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mp{Úl2�Ì�wl^Ã?rx{���n�l^nZ{���l�mp{�{�Â�{�i+nptÉl^rzrx¯QÂKoÙ��oxnp{�Á;Å
Û6�Z��t?y|{�np�wl�n6nWÊ7~|®"mp~+ÁKtw�Çnpoz~�i�mZt?rz{Ú��÷ ¬ l^iÉÁÛ÷ ­ l�mp{QoxiKnZ{�m���{�mZozi?�"Å.-7¯ np�?{�ÁK{Çuwi?oznZoz~�i�~^�
ozi+np{}m���{�mZ{�iw�]{�³�np�?{�mZ{ã{}ÄKoÙ��nÌ���W~2y|{�mp{�l��ç�Él^Ã?rx{|�]oxmÌ�]t"ozn���n�l^np{0/ ��tw�Ì��np�Él^nQ�+¦;õº%�÷ ¬ ³�/¶'Af
�+¦;õº%�÷ ­ ³�/¶'�Å7��oziÉ�]{6l�rzr�mp{�l��ç�wl�Ã?rz{���n�l^nZ{��5l^mZ{6y l^mZ²�{�Á;³��WnÌl�np{./�yãtÉ��n0Ãw{6y l^mZ²�{�ÁQÃK¯QnZ�?{
l^rx�2~�mpoznZ�?y�Å�-7{]��~2mZ{1/ oÙ��y l^mZ²�{�Á;³w�?~�Ê7{�Â�{}m�³)�W{�nAõþÊ5ozrxr��]~�iKn�l^oxi�Ãw~2nZ��÷.¬dl�iwÁÛ÷.­^³�l^iwÁ
np�"{ oxiKnZ{�m���{}mp{�iw�Ç{�Ãw{�nWÊ7{}{�iH÷®¬�l^iwÁH÷®­�Ê5ozrzr�Ãw{ mZ{�®w~2mZnp{�Á;Å
Û6�Z��t?y|{&np�wl�n��W~2y|{0®?mZ~+ÁKtw�]nZoz~2i�mpt?rx{`þ7oq�)t?iw��n�l^Ã?rx{�Å/Æ7�?{�i)³�ÃK¯6nZ�?{�ÁK{]uwi"oznpox~2i�~^�ò��nÌl�Ã?ozrxoznW¯
np�"{�mp{5{�Ä+oq�WnÌ��®?mZ~+ÁKtw�]nZoz~2i�mpt"rz{`÷ãl�iwÁãmZ{�l2�Ì�wl^Ã"rz{���n�l^nZ{2/Ë��tw�Ì�ãnZ�wl^n���»W%¥Õ�Y3/c'�fI��»J% )�Y�/¶'
f d �K¦�õ�% )�Y� ^�+¨�ï/¤î�9%¥Õ�Y3/c'Î'�ÅD�èoziw�]{*l^rzr)mZ{�l2�Ì�wl�Ã?rz{���n�l^nZ{���l�mp{�y l�mp²�{�Á;³�/RÊ5oxrzr�Ãò{�y l^mZ²�{�ÁÃ+¯|np�?oÙ�5l^rx�2~2mZoznZ�?y�Å4-7{Ç��~2mp{�/�oq�7y l�mp²�{�Á�³á�"~^Ê�{�Â�{�m}³?��{}nWõ�zwÊ5ozrxr)�]~�iKn�l^ozi Ãw~2nZ��÷kl^iwÁVþKÅ
Æ7�+tw��±�z;Ê5oxrzr/{�Â�{�i+nptwl�rzrz¯�Ãw{��]~�y|{� ^�+¨�ï/¤î�9%¥Õ�Y3/c'�l^iwÁ-nZ�?{Qoziw�WnÌl�Ã?ozrxoznW¯|Ê5ozrxr)Ãw{Qmp{�®w~2mZnp{�Á�Å
5

µ
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Æ7�?{5i?{}{�Ádnp~��Ì�?{��Ì²dl�rzrw�ÇozmÌ�Çt?ozn&��n�l^np{Ú��mZ{�l2�Ì�wl�Ã?rz{0��mp~2yû± è ¯ èIé y l�²�{��)np�?{5nZozy|{�ÈØ�]~�y|®?rz{ÇÄ+oznY¯
~^��np�"{|l�Ãò~�Â�{kl^rx�2~�mpoznZ�?y {�ÄK®w~�i?{�i+npoql�r0ozi�nZ�?{|i+t?yãÃw{�m�~����]ozm��]t?ozn�Â�l^mZoql�Ã?rz{��ÇÅ�hYndoÙ� t?i?È
rzox²�{�rz¯�np�wl�n5np�?oÙ��nZozy|{�ÈØ�]~�y|®?rz{ÇÄ+oznY¯���l�i�Ãw{���t"Ãw��n�l^i+npoql�rzrx¯ãoxy|®?mp~�Â�{�Á�³2l��7Ãò~�np�koziw�WnÌl^Ã"ozrzoxnW¯
l^iÉÁ oxiKnZ{�m���{}mp{�iw�Ç{Q�Ì�?{��Ì²Koxi?� l^mZ{Vb6j�È¥�wl�mÌÁ;Ål%Í�I{ãÊ5oxrzr0rql�np{�m ÁKoq�Z�]tw�p���?~�Ê np~�{]÷%�]ox{�iKnZrz¯
ozyF®?rz{�y�{�i+n�np�"oq�5l^rx�2~�mpoznZ�?y�ÅS'
�� ��òõ/¤��K«��J{�ozÂ�{}i-l���{}ncª ~��0®?mp~+Á+tw�]npox~2i�mZt?rz{��Ç³wl^ikozi?oxnpoql�r/��n�l^np{@± è ¯ èIé ³;l�iwÁ�nWÊ�~|�]~�y|È
®?rx{�y|{�i+nÌl�mp¯�®?mZ~+ÁKtw�]nZoz~2iBmZt?rz{��c÷.¬ãl�iwÁ!÷.­ãozi:ªÝ³�ÁK{��ÇoqÁK{|oÐ�B÷.¬ãl�iwÁ!÷.­ãl�mp{kozi+np{�mW��{�mpoxi?�
%Y�Wozy�t?rzn�l^i?{}~2tw�Wrz¯Q{�iwl�Ã?rz{ÚÁ%oxiklQ��nÌl�np{�mp{Úl2�Ì�wl^Ã?rx{6��mp~2y np�?{�ozi"oznpoÙl^r���nÌl�np{�t?iwÁ+{�m���~�y|{���{}n
~^��ÁK{�rql�¯"����~�m�®?mZ~+ÁKtw�]nZoz~�i-mpt"rz{�uwmZozi?�è�-'�Å
Adù/�+�ò ��+«��0h[i+np{}m���{�mZ{�iw�]{��ç�"{��ç²+ozi"� oÙ�Bb6j�È¥�Él^mÌÁ�Å
�� ��)�Éó��7Æ)~6®?mZ~^Â�{5nZ�wl^n&ozi+np{�mW��{�mp{�iÉ�]{��ç�?{Ú�ç²+ozi?�5oÙ��b6j�È��wl^m�Á;³�Ê7{5mp{ÚÁKtw�]{�np�?{��Zl^npoÙ�[u�l�Ã?ozrxoznW¯
®?mZ~2Ã?rx{�y %W�+Û0ÆJ'Qnp~Bozn}Å&�;{�nVõ Ãw{Il^i§oziw�WnÌl^iÉ�]{�~��|�+Û0Æ�� l�Ãw~�~2rz{Úl^iN{�Ä+®?mZ{��p�Woz~2i�oxi
�]~�i�BWt?iw�]nZozÂ�{5i?~�mpy l�r?��~2mpy@��~�Â�{�m/Â2l�mpoÙl^Ã?rx{��º«]¬�Y�á�á�á
Y4«X´^Å ­ ~�iw��nZmptw�]n�®?mp~+Á+tw�]npox~2i|mZt?rz{���{}n
ª ~�Â�{�m5Â�l�mpoql�Ã?rz{Ú�B«]¬
Y�á�á�á�Y4«X´6l^iwÁ;C�l��]ë

