
HAL Id: inria-00352548
https://inria.hal.science/inria-00352548

Submitted on 13 Jan 2009

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Visual tracking by coupling 2D motion and 3D pose
estimation.

E. Marchand, Patrick Bouthemy, François Chaumette, V. Moreau

To cite this version:
E. Marchand, Patrick Bouthemy, François Chaumette, V. Moreau. Visual tracking by coupling 2D
motion and 3D pose estimation.. IEEE Int Conf. on Image Processing, ICIP’99, 1999, Kobe, Japan,
Japan. pp.98-102. �inria-00352548�

https://inria.hal.science/inria-00352548
https://hal.archives-ouvertes.fr


���������	��

���
���������
������������������ !�"�#�����"�$��%'&����(���������	)*)*���+�
,-�* !���/. 0"01�
2��"34�",+56&87-&��9,;:<������34����=�0�0"0

>@?BADCDEGFIHKJ�E�CMLONPF!Q!L�R�STJVUDWXABYZR[?'C]\KN�JVUDW_^B` ab?cF�JV?'UdLeU]fhgi` \�?�E!jkj[EGF�JValLmF�JV?'U

no�p8q�rPsutvp�r�w/tvxzy[{#|~}Ot��6p8q�r����$���!�6w!�+���/{
|/�/p6t�xe�r+�vq��D�iw/tv�z���#�"�6�;{
|z�Bt�� n�
p�q���s���p"�+tv�z�

{8�V�K�8�������V�D�K����� �+xzxz�
� � o'���@�$}] �v��� � xzyz�z�8�6p�q����
�Ttv��¡z�z�Kyz���i�-tv����q��+� �]q£¢�q���q���x � �
r�wz�+p�r�wz�P�#�D� n�
¢��#���v¡z¡[�
���+xG�

¤G¥v¦v§G¨ � �
xzxz�+�]�i�+y!�#©[|ª�~p"tvxzr
� «!|/¬��zt�q®­It��"q��+p
¯v° §G¦�± �iwzt��6�����i�
yz�#©[|[�~p"tvxzr
�

²P³<´�µ#¶+·�¸4µ
¹�º'»v¼½ºV¾8ºV¿�ÀeÁ1¿ÃÂ1¼�ÄÆÅ1ÄÇ¿�Á�È®ÉTº8ÀËÊ;Â"Ì$ÍVÂ1¼KÀ�¼½Á#Î	Ï1ÄÇ¿+Å�ÄÇ¿ÃÁ1¿

ÄÇÉÐÁ8Å+º$¾8º�Ñ8Ò9º8¿vÎ	º$Î	Â1É(»�ÈÓº½Ô�Â
ÕËÖ8º	Î8À£¾'×�Ê4Ä£Î�ÊPÎ	Á�¿ØÕ	º'ÉÐÂ"Ì#º8ÈÓº	Ì
Á	»#»v¼�Â8Ô
ÄÇÉTÁ1À�º8È�ÙTÕVÙBÁ[»9Â�ÈÆÙ�Ê;º	Ì�¼½Á1È9¾½Ê9Á�»9º�ÚTÛ�Ê;ºeÁ�»
»v¼½Â"Á#Î	ÊK¼½ºVÜ
È�Ä£ºV¾]Â1¿ÝÀËÊ;ºÞºV¾	À�ÄÇÉÐÁ�À�Ä£Â�¿�Â�ÍÐÀËÊ;º�Â
ÕËÖ8º	Î8ÀeÄÇÉTÁ�Å
ºÞÉÐÂ�À�Ä£Â�¿ßÁ6¾
×ªº8ÈÇÈ[Á6¾ÐÀËÊ;º]Î	Â�Ém»vÒ4À*Á�À�Ä£Â�¿ÝÂàÍÐÀÇÊ9ºKÂ
ÕËÖ8º	Î8À~»9Â6¾8º"ÚÃÛ�Ê9ºe»�¼½Â�Ü
»9Â6¾8º	ÌPÉTº8ÀËÊ;Â"ÌTÍ	Ò4È á~ÈÇÈâ¾]¼½º	Á�È�Ü*À�ÄÇÉÐºMÎ	Â�¿;¾�À�¼½Á�ÄÇ¿�À£¾DÁ1ÈÓÂ�¿-ÅØ×/ÄÇÀËÊ
¼½º8È�Ä£Á
ÕVÄÇÈ�ÄÇÀ�Ù]Á1¿vÌã¼½Â#Õ8Ò-¾�À�¿�º�¾	¾e¼½º	ÑVÒ4ÄÇ¼½º8ÉÐºV¿�À£¾8Ú
ä å
æ[ç4è;é�êmëOìvç4íàéªæ
î®ï;ðòñ�ó9ô#ó�õ�ö$÷4õ"ñ½ø8ö½ðúùvõ�ñ'ô#ûPü
ö½ðúý#ðúû9ô#þ/ÿiõ��½ï;ü4÷��Ëü
öBô�ö�ü��

ù���ñ���ô1û9÷	�£ô#ñ
����ö�ô
ø
�+ðúû;ý$ü���øVü
ÿTó;þÓõ��ãü#ù���õ"ø��	ñªðúûDô#ûãðÓÿÐô#ý#õ
ñ½õ����;õ�û9øVõ�����ü+ñ��Tü����½ï;õ�ô���ô1ðúþúô#ù;þúõ	�½ö	ô#ø
�-ðúû;ý��½õ�ø	ï9û;ð����;õ"ñ
ø�ô1ûBùvõ�øVþòô#ñ�ñàð��9õ"÷'ô#ñ �Ëõ�ô��!�;ö�õ"��ù9ô
ñàõ"÷�ü#ö!ÿTü-÷;õ8þ���ù9ô
ñàõ"÷'ü
û;õ�ñ��
î®ï;õ#�Ëü
ö½ÿTõ8özô1ó9ó;ö½ü+ô#ø	ï$��ö�ô
ø
�4ñ%�Ëõ"ô&�!�9ö½õ"ñ/ñ
�9ø	ïiô#ñ!ý#õ�ü#ÿTõ"��ö½ð��
ø�ô1þ�ó9ö½ðúÿTð'��ð��
õ�ñ)(£ó�ü
ðÓû���ñ�*�ñàõ�ý#ÿTõ8û���ñ,+ -�*/.�01*�øVðúö�ø8þÓõ�*��"���32"*�ü
ù����õ"ø��~øVü
û���ü4�;ö	ñ�+�54*&6�07*1ö�õ8ý
ðÓü
û9ñ�ü4�9ðúû���õ8ö�õ�ñ
�8+ .&01*�������î®ï;õ<þúô��
�½õ�ö
õ��-ó9þÓðòøVð��½þ�9:�9ñ½õ�ñiôMÿTü4÷4õ8þ®ü��;��ï;õ<�½ö	ô#ø
�#õ"÷�ü#ù���õ"ø��	ñ���î®ï;ðòñ
ÿTü4÷4õ8þvø8ô#ûÐù�õmô>=#?A@�ÿiü4÷4õ�þ + B�*C545�*C5D-E*�F&0�ü
ö[ô)-4@G�½õ�ÿ>�
ó;þòô&��õ�ü�� �½ï;õ�ü
ù���õ�ø"�H+'5DI�07�~î®ï9ðúñ(ñ½õ�ø8ü#û9÷]øVþòô#ñ�ñ®ü��!ÿTõ"�½ï9ü-÷9ñ�9ñ!�9ô#þÓþ�9Dó9ö½ü&�-ðò÷4õ�ñ(ôãÿiü
ö½õ�ö�ü#ùJ�9ñ��A�½ö	ô#ø
�-ðÓû9ýK(L�Ëü#öOõ"�;ô1ÿTó;þúõ
ð��!ø�ô1û'øVü
ó�õNM�ð'��ï'ó9ô#ö
��ðúô#þ#ü4ø8ø8þ��9ñ½ðúü#û�ü�����ï;õªü
ù���õ�ø"��ñ
2��PO[ü4�½ï
ô#ó;ó;ö�ü
ô#ø	ï9õ�ñ�ÿÐô�9Q�9ñ½õ#R�ô#þÓÿÐô#û$�9þ��½õ8ö	ñ �½ücó;ö�õ�÷4ðòø��/ô1û9÷Bõ�ñ
�½ð��
ÿÐô&��õS�½ï;õeóvü
ñ½ð'��ðÓü
ûKü�� �½ï;õS��ö�ô
ø
�#õ�÷ãó;ö½ðúÿTð'��ð��
õ�ñ<ü&�#õ�ö���ðÓÿTõ��TPõBï9ô��
õB÷4õ��#õ8þúü#óvõ�÷�ôKÿTõ"�½ï9ü-÷MðÓûE�#ü
þ��-ðúû;ýãô1û�õ�ñ
�½ðúÿTô����ðÓü
û ü��$��ï;õ:-�@ ü#ù���õ"ø��]ÿiü4�½ðúü#û ô#û9÷ ô#û�õ�ñ
�½ðúÿÐô&��ðÓü
û�ü����ï;õ	U4@@óvü
ñ½õTü�����ï;õTü#ù���õ"ø��D�>V1�'ñ!�;ó;ó;þúðúõ�ñ'ôW�£ô#ñ
�Bô1û9÷�ö�ü��
ù���ñ��X�½ö	ô#ø
�-ðúû;ý ü4�$øVü
ÿTó;þÓõ���ü#ù���õ"ø��	ñ<M�ï9ðúø	ïuø8ô1û�ù�õØô#ó��
ó;ö�ü��4ðÓÿÐô��½õ8þ�9�ÿTü4÷4õ8þúõ�÷ ùE9Ýô�óvü#þ�9-ï;õ�÷;ö�ô#þ(ñàï9ô#ó�õ��Y?Z-4@
ô�[Tû9õ$ÿTü���ðÓü
ûMÿTü4÷4õ8þzðòñOõ"ñ���ðÓÿÐô��½õ�÷%*/��ñàðúû;ýÞôãö�ü#ù��9ñ
�cñ
��ô����ðúñ
�½ðòø8ô#þ9ÿTõ"��ï;ü4÷\*��Ëö�ü#ÿIû;ü#ö�ÿÐô1þ;÷4ðòñ½ó;þúô
øVõ�ÿiõ�û���ñ~ø8ü#ÿTó�����õ�÷
ô#þÓü
û;ý��½ï;õ�ü
ù���õ�ø"�Kñàï9ô#ó�õMø8ü#û��½ü��;ö	ñ]M�ð'��ï���ï;õ�ô#þÓý
ü#ö�ð'��ï;ÿ
÷4õ"ñ½ø8ö½ðúùvõ�÷Ãðúû^+ U�07� î®ï;õ�-�@ ô�[Ðû;õMÿTü���ðÓü
ûßÿiü4÷4õ�þc÷;ü+õ"ñ
û;ü4�®ô#þ�M®ô�94ñªÿÐô���ø	ï	��ï;õeö½õ"ô1þ�÷4ðòñàó;þòô#ø8õ8ÿTõ8û��®ü�� �½ï;õeü#ù���õ�ø��D�? ñàõ"øVü
û9÷�ñ
�½õ8ó_�½ï9ô��Tø8ü#û9ñ½ðòñ��	ñBðúû`���!�½ðúû;ý��½ï;õ]ó;ö�ü���õ�ø"�½ðúü#û
ü4�N��ï;õãü#ù���õ�ø��Bñ½ï9ô#ó�õÐü
ûa��ï;õãðúû���õ8û9ñ½ð���9�ý#ö	ô#÷;ðÓõ�û��	ñeðÓû���ï;õ
ðúÿÐô1ý#õ]ðòñ$û9õ�øVõ"ñ½ñ�ô1ö394��î®ï9ðúñTðòñÐô#ø	ï;ðúõ��
õ�÷:��ñàðúû;ý�ô1û ð��½õ�ö�ô����ð��
õ�ÿiðúû;ðúÿTð�b"ô&�½ðúü#ûTü4��ôeû;ü
û���þÓðúû;õ�ô#özõ8û;õ�ö½ý�9$�c�;û9ø"�½ðúü#ûdM�ð��½ï
ö�õ�ñ½ó�õ"ø��8�½ü	U�@ ó�ü+ñàõ�ó�ô1ö	ô1ÿTõ"��õ8ö	ñ��

î®ï;õcÿÐô1ðúûDô#÷��6ô#û���ô1ý
õ�ñ[ü��%��ï;ðòñ���M<ü��*ñ
�½õ8ó�ñªÿTõ"��ï;ü4÷Kø�ô1û
ùvõ[ñ!�;ÿTÿÐô1ö�ð�b�õ�÷�ô#ñe�Ëü#þúþúü&M(ñ���î®ï9õªÿTü���ðÓü
û'õ�ñ
�½ðúÿÐô&�½ðúü#û$ñ���õ8ó
ô#þÓþúü&M(ñf�9ñA�½ü]ï9ô#û9÷4þúõBþòô1ö�ý#õ$÷;ðúñ½ó;þòô#øVõ�ÿTõ8û���ñOü��g��ï;õ$ü
ù���õ�ø"�
ô#û9÷]�½üTô��#ü
ðú÷ÐôBó;ö�õ�÷4ðòø���ðÓü
ûDñ
�½õ8óe�zî®ï9õOö�õ�ñ!�;þ��[ü��e�½ï;ðòñ®ñ���õ8ó
ðòñ~õ��-ó9þÓü
ð'��õ�÷]��üBó;ö�ü&�-ðú÷4õOô1ûãô1ó9ó;ö½ü
ó;ö�ðúô��½õ(ðúû;ð��½ðòô1þúð�b"ô&�½ðúü#û]��ü��ï;õÐó�ü+ñàõÐõ"ñ���ðÓÿÐô��½ðúü#û%�ih��;ö�ÿTü-÷;õ8þ���ù9ô
ñàõ"÷��½ö	ô#ø
�-ðÓû9ýDü
û;þ�9
ö�õ����;ðúö½õ"ñ�ômø8ü
ô#ö�ñ½õ~ø8ô#þÓðúù;ö	ô&�½ðúü#û�ü4���½ï;õ<ø8ô#ÿiõ�ö�ômô1û9÷'ô(ö½ü��;ý#ï
ÿTü4÷4õ8þ�ü��P�½ï;õ$ü#ù���õ"ø��D�#O<ü���ïK-�@ ÿTü4�½ðúü#û�õ�ñ
�½ðúÿÐô&��ðÓü
ûÞô#û9÷U�@ ó�ü+ñàõeõ�ñ
�½ðúÿÐô&��ðÓü
û]÷4üiû;ü4�(ðÓûE�#ü
þ��
õmõ"÷4ý#õ�÷4õ��½õ�ø"�½ðúü#ûj(cM<õ
ü
û;þ�9Mø8ü#û9ñ½ðò÷4õ8ö�ý
ö�ô�9Þþúõ��#õ�þ/ðÓÿÐô#ý#õ�ñ
2��>O<ü��½ï�ô1ö�õTö½ü
ù��9ñ
����ü
ó9ô#ö
��ðúô#þ-ü-ø�øVþ��9ñ½ðÓü
û9ñzü��C�½ï;õ�ü
ù���õ�ø"���lk�ðúû9ô#þÓþ�94*&��ï;õ(ô1þúý#ü
ö½ð��½ï9ÿ
ñ!�;ó;ó;þúðúõ�ñzômö�õ�ô#þ'�7�½ðúÿTõm��ö�ô
ø
�+ðúû;ý>(£ø"�9ö½ö�õ8û��½þ�9]5�I�nfbD2"�!î®ï9õ[õ��L���ø8ðÓõ�û9ø"9Kü��P�½ï;ðòñ�ÿTõ"��ï;ü4÷Dðòñ(÷4õ�ÿTü#û9ñ
�½ö	ô&��õ�÷W�½ï;ö�ü4�;ý
ï<��ô#ö½ð��
ü��9ñ®ö½õ"ô1þ�õ"�4óvõ8ö�ðÓÿTõ�û��	ñ��
î®ï;ðòñBô#þÓý
ü#ö�ð'��ï;ÿ ï9ô
ñ'ùvõ8õ�ûØó;ö½ü
ó�ü+ñàõ"÷PðÓûØü
ö�÷4õ�ö$�½ü�õ"�E���ö�ô
ø���ö½õ�þÓðòô1ù9þÓõeðúû��Ëü#ö�ÿÐô&�½ðúü#û<�Ëö�ü#ÿ ô#ûDðúÿÐô1ý
õeñ½õ����;õ�û9øVõQ�Ëü
ö�-ðòñ
�9ô#þ(ñàõ�ö!�
ü#ðúû;ý�ó��;ö�ó�ü+ñàõ��YoE�9ø	ïßñ!94ñ���õ8ÿÐñãô1ö�õÞü���ðúû���õ8ö!�

õ"ñ��f�Ëü
öA��ï;õBö�õ�ñ½õ�ô#ö�ø	ïÞô1û�÷M÷4õ��
õ8þúü#ó;ÿTõ�û��c÷4ð��-ðòñàðúü#û�ü4��pª÷�k(/qp~þúõ�ø���ö½ðòøVð�� qõÝ÷4õrk;ö	ô1û9ø8õD2K�½ü ô#ø	ï9ðÓõ��#õ ðúû��½õ�ö!�
õ8û��½ðúü#û ô#û9÷
ÿTü#û9ð'��ü#ö�ðÓû;ýA��ô
ñ
��ðúû$ï9ü
ñ
�½ðúþÓõ®õ8ûE�-ðúö½ü
û;ÿTõ8û��#(£û���øVþúõ�ô1özóvü&M[õ�ö
ó;þòô1û���2��s t é/ç;í�é[æ8uDv�wgx�y�ê ç-èJwzìJz�íàæf{TPõN��ö�ñ
�zø8ü#û9ñ½ðò÷4õ8öP�½ï�ô&�P�½ï;õ®ý#þúü#ù�ô1þ��½ö	ô1û9ñ
�Ëü#ö�ÿÐô&�½ðúü#ûBù�õ����M<õ8õ�ûK��M<üÞñ!�9ø�øVõ�ñ�ñ½ð��
õBó;ö�ü���õ"ø��½ðúü#û�ñOü4����ï;õÐü#ù���õ"ø��eðÓû���ï;õ
ðúÿÐô1ý#õÞó;þòô1û9õMø8ô1ûÃùvõMö�õ8ó;ö�õ�ñ½õ8û��½õ"÷ ùE9 ôj-4@ ô�[Tû9õ�ÿiü4���ðÓü
û�ÿTü4÷4õ8þ7�$î®ï9õiý
ü
ô#þ!ü4����ï;ðúñS��ö�ñ
�'ñ���õ8óPðúñ��½üÞõ"ñ���ðÓÿÐô&��õ��ï;õ�ó9ô1ö	ô1ÿTõ��½õ8ö	ñ[ü��P�½ï;ðòñA-�@|��ö�ô#û9ñ
�Ëü#ö�ÿTô��½ðúü#û<M�ï;ðÓþúõ�ùvõ8ðúû;ý
ô#ù;þÓõl��ü(ï9ô#û9÷4þúõ~þúô#ö½ý
õ�-�@Ý÷4ðúñ½ó;þòô#ø8õ8ÿTõ8û���ñ�ü��E�½ï;õªü#ù���õ"ø���ðúÿ>�
ô#ý#õ4�H=[ü
ÿió�ô1ö�õ�÷X��ü<�9ñ!�9ô#þlR�ô#þÓÿÐô#ûi�9þ��½õ8öeÿTõ"��ï;ü4÷;ñS�9ñ½õ�÷��ü�ó;ö½õ"÷4ðòø��)��ï;õãû;õ�M óvü
ñ½ð'��ðÓü
ûØü��#�½ï;õKü#ù���õ"ø��<+ B�*�5DI�*�5�5�01*��ï;ðúñ(ÿiü4�½ðúü#û���ù9ô
ñàõ"÷DÿTõ��½ï;ü4÷�÷4ü-õ�ñ(û;ü��(ö�õ����;ðúö½õS��ï;õ'ðúû���ö½ü4�
÷���ø��½ðúü#û ü��eô�ñ��	ô&�½õÞÿTü4÷4õ8þmõ��#ü
þ����½ðúü#ûY(�º�ÚâÅ+Ú�*(ô�øVü
û9ñ��	ô1û���
õ8þúü-ø8ð'��9]ÿTü4÷4õ8þL2�*Gû;ü
öA��ï;õiðÓû;ð��½ðòô1þúð�b�ô&��ðÓü
ûMü��g��ï;õ>�6ô#ö½ðòô1û�øVõ
ü4�e�½ï9õ�û;ü#ðòñàõeü
ûW��ï;õ'ñ��	ô&��õ'ô1û9÷DÿTõ�ô#ñ!�;ö�õ8ÿTõ8û���ÿTü4÷4õ8þòñ��
}W~`� � ���&��� �D�1�J�&�`�������/� �`�e� �E����� õ����]� �+ �K����������"� �K�� 0�� ù�õ ô��
õ�ø���ü#ö��Ëü#ö�ÿiõ"÷ ùE9��½ï;õ ðÓÿÐô#ý#õ
ø8ü+ü
ö�÷;ðÓû9ô��½õ"ñf�K�� ü��[ó�ü
ðÓû���ñeô#þÓü
û;ý	��ï;õ$ùvü4�9û9÷;ô1ö�ðúõ�ñOü��m��ï;õ



