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��� ����� � � � `cklm��lu~Z�mpU�\dfw`c\lm<kS\SU�\S`dkS¦cU�_^_aU�hc�S�Suw`¥e�PSU��¥U¨e�hi_je�kS_��¥U�ªdhce�`drS]aU�\S\SU�m�rHhcm~Z�U�m~kSu
_�� Z�_a]^T�]a\lh�fw]^`d\��¥U�m�hiu�e�mC�Shi\lmC_aU�bduwhc�SPSU:�¥U:e�hi_je�kl_Ö«���� `dr¥xyU�e�f~]^�[�¥U¨e�U�fpfwU�T�Z�f~PS`¥�¥U:U�mpf�_ah°T�]^\l]©�
T�]jm~hif~]a`c\ �¥k \S`cT<rSuwU:�SU¨T�kS_^f~]a�S_a]ae�h�f~]a`c\Hm;m~e�hi_jhi]au~U�mC\SZ�e�U�mwm~hc]^uwU�m��º_�� hce�e�kST<kS_jh�f~]a`c\ �¥U¨_jh±ªchde�`c�
rl]^U�\S\SU�� � kS\lU���`d\le§fw]^`d\±¦cU�e§f~`du~]aU�_a_aU!��kS\ hiuwbckST�U�\�f�«Et�`ckSuCe�U�_jh�]a_¤�¡hik¥f�u~Z�mp`dkl�¥uwU�kS\J�lu~`drS_^R�T�U
� � `d�¥f~]aT�]^³�h�f~]a`c\�e�`cT<rS]a\lh�fw`c]au~Ud«��%h0T�Z�f~Pl`q�SU[�¥U[uwU�e�kl]©fQmp]aT�kS_aZg`c�LuwUg_jh"�L`dmwm~]^rS]a_a]©fwZ[�¥U¢u~Z�mp`dkl�¥uwUge�U
�lu~`drS_^R�T�Uc«
"8Á ��� ¿ ��# � ��� X[u�hi�SPSU0�¥U0e�hi_je�kS_ Ã¥Z�_a]^T�]a\lh�fw]^`d\¨�¥U�mQ\S`qU�kl�Sm�ÃSu~U�e�kS]^f5mp]aT�kl_^Zd«
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z5U�m~U�hiu�e�P�]a\Cf~PSU�5lU�_j�C`i� ���+� Á � �¥�*����� ��� ½ � ½ � �*���S�*� Á ��� ���
	 �Sh�fwU�mvrlhde�¯�hcm��¡hcu²hcm����c�c�lÃ��PSU�\
z"«���«c¹ºU�\lbcU�u~fg�� ¹ºU�\l�c����£!5lu�myf²�Suw`c�L`dm~U���f~PlUghik¥fw`cT�h�fw]^`d\<`c��f~PSU5e�hi_je�kS_jh�fw]^`d\C`c���SU�uw]^¦�h�fw]^¦dU�m'rqo<h
�lu~`dbcu�hiT ]a\���`cuwT `i��f~PlUgrlhdmp]jeQ��`cuwQhiu��<T�`¥�¥Ud«v�¥]^\le�U5fwPSU�\�h"_^`cf¤`i�n-`cuw¯�PHhcm²rLU�U�\��¥`d\SU5]a\;`cu��¥U�u
fw`�T�hc¯cU0�g�3�¡hcmpf~U�u5hc\l��TC`du~U��]j�¥U�_ao�hc�S�S_a]ae�hirS_aU��¡m~U�U�Ù}¤`�X[u��S���%hc\l�� ���5}QX��c����£§«²�¢�3]amgh��¡hdmyf
hc\l�±e�`c\q¦cU�\S]^U�\�f�-h®oE��`cu�e�hc_ae�kS_ahif~]a\SbE�¥]auwU�e§fw]^`d\lhi_-�¥U�uw]a¦®hif~]a¦cU�m"`i�5¦dU�e�f~`cu���kS\le�f~]a`c\lm<\qkST�U�uw]ae�hi_a_^o
kl��fw`>T�hce�PS]a\SU:�SuwU�e�]jm~]^`d\��Suw`�¦q]a�SU��Jf~Plhif;]©f�]jm�bd]^¦dU�\ hcm�h>e�`dT��Sk¥f~U�u��Suw`cbcu�hiT:« � `cf~]je�UdÃ¤fwPlh�f
�¢�.]jm-e�`cT��S_aU�fwU�_ao��¥]©��U�uwU�\�f²��uw`cT�fwPSU¢hc�S�Suw`dhce�PCfw`<e�`dT��Sk¥f~]a\Sb��SU�uw]^¦�h�fw]^¦dU�m�\�klTCU�u~]je�hc_^_ao<f~PSuw`ckSbdP
�S]^¦q]j�¥U��:�¥]^�LU�u~U�\le�U�m�«
OQPSU"e�`cT��Sk¥f�h�fw]^`d\�`c�%fwPSU�ªchde�`drS]ahc\�T�h�fwu~]^·�`c��hC¦cU�e§f~`du-��kS\le§fw]^`d\
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]jm"U�m~m~U�\�fw]ahc_�]a\±T�hi\qo°\qkST�U�u~]je�hc_¤hi_abc`du~]^f~PlT�m�«¨»S`du��Su�hce�f~]je�hi_¤u~U�hcm~`c\lm�T�`�myf�e�kSuwu~U�\�f~_ao°h®¦�hi]a_ahcrS_aU
�¢� m~`i� fyQhiuwU��lhce�¯�hcbcU�m��lu~`�¦q]j�¥U�`c\S_ao�fy-`�hi�l�Su~`�hce�PSU�m[f~`Ee�hi_je�kS_jh�fw]^\lb:f~PSU�ªdhce�`crS]jhi\ T�h�fwu~]^·°`c�
��hif"f~PlU�e�kSu~uwU�\�f<hcu~bdkST�U�\�f�/°fwPSU;��`du~Qhiu�� hi\l�>f~PSU�u~U�¦cU�u�m~U�TC`¥�¥U�m��Pl]ae�PJhcu~U�rlhcm~U�� `d\>f~PSU
hc�S�S_a]ae�h�fw]^`d\º`c��f~PSU�e�Plhi]a\>u~kl_^U�fw`���]a\ fy¤`E�S]©��U�uwU�\�f�Qh®o¥m�«105`�-U�¦dU�u�ÃnfwPSU�e�Plhc]^\>uwkS_aU�e�hc\>rHU
hc�S�S_a]^U��°f~`Ee�`cT��Sk¥f�h�f~]a`c\Hhi_²bduwhc�SPlm�`i��¦dU�e§fw`cu���kS\He§f~]a`c\Hm"]a\±hi\qo°hcu~rS]^f~u�hiuwo�`duw�¥U�u�Ã%�PS]je�P>u~U�mpkS_^fwm
]a\��S]©��U�uwU�\�f�`c�LU�u�h�fw]^`d\lm�e�`ckS\�fwm<��`du<fwPSU¨e�hc_ae�kS_ahif~]a`c\±`c�5f~PlU¨ªdhce�`crS]jhi\>T�hif~uw]©·�2'«JOQPSU�bcU�\SU�u�hi_
f�hcm~¯¨`i��U43;e�]aU�\�f~_ao¨U�¦�hi_aklhif~]a\Sb52>kHmp]a\Sb:hi\°hc�S�Suw`dhde�P��PS]je�PE]jm[m~`cT�U�f~]aTCU�m[u~U���U�uwu~U��:f~`:hcm7698;:=<><�?
6;:A@�BDC,8�E�FHGJILK�IJBNMOCPIQ:�B<]amve�`c\�xyU�e§f~klu~U��"fw`[rLU � t'� Plhcuw�´«'OQPSU-�¡hce�f'f~Plhif²ªdhce�`crS]jhi\Hm%e�hi\�rLU5e�hc_ae�kS_jh�f~U��
rqo°U�_a]^T�]a\lh�fw]^\Sb¨]a\�f~U�u~T�U��S]ahif~U�¦cU�upfw]ae�U�m0]a\>e�`cT��SkSfwh�fw]^`d\lhi_vbduwhc�SPlm�]jm0-U�_a_²¯q\S`��\>mp]a\le�U�fwPSU�_jh�f~U
����Rd� � m�«²OQPSU�u~U"hcu~U0hC��U�)�Hhi�LU�u�m�rqo�¦�hiuw]^`dklm�hikSf~PS`duwm-fwPlh�fgT�`cf~]a¦®hif~U"h�e�_^`�mpU�u�_^`q`c¯�h�f�fwPS]am5f~`d�S]ae
ËX[u�z�U��l��� ÃS �-]jm~�d��� «T0g`�¤U�¦cU�u�ÃvfwPSU�uwU:]am�\l`ºbdU�\SU�uwhc_^_ao±hce�e�U��¥f~U��±fwU�uwTC]a\S`d_^`dbco ��`cu;�SU�hi_a]a\Sb°�]^f~P
fwPSU�m~U0e�`dT�rS]a\lh�fw]^`d\lmQ`i�%f~PSU���`du~Qhiu���hc\l��u~U�¦cU�u�m~U¢T�`¥�¥U�mQ`c�'�¢��ÃHmp`C�¡hiu�«
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|µ\�`ckSu�hc�S�Suw`dhde�P<-U�U�·¥�LU�e§f�f~PSU5¦dU�e�f~`cu'��kl\le§fw]^`d\f� fw`"rLUgmpkHe�P�f~Plhif�]©f
e�hi\�rHUQ�¥U�e�`cT��L`dm~U��0]a\�f~`¢h¢mpU�s�kSU�\le�U²`i�Lm~e�hi_jhiun¦�hi_akSU�����kS\le�f~]a`c\lm.gh��� ��ij�
 �k5"l� ��f~PHh�f[fwhi¯dU<h�¦cU�e�f~`duSmonp� �qiChcmgf~PSU�]^u0hcu~bdkST�U�\�f[hc\l�¨uwU�f~klu~\Eh
¦®hc_^klUfrs*tgu+vmw-~«�¹ºU�e�hi_a_¤m~kle�P ��kS\le�f~]a`c\lm<½ # ½ � ½ � ��� # «�|µ\JTC`�myfCe�hcm~U�m
f~PSU¢¦cU�e�f~`du²��kS\le�f~]a`c\f� ]jm²bd]^¦dU�\;hdm�h"e�`cT��Sk¥fwU�u��lu~`dbcu�hiT8�uw]^fpf~U�\;]a\�mp`dT�U
PS]^bdP¥� _^U�¦cU�_��lu~`dbcu�hiT�T�]^\Sbº_jhi\SbdklhibdU�m~kle�P hcm�xLÃwxAyAy>`cu�zO{}|A~�|O���´« OQPl]am
mp�LU�e�] 5He�h�fw]^`d\±`i����]jm<e�hi_a_^U��>½�� � # �%�¥�*� Á � � Á �+�*� � ½ ]^�5]©f�e�hc\±rHU�rSuw`c¯cU�\
�¥`��\±]a\dfw`ºh°mpU�s�kSU�\le�U�`c�gm~e�hi_jhiu<hdm~m~]abc\ST�U�\�f�m"`i�gf~PSU���`cuwT�+P� ���.-,����*
g���+P���W-v�P�����[r�o�hcmwmp]abc\S]a\Sb�f~PSU0uwU�m~kS_^fQ`c�%U�¦cU�uwo�U�_aU�T�U�\df�hi_���kS\He§f~]a`c\
g��[fwPlh�f
`qe�e�kSu�m¢]^\¨fwPSU��lu~`dbcu�hiT fw`�h�kS\S]jsdklU�]a\dfwU�uwT�U��¥]jh�fwU�¦�hiuw]ahcrS_aUj���c«S0gU�uwU7���
]amgf~PSU<]^\H�¥U�·�m~U�f¢`c�'f~PSU�hiuwbckST�U�\df�m�`i��g��<hc\l�:¤UC�¥U�\l`if~U�]©f�m¢e�hiu��¥]^\Hhi_a]©fyo
r�oT� ���A���%�q]a\le�U�`dkSu0`crSxyU�e§fw]^¦dU�]am�fw`�e�hc_ae�kS_ahif~UCf~PlU�e�`dTC�l_^U�f~U�ªdhce�`drS]jhi\E`c�
h±bc]a¦cU�\ ¦cU�e§fw`cu;��kl\le§fw]^`d\ �PS]je�P.e�`d\lmp]jmpfwm�`i�0f~PlU°�lhcupfw]ahc_¢�¥U�u~]a¦�h�fw]^¦dU�m;`c�
f~PSU���¥U��LU�\H�¥U�\�f<¦�hcu~]jhirS_aU�m��}��b4���4��b9� %���� �]^f~P±uwU�m~�LU�e§f0fw`�U�hde�P `i�Qf~PSU
� ]^\H�¥U��LU�\l�SU�\�f�¦®hcu~]jhirl_^U�m�����b4���4��b9� �A��� ]^f�]am¤��kS\H�ShiT�U�\�f�hi_Lf~`ChcmwmpkST�U¢f~PSU��`c_a_^`��]a\Sbc_
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OQPlU¨u~U�_ahif~]a`c\ rHU�fy¤U�U�\ f~PlU�¦�hiuw]ahcrS_^U�m�]a\ h bd]^¦dU�\ U�¦�hc_^klhif~]a`c\ uw`ck¥fw]^\SU�e�hi\ rLU�¦q]am~klhi_a]a³�U�� rqo�h
�S]^uwU�e�f~U��Jhce�o¥e�_^]je;bduwhc�SPON�P * +RQ�bTS�-��PS]je�P�e�`c\�fwhc]^\lm<hi_a_Q]^\¥��`du~T�hif~]a`c\±\SU�U��¥U��>fw`ErLU:hcrS_aU;f~`
e�`cT��Sk¥fwUvf~PlU²U�\�f~uw]aU�m´`c��fwPSU¤ªdhce�`crS]jhi\n«%»Suw`cT.\l`�°`d\0¤Uv�]a_^_du~U���U�u+f~`UN�P hcm´f~PSU � Á �1& �+���¥��� Á � � #
" ��� & + �¡hi_jm~` � ¿ " ��� & + £²¹°Ug�]^_a_H�¥]jmpf~]a\SbckS]jm~P;rHU�fy¤U�U�\ � ? � V ��T�]a\S]aT�hc_� ]^\H�¥U��LU�\l�SU�\�fW� Ã�W ? � X �
]a\�f~U�u~T�U��S]ahif~U0hi\l��� ? � Y ��T�h�·¥]^T�hc_  �¥U��HU�\l�¥U�\df9�%¦dU�u~f~]je�U�m�_

