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Z[ \]^ _` aa`b c[d b^ e`[fcg^h c[ij\f dck^[ lf m[c\^ f^nj^[e^f `_ i`fc\ck^ c[\^d^hf o p ck^[ l ih`i ^h\q
r `_ \]^ i `ffcs a^ c[ij\f t b^ flq \]l\ l f^nj^[e^ `_ a^[d\] u cf v wx yz x z{| }y~�}x ���� r c_ c\ el[[`\
s ^ �`gcm^g c[ vu `h a^ff i ale^f \` �l�^ c\ fl\cf_q r o �[ vw~�}~ _`h r cf l hl[g`� c�^g lad`hc\]�
b]ce] �l�^f nj^hc^f ls `j\ l[ c[ij\ f^nj^[e^ `_ a^[d\] u t ^le] nj^hq e`[fcf\c[d `_ m[gc[d \]^ klaj^
`_ \]^ f^nj^[e^ l\ l fi ^ecm^g a` el\c`[ t l[g gcf\c[djcf]^f b c\] ih`slscac\q l\ a^lf\ �� s ^\b^^[ \]^
elf^ \]l\ \]^ dck^[ c[ij\ fl\cfm^f r l[g \]^ elf^ \]l\ c\ cf v�_lh _h`� fl\cf_q c[d r o �^ �l�^ [`
lffj�i\c`[ `[ \]^ e`�ij\l\c`[la e`�ia^� c\q `_ g^ecg c[d b]ce] nj^hc^f \]^ lad`hc\]� �l�^f o

�]^ `s� ^e\ `_ c[k^f\cdl\c`[ ]^h^ cf \]^ � c[ c�j� [j�s^h `_ nj^hc^f \]l\ l[ v�\^f\ [^^gf \` �l�^ �
_`h ^�l�ia^ t c\ cf ih`k^[ c[ ��� �f^^ laf` ��� _`h h^al\^g liiacel\c`[f� \]l\ \]^ ih`i ^h\q `_ s ^c[d l
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�`[`\`[^ [`[g^eh^lfc[d f^nj^[e^ h^njch^f [` �`h^ \]l[ � �a`d u � nj^hc^f _`h l[q m�^g v � c\ blf laf`
ih`k^[ \]^h^ \]l\ \]cf s`j[g cf \cd]\ _`h [`[�lgli\ck^ \^f\c[d lad`hc\]� f slf^g `[ e`�ilhcf`[f o

�^k^hla [`\c`[f `_ \^f\c[d b^h^ c[k^f\cdl\^g c[ klhc`jf b`h�f o �]^ d^[^hla [`\c`[ `_ ih`i ^h\q
\^f\c[d blf mhf\ _`h�jal\^g sq �jsc[_^ag l[g �jgl[ �¿¿� t b]` b^h^ �`\ckl\^g �lc[aq sq c\f e`[�
[^e\c`[ \` \]^ f\jgq `_ ih`dhl� e]^e�c[d o Z[ ��� \]^ [`\c`[ `_ \^f\ls cac\q c[ \]^ e`[\^�\ `_ dhli]f
blf c[\h` gje^g t l[g c[k^f\cdl\^g _jh\]^h c[ �¿� o Z[ ��� \]^ [`\c`[ `_ \^f\ls cac\q c[ \]^ e`[\^�\ `_
h^djalh al[djld^f blf c[k^f\cdl\^g o Z[ ��� t ��� l[g ��� ih`i ^h\c^f g^m[^g c[ \^h� f `_ �`[`\`[ cec\q
l[g `hg^h h^al\c`[f b^h^ c[k^f\cdl\^g o

Z[ \]^ _` aa`b c[d b^ e`[e^h[ `jhf^ak^f b c\] ih`i ^h\c^f `_ f^nj^[e^f `_ i `fc\ck^ c[\^d^hf t g^m[^g
`[aq c[ \^h� f `_ \]^ `hg^h h^al\c`[f s ^\b^^[ \]^ klaj^f `_ \]^ch �^�s^hf o � `h^ _`h� laaqt b^ flq
\]l\ l ih`i ^h\q r `_ fje] f^nj^[e^f cf {z��z �y}�� c_ _`h l[q \b` f^nj^[e^f 	 
 � � � � � 	
 l[g � 
 � � � � � �

fje] \]l\ 	� � 	� c_ l[g `[aq c_ �� � �� _`h ^k^hq ¿ � � � � � u t ^c\]^h s`\] fl\cf_q r `h s `\] g` [`\ �
b^ flq \]l\ l ih`i ^h\q r cf }~z{�� �� {z��z �y}�� c_ c[ lggc\c`[ t \b` f^nj^[e^f lf ls `k^ lh^ ^c\]^h
s `\] v�_lh _h`� fl\cf_q c[d r `h s `\] lh^ [`\ �_`h ^k^hq v� o Z[ ilh\cejalh t ih`i ^h\c^f g^m[^g lf \]^
f^nj^[e^ fl\cf_q c[d e^h\lc[ b^l� c[^njlac\c^f s ^\b^^[ c\f �^�s^hf lh^ f\h`[daq `hg^h slf^g o

�]^ �lc[ h^fja\ ih`k^[ c[ \]^ _` aa`b c[d cf \]l\ _`h l[q f\h`[daq `hg^h slf^g ih`i ^h\qt fje] lf
\]^ ih`i ^h\q `_ s ^c[d l �`[`\`[^ [`[g^eh^lfc[d f^nj^[e^ t l[g _`h l[q v t \]^h^ ^� cf\f l[ v�\^f\ b c\]
l[ `i\c� la [j�s^h `_ nj^hc^f b]ce] �l�^f c\f nj^hc^f slf^g `[aq `[ \]^ a` el\c`[f `_ \]^ ih^k c`jf
nj^hc^f l[g \]^ `hg^h h^al\c`[f s ^\b^^[ \]^ klaj^f `_ \]^ c[ij\ c[ \]^f^ a` el\c`[f t l[g �l�^f [`
`\]^h jf^ `_ \]^ klaj^f o Z[ ilh\cejalh t _`h \]^ ih`i ^h\q `_ s ^c[d l �`[`\`[^ [`[g^eh^lfc[d f^nj^[e^ t
c\ cf f]`b[ \]l\ \]^h^ ^� cf\f l[ `i\c� la v�\^f\ b]ce] cf [`[�lgli\ck^ � \`d^\]^h b c\] \]^ h^fj a\f _h`�
��� \]cf d ck^f \]^ \cd]\ s`j[g `_ fje] l \^f\ h^njchc[d � �a`d u� nj^hc^f _`h l[q m�^g f�laa ^[`jd] v o

