
� �������	��

��

���������������������������! "�#�

�$��&%'�(�)��*,+���

�-�#�.����/1032���
�$��(4
��45�� 

������+��7698:�	��/	�(/.;<�#=>��

��+?�@4A4B�C�D=	�E2F0G
A����
A�CH#���C4

I	JLKNMPO"QSRUTWVPX7YZO\[]JLKN^`_PaCO"[Pb	TcJLb]bdMeO"YgfgM�hiVkjlM]MPO"fgmPO\YZn
o3p
qSrts�u�sNrwvxsZyxz�{|sNrtsZyx}~s��7z`��}�sgyxrt��v����\�U��sN�gvtyx���NqS���9z`�\�cq-zc��pA�S�i�`�\vxsZyl�\�N��sNz��Ns~�
� ��sNz`z`qSz3�����S�|�k�E�S�~�S���9�`�Z�������|}�s~�`pA��sN}�sN��q-zc�P�c�7���S���N�~ -¡£¢-��¢"�S�]�¤� �]� �

¥d¦�§d¨~¨E©Sª\«W¬w­�®�¯~°U¬�±~²~°³�p
qSrts�u�sNrwvxsgyxz�{lsZrtsZyx}�s´�lz`��}�sZyxrt�µv£����¶�sZ�g·`qSz`���Eq-�Wq-zc���|sZyx�~rt�`qS�Ns(�9z`�S��z�sNsZyx��z`�\�
� ��sNz�zcq-z��E�S�\�k�N�~�S�~�i�9�`�N�������l}~s~�`pA��sZ}�sN��qSz`�P�]�7�¸�~�\�E�~ "�d�¤� �d� �

¦-¯\­S¹~©Sª\«W¬w­�®�¯~°U¬�±~²~°

º�»�¼N½N¾�¿cÀS½~Á {|�~Âd�-vx����qSrtrtsN�¤Â`����sNr(q-yxs¤��z`·`sgyxsNz�vx����·"�\Â\yx�Ã�Grw�\rwvxsN�irN�]Ä
·���r��cq-¡
�dsZyW�`��yxrt��sNr�q|�N��qSrtr9�SÅ`���`�µvx�µ¡Ævx��sZyxsE���dsN�S¡Ç��z�¡Ç·��~��s
q-rtrtsN��Â�����sNrWvx·`q-vWÈAs
�Eq-����É�ÊÆË~Ì
ÍLÎ ÌÇÏÑÐEÒ�ÊkqSrtrtsZ��Â`����sNrN�SÄ
·`sZrts
qSrtrtsZ��Â`����sNrkyxsNÓ"���µyxsAq�ÅL�-yx�NsZ¡ÆyxsNrt�d�~z�rt��}�s~�-����È�¡Ç��sN}�sZ�
�N�Sz�vtyx�~����sZy7�S��}�sZyxz`��z��Ñ�`·��\rt���EqS�P�N�~z�vÔq-�Zvxr)�`���`r|qÑ�\sN�N��rt���~z�¡Ç��q-Õ\��z�����rwvtyÔq-vxsN�S���g¡
��sN}�sZ�`rt�`�dsgyx}\��rt�-yA�i�Sz`�µvx�Syx��z`�´vx·�s���}�sZyÔqS���c�\yx�~�-yxsNrtrN�"Äk���Eq-��vx�\yxs
vx·`��rA�\���g·��Svx�S¡
�C��ÈAs´ÅL�-yx���`��q�vxsC·��\Â�yx����qS�\vx�~��q-vÔq"�`È)·�sZyxs�sEqS�Ô·GrwvÔq-vxs´yxsZ��yxsNrtsNz�vxrlqÑ���µÖ]sZyt¡
sNz�v´Å×�Syx�Nsg¡��Z�~z�vtyx�~����sE�ÙØÔÊxÚ�ÐSÛ ÍÝÜSÞ q-zc�GvtyÔqSz`rt�µvx���~z�r(ÂdsZv£ÈAsNsNzßrwvÔq-vxsNr�sNz��N�"��s¤vx·`s
·����S·�¡Ç��sN}�sN��rwvtyÔq�vxsN�S�3�-ÅAvx·�s�q-rtrtsN��Â������d�Bq-�g·ß�SÅBvx·`sNrts¤ÂdsN·cqE}"���Syxr´��r´rtsZv´��z� -¡
�\���isZz`rt���~z`qS�9rt�cq-�Ns~�kqSzc�3sEq-�g·������isNz`rt���Sz���r(�cq�yÔqS�isZvxsZyx��àNsN�ßÂ��3rt��yx��z���qSz`�
��qS�i�dsZy�}SqS���`sZrGáÆqSz>���i�dsE��qSz��Ns��N�Sz�vtyx�~����sZygâg�)�7�\y��-}~sZyt¡�q-yx�Ô·`��z`���~��q-�7��rÑvx�
�\yx�"���`�Zs´q(�N�~�i����vÔq-vx���SzcqS�cÅÃyÔqS�isZÈA�SyxÕÑÅ×�Sy�vx·`s|}�sZyx�µã`�Eq-vx���~z�qSz`��rw�\z�vx·`sZrt��rA�SÅ
rt���g·�Å×�Syx�NsZ¡Ç�S�`����sE��yx�SÂd�Svx���¤qSrtrtsN�¤Â`�µ��rwvtyÔq�vxsN�~��sNrN�du�s���z\}~sNrwvx����q-vxs(vx·`s���rts(�SÅ
v�È
�i�~sZz`sZyÔq-�k·��\Â�yx���#rw�\rwvxsN�ir)rt�SÅÃv£È
q-yxs(vx���~��r¤áÝ�|��ÄksN�Ô·�qSz`�Gp
��vx���~�Ãâ)Å×�Sy|vx·`s
}�sgyx��ã`�Eq-vx���Sz��SÅ\vx·`sZrts
rwvtyÔq-vxsN�S��sNrN�Su�sA�\sNrt�Zyx��Âds�q)�N�~�i����vÔq�vx���Szcq-�\sZz\}"�µyx�~z��isNz�v
�\sN}�sN���~�dsN�Ñq-v
p
qSrts)vx��·`sN���iq-��vx�S��q-vxs
vx·`sZ��yBrw�\z�vx·`sNrt��rN�~Ä
·`s)���i�`��sN�isNz�vÔq-vx���Sz
�-Å�vx·`sNrts´rwvtyÔq�vxsN�~��sNrl�~zGq-�Zvx�cq-�Pyx�SÂd�Svx���(qSrtrtsZ��Â`����sNr|��rlq-��rt����sNrt�Zyx��ÂdsE�]�

ä å`æ|çdè]é�ê¤ëCìkç]íxé|æ

h�î\ïkî"fZJ×K3O�ðgðgQ-ñ#ï]R×JÃQ~ð�O"YZQ�JÃ[]MPQ-YZQ-[`fgR×_òMc_cï]YZJ×bóðg_dðxfZQ-ñGð3ôÃõ�ö7ïeQ~K-O"÷eðÔQ�fZM]Q-_>JÃ[cø�î\R×ø\Q�fgMPQ
ñ�O\^cJÃ[]ù3O\[Pb�ï]YZQSO\^`J×[]ùGî\ú�K-î\[`fZO�KEfNð�ô û�ö£Vkü´M]JLð(mPO\meQSYCm]÷]YNðg÷]QSð(OßK�RLO\ðZð�î"ú)ðg÷PKNM,O\ðZðÔQSñ�ý
ï]RÃJ×QSð�fZMPO�f3þ7Q�K-O"R×R7ÿ��������	����
���
��GO�ðgðgQ-ñ#ï]R×JÃQ~ð��
þ�M]JLKNM¸J×[PK-RÃ÷Pb]QSð�YZQSO"RÃýwþlî�YgRLbóQ��]O\ñ�mPRÃQ~ð
ðÔ÷PKNM�O\ð�K-RÃ÷]fZKNM�ñGO�fgJ×[]ùGO"[eb�ù�QSO\Y7ñ�Q~ðÔM]J×[]ùeV]ü´M]QSðgQiO"YZQ�ñ#÷]RÃfgJÃý�fZJÃQSYgQ~b�ø�Q-YNðÔJ×î\[eð|î\úBfZYZO"ý
bdJ�fZJÃî�[PO"RUÿ��������	������������O�ðgðgQ-ñ#ï]RÃ_�m]YZî\ï]R×Q-ñGðSVkü´MPQ-YZQ�O"YZQ�úÆ÷]YgfgMPQ-YÑK�î\ñ�m]R×JLK-O�fZJÃî�[PðCb]÷]Q�fZî
fgM]QÑúÇO�KEf�fgMeO�f�fgMPQ�RLO�_\QSYZð7ñGO�_3ñ�î�ø\Q�þ�JÃfgM�YgQ~ðÔmkQSK�f�fgî�QSO�KNM�î\fgM]QSY��ÇO\RÃR×î�þ�JÃ[Pù#mkî�ðgJ�fZJÃî�[
÷][PK�QSYÔfNO"J×[`fgJ×QSð¤î"ú�fgMPQ#K�î�ñ�meî�[]Q-[`fZðCfgMeO�fÑQ��]K�QSQSb�fgMPQ�K-î\YZYgQ~ðÔmkî\[Pb]JÃ[]ù3O�ðgðgQ-ñ#ï]R×_�K-RÃQ~O"Ygý
O"[PK-QSð��EV\ü´Mc÷Pð��\ðg÷PK-K-QSðZðxúÆ÷]ReO\ðZðÔQSñ�ï]R×_�YZQ��`÷]J×YgQ~ð�O"RÃfgQSYgJ×[]ùiK�î�ñ�mkî\[PQ-[`f)RÃîdKSO�fgJ×î\[eð
fgM]YZî\÷Pù\M
m]Mc_cðgJLK-O"RdK-î\[`fZO�KEf
ïeQ-fxþlQSQ-[#fgM]Q´ñGO�fZJÃ[]ùÑmPO\YÔfNðAJÃ[�O¤ðgQSO\YZKNM�úÆî\YAfgMPQ7[PQ��cf�JÃ[PðgQ-YgfgJ×î\[#M]î\R×Q\V
� [PK�Q�fgMPQiM]î\R×QÑJ×ð7úÆî�÷][Pb �dJ×[PðgQ-YgfgJ×î\[�ñ�O�_ßm]YgîdK-Q-QSb9Vcü´MPJ×ð(O\RÃYZQSO�bd_GJ×[Pbd÷PK-QSð�O�R×O�_�Q-Ygý£ïc_`ý
R×O�_�Q-Y|ðgþ�J�fNKNM]J×[]ù�ïkQ�fxþ7Q-QS[ßðÔQ~O"YNKNMGO"[PbGJ×[PðgQ-YgfgJ×î\["!����#�%$��&�%'�(�)�*]÷]YgfgMPQ-Y´K�î\ñ�m]R×Q��dJÃfx_�ñ�O�_



+ ¶�� �d�d�ByÔq-z`���gÕ��#qSz`�G�]� {(�`pA·`·cq�vx�cq�y

O"YZJ×ðgQiJ�ú�fZM]Q�O�ðgðgQ-ñ#ï]RÃ_�YgQ~O\KNM]Q~ð�O3bdQ~O\bcýwQ-[Pb�î�Y-,#.0/ ðxfNO�fZQ��PYZQ��`÷]J×YZJÃ[]ù�fZM]Q�J×[cø\îdK-O"fgJ×î\[
î"ú�ðÔî�ñ�QÑî\fgM]QSY�ïeQSMPO�øcJÃî�Y1�2!���3�4��	�5� 6~ÿ7�8'9���×ÿ:�����;���	�5�%�]î�Y���!���'=<��	�>���EV

?òQ7MPO�ø\Q7ðÔ÷eK-K�Q~ðgðÔúÆ÷]R×RÃ_�O\÷dfgî�ñGO�fgQ~b�Q��dO\ñ�m]RÃQ|ÿ��������	����
���
��AO\ðZðgQ-ñ�ïPRÃJ×QSðB÷PðgJÃ[]ùÑOCfxþlî\ý
RÃQSø\Q-R�K-î\[`fgYZî\RWJ×[�m]YZQ-øcJ×î\÷Pð7þ7î\YZ^:��J×[PK�R×÷PbdJ×[]ùGO#úÆî\YZþ7O\YZbßK�R×÷dfZKNM@�ÇbdQ~ðgK-YgJ×ïkQSb�ïeQSRÃî�þA���dYgQ-ý
ø\Q-YNðgQ¤K�R×÷dfNKNMB�]ðÔ÷P[7C�m]RLO"[PQ�fZO\Yg_Gù�QSO\Y���fgî�Y2�`÷]QÑK�î�[`ø�Q-YgfgQSY��cO"[Pb�ðÔQSø\QSYZO\Reî\fgM]QSY´O�ðgðgQ-ñ#ï]R×JÃQ~ð
ô D"ö�ô E"ö�ô F�öwVBüBî	ù\î�ø�Q-YZ[òmPM`_dðgJ×KSO"R7K�î\[`fNO\KEfNð��UþlQG÷PðgQßO	meO"YNO"ñ�Q�fZQ-YZJ�GSQSbòúÇO"ñ�J×RÃ_>î"ú�R×î�þ´ý
RÃQSø\Q-RcúÆî�YZK-Q�ýwYgQ~ðÔmkî\[eðÔJ×ø\Q7O"R×ù\î\YZJÃfgM]ñGðA^c[]î�þ�[�O�ð
[PO�fZ÷]YNO"RdO\bdñ�JÃfÔfNO"[PK-Q(K�î\[`fZYgî�RÃR×Q-YNðlô H�öwV"üBî
ðÔþ�JÃfZKNM#ïeQ-fxþlQSQ-[#b]JJIWQ-YZQ-[`f
RÃî�þ´ýwRÃQSø\QSR`K-î\[`fgYZî\R×RÃQSYZð��-J×[cø\î�^\Q)[]QSþ ïkQ-MPO�øcJ×î\YNð���O"[Pb�ñ�î\[]JÃfgî�Y
fgM]Q#î�ø\Q-YNO"R×R�m]YZî\ù�YgQ~ðgð´î\úAfZM]Q�O�ðgðgQ-ñ#ï]RÃ_K�]þ7Q�÷PðgQ�OGM]J×ù\M]QSYÔýwR×Q-ø\QSRUbdJLðgK-YgQ-fgQ-ý£QSø\Q-[`fCðg÷]mkQ-Ygý
ø`JLðgî\Y�ô L�ö£VWüUî�ù\Q-fgM]QSY��efgM]Q~ðÔQ#fxþ7î�R×Q-ø�Q-RLðCî\úlK�î�[�fZYgî�RUJ×ñ�m]RÃQSñ�Q-[`f�O"[òO�ðgðgQ-ñ#ï]R×_�ðÔfgYNO�fZQ-ù\_
fgMPO"f(ù\÷]JLbdQSð7fZM]Q�O\ðZðgQ-ñ�ïPRÃ_3mPYgîdK�Q~ðgðlúÆYZî\ñ ðÔfZO\YÔf´fZîNMP[]JLðÔM9V

Xlî\fgMòfgM]Q3ðÔfgYNO�fZQ-ù�_ O"[PbòfZM]Q3O\ðZðÔQSñ�ï]R×_	m]YZîdK�QSðZðÑJÃfZðgQ-RÃú´O\YgQ�Mc_cï]YgJLbÙðÔ_dðÔfgQSñ�ðSVBO([c_
'=6P��î\úWfgM]Q(ðg_dðxfZQ-ñ K-î\[PðgJLðxfNð
î"ú�K�î\[`fZJÃ[c÷]î�÷Pð
ñ�î�ø\Q-ñ�QS[�fNðQ�Çðg÷PKNMGO\ð)ðgQSO\YZKNMPJÃ[]ù¤úÆî\YlO¤MPî\R×Q
î\Y)ñ�î�øcJÃ[Pù�bdî�þ�[�÷][`fgJ×RkK-î\[`fZO�KEf��BfZMPO�f7O"YZQ�ù\î�ø\QSYg[PQSb#ï`_�K�î�[`fgJ×[`÷Pî\÷Pð)K-î\[`fgYZî\RdRLO�þ(ð)O\[Pb
bdJ×ðZK�YZQ�fZQiQ-ø�Q-[`fZð���ðÔ÷eKNM�O�ðRMP[Pb]JÃ[]ù�O�M]î\R×Qiî\Y(K-î\[`fZO�KEfgJ×[]ù3O�RLO�_\QSY��|fgMeO�f¤O\YgQÑm]YZîdK�QSðZðgQSb
ï`_#OÑRÃî�ù\JLK-O"RdbdQ~K�JLðÔJ×î\[�ñGO"^�Q-Y~V"ü´M`÷eð���fZîÑúÆî\YZñ�O\RÃR×_iñ�îdbdQ-R]mkQ-ù\ý£J×[dýwñGO%G-Q�O�ðgðgQ-ñ#ï]RÃJ×QSð
O\[Pb
fgM]QSJÃY7O\ðZðÔîdK�JLO�fZQSb�O\ðZðgQ-ñ�ïPRÃ_�ðxfZYZO"fgQ-ù�JÃQ~ð��\þlQ(ñ#÷PðÔf|÷PðgQ¤OÑMc_cï]YgJLbGðg_cðÔfgQSñGð|O"mPm]Ygî`O\KNM�ô S"ö£V
Tt[ÑfgM]JLðUmeO"mkQ-Y��-þ7Q�úÆî\YZñ�÷]RLO�fZQ�Mc_`ïPYgJLbiO"÷dfZî\ñGO�fNOiô�õ�U�ö`ñ�îdbdQSR×ðUî"ú]O\ðZðgQ-ñ�ïPRÃJ×QSð=C�ðÔfgYNO�fZQ-ù\J×QSð��
þ�M]Q-YZQ¤Q~O\KNM�ðxfNO�fgQÑYZQ-m]YZQSðgQ-[`fNðlO�bdJ�IkQSYgQS[`flúÆî�YZK-Q�ýtK�î\[`fZYgî�RÃR×QSbGïkQ-MeO�ø`J×î\Y´O"[eb3fZYZO\[PðÔJÃfgJ×î\[eð
ïeQ-fxþlQSQ-[	ðxfNO�fZQSð´Q-[eK�îdbdQ�fgM]QiMPJÃù�Mdý£R×Q-ø�Q-R9ðÔfgYNO�fZQ-ù\_Gî\úBfZM]Q�O\ðZðgQ-ñ�ïPRÃ_�V

� ÷]Ylî�ø�Q-YgýwO\YZKNMPJÃ[]ùÑù�î�O"ReJ×ðlfZî#m]YZîdbd÷PK-Q¤O�K�î\ñ�m]÷]fZO�fZJÃî�[PO"ReúÆYNO"ñ�Q-þ7î\YZ^�úÆî�Y|fZM]Q�ø\Q-YZJÃý
MeK-O"fgJ×î\[�O"[Pb�ðÔ_c[`fgMPQSðgJ×ðAî"úWðÔ÷eKNM�úÆî�YZK-Q�ýwù\÷]JLbdQSb�Ygî�ïeî\fgJLK´O\ðZðÔQSñ�ï]R×_�ðxfZYZO"fgQSù\J×QSðSV�?>Q´JÃ[cø�QSðÔý
fgJ×ù�O�fZQ�fgMPQ(÷PðgQ(î"úkfxþlîiù�Q-[]QSYZO\R]Mc_cï]YgJLb�ðÔ_dðÔfgQSñ�ðlðÔî\úÝfxþ7O\YgQ7fZî`î�R×ð���VC_cüBQSKNM3O\[PbßjXW�fZîcî\R��
úÆî\YGfZM]Q	ø\QSYgJ�MeK-O"fgJ×î\[�î"ú�fgM]Q~ðÔQ,ðÔfgYNO�fZQ-ù�JÃQ~ð-VYV(QSYgQSJÃ[8�)þlQ	ïPYgJ×Q�ZP_¸bdQSðZK�YZJÃïkQ�fgMPQ,YgQ~ðÔ÷PR�fNð
î\ïdfNO"J×[]QSb þ�JÃfgM fgM]Q~ðÔQ fgîcî\RLðßO\[Pb î\÷PYßî�þ�[ jQ[\[ O"[PO\RÃ_dðgJ×ð�O"R×ù\î�YgJÃfgM]ñGð3ðgmkQSK�J�MeKSO"R×RÃ_
fZO"J×R×î\YZQSbßfgî�meQSù"ýwJÃ[]ý£ñGO%GSQÑm]Ygî�ï]R×Q-ñGð-V

