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aWbdc:egfihWjIk5lnmNo�pqjIpqrtsvuxwNyBr�zB{7|qb}c:ege)l~u�sv�^p��~pquqk5sv�tmPl~u�j�{Q���Tpv�=rtsvkI��p�m�kT�t���:�:��{=��mPl~�3p�svj5l~k5�&����e)lnm�m=pqjI�3kIr

f�c�����o�f��:�
c�h��7p�s�lnmWjIp�svk5l~�tm�l~j�p�jIjIp�m�k5l~r�������s�r3uxw�l~pq��lnmW��k5l~�Slnm=�Ru��~�3j5hPsvp3�
�:w�l~j"�:��sI��jIk5h=�^l~pqj"zPh��7p�s"lnmWjIp�svk5l~��m	hPmW�PpvsSk5�:��k5����pqj"��� uq��m��
jIk5svrtlnm�kIjq�'� l¢¡�rt���tl~��lnmW�'z��~�^uI��r3��pqjq{�r�mW�L� lnl¢¡£lnm=jIpvsvk5lnm=�$zPh��7p�svj
lnm�kI����svp��<�PpqkIpvsv�£lnm=p��¤z�hP��p�s"z=rt��svpq�tl~��mWjq�T¥NpT�Psv�t�7��jIp�r���p�m��
p�svrt���^kIp�lnmWp�s�k5svpqp£sv��hWk5lnmW�¤��sv��z��~pq�gkI�)�^sIl~��p&k5wPl~jSr����P�nl~u�r�k5l~��m
rtm=�)��svpqjIp�m�k�r���r�¦�p��}sv��hWk5lnm=��z=r3jIpq�¤wWp�h�sIl~jIk5l~u���¥p"j5wW�t�Lk5w=r3k
k5w�l~j�rt�P��sv��r3uxw��~pqr3�Pj kI�ihWjIp�� h��7jI���nhWk5l~��mWj:��m�lnm=�^h=jIk5sv���Ppqj5l~�tm=jq�

§ ��bd¨���o�©T�T�ª�«��b<©T¨
c�h��7p�s�lnmWjIp�svk5l~��m�wWr�j:z7p�uq����p"rSu�sIl~k5l~uqrt�VjIkIp���lnm����^�PpvsIm�¬TyQ�Pb
��pqj5l~��m���pqk5wW�^�P�t�~����l~p�j¤�}jIp�p)n®q¯V�}��sªr)j5h�sv��pq��¡��°��p���p�svrt�:�:�tsI��j
wWrt��p:jIk5hW��l~p���k5wWp:��p��~rt�£�^sIl~��pvmP�}z�hP�7pvsilnmWjIp�svk5l~�tm���sv��z��~pq�)��¬�r�m
± lnm�m=pv�^p�mB² j�r��~�3��sIl~k5wW�³ §�§ ¯1wWr�j:z7p�uq����p"rSu��~r3jIj5l~u£lnm�k5wWpi´Wp��~�7�µ l~j-����m=r3�£l~uL�Psv�3��svr����£lnm=��rt�~���tsIl~k5w=�¶´�m=��jRk5w=p·���Wk5l~��rt�z�hP��p�sV�P�~r3uqpq��pvm�k\h�m=��p�s k5w=p��V�~����svp���p��~rt�"���^�Ppv�}�:�^pq�3p�svr��Wpq¸��
kIp�mWj5l~��mWj�kI�ik5w�l~jV�:�tsI�TwWr��3p�z7pqpvm£��sv���7�3jIpq���}p�� ���¹{^ § ¯W ºt¯7n»q¯= ¼�¯�¡��e��3jIk��:��sI��j�r3jIj5h=��p&k5w=r3k�r��^kIp�lnmWp�s&k5svpqp�l~j���l~�3p�mRrtm=�½k5w=r3kz�hP��p�svj"�¾hWjIk:z7p"�P�~r3uqpq�Nr��~��mW�)k5wWp���kIp�lnmWp�sS�:lnsvpqjq���:wWp£�:�tsI��j
�t�T »¿¯� ¼�¯�rt�~jI���7p�sI����sv�Àsv�th=k5lnmW����� k5w=p�k5svpqp£�^h�sIlnm=�)z�hP��p�s"lnmP�
jIp�svk5l~�tm�zPhWkT���£mW��k�uq�tm=j5l~��p�s"z��~�^ux�3r��3pqjq�

¥$w=pvm-r3kIkIpq�£�Wk5lnm=��kI�)lnmWjIp�svk"zPh��7p�svjSlnm�kI��r�ÁW�^��sI���~r�m�m=pq���pqj5l~��mB{Tz�hP��p�svj)��rt�$m=�3k°z�p¤���~r�uqp����tmRkI���·�t�"�Psvpv�5p�¸�l~jIk5lnm=���r3u�sv��jqÂ k5w=p�jIp�svpq�tl~��mWj�rtsvp)uqrt�n�~pq�'z��~�^uI��r3��pqjq�½b ��k5w=p���kIp�lnmWp�sk5svpqp�uq���£���~pqkIp��~�	j5�=rtm=j"zP�~�^uI�3r��3pqjq{�k5w=p�m�r�m���zPh��7p�sSlnm=jIpvsvk5l~��mrt�~����sIl~k5wW�g�:wPl~uIw�hWjIpqj"k5w=p"sv��hWk5lnmW��kI���7�t�~�����N�:ln�n����r�ln� kI�°´�mW�
r�jI���nhWk5l~��mB��Ã@l~�thPsvp § �}r^¡Tj5wW�t��jTr�mNp�¸^r��£���~p&®¿�}�PlnmNmWpqk"�:w=�3jIpsv�th=kIpTsIh�m=j��t��pvsTrS�~r�sv��p"z��~�^ux�3r��3p�{7k5wWp�svp�z��)��r��^lnmW�°z�h��7p�s�lnmP�jIp�svk5l~�tm�lnm��}pqr3j5lnzP�~p3�Äb ���tm=p�svp��}sv��hWkIpqj&k5w=pNk5svpqpNr�j�lnmÅÃ@l~��h�svp
§ � z7¡�{Bk5w=pvm�zPh��7p�svjSuqr�mNz7p"lnm=jIpvsvkIpq�1{Qr��nz7p�l~k"�}�ts"r�m	r����^l~k5l~��mWr���:lnsvp��~p�mW��k5wRu���jIkq� µ p�svp�{Vk5wWp&��kIp�lnmWp�s�k5svp�p�jIpvsv��pqj�r3j£r��thPl~��p�}�tsTz�hP��p�s£lnmWjIp�svk5l~�tm@{Vz�h=k"���^pqjTmW��kTmWpquqpqjIjIrtsIln�~�svp���svpqjIp�m�k"k5wWp
´�m=rt�Psv�th=kIp3��Ã@l~�thPsvp § �}ut¡@j5w=�t��j@wW���$k5wWp����~��zWr��Wsv��hWkIp�s���rt�Tsvp��sv�th=kIp�k5w=p�m=pq�:�~��u�svpqr3kIpq��m=p�kIj:�:wPln�~pSuq��mWj5l~��p�sIlnm=����p��~rt��{PmW��l~jIp3{uq�tm=�3pqjIk5l~��mB{VpqkIu3�T�:w�l~jTw=p��n�Wj"p�mWj5hPsvp�k5w=r3kisvpq�tl~��mWj£�t�:k5wWp£uIw�ln��:l~k5wW��hWk£zP�~�^uI�3r��3pqj��P�)mW��k"z7pquq�3��p�h�m�m=pqu�pqjIjIr�sIln�~�½uq��mW��pqjIkIp���:l~k5w)lnm�kIpvsvuq��m�m=p�uqkq�

(b) (c)(a)
Ã@l~�thPsvp § ��o�p�sv��hWk5lnmW�)pq¸^r3�£�P�~p3�

Ã@l~�thPsvp&®�ln�n�nh=jIk5svr3kIpqj�r�m	pq¸^r3�£�P�~p��:wWp�svp£k5wWp£z7p�jIkS��kIp�lnmWp�sk5svpqp�uq�tm=jIk5sIhWuqk5l~�tmNr��3��l~��j:jI����p�{^zPhWk�mW��k�r��n�}{=�t�Bk5w=p�zP�~�^uI�3r���p�jq�
b m��}r^¡�{3k5w=p:p�¸�l~jIk5lnm=�Tsv�th=kIp�l~jVu����£���~pqkIp��~�£z��~�^uI�^pq�£����s@z�h��7p�sIlnmW�P{
�:w�ln�~pilnmN� z7¡�{�k5wWp:svp��}sv��hWkIpq��k5svpqp�r��3��l~��j:r��n�7z��~�^ux�3r3��p�{Wr��n�~�t�:lnm=�
z�hP��p�svjTkI�£z�p¾lnmWjIp�svkIpq�7� µ �t�:pq�3p�st{�k5w=p"����jIkTpvÆ�u�l~p�m�k�jI���nhWk5l~��ml~j�j5w=�t�:m�lnm��}u¿¡\�:w�l~uxw�rt�3��l~��j:��m��~��jI����p:���Bk5wWp�zP�~�^uI�3r��3p��:�:wWp
��sv��z��~pq�����BzPh��7p�s�lnmWjIp�svk5l~��m�lnm�k5w=p��Psvp�jIp�m=u�p"���@z��~�^uI��r3��pSuq��m��
jIk5svrtlnm�kIj¾wWr�j"z7pqp�m	r����^svpqjIjIpq��lnm- Ç¿¯ r�mW�$ § ®¿¯<���:w=p�r����Psv�3r�uIw�t�: § ®¿¯Brt�~jI��r��n�~�t��jisv�th=k5lnmW�����3p�s�jI�3��pTzP�~�^uI�3r��3pqjT�:w�ln�~p£rt���tl~���

(c)(a) (b)

Ã@l~�thPsvp&®^�Tf�����l~�^lnmW��jI����p£z��~�^uI��r3��p���l~p��~��j£k5wWp£z7p�jIkTjI���nh��
k5l~�tm@�

lnm=�	��k5wWp�svjq� µ �t�:p���p�st{�k5wWp)rt�~����sIl~k5wW��l~j���m��~�-rt�P���nl~uqrtzP�~p$kI�k5�:�t�}�Plnm&m=pqkIjq�
b�m·jI�3��pN�Ppqj5l~�tmG��pqk5wW�^�����~���tl~pqjq{£l~k&��rt�'z7p	j5hPl~kIrtzP�~p$kI��Psvpv�5rt�n�~�^uqr�kIp�j5�Wr�u�p)�}��sSzPh��7p�svj��^hPsIlnmW�ÁW�^��sI���~r�m�mPl~mW�P{�svr�k5wWp�sk5w=rtmNk5sv��lnm=�&kI��jIÈ�hWpqpq¦qp£z�h��7p�svjiz�pqk5�:p�p�m��~r�sv�3p£zP�~�^uI��j"�^hPsIlnmW��Pw��^j5l~u�r��S��pqj5l~��mB{T�:w�l~uxwÉuqr�mÉuqr�hWjIp�z7��k5w½�~����l~u�r��Sr�mW�-�:lnsIlnmW�uq��mW��p�jIk5l~��mB�:¥NpTuqrt�n�Vk5wWpqjIpi��svp��<r��n�~�^uqr3kIpq�)svpq�tl~��mWjiz�hP�7pvs:z=rt�^jq�b�m�k5wPl~j jIuqp�mWr�sIl~�P{�k5wWp�p�m�k5lnsvpi�~rt���th=k r�svpqrTl~j���l~pq�:pq��r3j\z��~�^ux�3r3��p

pq¸^uqp��Wk"�}��sSk5wWp£z�hP�7pvs£zWrt�^jq��Ã@l~��h�svp)ÊP�}r`¡Tj5w=�t��jSr�m	pq¸^r��£���~p
����rNk5�:�t�d��lnm$m=p�k�k5w=r3k����^pqj�m=�3k�u�sv��jIj�r�m��z�hP��p�s�z=rt�^j�rtm=�l~j�k5w^h=j�kI��kIr��n�~�)z��~�^uI�^pq��� sv���GzPh��7p�s"lnmWjIp�svk5l~�tm@��c:��svp��}sv�th=k5lnmW�
k5w=p�k5svpqp�k5wPsv�th=�tw-r)z�h��7p�sSz=rt�-� z�¡�{@z�hP�7pvsvj£uqrtm�z7p�j5h�l~kIr�z��~�
lnm=jIpvsvkIpq���}ut¡��

(b) (c)(a)
Ã@l~��h�svp"ÊP�VfRzP�~�^uI�^p��)k5svpqpS�}r^¡�uqrtm�z7pisvp��}sv�th=kIpq�&k5wPsv�th=�tw�r
zPh��7p�s�z=rt��� z7¡:�:w�l~uxwNp�mWr�z��~pqjTz�hP��p�sTlnmWjIp�svk5l~��m½�}ut¡��

¥NpT�Psv�t�7��jIpSr���pvm=p�svrt� ��kIpvlnm=p�sªk5svpqpT��sv��z��~pq�À�}�tsv�¾h��~r�k5l~�tm�}��s�z�hP��p�s"lnm=jIpvsvk5l~��m$�:l~k5w	p�l~k5w=pvs"zP�~�^uI�3r���p���sTz�h��7p�s"zWr���u���m��jIk5svr�lnm�kIj�r�mW�£��svpqjIp�m�k�rTm=pq�½�^kIp�lnmWp�s�k5svpqp:�t�=k5l~�Sl~¦qr�k5l~�tm��}��s�k5w�l~j�Psv�tzP�~p��)���«wWp�r��~�3��sIl~k5wW��l~kIp�svr3k5l~��p��~��sIln�Wj\h���r"j5h�zP�}�Wr�k5w��t�7r�mpq¸�l~jIk5lnmW�$��kIpvlnm=p�s&k5svpqp&r�mW��h=jIpqj���r�¦qp�sv��hWk5lnm=�	kI�)svp��<uq��m�m=p�uqk
k5w=pNk5� ��svp���r�lnm�lnm=�·j5h�zP�<k5svpqpqjq�Ëb m·uq��m�k5svr3jIk�kI�Ì Ç¿¯� ¼�¯� § ®q¯5{�:wPl~uIw�j5l~�"hP�~kIrtm=p���hWj5�~�)lnm=jIp�svk:z�hP��p�svjT�^hPsIlnmW�£sv�th=k5lnmW�P{7�:p�´PsvjIkuq��mWjIk5sIhWuqkTk5wWpS��kIpvlnm=p�sSk5svp�p�{=k5wWp�m�lnmWjIp�svkIjiz�hP��p�svjq���:w=p"j5l~�"hP�n�kIr�mWpq��hWj�r����Psv�3r�uIw)l~j:rtsv��hWr�z��~�)j5h��7p�sIl~�ts"uq�tm=j5l~��p�sIlnmW��k5wWr�k ��mWpuqr�m�mW��kV��pqj5l~��m&k5wWp�z7pqjIkVk5svpqp�hPm�k5ln��zPh��7p�s��~�^uqr3k5l~��mWj:r�svp��^mW�t�:m@�
µ �t�:pq�3p�st{7k5wWp�j5l~�¾h��~kIr�mWpq�th=j��t�7p�svr3k5l~��mWj���� k5svpqp�uq�tm=jIk5sIhWuqk5l~�tmr�mW�z�hP�7pvs£lnmWjIp�svk5l~��m½m=p�uqpqjIj5l~kIr�kIp&k5w=r3k£k5wWp�zPh��7p�sIlnmW�Nuq���£�����m=pvm�k£z7p�jI����p��«wWr�k�j5l~�£�P�nl~jIk5l~u3�Rb m=��pqpq�7{�mW�pvÆ�u�l~p�m�k�rtm=�$p��¢��}pquqk5l~�3p�j5l~�¾h��~kIr�mWpq��hWj�wWp�h�sIl~jIk5l~u)�}��s��"hP�~k5ln�<j5lnm��-mWpqkIj¾wWr�j�pq��p�sz7pqp�m&�Psv�t�7��jIp��¤lnmNk5wWpT�nl~kIp�svr�k5h�svp��



®�����o�©Tc:yB��e ÃV©To�e��TyBf���b<©T¨
± l~�3p�m&rThPm�l~È�h=p"jI�thPsvu�p����Trtm=��r"jIp�k��t�@j5lnm���j��	�P{�risvp�uqk5ln�nlnm=p�r�s�^kIp�lnmWp�sSk5svpqp��}oT�^��¡�
T��	��"¡ªl~j�r�j5�=rtmPm�lnm=�Nk5svpqp"lnmNk5w=pSsvpquqk5ln�
�nlnmWpqr�s �P�~rtm=p�k5w=r3k�uq�tmPmWpquqkIj pq��p�sv�"mW�^�Pp:lnm����������������	����� {
�:wWp�svp�� l~j�r�jIpqk ���Vr3�P�^l~k5l~��mWr���mW�^�Ppqjq��� k<���Pl~uqrt�n�~�¤lnmWu��nhW�Pp�j
k<�:�$k5���7pqj&���Sm=�^��pqjq�·� l¢¡�lnm�kIp�sImWr��°��kIp�lnmWp�s�mW�^�Pp�j�t�S�Ppq�tsvpqp
k5w�svpqp"��s��}�thPst{���p�mW��kIpq�)z���k5wWp"jIpqk����{�r�mW�� lnl¢¡�uq��sImWp�s�m=�^��pqj
�t���Pp���svpqp�k<�:�)k5wWr�k"u���m�m=pqu�k£r�wW��sIl~¦q�tm�kIr���r�mW��3p�svk5l~uqrt��pq����p�{��p�mW��kIpq��z��Rk5wWp$jIpqk ��!£�Ä¥Np�r3�P�Lr½k5wPlnsv�·m=�^��p$k5���7p�kI��L��r�z7��h�m=��r�sv�-mW�^��p�� z7p��~��mW��lnmW�-kI�Nk5wWp�jIpqk#"�$£¡¾wWr�j���p��
�tsvpqpTk<�:�P{�r�m�lnmWu�l~��p�m�k"pq����pi�~��lnmW���t��p�s�z��~�^ux�3r��3p�{=rtm=�&r�m&lnm=u�ln���p�m�k:�~��lnm=��lnmNr"zP�~�^uI�3r��3p��}� svpqp"svpq��l~�tm@� Ã=��s�pq¸^r3�£�P�~p3{=k5wWp"oT�^�lnm·Ã@l~�thPsvp %$j5w=�t��j�r-�^kIp�lnmWp�s�k5svp�p��«l~k5w·jI�thPsvu�p������&��r�mW�
j5lnm���j��	���'�)(*�+,�.-/��� fi�n�V�3k5w=pvsimW�^��pqjTrtsvp¾lnm0� �«l~k5w 1324���{
5 �76�2#��!£{Wr�mW�98*�.:��.;��<=�.>�2#"�$°�
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Ã@l~��h�svp�%P�Bf½��kIp�lnmWp�s�k5svpqp�ln�n�nh=jIk5svr3k5lnm=���^ln�7p�svpvm�k\mW�^�Pp k5���7pqjq�
��p�´Pm�l~k5l~��mB�&f�®¿�}�Wr�k5w½���«r�k5svpqp#
T��?��"¡¾l~jSr)�Wr�k5w9@B�AB�C^¡	��^�AB�CED�¡F�I�CEDG�C�Ht¡F�JIJIJI,�I�CLKM�C^¡J��29
Äj5hWuIwLk5wWr�k���CEDG�JIJIJI,�CLK#�ON"�$P����!Lr�mW� AB�CQ2#�G�R�S�T���	�U������
����p�sv��k5svp�p�
Luqrtmz7p�h�mPl~È�hWp��~����pquq�3�£�7�3jIpq��lnm�kI�)r)jIp�k"���«®¿��Wr�k5wWjq{�p�� �P�~{:k5wWp)k5svpqp�lnm·Ã@l~��h�svp9%�uqr�m$z7p���pquq�3�£�7�3jIpq�-lnm�kI�
�}�thPsª®q�d�Wr�k5wWjq�T@B����.1q¡F�V@B�.1)�.(�¡F�V@B�.1)�+}¡irtm=��@B�+,�.-=¡��

f�svpqu�kIr�mW���~p�W\wWr�jBr:hPm�l~È�h=p�z7��h�m=�^lnmW�Tz7�t¸��.XTDL�YEDt¡F�I�.X=HS�YGHt¡�{
�:wWp�svp3XTD	Z9X=H«rtm=�4YED[Z9YGH�� ± l~�3p�m�rTjIp�kV����svpquqkIr�mW���~p�j�" � l}� p��~{
k5wWp£z��~�^ux�3r��3p���r���¡�{@rtm�p��P�3p�;Q2\��l~jTlnmWj5l~�Pp�"À�}�Pp�mW��kIp��z��;�2#"S¡\ln��k5wWp�svpTpq¸�l~jIkIj�r¾svp�uqkIr�mW���~p]W�2#"Lj5hWuxw�k5w=r3k:z7��k5w�p�m=�^�
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