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�F`7Y<`jrabdg�[Gro�1[&c¢\W`;c�g¡pi`���[�Y���[&g�ZWY<[z\^Zªw�f7c¢\^ZWbdg¡�7f^w&`7p
h�ZWb
�WY<f3�7f^h�ZW[&c�g�\^[(�¶`;ZFr<ra[Gr�`;pi`;Y<��[�r�� O fjZFr	`´�jf7cFr+w � f7birab±ZWc
r�[&ZWbqpj\�Æ }[&cF[&Y<�7bq[
�¶`;bqeWpd[9�¢fjZWY©�1f7ZW�jf7bqY�g�Y<f7ZW�j[&Y�pq[�r±`3gag�`7h�ZW[Gr
\^[�eFY�ZWbdg<r²\�Æ [�¨^�Wpqfjr�bdfjc �¶`7bdeWpq[�r��	�¢`;Y�[&¨�[����Wpd[�w&[&pqpd[³\^Z
g�Y<f7bir�bvu[���[+eFY�ZWbdgC\©Æ [&¨��Fpdf�rabqf7cz\^[�pi`¡yÅbq�F�FVj� T w �"}[&�z`3g<bqh�ZW[&s
��[&c�g���w�[Gr
�¶`;ZFr<r�[�rB`;pi`;Y<��[�rBw&f7Y<Y�[Gra�1f7cF\W[&c�g+u`@pi`@�WY }[�r�[&cFw&[
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\�Æ ZWc �1[�g<b¸g�eWY<ZWb¸g$raZWbq��b�\©Æ ZWc rabqpd[�cFw�[®[�g$\WZ ��Y<`7b�eWY<ZWbdg
\�Æ [�¨^�Wpqfjr�bdfjc©� L pÅ[�rag	�1fjr<rabqeWpq[(h�ZW[¡�WpqZFr�bd[�ZWY<r	eWY<ZWb¸g�r��F`7Y<`;s
r�b¸g<[�ro�WY }[Gw;u[G\^[&c�gopq[(eFY�ZWbdg]\�Æ [&¨^�Wpdf�rabqf7c��z`7bqr�w�[�pq`�cW[���f7s
\^bd§F[��F`7ropq`¯�WY<f^w }[�\WZWY�[�\^[�w&f7Y<Y�[Gw-g<bdfjc�\ }[�w&Y�bdg�[��WpdZ¢roe¢`7r��
I [�eFY�ZWbdgz�F`;Y�`7r�bdg�[�w�fjY�Y<[�r��¢fjcF\=g<f7Z3_ fjZWY<r�u`=p�Æ [�¨^�Wpqfjr�bdfjc©�
I [²rabqpd[�cFw�[²hjZFbor�ZWb¸g$pd[®eWY�ZFb¸g$�¢[�Z^g®Ä[�g<Y�[���ZFrabqf7cFc }[²`´�j[�w
p�Æ [&¨��Fpdf�rabqf7c¬f7Z­pq[�eWY<ZWbdg¯\^[���Y<bqw�g�bqf7c©� I `ª�WY<f^w }[G\^ZWY<[�\W[
w�fjY�Y<[�w�g�bqf7c�\Wb¸Ì }[&Y<[&cFw&bd[¡w&[�r+\^[�Z^¨¯w�`7r��
m�npoVqPr á�sutVv q v&wGá�s nxn szy n wGá!y n�{L|Fn~}K�Uq@��n�{ s�yDv o v qPq@n
�Y� n9� tVy � wGá �R{�I [+r��¢[Gw-g�Y<[C��f3xj[&c�\^["pvÆ [�¨^�Wpqfjr�bqf7c([Gr g�w�`;pds
w�ZFp }[z`;�FY�u[Gropi`�ra[��7��[&c�g�`3g�bqf7c�� T bBpd[zr�bdpq[&cFw&[�[�rag���Z¢rabqf7cWc }[
`´�7[Gw�pd[¡eFY�ZWbdg��F`7Y<`jrabdg�[@pq[(ra�1[�w�g�Y<[]��f3x7[&c�[Gr g+g<Y�u[Gr"�¶`;bqeWpq[
