/ZOg�ZObOg�ZOjrc

ëTì¥ícì¢ë î4ôzô/õ¥ñ,�aúGþxñ¢û���ûEü�þ! $öºý�ôTþxñ�ó&ñ ÿpþxñ,�nî4ôzô#"MûEú��& ºþuû úµû{üRý�þ ú�«L¬
ð�Z�fRz{Z*fnå4]`Z�g�q´fRw/w4]^_$gCh4Z�qMw4g�\y[�\^l�g�\^bQ[�ZOgCh4q4j$g�q�úµû{üRý/þ ú�«L¬nc	Ï�Ð Ñ \^lJgCh4Z*fRz+z�f§_·\yoèç½k4ZOl+g�\^qMo���\yo4\^g�\yfB]^]^_�æOZ.z{q´\yo
ZOßRZ.z{_³ZO]^Z.[�Z.ong.c���h4\^l|w/fRz�g�\^b.k4]Êfnz�b.fB]^b.k4]yfBg�\^qMo mÏfHl�j/ZOl�\^dMo4ZOj�l�q´gCh/fBg�o4q´ZO]^Z.[�Z.oRgJm�qMk4]^jïh/f§ßRZ�f�á?o/fB]�ß²fB]yk4Z�qBs��/�
\µceZRcy��gCh4Z0qMz{\^dR\yo/fB]uj/ZOl�\^dMo4Z.z{l�qBs gCh4Z·fnw/w4]`\^b.fBg+\`q4o�m�Z.z{ZQfRå4]^ZQg�q$f§ßRqR\^j�ZOÞ½w�Z.o4j/\yo4d v"ö9l�g+\Ê[ËZ*b.fH]`b.k4]yfBg+\Êo4d�f´ßBfB]yk4Z
qBs �/cu��h4k4l�m�Z|o4ZOßRZ.z�Z.o4bOqMk/ong�Z.z"gCh4ZYl�\^gCk/fBg�\^qMo´mJh4Z.z{Z|g{m�qQ�|ßBfB]yk4ZOl|fRz{ZJm�z{\^g�g�Z.oâg�qQf�l�\yo4dR]^Z|]^q4b.fBg�\^qMo���l�q�m�Z|fRz{Z
fRå4]^Z|g+q·k4l�ZYgCh4ZYqMz�\`dn\Êo/fH]¯[�ZOg�h4qMj³qBs h/fRo4j/]^\yo4d$��ß²fH]Êk4ZOlYå/ZO\yo4d³fBj/j/ZOj$\yoâæOZ.z{qBêLm�z{\^g�Z�b.fBl�ZOl.c

�"h4ZJá?o/fB]rl�ZOdM[ËZ.oRg�qHs¯bOq4j/ZJs�q4z�b.fB]^b.k4]yfBg�\yo4d4Ï�Ð Ñ ß²fB]yk4ZOlY\^l�fBl�sµqR]^]^qBm�l.ù
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/10(213 Ú�Û+ÜOÝ Ò�Õ1×eØ1Þwß�Ö�àOá â ä@Ô¥å Ý Øªæ+Þ Ý ×�æ�Þ%ß å Ý ×+æ+Þ Ý Øªæ+ÞxÙuè4é Ø+ê é -Ò�ÓÉÔ /10(253 Ú+Û+ÜOÝ Ò�Õç×çØçÞÂÖ�Ö âxÙ.-æ�6(7�Ö�å Ý Øªæ+Þ Ý ×�æ+Þ	ß å Ý ×+æ+Þ Ý Øªæ+ÞkèÒ�ÓÉÔ¥æ�6+7�Ö+Ö âMÙ.8+ä:9 é 6�;=< é ê é Ø�Ó?>1@ 0 ;ªæ1A é 9BA1>eØ�Ó�Ó�95;C6?>+D1D1;�E1@�æuÒF@ / ä18Ø1;1D=>eØ1G�H é 9); é ê 212 èé Ø+ê é -/10(253 Ú+Û+ÜOÝ Ò�Õç×eØ1ÞwÖ æ�6(7kèØ1;1D=>eØ1G�H é 9); é ê1ß+ßkè44é Ø+ê é -Ø1;1D�>~Ø1G�@(;�@�H é 9); é ê1ß+ßkè/10(213 Ú+Û+ÜOÝ Ò:Õª×~Ø:Þ%ß+Ö@Ô¥å Ý Øçæ+Þ Ý ×+æªÞwß å Ý ×+æ+Þ Ý Øªæ+ÞxÙuè44

p Z.w/fnz�fBg�Z³bOqMk/ong�Z.z{l0sµqMzQæOZ.z�qBêLm�z{\^g�ZOl³fRo4j o4q4onêLæOZ.z{qBêLm�z{\^g�ZOl$fnz{Zï[QfH\ÊongCfB\yo4ZOjò\yoÛZ.fBbOh2gCh/z{Z.fBjr��fno4j�gCh4Zâá?o/fB]
bOqMk/ong�l�fRz�Z|fBj/j/ZOj$g�qQf�dn]`q4å/fB]rbOqMk/ong�Z.z�fBl"Z.fBbFh´g�h/z{Z.fBj³bOqM[Qw4]^ZOg�ZOlJZOÞ4ZOb.k4g�\^qMo�c
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öufnz�fB]^]^ZO]`\^æ.fBg+\`q4o�qBs|ÿ��1��úum�fBlYl�gCz�fH\`d4hRg{sµqMz{m�fRz�jrc�Ï�Ð Ñ���gCh4ZQZO\^dRZ.onß²fB]yk4Z$fRz+z�f§_�XR��fRo4jÜfRoÝfRz�z�f§_ � ÑZYY� é g�q

l�g�q4z{Z*w/fRz�g�\yfB]^]`_ÝlCk/[Q[�ZOj&ÑZYY�³ß²fH]Êk4ZOl�ëYfRz{Z�lCh/fRz{ZOjÝj�fBgCf/cY� oMk/[�å�Z.zJqBs�gCh/z�Z.fBj/l|fRz{ZQo4ZOZOj/ZOj�g�q$w/z�qMbOZOl�lYq4k4g�Z.z
]^qMq4w´\`g+Z.z�fBg�\^qMo4l�\yo³w/fRz+fB]^]`ZO]µ��Z.fBbOh´m�z{\^g�\yo4dQg�q�qMo4]^_´qMo4Z�ZO]^Z.[�Z.ongJqBs � Ñ[YY��fRo4j$f§ßRqn\`j/\yo4d�gCh4Z|k4l�ZYqHs¶]^qMbOíRl§c t fBbOh
gCh/z{Z.fHj³l�\^dMo/fB]^l�g+Z.z�[�\yo/fBg�\^qMoâg�qQfQ[QfB\yo³g�h/z{Z.fBjr�4m�h4Z.z{Z�gCh4ZJá?o/fB]rlCk/[0[QfBg�\^qMo´\^lJbOqM[Qw/k4g�ZOjrc

