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\^]�_X`a]�bdcfeTb+g;hi_Bjik?hiji]lhm_?n�oWpq]�]srNt�u6baeHr�]�vwvyxz_Bj?{

| tB]'}ieTtB_?v�~�eipB�Wxz_?v��+_Bxz�i]�bwvax�`��
� hi��`wx���eTba]T�W�����H�L�H�s�

�i�a�?�J�?���J�Z�W���T����� �Z¡+¢N�i£N�B¤¥�N£N��¤ ¦a�H�?¤¥�w§m�
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° eibw±
hibwnl�3]�r�eHnHxz_Bj
²l]�bw_B]��W�-hirNt?x�_B]sv6³ ° �
²'��´
r�ei�!µ?x�_B]��¶hmbwji]�·¸�¹hmbwjixz_º�i]�ba_B]���r��¶hivwvyx�»?]�bNv�±�x�`wt
~�xznBnB]�_¼�-hmbw�ieJ�½�7eHnH]��zvª³¾~3�-��´�cfeTb¿��hJÀHx�·
��kB�Áh�u�eTvy`a]�bwxzeibwx^³¾��Â�u^´lhTnBhmpB`axz�i]�vy]sÃTk?]�_?r�]
]sv�`wx��¹hJ`wx�eT_Ä{ | tBxzv#p?hmpq]�b#pBbaeTpZeXvy]sv�h¼�Jhmbwx�·
hi_T`7eT_ ° �
²'�Å`wbwhix�_?x�_BjÆk?vax�_?jªÇ1ÀHpZ]sr�`whm`axzei_H·
�-hmÀHx���xzÈ�hJ`wx�eT_7³¾Ç6��´�{Tu�hibwhi��]�`a]�baxzÈ�hm`axzei_�emcA`atB]
]�ÀWpq]�r�`whm`axzei_!vy`a]�pÉr�ei_X`wbaeT�zvÄ`atB]6`a]���pqeibNhm�T]�ÀW`a]�_T`
eic+`atB]7r�ei_X`a]�ÀX`�k?va]�nÊx�_ªr�eTbabw]�r�`axz_Bj-_BeTxzva�Ëhm_Zn
��x¶vavax�_?jÌ�¶hmµq]��¶v
x�_�`atB]�`wbwhix�_Bxz_Bj�vy]sÃTk?]�_?r�]i{!Ç1ÀX·
pq]�bwx���]�_T`Nv1±�x�`atUÇ^��· ° �
²'�Íei_ |dÎ � Î�| p?tBei_B]
va]�ÃXkB]�_?r�]ÏnBhJ`NhÐnH]���eT_?vy`abNhJ`a]ÑkBpH`weÒ�sÓXÔÅx���·
pBbweJ�i]���]�_X`�x�_-r��zhTvavax�»qr�hJ`wx�eT_Ìpq]�bacfeibw�¹hm_?r�]'eJ�i]�b
p?hiby`wx�`wx�eT_B]�n���kB��`ax�·¸r��zhTvav��i]�bw_B]��Ä��eTjix¶v�`wxzrÉba]�jibw]�vy·
vax�eT_Ä{
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g;hibajT]��-hmbwjixz_¹³¾g;��´=\^�¶hivwvyx�»?]�bNvA�zx��T]6oWkBpBpqeiba`;Ü�]�r�`aeTb=�-hm·
rNtBxz_B]�v'³ÝoWÜ3��´dt?hL�i]lva]��i]�bwhi�DhJ`y`wbwhTr�`wx��T]
p?baeTpZ]�by`wx�]sv3Þ

�i{ | tB]��!jT]�_B]�bwhi��xzÈ�]
±^]����H]��i]�_�±�x�`at�bw]��¶hJ`wx��T]��z�lcf]�±ßnBhJ`Nh
pqeixz_X`wv1xz_�`at?]�`abNhmxz_Bxz_BjÉvy]�`��Whm_?n�µqeik?_?nBv1eT_�`atB]�ji]�_B·
]�bwhi��xzÈ�hm`axzei_4]�babweib¹r�hm_ÆµZ]-nHxzbw]�r�`w���4]�vy`axz��hm`a]snËcfbwei�
`wtB]l`abNhmxz_Bxz_Bj¹nBhJ`NhB{