�7fjbdY<[¡c�ZWp���[�g@�F`;Y@w�fjcFr }[Gh�ZW[&c�g��1bqpÅcF[��1[&Z^g]�F`jror�Æ `;�7bqYo\W[
p�Æ [&¨��Fpdf�rabqf7c©� I `ª�WY<f^w }[�\WZWY�[�\^[²ra[��7��[&c�g<`;g�bqf7c¬[�rag�\^f7c¢w
Y }[&bdg }[&Y }[&[�[�c \ }[��Wpq`©Ãw&`7cjg¯pd[ß\ }[&eWZWg$\^Z eFY�ZWbdg¯\�Æ [�¨^�Wpqfjr�bqf7c
_ ZFr<h�Z©Æiu`�w&[¡hjZF[]pd[¡r��¢[Gw-g<Y�[]\^[]p�Æ [&¨^�Wpdf�rabqf7c�r�f7bdg+`7Z���fjbdc¢r
ÈB\W� �WpdZ¢r }[&pq[&� }[zh�ZW[zpq[«ra[�ZWbdp�\^[«rabqpq[&cFw&[z�¢fjZWY¡pq[«w&`;piw�ZFp
\^Z�r��¢[Gw-g�Y<f7�jY<`7����[j�
m�nuoLq@r á�sJtdv q v&wGá�s nN�6�ZrVn y n�qR�� y n � n y � n9� tVy � wGá �R{�R [&pi`
r�bd�jcWb¸§¢[@h�ZW[�pq[¡rabqpd[�cFw�[�[�g�pq[@��Y<`7b1eFY�ZWbdg�\�Æ [�¨^�Wpqfjr�bdfjc¯r�f7c�g
��ZFr�bdfjcWc }[�[�r±[�gBhjZ�Æ bqpqr±Y<[&�WY }[�r�[&c�g�[�c�gCu`�g<f7Y�\]pq[9eWY<ZWbdg
\^[���Y<bqw�s
g�bqf7c�� I [+eWY<ZWbdgB\W["��Y�biw-g<bdfjc�[Gr g�\^fjcFw"ra[��7��[&c�g }[¡u`@r�f7c�g�f7ZFY
`;�FY�u[Gr«pi`��WY<[&��bvu[&Y<[®ra[��7��[&c�g�`3g�bqf7c�� T Æ bdp@x­`�ZFc r�bdpq[&cFw&[
\�Æ ZWcW[�\^ZWY }[&[�rabq�7cFb¸§¢w�`3g<bd�j[�µ��WpqZFr@\^[zm;l
�zr�·	w&[&pi`¯r�bd�jcWbd§F[
h�ZW[(pq[(eFY�ZWbdg�\W[¡��Y<bqw�g�bqf7c�[Gr g	[�c��¶`7b¸go��f7Y<� }[�\�Æ ZFc²r�bdpq[&cFw&[
r�ZWbd��b1\^Z«��Y<`7bWeWY<ZWbdg�\�Æ [�¨^�Wpqfjr�bdfjc«hjZFbF[�rag�`7pdfjY<r�r�[&�j��[&c�g }[j�
R [�g�g�[�\^f7ZWeFpd[(w&f7Y<Y�[Gw-g<bdfjc�r�ZWYopvÆ [�¨^�Wpqfjr�bdfjc�[�g�pd[¡eFY�ZWbdg�\W[
��Y<bqw�g�bqf7c }[&pqbq��bqcW[�pi`"�WpqZW�F`7Yag±\W[�r©[�Y�Y<[&ZFY<r�\^ZF[�r�u`	\^[�r�eFY�ZWbdg<r
�F`7Y<`jrabdg�[Gr&�W�z`7bqror�`7cFr }[�pdbq��bdcW[�Y	pq[�r	[�¨^�Wpqfjr�bdfjcFr+�(ZFp¸g<bd�Wpq[�r
h�ZWb	w&f7Y<Y�[Gra�1f7cF\W[&c�g�u`ª\W[�r��Wbiw&r«\©Æ }[�cW[&Y<�7bq[�rabq�7cWbd§¢w�`3g�bq�7[&s
��[&c�g	�WpqZFrobdc�g<[&cFr�[�r+[&g�r�ZWbq��bir+�F`7Y	ZWc�r�bqpd[�cFw�[]g<Y�u[Gr	w&f7ZWY�g
µ���fjbdcFr+\W[zV�l
�zr<·��

�"º ���� Ø Þa� ØÅ½^Âa¿9¼
O fjZFr@`´�7fjcFr�g<[�rag }[�cWf7g�Y<[�� }[�g � f^\^[�\^[zra[��7��[&c�g<`;g�bqf7c�[�c
w�fj���F`;Y�`;c�g²p�Æ [�Ñ«w&`jw�bdg }[Ê\^[�rßbqcF\^biw�[�r=w�`;piw�ZWp }[�r=r�ZWY=pvÆ `3g�s
g<`jh�ZW[³�¢`;YßY<`7�W�¢fjYag­u` w&[&pqZWbz\^[�rßbqcF\^biw�[�r=w�`;piw�ZWp }[�rßraZFY

pq[«eWY<ZWb¸g�w�fj���Fpd[&g�� I [�r(�WY�bqcFw&bd�F`7Z^¨=bdcF\Wbqw&[�r(`jw�fjZFr g<bqh�ZW[Gr
��f7ZFY�cWbirÅ�F`;YBpq["eWY<ZWb¸g�r�f7c�g
pq`o��Y }[�h�ZW[&c¢w�[+\^Z��WbqwCpq["�WY�f }[&��bds
cW[�cjgG�¢\ }[Grabq�7c }[@w&b¸sË\^[Gr�r�f7ZFr+w&f7����[

«

pd[]�Fbqw]�FY�bqcFw�bq�F`7p
»

�W[&g
pi`�Y }[&�¢`;Y�g�bdg�bqf7c¯\W[]pvÆ }[&cW[�Y��jbd[�µ¶w&f7���F`jw-g�[@fjZ$\^bdÌ�ZFra[´·-� T g�[�s
�7[�cFrC[�g��CpdZF��rag�[�bdc±Ç¸V-É©fjc�g"h�ZF`7pdbd§ }[�pd[]r��¢[Gw-g�Y<[@\^[�r+`7pd� }[&f7s
pi`;bqY�[Gro\^[

«

\^bdÌ1ZFr�[�stY<bqr�bdcF�
»

��w�[&pqZWbB\^[Gro�¢`;pi`3g�f7s�� }[�pq`7bdY<[�r�\W[
«

w�fj���¢`7w-g
»

�&[�g
w�[�pdZWb�\^[Gr�w�fjcFr�f7cWcW[Gr�pi`;eWbi`;pq[�r©\W[
«

\^bdÌ1ZFr�[�s
�¶`;pqpqbdcW�

»