�"h4Z|b.k/z�z{Z.ongY\y[Qw4]^Z.[�Z.ongCfBg�\^qMo�k4l+ZOl�qMonêLg�h4Z�ê��_ï]^q4qMí4k/wïfHl»f´[�qMz{Z�Z�ã·bO\^Z.oRg�fB]^g�Z.z�o/fBg+\`ßnZ|g�q³w/z{Z�êLl�qMz�g�\yo4d$w/z{\^qMz
g�q³ÿ��1�?úµc���h4Z.z{Z�sµqMz{ZJ\yo³gCh4Z|fnå/qBßRZYbOq4j/ZR��z{Z�sµZ.z{Z.o4bOZOl�g+q � � � � � ��fRo4j � \yo4l�\^j/Z*g�h4ZY]`q4qMw4lYfRz{ZJg�q·å�ZYbOqMo4l�\^j/Z.z{ZOj�gCh4Z
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ð�Z´g�ZOl�g�ZOjîqMk/z�fRw/w4]^\^b.fBg�\^qMoìqMoÜfno p/� �Yö�q²m�Z.z�v�h/fB]^]^Z.o4dRZ³m�\^gChîg{m�ZO]`ßnZ@£Ojèô�à�æ4hw�R�R�n�$w/z{q4bOZOl�l�qMz�l.� � � ��qBsh��JôÛ�¯fno4jÜ�/cij � ��qHsÏj/\^lCíÝlCw/fBbOZRcè��h4Z p/� �Yö�qBm�Z.z+v�h/fB]^]^Z.o4dRZ·\^lQfèlCh/fRz{ZOj4ê©[ËZ.[�qMz{_R�uå/k4l{ê©å/fBl+ZOj�fRz{bOh4\`g+ZObOgCk/z{Z
[QfBbOh4\yo4ZRcYt fBbOh$o4q4j/Z*h/fBlYf ó �%_ � j�fBgCfËb.fBbFh4ZQfRo4j�f ó �
_ �-\yo4l�g�z�k4bOg�\^qMoèb.fBbOh4ZËfHl�m�ZO]`] fHl�f�
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j�fBgCf&`B\yo4l�gCz�k4bOg�\^qMoÝb.fBbOh4ZRc³ô�Z.[�qMz{_è\^lÅ�²êLmÏf§_�\yoRg+Z.z{]^Z.f.ßnZOj�sµqMzY\y[Qw/z�q²ßnZOjÜfBbObOZOl�l�g�\y[�ZOl.cè��h4ZÉh%�R�R�R�â\`lQfa��
Bê©å4\^g
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]^\yå/z�fRz{\^ZOl.c

p q4[�ZïfBj/j/\^g�\^qMo/fH]�g�ZOl+g�\yo4dÛmÏfHl·w/Z.z�sµqMz�[ËZOj�qMo2f���
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qYk/zxg�ZOl+g�\yo4d*m�fBl�w/Z.z�sµqMz�[ËZOjÅk4l�\yo4dQßBfRz{\^qMk4l�å/fBl�\^l�l+ZOg�lusµqMzum�fBg+Z.zOcu��h4Z�m�fBg+Z.z w/z{qMå4]^Z.[�b.fRo³z�fno4dRZ�sLz{qM[ sLfB\yz{]^_
lC[QfH]`] é k/o4j/Z.zJf�j/qRæOZ.o�å/fBl�\^l"s�k/o4bOg+\`q4o4lCëJg�qQç/k4\^g�Z|]yfRz{dnZ é h4k/o4j�z{ZOj/lYqBs å/fBl�\^l"s�k/o4bOg�\^qMo4l�ëO�rfRo4j$l+qR]yk4g�\^qMo4l»fnz{Z|m�ZO]^]Ìê
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\yo��¶fRå4]^Z��/ù \yëYf�g�z{\yw4]`Z�êLæOZOg�f³w4]Êk4lYg{m�qQl�ZOg+l�qBs�w/qn]Êfnz{\^æ.fBg�\^qMoâs�k/o4bOg+\`q4o4lYqMo³fB]^]¯fHg�qM[�l.���.br�Rö(�Çà�k4æc�sj/�Gm|k/oG£ ó �{�/\^\Êë
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m�ZYb.fB]^]rbOb�ê©w¦�Y�N�Äm|k/oG�sou�{c ��h4ZOl�Z|å/fBl+\`lJl�ZOg�l"m�Z.z�ZYbFh4qRl+Z.o´l�gCz{\^bOg�]^_´sµqMzxgCh4ZO\yz�z{Z.w/z�ZOl�Z.oRg�fBg�\^ßRZYl�\^æOZOl.c

�"h4Z$[�qRl�g�l�\^dMo4\Ìá�b.fRong·[�Z.[�q4z{_Üj/Z.[0fRo4jÛb.fR[�Z´sLz{qM[ Ï�Ð Ñ���fHl*j/ZOl+b.z{\yå/ZOj-fRå/qBßRZRcî��h4Z³l�\^æOZR��\yoîg�Z.z�[�l�qBs
j/qMk/å4]^Z*w/z�ZObO\`l+\`q4o4�q4fBg�\yo4d·w/qn\ÊongYoMk/[�å/Z.z�l é ��ån_Mg+ZOlCëO�4qBsugCh4Z|fRz�z�f§_�sµqMz�Z.fHbFh³å/fBl+\`lJl�ZOg�\^l�l�h4q²mJo´\Êoè�¶fnå4]`Z��/c
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��h4Zèq²ßnZ.z�fB]^]�lCw�ZOZOj�k/w�qHs·úµû©üný/þ ú�«L¬è\`l´]^\y[�\^g�ZOj ån_ÜgCh4Zèl�ZOgCk/wìg�\y[�Zïz{ZOç/k4\yz{ZOjr��g�h4Zïo4k/[*å�Z.zQqHs|\`g+Z.z�fBg�\^qMo4l é \µceZRcy�
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qBs gCh/z�Z.fBj/l�bOqMo4l�g�fRoRg§c��Lo³g�h4Z|ß²fHl�g»[0fB÷{qMz{\^g{_·qBsub.fBl�ZOl§��qMo4]^_$f0l�\yo4dR]^Z�\`g+Z.z�fBg�\^qMoèm�fBl�z{ZOç/k4\yz{ZOjT{�\yoègCh4Z|m�qMz{l+g�b.fHl�ZR�
m�h4\^bOh$q4bOb.k/z�z{ZOjèç½k4\^g�ZQz�fnz{ZO]^_R�/sµqMk/z�\^g�Z.z�fHg�\^qMo4lYm�Z.z{Z|o4ZOZOj/ZOjrc���h4ZQf§ßRZ.z�fHdRZ»o4k/[�å/Z.z"qBs \^g�Z.z�fBg+\`q4o4l»z{ZOç/k4\yz{ZOjès�q4z�f
dR\^ßRZ.oèoMk/[�å/Z.zÏqBs w/z�qMbOZOl�l+qMz{l�fRo4j$fËdR\^ßRZ.o$å/fBl+\`l"l�ZOg�m�fBl�]^ZOl�lJgCh/fRo´qMzxZOç/k/fB]rg�q´�/c