ü
ù���õ�ø"�cÿTü4÷4õ8þzó;ö�ü���õ"ø���ðÓü
û�ô&���½ðúÿiõ]���'î®ï;õiü#ù���õ�ø��cðÓÿÐô#ý#õ
ñ½ï9ô1óvõ)�]�c� � ô��8�½ðúÿiõ$�e� 5QM�ðÓþúþ�ùvõ�ý#ð��#õ8û]ùE9¢¡� �c� � �¤£S¥;(7� � 2 (�5�2M�ï;õ�ö½õH£S¥ ðúñ(ôd-4@ ô&[Ðû;õS�½ö	ô1û�ñ��Ëü
ö½ÿÐô&��ðÓü
ûKõ��-ó9ö½õ"ñ½ñ½õ�÷Dô#ñ�¡¦)§ �c� ��¨ �c� �� © � ¦,ª � ªE«ªE¬­ª�® © ¦)§ ��¨ �� © � ¦)¯\°¯\± © �G²³(�� �� 23´(µ-�2M�ð��½ï¶´·�¸( ª � � ª « � ª ¬ � ª ® � ¯ ° � ¯ ± 2
��*W�K�� �¸( § ��
� ¨ �� 2���*� �c� �� �¤£S¥;(c�a�� 2"*9ô1û�÷²³(c��2m� ¦)§ ¨ I I 5­II I § ¨ I 5 ©
î®ï;ðòñ]��ö�ô#û9ñ��Ëü
ö½ÿÐô��½ðúü#û ðòñÐþúðÓû9õ�ô1ödM�ö!���Y´,*�ô#û9÷Ý÷;ðúñ½ó;þòô#øVõ��
ÿTõ8û��A¹ � (�� � 2��G� �c� �� º �K�� ø�ô1û]ù�õ$M�ö�ð'�!�½õ�ûÞô
ñ�¡¹ � (�� � 2m� ²³(c� � 23´S» (�U�2M�ï;õ�ö½õH´ » �|´ º (
5 � I � I � 5 � I � I�2��P�î®ï;õ�ó�ô1ö!�®ü4� ��ï;õQ�½ö	ô#ø
�-ðúû;ýTô1þúý#ü#ö�ð��½ï;ÿ ø8ü#û9ø8õ8ö�û;õ�÷<M�ð��½ï��ï;õªõ"ñ���ðÓÿÐô&��ðÓü
û'ü�����ï;õ<ó9ô1ö	ô1ÿTõ"��õ8ö	ñ ´ » *"ðòñ!ô1ö!�½ðòø"�;þòô&��õ�÷�ðúû��½ü��M<üÝñ!�;ù��*ñ���õ8ó9ñ�� î®ï9õa�9ö	ñ
�Dü#û9õ�øVü
ÿTó����½õ"ñKû9ü#ö�ÿTô#þc÷;ðúñ
�
ó;þòô#ø8õ8ÿTõ8û��	ñ®õ���ô1þ��9ô&��õ�÷]ô1þúü#û;ý,�½ï9õcó9ö½ü4��õ�ø���ðÓü
û9ñ<ü�� �½ï;õ�ü
ù����õ"ø��Oñ½ï9ô1óvõ'øVü
û��½ü4�9ö�ñ#�9ñ½ðÓû9ý]�½ï;õBñ½ü��*ø8ô#þÓþúõ�÷¼��ü&�-ðúû;ýdpª÷4ý
õ�ñ
ô#þÓý
ü#ö�ð'��ï;ÿ½(µ�KpN2f+ U�07*EM�ï;ðúþÓõf�½ï;õcñàõ"øVü#û�÷Ðü#û;õmõ"�4ó;þúü#ð���ñg��ï;ðòñ
û;ü
ö½ÿÐô#þ�÷;ðúñ½ó;þòô#øVõ�ÿTõ8û��N��õ8þò÷	��ü$õ"ñ���ðÓÿÐô&��õ	¾´ » ��ñàðúû;ýÐô1ûDõ"�E���õ8û9ñ½ðÓü
ûDü4� ��ï;õeö½ü
ù��9ñ
��ÿH�;þ��½ðúö½õ"ñàü
þ����½ðúü#û]õ�ñ
�½ðúÿTô��½ðúü#û<�½õ"ø	ï��
û;ð����;õiðÓû��½ö�ü4÷��9ø8õ�÷Mðúûr+'5DU�07�HT�õiû;ü&M ÷4õ"ñ½ø8ö½ðúùvõH��ï;õ�ñ½õH��M<ü
ñ!�;ù��*ñ���õ8ó9ñ��
¿,�/�:ÀPÁ ���µ� ÂÃ�P�C���_���]� �µ��Àl����Ä��E�`�E�¢����� hOû;õ�ü4����ï;õ
ô
÷���ô1û���ô#ý#õ�ñOü����½ï;õd�Kp�ÿTõ"�½ï9ü-÷�ðúñS��ï9ô&�eð���÷;ü+õ"ñcû;ü��eö½õ�����;ðúö½õ�ô1ûE9�õ"÷4ý#õPõ"�E��ö�ô
ø��½ðúü#ûe�Åk��9ö
��ï;õ8ö�ÿTü#ö�õ4*mð���ø8ô#û ùvõ
ðúÿTó;þÓõ�ÿTõ8û��½õ"÷KM�ð��½ï�ø8ü#ûE�#ü
þ�����ðÓü
û�õ"[ãøVðúõ8û�ø"9Þô1û9÷�þúõ�ô
÷;ñA�½ü
ö�õ�ô#þ'�7�½ðúÿTõeø8ü#ÿTó����	ô&��ðÓü
û�+ -�*�U�07�TPõcô#ðÓÿ ô��®÷;õ�ñ½ðÓý
û;ðÓû9ý$ô1û]ô1þúý#ü
ö½ð��½ï;ÿÆ��ï9ô&��ðòñ��£ô
ñ��D*-ö½õ�þÓð��
ô#ù;þÓõ�*1ö�ü#ù��9ñ
�P�½üeó9ô1ö!�½ðòô1þ-ü4ø8ø8þ���ñàðúü#û9ñzô#û9÷)��üS�£ô1þòñàõ®ÿÐô&�	ø	ï;õ�ñ��TPõ'øVü
û9ñàðò÷4õ�ö®ôiþúðúñ
�AÇm�ªü��zó;ð'�4õ�þúñ�ô#þÓü
û;ýH��ï;õ�ó;ö�ü���õ"ø��½ðúü#ûDü����ï;õKü
ù���õ�ø"�'ÿiü4÷4õ�þ<ø8ü#û��½ü��;ö	ñd(ËÿTü4÷4õ8þN���
��ðÓû9ý�ðúûj�½ï;õW�9ö�ñ
�
ðúÿÐô1ý#õiðòñeó�õ�ö
�Ëü
ö½ÿTõ�÷�ðúû�ô]ñ½õ8ÿTð'�*ô����½ü#ÿÐô��½ðòøBÿTü4÷4õD2"�Ðî®ï;õ
ó;ö�ü4øVõ"ñ½ñcøVü
û9ñàðòñ
��ñcðÓû�ñ½õ�ô1ö	ø	ï;ðúû;ý	�Ëü
öS�½ï;õjÈ½ø8ü#ö�ö½õ"ñàóvü#û�÷4õ8û��3ÉÊ �c� �� ðÓû�ðúÿÐô1ý#õ,Ë4�c� � ü��/õ�ô
ø	ï]óvü#ðúû���ÊQ��dÌ Çm�
�8TPõB÷4õ"��õ8ö!�ÿTðúû;õ�ôW5D@ ñàõ"ô1ö	ø	ïKô1ö�õ�ô]Í�Î� �7Ï Ì + ºQÐ � Ð 0GðúûW��ï;õ�÷4ðÓö�õ�ø"�½ðúü#ûÑ ü4�g�½ï;õiû;ü#ö�ÿÐô1þe�½ü	��ï;õTøVü#û���ü4�;öD�Ak;ü
ömõ"ô#ø	ïMóvü#ðúû��SÊQ�� ü����ï;õ(þúðúñ
��Çm�
*
ô#û9÷,�Ëü#ö~õ"ô#ø	ïTóvü
ñ½ð'��ðÓü
ûdÍ Î� þ�9-ðÓû;ý�ðúû>�½ï;õO÷4ðÓö�õ�ø"���ðÓü
û Ñ *EM<õcø8ü#ÿTó�����õ���ï;õ�ñ!���9ô#ö½õOö½ü-ü4�<ü4��ôBþúü#ý4��þúð��#õ8þúðúï;ü-ü-÷
ö	ô&��ðÓüHÒ Î M�ï;ðúø	ïÐðòñ~û9ü��½ï9ðÓû;ýBù�������ï;õmô#ù9ñàü
þ����½õmñ!�;ÿIü���øVü
û���
ü#þ����½ðúü#û���ô1þ��;õ�ñ�ø8ü#ÿTó�����õ�÷�ô&�)ÊQ�� ô#û9÷jÍ�Î� ��ñàðúû;ý�ô]ó;ö½õ��÷4õ��½õ�ö½ÿTðúû;õ�÷$ÿÐô#ñ!�HÓ:Ôg�c�;û�ø��½ðúü#ûTü4���½ï;õ®ü
ö½ðúõ8û���ô��½ðúü#û'ü4�J��ï;õ
ø8ü#û��½ü��;ö��gÕmõ�M óvü
ñ½ð��½ðúü#ûiÊ �c� �� ðòñ®ý#ð��#õ8û]ùE9¢¡Í�Î
Ö� ��ô#ö½ý ÿÐô&�Î"×�Ø Ù\Ú�Û Ú�Ü Ò Î M�ð'��ï Ò Î �]Ý&Ë �Þ�ß�à4á�â
ã Ó Ô �SË �c� �Þ&ß�ä%åá â ã Ó Ô Ý

