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Î9ÏÑÐ5Ò¸ÓcÔLÕ<Ök×kØrÓ�ÙiÕ9Ò
ÚpA,hi^_A�ha?G`pÛps�gRhi^_�1de?5na\b?GA���X¨g�A�A�\bA�B�tGn W ^knSg�haÜ«YÂ?G`Ýg2`a?Gs�?Gn©t�^_Þ�C�\b���r^_�eß<\]n W g2ha^_ALha?5`�t
\bh9na?"ha^�A�ha^$gRAL��^_à���Xb?G`a^<\bnah9CLA�Ü�A�?Rß<A�^�A�m�\b`a?GA�d,^�A�n<á¬gRA���`i^©g VPW glB5\bm5^�A�B5?�g�X¨â)ß W \bXb^
g�m5?G\]�L\]ALB V ?5XbXb\bha\b?5ALh9ß<\bn W g�A�o�?5s�hinSg V X]^�hk\bA,n W ^"^_A�m�\b`i?5A�de^_A�n©u�{�m5g�`a\b^_npo�?RY[ha^_ALha?5`ih
W g�m5^«sr^_^_A C�ha^_� \bA1n W ^���g�han�t�de?5hinaXbo,ß<\bn W d,?5sL\]Xb^l`a?5sr?5nih©trß<\bn W hi?5de^$^_à V ^_��ni\b?5A�h
gRhl\]A ãb|iä½u[å W \]h<�rgR�r^_`<Yæg�XbX]h�\bA,n W ^ V g�na^_BG?5`aoe?RY9^_oG^PÛæhi^_A�hi?5`ksrgRha^��1d,?Gna\b?5A���X¨g�A�A�\bA�B
YÂ?5`¸`a?5sr?5nih9ß<\bn W A�?GA�Ûpna`a\bm�\¨gRX�B5^�?5d,^�na`ao�ç�Ü�\bA�^�d�gRni\ V h©ur{kA%èi^_o5^�é$ha^_ALha?5`�\bh9^_hiha^_A�na\¨g�X]Xbo
g"��\bhanPgRA V ^k?5`�`Sg�A�B5^<hi^_A�hi?5`<n W gRn9hi^_A�ha^�h<��\bhanSg�A V ^_h�Y¬`a?5dêg"ha\bA�BGXb^<m5gRA�nSg�B5^<�r?5\bA�nká¨?G`
g«`a^PY¬^_`a^_A V ^$Y¬`SgRde^©â_ëGA�?GA�Ûæni`a\bm�\¨gRX¬ì@BG^_?5de^_na`iocç�Ü�\]AL^_d�g�na\ V h[\bd,��Xb\b^_h9n W gRn<n W ^"� W o�hi\ V gRX
ha��g V ^�g�A��%w¸Ûæhi��g V ^íYÂ?5`"n W ^�`a?Gs�?Gn�gR`i^���\bhana\bA V naXbo1��\ïî)^_`a^_A�n�u,å W \bh V X¨gRhih$?RY<`a?Gs�?Gnah
\bhks�`i?�gR�1g�A���\]A V XbC���^_hl`a?5sr?5nihk`PgRA�BG\]ALB$YÂ`i?5dðg«ha\bd,�LX]^l��?GXbo�BG?5A�g�X�de?5s�\bXb^<`a?Gs�?Gnkni?
V ?5de��Xb^_à�gR`ani\ V C�X¨gRni^_�,d�gRA�\b��C�X¨g�na?5`ih©tRgRAL� W C�d�g�A�?5\b�$`i?5sr?5nihvãxñ�äau�ÚpA���gR`ina\ V C�X¨g�`©t�?5CL`
V ?5A V ^_`aA W ^_`a^l\bh@de?5na\b?GA$��X¨gRA�AL\]ALB�gRA���^�à��LX]?G`Sg�na\b?5A«YÂ?G`@gRAe^_o5^òÛæ\bA�Û W gRAL��hao�hani^_d}ó�g
d�g�A�\b��C�X¨gRni?5`¹gR`idôá V gRXbXb^_��`a?Gs�?Gn�YÂ`a?Gd W ^_`i^k?GA�â_tR^�Þ�CL\]�L��^_��ß<\bn W g�A�^_oG^knpo��r^@hi^_A�ha?G`
gRhlh W ?Rß<A1\bA1f�\bB5C�`i^,|5u�å W ^$`i?5sr?5n<\bhk`i^_Þ�C�\b`a^_�-na?,�LX¯g�A1gRA���^_à�^ V CLna^ V ?GX]Xb\bha\b?GA�ÛÂY¬`a^_^
d,?Gna\b?5A�h¸\]A�gRAe^_A�m�\b`i?5A�de^_A�n@\bA�\bna\¨g�X]Xbo$CLA�Ü�A�?Rß<A,ni?�\bn©u�å W ^"��^ V \]hi\b?5A�na?«d,?GC�A�n9n W ^
ha^_ALha?5`�á²^_o5^©â�?GA�n W ^$`i?5sr?5n<^_AL��Ûæ^òîÄ^ V na?5`�á W gRA��râ�ßÝg�h@de?5na\bm5g�na^_��s�o,n W ^�g�����\bna\b?5ArgRX
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d�g�A�^_C�mG^_`Sg�s�\bX]\bnpo2YÂ?5`<n W ^"ha^_ALha?5`�u � CL`<YÂ`PgRd,^�ß@?G`aÜ)t W ?Rß@^_mG^_`©tL\bh<B5^_A�^�`SgRX[gRA�� V ?GC�Xb�
s�^<^�à�ni^_A���^���na?k?Gn W ^�`Onpo��r^_h9?�Y�ha^_ALha?5`��l`a?5sr?5n¸d,^ VPW g�A�\bhad,h�tPYÂ?G`¹\bA�hinSgRA V ^ W C�d�gRA�?G\b�
`a?Gs�?Gnah©t�ß W ^�`a^�n W ^e^_o5^�hi^_A�ha?G`©á²hSâ�\bh«Xb? V gRna^�� ?5A3n W ^ W ^�gR��ãxñ�äau U ^_^%ã���ä<YÂ?5`«ha?Gd,^
\bA�ni^_`a^�hana\bA�B-\]hihaC�^�h"YÂ?5`"hi^_A�ha?G`pÛps�gRhi^_� �LX¯g�A�A�\bA�Beß<\]n W ^�o5^�ha^�A�ha?G`ah©uef¹\bBGC�`a^�ñeh W ?Rß<h

f�\]BGC�`a^1|Gu�å W ^e^_à���^_`i\bd,^_A�nSg�X[^_o5^PÛp\bA�Û
W gRAL��hao�hani^_d�� g��Åj�	�{
z ~�
 ß<\bn W g
ß<`a\bhan<de?5C�A�ni^_�,gR`i^©g�Ûph V g�A�X¯g�ha^_`�`Sg�A�B5^
� A���^�`©u9ÚpALha^_n9h W ?Rß<h@g�A�^_A�X¨gR`iB5^_��m�\b^_ß
?RY)n W ^lha^_ALha?5`¸ß<\]n W n W ^ V gRd,^�`Sg<?GA�n W ^
Xb^PYÂnOg�A��"n W ^¸X¯g�ha^_`�hani`a\b��^�`O?GA"n W ^9`i\bB W n©u

invoke model-based planner
to reach goal

invoke view planner

success

move to planned view configuration & scan

invoke model-based planner to

update and expand

physical/C-space

no view (can’t reach goal)

no

f�\]BGC�`a^�ñ�u-{ôBG^_A�^_`PgRX<Y¬`SgRde^_ß�?5`aÜ¾YÂ?5`
^_o5^òÛæhi^_A�ha?G`ks�g�ha^_�
	��[u

?5C�`2è W \bB W ÛæXb^_mG^_Xbé<YÂ`PgRd,^�ß@?G`aÜlYÂ?5`¸^_o5^PÛpha^�A�ha?G`@s�g�ha^_��	��-YÂ?G`O`i?5sr?5nih9ß<\bn W A�?5A�Ûpna`i\bm�\¨g�X
B5^_?Gd,^_ni`ao�çRÜ�\bA�^_d�gRni\ V h©u)å W ^<hi^_A�hi\]ALB�g V ni\b?5A«\]h�gRhahiC�d,^���ni?vsr^k�L\]h V `a^�na^5t�\pu ^5ubt�\]n¸nSgRÜG^
��X¨g V ^�gRnl��\bh V `i^_na^«na\bde^v\bA�hinSg�A�nih©ulå W \bh<YÂ`PgRde^_ß@?G`aÜ,g�hahaCLd,^_hln W g�nvg�de?���^_XïÛæsrgRha^����
��X¨gRA�AL^_`9\bhOg�m5g�\]X¨g�s�Xb^5urå W \bhOCLA���^_`iX]o�\bA�B"d,?���^�X¢Ûps�g�ha^_�$�LX¯g�A�A�^_`[\bh¹CLha^_��ni?v�LX¯g�A$��g�n W h
ß<\bn W \bA«n W ^<Ü�A�?Rß<A«��gR`in9?RY)n W ^<^_A�m�\b`i?5A�de^_A�n¹na?lYÂCL`an W ^_`@hi^_A�hi^kn W ^<C�A�Ü�A�?Rß<A«��gR`inO?�Y
n W ^2^_A�m�\b`i?5A�de^_A�n©u��%^ V gRXbX)n W \bh<��`a?Gs�Xb^_dô?�Y9��^_na^�`ad,\bA�\bA�B«n W ^$A�^_à�n<ha^�A�ha\bA�B�g V ni\]?GA
n W ^"m�\b^_ß'��X¨g�A�A�\bA�B"��`a?Gs�Xb^_d u�Úpn W gRh�npß@? V ?5de��?GA�^_A�n9haCLs�Ûæ�L`a?5sLX]^�d,h��[g5â¸��^_ni^_`ade\bA�^
ß W \ VPW `a^_BG\]?GA'á¨\bA � W o�hi\ V gRX�ha��g V ^©â2na?1h V gRA g�A��%s�â"�L^_na^_`id,\bA�^,ge`a^�g VPW gRsLX]^e`a?Gs�?Gn
V ?5A � B5C�`PgRni\]?GA�YÂ`i?5d0ß W ^_`a^"n W ^kh V gRA V g�A�s�^"nSg�Ü5^_A�u¹å W ^l`a?Gs�?Gn@\bA�m5?GÜ5^_h9n W ^kde?���^_XïÛ
s�gRhi^_�'��X¨g�A�A�^_`«na?%de?Rm5^�na? n W ^��LX¯g�A�A�^_�Ñm�\b^_ß V ?GA � BGC�`Sg�na\b?5AÑgRA��3nSgRÜG^_h,g h V gRA¹u
�vg�m�\bA�B nSgRÜG^_AÑn W ^-A�^_ß h V g�A¹t<n W ^�`i?5sr?5n%èiC����rgRna^�haé \bnih�\]A�ni^_`aA�g�X<`a^_�L`a^_hi^_A�nSgRni\b?5A
á¨?�YÝ� W o�ha\ V g�X9gRA�� V ?5A � BGC�`Sg�na\b?5A-ha��g V ^©â$g�A��1`a^òÛæ\bA�m5?GÜ5^_h"n W ^�de?��L^_XïÛæs�g�ha^_�-��X¨gRA�A�^�`
na?1`i^©g VPW n W ^,BG?�gRXpu«Ú¬Y<\]n2haC V_V ^_^_��h�t9\bn$na^�`ad,\bA�g�na^_h"ß<\bn W haC V_V ^_hih©u � n W ^_`aß<\bhi^5t9n W \bh
��`a? V ^�hah�\bh�`i^_��^�gRna^��'C�A�na\bX<n W ^�BG\bm5^_A%BG?�gRX<\bh«��^ V X¨g�`a^_�Ñ`a^�g VPW gRsLX]^�s�o%n W ^�de?���^_XïÛ
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s�gRhi^_�,�LX¯g�A�A�^_`�t5?G`9n W ^kB5?�gRX�\bh[��^ V X¯g�`a^_�eC�A�`i^©g VPW g�s�Xb^ � u¹å W ^knpß�?vÜG^_o«haC�s�Ûp��`i?5s�Xb^_deh
n W g�nkhi^_A�ha?G`pÛps�gRhi^_� 	��Ñn W ^_`i^PYÂ?5`i^�A�^_^_�Lhvni?,hi?5Xbm5^�g�`a^ �"á²\¯â��������	��
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��! ��#"�$%��&�"��'
!(�)*�,+-�*".��

���/�����¸n W g�n@`i^_�r^©gRni^_��Xbo,C��r��g�na^_h�\bnah�� W o�hi\ V gRX
gRA�� V ?GA � BGC�`Sg�na\b?5A�ha�rg V ^$`i^_��`i^_ha^_A�nPgRna\b?GA¹u

�'\bn W \]A3n W ^eYÂ`PgRde^_ß@?G`aÜ ��^_h V `a\bsr^_��gRsr?Rm5^Gt9ß�^ W g�mG^,\bd,��Xb^_de^_A�na^_� g-ha^�A�ha?G`pÛ
s�gRhi^_����X¨gRA�AL^_`9Y¬?5`9n W ^k`i^©gRX)^_oG^PÛp\]AcÛ W g�A���na^�hanpÛpsr^_�1hao�hina^_d}h W ?Rß<A,\bA,f�\bB5C�`i^�|Gu¹å W ^
d,?���^_XïÛps�gRhi^_�$��X¨g�A�A�^_` V ?Gd,�r?5A�^_A�n�C�ha^_�«\bA$?5CL`O?RmG^_`Sg�XbX�gRXbBG?5`a\bn W d�\bh[gRA«\]A V `a^_de^_A�nSg�X
m5^_`iha\b?5A�?�Y�n W ^<��`a?Gs�gRs�\bXb\bhani\ V `a?�gR��d�gR�"��X¨gRALA�^_`<ãxz�äat5gR�rgR��ni^_��ni?"��^©gRXLß<\]n W CLA�Ü�A�?Rß<A
^_A�m�\]`i?5A�de^_A�nah�u �%^ V g�XbX�\bn U ^_A�hi?5`½Ûæs�g�ha^_��ÚpA V `a^_de^_A�nSgRX)w�?5ALhana`iC V ni\]?GA�?RY �[`i?5s�g�s�\bXb\]h½Û
na\ V10 ?�g���d�g���h@á U q@Úaw¸Û � 0 	1â_u U \bA V ^"g"`a?�gR��d�gR�$\bh V ?GA�hani`aC V na^_�1ß<\bn W ?5C�n¸^_à���Xb\ V \]niXbo
`a^_�L`a^_hi^_A�na\bA�B n W ^1w¸Ûæ?Gs�hanPg V Xb^_h�t�\]n«\bh��rgR`ani\ V C�X¨gR`iX]o%CLha^PYÂCLXvgRh�g-`a^_��`i^_ha^�A�nPgRni\]?GAÑYÂ?G`
W \bB W ��\bd,^�A�ha\b?5ArgRX V ?GA � B5CL`SgRni\b?5A�ha��g V ^_h�t)?5C�`<d�gR\bA,de?5ni\]m5g�na\b?5A«sr^ W \bA��1C�hi\bA�B,n W \bh
gR���L`a?�g VPW u � W \bX]^e?5n W ^_`�`a?�gR��d�gR� npo���^1gR�L��`a?�g VPW ^_h V ?GC�Xb�'gRXbha?1sr^1C�hi^_�¹t<g-Ü5^_o
gR��m5g�A�nSgRBG^<?RY � 0 	 \bh�n W g�n9\bn9A�g�naC�`PgRXbXbo W gRAL��Xb^_h9��\bh V ?5A�A�^ V na^_� V ?Gd,�r?5A�^�A�nih9\bA�n W ^
`a?�gR��d�gR�¹u U ^_^$ã ~ ä�YÂ?5`¸n W ^ V g�ha^<ß W ^�A�{kw�{ \bh9CLha^_�,g�h9n W ^<CLA���^_`iX]o�\bA�B"d,?���^�X¢Ûps�g�ha^_�
��X¨gRA�AL^_`<ß<\bn W \bA�?5C�`�Y¬`SgRde^_ß�?5`aÜ)u

�%^ W g�mG^1`a^���?G`ana^���m5g�`a\b?5C�h,g�ha�r^ V nih1?RY U q�Úaw¸Û � 0 	 \bA
ã32�t54�äau�å W \]he��gR�r^_`
\bA�ni^_B5`PgRni^_h9g�A�?Rm5^_Xpt�hao�hina^_d�gRna\ V gRAL�$d,?G`a^[^*6 V \b^_A�n¹\bA�Y¬?5`ad�gRni\]?GA�Ûpn W ^_?G`a^_ni\ V gR�L��`a?�g VPW
na?1n W ^�m�\b^_ß ��X¨g�A�A�\bA�B,hiC�s�Ûp��`a?Gs�Xb^_d+ß<\bn W \bA n W ^�?RmG^_`Sg�X]X U q�Úaw¸Û � 0 	���X¨g�A�A�^_`�u�ÚpA
n W \bh$gR�L��`a?�g VPW ^�g VPW hi^_A�hi\]ALB g V ni\b?5A1\bh"m�\]^�ß@^_�%gRhlB�g�\]AL\]ALB,\bA�YÂ?G`ad�g�na\b?5A,g�s�?GC�n"n W ^
hanPgRnaCLh,?RY V ?GA � BGC�`Sg�na\b?5AÑha�rg V ^5u�Úpn�C�hi^_h1g1AL?Rm5^_XlA�?5ni\]?GA ?�Y2w¸Ûpha�rg V ^1^�A�ni`a?G��o'g�h
g1de^©gRhiC�`a^e?RYk\bB5AL?5`Sg�A V ^�?G`�X¨g V Ü ?RYk\bA�YÂ?G`ad�gRna\b?GA1?RYvw¸Ûpha��g V ^5u%å W ^,A�^_à�n«m�\]^�ß}\bh
��X¨gRA�AL^_�,hi?�g�h<na?$d�gRà�\bd,\!7�^@^_à��r^ V ni^_�1^_A�na`i?5��o,`i^_��C V na\b?5A á 	1Z 0 â_t�?G`@^_Þ�C�\bm5g�X]^�A�niXbo
^_à���^ V na^_�e\bA V `a^�gRha^l\bA$\bA�YÂ?5`id�g�na\b?5A¹uLå W ^<��^_nPgR\bXbh¹?�YÄn W \bhO\bA�Y¬?5`ad�gRni\]?GAkn W ^_?5`i^_na\ V m�\b^_ß
��X¨gRA�AL\]ALB�gR�L��`a?�g VPW g�`a^«��^_h V `a\bsr^_� \bAÑã 8�t[| 
 äau$å W ^«^_de� W gRhi\bhk\bA n W \bh"��gR�r^_`"\bhv?GA
\bnah<\bA�na^_BG`SgRni\b?5A,ß<\bn W \bA�n W ^"?Rm5^�`SgRXbX U q�Úaw¸Û � 0 	 ��X¨gRA�A�^�`kgRA��e^_à���^_`i\bd,^_A�nSg�X)`a^_hiC�Xbnah
h W ?Rß<\bA�B�n W ^"^*6 V g V o�?RY 	-Z 0 s�gRhi^_��m�\]^�ß���X¨g�A�A�\bA�B V ?Gd,��g�`a^_��ni?�?Gn W ^_` V `a\bni^_`a\¨g�u

f�\bB5C�`i^��"h W ?Rß<h U q�Úaw¸Û � 0 	ð`iC�A�A�\bA�B2?5A,g"hi\]d�CLX¯g�na^_�«ñ�ÛpX]\bA�Ü2^_o5^PÛp\bA�Û W gRA���hio�hpÛ
na^_d u9å W ^2`a?5sr?5n W gRhvg«`PgRA�BG^"ha^_A�hi?5`"?5A�n W ^$^_A��cÛæ^Pî)^ V ni?5`�ukå W ^"hi^_A�ha?G` W gRh"g � ^_Xb�
?RY$m�\b^_ßð?RY:9 
�; t<\bA���\ V g�na^_�Ñs�o n W ^1ni`a\¨gRA�BGC�X¨gR`�`i^_B5\b?5A�u�å W ^1ha^_ALha?5`�gRXbha? W gRh�g�A
gR���L\]ni\b?5A�g�X9`a?GnSgRni\b?5A�g�X9��^_BG`a^_^e?RY<YÂ`i^_^_��?Gd g�n$n W ^,ß<`a\bhin©u1å W ^�X]^òYÂn$\bd�g�B5^$\bA%^©g VSW
V ?5XbC�deA�h W ?Rß<h<n W ^"� W o�ha\ V gRX)hi��g V ^ g�A���n W ^"`i\]B W n@\bd�g�B5^�h W ?Rß<h<n W ^ V ?5`i`a^_hi��?GA���\bA�B
w¸Ûæhi��g V ^5u9ÚpA�sr?5n W � W o�hi\ V gRXrha��g V ^vg�A��,w¸Ûpha��g V ^5t�ß W \bna^<`i^_B5\b?GA�\]h¸Ü�AL?Rß<A$YÂ`i^_^khi��g V ^5t
s�X¨g V Ü«`a^_BG\]?GA�\bh@Ü�A�?Rß<A«?5s�hinSg V Xb^_hkgRA���BG`Sg�o«`a^_BG\b?5A�\bh9C�A�Ü�A�?Rß<A�u¹ÚpA�� W o�ha\ V g�X�hi��g V ^5t
��gR`iÜ,BG`Sg�o�`a^�B5\b?5Ae\]h�?5sLhanSg V Xb^_h©tLs�C�n�C�A�Ü�A�?Rß<Aena?�n W ^v`i?5sr?5n�u�� W \bna^l`a^_BG\]?GA�g�`a?5CLA��
n W ^2\]AL\]ni\¨gRXr`a?5sr?5n V ?5A � BGC�`Sg�na\b?5A á¨�r?5\bA�na\bA�B«m5^_`ina\ V g�X]Xboe��?Rß<A�g�A���h W ?Rß<A�\bA,BG`Sg�o�â�\bh
Ü�A�?Rß<A ni?�s�^«YÂ`i^_^,gRn"n W ^�hinSg�`an©uíå W ^�`i?5sr?5n$\bA1n W ^���^_hi\b`a^_�%BG?�gRX V ?GA � BGC�`Sg�na\b?5A \bh
h W ?Rß<A%\bA s�X¨g V Ü)u U q@Úaw¸Û � 0 	���\bhana\bA�BGC�\bh W ^�hvsr^_npß�^_^_A3n W `i^_^,npo��r^_h$?RY<X¨gRA��Ld�gR`iÜ�h��
<�=/���>�«X¨gRAL��d�g�`aÜ�h©t�ha\bd,\bX¨gR`lna? n W ^eA�?���^_h«\bA�ãxz�äÝsr^_Xb?5ALB1na?	?A@�B*C�CRt[\pu ^5ubt¹n W ^�`a?Gs�?Gn
\bA n W \bh V ?5A � BGC�`Sg�na\b?5A-X]\b^_h V ?Gd,��Xb^_ni^_Xbo,\bAEDF@�B#CGCRëIHJ

���*K«X¨gRA��Ld�gR`iÜ�h V ?5`i`a^_hi��?GA�� ni?
`a?Gs�?Gn9s�^�\]ALB$\bA V ?5XbXb\bha\b?5A$ß<\bn W gMLN+O���A+O�#"P&��5K���&��Q��RÝ?Gs�hanPg V Xb^kg�n9n W ^ V ?5`i`a^_hi��?GA���\bA�B
V ?5A � B5C�`PgRni\]?GA¹ë)gRA���t5ST�G��U$X¨g�A���d�g�`aÜ�h V ?G`a`a^�ha�r?5A�� na?en W ?Gha^ V ?5A � B5C�`PgRna\b?GA�h"ß W ^_`a^
n W ^«`a?Gs�?Gn"��?�^_h"A�?5nl\]A�ni^_`ahi^ V n$ß<\bn W gRA�o,hi^_A�ha^��%?5s�hinSg V X]^�h©t¹g�A��1��?�^_h"A�?GnkXb\b^ V ?5díÛ
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��Xb^_na^�X]o%\bA D @�B#CGC ^_\bn W ^_`©u%ÚpA f�\bB5CL`a^ �-n W ^,��?Gnah«\]A3B5`Pg�o á²C�A�Ü�A�?Rß<A�â2`a^_BG\b?5A � gR`a^
n W ^«B5`Pg�o,X¨gRAL��d�g�`aÜ�h©t�n W ^$��?Gnahk\bA�n W ^$ß W \bna^,á²Ü�A�?Rß<A�â<`i^_B5\b?GA¾g�`a^$n W ^«ß W \bna^$X¨gRAL��Û
d�g�`aÜ�h©t�g�A��,n W ^$��?Gnah<\bA,n W ^$s�X¨g V Ü�`i^_B5\b?5A%á V gRA�� n<hi^_^$n W ^_d�â�gR`i^$s�X¨g V Ü�X¨gRA��Ld�gR`iÜ�h©u
å W ^«A�?���^_h$?�Y@n W ^«`a?�gR��d�gR� áÂgeB5`PgR� W âlgR`i^�n W ^�ß W \]ni^�X¨g�A���d�g�`aÜ�hkgRAL�1npß@?eA�?���^_h
gR`i^ V ?GA�A�^ V ni^_� \ïYkg�Xb? V gRX[��X¨gRALA�^_` � n W gRn2ha\bd,��Xbo�na`i\b^_h$na?-^_à�^ V C�ni^¾ge��\bh V `a^_ni\�7_^_�
hani`SgR\bB W n�Xb\bA�^<\bA V ?5A � B5C�`PgRna\b?GA,ha�rg V ^ ��`a^_niC�`aA�hkg V ?5XbXb\bha\b?5A�Û¬YÂ`i^_^<��gRn W sr^_npß�^_^_A�n W ^
A�?���^_h�u@Z[��BG^_h<sr^_npß@^�^_A1A�?���^_h"gR`i^kA�?Gn<h W ?Rß<Aena?,g�m5?G\b� V XbC�nani^_`©u¸å W ^_`a^$g�`a^"ha^_mG^_`Sg�X
V ?5ALA�^ V ni^_� V ?5de��?GA�^_A�nah$\bA n W ^e^_m5?GXbm�\bA�B�`i?�gR�Ld�gR�3á¨`a^ V gRXbX�n W g�n$n W ^,w¸Ûpha�rg V ^e\]h«g
na?G`aC�h�t)h W ?Rß<A gRhvgí`a^ V nSgRALB5Xb^©â_u"å W ^�hinSgR`inkA�?���^«sr^_Xb?5A�BGhkna?en W ^«?5AL^$?5A1Xb?Rß�^_`kXb^PY¬n
V ?5`iA�^_`�u

å W ^«`a?Gs�?Gn V g�`a`a\b^_hl?5C�nl\bnahkde?5ni\]?GA,ß<\bn W \]A�n W \bhk^_mG?5Xbm�\]ALB�`i?�gR�Ld�gR�ena?íYÂC�`an W ^_`
ha^_ALha^,n W ^«� W o�hi\ V gRX[^_A�m�\b`a?5ALd,^_A�n©u$Z¸g VPW hi^_A�hi\]ALB¾g V na\b?GA¹t¹gRhld,^_A�ni\]?GA�^_�1^�gR`aXb\b^_`�t)\bh
VPW ?5hi^_A�na?ld�gRà�\bd�\�7_^¹n W ^�^_à���^ V na^_��^_A�ni`a?5��o$�L^ V `a^�gRha^$á²ß W \bXb^9hSg�na\bhpYÂo�\bA�Bl`a^©g VSW gRs�\bXb\bnpo
V ?5ALhana`PgR\bA�nahPâ_tR`i^_haC�Xbni\]ALBk\bA"^*6 V \b^_A�nOg�A��lYægRhin)^_à���Xb?5`Sg�na\b?5A"?�Ycn W ^9^_A�m�\b`a?GA�d,^_A�n�u�� \]n W
^©g VPW ha^�A�ha\bA�B,g V na\b?5A�t�gRh�A�^_ß YÂ`a^_^"hi��g V ^�á¬gRA��e?5s�hinSg V X]^�hSâ�\bh<ha^_ALha^_�1\bA�n W ^"� W o�hi\ V gRX
ß@?G`aXb�¹t)n W ^�`a?�gR��d�gR��\bh"^_à���gRA��L^_�%s�o1��X¨g V \bA�B�A�^�ß X¨gRA��Ld�gR`iÜ�hvgRAL� VPW ^ V Ü�\bA�B�n W ^
hanPgRnaCLh�?�Y�gRXbX<B5`Pg�o X¨gRA��Ld�gR`iÜ�h,á¨?GX]�'g�A��'A�^_ßð?GA�^_hPâ_u�å W ^1hinSgRniC�h,?�Y$ha?5de^�d�g�o
VPW gRA�BG^�na?1ß W \]ni^�á²?5`$sLX¯g V Ücâ�t¹n W ^_`i^_s�o ^_à���g�A���\bA�B�n W ^,`a?�gR��d�gR�¹u2å W \bh"��`a? V ^_hih�\bh
`a^_�r^©g�na^_�ÑC�A�na\bX9^�\]n W ^_`$n W ^ � A�gRX9BG?�g�XO\bh$`i^©g VPW g�s�Xb^«YÂ`a?Gd ?GA�^�?RY<n W ^�AL?��L^_h�\bA n W ^
B5`PgR� W áÂg�h<\bA�n W \bh V gRhi^©â_tL?5`<n W ^$B5?�gRXr\bh<��^ V X¨gR`i^_�1C�AL`a^©g VSW gRs�Xb^5u

å W ^ V ?G`a^ V ?5de��C�nPgRna\b?GA \bA n W \bh��L`a? V ^_hih,\bh�n W gRn«?RY V ?5XbXb\]hi\b?5A%��^_ni^ V ni\]?GAÑß<\]n W
Ü�A�?Rß<A�?5s�hinSg V Xb^_hSç�C�A�Ü�A�?Rß<A,`i^_B5\b?GA¹u¹å W ^kB5^�?5d,^�na`ao2?RY¹n W ^<`a?5sr?5n<gRAL��n W ^<hi^_A�ha?G`<\bh
d,?���^_Xb^_�2s�o"g V ?GXbX]^ V na\b?5A2?RY���?GXbo W ^_��`SglgRA��2n W ^�^_A�m�\]`i?5A�de^_A�n)\bh¹d,?���^�X]Xb^_�"gRh[ha�rgRna\¨g�X
? V_V C���g�A V o�? V na`i^_^_h�u@Z9g VSW h V gRAeB5\bm5^_h<g2`SgRALB5^k\bd�gRB5^<ß W \ VPW \]h¸C�ha^_��ni?�C��r��g�na^"n W ^
? V na`i^_^5á¨hPâ<`i^_��`a^�ha^_A�na\bA�B�n W ^<^_A�m�\b`a?5ALd,^_A�n©u��l^_nSg�\bX]h[?�Y¹n W ^_hi^k`PgRn W ^_`@hina`PgR\bB W npY¬?5`aß<gR`i�
B5^_?Gd,^_ni`a\ V"V ?5de��C�nPgRna\b?GA�h@gR`i^"\]A%ãb|5|iäau

fL?5`�s�`i^_m�\]npo�t�ß@^-?5d,\bn�g V ?5d,�rgR`a\bhi?5A ß<\bn W ?Gn W ^�`,ha\bde\]X¨g�`$hao�hani^_d,h1ãb|�ñ�tk|���äat
^_à V ^_��nlna?�A�?Gna^"n W gRn�?5C�`kg�����`a?�g VPW \bh<de?5`a^<hio�hana^�d�gRni\ V t�^Pî)^ V na\bmG^�gRA��e^*6 V \b^_A�n�YÂ?G`
s�?Gn W m�\b^_ß%��X¨gRALA�\bA�Bvg�A���de?���^_XïÛæsrgRha^��$��X¨gRA�AL\]ALB V ?Gd,�r?5A�^_A�nih©u U ^�^$ã]|G|iä�YÂ?G`¹��^_nPgR\bXbh©u
f�?G`9^_à�gRde��Xb^5tRn W ^<A�^_à�n�m�\b^_ßÑ\bA�ã]|�ñ�äÄ\bh VPW ?5hi^_A,ni?$d�g�à�\]de\!7_^¸n W ^lC�A�Ü�A�?Rß<A«� W o�hi\ V gRX
ha��g V ^�m5?GXbC�d,^5u �%^$h W ?Rßôá²ha^_^ U ^ V na\b?5A ��uxzGâ<n W gRn"n W ^ 	1Z 0 V `a\bni^_`a\b?5A%srgRha^�� m�\b^_ß
��X¨gRA�AL\]ALB�`a^_hiC�Xbnah"\bA�de?5`i^v^-6 V \b^_A�nk^_à���Xb?5`PgRni\]?GA¹u �%^«gRXbha?�A�?Gna^$n W ^_`i^�\bh<m5gRhinkm�\b^_ß
��X¨gRA�AL\]ALB�Xb\bna^�`SgRniC�`a^�\bA d�g VSW \]AL^�m�\bha\b?5AÑãb|O9�äat W ?Rß�^_mG^_`©t�n W ^�ha^�ß@?G`aÜ�h$gRhihaC�de^�n W g�n
n W ^�hi^_A�ha?G`1á V g�d,^_`Pg5â V gRA de?Rm5^�gR`is�\bna`Sg�`a\bXbo gRAL� ��?1AL?5n V ?5A�hi\b��^_`«n W ^eB5^_?Gd,^_ni`a\ V
gRA��-Ü�\bA�^�d�gRni\ VkV ?GA�hani`SgR\bA�nah � V `a\bna\ V g�X)YÂ?G`<^_o5^òÛæ\bA�Û W gRAL�1hao�hani^_d,h � ?GA�ß W ^_`a^«n W ^
ha^_ALha?5` V g�A�s�^"�r?5ha\bni\]?GA�^_�¹u
�@Ï���Õ[Ó	��Ó�ÙaÕ9Ò

)^_n��ô��^_A�?Gna^�n W ^�`i?5sr?5n�u �%^�gRhihaC�de^�n W gRnln W ^«ha^_ALha?5`2s�?���o1\bheèSgRsLha?5`is�^���é�\]A�ni?
n W ^«`a?Gs�?Gn
��u �k^_A V ^5t)ß�^ V g�A1na`i^©gRnln W ^$� W o�hi\ V gRX¹hi^_A�hi?5`$gRhkg�A gRs�hina`Pg V nl`a^PYÂ^�`a^_A V ^
YÂ`Sg�d,^lß<\]n W ?5CLnkgRA�o,� W o�ha\ V g�X¹sr?���o�u�
 ^_nTDê��^_A�?Gna^$n W ^$� W o�ha\ V g�X¹hi��g V ^eá��
��t�����ñ
?5` �5â$g�A�� ?Ñ��^_A�?Gna^en W ^ V ?5A � B5C�`PgRna\b?GA%ha��g V ^5u���á��5â���D �L^_A�?5ni^_h«n W ^e� W o�hi\ V gRX
ha��g V ^$? V_V CL��\b^_�1s�o�n W ^"`i?5sr?5nkgRn V ?GA � B5CL`SgRni\b?5A���� ?Ou�
 ^_n �"!@á��Râ#� Dê��^_A�?Gna^"n W ^
ha^_ALha^_�3`a^_BG\]?GA ß W ^_A%`a?Gs�?Gnvh V gRALh�g�n V ?5A � BGC�`Sg�na\b?5A$��u U C�s�h V `a\b��nih&%('*)+)Gt�,*-/.,g�A��
021�þ_ý¬ø�ý��Rù_ý5ý��Rø �¬ø��_ûxþ�ÿ��Rù	�ÂørÿRþ_ý �aþ	��
��Rý¬øa÷�� �[ý��Rø 
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f�\]BGC�`a^���u U q�Úaw¸Û � 0 	 \]XbXbC�hina`Sg�na^_� Y¬?5`�g ñ�ÛpXb\]ALÜ1^_o5^òÛæ\bA�Û W gRAL�%hao�hani^_d � g1ñ�ÛpXb\]ALÜ
`a?Gs�?Gn�g�`ad+ß<\bn W gRA3^_o5^eha^_ALha?5`1á¬g�`Sg�A�B5^ V gRde^_`SgGâ"d,?GC�A�na^_�%gRn«n W ^,ß<`a\bhin©u U ^_A�Û
ha?G` � ^_Xb�'?�Yvm�\b^_ß \]he\bA���\ V gRni^_�Ñs�o n W ^1na`i\¯g�A�B5CLX¯g�`�`i^_B5\b?GA¹u U ^_^1ni^_à�n�YÂ?G`«YÂC�`an W ^_`
^_à���X¨gRA�g�na\b?5A�u
����� g�`a^<C�hi^_�,ni?"\]AL��\ V gRni^<n W ^�YÂ`a^_^Gt5?Gs�hanPg V Xb^kgRAL��C�A�Ü�A�?Rß<A«��?G`ana\b?GA�h9?RY)� W o�ha\ V g�X�?G`V ?5A � B5C�`PgRni\]?GA,hi��g V ^Gu9f�?G`9\bA�hanPgRA V ^Gt������
	�á �Râ9��^�h V `i\]sr^_h<n W ^k��g�`an�?RY¹n W ^k`i?5sr?5n�n W g�n
Xb\]^�hv\bA�C�A�Ü�A�?Rß<A-� W o�hi\ V gRX[ha�rg V ^�gRn V ?5A � B5C�`PgRna\b?GA ��u ? @�B#CGC \bh VPW g�`Sg V na^_`i\�7_^_�%s�o1g
��&���"����-��� u �%^�C�hi^
� á����Râlna?�`a^���`a^_hi^_A�n�n W ^ V ?5A�A�^ V na^_� V ?5de��?GA�^_A�nk?�Y��7n W g�n
V ?5A�nPgR\bA�h����5tRn W ^<X¨gRA��Ld�gR`iÜ V ?G`a`i^_ha�r?5A��L\]ALB$na?ln W ^<hinSgR`in V ?5A � B5C�`PgRna\b?GA&���Ru ? @�B#CGC á�����â
��^_A�?Gna^_h"n W ^ V ?5A�AL^ V na^�� V ?Gd,�r?5A�^�A�n�?RY ? @�B*C�C V ?5A�nPgR\bA�\bA�B ���Ru
�<Ï�� Ù����������[ÒlÒkÙaÒ�� � Ù½Ó"!$#�ÙaÒ%�'& ��Ó�ÙaØ)(+*,��Õ-&.�rÓcÔLÙaØ�/ Õ9Ò%05Ó�Ô	�[ÙiÒ9Ó10
0 ^ V gRXbX"n W g�n�n W ^_`i^ gR`a^ npß�? haCLs�Ûæ�L`a?5sLX]^�d,h,ß<\bn W \bA'n W ^%m�\b^_ßð��X¨g�A�A�\bA�B �L`a?5sLX]^�d �
g5â«ni? ��^�na^_`id,\bA�^,ß W ^_`a^1\bA3n W ^�� W o�ha\ V g�X<ha��g V ^�h W ?GC�Xb� n W ^�hi^_A�hi?5`,h V gRA�t@gRAL� srâ
��^_ni^_`ade\]AL^vg"`i?5sr?5n V ?GA � BGC�`Sg�na\b?5A«YÂ`i?5dêß W ^_`i^kn W ^kh V gRAeh W ?GC�Xb��s�^lnSgRÜG^_A¹u��%^ � `ihan



��`a^�ha^_A�n$?GC�`kgR���L`a?�g VPW ni?,hi?5Xbm5^$g5â�u�ÚpA�BG^_A�^_`PgRXptrn W ^�`a^�g�`a^$npß�?�d�g�\]Ae?5s � ^ V na\bm5^�hk\bA
VPW ?�?5ha\bA�Beß W \ VPW `i^_B5\b?GA�ni?,h V gRA �"á²\¯â�ni?�B�g�\]A�\bA�YÂ?G`ad�gRna\b?GA�g�s�?GC�nkn W ^$^_A�m�\b`a?5ALd,^_A�n
á¨^_à���Xb?G`SgRni?5`io V ?Gd,�r?5A�^�A�nPâ$gRAL�'á¨\b\¨âkni?1��`i^PYÂ^_`i^_A�na\¨gRXbXbo�èi^_à���gRAL��é1na?Rß<gR`i� n W ^,BG?�g�X
á¨BG?�gRX V ?5d,�r?5AL^_A�nSâ_u���������
	���
������������������! #"%$������'&(�)��
��*$)+'���-,/.0&!12�3
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0 ^ V gRXbX)n W g�n9Y¬`a?5d}g2��C�`i^v^�à��LX]?G`Sg�na\b?5Ae��^_`iha�r^ V ni\]mG^5trß@^ld�g�o$m�\b^_ß'^�g VPW ha^_A�hi\bA�B,g V Û
na\b?5A,g�h[B�gR\bA�\bA�B"\bA�YÂ?G`ad�gRna\b?GAvgRsr?5CLn9n W ^<hinSg�naC�h�?RY V ?5A � B5C�`PgRni\]?GA�hi��g V ^5u9å W ^<hinSg�naC�h
?RYvw¸Ûpha��g V ^,\bh"m�\b^_ß@^�� gRh«gRA � Ûæ��\bde^_A�ha\b?GA�gRX[��\bh V `a^_ni^,hani? VSW gRhani\ V ha\bBGA�gRXpt)\bA%ß W \ VPW^©g VPW ��\bh V `a^_ni\�7_^_� V ?5A � BGC�`Sg�na\b?5A nSg�Ü5^_h«g,m5g�XbC�^�\bA%ges�\bA�gR`io1ha^_n76 
 á¯YÂ`a^�^©â_t�|5á²?5s�hinSg�Û
V Xb^©â98�u å W ^ ^_A�ni`a?5��oÑ?RY«n W \bh,hina? VPW gRhina\ V ��`a? V ^_hih©t"��^�A�?5ni^_��s�o;:%á�?ÄâegRA�� V gRXbXb^_�
w¸Ûæhi��g V ^ ^_A�na`i?5��o�t"��`a?Rm�\b��^_h g3de^©gRhiC�`a^ ?RY�\bA�YÂ?5`id�g�na\b?5A'gRsr?5CLn¾w¸Ûpha�rg V ^5u<:%á�?Äâ
V gRAêsr^Ñß<`a\bnani^_A g�h=:%á�?)â�>!? ì@ A B � :%á5C�á �

A
âaâ9D @ AFEB�GIH á5C�á �

A
â%JKCíá�� G âiâ � @A L G L 	 ��\ïî)^_`a^_A�nH áMC�á��

A
â%JKCíá�� G â%JKCíá�� 	 âiâ�D=N�NONxt�ß W ^_`a^P:%á�?Oá � A âaâ¸\bh@n W ^"^_A�na`a?G��o�?RYOn W ^k`PgRA��L?5d}m5g�`a\ïÛgRs�Xb^ ?Oá �
A
â_tGn W ^<hanSg�naC�h¸?RY�n W ^ V ?5A � B5C�`PgRni\]?GA&�

A
t�gRA�� H áQNxâ¹\bh9n W ^�d�C�naC�g�X�\]AcYÂ?5`id�gRni\b?5A?RY@d�CLX]ni\b��Xb^v`PgRA��L?5dðm5gR`i\¨gRs�Xb^_h�u"å W ^�AL^_à�nvhi^_A�hi\]ALB¾g V na\b?GA1\bh VPW ?Gha^_A na?�d�gRà�\bd�\
7�^

n W ^:�9R-� �*���>�*"<m5g�X]CL^@?�YÄn W ^ VPW gRA�BG^<\bA�^_A�ni`a?5��o�SGu �%^ V gRXbX�n W \bh V `a\bna^�`a\b?5A�n W ^:����R������,

���/�>�G&*� U ���*"UTA���>��&�� LMVXW-YQR5u)f�?G`ad�g�XbX]oGtRn W ^2m�\b^_ß���X¨gRALA�\bA�B��L`a?5sLX]^�dô\bhkni? VPW ?�?5ha^«g
h V g�A¹t�hiC VPW n W gRn3D[Z�á5\]:�á�?)âaâ<\bh�d�g�à�\bde\!7_^_��tR\pu ^Gu

¡"�©®^`_ _baMcedfdfg hf_ idfjf^ek5dmlon Ç5p3qeÇercÊpÊts ¡v��®^`_ _eaMcedfdfg h _ idfjf^�k5d2u qeÇer hfi vwc`xyidfjf^�k Ê lzn Ç5qeÇer ^yv { i xdfjf^ek ÊpÊM|���b}���~#��$��M�������)��4e�)��.0&[1<��
�45����
�45�*����~#�)���*
�������45�*������4M�/�����-"�4M��+:%á�?)â"\bh"��^ � AL^_� gRh$gíYÂC�A V na\b?5A1?�Y�w¸Ûpha�rg V ^5u«q�C�n$\bnk\bh"C�Xbna\bd�gRna^�X]oe��^_ni^_`ade\]AL^_� s�o
n W ^lhanPgRnaCLh9?RY)� W o�ha\ V gRXLha��g V ^5t�gRAL��\bA���^�^_�,n W ^<n W ^<�L`a?5srgRs�\bXb\bnpovn W gRn�gkBG\bm5^_A«`a^_BG\b?5A¹t� � D \bh¸YÂ`a^�^5t�\pu ^5ubt/�¹á � � D-���M�5�_â�u � W ^_A�g2had�gRXbX�A�^_\bB W sr?5` W ?�?���?RYÅg ��?G\]A�no� � D,t
��^_A�?Gna^_�%s�o � áM��âl\bhkh V gRA�AL^_�¹t�\]nlß@?GC�Xb� VPW gRALB5^$n W ^�^�A�ni`a?G��o�u �%^ V ?GC�Xb� V ?Gd,��C�ni^
n W \bh«á¨^_à��r^ V na^���â VPW g�A�B5^2\]A�^_A�ni`a?5��o��r^_`"C�A�\bnkmG?5XbC�d,^"gR`i?5C�A���^_mG^_`ao-��?G\]A�n[� � D,t
^_hahi^_A�na\¨gRXbXbo�g W \]hina?GB5`Sg�d}?RY-�3�©áM��â � Xb\bd�O���b�`�*�w���e�e� � D[Z�áM\]:1â� ,��aá � á5�râaâ u[å W ^"s�^_hink�r?5\bA�n@ni?�s�^h V g�A�A�^_��\bh[n W ^@?GA�^@n W gRn[d�gRà�\bd�\
7�^_h�� � áM��â�tRn W ^1���% O&��O� ������&��:�������P"����A+O����U� %T �/������&��
á¨Úa� �"f[â_u�Úpn9¡ V g�A�sr^$^_à���`i^_hahi^_�%gRh[¢¤£*¥ £ á5�râ�ß W ^_`i^

¥ £ á5�râ�� Xb\bd¦9§9¨w�b�*�w���e�e� � D[ZP\]:�á5C�á �Râaâ��&,
aá � áM��âiâ
{kAÑ\bA�na^_`i��`a^_nPgRni\]?GA ?�Yvn W ^�gRsr?Rm5^e^_à���`a^�haha\b?GA \bh�gRh2YÂ?5XbXb?Rß<h©u � W ^_A � áM��â � D \bh
h V g�A�A�^_��t[\]n"g�î)^ V nih�n W ^,w¸Ûæhi��g V ^�^_A�na`a?G��o1m�\¯gí^©g VPW%V ?GA � BGC�`Sg�na\b?5A ��u©¥ £ áM��âl\bh"n W ^
^_à���^ V na^_� V ?5A�na`i\bs�C�na\b?GA�?�Y �kni?$n W ^k`a^�haC�Xbna\bA�B«w¸Ûæhi��g V ^l^_A�na`i?5��o�`i^_��C V na\b?5A á¨�r^_`@CLA�\bn
m5?GX]CLd,^©â�u�� � á5�râ$\bh$n W ^,hiC�d,d�gRni\]?RA-?RY�¥ £ áM��â"?RmG^_`�g�X]X¸n W ^ V ?5A � B5C�`PgRna\b?GA�h$\bA%n W ^ªK« þ����Âû���
Rúxû��iûxý �	����ø¸÷Rû����������rý��Rø �iù	�Âø[þ���ù��¬ûxÿ��_úxø����aù�ÿRÿRûxÿ��Où��aý¬ûxþ_ÿ�" W��Rû��)û���øaù	�¬ûxú�� �_øaÿRø��Âù_úxûxüiøa÷ýÂþ<ù �¬ø�¬ �Røaÿ��aø)þ � �¬øaÿ��¬ûxÿ��9ù	�iýÂûxþ�ÿ���"­ W��Rû��Lúxû��<ûxý �<ù��[ÿRþ_ý5ù_ú��rù����Lø�X�û��Âý�"5ö¨ÿ 
��¬ù	�iýÂû��iø	�pþ_ÿRø��aþ	�Rúx÷[ù_ú��rù������aþ���
��RýÂø�ù_ÿ9ù�
�
��Âþ*X�û��<ù_ýÂûxþPÿ
�]þ	�¸ù ���<ù�úxú �Âø��_ûxþ_ÿ�® �b¯ ��"3°¹ú��¬þ���ý ��þ �¬û���
Rúxû � ��ûxÿ��<ù	��������
Rý¬ûxþ_ÿ��¹ù	�¬ø��<ù_÷Rø �Rø��¬ø	" « û����¬ý�� � �Rý��Rù_úøaÿ�ý��¬þ	
 �ký¬ø������¹ù	�¬ø�ÿRø��_úxø��aý¬øa÷�"-±�ø��aþ�ÿR÷�� �rø<ù	�������<ø¸ý��Rù_ý�ý��Rø �¬ýÂù_ý���� � � �¬øaø�þ	�[þ	���¬ýÂù��aúxø��rþ ��® �`¯ �
�aù_ÿ �5ø[÷Røaý¬ø����<ûxÿRøa÷¸ù��]ý¬ø��)ý��Rø ���iù_ÿ��_û " ø	"�ÿRþ�þ	���¬ýÂù	�iúxø)þ����aú��R÷Rø���ý��Rø���ûxø � "



^_A�na\b`a^�w¸Ûæhi��g V ^5u��k?Rß�^_m5^�`©t[A�?Gna^�n W gRn$?GA�Xbo V ^�`anSg�\bA V ?5A � B5C�`PgRna\b?GA�h V ?GA�ni`a\bs�C�ni^,ni?� � á5�râ_u ¥ £ á5�râl^_Þ�C�gRXbh 
 ß W ^�A � áM��â � ��á��Râ ���Lt)s�^ V gRC�hi^ VPW gRA�BG\bA�B,n W ^�hanPgRnaCLhv?�Y� á5�râ�ß<\bXbX�A�?Gn VPW gRA�BG^"n W ^ V ?GA�ni`a\bs�C�ni\b?5A,ni?�w¸Ûpha�rg V ^$^�A�ni`a?G��oíYÂ`a?GdêhaC VPW g V ?5A � B5C�Û
`Sg�na\b?5A ��u"å W ^$ha^_n2?RY V ?5A � B5C�`PgRni\]?GA�h"n W g�nk��? V ?5A�ni`a\bs�C�ni^�sr^_Xb?5A�Bena?�ß W g�nkß�^ V gRXbX
n W ^�w¸Û 7_?5A�^«?RYo��tr��^_A�?Gna^_� s�o��-á5�râ$u"f�?G`ad�gRXbXbo5t��-á5�râ � 6*� ��� � ��á��Râ98�u���?G\]A�nih
?5C�niha\b��^en W ^�w¸Û 7_?GA�^�?RY ����?1A�?Gn V ?GA�ni`a\bs�C�ni^,ni?X¥ £ á5�râ_u�å W ^_`a^PY¬?5`a^Gt[ß@^e^_à���Xb\ V \]niXbo
ß<`a\bna^ �3�©áM��â�� @£��	� � � � ¥ £ áM��â

�%^ W g�m5^���^_`i\]mG^_��gRA«^_à���`a^_hiha\b?5A«Y¬?5`�� ��áM��â YÂ?G` ��?5\bhiha?5A«��\bhani`a\bs�C�ni\b?5A«?RYOá²��?G\]A�nPâ
?5s�hinSg V Xb^_h©u 0 ^ V g�XbX)n W g�nÝg2hanPgRna\b?GA�gR`io �¹?G\bhaha?GA,�r?5\bA�n@�L`a? V ^_hih�
Ñ\bh VSW gR`Sg V na^�`a\�7_^_�1s�o
C�A�\ïYÂ?G`ad,Xbo���\bhani`a\bs�C�ni^_�%�r?5\bA�nah$\bA%ha�rg V ^ ã]|�z�äau�fL`a?Gd ged,?Gna\b?5A1�LX¯g�A�A�\bA�B��r?5\bA�nv?�Y
m�\]^�ß$t�n W ^_hi^k�r?5\bA�nah<gR`i^<?5s�hinSg V X]^�h<\]A�n W ^k� W o�hi\ V gRXrha��g V ^k?�Y¹n W ^l`a?5sr?5n�u[å W ^<��^_ALha\bnpo
��gR`PgRde^_na^_`�t
�¹tGB5\bmG^_h@CLh@n W ^vg�s�\bX]\bnpo$ni?$ha^�n<n W ^l��^_A�hi\]npo�?�Y¹?5s�hinSg V Xb^_h<\bA�n W ^l� W o�hi\ V gRX
ha��g V ^5u«f�?G`vg�de?5`i^v�L^_A�ha^«��\bhani`a\bs�C�ni\b?5A¹t��-\]h W \bB W ^_`©u �%^$hi\]de��Xbo�hanPgRna^«n W ^�`i^_haC�Xbn
W ^_`i^5trha^_^,ãb|G|iä¹YÂ?G`@��^�nSgR\bXbh©u
�¹á � � D-���5�M�_â � ) ?�� ¦K§9¨ �`���

��á��Râ � ��á �������rá��Râ#� D ���5�M� â�� ) ?�� ¦9§9¨w����� k�� � £ �e��3�Rá5�râ � @£��	� �w��� � u X]?GB ��á��Râ
|�D���á��Râ D��¹á �Râ�Xb?5B���á��RâtD'áa|�D ��á��RâaâcX]?GB�áa|�D��¹á �Râaâ |

å W ^_hi^�^_à���`i^_hahi\b?5A�h V ?Gd,��Xb^_ni^_Xbo���^�na^_`id,\bA�^$n W ^"Úa� �"f YÂ?G`kg$� W o�ha\ V g�X¹hi��g V ^2ß<\]n W g
��?5\bhahi?5A���?G\bA�n<�L\]hina`i\]sLC�na\b?5A�u��� �!�#"$�&%�S('*)�+-,T�G�����>���*�,
�%#�J� 

��� ������������&��
å W ^ V gRX V C�X¨g�na\b?5A�?RY�Úa� �"f V gRA1sr^�g�����`i?Rà�\bd�gRna^���gRhlYÂ?GXbX]?Rß<h�u<Z[Þ)u�|$na^�X]XbhlC�h"n W g�n
V ?5de��C�ni\]ALB H �/.10�áM��â�`i^_Þ�C�\b`a^_h$gíhaC�ded�gRni\b?5A�?Rm5^�`kw¸Û 7_?GA�^1�1á5�râ_u�å W ^ V ?5de��C�nSg�Û
na\b?5ArgRX V ?5hanl?RY � A��L\]ALB�n W ^�w¸Û 7_?GA�^2�1áM��â�\bh W \bB W Y¬?5`kg W \bB W ��\bde^_A�ha\b?GA�gRX)w¸Ûæhi��g V ^5u
� A�^$ß<g�o,?5CLn<ß@?GC�Xb�,sr^vni?,gR���L`a?Rà�\bd�gRni^<n W ^2haC�ded�gRni\b?5A«?Rm5^_`<`PgRA���?Gd,Xbo«ha^_Xb^ V ni^_�
V ?5A � B5C�`PgRni\]?GA�h ��� ?3������á¨CLA�Ü�A�?Rß<A���gR`in<?RYÅw¸Ûpha�rg V ^©â�ß W ^_A � � ��á �Râ_u���b���5476���
����M�8429;:�������4<6��>=�?��-����45�*�
å W ^�^_à���Xb?5`PgRni?5`ao V ?5de��?GA�^_A�n"\]h$g VSW \]^�m5^_� s�o1d�g�à�\bd�\�7_\bA�B«n W ^�Úa���vf�t)gRh"ß�^ � C�hin
��\bh V CLhaha^���gRsr?Rm5^5u f�?G`$n W ^�BG?�g�X¢Ûp��\b`a^ V na^_� V ?5d,�r?5AL^_A�n©t9g�`i^©gRhi?5A�g�s�Xb^ VPW ?5\ V ^e\bh�ni?
� A��1n W ^$BG`Sg�o�X¨gRA��Ld�gR`iÜ V X]?Gha^_hinkni?�n W ^$BG?�g�X9á V g�X]X�\bn �A@�â�haC�s � ^ V n"na?�n W ^ V ?5A���\bni\]?GA
n W g�n���á�� �CB â W g�h@gRn�Xb^©gRhinÝg V ^_`anPgR\bA�YÂ`Pg V ni\b?5A,?�Y¹\bnah�m5?5XbC�de^9\bAPD @�B*C�C u ����� 	�á�� �CB â3\bhn W ^2`a^_BG\]?GA�n W g�n<h W ?GC�Xb�,sr^$ha^_ALha^_�¹u�f�?G`ad�gRXbXbo�t

�ED�á5�râ �GF�á �
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å W ^ V ?5d�sL\]AL^_�%?5s � ^ V na\bm5^íYÂC�A V na\b?5A3\]h2n W ^_A'g-ß@^�\]B W na^_�3haC�d7?�Y �3�,gRAL�=� D t¸\pu ^Gu��á5�râ �OL C � � á5�râ��PL8D �QD�áM��â�u���á5�râ V gRA%sr^ V ?GA�ha\b��^_`i^_� g�h$g,BG^_A�^_`PgRXb\�7_^_�%Úa� �"f
ß<\bn W g%X¨gR`iB5^_`eß@^_\bB W n���X¨g V ^_�'?GA�n W ^ �r?5\bA�nah á¨\bA'� W o�ha\ V g�X$ha�rg V ^©âesr^_Xb?5A�BG\bA�B ni?
V ?5A � B5C�`PgRni\]?GA � �CB u9å W ^$�r?5\bA�n(��na?�sr^$h V gRA�A�^��1\bh<n W ^$?GA�^"n W g�n<d�g�à�\bde\!7_^_h(��áM��â�t\pu ^Guo�SRUT � � 6 ���WVYX �� �$Z\[�]K^ 6���á5�râ98 8�u[ÚpA f�\bB5C�`i^ ��t�Y¬?5`<^©g VSW hiA�gR��h W ?5n�trn W ^$hid�g�X]Xr��?Gn
\bA%n W ^ V ^�A�ni`a^e?RY<n W ^�hi^_A�ha?G`�f � yðá¨ni`a\¨gRALB5Xb^©â V ?G`a`i^_ha�r?5A��Lh�ni? � R_T � u�LTC�g�A��WL D t



n W ^2ß@^_\bB W nih�YÂ?5`<^�à��LX]?G`Sg�na?5`io�g�A���B5?�g�X V ?5de��?GA�^_A�nah�t V g�A�s�^ VPW ?Gha^_A-na?�^_de� W gRhi\�7_^
n W ^2^_à���Xb?5`Sg�na?G`ao,?G`@BG?�g�X¢Ûp��\b`a^ V na^_��sr^ W g�m�\b?5C�`kg�h<A�^_^_�L^_�1s�o,n W ^"nSgRhiÜ�g�n W gRA���u�����)��������� 
���4M������4M��� �3�����-�3?�
�� �O4M���	� ���)�����P=�
������
�"\bm5^_A%g��r?5\bA�nP�
R_T � na?�sr^�h V gRALA�^_�¹t�n W ^�AL^_à�nvhina^_�%\bh"na?���^�na^_`id,\bA�^�g�`a^�g VPW gRsLX]^V ?5A � B5C�`PgRni\]?GA�YÂ`i?5d0ß W \ VSW na?$h V gRAe\bn©tG\æu ^5u�na?«��^_ni^_`ade\bA�^kg$m�\b^_ß V ?GA � B5CL`SgRni\b?5A¹tGhSg�o
� � u � s�m�\b?5CLhaXbo�t�� � � ? @�B#CGC á����_â_t¸ha\bA V ^en W ^e`a?Gs�?Gn�A�^�^_��h�na?-`a^©g VSW � � \bA ?G`a��^�`�ni?h V g�A¹u �%^$ha^�gR` VPW � á � ��â_t n W ^ V ?GA�A�^ V na^_� V ?Gd,�r?5A�^�A�nl?RY@n W ^�`a?�gR��d�gR��na? � A�� n W ^
m�\]^�ß'A�?���^�
Gu9f�`i?5d}gRXbXrn W ^"ß W \bni^kX¨gRA��Ld�gR`iÜ�hOß W \ VPW hSgRni\bhpYÂo�n W ^ V ?5XbXb\bha\b?5A�á¨sr^_npß�^_^_A
`a?Gs�?GnÅg�A��$Ü�A�?Rß<A$?Gs�hanPg V Xb^_hPâ[gRA��«m�\]hi\bs�\bX]\bnpo$á²?RY��SRUT � YÂ`i?5d
n W ^@hi^_A�ha?G`Sâ V ?GA�hani`SgR\bA�nah�tß@^ VPW ?�?Gha^«n W ^�?GA�^�ß W ?5ha^�m�\b^_ß
A�?���^ V ?5A � BGC�`Sg�na\b?5A-`a^_hiC�Xbnah$\bA n W ^ V ^_A�na^�`�?�Y@n W ^
ha^_ALha\bA�B,`i^_B5\b?GA � ! á � � â�sr^_\bA�B V Xb?5hi^_han"na?]RGu9å W \bh<\bh<n W ^2n W ^"m�\b^_ß�AL?��L^5u
�l?5na^2n W g�n
g � � d�g�o A�?Gn�^_à�\bhan2YÂ?5`,g-B5\bm5^�A/� RUT � u ÚpAÑn W \bh V g�ha^5t�n W ^���X¨gRALA�^_` VSW ?�?Gha^_hen W ^A�^_à�n"s�^�han�� RUT � ni?,h V gRA¹u"Ú¬Y<n W ^�m�\b^_ß
��X¨gRALA�^_` W gRhl^_à W gRCLhana^�� gRXbX¹n W ^�?Gs�ha^�`am5gRsLX]^� W o�ha\ V gRXrha�rg V ^5tL\bn9ß<\bX]X�hina?5��gRA���`i^_�r?5`ankgvYægR\bXbC�`a^Gu)ÚpA�f�\bB5C�`i^ ��tGn W ^l`a?Gs�?Gn@\bh@g�n9n W ^
VPW ?5hi^_A1m�\b^_ß�AL?��L^v\bA�^©g VSW hiA�gR��h W ?5n�u��������&��o������4#6*����� "�"!���P.0&[1<��
�4M��� 
�4M�*�
�%^ V ?5AL��C V ni^_�'g,hi^_`a\b^_h�?�YÝ^�à��r^_`i\]de^_A�nah$?GA%n W ^eha\bd�C�X¨gRni^_�1npß�?1Xb\bA�Ü1^_oG^PÛæ\bA�Û W g�A��
hao�hani^_dð?RY@f�\bB5C�`i^ �«ß<\]n W n W `i^_^��L\¢î)^_`i^_A�n V `i\]ni^_`a\¨g2YÂ?G`<m�\]^�ß���X¨g�A�A�\bA�B���á¨\¨â�n W ^$A�^_à�n
m�\]^�ß}á¨�r?5ha\bni\]?GA gRAL�1��\b`a^ V na\b?5A�â�\bhk`Sg�A���?Gd,Xbo VPW ?5hi^_A¹t9á²\]\¨â�n W ^$AL^_à�nvm�\b^_ß
\bh VPW ?Gha^_A
ha? n W g�n�\bn$d�gRà�\bd,\ 7_^_h"n W ^eC�A�Ü�A�?Rß<A3� W o�hi\ V gRX�ha��g V ^�m5?GX]CLd,^5t¹g�A��'á¨\b\b\¨â"n W ^,A�^_à�n
m�\]^�ß \bh VSW ?5ha^�A%s�gRhi^_� ?GA 	-Z 0
V `i\bna^_`i\]?GA¹u$å W ^�nSgRhiÜ1ß<gRhkni?�`a^©g VSW n W ^«B5?�g�X V ?5A�Û
� B5CL`SgRni\b?5A%á¨h W ?Rß<A,\bA���gR`iÜ�â_ë�n W ^vhinSg�`an V ?5A � BGC�`Sg�na\b?5Aes�^�\]ALB�m5^_`ina\ V gRXbXbo���?Rß<A�ß<gR`a�Lh
\bA%^©g VPW ?RY<n W ^,n W `a^_^ V gRhi^_h©u1f�\bB�u 9�h W ?Rß<h$n W ^,^�à��LX]?G`a^_�%� W o�hi\ V gRX9hi��g V ^�gRA�� w¸Û
ha��g V ^,g�Y¬na^_`«|O9�h V gRA�h"ß<\bn W ^�g VPW ?�Y9n W ^_hi^�n W `i^_^«��\ïîÄ^_`i^_A�n"ha^_A�hi\bA�B�hana`PgRni^_B5\b^_h�ukå W ^
	1Z 0ÑV `a\bna^_`i\b?5A,`i^_haCLX]nih@\bA�n W ^ W \bB W ^_han¸^_à���Xb?5`a^���w¸Ûpha��g V ^�á�2 
�� â�t5gRAL��n W ^ld�gRà�\bd,gRX
C�A�Ü�A�?Rß<A�� W o�ha\ V g�X¹ha�rg V ^$mG?5XbC�de^ V `a\bna^�`a\b?5A1`i^_haCLX]nihk\bA�n W ^2X]^�gRhan<^�à��LX]?G`a^_� w¸Ûæhi��g V ^
á ��� � â_t ß<\]n W n W ^�`PgRA��L?5d h V gRA%hina`PgRna^�B5o ha?5de^_ß W ^_`i^�\bA sr^_npß�^_^_A�á�9 2 � â_u«ÚpA Yæg V n
n W ^�`i?5sr?5n"ß<gRh$gRs�Xb^$ni?�`a^©g VSW n W ^«B5?�g�X V ?5A � B5C�`PgRna\b?GA1?5A�Xbo�ß<\bn W n W ^ 	1Z 0 s�g�ha^_�
m�\]^�ß���X¨g�A�A�\bA�B�ëG\bn9YpgR\bXb^_�,ni?�d�gRÜG^<n W ^"BG?�gRX V ?GA � B5CL`SgRni\b?5AeYÂ`a^�^vß<\bn W n W ^"?5n W ^_`<npß�?
hani`SgRni^_B5\b^_h�u9Úpn�\bh9\bA�ni^_`a^�hana\bA�B«na?«A�?Gna^<n W gRn�^_m5^_Ae`Sg�A���?5dêhina`Sg�na^_BGo���?�^_h<sr^_nani^_`<n W g�A
n W ^e?5A�^es�gRhi^_�%?5A%d�gRà�\bd,\ 7_\bA�B�n W ^eC�A�Ü�A�?Rß<A%� W o�ha\ V g�X9ha�rg V ^em5?5XbC�de^5u � A�^íYæg V Û
na?G`k\bh<n W g�n<n W ^2?Rm5^_`iX¯g��,sr^_npß�^_^_A m�\b^_ß<\bA�B«`a^�B5\b?5A�hlna^_AL��hkni?�s�^$hid�g�X]Xr\bA�n W ^"X¨gRnina^_`
hani`SgRni^_B5o�t�g�A�� W ^_A V ^$Ü�A�?Rß<A�� W o�hi\ V gRX)hi��g V ^2d�g�o«na^_A��-na? V ?GA�ha\bhan<?�Y9ha^_mG^_`Sg�X¹had�gRXbX
\bhaX¨gRA��Lh�h V gRnina^_`i^_� g�`a?GC�A��¹u � AÑn W ^�?Gn W ^�` W gRA���t9?5ALX]o X¨gR`iB5^ V ?5A�na\bB5CL?5C�h�`i^_B5\b?5ALh
d�g�o«d�g�Ü5^<�r?5`ani\b?5A�h�?RY9w¸Ûæhi��g V ^"Ü�A�?Rß<A¹u�ÚpA�g�����\bna\b?GA¹t5d�C VSW ?�YOn W ^"� W o�hi\ V gRX)hi��g V ^
d�g�o�^_mG^_A Xb\b^�?GC�nahi\b��^�n W ^�ß�?5`iÜ�ha��g V ^,?�YÝn W ^�`a?Gs�?Gn©t W ^_A V ^ V ?5A�ni`a\bs�C�ni\]ALB�AL?5n W \]ALB
na?en W ^�w¸Ûpha�rg V ^$^�à��LX]?G`Sg�na\b?5A¹u 	-gRà�\bd,\�7_\bA�B$C�ALÜ�AL?Rß<A�� W o�hi\ V gRX¹hi��g V ^$m5?GX]CLd,^kd�g�o�t
n W ^�`a^PYÂ?G`a^"sr^<n W ^lX]^�gRhan¸^*6 V \b^_A�n9m�\b^_ßÑ��X¨gRA�A�\bA�B"hina`Sg�na^_BGo«YÂ`a?Gd w¸Ûpha��g V ^k^�à��LX]?G`Sg�na\b?5A
��^�`aha�r^ V ni\bm5^5u
�<Ï������ �¹Ô�Ù�& �)Ò9Ó10
�%^@AL?Rß ��`i^_ha^_A�n�^_à���^�`a\bd,^_A�nPgRX�`i^_haC�Xbnih@ß<\bn W�U q�Úaw¸Û � 0 	 `aC�A�AL\]ALBv?GA�n W ^<`a^�gRXrna^_hinpÛ
s�^���h W ?Rß<A$\bA�f�\bB5C�`i^k|[ó$g �[j�	�{'z ~ 
 ß<\bn W g�na`i\¯g�A�B5CLX¯g�na\b?5AcÛæs�g�ha^_�$g�`a^©g�Ûæh V gRA$X¨g�ha^_`
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 region
Sensing

m�\]^�ß'��X¨gRA�AL\]ALB���`SgRAL��?5d}h V gRALh

m�\]^�ß'��X¨gRA�AL\]ALB���d�gRà�\bd,gRXLC�A�Ü�A�?Rß<A,� W o�hi\ V gRX)ha�rg V ^$mG?5XbC�de^

m�\]^�ß'��X¨gRA�AL\]ALB���	1Z 0�V `i\]ni^_`a\b?GA
f�\]BGC�`a^.9�u9w�?Gd,��g�`a\bha?GA�?�YOw¸Ûæhi��g V ^"^_à���Xb?G`SgRni\b?5A�^*6 V \b^_A V o«YÂ?5`�n W `a^_^"��\ïî)^_`a^_A�n<m�\b^_ß
��X¨gRA�AL\]ALB V `a\bni^_`a\¨g�u�� W \bna^�`a^�B5\b?5A3h W ?Rß<h$n W ^,^�à��LX]?G`a^_�Ñw¸Ûæhi��g V ^5u 	1Z 0êV `a\bni^_`a\b?5A
`a^_hiC�Xbnahl\]A�hi\]BGA�\ ��V g�A�niXbo�d,?5`i^vw¸Ûpha��g V ^"^_à���Xb?5`i^_�¹u
`Sg�A�B5^ � AL��^_`ká²n W ^�^_o5^�â[d,?GC�A�na^_�$?GA�\bnihOß<`i\bhan©u�å W ^<hi^_A�ha?G` � ^_Xb�«?RY)m�\]^�ß \bhOg V ?GA�\ V gRX
`a^_BG\b?5A¹t¹g�����`i?Rà�\bd�gRna^�X]oe?5A�^«d,^�na`a^«Xb?5A�Beß<\bn W gRA%gR�r^_à á²ha?GX]\b��âlgRA�BGXb^�?�YÝgRsr?5C�n%9 

��^_BG`a^_^_h�u�å W ^"ha^_A�hi?5`"g V_V CL`Sg V o,\bhÝg�s�?GC�n$| V d}\bA�g�X]X)n W `a^�^v�L\]`i^ V ni\]?GA�h©u�f�?G`@hio�hana^�d
gRA��eha?�YÂnpßÝg�`a^l��^_nSg�\bX]h�t�ha^_^�ã32�äau[f�\]BGC�`a^"z$h W ?Rß<h<g$`i^©gRX)��X¨g�A�A�\bA�B$nPgRhaÜ�hi?5Xbm5^��,s�o�n W ^
��X¨gRA�AL^_`©u¸ÚpA,n W \]h<^�à��r^_`i\]de^_A�n©t�n W ^$`a?Gs�?Gn W gRh�\bnah�YÂ?G`a^©g�`adðgRA��eC����r^_`vg�`ad}\bA�hi\b��^$g
W ?5Xb^�\bA�g�ßÝg�X]X�g�nOn W ^�B5?�g�X V ?5A � B5C�`PgRna\b?GA�á²haA�g���h W ?Gn[B5?�g�X¨â_u)å W ^<hinSg�`an V ?5A � B5C�`PgRni\]?GA
\bh<`a?5sr?5n<�r?5\bA�na\bA�B2m5^_`ina\ V gRXbXbo�C���ß<gR`a�Lh$á¨haArgR��h W ?5n«|©â_u[{
ni\bB W n@hid�g�X]X V C�sr?5\b��`a^_BG\]?GA
gR`i?5C�A��Ñn W ^1\bA�\bna\¨gRX V ?GA � B5CL`SgRni\b?5AÑ\bh�g�hahaCLd,^_�Ñna?%sr^eYÂ`a^�^ gRn�n W ^1hanPgR`in©u U ^_m5^_`PgRX
s�?Rà�^_h«ß�^_`a^�h V gRnani^_`a^�� \bA%n W ^,`i?5sr?5n$ß�?5`iÜ�hi��g V ^,n W gRn�gR`a^�CLA�Ü�A�?Rß<A%na? n W ^e`a?Gs�?Gn
\bA�n W ^$sr^_B5\bA�AL\]ALB�u[å W ^"`a?Gs�?Gn<`a^©g VPW ^_� n W ^$BG?�g�X V ?GA � BGC�`Sg�na\b?5A�\bA1gRsr?5C�n$| �$h V gRA�h�u
f�\]BGC�`a^�h W ?Rß<h$hi?5d,^2?RY<n W ^�\bA�na^_`id,^_�L\¯g�na^$m�\b^_ß<\bA�B V ?GA � B5CL`SgRni\b?5A�h"n W gRn$n W ^�`a?Gs�?Gn
d,?RmG^_�,ni?�?GA�\bnih<ßÝg�o�ni?�n W ^"B5?�gRX V ?GA � BGC�`Sg�na\b?5A¹u



áa|�â á¬ñ5â á �5â á�9�â

áÂzGâ á ~ â á>25â ¥ ,$X �
f�\]BGC�`a^�z�u {kA3^_à�gRde��Xb^�?RYvg���X¨g�A�A�\bA�B1nPgRhaÜ%hi?5Xbm5^�� s�o n W ^���X¨gRA�AL^_`�?GA%n W ^�`i^©gRX
^_o5^òÛæ\bA�Û W gRAL��ni^_hanis�^��¹u

ÚpA�n W ^�YÂ?5XbXb?Rß<\bA�Bk^_à��r^_`a\bde^_A�nah©t U q@Úaw¸Û � 0 	 \]h¸`aC�A1| 
 ni\bd,^_h�YÂ?G`O^�g VPW�V gRhi^vg�A��
n W ^�`i^_haC�Xbnih�`i^_��?G`ani^_��gR`i^�g�mG^_`Sg�B5^�`a^�haC�Xbnah�u å W \bh�ß<gRh$�L?5A�^ena? `a^_��C V ^�hanSg�na\bhani\ V gRX
m5gR`i\¯g�na\b?5ALh V g�C�ha^��1s�o,`Sg�A���?Gd,\�7_^_�eA�gRniC�`a^"?RY[n W ^«gRXbB5?G`a\bn W d u

U q�Úaw¸Û � 0 	 ßÝg�hk`aCLA ß<\bn W ��\ïî)^_`a^�A�n YÂ?5`l��\ïîÄ^_`i^_A�n"ß@^_\bB W ni\bA�B5h<?�Y@^_à���Xb?5`PgRna?G`ao
gRA��-B5?�g�X V ?Gd,�r?5A�^�A�nih$á#L C g�A��5L8D5â_uNL8D � 
íV ?5`i`a^_hi��?GA���h$ni?,g���C�`i^�^�à��LX]?G`Sg�na\b?5A
nSg�haÜ)u<{kh"g«s�gRhi^_Xb\bA�^5t�ß�^�g�X]hi?�\bd,��Xb^_de^_A�na^_�,g«`PgRA���?Gdôm�\b^_ß
��X¨g�A�A�\bA�B«hana`PgRni^_B5o�\bA
ß W \ VPW h V gRA�h2ß@^_`i^�nPgRÜG^_A \bA ge`PgRA���?Gdð��\b`a^ V na\b?5A-YÂ`a?Gd g�`PgRA���?Gd,Xbo VPW ?Gha^_A%ß W \]ni^
X¨gRA���d�gR`iÜÄu�f�?G`9^©g VPW `aCLA¹t�n W ^"w¸Ûæhi��g V ^v^�A�ni`a?G��o�\bh V ?5de��C�ni^_� � u9f�\bB5C�`i^ ~ áÂg5âÅh W ?Rß<h
n W ^�`i^_haC�Xbni\]ALB%��Xb?5nah�u%å W ^ W ?5`i\
7�?5A�nSg�XkgRà�\bh�\bh«n W ^�A�C�d�sr^_`$?RY"h V g�A�h1á¨\bni^_`Sg�na\b?5A�hPâ_u
å W ^kmG^_`ani\ V gRX)gRà�\bh9\bh9n W ^kw¸Ûæhi��g V ^"^_A�ni`a?5��o�u¹å W ^<`SgRAL��?5dêh V gRA V C�`amG^k\bh9h W ?Rß<A�ß<\]n W
��\¨gRde?5A���d�g�`aÜG^_`ah�uvw�Xb^©g�`aXbo�trX¨gR`iB5^_`ELTC,á²^_à���Xb?5`PgRna\b?GA�ß�^_\bB W nPâk`i^_haCLX]nih$\bA�Yæg�hana^�` w¸Û
ha��g V ^<^_A�na`i?5��o«`a^_��C V na\b?5A�t5?G`¹^_Þ�C�\bm5gRXb^_A�niX]olYæg�hani^_`9^_à���Xb?5`PgRni\]?GA¹u¹fLC�`an W ^_`id,?5`i^5t 	1Z 0
s�gRhi^_�,m�\b^_ßÑ��X¨gRALA�\bA�B"^_à���Xb?5`a^�h@n W ^<^_A�m�\]`i?5A�de^_A�n[ha\bB5A�\ ��V gRA�naXbo2YægRhina^_`9n W gRA�`PgRA��L?5d
h V g�A�h©u[q�^ V g�C�ha^<?�Y�n W ^@`PgRA���?Gd g�����`i?�g VPW \bA$BG^_A�^_`PgRni\]ALBkX¨gRA��Ld�gR`iÜ�h©t_n W ^�A�CLd�s�^_`)?�Y
X¨gRA���d�gR`iÜ�h�?RY��L\¢î)^_`i^_A�n V ?5Xb?G`ah@á²ß W \bna^<?G`¹s�X¨g V Ü�â�h W ?GC�Xb�$sr^<`a?5CLB W Xbo"��`a?G��?G`ani\]?GA�gRX�ni?
n W ^<mG?5XbC�de^O?�YÄw¸Ûpha��g V ^<?RY�n W ^ V ?5`i`a^_hi��?GA���\bA�B$hinSgRniC�hká¯YÂ`a^_^�?5`[?Gs�hanPg V Xb^©â�u[å W ^_`a^òYÂ?5`i^5t
n W ^lA�C�d�s�^�`9?RY)s�X¨g V Ü�gRA���ß W \bni^<X¯g�A���d�gR`aÜ�h�^_hahi^_A�na\¨gRXbXbo��L`a?Rm�\b��^_h<g"d,^©g�haC�`i^<?RY)n W ^
m5?GX]CLd,^,?�Y$^_à���Xb?5`a^�� á²?5`eÜ�AL?Rß<A�â�w¸Ûæhi��g V ^5u
f¹\bBGC�`a^ ~ á¨s�â«h W ?Rß<h,n W ^1\bA V `i^©gRhi^1\bA
s�X¨g V Ü�g�A���ß W \bna^$X¨g�A���d�g�`aÜ�h9m�h©u�n W ^$A�C�d�sr^_`@?�Y9\]ni^_`Sg�na\b?5ALh�YÂ?5`<��\ïî)^_`a^�A�nlm5gRXbC�^_h<?�Y
^_à���Xb?5`PgRna\b?GA�ß@^_\bB W n�t	LTCRu�å W ^<A�C�d�sr^_`[?RY¹s�X¨g V Ü�g�A���ß W \bna^<X¨g�A���d�g�`aÜ�h¹\bA V `a^©g�ha^_hkg�n
g«Yæg�hani^_`k`PgRna^ YÂ?5`<BG`a^©g�na^_`"m5gRXbC�^�h<?RY�LTC�u@å W ^"YægRhina^_`lha�r^_^_� ?RY@w¸Ûpha��g V ^�^�à��LX]?G`Sg�na\b?5A
\bh©t�?5A�g�m5^_`PgRBG^5t�gRn<g V ?5han<?�YOhiX]\bB W niXbo�\bA V `i^©gRhi\bA�B�n W ^"A�C�d�s�^�`@?�YOh V gRA�h<ni?�`i^©g VPW n W ^
B5?�gRXpu,fL?5`$\bA�hinSgRA V ^5t[ß<\bn W LTC ���xñGz�t¹g�s�?GC�n,|O9�h V gRA�h«ß�^_`a^eA�^_^_��^�� ni?�`a^©g VSW n W ^
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