ö�Z.z©s�qMz+[QfRo4bOZ�qBs�f³l�\yo4dR]^Z³z{Z.w/ZOg+\`g+\`q4oîmÏfHlYZOÞMgCz�Z.[�ZO]^_�dRq4qMjr��fBl|lCh4qBm�o \Êo�gu\^dMk/z{Z4j/c p w�ZOZOj�k/wîm�fBl|bO]^qRl�Z´g�q
]^\yo4Z.fRzY\yo�fB]^]ub.fBl+ZOl.c*��gY\^lYZOÞ½w�ZObOg�ZOjÜg�h/fBg�g�h4Z*]^\yo4Z.fRz{\^g{_�m�qMk4]^j�bOqMong�\yoMk4Z·k/ong�\^]ugCh4ZQo4k/[*å�Z.zJqBsÏk4l+Z�s�k4] w/z{q4bOZOl�l�q4z{lé ZOç/k/fB]�g+qYgCh4Z�[QfBÞ4\y[�k/[ o4k/[*å�Z.zxqBs?gCh/z�Z.fBj/l�fBl�fB]^]^q²m�ZOj³åR_�gCh4ZJfB]^dRqMz{\^gCh/[Qëxh/fBj·å�ZOZ.oQZOÞ4bOZOZOj/ZOjr��fBgum�h4\^bOh·w�qR\yoRg
m�ZYm�qMk4]^j³l�ZOZ*fQo/fHgCk/z�fB]�j/ZObO]^\yo4ZQ\yo$w/Z.z©s�qMz+[QfRo4bOZRc

gL.�- BLDG\$S1\c[98:S18�Yu^�F7d±2 ¨�YO8:��81XxYO81DN_ji95EDGZ�Ya81FTH
ö�Z.z©s�qMz+[QfRo4bOZYqBs gCh4Z�m�qMz�í´w/qMz{g+\`q4o$qHsÏúµû{üRý�þ ú�«L¬Qz{Z.[QfB\yo4ZOj�ç½k4\^g�Z�dRq4q4j³sµqMz�l�[QfB]^]^Z.z�o4k/[�å/Z.z{lYqBs�w/z�qMbOZOl�l+qMz{l.�

fRo4j$fRo0ZOÞ4bOZO]`]^Z.ong�l�w/ZOZOj�k/w³m�fBl�w/qRl+l�\yå4]`Z�m�\^gCh0ZOßRZ.z{_³å/fBl�\^l�l�ZOg.cxà�qBm�ZOßRZ.zO�ngCh4Z�\yo4b.z{Z.fHl�\yo4dÅo4k/[�å/Z.z�qBsuz{Z.w/ZOg�\^g�\^qMo4l
z{ZOç/k4\yz{ZOj´s�q4z g�h4Z�]yfRz{dnZ.z�w/z�qMbOZOl�l+qMzxl�ZOg�l.�/fBl�lCh4qBm�o0\yo³�¶fRå4]^Z 
��4j/ZOdMz+fBj/ZOj³gCh4ZJlCw/ZOZOj�k/w é l�ZOZ�gu\`d4k/z{Z?�nëOcuà�qBm�ZOßRZ.zO�
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rJk/[�å/Z.z�qHs �Jß4d�cuw/fBl�l�ZOl ö z�qMå/fRå4\^]^\`g{_ ô�fBÞ?cuw/fBl+l�ZOl
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g�qRg�fB]¶z�k/o�g+\Ê[ËZ*bOq4oRg�\yo4k4ZOj�g�q´j/ZOb.z{Z.fBl�Z´fBl�g�h4ZËo4k/[�å/Z.zÆqBs�w/z{q4bOZOl�l�qMz{lY\yo4b.z{Z.fHl�ZOjr�rm�\^gChÝf�sµZOm�ZOÞMbOZ.w4g+\`q4o4l.c*�"h4\`l
lCh4qBm�l�gCh/fBgxm�Z»fRz�Z»fRå4]^ZYg�q�k4l�Z|fY]yfRz�dRZ|oMk/[�å�Z.z qHs¯w/z{q4bOZOl�l�qMz{l�Z�ørZObOg�\^ßRZO]^_R��fB]^gCh4q4k4dMh·w�Z.fRí´k4g�\^]`\^æ.fBg+\`q4o³\^l�z{Z.fBbOh4ZOj
qMo�l�[QfB]^]^Z.z*w/z�qMbOZOl�l+qMzYl�ZOg+l.c³à�qBm�ZOßRZ.zO�Á\ÇsJgCh4Z·o4k/[*å�Z.z�qBs�w/z{qMbOZOl+l�qMz{l�m�Z.z�ZQ\yo4b.z{Z.fBl�ZOjÛå/ZO_Rq4o4jÜgCh4Z ó �³f§ß²fH\`]yfRå4]^Z
g�q�k4l*q4o�gCh4Z p/� �Jm�ZQm�qMk4]^jÜZOÞ/w/ZObOg�g�qèl�ZOZ³[�qMz{Z·z�Z.w/ZOg�\^g�\^qMo4l·o4ZObOZOl+lCfRz{_�q4o�f§ßRZ.z�fBdRZQfRo4jÛw/Z.z©s�qMz+[QfRo4bOZ´bOqMk4]^j
å/ZObOq4[�Z|ç/k4\^g�Z*w�qMqMzXc

qYk/zÏg�ZOl�g�l�qMo´gCh4Z�_ p h�ê©�QbOqMoná?z+[ gCh4\^lx{�fBl�gCh4Z|oMk/[�å�Z.z�qBsuw/z{qMbOZOl+l�qMz{l�\yo4b.z{Z.fHl�ZOjr��m�ZYlCf§mògCh/fBg�bOqMo4l+\`j/Z.z+fRå4]^_
[�qMz�Z|z{Z.w/ZOg�\^g�\^qMo4lJqBs�úµû{üRý�þ ú�«L¬|m�Z.z{Z|o4ZObOZOl+lCfRz{_Rc �"h4ZYlCw/ZOZOj�k/w4l|z{Z.[0fB\yo4ZOj³dRqMq4j´sµqMz�]yfRz{dRZ.z"w/z{qMbOZOl+l�qMzxl�ZOg�l.��l�\yo4bOZ
qMk/z�lCw�ZOZOj�k/w4l�m�Z.z�Z�l�k/w/Z.z{]^\yo4Z.fRzxg�q|å/ZOdn\Êo0m�\^gCh��4å/k4g w/Z.fRí�lCw�ZOZOj�k/wQm�fBlul�ZOZ.o0fBg ó �JqMz ó jYw/z{q4bOZOl�l�qMz�l.cu��h4\^l lCh4qBm�l
gCh/fBgJm�ZQfRz{Z�\yo4b.fRw/fRå4]^Z·qHs�k4g�\^]`\^æO\yo4dÜf0]yfRz{dRZ.zYo4k/[�å/Z.zYqHs�w/z{qMbOZOl+l�qMz{lYZOßRZ.oègCh4q4k4dMhèm�ZQfRz�ZËfnå4]`Z�g�q³b.z�Z.fBg�Z*[0fRoR_
gCh/z{Z.fHj/l.�RZ.fBbOh0j/qR\yo4d*f|z�ZO]ÊfHg�\^ßRZO]^_·lC[0fB]^]?fR[�q4k/oRguqBsrm�qMz�í�cu�;srm�Z�h/f§ßRZ�sµZOm�Z.zugCh/z{Z.fHj/l.�RZ.fBbOh0j/qR\yo4dË[ËqMz{Z�m�qMz�í�å/k4g
m�\^gChè]^ZOl�lY]^\yíBZO]^\Êh4q4q4jÜqBs�f³[ËZ.[�qMz{_$h/fBæ.fnz{jr��m�Z�mÏfHl�g�Z|]^ZOl�l|w/z�qMbOZOl�l+\Êo4d³g+\Ê[ËZ*qBßRZ.z+fB]^]�c qYk/zYz{ZOl�k4]`g+lY\Êo4j/\^b.fBg+ZQgCh/fBg
gCh4Z�qMw4g�\y[�\^l�g�\^bQfRw/w/z{qMfHbFh´\^lYßRZ.z{_³k4l�Z�sLk4]µ�rå/k4g»fQ[ËqMz{ZYbOqMfRz�l�Z�êLdMz�fB\yo4ZOj�fRw/w/z{q4fBbFh´g+q·f·w/z�qMå4]^Z.[ m�\^]^]�_M\^ZO]^jÜå/ZOg+g�Z.z
z{ZOlCk4]^g�l§cu�-á?o4Z�êLd4z�fB\yo4ZOj�fRw/w/z{qMfBbOh³z{ZOlCk4]^g�l"\Êo�[�q4z{Z�sLfB\^]yk/z{ZOlYfRo4j$j/\y[�\yo4\^lCh4\yo4dïz{ZOg�k/z�o4l.c