�H{ | tB]�ei_B�z��p?hmbNhm��]�`a]�b�`at?hm`3_B]�]�nBv�`aeÌµZ]�rNtBeTva]�_�xzv3h
pq]�_?hi��`��Ê`a]�ba�àcfeibU��x¶vwr��¶hivwvyx�»Zr�hm`axzei_ª±�tBx¶rNtßhir�`NvUhTv
h4ba]�jikB�¶hmbwx�È�]�b�á âmã'hm_Zn�nH]�`w]�bw��x�_B]sv�hº`abNhinB]�·¸emäÑµq]�·
`�±
]�]�_�bw]�vaei�zkH`wx�eT_�hi_?n�ji]�_?]�bNhm�zx�ÈshJ`axzei_ÌpZ]�bycfeTba�¹hi_?r�]T�
`we,r�ei_X`wbaeT�q�z]�hiba_?x�_Bj�hmµ?x��zx�`��T{

å { | tB]¹hi��jTeibwx�`wtB�Í»?_?nBv��;k?_?nH]�b'jT]�_B]�bwhi��r�ei_ZnHx�`wx�eT_?v��Äh
kB_?xzÃXkB]�vy]�p?hmbNhJ`wx�_Bj�nH]�r�xzvax�eT_4vakBbyc¾hTr�]¹`wt?hJ`�pBbweJ�WxznH]sv
`wtB]'µZ]sv�`+eTkH`y·¸emc¥·�vwhm��pB�z]3pq]�bacfeibw�¹hm_?r�]i{

â?{ | tB]��ßpBbweJ�Xx¶nH]¿hËcfbNhm��]�±^eTba�Ê`aeª��eHnH]��l_BeT_H·Ý�zxz_B]�hib
r��zhTvavax�»qr�hJ`wx�eT_�µqeik?_?nBhmbwxz]�v'µW��p?baeiæ�]�r�`wx�_?jÌ`wtB],xz_BpBkH`
nBhm`wh3pZeTx�_X`�x�_X`we3tBxzjit?]�b�nHx���]�_?vyxzei_Zhm�Wvyp?hTr�]dhm_?nÉ`atB]�_
r�ei��pBkH`wx�_Bj�`wtB]ÉnHx¶v�`Nhm_?r�]�vd±�x�`at�`at?]Éhmx¶nUeic�h��i]�ba_?]��Ý{

ç { | tB]���]shmbw_Bxz_BjUhm�zjieTbax�`at?�èpq]�bacfeibw�¹v+��eHnH]���va]��z]�r�`axzei_
µ?hTvy]sn'ei_Évaei��]^eipH`wx���xzÈ�hJ`wx�eT_!r�bwx�`a]�bwxzei_Ä�sµW�
±�t?xzrNtÉeT_
`wtB]
n?hJ`wh3pqeixz_T`Nv�±�tBxzrNt�hmbw]1bw]��z]��Jhm_X`�`ae3r��zhTvavax�»Zr�hm`axzei_
eTbd`atB]'pBbweiµ?��]��éhmbw]3kZvy]snUcfeTb+r�eT��p?kH`whm`axzei_Ä{