×�	
�ÉÞ
×�	
�ÉÞ
�

E >�µ=LMY�á�áÜá�Y6>�¼4L
E ÞTN
E ÞTL

�;{�n�nZ�?{5ozi"oznpoÙl^r+�WnÌl^nZ{�± è ¯ èIé Ãw{5np�"{���nÌl�np{5oxidÊ5�?oÙ�ç��l�rzr+Â2l�mpoÙl^Ã?rx{���ozi*ªNl^mZ{7�Øl^rÙ��{�Å���{g�]rql�ozy
np�Él^nWõ oÙ�5�pl�npoq�Yu�l^Ã"rz{6oÐ�&l^iwÁ ~2i?rx¯ãoÐ�/np�?{�mZ{6{�Ä+oq�WnÌ��oxiKnZ{�m���{}mp{�iw�Ç{5Ãò{}n�Ê�{�{�ik×�	
�?ÞcE ÞTN�l^iwÁ
�ôE ÞTL+Å h¥�Wõ4oÙ���pl^nZoq�Yu�l^Ã?rx{�³�nZ�?{�mZ{ã{�Ä+oq�WnÌ����~�y|{�l2�Z��ox�2i?y|{}iKn6nZ~O«X¬�Y�áÜá�á�Y «]´��Wtw�ç�ªnp�wl�n
õ {�Â�l^rztÉl^np{Ú�DnZ~ãnZmpt?{�Å`�;{�ni«X¬�Y�á�áÜá�Y4«�D�Ãw{dnp�"{ nZmpt?{�Â�l^mpoÙl^Ã?rx{��7oziknp�?oÙ��l��p�Woz�2i"y|{�i+n�Å0Æ7�?{�mZ{
{�Ä+oq�WnÌ�dlk��{�n�~^�*ÁK{�rÙlÚ¯"�6ozi�Ê5�"oq�Ì�
×+	6�?Þ�E >Tµ=L nZ�?mp~�t?�2�=×�	
�?ÞÛE >FETLkl^rxr��ÉlÚÂ�{%���?~�mpnp{}m
ÁK{�rÙl�¯?�;nZ�wl^iF×�	
�ÉÞcE >FEHG(µ=L5np�"mp~2t"�2�|×+	
�ÉÞcE >�¼�L+Å�Æ7�+tw�)np�?{��]oxmÌ�]t"ozn)�}l^idmZ{�l2�Ì��l��WnÌl�np{7oxi
Ê5�?oÙ�ç�3«X¬6Y�áÜá�á�Y «�D�l^mZ{6npmZt?{�l^iwÁÛ>IEJG(µ�Y�á�á�áÜY6>�¼gl^mZ{D�Øl�rq��{èÅ0h[i�np�"oq�0��n�l^np{�Ãò~�np��×+	
�ÉÞcE Þ;N*l^iwÁ
�UE ÞTL�Ê5ozrzr+Ãw{5{�iwl�Ã?rz{�Á�³���~6nZ�?{�mZ{5Ê5ozrzr+Ãw{5ozi+np{�mW��{�mp{}iw�]{0Ãw{�nWÊ7{�{�i�np�?{Ú��{7nWÊ�~6®?mp~+Á+tw�]npox~2i
mpt"rz{��ÇÅ
­ ~2i+Â�{�m���{�rx¯�³2ov��np�?{}mp{�{�ÄKoÙ��n���oxiKnZ{�m���{}mp{�iw�Ç{7Ãw{�nWÊ7{�{}i ×�	
�ÉÞcE Þ;N*l^iwÁ��rE Þ;L+³�nZ�?{�i|nZ�?{�mp{
{�Ä+oq�WnÌ�5��~�y|{���n�l^np{�ozikÊ5�?oq�Ì�;�öE ÞTLQoq�5{�iwl�Ã?rz{�Á�³?Ê5�?oq�Ì�-oxy|®?rzox{���np�wl�ncõ ��l�i-{�Â�l^rxtwl^nZ{
np~�npmZt?{�Å ­ ~�iw��nZmptw�]nZoz~�i-~^�&np�"{Ql^Ãw~�Â�{�®?mp~+Á+tw�]npox~2ikmpt?rx{���{�n���l�i�Ãw{ ÁK~2i?{�oxi�®w~�rz¯+i?~2y|oÙl^r
npoxy|{�ÅQÆ7�+tw���pl^nZoq�Yu�l^Ã?oxrzoxn�¯kmp{�Á+tw�]{���nZ~-oxiKnZ{�m���{�mZ{�iw�]{ ÁK{�nZ{��]npox~2iIl�iwÁ�np�"{ãmZ{�ÁKtw�]nZoz~�i���l�i
Ãw{�ÁK~2i?{�ozi ®w~2rx¯Ki?~�y|oql�r;nZozy|{�Å/Æ7�?{}mp{]��~�mp{�ozi+np{�mW��{�mp{}iw�]{�ÁK{�np{Ú�]npox~2i|oÙ�Bb6j�È¥�wl�mÌÁ;Å 5
�� ��òõ/¤��K«���{�ozÂ�{�i�l5�W{�n�ªñ~^�"®?mZ~+ÁKtw�]nZoz~2i�mpt?rx{��]³�l�idoxi?oznZoql^rè��n�l^np{B±Xè ¯ èIéW³�l^iwÁ�l7®?mp~+Á+tw�]npox~2i
mpt"rz{`÷;³?Á+{��]oqÁ+{5ov�X÷�oq�0t?iw��n�l^Ã?rx{�ÅB%�÷�oq��t?iw�WnÌl�Ã?rz{6oÐ�/l�iwÁã~2i"rz¯Qov��np�?{}mp{�{�ÄKoÙ��n���n�l^nZ{��v±
¬�l^iwÁ
±
­7mp{Úl2�Ì�wl^Ã?rx{D��mZ~2yô± è ¯ èIé �Wtw�Ì�ãnZ�wl^nº÷|oÙ��{]ú�{��]nZozÂ�{�rx¯�{�iwl^Ã"rz{�Áãoxi�±
¬]³"ÁKoq�Zl^Ã?rx{�Áãoxi�±
­�³+l^iwÁ
np�"{*uÉmpozi"�Q~^���W~2y|{6®"mp~+ÁKtw�Çnpoz~�i-mZt?rz{�y|~�Â�{���np�"{d�ÇozmÌ�Çt?ozn0��mp~2yD±
¬DnZ~�±
­�Å

´�ê



Adù/�+�ò ��+«��0h[iÉ��nÌl�Ã?ozrxoznW¯F�ç�?{Ú�ç²+ozi?��oÙ�Bb6j�È¥�wl�mÌÁ;Å
�� ��)�Éó��5Æ ~�®?mZ~^Â�{�np�wl�n�oxiw��n�l^Ã?oxrzoznW¯F�ç�"{��ç²+ozi"� oÙ�Bb6j�È¥�Él^mÌÁ�³òÊ�{ mZ{�ÁKtw�Ç{6np�?{��Zl^npoÙ�[u�l�Ã?ozrxoznW¯
®?mZ~2Ã?rx{�y�np~ ozn}ÅA�;{�nAõ Ãw{�l^iIoziÉ��nÌl�iw�]{Q~����áÛ�ÆN~�Â�{�m�Â�l^mpoÙl^Ã?rx{��c«X¬6Y�á�á�á�Y4«X´�Å ­ ~2iw�WnpmZtw�]n
®?mZ~+ÁKtw�]nZoz~2ikmpt?rx{���{}ncª ~^Â�{}mB« ¬ Y�á�á�á
Y4« ´ l�iwÁKC¿Y3L�l��]ë