��g�\`l´k4l�Z�s�k4]"g�q�o4qRg�Z´gCh/fBgQw/Z.fRíîw/Z.z©s�qMz+[QfRo4bOZ³qMoÛfèlC[QfH]`]�w/z{q4bOZOl�l�q4z�l�ZOg�j/qMZOl´o4qRg�]`\y[�\^g´gCh4Z$fRw/w4]^\^b.fRå4\^]^\yg{_
qBs�g�h4\`l´fRw/w/z{qMfBbOh�cÛ�µg�\^lÅfnoRg�\^bO\yw/fBg�ZOjÛg�h/fBg�g©_/w4\^b.fB]�m�qMz�ínl�gCfHg�\^qMo4l|m�\^gCh4\yoìgCh4Z$o4ZOÞMg0j/ZOb.fBj/Z³m�\^]^]»h/f§ßRZ³[�k4]`g+\Êw4]^Z
w/z{q4bOZOl�l�qMz�l*f§ß²fB\^]yfRå4]^Z³sµqMz�k4l�ZÅån_Üfâl�\yo4dR]^Z$w/z{qRdMz�fn[Q[�Z.zOc$��g|\^lQßRZ.z�_ï]^\yíBZO]^_ÛgCh/fBg�gCh4qRl�Z0m�h4q�w/z{qRdMz�fn[ l�bO\^Z.oRg�\Ìá�b
fRw/w4]^\^b.fBg�\^qMo4lYm�\^]^] å/Z�k4l�\yo4d·g�h4\`lYg{_/w/ZYqBs�[0fBbFh4\yo4Z�fRo4jïo4qRgJf·[QfHl�l�\^ßRZO]^_$w/fRz�fB]^]^ZO]�l�_Ml+g�Z.[�sµqMz�g�h4ZO\ÊzJfRw/w4]^\^b.fBg�\^qMo4l.�
l�q³g�q´l�ZOZ�ZOÞ4bOZO]`]^Z.ongQw/Z.z�sµqMz�[Qfno4bOZ*q4o4]`_�k/wèg�q³l�\^Þ$qMzYo4\yo4Z·w/z�qMbOZOl�l+qMz{lJm�q4k4]`jÝl�g�\^]^] å/ZQqBs�k4l+Z|sµqMzYfRw/w4]^\^b.fBg�\^qMo4l�\yo
gCh4ZYdRZ.o/z�Z|m�Z|fRz{ZYz{ZObOqM[Q[ËZ.o4j/\Êo4d�c

gL.¥¤ UÆ5E6MdeFT6O�(\$HADG5&F7dNÊ(k¦È�lnm
��\y[�\yo4d$z{ZOlCk4]^g�lJsµqMzYûª©Rú�«L¬Qfno4jïl�w/ZOZOj�k/w4lJsµqMz�g�h4Z|lCfR[ËZ*fRz{Z�w4]^qRg�g�ZOj�\yo�gu\`d4k/z{Z�£´fRo4jngu\^dMk/z{Z���c�ð�Z�bFh4qRl+Z|qMo4]^_
g�qQz�k/o´gCh4\^l�w�qMz{g�\^qMo´qHs¶gCh4ZYbOq4j/ZJs�qMzxgCh4ZJsµqMk/zxlC[QfH]`]^ZOl�gJå/fBl�\^l�l�ZOg�lM{M\yoâ]Êfnz{dRZ.zxb.fBl�ZOl�g�h4Z»[�Z.[ËqMz{_·z{ZOç/k4\yz{Z.[�Z.ong�l�qBs
gCh4Z�\Êo/w/k4gÆá�]^ZËå�ZOb.fR[�ZQw/z{qMh4\yå4\^g�\^ßRZRc�öufRz�fB]^]^ZO]^\^æ.fBg�\^qMo�qBs g�h4Z*�F`sq l+ZOdM[�Z.ong�qBs�ûª©Rú�«L¬Qfno4jï\yong�ZOdMz�fHg�\^qMo³qBs g�h4ZË�C`Oq
l�ZOdM[ËZ.oRg�m�\^gCh0gCh4ZJm�q4z�í�l�ZOdM[�Z.ong é fBl \yo´gCh4ZYl+ZOç½k4Z.ong�\yfB]�ßRZ.z{l�\^qMo/ëxm�qMk4]^j´q²ßnZ.z{bOqM[�ZJgCh4\^l�j/\Çã´b.k4]`g{_c{�h4qBm�ZOßRZ.zO�4gCh4\^l
m�fBl�å/ZO_Rq4o4j$gCh4ZYl�bOq4w/Z|qHs¯qMk/zÏb.k/z�z{Z.ong�m�qMz�í�c

�Jl�\^l�fRw/w/fRz{Z.ongxs�z�qM[�gCh4ZYd4z�fRw/h4l.�4qMk/z�fB]^dRqMz�\`g�h/[ m�fBl�ßRZ.z�_QlCk4bObOZOl�l{sLk4]�sµqMz w/fnz�fB]^]^ZO]`\^æO\yo/d³g�h4Z�m�qMz�í0w/qMz{g+\`q4oQqBs
ûª©Rú�«L¬Rc"ð�Z|qMå4l+Z.z{ßRZOj$l+]`\^dMhng�]^_$l�k/ånêL]`\yo4Z.fRzÆlCw/ZOZOj�k/w4lJsµqMzJfB]^]¯w/z�qMbOZOl�l+qMz�l�ZOgJl�\^æOZOl|fRo4jïå/fHl�\^lYl�ZOg�l.c���g»fRw/w�Z.fRz{lJgCh/fBg
\Ìs¯g�h4Z»o4k/[�å/Z.zxqBs¯w/z{q4bOZOl�l�q4z{l�m�Z.z�Z�\yo4b.z{Z.fBl+ZOjr�/gCh4ZY]yfRz{dRZ.zxb.fBl+ZOl�m�qMk4]^j´bOqMong�\yoMk4ZYg�q�lCh4qBmòf|l�k/å4l�gCfRong�\yfB]�lCw/ZOZOj�k/w�c