�7eXv�`ËeicÌ`wtB]ª`atB]�eibw��hi_?n�cfeibw�!kB�¶hJ`wx�eT_�eic�g=�êr��zhTvavax�·
»?]�bwvÌhmbw]-µ?hiva]�nªeT_#hËvy`abwei_BjT]�b,xz_?nH]�pZ]�_?nH]�_?r�]¿hivwvyk?��pB·
`axzei_ËhTr�bweTvwv
x�_Bp?kH`É`abNhmxz_Bxz_Bj-nBhm`whB{�oW]�ÃXkB]�_X`ax¶hm�^vy`abwk?r�`akBbw]
hir�baeXvav
`wbwhix�_?x�_Bj-n?hJ`wh-xzv'_?em`É`Nhm�i]�_ºx�_X`we-hir�r�eikB_X`Éxz_º`at?]
vy`whm_ZnBhmbNnÉg;�ëcfeibw�!kB�¶hJ`wx�eT_Ä{�ì
bNhmpBt?xzr�hm�T�-eWnB]��¶v;c¾hTr�`weib�vy]�·
ÃXkB]�_X`wxzhi��nB]�pq]�_?nH]�_?r�xz]�vlµq]�`�±
]�]�_�bNhm_ZnHei�í�Jhmbwx¶hmµB�z]�v3x�_X`we
r�eT_?nHx�`axzei_?hi���z�Ëxz_?nH]�pZ]�_?nH]�_X`,]�_T`wx�`wx�]sv7³¾r���x¶ÃXkB]�vN´�`ae¿±�tBx¶rNt
]�ÀHx¶v�`wx�_?jËg;�îpBbwx�_Zr�xzpB��]svUr�hm_ªµZ]�ba]shinHxz�z�4hmpBp?��xz]�nD{ ° eiba·
±dhmbNn-��]sr�eHnHxz_Bj7²l]�bw_B]����-hTrNtBx�_?]�v�³ ° �
²'��´�á ïmã�hiba]�tW�X·
µBbwxzn
��eHnH]��¶v;r�ei��µBx�_?x�_Bj�jTbwhipBtBx¶r�hi�J��eHnH]��zvÄ±�x�`wtÉg;�¼pBbwx�_B·
r�xzpB�z]�v�`weÊpq]�bacfeibw���-Â3uÒva]�ÃXkB]�_?r�]¿]�vy`axz�¹hJ`wx�eT_Ä{èoX`NhJ`w]
`abNhm_Zvyx�`axzei_?vÄx�_l`wtB]6va]�ÃXkB]�_Zr�]6hiba]�r�eT_?nHx�`axzei_B]snlei_'eTµ?vy]�ba�T]�n
nBhm`wh¹k?vaxz_BjÌh¹�T]�bw_B]���·¸µ?hiva]�n�pBbweiµ?hiµBxz��x�`��Ì��eHnH]�� �Ahm_?n7cfeiba·
±dhmbNn
nB]�r�eHnHxz_Bj�eicX`wtB]^vy`whm`a]�`wbwhi_?vyx�`axzei_lpBbweiµZhmµBxz��x�`axz]�v;±�x�`wt
`at?]^vakB��·ÝpBbweHnHk?r�`=hm�zjieTbax�`atB�FnHxzba]sr�`w���
pBbweWnBk?r�]svD`at?]^�-Â3u
va]�ÃXkB]�_Zr�]i{ | tB]�p?hibwhi��]�`a]�bwv
xz_ð`atB]�pBbweiµ?hiµBxz��x¶v�`wxzr���eHnH]��
hmbw]¹`wbwhix�_B]snºk?vax�_?j�h-bw]�r�kBbwvaxz�i],vwrNtB]���]¹`wt?hJ`��¹hJÀHx���xzÈ�]sv
h��zeJ±^]�b
µqeik?_?n¿ei_ð`at?]¹ba]�jikB�¶hmbwx�È�]�nðr�bweTvwv�·¸]�_X`wbaeTpX�T{ | t?]
bw]�r�k?bwvax�eT_7pZ]�bycfeTba�¹v
hm_-]�ÀHpZ]sr�`whm`axzei_�vy`a]�p-ei_�`atB]�eikH`wjiei·
xz_BjÉv�`NhJ`w]�emcq`atB]d`wbwhi_?vyx�`axzei_�pBbweiµZhmµBxz��x�`��É��eHnH]��Ý�ikZvyxz_Bjl`at?]
pqeTvy`a]�bwxzeib
pBbaeTµ?hmµ?x��zx�`wx�]sv6p?baeHnHk?r�]�nUµX��`wtB]lpBbw]��Wx�eTk?v^��hmÀW·
xz��xzÈ�hm`axzei_¿v�`w]�pÄ{�oWxz��xz�¶hmb
`ae7Ç�ÀHpq]�r�`whJ`wx�eT_H·��-hJÀHxz��xzÈ�hm`axzei_
³¾Ç^��´���`at?] ° �3²'�ñba]sr�kBbNvyxzei_ÉnB]�hm�¶vÄ]�äq]sr�`wx��T]��z�3±�x�`at�_Beix¶vy�
hm_ZnUp?hiby`wxzhi���z�,�¶hmµq]��z]�n�nBhm`whB{
| tB]!hix��Òemc�`atBx¶v+pZhmpq]�b+x¶vd`aeÌnH]��Wx¶vy]Éhi_ ° �
²'�*`abNhmxz_Bxz_Bj
hm�zjieTbax�`at?�èµZhiva]�n�ei_�Ç1ÀHpZ]sr�`whm`axzei_H·��-hmÀWxz��x�ÈshJ`wx�eT_7`ae�]�_H·
t?hi_?r�]�`wtB]6jT]�_B]�bwhi��xzÈ�hm`axzei_lhmµBxz�zx�`��3cfeib�v�`NhJ`ax¶r1hi_?nl`a]���pZeTbwhi�
bw]�r�eTji_Bx�`axzei_;{