×�	
�ÉÞ
�
d Þ

E >�µ=LMY�á�áÜá�Y6>�¼4L
E ÞTL
E ��L

�;{�n6oxi?oznZoql�r��WnÌl^nZ{�±Xè ¯ èIé0Ãò{QnZ�?{���n�l^nZ{Qozi-Ê5�"oq�Ì�Il^rzr/Â�l^mZoql^Ã"rz{���oxiOªþl�mp{d�Øl�rq��{èÅc��{ �]rql�ozy
np�Él^nHõþoÙ� �Zl^nZoq�[uòl^Ã?rx{|ov�Dl^iwÁ�~�i?rz¯�oÐ�5®?mZ~+ÁKtw�]nZoz~�i�mpt?rx{ d Þ�E ��LFoq�6t?iw�WnÌl^Ã"rz{�Å h¥�WõþoÙ�
�pl�npoÙ�[u�l�Ã?rz{�³�nZ�?{�mp{5{}ÄKoÙ��nÌ�&��~2yF{�l2�p�Woz��i?y|{�i+n�np~q«X¬6Y�á�á�áÜY4«X´0��tw�Ì�ãnZ�wl^n`õN{�Â�l^rxtwl^nZ{���np~�npmZt?{�Å
�;{�ni«X¬6Y�áÜá�á�Y «�D�Ãw{�np�?{�nZmpt?{�Â2l�mpoÙl^Ã?rx{��7ozi np�"oq�5l2�Z��ox�2i?y|{}iKn}Å0Æ7�?{�mp{�{�Ä+oq�WnÌ�5l���{�n5~���ÁK{�rÙl�¯?�
ozi�Ê5�"oq�Ì��np�?{FÁK{�rÙlÚ¯ ��~2m��ûE ÞTL|oq��rz{��Z�*nZ�wl^iª��~�y|{��]~�iw��n�l^i+nNM ³�l�iwÁ�np�?{FÁK{�rÙlÚ¯"�D��~�m
×+	6�?Þ�E >�µ=LQnp�?mZ~2t?���B×�	
�?Þ�E >FE�L�l�mp{ l^n�rz{�l���nOM4npoxy|{�t?i?ozn����W�?~2mZnp{�m�np�Él^i�np�"{QÁK{�rÙl�¯?�
��~2m�×+	6�?Þ�E >FEHG(µ�L�np�"mp~2t"�2�B×+	6�?Þ�E >�¼TLQl�iwÁ d Þ�ED��L+ÅgÆ7�Ktw�5np�"{d�ÇozmÌ�Çt?ozng��l^ikmp{�l��ç� l
��n�l^nZ{ãoxi�Ê5�?oq�Ì�O«X¬�Y�áÜá�á�Y «�DDl^mZ{ãnZmpt?{�³�>FEJG
µ�Y�á�áÜá�Y6>�¼*l^mZ{Ý�Øl�rq��{è³)l^iwÁ d Þ�E ��LFoq��{Çú;{Ú�]npoxÂ�{�rz¯
{�iwl�Ã?rz{ÚÁ Ã?t"nd�wl�� i?~�n ¯�{}n*uÉmp{�Á;ÅFhYi�nZ�?oq����nÌl�np{�Ãw~2np���ôE ÞTL l�iwÁ d ÞùE ��L Ê5ozrxr�Ãw{
{�iwl�Ã?rz{ÚÁ(�5np�?oÙ�ã�WnÌl^nZ{I�]~2mZmp{��W®w~2iwÁ?��np~ ±
¬�Å§j�mp~+ÁKtÉ�]npox~2i�mpt"rz{;� E ÞTL�Ê5oxrzr5nZ�?{�iñuÉmp{�³
ÁKoÙ�pl^Ã"rzozi"� d ÞcED��L+Å0Æ7�+tw� d ÞcE ��L oq�7t?iw�WnÌl�Ã?rz{�Å
­ ~2i+Â�{�m���{�rx¯�³2ov� d ÞcE ��L�oq��t?iÉ��nÌl�Ã?rz{è³Knp�"{�iãnZ�?{�mZ{�{�Ä+oq�WnÌ�0��~�y|{���nÌl�np{6oxiãÊ5�"oq�Ì��Þ5oÙ��npmZt?{�Å
��oxiw�]{2�UE Þ;L�oq��nZ�?{5~2i?rx¯Q®?mp~+Á+tw�]npox~2i�mpt?rx{5{�iw�]~+Á+ozi?��l6npm�l^iw�Woznpox~2iQ~�i�Þ�l�iwÁÝnZ�?{5ozi"oznpoÙl^r
��n�l^nZ{Q�wl2��l^rxr�Â�l^mZoql^Ã"rz{��D�Øl�rq�W{�³�õ y�tw��n5�ÉlÚÂ�{Q{}Â2l�rztwl�np{�Á-nZ~|npmZt?{�l^iÉÁ nZ�?{�mp{Ç��~2mp{�Ãw{��pl^nZÈ
oq�Yu�l^Ã"rz{�Å ­ ~�iw��nZmptw�]nZoz~�i-~^��np�?{�l^Ãw~�Â�{�®?mp~+Á+tw�]npox~2ikmpt?rx{d�W{�n���l�i�Ãw{ ÁK~2i?{�oxi�®w~�rz¯+i?~2y|oÙl^r
npoxy|{�Å/Æ7�+tw���Zl^nZoq�[uòl^Ã?oxrzoznW¯|mZ{�ÁKtw�Ç{���nZ~ãoxiw��n�l^Ã?oxrzoznW¯FÁK{�nZ{��]npox~2i l�iwÁ�nZ�?{�mp{�Á+tw�]npox~2ik��l�i-Ãw{
ÁK~�i?{doxi|®w~2rz¯+i?~�y|oql�r;npoxy|{�Å/Æ7�?{�mZ{]��~2mZ{�oziw�WnÌl^Ã"ozrzoxnW¯|ÁK{}np{��]nZoz~�i|oq�Bb6j�È��wl^m�Á;Å 5
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Æ7�?{6®"mp~2Ã"rz{�y ~^�&�]oxmÌ�]t"ozn���n�l^np{*��®wl��]{���{Úl^mÌ�Ì�?oxi?�Ql�®?®w{�l^m����Wt?ozn�l^Ã?rx{D��~�m5®wl^m�l^rzrx{�r���~�rzt?nZoz~2i�³
��oxiw�]{�np�"{�mp{�l^mZ{d®w~2nZ{�i+npoql�rzrx¯|y l^i+¯ �WnÌl^nZ{��5np~F��{�l�mÌ�Ì��l^iÉÁ�{�l��ç� ��nÌl�np{ ��l^ikÃò{�{�Ä"l^y|oxi?{�Á
oziÉÁK{�®w{�iwÁK{}iKnZrz¯�ÅIÆ7�?oÙ�d®?mp~�Ã?rz{�y oq�di?~�nQy|{�mp{}rz¯Il-npmZ{�{k��{�l�mÌ�Ì�)³��?~�Ê7{}Â�{�m�³�Ãw{���l�tw��{ nZ�?{
��n�l^nZ{|�2m�l^®?�By l�¯��Ç~2i+nÌl^oxiB�]¯"�]rz{Ú�]Å����"{�i�i?{�Ê �WnÌl�np{���np~��Ì�?{��Ì²�l�mp{ Á+oq�p�Ç~^Â�{}mp{�Á;³)nZ�?{�¯
y�tw��n6Ãw{|nZ{���nZ{�Á-��~2m�y|{�y�Ãw{�mÌ�W�?oz® oziInp�"{|�W{�nd~�����n�l^nZ{��dl�rzmp{Úl2ÁK¯�{�Ä"l^yFozi?{�Á-nZ~ ®?mp{�Â�{}iKn
�Ì�?{��Ì²Koxi?����n�l^np{Ú��y|~2mZ{dnZ�wl^i�~�iw�]{�Å�Æ7�?oq��yF{�yãÃw{�m����?ox® �Ì�?{��Ì² �]~2yF®?rzoÙ��l^nZ{���nZ�?{Q®wl^m�l^rxrz{�r
l^rx�2~�mpoznZ�?y�ÅW��{�i?~�Ê ÁK{��Z�]mpoxÃw{Qlã®wl�mÌl�rzrz{}r�l�Á?l^®?n�l^nZoz~2iI~^��nZ�?{�l^Ãw~�Â�{Ql�rz�2~�mpoxnp�?y���~2m6nZ�?{
y|{��Z�pl��2{�È�®wl2�Z��oxi?�ãyF~+ÁK{�r;~��0�Ç~2y|®?t"nÌl^nZoz~�i)Å
Æ7�?{�Ãwl2�Woq�QoqÁK{ÚlF��~�mdnZ�?{ã®Él^mÌl�rzrx{�r0l^rx�2~�mpoznZ�?y oq�6nZ~�ÁKoÙ��npmZozÃ?t"np{Qnp�"{|�W{�nÌ�qæþl^iwÁ|ë ~�Â�{�m
��{}Â�{�mÌl�rò®"mp~+�]{��Z��{��ÇÅº�0l2�Ì��®"mp~+�]{��Z��Ê5oxrzrw�wl�Â�{6rz~+�}l^r)�W{�nÌ�`æJè)l�iwÁùë!è)�Wtw�Ì�|np�wl�n5np�?{�t?i?oz~�i
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~^�gl�rzr�æ è ��~�mpy �Wæ l^iÉÁ-np�?{�t?i?oz~�i�~^�gl^rxr�ë è ��~�mpy �Wë Å6Æ7�"{QÊ5l�¯ ozi-Ê5�"oq�Ì�-np�"{���{ ��{�n��
l^mZ{�ÁKoq�WnpmpoxÃ?t?nZ{�Á|Ê5ozrzr��2mZ{�l^nZrz¯ l�ú;{Ú�]n5np�?{�{]÷%�]ox{�iw�]¯Q~��0np�?oÙ�5l^rx�2~2mZoznZ�?y�Å
��oÙ��npmZozÃ?t"npozi"�dnp�"{���{�n[æNoq��nZmpoxÂKoÙl^rYÅ����?{�i?{}Â�{�m�l i?{�Ê=��n�l^nZ{6oq�0�2{�i?{}mÌl^nZ{�Á|ozn���l�i�Ãw{��W{�i+n
np~�l�i|l�mpÃ?oxnpmÌl�mp¯�®?mp~+�]{Ú�p����~2m��Ì�?{��Ì²Koxi?�;� �ç�?{Ú�ç²�oxi?��l���nÌl�np{7��~�m7�WnÌl�Ã?ozrxoznW¯�l^iwÁQozi+np{�mW��{�mp{}iw�]{