*BJ×[PO\RÃR×_��`þlQÑbdQ~ðgK-YgJ×ïeQ�O�K-î\ñ�m]÷dfNO�fgJ×î\[eO"RkQ-[cøcJÃYZî\[]ñ�QS[�f´bdQ-ø�Q-R×î\mkQSb3O"f�j7O�ðÔQCfgî�M]Q-R×m
O"÷dfZî\ñGO�fZQ	fgM]QòðÔ_c[`fgM]Q~ðÔJLðßO\[Pb J×ñ�mPRÃQSñ�QS[`fZO�fZJÃî�[ î"úiúÆî�YZK-Q�ýwù\÷]JLbdQSb�YZî\ïkî"fZJ×K	O�ðgðgQ-ñ#ï]RÃ_
ðxfZYZO"fgQ-ù�JÃQ~ð-V�ü´M]Q´fZîcî\R]J×[PK�R×÷PbdQ~ð�O�T`fZO"fgQ(I,O�KNM]J×[]QQW|bdJÃfgî�Y
úÆî\Y�Q-[`fZQ-YZJÃ[]ùÑî�ø�Q-YNO"R×R`ðÔfgYNO�fZQ-ù\_
O"[PbGO�I,îcb]QAW|bdJÃfgî�Y�úÆî\Y7K�YZQSO"fgJ×[]ùÑfgM]QC÷][PbdQSYgR×_cJÃ[]ù�úÆî\YNK�Q�ýtK�î�[`fgYZî\R×RÃQ~b�ïkQ-MPO�øcJ×î\YNð-V�ü´M]Q-YZQ
J×ð(O\R×ðgî�OGjlîdbdQ^]�QS[]Q-YNO�fZî\Y�O"[eb�O�h�Q~O"RÃýwü´J×ñ�QÑI,î\[]JÃfgî�YSV

ü´M]Q´mPO"mkQ-Y�JLð
î\YZù�O\[]J�GSQSb#O\ðAúÆî\R×R×î�þ(ð-V"TcQ~KEfgJ×î\[3û�bdQ~ðgK-YgJ×ïeQ~ð
meQSù"ýwJÃ[]ý£ñGO%GSQ7O�ðgðgQ-ñ#ï]R×JÃQ~ð
úÆ÷]YÔfZM]Q-Y�O\[PbGúÆî�Ygñ#÷]R×O"fgQ~ð)fZM]Q¤Mc_cï]YZJ×b�O"÷dfZî\ñGO�fZî\[3YZQ-mPYgQ~ðÔQS[�fNO�fZJÃî�[Gî"ú9fZM]QiðxfZYZO"fgQ-ù�JÃQ~ð�fZî
O"÷dfZî\ñGO�fZQ�fgM]QSñ�VcTcQ~KEfZJÃî�[_Dim]YZQSðgQ-[`fZðlO�ðgJÃñ�m]R×JJMeQSb�fxþ7î"ýtbdJ×ñ�QS[PðgJÃî�[PO"R]mkQ-ù\ý£J×[dýwñGO%G-Q¤O\ðÔý
ðÔQSñ�ï]R×_���þ�M]JLKNM�J×ð
÷PðgQSb#fZî-M���J×b]QSO\ðAfZM]YZî\÷]ù�M]î\÷df~V"TcQSK�fgJ×î\[`EÑb]QSðZK�YZJÃïkQSðAfZM]Q´ø\Q-YZJ�MeK-O"fgJ×î\[
î"úlO�ðgðgQ-ñ#ï]RÃ_	ðÔfgYNO�fZQ-ù\J×QSð¤÷PðgJÃ[Pù3fgMPQ�ù�Q-[]QSYZO\RBMc_cï]YZJ×b ðÔ_dðÔfgQ-ñGðÑðgî"úÝfxþ´O"YZQifgîcî\RLðSV�TdQSKEfZJÃî�[
FGî\÷]fgR×JÃ[]Q~ð(fZM]Q�K�î\ñ�m]÷]fZO�fZJÃî�[PO"RAQ-[cøcJ×Ygî�[]ñ�Q-[`f(úÆî\YÑðÔfgYNO�fgQSù\_�ðÔ_c[`fgMPQSðgJ×ð�O"[Pb K�îdbdQ�ù\Q-[]ý
Q-YNO�fgJ×î\[8�B÷PðgQSb úÆî\Y�O\K�fg÷PO\R7Q��dmeQSYgJ×ñ�Q-[`fZðSVa*AJ×[PO"R×R×_��)TcQSK�fgJ×î\[PðNH�b#L�ðg÷]ñ�ñGO"YZJ�GSQßYZQSðg÷]R�fNð��
K�î\[eK�R×÷PðÔJ×î\[eð��]O\[Pb3úÆ÷]fg÷]YZQiþlî�Yg^WV

c dfeBgih�íÔæQhkjmlin eporq5qKe0spt-ugíve8q@l�æCêworq5q>e8sptxu�ywz7çdè#lAç5e8g|íve8q

Tt[ifgM]JLðUðgQSK�fgJ×î\[B�SþlQ)úÆî\YZñ�÷]RLO�fZQ)Mc_`ïPYgJLbiO"÷dfZî\ñGO�fNO´ñ�îcb]Q-RLð�úÆî\YBmeQSù"ýwJÃ[]ý£ñGO%GSQ)O\ðZðÔQSñ�ï]R×J×QSðSV
?òQßðÔfZO\YÔfiïc_òb]QSðZK�YZJÃï]J×[]ù,O�YZQSO\R�ýwþlî�YgRLb	Q��dO\ñ�m]RÃQK�UO"ïeðxfZYZO�KEfÑfgM]JLðifZî,O�YgQSm]YZQSðgQ-[`fZO"fgJ×ø\Q
ÿ7'9�%<{�%<�|Zÿ��(O�ðgðgQ-ñ#ï]RÃ_K�dO"[Pb�ðg÷]ïPðgQ��`÷]Q-[`fZRÃ_GúÆî�Ygñ#÷]RLO�fgQÑî�÷]Y´ñ�îdbdQSR�V



} sZyx�µã`�Eq-vx���~z�qSzc���"�\z�vx·`sNrt��r��-Å8~`�Syx�Nsg¡ � ������sE��{l�SÂd�Svx���(�lrtrtsN�¤Â`�µ�#�"vtyÔq�vxsN�~��sNr �

ü´M]QGYgQ~O"RÃý£þ7î\YZRLb O\ðZðgQ-ñ�ïPRÃJ×QSðiþ7QGMPO�ø�Q�J×[cø\Q~ðxfZJÃù`O�fgQ~bÙO"YZQ#úÆYZî\ñ O�*]î�YZbóO\÷dfgî�ñ�O"fgJLK
fgYNO"[Pðgñ�J×ðZðÔJ×î\[UV � [PQGî"ú|fZM]Q-ñf�BJÃ[PðgQ-YgfgJ×î\[>î"ú�O�ðÔmPRÃJ×[]Q�ý£fgîcî\fgM]Q~b Mc÷]ïÙþ�JÃfgM]J×[óO�úÆî\YZþ7O\YZb
K�R×÷dfZKNM O�ðgðgQ-ñ#ï]R×_�JLðCbdQ~ðgK-YgJ×ïkQSb	M]QSYgQ�VWTdQ-Q^*AJ×ùPVAõK�ÇO�� ï7�EVWü´M]Q�úÆî�Ygþ´O"YNbcýtK�R×÷dfZKNM�M]î�÷PðÔJ×[]ù;�
ðÔM]î�þ�[ßJÃ[�*BJ×ùPVWõ>�Æï;���cK-î\[PðgJLðxfNð|î\úBO�K-_`R×J×[PbdQ-Y7þ�JÃfgM�Meø\Q�JÃ[`fgQSYg[eO"RkYgJ×[]ù�ðx�ÇK-RÃ÷]fZKNMßmPR×O"fgQSð��=�
QSO\KNMòþ�J�fZMóðÔm]R×J×[]Q�fgQ-Q-fgMÙO"ïkî\÷dfÑfZM]Q�JÃ[][PQ-YiYNO\bdJ×÷PðSVWü´MPQSðgQ�YZJ×[]ù�ðÑO"YZQ�QSO\KNM>K-O\mPO"ï]R×Q�î"ú
ðÔR×J×b]JÃ[]ù JÃ[Pb]Q-mkQ-[PbdQS[`fgR×_�J×[ fZM]Q M]î�YgJ�G-î�[`fZO"R�mPR×O\[]Q ïc_�÷]m fgî õ\V HÙñ�ñ O\[Pb Ygî\fZO"fgJ×[]ù
O"ïkî\÷df´Oiø\QSYÔfZJ×KSO"RPO%�cJLðSVKO K-_cRÃJ×[PbdYZJ×KSO"R]Mc÷]ïßþ�J�fZMGfgQSQ�fgMßî\[3JÃfZð|î\÷dfZQ-Ylðg÷]YgúÇO\K-Q���ðgM]î�þ�[GJ×[
*BJ×ùPVUõK�ÇO>�=�]JLð´fZîGïeQ�J×[PðgQ-YgfgQ~b�þ�JÃfgMPJÃ[�fZM]QiM]î\÷eðÔJ×[]ùGî"úY*AJÃùeV9õK�Çï;�EV7V(î�þ7Q-ø�Q-Y���fZM]Q�K-RÃ÷dfNKNM
m]R×O"fgQ~ð�O\YgQò[]î"f��´JÃ[ ù\QS[]Q-YNO"R��7O\RÃJ×ù\[PQSb QSJ�fZM]Q-Y�YNO\bdJLO"R×RÃ_ î�Y�fNO"[]ù�Q-[`fgJLO"R×R×_\V´ü´M]QòYNO\b]J×O\R
O\ðZðÔQSñ�ï]R×_óK�R×QSO"YNO"[eK�Q3ïkQ�fxþ7Q-QS[ fgMPQ�Mc÷]ï�O"[Pb¸O,YZJÃ[PùòJLðNU]Vµû%D	ñ�ñ�V)ü´Mc÷Pð��AfZM]Q�YNO\b]J×O\R
O\ðZðÔQSñ�ï]R×_�÷P[PK�QSYÔfNO"J×[�fx_�JLðCñ�î\YZQifZMPO"[ ðgJ���fZJÃñ�QSð¤RLO"YZù\Q-Y(fgMPO\[	fgM]Q�K�R×QSO\YZO\[PK�QiYZQ��`÷]J×YZQSb
úÆî\Y¤ðg÷PKSK�QSðZðSV7O¤b]bdJÃfgJ×î\[PO\RÃR×_��efgM]Q#Mc÷]ï,ñ�÷eðxfÑO"R×JÃù�[	þ�J�fZM,fgMPQ��\ý£YZî"fNO�fgJ×î\[�î\ú)QSO\KNM,ðgm]R×JÃ[PQ
YgJ×[]ù	þ�JÃfgM]J×[�F�ñ�YZO�b]ðÑúÆî�Y�ðÔ÷eK-K�Q~ðgðÔúÆ÷]R|O�ðgðgQ-ñ#ï]R×_��9QSø\Q-[>fZM]î\÷]ù�M>fgM]Qßfgîcî"fZMÙðgmPO�K�J×[]ù	J×ð
õ�H�U#ñ�YZO�b]ðSV

ü´M]QGúÆî\YZþ´O"YNb>K-RÃ÷]fZKNM ñGO�fZJÃ[PùòO"[ebÙî"fgMPQ-Y#O�ðgðgQ-ñ#ï]R×JÃQ~ð�K�JÃfgQ~bóJ×[ TcQSK�fgJ×î\[ õ3ïkQ-R×î\[Pù
fgî OÙðÔmkQSK-J×O\RCK�RLO\ðZð�fgMeO�f3þ7Q,K-O"R×R7ÿ��������	����
���
��ßO\ðZðÔQSñ�ï]R×JÃQ~ð��
þ�M]JLKNM O"YZQ�ñ�÷]RÃfgJÃý�fZJÃQSYgQ~b
ø\Q-YNðgJÃî�[Pð(î\ú)fgM]Q#fgYNO\b]J�fZJÃî�[PO"RAmeQSù"ýwJÃ[]ý£M]î�RÃQ#m]YZî\ï]R×Q-ñ�V:?òQ�MPO�ø�Q#O"RLðgî3ï]÷]J×R�f�Oßm]Ygî\fgî\fx_`m]ý
J×KSO"RCmkQ-ù\ý£J×[dýwñGO%G-QòO\ðZðÔQSñ�ï]R×_ úÆî�YßJ×RÃR×÷PðÔfgYNO�fZJÃî�[ O"[Pb Q��dmeQSYgJ×ñ�Q-[`fZO"fgJ×î\[ m]÷]YZmkî�ðgQSðSV7TcQSQ
*BJ×ùPV´õ>�ÇK%� b � Q���V
ü´MPJ×ð�O\ðZðgQ-ñ�ïPRÃ_óO"ïeðxfZYZO�KEfZð�fgMPQ�ðZO"R×JÃQS[`f�úÆQSO"fg÷]YZQSð�O\[PbómkQSK�÷PRÃJLO"YZJ�fZJÃQ~ð�î"ú
î\÷]Y�Q��]O\ñ�mPRÃQ�fgYNO"[eðÔñ�JLðgðgJÃî�[ O\ðZðgQ-ñ�ïPRÃJ×QSðSV�Xl_ K-î\[PðÔfgYZ÷PK�fgJ×î\[B�
î\÷PY�mPYgî\fgî"fx_cmkQ�JLðGO"[eO"RÃý
î\ù\î�÷Pð#fgî>fgMPQ�úÆî�Ygþ´O"YNbcýtK�R×÷dfZKNM¸O\ðZðÔQSñ�ï]R×_óm]YZî\ï]R×Q-ñ�V��CO\ñ�Q-R×_��
fgMPQ,K�R×÷dfZKNM�m]RLO�fgQ~ðGO"YZQ
YgQSm]YgQ~ðÔQS[`fgQSbßïc_����%|���'�(�O"[PbßfgMPQiM`÷Pï�JLð´YZQ-m]YZQSðgQ-[`fgQ~bßïc_ßO�^�Q-_\Q~bßmkQ-ùeV

ü´M]Q3m]YZî"fZî"fx_cmeQ�O\ðZðÔQSñ�ï]R×_ MPO�ð�O\[ó÷][PK�î�[cø\Q-[`fZJÃî�[PO"R�mkQ-ù\ý£J×[dýwM]î\R×QGfx_cmeQ�ðxfZYg÷PK�fg÷]YZQ\V
ü´M]Q�úÆQSñGO"R×Q#mPO\YÔfÑJLðCñGO\b]Q#÷]m>î"ú�MPø\Q#R×O�_�Q-YNð��eQSO\KNM J×ðÑO��)R×Q��dJÃù�R×O�ðCðgM]Q-Q-f��Wñ�QSO�ðÔ÷]YZJ×[]ù
õ�H�U8��õkL%UB��õ\õ|ñ�ñ fgMPJ×KN^WV�ü´MPQSðgQ�R×O�_�Q-YNð�O"YZQ(ðxfNO\KN^\Q~b�J×[3OiRLO"YZù\QSYAYZQSK�fZO\[]ù\÷]RLO"Y)K-î\[`fZO\JÃ[]ý
Q-Y��`ñ�Q~O\ðg÷]YgJ×[]ù�õ��KUB�|û%UKUiñ�ñ�V#V(Q-[eK�Q��cfZM]QÑR×O�_�Q-YNðlO\YgQÑK-O\mPO"ïPRÃQ�î"úa�]ý{�ßðÔR×JLbdJÃ[Pù#ñ�î"fZJÃî�[
YgQSR×O"fgJ×ø\Q´fgî�QSO\KNMGî\fgM]QSY|O"[ebGðÔñGO"R×RPYZî"fNO�fZJÃî�[Pð)O"ïkî\÷]f)fgM]Q¤ø\QSYÔfZJ×KSO"RPO%�cJLðSV�W|O�KNM�RLO�_\QSY)MPO�ð

áÆq�â áÝ��â

áÝÂcâ áÆ�`â áÝsEâ

����� Á��cÁ áÆq\� ÂdâY~`�-ytÈ�q�yÔ���N����vx�Ô·�q-rtrtsN��Â����#�eáÝ�~� �P� s�âY�WsN�iq-zc���ÃqN��sgyxr|��z�vx·�s´��yx�-vx�Sv����ds7�dsN�S¡Ç��z�¡
��q-àNs�q-rtrtsN��Â����



� ¶�� �d�d�ByÔq-z`���gÕ��#qSz`�G�]� {(�`pA·`·cq�vx�cq�y

O¤KNMPO\YZO�KEfZQ-YZJ×ðÔfgJLK-O\RÃR×_`ýwðgMPO"mkQSb�M]î�RÃQx�ÇK-JÃYNK�÷]RLO"Y���ðÔJ×[]ù\R×Q�ýtðgRÃî\fÔfgQ~b �~î\Y�bdî\÷Pï]RÃQ-ýwðgR×î"fÔfZQSb��UK�÷df�J×[
J�f�fZM]Ygî�÷]ù\M�þ�M]JLKNM�fgM]Q�mkQ-ùiK-O\[�mPO\ðZð��"O�ð�ðÔMPî�þ�[�J×[N*AJ×ùPV]õ>�ÇK�� b���V\ü´M]Q�mkQ-ùÑJLð)K�_cR×JÃ[Pb]YgJLK-O\R
JÃ[ ðgMPO\meQK�PQ��]K-Q-mdf(úÆî�Y¤OGðgñGO"R×RU^\QS_���*AJÃùeVUõK�ÇQ��9�EVWü´M]Q�ðÔfgYZ÷PKEfZ÷]YgQ�MPO\ðCïeQSQ-[	ñGO\bdQ�þ�J�fZM
R×O\Ygù�Q#K�R×QSO\YZO\[PK�Q~ð^�Ç÷]m fZîòõ�õ\V�FGñ�ñ���ïeQ-fxþlQSQ-[ fgM]Q�meQSù	O"[Pb,fgM]Q�M]î�RÃQ~ð��kM]î�þ7Q-ø\QSY��efgMPQ
meî`ðÔJÃfgJ×î\[	Q~K-K�QS[`fgYZJ×K-J�fZJÃQ~ð(O\KNM]J×Q-ø�O\ï]RÃQiïc_ßfgM]Q#M]î\R×QSð��Ç÷]m�fgî_E`ûdV�F�ñ�ñ���O"YZQiñ�÷PKNM	RLO"YZù\QSY
fgMPO\[�fZM]QiJ×[PðÔQSYÔfZJÃî�[�K-RÃQ~O"YNO"[PK-QSðSV