� { c�� }[�c }[&Y�`;p���pq`���Y }[�h�ZW[&c¢w�[]\^Z��Wbiwo�FY�bqcFw�bq�F`7p�[�rag
r�b¸g<Z }[&[�`7Z^st\W[�r<raZFrB\W[	m7m;ljl3s m7X7l7l_�	¦+�¢fjZWY�pq[�r�\^[�c�g<`;pq[�r+µvrab
pq[��Wbiw�w&f7Y<Y�[Gra�1f7cF\F`;c�g(`;Z�pqf^w�ZFr�\^[�cjg�`;p�cW[$\Wf7��bdcF[��F`jr
pq[�r��¢[Gw-g<Y�[´·-��[&c^sË\^[Gr�r�f7ZFr�\^[@w�[�g�g�[��$Ä[&��[oY }[&�jbdfjcz��Y }[�h�ZW[&cWs
g�bq[&pqpq[(�1f7ZWYopd[Gr�pi`;eWbi`;pq[�r	[�g�w&f7Y<Y�[Gra�1f7c¢\$`7Z�yBm�f7Z®`7Z�y
È
\^[]pi`��7f3xj[&pqpd[@raZFbd�3`;c�g<[]�¢fjZWY+pd[Gr+� }[&pi`;bqY�[Gr&� I `��´`7Y�bi`;eFbdpqb¸g }[
bqcjg<Y<`;s+[�g]bdc�g<[&Y�stw&f7c�g�[&¨�g<ZW[&pqpq[�\^[GrobqcF\^biw�[Gr]\^[�r@f^w�w�pqZFrabq�7[Gr
[�rag
g�Y�u[�r
bq���¢fjYag�`;c�g�[@µ��jf7bqY
yÅbq�F�7mj·Å[�gBpq`o��Y }[�h�ZW[�cFw�[+\^Z��Wbiw
�WY<bdc¢w�bq�F`;p
cW[z�1[&Z^g«Ä[&g�Y<[�§¢`;eWpq[�rab9w&[&pqZWbdstw&bÅc�Æ [Gr g¡�F`jr@raZ^�Ðs
§¢r<`;����[&c�g@�WY�f }[&��bqcW[&c�g���Î
f7ZFY	pq[�r�pq`7eWbi`;pq[�r��¢pq[�eFY�ZWbdg@[�rag
� }[�c }[&Y�`;pq[&��[�cjg�g�Y<f7���¶`;bqeWpd[@�1f7ZWY"�1[&Y<��[�gag<Y�[�ZWcW[@bi\^[&c�g<b¸§Ws
w&`;g�bqf7c¯§¢`;eFpd[]\^[¡w&[�gag<[]w�f7c¢rafjcWcW[jÇ X��¢m3ÉÐ·��
I [Gr�bqcF\^biw�[Gr�`7w�fjZFrag�bihjZF[�r�r�f7c�g�\�Æ `7Z^g<`7c�g¯�WpqZFr$[�Ñ«w&`jw�[Gr
h�ZW[«pi`��WY<f }[&��bqcW[&c¢w�[z[�rag�r�Z^Ñ«r�`7����[�c�g¡��f7Y�g�[z[&g�h�ZW[zpi`
��Y }[�h�ZW[&c¢w�[�\^ZÍ�Wbqw�[�rag�r�b¸g<Z }[&[$\W`;cFr(pq`�Y }[��7bqf7cª`3g�g�[&c¢\^ZW[7�
O fjZFr�`´�7f7c¢r�\^f7c¢w¡�WY<f;_ [&g }[¡pq[�r�w�fjcFrafjcWcW[Gr�\W`;c¢r	ZWc®�Wpq`7c
��f7Y<� }[«�F`7Y¡pq`$��Y }[�h�ZW[�cFw�[¯\^Zª�Wbiwz�WY<bdcFw&bd�¢`;p	µ¶[&cÍ`7e1w&bqr<ra[´·
[�g$r�`=�WY<f }[���bdcW[�cFw�[�µ¶[&c­fjY<\^fjcWc }[�[G·-� O f7Z¢r«`´�7fjcFr�g�[Gr g }[
pi`��WY�f }[&��bqcW[&cFw&[]\^Z��Wbqw@�FY�bqcFw�bq�F`7p��F`;Y�Y�`;�F�¢fjYag¡u`�pvÆ [&cF[&Y�s
�7bq[®��f3xj[&cWcW[²\�Æ ZFcW[²�¢`;Y�g��C[�g��F`;Y¯Y<`7�W�¢fjYag=u`�p�Æ }[�cW[&Y<�7bq[
\^Z�\^[�Z^¨^bvu[���[@�Wbiw@pq[]�WpdZ¢r"�WY�f }[&��bqcW[&c�g��W\©Æ `7Z^g�Y<[@�F`;Y�g�� I [
r�[�w�fjcF\�w&Y�bdg�u[�Y�[�[�rag�`;�F�F`;Y<Z�ZWc²�¢[�Z®�WpqZFr�[�Ñ«w&`jw�[�hjZF[(pq[
�WY<[&��bq[&YÅ[�g±cFf7ZFr±pvÆ `´�7fjcFr©Y<[�g<[&c�Z©� O fjZFr�c�Æ `´�jf7cFr��F`7r�g�[Gr g }[
biw�b©pq[�r+w&Y�bdg�u[�Y�[GrC\W[@w&f7���F`jw�bdg }[7�^�FpdZFr	\ }[&pqbqw�`3g�r@u`z\ }[�§FcWbqYG�
M §¢c�\W[��3`7pdbi\^[&Y"cWf7g�Y<[@� }[&g � f^\^[]\^[]r�[&�j��[�c�g<`3g<bdfjc©��cWf7Z¢r
`´�7fjcFr�w&f7���F`;Y }[]pq[(�1f7ZW�jf7bqY	\^[�\Wbqr<w�Y<bd��bqcF`3g<bdfjc�\^Z�eWY<ZWbdg
w�fj���Wpd[&g$`´�j[�w�w�[�pdZFb�\^[²pvÆ `3g�g<`jhjZF[7��u`ÍpvÆ `;bi\^[®\W[�r$w&`;Y�`7w�s
g }[�Y�birag�bihjZF[�r�\^ZÍ�Fbqw$�WY<bdc¢w�bq�F`;p]µ¶r<`®��Y }[GhjZF[&cFw&[¯[&g�r<`®�FY�f7s
}[&��bqcW[&c¢w�[G·�� I [ßeWY�ZFb¸g�w�fj���Wpd[&g$�3`¬\^Z Y<[&pËÄ`7w � [&��[&c�g$\W[
p�Æ `7Yag<bqw&ZWpq`;g�bqf7co_ ZFr<hjZ�Æiu`@pi`��WY�[���bvu[�Y�["� }[�Y�bqf^\^[�\^[+pi`@�7f3x7[�pdpq[
r�ZWbd�3`7cjg<[7� O fjZFr�`´�jf7cFr¡[�Ì�[�w-g<Z }[$cWf;g<Y�[zg<[�rag�r�ZWY�ZWcW[�r }[&s
Y<bd[ª\^[ªr }[�h�ZW[&c¢w�[�r N>� strag�fj�^s�n N [&¨�g�Y�`;bdg�[�r�\^[ª\^[�Z^¨~w&f7Y�s
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�1f7Y�`���Y�`;cBÃw�`;bir&� I [��WY<[&��bq[&Yzw�fjY��FZFr�µ�ZWcÊrafjZFras�[�cFra[��(eWpq[
\^[��CÓ TFJ�O�T ·	w&f7c�g�bq[&c�go\W[�ro��f7g<robqr�f7p }[�r	�WY<f7cWfjcFw }[Gr��F`7Y
X®pdf^w�ZWg�[&ZFY<r��z`7r<w�ZWpqbqcFr&� I [�\W[&Z^¨^bvu[&��[$w&f7Y<�WZFr�w�fjc�g�bq[&c�g
m7m�� � Y�`7r�[�r¯pdZF[�r¯��f7Y<� }[&[�r$\^[ªw�fjcFr�f7cWcW[Gr«f^w&w&pdZ¢rabq�7[Gr�[&g
\^[]�jf3x7[&pqpq[�rC[�g	Y }[&� }[�g }[�[�rCg<Y�fjbqrC��fjbqr+�¢`;Y�kzpqf^w�Z^g<[&ZWY�r"�z`7ras
w�ZFpdbqcFr�� O fjZFr�`´�7fjcFr�`;c¢`;pqx�r }[ª`;�W�FY�f´¨^bq��`;g�bq�7[���[�c�g�X;ljl
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