ó;ö�ü&�-ðú÷;ðÓû;ý>��ï9ô&��Ò Î
Ö ðòñ�ý
ö½õ"ô&�½õ�ö8�½ï9ô#û�ô>�½ï;ö�õ�ñ½ï;ü#þò÷\�8æ\( � 2®ðòñ��ï;õ'û;õ�ðÓý
ï+ùvü#ö�ï;ü-ü4÷Kü4�l�½ï;õBø8ü#û9ñ½ðò÷4õ8ö�õ�÷Dó;ð��-õ�þµ�®î®ï;õ�û�ó;ð'�4õ�þÊ �c� �� ý
ð��
õ8û]ù�9XÍ�Î
Ö� ðòñ�ñ
�½ü#ö�õ�÷DðúûXÇ��c� � �?#�d�½ï9ðúñÐñ
�½õ�óçM<õÞï9ô��#õÞô�þÓðòñ��ãü4�Qè ó;ð��-õ�þúñÐô
ñ]M[õ�þÓþ(ô
ñ��ï;õ8ðúöi÷;ðúñ½ó;þòô#øVõ�ÿTõ8û��iø8ü#ÿTó�ü
û;õ8û��iü#ö!�½ï;ü
ý#ü#û�ô1þg��üK�½ï9õDü
ù����õ"ø��MÿTü4÷4õ8þBø8ü#û��½ü��;öD¡é(µÊQ���� ¹�ê� 2 ��ë ��ìíìíì î � î®ï;ðòñÞþÓü4ø�ô1þBô#ó��
ó;ö�ü
ô
ø	ï]ô#þÓþúü&M(ñf��ñ;�½üKù�õ$ö½ü
ù��9ñ
�f�½üãó�ô1ö!�½ðòô1þ�ü4ø�øVþ��9ñàðúü#û�ñ�ü����ï;õ�ü#ù���õ"ø��(ô1û�÷	��üÐÿiðòñ�ñàðúû;ýTÿTõ�ô#ñ!�;ö�õ8ÿTõ8û��	ñ��
}W~`� � ���&���P�D�7�C�&�`���D���/� �E���D���`�������/�N�ðï ñ½ðúû;ý(µÊQ�� � ¹Eê� 2 ��ë �
ìíìíì î *NM<õ�ø8ô1û õ�ñ
�½ðúÿÐô&��õ<��ï;õa-�@ ô�[Ðû;õ¼�½ö	ô1û9ñ
��Ëü
ö½ÿÐô&��ðÓü
ûX´ » �mk;ö�ü#ÿ õD���9ô&��ðÓü
û�(µU�2�*JM[õeï9ô��
õ4¡¹ ê� � � �� � (µÊ � 2m� � �� ²³(�Ê � 23´S» (cFE2M�ï;õ�ö½õjñ � ðòñ�ôç�;û;ð��K�#õ�ø"�½ü
ö�ü#ö!�½ï;ü
ý#ü#û�ô1þ��½üç�½ï;õØü
ù���õ�ø"�
ñ½ï9ô1óvõÞøVü#û���ü4�;öTô&�Ðóvü#ðúû��	Ê � �çk;ö�ü#ÿò(�F�2�*NM[õ�ø�ô1û_��ñàõÞô
ö�ü#ù���ñ��eõ�ñ
�½ðúÿÐô&�½ü
ö	(£ô#û��X��õ�ñ
�½ðúÿÐô&��ü#öQóE2���üÞü#ù��	ô1ðúû ¾´ » ô
ñ�Ëü
þÓþúü&M(ñ�¡

¾´ » ��ô1ö�ý~ÿTðÓû¥%ô îõ ��ë � ó¢(�¹ ê� º � �� ²³(µÊ � 2!´ » 2
î®ï;ðòñ�ö�ü#ù���ñ��mñ
��ô��½ðòñ���ðúø�ô1þ�ô#ó;ó;ö�ü
ô#ø	ï]õ8û�ô1ù;þúõ�ñ�û9ü��;�½üKù�õ'ô��L��Ëõ"ø��½õ"÷ÞùE9Kþúü-ø�ô1þúþ�9KðÓû9ø8ü#ö�ö½õ"ø���ÿTõ�ô
ñ
�;ö�õ�ñ$(�÷��;õ$��üKñ½ï9ô#÷4ü&M(ñ�*
ÿTðòñ½ñ
��ÿÐô���ø	ï;ðúû;ýJ*-ü4ø8ø8þ���ñàðúü#û9ñ�*4õ"�	ø��í2ö t é�êfye÷øuDv�wlx�y�ê ç-èJwzìJz�íàæf{Reû;ü&M�ðúû;ý	��ï;õTó�ü+ñàð��½ðúü#û�ñQ�d�(ü��m��ï;õTó;ö�ü���õ�ø"�½ðúü#ûMü4����ï;õ
ø8ü#û��½ü��;ö�ñ(ü��l�½ï;õH�½ö	ô#ø
�
õ�÷]ü#ù���õ"ø��Oô��f�½ðúÿTõH��ô1û�÷X�½ï;õBõ�ñ
�½ð��
ÿÐô&��ðÓü
û�¾´ » ü4�g�½ï;õ$ý#þúü#ù9ô#þ�ô&[Ðû;õ$ÿiü4�½ðúü#û�ó9ô#ö�ô#ÿTõ"�½õ�ö�ñ(ù�õ����M<õ8õ�ûd�zô#û9÷]�E�:54*�M[õOô1ö�õ(ô1ù;þúõf��üBøVü
ÿióJ���½õ;��ï;õmóvü
ñ½ð��½ðúü#û
ü4��óvü#ðúû��	ñA� �c� � ô��;�½ðúÿTõ$�\� 54¡� �c� � �Y£ ¾¥ (7� � 2nmü&M[õ��#õ8öD*N�½ï;õ�-4@ ô�[Ðû;õi�½ö	ô1û�ñ��Ëü
ö½ÿÐô&��ðÓü
û ø�ô1û;û9ü��Dø8ü#ÿ>�
ó;þúõ"��õ8þ�9ãô#ø�øVü4�9û��#�Ëü#öN�½ï9õcö�õ�ô#þ/�½ö	ô1û9ñ
�Ëü#ö�ÿÐô&�½ðúü#ûd�9û9÷4õ8ö�ý#ü
û;õ
ùE9>�½ï;õcó;ö�ü���õ"ø��½ðúü#ûKü��%��ï;õOü
ù���õ�ø"�Q(�÷��;õ��½üió�õ�ö�ñ½óvõ�ø���ð��
õmõ��L��Ëõ"ø���ñ�*4ðúÿióvü#ö!��ô#û��®ö�ü��	ô&��ðÓü
û9ñ�*-û;ü
û�ñàï9ô#þÓþúü&M�õ�û��-ðúö½ü
û;ÿTõ8û��
2"*
ô#û9÷Ðô&�L��õ8ö®ôQ�Ëõ�Mßð��½õ�ö�ô��½ðúü#û9ñm�½ö	ô#ø
�-ðÓû9ý�ÿTô�9,�£ô1ðúþ7�zî�ü$ô#þÓþúõ��-ð��
ô��½õm��ï;ðòñ�ó;ö�ü#ù9þÓõ�ÿ¼*�ðúûBôf�9ö�ñ
� �
õ8ö	ñàðúü#û�ü4���½ï;ðòñzô1þúý#ü
ö½ð��½ï;ÿù+íúD01*��ï;õf-�@Ãô&[Ðû;õ®÷4ðòñàó;þòô#ø8õ8ÿTõ8û��zÿTü-÷;õ8þ�M®ô#ñzô��;ý
ÿTõ8û��½õ"÷)M�ð��½ï
þúü4ø8ô1þ;-�@ ÷4õ��Ëü#ö�ÿÐô&�½ðúü#û�ñ��jn(ü&M<õ��
õ8öD*PM�ï9õ8ûÝô
÷;÷4ðúû;ýPþÓü4ø8ô#þ
÷4õ��Ëü#ö�ÿÐô&�½ðúü#û�ñ�*#M[õMø�ô1û;û9ü��Kõ�û9ñ
�9ö½õ�ö�ðÓý
ðú÷;ð'��9 ø8ü#û9ñ
�½ö	ô1ðúû���ñ����ü
ö½õ�ü&�#õ�ö�*D�½ï9ðúñgM®ô#ñzï9ðÓý
ï;þ�9)�½ðúÿiõOøVü#û�ñ
�;ÿTðúû;ýJ�!î®ï;õ8ö�õ"�Ëü
ö½õ�*M<õªó;ö�õ"�Ëõ�öe��ümõ��-ó9þÓü
ð'�!õ"�4ó;þúðúø8ð'��þ�9'ômö½ü��;ý#ï>=#?�@ ó�ü
þ�9-ï;õ"÷4ö�ô#þ
ÿTü4÷4õ8þ�ü��P�½ï;õ�ü
ù���õ�ø"���mTPõ�ï9ô��#õS��ü]�9û9÷<�½ï;õ)U�@ ö�ü���ô��½ðúü#û
ô#û9÷��½ï;õKU�@��½ö	ô1û�ñàþòô&��ðÓü
û|(àÄ£ÚÇº�Ú�*(óvü
ñ½õaû82>�½ï�ô&�KÿÐô1óç��ï;õ
ü
ù���õ�ø"�møVü-ü#ö	÷4ðúû9ô&��õeñ!94ñ���õ8ÿ½M�ð'��ïX�½ï;õ$ø8ô1ÿTõ�ö�ôTøVü-ü
ö�÷4ðúû9ô��½õ
ñ!94ñ���õ8ÿX��hOû9øVõ)�½ï;õ$ó�ü+ñàõ'ó�ô1ö	ô1ÿTõ"��õ8ö	ñ�ô1ö�õBô���ô1ðúþúô#ù;þÓõ�*;ð��Oðòñ
õ"ô#ñ!9]�½üã÷4õ��½õ8ö�ÿTðÓû9õS�-ðòñàðúù;þúõ'ô1û9÷Dðúû��-ðòñàðúù;þúõQ�£ô#ø8õ�ñ��? ûE�;ÿBùvõ8özü���ÿiõ��½ï;ü4÷;ñ ��ücø8ü#ÿTó�����õ[óvü
ñ½õS(£ó�õ�ö�ñ½óvõ�ø���ð��
õ�Ëö�ü#ÿ½Õ ó�ü
ðÓû���ñ
2®ï9ô��
õeù�õ�õ8û�ó;ö�ü#óvü
ñ½õ�÷\��T�õ'û9õ8õ�÷<��üÐõ�ñ
�½ð��
ÿÐô&��õ$�½ï9õBóvü
ñ½õBü��l��ï;õBü
ù���õ�ø"��M�ö!�f�½ï;õiø8ô#ÿiõ�ö�ô>�Ëö�ü#ÿ½��ï;õ