gL.�g _jo�57D¦YaX±F7d�Ya?A5 P 5E��FT6a^ P FLJ95ES%FTHpI�K5LTÈwU�5E6 d�FI6O��\cH9DG5
�Jl»ÿ����?ú�bOqMo4l�\^l�g�lJfB]y[�qRl�g�Z.ong�\yz{ZO]^_³qBs¯[�Z.[�q4z{_·fBbObOZOl�l+ZOl�fRo4j³z{ZOç½k4\yz{ZOlJqMo4]^_³[�\yo4\Ê[0fB]rbOqM[Qw/k4g�fBg�\^qMo��4gCh4Z|[�Z.[�q4z{_
[�q4j/ZO]�qBs�g�h4Zïk/o4j/Z.z{]^_4\Êo4d�fnz{bFh4\^g�ZObOg�k/z{Z³lCk/å4l�gCfnoRg�\yfB]^]^_�f§ørZObOg�lQw/Z.z©s�qMz+[QfRo4bOZ³qBsYgCh4\^lQl�ZOdM[ËZ.oRgQqHs�gCh4Z$w/z{qRd4z�fR[³c
��h4Z p/� �Y\^l³f�k/o4\Ìs�q4z�[ [ËZ.[�qMz{_ÛfBbObOZOl�l é l�ô��Yë�lCh/fRz{ZOj�[ËZ.[�qMz{_Û[QfBbOh4\yo4ZRct�xZOb.fRk4l�ZèqBsYgCh4\^l.��j�fBgCf�z�Z.[QfB\yo4l
ZOç/k4\`j/\^l�g�fRoRg0g�q�fB]^]Ïo4q4j/ZOl.�xl�q�gCh4Z$fBbObOZOl�l�g�\y[�ZOlËs�qMz�ZO]^Z.[�Z.ong�lQqBs�Ï�Ð Ñ fRz{Z³bOq4o4l�\^l�g�Z.ongËz�ZOdMfRz{j/]^ZOl�lQqHs�m�h4Z.z{Z³f
dR\^ßRZ.oèZO]^Z.[�Z.ong�m�fBlJb.fB]^b.k4]yfBg�ZOj�\yo4\`g+\ÊfH]`]^_RcYô�Z.[�q4z{_$fBbObOZOl�lJ\^lYZOÞMgCz�Z.[�ZO]^_³Z�ã·bO\^Z.oRgYqMoâgCh4Z p/� ����l�q´gCh4Z|l�ZOç/k4Z.ong�\yfB]
ßRZ.z{l+\`q4o�qBs»ÿ����?ú�mÏfHl|o4qRgYßRZ.z{_èg�\y[�Z�êLbOqMo4lCk/[�\yo4d é ]^ZOl�l�gCh/fRo ó lCëJ\yo�fRon_�qBs�qMk/zJg+ZOl�gYb.fBl�ZOl.c���h4Z.z{Z�sµqMz{ZQw/fRz+fB]^]`ZO]
z{ZOlCk4]^g�l�qBsrgCh4\^l�l�ZOdM[ËZ.oRg�qBsrbOq4j/Z�m�Z.z{ZYo4qRg�w/fnz{g�\^b.k4]yfRz{]^_·\yong�Z.z{ZOl�g+\Êo4d�c à�qBm�ZOßRZ.zO�n\yo·fB]^]rå/k4g�gCh4Z�g{m�q|lC[0fB]^]`ZOl+g�b.fHl�ZOl
m�Z�l�ZOZQf´j/ZObO]`\yo4Z´\yo�g�qRgCfH]¶z�k/o�g�\y[�Z�sµqMz�ÿÅ���?ú fBlJgCh4ZQo4k/[*å�Z.zYqBs�w/z�qMbOZOl�l+qMz{lY\yo4b.z{Z.fBl�ZOjr��fBlYlCh4qBm�oè\yo�gu\`d4k/z{Z@o/�
fRo4j³gCh4Z�lCw/ZOZOj�k/wâqBßRZ.z�gCh4ZYl�ZOç/k4Z.ong�\yfB]rb.fBl�Z�m�fBl�l�]^\`d4hRg�]^_³dMz�Z.fBg�Z.z�gCh/fno ó \yo$[�qRl+g�b.fHl�ZOl.c

�"h4Zq_ p h�ê©�/�uh4q²m�ZOßRZ.zX��\`l�f4r�l"ô�� [QfBbOh4\Êo4ZR��fRo4j�m�h4ZOg�h4Z.z|f³[�Z.[�q4z{_$ZO]^Z.[�Z.ong|\^l|]^q4b.fB] q4zYo4qMonêL]^qMb.fB]xb.fRo
l�\^dMo4\Ìá�b.fRong�]^_ïf§ørZObOg�fBbObOZOl�lJg�\y[�ZOl�qHs¯j�fBg�f/c�ð h4Z.o´g�h4Z|g�ZOl�g�b.fBl+ZOl�å/ZOb.fR[ËZ|]yfRz{dRZYZ.o4q4k4dMh³gCh/fHgÏfH]`]�qBs/Ï�Ð Ñ bOqMk4]^j
o4qRgYå/Z�l�g�qMz{ZOjèqMo³f0l�\yo4dR]^ZËo4q4j/ZR��gCh4Z.oâgCh4Z|l�ZOç/k4Z.ong�\yfB]¶b.fHl�Z*å�ZOb.fR[�Z|ßnZ.z{_³l�]^qBm å�ZOb.fRk4l�Z|qHs gCh4Z*o4k/[�å/Z.z"qBs�o4qMonê
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gu\`d4k/z{Z��/ù p w�ZOZOj�k/w$ß4l.c o4k/[�å/Z.z�qHs w/z{q4bOZOl�l�q4z{l�sµqMzYûª©Rú�«L¬Rc