V ?[Z � ���D� b4���4��bW� �B\ b]X ?[Z � � b4�4����bW�'^ \ b_Y ?`Z �'^a � b4�4����bW�'^a % \ �
OQPlU�uwU-U�·¥]ampfwmvh��¥]au~U�e§fwU��CU��¥bdU�+ED�bR0c-+e�`d\S\SU�e§f~]a\Sb0h[¦cU�upfwU�· � � �]^f~P�h[¦cU�upfwU�· � � ]a\8N�P.]^��� � �¥]au~U�e§f~_ao
�SU��LU�\l�Sm<`c\ � � ]a\ ��« �gmChirL`�¦cU;-U�m~U�f�� � �b � �Qf~`°rHU�f~PSU:m~U�f<`c�5]^\H�¥]ae�U�m<`i�ghc_^_-�SuwU��¥U�e�U�mwm~`cu�m
 m~kle�e�U�mwmp`duwmW��`c�Qh�¦dU�u~f~U�· � � «���e�e�`duw�¥]a\Sb�f~`��¢m~m~kST��¥f~]a`c\ �d«^�C_ahcrHU�_am > �9� Ã%u~U��SuwU�m~U�\�f~]a\Sb�f~PSU�_a`¥e�hi_
�Hhiu~f~]jhi_´�¥U�uw]a¦®hif~]a¦cU�m�ÃShcu~U�h�f~fwhce�PlU���f~`;hi_a_´U��SbcU�m�+�D�bR0c-wn;S �
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»�]abckSuwU"Ve_`+T1�bWac-

¹°U5hcu~UQ_a`�`d¯q]^\Sb[��`du�h[TCU�f~PS`¥�C`i�Lf~u�hi\Hmy��`du~T�]a\Sb[f~PSU5e�� bduwhc�SP�`c�D�)mpkHe�P
f~PlhifQ-U�bcU�f¤fwPSU"ªchde�`crl]ahc\�2�h�fQfwPSU�_^`�-U�mpf-�L`dmwm~]^rS_aU�e�`dmpfQ]^\�f~U�u~T�mQ`i�%f~PSU
\�klT�rLU�u�`c�Qmwe�hc_ahcu0T�kS_^f~]a�S_a]ae�h�fw]^`d\lm0]a\�¦d`c_a¦cU��E]a\ f~PS]jm"�lu~`¥e�U�m~m�«�|µ\º�¡hde§f�Ã�]^�
r�o;m~kle�e�U�mwm~]^¦dU�_ao�U�_a]aTC]a\lhif~]a\SbChc_^_L¦cU�upfw]ae�U�m�u~U��Su~U�mpU�\�f~]a\Sb"]a\dfwU�uwT�U��¥]jh�fwUg¦�hiuw]©�
hirS_aU�m�]^\ fwPSU�kS\l�SU�uw_^oq]a\Sb±U�¦�hc_^klhif~]a`c\ �Suw`cbduwhcT ���PS]je�P ]jm�U�s�kS]a¦�hi_aU�\�f;f~`
U�_a]^T�]a\lh�fw]^\Sb�hc_^_'U��¥bcU�m�Plh®¦q]^\Sb�U�]^f~PlU�u"hi\º]a\dfwU�uwT�U��¥]jh�fwU<¦dU�u~f~U�·ºhcm�mp`dkSu�e�UcÃ
`cu-Plh®¦q]^\SbCmpkHe�P�h"¦dU�u~f~U�·�hdm²f�hiuwbcU�f�Ã�`cu-rH`cf~PnÃ¥] « Ud«vhi_a_�ILBDC\FH89KfFdc}I MOC\F�F'c�eeF;<w£
¤UQbcU�f'f~`"h[myf�hibcUdÃi�PSU�u~U-f~PlUQe�� bduwhc�SP�uwU��lu~U�mpU�\df�m'h[m~kSrSbduwhc�SP�`c�lfwPSU5e�`dT<�
�S_^U�f~U�rS]a�lhcupfw]©fwU-bduwhc�SP/f �<g % hi\l��f~PSUQ_jhirLU�_jm > �9� ? @ ���dh @ �N�v�¡]�i[�lÃ��4�4�´Ã \¥���cÃx5i[�SÃ����4�´Ã T<����£5`c\¨fwPSU�U��¥bcU�mge�`c\S\SU�e§fw]^\Sb�f~PSU<T�]^\S]aT�hi_�¦cU�upfw]ae�U�m5�]^f~PEf~PSU
T�hi·¥]^T�hi_´`d\SU�m�ÃShiuwU�U�·Shce�f~_ao�f~PlU[\l`c\S³�U�uw`CU�\�f~uw]^U�m¤`c�%fwPSU�ªdhce�`drS]jhi\�T�hif~uw]©·
`i�u���nOQPlUCU�_^]aT�]^\Hh�f~]a`c\°`i��]a\�f~U�u~T�U��S]ahif~UCU��¥bdU�m[u~U��SuwU�m~U�\�fwmgf~PSUCU�_aU�T�U�\df�hi_
hce§fw]^`d\EfwPlh�f"-U��]^_a_²rSkl]^_j�º`c\ ]^\º`cklu"hi�S�Suw`dhde�Pn«C| f�e�hi\ºrLU�u~U�bdhiu��¥U��Ehcm
f~PSU�f~PSUCe�Plhi]a\¨u~kl_^U"hc�S�S_a]^U��:f~`;U�¦�hi_aklh�fw]^`d\�uw`ckSf~]a\SU�mg]^\¨��`du~T `i�²e�� bduwhc�SPlm�«
}¤`c\lm~U�s�kSU�\dfw_^oE¤U��¥]jmyfw]^\lbckS]jmpPºrLU�fy-U�U�\°fy-`�Qh®o¥mgfw`:U�_a]^T�]a\lh�fwU;hi\EU��¥bcU

]a\jN�P8hc\l��¤U��]a_^_nuwU���U�uQf~`Cf~PlU�T�hcm7k Á � À �¥��Â hi\l� ���S� @´À �¥��Â U��¥bcU�U�_^]aT�]^\lhif~]a`c\n«
X[u�hi�SPl]ae�hi_a_^odÃ�f~PSU°��`cuwQhiu���U�_^]aT�]^\Hh�f~]a`c\N`i��hc\ U��¥bdU +�D>bC0c-C]jm�U�s�kS]^¦�hc_^U�\df�f~` e�`c\l\SU�e�f~]a\Sb�hc_^_

�lu~U��¥U�e�U�mwmp`duwmC`i�����0�]^f~Po���J���lu~`�¦q]j�¥U��Jf~PSU�o�PHh®¦cU:\S`if;rLU�U�\ e�`d\S\SU�e�f~U���rLU���`du~U�hdm�-U��¥`>\S`if
�LU�uwT�]©f-T�kS_^f~]a�S_aUgU��¥bcU�mw£���`d_^_a`�-U���rqo<kl�L�Shif~]a\Sb"fwPSUgU�·¥]ampf~]a\Sb"`du�bcU�\SU�u�h�fw]^\lb�f~PSU¢\SU� _a`¥e�hi_H�lhiu~f~]jhi_
�SU�uw]^¦�h�fw]^¦dU�m<hi\l�´Ã 5H\lhi_a_^odÃ'f~PSU��¥U�_aU�fw]^`d\±`i�j+�D�bR0c-~« OQPS]jm�]jm�]a_a_^klmpf~u�h�fwU��>]a\J»�]abckSuwUE����`du�fwPSU�U��¥bcU
+,acb�dA-9�¤|µ\ e�`du~uwU�m~�H`d\l�¥U�\le�U¨�]^f~P fwPSU°e�PHhi]a\ u~kS_aU�-U�T�kl_©fw]^�S_ao f~PSUE¦®hc_^klU�m;`c��mpkHe�e�U�m~m~]a¦cU¨U��SbcU�m
+�D�bR0c-²hi\l�5+M0}b5lD-'�PlU�uwU�hcm--U0hc�S��f~PSU�¦�hi_akSU�m¤`c�%�lhcuwhc_^_aU�_�U��¥bcU�m¤PHh®¦�]a\Sb<f~PSU"mwhiT�U�mp`dkSu�e�U�hi\l��f~PSU
mwhiT�U�fwhiuwbcU�f�«ºOQP�kHm�Ã'fwPSU;��`du~Qhiu�� U�_a]^T�]a\lh�fw]^`d\±`i�[hi\±U��¥bcU +�D�bR0c-[]a\q¦c`d_^¦dU�m"hE\�klT�rLU�uC`i�¢mwe�hc_ahcu
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T<kS_^f~]a�S_^]je�hif~]a`c\lm[fwPlh�f"]jm0U�sdkHhi_'f~`�fwPSU;e�hcuw�¥]a\lhc_^]^fyo¨`i�-f~PSU��lu~U��¥U�e�U�mwmp`du[m~U�f"`c�-]^fwm0m~`ckSu�e�U����~«�¹°U
�]a_a_�e�hi_a_lfwPS]jm¤\qkST<rHU�u-f~PSU � � ¿ Â ½ " � ½q½�`cu7k Á � À �¥��Â " �¥� @HÁqÀ � ���:Â ½ " � ½q½C`i� +ED�bR0c-vhi\l���¥U�\S`cf~U[]©f
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OQPSU�bduwhc�SPS]je5]a\dfwU�uw�SuwU�fwhif~]a`c\�`i�+fwPSU�rlhce�¯qQhiu���U�_a]^T�]a\lh�fw]^`d\�`c��+�1}bWac-�]jm
m~PS`��\º]^\>»�]abckSuwU;V¥«;�gm"]^\ºf~PlU;e�hcm~U�`i�¤��`cuw-hcuw�EU�_a]^T�]a\lh�fw]^`d\º-U�mp]aT��S_ao
PHh®¦cU¤f~`0]a\lmpU�upf²\lU� U��¥bdU�mve�`d\S\SU�e§f~]a\Sb����L�]©fwP�hi_a_lmpkHe�e�U�m~m~`cu�m�`i�D���v��]^��f~PSU�o
�S`�\S`if<U�·¥]ampf<hc_^uwU�hd�¥oS£�hi\l�>bdU�\SU�uwhif~U�\SU� `cu"kS���Shif~U;fwPSU�U�·¥]ampf~]a\Sb�U��¥bcU
_jhirLU�_jmge�`cuwu~U�mp�L`c\H�¥]^\lbc_aoc«�»�]^\lhc_^_aocÃ +��b�D>-�]jmguwU�T�`�¦dU�����u~`dT fwPSU<e�� bduwhc�SPn«Q| f
f�hi¯dU�mw� b�� � g ��� ��mwe�hc_ahcu´T�kS_^f~]a�S_a]ae�h�f~]a`c\Hm�f~`�U�_^]aT�]^\lhif~U�hc\�U��¥bdU`+ED�bR0c-Srlhde�¯�Qhiu��´«� b�� � g ��� �H�¥U�\l`if~U�m�fwPSU<Á �n� ¿ Â ½ " � ½q½°� �%�l� @´À �¥��Â " �¥� @HÁqÀ � ���ºÂ ½ " � ½q½¥£Q`i�+�D�bR0c-v�PS]ae�P:]jmQU�s�klhc_�f~`�f~PlU0\�klT�rLU�u � b � �q`i�'mpkHe�e�U�m~m~`cu�m-`i�%f~PSU�f�hiuwbcU�f`� � �

�+U�f5fwPSU0_^U�\SbifwP:`i�vh��lh�fwP:e�`c\S\lU�e§fw]^\lb�hc\:]^\l�SU��LU�\l�¥U�\�fg¦cU�upfwU�·��]^f~P�h
�SU��LU�\l�¥U�\�f5`c\SU[rHU"�SU 5l\SU���hdm-f~PSU�\qkST<rHU�u�`i�%U��¥bcU�mQ]©f5e�`c\lm~]ampfwm-`c�y«²OQPSU�\
`d\SU¢e�hi\�mpPS`� fwPlh�fQfwPSU[m~kST¶`c�nf~PSU[fw`ifwhc_�_^U�\SbifwPlm-`i�%hc_^_��¥]jmyfw]^\le�f��lh�fwPlm-]^\
fwPSU"e§� bcu�hi�lP�]jm5myfwu~]je§fw_^o�T�`c\S`cf~`c\l]ae�hi_a_^o��SU�e�uwU�hdmp]a\Sb��¥kSuw]^\lb<fwPSU"�Suw`¥e�U�m~m-`i�
U�_^]aT�]^\Hh�f~]a\Sb0U��¥bcU�m�«�¹°UgT�h®oCe�`d\le�_akl�¥UQfwPlh�f�U��¥bcU�U�_^]aT�]^\Hh�f~]a`c\��]a_^_Lhi_a-h®o¥m
fwU�uwT�]^\lhif~Ud«'OQPl]amQm~U�U�T�m¤f~`�rLU�`crq¦q]^`dklm�rlk¥f�]©f�]jm-e�U�u~fwhc]^\S_ao;e�uwkle�]ahc_l��`du-`dkSu
hc�S�Suw`dhde�Pn«
OQPSU¢��`cuwQhiu��
 rlhde�¯q-hcuw�A�LU�_a]^T�]a\lh�fw]^`d\�`c�%hi_a_H`dk¥fp� U��SbcU�m� ]^\¥� U��SbcU�mW��`i�%h

¦dU�u~f~U�· ���%_^U�hc�Sm�f~`�f~PSU¢U�_a]^T�]a\lh�fw]^`d\;`i�����%]^fwm~U�_^�¤�¡»�]abckSuwU¢��£§«�}¤`c\lm~U�s�kSU�\�f~_aocÃdf~PSU¢U�_a]^T�]a\lh�fw]^`d\;`i�+hc\
]a\�f~U�u~T�U��S]ahif~U�¦cU�upfwU�· ���´]^\q¦d`c_a¦cU�m � � �>���;� b��9�imwe�hc_ahcuvT�kS_^f~]a�S_a]ae�h�fw]^`d\lmv�PS]je�P�]am²klmpkHhi_a_^oCu~U���U�uwu~U��"fw`�hcm
fwPSU " �S� @LÁqÀ � ����Â ½ " � ½q½�`i�����wËX[uwz5U��S�;� «v�q`0�¡hcu�Ãcf~PSU[hi�S�S_a]je�h�fw]^`d\�`i��f~PSU¢e�Plhi]a\�u~kS_aU�fw`�e§� bcu�hi�SPHm
PHhcmnrLU�U�\"]a\dfwU�uw�SuwU�f~U��0hcm+¦cU�u~f~U�·[U�_^]aT�]^\Hh�f~]a`c\+« �v¦dU�\0fwPSU²��U�±h�fpfwU�T��¥f�mnfw`gT�]^\l]^T�]a³�U²fwPSU-\�klT�rLU�u+`c�
T<kS_^f~]a�S_^]je�hif~]a`c\lm�\SU�U��¥U��"fw`0e�hi_je�kl_ahif~U¤f~PSU5ªdhce�`drS]jhi\�hcu~U-rlhcm~U���`c\�f~PSUQ]j�¥U�h[`i�HU�_a]^T�]a\lh�fw]^\Sb�¦dU�u~f~]je�U�m
�ÖmpU�U���`du'U�·ShiT��S_aU� �-]amw�c���¥`duuËX[u�z�U��l��� £�«.0g`�¤U�¦cU�u�Ã�f~PSU�u~UQhiuwU��lu~`drS_^U�T�m%�PlU�uwU²f~PlU-`d�¥f~]aT�hi_q¦cU�upfwU�·
U�_^]aT�]^\Hh�f~]a`c\;m~U�s�kSU�\le�U5�S`�U�m²\S`cf¤T�]a\S]^T�]a³�U�fwPSUg\qkST<rHU�u�`c��T<kS_^f~]a�S_^]je�hif~]a`c\lm�« �nU�f-klm²]a_a_^klmpf~u�h�fwU�f~Pl]am
�]^f~PºfwPSU�PSU�_a� `i��hi\ºU�·ShiT��S_aU��¥]am~�S_jh®ocU���]a\ »�]abckSuwUC�l«�| f�mpPl`�5m[h:e�� bduwhc�SPE`c�Qh��Suw`crS_aU�T��]^f~P
fy-`:]^\H�¥U��LU�\l�SU�\�f�Ã#5l¦cU;�¥U��HU�\l�¥U�\df�Ã%hc\l�°fy¤`�]^\�fwU�uwTCU��¥]jh�f~U�¦�hcu~]jhirS_aU�m�«�OQPSU�uwU�hiuwU<fy-`¨�¥]^�LU�u~U�\df
¦dU�u~f~U�·¨hc\l��\qkST�U�u~`dklm��¥]©��U�uwU�\�f�U��¥bdU<U�_^]aT�]^\Hh�f~]a`c\º`cu��¥U�uwm�«"OQPSU<fy¤`�¦cU�upfwU�·¨U�_a]^T�]a\lh�fw]^`d\°`duw�SU�u�m
uwU�m~kS_^fg]a\ +W+P� � bW�BAA-��*�dU6 1���* -T1�d�hi\l�p+9+P�BAAb9� � -��*�a 6 1�� * -514a�T<kS_©fw]^�l_^]je�hif~]a`c\lm�«5�q`lÃHklmp]a\Sb�h��lkSu~U
¦dU�u~f~U�·"U�_a]^T�]a\lh�fw]^`d\�mpf~u�h�fwU�bdo0`c\Cf~PS]jmv¦dU�uwo"mp]aT��S_^U�U�·ShiT��S_aU-bd]^¦dU�m'klm�fwPSU¢ªdhce�`crS]jhi\���`cu²h�e�`�myfv`i�´h�f
_aU�hdmyfC���;T<kS_^f~]a�S_^]je�hif~]a`c\lm�« � `�0Ã´mpkl�S�H`�mpU<¤U<U�_a]^T�]a\lh�fwU�+�D�bR0c--m~U��lhcuwhif~U�_^o�rHU���`cuwU �BA���`c_a_^`�-U��:rqo
fwPSUCU�_a]^T�]a\lh�fw]^`d\�`i�w���9�´OQPS]am¢-`ckS_j�:fwhc¯cU<`c\S_ao 1��;T<kS_^f~]a�S_^]je�hif~]a`c\lm¢�PS]je�P�]jm¢`drq¦�]a`ckHmp_ao�_aU�mwmgf~Plhc\
1�a�*������ Z +P���9bW� A -9b4+,� A b9����- \ ]^\�f~PSU"�lkSu~U<¦cU�upfwU�·�U�_^]aT�]^\Hh�f~]a`c\¨T�`¥�¥Ud«5|µ\  � hikl�d���'¤U"PHh®¦cU0bc]a¦cU�\
hc\�U�·ShiT��S_aU���`du²f~Pl]am�«v»SkSu~f~PSU�u~T�`du~UdÃc-U5Plh®¦cU5m~PS`��\Cf~PHh�f�fwPSU��L½ ��� ½�.�¿w½ Â " ½ Â!�����i� ½ &%� � � ¾E�¥`qU�m
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�
�8u~U�mpkS_^f~]a\Sb�]^\>VcV�T�kl_©fw]^�S_a]je�h�fw]^`d\lm�«C}¤`c\lm~]j�¥U�uw]^\lb

,
�
� � -U�Plh®¦cU���� � *��Ob����� �*�����!�*�"�hi\l��mp]a\le�U��  �"�� a  #�<f~PlU[¦dU�u~f~U�· �$ �]amQU�_^]aT�]^\lhif~U��5Huwmpf�«-�-f5f~PSU�\SU�·qfgmpfwhibdU0¤U0bdU�f%�  �"&�('  ���hi\l��fwPSU�uwU���`du~U�,

�
��� ¤`dkS_a�:hde§f5fwPSU"m~hcT�U0-h®o

hdm	,
�
� �¥U�_a]a¦cU�uw]a\Sb�fwPSU0T�]^\l]^T�hi_+`c�LU�u�h�f~]a`c\Hm-e�`ckS\�f��PS]je�P:]am���R���`duQf~PS]jm�U�·¥hcT��S_^Ud«

B(B Ò�CEDGFGFGH



��� ��� �������4� ���$�

��� X ��� Y � �
��� V ��� X � �

��� V ��� V � �
��� Y�� �

��� XvV �
��� YZV �

��� [\X �
��� ],X � ��� ^vX �

��� [\Y � ��� ],Y �

��� ^,Y �

U�� Y U�� X U�� V U	�

UWV � U�X �

U�X � U\[ � UZY � U�] �

U\[ � UWVP] � U�] � UWVP^ � UZ^ � UWV � �

»%]abcklu~U0�O_ N�P

}¤`d\lmp]j�¥U�u~]a\Sb�mpf~u�h�fwU�bc]aU�m���`cugU��¥bcU�U�_a]^T�]a\lh�fw]^`d\�¤U
PHh®¦cUcÃ-hiT�`c\lbº`cf~PSU�uwm�Ã-�Su~`d�H`�mpU��>fwPSUEe�_jhcmwm�`i� 5l_a_©� ]^\
rHhcm~U���PlU�kSuw]ampf~]je�m�«<OQPlU�5H_^_^� ]a\ºbcU�\lU�u�h�f~U���rqo¨fwPSU�U�_a]©�
T�]a\lh�fw]^`d\ `i�-hc\ ]^\�f~U�u~T�U��¥]ahif~U�U��SbcU1+ED�bC0O-5]jm0�¥U�5l\SU��
hdm¤f~PSU�\qkST�rLU�uQ`c�%U��SbcU�m-]a\�fwPSU0e§� bcu�hi�SP�h�� f~U�u�T�]^\qklm
fwPSU;\qkST<rHU�u�`i��U��¥bcU�m"rLU���`cuwU�fwPSU;U�_a]aTC]a\lhif~]a`c\n« �v¦��
U�u~o[U��SbcU�_jhirLU�_aU����]©fwP<hc\"U�_aU�T�U�\�f�hiuwo¢�lhcupfw]ahc_��SU�uw]^¦�h��
fw]^¦dU�]am¤h��H`cf~U�\dfw]ahc_S�¡hde§f~`du²]a\�f~PSU5U�_^]aT�]^\Hh�f~]a`c\��lu~`¥e�U�m~m
�Pl]ae�P�u~U��SuwU�m~U�\�fwm�f~PSU"e�`cT��Sk¥f�h�fw]^`d\lhi_��Suw`¥e�U�mwm¤`i��hde§�
e�kST�kl_ahif~]a\SbCf~PSU�e�`cT��S_aU�fwU0ªdhce�`crS]jhi\+«²� _^`dbc]je�hi_´e�`c\¥�
m~U�s�kSU�\le�Ug`i�´f~PlU�m~Ug`crHmpU�u~¦�h�fw]^`d\lmv]jmvfw`�¯cU�U���fwPSUg\qkSTC�
rLU�u<`i�Qf~PlU�m~U;�¡hce�f~`duwm"hdm0_a`� hdm"�L`dmwmp]arS_aU��PS]je�P±]^TC�
�l_^]aU�m¤f~PlU¢T�]a\S]^T�]a³�hif~]a`c\�`c�nf~PlU[_a`¥e�hc_^_ao��Su~`¥�¥kHe�U�� 5l_a_©�
]a\n«"OQPS]jm[]a�SU�h�]am¢U�·¥�S_a`c]^f~U���]a\�f~PlU��¤ÁqÀ�½ ��� ¿
� � # # ¿ � � ¿
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� �5£�«u0gU�uwUcÃ
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5H_^_^� ]a\�\SU�·qf�«
�±�S]©��U�uwU�\�f+hi�l�Su~`�hce�P¢f~`5m~`c_a¦q]^\Sb-fwPSU²bcU�\SU�u�hi_�U��¥bcU

U�_^]aT�]^\Hh�f~]a`c\<�Suw`crS_aU�T�m%]am'rSkl]^_^fv`c\"fwPSU-u~U��Su~U�mpU�\�fwh�fw]^`d\
`c�²f~PlU�ªdhce�`crS]jhi\�hdm¢e�Plhc]^\lU��¨T�h�fwu~]^·¨�Suw`q�Skle§f�m�«"OQPSU
hc_^bd`cuw]©fwPST �PS]ae�P �]a_a_[rLU°�SU�\S`cf~U�� r�o � 2 ]am��¥U�my�
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�¥]^T<kS_ahif~U��>hi\S\SU�hi_a]^\lb�]am<h�bd_^`drlhi_²`d�¥f~]aT�]^³�h�fw]^`d\>TCU�f~PS`¥� fwPlh�f��¥]jmyfw]^\SbdkS]jmpPSU�m"rLU�fy-U�U�\J�¥]^�LU�u~U�\df
_a`¥e�hc_²`c�¥fw]^T�hl«¨�qfwhiu~f~]a\Sb:��uw`cT hi\ ]a\S]©fw]ahc_��L`c]a\�f�Ã�f~PSU�hi_abc`cuw]^f~PST¸fwhi¯dU�m"h¨mpf~U��±hi\l�ºfwPSU���kS\He§f~]a`c\
]jm�U�¦�hc_^klhif~U��´«�¹ PSU�\ T�]^\l]^T�]a³�]a\Sb�h���kS\le§fw]^`d\nÃ%hc\qoE�¥`��\SPS]a_a_²myfwU�� ]am0hde�e�U��¥fwU��ºhi\l�Ef~PSU��lu~`¥e�U�m~m
uwU��LU�hifwm���u~`dT f~PS]jmC\SU� �L`c]a\�f�«>�5\�kS�SPS]a_a_5myfwU��±T�h®o rHU:hce�e�U��¥f~U��´«>OQP�kHm�ÃvfwPSU:hi_abc`cuw]^f~PST e�hc\
U�m~e�hi�LU���u~`dT _a`¥e�hi_+`c�¥fw]^T�hS«QOQPS]jm5kS�lPS]^_a_%�SU�e�]jm~]^`d\�]jm5T�hd�¥U0rqo�fwPSU�4:U�f~uw`c�L`c_a]am5e�u~]^f~U�u~]a`c\+«¤�gm5f~PSU
`d�¥f~]aT�]^³�h�fw]^`d\��Su~`¥e�U�mwmv�Suw`qe�U�U��Sm�Ãif~PSU¢_^U�\SbifwP�`i��f~PSU[myfwU��lm¤�¥U�e�_^]a\SUghc\l�Cf~PlU¢hi_abc`du~]^f~PlT e�_a`dm~U�m²]^\�`d\
fwPSUQbc_a`crlhc_d`d�¥f~]aT�klT�«v�q]a\le�U-fwPSU�hi_abc`cuw]^f~PST3T�hi¯dU�m%¦cU�u~o���U��hcmwm~kST��¥f~]a`c\lm�uwU�b�hiu��¥]^\lb�f~PSU-��kS\He§f~]a`c\
fw`�rLU�`c�Sf~]aTC]a³�U��´Ãn]^f0]am0s�kS]^f~U�uw`crSklmpf��]©fwP°uwU�m~�HU�e§f�f~`¨e�`cT�rl]^\lhif~`du~]jhi_��Suw`crS_aU�T�m�«�OQPSU��¥U�bdu~U�U<`c�
uw`crlklmyfw\SU�mwmQe�hc\�rLU"hc�®xykHmyfwU���rqo�f~PSU0kHmpU�u�«
|µ\:bcU�\SU�u�hi_ Ã¥e�`dT�rS]a\lh�fw`cuw]ahc_H`d�¥f~]aT�]^³�h�fw]^`d\��Suw`crl_^U�T�mQhcu~U�e�Plhiu�hce�f~U�u~]a³�U���rqo�hi\�`cr¥xyU�e§fw]^¦dU¢��kl\le§�

fw]^`d\�fw`�rLU�TC]a\S]aT�]^³�U�� � f~PlUC`�¦dU�u�hi_a_ 4�hiuw¯c`�¦q]©fw³��¥U�bcuwU�U�]a\º`ckSu�e�hdmpU®£ghc\l�Eh��¥]jm~e�u~U�f~UcÃ´¦dU�uwo:_ahcu~bdU
e�`c\45HbckSu�h�fw]^`d\<m~�lhce�U���f~PSU:W��c�¥]^��U�uwU�\�f²`cu��¥U�u�m�]^\��PS]je�P�¤U5e�hi\CU�_a]^T�]a\lh�fwU�f~PlU W�]^\�f~U�u~T�U��¥]ahif~UQ¦cU�up�
fw]ae�U�mQ]a\�fwPSU"e§� bcu�hi�lPH£§«'»SkSu~f~PlU�uwTC`du~UdÃ�f~PSU"e�`c\le�U��¥f�`i�:c�IL8HF�6�CPIQ:�B�f~U�_^_a]a\Sb�klm�hirL`ck¥f7eO:�ILBHe�ce:�� B��OILGJG
`duQ\S`ifg�¥`qU�mQ\S`if5U�·q]jmpfQ]a\:`ckSu5e�`c\�f~U�·qf�«
OQPSU�u~`q`if�m�`i��f~PlU<m~]^T<kS_ahif~U���hc\S\SU�hi_a]^\Sb;hc_^bd`cuw]©fwPST _a]^U�]^\¨T�U�f�hi_a_^klu~bdoc«¤�¢kSuw]^\lb�f~PSU<hi\S\SU�hi_a]^\lb

�lu~`¥e�U�m~m5`i�vT�U�fwhc_+]^fwm¢h�f~`dT�mQ��`cuwT e�u~o¥mpfwhc_am�«-�g\�`c�Sf~]aT�hc_%e�u~o¥mpfwhi_+]amg`c\SU0�]^f~PEh�e�`c\ 5lbckSu�h�fw]^`d\�`c�
_a`�-U�mpfQU�\SU�uwbco�S�«�| �v-U0u~kS\�fwPSU�e�`q`d_^]a\Sb��Suw`qe�U�mwm-f~`q`��¡hcmpf�f~PlU�\:f~PlU�e�uwo¥myf�hi_jmQ�]^_a_n\S`cfgu~U�hce�P�f~PSU
`d�¥f~]aT�hi_le�`c\45HbckSu�h�fw]^`d\n«'{¢\�fwPSU5`ifwPSU�u�Plhi\l�nÃd-U5�¥`0\S`cf�-hc\�fvf~PSUghc\S\SU�hi_a]^\Sb0�lu~`¥e�U�m~mvf~`�fwhc¯cUQfw`�`
_a`c\lbl«�OQPSU�bc`dhc_´]am�f~` 5l\l�¨h�kHmpU���kS_%e�`cT��Suw`cT�]am~U�rHU�fy¤U�U�\�f~PlU"u~`drSklmpf~\SU�m~mQ`c�%fwPSU�hc_^bd`cuw]©fwPST hi\H�
]^fwmgmp�LU�U��´«²OQPS]jmQ]am��¥`d\SU0rqo;¦�hiuwoq]^\Sb�e�U�upf�hi]a\��Hhiu�hiT�U�fwU�u�m¤�]^f~Pl]^\�f~PlU"hi_abc`cuw]^f~PST:«