mp{Ú�át?oxmp{��/~2i?rx¯dnp�"{���nÌl�np{�ozn���{�rÐ�)l�iwÁ�l Á+{��p�]mZoz®?nZoz~�iQ~^�)nZ�?{��]oxmÌ�]t?oxn�� � ®?mZ~+ÁKtw�]nZoz~�iãmZt?rz{��ÇÅ��I{
mp{Ú�át?oxmp{|nZ�wl^n�{�l��ç��®"mp~+�]{��Z�Ý�Él2��l2���]{Ú�p�dnp~ªl��]~�®K¯�~��6nZ�?{ ®?mp~+Á+tw�]npox~2iËmpt?rx{-�W{�nQÃw{�ozi"�
�Ì�?{��Ì²�{�Á;Å ­
��oÙ��npmZozÃ?t"npozi"�-np�"{-�W{�nHë oÙ�dy|~2mZ{|ÁKoÐ÷ �Çt?rzn}Å���{k��l�i?i?~�n�l^mpÃ"oznpm�l^mZozrz¯ªl2�Z��ox�2iË��n�l^np{Ú�ÝnZ~
®?mZ~+�]{��p�W{��]³�l2�6{�l2�Ì�-®"mp~+�]{��Z��i?{�{ÚÁ?��np~%�ç�?{Ú�ç² �WnÌl�np{��D��~�m6y|{�y�Ãw{�mÌ�W�?oz®Fozi-nZ�?{Q�2rx~2Ãwl�r0��{}n
ë ÅQÆ7�+tw��Ê�{�l^mZ{Ý��~�mÌ�]{�Á-nZ~|nÌl�²�{�l ��~2yF{�Ê5�wl^n*l^nW¯K®"oq��l�r�l�®?®?mp~èl2�Ì��nZ~ ®wl^m�l^rzrx{�rzoxý�l^nZoz~�i)ë
mÌl�np�?{}m�nZ�wl^iFÁKoxmp{��]nZrz¯�y l�®?®?ozi"�6Ê7~�mp²d~�iKnZ~�®?mp~+�]{Ú�p��{Ú�]³KÊ�{5oziw�Wnp{�l�Ády l^®QnZ�?{���nÌl�np{��W®wl2�]{èÅ
Æ7�?{��2~�l�rK~��wnp�"oq�)y l^®?®"ozi?�5oÙ� nZ~��wl�Â�{0{�l��ç��®?mZ~+�]{��p�)Ãw{N�Zmp{��W®ò~�iw��oxÃ?rz{P�D��~2m&��~�y|{���t?Ãw�W{�n/~^�
np�"{���n�l^np{��W®wl2�]{èÅº��l��ç� ®?mZ~+�]{��Z�RQ�Ê5ozrxr;y l�ozi+nÌl^oxiãoxiùë!è/ldmZ{��]~2m�Áã~^�&®?mZ{�ÂKox~2tw�Wrz¯��Ì�?{��Ì²�{�Á
��n�l^nZ{�� ��~2m���t?Ãw�W{�n�QpÅ&hYn�Ê5oxrzr+tw��{WæJè"np~��Wnp~2mZ{�l6��{}n�~^����n�l^nZ{���mp{}y l^oxi?ozi?�5nZ~�Ãò{g�ç�"{��ç²�{ÚÁ(�2l�rzr
��n�l^nZ{��DoxiVæJè�Ê5oxrzr/l�rq��~�Ãw{�rz~�i?��np~F��t?Ãw�W{�nOQpÅ��I{dnZ�?{�mZ{]��~2mZ{ i"{�{�Á|np~FÁK{�Â�{�rx~2®klQy l^®?®"ozi?�
��mp~�y���n�l^nZ{��DnZ~ã®"mp~+�]{��Z��{��7nZ�wl^n���l�i�Ãw{�tw��{�Á|nZ~ã��{�i?{�m�l^np{�nZ�?{���{��Wt?Ãw��{}nÌ�]Å
ÿ t?m0�WnÌl^nZ{���®wl��]{5np~�®?mZ~+�]{��Z��y l^®"®?ozi?��i?{�{ÚÁ?��np~�Ãw{5mp{Úl2��~�iwl^Ã"rz¯ù�+Ó?Î �}Ò�	ÇÔñ��~2m�nZ�?{5®wl^m�l^rxrz{�r
�]~�y|®?t?n�l^npox~2i�np~�Ãw{6{]÷%�]oz{}iKn}ÅS-7¯�t?i?oÐ��~2mpy Ê�{�yF{�l^iQnZ�wl^n�np�?{�iKt"yãÃw{�m�~��&��n�l^np{Ú�7��nZ~2mZ{�Á
ozi�{Úl2�Ì�Oë è ���"~2t?rÙÁ-Ãò{QmZ~2t?���?rz¯�{Ú�átwl�rYÅ�h¥��l�iK¯k~2i?{�®?mp~+�Ç{��p��oÙ��mp{Ú��®w~2iw�WozÃ?rx{d��~2m�lãrÙl^mp��{
i+t?yãÃw{�m5~��g��nÌl�np{���np�?{�i�nZ�?{Q�W®w{�{�Á-~^��nZ�?{��]~2yF®?t?nÌl�npox~2i-Ê5oxrzr)Ãw{Qrzoxy|oznZ{�ÁãÃ+¯ np�?{��W®ò{}{�Á
Ê5oznZ��Ê5�?oq�Ì�
nZ�wl^nF®?mp~+�]{Ú�p� ��l^i§Á+{��]oqÁ+{�yF{�yãÃw{�m����?ox®Bl^iÉÁ
�2{�i?{}mÌl^nZ{I��tw�}�]{��p�W~2m �WnÌl�np{��ÇÅ
s?t?mpnZ�?{�mZy|~2mZ{�³KnZ�?{���®wl��]{dmZ{���t?ozmZ{�Á|np~ �Wnp~2mZ{Ql�rzr/mp{�l��ç�wl�Ã?rz{ ��n�l^np{Ú��y l�¯ãÃw{Qy�tw�Ì�|rql�mp�2{}m
np�Él^i np�?{��Wnp~2m�l^��{d�W®wl2�Ç{dl�Â�l^oxrql�Ã?rz{���~�m�lQ��oxi?�2rx{ ®"mp~+�]{��Z�6�?oÐ�/np�?{��WnÌl�np{���®wl��]{�oq�7t?i"{�Â�{�i?rx¯
ÁKoxÂKoÙÁK{�ÁãnZ�?{�ik��~�y|{6®?mZ~+�]{��p�W{��5y l�¯ãmZt?i ~2t?n�~^���Wnp~�mÌl^��{�Å
ÿ i?{-oxy|®w~2mZnÌl^i+n��]~�iw��oÙÁK{�mÌl�npox~2i
oxi��Ì�?~�~��Wozi?� ��tw�Ì�Ël�y l^®"®?ozi?��oÙ�ÝnZ�wl^n�Ê7{ ÁK{��Wozmp{ nZ�?{
�]oxmÌ�]t?oxn�� �A	çÞZÖ�Ñ-,"Ö��]ÏxÞ5��n�l^nZ{���np~Fy l^® t?i?oÐ��~2mZy|rz¯�~2i+np~|nZ�?{d®"mp~+�]{��Z��{��ÇÅ6Æ7�?oÙ�DoÙ�DyF~2mp{�ÁKoÐ÷|È
�]t?rxn�nZ�wl^i�y%l^®?®?oxi?� l�rzr/®ò~è�p�WozÃ?rx{���nÌl�np{���~2i+np~ ®?mp~+�Ç{��p�W{��]³)�Woziw�Ç{dÊ7{��wl�Â�{drxoznpnZrz{FÖÝÕ
	ÇÎqÒ�	ÇÎ
²+i?~�Ê5rz{�ÁK��{�~^�&Ê5�?oq�Ì�k��nÌl�np{��5Ê5ozrxr;Ãw{�mp{�l��ç�Él^Ã?rx{�Å
s?~2mZnpt?iwl�np{�rx¯�³KnZ�?{�mZ{�oÙ�7ldÊ5l�¯�np~Q®w{�mW��~2mpy np�"oq��y%l^®?®?oxi?�?ë/Ê7{6tÉ��{6nZ{��ç�"i?oq��t?{��0ÁK{�Â�{}rz~2®w{�Á
��~2m`,"Ö^Í4,"ÎqÓ=<2Å7��oxiw�]{�l���nÌl�np{5oÙ��l�rxoq�Wn�~^��Ãw~�~2rx{�l^i�Â�l^rzt"{��]³2Ê�{7mZ{�®?mp{Ú��{�i+n�oxn�Ê5oxnp��l6�W{���t?{�iw�]{
~^�gÃ?ozn��]³)Ê5�?oÙ�ç�kÊ7{F��l^iI�]~�iw��oÙÁK{�m�l2�6{�oxnp�?{}m�l ��npmZozi?�F~^�W�|Ã?oxn��Ì�wl^m�l2�]nZ{�mÌ�6~2m�l�� l|rÙl^mp��{
ozi+np{}�2{�m}Å���{F��l^iªnp�?{�iªtw��{�{�Ä+oq��nZozi?� �wl�������t?iw�Çnpoz~�iw� ~�i�np�"{���{F��nZmpozi"���d~2m�ozi+np{���{�mÌ�6nZ~
®w{�m���~�mpyðnp�?{�y l^®"®?ozi?�"Å/Æ7�Ktw�Ç³2��~2m�l^i+¯Q�WnÌl^nZ{�±�³�ù/�?¨�ùº%Î±º'/oq�/np�?{�iKt"yãÃw{�m)~��)np�"{5®?mp~+�]{Ú�p�
mp{Ú��®w~2iw�WozÃ?rx{6��~2m�np�wl�n���nÌl�np{�Å
�I{I��l^i§t?npoxrzoxý�{-~�t?m �wl2�W� ��t?iÉ�]npox~2i§np~ËÁKoq�WnpmZozÃ?t?nZ{�Ãw~2np� æ l^iwÁ¾ë Å&���?{�i?{}Â�{�mãÊ�{
�2{}i?{�mÌl�np{ l-i"{�Êþ�WnÌl�np{O± z np~�Ãw{|{�Ä"l^yFozi?{�Á�³ Ê�{ ��{}iwÁ�ozndnZ~�®?mp~+�Ç{��p�Qù/�?¨�ùº%Î± z '�Å�Æ7�Él^n
TVU�ÄTÈIÌ�ÈÙÌ�ÔTÐ6Ã[Ò-Ô@ÊTÔTÉÍÆ�Ò4ÌÍÐ
Ô¿Ò-ÓTÏIÆcÉÅÆHW6ÊTÈIÉÅÆÎØWÆ§Ô�Ã�Ö]ÌÅÈIÔ¿Ç�ÆcÓ=Ð
ÃÍÄ3ÃÍÄTÆWÔ�ÊTØBÓ=Æ§É�Ð4Â4XTÉÅÐTÕ�Ê¿Ç ÃÅÈIÐ
Ô�ÉÅÊTÏIÆ§ÌWÒ-Ô¿Õ