ó �
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gu\^dMk/z{Z�o/ùLh�k/o³g�\y[�Z é l�ZObOqMo4j/l�ë�ßMl§c oMk/[�å�Z.z�qBs w/z{qMbOZOl+l�qMz{l�sµqMzYÿ����?úµc
]^qMb.fH]?[�Z.[�q4z{_QfBbObOZOl�l�ZOl.cuöufRz+fB]^]`ZO]^\^æ.fBg�\^qMo´\yo0gCh4\^l b.fBl+Z�m�fBl ßRZ.z�_*k4l�Z�sLk4]µ��fBlugCh4\^l�fB]^]^q²m�ZOj·[ËqMz{Z�[�Z.[ËqMz{_*z�Z�s�Z.z{Z.o4bOZOl
g�q�å/ZObOqM[�Z´]^qMb.fH]�c p k/w�Z.z{]^\yo4Z.fRzQl�w/ZOZOj�k/w4l é sµqMzJZOÞ/fR[Qw4]^ZR� fèlCw�ZOZOj�k/wîqBs��R�R�³q4o��R�$w/z�qMbOZOl�l+qMz{lCë�m�Z.z{ZQqMå4l+Z.z{ßRZOj
\yoÛl�q4[�Z·qHs�gCh4Z³]yfRz{dRZ.zËg�ZOl�g�b.fBl�ZOl é \ÊoÛw/fnz{g�\^b.k4]yfRzO�xbOb�ê©w¦�»�îfRo4jÛbOb�ê©w¦�Y�RëO� fRo4j�z+k/oîg�\y[�ZOlQ\yoÛgCh4qnl�Z³b.fBl�ZOl�m�Z.z{Z
l�\^dMo4\Ìá�b.fRong�]^_�z{ZOj�k4bOZOj�\yo�fB]^] w/z{qMbOZOl+l�qMz"l�ZOgYl�\^æOZOl.c|��g�b.fRo�å�ZQbOqMo4bO]yk4j/ZOjr�rgCh4Z.o���g�h/fBg»[ËZ.[�qMz{_³l�g�z�k4bOgCk/z{Z�w4]Êf§_4l|f
l�\^dMo4\Ìá�b.fRong»z�qR]^Z|\yo³gCh4Z|fnw/w4]`\^b.fRå4\^]^\yg{_$qHs w/fRz+fB]^]`ZO]^\^æ.fBg�\^qMoèg�q´f�dR\^ßRZ.o$fH]`dnqMz{\^gCh/[³c

gL.sr 243/576O\cS:SwUÆ5E6MdeFT6O�(\$HADG5
ðÝZ|lCk/[Q[0fRz{\^æOZ�qMk/z�z�ZOlCk4]^g�l�m"\`g�h$g�h4Z|g�qRg�fB]¶z�k/oâg�\y[�ZOl|fRo4j$l�w/ZOZOj�k/w4l|l�h4q²mJo³\yo�gu\`d4k/z{ZOl ó �QfRo4j óRó c�öufRz�fB]Ìê

]^ZO]^\`æ.fHg�\^qMo·fnw/w/Z.fRz{lug+q»å�Z�ßnZ.z{_|lCk4bObOZOl+l{s�k4]/\yoQ[ËqRl�grb.fBl+ZOl.�RfB]^gCh4qMk4dMh�qMo�gCh4Z�]yfRz{dnZ.zuw/z{qMbOZOl+l�qMzÁl�ZOg�lulCw�ZOZOj�k/wQfRw/w/Z.fnz{l
g�q´]^ZOßRZO]¶qHø c��JlY[�Z.oRg+\`q4o4ZOj fnå/qBßRZR��bOb�ê©w¦�»�´j/q4ZOl»o4qng�ZOßRZ.oè\yo4bO]yk4j/ZQgCh4Z�w/fRz�fB]^]^ZO]^\`æOZOjî\y[Qw4]^Z.[�Z.ongCfBg�\^qMo�qHs�û�©nú�«L¬Rc
àJfBj³m�Z|w/fRz�fB]^]^ZO]^\`æOZOjÝgCh4Z|�F`Oq qMw/Z.z+fBg�\^qMo³\yoÝû�©nú�«L¬R�/gCh4\^lJm�q4k4]`j$o4q0j/qMk/å4g»å�ZY\y[Qw/z{qBßRZOj³sLk/z{gCh4Z.zXc

g�qMz�bOqM[Qw/fnz{\^l�qMo´w/k/z�w/qRl+ZOl.�4m�ZJfBg�g�Z.[Qw4g+ZOjQg�q*z+k/o·fÆßRZ.z{l�\^qMo0gCh/fBgu\yo4bO]yk4j/ZOj�]`q4bOíRl�fRz{qMk/o4j´gCh4Z�b.z{\^g�\^b.fB]�l�ZObOg+\`q4o
qBsuúµû©üný/þ ú�«L¬R�4k4l�\yo4d*fJj/\ÌørZ.z{Z.oRgx]^qMbOíJsµqMz�Z.fBbOh�ZO]`Z.[ËZ.oRgxqBs?gCh4ZJ[QfBgCz{\^Þ�c¶��h4\^l�[QfBbOh4\Êo4Z"mÏfHlu\Êo4b.fnw/fRå4]^Z�qBsrfB]^]^qMb.fBg+\Êo4d
Z.o4qMk4dMh´]^q4bFínl�sµqMzxZOßRZ.o´gCh4ZYlC[0fB]^]`ZOl+g�g�ZOl�g�b.fBl�ZR�4gCh4k4l�j/Z.[�qMo4l�g�z�fBg�\yo4dQgCh4ZJl�ZOßRZ.z�ZYj/\Çã´b.k4]`g+\`ZOlYm"\`g�h´gCh4\^l�fRw/w/z{qMfHbFh�cqYo0gCh4Z?_ p h�ê©� é m�h4\^bOh³k4l�ZOl�fYl�]^\^dMhng�]^_·j/\ÌørZ.z{Z.ong�\y[Qw4]^Z.[�Z.ongCfBg+\`q4o³qBs¶v�gCh/z�Z.fBj/lCëug�h4Z�]^q4bFín\yo4d·fB]^dRqMz{\^gCh/[�m�fBl�fRå4]^Z
g�qYZOÞ4ZOb.k4g�Z�å�ZOb.fRk4l�Z�[QfnoR_�[�qMz{Z�]^qMbOínl�fRz{Z�w�qRl�l�\yå4]^Z�q4o|g�h4\`lxl�_4l�g�Z.[4{4h4q²m�ZOßRZ.zX�.gCh4Z"g�qRgCfB]4w/z{qRdMz�fn[�z�fRo�fRo�f§ßRZ.z�fBdRZ
qBs��Oo�
 ó c�£ ó l+ZObOqMo4j/lYsµqMzJgCh4Z·�Bbr�Rö � s�b.fBl�ZRcQ��h4\^l�mÏfHl|o4\Êo4Z´g�\y[�ZOl�l�]^q²m�Z.zJgCh/fno$g�h4ZQl�ZOç/k4Z.oRg�\yfB]xßRZ.z{l�\^qMoÝfRo4j ó o
g�\y[�ZOl�l+]`qBm�Z.z�gCh/fno´gCh4Z*w/fRz+fB]^]`ZO]ÁßRZ.z{l�\^qMo��/mJh4\`bOh³\^lJbO]^Z.fRz{]^_$k/o/fBbObOZ.w4gCfRå4]^ZRc

ðÝZÏfH]`l+qYg�\y[�ZOjQgCh4Z�l�ZOç/k4Z.oRg+\ÊfH]/ßRZ.z{l�\^qMo�qHs�gCh4Z�bOq4j/Z�m"\`g�h�gCh4Z�l�qMz{g+\Êo4dYqHs$Ï�Ð Ñ å/ZOg{m�ZOZ.o³úµû{üRý/þ¶fRo4j³ÿ��1��úµc ��h4Z
qMz{\^dR\yo/fB]�fRk4gCh4qMz�lYqBs�gCh4Z�bOq4j/ZQbO]yfB\y[�ZOjîgCh/fBgYgCh4\^l*z�ZOj�k4bOZOjÜbOqM[0w4]`ZOÞ4\^g{_ fno4jr�¶ån_ f§ßRqn\`j/\yo4dègCh4ZQ[QfRon_ fHj/j/\`g+\`q4o/fB]
[�Z.[�q4z{_ z�Z�s�Z.z{Z.o4bOZOl§� lCf§ßRZOjÛg+\Ê[ËZRc ��h4\^lQm�fBl´o4qRgQm�h/fBg�m�Z³qMå4l�Z.z�ßRZOjT{��.bÁ�Rö�z�fRoÝsµqMzQfRoÛf§ßRZ.z+fBdRZ´qBs ónó c ó �âlx{
�.br�nö