�+U�f¢kHmghcmwm~kST�U�f~Plhifg¤U<hiuwU0_^`q`c¯q]a\Sb���`cugf~PSU<e�`c\ 5lbckSu�h�fw]^`d\:�PS]ae�P¨T�]a\S]aTC]a³�U�mgh;e�U�u~fwhc]^\¨e�`�myf
��kl\le§fw]^`d\n«vOQPSU�hi_abc`cuw]^f~PST8e�hi\<f~PSU�\�rHUQ��`du~T<kS_ahif~U��<hdm���`c_a_^`�5m�_%��f�hiu~f~]a\Sb0`i��hif�hi\C]^\S]^f~]jhi_He�`c\ 5lbck¥�
u�h�fw]^`d\nÃdh<mpU�s�kSU�\le�U5`i�n]^f~U�uwhif~]a`c\lm�]am¤bcU�\SU�u�h�fwU��´« �²hce�P�]©fwU�u�h�f~]a`c\;e�`c\lm~]jmyf�m²`i�´fwPSU[uwhc\l�¥`cT�mpU�_^U�e§fw]^`d\
`c�nh"e�`d\45lbckluwhif~]a`c\C��u~`dT8fwPSUg\lU�]abcPqrH`du~Pl`�`¥�C`i�´fwPSU¢e�kSuwu~U�\df�e�`c\45HbckSu�h�fw]^`d\�hc\l��fwPSUge�hc_ae�kS_jh�f~]a`c\�`c�
fwPSU�e�`cuwuwU�m~�H`d\l�¥]a\Sb�e�Plhc\SbcU<]^\Ef~PSU�e�`�myf¢��kS\le§fw]^`d\n«�OQPSU<\SU�]abcPqrL`cuwPS`q`¥�¨]am��¥U�5l\SU���rqo:f~PSU�e�PS`d]ae�U
`c�²h�bcU�\lU�u�h�f~]a`c\�T�U�e�Plhc\S]jmpT:Ãl] « Uc«Qh��§�SuwU�mwe�uw]a�¥f~]a`c\	�gfw`�bcU�\lU�u�h�f~U"hCfwuwhc\lm~]©fw]^`d\���uw`cT `c\lU"e�`c\ 5lbck¥�
u�h�fw]^`d\¨]^\�fw`�hc\S`ifwPSU�u¢r�o¨h�mpT�hi_a_��HU�upfwkSu~rHh�f~]a`c\+«¢| �²fwPSU�e�Plhi\SbdU"]a\�f~PlUCe�`dmpfg��kS\le�f~]a`c\°]am¢\SU�b�h�fw]^¦dU
fwPSU�fwuwhc\lmp]^f~]a`c\>]jm"kl\le�`d\l�¥]^f~]a`c\lhc_^_aoºhde�e�U��¥fwU��´«:| ��f~PlU�e�`�myf0��kl\le§fw]^`d\±]^\He�uwU�hcm~U�m0f~PSU�f~u�hi\lm~]©fw]^`d\ ]am
hde�e�U��¥fwU����]©fwP:hC�Suw`crHhirS]a_^]^fyo;rlhdmpU���kl�H`d\�fwPSUq�-`c_^f~³�T�hc\S\¨�¥]ampf~uw]arSk¥f~]a`c\
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�PlU�uwU�lE]am�h�e�`c\lmpfwhc\�f�hc\l�¨fwPSU�fwU�T��LU�u�h�f~klu~U�� ]jm[h�e�`d\�f~uw`c_��lhiu�hiT�U�fwU�u�«0OQPS]am¢fwU�T��HU�uwhif~kSuwUC]am
bduwhd�¥klhc_^_aog_a`�¤U�u~U��5fwPSuw`ckSbdPS`ck¥f+f~PSU-hi_abc`cuw]^f~PST.��u~`dT)h5m~ke3;e�]aU�\�fw_^o�PS]abcP"mpfwhcupfw]^\Sbg¦®hc_^klUg��] « Ud«�h�f~U�TC�
�LU�u�h�fwkSuwU<�PSU�u~UChi_aT�`dmpf[U�¦cU�uwo¨�Suw`c�L`dm~U��:fwuwhc\lm~]©fw]^`d\nÃ´rH`cf~Pº�H`�mp]^f~]a¦cU�hi\H��\SU�bdh�fw]^¦dUcÃ´]jm�hce�e�U��¥fwU��l£
fw`�h�����uwU�U�³�]a\Sb��[fwU�T��LU�u�h�f~klu~U<�PSU�uwU<\l`;��kSu~f~PSU�u0e�Plhi\SbdU�mg`qe�e�kSu�«�|µ\E�Su�hce�f~]je�UdÃHfwPSU<f~U�T��LU�u�h�fwkSu~U
]jm;�¥U�e�uwU�hdmpU��J]a\ myf�hibcU�m�hi\l� hif;U�hce�P mpfwhcbcU�f~PSU:fwU�T��LU�u�h�f~klu~U¨]jm�¯cU��¥f�e�`d\lmpfwhi\�f;kS\�fw]^_�fwPSU�uwT�hi_
s�klhdmp]^� U�s�kS]a_^]arSuw]^kST ]am�uwU�hde�PSU��n«�OQPSU0�PS`d_^U0`c�'�Hhiu�hiT�U�fwU�u�m-�SU�f~U�u~T�]a\S]a\Sb�f~PSU"f~U�T��LU�u�h�fwkSu~U"�SU�e�uwU��
T�U�\df���]a\S]^f~]jhi_Hf~U�T��LU�u�h�fwkSu~UdÃ�mpf~`d�;e�uw]©fwU�uw]^`d\nÃdf~U�T��LU�u�h�fwkSu~U¢�¥U�e�u~U�TCU�\�f�rHU�fy¤U�U�\�m~kle�e�U�mwm~]^¦dU5myf�hibcU�m�Ã
\qkST<rHU�u�`i��f~u�hi\lm~]^f~]a`c\lm¤��`cu�U�hce�P�f~U�TC�LU�u�h�fwkSuwU[¦�hc_^kSU®£-]am�e�hi_a_^U��;fwPSU"e�`q`d_^]a\Sb�m~e�PlU��¥kS_aUc«
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�S«-f~PSU<e�PS`c]je�U�`i�²h�e�`dmpf-��kl\le§fw]^`d\±�¡hi\Hhi_a`cb�`i�'U�\SU�u~bdoS£¤f~PSU"T�]a\S]aTC]a³�hif~]a`c\:`i�'�PS]je�P:]am5f~PSU0bd`dhi_
`i��f~PSU0�lu~`¥e�U��¥kSuwU��
�l«�h5e�`d\�f~uw`c_i�lhcuwhcT�U�f~U�u��>hi\l�0hge�`q`c_a]^\lb5m~e�PSU��¥kS_aUvf~U�_^_a]a\Sb5klm%h�� f~U�u+PS`� T�hi\qo¢uwhc\l�¥`cT)e�Plhi\lbcU�m
]^\ e�`d\45lbdkSuwhif~]a`c\�U�hce�Pº�¥`��\q-hcuw�¨mpf~U��°]a\ �8]am[f�hi¯cU�\n«�OQPSU�hdm~m~]^bd\ST�U�\�f¢`c��fwPS]am�mwe�PSU��SkS_^U
u~U�s�kS]^uwU�mQ�¥U�U��LU�u5]a\lm~]^bdP�fQ]a\�f~`Cf~PlU0�Su~`drS_aU�T hc\l��f~uw]ahc_©�µhi\l�¥� U�u~uw`cu¤U�·¥�HU�u~]aU�\He�Uc«
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|µ\o t²OQ¬[»���V��-¤U�Plh®¦dUC��`ckS\l�>hEe�`c\He�uwU�f~U�]a_a_^klmpf~u�h�fw]^`d\ `i�QPS`�8fw`Ehi�l�Su~`�hce�P e�`dT�rS]a\lh�fw`cuw]ahc_v`c�¥�
fw]^T�]a³�hif~]a`c\J�lu~`drS_^U�T�m�rqo±m~]^T<kS_ahif~U��±hi\S\lU�hi_a]a\Sbl«>OQPSU CP8HM�(�FHGJILBHe <�M=GQFH<9K M=B*)D8;:+�G�FHK/�¡O5�¥t�£<rLU��
_a`c\lbdmgf~`;fwPSU�e�_jhcmwm5`c� � t'�µe�`dT��S_^U�f~UC�Suw`crS_aU�T�m¢�PS`dm~UCe�`cT��Sk¥f�h�fw]^`d\¨f~]aT�U���`du�hc\�U�·Shde§f0mp`d_^k¥fw]^`d\
bdu~`�5m¤U�·¥�L`c\SU�\�f~]jhi_a_^o;�]^f~P:]^fwm5m~]a³�Uc«²»l`cu5hc\�U�·qPHhiklmpf~]a¦cU0�¥]jm~e�klmwmp]a`c\�`i� � t'�µe�`dTC�l_^U�f~U�\lU�mwmQu~U���U�uQf~`
ËX�hdªc` �i��� «
OQPSU�O5�¥tNT�h®o¨rHU�uwU�b�hiu��¥U���hdm¢f~PSU �§T�`cf~PSU�u �"`i�-hc_^_�fwuwhc\lmp�L`cu~f�`c�¥fw]^T�]a³�h�fw]^`d\E�Suw`crl_^U�T�m�«<�

mwhi_aU�m~�LU�u�mp`d\�¦q]jmp]^fwm � e�]©fw]^U�m;�]^f~P bd]^¦dU�\ e�`q`cu��¥]a\lh�fwU�m1+,�N�9bW����-~Ã5uwU�fwkSuw\S]^\lb15l\lhi_a_ao±f~`JPS]am�e�]^fyo�`c�
`du~]abc]a\n« �²hce�P;e�]©fyoC]am²f~`"rLU5¦q]jmp]^f~U���`c\S_ao<`d\le�U��Pl]^_aUgT�hi¯q]a\Sb�f~PlU5u~`dk¥f~U¢hcm²m~PS`cu~f�hcm��H`�m~m~]arS_^Ud«�OQPl]am
_aU�hd�Sm-f~`CfwPSU0`cr¥xyU�e§fw]^¦dU¢��kl\le§fw]^`d\
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�Pl]ae�P ]jm�fwhc¯cU�\�xyklmpf<hdm[f~PSU�fw`if�hi_²_aU�\Sbcf~P `i�-f~PlU0xy`ckSuw\SU�oc«�OQPSU�hirL`�¦cU�]am"U�s�kS]a¦®hc_^U�\�f0f~` 5l\l�S]^\Sb
h10�M=K�ILG,CZ:�B 6WE�69GQF[`i�²T�]a\S]^T�hc_%_aU�\Sbcf~P�]a\¨fwPSU<e�`cT��S_aU�f~U<bcu�hi�SPjf � �]^f~PEU��¥bdU�m5uwU��lu~U�mpU�\dfw]^\lb�f~PSU�S]ampfwhc\le�U�m¤rLU�fy-U�U�\;fwPSU0e�]^f~]aU�m�«²OQPSU¢¦dU�u~f~U�·;U�_a]^T�]a\lh�fw]^`d\��Suw`crS_aU�T¶]a\:h<e�� bduwhc�SP;]jm¤¦dU�uwo�mp]aT�]^_jhiu-f~`
fwPSU�2�3�4�«´OQP�kHm�Ã�T�hi\qo:hi_abc`cuw]^f~PST�m�fwPlh�f[¤`du~¯�-U�_a_+��`du5f~PlU<_jh�f~f~U�u[e�hc\�`i� fwU�\EU�hcm~]^_ao�rHUChc�Shc�¥f~U��
fw`�mpU�u~¦dU¢`dkSu��SkSuw�H`�mpU�m�«
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�¢m�h��Suw`crS_aU�T ]a\:mp]aT�kS_jh�fwU��:hi\l\SU�hc_^]a\Sb<f~PSU0¦dU�u~f~U�·�U�_a]^T�]a\lh�fw]^`d\��Suw`crl_^U�T ]am5Plhi\l�S_^U���hdm-��`c_a_^`�5m�_

687�9 : %��8;<��=	���>
���%?�
OQPlU5¦cU�upfw]ae�U�m²hcu~U5\qkST<rHU�u~U�� D * 1�b4���4��bRW;hi\l��U�hce�P�`c�LfwPSU�T Plhdm�h%4�hiuw¯c`�¦q]©fw³��¥U�bdu~U�U � � �>� A �4� bD��� A
�SU��LU�\l�¥]a\Sb�`c\<f~PlUQmpfwhcbcUur A ]a\�fwPSU�T�U�f�hibcu�hi�lPn«+� e�`d\45lbdkSuwhif~]a`c\"]jmvh¢�HU�u~T<k¥fwhif~]a`c\C`i�lfwPSUQ]^\H�¥]ae�U�m
1}b4���4��b�W�]^\�fwU�uw�Su~U�f~U���hcm�f~PlU¢`duw�¥U�u¤]a\��Pl]ae�P�f~PSU[]^\�fwU�uwTCU��¥]jh�f~U[¦cU�upfw]ae�U�m¤hiuwUgU�_a]aTC]a\lhif~U��n«²OQPSU¢¯dU�o

m Ð Bnm�o
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�S]©��U�uwU�\le�U<rLU�fy-U�U�\°`dkSu��Suw`crS_aU�T hc\l�¨fwPSUCf~u�h®¦cU�_a]a\Sb�mwhi_aU�m~T�hi\E�lu~`drS_^U�T�]am¢fwPlh�f�f~PlU"4�hiuw¯c`�¦q]©fw³
�SU�bcuwU�U�]jm"\l`if<h�mpfwhif~]je�¦�hi_akSUc«¨| f�u�h�fwPSU�u<�¥U��LU�\l�lm�`d\ f~PSU;¦dU�u~f~]je�U�m�f~Plhif�Plh®¦dU�rHU�U�\±U�_^]aT�]^\lhif~U��
m~`C�¡hiu�«�05`�-U�¦dU�u�Ãq]^\�f~PlU"O5�¥t U�¦dU�uwo�e�]^fyo�PlhdmQ]©f�m5mpfwh�fw]ae0e�`q`cu��¥]^\Hh�f~U�mQT�hi¯q]^\lb<fwPS]jm��Suw`crS_aU�T U�¦cU�\
��U�hdmp]aU�u ��f~`�m~`c_a¦cUd«-�ÖOQPS]am�]am¤\S`cf²f~`"rLU5f�hi¯dU�\�_a]©fwU�u�hi_a_^o�hcm'fwPSU¢O5�St>]am��Suw`�¦cU�\Cfw`"rHU � t'� Plhcuw�
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¹ºU�klm~U;h¨mp_a]abcP�f~_ao°hc_©fwU�uwU��°¦cU�u�m~]^`d\°`c�¤fwPSU;T�`�¦cU�m0mpkSbdbcU�myfwU��°r�o �n]a\ �� �n]a\l� 6=� £�«�OQPSU�u~U;hcu~UCfy-`
fyoq�LU�mQ`c��T�`�¦cU�m4_