ÃÅÄ;ÆAÌÅÈZY§ÆAÐ-ÂºÃÅÄTÆ§ÈIÉJÉÅÆFXTÉÍÆ§ÌÅÆÎÔ�Ã�Ò4ÃÍÈÙÐ6ÔTÌcÃÅÆ§Ô=Õ�ÃÅÐHÓ=ÆAÌÅØcÒ4ÏIÏ Þ)[;Ð
ÉBÆI\;Ò-Ø]XTÏIÆ
Ö]ÃÅÄTÆ$Ç�Ð
Ô�ÃÅÉÍÐ
Ï�Ç�ÈIÉ+Ç�ÊTÈIÃÍÉ_^�ÂÜÐ
ÉWÒ-Ô
Ò4Ì`^�Ô¿ÇÍÄTÉÅÐ6ÔTÐ
ÊTÌ�ØWÈSÇ�ÉÍÐaXTÉÍÐ�Ç Æ§ÌÅÌÍÐ
É�ÉÅÆJW
Ê;ÈÙÉÍÆ�ÕcÏIÆ§ÌÍÌ�ÃÅÄ¿Ò-ÔiÃcb(ÐBÄ�ÊTÔ¿Õ�ÉÍÆ�ÕdXTÉÅÐTÕ�Ê=Ç�ÃÅÈIÐ
ÔcÉÍÊTÏIÆ§Ì�ÃÍÐWÕ�Æ§Ì+Ç ÉÅÈIÓ¿Æ6Þ
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®?mZ~+�]{��p����l^iknp�?{�i �ç�"{��ç²�ov�`± z �wl���Ãw{�{�ik®?mp{�Â+oz~�tw��rx¯|{�Ä"l^y|oxi?{�ÁãÃ+¯|{�Ä"l^yFozi?oxi?�doxnÌ�5rz~+��l�r
ë è �W{�n0l�iwÁ;³�ov�wi"~2n�³èl2Á?ÁKoxi?��ozn/np~6oxnÌ��rx~+��l^r�æ è ��{}n���~2m���t"npt?mZ{7{�Ä"l^y|oxiwl^nZoz~�i)Å/Æ7�?oq��yF{�np�?~+Á
oq�6®wl�mpnZoq�]t?rÙl^mZrz¯ {]÷%�]oz{�i+n�Ãò{Ú��l^tw�W{ãoxn�ÁK~�{���i?~2n�mZ{��át"ozmp{�®?mp~+�Ç{��p�W{�� nZ~-��t?{�mZ¯-{�l��ç��~�np�?{}m
l^Ãw~�t?n���n�l^np{Ú��Ãw{�rx~2i?��ozi?��np~*ë Åº�0l2�Ì�|�WnÌl^nZ{6oq�0�W{�iKn�ÁKoxmp{��Çnprz¯�nZ~dnp�"{�®?mZ~+�]{��Z��mp{Ú��®w~2iw�WozÃ?rx{
��~2m�ozngl^iwÁ i?~�mp{��W®ò~�iw��{�y|{��Z�pl^��{6oq�7mZ{���t?ozmZ{�Á;Å

�0l2�Ì� ®?mp~+�]{Ú�p�]Q�mZt?iw�5np�?{6��~�rzrz~�Ê5oxi?�Q®?mp~��2m�l^y�ë
rz{}nBæ è P\ç�ê�l^iwÁ rz{�nWë è PFç�ê
� ð�e¿ðgf �

ìWí=î�ï ð y|{��Z�pl^��{6®w{�iwÁKoxi?�3ò=ómZ{��]{�oxÂ�{6�WnÌl^nZ{�/
î ü /öñøyë è � íTð��rz{}nWæFP¾æ�
Oçh/Aê