�
sËz+fRot�$�/cioOjîl³q4o-f§ßRZ.z�fBdRZR�JfRo4jòbOb�ê©w¦� ó z�fnoÛsµqMz ó os�/ci£Ýl.�Jl�\^dMo4\Ìá�b.fRoRg+]`_ l�]^q²m�Z.zâgCh/fRo2gCh4Z�l�ZOç/k4Z.ong�\yfB]

w/z{qRd4z�fR[�ZOÞMbO]yk4j/\yo4d³gCh4Z�l�qMz{g�\yo4dQq4w/Z.z�fBg+\`q4o�c

ó 
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gu\^dMk/z{Z óRó ù p w/ZOZOj�k/wèß4l.cuoMk/[�å/Z.z"qBs w/z{q4bOZOl�l�qMz{lÏs�qMzxgCh4Z�m�h4qR]^Z|w/z{qRd4z�fR[³c

ó j



u vËØYÔrØYÕT�xw Ú�Õò�xÙ�Ô?Ú�ÖÆÓ�*
p q�s�fnz q4k/z�Z�ørqMz{g�l�h/f.ßnZ»å�ZOZ.o´sµqMb.k4l�ZOj³q4o·fRw/w4]^_4\yo4d·gCh4ZYq4w4g�\y[�\^l�g�\^bYbOqM[Qw/k4gCfHg�\^qMo´g�ZObOh/o4\`ç/k4Z|g+q*f�l�\yo4dR]^Z|fRw/w4]^\^b.f§ê
g�\^qMo�cxð�Z*å�ZO]^\`ZOßnZ*g�h/fBg�gCh4\^lYfB]^dRqMz{\^gCh/[ z�Z.w/z{ZOl�Z.ong�l»f0k/o4\`ç/k4ZQfRw/w/z{qMfHbFh´g�q´fBj/j�z{ZOl�l�\yo4d´gCh4Z|]^\y[�\^gCfBg+\`q4o4lYqBs¯l�h/fRz{ZOj
[�Z.[�q4z{_³bOqMong�Z.oRg+\`q4o³\yo�lCw�ZObO\Çá�b0\Êo4l+gCfRo4bOZOl.cY��h4\^l|w/fRz{g+\`b.k4]yfRzYfnw/w4]`\^b.fBg+\`q4o�\^lYbOqM[Qw/z{\^l�ZOj�qBs�[QfnoR_³j/\ÌørZ.z{Z.ongYbOqM[�ê
w/q4o4Z.oRg�l§�MZ.fHbFh0m�\^gCh0\`g+l�qBm�oË]`\y[�\^gCfHg�\^qMo4l.��fRo4j´qMk/zxfRw/w/z{qMfBbOh0mÏfHl qMo4]^_·fRw/w4]^\^ZOj$g+q*fYl+\Êo4dn]`ZYl+ZOdM[�Z.ong�qHsñg�h4Z�bOq4j/ZRc
ð�ZJm�qMk4]^j³]`\yíBZYg+q*å/ZOdn\Êoâm�qMz�í�qMo´f|o4ZOm fRw/w4]^\^b.fBg�\^qMo´mJh4qRl�ZYå/Z.h/f§ßM\^qMzÏm�q4k4]`j³å/ZOg+g�Z.z�\^]^]Êk4l+gCz�fBg�ZYg�h4Z»k4l�Z�sLk4]yo4ZOl�l�qBs
qMk/z�fH]`dnqMz{\^gCh/[³c

��g¶m�qMk4]^j�fB]^l�q»å�Z qBs�d4z{Z.fBgr\yong�Z.z{ZOl�g�g�q�l�g�k4j/_YgCh4Z ZOÞ4g�Z.o4l�\^qMo�qBs/gCh4\^lug�ZObOh/o4\`ç/k4ZRc v�k/z+z{Z.oRg+]`_Yq4k/zrfRw/w/z{qMfHbFhÆ\`l�qMo4]^_
k4l�Z�sLk4]�m�h4Z.oQg�h4Z.z{Z»fnz{Z�ZOÞ/fBbOg�]^_Qg{m�q*k/w/j�fHg�ZOl�g�q*fRon_·w/fRz�g�\^b.k4]Êfnz�[ËZ.[�qMz{_�]^qMb.fHg�\^qMo�c p gCz�fH\`d4hRg{sµqMz{m�fRz�jËfnw/w/z{qMfBbOh4ZOl
g�qÜfH]`]^qBm gCh/z{ZOZ³qMzQ[ËqMz{Z³m�z{\^g�ZOl´m�\^gCh4qMk4g´f�]^q4bFíîm�qMk4]^jÛ\yoRßnqR]^ßRZ�l�\^dMo4\Ìá�b.fRoRg³[�Z.[�q4z{_Üj/Z.[0fRo4j/l.��k/o4j/Z.z�[�\yo4\yo4d
gCh4Z�w/qRg�Z.ong�\yfB]¶å�Z.o4Z�á�g�lYqBsugCh4Z*fH]`dnqMz{\^gCh/[³cxô�qMz{ZYb.z{Z.fBg+\`ßnZ*fRw/w/z{q4fBbFh4ZOlJfRz{Z*o4ZObOZOl+lCfRz{_³g�q´fRw/w4]^_³gCh4Z*w/z{\yo4bO\yw4]^ZOl|qBs
qMw4g�\y[�\^l�g+\`b�bOqM[Qw/k4gCfHg�\^qMo³g�q�l�\y[�\^]yfRzJfRw/w4]^\^b.fBg�\^qMo4lYZ.[Qw4]^qB_M\yo4d´]yfRz{dRZ�j�fBgCf�l�ZOg�l.c