�]^ ih``_ e`�sc[^f l �^\]`g _h`� ��� b c\] lggc\c`[la lhdj�^[\f o �^e\c`[ � ih^f^[\f \]^ d^[�
^hla \` `af jf^g c[ \]^ _` aa`b c[d t c[eajgc[d �l� f^q �f �]^`h^� t l[g l e]lhle\^hc�l\c`[ `_ \^f\c[d
lad`hc\]� f sq _j[e\c`[f t b]ce] b^ g^k^a`i ]^h^ _`h \]^ ijhi `f^ `_ _`h�lac�c[d l[g ih`kc[d e`hh^e\�
[^ff `_ e^h\lc[ � l[cijal\c`[f `_ \]^ lad`hc\]� f o �^e\c`[ � ih^f^[\f \]^ ih``_ `_ \]^ �lc[ h^fja\ l[g
`_ \]^ l_`h^�^[\c`[^g \cd]\ s `j[g `[ �`[`\`[cec\q \^f\c[d o �^e\c`[ � cf ls `j\ \]^ i `ffcs a^ gc�^h�
^[e^ s ^\b^^[ lgli\ck^ l[g [`[�lgli\ck^ \^f\c[d `_ `hg^h slf^g ih`i ^h\c^f t l[g \]^ m[la �^e\c`[ �
e`[\lc[f f`�^ lggc\c`[la e`[eajg c[d e`��^[\f o
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� c[e^ b^ lh^ `[aq c[\^h^f\^g c[ \]^ [j�s^h `_ nj^hc^f l \^f\c[d lad`hc\]� �l�^f t b^ el[ �l�^ l
f^ilhl\^ l[laqfcf _`h ^k^hq i `ffcs a^ c[ij\ fc�^ o �^ laf` lffj�^ b c\]`j\ a`ff `_ d^[^hlac\q \]l\ \]^
lad`hc\]� lablqf �l�^f \]^ fl� ^ [j�s^h `_ nj^hc^f _`h laa c[ij\f `_ \]^ fl� ^ fc�^ t l[g \]^[ � l�^f
\]^ g^ecfc`[ b]^\]^h \` lee^i\ `h h^� ^e\ slf^g `[ \]^f^ o Z[ \]cf fi chc\ b^ _`h�jal\^ \]^ _` aa`b c[d
g^m[c\c`[ o

� �� � ��w~�}~�z cf l hl[g`� c�^g lad`hc\]� b]`f^ c[ij\ cf d ck^[ lf l _j[e\c`[ _h`� l m�^g g`�lc[
� \` \]^ f^\ `_ i `fc\ck^ c[\^d^hf t b ]ce] �l�^f � nj^hc^f � l nj^hq `_ \]^ lad`hc\]� e`[fcf\f `_ m[gc[d
`j\ \]^ klaj^ `_ \]cf _j[e\c`[ `[ l fi ^ecm^g �^�s^h `_ � o 	`h fc�iacec\qt b^ lffj�^ \]l\ \]^ g`�lc[
� cf \]^ f^\ 
¿ � � � � � u� l[g g^[`\^ \]^ klaj^f `_ \]^ c[ij\ _j[e\c`[ sq � 
 � � � � � �
 h^fi ^e\ck^aqo

�
������� � �� ���������
� _`h�la blq \` e]lhle\^hc�^ l dck^[ �� � ���\^f\^h � t cf sq g^m[c[d _`h ^k^hq ¿ � � � u l[g
¿ � � � � \]^ _j[e\c`[ � � !� �� 
 �" 
 � � � � � � # 
 �" # 
� lf \]^ ih`sls cac\q \]l\ t d ck^[ \]l\ \]^ mhf\ � $ ¿
nj^hc^f `_ \]^ lad`hc\]� b^h^ � 
 � � � � � � # 
 l[g \]l\ \]^ e`hh^fi `[gc[d l[fb^hf _`h \]^f^ nj^hc^f
b^h^ " 
 % �� & � � � � �" # 
 % ��'(& t \]^ � �\] nj^hq `_ \]^ lad`hc\]� b caa s ^ � % � �c[ ilh\cejalh
� �)!� cf � jf\ \]^ ih`slscac\q \]l\ \]^ lad`hc\]� �l�^f � c\f mhf\ nj^hq � � \]^ ih`slscac\q \]l\ \]^
lad`hc\]� lee^i\f l_\^h \]^ ls `k^ nj^hc^f lh^ �lg^ cf g^[`\^g sq � * �� 
 �" 
 � � � � � �+ �"+ � o �]cf _l� caq
`_ _j[e\c`[f t b]ce] b^ elaa c[ \]^ _` aa`b c[d \]^ � wx ,�-~�{�} -{zz�}.{����� ~{ � t e]lhle\^hc�^f c\
sj\ cf [`\ lablqf j[cnj^ t lf c\ � cd]\ s ^ \]^ elf^ \]l\ _`h l e^h\lc[ c[ij\ l[g l e^h\lc[ f^nj^[e^
� 
 � � � � � � # 
 \]^ lad`hc\]� [^k^h �l�^f \]cf f^nj^[e^ `_ nj^hc^f o Z\ cf laf` b`h\] [`\c[d \]l\ _`h
^k^hq _l� caq `_ [`[�[^dl\ck^ _j[e\c`[f b]ce] fl\cf_q c[ \]^ ls `k^ [`\l\c`[
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 �" # 
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� * �� 
 �" 
 � � � � � �+ �"+ � � ¿

_`h ^k^hq ¿ � � � � t ¿ � �� � u l[g " � t \]^h^ ^� cf\f l e`hh^fi `[gc[d �� � ���\^f\^h o
�]^ _j[e\c`[f g^m[^g sq

1 �)! �� 
 � % � �)!� & �

1 � ! �� 
 �" 
 � � � � � � # 
 �" # 
 � � � % � � !�' �� 
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 � � � � � � # 
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�1 � # 
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 �" 
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 �" 
 � � � � � �+# 
 �"+# 
 � �+ �� * �� 
 �" 
 � � � � � �+ �"+ � �

b]ce] b^ elaa \]^ 1 wx ,�-~�{�} -{zz�}.{����� ~{ � t lh^ j[cnj^ \` � l[g e]lhle\^hc�^ c\ o � `h^`k^h t
_`h l[q _l� caq � `_ [`[�[^dl\ck^ _j[e\c`[f fl\cf_q c[d c[ \]^ ls `k^ [`\l\c`[
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 � � � � � �+ �"+ � � 1 �+! �� 
 �" 
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 �"+# 
 � �+ �

_`h laa � t �� l[g " � t \]^h^ ^� cf\f l e`hh^fi `[gc[d �� � ���\^f\^h o
�^ flq \]l\ l f^nj^[e^ 
� � �¿ � � � `_ �� � ���\^f\^hf �.{��~� �}�� -{���z� �} ~{ � c_ \]^ f^nj^[e^

`_ \]^ch e`hh^fi `[gc[d 1 �_j[e\c`[ _l� cac^f �� i`c[\b cf^ e`[k^hd^f \` \]^ _l� caq � `_ \]^ 1 �_j[e\c`[f
`_ � o �]cf cf ^njckla^[\ \` flq c[d \]l\ � � e`[k^hd^ \` � c_ _`h l[q m�^g c[ij\ � 
 � � � � � �
 l[g l[q
m�^g nj^hq f^nj^[e^ � 
 � � � � � �+ t \]^ ih`slscac\q \]l\ � � i^h_`h� f \]cf nj^hq f^nj^[e^ l[g lee^i\f t lf
b^aa lf \]^ ih`slscac\q \]l\ � � i ^h_`h� f c\ l[g h^� ^e\f t e`[k^hd^ \` \]^ e`hh^fi `[gc[d ih`sls cac\c^f
`_ � o

�^ flq \]l\ l _j[e\c`[ cf {z��z �y}�� c[ f`�^ `_ c\f klhcls a^f c_ c\ g^i ^[gf `[aq `[ \]^ `hg^h
h^al\c`[f s ^\b^^[ \]^f^ klhcls a^f l[g \]^ klaj^f `_ \]^ `\]^h klhcls a^f o 	`h ^�l�ia^ t \]^ _j[e\c`[
i `f �	 
 � � � � � 	 � �� \]l\ dck^f \]^ c[g^� `_ \]^ � �\] alhd^f\ klaj^ l�`[d 	 
 � � � � � 	  �\]^ mhf\ c_ \]^h^
lh^ f^k^hla fje] 	� � cf `hg^h slf^g c[ 	 
 � � � � � 	 o

�^ flq \]l\ l �� � ���\^f\^h � cf {z��z �y}�� c_ laa c\f 1�_j[e\c`[f lh^ `hg^h slf^g c[ \]^ch c[ij\
klhcls a^f �" � c[ \]^ ls `k^ [`\l\c`[ � o � ih`i`fc\c`[ f\l\c[d \]l\ l �� � ���\^f\^h _`h �`[`\`[ cec\q
b]ce] cf `hg^h slf^g el[ laf` s ^ e`[fcg^h^g \` s ^ [`[�lgli\ck^ �c o^ o `[^ laa `_ b]`f^ 1 �_j[e\c`[f
sj\ 1* g` [`\ g^i^[g `[ \]^ c[ij\ klhcls a^f l\ laa� cf ih`k^[ c[ �^e\c`[ � o

�]^ _`aa`b c[d a^��l t slf^g `[ e`�ile\[^ff �h^�^�s^h \]l\ laa klhcls a^f `_ \]^ 1 �_j[e\c`[f `_
l �� � ���\^f\^h sj\ \]^ c[ij\ klhcls a^f lh^ h^f\hce\^g \` 
¿ � � � � � u�� t cf c��^gcl\^ o

����	 
 �� 
 ��z� }��, �� -� {x {z��z �y}�� �� � ��w~�}~�z} �y} y -{���z� ��� }, �}��, ��-�� �
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������ �� �������
�f b c\] \]^ h^fja\f `_ ��� h^dlhgc[d \]^ f\h^[d\] `_ e`�ilhcf`[ slf^g lad`hc\]� f c[ `\]^h e`[\^�\f t
�l� f^q �f �]^`h^� ialqf l �l� `h h`a^ c[ \]^ ih``_f ]^h^ o

����	 
 �
 �� 	� ��� �� 	
����� 
 ��� � �� � ���� �� ���� �x � �} y�� � ��~� x y| ��� {x x ,�-~�{�}
x z{| ~� � }, �}�~} {x }�� � � {x ~� � .{}�~��� �� ~�� �z} ~{ y � ��~� zy�� �� ~� �� ~� �z� �� �}~} y� ��� ��~�
}, �}�~ � {x ~� � .{}�~��� �� ~�� �z}� },-� ~�y~ ~� � z�}~z�-~�{� {x ~� � | �| ��z} {x � ~{ ~� � }, �} �~} {x
}�� � � {x ~� � | �| ��z} {x � yz� y � � -{�}~y�~ x ,�-~�{�} �

Z[ `hg^h \` g^la b c\] _j[e\c`[f b c\] � klhcls a^f c[ d^[^hla t \]^ _` aa`b c[d fc�ia^ l[g b^aa �[`b[
e`h`aalhq cf jf^g o

������	�� 
 �� ���� � �� � ����� �x � �} y � ��~� x y| ��� {x x ,�-~�{�} � �~� � �yz�y���} x z{| ~� � . {}w
�~��� �� ~�� �z} ~{ y � ��~� zy�� �� ~� �� ~� �z� �� �} ~} y� ��� ��~� },�}�~ � {x ~� � �� ~�� �z} },-� ~�y~ ~� �
z�}~z�-~�{� {x ~� � | �| ��z} {x � ~{ � yz� y � � {z��z �y}�� �� ~� ��z �yz�y���} �

� � TUU  U  S!� � � YR T��W �S�

�^ flq \]l\ \b` �� � ���\^f\^hf � l[g " lh^ # }�| ��yz �� ���y��� c_ _`h ^k^hq i`ffcs a^ c[ij\ `k^h \]^
g`�lc[ � t \]^ ih`slscac\q \]l\ � lee^i\f c\ l[g \]^ ih`slscac\q \]l\ " lee^i\f c\ gc�^h sq [` �`h^
\]l[ # o

�^ flq \]l\ " ���y��} # y} � �� � y} � � �~� z�}. �-~ ~{ y . z{. �z~� r �`_ \]^ i `ffcs a^ c[ij\f `k^h
� � t c_ _`h ^k^hq c[ij\ fl\cf_q c[d r \]^ ih`slscac\q \]l\ " lee^i\f cf [` �`h^ \]l[ # a^ff _h`� \]^
c[m�j� ih`slscac\q \]l\ � lee^i\f l[q c[ij\ fl\cf_q c[d r t l[g _`h l[q m�^g v l[g ^k^hq c[ij\
b]ce] cf v�_lh _h`� fl\cf_q c[d r t \]^ ih`sls cac\q \]l\ " h^� ^e\f cf [` �`h^ \]l[ # a^ff _h`� \]^
c[m�j� ih`sls cac\q \]l\ � h^� ^e\f l[q c[ij\ b]ce] cf v�_lh _h`� fl\cf_q c[d r o Z[ ilh\cejalh t c_ "
cf # fc� calhaq s ^]lk^g lf � \]^[ c\ laf` s ^]lk^f # lf b^aa lf � b c\] h^fi ^e\ \` l[q ih`i^h\qo �^
flq \]l\ " ���y��} y} � �� � y} � � �~� z�}. �-~ ~{ r c_ c\ s ^]lk^f # lf b^aa lf � b c\] h^fi ^e\ \` r _`h
# % $ o
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	`h l �� � ���\^f\^h � l[g l �`[`\`[^ c[eh^lfc[d _j[e\c`[ `k^h \]^ i `fc\ck^ c[\^d^hf ' t b^ g^m[^
\]^ �� � ���\^f\^h � ( lf fc�jal\c[d � `k^h ' �� 
� � � � � � ' ��
 � �b]^h^ � 
 � � � � � �
 cf \]^ `hcd c[la c[ij\� o
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Z[ `\]^h b`hgf t \]^ _l� caq �� `_ \]^ 1 �_j[e\c`[f `_ � ( cf g^m[^g c[ \^h� f `_ \]^ _l� caq � `_ \]^
1 �_j[e\c`[f `_ � lf _` aa`b f o
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jf^g c[ e`[� j[e\c`[ b c\] �l� f^q �f �]^`h^� shc[df jf \` \]^ _` aa`b c[d �^q a^��l o
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\^f\^h � o �^ \]^[ a^\ � � g^[`\^ l _l� caq `_ _j[e\c`[f fje] \]l\ \]^ch hl[d^ cf \]^ �m[c\^ � f^\
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Z\ cf [`\ ]lhg \` f^^ \]l\ fje] l _l� caq ^� cf\f o �^\\c[d � � g^[`\^ \]^ �� � ���\^f\^h e`hh^fi `[gc[d \`
� � t c\ cf laf` [`\ ]lhg \` f^^ \]l\ � � cf 


� fc� calhaq s ^]lk^g lf � o
	 fc[d 
`h`aalhq � o� t b^ [`b m[g l fjsf^\ � `_ \]^ c[\^d^hf fje] \]l\ \]^ h^f\hce\c`[ `_ laa

� ^�s^hf `_ � � \` � lh^ `hg^h slf^g �fc[e^ laa � ^�s^hf `_ � � [`b ]lk^ l m[c\^ hl[d^ t l[g laa \]^ch
klhcls a^f lilh\ _h`� \]^ c[ij\ klhcls a^f lh^ h^f\hce\^g \` 
¿ � � � � � u� t b^ el[ h^gje^ � � \` l _l� caq `_
_j[e\c`[f lf c[ \]^ _`h�jal\c`[ `_ \]^ e`h`aalhq � o �^ g^m[^ \]^ �`[`\`[^ _j[e\c`[ ' f` \]l\ ' ���
cf \]^ � �\] f�laa^f\ �^�s^h `_ � _`h ^k^hq � o �]^ �� � ���\^f\^h " � % � �( cf ea^lhaq `hg^h slf^g o Z\
laf` s ^]lk^f lf b^aa lf � � t l[g \]jf s ^]lk^f 


� lf b^aa lf � o �

�]^ _`aa`b c[d cf \]^ �lc[ h^fj a\ o Z\ c�iac^f \]l\ _`h l[q f\h`[daq `hg^h slf^g ih`i ^h\q r l[g
l[q v t \]^h^ ^� cf\f l[ `i\c� la v�\^f\ �b]ce] gcf\c[djcf]^f b c\] ih`slscac\q l\ a^lf\ �� s ^\b^^[ \]^
elf^ \]l\ \]^ c[ij\ fl\cfm^f r l[g \]^ elf^ \]l\ c\ cf v�_lh _h`� fl\cf_q c[d r �t b]ce] cf `hg^h slf^g o
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 �{z ���z� �� � ��w~�}~�z � y�� }~z{�� �� {z��z �y}�� . z{. �z~� r ~� �z� �� �} ~} y� {z��z
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� ��� � � 	`h ^k^hq � t a^\ " � s ^ \]^ `hg^h slf^g �� � ���\^f\^h b]ce] s ^]lk^f 

� lf b^aa lf � h^fi ^e\ \`

r t b]ce] cf ih`k cg^g sq �^��l � o¿o
�q \]^ ih^kc`jf gcfejffc`[ ls `j\ `hg^h slf^g \^f\^hf t \]^h^ ^� cf\f l fjsf^nj^[e^ 
" � � �¿ � � �

`_ 
" � �¿ � � � b]ce] e`[k^hd^f � a^\ jf g^[`\^ \]^ ac� c\ �� � ���\^f\^h sq " o �^ [`b ih`k^ \]l\ "
s ^]lk^f # lf b^aa lf � _`h l[q # � $ � \] cf c�iac^f \]l\ c\ cf \]^ h^njch^g lad`hc\]� o

pck^[ # l[g l[ c[ij\ � 
 � � � � � �
 b]ce] fl\cfm^f r t a^\ � s ^ l[ c[\^d^h fl\cf_q c[d � + � �## 
 l[g
laf` \]l\ \]^ ih`sls cac\q \]l\ " lee^i\f � 
 � � � � � �
 gc�^hf sq [` �`h^ \]l[ 