ò ó¹ô�õÑö ôß÷ ¯AØdÙ ÷ ­

| tB]7pBbweiµ?��]��øemc ° �3²'�îbw]�r�eijT_Bx�`wx�eT_4x¶v�cfeibw�!k?�zhm`a]�nÆxz_
`at?]�cfbwhi��]�±^eTba�7eic
�-Â3uë³f�¹hJÀHxz�!kB�*h�pZeXv�`w]�bwx�eTbax¥´+]sv�`wx�·
�¹hJ`wx�eT_Ä�+r�eT�!µBxz_Bxz_BjË�-hmbw�ieJ�Wx¶hm_ªnH�W_?hm��x¶r�v¹±�x�`at#�i]�bw_B]��
�¹hirNtBxz_B]sv�{ÉÂ&�-hmbw�ieJ�Wx¶hm_���eHnH]���x¶vlhivwvykB��]sn7±�x�`wtðva�W��·



q[1]ù q[2]ù q[3]ù q[4]ù q[N]ù

x[1]ú x[2]ú x[3]ú x[4]ú x[N]ú

° x�jTkBbw]!�iÞ
û �a�wü?�Wý¾£N�Jþ;ÿ��s§i��þA�a������ý¥�W�¹ý¥�Z�¸�����y§i��üB���q§T���A£�ý¾���
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° x�jTkBbw]Ï�HÞ�� �w��þ¥þ ý¶�F§Jý¾���i�a�mÿ����J�F���N�Hþ¥þ��&£��J�Z�q�N£����N§ �
���¸�m�¸�"!��J�$#%���sý¾�J�½ÿ&��§T��þz¤ � �B�ð�Ý�a�Jý¥�Zý¥�X�Êþ��T¢w��þ+�������?���A£w�' á���ã�(
)*)*)*( ' á +�ã £N�m��¢w�'£��m�B��ý¾§i���a�N§,�J�7ý¥�?���¸�m�q£N�,�-�l�Jþ¥þXü.�L���
��ý¾¢�þz��ü?�J�f�X�'�f�W�$�m�i�s�7�¥�?�É�Ý�a��þ¥þ ý¶��¤
µqei�¶v�µZ]���eT_Bjixz_Bj�`we�/Ær��¶hivwvy]sv��?hTv�xz���zk?vy`abNhJ`a]sn�µX��h¹jibNhmp?tH·
x¶r�hm����eHnH]�� ° xzjikBbw]��i{�Â¼r�eibwba]svypqei_?nBx�_BjU`abw]��z��x¶v'nHx¶hmjTbwhi�
cfeib,hðcfk?���z�Êr�ei_B_B]sr�`w]�nª�-hmbw�ieJ�Wx¶hm_Ê��eHnH]��+x¶v¹vytBeJ±�_ÆcfeTb/10 å r��zhTvava]�v�{ | bNhm_?vax�`wx�eT_?v,µq]�`�±
]�]�_�`wtB]ðr��zhTvava]�vÌhmbw]
��eHnHkB�¶hJ`a]snÆx�_ßpBbweiµZhmµBxz��x�`��ËµW�ËeTµ?vy]�ba�Jhm`axzei_F³¾nBhm`whT´��T]�r�·
`aeTbwv � eJ�i]�b
`axz��]T{
| tB]ñ�-Â3u cfeibw±
hibwn nH]�r�eWnB]�b½bw]�r�]�x��T]�vÏ`wtB]ñvy]sÃXkB]�_?r�]2 á �Aã30 �
� á �Aã�( � á �54���ã�(
)*)*)
( � á���ã � hi_?n�pBbweWnBk?r�]sv6hm_¹]sv�`wx�·
�¹hJ`w]Éemc�`at?]!pBbweiµ?hiµBxz��x�`��Ueic�`wtB]�vy`whm`a]É�Jhibax¶hmµB�z]	6Há �Aã=eJ�i]�b
hm�z�6r��zhTvava]�v87N�:9<;wá �Aã�0>=¹³�6Há �Aã�0>7@? 2 á �Aã�( V ´���±�tB]�bw] V
nH]�_Bem`w]�v;`atB]dvy]�`�eicBp?hmbNhm��]�`a]�bNvDcfeTb;`wtB]
��]shmbw_Bx�_?j+�¹hirNtBxz_B]i{
�+_?��xz�i] �Wý¾§T§i��� �-hmbw�ieJ����eWnB]��¶v��D`wtB]�v�`NhJ`a]svlnHx�bw]�r�`a�z�7]�_H·
r�eHnH]�`wtB]�va�W�!µqei�¶v��dhm_ZnÆ`atB]-eTµ?va]�bw�Lhm`axzei_?v � ��eHnHkB�¶hJ`w]
`abNhm_Zvyx�`axzei_ðpBbweiµ?hiµBx��zx�`axz]�v
µZ]�`�±^]�]�_ºvy`whJ`w]�v¹áBA�ã¸{,Ç6vy`axz��hm`a]sv
emc'`wtB]�pqeTvy`a]�baxzeibUpBbaeTµ?hmµ?x��zx�`��C9 ; á �Aãlhiba]�eiµH`Nhmxz_B]�nÆcfbwei�
]�vy`axz�¹hJ`w]�v�emc,�zeWr�hm��`abNhm_?vax�`axzei_ pBbweiµZhmµBxz��x�`axz]�v�k?vax�_?j�`at?]���J���6�m�a§��y§T�N£��s§Jý¥�W� p?baeHr�]snHkBbw]¹á AH�B�Jã