y !òÖÆÓÆÙL�FØ"*�Ú�ÖÆÓ�*
��h4\^l�w/fRw�Z.z�w/z{ZOl�Z.ong�l�fnoQqMw4g+\Ê[Ë\`l+g�\^b|g�ZObOh/o4\^ç½k4ZÆs�qMzxf§ßRqR\^j/\yo4dQl�_/o4bFh/z{q4o4\`æ.fHg�\^qMo³qMo0lCh/fRz�ZOj³j�fBgCf�\yo³w/fRz�fB]^]^ZO]¶[�k4]^g�\Ìê
w/z{q4bOZOl�l�qMz�fRw/w4]^\^b.fBg�\^qMo4l§c���h4\^l�g+ZObFh/o4\^ç/k4Z*w/Z.z+[�\^g�l�bOqM[Qw/k4g�fBg�\^qMo4l�g�q*å�ZYZOÞMZOb.k4g+ZOj³m�\^gCh4qMk4g�ZOÞ/w4]^\`bO\^gJl�_/o4bFh/z{q4o4\`æ.f²ê
g�\^qMo��4å/k4g gCh4Z.o�j/ZOg+ZObOg�l�fRo4j0bOqMz�z{ZObOg�l�sµqMz�lCh/fnz{ZOj·[�Z.[�q4z{_*fBbObOZOl+l Z.z�z{q4z{lum�h4Z.o�gCh4ZO_�q4bOb.k/zOcu�-[�qMz�Z�bOq4o4l�Z.z{ß²fHg�\^ßRZR�
]^qMbOín\Êo4d³fRw/w/z{q4fBbFh´\y[Qw4]^Z.[�Z.ong�ZOjèsµqMz�bOqM[Qw/fnz{\^l�qMo$w/k/z+w/qRl�ZOl"ZO\`g�h4Z.z�sLfB\^]^l�g�q´z�k/o³qMzÏZOÞ½h4\yå4\^g�lJ]`qBm�w/Z.z�sµqMz�[0fRo4bOZYqMo
[�q4j/Z.z�o�lCh/fnz{ZOjÜ[�Z.[�q4z{_ïw4]yfBg{sµqMz�[Ël.��j�k4ZQg�q³\^g�l�ZOÞMbOZOl�l+\`ßnZ·k4l�ZQqBs�qMw/Z.z+fBg�\yo4d$l�_4l�g�Z.[ z�ZOl�qMk/z{bOZOl.cQ�"h4\`l�lCk4dndRZOl�g�l
gCh/fBgJqMw4g�\y[�\^l�g+\`b´fRw/w/z{qMfBbOh4ZOlY]^\yíBZQgCh4Z�qMo4ZQw/z{ZOl�Z.ong�ZOj�\yo�gCh4\^l|w/fRw�Z.z|[Qf§_$å/Z0qBs \y[Qw/qMz�gCfRo4bOZ�sµqMz"qRgCh4Z.z"l�bO\^Z.oRg�\Ìá�b
fRw/w4]^\^b.fBg�\^qMo4l.��fBl�m�ZO]^]µc

�"h4Z|o4q²ßnZO]?q4w4g�\y[�\^l�g�\^b|ZOÞ4ZOb.k4g�\^qMo³g+ZObFh/o4\^ç/k4Z*\^l�k4l+ZOj$\yo$f�w/fRz�fH]`]^ZO]�\y[Qw4]^Z.[�Z.oRg�fBg�\^qMo³qHs¯gCh4ZYb.fH]`b.k4]yfBg+\`q4o³qBsugCh4Z
l�ZObOqMo4j4êLq4z{j/Z.zxô õH]`]^Z.z�ê©ö ]^ZOl�l�ZOg�w�Z.z{gCk/z�å/fBg+\`q4o´gCh4ZOqMz{_�Z.o4Z.z{dR_Ës�qMz bO]^qRl�ZOj4êLlCh4ZO]^]u[�qR]^ZOb.k4]^ZOl.c ðÝZ�ZOÞ½fn[�\yo4ZYgCh4Z»w�Z.z�sµqMz�ê
[QfRo4bOZYqHsñg�h4Z|[QfB\yo´bOqM[Qw�qMo4Z.oRg§�?úµû{üRý�þF�Hs�q4z \yo4b.z{Z.fHl�\yo4dR]^_³]Êfnz{dRZ|å/fBl�\^l�l�ZOg�l�qMo´\yo4b.z{Z.fHl�\yo4d·oMk/[�å�Z.z{l�qBs¯w/z�qMbOZOl�l+qMz{l.c
ö�Z.z�sµqMz�[Qfno4bOZ|fRo/fB]^_Ml+\`lJ\yo4j/\^b.fBg�ZOlYgCh/fBgxsµqMz�lC[0fB]^]`Z.z"l�_4l�g�Z.[�l§�/gCh4Z*w/fnz�fB]^]^ZO]`\^æ.fBg+\`q4o$\^lYz{ZO]yfBg�\^ßRZO]^_$ZOÞ/w/Z.o4l+\`ßnZR�rw/fRz{g�\^b�ê
k4]yfRz{]^_³fBl ]yfRz{dnZ.z fRo4j´]yfRz{dRZ.z�w/z{q4bOZOl�l�qMz l�ZOg�l�z{ZOlCk4]^g�\Êo³[ËqMz{Z�[�Z.[ËqMz{_�bOqMos�\^bOg�l.�4b.fRk4l�\yo4dQj/ZOg+ZObOg�\^qMo·fno4j·bOqMz+z{ZObOg�\^qMo
g�q³q4bOb.k/zJsLz{ZOç/k4Z.oRg�]^_Rc³ö�Z.fRíèå/Z.h/f§ßM\^qMz�\^l|q4å4l�Z.z{ßRZOj�sµqMzY[�qnl�gYg�ZOl�gYb.fBl+ZOl*fBg|fèw/z{qMbOZOl+l�qMzJl�ZOg�l�\^æOZ·qBswo/�¶fH]`g�h4qMk4dMh
\y[Qw/z{qBßRZ.[�Z.ong�l�fRz{Z·w�qRl�l�\yå4]^Z$å/ZO_Rq4o4jÜgCh/fHg|oMk/[�å/Z.z�j/Z.w�Z.o4j/\Êo4dÝqMo�gCh4Z³oMk/[�å�Z.zYqBs�z{Z.w�ZOg�\^g�\^qMo4lQz{ZOç½k4\yz{ZOjÛ\yoÝgCh4Z
úµû{üRý/þJbOqM[Qw�qMo4Z.oRgYqHs�gCh4\^lYbOq4j/ZRc���]^gCh4qMk4d4h�l�b.fB]yfRå4\^]^\^g©_Ý\`lY]^\y[�\^g�ZOjr� w�Z.z�sµqMz�[QfRo4bOZ�qBs�gCh4Z�qMw4g�\y[�\^l�g�\^b³fRw/w/z{qMfHbFhâ\`l
ç/k4\`g+Z|dRq4qMj´sµqMz�f�z{Z.fHl�qMo/fRå4]^Z*o4k/[�å/Z.z"qBs¯w/z{q4bOZOl�l�q4z{l.c

� Ù{z�ÓÆÖ}|}�+� ×�~��	����Ó�Ô$*
ð�Z�m�q4k4]`jè]^\ÊíHZ*g+qQgCh/fRo/í³�Yc<m|fRo4\^ZO]¯v�z+f.mÏs�qMz�jÅfRo4jègCh4Z*[ËZ.[*å�Z.z{lJqBs¯g�h4Z*v�Z.ong�Z.zxsµqMz�v�q4[Qw/k4gCfBg�\^qMo/fH]#dYk/fRongCk/[
v�h4Z.[�\^l�g�z{_·fBgxgCh4Z lJo4\^ßRZ.z{l�\^g{_QqBs � ZOqMz{dR\yfÆs�q4zugCh4ZO\yz�h4ZO]yw´\Êo0\yo4\^g�\yfBg�\yo4d·g�h4\`l�w/z{qn÷©ZObOg�fRo4j´gCh4ZO\yz bOq4oRg�\yo4k4ZOj³lCk/w/w/q4z{g
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