óvü
ñ½ð'��ðÓü
û9ñl�]�c� � ü#ù��	ô1ðúû;õ�÷Bô&�L�½õ�öP�½ï;õN�9ö	ñ��zñ���õ8óBü4���½ï9õ<ô#þÓý
ü��
ö�ð'��ï;ÿX*�÷4õ"ñ½ø8ö½ðúùvõ�÷]ðÓûao4õ�ø���ðÓü
ûK-���V*ûÞó;ö	ô#ø"�½ðòøVõ�*�M[õ$��ñàõQ��ï;õ
ÿTõ"��ï;ü4÷B÷4õ"ñàðúý#û9õ�÷�ùE9$@mõ�ÿTõ8û��½ï;ü
û<+ üD0E�Ëü#þúþÓü&M<õ�÷eùE9 � ü&M<õ4ý ñ
ÿTõ"��ï;ü4÷_+�5D-D01�$TPõ,��ï;õ8ö�õ"�Ëü
ö½õ$ý#õ��côW�9ö�ñ
�Oõ"ñ���ðÓÿÐô��½õiü��m��ï;õ
óvü
ñ½õ'ó9ô#ö�ô#ÿiõ��½õ�ö�ñAû �c� �� � � � �½ï9ô��Oï9ô
ñ8�½üãùvõ$ñ
�½ðúþúþ �;ó�÷;ô��½õ�÷i�½üø8ü#ö�ö½õ"ñàóvü#û9÷�ô
ñAM<õ8þúþzô#ñOó�ü+ñ½ñ½ðÓù9þÓõ,�½üW�½ï;õiö½õ"ô1þ!û;õ�M ô#ñ½ó�õ"ø��
ü4� ��ï;õ'ü#ù���õ�ø��D�[î®ï;ðòñ8�c�;ö!�½ï9õ8ömñ
�½õ�óÞø8ü#û9ñ½ðòñ��	ñ�ðÓû¼���!�½ðúû;ýd��ï;õ
ó;ö�ü���õ"ø���ðÓü
ûDü4�P��ï;õ'ü
ù���õ�ø"�(ÿiü4÷4õ�þ�ñ½ï9ô1óvõ'ü#û¼��ï;õ'ðúû���õ8û9ñ½ð���9
ý
ö�ô
÷4ðÓõ�û���ñOðÓû��½ï9õiðúÿÐô1ý
õ4�$î®ï9ðúñeðòñ�ô#ø	ï;ðúõ��
õ�÷i��ñàðúû;ý�ô1û�ð'�!�
õ�ö�ô��½ð��#õãÿTðúû;ðÓÿTð�b�ô��½ðúü#û ü4�môMû;ü
û���þÓðúû;õ�ô#öBõ�û;õ8ö�ý49��c�;û9ø"�½ðúü#ûM�ö!��û�*��9ñ½ðÓû;ýWû �c� �� � � � ô
ñ®ðÓû;ð��½ðòô1þúð�b�ô&��ðÓü
û%���ü
ö½õcó;ö�õ�ø8ðúñ½õ8þ�94*EM<õOõ"ñ���ðÓÿÐô&��õS�½ï;õ�óvü
ñ½õOó�ô1ö	ô1ÿTõ"��õ8ö	ñ�¾û
ô
ñ#�Ëü#þúþÓü&M(ñ�¡ ¾ûr��ô1ö�ý~ÿTðÓûþ ÿ �	(�¹ �c� �þ 2�� (µü�2M�ï;õ�ö½õS��ï;õ�õ8û;õ�ö½ý�9]�c�;û9ø"�½ðúü#û��	(µ¹ �c� �þ 2[ðúñm÷4õ"�9û9õ�÷Þô#ñ�¡

�	(�¹ �c� �þ 2m� º�����	�

� Ë
� 	 ß��øâ (��e�G5�2 
 ¹�� (�B�2
M�ð��½ï
��� þ ö�õ8ó;ö�õ�ñ½õ8û��½ðúû;ýX��ï;õDø8ü#û��½ü��;ö�ñBü��8�½ï9õW�-ðúñ½ðúù;þÓõDó9ô1ö!�ü4� ��ï;õ)U4@ ü
ù���õ�ø"�(ÿTü-÷;õ8þ¢�Ëü#ö8��ï;õ�óvü
ñ½õ,û��
� � Ë
� 	 ß��øâ ÷4õ8û9ü��½ðúû;ý��½ï;õÞñ½ó9ô&��ðúô#þ[ý
ö�ô
÷4ðÓõ�û��$ü��A�½ï;õÞðúû����õ8û9ñ½ð���9,�c�9û9ø���ðÓü
ûDô&�8-�@�ó�ü
ðÓû���� þ (��D2[ô1þúü#û9ý$�½ï;õcøVü
û����ü4�;ö�� þ ( � þ 2AM�ï;õ8ö�õ�� þ ðòñA��ï;õió�õ�ö�ñ½ó�õ"ø���ð��
õBó;ö�ü���õ"ø����ðÓü
û¼�c�;û9ø���ðÓü
û%�
î®ï;õÞó;ö�ü���õ"ø���ðÓü
û_�c�;û�ø��½ðúü#û�� þ ÷;õ8óvõ8û9÷;ñãü#û��½ï;õMø�ô1ÿ>�

õ�ö�ôÞðúû��½ö�ðÓû9ñ½ðòøTó9ô1ö	ô1ÿTõ"��õ8ö	ñ��;��î®ï;õãÿTðúû;ðÓÿTð�b�ô��½ðúü#ûØü��8��ï;õ
õ�û;õ8ö�ý49¼�c�;û9ø"�½ðúü#ûç(µü42mö�õ����;ðúö½õ"ñ;�½ï�ô&�S�½ï;õÐø8ô#ÿTõ8ö	ôãø8ô#þÓðúù;ö	ô&���ðÓü
ûØðúñiô���ô1ðúþúô#ù;þÓõ��iÕ(õ��
õ8ö!�½ï;õ�þÓõ"ñ½ñBô�ö½ü��;ý#ïj�-û;ü&M�þúõ�÷4ý
õÐü����ï;õMø8ô#ÿiõ�ö�ô�ó9ô#ö�ô#ÿiõ��½õ�ö�ñiðòñãñ
��[Ðø8ðÓõ�û���� î®ï;õ"ñàõÞó9ô#ö�ô#ÿTõ"���õ8ö	ñ'ø8ô#û�ô#þúñ½üÞù�õKõ�ñ
�½ðúÿTô��½õ"÷�ü#û���þÓðúû;õ��WV*û��½ï9ô��$ø8ô
ñàõ�*%��ï;õ�c�;û�ø��½ðúü#û¼��üÐù�õ�ÿTðúû;ðÓÿTð�b8õ"÷]ø�ô1û]ù�õ�ö�õ�M�ö�ð��
�½õ�û]ô
ñ#�Ëü#þúþÓü&M(ñ�¡� ¾û � ¾� �X��ô1ö�ýBÿTðÓûß þ Û ! â#" �	(�¹ �c� �ß þ Û ! â 2%$ (7ú42
V*û,�½ï;õ®ý
õ8û;õ�ö�ô#þ+ø�ô#ñ½õ4*&M<õ<ï�ô��#õA5�5[ó�ô1ö	ô1ÿTõ"��õ8ö	ñ%��üOõ"ñ���ðÓÿÐô&��õ(£ð'��M<õ$ø8ü#û9ñ½ðò÷4õ8ö��½ï;õ$ö�ô
÷4ðòô1þz÷4ðúñ
�½ü
ö
��ðÓü
ûC2��SV*ûMó;ö	ô#ø"�½ðòøVõ�*/M<õ
ï9ô��
õ®ü#û;þ�9$óvõ8ö!�Ëü#ö�ÿTõ�÷iõ"�4óvõ8ö�ðÓÿTõ�û��	ñ~÷4õ"ô1þúðÓû;ý$M�ð��½ï]��ï;õ(ü
û��
þúðÓû9õ�õ�ñ
�½ðúÿTô��½ðúü#û]ü��P�½ï;õ�ö	ô#÷;ðúô#þ�÷;ðúñ
�½ü
ö
��ðÓü
û%�TPõ�ï9ô��#õ®ó9ô#ðú÷$ó9ô#ö
��ðúø��;þúô#ö~ô&�!�½õ8û���ðÓü
û,��üS�½ï;õm÷;ðúñ�øVö�õ"��ð�b"ô&���ðÓü
û�ó;ö½ü
ù;þúõ8ÿ ü4�&��(Ëõ�ñ½óvõ�øVðòô1þúþ�9	�Ëö�ü#ÿ ôTö½õ"ô1þ��µ��ðÓÿTõ�ðúÿió9þÓõ��
ÿTõ8û��	ô&�½ðúü#û ó�ü
ðÓû��Tü��A�-ðúõ�MA2���î®ï;õ]ü#ó���ðÓÿTð�b�ô��½ðúü#û�ü4�'�kðòñ
óvõ8ö!�Ëü#ö�ÿTõ�÷�ùE9Mô1û�ô1ó;ó;ö�ü#ó9ö½ðòô&��õBñàõ"ô1ö	ø	ïMô1þúý#ü
ö½ð��½ï;ÿ ðúûK��ï;õ
óvü
ñ½õeó9ô1ö	ô1ÿTõ"��õ8ö	ñ®ñàó9ô
øVõ��( )+*�,$y�è9í.-Æy�æ[ç�wg÷Bè�y x+ë�÷*ç�x��ü+ñ��]ü��)��ï;õPõ"�4ó�õ�ö½ðúÿTõ8û���ñ]ö�õ8óvü#ö!�½õ"÷ßï;õ8ö�õPðÓûE�#ü
þ��
õ�ô
ûE���Kô
ñ>�½ï;õ�ü
ù���õ�ø"�d�½üØùvõX�½ö	ô#ø
�#õ"÷\�rT�õMø�ô1û ó�ü
ðÓû��ãü������ï9ô&�Q�½ï9õH��ö�ô
ø
�+ðúû;ýDü�����ï;õTûE���eñ½ðúþÓï;ü��;õ"�!�½õTðúûK�½ï9õTø8ü#û9ñ½ðò÷E�
õ�ö½õ"÷�ðÓÿÐô1ý
õãñàõD���;õ8û9ø8õ�ñ�ï�ô#ñ$��ü�øVü
ó�õWM�ð'��ïØþÓü&M@ðúû���õ8û9ñ½ð���9