9 ; á �AãD0FEGH$I<J = ; H á �Aã<9 H á �K4Ê��ã ³��L´

±�tB]�ba]L=M; H á �Aã<0N=¹³�6Há �AãO0P78?.6Há �Q4ª��ãO0SR%( � á �Aã�( V H ´�nH]�·_Bei`a]�v�`atB]+p?baeTµ?hmµBxz�zx�`��ÉeicD��hi�Wx�_Bj'h
`wbwhi_?vyx�`axzei_�cfbwei�&r��¶hivwvRºhm`�`wx���]Q�T4½�U`weºr��¶hivwv57Éhm`�`axz��]Q���
jixz�i]�_Ë`at?]�r�kBba·
bw]�_X`+eiµ?va]�bw�JhJ`wx�eT_U�i]sr�`weib � á �AãÝ{ | t?]l`abNhm_?vax�`wx�eT_Ìp?baeTµ?hmµBxz��·
x�`axz]�v�=M; H á �Aã;hmbw]�pZhmbNhm��]�`w]�bwx�È�]�n,µW� V H 0 � V JUH (*)V)V)W( V E H � �±�tB]�ba] V 0YX E; H V�; H { | tB]
cfeibw±
hibwn�nH]sr�eHnHxz_Bj¹³��s´�]��!µq]�nBvva]�ÃXkB]�_X`wxzhi�6nH]�pq]�_ZnH]�_?r�]Ueic^`wtB]ÌnBhm`wh�±�tB]�ba]�x�_¿`wtB],pBbweiµB·
hmµ?x��zx�`���]�vy`axz��hm`a],hm`
`wx���]¹xz_?vy`whm_X`	�ÆnH]�pq]�_?n?v'ei_¿hm�z��`at?]
pBbw]��Wxzeik?vdnBhm`whB{1Â�_�ei_H·¸��xz_B]l]�vy`axz�¹hJ`w]
eic=`wtB]Éva�X��µZeT�Z6Há �Aã

µ[ µ µ µ[
q[0]\ q[1]\ q[2]\ q[3]\ q[N−1]

x[1] x[2]] x[3]] x[4]] x[N]

I[1] I[2] I[3] I[4] I[N]

° x�jTkBbw] å ÞÊû �a�NüB�Wý¾£N�mþ+ÿ��s§i��þ��L�N���Hÿ¹�w§����m�_^�! �Ý�a�mý¥�?ý¥�X�
�a���`��ý¥�X��ý¥�?�������y§T�¸ü?���A§i���q£�ý¾���Ì¢N���a�6�N���¿���¸�m�¸���&��
Ý�
�w�3ý¥�Jüq�H��J�w£����J�N���O
Ý�
�!�m�q§,þ��i¢N��þ � ' á �Aã ¤
x¶v
`atWk?v�eTµH`whix�_B]snDÞ

6cb�dfe�á �Aã30#hmbwj��¹hJÀ; 9M;wá �Aã ³ �T´

Â�r�r�kBbNhJ`w],]�vy`axz�¹hJ`wx�eT_ºemcd`abNhm_?vax�`axzei_ºpBbweiµ?hiµBxz��x�`axz]�v	=M; H á �Aãxz_Æ³y�s´3xzv'r�bakZr�x¶hm��x�_ºnH]sr�eHnHxz_Bj¿³ �i´�`we�p?baeJ�Wx¶nH]�jTeWeWn�pZ]�by·
cfeibw�¹hm_?r�]i{hg�]�k?va]��i]�ba_B]�����eTjix¶v�`wxzrÌbw]�jibw]�vwvax�eT_#á ïJã�±�x�`wt
bw]�jik?�zhibaxzÈ�]sn¿��hmÀHx���kB�ør�bweTvwvy·Ý]�_T`wbaeTpW�i�=`aeð��eHnH]��+r�eT_?nHx�·
`axzei_Zhm�DpBbweiµ?hiµBxz��x�`axz]�v�{
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�¹hJÀHxz��x�È�x�_Bj�]�ÃXk?hJ`wx�eT_#³¾�X´'k?vaxz_Bj-x�`wv�nHk?hi�1cfeibw�!k?�zhm·
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