ü´M]Q)O\ðZðÔQSñ�ï]R×_(Q��cmkQ-YZJ×ñ�QS[`fBðxfNO"YgfZðWþ�JÃfgMÑfZM]Q)mkQ-ù�î\[�fZî\miî"ú`fgMPQYMPYNðxf9RLO�_\QSYSV�ü´M]Q�ù�î�O\R
J×ð´fZî3J×[PðÔQSYÔf�fZM]QimkQ-ùGfZM]Ygî�÷]ù\M�fgMPQ�M]î\R×QSð(î\[	O"R×R�fgMPQ�R×O�_�Q-YNð´O"[Pb�YZQSO�KNMßfZM]Qiïeî\fÔfZî\ñ5î"ú
fgM]Q´ïkîk�WV"üBîÑO\KNM]J×Q-ø�QlJ×[PðgQ-YgfgJ×î\[�fZM]YZî\÷]ù�M#O"R×RcfgMPQ7RLO�_\QSYZð��SfgM]Q´mkQ-ùiðÔMPî\÷]RLb#ðgQSO\YZKNM�úÆî\Y
fgMPQ
M]î\R×Q(î\[3OÑRLO�_\QSY)O"[PbB�%MP[Pb]JÃ[]ù#J�f��\ñ�î�ø\Q(b]î�þ�[�fgîÑfgMPQC[]Q��`flR×O�_�Q-Y��\O"[Pb#fZM]Q-[3YZQ-mkQSO"f)fgMPQ
ðÔQ~O"YNKNM9VPü´M]Q�mkî�ðgJÃfgJ×î\[PðCî"ú
fgM]Q�R×O�_�Q-YNð´JÃ[PðgJLbdQ�fZM]Q�K�î�[`fZO"J×[]QSYCO"YZQ�O"YZï]JÃfgYNO"YZ_ßO"[Pb�MPQ-[PK-Q
fgM]QimkQ-ù3KSO"[][]î\f�ïeQiù�JÃø�Q-[�O�mPYgQ~bdQ�fZQ-YZñ�J×[]Q~b3fZYZO%�xQSKEfZî\YZ_�fgMPO"f(þ�JÃR×R�R×QSO\b�JÃfCðxfZYZO\JÃù�M`flfZî
fgM]QÑM]î�RÃQ~ð-V]üBYg_cJ×[]ù#fgî�ï]YgQ~O"^3bdî�þ�[�fgMPQÑK-î\ñ�m]R×Q��ßðZKNM]Q-ñ�QÑJ×[�fZî�ðgJ×ñ�mPRÃQSY(ðxfZYZO"fgQ-ù�JÃQ~ð��`þ7Q
K-O"[�JLbdQ-[`fZJ�úÆ_ßfxþlî3bdJLðÔfgJ×[PKEfCïkQ-MeO�ø`J×î\YNðSV � [PQiïeQSMPO�øcJÃî�Y����:���%'932���´JLð´fgM]Q#ðÔQ~O"YNKNM�K-O\YgYZJ×QSb
î\÷df�fZî�Me[Pb�fgM]Q�MPî\R×QÑO"úÝfgQSY(K�î\[`fNO\KEfZJÃ[Pù�O�RLO�_\QSY��cþ�M]J×RÃQÑfZM]Qiî"fZM]Q-Y����=��(���'=<	�7J×ð´fZî�ñ�î�ø�Q
bdî�þ�[�fZîÑK-î\[`fZO�KEf�O"[]î\fgM]QSY
R×O�_�Q-YUî�[PK�Q�O\RÃJ×ù\[]ñ�QS[�f
MPO�ðBïkQ-QS[�O�KNM]J×Q-ø\Q~b�VP�Çü´M]QSYgQ7JLð�O"RLðÔî�O
�8�%|���'����K���;<�� �X3���<��&����ïeQSMPO�øcJÃî�Y���[]î"f´bdQSðZK�YZJÃïkQSbßM]Q-YZQ�ô S�öwV � O(RÃfgMPî\÷]ù�Mßþ�JÃfgM]J×[�O�ïeQSMPO�ø`ý
JÃî�YÑfgM]Q3K-î\[`fgYZî\R�RLO�þ O\[PbÙðÔQ~O"YNKNMòðÔfgYNO�fgQSù\_ O\YgQGK-î\[`fgJ×[c÷]î\÷Pð��WfgMPQ�fgYNO"[PðgJ�fZJÃî�[òïkQ�fxþ7Q-QS[
ïeQSMPO�øcJÃî�YZðCJ×ð�O3bdJLðgK-î\[`fgJ×[c÷]î\÷eðY�x÷]ñ�m9V V(QS[PK�QK�kfgM]JLðCmPYgî�ï]RÃQSñ5úÇO"R×R×ð¤÷][PbdQSYCfZM]Q#b]î\ñGO"J×[
î"ú
M`_cï]YZJLb�ðg_dðxfZQ-ñGð(O\[Pb�ðÔM]î�÷]RLb�ïkQÑfgYZQSO"fgQ~b�O�ð(ðg÷PKNM9VPü´M]QiMc_cï]YZJ×b�O\÷dfgî�ñ�O"fgî�[�ñ�îdbdQ-R
î"úAfgM]Q�K-î\[`fgYZî\R×RÃQSY|úÆî�Y´fgM]JLð�mkQ-ù\ý£J×[dýwñ�O�G-QiO\ðZðgQ-ñ�ïPRÃ_GJLð(bdQ~ðgK-YgJ×ïeQ~bßïkQ-R×î�þiV

¡ ¢�£ ¤�¥&¦�§%¨�©>ª�©�«Bª�¬Pª�©5¦�¬#­0®r¯-°;©5­:ª�¦�±{²�¨�ª�³0©�´-©5µ#¶�¥&­8¶2·¸¬#¹K©
?òQ#MPO�ø\QÑJLbdQ-[`fgJ�MPQ~b�fxþlîGmPYgJ×ñGO"YZ_ßïkQ-MPO�øcJ×î\YNð´úÆî\Y�fZM]JLð¤O�ðgðgQ-ñ#ï]RÃ_:º � ����'93��GO\[Pb��=�#(���'=<��
úÆî\Y�Q~O\KNMóRLO�_\QSYSVUü´Mc÷Pð��UJ×[ O\RÃRlfgM]QSYgQ�O"YZQ,õ�U,b]J×ðZK�YZQ�fZQßðxfNO�fZQSð_�ÆúÆî\YNF	RLO�_\Q-YNð��¤fgMPO"f�fgMPQ
O\ðZðÔQSñ�ï]R×_#KSO"[�ïeQ¤JÃ[3O"f|O"[c_�meî�JÃ[`f|î\úefZJÃñ�Q\V>Tt[3O\bPbdJ�fZJÃî�[B�"fZM]Q-YZQ�JLð|ON»;¼>.8½>¼�ðxfNO�fgQK��O\[Pb
fgM]Q1MP[eO"R0¾^¿:¿7À#ÁP¼òðxfNO�fZQ��]ñGO"^cJ×[]ùGO#fgî"fNO"R9î\úlõ�û#ðÔfZO"fgQ~ð-V � fZM]Q-Y(ðgmkQSK�JLO"R×J�G-QSb�YZî\÷dfZJÃ[PQSð��
ðÔ÷PKNM�O\ðx� ����'93��������	<��&���Â��
���<��&����ÃUO"YZQÑJÃ[PK-RÃ÷ebdQSb�O\ð´meO"YgfZð´î"úBfgM]QimPYgJ×ñGO"YZ_3ïeQSMPO�øcJÃî�YZðSV

»7ÀP.8½:¿7Ä ¦�ª�¬#ª�©5¦�Å Tt[GQ~O\KNM�»7ÀP.0½7¿7Ä	ðÔfZO"fgQ��"fgM]Q�K�î\[`fZYgî�RÃR×Q-Y�ñ�î�ø\Q~ð
fgMPQ(meQSù�fZî�meQSYÔúÆî�Ygñ
OóYgQ~KEfNO"[]ù�÷]R×O\YßðgQSO"YNKNM�úÆî\YßfgM]QòM]î\R×Q��ÝfZM]Q-YZQ JLð�O"RLðÔî O ðgQSO\YZKNM J×[ YZî"fZO"fgJ×î\[ úÆî�Yß^\QS_`ý
ðÔR×î"f�O"R×J×ù\[]ñ�Q-[`fiO"[Pb,fgM]Q3O"úÆî\YZQ-ñ�Q-[`fZJÃî�[]QSb	RLO�_\QSY¤JLbdQS[�fZJJMkK-O�fZJÃî�[B�9ðgQ-Q�ô F�öCô S"ö	��V Tt[ úÇO�KEf��
QSO\KNMÆ»7ÀP.8½:¿7Ä ðÔfZO"fgQ���ÇBÈv��JÃfZðgQ-RÃú�K�î�[PðgJ×ðÔfZð#î"ú¤fxþlî úÆ÷][PKEfZJÃî�[Pð���î\YGðÔ÷PïPðxfNO�fZQSð��Aù�Ygî�÷]mkQSb
fgî\ù�Q�fZM]Q-Y`�&*AJÃùeVkû��ÇOK�9�EV�Tc÷PKNM	M]J×Q-YNO"YNKNM]JLK-O\R9ðxfNO�fgQ#ñGO\KNM]J×[]QSðCK-O"[	ïkQ�YZQ-mPYgQ~ðÔQS[�fZQSb�÷PðgJÃ[Pù
O�úÆî�YgñGO\RÃJLðÔñ Q-ø\îdKSO�fgJ×ø\Q�î"ú)T`fNO�fgQ�jlMPO"YgfZðiôÃõ\õ-ö£V

� [�QS[`fgQ-YZJ×[]ù�fgM]Q�»:ÀP.8½:¿;ÄÙðÔfZO"fgQK�dfgM]Q#K�î\[`fZYgî�RÃR×Q-Y(ðgM]JÃúÝfZð´fZîGfgM]Q��:����'93��É�=���	<��&���J��
��%�
<��&�%��YZî\÷]fgJ×[]Q��dO"[eb3ù\÷PJ×bdQ~ðlfgM]QÑmkQ-ù�fgî#fgM]QiK-Q-[`fgQSY7î\ú9fgMPQÑðgQSO\YZKNM�O"YZQSO]V>Tt[�fgM]Q�ÊA��3�<{�%���
�%6P���%'^� ����'93��GYZî\÷]fgJ×[]Q�fZM]Q�K-î\[`fgYZî\R×R×Q-YCñ�î�ø�QSð�fZM]Q�meQSù�O\RÃî�[]ùßOßfgYNO��xQSK�fgî�Yg_ßúÆî\YZñ�J×[]ù�O
YgQ~KEfZO\[]ù\R×Q(î\úUJÃ[eK�YZQSO\ðgJ×[]ù�ðgJ×bdQ-ý£R×Q-[Pù"fgM�JÃ[3fgM]Qx�]ý{�Gm]RLO"[]Q`�&*AJÃùeV]û#�Æï7�Ë�EVP? MPJÃR×Q�ðgQSO\YZKNMPJÃ[]ù;�
fgM]QimkQ-ùGJLð(O"RLðgî�K-î\[`fgYZî\R×R×QSbßfgîGñGO"J×[`fZO"J×[�OGbdî�þ�[cþ7O\YZb3úÆî\YNK�Q��&�5�7î\[�fgMPQiR×O�_�Q-Y~Vcü´MPQSðgQ
ñ�î�ø�Q-ñ�Q-[`fNð�O"YZQ(O\K-K-î\ñ�m]R×J×ðgM]Q~b#ïc_#ñ�î�øcJ×[]ùÑfgMPQ(JÃñ�mkQSb]O\[PK�Q¤K�î\[`fZYgî�RÃR×Q-Y�Ì ð��%<�<�'9�K3�<���'´ô D"ö£V

TwúefZM]Q(mkQ-ù1MP[PbPð�fgMPQ�M]î\R×Q���fZM]QCðgQSO\YZKNM�J×ð|ðÔ÷PKSK�Q~ðgðÔúÆ÷]RPO\[Pb#fgM]QCK-î\[`fgYZî\R×R×Q-Y
ñ�÷PðÔf|ðgM]J�úÝf
fgîGfZM]Q�K�î�YgYZQSðgmkî\[PbdJ×[]ù�Í�Î8Ï�À#½>¼òðÔfZO"fgQ�O\ð�fgM]Q#meQSù3ðxfNO"YgfZð´fZî3ñ�î�ø\Qibdî�þ�[�fgMPYgî�÷]ù\M�fgMPQ
R×O�_�Q-Y~VBüBîòYZQSK-î\ù\[PJ�GSQGfgM]JLð#fgYNO"[PðgJÃfgJ×î\[ J×[ fZM]Q�ðxfNO�fgQ�î"ú�fZM]Q	O\ðZðÔQSñ�ï]R×_��BfgMPQ�K-î\[`fgYZî\R×RÃQSY



} sZyx�µã`�Eq-vx���~z�qSzc���"�\z�vx·`sNrt��r��-Å8~`�Syx�Nsg¡ � ������sE��{l�SÂd�Svx���(�lrtrtsN�¤Â`�µ�#�"vtyÔq�vxsN�~��sNr �

Rectangular
Search

Si
Search
Initialization

áÆq�â áÝÂdâ

����� Á�ÐPÁ áÆq�âxÑw�"vÔq-vxsEpA·cq-ytvvÒ¤ÅL�SyRÓ5Ô%Õ;ÖK×5ØW�PáÝÂdâ
�"���i����s7yxsN�ZvÔq-z`�~����q-y|rtsEq-yx�Ô·��`q-vx·#��z�Ù`¡&Úi�`��qSz�s

q
0 Ii Ii+1

Si Si+1 A

CONTACTED
LAYER

FOUND

ALIGNED
HOLES

HOLE

����� Á�Û]Á �|�\Â�yx���#�|��vx�S��q-vx�~z�{|sN��yxsNrtsZz"vÔq�vx���~z

K�î\[`fZJÃ[c÷]î�÷PðÔR×_�YZ÷][Pð|O"[GQ-ø�Q-[`fÔýtKNM]Q~KN^�Ygî�÷dfgJ×[]Q�V�ü´M]Q(QSø\QS[�f Ü>Ý8Þ8ÎBß Ä8Ý0àKÀ�KSO"[�ïeQ�bdJLðxfZJÃ[dý
ù\÷]JLðÔMPQSb	ïc_�Oßðg÷Pb]bdQS[ bdYZî\m,J×[	fgMPQ#ðgQ-[PðgQSb�úÆî�YZK-Q_�ÇO\RÃî�[]ù3fZM]Q�ø�Q-YgfgJLK-O\R0�5�EVWü´M]J×ð�ðgm]JÃ^�Q
JÃ[ßfgM]Q�ðÔQS[PðÔQ~b�úÆî\YNK�Q¤J×ðlïkQSK-O\÷PðgQ(fgMPQ¤mkQ-ù;��þ�M]J×R×QCm]÷PðgM]J×[]ù#O\ù�O\JÃ[PðÔf|fZM]QCRLO�_\QSY��`ðÔ÷eb]bdQ-[PRÃ_
RÃî`ðÔQ~ð�K�î\[`fNO\KEf�þ�M]QS[�JÃfCO"R×J×ù\[Pð´þ�JÃfgM�fgMPQiM]î\R×Q\V

Í2Î0Ï�À#½>¼ ¦�ª�¬Pª�©5¦�Å ? M]Q-[#fgM]Q�K-î\[`fgYZî\R×RÃQSYBJLð
J×[�O\[`Í�Î8Ï�À#½>¼3ðxfNO�fZQ7JÃf�ñGO"^\Q~ð9fZM]Q�mkQ-ù�ñ�î�ø�Q
bdî�þ�[�fZM]Ygî�÷]ù\M�fgM]Q�MPî\R×Q|fZîÑK-î\[`fZO�KEfAfgM]Q´[]Q��cf
RLO�_\QSYX��O"ù`O"J×[�ïc_iñ�î�ø`J×[]ù¤fgM]Q�O"fÔfgYNO\K�fgî�Y���V
ü´M]Q-YZQ#O\YgQ�û3QSø\Q-[`fNðCmkî�ðZðÔJ×ï]R×Q#J×[,fZM]JLð�ðÔfZO"fgQ�VWü´MPQ#QSø\Q-[`f^¿:Ý8Î ¼>.B¿;¼:À�ß à�.5á0À�½ÙJ×ðÑO\R×ðgî
bdJ×ðÔfgJ×[]ù�÷]J×ðgM]Q~b	ïc_�OßðÔQS[PðÔQ~bcý£úÆî\YNK�Q�ðgm]J×^\Q\VWü´M]Q�ðÔQS[PðÔQ~b�úÆî\YNK�Q#J×ðC[]QSO\YgR×_ÉGSQ-YZî3þ�M]QS[,fgMPQ
meQSù#JLð|[Pî"f´JÃ[�K�î\[`fNO\KEf7þ�J�fZM�O\[`_�RLO�_\QSYlO"[ebGJ×ð7ñ�î�øcJÃ[Pù�bdî�þ�[9VcX7÷df7þ�MPQ-[3fZM]Q�meQSù#M]JÃfZð
O#RLO�_\QSY��`fZM]Q�ðÔQS[PðgQSbßúÆî\YNK�QiðÔ÷eb]bdQ-[PRÃ_�ðÔM]îcî\fZð´÷]m9V

TwúdfgM]QlM]î\R×QSðUî\[ÑfgMPQ7K-÷]YgYZQ-[`f9RLO�_\QSY��ÝfZMPO�fAfgM]QlmeQSù(JLðUñ�î�øcJÃ[Pù�fgM]YZî\÷Pù\M;��O\[PbÑfZM]Q|[]Q��cf
R×O�_�Q-Y
O"YZQ´O\RÃJ×ù\[PQSb �~fgMPQ-[�fgM]Q´mkQ-ùÑþ�J×RÃR]ñ�î�ø�Q|fZM]Ygî�÷]ù\M�fgM]Q�[PQ��cf�R×O�_�Q-YAþ�J�fZM]î\÷df|K-î\[`fZO�KEfgý
JÃ[]ù�J�f~V>OC[]î"fZM]Q-Y7Q-ø�Q-[`fÔýtKNM]QSKN^#Ygî�÷dfgJ×[]Q(JLð)÷eðÔQ~b�fgî�ðgJ×ù\[PO\R]fgMPJ×ðlQ-ø�Q-[`f�º5Ä8Ý8à>À�Ï .8à>âäã0ÎBÀ#ß�V
� [ YZQSK�î�ù\[]JÃfgJ×î\[ î"ú)fZM]J×ðÑQSø\QS[�f��kfgM]Q�K�î�[�fZYgî�RÃR×Q-YÑðgM]J�úÝfNð¤fgî�fgM]Q�K�î�YgYZQSðgmkî\[PbdJ×[]ùÉÍ�Î8Ï�À#½>¼
ðxfNO�fgQiO\[Pb�fgM]QimkQ-ùGK�î�[`fgJ×[`÷PQSð7fgîGñ�î�ø�Q�bdî�þ�[UV

ü´M]QÑM`_cï]YZJLb�O\÷dfgî�ñ�O"fgî�[�YZQ-m]YZQSðgQ-[`fNO�fgJ×î\[�î"úAfgM]JLð�K�î�[`fgYZî\R×RÃQSY7JLð(ðgM]î�þ�[ßJ×[�*AJÃùeV�D]V

å ære9ç5l�í9uveUêèç�éRlYsëê-uËe�ì1íïîÙéihkæ íËsëeUæAqcíÔé|æ�lYu�d�e8gih�ígæRhkjðlan e