� # _h`� \]^ ih`slscac\q
\]l\ " �� lee^i\f c\ �fje] l � ^� cf\f sq \]^ i `c[\b cf^ e`[k^hd^[e^ \` " � o � c[e^ " � � laf` s ^]lk^f 


� #
lf b^aa lf � t \] cf c�iac^f c[ ilh\cej alh \]l\ \]^ ih`slscac\q \]l\ " lee^i\f \]cf c[ij\ cf [` �`h^
\]l[ # a^ff _h`� \]^ c[m�j� ih`slscac\q \]l\ � lee^i\f l[q c[ij\ c[ r o �]^ elf^ _`h c[ij\f b]ce]
lh^ v�_lh _h`� fl\cf_q c[d r cf ih`k^[ c[ l[ l[la`dj^ _lf] c`[ o �

%������ ��� ������������
�]^ _`aa`b c[d fc�ia^ ih`i `fc\c`[ f\l\^f \]l\ l[ `hg^h slf^g lad`hc\]� _`h \^f\c[d b]^\]^h l f^nj^[e^
cf �`[`\`[^ [`[g^eh^lfc[d el[ s ^ e`[fcg^h^g \` s ^ l [`[�lgli\ck^ `[^ o
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� ��� � � �^ �lq fl_^aq lffj�^ \]l\ � lablqf h^� ^e\f \]^ c[ij\ c_ c[ \]^ ^[g laa nj^hc^g klaj^f g`
[`\ h^ih^f^[\ l �`[`\`[^ [`[g^eh^lfc[d fjsf^nj^[e^ `_ \]^ c[ij\ o

�^ a^\ � � g^[`\^ \]^ �� � ���\^f\^h b]ce] cf `s\lc[^g sq fc�jal\c[d � `k^h \]^ c[ij\ f^nj^[e^
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 � u t b]^h^ � 
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 h^ih^f^[\ \]^ c[ij\ dck^[ \` � � o Z[ `\]^h b`hgf t \]^ _l� caq
�� `_ 1 �_j[e\c`[f `_ � � cf g^m[^g c[ \^h� f `_ \]^ _l� caq � `_ 1 �_j[e\c`[f `_ � lf _` aa`b f o
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�`[`\`[^ [`[g^eh^lfc[d c_ l[g `[aq c_ f` cf � 
 � � � � � �
 o Z\ cf laf` ea^lh \]l\ c_ _`h f`�^ � \]^ klaj^f
`_ \]^ c[ij\ l\ � 
 � � � � � � g` [`\ _`h� l �`[`\`[^ c[eh^lfc[d fjsf^nj^[e^ t \]^ \^f\^h b caa h^� ^e\
h^dlhg a^ff `_ b]l\ nj^hc^f lh^ �lg^ l_\^h \]^ � �\] nj^hqo

�]jf b^ el[ g^m[^ " lf \]^ \^f\^h b]ce] fc�jal\^f \]^ nj^hc^f `_ � � �`h � _`h \]l\ � l\\^h� `k^h t
flqt \]^ c[ij\ ¿ � � � � � u �b^ jf^ ]^h^ \]^ lffj�i\c`[ \]l\ � cf `hg^h slf^g� t \]^[ e]^e�f b]^\]^h
\]^ klaj^f `_ \]^ le\jla c[ij\ l\ � 
 � � � � � �+ c[g^^g _`h� l �`[`\`[^ fjsf^nj^[e^ t l[g lee^i\f �b c\]
\]^ ih`slscac\q \]l\ � lee^i\f c[ \]cf elf^� `h h^� ^e\f lee`hgc[daqo �

� ]^[ jf^g \`d^\]^h b c\] �]^`h^� � o� l[g \]^ h^fja\f _h`� ��� t \]^ _` aa`b c[d \cd]\ s `j[g `[
\]^ nj^hq e`�ia^� c\q `_ \^f\c[d l f^nj^[e^ _`h �`[`\`[ cec\q cf le]c^k^g o
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� ��� � � 	h`� �]^`h^� � o� l[g � h`i `fc\c`[ � o� c\ _` aa`b f \]l\ [` v�\^f\ _`h \]cf ih`i ^h\q el[ i ^h_`h�
s^\\^h b c\] h^dlhgf \` \]^ nj^hq e`�ia^� c\q \]l[ \]^ s ^f\ `hg^h slf^g [`[�lgli\ck^ `[^ o Z[ ��� c\
blf f]`b[ \]l\ _`h l m�^g f�laa ^[`jd] v \]^h^ ^� cf\f [` fje] v�\^f\ _`h \]cf ih`i ^h\q b]ce] � l�^f
� �a`d u � nj^hc^f t l[g ]^[e^ \]^ a`b^h s `j[g o

� ilh\cejalh v�\^f\ �_`h l[q m�^g v� b]ce] �l�^f � �a`d u� nj^hc^f `[ \]^ c[ij\ f^nj^[e^ blf
ih`kcg^g c[ ��� t f` \]cf s `j[g cf \cd]\ o �
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�]^h^ ^� cf\ `hg^h slf^g ih`i ^h\c^f b]^h^ t j[ ac�^ �`[`\`[cec\qt \]^h^ cf l alhd^ dli s ^\b^^[ \]^
nj^hq e`�ia^� c\q `_ \]^ s ^f\ lgli\ck^ \^f\ l[g \]l\ `_ \]^ s ^f\ [`[�lgli\ck^ `[^ o �` f]`b \]cf t
[`\^ mhf\ \]l\ ih`i ^h\c^f `_ f^nj^[e^f `_ ��~} �b c\] l e`hh^fi `[gc[d g^m[c\c`[ `_ \^f\c[d � b]ce] ]lk^
fje] l dli el[ s ^ e`[k^h\^g c[\` f\h`[daq `hg^h slf^g ih`i^h\c^f `_ f^nj^[e^f `_ i `fc\ck^ c[\^d^hf
b c\] l fc� calh dli sq h^i alec[d ^le] sc\ b c\] \b` i`fc\ck^ c[\^d^hf t e`[fcg^hc[d \]cf s c\ \` s ^ �¿