ð�� ò ìJí=î ï ðmp{�yF~^Â�{���n�l^nZ{�±���mZ~2yôæ è
rz{�nWõöPUç4÷ùøOªsú2�+¦;õº%¥Õ�Y6±º'�ê
rz{�nWõ z PUç4÷ùøOõûú���»W%¥Õ�Y6±º'�ê
î ü[ý ÷
Y4þ$øOõ@Y�´$ÿ¾²�ÿ�����tÉ�ç� np�Él^n��� ��?¦�¨¿%¥Õ�'BPö>�¼TL l^iwÁ �� ��?¦/¨=%4)='JP°>�¼�N�� íTð��mZ{�®w~2mpn�ozi+np{}m���{�mZ{�iw�]{5Ãw{�nWÊ7{}{�i@÷-l�iwÁùþdozik��n�l^np{H±
ü ó�� {Úl2�Ì��÷ùøOõAz
ò=órx{�nJ±�zXP§ ��K¨�ï/¤q��%¥Õ�Y6±º'

î üBý þ$øOõAz;�Wtw�Ì��nZ�wl^n d �+¦;õº%4)�Y6±�z '�� íTð	�mp{}®ò~�mpniþdt?iw�WnÌl^Ã"rz{
rx{�nBx�P ù��"¨�ù�%Î±�z�'
î ü xhP&Q�l^iwÁO± z ñøOë è � íTð	�rz{}nWæ è P¾æ è 
Oç=± z ê
ð;ï i4ð$î ü xOñPjQ4� íTð����{}iwÁg± z np~Q®?mZ~+�]{��Z�Jx

ð�� ò ìJí=î ï ðrz{�nWë è P ë è 
�± %�y l^mZ²Û±�'
ð�� ò�� ð�e¿ðgf �

Æ7�?{�l^rx�2~�mpoznZ�?yþoÙ�Doxi?oznZoql^nZ{�ÁãÃ+¯|�W{�iwÁKoxi?�ù± è ¯ èÙé nZ~ã®?mZ~+�]{��Z��ù/�?¨�ùº%Î± è ¯ èIé 'ÌÅ

s�oz��t?mp{�å"ë7j�l�mÌl�rzrz{}r;Â�{�mZovu���l�npox~2i l�rz�2~�mpoxnp�?y�Å
s�ox�2t?mZ{Qå���ozÂ�{���np�?{Q®wl�mÌl�rzrz{}r�Â�{�mpoÐu���l�npoz~�i�l�rz�2~�mpoxnp�?y�Å�Æ7�?oÙ� l�rz��~2mpoxnp�?y oq��l^rxy|~��Wn�oÙÁK{�i?È
npoÙ��l^r/np~Fnp�?{��W{��át"{�iKnZoql�r)~2i?{��)nZ�?{d~�i?rz¯ ÁKovú�{�mZ{�iw�]{�oq��nZ�wl^n6Ê5�"{�i?{�Â�{�m�lãi?{}Ê �WnÌl�np{�±�z;oÙ�
�2{}i?{�mÌl�np{�ÁIozn�oq��i?~2nQi?{Ú�]{��p�Zl^mZozrz¯ l2Á?Á+{�Á�np~-nZ�?{|rx~+��l^r[æJèYÅkhYiw��nZ{�l2Á�oxndy l�¯kÃò{%��{�i+ndnZ~
��~�y|{ ~2nZ�?{�mQ®?mZ~+�]{��p��l2�FÁKoq�]n�l^nZ{�Á�ÃK¯�nZ�?{ �wl2�W�ñ��t?iÉ�]npox~2i�� �dy l^®?®"ozi?�"Å
Û6�dyF{�iKnZoz~�i?{�Á
l^Ãw~�Â�{�³?nZ�?oq�5l�rq��~�nÌl�²�{��5��l�mp{�~^�&np�?{�ÁKoÙ��nZmpozÃ"t?np{�Áùë y|{�y�Ãw{�mÌ�W�?oz®��Ì�?{��Ì²�Å
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Û�ikozy|®w~2mZnÌl�iKn��]~2iÉ��oqÁ+{�mÌl�npoz~�i�oziky|{��p�Zl^��{�È¥®Él2�p�Wozi?�F®wl^m�l^rzrx{�r&l^rz��~2mZoznp�"y �7oq��nZ�?{drx~+��l^rxoznW¯
~^� �]~�y|y�t?i?ox��l^nZoz~�i)Å
h¥��yF{��p�Zl^�2{Ú�ãl�mp{I��{}iKnFl^mZÃ?oznZmÌl^mZozrx¯�Ãw{�nWÊ7{�{�iË®?mp~+�Ç{��p�W{��ãnp�"{�i
nZ�?{
l^rx�2~�mpoznZ�?y Ê5ozrxr0Ãò{�rz{Ú�p�6{]÷%�]oz{�i+n6nZ�wl^i�oÐ�5Ê�{|��l�i��W~2y|{}�?~�Ê �2tÉl^mÌl�iKnZ{�{|nZ�wl^n�®?mZ~+�]{��p�W{��
Ê5ozrxr�~�i?rz¯Ë�W{�iwÁ
np~ª®?mp~+�]{Ú�p��{Ú�ã~2i#�Zi?{�l^mZÃK¯����]~�y|®?t?nZozi?�Ii?~+ÁK{Ú�]ÅðÆ7�?oq�Qoziw�Çmp{�l���{�ÁB{]÷|È
�]ox{�iw�]¯B�Wnp{�y%� ��mp~2y nWÊ7~ª��~�t?mÌ�Ç{��]ë-uwm���n�³g���?~�mpnp{}m|®?�+¯?�Woq��l�r��]~2y|y�t?i?oÙ�]l�npox~2iBÁKoÙ��n�l^iw�]{Ú�
ÁK{��Çmp{�l���{�np�"{�npozyF{�mZ{���t?ozmZ{�ÁñnZ~�npm�l^iw�W®ò~�mpnknp�?{�y|{Ú�p�pl��2{�³gl^iwÁ§��{��Ç~2iwÁ;³�np�?{�yF{��p�Zl^�2{
®wl��p��oxi?�-i"{�nWÊ7~2mZ²-y l�¯ Ãw{|l�Ã?rz{QnZ~k��l^mZmp¯�y|~�mp{dyF{��p�Zl^�2{Ú�6��oxyãt?rxnÌl�i?{�~2tÉ��rz¯èÅ ÿ �g�]~2t"mÌ��{è³
np�"oq��~2®?nZozy|oxý�l^nZoz~�iQÊ5ozrzrwÃw{�ÁK{�®w{�iwÁK{}iKn0~2iFnp�?{�l^m��ç�?oxnp{��Çnpt?mZ{5~^�/np�"{�y�t?rznZoq�]~�y|®?t?nZ{]m/tw�W{�Á
np~Fmpt?i�nZ�?{Ql�rz�2~�mpoxnp�?y�ë�np�?{Q®?�+¯"��oq�}l^r)Ê5ozmZ{��5Ãò{}n�Ê�{�{�ik®?mp~+�]{Ú�p��~�mÌ��ÁK{�nZ{�mpyFozi?{6Ê5�"oq�Ì��l^mZ{
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b�~�np{0np�wl�n�np�"oq�;{�Ä"l^y|®"rz{��wl�� {Ú�p��{}iKnZoql^rxrz¯�np�?{g�pl�y|{���t?iw�Çnpoz~�iwl^rxoznW¯�l�� nZ�?{7~�i?{5l�Ãò~�Â�{6� np�?{
�]oxmÌ�]t?oxn7mZ{��]{�oxÂ�{��0lã�Wozi?��rz{�Ã?ozn5oxi?®?t?n7��mZ~2yþnZ�?{�{�i+ÂKoxmp~2i"y|{�i+n�Å/Æ7�?{Q�Ì�wl�i?�2{6��mp~�yþ®wl��p��oxÂ�{
np~kl��]npoxÂ�{ mZ{���t?ozmZ{���np�"{��]ozm��]t?ozn5nZ~ mÌl^oÙ��{kÜ�T�Ãw{]��~�mp{�np�?{Q{}iKÂ+ozmZ~2i?y|{}iKn�mp{��W®ò~�iwÁ?�
��np�"oq��oÙ�
mp{aíw{��]nZ{�Áãozi nZ�?{�mp{�Â�{�m��pl�r;~^��np�?{�ÁKoxmp{��]nZoz~�i|~^�&np�?{FÜ2×�l^iÉÁ�ÜÎ� npmÌl�iw��oxnpox~2iw�ÇÅ