�c«Q| ��+ED � b4�4����b�D ^ -%]jm²fwPSU[e�kSuwu~U�\df¤U�_a]^T�]a\lh�fw]^`d\�mpU�s�kSU�\le�U�f~PlU�\;-UguwU�T�`�¦cU5h<�¥U�\HmpU[mpkSrHmpU�sdklU�\le�U+ED � b4���4��bTD �5a A�-�hi\H��uwU��S_jhce�U�]©f5�]^f~P:]^fwm~U�_^��]a\�f~PSU�`c�l�H`�mp]^f~U0`duw�¥U�uQT�hc¯q]^\Sb

+9�4����b�D,� ��� b�D,�5a A b��4����b�D,��b�D,�5a A a � b��4�4�4-

f~PSU0\lU�·qf5U�_a]^T�]a\lh�fw]^`d\�m~U�s�kSU�\le�U[fw`�rHU0uwU�b�hiu��¥U���`cu

V¥«�h¢�SU�\lm~U¤m~kSrlm~U�s�kSU�\le�US+ED � b4���4��bTD �5a A�-L]jm�u~U�T�`�¦cU��0hc\l�0fwPSU�\<u~U��S_jhce�U��0]a\�rLU�fy-U�U�\�fy¤`¢]^\H�¥]ae�U�m
D � Ã D��"`c\°hc\S`ifwPSU�u�ÃLuwhc\l�¥`cT�_ao�e�Pl`dm~U�\nÃL�lhiu~f¢`c�vf~PSUCU�_a]aTC]a\lhif~]a`c\Em~U�s�kSU�\le�UdÃL] « Uc« +ED � b��4�4��b�D ^ -rHU�e�`dTCU�m

+W���4��bTDP� ��� bTD,�5a A a � b4���4��b�D �\bTDP��b��4����b�D,�5a A bTD � b4���4�H-

�Suw`�¦�]j�¥U��;fwPlh�f  " 0�6Ol�«¤{gf~PSU�u~�]jm~UcÃ¥-U[bdU�f

+W���4��bTD � bTD � b4�4����b�D �5a AAbTD���b4���4��bTD � ��� bTD �5a A a � b4���4�H-

��`cu�� � 0H«v¹ºU"�¥`�\S`if��LU�uwT�]©f5`cf~PSU�u�u~U�hiuwuwhc\SbcU�TCU�\�fwm-hi�lhcupf-��u~`dT fwPSU�m~U[fy¤`H«
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¹ºU�]^\�fwU�\�f¢fw`:TC]a\S]aT�]^³�U�fwPSU�e�`dmpf�`i�-hde�e�kST�kS_jh�fw]^\lb;f~PlU�e�`cT��S_aU�fwU�ªdhce�`crS]jhi\�T�hif~uw]©·�`c�¤h�¦dU�e�f~`cu
��kl\le§fw]^`d\CrqoCmp`d_^¦q]a\SbgfwPSU5m~PS`cu~f~U�myfv�lhif~P��Suw`crS_aU�T ]a\Cf~PSU�T�U�fwhibduwhc�SP"�(' �PS]ae�PC]jmv]^\H�¥kle�U��Cr�o�f~PSU
uwU�mpf~uw]je§f~]a`c\<f~`��SkSuwU�¦cU�u~f~U�·<U�_^]aT�]^\lhif~]a`c\n«v�q]a\le�U5f~PSU�4�hiuw¯c`�¦q]©fw³��¥U�bdu~U�U�`i�´h0¦cU�upfwU�·�]jm��¥oq\lhcT�]ae�hi_a_^o
e�PHhi\Sbd]^\SbQfwPSuw`ckSbdPS`ck¥f+f~PSU¤U�_a]^T�]a\lh�fw]^`d\0�Su~`¥e�U�mwmn]^fwm�e�hi_je�kl_ahif~]a`c\0]jmnu�h�f~PlU�u+U�·¥�HU�\lmp]a¦cU¢��� + W�- £+Plh®¦q]^\lb
]a\±T�]a\l� f~PHh�f<-U;�]a_^_-Plh®¦dU�f~`ºe�`cT��SkSf~U;]^fC\qkST�U�u~`dklm�f~]aT�U�mC�¥kSuw]^\lb¨f~PSU:m~]^T<kS_ahif~U��>hi\S\SU�hi_a]^\lb
hc_^bd`cuw]©fwPST:« � `ifw]ae�UgfwPlh�f-f~PSU0e�`cT��Sk¥f�h�f~]a`c\�`i�nfwPSU��vkle�_a]j�¥U�hc\��¥]jmpfwhi\He�U[rHU�fy¤U�U�\;fy-`<e�]©fw]^U�m-]^\�f~PSU
O5�St��Pl]ae�P�]am5�lhiu~f�`i� �²s�klh�fw]^`d\º� Vc£§Ãl]am�e�`cT��lhiu�hirl_^o;e�PSU�hi�n«
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CG:    p > 0

0

0

0

0

0

1

1

1

1

1

0

1

min = m;   mprev = m;   logm = log(m);

t = m / logm;

il = (int) (p*(2*atan(1) - atan(p/30 - 1)));   ilc = 0;

ol = (int) (p*(2*atan(1) - atan(p/100))+50);   olc=0;

accepted = 0;   zeros = 0;   olc++;

EST = RANDOM_CHANGE(ES);   m = COST(ES);

m == mprev ?

m < min ?

ilc == il ?

accepted > zeros ?

zeros++;

ilc++;

ES = EST;   accepted++;   mprev = m;

olc == ol ?

t = m / (olc * logm);

METROP(m-mprev) ?

ESmin   (min)

min = m;   ESmin = ES;

ES = MAX(V_F,V_B);   m = COST(ES);

»�]abckSuwU �A_²�q]aT�kS_jh�fwU��:�5\S\lU�hi_a]a\Sb��5_abc`cuw]^f~PST

m Ð Bnm�o
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»�]abckSuwU �5m~PS`�5m'PS`�±f~PSU�]aT��S_^U�T�U�\�f~U��Cm~]aT�kS_jh�fwU��Chi\S\SU�hi_a]^\lb�hc_^bd`cuw]©fwPST3-`cuw¯qm�«n| f�mpfwhcupf�m%�]^f~P�hc\
]a\S]^f~]jhi_dU�_a]^T�]a\lh�fw]^`d\�m~U�s�kSU�\le�U¢�����q£L�PS]ae�P0-UvPlh®¦dU²e�PS`dm~U�\[f~`grHUvfwPSU²T�h�·¥]aT�kST)`ckSfn`i�q��`cuw-hcuw�[hi\H�
rHhce�¯q-hcuw�:¦dU�u~f~U�·:U�_^]aT�]^\Hh�f~]a`c\°T�`q�SU�m¢]^\°f~U�u~T�m[`i�²fwPSUC\�klT�rLU�u�`i��T<kS_^f~]a�S_^]je�hif~]a`c\lm¢uwU�s�kS]au~U��:��`cu
fwPSU¢hde�e�kST�kS_jh�fw]^`d\�`i��f~PSU[e�`dTC�l_^U�f~U[ªdhce�`crS]jhi\+«%�-f�fwPSU5rLU�bd]^\S\l]^\Sb<`i��f~PlUg`c�Sf~]aTC]a³�hif~]a`c\��Suw`¥e�U��¥kSuwU
-U��¥`¢\S`if�-hc\�fnf~`¢rHU�f~PSUQe�`�myf	�<`c���
�¢e�_a`dm~Uvfw`5f~PlU�T�]^\l]^T<kST:«%|µ\0fwPS]jm%e�hcm~U�]^f%-`ckS_j��rHU�e�`dTCU¤¦cU�u~o
_a]a¯cU�_ao�f~PHh�f-f~PSU0hi_abc`du~]^f~PlT myfw`c�lm-h�� fwU�u'xyklmpf�`c\SU[]©fwU�u�h�fw]^`d\;�]©fwPS`ckSf��SU�_a]^¦dU�uw]^\Sb�hi\qo�]aTC�lu~`�¦dU�T�U�\�f�«
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»�]^bdkSu~U�RO_ �+`q`c�lm

{¢klu5mp]aT�kS_jh�fwU��:hi\l\SU�hc_^]a\Sb�hi_abc`cuw]^f~PST e�`c\lm~]jmyf�mQ`i�+fy-`�T�hi]a\
_^`q`c�Hm�/ hc\N`dk¥f~U�u�_a`�`d���Öe�`dkS\�f~U�u�_�{
�
�c£�hi\H�)hc\N]a\S\SU�u¨_^`q`d�
�¡e�`dkS\�f~U�u�_�����c£§«�»S`du"rH`cf~P `i�-f~PlU�T¸-U;�¥U�5l\SU�kS�S�LU�u�rH`dkS\l�Sm
��`cu�fwPSU�\qkST<rHU�ug`i�v]^f~U�uwhif~]a`c\lmQfwPSU�o:�]a_^_%�HU�up��`du~T �,{
�;hi\l�����£§«
�����{
�º]jm;fwPSUET�h�·¥]aT�hi_g\qkST<rHU�u�`c�0]©fwU�u�h�f~]a`c\HmE� fwPSUºT�hi·¥]^T�hi_
\�klT�rLU�u+`c�SU�_a]^T�]a\lh�fw]^`d\�m~U�s�kSU�\He�U�mnf~Plhif�hcu~U²bdU�\SU�uwhif~U��0hi\l�0uwkS\H£
rHU���`cuwU"f~PlU<hi_abc`du~]^f~PlT mpf~`d�lm�ÃLU�¦dU�\�]^�²]^f[Plhdm5\S`cf[e�`c\q¦cU�u~bdU��´«5| f
T�h®o�Plhi�l�HU�\:f~Plhifg`c\SU"hc\l��f~PlU�m~hcT�U0U�_a]^T�]a\lh�fw]^`d\�mpU�sdklU�\le�U0]am
e�PSU�e�¯dU��¢fy�]ae�U²`cu+U�¦cU�\�TC`du~Uv`c� f~U�\nÃihi_^f~PS`dkSbcP�]^f+]jmn¦cU�u~o¢kS\S_a]^¯dU�_aoc«
¹°U�T�hi¯dU[m~kSuwU5f~PHh�f�¤U�bdU�f�h�uwU�m~kS_^f-�]^f~PS]a\¨h�uwU�hdmp`d\lhirl_^U�fw]^T�U
mp�lhc\¨rqo�m~U�f~f~]a\Sb {
��hi\l����l«�| fwm[s�klhi_a]©fyo:mpf~uw`c\Sbd_^o��¥U��LU�\l�lmg`d\
f~PSU0�lhcuwhcT�U�f~U�uwm¤`i��f~PlU"mp]aT�kS_jh�fwU���hi\S\lU�hi_a]a\Sb�hi_abc`cuw]^f~PST:«
»�]abckSuwU�R�m~PS`�5m²fwPSU��¥U�¦dU�_a`c�ST�U�\�fQ`i����Chi\H�f{
�C�¥U��LU�\l�S]^\Sb

`c\ f~PSU¨\qkST<rHU�u���`c�0]^\�f~U�u~T�U��¥]ahif~U:¦�hiuw]ahcrS_aU�m�]a\ f~PSUEe�� bduwhc�SP
N�PC« � `ifw]ae�U<fwPlh�f���`du0`ckSu0hi_abc`du~]^f~PlT�¤U�hi_aQh®oqm[hcmwm~kST�U<fwPlh�f
f~PSU�u~U"]jm[h�f¢_aU�hdmyf¢`c\SU<¦cU�u~f~U�·�fw`;rLU<U�_^]aT�]^\lhif~U��:��u~`dT N�P �´OQPSU
T�hi·¥]^T�hi_¥\qkST<rHU�u²`i�´e�`q`d_^]a\Sb0myfwU��lm²_^]aU�m²hc_^Qh®o¥m�rHU�fy¤U�U�\ 6i��hi\H�
��6i�l« | f�]a\le�u~U�hcm~U�m"u�hi�l]a�¥_ao ��`cu�m~T�hi_a_¤¦�hi_akSU�m<`c���´Ã��PSU�u~U�hcm<]©f
e�`c\q¦dU�uwbcU�mgf~`>�76i����`cu"_jhiuwbcU�u�bcu�hi�SPlm�«��5\lhc_^`dbc`dklm�Ã+¤U�`drlmpU�u~¦dU

h:mpf~U�U��>hcmwe�U�\df"]a\ºf~PSU 5Huwmpf"�lhiu~f;���
���������q£¢`i�-f~PSU;e�kSuw¦cUC��`cu���l«��5b�hi]a\nÃ+]^f�m~U�fpfw_^U�m���`cu<h�¦�hc_^kSU
hcu~`dkS\l� ���¨��`cu<]^\He�uwU�hcm~]a\Sb�\qkST�rLU�u�m<`i�g]a\�f~U�uwT�U��¥]jh�fwU�¦�hiuw]jhirS_aU�m�« }¤PS`q`�mp]a\Sb�rL`ifwPJ¦�hi_akSU�mChcm�¤U
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»l`cu � * d ��fwPSU¨e§� bcu�hi�SP�e�`c\�f�hi]a\lmC�}R°]^\�f~U�u~T�U��¥]ahif~U:¦cU�upfw]ae�U�m�«±| f�e�hc\JrLU�e�PSU�e�¯dU�� fwPlh�f ,
�
�

]jm¢`c�¥fw]^T�hi_'`d\¨f~PS]jm[�Suw`crS_aU�T�klm~]^\lb��c��T�kS_^f~]a�S_a]ae�h�fw]^`d\lm5��`dugfwPSU�e�`cT��SkSfwh�fw]^`d\�`i��f~PSUCbcu�hc�¥]aU�\�fg`c�
��« {¢\ f~PSU�`ifwPSU�u<Plhi\l�nÃ�uwkS\S\l]^\Sb ,

�
� u~U�mpkS_^fwm�]^\�hi\±`�¦dU�u�hi_a_ 4¨hiuw¯c`�¦q]^f~³;�¥U�bcuwU�U;`c���®VcVi��hcm�h

e�`c\lm~U�s�kSU�\le�U[`i��f~PlU"mpkle�e�U�m~m~]^¦dU¢]a\le�u~U�hcm~U¢`c�%fwPSU0]^\S� �¥U�bcuwU�U�m¤`c�+fwPSU0]^\�fwU�uwTCU��¥]jh�f~U�¦dU�u~f~]je�U�m�«
�¢mp]a\Sb0»�]^bdkSu~U��[-U¤�]a_^_He�`cT��lhcu~UQhi_a_¥¦�hiuw]ahif~]a`c\lm%`i��`cklu'm~]aT�kS_jh�fwU��Chi\S\SU�hi_a]^\lb[hc_^bd`cuw]©fwPST3�PS]je�P

��`du~T fwPSU 5l¦dU�uw`�5m5`c�vf~PSU<fwhcrS_^Ud«[OQPlU�fwPSu~U�U<e�`c_akST�\lm¢m~PS`�)f~PlUC�¥U�¦cU�_^`d�ST�U�\�f¢`c�vf~PSU<f~U�TC�LU�u�h��
fwkSuwU<`�¦dU�u5fwPSU�5luwmpf"Vi��mpf~U��lm�Ã�f~PSU�e�Plhi\lbcU�m¢]a\�f~PlU<`dr¥xyU�e�f~]a¦cU<��kS\le§fw]^`d\°hi� f~U�u�U�hce�P�]^f~U�uwhif~]a`c\nÃ´hi\H�
fwPSU;e�`dkSu�mpU�`i�-f~PlU�`�¦cU�u�hi_a_ 4¨hiuw¯c`�¦q]^f~³��¥U�bdu~U�U<�Pl]ae�P -U�]^\�f~U�\�f0f~`¨T�]^\l]^T�]a³�UcÃ�uwU�m~�HU�e§f~]a¦cU�_^od«�¹°U
PHh®¦cU��l_^`cfpf~U��¨fwPSU�¦®hc_^klU�mg��`cu[f~PSU<f~U�T��HU�uwhif~kSuwUChc\l�¨fwPSU"4¨hiuw¯c`�¦q]^f~³��¥U�bcuwU�U<�]©fwP°uwU�m~�HU�e§f[f~`�f~PSU
`dk¥f~U�u�_a`q`c�;]^f~U�uwhif~]a`c\lm�Ãd�PlU�uwU�hcm²f~PSU[e�Plhi\lbcU�m�]^\;f~PSU�e�`�myf¤hcu~U[mpPl`��\���`cu-U�¦cU�u~oCmp]a\Sbd_^U¢U�_a]^T�]a\lh�fw]^`d\
m~U�s�kSU�\le�UCfwPlh�f0Plhdm�rHU�U�\>e�PSU�e�¯dU��´Ã´] « Uc«���`cu0U�hce�P°]©fwU�u�h�f~]a`c\º`i�¤f~PSU�]a\S\SU�u0_^`q`d�n«��5�lhcupf0��uw`cT¸�S]©� �
��U�u~U�\le�U�m[]^\ºf~PlUCuwkS\¥� f~]aT�UCf~PSU 5l¦dUCT�U�f~PS`¥�Sm0e�`c\q¦cU�u~bdU��:fw`:�S]©��U�uwU�\�f�5l\lhc_v¦®hc_^klU�m�`i�¤f~PSU�`�¦dU�u�hi_a_
4�hiuw¯c`�¦q]©fw³¢�¥U�bcuwU�U}_
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�c« � U�]©fwPSU�u�h�Pl]^bdPSU�uC\S`cuChE_a`�-U�u�e�`�`d_^]a\Sb°uwhif~U�_aU�hd� f~`°]^T��Suw`�¦cU�T�U�\�fwm�]^\Jf~PSU�¦�hi_akSU�`c�5f~PSU
`cr¥xyU�e§fw]^¦dU���kS\He§f~]a`c\+« 0g`�¤U�¦cU�u�ÃLf~PSU�uwkS\¥� f~]aT�UC`c� � �

�
9 �8kS\H�¥U�u�e�k¥f�m¢f~PSU�`c\lUC`c� � �

�
9

rqo�h<�¡hce�f~`cuQ`c��\SU�hiuw_^o��S«²��f~]a_a_n]©fg�SU�_a]^¦dU�u�m�hi\:hce�e�U��¥f�hirS_aU�u~U�mpkl_©f�«
V¥«5��fwhcupfw]^\lbE�]^f~P±fwPSU ,

�
�-� rlhdmpU��>U�_a]^T�]a\lh�fw]^`d\Jm~U�s�kSU�\He�UcÃ'fwPSU�u~U�¦cU�u�mwhi_²`c�¢mpklrlmyfwu~]a\Sb�m�e�`dkS_j�

rHU:U�·q�LU�e�f~U��±fw`°_aU�hd�>f~`>h°bc`q`¥�±m~`c_ak¥f~]a`c\�]^\ h°m~PS`dupfCf~]aT�Uc« {¢rq¦q]a`cklm~_^odÃ'f~PS]jm�]jm<\l`if�f~PSU
e�hdmpUd«²¹ Pqo EOQPSU"uwU�hdmp`d\�_a]^U�m�]^\�fwPSU�mpf~uwkle§fwkSu~U�`c�%fwPSU<�q�LU�U�_^�LU�\S\l]^\Sb;��kS\le§fw]^`d\n«�¹ PlU�\SU�¦cU�u
¤U�U�_^]aT�]^\Hh�f~U�fwPSU�¦cU�upfw]ae�U�m�`c�-h:�lhcupf0`i�-f~PlU;e§� bcu�hi�SP°rlhce�¯qQhiu��¨f~Pl]am"e�hi\ºrHU�u~U�bdhiu��¥U��Ehcm
�§bd`�`¥� �g��`duQf~PSU0¦�hi_akSU0`c��`dkSu�`cr¥xyU�e§fw]^¦dU¢��kl\le§fw]^`d\n« 0g`�¤U�¦cU�u�Ãqu~kl\S\S]a\Sb���`cuw-hcuw��]amge�U�u~fwhc]^\l_^o
rlhc�n« � `�0Ãi]^��-U5hi_a_a`�±f~PlU5u~U�¦cU�uwmwhi_q`i�´m~kSr¥�µmyfwu~]a\Sbdm'`c��h�bd]^¦dU�\�U�_a]aTC]a\lhif~]a`c\�mpU�s�kSU�\le�U�m�fw`"rHU
f~PSU�`d\S_ao�uwU�hiuwu�hi\SbdU�T�U�\�f%]a\Cf~PSU5hc\S\SU�hi_a]^\Sb��Suw`¥e�U�m~m�fwPS]am�e�hi\C_aU�hc�<fw`¢fwPSU�uwU��LU�h�fwU��C\SU�bdh�fw]^`d\
`i�vm~h®¦q]a\Sbdm-T�hc�SU[]a\�f~PSU"e�kSuwu~U�\df�mpf~U��:rqo�fwPSU0u~U�hiuwuwhc\SbcU�T�U�\�fwm�f~`�e�`dT�Uc«
�S«��gU��HU�\l�¥]a\Sb `c\Jf~PSU:hce�e�U��Sf~U��Ju~U�hiuwuwhc\SbcU�T�U�\�fwm"hc\l�>fwPSU�u~U�mpkS_^f~]a\Sb�4¨hiuw¯c`�¦q]^f~³��SU�bcuwU�U�f~PSU
f~U�TC�LU�u�h�fwkSuwUg]jm²_a`�¤U�u~U���h�f�¦�hiuwoq]^\lb�mp�LU�U��Sm�«.��mp�LU�e�]ahc_^_aocÃ�f~Pl]am¤rHU�e�`dTCU�m�e�_^U�hiu��PlU�\;_a`q`c¯q]^\lb
h�f�fwPSU0bcu�hi�SPHm���`du � �
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�l«�OQPSU�_ahcu~bdU�mpf-�¥U�e�uwU�hdmpU�m�]a\�fwPSU�`cr¥xyU�e§fw]^¦dU5��kS\le�f~]a`c\:¦�hi_akSU�hiuwU¢hce�Pl]^U�¦cU���]^\�f~PlU[Pl]^bdP;f~U�T��HU�up�
h�fwkSu~U��SPHhcm~Uc«²OQPS]jmQ]amge�U�u~fwhc]^\l_^o�\S`cf5¦cU�u~o;m~kSuw�Su~]jm~]^\SbH«
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U�mpf~]aT�h�f~U�m-��`cu�fwPSU0m~h®¦q]a\Sbdm¤fwPlh�fge�hi\�rHU0U�·q�LU�e�f~U��´«
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m~]aT�kS_jh�fwU���hi\S\SU�hi_a]^\lbChc�S�S_a]^U��;fw`�e�`cT��Sk¥f�h�fw]^`d\lhi_a_^o�PHhiu���e�`cT�rl]^\lhif~`du~]jhi_L`c�¥fw]^T�]a³�hif~]a`c\��Su~`drS_aU�T�m�«
0g`�¤U�¦cU�u�Ã�fwPSU�hi�l�Su~`�hce�PEf~Plhif�¤U�PHh®¦cU�e�PS`dm~U�\ hcm"`ckSu0T�hi]a\ T�U�f~Pl`q� � � �
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OQPlUgmyfwU�hd�¥o<mpfwhif~U5e�`dT�rSkHmyfw]^`d\C�lu~`drS_^U�T � �S�l}Q£']jmvfwPSU5¦�hiuw]jh�f~]a`c\Hhi_q��`cuwT�kl_ahif~]a`c\�`i�Lf~PSU¢kS\l�¥U�u~_aoq]^\lb
rL`ckl\l�Shiuwo�¦�hc_^kSUg�Su~`drS_aU�T  �g}�4¨�l�H� «v»l`cuvfwPSUgU�·¥hcT�]^\lhif~]a`c\�`i��fwPSU5rLU�Plh®¦q]a`cuv`i�nm~]^T<kS_jh�f~U���hi\S\lU�h��
_a]a\Sb�-U�Plh®¦cUCe�PS`dm~U�\Ef~PSU�e�hcm~U<�]^f~P � * a�]a\l�¥U��HU�\l�¥U�\�f"¦�hiuw]jhirS_aU�m�«�OQPS]jm[_^U�hc�Sm¢f~`¨h�u~U�_ahif~]a¦cU�_^o
m~T�hi_a_Le�� bduwhc�SP;e�`d\�fwhi]a\S]a\Sb;���c�"]a\�f~U�u~T�U��S]ahif~Ug¦dU�u~f~]je�U�m²�PS]je�P�]jm¤m~kS]^fwhcrS_^U¢��`cu-Plh®¦q]a\Sb�h�e�_^`�mpU�u¤_a`q`c¯
hif�`ckSu5hc_^bd`cuw]©fwPST:«
� �

�
9 e�`c\q¦dU�uwbcU��;f~`�hc\:U�_a]^T�]a\lh�fw]^`d\:m~U�s�kSU�\le�U�fwPlh�fgf~`q`c¯°��Vi�CT<kS_©fw]^�l_^]je�hif~]a`c\lm5f~`;e�`dT��Sk¥f~U

fwPSUCbcu�hc�¥]aU�\�f�«"OQPlU�,
�
��� rlhdmpU��Em~U�s�kSU�\le�U:�y����V�T<kS_^f~]a�S_^]je�hif~]a`c\lm�£¢mpU�u~¦dU���hdmgfwPSU�myf�hiu~f~]a\Sb��L`c]a\�f�«

OQPlU"rHU�myf¢¯�\l`��\¨¦®hc_^klU"`i�'f~PlU"`cr¥xyU�e§fw]^¦dU0��kS\le�f~]a`c\�hce�Pl]^U�¦cU���rqo ,
�
� �¸hdm�¤U�_^_�hcm5f~PSU��So�\HhiT�]ae

�lu~`dbcu�hiT�T�]^\Sb"hc�S�Suw`dhde�P;hi\l��fwPSU[TCU�f~PS`¥� � �
�
9 � ]jmg�®VcV¥«'»�]^bdkSuwU�����mpPS`�5m�f~PlU[e�`ckSu�mpU�mvf�hi¯cU�\

rqo�fwPSU�f~U�T��HU�uwhif~kSuwU � hc\l��rqo�fwPSU%4¨hcu~¯d`�¦�]^f~³��¥U�bcuwU�US� � «
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¹ ]©fwP ��� ����Chc\l� {
�� ��	�)�"f~PlU"hi_abc`cuw]^f~PST Plhd�;fw`<fwU�uwT�]^\lhif~U�h�� �
f~U�u<e�PSU�e�¯q]a\Sb��S�d����¦cU�upfwU�·°U�_^]aT�]^\Hh�f~]a`c\>m~U�s�kSU�\le�U�m�«�|µ\ �¡hce�f�Ã']©f
�HU�up��`du~T�U�� `c\S_ao36i�J`ck¥fwU�u:_^`q`d�.]^f~U�u�h�fw]^`d\lm�e�`cuwuwU�m~�H`d\l�¥]a\Sb>f~`
f~PSU�bdU�\SU�uwhif~]a`c\ `i�"V � ��� �¡\S`if�\lU�e�U�m~mwhiuw]a_^oJ�S]©��U�uwU�\�f�£�U�_a]^T�]a\lh��
f~]a`c\ `cu��¥U�u�m�h�� fwU�u"�PS]je�P `c\SU�`c�¤fwPSU F��eIvC�698>I,CZF�8>I�:=Bc<��¥U�mwe�uw]arHU��
]^\±�qU�e§f~]a`c\ �:Qhcm[T�U�f�«��'·¥�S_^`d]©fw]^\lb�`d\SU�`i�¤f~PSU;hd�¥¦�hi\�fwhcbcU�m¢`c�
`ckSu0m~]^T<kS_ahif~U��°hc\S\SU�hc_^]a\Sb¨hi_abc`du~]^f~PlT�f~PSU 4¨hcu~¯d`�¦q]©fw³<�¥U�bcuwU�UC]am
]^\le�u~U�hcm~U��°u~U��HU�h�fwU��¥_aocÃ+f~Pqklm�Ã+rLU�]a\SbEhirl_^UCf~`¨U�m~e�hi�LU���u~`dT¸_a`¥e�hi_
TC]a\S]aT�hS«
{¢rq¦q]a`cklm~_^odÃ²fwPSU�m~h®¦q]a\SbdmC�PS]je�P e�hi\ �L`dmwmp]arS_ao±rHU�hde�PS]aU�¦cU��

hiuwU�\S`cf�m~`�uwU�T�hcu~¯�hirl_^U�f~Plhif¢fwPSU�oEe�`ckS_j��xykHmyfw]©��o¨fwPSU�U���`cu~f�«"| f
T�hc¯cU�m5mpU�\lm~U�f~`�hc�S�S_ao�m~]^T<kS_jh�f~U��:hi\S\SU�hi_a]^\lb�f~`�fwPSU"¦cU�upfwU�·�U�_a]©�
TC]a\lhif~]a`c\ �Suw`crS_aU�T ]^\ e�� bduwhc�SPlmC]^�"¤U�e�hiuwU�hirL`ck¥f�fwPSU�uwU�m~kS_©f
`c\S_ao>hi\l�J]^bd\S`cuwU;fwPSU�fw]^T�U�f~PHh�f�]©fCf~`q`c¯ fw`ºe�`cT��Sk¥fwU�fwPSU�U�_a]©�
TC]a\lhif~]a`c\.m~U�s�kSU�\le�U�m�« |µ\.T�`�myf¨e�hdmpU�m�PSU�kSuw]ampf~]je�m��]^_a_0�¥U�_a]a¦cU�u
mpU�sdklU�\le�U�m"�Pl]ae�PJhcu~U�\SU�hcu~_aoºhdm"bd`�`¥� �¡`cu<rHU�fpf~U�u�£<h�f�h¨T�kHe�P
PS]^bdPSU�u5m~�LU�U��n«
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�-`cf~Pºf~PSU��S�l} hi\l�ºfwPSU�}¤PSU�rqoqm~PSU�¦°s�klhc�Suwhif~kSuwU��Su~`drS_aU�T � }���£�hiuwU�fwhc¯cU�\°��uw`cT(f~PlU5-�����0	�ex�

fwU�mpf��lu~`drS_^U�T/e�`d_^_aU�e�f~]a`c\  �g}�4¨�S�;� « »l`cu�f~PSUº_jh�fpfwU�u:-U°Plh®¦dU°e�PS`�mpU�\ f~PlUºe�hcm~U � * 1�d±hi\H�
� *[1 �CuwU�m~kS_^f~]a\Sb�]^\¨h�e§� bcu�hi�SP�`i��u~U�hcm~`c\lhcrS_^U�m~]^³�Uc«vz�U�T�U�T�rLU�u�fwPlh�f5-U0hi_a-h®o¥m�fwhi¯dU�U�]^f~PSU�u�f~PSU
,
�
�-��`cuvfwPSU�,

�
�"� rlhdmpU��<U�_^]aT�]^\Hh�f~]a`c\�m~U�s�kSU�\le�U5hdm²hi\�]a\S]^f~]jhi_a]^³�h�f~]a`c\�`c�LfwPSUgm~]^T<kS_jh�f~U���hi\S\SU�hi_a]^\lb

hc_^bd`cuw]©fwPST:ÃH�¥U��HU�\l�¥]a\Sb�`d\¨�PS]je�P¨`i�vf~PlU�T��¥U�_a]a¦cU�u�m�fwPSU�Pl]^bdPSU�u[e�`dmpf�«g�qfwhiu~f~]a\Sb;�]^f~P°h�u~U�_ahif~]a¦cU�_^o
��rlhc�	�C]^\S]^f~]jhi_¤U�_a]^T�]a\lh�fw]^`d\±mpU�s�kSU�\le�U�f~kSuw\SU��>`ck¥f�f~`�rLU�hc�S¦®hc\�fwhibdU�`dklm[��`cu0fwPSU�rLU�PHh®¦�]a`cu�`i�Qf~PSU
hc_^bd`cuw]©fwPST ]a\>T�hi\qo°e�hcm~U�m�« � `�0Ã%f~PS]jm���kS\He§f~]a`c\>uwU��lu~U�mpU�\df�m0h¨e�`dkS\�f~U�uwU�·ShcTC�l_^U�hcm0f~PSU�mpfwhcupfw]^\lb
m~U�s�kSU�\le�U�]am�`crq¦q]a`cklm~_^o ��fw`�`¢rlhc�	����`cu'h5�Suw`crl_^U�T)`c�¥f~PSU-bc]a¦cU�\"mp]a³�U-hi\l��myfwu~kle�f~kSuwUc«�OQPSU�`d�HU�uwhif~]a`c\lm
e�`ckS\�f+uwU�m~kS_^f~]a\Sb5��uw`cTNf~PlU¤hi�l�S_^]je�hif~]a`c\0`c�¥f~PSU-rlhce�¯qQhiu��g¦dU�u~f~U�·[U�_^]aT�]^\lhif~]a`c\"T�`¥�¥U[�PRi���c��£L]am�hirL`ck¥f
��`dkSu¤f~]aTCU�m¤hdm�_jhiuwbcU¢hcm�f~PSU[`c\SU¢`i�´fwPSUg��`du~Qhiu���T�`¥�¥U<�p����Rd�d£�«�OQPSU[hi_abc`du~]^f~PST ��e�`q`c_jmvf~PlU[m~o¥myfwU�T
�S`��\	��fw`���Ri��V��PS]ae�P°]am0hc�S�Suw`®·¥]^T�h�fwU�_ao�PHhi_^�²f~PSU�\qkST<rHU�u[`c��T�kl_©fw]^�S_a]je�h�fw]^`d\lm�e�`dTC�HhiuwU��:fw`�]^fwm
mpfwhcupfw]^\lb<¦�hi_akSUd«w05`�-U�¦cU�u�Ãq]^fg�¥`qU�mQ\S`cf�u~U�hce�PSU��;fwPSU0¦�hi_akSU��PS]ae�P:QhcmQe�hc_ae�kS_jh�f~U��;��`du ,
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�HhiuwU���f~` � �
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B(B Ò�CEDGFGFGH



VdV ��� �������4� ���$�

OQPlUghirL`�¦cUQU�·ShcTC�l_^U�m�hiuwUQfwhc¯cU�\<��uw`cT f~PlU�-�����0	�ex�
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]jm�`d\SU�`i��f~PSU"�lu~`drS_^U�T�m�«²�-f�fwPS]amg�H`d]^\�f5]^fge�`dkS_a��rLU0klm~U���kS_+f~`�U�·¥�S_a`c]^f�f~PlU"myfwu~U�\SbifwP�`c�%PSU�kSuw]ampf~]je�m
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� ��f~kSuw\SU���`dk¥f5fw`�rHU0¦dU�uwo�e�`d\lm~]ampf~U�\df�Ã¥�PS]a_^U"rLU�]a\Sb�`d\S_^o�mp_a]abcP�f~_ao�T�`cuwU�U�·¥�LU�\lm~]^¦dU�f~Plhc\:f~PSU
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�SU�U��LU�u�rqo;kHmp]a\SbCTC`du~U0e�`dmpf~_ao�`c�¥fw]^T�]a³�h�fw]^`d\�T�U�f~PS`¥�SmQ_a]^¯dU0�¥oq\lhiT�]je¢�lu~`dbcu�hiT�T�]^\Sb<`cu�m~]^T<kS_ahif~U��
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