c_ l[g `[aq c_ \]^f^ \b` c[\^d^hf lh^ ^njla o

� ih`i ^h\q `_ f^nj^[e^f `_ s c\f b c\] l[ ^�i`[^[\cla dli s^\b^^[ c\f lgli\ck^ l[g [`[�lgli\ck^
\^f\f el[ s ^ e`[f\hje\^g _h`� \]^ e`[\^�\ _h^^ al[djld^ ih`k^[ c[ ��� [`\ \` s ^ \^f\ls a^ b c\] l
e`[f\l[\ [j�s^h `_ nj^hc^f �f^^ laf` ��� _`h l[`\]^h �`g^a b c\] l alhd^ dli s ^\b^^[ lgli\ck^ l[g
[`[�lgli\ck^ \^f\c[d `_ f`�^ ih`i^h\c^f� o � ^h^ b^ f�^\e] l[`\]^h fje] ih`i^h\qo �^ e`[fcg^h \]^
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c[ij\ \` ^[e`g^ lg� le^[eq �l\hce^f `_ \b` dhli]f b c\] l[ cg^[\cela [j�s^h `_ k^h\ce^f t l _j[e\c`[
_h`� \]^ k^h\ce^f `_ \]^ mhf\ dhli] \` \]^ k^h\ce^f `_ \]^ f^e`[g `[^ t l[g l _j[e\c`[ _h`� \]^ k^h\ce^f
`_ \]^ f^e`[g \` \]^ k^h\ce^f `_ \]^ mhf\ o �]^ ih`i ^h\q cf g^m[^g lf \]l\ `_ \]^ \b` _j[e\c`[f s ^c[d
c[k^hf^f `_ ^le] `\]^h lf b^aa lf cf`�`hi]cf� f s^\b^^[ \]^ \b` dhli]f o

� ^[`\c[d \]^ fc�^ `_ \]^ c[ij\ sq � t _`h ^k^hq v \]^h^ ^� cf\f l[ lgli\ck^ v�\^f\ b]ce] � l�^f
� �a`d � � nj^hc^f � c\ i ce�f hl[g`� aqt j[c_`h� aq l[g c[g^i ^[g^[\aq l e`[f\l[\ [j�s^h `_ k^h\ce^f
`_ \]^ mhf\ dhli] t nj^hc^f \]^ klaj^f `_ \]^ mhf\ _j[e\c`[ l\ \]^f^ a` el\c`[f t \]^ klaj^f `_ \]^
f^e`[g _j[e\c`[ l\ \]^ \lhd^\ a` el\c`[f fi ^ecm^g sq \]^ mhf\ _j[e\c`[ \` \^f\ \]l\ \]^ _j[e\c`[f lh^
c[k^hf^f �f^^ ��� `h ��� b]^h^ c\ cf ^�i alc[^g c[ l gc�^h^[\ e`[\^�\ b]q fje] l ih` e^gjh^ \^f\f \]l\
\]^ _j[e\c`[f lh^ ea`f^ \` s ^c[d c[k^hf^f� t l[g m[laaq e]^e�f sq nj^hq c[d `[ \]^ dhli]f \]l\ \]^
_j[e\c`[f fl\cf_q \]^ cf`�`hi]cf� e`[gc\c`[f c[ \]^f^ a` el\c`[f o �]^ nj^hqc[d `_ \]^ klaj^f `_ \]^
_j[e\c`[f \l�^f � �a`d � � s c\ nj^hc^f i ^h a` el\c`[ t l[g \]^ nj^hqc[d `[ \]^ dhli]f lggf l e`[f\l[\
[j�s^h \` \]^f^ o

�` f]`b \]l\ [`[�lgli\ck^ \^f\c[d _`h \]cf ih`i ^h\q cf ]lhg t b^ jf^ \]^ ^�i al[l\c`[ c[ �¿� �f`�^
`_ c\ cf c[ \]^ e`[eajgc[d e`��^[\f� \]l\ _`h f`� ^ v c\ cf ]lhg \` v�\^f\ b c\] � ��� � nj^hc^f _`h \]^
ih`i ^h\q `_ \b` dhli]f b c\] � k^h\ce^f ]lk c[d y�� cf`�`hi]cf� s^\b^^[ \]^� t l[g dck^ l[ � �� 
�� �
a`b^h s`j[g `[ \]^ nj^hq e`�ia^� c\q ]^h^ o

�^ e`[f\hje\ \]^ _` aa`b c[d \b` c[ij\f o �]^ mhf\ c[ij\ e`[fcf\f `_ l hl[g`� dhli] �b c\] ^le]
^gd^ \l�^[ c[g^i ^[g^[\aq b c\] ih`slscac\q 


� � t l f^e`[g dhli] e`[f\hje\^g sq hl[g`� aq i ^h�j\c[d
\]^ k^h\ce^f `_ \]^ mhf\ t l[g \]^ \b` _j[e\c`[f e`hh^fi `[gc[d \` \]cf cf`�`hi]cf� s^\b^^[ \]^� o
�]^ f^e`[g c[ij\ cf e`[f\hje\^g _h`� \]^ mhf\ `[^ sq h^i alec[d \]^ f^e`[g dhli] b c\] l[`\]^h t c[g^�
i ^[g^[\aq hl[g`� t dhli] o �]^ mhf\ c[ij\ ea^lhaq fl\cfm^f \]^ ih`i ^h\qt b]ca^ b c\] ]cd] ih`slscac\q
\]^ f^e`[g c[ij\ cf _lh _h`� fl\cf_q c[d \]^ ih`i ^h\q l[g l\ \]^ fl� ^ \c�^ el[[`\ s ^ gcf\c[djcf]^g
_h`� \]^ mhf\ `[^ sq l[q [`[�lgli\ck^ lad`hc\]� b]ce] �l�^f � �� 
�� � nj^hc^f o

�^ f]`jag laf` [`\^ \]l\ b c\] l facd]\ �`gcmel\c`[ `_ \]^ ls `k^ e`[f\hje\c`[ `[^ el[ e`[f\hje\
�[`[�f\h`[daq � `hg^h slf^g ih`i^h\c^f �`_ f^nj^[e^f `_ c[\^d^hf� b c\] l _le\`hcla dli s^\b^^[ \]^
s ^f\ lgli\ck^ l[g \]^ s ^f\ [`[�lgli\ck^ \^f\f t l[g ih`i ^h\c^f `_ c[\^d^h f^nj^[e^f b]ce] lh^ [`\
`hg^h slf^g l[g _`h b]ce] \]^h^ cf l[ lhs c\hlhcaq alhd^ dli s ^\b^^[ lgli\ck^ l[g [`[�lgli\ck^
\^f\c[d o
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�]^`h^� � o� c�iac^f �sq d`c[d `k^h \]^ g^ecfc`[ \h^^ `_ \]^ `hg^h slf^g lad`hc\]� � \]l\ _`h f\h`[daq
`hg^h slf^g ih`i^h\c^f \]^h^ ^� cf\f [` �`h^ \]l[ l _le\`hcla dli s ^\b^^[ \]^ch lgli\ck^ l[g
[`[�lgli\ck^ \^f\c[d o
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� ��� � �����
 � 	 fc[d �^��l � o� b^ e`[f\hje\ l[ `hg^h slf^g �� � ���\^f\^h � � b]ce] s ^]lk^f lf
b^aa lf � o �` e`[f\hje\ " t _`h ^k^hq � c[f\^lg `_ �l�c[d `[^ nj^hq jfc[d \]^ klaj^ `_ \]^ � �_j[e\c`[f
`_ � � _`h \]^ � �\] nj^hq `_ � � t b^ � l�^ �a^ff \]l[ ��� $ ¿� �� nj^hc^f lee`hg c[d \` \]^ klaj^f `_ \]^f^
� �_j[e\c`[f _`h ^le] i`ffcs a^ f^\ `_ `hg^h h^al\c`[f s ^\b^^[ " 
 � � � � �" # 
 o �`\^ \]l\ \] cf ih` e^gjh^
cf c[g^i ^[g^[\ `_ \]^ le\jla c[ij\ o

� _\^h laa nj^hc^f ]lk^ s ^^[ �lg^ t _`h ^k^hq � e]``f^ � \` s ^ \]^ nj^hq �lg^ lee`hgc[d \`
\]^ klaj^f `_ \]^ � �_j[e\c`[f _`h \]^ `hg^h h^al\c`[f s ^\b^^[ \]^ klaj^f `_ \]^ c[ij\ c[ a` el\c`[f
� 
 � � � � � � # 
 o �` g^ecg^ b]^\]^h \` lee^i\ `h h^� ^e\ t jf^ \]^ klaj^ `_ \]^ lee^i\l[e^ _j[e\c`[ `_ � �

_`h � 
 � � � � � � l[g \]^ klaj^f `_ \]^ c[ij\ c[ \]^f^ a` el\c`[f o �

� �URX �WVYR� XU� � �RS�

� ���������
� ��	�� ����	 &��&������
� ]^[ e`[fcg^hc[d ih`i^h\c^f `_ c[\^d^hf t �]^`h^� � o� g`^f [`\ lablqf ]`ag _`h [`[�f\h`[daq `hg^h
slf^g ih`i ^h\c^f o 	`h ^�l�ia^ t \]^ ih`i ^h\q `_ s ^c[d l �f\hce\aq � �`[`\`[^ �����	� ��� f^nj^[e^
f\caa h^njch^f � �a`d u � nj^hc^f \` \^f\ t sj\ l[ `hg^h slf^g \^f\ b`jag [^^g �je] �`h^ t lf f]`b[ sq
e`[fcg^hc[d c[ij\f `_ \]^ _`h� ¿ � � � � � � � � $ ¿ � � � � � � � ¿ � � � � � u $ � � u $ ¿ �\]^f^ a` `� la�`f\ c[eh^lfc[d t
sj\ \]^q lh^ _lh _h`� s^c[d f` s ^eljf^ \]^h^ lh^ [`\ ^[`jd] c[\^d^hf s ^\b^^[ ¿ l[g u $ ¿� o �^fja\f
fc� calh \` �]^`h^� � o� el[ s ^ ^�\^[g^g ]`b^k^h \` � l[q [`[�f\h`[daq `hg^h slf^g ih`i ^h\c^f o

�]^ ls `k^ j[b^ae`�^ i ^ejaclhc\q g` ^f [`\ ]`ag _`h ih`i ^h\c^f `_ f^nj^[e^f `_ hl\c`[la [j�s^hf
�`h `\]^h g^[f^ [j�s^h f^\f� o 	`h \]^� l e`j[\^hilh\ `_ �]^`h^� � o� el[ s ^ ih`k^[ t jfc[d \]^ ls`k^
�^\]`gf \`d^\]^h b c\] \]^ _le\ \]l\ l[ `hg^h slf^g \^f\ \]l\ i ^h_`h� f b^aa _`h \]^ c[\^d^h c[ij\f
b caa i ^h_`h� b^aa _`h `\]^h c[ij\f \` ` o � `h^`k^h t fc[e^ \]^h^ cf [` gc�^h^[e^ s ^\b^^[ s ^c[d `hg^h
slf^g l[g s ^c[d f\h`[daq `hg^h slf^g c[ \] cf e`[\^�\ t \]^ h^al\^g h^fja\f h^dlhgc[d [`[�lgli\ck^
\^f\c[d s^e`� ^ \cd]\^h o

¿$
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 ���& 
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�]^ h^fja\f ls `k^ ]`ag _`h l �`g^a b]ce] e`[e^h[f c\f^a_ `[aq b c\] \]^ [j�s^h `_ nj^hc^f h^njch^g
_`h v�\^f\c[d l ih`i ^h\q _`h ^k^hq m�^g g`�lc[ t g cfh^dlhg c[d \]^ e`�ij\l\c`[la e`�ia^� c\q `_ ela�
ejal\c[d \]^ ih`slscac\c^f _`h ^le] nj^hq b]^[ \]^ g`�lc[ fc�^ cf d ck^[ lf l[ c[ij\ �\]`jd] lf cf \]^
elf^ b c\] 
`h`aalhq � o� t \] cf c[ �l[q elf^f cf fj� ec^[\ _`h ih`k cgc[d laf` l \cd]\ a`b^h s `j[g `[
\]^ hj[[c[d \c�^� o Z\ b`jag s ^ c[\^h^f\c[d \` g^k^a`i l �^\]`g _`h `s\lc[c[d h^fja\f b]ce] ih^f^hk^
laf` f`�^ `_ \]^ e`�ij\l\c`[la e`�ia^� c\q `_ \]^ `hcd c[la �[`[ `hg^h�slf^g� lad`hc\]� f o

�
������� ��� 
 �� 
��
��
Z\ b`jag s ^ c[\^h^f\c[d \` m[g [`[�`skc`jf liiacel\c`[f `_ �lad`hc\]� cela elaejajf
 jfc[d [`\c`[f
`_ e`[k^hd^[e^ fc� calh \` \]^ `[^ g^m[^g ls`k^ _`h \^f\^hf o 	`h ^�l�ia^ t c_ � cf l �[`\ [^e^fflhcaq
gcfeh^\^� ih`sls cac\q file^ t l[g _`h ^k^hq � � � \]^h^ ^� cf\f l fi ^ecm^g �� � ���\^f\^h �� t \]^[
`[^ e`j ag f`�^\c�^f �c[\^dhl\^
 \]cf _l� caq `_ lad`hc\]� f `k^h � t \` dck^ l hcd`h`jf g^m[c\c`[ `_
\]^ �� � ���\^f\^h b]`f^ c[_`h� la g^m[c\c`[ cf �� ce� hl[g`� aq l �^�s^h `_ � l[g i ^h_`h� �� 
 o
� e\jlaaqt f`� ^ ih^ac� c[lhq k^hfc`[f `_ \]^ h^fja\f ]^h^ b^h^ ih`k^[ jfc[d fje] l \^e][cnj^ o
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�¿� � o � a`[ t � o 	 cfe]^h t � o 	 hck^a^kce] l[g � o ��^d^gqt �� ec^[\ \^f\c[d `_ alhd^ dhli]f t 
 z{-���w
��� } {x ~� � �$ +� �


 ��
� �¿���� t ������� o

��� � o � a`[ t � o 	 hck^a^k ce] t Z o � ^b�l[ l[g � o ��^d^gqt � ^djalh al[djld^f lh^ \^f\ls a^ b c\] l
e`[f\l[\ [j�s^h `_ nj^hc^f t 
 z{-������ } {x ~� � �$ +� �


 ��
� �¿���� t ������� o

��� � o �l\j t � o �jsc[_^ag l[g �o � ]c\^ t 	lf\ liih`� c�l\c`[ �
� f _`h �ja\cgc�^[fc`[la s c[�
ile� c[d ih`s a^� f t 
 z{-������} {x ~� � ~� �z� �� ~�z�y~�{�y � � {z�}�{. {� zy��{| ��y~�{� y�� y. w
. z{� �| y~�{� ~�-����, �} �� -{|. , ~�z }-��� -� �� o �` e]slj� t 	 o �l[f^[ t � o � o � o �`ac� l[g
� o � c[ealch ^gf� t ii o ������� t �ihc[d^h��^hald t �^h�^a^q 
� �¿���� o

�� � � o �`aa`s �lf t 
� ~z�| y � �zy. � �� �{z�t � elg^� ce � h^ff t � ^b �`h� �¿���� o

��� � o � h^falj^h t � o 
�j� l� t � o �o �js]lf]c l[g 	 o � ^q^h lj_ g^h �^cg^ t �hl[f_`h� c[d e`��
ilhcf`[ �`g^a a`b^h s `j[gf \` \]^ ilhlaa^a�hl[g`� �lee^ff�� le]c[^ t ��x {z| y~�{� 
 z{-�}}���
��~~�z} �� �¿���� t ¿$�� ¿¿$ o

¿¿



��� � o �`gcf t � o p`agh^ce] t � o �^]�l[ t � o � lf�]`g[c�`kl t � o �`[ l[g � o �l�`h`g[c\f�qt Z� �
ih`k^g \^f\c[d lad`hc\]� f _`h �`[`\`[cec\qt 
 z{-������} {x ~� � ~� �z� �� ~�z�y~�{�y � � {z�}�{. {�
zy��{| ��y~�{� y�� y.. z{� �| y~�{� ~�-����,�} �� -{|. , ~�z }-���-� �� o �` e]slj� t 	 o �l[f^[ t
� o � o � o �`ac� l[g � o � c[ealch ^gf� t ii o ��� ¿$� t �ihc[d^h��^hald t �^h�^a^q 
� �¿���� o

��� 	 o � hd �j[ t � o 	 l[[l[ t � o � o 	j�lh t � o �js c[_^ag l[g � o � cfbl[l\]l[ t �i`\ e]^e�^hf t 
 z{w
-������} {x ~� � �$ +� � 
� � ��
t ¿��� o � af` � �{,z�y � {x -{|. , ~�z y�� }�}~�| }-���-�t \`
lii^lh o

��� � o p`agh^ce] t � o p`agblff^h l[g � o �`[ t � h`i ^h\q \^f\c[d l[g c\f e`[[^e\c`[ \` a^lh[ c[d l[g
liih`� c�l\c`[ t 
 z{-������} {x ~� � ��+� �


 ��
� �¿���� t ������� o � af` � �`jh[la `_ \]^
�
� t \` lii ^lh o

��� � o p`agh^ce] l[g � o �`[ t � h`i ^h\q \^f\c[d c[ s `j[g^g g^dh^^ dhli]f t 
 z{-������} {x ~� � ��+�
� 
� � ��
 �¿���� t �$��� ¿� o

�¿$� � o � o phl]l� t � o � o �`\]fe]cag l[g � o � o �i ^[e^h t �y|}�� �� �{z�t �` ^ � ca^q l[g �`[f t � ^b
�`h� t ��^e`[g ^g o ¿��$ � o

�¿¿� � o �jsc[_^ag l[g � o �jgl[ t �`sjf\ e]lhle\^hc�l\c`[ `_ i `aq[`� claf b c\] liiacel\c`[f \` ih`�
dhl� \^f\c[d t ���� �{,z�y � {x 
{|. , ~��� �� �¿���� t ������¿o
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