CircuitEnvironment

co

ct

cf

s?~2mgl*uwiwl�r;{�Ä"l^yF®?rz{�³�rz{}n�tÉ�7�]~�iw��oÙÁK{�m�l^i l��]npoxÂ�{6�Ç~2y|y�t?i?ox��l�npoz~�idÊ5�?{}mp{�ld�]oxmÌ�]t?oxn���{�iwÁ"�
l�Á?l�nÌl�Ã"oznQnp~ªnp�?{k{�iKÂ+ozmZ~2i?yF{�iKn}ÅBÛ���l�ozi)³�np�?{k®ò~�mpn Á+{��]rql�mÌl�npoz~�iñ��~�m|np�?oÙ�ã�Ì�wl�i?i?{�r5oÙ�
��oxy|®?rx{�ë
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Æ7�?oÙ�7®ò~�mpn�ÁK{��]rÙl^m�l^npox~2ik�]~�mpmp{Ú��®w~2iwÁ"��np~QnZ�?{6��~2rzrx~�Ê5ozi?�Q®?mZ~+ÁKtw�]nZoz~�i-mpt"rz{��Çë

d ÑÇ×/f d Ñ �Ñ]×�eIÑ �
Ñ]×�fIÑ �

E Ñ è N
E Ñ è L
E Þ
	
	pÒ�	=L

hYiãnZ�?oq�&��l2�W{�nZ�?{�{}iKÂ+ozmZ~2i?y|{}iKn)Êgl^ozn�� ��~2m0~�i?{�~��gÑ]×Ç³;Ñ �|np~�Ãw{��]~2yF{7npmZt?{5Ãw{]��~2mZ{6l��ç²+i?~�Ê5rzÈ
{�ÁK��ozi?�kÊ5oznZ�§Ñ è L+Å�h¥�5®w~��Z��oxÃ?rz{ Ê7{�Ê7~�t?rqÁIrzoz²�{�np~k{�iw�Wt?mp{|nZ�wl^nQnZ�?{|oxi?®?t?n �]ozm��]t?ozn*ÁK~�{��
i?~�n5mÌl^oÙ��{6Ãw~�np�ªÑ]×5l�iwÁIÑ ���+np�?oÙ��Ê�~2t?rÙÁ%Ãw{�ldÂ+oz~�rql�npoz~�i|~^�&np�"{�ÁKtwl�r;mÌl�ozr��]~2y|y�t?i?oÙ��l^nZoz~�i
®?mZ~2np~+�Ç~2rYÅ�Æ7�?oÙ�7oq�7l����]~�y|®?rzoÙ���?{ÚÁÝÊ5oxnp�|nZ�?{FÑ]×�f Ñ �OE Þ
	
	pÒ�	=L6®w�W{�twÁK~�È¥®?mZ~+ÁKtw�]nZoz~�i-mpt"rz{�Å
Æ7�?oÙ�7®?mp~+ÁKtÉ�]npox~2i mpt?rx{6oq�7nZmp{�l�np{�Á�ÃK¯ ¹�¨u°u©h¬�³ rzox²�{6l�iK¯|~�np�?{}m�³KÃ"t?n5ov�/nZ�?{�Â2l�mpoÙl^Ã?rx{|Þ
	
	pÒ�	Ãw{��]~�y|{���nZmpt?{�nZ�?{�iklã�W®w{��]oql�r){�mpmZ~2m5oÙ�7�2{�i?{}mÌl^nZ{�Á;Å
Û6�����"~^Ê5iªl^Ãw~�Â�{�³)®w~2mZndÁ+{��]rql�mÌl�npoz~�iw�6�2oxÂ�{�l��Ç~2y|®wl��]n�ÁK{��p�Çmpoz®"npoz~�i�~^�D�]~2y|y�t?i?oÙ��l^nZoz~�i
Ãw{�nWÊ7{�{}i�l �]ozm��]t?oxn6l�iwÁ oxnÌ��{}iKÂ+ozmZ~2i?y|{}iKn}Å�Û�rznp�"~2t?����y|~è��n�tw��{Ç��t?r���~2m��W®ò{Ú�]ov��¯+ozi?�FÁ?l�nÌl
�Ì�wl^i?i"{�rq�Ç³ nZ�?{�¯�y l�¯ l^rq�W~-Ãw{|tw�W{�Á�nZ~�ÁK{��Z�]mpoxÃw{Qnp�?{ �W¯KiÉ�ç�?mZ~2i?oxý�l^nZoz~�i��Ì�wl^i"i?{�rq�6®?mZ{�Â+ozÈ
~2tÉ��rz¯ y|{}iKnZoz~2i"{�Á;Å�s?t?mZnp�?{}mpy|~�mp{�³+®ò~�mpn�Á+{��]rql�mÌl�npoz~�iw�7�2{}i?{�mÌl�rzoxý�{�{�l2�Wozrz¯Fnp~Fl^i�l�mpÃ?oxnpm�l^mp¯
i+t?yãÃw{�m0~���oxi?®?t?n��7l^iÉÁ�~2t"np®?t?n��]Åº��{��wl�Â�{���~2t?iÉÁ%nZ�?{6i?~�nÌl�npoz~�i��]~�iKÂ�{}i?oz{�i+n���~�m��]rz~è��ozi"�
��{}nÌ��~��/®?mp~+Á+tw�]npox~2i|mZt?rz{Ú����~2m�tw��{�Ê5oznZ� ¹�¨ °�©�¬�³ l�iwÁãÃw{�rxoz{�Â�{5nZ�wl^n�np�?{�¯Q®"mp{��W{�iKn�l�tw��{]��t"r{�Ä+np{�iÉ��oz~�i np~Qnp�"{ ®"mp~+ÁKtw�Çnpoz~�i-mZt?rz{�i?~�nÌl^nZoz~�i)Å
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� ""V�"�»�"d¹I¿W"$#
äÐ´]æQ���wl��?oqÁU8dÅO-7~2²+�wl^mZoYÅ ÿ iNnp�"{ñy%l^®?®?oxi?�
®"mp~2Ã"rz{�y�ÅXWJ����� Y.	pÖ�Ó�ZA[0Ò�Ô�Õ
��×�Þ-	�ÍÇ³
¶2êM%Y¶�'Ìë � ê�ßaË � ´}¶?³)��l^m��ç�I´}µ=�K´�Å

ä � æQ��nZ{�Â�{�iI��Ån-7t?mpiw�ÇÅ���Þ
	��}Ò�	]ÔQÖ�Ó?Ñ]Þ"\�Ó?Ö2ÏÐß�Í}ÎvÍ�Ö�Ó?Ü^]/Õw×YÎqÔQÎQK}Ö2×ØÎqÒ�Ó�ÒÎ�_\�Í}ß2Ó"Ñ-,.	pÒ�Ó?Ò��2Í
[0Î 	pÑ��KÎz×qÍÇÅ0j��w� nZ�?{���oÙ�]³ ­ l^rzoÐ��~2mZi?oql�hYiw��nZoznpt"np{6~���Æ {Ú�ç�?i"~2rz~��2¯�³�´�µ�µK´2Å

äé¶^æ��6l�Â+oqÁH��Å���oxrzr"l^iwÁ@�0ÁKy�t?iwÁd��Å ­ rql^mZ²�{�Å?Û�t?np~�y l^nZoq��Â�{}mpovuò��l^nZoz~2i�~��/l2�W¯KiÉ�ç�?mZ~2i?~�tw�
�]oxmÌ�]t?oxnÌ�7tw�Wozi?�Fnp{�y|®w~�mÌl^r)rx~2��oq�2Å5hYiy8�{�i?mZ¯ s?tw�ç�É�]³?{�ÁKoxnp~�m�³ºma`2b2cd[�,"Ö]ÕwÞÌÏfe*ÎzÏzÏN[0Ò�ÓKà
��Þ
	ÌÞÇÓ?Ñ]Þ�Ò�Óhgji�G�W�³?®wl^��{���´ � ßaËw´Çå�¶KÅ ­ ~2y|®?t"np{�m6�+�Çoz{�iw�Ç{6j�mp{Ú�p�]³)´}µ=� } Å

ä å2æ ­ Å Û�Å ��ÅX8�~�l�mp{�Å ­ ~�y|y�t?i?oq�}l^npoxi?����{���t?{�i+npoÙl^r)®?mZ~+�]{��Z��{��ÇÅE[0Ò�ÔQÔH�+Ó?ÎqÑÌÖ2×ØÎqÒ�ÓáÍ ÒÎ��× ,wÞ
\k[S��³ � ´=%+��'Ìë �=�¿� Ë � ß=ßè³�Û�t?�2tw�Wn�´�µ�ßT�KÅ

ä } æ���~�iwl^rÙÁH�DÅ	è6iKt"np�)Å�Y(,wÞl\i	Ì×/ÒÎ�R[0Ò�Ô�Õ
��×WÞ
	Á�[	pÒ4<�	ZÖ�ÔQÔQÎqÓ=<�m�G)ÞZÖ�	pÑ-,"ÎqÓ¿<dÖ�Ó?ÜcG�Ò�	Ì×YÎqÓ=<�³
Â�~2rxt?y|{�¶KÅ�Û6Á?ÁKoÙ��~�i?ÈÍ�I{��Wrz{�¯�³�´�µ¿�K´2Å���{��]nZoz~2i � Å å"Å

ä � æ�Æ){�i?È+8�Ê5l�i?�H�)l�o)l^iÉÁ|Û�rql�i|j/Å?��®?mÌl��2t?{èÅ�j�rÙl2�]{�yF{�iKn)~��/np�?{�®?mZ~+�]{��p�W~2m��7~^�/l��K¯+®w{�mpÈ
�]t?Ãw{�Å9WH���q��Y.	pÖ�ÓnZ�[0Ò�Ô�Õ
��×WÞ
	�ÍÇ³+å�êM% � '�ëQßè´]å�Ë.ß �¿� ³ ± t?i?{�´�µ�µK´�Å

äIß�æ�s7Å"Æ7�?~2y �W~2iù�;{}oz�2�+np~�i)ÅoWçÓK×+	pÒ�Ü��KÑÇ×YÎqÒ�Ó|×ØÒç�gÖ�	pÖ2ÏzÏxÞÌÏn\�Ï <èÒ�	]Îz× ,"Ô Í�Ö�Ó?Ü_\i	pÑ-,"Îz×WÞZÑ]×+�Z	ÌÞpÍ�m
\i	
	pÖ�ßÚÍ�pQY.	çÞÌÞZÍ�ple�ßÌÕwÞ
	pÑ��M�]ÞpÍÇÅ&�-~2mp�èl^i è l�tK��y l�i?ikj�t"Ã?rzoÙ���?{�m��]³�´�µ2µ � Å5��{��]nZoz~�iw�5¶KÅ �
l^iÉÁ-¶KÅ ¶KÅ

ä �^æ�Û�rÙl^ozi ± Å���l^mZnpoxi)Å ­ ~2yF®?ozrxozi?�k�]~�y|yãt"i?oq��l�npoxi?�ã®"mp~+�]{��Z��{��Qozi+np~ ÁK{�rÙlÚ¯+È�oziw�W{�iw��oxnpoxÂ�{
?A���+h��]ozm��]t?oxnÌ�]Å�q�ÎvÍÇ×+	]Î ����×WÞZÜr[0Ò�Ô�Õ
��×ØÎqÓ=<2³)´=%�åZ'�ë �=�¿� Ë � ¶^å"³0´�µ=� � Å

äéµ^æ�Û�rÙl^ozi ± Å/��l^mZnpozi�Å Æ7�?{|rzoxy|ozn�l^nZoz~2iÉ��np~ ÁK{�rql�¯+È¥oxiw��{}iw��oxnpozÂ+oznW¯|oxiBl2�W¯KiÉ�ç�?mZ~2i?~�tw�Q�]oxmpÈ
�]t?oxnÌ�ÇÅ�hYi���oxrzrxoql^y ± Å��6l�rzrz¯è³�{�ÁKoznZ~2m}³=G�ÎQ>�× ,N�dW3Y�[0Ò�Ó-��Þ
	ÌÞÇÓ?Ñ]ÞgÒ�Ós\�Ü�â�Ö�Ó"Ñ]ÞZÜO
�ÞpÍ�ÞZÖ�	pÑ4,
ÎqÓhgji�G�W�³?®wl^��{�� �=� ¶gË � ßT�KÅ���h�Æ§j�mp{��Z�]³)´}µ2µ2ê+Å

äv´}ê^æ�Û�rÙl^ozi ± Å���l�mpnZozi)Å�j�mZ~2�2m�l^y|yFozi?� ozil?A���+hÌë/sÉmZ~2y �]~2yFyãt?i"oq�Çl^npoxi?�|®?mZ~+�]{��Z��{��dnZ~
ÁK{�rÙl�¯KÈ�oziw�W{�iw�WoznpoxÂ�{��]ozm��]t?ozn��]ÅwhYi ­ Å�ÛdÅ���Å�8�~èl^mp{è³á{ÚÁKoznZ~2m�³�qQÞçâ^ÞÌÏÐÒ]Õ�ÔãÞÇÓ+×îÍ�ÎqÓ:[0Ò�Ó?Ñ��M	çà
	çÞçÓ?Ñ�ß|Ö�Ó?Ü�[0Ò�ÔQÔH�+Ó?ÎqÑÌÖ2×ØÎqÒ�ÓKÅwÛ6Á?ÁKoÙ��~�i?ÈÍ�I{��Wrz{�¯�³�´�µ�µ2êKÅ[26Æut0{�l^m5~��0j�mZ~2�2m�l^y|yFozi?�
hYiw��nZoznZt?np{�~2i ­ ~�iw�]t?mZmp{�i+n�j�mp~2��mÌl�y|y|ozi"�?Å

äv´�´]æ�Û�rÙl^ozi ± Å0��l^mZnpoziË{�nFl^rYÅ ­ Û6�4nZ~�~2rq�Q��~2m�?A���áhQÁK{���ox�2i)Å �D{�®w~�mpn ­ ��ÈØÆ5�5ÈYµ�¶^ÈØê2µK³
­ l^rxov��~�mpi?oÙlãhYiw�WnpoznZt?np{�~^��Æ {��Ì�?i?~�rz~��2¯�³)´}µ2µ2¶+Å

äv´ � æ�j�{�nZ{�mOèÝÅ�j�{�l�mÌ�W~2i)Å�swl2�Wn6�wl����?oxi?� ~^��Â�l^mpoÙl^Ã?rx{�È�rz{�i?��np�knp{�Ä+n6�WnpmZozi?�è�]Åv[0Ò�ÔQÔH�+Ó?ÎqÑÌÖ2à
×ØÎqÒ�ÓáÍ ÒÎ��× ,wÞR\k[S� ³w¶2¶M% � '�ë � ß=ßvË � ��êK³ ± t?i?{�´�µ�µ2ê+Å

äv´}¶^æ ­ �wl�mprz{Ú�B��Å;��{�oznZý�Å/Æ7�?{ ­ ~è��y|oÙ� ­ t?Ãw{�ÅR[0Ò�ÔQÔH�+Ó?ÎqÑÌÖ2×ØÎqÒ�ÓáÍ�ÒÎ��× ,wÞR\k[S��³ � �Z%p´T'Ìë �=� Ë
¶2¶+³ ± l�iKtÉl^mp¯ ´�µ=� } Å

¶2¶



äv´Çå2æ ± l^iy��ÅwÛdÅKÂ�l�i-Á+{Ý�èi?{�®w�Z�ç�?{}t?n�ÅkY®	ZÖ�Ñ]ÞAY(,wÞZÒ�	ÇßQÖ�Ó?Ü^gji�G�WQqQÞpÍ}ÎI<èÓK³òÂ�~�rzt?yF{ � ê2êQ~^�
i�ÞZÑÇ×��M	çÞQw�Ò2×WÞpÍ ÎqÓ^[0Ò�Ô�Õ
�á×WÞ
	JG�Ñ�Î¥ÞçÓ?Ñ]ÞÌÅ���®"mpozi"�2{�mZÈÍ?0{�mZrql^�"³)´�µ¿� } Å

¶^å