ø8ü#û��½ö	ô#ñ
��*�ó;ö½õ"ñàõ�û9øVõÐü4�(ø8ô#ñ
�Bñ½ï9ô#÷4ü&M(ñ�*�ÿTðúö½ö�ü#ö'ñ½óvõ�ø"�9þúô#ö½ð����ðÓõ"ñ�*����"�>��ü#ö�õ8ü&�
õ8öD*\�½ï9õKûE���$ðòñ$û;ü��Bõ��;ô#ø���þ�9Póvü#þ�9+ï9õ�÷4ö	ô1þ7*
ñ½ðÓû�øVõ�ð��~ó;ö½õ"ñàõ�û���ñ/û;ü�ó9ï�94ñ½ðúø�ô1þúþ�9Bó;ö½õ"øVðòñàõ�þ�9$÷4õ"�9û9õ�÷Tö�ðú÷4ý
õ�ñ��O<õ�ñ½ðò÷4õ�ñ�*;ø8ô#ÿiõ�ö�ôiø8ô#þÓðúù;ö	ô&��ðÓü
ûKðòñ�û;ü���ó;ö�õ�ø8ðúñ½õ8þ�9	�-û;ü&M�û%�k!ðÓý��;ö�õ>5�ø8ü#û���ô#ðÓû9ñ®ö�õ�ñ!�;þ���ñ®ü4�e�½ï9õQ�½ö	ô#ø
�-ðÓû9ý$ü4� ��ï;õ�ûE���
ô#þÓü
û;ýDôÞñ½õ����;õ8û�øVõiü��NF�FKðúÿÐô1ý#õ"ñ��>k!ðÓý��;ö½õ¼54� ô]ñàï;ü&M(ñ���ï;õ
ö�õ�ñ!�;þ���ñ<ü��P�½ï;õQ��ö�ô
ø
�-ðÓû;ý$ð'�lM<õeø8ü#û9ñ½ðò÷4õ8ö�ü
û;þ�9	�½ï;õ)-�@ ÿiü4���ðÓü
ûßõ�ñ
�½ðúÿTô��½ðúü#û�ñ
�½õ�ó%�^V*ûr�½ï�ô&�]ø�ô#ñ½õ4*#�½ö	ô#ø
�-ðúû;ýØðòñãóvõ8ö!��Ëü
ö½ÿTõ�÷Ãô��W�-ðú÷4õ�ü�ö	ô&�½õ`(7-4ü4nfbD2"�Ãn(ü&M<õ��#õ�ö�*®ô&�L��õ8ö]ôj�Ëõ�M
ðúÿÐô1ý#õ"ñ8�½ï9õiô#þÓý
ü#ö�ð'��ï;ÿ ðòñmû9üKþúü#û;ý
õ8ömô#ù;þÓõH�½üd��ö�ô
ø
�]ô
ø8ø����
ö	ô&��õ8þ�9W��ï;õBü
ù���õ�ø"�cñ½ï9ô1óvõ4�cî®ï;õ)�£ô#ðÓþ��;ö�õBðòñmÿÐô1ðúû;þ�9�÷��;õ)��ü��ï;õ)�£ô
ø��A��ï9ô&�)-�@Iô&[Ðû;õ$ÿTü��½ðúü#û�ÿiü4÷4õ�þ!ø�ô1û;û9ü��cô
ø8ø8ü4�;û���Ëü
öf�½ï9õ$óvõ8ö	ñàóvõ�ø"�½ð��#õ$õ
/�õ�ø��	ñ��Qk!ðÓý��;ö�õW54� ùMö�õ8óvü#ö!��ñf�½ï;õiö½õ��
ñ!�;þ���ñ[ü��\�½ï9õf�½ö	ô#ø
�-ðúû;ý)�9ñ½ðúû;ý'ùvü��½ïX-�@�ÿTü��½ðúü#ûÐõ"ñ���ðÓÿÐô��½ðúü#û
ô#û9÷$U4@Ýó�ü+ñàõ<øVü
ÿióJ����ô��½ðúü#û%� V*û$�½ï9ô��zø�ô#ñ½õ4*��½ï;õN�½ö	ô#ø
�-ðúû;ý�ðòñ
óvõ8ö!�Ëü#ö�ÿTõ�÷Kô��)5�I>nfb'ô#û9÷Kö�õ�ñ!�;þ���ñ�ô#ö½õQ���;ð'��õ'ñ½ô��½ðòñ��£ô
ø���ü#ö394�V*ûiü#ö	÷4õ8öP�½üe÷4õ�ÿiü
û9ñ
�½ö	ô&�½õN�½ï9õ�ö½ü
ù��9ñ
�½û;õ"ñ½ñ!ô1û9÷H�½ï9õ<õ�[]�
ø8ðÓõ�û9ø"9Ðü4�%�½ï;õeó;ö�ü#óvü
ñ½õ�÷d�½ö	ô#ø
�-ðÓû9ýBÿTõ"��ï;ü4÷\*�M[õcï9ô��
õmóvõ8ö!��Ëü
ö½ÿTõ�÷Dö�õ�ô1þGõ��4ó�õ�ö½ðúÿTõ8û���ñ®ðúûE�#ü#þ��-ðÓû9ý>��ô#ö½ðúü4�9ñN��9-ó;ðòø8ô#þ�÷4ð��L���ø��;þ��½ðúõ�ñ��PV*ûXk!ðÓý��;ö�õSUJ� ôJ*+ôiø8ô#ÿiõ�ö�ôBÿTü��½ðúü#ûDðúñ®óvõ8ö!�Ëü#ö�ÿTõ�÷
ô#ö½ü��;û9÷a�½ï;õ ¨ ô&�4ðúñ � �W?Æ�£ô
øVõÐü4�N��ï;õÐûE���Bô1ó;óvõ�ô#ö�ñQM�ï9ðÓþúõ
ô#û;ü���ï;õ8ö�÷4ðòñ½ô#ó;óvõ�ô1ö	ñ�� V*ûik!ðÓý��;ö�õQUJ� ùe*E�½ï;õeÿÐô1ðúû�÷4ð'[ãø��;þ'��9
ðòñg��ï;õ��
õ8ö39BðúÿTó�ü
ö
�	ô1û��[ö�ü��	ô&�½ðúü#ûÐô#ö½ü��;û9÷>�½ï9õ § ô&�4ðúñ��zî®ï;õ
óvü
ñ½õTõ�ñ
�½ðúÿTô��½ðúü#û�ùvõ�øVü
ÿTõ�ñ'ø8ü#ÿTó;þúõ"�\�	k��;ö!�½ï9õ8ö�ÿiü
ö½õ�*%��ï;õ
ðúþÓþ��;ÿTðúû9ô&��ðÓü
û]ø8ü#û9÷4ð��½ðúü#û�ñ<ô#ö½õcû;ü4��ø8ü#û9ñ
��ô#û��®ô#þÓü
û;ý)��ï;õ'ñàõ�����;õ�û9øVõ��%V*û)k!ðÓý��;ö½õmUJ� ø4*���ï;õª÷4ð�[ãø"�;þ��½ðúõ�ñ�þúðÓõ/ðúûQ�½ï;õ[ÿH�;þ��½ðúó;þúõ
ü4ø8ø8þ���ñàðúü#û9ñzü4�C��ï;õ(ûE���D�PV*ûdk!ðúý4�;ö�õfU�� ÷\*���ï;õ(ûE���~ðòñg��ö�ô
ø
�#õ�÷M�ð��½ï;ðúûØô]ï;ðÓý
ï;þ�9i�½õ����3�;ö�õ�÷Põ8ûE�-ðÓö�ü#û9ÿiõ�û����>T�õÐï9ô��
õiô#þúñ½ü��ö½ðúõ�÷H�½ü�õ"ñ���ðÓÿÐô&��õ�ü#û���þúðÓû;õ#��ï;õ�ö�ô
÷4ðòô1þ4þúõ8û9ñ/÷4ðòñ
�½ü#ö!�½ðúü#ûe� TPõ
ï9ô��
õmøVü
û9ñ½ðú÷4õ�ö½õ"÷ÐôBñ½ðÓÿTó;þúõcü#ù���õ"ø��S(�ôBùvü��J2~ô#û9÷ãôBø�ô1ÿTõ8ö	ôM�ð��½ï ô#û�ðúÿióvü#ö!��ô#û��i÷4ðòñ���ü#ö!�½ðúü#û (µU��íü�ÿTÿ þÓõ�û9ñ32)M�ð'��ï ðúû;ð����ðúô#þ\�6ô#þ��9õeñ½õ"�8��ü]IX(�ñàõ�õQk!ðúý4�;ö�õ$-42��gTPõeõ�ñ
�½ðúÿÐô&�½õ�ü
û���þÓðúû;õ��ï;õ'÷4ðòñ���ü#ö!�½ðúü#û%�NV1�O÷4õ�ø8ö½õ"ô#ñ½õ�ñN�½ü&M®ô1ö	÷Dð'�	ñ(ö�õ"�Ëõ8ö�õ8û�øVõQ��ô1þ��;õM�ï;õ�û:�½ï9õDü
ù���õ�ø"�$ó;ö�ü���õ"ø��½ðúü#û ÿiü&�
õ�ñ)�½ü&M®ô1ö	÷��½ï;õ]ðÓÿÐô#ý#õ
ùvü#ö	÷4õ8ö,(£ñ½ðÓû9ø8õ$�½ï9õ8û�ôTùvõ"�!�½õ8öcõ�ñ
�½ðúÿÐô&��ðÓü
û�ü��l�½ï;ðòñ(ó�ô1ö	ô1ÿ>�
õ��½õ8öTðòñ>�½ï;õ�ûÃö½õD���9ðÓö�õ�÷J2"��V*û��½ï�ô&�ãø8ô
ñàõ�*m�½ï9õX�½ö	ô#ø
�-ðÓû9ý�ðòñ
óvõ8ö!�Ëü#ö�ÿTõ�÷]ô&�$5$nfb4�0 1�éªæOì\÷àëAx-íàéªæTPõMï9ô��#õ�ó9ö½õ"ñàõ�û���õ�÷Ãô1ûÃü
ö½ðúý#ðúû9ô1þ�ÿTõ��½ï;ü4÷ç�Ëü#öW�½ö	ô#ø
���
ðúû;ý�ø8ü#ÿTó;þúõ"�Øü#ù���õ�ø��	ñ'ðúûÝô#û�ðÓÿÐô#ý#õKñ½õ����;õ�û9øVõ]ô&�iô�ï;ðúý#ï
ó;ö�ü4øVõ"ñ½ñ½ðÓû9ýØö�ô��½õ4� î®ï;õK�½ö	ô#ø
�-ðÓû9ýØðúñDù9ô#ñ½õ�÷ ü
ûG�½ï;õ�õ�ñ
�½ð��
ÿÐô&��ðÓü
û%*(ùvõ"��M<õ8õ�û ��M<üÝñ!�9ø8ø8õ�ñ�ñàð��#õMðúÿÐô1ý
õ�ñ�*(ü��$ô ý#þúü#ù9ô#þ
ô�[Tû9õg�½ö	ô1û9ñ
�Ëü#ö�ÿÐô&��ðÓü
ûeô4�;ý#ÿTõ�û���õ�÷$M�ð��½ï$ô1û'õ"ñ���ðÓÿÐô&��ðÓü
û�ü����ï;õ[ü
ù���õ�ø"�/ó�ü+ñàõ�*��Ëü#ö�ÿH�;þòô&��õ�÷Bô
ñzô1ûBõ�û;õ8ö�ý49eÿTðúû;ðÓÿTð�b�ô��½ðúü#û
ó;ö�ü4øVõ"ñ½ñ���î�üÞô#ø	ï;ðúõ��
õ$�½ï9ðúñeþòô#ñ
�eñ
�½õ�ó%*�ô¼U4@@ô1ó;ó9ö½ü��4ðúÿTô��½õ
óvü#þ�9-ï;õ�÷4ö	ô1þ!ÿTü4÷4õ8þ/ü4�m�½ï;õTü
ù���õ�ø"�cðòñeñ
��[ãø8ðÓõ�û��D�,?mó;ó�õ"ô1ö!�
ô#û9øVõiô1û9÷M÷;ðúñ�ô1ó;óvõ�ô#ö�ô#û9øVõBü��~ï;ðò÷;÷4õ�ûK�£ô#ø8õ�ñOü��g��ï;õ$ü
ù���õ�ø"�
ø�ô1û�ù�õDñ���ö�ô#ðÓý
ï��!�Ëü#ö3M<ô#ö�÷;þ�9Þï9ô#û9÷4þúõ�÷\�XO<ü��½ïØñ
�½õ�ó9ñ�ü��8��ï;õ
ô#þÓý
ü#ö�ð'��ï;ÿ ô1ö�õÐö�ü#ù��9ñ
�$�½ü�ó�ô1ö!�½ðòô1þ~ü4ø8ø8þ���ñàðúü#û9ñ��Dî®ï9õÐó;ö½ü4�
óvü
ñ½õ�÷TÿTõ"��ï;ü4÷Ðø8ô#ûã÷4õ�ô#þJM�ð��½ïÐö�õ�ô1þ9ü#ù���õ"ø���ñ�(cM�ð��½ï;ü����<ô#ûE92.3547698;:=<?>A@;@;>CBD:FEHGJIK>AL9EH8;M.4N@�476%8;:=BDGJ8;@;IPO'47698;:Q8;:QLJ4NRS4N@;@;IT@UEH>5EHGJI8;VW4NXAIPRH>CBD:P4NY9Z�[\47698;:]8;:]L^4NR�4N@;@;I.@UE�>_8;VW4NXAI`MT>A@;aJV�YJ:Cb



ô

ùk!ðúý4�;ö�õ	5dc&e_f �ª�*�à&��.g1���+� cWh &9i~�*�à&8�Cg1���+�kj~�â���K����l;mon
p�%��8���Æ���Ð�	)�����%'&8�����"� h 3�i~�*�à&��.g1���+�qj~�â���K34�8���rn�p %��������"�Ð�	)�����%'&V���Æ���K&��-
s pß74��)*���	�"%�7 f �à&8�������
þòô1û9÷;ÿTô#ö!�4ñ
2[ðÓûÞøVü
ÿió9þÓõ��]ñ½ð'�3�9ô&��ðÓü
û9ñ��
}<Ä%t%�P��ud���E�PÂC�`�E�¢�D�4� î®ï;ðòñ�ñ
�!�9÷�9 ðúñ ñ
�;ó9ó�ü
ö
��õ�÷ ùE9pN@�k (wv�xü#þúõ V*û9÷��9ñ
�½ö�ðúõzy�@Oð��-ðòñàðúü#û {(õ�ø	ï;õ�ö�ø	ï;õ õ��@ qõ��
õ8þúü#ó;óvõ8ÿTõ�û���2N�;û9÷4õ�ö(øVü#û���ö�ô
ø��$54� 6�ú��í=8-4U�FJ� I4IJ�| y]}
y�è�y�æmì¢yex~ {��'� b � 4N:HMT@;I
�%�#b � >Aa%E�GJITV ���J� b%�PITR�8;M�GJIA�94NY9Z'�Qb%��I��
I.R.b���R�4NMS�
�8;YJX5MT>AV�LJ@;I�6_LJR�8;V�8 EH8 �
IT:�8;YW4NYW8;VW4NXAI]:�IT��aJITYJMTI
b#��Y\�N���=�\� �.�J�LJL�b^� �A�C� �
� { �U�AITR�aJ:�4N@;ITV��^�PM�EH>A UITR {.¡A¡ �Jb~ �7��¢ b � >AaJ�%8;R.���#b � >Aa9EHGJITV5�
���Qb�£=G^4NaJV�I�EwE�IA��4NY9Z�� b��Aa9�%8;Y�b&¤@;>%M.4N@#V�I�E�GJ>�Z�<?>ARPMT>AY
E�>AaJRKVW47EHMSGJ8;Y9XW4NYJZq8 E�:¥L^4NRS4N@;@;IT@�8;V�LJ@;I��V�I.Y
E�47E�8;>AY�b�¦�§
¨�©9ª¬«d­'®#ª¬¯Sª?°
«'§A«d±&²]³
³d´ ª?¨S§Aµ¶ª?°A«^� {.·9¸�¹
ºN�
»�¼ � �"{S��A� · �^¤PLJRH8;@ {.¡A¡A½ b~ � � �¾b � >Aa9EHGJITV5�
b¿¤ÀVW47698;V5aJV�@;8;�AI.@;8;G9>%>�Z�<�R�4NV�I�BQ>AR��&<�>AR�ZJI�E�ITRw�V�8;YJ8;YJX�V�>.�98;YJX�ITZJXAIT:.bK�wÁFÁ�ÁÃÂ^Äw§A«^¯TÅ=°A«q�¿²`¦��S� {�{A¸�¹
»�¼ � ¡A¡C�¹"{�{ �d�q4.� {.¡A½A¡ b~ � � � bA�P4NaJMSGJITRC�A�ÆbA�PGJ>AV�IA�N�^b �KbCÇ�4NLJRHI.:wE�IA��4NYJZ�È5bAÉ]8 �
IT:Cb9��>%Z9�I.@;@;ITZ�>A %ÊHITM�E=Ld>A:HIDIT:wE�8;VW47EH8;>AY�4NYJZ_EHRS4NM��%8;YJX& 
�_V�>AY9>%MTaJ@Ë4NR#�98 �:�8;>AY�bk��YrÌDÄ�ª¬µ¶ª¬¯H©�¦k§�¨�©%ª?«d­o®�ª?¯Sª?°A«Í�¾°A«CÎ�­CÄw­C«d¨S­�ÏKÌQ¦+®F�`� �
ÐA�L^4NXAIT: � � ¡C���A¹A½ �¿ÈPaJ8;@;Z9<?>AR�Z¿�^ÑPÒ_� ¢ ITL9EHITV_ dITR {.¡A¡ �9b~ ¹7� �5b&�PITV�ITY�EHGJ>AY��_ÇFbK�P4.�%8;:CbÓ��>%ZJIT@ �� J4N:�ITZÔ>A %ÊHITM�EÆLd>A:HIo8;Y

�A¹ @;8;Y9I.:'>N<�MT>�ZJIT:Cb���«^µÕÅ ÖJÅ_°HÎo�¾°A×P³dØ%µ�­CÄÀ®#ª¬¯Sª?°
«^� {.¹9¼â{à� �7�{ � { � {.¡A¡A¹ b~ �7� �5b � b�ÈPITYJYJITRH�
bdÙ`8;:Ha^4N@9EHRS4NMS��8;YJX&>N<U�%Y9>CBDY�E�G9R�ITI���ZJ8;V�ITYJ:�8;>AYJ4N@>A 9ÊwI.M�EH:Cb=��«^µ�Å¾Ö9Å¾°HÎW�¾°A×P³dØ%µ�­CÄ�®#ª¬¯Sª?°
«^�^Ú ¸ � »S¼ � �
� ��� Ú · � {.¡A¡�� b

~ Ú � � bDÈP8;>ARHZ^4NY^49�`�#b � >Aa9EHGJITV5�
�¥�]b¥£=G^4Na9V�ITEwEHI
�P�Qb ¢ LJ8;YJZJ@;ITR.��^b �Õ£`b � >AR�Z^4N:.��Ù_b#�AaJ:wECb � �ÛV�>�ZJIT@ �� ^4N:HI.Z�E�R�4NMS��8;YJXq>N<DM.>AV��LJ@;I�6r:HG^4NLdIT:'<?>ARW�%8;:�aJ4N@`:�ITRH�
>A8;Y9XÆES4N:H�%:.bÜ��YÀÈ5b]ÝP4NXAITR'4NYJZ�Æb%ÙP8;YJMTÞ.IA�^ITZJ8 EH>AR�:.�d�wÁFÁ�Á�ß�°
Ä�àN¯H©9°�³á°A«��]°�â.Ø%¯Sµ ®#ª¬¯Sª?°A«�Î�°AÄ®#ª¬¯Sª�°A«^ã¶Ì¥§A¯�­S±���°A«^µ¶Äw°A´ �JÇ�ITa9�
ITY��U�q4.� {.¡A¡A½ b~ ½7� È5b�ÝP4NXAITR.�#Ò_b���>.��4NVW49bW�DG9I�ä¥�¶ÙP8;:�8;>AYk:H�%:HEHITV ¼ ¤åXAITYJITR�4N@ �LJaJR�Ld>A:HIæ:�aJ J:wE�R�47E�Iæ<?>ARÍLd>ARwES4N J@;IæRHI.4N@ �¶E�8;V�IÍ�98;:H8;>AYç4NLJLJ@;8 �MC47EH8;>AYJ:.bè�¾°A×P³dØ9µ�­.Äé®#ª¬¯Sª�°A«ê§A«d±Í��×_§Cë�­êì�«d±�­.Ä�¯Sµ�§A«d±Aª?«%ëA��A¡9¸�{C»S¼ � � � �
Ú%�¿��4NY¿b {.¡A¡A½ b~ ¡7� �Æbd��:S4NR�Z¿�¿¤ b � @Ë4N�AI
bK£=>AY�EH>AaJR`EHRS4NMS��8;YJX\ ��q:wE�>�MSG^4N:wE�8;M5LJR�>AL%�4NX
47E�8;>AYq>N<�MT>AYJZJ8 EH8;>AY^4N@#ZJITYJ:�8 E��
bD��Y�Á&�]�P®`� �%íCÏQî�ï���ðáñ�ò�í��%Ï¢ LJR�8;Y9XAI.Rw�¶Ù�I.RH@Ë4NXJ�9L9L�bd�N�
� � � ¹A� �¿£Q4NV_ JRH8;ZJXAIA� {.¡A¡A� b~ {.·7� £`b`Ò`ITRH�%RS4NYJY�� �QbKÝDIT8 E�ÞAbó¤ôGJ8;ITRS4NR�M�GJ8;M.4N@��q4NR��A>.��V�>%Z9I.@ �8;YJXõ4NLJLJRH>
4NMSGÔ<?>ARqE�GJIö:HI.XAV�ITY
ES47EH8;>AYæ4NYJZ�E�R�4NMS��8;YJXõ>N<\ZJI��<�>ARHVW4N J@;I]:�G^4NLdIT:Cb`÷QÄw§�³J©%ª�¨S§A´¿¦k°C±
­C´ ¯K§A«d±5��×_§7ë
­K�QÄH°.¨S­.¯S¯Sª¬«%ë
��A·9¸ � »S¼â{ ÚN� �1{.¡A¹ �¿�q4.� {.¡A¡A½ b~ {�{�� Ý b�Ò`>A@;@;Y98;XJ��Ý&b �ÕÝ b_�P4NXAIT@¶bø�A�ùLd>A:HI�IT:wE�8;VW47EH8;>AYÛ 
��úJEw�E�8;YJX\8;VW4NXAI XARS4NZJ8;ITY
E�:KZJ8;RHITMTEH@ ��EH>'Ld>A@ �%GJITZJRS4N@¾V�>�ZJIT@;:á�wÁFÁ�Á��«^µÕÅÆ�¾°A«CÎTÅk°A«ç�¾°A×P³dØ%µ�­CÄå®�ª?¯�ª�°A«^��L9L�b ¹A�A¡ � ¹ Ú7�J� � >A:HEH>AY���q4.� {.¡A¡A¹ b~ {à�7� �5b È5bJÇ�>.BQIAb=É]>A JaJ:wEPV�>�ZJIT@ �� ^4N:HITZ'V�>NEH8;>AY\EHRS4NM��%8;YJX�EHGJRH>AaJXAGE�GJI58;Y�EHITXARS47EH8;>AYk>N<=:�I.4NRHMSGk4NYJZkIT:HEH8;VW47E�8;>AY�bK��«^µ�ÅFÖJÅ=°HÎ'�¾°A×_ã³UØ%µ�­CÄ�®�ª?¯Sª?°A«^� ½9¸ú�
»�¼â{�{ � �1{à��� � {.¡A¡�� b~ { � � �^b ���Æb��PZ9>A UITÞA���#b � >Aa%E�GJITV ��b�ÉD>A 9aJ:HE&V5aJ@ E�8;RHIT:�>A@;a9EH8;>AYqIT:HEH8 �VW47E�8;>AYr>N<5LJ4NRS4NV�I�E�RH8;M�V�>NEH8;>AY+V�>�ZJIT@;:CbPÖ%°AØ9Ä�«d§A´&°HÎ+®�ª?¯SØ9§A´��°A×5×_Ø9«^ª?¨S§Aµ¶ª?°A«r§A«d±'�S×�§Cë�­��]­H³dÄw­C¯S­C«^µ�§Aµ¶ª?°A«^� �9¸ � »S¼ �N� ½ �Õ� �A¹ ��PITM.ITV5 UITR {.¡A¡A¹ b



k!ðÓý��;ö�õ$-�cDû �Aü'�*�à&��.g1���+� c p®��)����8�*���Æ���T��)5ý"����m'��%�74���*�à&����ª
 f �<����& s � þ8%�%ÿl��	�
)

ô

ù

ø

÷k!ðúý4�;ö�õiU�c�� ���B
#���;�½���	�����7ü#74������%��	����) h &1,z3�,!�",/
�iO� f �O�*�à&��.g#���
�D�ò�	&8� f �����
�+ý�&8����� f )'

����� f l������	) h )*���i���7ü1�e�ò�8�$

���à&8�¬l�).i½,�� f �â���
)�&8����)��Ç&8��������mi���	) f lâ��)ª&8������3
�à&����
��
 h ���
������

��)������+���ª���+)��à&8����)ª�8�����+�<)*��� f �	�
�	�(&8��������l;mT
#��)*7�lÆ&Nm���
B�ú���ª��&8�½�T�Cü+&8%�7�l��
i½�


