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Z�[�\$]5^�_�` acbedf^$gfhji.dfkmlXbn[�lj]�]5^�oc]�hjip[�kmb�^jq
km]�hjrX^$s	qut�lXbvb�w	^$s	q?i	lXbvbuhjkmsxsfhyb�i	^$s

z{g|ly}~^$d��"lX�Ilydx��kms
��hj�v�IlXg~d"t�^�gx^$ip[�^	g|ip[�^�b?��_j�e�X��` ��^$�vdf^$]���g|^N�L�X�j�'` �X�5�uhjrX^$s

�>�,�$���&���j�e�Q� ^Nhyt�t�gx^$sxs�df[�^���g|lX���m^	]�lj�!�I^$g|�=lXg|]�kmb�rQ_X��]�lydfkmlXb�hyb�t�s~dfgx vi$df vgx^
hjbuhj�¢¡7sxkms�hj�mlXb�rn�mlXb�rT£7k¤t�^$l¥sx^$¦7 v^	b�i$^	sQ§Y]5�:^	r¥hjbvk¤]�hydxk¤lXb¨q,sx vg|£X^$k¤�m�¤hjb�i	^�g|^	i$lXgxt�kmb�r
df^	�m^$£7kmsxkmlXbn�vgxlXrXgxhj]5s	qu^.dfij©m©«ª5kmbT¬"[vk¤ip[T¬!^¬!hjbed�dxlT®

¯ �I^Nhj���m^Ndflnsx^	rj]�^$bed�dx[�^>s|^	¦K �^	bvi	^�k¤b°s|]�hj�¤�m^	g���k¤^$i	^$s�lj�1k¤]�hjrX^±sx^.dfs�i	ljgxgx^�o
sx�:lXb�t�kmb�r5dfl5[�lX]5lXrj^	b�^$lX �s"�uhjg~dfs"lj��df[�^�sx^$¦K �^	b�i$^jq

¯ s|dfhj��km�¤km²	^df[v^'s|^	¦K �^$b�i	^³kmb�lXgxtv^	g�dfl5gx^$t� �i$^'dx[�^�t�k¤s|�uhjg|kmdc¡��:^$dc¬-^	^$bndc¬!l�i	ljb�o
sx^$i	 vdxkm£j^��=gfhy]�^yq

¯ t�^$dx^	i.d� vb�^.´��:^	i$dx^	t�^.£X^$bKdxsµs| �ip[�hjs�]5lL£7k¤bvrNlX��}~^$i$dxs�lXg�i$�¤ljsx^�lX��s~dphji$�¤^$s	q

¯ gx^$i	lXb�s~dfg| �i$d�dx[�^³_j�¶sx[uhy�I^�lj�{sxlj]�^���gx^$t�^$·ubv^	t¥lX��}~^$i$dxs	q¨¬"[�kmip[¥km]��v�¤km^	sµdx[�^
sx^$�m�,i�hj�mk¤�vgfhydxk¤lXb�lj��df[�^km]�hjrX^�sx^$¦K �^	b�i$^j©
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�7 �ip[³tuhydfh1[�hL£j^-dc¬-lµip[uhygfhji.df^	g|k¤s~dfkmi	s)®-§Yheª¨df[�^.¡�[�hL£j^!�:^	^$b�gx^$i	lXg|t�^	t� �sxkmb�rµi	hj]³o
^	gfhys"¬"k¢df[� �b.-7bvl ¬"bnhjb�tT�Iljsxsxkm���¢¡�£yhjg|¡7kmb�r5lX�vdfkmi�hy� �uhjgfhy]�^.df^$gxs0/1hjb�t�§Y�uª!i�hj]5^	gxhjs
hjgx^]5lL£7k¤b�r�¬"[�km�¤^�sxlj]�^'lX��}~^$i$dxs�hygx^'hj�msxl�]�lL£7kmb�r±kmb�df[�^�sxi$^	b�^y©

a d�k¤s$q k¤b¥rX^$b�^	gxhj�Yq+b�ljd�:lXs|sxkm���¤^³dxl�^	bedfkmgx^$�m¡�hjbuhj�¢¡7²	^�s| �ip[Cs|^	¦K �^$b�i	^$s�hj �dflX]�hyd~o
k¤i	hj�¤�¢¡F�:^	i�hy �sx^�lj�!dx[�^�i	lX]5���m^.´�k¢dc¡Cly�!df[v^±i$lXbedphjkmb�^	tCk¤b��=lXgx]�hydxk¤lXb¨©21�b dx[�^�ljdf[�^$g
[uhjb�t+q1h�i$lX]5���m^$df^¥]�hjbK uhy�hjbuhj�¢¡7sxkms>kms�hj�¤s|l b�ljd>�IlXs|sxkm���m^¥�I^$i�hj �s|^¥lj�df[v^�[K �rX^
hj]5lX �bed³lj�)tuhydph�©431^	gx^yq,df[v^Nkmt�^�hnkms�dxl���g|^.oc�vgxl7i	^	s|s�dx[�^>km]±hyrX^±s|^	¦K �^$b�i	^yq-kmb lXg o
t�^	g)dxl�^�hjs|^'k¢dfs�kmbedf^$gfhji.dfk¢£X^'hjbuhj�¢¡7sxkms1hjb�t���gxlL£7kmt�^dfl³df[v^ �sx^$g�hyb�^	b�[uhyb�i	^$tnkm]±hyrX^
sx^	¦K �^$b�i	^�k¤b�¬"[�kmip[+®

¯ df[�^µk¤]�hjrX^s|^	¦K �^$b�i	^'[uh�£X^��:^	^	b�s~dphj��km�mk¤²$^	t�dfl�^�hysx^k¢dfs�lX��s|^	g~£jh&dfkmlXb+q�s|l5dx[uhyd	©
�X©)·ug|s|d'lXgxtv^	g�hj���vgxl�´�k¤]�hydxk¤lXbvs'ly�- vsx uhj�{]5ljdxk¤ljb ^$¦K uhydfkmlXb�s�i$lX ��mtC�:^�bK �o
]5^	g|k¤i	hj�¤�¢¡�£yhj�mk¤t+q

��©�t�kmsx�uhygxk¢dc¡>b�ljd!gx^$�Ehydx^	t>dxl³lX��}~^$i$d�]5ljdxk¤lXb�ljg!lX��}~^$i$d�tv^	�vdx[��uhjgfhy�¤�¤h&´Nt�k¤s o
���¤hji	^$]5^	bedµi$lX ��mtQ�:^�^	�mk¤]5kmbuhydx^	t+q

¯ gx^$rXk¤ljb�s lj��t�k¤s|�uhjg|kmdxk¤^$s�i$lXgxg|^	sx�:lXb�tvk¤b�r"dfl"i$�¤lXs|^3lX��s|dfhji	�m^	s�lXg lX�7}~^	i$dxs#k¤b']5ljdfkmlXb
[uh�£X^ �I^$^	b sx^	rj]�^$bedf^	t¨q kY© ^y© df[�^$k¤gTi	ljbKdxlX �g�[uh�£X^C�I^$^	b ^.´7dfgxhji$dx^	t hyb�t dx[�^
gx^$�Ehydxkm£j^��¤l7i�hydxk¤ljb65ysxkm²	^'lj��df[�^$sx^�lX��}~^$i$dxs�[uh�£j^��:^	^$bQi$lX]5�� vdf^$t+©

7�8:9<;�=?> � @��j� ��kmsx uhj�# �b7oci�hy�¤km��gfh&df^	tT]5ljdfkmlXb+q��1^$i	lXb�s~dfg| �i$dxk¤lXb¨q¨�Kdphj��km�mk¤²	hydfkmlXb
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�� ����� � � 1b hjt�g|^	s|sx^T�¤^���g|lX���m\	]5^nt�^����«hybuhj�¢¡�s|^Qtv  ]5lX v£7]5^	bed>_X� ^.dNtv^T�¤h
s|dfg| �i$dx �gx^N�¤^>�mlXb�rnt�^>�mlXb�rX �^$s³sxw$¦K �^	b�i$^	s�£7k¤tvw	lF¦K �^>��� lXb�sxlX �[�hjkmdx^>sx^$rX]5^	bedf^$g�^	b
£XlX�m �]5^	s"sx��hydfkmlyo dx^	]5�:lXgx^$�¤s�[�lj]�ljrX\	b�^$s	q�s~dphj�vk¤�mk¤s|^	g"t�^µ�Yh��	lXb��³g|w	t� �kmgx^�¤h³t�kmsx�uhygxk¢dfw
b�^5i	lXbedf^$buhjbed��uhjs't�� kmbv�=lXg|]�hydfkmlXb t�^5s|dfg| �i$dx �gx^�tuhjbvs�ip[uhy¦7 v^±£Xlj�¤ �]5^�k¤tv^	bedfk¢·uwN^.d
¡ t�w.df^	i.df^$gQ�m^	s�w$£j^	b�bv^	]5^	bedfsQdf^	�ms�¦K �� lj��}~^$dxsQ]5lX��km�m^	s�lX PlX��s~dphji$�¤^$sQ��g|l�ip[v^	s�¦K �k
b�w	i$^	sxs|kmdx^	g|lXbed± vb dxgfhjk¢df^$]5^	bed5 ��¢dfw	g|k¤^$ �g�sx�:w	i$km·�¦7 v^T�:lX �g�·ubuhj�m^	]5^	bed5g|^	i	ljb�s|dxgx �kmgx^
�Eh³�=lXg|]�^'_X� t�^�i	^$g|dfhjk¤bvs1lj��}~^$dxs�t�� kmbKdxw	g��$dfs$©

Z�^	b�hjbed�i$lX]5�vdf^�t� C�Yhykmd'¦K �^�i	^	s't�lXbvb�w	^$s�lXbed�w$dfw�hji$¦K �k¤s|^	s³t�hjb�s'�¤^5i�hys�b�ljb�o
i�hj�mk¤�vgxw�h�£j^	intv^	sN£yhjg|kEhydxk¤ljb�s±tv^	sN��hjgfhj]5\.dfgx^$sNkmbedfgxkmb�s|\	¦K �^	s�tv^n�¤hCi�hy]�w$gfh ^$d>tv^	s
lX��}~^$dxs!]5lX��km�m^	s)tuhyb�s!�¤h�sxi$\	b�^yq�lXb>s|^µ��g|lX�:lXsx^�t��«h&dxdphy¦7 v^	g!�m^µ�vgxlX���m\	]5^�^$b>]5^$d|dphjbed
hj  �:lXkmbed± vb ]5l�tv ��¤^Tt�^���g|w$dfgxhjk¢df^	]5^$bKdN¦K �k"gx^	bvt�^T£yhj�mkmt�^��F�¤hF�=lXkms5���  vdxk¤�mk¤sxhydfkmlXb
t�^	s5w	¦K uh&dfkmlXb�s±hj  �vgx^	]5km^	g�lXgxtvgx^�t�  ]�lj v£X^$]�^$bed>¦K �^���� lXb gx^.£�kmsxk¢df^Qk¤i$k��Ilj �g�^	b
]�ljbKdxgx^$g�dxlX vd±��� k¤bedxw	g��.d>^.dN¦K �k"��g|w	�uhjg|^nhy vdflX]�hydxk¤¦K �^$]5^	bed��m^��ulydNt�^Tt�lXbvb�w	^$s�
t�^	s5dfgxhjkmdx^	]5^	bedN ��mdxw	g|k¤^$ �gxs$q�]±hyb7 v^	�msNlX  k¤bedx^	gfhyi$dfk¢�=s	q�s| �g� �b ^$b�sx^$]����m^�g|w	t� �k¢d>^.d
��gxw.dfgfhykmdxw'tv^'tvlXb�b�w$^	s	©
 > � � ; �"! � ���$# lX v£j^	]5^	bedµ£7kmsx �^$�#b�lXb�o i�hj�mk¤�vgxwjq?�"^	i$lXb�s~dfgx vi$dfkmlXb+qI�7dfhj��km�¤kmsfh&dfkmlXb
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���� � ^�hjt�t�g|^	s|s'dx[�^5��gxlX�v�¤^$]�lj�!�:^	g~�=lXgx]5kmb�r
_X� ]5ljdfkmlXbFhjb�t¥s~dfg| �i$dx �gx^�hjbuhy�m¡7sxkms�hj�mlXb�r��mlXb�r>£7kmt�^	l�sx^$¦K �^	b�i$^	sN§Y]5��rX^$r�hjb�km]�h&o
dfkmlXb+q,s| �g|£j^	km�¤�¤hjb�i$^�gx^	i$lXgxtvk¤b�rQdf^	�m^$£7kmsxkmlXb°��g|lXrXgfhy]�s$q�^$dxij©m©¤©«ª kmb�¬"[�kmip[ ¬!^±¬)hjbed�dfl
§YkEªNt�^$dx^	i$dT �bv^.´��I^$i$dx^	tB^.£X^$bKdxsQs| �ip[ hjs�]5l £7kmb�r lX��}~^	i.dfs�lXg�i$�¤lXs|^FlX��s|dfhji	�m^	sC§=k¤kEª
gx^	i$lXb�s~dfgx vi$d1df[�^'_X� sx[�hj�I^'lj��sxlX]5^���g|^	t�^.·ub�^	tQlX��}~^$i$dfs$q?^$dfiy©¤©m©

�7 �ip[ntuh&dph�[uhjs�dc¬-l±ip[uhygfhji.df^	g|k¤s~dfkmi	s$®
�X©�df[�^.¡³[uh�£j^1�:^	^$b±g|^	i$lXgxt�^$t± vsxkmb�r�i�hj]5^	gxhjs{¬"kmdx[5 �b -Kb�lL¬"b>hjbvt��:lXs|sxkm���m¡�£jhyg|¡eo
k¤bvr�lj�vdfkmi�hj� ��hjgfhj]5^.df^	g|s	q

��©"i�hj]5^$gfhjs1hjg|^']5lL£7k¤bvrNhjbvtQs|lX]5^'lj��}~^	i.dfs�hjgx^�hj�msxl�]5lL£�kmb�r�k¤b�df[v^'s|i	^$b�^��$q
_v©�df[�^.¡>hygx^�buh&df �gxhj�¤�¢¡±s|dfg| �i$dx �gx^$tQkmb>df^$gx]5s)lj���csx]�hj�m����sx[vljdfs�lj��hy�IlX �d����dxl�_��
sx^$i	lXb�tvsT§Yi	�mkm�+q,£7k¤^.¬�ly�1hnsxi$^	b�^yq s|[�lXg~d³t�k¤hj�mlXr�kmb°hjb°kmbKdx^	g~£�km^$¬�q3^.dfij©m©m© ªBkY© ^y©
_�����dxlQ���������=gfhj]5^$s	q

lX �g�rXlehy�+�I^$k¤bvr�dxl±hybuhj�¢¡�²$^�sx �ip[nh�s|�uhydfkmlyo df^	]5�:lXgfhy�¨£XlX�m �]5^'lj�,t�hydphv©
a d�kms�kmb�rX^$b�^	gxhj�Kb�ljd��:lXsxs|k¤���m^-dxl�^$bedfkmgx^	�¢¡�hjbuhj�¢¡7²	^-sx �ip[³s|^	¦K �^$b�i	^$s{hj vdxlX]�hydfkmi�hj�m�¢¡

�I^$i�hj �s|^"lj�Idx[�^"i	lX]5���m^.´�k¢dc¡5lj�:df[�^�kmbv�=lXg|]±h&dfkmlXb�df[�^.¡�i	lXbedfhjk¤b¨©F1�b�dx[�^�ljdf[v^	g{[uhjbvt+q
h�i	lj]��v�¤^.df^]�hjbK uhj�Ihjbuhj�¢¡7sxkms)kms�hj�msxl³b�lyd!�:lXsxs|k¤�v�¤^��:^	i	hj �s|^lj�+df[v^µ[K �rX^hy]�lj �bed)lj�
tuhydph�©%31^	gx^�df[�^�k¤t�^	hNkmsµdfl>�vgx^.o ��gxl7i	^$sxsµdx[�^�km]�hjrX^�sx^	¦K �^$b�i	^yq#k¤b�ljgxt�^$g�dflN^�hjs|^�k¢dfs
]±hyb7 �hj�:hjbuhj�¢¡7sxkms)hjb�t±��gxlL£7kmt�^µdfl�df[v^� �s|^	g!hjbN^$b�[uhjb�i$^	t>km]�hjrX^�sx^	¦K �^$b�i	^µk¤b�¬"[�k¤ip[
®

¯ df[�^�km]�hjrX^sx^$¦K �^	b�i$^�[uhys1�:^	^$bns~dphj��km�mk¤²$^	tQdxl5^�hjs|^'k¢dfs"lX�vsx^	g~£yhydfkmlXb+q

¯ gx^$rXk¤ljb�s lj��t�k¤s|�uhjg|kmdxk¤^$s�i$lXgxg|^	sx�:lXb�tvk¤b�r"dfl"i$�¤lXs|^3lX��s|dfhji	�m^	s�lXg lX�7}~^	i$dxs#k¤b']5ljdfkmlXb
[uh�£X^��:^	^	bQsx^$rX]5^	bedf^$t+q

¯ df[�^�g|^	�¤hydfk¢£X^��ml�i	hydfkmlXb65ys|k¤²$^�lj�,dx[�^	s|^'lj��}~^	i.dfs1[uh�£X^'�I^$^	bTi	lX]5�� vdx^	t+©
acbnlXgxt�^$g1dxlN�:^� �sxhj���m^�s| �ip[Fh±��g|^	��g|l�i$^	s|sxkmb�r�]5l�t� v�¤^�gx^	¦K �kmgx^$sµdfl±�I^��^	 ����hjb�t

����� �:���Y©
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� � �(����� �y�.� ;0> � @ 8 �� > � � > � 8 � ���v� � > � �  acbnljgxt�^$g"dxlNh&dxdphyk¤b�df[�^$sx^'lX��}~^$i$dfk¢£X^$s	q
�=lX�¤�mlL¬"k¤bvr��«�y_�� q7¬!^g|^$£7kmsxk¢d)df[�^µ��gxlX�v�¤^$] lj�#g|^$dxk¤buhy�¨]5ljdfkmlXb>��hjgfhj]5^.df^	g|k¤²	hydfkmlXb�kmb�hjb
k¤]�hjrX^�s|^	¦K �^	bvi	^�¬"k¢df[vlX vd1i�hj�mkm��gfhydxk¤ljbTkmbTlXgxt�^$g�dfl�hydxdfhjkmb�dx[�^���gx^.£7k¤lX vs�lX�7}~^	i$dxkm£j^j©

� d±h�df[v^	lXg|^$dfkmi��¤^.£X^$��hyb�t i	lXbedfgxhjg|¡�dfl¥df[�^$sx^�s|dx �t�km^	s$q)k¤b°dx[�^���gx^$sx^	bed±�uhj�:^	g$q
¬!^Qsx[�lL¬ df[uh&d>i	ljb�sxkmt�^	g|k¤bvr t�^	g|km£yhydxkm£j^	s�kmb�s|dx^�hjt ly��·ugxs~d|o lXgxt�^$g±^�´��uhjb�s|k¤lXbvs��¤^	hjt�s
dfl�]� �ip[Csxkm]5���¤^$g�^$¦K uhydfkmlXb�s'hjbvt�hj�m�ml ¬"s'h��:^$dxdx^	g� �b�tv^	gxs~dphjbvt�k¤bvrnlj� df[�^5g|^	�¤hydfkmlXb
�I^.dc¬!^$^	b�dx[�^±g|^$dxk¤buhy� ]5ljdxk¤ljb ·u^$�¤t hjb�tFdf[�^±_X� ��hjgfhj]5^.df^	g|s	©>Z�[v^±g|^�hjs|lXb�lj�-df[�kms
b�k¤i$^�sxk¢df uhydxk¤ljb kms³df[uh&d�¬!^TlX�vdfhjk¤b ^$¦7 �hydfkmlXb�s�£X^$g|¡ s|k¤]5km�Ehjg�dxlFdx[�lXs|^T vsx^	t kmb dx[�^
i�hj�mk¤�vgfhydx^	tTi�hjs|^�� ��q:���	� ©

�u �g~df[�^$gx]5lXg|^jqKljdf[v^	g{i	ljbKdxgxkm�� vdxk¤lXbvs-kmb�dx[�^�·u^	�mt�� _vqv�L_��ui$lXb�sxkmt�^$g!h]5l�tv^	�u�uhjs|^	t
lXbndf[v^�gx^.dfkmbuhj����gxl&}~^	i$dxk¤ljb¥]±h&dfgxk ´nhjb�t��m^�hyt�sµdfl±£X^	g~¡n[v^�h�£K¡�^.´���g|^	s|sxkmlXb�s	q+¡j^$dbvljd
�= ��¤�¢¡ k¤]5���m^	]5^$bKdx^	t+© 31^	g|^N�� �bvt��¤^>hjty}~ �s~df]5^	bed�� ���!hjb�tC�=gxhj]5^.o dflyo �=gfhj]5^��uhjgfhy]�^�o
df^	g|k¤²	hydfkmlXb�� �y��� kms���gx^.�=^	g|gx^	t¨©-Z�[�kms1hj�m�¤lL¬"s1h³]� �ip[Qsxkm]5���¤^$g"k¤]5���m^	]5^	bedfhydfkmlXbnly��dx[�^
gx^	�¤hydx^	tT]�lydfkmlXb�]�l7t� ��m^j©

��> �L�v� �h> � �y��� ^�¬"gxk¢df^�£X^$i$dfljgxs±hjb�t ]±h&dfgxkmi	^$s5k¤b �Ilj�¤t �m^$dxdx^	g|s	q!]�hydxgxkmi	^$s±�:^	kmb�r
¬"gxk¢dxdf^$b>¬"kmdx[>i�hy��kmdfhj�:�¤^.dxdf^$gxs$© Z�[v^�t� uhj�ms)lj�¨£X^	i.dflXg|s"hjgx^�gx^$��gx^$sx^	bedx^	tThjs!dx[�^�dxgfhjb�s o
�IlXs|^µlj� h'£X^$i$dxlXg)hjbvt>sxi	hj�Ehygxs!kmb>k¢dphj�mkmij©{Z�[�^�b�ljdph&dfkmlXb� "!$#�%'&  )(+*�# i	lXg|gx^	s|�Iljb�t�s
dfl±dx[�^�i$gxlXs|s~o ��gxl7t� �i.d�qIdx[�^³t�lyd|oc�vgxl7t� �i$d��:^	kmb�rN¬"gxk¢dxdx^	bFhjs, )-�# ©"Z�[�^³]�hydfg|k¢´.&  )(�*
k¤s-h"/102/'s�-j^$¬)o s|¡7]5]5^$dfg|k¤i]�hydxgxk ´I©{Z�[�^�kmt�^$bKdxkmdc¡�]�hydxgxk ´�k¤s3¬"gxk¢dxdx^	b43&©65^	lX]5^.dfgxkmi
lX��}~^	i.dfs)s| �ip[�hjs-�IlXkmbedfs$q��¤kmb�^$s	qv�v�Ehjbv^	s�hjg|^�¬"g|kmd|df^	b>¬"k¢df[Ni�hj��k¢dphy�I�m^$d|df^	g|s)kmb�_X��qvhjb�t
sx]�hj�m�:�m^$d|df^$gxs k¤bN�j��© � ^1g|^	��g|^	s|^	bed!dx[�^�i$lX]5�Iljb�^	bedfs lj�+h']�hydxgxk ´5lXg h�£j^	i.dflXg  �sxkmb�r
sx ��:^	g|sxi	g|k¤��dfs��=g|lX] ��dflQ��q#^y© r�©m®� 7%98�:�;	<=:)>?<=:A@B - ©±Z�[�^5b�lydphydxk¤lXbC EDF# ]5^	hjb�s
GIH.J%LKM< H  N%O#-© � ^� �sx^QP$%R8SKT<KM<VUWB�-

XZY[X \^]`_a6bM]dcfeTg6bheMi[j1kmlNg'cTn1a6bheEjmaoeT]paZjrqsg6cTi[tutvaZjmtv]`wmeTc
x#^.d� �s1·ugxs~d^.´����¤hjkmb¥sxlX]5^�lj�{df[�^�i	lXbvi	^	��dfshjbvt�t�^$·�b�kmdxk¤ljb�s� �s|^	t¥kmbndf[�^�t�^$£j^	�mlX��o
]�^$bedfs	© Z�[�kms"]�kmrX[ed1[�^	�m�Q¡jlX TrX^$d|dfkmb�r��Yhj]5k¤�mkEhyg"¬"k¢df[��=lXg|]±hy�+t�^$·�b�kmdxk¤ljb�s	©

y"z 8 � !=� ��8 �v� �(�`� � � � 9
Z�[�k¤s"���¤hjb�^�h&d"k¤bv·�b�kmdc¡�kms"h³£7k¤g~df uhj�¨���Ehyb�^�t�^$·ubv^'�e¡�hy�¤�¨dx[�^�:lXk¤bedxs"¬"[vk¤ip[Q[uh�£X^'hjb
k¤bv·�b�kmdx^3t�^	�vdx[+qjkmb�df[�^3i	ljbKdx^.´7d�lj��dx[�^ ip[�lXsx^$b�]5l7t�^	�Y©�Z�[v^	sx^-�Iljk¤bedfs�hj�msxl1i	ljgxgx^$sx�:lXb�t
dfl>£yhjb�kmsx[�kmb�rT�Iljk¤bedfs±§=lXg�� kmbedf^$gxsx^$i$dxk¤lXb lj�-�uhjgxhj�¤�m^	�,�¤kmb�^	s|{ � ªµljgt�k¤g|^	i.dfkmlXb�s�lj�-�¤kmb�^	s$©
Z�[�^	g|^$�=lXg|^�df[�^$sx^�:lXk¤bedxs�hjgx^µb�ljd"h�}I^	i.df^$t��K¡±dfgxhjb�sx�¤hydxk¤lXbvs)�� vd�ljb��m¡±�e¡>g|ljdphydxk¤ljb�s	©
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Point at infinity

�,kmrX �g|^��j®3z�lXkmbed�ly�,df[v^'�v�Ehjbv^�h&d"k¤bv·�b�kmdc¡

acb s|lX]5^Qhy�����mk¤i	hydfkmlXb�s³¬"k¢df[ lX vdxt�l�ljgxs³s|i	^	bv^	s5df[�kms5���Ehyb�^�i	lXg|gx^$sx�:lXb�t�s�dfl�dx[�^
���Ehyb�^!h&d,[�ljgxkm²	lXb+© # lXg|^	lL£X^$g�sxkmb�i	^ ¬!^ dfg~¡'dxlµt�^.df^$i$d��v�Ehjb�hjg�s~dfg| �i$dx �gx^yqjdf[�^-���¤hjb�^-hyd
k¤bv·�b�kmdc¡¬"km�m�7�:^3t�^$dx^	i.df^	t³hjs�h1�uhyg|dfkmi	 v�Ehjg#���¤hjb�^y©]31l ¬-^$£j^	g$qj¬"kmdx[�lX vd�hjbe¡ �csx^	]�hjbedxk¤i"�
-7bvl ¬"�m^	tvrX^�lXb�dx[�^�s|i	^$b�^jqudf[v^	gx^'kms�b�l�¬!h�¡Tdxl5t�^$dx^	i$d1¬"[�kmip[n���¤hjb�^'kms"dx[�^'���Ehyb�^'hyd
k¤bv·�b�kmdc¡j©��ulXg"^.´vhj]5���m^jq¨t� �gxkmb�rNdx[�^�s~dphj�vk¤�mk¤²	hydfkmlXb��vgxl7i	^	s|s	q¨¬-^�i$lXb�s|k¤t�^$gµdf[v^�¬"[�lX�m^
k¤]�hjrX^Nhjs�hjb hL£j^	gxhjrX^>���¤hjbuhyg�s|dxgx �i.df �g|^j©¥a ��dx[�^>rX^$b�^	gxhj�!t�kmsx�v�Ehji$^	]5^	bed5kms�hn�� vgx^
gxljdfhydfkmlXbndx[�k¤s�hj����g|lL´�km]�hydfkmlXb¥kms�^.´vhji.d�§YkY© ^y©�hj�m�,�:lXk¤bedxshjgx^�hyd�kmbv·ubvkmdc¡¥ª.q¨^$�¤s|^³df[�kms
�~h�£X^$gfhjrX^"�����Ehyb�^³]5k¤rj[Kd�hj����g|l�´vkm]�hydf^�df[�^³�v�Ehjbv^�hyd�k¤bv·�b�kmdc¡jq+lXg���gxlL£7k¤tv^5hjb�kmb�kmdxkEhy�
^	s|dxk¤]�hydx^�lj�,k¢d�©

� �����&� 8 > �2@ 8 � � 8
Z�[�^	g|^�hjgx^±dc¬!l�¬!h�¡�s³dxl¥hjbuhy�m¡7²	^>hjb km]±hyrX^jq{^$kmdx[�^	g³�e¡Ct�^$dx^	i.dfkmb�r¥sx�:^	i$km·ui��:lXkmbedfs
hjb�t³�:^	g~�=lXgx] df[v^�hjbuhj�¢¡7sxkms�lXb³dx[�^	s|^)�Iljk¤bedfs$qXlXg��K¡� �sxkmb�rµdx[�^!¬"[�lj�¤^)km]�hjrX^)kmbedf^$b�sxk¢dc¡
]±hy�+© � ^µsx[vlX ��mt>i�hj�m�udf[�^$sx^µdc¬-l³hy����gxlXhjip[�^	s-df[�^1sx�uhygxsx^�hjb�tNtv^	b�s|^�lXb�^y©�Z�[�kms!kms)h
sx�uhydxkEhy��i$ �^�¬"[�kmip[�s|[�lX ��mt¥b�ljd��I^'i	ljbv�= �sx^$t�¬"kmdx[ndf[v^���g|lX���m^	] lj�,dx[�^�i$lXbedfkmbK �lX �s
hjb�t�t�kmsxi	g|^$dx^�df^$]5�IlXgxhj�+]5l7t�^	�ms	©

� > � � �
� � > ����� � @�� � ���X� 8 � 8
acb³lX �g�i�hjs|^jqj¬-^!¬"km�¤��� 1�Z° �s|^!df[v^!t�kmsxi$gx^$dx^!dfkm]5^!]5l7t�^	�7�uhjs|^	t�lXb�i	lXg|gx^	s|�Iljb�t�^	bvi	^	s
�I^.dc¬!^$^	b km]�hjrX^�dfl -y^	b�s�k¤bFdc¬-lQ£7k¤^.¬"s	q��v vd�hj�m¬!h�¡7s� �s|^�dx[�^±i$lXbedfkmbK �lX �s'lXb�^��Lq� �s o
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k¤b�r £j^	�ml�i$kmdxk¤^$s�gx^	�¤hydx^	t dfl°km]�hjrX^�kmbedf^	bvsxk¢dc¡ £jhygxk¤hydfkmlXb hjs�]5^	hjsx �g|^	]5^	bedxs	© Z�[�^$sx^
¬"k¤�m�-�:^Ni$lX]5�� vdx^	t �=gxlj] dxl -j^$b i	ljgxgx^$sx�:lXb�t�^$b�i	^$s��e¡�t�kmsxi$gx^.df^�hj�v��gxl�´�k¤]�hydxk¤ljb�s³lj�
t�^	g|km£yhydxkm£j^	s1lX�I^$gfhydxlXgxs$©� ��� � � 8 � 8 �&��� � ���(���
� i$�Ehysxsxkmi�hy��kmsxs| �^�¬"kmdx[Qs| �ip[�]5l�tv ��¤^$s"k¤s"df[�^���g|lX���m^	] ly���uhjgxhj]5^$dx^	gxs1hjt&}~ �s|dx]�^$bed�©
� ^�lj� dx^	b°s|^	^�sxly� dc¬)hjg|^	s�¬"k¢df[ ^.´7dfgxhjlXg|t�k¤b�hjg|¡�gx^	s| ��¢dfs	q �� vd�¬-lXg�-7kmb�rFlXb lXb��¢¡ ljb�^
£�kmt�^$l�sx^$¦K �^	b�i$^�� Z�[�^$¡ hj�msxlC]� �s~d>�:^nhytuhj�vdx^	t dxl hjbvljdf[�^$g5k¤]�hjrX^Tsx^$¦K �^	b�i$^¥�e¡
ip[uhjb�rXkmb�r¥�uhygfhj]5^$dx^	g|s�lj�"df[�^���g|lXrXgxhj]�© ��lL¬ ¬-^>¬!hjbed�dflFhjbuhy�m¡7²	^�k¢�"df[�^$gx^>kms5h
¬)h�¡ndxl>t�^$t� �i	^��=g|lX] df[�^³s|^	¦K �^$b�i	^5df[�^��uhjgfhy]�^.df^$gxs�dflN�I^³ vsx^	tFlXgµkm�{dx[�^�[�^	�m�¥lj�
hjbF^.´��I^$g|d�s|¡7s|dx^	]�kms�g|^	¦K �kmgx^$t+©N�� �gxkmb�rQhj�¤�{lj �gt�^$£j^	�mlX��]5^	bedxs�¬!^5¬"km�¤��dfh�-j^5i�hygx^
lj�!dx[�k¤s���gxlj���¤^$]�hjb�tC¬"km�m�-i$�Ehjg|km� ¡Chj�m�{df[�^��uhjgxhj]5^$dx^	gxs�^	k¢df[�^$g�·v´�^$t°lXg�sx^$d��e¡ dx[�^
��gxlXrjgfhj]5]5^	g�lXg�m^$� d�dfl�dx[�^5 �sx^$g	© � tvk¤s|i	 �s|sxkmlXb lXb [�lL¬¶dxlnhjt&}~ �s|d�df[v^	] ¬"km�¤�3�:^
k¤s|sx �^$t+©

� ��� �� !�������	��
���
�������T������ � ��� �N�	#�.�#�"* 	

� Y[X �1bTa
	 ��bTcfeEa6b�1]`bE]�� wsgZj1cTi[aZj eTa��s]`bMi�� g eMi��6]`c Y
��� � 8 �&� � > @ 8 !!� � @ � �
� � @ � > � �h> � ©

�7k¤b�i$^jq?kmbQdf[vk¤s"s|dx �tv¡jq�� � ��� � � � 	 �Y���h� � ��� � ���*��� �?� &,�|�a	��&
� ��	�� �a�jqv¬-^� �s|^'dx[�^
�=lX�¤�mlL¬"k¤bvr�qvb�lL¬P¬-^	�m�¢oX-7bvl ¬"bC§=sx^	^��=ljg-kmb�s|dfhjb�i$^2� ���:�=lXg!h�gx^.£�km^$¬�ª�q���g|ly}~^	i.dfkmlXb�]5l�t�^$�
®

��� %����  "!$#&%
'(((((() ((((((*
� % 8$+ <-,�<VU	B -
� % ./02143 5"17698;:�< 8$=�B>+ ;K 176@?BADCFE 8G=�B , ;K K U

HJIK� % 8�L <NM6<O��B -
§ � ª

¬"[v^	gx^

¯ � kms�dx[�^�£j^	i$dxlXgµly��df[�^�i	l7lXgxtvk¤buh&df^	s�lj��dx[�^���g|ly}~^	i.df^$t¥�IlXkmbedfs�lXbndf[v^�km]±hyrX^
���¤hjb�^
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¯ � k¤s,dx[�^-£j^	i.dflXg�ly�udf[�^)i$l�ljgxt�kmbuhydx^	s,ly�udf[�^)g|^�hj�7�:lXk¤bed,k¤b�h1�=gfhj]5^)lj��gx^$�=^$gx^$b�i	^
hydxdfhjip[�^$tTdxl5dx[�^�gx^.dfkmbuh

¯ 8$+ ; <D, ; B!kms�df[�^���g|ly}~^	i.dfkmlXbnlj��df[v^'lj�vdfkmi�hj�¨i	^	bedx^	g	q?kY© ^y©{df[�^���g|k¤b�i$k¤��hj� �Iljk¤bed
¯ 8 143 < 146 B1hjg|^'dx[�^'[�lXgxkm²	ljbKdfhj��hjb�tQ£j^	g~dfkmi�hj��sxi	hj�¤^'�Yhji$dxlXgxs$q?kV© ^j©�df[v^�s|k¤²$^�lj�{ljb�^��k ´v^$� lXb�df[�^�i�hy]�^$gfh5sxi$gx^	^$b+©

¯ =³k¤s)dx[�^�i	lX]5���m^	]5^$bKdfhjg|¡�ly��dx[�^�hjb�rX�m^�lj��t�kms|dfljg|dfkmlXbTlj�#df[�^���k ´�^	� §,lXg�ly��dx[�^
lX�vdxk¤i	hj� h&´�^	s$©¤©m©«ª.©

Z�[v^ gfhydxk¤ljb 8 143 ? 146 B�kms�lj� dx^	b -Kb�lL¬"b hjb�t i	lXbvs|dphybKd �«�X�W� q¬"[�km�¤^ = kmsnlj� dx^	b
^	¦K uhj�"dfl � ? � � �W��hjb�t i	lXg|gx^	s|�Iljb�t�s±dxl h sa-j^.¬)o �Yhji.dflXg$© Z�[v^	gx^.�=lXgx^Tdf[�^Q]�hydfg|k¢´ �
lj�µdx[�^��(� ��� �
� � � � ����� � � 8 � 8 �&� lj�1df[�^Ti�hy]�^$gfh k¤s�t�^$·�b�^	t k¤b ��gfhji.dfkmi	^T�e¡°df[�g|^	^
�uhjgfhy]�^.df^$gxsV� ��� �Vq�hj�mdx[�lX �rj[Nhyd-hdf[�^$lXgx^.dfkmi�hj�?�m^$£j^	�:kmd i�hyb±[uh�£j^µ ���dfl ��kmb�t�^$�I^$b�t�^	bed
�uhjgfhy]�^.df^$gxsV�¢�L���V©
Z�[�^³¦K uhjbedfk¢dc¡���kmsµdf[v^�t�^	�vdx[¥lj�{df[v^��IlXkmbedhj�mlXb�r>dx[�^³lX��dfkmi�hj�,h&´�k¤s$© � ^³i	hjbFhj�msxl
i	lXb�s|k¤tv^	g � hjs�h�_�� �µ]�hydxgxk ´³hyb�t5hjt�t�h1i	l7lXgxtvk¤buh&df^-dxl # q�� % 8�LN<-MZ<O�m<
	�B#¬"[�^$gx^
	R% U��=lXgh��±bv^³�Iljk¤bedfs�hjb�t	R%RKN�=lXg��Iljk¤bedfs�hydkmbv·ub�k¢dc¡X© � �m��dx[�kmsi�hjb¥�:^³sx v]
 ��QljbQh�s|]±hy�¤�#rXgxhj��[+®

# lXgx^���g|^	i$k¤s|^	�¢¡Xq#[�^	g|^jq 8$+ <-,TB1hjgx^�dx[�^���k ´�^	�{i	l7lXg|t�k¤b�hydf^$slj�3df[�^5�y���vgxly}~^$i$dfkmlXb
lj�µdx[�^n_j� �:lXk¤bed � ¬"[�kmip[ � � � �������<��� � ��i	l7lXg|t�k¤b�hydf^$sNhjg|^j®.8�LN<-MZ<O�m<�� B�- © � ^
ip[�l�ljsx^�^$kmdx[�^	g�§VhXª��R% U��=lXg�h���b�^'�IlXkmbedfs�lXg³§=�?ª��R% K��=ljg���g|ly}~^	i.dfk¢£X^³�:lXkmbedfs�hyd
k¤bv·�b�kmdc¡jqKkV© ^j©{_j� �¤kmb�^�t�kmgx^$i$dfkmlXb�s3lXg��c£yhjb�kmsx[�kmb�r��:lXk¤bedxs ���elj �g�^	¦K uh&dfkmlXb�s{¬"k¤�m���:^)£yhj�¤kmt
k¤bT�Ilydf[Ti�hjs|^	s	©-a d1k¤s"km]��:lXg~dphjbed"dfl�b�ljdx^�dx[uhyd�� k¤s"dph�-y^	bQk¤bQh �`�a	�� � � � �0�*� ���0���v�Y�
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i	^$sxs|�= v�¤�¢¡�]�hydfip[�^$tnt� vgxkmb�r�dx[�^¬"[�lX�m^�sx^	¦K �^$b�i	^y©

¯ �!lX]5�� vdx^'��hjgfhj]5^.df^	g|k¤²$^	tQ]�lydfkmlXbQ]5l7t�^	�ms1hjs��=lX�m�¤lL¬"s�®
�X©��� 	 ��� ���X	 � &+�&��*	�� & � �u© � ^Ti�hyb i	ljb�sxkmt�^	g>hj�¤��dx[�^n�:lXkmbKdxsNhyb�t �ml�l�- �=lXg
df[v^��	�°]�hydfg|k¢´n¬"[�kmip[�]5k¤bvk¤]5km²	^	s�df[v^	kmg�h�£j^	gfhyrX^5t�k¤s|�uhjg|kmdc¡j© # ¡¥t�lXkmb�r
sxl5¬-^'tvl�bvljd"^	s~dfkm]±h&df^�h5i$lX�m�¤kmb�^�h&dfkmlXbQi$lXgxg|^	s|�IlXbvt�k¤bvr�dxl±h�g|^�hj�+�v�Ehjb�hjg
s|dxgx �i.df �g|^)�� vd�hjb³km]�hjrX^3dfgfhyb�s|�=lXg|]�hydfkmlXb�¬"[�kmip[�]5k¤bvk¤]5km²	^	s�dx[�^!g|^	s|k¤t� �hj�
t�kmsx�uhygxk¢dc¡��I^.dc¬!^$^	bndc¬-l±i$lXb�s|^	i	 �dfk¢£X^�km]�hjrX^$s	©

��©%� �	��
	�� ��� ���I��� ���0������� ����H& � �u© � ^�gfhjb�tvlX]5�m¡�sx^	�m^	i.d�sx ���s|^$dxs�ly���:lXkmbedfs
hjb�t ip[vl�lXs|^�df[�^ �	� ]�hydxgxk ´ ¬"[�kmip[ i�hjb�i$^	�m^	t hyd�]5lXs~d�q"df[�^¥g|^	s|k¤t� �hj�
t�kmsx�uhygxk¢dc¡ �=lXgNdf[vlXsx^F�:lXk¤bedxs	© �ugxlj] df[vk¤s�^$s|dfkm]�hydfkmlXbP¬!^Fs|^	rX]5^	bednhj�m�
�:lXk¤bedxsµkmbndc¬!lNi	�¤hjsxs|^	sµ¬"[�^.df[�^$g�dx[�^	kmgµg|^$dfkmbuhj��]5ljdfkmlXbQk¤s�i	lX]5�uhydxk¤�v�¤^�lXg
b�ljd�¬"kmdx[ dx[�^q�	� ]�hydfg|k¢´ §Ylj vdf�mk¤^$gxs�g|^~}~^	i.dfkmlXb?ª�© � ]5lXb�r hj�m�-dfg|kEhy�¤s�¬-^
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sx^$�¤^$i$d�dx[�^>�:^	s|d³lXb�^jq{kY© ^j©ndx[�^Ndfg|kEhy� ¬"[�kmip[ s|dfhydfkms|dxk¤i	hj�!�mk -y^	[�l7l7t°k¤s�dx[�^
[�kmrX[�^$s|d�©
�"^	�:^�hydxk¤b�r"df[vk¤s#sx^.£X^$gfhj�edfkm]5^	s�hj�m�¤lL¬"s# �s dfl"kmt�^	bedfk¢� ¡df[v^ tvk }I^	g|^	bed,�v�Ehjb�hjg
s|dxgx �i.df �g|^	s1lj��df[�^�sxi$^	b�^y©

_v©%� � �X	�� & � �
	�)� � � & � � ����� ����H& � �u©,a ��s|lX]5^��IlXkmbedfs"hjg|^hyd)dx[�^[�lXg|k¤²$lXb+q�ljb�^
lj�+dx[�^	s|^ �c���Ehybuhjg �)t�kmsx���¤hji	^$]5^	bedfs�i$lXgxg|^	sx�:lXb�t±dfl�df[�^�gxljdfhydfkmlXbuhj�u��hjg|d lj�
df[v^�]�lydfkmlXb�kY© ^y©'dx[�^³���¤hjbuhjgµt�k¤s|���¤hji	^$]�^$bed�ly� dx[�^³[�ljgxkm²	lXb¥lj� ���¤hjb�^³hyd
kmbv·ub�k¢dc¡�§YkY© ^y© ��� �	�¨ª.©��ug|lX] §~�	�Kª!¬!^�i�hjbTt�^	i$k¤tv^�k¢�{ljdf[v^	gxs1�:lXk¤bedxsµhjg|^
�:^	[�kmb�tnljg1kmbQ�=g|lXbed1lj�{h5rXk¢£X^	bn���Ehyb�^j©-acb�t�^	^$t+q:b�lN�:lXkmbKdxs1hjgx^ � �:^	[�kmb�t �
df[v^�[�lXg|k¤²$lXb+©�Z�[�^$gx^.�=lXgx^yqIi	hjb�t�kmtuhydx^	s��=ljg�[�ljgxkm²	lXbQ���Ehyb�^	sµhjgx^�df[�ljsx^��=lXg
¬"[�kmip[Nb�l��:lXkmbKdxs hjgx^"�:^	[�kmb�t5df[�^$]TqKkY© ^y©��±kmb�§ ���Kª�[�hjs hj�m¬!h�¡7s dx[�^"sfhj]5^
sxkmrXb+q�¬"[vk¤ip[Qi�hjbT�I^�s~dphydxk¤s~dfkmi�hj�m�m¡�dx^	s~df^	t¨©
� t�t�k¢dfkmlXbuhy�¤�¢¡Xq,�=ljg'b�hydf �gxhj�3sxi$^	b�^$s�¬!^Ni�hjb�hjsxs| �]5^±df[�hyd��:lXkmbedfs³h&d'dx[�^
[�lXg|k¤²$lXbQhjgx^kmbTdx[�^� ����:^	g"�uhjg~d1lj��dx[�^�k¤]�hjrj^^$dfiy©¤©m©

��©%��&d� & � � � �����&��*	�� & � �
��Z�[vk¤s³kmb�k¢dfk¤hj� ^	s|dxk¤]�hydx^Nlj� �
�  �sx^$t hjs�hjb kmb�kmdxkEhy�
£yhj�m �^¥k¤b dx[�^�·ugxs~d�lXgxtv^	g�]5ljdfkmlXb ^$¦7 �hydfkmlXb hj�¤�mlL¬"s>dfl ^	s~dfkm]�hydf^�¬"k¢df[
hjb k¢df^$gfhydxkm£j^�hj�mrXlXg|kmdx[�] � q!df[�^$b �µq-dx[�^	b ��©¤©m© � ^n[vlX�I^Tdf[�kms>hy�¤rXl&o
gxk¢df[v] dflTi	lXbe£j^	gxrj^NhjbvtCrXk¢£X^� �sdf[v^�g|^�hj�¢� ]±h&dfgxk ´Iq#lXg]5lXgx^5^.´vhji.df�¢¡
� � %�� � �����¥¬"k¢df[�h�rXkm£j^	b��3©{Z�l�i	lX]5�� vdx^��F¬!^µ �sx^µdx[�^�·�gxs|d)lXgxt�^$g
]5ljdfkmlXbT^	¦K uhydxk¤ljb §,s|^	^ � b�b�^�´ � ª.®

8���! �.B - �� 5 8/� ! � B - �2� %uK
��l k¢��¬-^Ci	hj�m� � �4% 8 �a � 5 	 a � B !�a �'¬-^F[uh�£X^Fdfl ]5k¤bvk¤]5km²	^�
 %
� �� , - � �  @ % , - � � � � � -� ,?© � ^�dx[�^	g|^$�=lXg|^�[�hL£j^Nh�b�^.¬ ¬)h�¡¥dxlTi$lX]³o
�� vdx^ � q"hjsNdf[v^¥ �b�k¢dphjg~¡ ^$k¤rX^$b £X^$i$dfljg�hjsxs|l�i$kEhydx^	t ¬"k¢df[ df[v^�sx]�hj�m�¤^$s|d
^	kmrX^$bT£yhj�m �^�lj��df[�kms�¦K uhyt�gfhydxk¤i�=lXg|]�©

��©%�?���
� �O��� �s�
���(	��H& � �
� 1�b�i$^ndf[�^ � � ]�hydfg|k¢´ hjb�t � £j^	i$dxlXg>[uhys>�I^$^	b
i	lj]��v vdf^$t+q�¬-^5i�hjbF�=gxlj]�§~�	�Kª�i	lj]��v vdf^�df[v^�tv^	�vdx[ �O5�� �=ljg^�hjip[ i	lXg o
b�^$g >D�� %�� �> � p ��� ��� � �� ��� w � �

� !4o;jhi 8=8 �a � 5 ��� � ��� B
�
8G���L� B B.© � s"¬!^'[uhjt � �

kmb�s|dx^�hjtFlj�*�µq¨¬-^�lX�vdfhjk¤b >D ?� % >D�� ���������#kmb�s|dx^�hjtFlj� >D�� ©'Z�[�^�� ��h&ogfhy]�^.df^$g�i�hjb��:^µ·v´�^	tT�e¡Ndf[v^ �sx^$g"dxl�lX�vdfhjk¤b>dx[�^]5lXgx^g|^�hj�mkms|dfkmit�^$�vdf[
]�hj�+©

� ©��%��� � �=�a	��&
� ��	�� & � �
�

i�i J�~��?�����



�L� ���������
	������	��
������������	���������	 ��	��
�"!#�%$�&('�)*&++,�

a �,¡jlX T�¤l7l -N��hjiY-�hyd"^	¦K uh&dfkmlXb §=�Kª-¡Xlj Q¬"km�¤� s|^	^df[uh&d1¬-^�[uh�£X^
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Z�[�kms3k¤s{df[v^�rX^	b�^$gfhj�vi�hjs|^"dx[uhyd3i	hjb�� d3�I^�s|lX�m£j^	t+q7�� vd{¬-^"i�hjb5s~df �tv¡³sxlX]5^
i�hysx^	s)¬"[v^	gx^µkmd!k¤s)�:lXs|sxkm���¤^�dfl³^�´�dxgfhji.d�lXg dfl�dxgfhjiY-5df[v^�i�hj]5^$gfh�kmbedfgxkmb�s|k¤i
�uhjgxhj]5^$dx^	gxs$© � ^"¬"km�¤�:]�h�-j^1df[�^"�=lX�m�¤lL¬"kmb�r�[e¡7�Ilydf[�^$sxkms�®���

���
% \ i@# ="%

� @ © � ^"b�lL¬ [�hL£j^�ljb��m¡�df[�g|^	^"�uhjgxhj]5^$df^$gxs{dfl�i$lX]5�� vdf^yq�kmb5df[�^��=lX�m�¤lL¬"kmb�ri�hysx^	s'®
§Yheª ��k¢´�^	tQhjb�t -Kb�lL¬"bn�vgxkmb�i	km�uhj�#�:lXk¤bed	® + ; <-, ;§=�?ªTz{ �g|^�gxljdfhydfkmlXb+quhyb�t + ; <-, ; <e\�·�´v^$t+® � % �.&���( * � H 3
§Yi�ªTz{ �g|^�Z�gxhjb�sx�¤hydxk¤lXb¨® � % � ������� � H 3
§=t?ªTz{ �g|^'�1ljdfhydfkmlXbThjb�t + ; <-, ; < \n£yhjg|kEhj�v�¤^y© � %W� ��� & �4( * � H 3
§Y^�ª�5^	bv^	gfhy�+]5l £j^	]5^	bed	q:·v´�^$tn�uhjgxhj]5^$dx^	gxs$® � % �.&���( * ����� � � H 3
Z�[�^�i	hjsx^�_nkms5hQ¬-^	�m�¢oX-Kb�lL¬"b i	hjsx^>¬"[�^$gx^>¬-^�i�hjb � d�i$lX]5�� vdx^>df[�^>��h&o
gfhy]�^.df^$gxs��� vd5¬!^�i	hjb i	hjb i	lX]5�� vdx^Tdx[�^	kmg�£yhjgxk¤hydfkmlXb+© �7l k¢�µ¬-^T[uh�£X^
hjb�kmb�kmdxkEhy�+^	s~dfkm]±h&dfkmlXb�lj�#df[�^$sx^��uhjgxhj]5^$df^$gxs�¬-^'i	hjb�dfgxhjiY-±dx[�^	] tv �gxkmb�r
df[v^�¬"[�lj�¤^±sx^	¦K �^$b�i	^y©QZ�[v^Ni�hysx^���kms�hTs|¡7s|dx^	] ¬"[�^	g|^±df[v^±bK �]��I^$g�lj�
^	¦K uh&dfkmlXb�s1k¤s�df[v^'sxhj]5^�hys"dx[�^�bK �]��:^	g1lj�� �b -Kb�lL¬"bQ£yhjg|kEhj�v�¤^�sxl�k¢d�i	hjb
�:^�sxlX�¢£X^$tTqei$lXb�s|k¤t�^$gxkmb�r�sxlX]5^�s|�¤kmrX[ed{£yhjgxk¤hj���m^)sx v��s|dxkmdx vdfkmlXb+qK�e¡�h�]�hj���m^
��g|lXrXgfhy]T©
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a d"k¤s�¬-^	�m�¢oX-7bvl ¬"bQdf[uhyd�¬-^'[uh�£X^�dc¬!l5¬)h�¡7s1lj�,i$lXb�s|k¤t�^$gxkmb�r±dx[�^���gxlj���¤^$]�®
�X©"^	k¢df[�^$g" �sx^'h5sx�uhjg|sx^�]5^$dx[�l�tTkmbT¬"[�kmip[+®

¯ ¬-^>t�^$dx^	i.d � i$lXgxbv^	gxs �pq�kY© ^j©��Iljk¤bedfs'¬"kmdx[°[�kmrX[�i$ �g|£yhydx �gx^yq{hyd'¬"[�k¤ip[ dx[�^
]5ljdfkmlXb�·u^	�mtTk¤s"t�^.·ub�^	tQk¤b�dc¬-l±t�kmgx^$i$dxk¤lXbvs	q

¯ ¬-^5dxgfhjiY-Tdf[�^$sx^�i$lXgxb�^$gxs$© � s�dc¬-l�i	lXbvsx^	i$ vdfk¢£X^�km]±hyrX^	s�hjg|^�sxkm]5k¤�¤hjg	q+¬-^
[uh�£X^µrXl�l7t�ip[uhjb�i$^	s!dxl�]�hydfip[N^�hjip[>i$lXgxbv^	g3�=gxlX]�lXbv^µkm]±hyrX^1dxl³hjbvljdf[�^$g
 �s|k¤b�r5�=lXg�kmb�s|dfhjb�i$^�h�i	ljgxgx^$�Eh&dfkmlXbQlj�I^$gfhydxlXgxs$q

¯ ¬-^�k¤]5���m^	]5^$bKd�dx[�^µtvk }I^	g|^	bed�^	¦K uh&dfkmlXb�s)g|^$£7k¤^.¬!^$tQ�:^$�=ljgx^1lXb��¢¡NlXb±df[�^$sx^
i	ljgxb�^$gxs	©¶Z�[�k¤s�]5^�hyb�s�df[uhydNdf[�^Fs|dfhj��km�¤km²�h&dfkmlXb hjb�tP���¤hjbuhjg�s~dfgx vi$df vgx^
t�^.df^	i.dfkmlXbN¬"km�¤�?�:^���hjsx^$tNlXb��¢¡5lXb±tuhydph�lX�vdfhjkmb�^	t±lXb�dx[�^	s|^µ�:lXkmbKdxs	©{Z�[�kms
kms"£yhj�mkmtQlXbv�m¡�k¢��df[�^.¡�i	lXg|gx^	i.df�¢¡�ip[uhjgxhji$dx^	g|k¤²$^�df[v^k¤]�hjrX^yq

��©"lXg�hjtvt�h³��kmd"]5lXg|^�^	¦K uh&dfkmlXb�s1hjb�t� �s|^df[�^�kmbv�=lXg|]�hydfkmlXb�rXk¢£X^	b�lXb>dx[�^�¬"[�lX�m^
k¤]�hjrj^j© 1��K£7kmlX �s|�m¡F¬"[uhyd�¬-^5lXb��¢¡F[uh�£X^±hyd·ugxs~d�kmsdf[�^5kmbedf^	bvsxk¢dc¡C]�hj�¨© � ^
df[K �s³]� �s|d5tv^	gxk¢£X^�hyb ^	¦K uhydxk¤ljb°gx^	�¤hydxk¤b�r�dx[�^N£yhjg|kEhydxk¤ljb lj��df[v^NkmbKdx^	b�s|kmdc¡°hyd
^�hjip[T�:lXk¤bed"dfl�dx[�^��IlXkmbed"]5ljdfkmlXbTk¤b�df[�^�g|^$dfkmbuhj� �v�Ehjbv^j©

� � �(��� � � ��! � � ; ���X� ! 8 @ 8 � � 8 � > � � > � �C� �  3�^	g|^>¬!^�i$lXb�s|k¤t�^$g�^�hjip[ km]±hyrX^
�IlXkmbed � �¨hyb�t±dxg|¡�dfl�i	lX]5�� �df^µk¢dfs i	ljgxgx^$sx�:lXb�t�kmb�r³g|^$dxk¤buhy�:]5ljdxk¤ljb ����:¬"kmdx[>h'rXkm£j^	b
k¤bv�=ljgx]�hydfkmlXb ]�hydxgxk ´�� p >� §=dx[�^nkmbe£X^$gxsx^Flj�'hCi	lL£yhjgxk¤hjb�i$^Lª±^.£X^	bedx uhj�m�m¡ ²$^	g|l km�dx[�^
gx^$dxk¤b�hj� ]5ljdfkmlXb�k¤s"b�lyd�tv^$·ub�^$tnh&d1dx[�kms1�:lXkmbed�©

� ^5i	lXbvsxkmt�^	g�hjb k¤]�hjrX^�s|^	¦K �^$b�i	^�hys �csx�uh&dfkmlyo dx^	]5�Iljgfhj� ��£jlX�m �]5^�¬"k¢df[�lj vd�hjbe¡
� �uhjs~d.�hjb�t �c�= vdx �gx^"��� �d1¬!hjbed1dfl5]�h�-j^df[v^'�:^	s~dµlj vd�df[�^¬"[�lj�¤^�tuhydfh³£XlX�m �]5^j©

��k¤buhy�¤�¢¡5¬!^�km]5���m^	]5^	bed1h�]� ��¢dfk ocsxi	hj�m^�hj����g|lehjip[>kY© ^y©{i	lXbvsxkmt�^	g)i$lX]5�� vdfhydfkmlXb�s)kmb
�¤lL¬ gx^$sxlX�m vdxk¤lXbQk¤]�hjrj^	s�·�gxs|d�hjb�tTdf[�^$b� �sx^�kmdµhjs�k¤b�k¢dfk¤hj� £yhj�m �^	s1�=lXgµh5·ub�^$gµi	lj]��v �o
dphydxk¤lXbQhyd�h5[�k¤rj[�^	g1gx^$sxlX�m vdfkmlXb+© x l ¬-^	g�gx^$sxlX�m vdfkmlXb�s�hjg|^� �s|^	tQ�I^$i�hj �s|^�dx[�^�g|^	s|k¤t� �hj�
t�k¤s|�uhjg|kmdc¡��:^$dc¬-^	^$bQdc¬-l��=gxhj]5^	s1k¤s"kmbK£j^	g|sx^	�¢¡T��gxlj�IlXg~dfkmlXbuhj�Idfl�df[�^�g|^	sxlj�¤ vdxk¤ljb+©

� �¤��dx[�^	s|^ni�hyb �:^Qs| �]5]±hygxkm²	^	t �K¡ i$lXb�sxkmt�^$gxkmb�r�df[v^T£j^	i$dxlXgxk¤hj�1k¤bvt�k¤i$^	s !�hjs±h
�yoct�km]5^	b�s|k¤ljbuhj�+£X^$i$dxlXg�®! % 8 8�+ <-,TB

r s�t uac]�hjrX^ x l�i	hydfkmlXb
< #r2s�t#uac]�hjrX^ �� �]��I^$g

< mr2sxt2uac]�hjrX^��"^	s|lX�m vdfkmlXb
B
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�1Y[X �OcMi[j1k eMnm]��N]`bTb�i�����aZkZi a'a6w"]`bTg eMa6bvY
� � � �u� 8 @ > � 8 � �v� > � UX> � � > � �h> � � > � ���#���v� �h> �, �  �s| uhj�1hjs|sx �]5�vdxk¤lXb �=lXg
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