O ðgJÃñ�m]R×J�MPQSb fxþlî\ýwb]JÃñ�Q-[eðÔJ×î\[PO\R|ø�Q-YNðÔJ×î\[ñ��*BJ×ùPViE5��î\úCî\÷]Y�m]YZî"fZî"fx_cm]JLK-O"RlmeQSù"ýwJÃ[]ý£ñGO%GSQ
O\ðZðÔQSñ�ï]R×_óþ7O�ð�÷PðÔQ~b úÆî�Y�Q��dm]R×î\YZJÃ[]ùòfgMPQ,ðÔJ×ñ�÷]RLO�fZJÃî�[¸O\[Pb ø�Q-YZJJMkK-O�fZJÃî�[ î"úÑðxfZYZO"fgQSù\J×QSðSV
ü´M]QCm]YZî\ïPRÃQSñ�JLðlYgQ~bd÷PK�Q~b�ïc_#fxþ7î�bdJ×ñ�Q-[PðgJ×î\[Pðlþ�J�fZMGfgMPQ¤YZQSðÔfgYZJ×K�fgJ×î\[�fZMPO�flfgM]Q¤meQSù#K-O\[
ñ�î�ø�Q
î\[]R×_CJ×[ÑfgM]Q���î\Y8�CbdJÃYZQSK�fgJ×î\[��ÆJ£V Q\V��-[]îQ�¤ñ�î�ø�QSð��E[]î�YZî"fZO"fgJ×î\[Pð��EV�jlî\YZYgQ~ðÔmkî\[Pb]JÃ[]ù�RÃ_K�



  ¶�� �d�d�ByÔq-z`���gÕ��#qSz`�G�]� {(�`pA·`·cq�vx�cq�y

fgM]Q�RLO�_\QSYZð´KSO"[�î\[]R×_ßñ�î�ø�Q�þ�JÃfgM�fZM]Q�mkQ-ùGJ×[�fgM]Q\�Pýwb]JÃYZQSK�fgJ×î\[9V#Twf¤J×ð(O�ðgðg÷]ñ�QSb�fZM]Q-YZQiJ×ð
[]î	úÆYZJ×K�fgJ×î\[B�AðÔî O,R×O�_�Q-Y�þ�J×RÃRl[]î"f�ñ�î�ø\QGþ�M]QS[ÙfgM]Q�meQSù,ñ�î�ø\QSð�O"R×î\[]ù�fZM]Q3fZî\m î\ú´JÃfZð
ðÔ÷]YgúÇO\K-Q\V

òB¢�£ ¯x­:°B¥ä¨�²7­0óô©5­:ª

ü´M]QCmkQ-ù�JLðlYgQSm]YgQ~ðÔQS[`fgQSb�ïc_GO1M#�dQSb�mkî\J×[`f��`þ�M]JLKNM3J×ð)fgM]Q�K�QS[�fZQ-Y7meî�JÃ[`f|î�[GfgMPQCïkî"fÔfZî\ñ
î"ú9fZM]QÑmeQSùPVdü´M]Q�mPO"YNO"ñ�Q�fZQ-YNð�úÆî�YlfZM]Q�meQSù#J×[PK�R×÷PbdQKºP��mkî�ðgJÃfgJ×î\["�Jõ��:�=�#�#meî`ðÔJÃfgJ×î\[��Âõ;�5�=�
M]Q-J×ù\M`f��Âõ:ö;���|O"[eb¸þ�JLbcfZM÷�Jõ�ø-��V ��O\YZO\ñ�Q-fgQSYZð#úÆî\YGQ~O\KNM�R×O�_�Q-YGO"YZQ�º�ù&��úû�Æî�IWðgQ�fGúÆYZî\ñ
�;üRÈ�ý�þpU>�=�:ùäøAù&úñ�Æþ�JLbcfgMòî"ú)R×Q�úÝfÑðÔM]î�÷]RLbdQ-Y=�=�:ùäø-ö�úñ�Æþ�JLbcfZM î"ú)MPî\R×Q��=�:ùäøAÿ�ú �Æþ�JLbcfgMòî"ú
YgJ×ù\M`flðgM]î\÷PR×bdQSY���� � ��úô�Æfgî\fZO"RkQSKSK�QS[�fZYgJLK�JÃfx_#�=�>ù&�Kú�����mkî�ðgJ�fZJÃî�[Gî"ú�fZM]Q(fZî\mßðg÷]YgúÇO\K�QCî"ú�fgMPQ
R×O�_�Q-Y=�=�PO\[Pb�ù�ö�ú �ÇM]Q-J×ù\M`f=�EV:V(Q-YZQ��;úÙYgQSm]YgQ~ðÔQS[`fZð´RLO�_\Q-YAú�V;ùä�;úóðÔM]î�÷]RLb�ïeQ�[Pî3RÃQ~ðgð(fgMPO\[
U	O"[Pb>[]î	ù�YgQ~O�fgQSY�fgMPO\[òfZM]QGfZî"fZO\R)QSKSK�QS[�fZYgJLK�JÃfx_,î\úlfZM]Q3RLO�_\Q-Y�� � �;ú8�EVAXlQ3O�þ´O"YZQ#fgMPO"f
O"RÃfgM]î�÷]ù\M fgM]QSYgQ�J×ð�[]î�K�î�[][]Q~KEfgJ×î\[òðÔM]î�þ�[òJÃ[�*AJÃùeV7E�ïkQ�fxþ7Q-Q-[ fgM]Q�R×Q�úÝf�ðgM]î\÷]RLbdQSY�O\[Pb
YgJ×ù\M`f�ðgM]î�÷]R×b]Q-Y�î"úlO�R×O�_�Q-Y��]fZM]Q-_,O\YgQ�K�î\[P[]QSK�fgQSb9V�Tdîßþ�M]QS[]Q-ø�Q-Y�î\[]Q�î"ú)fZM]Q-ñ<ñ�î�ø�QSð��
fgM]Qiî\fgM]QSY�ñ�î�ø�QSð7þ�JÃfgM�J�f~V

òB¢	¡ ��²7­:ª�¨�²��Q«Bª�¨�¬Pª�©5µ7¥&©5¦

?òQ�ïP÷]JÃRLb,O\[�QSø\QS[�fgý£ïeO\ðgQSb�K�î�[�fZYgî�R9ðxfZYZO"fgQSù\_�O�ð(bdQ~ðgK-YgJ×ïeQ~b�JÃ[ TcQ~KEfZJÃî�[ ûdV×õ��]÷PðgJ×[]ùGfgMPQ
fxþlîóm]YZQ-øcJ×î\÷PðgR×_ J×b]Q-[`fgJ�MPQSb K-î\[`fgYZî\R×R×QSb¸ïeQSMPO�øcJÃî�YZðSV � []Q	JLð�fgî ñ�î�ø�Q�fZM]Q,mkQ-ù O\RÃî�[]ù
fgM]Q�ðÔ÷]YgúÇO\K-QSð�î"ú�R×O�_�Q-YNð��BðÔQ~O"YNKNM]JÃ[Pù�úÆî\Y�MPî\R×QSð�÷eðÔJ×[]ù O,K-î\[PðÔfZO\[`f�ø\QSRÃîdK�JÃfx_ ���:���%'932�Pº0�
bdJÃYZQSK�fgJ×î\[ ñ�î�ø\QSñ�Q-[`fßî\[PRÃ_K�l÷PðgJ×[]ù O K-î\[PðÔfZO\[`fßø\QSRÃîdK�JÃfx_������K��VXOC[]î"fZM]Q-Y�J×ð3fgî¸ñ�î�ø�Q
fgM]Q,mkQ-ù b]î�þ�[¸fZM]Q,M]î�RÃQ	î�[PK�Q�fZM]Q,M]î�RÃQ	JLðGúÆî�÷][Pbp���=�#(���'=<�º � bdJ×YgQ~KEfgJ×î\[ ñ�î�ø\QSñ�Q-[`f
î\[]R×_��W÷PðgJÃ[Pù�O�K�î�[PðxfNO"[`f¤ø�Q-R×îdK�JÃfx_��	��
���V ?òQ�÷PðgQ�O"[òO�b]bdJÃfgJ×î\[PO\R
ïeQSMPO�øcJÃî�Y(fgî	ðÔfgî�m,fgMPQ
ñ�î�ø�Q-ñ�Q-[`f�î\ú´fgM]Q�meQSù î\[eK�QGfZM]Q3fNO\ðg^òJLð�ðg÷PK-K-QSðZðxúÆ÷PRÃR×_>O�K-K-î\ñ�m]R×J×ðgM]QSbr�ÆfgM]Q�meQSù M]JÃfZð
ïeî\fÔfgî�ñ î\ú
fgM]Q�ïkîk���EV��¤J�IkQSYgQS[�f�K�î\[`fZYgî�R�ïeQSMPO�øcJÃî�YZð´þ�J×RÃRBïeQ�÷PðÔQ~b�þ�M]Q-[�fZM]Q�mkQ-ùGJLð(J×[
bdJJIWQ-YZQ-[`f�ðxfNO�fZQSðSV`ü´M]Q��:���%'932��ïkQ-MPO�øcJ×î\Y7J×ðlJ�fNðÔQSR�úAñGO\bdQ¤÷]mßî\ú9fxþlî�bdJLðxfZJÃ[PK�f�ïeQSMPO�øcJÃî�YZð�º
(����%'932�P'=�J���P<|O"[eb (�����'93��5����
�<£V9ü´M]Q#mkQ-ù�JLð�O\RÃþ´O�_dð(ñGO\b]Q�fZî�ðgQSO\YZKNM	fZî�þ7O\YZbPð�fgMPQ�YZJ×ù\M`f
MPYZðÔfSV7Twú|JÃf�MPJ�fNðCfZM]Q�YgJ×ù\M`f¤ïeO"YZYgJ×Q-Y¤þ�J�fZM]î\÷dfxMP[Pb]JÃ[]ù�fgMPQ#M]î�RÃQK�eJÃfÑþ�JÃR×R�ðxfNO"Ygf�ðgQSO"YNKNM]J×[]ù
fgî�fgMPQ�R×Q�úÝf~V

xmax

lhn

x min

z max

lzn

lxn lwln lwhn lwrn

= 0
z min = 0

ph

pw

(px, pz)

����� Á��kÁ ÄAÈA�S¡������isNz�rt���~zcq-�:�WsN�-¡Ç��z\¡£¶�qSàNsA��yx�~Â`��sN�



} sZyx�µã`�Eq-vx���~z�qSzc���"�\z�vx·`sNrt��r��-Å8~`�Syx�Nsg¡ � ������sE��{l�SÂd�Svx���(�lrtrtsN�¤Â`�µ�#�"vtyÔq�vxsN�~��sNr ¢

� ��eUèPí��Ñì:lBç]íÔé|æ é���orq5qKe0spt-uvy zlçdè#lAçPeBg|íve0q

]�Q-[]QSYZO\RUmkQ-ù"ýwJ×[dý£ñGO�G-Qim]YZî\ï]R×Q-ñGð(O\YgQ�÷PðÔ÷eO"R×RÃ_�MPO"YNb�fgî�ðÔî�RÃø�Q�O"[PO\RÃ_`fgJLK-O\RÃR×_3úÆî�YCRLO\KN^�î"ú
ðÔ÷]JÃfZO\ï]R×QßfZî`î�R×ð�fgî>ñ�îdbdQ-R´ïkî"fgM fgM]Q�Mc_cï]YgJLbó[PO"fg÷]YZQ�î"ú�fgMPQ�ðg_dðxfZQ-ñ O"[eb ÷][Pb]Q-YZRÃ_cJ×[]ù
÷][PK�QSYÔfNO"J×[`fgJ×QSðSV>VCQ-YZQ��\þ7QCïP÷]JÃRLbßOiúÆYZO\ñ�QSþlî�Yg^#úÆî\Y7K�î�ñ�mP÷dfZO"fgJ×î\[PO\RÃR×_�fZQSðÔfgJ×[]ù#ðÔfgYNO�fZQ-ù�JÃQ~ð
úÆî\YÑmeQSù"ýwJÃ[]ý£ñGO%GSQ�m]YZî\ïPRÃQSñ�ð�ôÃõ~û�öwVWü´M]J×ðÑJ×[PK-RÃ÷Pb]QSð�ø\QSYgJ�MeK-O"fgJ×î\[�fZî�m]YZî�ø\Q#m]YZî\mkQ-YgfgJ×QSð¤î"ú
O�ðÔfgYNO�fgQSù\_#úÆî\Y´O�þ�M]î�RÃQ�K�RLO\ðZð)î\úBðÔJÃfg÷eO�fgJ×î\[eð-Vcü´þlî#ðÔî\úÝfxþ7O\YgQ�fZîcî\RLð|MPO�ø�Q(ïkQ-Q-[ßfgYZJÃQ~bGúÆî�Y
fgM]JLð�m]÷]YZmkî�ðgQ�º#V(_düBQSKNMÙô�õ�D�ö|ôÃõ�E\öUO"[Pb,jXW�fZîcî\R�ô�õkF�öwV

�8¢�£ �����X©5§�³
V(_düUQ~KNM3JLð7O#ðÔî\úÝfxþ7O\YgQ(fgîcî\RefgMPO"f´KSO"[ßO\÷dfgî�ñGO�fgJLK-O\RÃR×_�ø\QSYgJÃúÆ_�O#K�QSYÔfNO"J×[ßK�RLO\ðZð|î\ú9Mc_`ïPYgJLb
ðÔ_dðÔfgQ-ñGð���^c[]î�þ�[�O\ð)R×J×[]QSO\YlMc_cï]YZJ×b3O\÷dfgî�ñGO�fZOPVcTdmeQ~K�J�MeK-O\RÃR×_��5V(_düBQSKNMßKSO"[ßðg_cñ�ïkî\R×J×KSO"RÃý
RÃ_óK�î�ñ�m]÷dfgQßfgM]Q�YgQ~O\KNMPO\ï]J×RÃJÃfx_òðgQ�fNð�î\ú�ðg÷PKNM ðg_dðxfZQ-ñGð�ðÔfZO\YÔfZJÃ[Pù	úÆYgî�ñ&O,ðÔQ-f#î\ú(JÃ[]JÃfgJLO"R
K�î\[ebdJ�fZJÃî�[Pð��ÇQ-ø\QS[#JÃúWfgM]Q(ðg_dðxfZQ-ñGð)O\YgQ´[]î�[dýwb]Q�fgQSYgñ�J×[]JLðxfZJ×K��EV\ü´Mc÷Pð���î\[]Q(KSO"[�ø\QSYgJÃúÆ_�ðZO�úÆQ-ý
fx_	m]Ygî�meQSYÔfZJÃQ~ð��ÇQ\V ùPV��8��
�<	���N�	���	<��&���X32�%�7�%�	<��&�%�#(���'9�N�	�@(���<�Í2Î8â ¼0���Y�	�	��<ä�#�N(���<� x.8ß �!

6P�7����(=�	'9��!����`(=<���<��=(��:��$���'`!��`'9����3��#���	"���O"[Pb�R×JÃø�Q-[]Q~ðgðCm]YZî\mkQ-YgfgJ×QSð^�ÇQ\V ùPV��:�#
�<ä�#�`�	�;�	<��&�%�
32�%�7�%�	<��&�%�#(1�%'9�x�	�f(���<:Í�ÎBâ ¼a���Y�	�	�:<ä�#�-(=<{�%<{�Q»7Þ8¿:¿7À�Ï�Ï^�%�$����|k(�!��x'9����3��#��!����%"{��V#V(_düUQ~KNM
K-O"[ÙO"RLðgî�mkQ-YgúÆî\YZñ@mPO\YZO\ñ�Q�fgYZJLK#O\[PO"R×_dðÔJLð��WJ×[Ùþ�M]J×KNM>JÃf�ðÔî�RÃø�QSð¤úÆî\Y�K-î\[PðÔfgYNO"J×[`fZð�î\[>fgMPQ
ø�O\RÃ÷PQSð�î\ú�K-Q-YgfZO\JÃ[GbdQ~ðÔJ×ù\[�mPO\YZO\ñ�Q-fgQSYZðA[]Q~K�QSðZðZO"YZ_�O"[PbGðg÷'&3K�J×Q-[`f�úÆî�Y�fgM]Q¤bdQSðgJÃYZQSb�m]YZî\m]ý
Q-YgfgJ×QSð7fgîGMPî\RLb�V

Tt[�î�YZb]Q-Y
fgîÑfZQSðÔf|K�î�[�fZYgî�R]ðxfZYZO"fgQSù\J×QSð
QSO�ðÔJ×R×_��\O\÷dfgî�ñ�O"fZO¤úÆî\Y
fZM]QCK-î\[`fgYZî\R×RÃQSY��~fZM]Q(mkQ-ù��
O"[Pb�bdJ�IkQSYgQS[�f�RLO�_\QSYZðBMPO�ø\QlïeQSQ-[�ðÔQSmPO"YNO�fZQSb�V�ü´M]Q�ðgQSO\YZKNM�ðÔfgYNO�fZQ-ù�_iJ×ðBúÆî\YZñGO"R×J�GSQSb#JÃ[#fgMPQ
K�î\[`fZYgî�RÃR×Q-Y�O"÷]fgî\ñGO"fgî\[�î\úi*AJ×ùPV;F]VeTcJ×ñ�J×RLO"YZRÃ_K�PO"÷dfZî\ñGO�fNOGO"YZQiK�î\[eðxfZYg÷PK�fgQ~bßúÆî�Y´fgM]Q�meQSù
O"[Pb�Q~O\KNM�R×O�_�Q-Y���ðÔQSQßô�õ�û�öä�EVkü´M]QSðgQ�O"÷]fgî\ñGO"fZOGO"YZQi[]î\f(fgYZJÃøcJLO"R£V�*]î�YCJ×[PðÔfZO"[eK�Q��PfgM]Q�meQSù
O"÷dfZî\ñGO�fZî\[�J×[PK�R×÷PbdQ~ðiD)( Ý+*0À ß0Ý+,�ÎßðxfNO�fgQ~ð �Æfgî�ñ�î�ø\Qlb]î�þ�[ifgîÑK�î�[�fNO\K�fUfgMPQ MeYZðÔfBRLO�_`ý
Q-Y�O"[PbßfgMPQ-[�JÃ[eðÔQSYÔf7fgM]YZî\÷Pù\M�fgM]QxMPYNðxf(O\[PbßðgQSK-î\[Pb�R×O�_�Q-YNð2���>H_»7ÀP.0½7¿7Ä à�.5áaÀ#½,ðÔfZO"fgQSð
�ÝúÆî\Y�QSO�KNMÙR×O�_�Q-Y�ºBðgQSO"YNKNM]J×[]ù�YgJ×ù\M`f�î�[ RLO�_\Q-Y�RÃQ-úÝf�ðgM]î\÷]RLbdQSY��BYgJ×ù\M`f�î�[ YgJ×ù\M`f#ðgM]î�÷]R×b]Q-Y��
O"[PbßRÃQ-úÝf7î�[ßYZJÃù�M�f´ðÔMPî\÷]RLbdQ-Y=�=�cO.-Râ	ÎBâäÏ�ÄBÀ#ß>ðÔfZO"fgQ��cON,#.8/ ðxfNO�fZQ¤O"[ebßO�ðgmkQSK�JLO"R0/-ÄBÀ;¿�1
ðxfNO�fgQ�VBü´M]Q�meQSù O"÷]fgî\ñGO"fgî\[ÙQS[�fZQ-YNðifZM]Q2/-ÄBÀ;¿�1 ðÔfZO�fZQ3þ�M]QS[]Q-ø�Q-Y�O	ñ�î�ø�Q-ñ�Q-[`f�K-O\[
[]î"f�ïkQ�K�î\[`fZJÃ[c÷]Q~b�V#*]î�Y�Q��]O"ñ�m]R×Q��dþ�M]QS[�fgM]QÑmkQ-ùGñ�î�ø\Q~ð7b]î�þ�[�O"[eb�JÃf�M]JÃfZð(O\[�î�ïP�xQSK�f
J�f|KSO"[�[]î"f�ñ�î�ø\Q´bdî�þ�[�O"[c_ÑúÆ÷]YgfgM]QSYSV%Tt[#fgMPJ×ð)ðgJÃfg÷PO"fgJ×î\[B��fZM]Q´meQSùÑO\÷dfgî�ñGO�fgî�[#þ�J×R×RdJ×ðZðÔ÷PQ
fgM]Q-Ü>Ý8½:¿7À�3iðg_c[PKNM]YZî\[]J�GSO"fgJ×î\[�R×O\ïeQSR���ù\îÑfZîifgM]Q4/-ÄBÀ�¿+1,ðÔfZO"fgQ��`O"[Pb�þ´O"JÃf�úÆî\Y|úÆQ-Q~bdïPO\KN^
úÆYgî�ñ fgM]Q�K-î\[`fgYZî\R×R×Q-Y~V

5CðgJÃ[]ù�fZM]Q�ðÔfgYNO�fZQ-ù\_ßù\J×ø\Q-[8��V(_düBQSKNM�þ7O�ð´÷PðgQSb�fgîGQSø�O"R×÷PO�fZQÑfgM]QiúÆQ~O\ðgJÃïPJÃR×J�fx_�î"ú
fgMPQ
O\ðZðÔQSñ�ï]R×_�fNO\ðg^cð|O"[PbGKSO"RLK�÷]RLO�fZQ(ïeî�÷][Pb]ð|î\[3O�ðgðgQ-ñ#ï]RÃ_�fgJ×ñ�QSðSVK*AJÃùeV5FÑðgM]î�þ(ð)O�ðgðgQ-ñ#ï]R×JÃQ~ð
þ�J�fZM bdJ�IkQSYgQS[�f#mPO"Ygf�ù\QSî\ñ�Q�fZYg_>O"[Pb mPO"YgfgJLK�÷]RLO"Y�JÃ[]JÃfgJLO"R7K�î�[PbdJÃfgJ×î\[PðSV0OCR×ðgî ðgM]î�þ�[ O"YZQ
ø\Q-YZJ�MeK-O"fgJ×î\[ßYZQSðg÷]RÃfZð´î�[�fZM]QSðgQiO\ðZðÔQSñ�ï]R×J×QSðSV

OCðlñ�QS[`fgJ×î\[]Q~b3ïkQ�úÆî\YZQ��5V(_düBQSKNMßKSO"[3î�[]R×_�MeO"[PbdR×Q�RÃJ×[]QSO\YlMc_cï]YZJ×bßO"÷dfZî\ñGO�fNO]VKOCR×ðgî��
V(_düUQ~KNMBÌ ð�KSO"RLK�÷]RLO�fZJÃî�[,mkî�þlQSY�JLð�RÃJ×ñ�J�fZQSb�VBO¤b]bdJ×[]ù�R×O�_�Q-YNð(fZî�VC_cüBQSKNMòþ�JÃR×R)O\bPb,ñ�î\YZQ
ðxfNO�fgQ~ð���MP[eO"R×RÃ_�KSO"÷PðgJÃ[Pù¤O�ðxfNO�fgQ7Q��dm]R×î�ðgJ×î\[ifZMPO�f
Q��]K�QSQSb]ðiVC_cüBQSKNM8Ì ð
K-O\R×K-÷]RLO�fgJ×î\[#O"ï]J×RÃJÃfx_\V
üUî�÷PðgQ�V(_düUQ~KNMòñ�î�YgQ�Q�&3K-JÃQS[�fZRÃ_K��î\[]QGðgM]î\÷PR×b fgYZ_	fgî�^�Q-Q-mòfgMPQ3ðÔ_dðÔfgQ-ñ bdQSðZK�YZJÃm]fgJ×î\[
O\ð´ðÔñGO\RÃR�O\ð7mkî�ðZðÔJ×ï]R×Q\VP*]î�Y´Q��]O"ñ�m]R×Q��cî\[PQ�ðgM]î\÷PR×b�ðÔMPO\YgQ�R×îcKSO�fZJÃî�[Pð|þ�MPQ-YZQ-ø\QSYlmkî�ðZðgJÃï]R×Q��
ñ�J×[]J×ñ�J�GSQlfZM]Q�[c÷]ñ�ïkQ-Y
î\úeø�O"YZJ×O\ï]R×QSðA÷PðgQSb �"O\[Pb�÷PðgQ7fgM]Q�ðÔfgYZî\[]ù�QSðÔfAmkî�ðZðgJÃï]R×Q7JÃ[cø�O"YZJ×O\[`fZðSV
TcJÃñ�m]R×JÃúÆ_`J×[]ù�fZM]Q|K-î\[PðÔfZO\[�fNð�÷PðgQSbiO\R×ðgî´M]Q-R×mPð�fZî(ðÔmkQ-Q~bÑ÷]mÑfgMPQ|O"[PO\RÃ_dðgJ×ð�º�J×[`fgQ-ù�Q-YNð�ðÔMPî\÷]RLb
ïeQi÷PðgQSb�þ�M]QS[]Q-ø�Q-Y´mkî�ðZðÔJ×ï]R×Q\V



6 ¶�� �d�d�ByÔq-z`���gÕ��#qSz`�G�]� {(�`pA·`·cq�vx�cq�y

�8¢	¡ ��¯-ª�²B²+�
jXW�fgîcî�ReJLðlO#ðÔî\úÝfxþ7O\YgQCø\Q-YZJ�MeK-O"fgJ×î\[�fgîcî�RkbdQSø\QSRÃî�meQ~bGïc_�O�YgQ~ðÔQ~O"YNKNMGù\YZî\÷]m3O"f�j7O\Yg[]QSù\J×Q
I	Q-R×RÃî�[25([]J×ø\QSYZðgJÃfx_\V#TwfCJLð�ï]÷PJÃRÃf¤î�[�fgî\m�î\ú�I O�fgRLO"ï8Ì ðCTdJÃñ#÷]RÃJ×[]^�fgîcî\R×ïkîk�:�eM]Q-[eK�QiJÃf¤MPO�ð
ON])5AT|úÆî�Y�Q-[`fgQSYgJ×[]ù�ñ�îdbdQ-RLð�J×[�O�ï]R×îdKN^`ýwbdJLO"ù�YZO\ñ�úÇO\ðgM]JÃî�[9V

jXW�fgîcî�R`KSO"[�MPO\[PbdR×Q7ðgî"ýtK-O\RÃR×QSbifgM]YZQSðgM]î\RLbcýwQ-ø�Q-[`fÔýtbdYZJÃø�Q-[ÑMc_`ïPYgJLb�ðg_dðxfZQ-ñGð ��üQW7�xV¤T#�
ïeQ~K-O"÷eðÔQ#fgM]QS_ ðg÷]m]mkî\Ygf�ï]R×îdKN^,bdJLO"ù\YNO"ñ ñ�îdbdQ-R×J×[]ùPV O�üQW7�xV¤TòK�î�[PðÔJLðÔfZð¤î"ú|fZM]YZQ-Q�JÃ[dý
fgQ-YNK�î�[][]Q~KEfgQ~bßðg÷]ïPðg_dðxfZQ-ñGð�º �ÇJ �´ðgþ�J�fNKNM]QSb�K�î�[�fZJÃ[c÷]î�÷Pð´ðÔ_dðÔfgQSñ�ð1�£TPj´T#�lþ�J�fZM�mPJÃQ~K�Q-þ�JLðgQ
K�î\[eðxfNO"[`fAJ×[]m]÷]fZð
fZMPO�f)ðgQ-R×QSKEf
fZM]Q(K�î�[�fZJÃ[c÷]î�÷Pð
bd_c[PO"ñ�JLK-ð�O\[Pb#K-î\[`fgJ×[c÷]î\÷eðBî�÷dfgmP÷dfZð��#�ÆJ×J �
fgM]YZQSðgM]î\RLb3QSø\QS[�f´ù\QS[]Q-YNO�fZî\YNð
fgMeO�f´fZO\^\Q¤fgM]QÑK�î�[�fZJÃ[c÷]î�÷Pð7î\÷dfZm]÷dfNðlî\úBðgþ�J�fNKNM]QSb�K�î�[�fZJÃ[]ý
÷]î\÷Pð�ðg_cðÔfgQSñGð¤O\[Pb,ù�Q-[]QSYZO"fgQ�QSø\Q-[`fNðCþ�M]QS[,fZM]Q-_,K-Ygî`ðgð¤K�Q-YgfZO\JÃ[,fgM]YZQSðgM]î\RLb]ð��kO\[Pbô�ÇJÃJ×J �
MP[]JÃfgQ�ðÔfZO�fZQiñGO\KNM]J×[]QSð7fZMPO�f(O\YgQibdJLðgK-YgQ-fgQ�fgYNO"[eðÔJÃfgJ×î\[�ðÔ_dðÔfgQSñ�ðSV

ü´M]QGðgO\ñ�QGK-î\[`fgYZî\R�ðÔfgYNO�fgQSù\_ O�ðibdQ-mPJ×K�fgQSb>ïc_	fZM]QNMP[]JÃfgQ3O\÷dfgî�ñ�O"fgî�[òî\úX*AJÃùeV0F�J×ð
Q-[PK-îcb]QSb�JÃ[�OXMe[]J�fZQ|ðÔfZO�fZQ�ñGO\KNM]J×[]Q��ÝúÇðgñ��EV�ü´M]Q
úÇðgñ MPO�ð9ðgJJ��Q-ø\QS[`f9JÃ[]mP÷dfZðBO"[Pb�î\[PQ)b]O�fNO
î\÷dfZm]÷dfSV�ü´M]Q´ðgJJ��QSø\Q-[`fNðBO\YgQKº�Ï�¼K.0½K¼98#Ü>Ý8½:¿7À�3%8;Î8Ý0ÜKÝ0½7¿7À�3�8#ÄBâ ¼;:7Ý8¼:¼BÝ8/.8PÄBâ ¼ ½ âäã8Ä ¼a�
O"[PbNÄBâ ¼ àKÀ�ÜK¼AV\ü´MPQ�î\÷dfZm]÷df7<(JLð)K-î\[][]Q~KEfZQSb�fgî�fgM]QCTej´T�ïPRÃîdKN^WV%*]î�Y
b]JJIWQ-YZQ-[`f7<(ø�O\RÃ÷]Q~ð��
fgM]QÙTPj´T�ï]R×îcKN^�MPO�ðßbdJ�IkQSYgQS[`f�K�î�[�fZJÃ[c÷]î�÷Pð3bd_c[PO\ñ�J×KSð-V7ü´M]Q-YZQ O"YZQ	[]J×[]Q mkî\R×_cM]QSb]YZO\R
fgM]YZQSðgM]î\RLb	ï]R×îdKN^dð^�&�lüQVCXQ�=� ù�=K� � ÿ a � ö�>�ù � a �:ù#=>� � ÿ n �:ö�>�ù � n �;?@>BA�AC>BD��;� üFE ��� � ��ÿ5� � �;ùv�
O"[PbÉ� üRÈ�ý V#ù#=>� � ÿ a �#ù�=>� � ÿ n �PO"[ebG?@>BA�AC>BD<ñGO\Yg^�fZM]QÑRÃQSø\Q-RLð´î"úAR×O�_�Q-Y7î\[]QK�cfxþlî;�]O"[PbßfgMPQ
ïeî\fÔfgî�ñ î"ú�fZM]QCïkîk��V5ö�>�ù � a O\[Pb_ö�>�ù � n ñGO\Yg^#fgM]Q�î\YZJ×ù\J×[PO"R]mkî�ðgJÃfgJ×î\[Pðlî"ú�fZM]QCfxþ7î�MPî\R×QSðSV� üFE ��O"[Pb"� üRÈ�ý O\YgQ�fZM]Q�RÃJ×ñ�J�fNðiþ�M]Q-[òfgMPQ�mkQ-ù�JLðiðÔQ~O"YNKNM]J×[]ù3úÆî�YÑfgM]Q`MPYNðxfiM]î�RÃQ�V � ��ÿ
O"[Pb � �;ùlO"YZQÑfgM]Q#RÃJ×ñ�J�fNðCþ�MPQ-[	fZM]Q�mkQ-ù3JLð¤JÃ[	fZM]Q\MPYNðÔf¤M]î�RÃQ�O\[Pb�JLð¤ðgQSO\YZKNM]J×[]ù�úÆî�Y(fgMPQ
ðÔQ~K�î\[eb�MPî\R×Q\V�Tt[	Q~O\KNM	K-O�ðÔQK�dfgMPQ-J×Y¤K�î�[PðÔfgYNO"J×[�fNð�O"YZQiù\J×ø\QS[�O�ð´fgMPQ�meî�RÃ_cM]Q~bdYNOIH �KJML��
þ�M]Q-YZQNH J×ðlOiñGO�fgYZJ��:� ��þ ô �É�\öPO�����J×ð)fgM]Q-�3mkî�ðgJ�fZJÃî�[Gî"ú�fgMPQ(meQSù��>��JLð�fgMPQ-�imkî�ðgJ�fZJÃî�[
î"úAfgM]QimkQ-ù;�]O"[Pb�L�JLð(O#fgM]YZQSðgM]î\RLb�ø\QSK�fgî�YSV

ü´M]QCø�Q-YZJJMeKSO�fZJÃî�[GYgQ���÷PJÃYZQ-ñ�Q-[`flúÆî\YlfgM]QÑðÔ_dðÔfgQSñ�JLð1�&O-*Æ�&O�]è��Q;RSD þ\þT-Râ	ÎBâäÏ�Ä8�Ë�Ë�
U �&O�]4VWQ;RSDèþ\þ¸,�.8/A����þ�M]J×KNM�ñ�QSO\[Pð�fgM]Q�MP[PJ�fZQ,ðxfNO�fgQ�ñGO\KNM]J×[]Q�þ�J×RÃR�YZQSO�KNM fgMPQ
-Xâ	Î8âäÏ�Ä>ðÔfZO�fZQiO"[Pb�ðÔfZO�_�fgMPQ-YZQÑúÆî\YZQ-ø\QSY��dO\[Pb3fZM]Q^,#.0/ ðxfNO�fgQÑþ�J×RÃRU[]Q-ø�Q-Y�ïkQiYgQ~O\KNM]Q~b�V

Tt[ jXW�fZî`î�R��lî\[]Q>K-O\[ meî\fgQS[�fZJ×O\RÃR×_ ø\QSYgJÃúÆ_¸ïkî\÷P[Pb]ð�î\[ O�ðgðgQ-ñ#ï]RÃ_¸fgJ×ñ�Q>O\R×ðgîPVX*]î�Y
Q��]O"ñ�m]R×Q��WJÃfgQ-YNO�fZJÃ[PùßfZM]Q#Q��dm]YgQ~ðgðgJ×î\[���O�] �XV¸�YQ;RZD þ\þ[-Râ	ÎBâäÏ�Ä]\^A�_YD � ÿ%�Ë�Ë��KSO"[ ù�JÃø�Q
÷Pð¤O3RÃî�þ7Q-Y(ïkî\÷P[Pb�î\[ O�ðgðgQ-ñ#ï]R×_3fgJ×ñ�Q�JÃú)þlQ�JÃ[PK-RÃ÷ebdQ�fZM]Q#O�ðgðgQ-ñ#ï]RÃ_ßfgJ×ñ�Q`A(O\ðCî\[]Q�î"ú
fgM]Q�ðxfNO�fgQCø�O\YgJLO"ïPRÃQ~ðA�Æþ�JÃfgM�bdQ-YZJÃø�O"fgJ×ø\Q(Q���÷eO"R]fZî3õCJ×[ßO\RÃReñ�îdbdQ~ð2�|O"[PbGO�b]bdJ×[]ù�O��lüQVCX
fgJ×ñ�QSY�fgîóKNM]QSKN^Ùþ�M]Q-fgM]QSYaA�JLð#ù�YgQ~O�fZQ-Y#fgMPO\[¸Oòñ�O%�dJÃñ#÷]ñ R×î�þlQSY#ïkî\÷][eb�V)TcJÃñ�J×R×O\YgR×_��

start

SEARCHRIGHT

MOVEDOWN

FINISHED

SEARCHLEFT

JAM

HITLEFT, STOP

HITRIGHT, SL

FORCEZ & pz==0, STOP

FORCEZ & pz>0, SR

NOFORCEZ, MD

NOFORCEZ, MD

����� ÁZbPÁ Ä
·̀ s(pA�Sz�vtyx�~����sZy��|��vx�~��q�vx�~z



} sZyx�µã`�Eq-vx���~z�qSzc���"�\z�vx·`sNrt��r��-Å8~`�Syx�Nsg¡ � ������sE��{l�SÂd�Svx���(�lrtrtsN�¤Â`�µ�#�"vtyÔq�vxsN�~��sNr �

x

z

12

(40, 3)

4
4

4
16

40
40

40
40

9010
0

2
1

c ¦~¦S±E¥\§edZfhg�¦jiBd-®�iSf\¦ ª\«�¦~¦Bg�§ed~±
kBk�l iSmegZ¥"°-¥ c ¦�¦S±E¥"§edSf kSn gZ¥`±po"±rqegS«Zs kBk
i�¦~¦S±E¥\§edZfBtegZ¥`±vu ¢�w �
kBk�l g�sxgZ¥"°-¥ c ¦�¦S±E¥"§edSf kSn gZ¥`±po"±rqegS«Zs kBk
i�¦~¦S±E¥\§edZfBtegZ¥`±vy �
kBkBz iN¥ kBkrkBk { ird�¦S±

áÆq�â)p
qSrtsi�

x

z
(40, 3)

4
4

18
18

20
60

58
18

9010
0

2
1

c ¦~¦S±E¥\§edZfÙ®xgrdBd|iBd�®eiSf\¦j}riN¥
kBk�l iSmegZ¥"°-¥ c ¦�¦S±E¥"§edSf kSn gZ¥`±po"±rqegS«Zs kBk
{ ird�¦S±
kBk�l g�sxgZ¥"°-¥ c ¦�¦S±E¥"§edSf kSn gZ¥`±po"±rqegS«Zs kBk
{ ird�¦S±
kBkBz iN¥ kBkrkBk t�¯S°"±

áÝÂcâ�p
qSrts +

x

z
(40, 3)

10
4 20

50
46

40
15

9010
0

2
1

c ¦~¦S±E¥\§edZf ¥~iSf�}BiZ¥��Ig�sxgZt�griBdó­~«�s�²Btrs
kBk�l iSmegZ¥"°-¥ c ¦�¦S±E¥"§edSf kSn gZ¥`±po"±rqegS«Zs kBk
i�¦~¦S±E¥\§edZfBtegZ¥`±v� �
kBk�l g�sxgZ¥"°-¥ c ¦�¦S±E¥"§edSf kSn gZ¥`±po"±rqegS«Zs kBk
i�¦~¦S±E¥\§edZfBtegZ¥`±vy �
kBkBz iN¥ kBkrkBk t�¯S°"±

áÝ�Eâ|p
q-rts��

����� ÁZ�]Á } sZyx�µãc�Nq-vx���~z�yxsNrt�`�µvxr)ÅL�Sy)vx·\yxsNs����µÖ]sZyxsZz"v|�Eq-rtsNr|�`rt��z`�¤�l��ÄksN�Ô·

fgM]QiQ��cmPYgQ~ðgðgJÃî�[��&O�]è��Q;RSD þ\þT-Râ	ÎBâäÏ�Äv\BA�_XD � ÿ��9�´K-O\[�ïkQÑ÷PðÔQ~b3fZî�ù\J×ø\QÑ÷Pð�O"[�÷]m]mkQ-Y
ïeî�÷][PbGî�[ßO\ðZðÔQSñ�ï]R×_�fZJÃñ�Q�J�ú�fZM]Q-�lüQVCX KNM]Q~KN^cð)þ�M]Q�fZM]Q-YlfgM]Q�O\ðZðÔQSñ�ï]R×_#fgJ×ñ�QNA�J×ð|RÃQ~ðgð
fgMPO\[�O#RÃQ~O\ðÔf7÷]mPmeQSY7ïkî\÷P[Pb�V%5([]úÆî\Ygfg÷][PO"fgQSRÃ_K�]jXW)fgîcî\RWbdJLbß[Pî"f�K�î\[cø�Q-YZù\Q(î�[3fgMPQSðgQCfxþ7î
m]Ygî�meQSYÔfZJÃQ~ð7úÆî\Y´fZM]QÑfxþlî\ý£RLO�_\QSY|mkQ-ù\ý£J×[dýwñ�O�G-QiO\ðZðgQ-ñ�ïPRÃ_Gñ�îdbdQ-R£V

OÙRÃJ×ñ�J�fNO�fgJ×î\[iî\ú]jXW)fgîcî\R;�ÆJ×[ÑfgM]Q)ø�Q-YNðÔJ×î\[�þ7Q)bdî�þ�[]R×î�O\b]QSb ��õ�����S>�eJ×ðWfZMPO�fBJ�fBb]î`Q~ð�[]î\f
O"R×RÃî�þ�fgMPQ¤K�R×îdKN^�b]Q-YZJÃø�O�fZJÃø�QCK�î�[PðÔfZO"[`f)fZî�ïkQCmPO\YZO\RÃR×Q-RPfgî�O"[c_#Mc_cmkQ-YZm]R×O\[]QSðlðÔmkQSK-JJMeQSbGJ×[
fgM]Q´ðÔ_dðÔfgQSñ�V�ü´Mc÷Pð��-fZîC÷PðgQ)fZM]Q|fZîcî\R�fgîCø�Q-YZJ�úÆ_¤fgMPQ7ðg_dðxfZQ-ñf�Sþ7Q|MeO\bÑfZîC÷PðgQ)fZM]Q|úÆî�RÃR×î�þ�J×[]ù
�����×ÿ#�%'9���	�����Â��
���<��&����fZYgJLKN^�fgî�O�K-K-î\ñ�ñ�îcbPO�fgQ(fgM]JLð´K�î\[eðxfZYZO\JÃ[`fSV�? M]Q-[�ñ�î�øcJ×[]ù�O\RÃî�[]ùifgMPQ
�]ýtO��dJ×ð��"úÆî�Y)Q��]O\ñ�mPRÃQK�\J×[PðxfZQSO�b�î"ú9ðÔQ-fÔfZJÃ[]ù�fgM]Qx�iø\QSRÃîdK�JÃfx_�fZî�G-QSYgî;�\JÃf|þ´O\ð�ù�JÃø�Q-[3Oiðgñ�O\RÃR
[]Q-ù`O�fgJ×ø\Q�ø�O\RÃ÷]Q�V~TcJ×ñ�JÃRLO"YZR×_��-þ�MPQ-[�ñ�î�øcJÃ[Pù(bdî�þ�[�O"R×î\[]ù´fZM]Q��\ýwO%�dJ×ð���J×[PðxfZQSO�bÑî"ú]ðÔQ-fÔfZJÃ[]ù¤O
G-Q-YZî1�]ýwø\QSRÃîdK�JÃfx_���OiðgñGO"R×Rdmeî`ðÔJÃfgJ×ø\Q´ø�O"R×÷]Q�þ´O\ðBfgYZJÃQ~b�V\ü´M]JLð
RLO�fÔfZQ-YB�0��K-O\÷PðÔQ~b#O�m]YZî\ïPRÃQSñ��
M]î�þlQSø\QSYSV7Twú|fZM]QGmeQSù�MP[Pb]ð�fZM]Q�YgJ×ù\M`fiþ7O\RÃR
î\ú|fgMPQ�MPî\R×Q��9O�Î8Ý0ÜKÝ0½7¿7À�3ßQ-ø�Q-[`fÑþ�JÃR×R)ïkQ
fgYZJÃù�ù\Q-YZQSb>O"[eb>fgM]Q�meQSù,ù\îcQSðifgî	fZM]QG(�Ý	*0À#ß0Ý	,�Î ðÔfZO"fgQßO\[Pb>fgYZJ×QSðifZî,ñ�î�ø\QGbdî�þ�[9V
Xl÷]f�fgM]QSYgQ�J×ðCO#ðgñGO"R×R�meî`ðÔJÃfgJ×ø\Q1�]ýwø\QSRÃîdK-J�fx_Gþ�M]QS[�ñ�î�øcJ×[]ù�bdî�þ�[B�]ðgî�fZM]QimeQSù�ù\îcQSð7î\÷]f
î"ú7fgM]QGYZQ-ù�JÃî�[ î"ú7fgMPQGM]î\R×QGJÃñ�ñ�QSb]J×O"fgQ-R×_òO\[Pb>OïÜKÝ0½7¿7À�3�QSø\Q-[`f�JLð�úÇO"RLðÔQSRÃ_ fgYZJÃù�ù\QSYgQ~b�V
üUî ðgî\R×ø\Q�fgM]JLð3mPYgî�ï]RÃQSñf�
fgM]Q�úÆî�RÃR×î�þ�JÃ[PùÙKNMeO"[]ù�QSðGK-O\[¸ïkQ,ñGO\b]Q\V|ü´M]QK( Ý+*0À#ßaÝ+,�Î
ðxfNO�fgQÑJ×[ßfZM]QxMP[]JÃfgQ�ðÔfZO"fgQÑñGO\KNM]J×[]QÑK-O"[�ïkQÑðgm]R×J�f�J×[`fgîI��Ý+,�Î���O\[Pb��NÝ	,�Î��7�]O"[PbßfgMPQ
Î8Ý8Ü>Ý8½:¿7À�3�Q-ø�Q-[`f(K-O"[�RÃJ×^\QSþ�J×ðgQÑïeQiðgm]R×J�f�J×[�fZî�fxþlî�Q-ø�Q-[`fZðSVdü´M]Q�Î8Ý8Ü>Ý8½:¿7À�3%�#QSø\Q-[`f´J×ð
fgYZJÃù�ù\Q-YZQSb,þ�M]Q-[ fgM]Q�MPYNðxfÑM]î\R×Q�J×ð¤úÆî\÷P[Pb �kfgM]Q�Î8Ý0ÜKÝ0½:¿;À�3e��QSø\QS[�f��Wþ�M]Q-[ fgM]QGðgQSK�î�[Pb



�N� ¶�� �d�d�ByÔq-z`���gÕ��#qSz`�G�]� {(�`pA·`·cq�vx�cq�y

DOWN1
entry: q=1

RIGHT
entry: q=2

LEFT
entry: q=3

DOWN2
entry: q=6

JAM
entry: q=5

FINISH
entry: q=4

FORCEZ

NOFORCEZ1

NOFORCEZ1

NOFORCEZ2

HITLEFT

HITBOTTOM

NOFORCEZ2
HITRIGHT

����� Ár�dÁe��� Ï�ÅL�-y7}~sZyx�µãc�Eq�vx���Sz

M]î\R×Q�JLð(úÆî�÷][Pb�VWü´M]Q#JÃ[]JÃfgJLO"R
O"[eO"R×_cðgJLð(YZQ-ù\J×î\[	ðgM]î\÷PR×b	ïkQ�î\[�fgMPQ#R×Q�úÝf�î"ú�fgMPQ^MPYNðÔfCM]î\R×Q��
ðÔî�fgMPQim]Ygî�ï]R×Q-ñ þ�J×RÃRU[]î"f�MPO\m]meQS[�þ�J�fZM�fZM]Q1MPYNðxf(MPî\R×Q\V

O([]î\fgM]QSY�R×JÃñ�JÃfZO"fgJ×î\[ JLð3fZMPO�f jXW�fZîcî\RÑbdîcQSð�[]î"f�O"R×RÃî�þ YZQSðgQ�fÔfZJÃ[Pù î"ú�K-î\[`fgJ×[c÷]î\÷eð
ø�O\YgJLO"ïPRÃQ~ð-Vi*]î�Y#Q��dO\ñ�m]RÃQK�
þ�M]Q-[¸fgM]Q�mkQ-ù>M]J�fNð�fgM]Q�RLO�_\Q-Y��BfgM]Qf�>ø\Q-R×îdK�JÃfx_ÙMPO\ð#fgî>ïkQ
YgQ~ðÔQ-f�fgî�GSQ-YZîPVPüBî3ñ�îdbdQ-RUfgM]Q�YZQSðgQ�f�O"[Pb	ðÔfgJ×RÃRB^\QSQ-m�fgM]Q#ø�O"YZJ×O\ï]RÃQ�K-î\[`fgJ×[c÷]î\÷eð��]þ7Q�K-O\[
÷PðÔQ�O"[]î\fgM]QSY�fgYZJLKN^7º+
��k(=<���<��	
��_(�3��%����'9��(���<�<��	�5�K)Aü´MPO"f#JLð��BþlQßO�b]bó[]QSþ ðxfNO�fgQ~ðifZî,fgMPQ
MP[]JÃfgQ�ðÔfZO�fZQiñGO\KNM]J×[]Q�fgîGbdQ~K�Q-R×Q-YNO�fZQ�fgM]Qiø�Q-R×îcK-J�fZJÃQ~ð7fgîNG-QSYgî��`÷]JLKN^cRÃ_�V

� orq5q>e8sptxu�ywz7çcè�lBçPeBg�ywz y(ælç%��e8qcíËqôl
æ¤ê��òé�ê�e��reUæ�eUè#lAçdíÔé|æ

� ÷]Y)ðÔî\úÝfxþ7O\YgQ7ðÔ_c[`fgMPQSðgJ×ðBúÆYNO"ñ�Q-þ7î\YZ^iJ×ð�K-î\ñ�m]YZJ×ðgQSb�î"úefgM]YZQ-Q´R×Q-ø\QSR×ð
î�Y
R×O�_�Q-YNð���O\ð�ðgM]î�þ�[
JÃ[�*AJÃùeV�S]V;W|O\KNM�R×Q-ø\QSR�î"úAfgM]Q�úÆYZO\ñ�QSþlî�Yg^3O�b]bdYZQSðZðÔQ~ð´O�úÆ÷][Pb]O\ñ�QS[`fZO"RUm]Ygî�ï]R×Q-ñ O�ðgðgîdK�JÃý
O�fgQ~b�þ�J�fZM�mkQ-ù\ý£J×[dýwñGO%G-Q�C�YZî\ïkî"fZJ×K¤O\ðZðÔQSñ�ï]R×JÃQ~ð´O"[Pb�m]YZî�øcJ×bdQ~ð´O�ðgî\R×÷dfZJÃî�[ßúÆî�Y�fgM]Q�ðZO"ñ�Q�V
ü´M]Q�RLO�_\QSYZð�O"YZQßJ×ñ�m]R×Q-ñ�Q-[`fgQ~b î�[ ðgQ-mPO\YZO"fgQßmPR×O"fÔúÆî\YZñGð���O\[Pb O\YgQ�JÃ[Pb]Q-mkQ-[PbdQS[`fGðg÷]ïdý
ðÔ_dðÔfgQ-ñGðlïc_#fZM]Q-ñGðgQ-R×ø\Q~ð���fgMc÷PðlñGO"^cJÃ[Pù�JÃf´O�fgYZ÷]RÃ_�M]Q-fgQSYgî�ù\Q-[PQ-î\÷eð)ðÔ_dðÔfgQSñ�Vdü´M]Q¤R×O�_�Q-YNð
úÆYgî�ñ ïeî\fÔfZî\ñ fZî�fgî�m�O\YgQÑQ��dm]RLO"J×[]Q~bßï]YZJ×Q�ZP_3ïkQ-R×î�þiVeTcQSQGô�õ�H�ö�úÆî\Y�ñ�î�YgQibdQ-fZO"J×RLð-V

� ¢�£ �É²���²;ª��.��¥&©5­:ª�¶�«B©>¨k°;©>¨K�!��²~�^©>¨�� ¬e�7©>¨��
O7fCfgMPQ�R×î�þlQ~ðxf(R×Q-ø�Q-R��Pþ7QifZO�KN^`R×QifZM]Q�m]YZî\ïPRÃQSñ î\ú�K-î\[`fgYZî\R×R×JÃ[]ù�fZM]Q�YZî\ïkî"f~V;*Pî\Y(fZM]JLð(þ7Q
[]Q-Q~b#O�ðÔQ-fAî\úeK�î�ñ�ñ�O\[Pb]ðSV^�CJ�IkQSYgQS[`f
YZî\ïkî"f�K�î�[`fgYZî\R×RÃQSYZðUMPO�ø\Q´bdJ�IkQSYgQS[�f�K�î�ñ�ñ�O\[Pb�ðgQ�fNð��
O"[PbÙfZîòK-î\ñ�meî�÷][PbÙfZM]Q�m]Ygî�ï]R×Q-ñf�UfZM]Q�K-î\ñ�ñ�÷P[]J×KSO�fZJÃî�[ ñ�QSbdJLO	úÆî�Y�bdJ�IWQ-YZQ-[`f#YZî\ïkî"fNð
ø�O\Yg_�Veü´M]Q�úÆYZO\ñ�Q-þ7î\YZ^ßJLð¤bdQ~ðÔJ×ù\[PQSb�úÆî�Y¤OGM]Q-fgQSYgî�ù\Q-[PQ-î\÷eðCbdJLðxfZYgJ×ï]÷dfZQSb	mPR×O"fÔúÆî\YZñ5þ�J�fZM

Graphical Assembly  Studio
               (GUI tool)

State
Machine
Editor

Mode
Editor

Code
Generator

Real-Time
Monitor

Assembly
 Planning

Hybrid
Automaton

Event
Handling

Robot Client-Server

Robot
Proxy

Robot
Server

����� ÁZ�PÁ �"�\rwvxsN���´��qS�SyÔq-�



} sZyx�µã`�Eq-vx���~z�qSzc���"�\z�vx·`sNrt��r��-Å8~`�Syx�Nsg¡ � ������sE��{l�SÂd�Svx���(�lrtrtsN�¤Â`�µ�#�"vtyÔq�vxsN�~��sNr �S�

ñ�÷]RÃfgJ×m]R×QGYgî�ïeî\fZð�Yg÷P[][]J×[]ù�î\[ÙbdJJIWQ-YZQ-[`f�K�î�[`fgYZî\R×RÃQSYZðSV;?>QGKNM]î�ðgQ#fgî�úÆî\R×RÃî�þ'fgM]QGK-RÃJ×Q-[`fÔý
ðÔQSYgø�Q-Y(mPO\YZO�bdJ×ù\ñ fZîßQ��`fZQ-[Pb	fgM]Q#î\ïP�xQ~KEfÔýwî\YZJ×Q-[`fgQ~b	bdQSðgJÃù�[	ïeQS_\î�[Pb,O3ðgJÃ[Pù\R×Q�ñGO\KNM]J×[]Q\V
ü´M]Q#h�î�ïeî\fijlR×JÃQS[`fÔýxTcQ-YZø\QSYCðÔ÷Pïdýwðg_dðxfZQ-ñ m]YZî�øcJ×bdQ~ð´fgMPQ�úÆî\R×R×î�þ�JÃ[]ù;º0�Ôõ��A]�QS[]Q-YZJLK�h�î�ïeî\f
OA��T=�AO	÷][]J×ø\QSYZðZO"RlK�î\ñ�ñGO"[ebóðÔQ-f�fgî K-î\[`fgYZî\RlO"[c_ YZî\ïkî"f�� ��ûK�ih�î�ïeî\f��)YZîk�d_��UO	R×îdK-O\R
O"ù\QS[`fCþ�M]JLKNM,O\KEfNðCO�ðCðg÷]YgYZî\ù`O�fZQ¤úÆî�YCOGYZQ-ñ�î"fZQ�YZî\ïkî"f¤O\[Pb�M]JLbdQSð�K�î�ñ�ñ#÷][]JLK-O"fgJ×î\[	bdQ�ý
fZO"J×RLð7úÆYgî�ñ fgMPQ�K�R×JÃQS[�f��B�&D>�(jlî\ñ�ñ�÷][PJ×KSO�fgJ×î\[fO(YNKNM]JÃfgQ~KEfg÷PYgQ�fgîGMeO"[PbdR×QibdJ�IkQSYgQS[�f�Tt[`fZQ-Ygý
�)YZîcK-QSðZð�jlî�ñ�ñ#÷][]JLK-O"fgJ×î\[��&Tv�7jR��ñ�Q~KNMPO"[]JLðgñ�ð��i�äE>�¤I	÷]RÃfgJÃýtü´M]YgQ~O\bdQ~b,h�î�ïeî\fÑTcQSYgø�Q-Y��
YgQ~ðÔJLbdJ×[]ù�R×îdK-O"R×R×_�J×[3fZM]QÑm]RLO�fÔúÆî�Ygñ�M]î`ðxfZJÃ[Pù�fZM]Q¤YZQSO\ReYZî\ïkî"f~V`ü´MPQ¤YZî\ïkî"f´ðÔQSYgø�Q-Y|MeO"[PbdR×QSð
ñ�÷]RÃfgJ×m]R×QiYgQ���÷PQSðÔfZð7úÆYZî\ñ ñ�î\YZQ�fgMPO\[�î\[]QiK�R×J×Q-[`fCK�î�[PK�÷]YZYZQ-[`fgR×_\V

� ¢	¡ �É¦�¦�©5ó������ ´ �&¬�­0­a¥&­aµM�v·¸¥�®0®0�&©�� ¬e�7©K¨e�
h�QSðgJ×b]JÃ[]ù YgJ×ù\M`f�O"ïkî�ø\Q�fZM]Qßh�î�ïeî\f�jlR×JÃQS[�fgýtTdQ-YZø\Q-Y�J×ðÑfZM]QÉO¤ðgðgQ-ñ#ï]R×_��|R×O\[][]J×[]ù	R×O�_�Q-Y~V
�
Q-ù"ýwJ×[dý£ñGO�G-Q¤O�ðgðgQ-ñ#ï]R×JÃQ~ð7O\YgQÑñ�îdbdQ-R×QSb�O\ðQVC_cï]YgJLb�O(÷dfZî\ñGO�fNO#�dî\Y�VC_cï]YgJLb�T`fZO"fgQ�I,O"ý
KNM]JÃ[PQSðSV7¡\÷Pñ�m K-î\[PbdJÃfgJ×î\[eð�JÃ[�fgMPQ,Mc_`ïPYgJLb¸O\÷dfgî�ñGO�fZOÙK-î\YZYgQ~ðÔmkî\[Pb fgîóQSø\Q-[`f3ðgî\÷]YNK�Q~ð
JÃ[ fgM]Q�úÆYNO"ñ�Q-þ7î\YZ^WVeü´M]Q~ðÔQ�Q-ø�Q-[`fZðÑO"YZQ�JLbdQS[�fZJJMeQSb>O"[Pb,fgM]Q#fgYNO"[PðgJÃfgJ×î\[Pð�O"YZQ�fZYgJ×ù\ù�Q-YZQSb
÷PðÔJ×[]ù�fgM]QxW)ø\QS[`f VCO\[PbdR×JÃ[]ù�*]YNO"ñ�Q-þ7î\YZ^WV�W)ø�Q-[`fZð|JÃ[PK-RÃ÷ebdQ¤bdQSøcJ×K-Q���fgJ×ñ�QSY��cðgî"úÝfxþ´O"YZQ�JÃ[dý
fgQ-YZYZ÷]mdfZð���b]JÃù�J�fNO"RPJ×[]m]÷]f|fgYNO"[eðÔJÃfgJ×î\[Pð��"úÆî�YZK-Q´úÆQ-Q~bdïPO\KN^:��î\mkQ-YNO�fgî�Y)J×[]m]÷df7Q�fZK\V�ü´M]QxW)ø�Q-[`f
VCO"[ebdRÃJ×[]ù�*PYZO\ñ�QSþlî�Yg^�J×ð|ïPO\ðgQSb�î\[�fZM]Q¢�¤Q-R×Q-ù�O"fgJ×î\[GI	îdbdQSR��`O"[�î\ïP�xQ~KEf)î�YgJ×Q-[`fgQ~b�ñ�îdbcý
Q-RWúÆî\Y�QSø\QS[�f´MPO\[PbdR×JÃ[]ùeV]ü´M]Q\OCðZðÔQSñ�ï]R×_��)RLO"[P[]JÃ[Pù#RLO�_\QSY7MeO\ðlfgM]Qiðgî"úÝfxþ´O"YZQ¤J×ñ�m]R×Q-ñ�Q-[dý
fZO�fZJÃî�[óî"ú´fgMPQSðgQ�ðÔfZO�fZQ3ñGO\KNM]J×[]Q~ð-VUü´MPQß÷]m]mkQ-YZñ�î�ðÔf�RLO�_\Q-Y��WfgMPQ�]�YNO"m]M]JLK-O\R�OCðZðgQ-ñ�ïPRÃ_
T`fg÷Pb]JÃî;�PO"÷dfZî\ñGO�fZJ×KSO"R×RÃ_ßù\Q-[PQ-YNO�fgQ~ðlfgM]QiñGO"J×[�ïeîdbd_�î"úAfgM]Q~ðÔQiðÔfZO�fZQiñGO\KNM]J×[]QSðSV

� ¢ ò £É¨�¬'¤i³0¥�§�¬%�¥�É¦�¦�©5ó������ «BªS¦a®0¥�²¨§i¬|£G©�ª��X²B²��)�C©�¤0¤�©>¨«��¬x�;©>¨e�
O7fCfgMPQ#M]J×ù\MPQSðÔfCRÃQSø\QSRBYZQSðgJ×b]QSð�fZM]Q`])5AT�fgîcî�R��eþ�M]J×KNM þlQ#MPO�ø\Qi[PO\ñ�QSb�]�YNO"m]MPJ×KSO"R0O¤ðxý
ðÔQSñ�ï]R×_òT`fZ÷PbdJ×îPVBTcQSQ�*BJ×ùPV0�]V Twf�K�î�ñ�m]YgJLðgQSð¤úÆî\÷]YiñGO\JÃ[ÙO"m]mPRÃJLK-O"fgJ×î\[Pð�ºUT`fZO"fgQ3I,O�KNM]J×[]Q
W|bdJÃfgî�Y��WI	îdbdQ�W|bdJÃfgî�Y��9jlîdbdQ�]�Q-[]QSYZO"fgî\Y��Wh�QSO\R�ýtü´JÃñ�Q�I	î\[PJ�fZî\Y~Vkü´M]Q�ðÔfZO�fZQ#ñGO�KNM]JÃ[PQ
O"[Pb�ñ�îdbdQ	QSbdJÃfgî�YZðGO\YgQ�øcJLðÔ÷PO\R�QSbdJÃfgî�YZð�þ�MPJ×KNM O"R×R×î�þ fgMPQ	÷PðÔQSY�fgîóm]RLO"[�fZM]Q,O\ðZðÔQSñ�ý
ï]RÃ_òðxfZYZO"fgQ-ù�JÃQ~ð�JÃ[óO�?v¬ÑT5T�?v¬\] QS[cø`J×YZî\[]ñ�Q-[`f��9O"[Pb>ðgO�ø�Q�O�ðgðgQ-ñ#ï]R×JÃQ~ð�O�ð�meQSYZðgJ×ðÔfgQS[`f
î\ïP�xQ~KEfZðSV9ü´M]QßT`fNO�fZQ3I,O\KNM]J×[]Q�W|b]J�fZî\Y�O"R×R×î�þ(ð�fgM]QG÷PðgQ-YÑfZîô�xõk��ñ�îdbdQSR
fgM]Qßþ�M]î\R×QGO\ðÔý
ðÔQSñ�ï]R×_ O\ðGO>Mc_cï]YZJ×b O"÷]fgî\ñGO"fgî\[8�R�£û���O�ðgðgîdK�JLO�fgQ�QSO�KNM¸R×îdK-O"fgJ×î\[�JÃ[�fgMPQ,O"÷dfZî\ñGO�fZî\[
þ�J�fZM O�ñ�îcb]Q��BO\[Pbr�&D>�iðgQ-R×QSKEf�úÆYgî�ñ O�R×JÃïPYZO\Yg_òî"ú�YgQSù\JLðxfZQ-YZQSbòQ-ø�Q-[`fZð�úÆî\YifZYZO\[PðÔJÃfgJ×î\[eð
ïeQ-fxþlQSQ-[,R×îdK-O�fZJÃî�[PðSVPü´M]Q#I,îcb]Q^W|bdJÃfgî�YCJLð(÷PðgQSb	fgî��Ôõ��(ðgQ-R×QSK�f¤O"[eb	K�÷PðÔfgî�ñ�J�G-Q#m]YZQSbdQ-ý
MP[]QSb ðÔQ~O"YNKNM�meO�fÔfZQ-YZ[Pð��0��ûK�(bdJ×øcJ×b]Q�ðÔQ~O"YNKNM�mPO�fgfgQ-YZ[PðCJÃ[`fgîß[]Q-J×ù\Mcïkî\YZM]îcîcbPð(O"[Pb bdQ�MP[PQ
m]YgJ×ñ�J�fZJÃø�Q�ïeQSMPO�øcJÃî�YZð�þ�JÃfgM]J×[>fgM]QSñ�� �&DK��ðgmeQ~K�JÃúÆ_,fZM]QGðÔ÷]ïeðÔmPO�K�Q�î"úlfgM]Q3O�ðgðgQ-ñ#ï]R×_��Y�äE5�
ðÔmkQSK-J�úÆ_�î"fZM]Q-YCmPO"YNO"ñ�Q�fZQ-YNð(ðgmeQ~K�J�MeKÑfgî3fgM]Q�ðÔQ~O"YNKNM�ðÔfgYNO�fZQ-ù�_��PO\[Pb ��FK��ðÔmkQSK-J�úÆ_	K-Q-YgfZO"J×[
meQSYgJ×îdbdJ×K�ïkQ-MPO�øcJ×î\YNð��WQ�V ùeV'­=�J�������-VBü´M]Q�jlîdbdQ�]�Q-[PQ-YNO�fgî�YÑmPO"YNðÔQ~ð¤fgM]Q~ðÔQ�ù\YNO"mPMPð¤fgî,O"÷]ý
fgî\ñGO"fgJLK-O"R×R×_óù\Q-[PQ-YNO�fgQ,jQ[\[ K-îcb]Q��
þ�M]JLKNM úÆî�YgñGð#fgM]Q	ïkîdbd_ î\úCfgMPQ�ðÔfZO"fgQ�ñGO\KNM]J×[]Q\V
ü´M]J×ð�K-îdbdQÑïeQ~K�î\ñ�Q~ð´mPO"Ygf�î"úUfZM]Qiñ�J×bPbdRÃQ-ý£RLO�_\QSYSVcü´M]Q�h�Q~O"RÃýwü´J×ñ�Q�I,î\[]JÃfgî�Y�J×ð�O�÷PðgQ�úÆ÷]R
O"m]m]R×JLK-O�fZJÃî�[�fZMPO�f)O\RÃR×î�þ(ðBfgM]Q´÷PðgQ-Y
fZî�ñ�î�[]J�fZî\Y�O\ðZðgQ-ñ�ïPRÃJ×QSð
O\ð
Mc_cï]YZJ×b�O"÷]fgî\ñGO"fZO#��þ�M]QS[
fgM]QS_�O\K�fg÷PO\RÃR×_3Q��cQ~K�÷dfZQ\V#O¤KEfgJ×ø\Q�ðÔfZO"fgQ~ð�O"YZQ�MPJÃù�M]RÃJ×ù\M`fZQSb �dQSø\Q-[`fNð�O"YZQ¤øcJLðÔ÷PO\RÃR×_3[]î\fgQ~b�V

*BJ×ùPV��;�ÇO>��ðgM]î�þ(ð�O"[ O\ðZðÔQSñ�ï]R×_ ðÔfgYNO�fgQSù\_ úÆî�Y�fgM]QÙúÆî�Ygþ´O"YNb K�R×÷dfNKNM ñ�îdbdQ-R×QSb O�ð
OÙM`_cï]YZJLb¸O\÷dfgî�ñ�O"fgî�[¸÷PðgJ×[]ùÙfgM]Q>T`fZO"fgQ,I,O�KNM]JÃ[PQfWlbdJÃfgî\Y~V|ü´M]Q	YZQSK�fZO\[]ù\÷]RLO"Y�ï]R×îdKN^dð
�Y(�Ý	*0À ®�Ý -Râ	½BÏ�¼a�1Ï�Á#â	½:.8à��)( Ý+*0À ß0Ý	,�ÎY�1Ï�¼ Ý0Á#�	O\YgQóR×îdK-O"fgJ×î\[Pð	O\[Pb O"YZQ O\ðZðÔî\ý
K�JLO�fgQ~bóþ�JÃfgM¸K-î\YZYgQ~ðÔmkî\[ebdJÃ[Pù,ðxfZYZO"fgQ-ù�_òñ�îdbdQ~ð-V
ü´M]Q3fZYgJLO"[Pù\÷]RLO"Y�ïPRÃîdKN^dðÉ��ÄBâ ¼ àK.5á0À#½a�



� + ¶�� �d�d�ByÔq-z`���gÕ��#qSz`�G�]� {(�`pA·`·cq�vx�cq�y

áÆq�âA�l�\Â\yx�Ã�#qS�\vx�~��q-vx�Sz��i�"�\sN�]�SÅ�ÅL�-ytÈ�q�yÔ���N����vx�Ô·�¡�qSrtrtsN�¤Â`�µ��rwvtyÔq-vxsZ�S�

áÝÂcâ �´sZã`z`��z`�.¯±°e²�Ö5Õ�³�rtsNq-yx�Ô·��i�"��s�áÆq-vtvtyÔq-�Zvx�Sy�vtyÔq@´wsZ�Zvx�Syt��qSz`�ß���i�dsE��qSz`�Zs
�N�~z�vtyx�S����sZyl�cq�yÔqS�isZvxsgyxrÔâA�`rt��z`��vx·�s(¶��"��sC�U���µvx�Sy
����� ÁZµPÁ � yÔqS��·`���Eq-�W�lrtrtsZ��Â`�µ�#��vx�c�����¤s·¶�qS�i�`��s´rt�gyxsNsNz��Eq-��vx�\yxsNr



} sZyx�µã`�Eq-vx���~z�qSzc���"�\z�vx·`sNrt��r��-Å8~`�Syx�Nsg¡ � ������sE��{l�SÂd�Svx���(�lrtrtsN�¤Â`�µ�#�"vtyÔq�vxsN�~��sNr ���

ÜKÝ0ÞBÎBß Ä8Ý0àKÀ �0Ü5â	Î .8à 3%��O"YZQ#fZYZO\[PðgJ�fZJÃî�[PðÑïeQ-fxþlQSQ-[ÙfZM]QGRÃîdKSO�fgJ×î\[eð��UO\[PbÙO"YZQGðÔQSRÃQ~KEfgQ~b
úÆYgî�ñ5OßRÃJ×ï]YNO"YZ_ßî"ú)YZQ-ù�J×ðÔfgQSYgQ~b�Q-ø\QS[`fZðSV;O�bdî\÷]ïPRÃQ-ýwK-RÃJLKN^ßî�[ OGR×îcKSO�fZJÃî�[	î\Y¤O3fgYNO"[PðgJÃfgJ×î\[
î\mkQ-[PðÑ÷]mòfgMPQ�K-î\YZYgQ~ðÔmkî\[ebdJÃ[Pùßñ�îdbdQ�î\YÑQ-ø�Q-[`fÔýtbdQ�Me[]J�fZJÃî�[,úÆî�Y�Q~bdJÃfgJ×[]ùPVB*Pî\YÑQ��]O"ñ�m]R×Q��
ðÔQSRÃQ~KEfgJ×[]ù�fgMPQ�Ï�Á#â	½:.0à�ï]R×îcKN^ßþlî�÷]R×b�î\mkQ-[�÷]m�fZM]Q�I	îdbdQ\W|bdJÃfgî�Y(ðÔMPî�þ�[�J×[�*BJ×ùPV#�;�Æï;��V

?òQ�÷PðgQSb fgM]Q~ðÔQ�fgîcî\RLð#fgîÙmkQ-YgúÆî\YZñ ïkî"fZM fZM]Q�m]YZî"fgî\fx_cmeQ�meQSù"ýwJÃ[]ý£ñGO%GSQ�O�ðgðgQ-ñ#ï]RÃ_
O"[Pb�î\÷]Y�Q��]O"ñ�m]R×Q¤fZYZO\[Pðgñ�JLðZðÔJ×î\[�O\ðZðÔQSñ�ï]R×J×QSðÑô�õ�H�öwV

¸ ¹ e8qcëAuxç#q

ü´M]Q7T`fNO�fZQlI,O�KNM]JÃ[PQ�W|bdJÃfgî�YUO"[eb�I	îdbdQ WlbdJÃfgî\YUM]Q-R×meQ~b�ðgmeQ~K�JÃúÆ_�fgM]QlM`_cï]YZJLbiO"÷dfZî\ñGO�fZî\[
ñ�îdbdQSRY��÷PJ×KN^cR×_\V � [PK�Q�fgM]Q�MP[]JÃfgQ�ðxfNO�fZQ�ñGO\KNM]J×[]Q#MPO\ð¤ïeQSQ-[òQ-[`fgQSYgQ~b,O"[Pb	fgM]Q�ðÔmkQSK-JJMkK
ïeQSMPO�øcJÃî�YZð�MeO�ø\Q�ïkQ-QS[ O�fgfZO\KNMPQSb�fZî3fgMPQ#K�î�YgYZQSðgmkî\[PbdJ×[]ù3ðÔfZO"fgQSð��]fZM]Q3jlîcb]Q`]�Q-[PQ-YNO�fgî�Y
m]Ygîdbd÷eK�QSðCjQ[\[ K�îdbdQ�úÆî\Y´fZM]Q�ðÔfgYNO�fgQSù\_K�dYgQ~O\bd_�fZîGïeQi÷PðgQSb�J×[�O�KEfZ÷PO"R9O�ðgðgQ-ñ#ï]RÃ_�V

OCðZðÔQSñ�ï]R×JÃQ~ð
þlQSYgQ�K-î\[Pbd÷eKEfgQ~b#ðg÷PKSK�QSðZðÔúÆ÷]RÃR×_�÷eðÔJ×[]ùiK�î�[PðxfZYg÷eKEfgQ~b�ðxfZYZO"fgQ-ù�JÃQ~ðAñ�îdbdQSRÃQ~b
O\ð9Mc_cï]YZJ×b�O"÷dfZî\ñGO�fNO]VSh(QSO"RÃýwþlî�YgRLb�Q��]O"ñ�m]R×Q�fgYNO"[eðÔñ�JLðgðgJÃî�[�O\ðZðÔQSñ�ï]R×J×QSð��ÆúÆî\YZþ7O\YZbiK-RÃ÷dfNKNM
O"[Pb�ðÔQSø\QSYZO\Rkî\fgM]QSYZð��lþlQSYgQÑmkQ-YgúÆî\YZñ�QSb�þ�J�fZM�O�ø�Q-YNO"ù�Q¤O\ðZðgQ-ñ�ïPRÃ_�fZJÃñ�QSðCK�î\ñ�mPO\YZO\ï]R×QCfZî
ñ�O\[c÷PO"R9O�ðgðgQ-ñ#ï]RÃ_ï�ÆúÆî\Y(ñ�î�YgQibdQ-fZO"J×RLð��]ðgQ-QGô D�ö|ô E"ölô F�öä�EV

? J�fZM_V(_düBQSKNMB��RÃJ×[]QSO\Y|Mc_cï]YZJ×bGO\÷dfgî�ñ�O"fZOÑþ7Q-YZQ(÷PðgQSb�fZî�ñ�îdbdQ-RPfgM]Q�K�î\[`fZYgî�RÃR×Q-Y���fgMPQ
meQSù��dO"[PbßQSO�KNM3R×O�_�Q-Y~V�ü´M]Q�mkî�ðZðÔJ×ï]J×RÃJÃfx_Gî"ú9mkQ-YgúÆî\YZñ�JÃ[]ù�O\ðZðgQ-ñ�ïPRÃ_#fZO�ðÔ^dðlþ7O�ð|QSø�O\RÃ÷eO�fgQ~b
÷][PbdQSY7O�ø�O\YgJ×Q�fx_�î"úUb]JJIWQ-YZQ-[`flù�Q-î�ñ�Q-fgYZJÃQ~ð�úÆî�Ylþ�M]î�RÃQ�ðÔQ-fZðlî"ú9J×[]JÃfgJLO"RWK�î\[ebdJ�fZJÃî�[Pðx�Æþ�M]JLKNM
Q-[PK-î\ñ�mPO\ðZðgQSbßO\RÃRUmeî`ðgðgJÃïPRÃQK�]O#mPYgJ×î\YZJ�÷][]^c[]î�þ�[B�dR×îdK-O"fgJ×î\[Pð´î\úUfgMPQiR×O�_�Q-YNð2��V~5Cm]mkQ-YCO\[Pb
RÃî�þ7Q-Y(ïkî\÷P[Pb]ð�î\[,O�ðgðgQ-ñ#ï]RÃ_�fgJ×ñ�Q#þ7Q-YZQ�KSO"RLK�÷]RLO�fZQSb�V7O(RLðÔî;�eø�Q-R×îcK-J�fx_�÷][PK-Q-YgfZO\JÃ[`fx_�þ7O�ð
JÃ[`fgYZîdbd÷PK-QSbßO\[Pbßb]JJIWQ-YZQ-[`f�ðxfZYZO"fgQ-ù�JÃQ~ð)þ7Q-YZQ(fZYgJ×QSb�VP*AJ×[PO"R×RÃ_K�dK�R×îcKN^�fZYZO\[PðÔRLO�fZJÃî�[ßO"[eb3R×JÃ[dý
QSO"Y|m]MPO\ðgQ�ýwmkî\YgfgYNO"JÃf�O\m]m]YZîk�dJÃñGO�fZJÃî�[#ñ�Q-fgM]îdb]ð|þlQSYgQ�÷PðgQSb�fZî�K�î�[`ø�Q-Ygf)[]î\[PRÃJ×[]QSO\Y��ÝúÆî�YZK-Q
K�î\[`fZYgî�R �lMc_cï]YgJLb�O"÷dfZî\ñGO�fNO�fZîGRÃJ×[]QSO\Y�Mc_`ïPYgJLb�O\÷dfgî�ñGO�fZO��ÇðgQ-Q3ôÃõ~û�ö	��V

jXW�fgîcî�RAþ´O\ðÑ÷eðÔQ~b fZî	ðÔJ×ñ�÷]RLO�fZQGO"[Pb>ø\QSYgJÃúÆ_	mkQ-ù"ýwJ×[dý£ñGO�G-QGO\ðZðÔQSñ�ï]R×J×QSð�÷PðgJÃ[]ù	ïkî"fZM
ø\Q-R×îdK�JÃfx_óO"[Pb úÆî\YNK�Q�K�î\[`fZYgî�R�V
ü´M]Q�fgîcî\R´MPO�ð#R×J×ñ�JÃfZO"fgJ×î\[Pð�þ�M]QS[¸O\m]m]R×_`J×[]ù>J�fGbdJ×YgQ~KEfZRÃ_
fgîßmkQ-ù\ý£J×[dýwñGO%G-Q�O�ðgðgQ-ñ#ï]R×JÃQ~ð��eï]÷df�O"úÝfgQSY¤ñ�îdbdJ�MeK-O"fgJ×î\[Pð��9�����×ÿ���'9�%�	�����J��
��%<��&�%�#Ã�
���(=<���<��	
N�
(�3��%����'2�=(���<�<��	�>���=�]JÃfCbdQ~O"RÃf(þ�J�fZM�fZM]Q�ðg_cðÔfgQSñ K�î�YgYZQSK�fgR×_3O"[Pb�ù`O�ø\Q¤ðZO�fZJ×ðÔúÆ_cJÃ[Pù�YZQSðg÷]RÃfZðSV

º » ë(ç]ë(è#e�¼?é|è%½

Tt[ YgQSR×O"fgJ×î\[�fgî¸ø\QSYgJ�MeK-O"fgJ×î\[ î"ú�ðÔfgYNO�fZQ-ù\J×QSð���úÆ÷dfZ÷]YZQ þ7î\YZ^¸K�î�[PðgJ×ðÔfZðßî"úiQ��cfgQS[PðgJÃî�[PðGfZî
M]JÃù�M]Q-Y´bdJ×ñ�Q-[PðgJÃî�[Pð��`ñ�î�YgQ¤YgQ~O"R×J×ðÔfgJLK(ñ�îdbdQ-R×J×[]ù��dbdQSø\Q-R×î\mPñ�QS[`flî"úAðÔmkQSK-J×O\Rem]÷PYgmkî�ðgQCø�Q-Ygý
JJMeKSO�fZJÃî�[�K�îdbdQK�]O"[Pb�J×[PK�î�Ygmkî\YNO�fZJÃî�[3î"úUî�÷]Y�Mc_cï]YgJLbßðg_dðxfZQ-ñGð7ñ�îcb]Q-R×JÃ[]ù�mPO\YZO�bdJ×ù\ñ�JÃ[`fZî
K�î\[`fZYgî�R]ðÔî\úÝfxþ7O\YgQ7fgîcî�R×ðSVe�¤÷]Q�fgîÑfZM]Q(R×JÃñ�JÃfZO"fgJ×î\[Pð�î\úWfgM]Q(ù�Q-[]QSYZO\RdMc_`ïPYgJLb�ðÔ_dðÔfgQ-ñGð
fZîcî\RLð
þlQ´÷PðgQSb �"O�mkî�ðZðÔJ×ï]R×Q7O\R�fZQ-YZ[PO�fZJÃø�QlJLðAfgîÑþ�YZJ�fZQ�ðÔmkQSK-JJMeK7m]YZî\ù�YZO\ñGðUJ×[�O�ù�Q-[]QSYZO\R`RLO"[Pù\÷PO\ù\Q
�ÆQ\V ùPVdjQ[\[1�Bfgî�ø�Q-YZJ�úÆ_�fgM]Q�ðÔmkQSK-JJMkK(O\ðZðÔQSñ�ï]R×J×QSð
fZMPO�f|î�[]Q(þ´O"[`fZð�fgî�ðgî\R×ø\Q�V%*]î\Ylø\QSYgJ�MeK-O"ý
fgJ×î\[B���ÇJÃ[�fZM]Q�fxþ7î"ýtbdJÃñ�QS[PðÔJ×î\[eO"RdK-O�ðÔQk�BOÑðgmeQ~K�JLO"R×J�GSQSb�O"[eO"R×_cðgJLðBmPYgî�ù\YNO"ñ þ7î\÷]RLb�þ7î\YZ^�O�ð
úÆî\R×RÃî�þ(ðSV#*]î�Y(R×O�_�Q-YF_x�ÇKEúxV7*AJÃùeV#E>���dfgM]Q�meQSù3K-O"[	O\RÃþ´O�_dð�Me[Pb�fgM]Q�M]î\R×QiJ�ú õ;ø¿¾rö;È)O\[Pb
ù	È�[�ö�È�À ù	üFE � O"[ebN�;üRÈ�ýQ[ � È�[�ù	È�J �;üFE �ÂÁ ÿ�ü¥E � V�Twú�fZM]JLð|K�î�[PbdJÃfgJ×î\[GJLð)[]î\flðZO�fgJLðËMPQSb �
fgM]QimkQ-ù3KSO"[�ðÔî�ñ�Q-fgJ×ñ�QSðXMP[Pb�fZM]QiM]î�RÃQ��ÆJ£V Q\V��dúÆî\Y´úÆî�YÔfZ÷]J�fZî\÷Pð(JÃ[]JÃfgJLO"RBK�î\[ebdJ�fZJÃî�[Pð´î"úAfgMPQ
R×O�_�Q-YNð2�7JÃú8õ�øÃ¾ ö È O\[Pb�� ü¥E � Á ÿ È ÀÆ� üRÈ�ý [ ù ü¥E �ßO"[ebf� üRÈ�ý [ ù È J � üFE � Á ÿ üFE �]V
� fgM]QSYgþ�JLðÔQK�cfgM]QiO�ðgðgQ-ñ#ï]RÃ_GJLð�[]QSø\QSY7mkî�ðZðgJÃï]R×Q\V]ü´MPQÑK-î\[Pb]J�fZJÃî�[Pð�K-O\[�ïkQiJÃ[`fZQ-YZm]YgQ-fgQ~b�O�ð
úÆî\R×RÃî�þ(ð�ºkfgM]Q�mkQ-ù�K-O"[>O"R×þ7O�_dðAMP[Pb>OßMPî\R×Q�JÃú|fZM]Q�M]î\R×Q�J×ð�þ�JÃfgM]J×[>fgM]QGðgQSO"YNKNM,R×JÃñ�JÃfiî"ú



�Z� ¶�� �d�d�ByÔq-z`���gÕ��#qSz`�G�]� {(�`pA·`·cq�vx�cq�y

fgM]Q�meQSù��cO"[PbGfgM]Q�meQSù#KSO"[ßðgî\ñ�Q�fZJÃñ�Q~ðYMP[Pb�O�M]î�RÃQ¤J�úBJ�f7J×ðlmeî`ðgðgJ×ï]RÃQCfgMPO"flfZM]QCMPî\R×Q¤K-O\[
ïeQ(J×[PðgJ×b]Q´fgM]QCðgQSO\YZKNM#RÃJ×ñ�J�flî"úkfgM]Q(mkQ-ùeV\ü´M]Q�ø�Q-YZJJMeKSO�fZJÃî�[#m]YZî\ù�YZO\ñ þ7O�ð
÷PðgQSb�fgîiø�Q-YZJ�úÆ_
fgM]Q�fZM]YZQ-QCKSO\ðgQSð)ðgM]î�þ�[�JÃ[�*AJ×ùPV>H��ÇO�� ï8� K���O"[Pb�ù`O�ø\Q7fgMPQCðgO\ñ�Q(YgQ~ðÔ÷PR�fNð-V\I,î\YZQ�ù\Q-[PQ-YNO"R×RÃ_K�
î\[]QiK-O\[�÷eðÔQiø�Q-YZJJMeKSO�fZJÃî�[3fgQ~KNM][]J �`÷]QSð´ïPO�ðÔQ~b�î\[�RÃJ×[]QSO\Y�m]YZî\ù\YNO"ñ�ñ�J×[]ùPV

�_§rÄB­0²~�a��©>®aµ7©>ó�©>­:ª�¦�Å �¤TP* �#��I�Tv�>L�ýtû�U�DKU��K�|O"[Pbf�ATÔTdü �{L�UK�AOA�¤X�L�VADKU�û%E>�EV

¹ e¨�2eUè#eUæCì:e0q
�~�(�UyÔqSz`���ÔÕ����S¶�� �d�$ÅeÆxÇÉÈxÊ Í Ê � ÍLÎÌËÂÍ Ø ÞgÍ Ê¥Æ Í � Ç�ÊgÏ �·ÎxÏ Ü Ê�Ê·Ð ÍLÎ ËSÑ~Ò Î ÐrÐ Í � Í � ÑPÐ Î Ê Ó ÜSÎ Ç ÞwÜ ÐÕÔ��9·e� ���
Ä
·�sNrt��rN�d�9��sN�Zvtyx���EqS�k�Uz��~��z`sZsZyx��z`��qSz`��pA�S�i�`��vxsgyl�\�N��sNz��Ns~�c¶�� ÖÔ� Ä7��áw�E�S���~âg�

+ �C¶��Ep
q-ytyÔqS�S·`sZyE���l� ×����\�|rxq~�`q"���¤�$Å"Ä
·�s��´��rt�ZyxsZvxsl�U}�sZz"v
¶��"��sZ����z���q-zc�iÄeyÔq@´wsN�gvx�Syt�^�9�Ãq-z�¡
z���z`�´�-Åd{l�SÂd�Svx���|�lrtrtsN�¤Â`�µ�CÄWq-rtÕ\rN��Ò¥Æ ÏÙØjÚ Ô Ü ��Û ÍSÎ ÐSÏ ÍÉÜ Æ Í � Ç�ÊgÏ � Ñ Ï ÊxÐ � È Þ ÊgÏ�Ê Î ÇUÐ Î Ê
Ó Ü-Î Ç ÞtÜ Ð �k�~�E¢\áä�~â�Å �S�S��Ý����S�\�Uáw�E�S���Sâg�

�\�FÞlsZÈ)��qSzP�lu�� �d���(�ByÔqSz����gÕ����(¶�� �d���Q�W�"���~�\yxrtÕ"�Æ�7�¤� �C���CpA·�·cq�vx�cq-yE���]� {(���7�7�`qSz`�\�Fß9���
��È�q-�i��z`q-vx·`qSze��×�����à]·`qSz������C�ÕÅY~`�Syx�Nsg¡�{|sNrt�d�Sz`rt��}�s3{l�SÂd�Svx�����lrtrtsN�¤Â`�µ�Ù�-Å�ÄPyÔqSz`rt�i��rw¡
rt���SzópA�~�i�d�Sz`sNz�vxrN��á ÞtÜ@Ü Ô�â Ø¨Ø�Ø â Î Ç�ÐÕÔFÓ ÜSÎ � Ô9ã Ü Ø Ü Ç Í�Ü �«ä Ò7È�Ç Ü ÏÑÐSÇ ÍÆÜSÎ �0�7sZvtyx�~�µvE�B¶ÙÖg�
���e� + �S�~ @Ý + �N� + �9áw�E�~�S��âg����FÞlsZÈ)��qSzP�Su�� �d���"�ByÔqSz����gÕ����"¶�� �d���"pA·`·cq�vx�cq�yE�\�]� {(���~�7�`qSz`�\�^ß9����à]·`qSz`�\���¤�$ÅrÖ£�i�dsE��qSz`�Zs
�AqSrtsE���|rtrtsN��Â��µ���9å Í Ê�Ê Ü á ÞtÜ@Ü Ô�â Ø�Ø¨Ø â Î Ç�ÐÕÔ0Ó ÜSÎ � Ô�ã Ü Ø Ü Ç Í�Ü �Ìä Ò7ÈeÇ Ü ÏiÐSÇ ÍÆÜ-Î �Wáw�N�~�S��âg�

�"�CpA·�·cq�vx�cq-yE�S�d� {C�$Å Ø¨æ É�Ê ÞgÍ ÏiÊ Î Ç � ÍLÎèçkÜSÞ�Ü ÊZÌCé�È Í Ê�Ê�ÊFã Ü Ø Ü Ç Í�Ü Ò �C� ÊgÏiØ±Ð Í Ô~¶�� �d�~Ä
·�sNrt��rN�S�U��sN�Z¡
vtyx���Eq-�k�9z`�S��z`sNsZyx��z���qSzc�#�l���`����sE�`�9·���rt���NrN�dp
qSrts�u�sZrwvxsZyxz�{|sNrtsZyx}�s7�7z`��}d�Páw�E�S�~��âg�

 \�FÞlsZÈ)��qSzP�Zu � �d�ÕÅ��"vÔqSÂ������µv���qSz`���WsZytÅL�-yx��qSz`�Zs0ßP���i�µvxrP�SÅxÖ£z�vxsZyÔq-�Zvx���~zCpA�~z�vtyx�S����sZyxrN�BÒÂÆ ÏÙØ
Ú Ô Ü ��Û ÍSÎ ÐSÏ Í�Ü Æ Í � Ç�ÊgÏ � Ñ Ï ÊxÐ � È Þ ÊgÏ�Ê Î Ç|Ð Î ÊaÓ ÜSÎ Ç ÞwÜ Ð �k�S�N�`áÝ��â�Å �S ��@Ý\�S¢S�\�Uáw�N�~� + âg�¢"��{lqS��qS���Ss~�5�W� ×�� � ���cu��Sz`·`qS���"u � ¶��$ÅdÄ
·`sCpA�Sz�vtyx�~�k�-Å��´��rt�ZyxsZvxsC�9}�sNz�vl�"�\rwvxsN�irN�êá ÞtÜ@Ü Ô
Ü � Ç×Ú�Ê¥â Ø¨Ø�Ø �d¢S¢\áw�Eâ�Å 6 ��Ý�� 6 �9áw�N� 6 ��âg�

6 �CpA·�·cq�vx�cq-yE�)�]� {C���)�UyÔqSz`���ÔÕ����)¶�� �]�$Å|���l�\Â\yx�Ã� ���\rwvxsN�ir��l�`�\yx��q-�g·Ùvx��~`�-yx�NsZ¡ � �`����sN�
{|�~Âd�-vx�����lrtrtsN�¤Â`����sNrN�êá ÞwÜ@Ü Ô+â Ø¨Ø¨Ø â Î Ç�ÐÕÔ�Æ Í ÏlÉ�Ô ÜSÎ Ò �C� ÊgÏiØ±Ð Í Ð Î ÊaëdÐ �Xì á9Ð�Ð Î�Î`ÍLÎ ËS�����e�
�S�\�!Ý%�~�S \�#�W�-ytvx���5�W�Sytvx�`�~qS�Ý�Wáw�N�~�S��âg�

�\�(�UyÔqSz`���ÔÕ����c¶�� �d���dpA·`·`q-vx�cq�yE�d�d� {C�$Å`� pA�~�i����vÔq�vx���Szcq-�:~�yÔq-�isZÈ
�-yxÕ�Å×�Sy|vx·`s(�"�����`��q�vx���Sze�
} sZyx�µãc�Nq-vx���~zP�Aq-zc�>�"�\z�vx·`sNrt��ri�SÅQ~`�Syx�Nsg¡ � ������sE� {l�SÂd�Svx���3�lrtrtsN�¤Â`�µ�ò�"vtyÔq�vxsN�~��sNrN��á ÞtÜ@Ü Ô
â Ø¨Ø¨Ø�í ã�Æ Ú â Î Ç�ÐÕÔ¨Ó ÜSÎ � Ô'â Î Ç�Ê·ÐPÐ Í Ë�Ê Î Ç+ã Ü Ø Ü Ç �èä Æ Í � Ç�ÊgÏ � �`���e�c�Z�� ~�@Ýc�Z��¢-�\�]¶�q-�`�Ý�]á + �S�\�Eâg��N�\���lsNz`àZ��z��~sZyE��Ä7� �(�$Å`Ä
·�s7Ä
·�sN�Syt���-Åk�|�\Â�yx���i�l�\vx�~��q-vÔq"�eá ÞtÜ@Ü Ô%â Ø¨Ø�Ø Æ Í Ï7É�Ô ÜSÎ4îkÜ Ë ÍÉÜ�Í×Î
Ó Ü Ï7É~È�Ç�Ê Þ Æ ÜZÍ Ê Î'Ü Êg�~ÞlsZÈ¸�Byx�`z�rwÈ)���ÔÕd�káw�N�~�S �âg��S�~���7q-yxsN�Ý�r���$Å"�"vÔq�vxsN�Ô·cq-ytvxr±Å�� } ��rt�`qS�P~`�-yx��qS����rt� ÅL�Sy
pA�~�i����s·¶�����rwvxsZ�irN�eÆ ÜZÍ Ê Î'Ü Ê Ü � Ó Ü ÏÑÌ
ÉêÈeÇ�Ê Þ á ÞtÜ Ë Þ ÐSÏ�Ï ÍLÎ ËS� 6 Å + �"��Ý + ¢-�\�9áw�E� 6 ¢~âg�

� + ��~��e�eï¤�$Å%Æ Í ÏNÈeÐ�ÐSÇ ÍÆÜSÎ Ð Î Ê�å`Ê ÞgÍ ð0Ü ÐSÇ ÍÆÜSÎßÜ � ã Ü Ø Ü Ç ÍÉÜ Ò �C� ÊgÏÑØ±Ð Í ëdÐ �XìZ� Ô`¶�� �d�`Ä
·�sNrt��rN���U��sN�Z¡
vtyx���Eq-�k�9z`�S��z`sNsZyx��z���qSzc��pA�~�i����vxsZyl�"�N��sNz`�NsS�dp
q-rts(u�sNrwvxsZyxz�{|sNrtsZyx}~s´�7z���}d�Páw�E�S�~�~âg�

���\���lsNz`àZ��z��~sZyE�`Ä7� �C�����7���>��¡��C���cÄk�S�Ý�`�C� u��ÕÅ��l��ÄksZ�g·�Å`��¶��"��sN�WpA·`sN�ÔÕ�sZy�Å×�Syl�l�\Â�yx���#�"�\rw¡
vxsZ�irN�Bá ÞtÜ@Ü Ôxñ ÍLÎ Ç×Ú¢â Î Ç�ÐÕÔ+Ó ÜSÎ � Ô ÜSÎ Ó Ü Ï7É~È�Ç�Ê Þ ÌÉÒ Í Ê�ÊCÊIå`Ê ÞgÍ ð�Ü ÐSÇ ÍÆÜSÎ �c�E�S��¢"�BßesN�gvx��yxs9Þ7�-vxsNr
��z�pA�~�i�`�\vxsZyl�\�Z��sZz`�Ns~� } �~�Ý�e� + �����P�"��yx��z`�SsZyE�c�BsZyx����z�áw�E�~�~¢~â��� S��Ý��~ ��"��Z�����lsNz`àZ��z��~sZyE��Ä7� �(�����l���%��¡Ç�¤���"Äk�S�Ý���C� u �$Å"�l��ÄksN�Ô·�Å�Ä
·`sÂÞls·¶"v � sZz`sZyÔq�vx���Sze�xá ÞtÜ@Ü Ô%â Ø¨Ø�Ø
ã)ÊtÐrÐµÌ�Ç Í Ï�ÊFÆ Í � Ç�ÊgÏ � Æ Í Ï7É�Ô��`���e�`�S @Ý" �����áw�E�S���Sâg��E�"�CpA·"�\vx��z`qSzP�U�C�$Å Ë¥Í Ø ÞÔÍ ÊGÆ Í � Ç�ÊgÏòåcÊ ÞÔÍ ð�Ü ÐZÇ ÍÆÜSÎôó � ÍLÎ Ë Û Í � ÜZÞ Ê�Ç�Ê Ï Ü Ê�Ê·Ð�Ò
É~É ÞtÜ æ Í ÏiÐSÇ ÍÆÜ-Î Ô
�9·e� ���`Ä
·`sZrt��rN�c�U��sN�gvtyx���NqS�Wq-zc�GpA�S�i�`�\vxsZy)�9z`�~��z�sNsZyx��z`�\�]p
q-yxz�sN�~��s�¶�sN�����~z��C�káw�N�~�~�~âg�

�N \�C��È�q-�i��z`q-vx·`qSze�r×��$ÅxÒ Î«õ ØPö�Ê Ü ÇÆÌ õ
ÞgÍ Ê Î Ç�Ê�Ê¢Ò
É~É'Ð Í�Ü ÐSÇ ÍÆÜSÎ)çPÞ ÐSÏ�Ê�÷ ÜSÞ ì�� ÜSÞ á|ÊÇË~Ì ÍLÎ Ì Ï ÐNÒ-Ê7Ò � Ì
� ÊgÏÑØ±Ð Í Ê � Ôl¶�� �]�EÄ
·`sNrt��rN�S�U��sN�gvtyx���NqS�"�9z`�~��z�sNsZyx��z`�lqSz`�¤pA�S�i�`�\vxsZy��"�N��sNz`�Zs~�-p
qSrtsUu�sNrwvxsgyxz
{|sNrtsZyx}~s´�7z���}d�Páw�E�S�~�~âg�


