
�������������
	���
���	����������������������

��� �"!$#&%'�)(�*,+-(��/.0�/%'1&2�3426587:9;1<�"%'3=(�3">&?A@B�/C/3D1&.0%EC/3)(GFIHJ%'.
+LK&.0H�MNCO�P@B�/CO%'>&2Q(R.SK&CT(034%U>IV

WYX�Z�Z\[^]`_)a�b`c"d4e�fhg�c"ijc"dOkmlhnTc"b`o�phqUcDp�d)rJfhs�thZLuvsxw�]`Z&yzl�{|dj]`c"}
q-sJth~
�E�R���J���j�0���D�6�R���N�h���T���������E�:�R���������D���
���"���O�T�����x�j�����������J�T��� �T�4���)�z����¡£¢�¤x¥D¦D¢4§©¨�¦D¨�¥

ª�«x¬)­
®�¯�°�±D²J³x®�¯µ´�¯�¶�·¸E¹ �)���"�����N�)���0�"�Q�R���N�
º
�����¼»J½)���)��½)�D���R�D�¾º
�v¿
�À�Á�T�����x�j�������������T���Â�Y�D��Ã����¼�AÄ)¢�¢�¦�Å
Æ ¯x®"Çx·"È�¯"·�°�±J¬xÉz´�¬�Êx®"·4È Æ «�³G´�¯�¶�·ËLÌR�)½ÍÃ��Î�"�UÏ����Ð���Ñ��º
�������¼�����x�������Ñ�©�m�"�µÏ©�������������)���¼��¿��"���4§Ð�RÒ��D�N���D��Ó��h���Ô��¿��D������ÏÐÕÖ¤�Ä=¨D¢�Ä

­J°�«D¯D×4È�³"ØJ±"·
«4·
¬^´�¯�¶�·

ÙÎÚµÛ)Ü)Ý4Þ�ßDÜ�àvá �m�����)���)���N�-�N����Ò
�JâLã��������N�=â&�T���¾�NÒ
���Ñ��äÎ�Ð�������)�D�������vã����D�
���)½������Ð����º
½�������ÓN��Ò��/ÓD�)���N�������'�D�Q�D¿�å©�)½����¼�À�����æ�|½)�������)½������D�L�"�Y���Î�"Ó��)�)���¼�
§
����Ãx�Ô�N���Ð���jç
���Ð������Ó/�N����Ò
�Jâ
�è���"�0��º
�����D½)�Ô���)½)���
�Ð����º�½������D�Léê��� Ó��¾�J�Ð���j���)�Á�J���������h�
�Ð����º
½���º
���Ô�`�����ë�N�D�������h�
�
Ò��"�����N��������½T�Ð���j���)��ìj���T���¾�NÒ
���Ñ��äT�Ð���j���)���
���¾�0�Î�"Ãx�)�
�
�U�"����º��N�
�����D���6�"¿���º��6��Ò�� ���4��º
��� �D�R��Ò
�Á¿
�¾â
�Ñ���)½����������D�µ����í��)½��Í�D�
½)�|â����Ð������§
¿
º
�������U�`º��
½����������/é�ÌRî ¹Oï �ÍìR�"�è��¿JåÐ�)½����)��¡�Ò����Ô����� �N����Ò
�Jâm�"�è�vº��Ñ��������½�º��¾�"�
�Ð�����������������è��ç������D�����µ�¼�)���NÒ��D����äY���)½)���
����½)�Ñ���Á¿��O½ÍÒ����D������Ó6���D�Ñ���è�D������Ó�Ò��è���Dº
��½)�
�"��âð½=�"�N���Í�|�������Ñ�������
�¼��Ò��4�ÔÓ�º��4�Í�D�����)�O��Ò��4�¼��Ò
�6�Í�"�����Î�D�è��Ò��O���N�������)â'�Í��â���§
�"��½)�|���m��Ò��|����½��Àâ��)���/�Ñ���Í��â
�¾�"��½)�N���O��Ò��Á���D�N�v�`�D� ½)�D��������������â�����Óð���D�¾�����/���
��Ò
���©���O���Î�"Ó��)�)�x¡�Ò��0�N����Ò
�Jâv�
���4�J�¾â
�)�Qâ
�Ñ���)½j�Y���Ð���¾�Î�4���)�Q�D��¿��D��Ò|â
�)����Ò|�D��â
ñ �)�¾âE�"�R��º����ê�"½)�|���"���Î�D���)���"��â-½)���
���=ò�º��)�����Ñ�ð�R�=â
�Ô��Ò��Á��â
�D�D���Í�"Ó��)�6�"�R¿��"��Ò
½)�D�J�x�)�����������"�µ�D��âð��Ò
�D�����N�j�����¾½/�Ð�����������������)��îÔ�)��º��Ñ���S�`���D�æ�Dº
�6���N�
�¾���N�)���Í�"§
�������
�S�¾����âU�)�N�
�Ñ���¾½)�D�h��º������"���0���|��º��S���)½jÒ
���¾ò�º����

ó ô�õÔö�÷�øOùÁú û^ö�ü�øÔõ
ý�t�i�o�]`þTÿhs�ÿzcDdDf��TcÁÿhdjc�þÍcDt
iOs'qUc"ijo�X�Z���X�d6d�cD_4X
thþÍijd�ph_=i�]Àt�}mijo�cv}�cDX�qðc4i�d��-X��YsUþÍp�d�� s�_"c
ijohsJi¼ohs
þ¼s�d���]Àijd)sJd��ms�thZ-p�t�a�t�X	�OtLþÍp�d�� s�_"c/d�c�
hc�_=i�s�th_4c
f
s
þÔZ�c�þj_"dj]��zc�Z
���mi�o�c���]`Z�]Àd�cD_��
ij]`X�ths�b
d�c�
hc�_=i)sJth_"c¼Z�]�þ�i�dj]���p�i�]ÀX
t���p�th_4ij]`X�t�� n��/u������������©l�W6o�]`þRqðc4i�o�X�ZmZ�X�c�þ! #"	$èq-sJa
c
ijo�c s
þjþjp�qðÿ�i�]ÀX
tmi�ohs�iSi�o�c/n��/u�� ]�þ&%Qs�q'�^c"djij]�sJtUX�d0X��GþjX�qðcOXJi�o�c"dÔÿhsJd)sJqðc4i�dj]�_!��X�d�q;f
sJthZL]¾i/cDths��hbÀc�þTijo�cNd�cD_"X�thþÍijd�ph_=i�]ÀX
t�X��Rþjp�d(� s
_4c�þ!��X
d)�Oo�]�_)oLi�o�cNn��/u*� ]`þ sJt�]�þÍX�ijd�X�ÿ�]�_
sJthZðþjÿhs�i�]`s�bÀb��mw�sJd���]Àth}hl�+/cDbÀqðo�X
b¾i�, þÍijc"d�c"X
ÿhþj]`þ��TX�d�a�þ��-�'c�.�ÿ�b`X�]Àij]`t�}|ijohc þ(��qðqðc4i�d��'X��
þÍp�d�� s�_"c'd�c�
zcD_=i)sJth_"c0/<]ÀiN_)ohX�X�þÍc�þvÿhsJ]`d�þvX��ÔbÀ]`}�o�iÎþjX�p�d)_4cUsJthZ _"s�qUcDd�s�ÿzX�þÍ]Àij]`X�tzþvijohsJi
}�phs�d�s�t
i�c"c&i�ohs�iLijo�c8djcDb`sJij]`X�thþjo�]`ÿ1�zc"i2�¼cDc"t:ÿ�]�.�c"bvw�sJb`p�cDþLs�i;_"X�d�djc�þÍÿ^X�tzZ�]Àth} ]Àq-sJ}
c
ÿzX
]Àt�i�þ Z�c"ÿ^c"thZhþOX�t�b��EX
t�i�o�cÎþÍphd(� s
_4cNþÍozsJÿ^c3��sJthZ;]�þ6]ÀtzZ�c"ÿ^c"thZ�c"t�i X��Yijo�cÎn��/u��4�=l

W6o�cUn��/u�� X��¼sLþjp�d�� s�_"c'ÿ^X�]`t�iDfµZ�c"thXJijc�Z65	78�:9;(< 9= �=fµ]�þ i�o�cðd�sJij]`X�X��Ôijohc'X
p�ij}
X�]`t�}
d�s
Z�]`s�th_4c�i�XOijohcÔ]`th_4]�Z�c"t�iQ]`d�d�s
Z�]`s�th_4c
l>+/cDdjc
f>9;�]�þµi�o�c¼Z�]Àd�cD_4ij]`X�t|X��hs�tN]Àth_"]`Z�c"t�iQb`]À}
o
iYd�s?�
f
sJthZ 9= ]`þèijo�cÔZ�]Àd�cD_4ij]`X�t|X���ijohcSX�p�i�}�X
]Àt�}Od)s?��l4W6ohcDþjcÔsJd�cRi2��ÿh]`_DsJb`b����Odj]ÀiÍi�c"tÎs
þèZ�]`djc�_=ij]`X�tzþ
]Àt\sE_"X�X�d)Z�]Àtzs�ijc���d)sJqðcmsJiÍi�s
_)o�cDZLi�Xðijo�cmi�sJth}�c"t�i/ÿ�b�sJthcÎX��Rijo�cUþÍphd(� s
_4c�lhýÐi ]`þ/t�XJiÁs�t@BA �
� �
ÌR�)��ÒJº��N�)º��R�0�"�S��º������"�����=â'¿��Î� A ���)���¾â��)�����À�"�DCQ�"���Ñ�U���"�������FEÔ�0�4�Íâ'Ï�ÏÐ»J§HGxÅ"¢JI�ÄKI�L��
�O» ï3MO¹ Ï�§HGJGD¨�¢D¢x¥D¨J���TÏ��8î¼¢�Äj§HCè� Ä=¦D¤�G�Ä�§�¢JÄ��J�"��âv�6» ï ÏÐ¡�î ÏÐ¡S»�§�¢�¢"§�¨�¥D¨�¤>L
� ¹ �?N
� M �����)ÓD§
�Î�D�;���D� ��º��
���D�����=â&¿����O» ï Ï�ÏÐ»;¢�¢4§�¨x¥D¨D¤�L��Y�6» ï �0�Rî�¢D¢"§�¨�¤D¢JG�L��Q�D��â&�TÏ©��îT¢JÄ�§HCµ�
Ä4¦"¤JG�Äj§�¢�Ä��



n̂ n̂
l̂v vr̂ vl̂ vr̂

ol or ol or

p p

half−occluded/visible shadow

fixed specularity

O&P�Q à	R�à ¡�Ò��|���j��º��L�`�D�Á�D½)òJº
�Ñ���¾�
Ó-�'���D�Ñ� �D�0���Î�"Ó��)�O��Ò��4�/��ç��������Ñ���/�T���¾�NÒ
���Ñ��äÁ����½)���
����½)�Ñ�©���
ï �Ñ���Ð�Á�D�;�¾�Î�"Ó��|��� �D½)òJº
�Ñ���=âL�S�Ñ��Ò;��Ò��v��½)�)���v�¾����º��N�����"���=â;¿����U�����
Ó����Î��������� �D�/��Ò��=�S�&�D�
��Ò
�/�¾�j�`�=�h¡�Ò����z���N���)½)�D��â-���Î�DÓD�Á���6�"½=ò�º��Ñ���=â-�4�`�����6��Ò
�/�������Ñ���������T�D�è��Ò�� ½=�D�N�j�Í�N�D��âð����Ó�Ò��
���Dº
��½)�/�4���/��ç�½jÒ��D��ÓD�=âU�"�S��Ò��=�S�ð���'��Ò��T����Ó�Ò��=�
sJd���]¾i�d�s�d��3��X
p�d Z�]`qðc"thþj]`X�ths�bS��p�th_4ij]`X�tèf^s�þO]Ài/]`þ þ(��qðqðc4ijd�]�_Ns��^X�p�i/i�o�cN]`th_4X
qU]`t�}Es�thZ
X�p�i�}�X�]`t�}NsJth}�b`cDþ!5	7�� 9;2< 9= �&TU5	7�� 9= < 9 ;V�=l
W6oh]`þSþ���qðqUc"ijd��U_"X�thZ�]¾i�]ÀX
tW�6s�þ4Xhd�þÍiSc"t�p�tz_4]�s�ijc�Z�-�3+/cDbÀqðo�X
b¾i�,Y��� Z��©f
ÿèl�[�\]�?��sJthZð]�þÔ_"X�qðqðX�t�b��'d�c���cDdjd�cDZ'i�Xms�þF+/c"b`qðo�X�bÀi�, djc�_4]`ÿ�djX�_"]¾i2�
l

WQX�þjc"c'o�X	� djc�_4]`ÿ�d�X�_"]¾i2�&_"s�t^�^cmphþjcDZ_��X
dvþÍijcDdjcDX�ÿhþj]�þ"f^_4X�tzþÍ]�Z�c"dÁX���i)sJ]`t�]`t�}�sEÿzsJ]`d
X�� ]`q-sJ}�c�þ's
þ'þjo�X	�OtÂ]`t`�R]`}hl���l�W6o�caXhd)þ�ið]Àq-s�}�c�]�þð_"s�ÿ�ijp�d�cDZb�Oo�]Àb`cLijo�c;X��dc�c�_=ið]`þ
]Àb`bÀphqU]`thsJijcDZe��� s<þÍ]`t�}
bÀc-ÿ^X�]`t�imbÀ]`}�o�imþjX�p�d)_4c
lQW6o�c�þjcD_"X�thZ ]`q-sJ}�c-]�þÎ_DsJÿ�i�p�djc�Z X�th_"c
ijo�c;_"sJqðcDd�s\s�thZ b`]À}
o
iðþÍX
p�d)_4cEohsxw
c
�zcDc"t c�.�_)ohsJth}�cDZèlQW6ohs�iU]`þDfYijo�c;_"sJqðcDd�sgf þÎ_"c"td�
ijc"dmX��Oÿ�d�X�c�cD_4ij]`X�t ]�þNqðX�w�cDZ8i�X&ijo�c
��X
djqðcDdÎbÀX�_Ds�ij]`X�t X��Ti�o�cEb`]À}
o�imþÍX
p�d�_"c�fQs�thZ w�]`_"c
w�c"d)þ�s�lhn��&s�_>h�p�]`d�]Àt�}-]`q-sJ}
cDþ/]`t<i�o�]`þÁq-sJt�thc"d�fi+/cDbÀqðo�X
b¾i�,md�cD_"]Àÿ�d�X�_4]Ài2��cDthþÍphdjc�þOijozs�iDf��X�dms�t-� qmp�i�phsJb`b��8w�]`þj]��hbÀc�þ�_4cDt�cðÿzX
]Àt�i�fèijohcEd�sJij]`X&X��Tijo�cEcDqð]¾ijijcDZ d)s�Z�]`s�th_4cj��]`t ijohc
Z�]Àd�cD_4ij]`X�t X��/i�o�c<_"sJqðcDd�s-�|ijX8ijohc;]`th_"]`Z�cDt�iU]`djd)s�Z�]`s�th_4ck�l��d�X�q ijohc&Z�]Àd�cD_4ij]`X�tÂX�� ijohc
bÀ]`}�o�iEþÍX
p�d)_4cJ�Î]`þUi�o�c<þjs�qðc���X
d
�zX�ijo ]Àq-sJ}
cDþDl0W6o�]`þU]�þðt�XJiði�djp�ca��X�d-}
c"t�cDd�s�bTþÍijcDdjcDX
ÿhsJ]`d�þRi�ohs�iTsJd�c6s
_>h�p�]`djc�ZmphthZ�c"d&X].�cDZð]`bÀb`p�qð]Àtzs�ij]`X�tj� p�t�b`cDþ�þ0ijohc/n�� u*�8X��^ijo�cÁþÍp�d�� s�_"c
]`þm%YsJqY�zcDdÍi�]`s�tèl �

ý�t_����\��©f�]Ài&�6s�þ0þjo�X	�Otmi�ohs�i0i�o�d�c"cOX�d0qðX
djc6ÿhs�]Àd)þ�X��^]Àq-sJ}
cDþ0s
_>h�p�]`djc�Zm]`tUijo�]�þ0q-sJtd�
t�c"dTsJd�cOt�c"c�Z�cDZUi�XÎcDþÍi�s���bÀ]�þjoðsÎqðsJi�_)o�]`t�}m_"X�thþÍijd)sJ]`t�iDf��Ooh]`_)oðb`cDs�Zhþ0ijX's|qmp�bÀij]`t�X�_4p�b�sJd
þ�i�c"d�c"X;]Àq-sJ}
]Àth}L}
c"X�qðc"ijd���l^ýÐi0�Ts
þÁs�b`þjX;þjo�X	�Ot ijohsJi|]`t s�Z�Z�]¾i�]ÀX
t\ijX;i�o�]`þN_"X�thþÍijd)sJ]`t�i�zcD]Àt�}mphþÍc>��p�bi��X�d¼þjcDs�d�_)oh]Àt�}NZ�cDÿ�ijoQf
]ÀiT_"X�t�i�s�]ÀthþÔþÍpdnE_"]ÀcDt
iT]Àt]��X�d�qðsJij]`X�tUijXUZ�]`djc�_=ijb��UcDþ(�
ij]`qðsJijcvijohc|þjp�d�� s�_"c t�X
djq-sJbµsJiTc�s�_)oEÿ^X�]`t�i��O]ÀijohX�p�i6i�s�a�]Àt�}ðZ�cDdj]`w�s�ij]`w�c�þÔX��Qc"]Àijohc"d6ijohc
]Àq-sJ}
cDþ0X
d0ijohc Z�c"ÿ�ijo-q-sJÿèl�W6o�]�þS]�þÔþj]Àqð]`b`s�d0ijXÎ_"X�t�w�cDt
i�]ÀX
thsJb�ÿho�XJi�X�qðc4i�dj]�_Oþ�i�c"d�c"X
ÿhþÍ]�þDf��p�i/o�cDdjcvijohcÎn�� u*� q-s?�
�zcNp�tha�thX	�Ot&s�thZLt�X�td�Ðÿhs�d�s�qUc"ijd�]`_�l

W6o�cm� s
_=iÔi�ohs�iTijohcÁt�X
djq-s�b]XhcDb`ZL_"sJt��zcÁcDþÍij]`qðsJijc�ZE]`t�s�Z�Z�]¾i�]ÀX
t-ijXðZ�c"ÿ�ijo�]�þ�h
ph]¾i�c
þÍ]`}�t�]�Xz_DsJt�iS]ÀtUi�ohs�iÔ]Ài¼s�bÀb`X	�/þRijo�c/þjp�d�� s�_"c6ijX��^c/djc�_4X
thþ�i�djpz_=ijc�Zm]`t-d�c"}�]`X�tzþYX��è_4X�tzþ�i)sJt�i
]Àq-sJ}
c!��d�]`}�o�ijt�c�þjþDl��hX�dYijo�c�þÍcTÿ�b�s�_"cDþèX
tÎi�o�c¼X8�dc�cD_4i�f þYþjp�d�� s�_"c&�Oo�c"d�cSi�d�s
Z�]Àij]`X�ths�b�þÍijcDdjc>�
X�ÿhþj]`þ4� sJ]`b`þSijXÎd�cD_"X�w�c"d0s�t-�']Àt]��X�d�qðsJij]`X�tèf8+/c"b`qðo�X�bÀi�,vþ�i�c"d�c"X
ÿhþÍ]�þ�]�þÔs��hbÀc6i�XÎdjc�_4X�w
c"d�ijohcXhc"b�Z X��/þjp�d�� s�_4c�t�X�d�q-sJb�þ"lQW6oh]`þm]Àtd��X
djq-sJij]`X�tÂ_"s�t ijo�cDtb�^c�]`t
i�c"}
d�sJijcDZo/ s
þÎ]Àim]�þm]`t
ÿ�o�XJi�X�qðc4i�dj]�_|þ�i�c"d�c"X
ÿhþÍ]�þ!/EijXðd�cD_4X�w
c"d¼ijo�cÎþjp�d�� s�_"c|þjohs�ÿzc
lp8c þjo�X
p�b`ZUÿ^X�]`t�iÔX�p�iÔijohsJiÔ]Àt^����\��©f8+/c"b`qðo�X�bÀi�,vþ�i�c"d�c"X
ÿhþÍ]�þ��6s�þ0]`t�ijd�X�Z�ph_4c�ZUs
þ0X�thc
X��hi2�TXvqUc"ijo�X�Z�þq��X
d�djc�_4X�tzþ�i�djph_4ij]`t�}Áþjp�d�� s�_"cDþq�O]¾i�oUs�d��h]¾i�d�s�d��|n��/u*��þDlJý�tÎi�ohs�i0ÿhs�ÿzcDdDf
X�t�b��vsOþj]`qUÿhbÀcF��]ÀthX�_"p�b�sJdQZ�cDqðX�thþÍijd)s�i�]ÀX
tvX���ijo�c¼qðsJi�_)o�]`t�}/_"X�thþÍijd)sJ]`t�ir�Ts
þèþÍohX	�Otèf4X�thc



�Oo�]`_)o-_"X�p�b�ZW�zc s�ÿ�ÿ�b`]Àc�Zðp�thZ�cDdÔs|w�cDd��mdjc�þ�i�dj]�_=i�cDZU]Àq-s�}�]`t�}NþÍ]ÀijphsJij]`X�tj�l��d�X�t�i�X��ÐÿhsJd)sJb`bÀcDb
þÍp�d�� s�_"cDþ0s�thZðþÍq-sJb`bd�hs
þÍcDbÀ]`t�cDþK�ts�]Àt-_4X
t�ijd)s�þÍiDf�ijo�]�þ0ÿhs�ÿzcDdSÿ�d�X�w�]`Z�c�þ�s���p�bÀbhqmp�bÀij]`t�X�_4p�b�sJd
Z�cDþ�_4d�]Àÿ�ij]`X�tèf�s�thsJb���þÍ]�þ"f�s�thZ;]Àqðÿ�b`c"qðc"t�i)s�ij]`X�t&X��q+/cDbÀqðo�X
b¾i�,Îþ�i�c"d�c"X
ÿhþÍ]�þDl

ý�t ijo�c8t�c�.�iLþjcD_4ij]`X�tèfF�¼c Z�cDþ�_4d�]��^c<ijohc d�cD_4]`ÿ�d�X�_4]Ài2�8�u�hs
þÍc�Z qðc4i�o�X�Z:sJtzZv��X�b`bÀX	�
]Àtxw�cD_4iDlqyo�O]Àijo c>.�ÿzcDdj]`qðc"t�i�s�b¼d�cDþjp�bÀi�þÎX�� X�phd'_4phdjd�c"t�i']`qðÿ�b`c"qðc"t�i�sJij]`X�tèl4w�]`th_4cLijohc
qUc"ijo�X�Z _4X
q'��]`t�cDþÁi�o�cUs
Z�w�sJt�i�s�}�c�þ X��¼_4X
t�w
c"t�ij]`X�tzsJbRqmp�bÀij]`t�X�_4p�b�sJdNþÍijcDdjcDX�ÿhþj]`þW��c�þ�i�]z�
qðsJij]`X�t X��ÁZ�c"ÿ�i�oi�W�O]¾i�o i�o�X
þjc&X�� ÿho�XJi�X�qðc4i�dj]�_&þ�i�c"d�c"X`� cDþÍij]`q-s�ij]`X�t X��Áijo�c&t�X
djq-s�bXhc"b�Zg�=fg�¼c|ohsxw
c|þjp�qðq-sJd�]�,DcDZ�ijo�cÎþj]`qU]`b�sJd�]¾i�]Àc�þOsJthZ;Z�]�{^cDdjcDth_4c�þ6]Àt^w�c�_=iDli\�l| }�~��(��� ø!��öd���¼öd~è÷g~èø&�*��ü��
ý�t'i�o�]�þSþÍc�_=i�]ÀX
tY�TcOZ�cDþ�_4d�]��^cOX�phd0qUc"ijo�X�ZY��X�d0d�cD_"X�thþÍijd�ph_4ij]`t�}vþjp�d�� s�_"cDþ��O]Àijo-sJd���]Àijd)sJd��
n�� u*��þ6phþj]Àth}ðsY��X
djq X��Yq'p�b¾i�]ÀthX�_"p�b�sJdOþ�i�c"d�c"X
ÿhþÍ]�þDl��hX�d/s'qðX�d�cvZ�c"i�s�]Àb`cDZ&Z�cDdj]`w�s�ij]`X�tQf
ijo�c<d�cDs
Z�c"d-]�þ-d�c���c"d�d�cDZ ijX1�z�J\	�Ðl!� þ�þ�i)s�ijc�Z ]Àt ijohc<]Àt�ijd�X�Z�ph_4ij]`X�tèf0i�o�c<qðc4i�o�X�Z Z�]z�l���c"d)þB��d�X�q þÍi�s�thZ�s�d�Z8þ�i�c"d�c"X�ÿzþÍ]�þ ]`t\i�ohs�iN]ÀiN]`þ|sJtx���>$H�l�	�-d�cD_"X�thþÍijd�ph_4ij]`X�t<i�cD_)o�t�]�h�p�c'/
]Àt s�ZhZ�]¾i�]ÀX
t i�XÂ_)ohsJth}�]`t�} i�o�c\_"s�qðc"d)s ÿ^X
þj]¾i�]ÀX
tèf0i�o�c<]Àb`b`p�qð]ÀthsJij]`X�t X��vijo�c\þ�_4cDt�c&]`þ
qðs�t�]`ÿ�p�b�s�ijc�ZLijXðc�.�ÿ�b`X�]ÀiB+/cDbÀqðo�X
b¾i�,Ndjc�_4]`ÿ�djX�_"]¾i2�
l

n¼c>��X�d�cÁZ�c�þj_"dj]���]`t�}Y+ c"b`qðo�X�bÀi�,|þ�i�c"d�c"X
ÿhþÍ]�þDf�]Ài��O]`b`bD�^cvo�c"b`ÿd��p�bGi�X'ÿ�d�X�w�]`Z�c s0��d)sJqðc>��¼X
dja���X
dS}�cDt�c"d)sJb�km�©w�]`c>� þ�i�c"d�c"X
ÿhþÍ]�þDl8�¼X�thþj]`Z�c"d&�&_"s�bÀ]���d)s�ijc�Z'_DsJqðc"d)s�þ��OohX
þjc/_4c"t�i�c"d)þ
X��0ÿ�d�X�c�cD_4ij]`X�t<sJd�cNb`X�_Ds�i�cDZ<s�iB�#�m��X�dB��T���<>���>��<��0lzuÁc�XhthcmsE_"s�qðc"d)sU_"c"t�ijcDdjc�Z<s�iB�i�
ijX��^c6ijo�c��#�t�l D�>� �]���#�K���3�>����l�W6o�]�þS_"s�qUcDd�sÁ]�þ0phþjcDZ'ijXNÿhs�d�s�qðc4ijd�]�,"cTijo�c/Z�c"ÿ�i�oðþjcDs�d�_)oQf
sJthZ_�Oo�]`b`cÎ]¾i|_"s�tj�zcÎX
t�cÎX��Ri�o�c'_DsJqðc"d)s�þ/bÀX�_"sJijc�Z;sJi*�#�"fz]¾ivt�c"c�Z&t�XJi��zc's-ÿ�o���þÍ]�_"s�b
_"sJqðcDd�s�� ]�l c�l`fY]ÀiU_DsJt��^cEw�]ÀdjijpzsJbl�=l4�v]Àw
c"tÂs<ÿ^X�]`t�iY  ]ÀtÂijo�cLÿ�dj]`th_"]Àÿhs�bÔ]`q-sJ}�c
fµijohc"d�c
]`þÁsðX�t�c>�©ÿhs�d�s�qðc4ijcDd�� sJqð]`b��;X��4�#�ÐÿzX
]Àt�i þjc4i�þ0¡J  e <>�>����<� S¢S£Î]Àt&i�o�cmX�ijo�cDd/]Àq-s�}�cDþOijohsJi_4X�phb`Z\_"X�d�djc�þÍÿ^X�tzZ�i�X� �l#p8cU_"s�t<ÿhsJd)sJqðc4i�dj]�,"cÎijo�]�þm� s�qð]Àb��a���;ijohc'Z�cDÿ�ijok¤hfGsJthZ_���
Z�c�Xhth]Àt�}&s�Z�]`þ�_4d�c4i�cUþjc4ivX��Ôÿ^X
þ�þÍ]���b`c'w�s�bÀp�c�þm��X
d�¤e�H¤^¥�¦§T�¡?¤�¨8<>���>��<�¤�©#ª�£?�B�Tc'_"s�t
]ÀthZ�c�.�i�o�]�þ�� sJqð]`b��EX��q�#�Ðÿ^X�]`t
i/þjc4i)þ"fi«¬�­¤��&T®¡?  � �H¤-�4fi�mT¯�8<>���>��<���£
l� qmp�bÀij]`t�X�_4phb`s�dmq-s�i)_)o�]Àth} _4X
thþ�i�d�s�]Àt�iÎÿ�d�X�w�]`Z�cDþNs<qðc4i�o�X�Ze��X�dUZ�cD_"]`Z�]Àt�}zfQ}
]Àw
c"t
s�þjc4i|X��Ô]`q-sJ}�c']Àt�i�c"thþj]¾i�]Àc�þvqUc�s�þjp�d�cDZ<s�ivijohc'ÿ^X�]`t�i�þ�«
�­¤��=f#�Oo�c"ijo�cDd|X�dvt�XJiÁijo�cðo��-�
ÿzX�ijo�c�þÍ]�,"c�Z Z�cDÿ�ijo w�sJb`p�cW¤<_"X�p�b�Z _"X�d�djc�þÍÿ^X�tzZ&ijX&sEi�djphcUþjp�d�� s�_4c'ÿzX
]Àt�i�lµý�t\ijohcð_Ds�þjc
X��Oijd)s�Z�]¾i�]ÀX
thsJbÔZ�c"thþjcLþÍijcDdjcDXhfµi�o�cLþjp�d�� s�_4c�]`þUs�þ�þÍphqUc�Z ijX^�^ca%YsJqY�zcDdÍi�]`s�tèfYs�thZ ijohc
_4X�tzþ�i�d�s�]Àt�iÔ]�þ¼þj]`qUÿhb��
° e �­  e �­¤��(�!TU° r �­  r �­¤��(�FT¯±>±�±-T²°>¢S�­ S¢r�H¤-���!�Oohc"d�cB° � �­  � �Ô]`þÔijohc
]Àt�ijcDthþj]¾i2�;s�iOÿzX
]Àt�iB  � ]Àt;ijohcN]Àq-sJ}
cv_"c"t�ijcDdjc�ZLsJiB� � l���k/XJi�c|ijohsJi/q-sJt��EXJi�o�c"d/þÍijcDdjcDX
qUc"ijo�X�Z�þ/c�.�]`þÍi/]`t��Ooh]`_)oLijo�c'_4X�tzþ�i�d�s�]Àt�i6]Àt�w�X
bÀw
cDþFXhbÀijcDdjc�ZL]`t�ijcDthþÍ]Àij]`cDþ s�þ6X�ÿhÿzX�þÍc�ZEi�X
ijo�cN]`q-sJ}�c|]`t�ijc"tzþÍ]Àij]`cDþ6i�o�c"q-þjc"b`w�c�þ��4l³ þj]Àt�}Eijo�]�þ*��d�s�qUc��¼X
djaGf]�Tcm_DsJt\ÿ�d�X�_4cDcDZ;ijX;Z�c"w
c"b`X�ÿ sEqðsJi�_)o�]`t�};_4X�tzþ�i�d�s�]Àt�im��X
d
djc�_4]`ÿ�djX�_DsJbv]Àq-sJ}
c ÿhs�]Àd)þDl�p ozs�i<]`þ;p�th]�h�p�c ijXx+/cDbÀqðo�X
b¾i�, þ�i�c"d�c"X�ÿzþÍ]�þ"fT]�þ�i�ohs�i&i�o�]`þ
_4X�tzþ�i�d�s�]Àt�i6]`þO]`thZ�cDÿzcDthZ�cDt
i/X��Yi�o�cÎn��/u��ÂX��RijohcÎþÍp�d�� s�_"c�l�ëþj]`t�}�b`c|djc�_4]`ÿ�djX�_DsJb^ÿhsJ]`dOX��R]Àq-sJ}
cDþT]�þ6}
s�i�o�c"d�cDZa���-]Àt�i�c"d)_)ohsJt�}
]Àth}mi�o�c|ÿzX�þÍ]Àij]`X�thþ
X��Rijo�cÎb`]`}�o�i þÍX
p�d)_4cNsJthZLi�o�cÎ_"s�qUcDd�sgf þO_"c"t�ijcDdOX���ÿ�d�X�c�cD_4ij]`X�t<s�þOþjo�X	�Ot&]`t_�R]`}hlr�
lg� þ
þÍo�X	�Ot ]`tU����\	�Ðfr�^cD_DsJphþjcEX��m+ c"b`qUohX�bÀi�,Ed�cD_"]Àÿ�d�X�_4]Ài2��fè}
]Àw
c"t þjph_)oÂsJt ]`q-sJ}�c-ÿzsJ]`dÎijohc
]Àq-sJ}
c']`d�d�s
Z�]`s�th_4cUw�sJb`p�cDþvqðcDs
þÍphdjc�Z s�iÎ_"X�d�djc�þÍÿ^X�thZ�]Àt�};ÿ�]�.�c"b�þÁ]`t ijo�cðb`c��êims�thZ d�]`}�o�i
]Àq-sJ}
cDþOþ�s�i�]`þ(�:�-ijohcÎ_4X�tzþ�i�d�s�]Àt�i´dµu¶ 9· ¶¸ � ¶]¹kº ¸ r ¹ µV» 9· »¸ � »�¹kº ¸ r]¼ ± 9½ T1¾^�H¤-�4± 9½ T²¿]< �2�?�



Active

Passive 

Active

Active/ 
Passive

Yes

No/Yes

NA

Handles 
Half-
Occlusion

Yes

Yes

No

Handles 
Cast 
Shadows

Yes

Sometimes

No

Depth 
Discontinuities

Constant 
Albedo

Textured 
Albedo

Surface 
Normals

Depth + 
Surface 
Normals

ArbitraryHelmholtz 
Stereopsis

NothingDepthLambertian Multinocular
Stereopsis

Surface 
Normals

Surface 
Normals

Lambertian 
or Known

Photometric 
Stereopsis

Surface Information RecoveredAssumed 
Reflectance

Property

Method

O&P�Q à�Àhà E�½)���N���"���������8�D�¼�T�)���NÒ
���Ñ��äU�Ð�����������������N�S�Ñ��Ò8½����J�x�)�����������D�Sâ
�������U�Áº��Ñ��������½)º
�¾�"�
�"��âU�
Ò��"�����N��������½6�Ð�����������������)�]E �N�D���/â
�j�Í�D�����=âðâ
����½)º
���������-�D�µ��Ò
�O��º�¿����¾�j���¾���¼�"�µ��Ò��O�)���������)�
���U��Ò
�����Í�D¿����O���ÔÓ����x�)�'�¾�-»��)½��=�-I���Oo�c"d�c�f µ ¶ sJtzZ µ » s�djcv]`qðs�}�c|]`djd)s�Z�]�sJtz_4cvqUc�s�þjp�d�c"qðc"t�i�þ�� X���i)sJ]`t�cDZ���djX
q sUd�s
Z�]`X�qðc4i��
dj]�_"s�bÀb��L_DsJb`]���d)s�i�cDZ&_"s�qðc"d)s8�=fi� ¶ sJthZj� » sJd�c|ijo�c'bÀc>�êivsJtzZ&dj]`}�o�i _"s�qðc"d)s-_4c"t�i�c"d)þ"f º ]`þ
sUþjp�d�� s�_"cÁÿ^X�]`t�iDf�sJtzZ 9· ¶ s�thZ 9· » sJd�cÁpht�]¾iOw
cD_=i�X�d)þ¼ijohsJi6ÿ^X�]`t�i���djX
q º ijXUijo�cN_DsJqðc"d)s
_4c"t�i�c"d)þa��þÍcDc��R]`}hl��J�4l��hX�d-_"s�bÀ]���d)s�i�cDZÂ_DsJqðc"d)s�þUsJthZ s\o���ÿzX�ijo�c�þÍ]�,"c�ZÂw�sJb`p�ca��X�dUijohc
Z�c"ÿ�i�ob¤hfYw�sJb`p�cDþ0��X�dNi�o�cDþjcEw�c�_=i�X�d)þNsJthZ ÿ^X�]`t�i�þÎ_DsJt��^c�_4X
qUÿhp�ijc�Z1�:�Tc
�Odj]Àijc¬¾^�H¤-�
ijX&Z�c"t�X�ijc'ijo�]�þ*� s�_4iK�=fµs�thZ\X
t�b��;i�o�cUþjp�d�� s�_"cmt�X
djq-sJb 9½ ]`þvp�tha�thX	�Otèlµk/XJi�cÎi�ohs�i|ijohc
w�cD_4ijX
d�¾^�H¤-�ObÀ]`cDþO]`tLijo�cNÿ�b�sJthcÎZ�c�XhthcDZ���� º fi� » sJthZ_� ¶ �êijohcNc"ÿ�]`ÿzX
b`s�dOÿ�b�sJt�c?�=l

ýu�0�¼c _"s�ÿ�ijp�d�coÁ'ÂëX��ÎijohcDþjc d�cD_4]`ÿ�d�X�_"sJbÁÿhsJ]`d)þ6� cDs�_)o²��djX
q s Z�]�{^cDdjcDt
i;ÿhsJ]`d;X��
ÿzX�þÍ]Àij]`X�thþ�� ¶ <�� » �4fS�¼cW�O]`bÀb�ohsxw
cWÁ'Â bÀ]`t�cDs�dN_4X�tzþ�i�d�s�]Àt�i�þÁX��Ôijo�]�þ���X�d�q&l#%Qc4i�ÃÄ�­¤����^c
ijo�c�Á0Â�Å¬\Îq-s�i�dj]�.
�Oo�c"d�cÁijo�c µVÆ­Ç d�X	� ]`þ¼}�]`w�cDt¬���
¾3È��­¤��!T µ ¶ È ÉÊ�Ë ÌÍ Î Ë ÌVÏiÐ Í Ñ ¹ µ » È ÉÊ�Ò ÌÍ Î Ò Ì ÏDÐ Í Ñ lW6o�c"t;ijohcÎþÍc"i6X���_"X�thþÍijd)sJ]`t�i�þF��d�X�q§�(�J�6_"s�ta�^cNc�.�ÿ�d�cDþ�þjcDZ;s�þÃÄ�­¤�� 9½ T²¿]� �H[8��¼bÀc�sJd�b��
fÓ��X
dUijo�c\_"X�d�djc�_=iUZ�c"ÿ�i�o w�s�bÀp�cj¤8Ô&ijo�c\þjp�d�� s�_"cLt�X
djq-s�bTb`]`cDþð]`t i�o�c<t�p�bÀb
þÍÿhs
_4c&X���ÃÄ�­¤8Ô��t<SsJtzZ ]Ài�_"s�t`�^c<cDþÍij]`q-s�ijc�Zb��d�X�q s8thX�]�þ(�Âq-sJijd�]z.Âphþj]`t�} þÍ]`t�}�phb`s�d
wxs�bÀphcEZ�cD_"X�qðÿzX�þÍ]Àij]`X�tQlµý�t s
Z�Z�]Àij]`X�tèfrÃÄ�H¤ Ô ���O]`bÀb4�^cEd)sJt�ao[�fèsJthZ8i�o�]`þm_"sJtk�^c-phþÍc�Z
s�þEs thcD_4c�þjþ�sJd�� _"X�thZ�]Àij]`X�t1�Oohc"t:þjcDsJd)_)o�]`t�} ijo�c Z�c"ÿ�ijoèlTk/XJi�c<ijozs�i;sJi�b`cDs�þÍi-ijohdjcDc
_"sJqðcDd�s�Õxb`]À}
o
iNþjX�p�d)_4cðÿ^X
þj]¾i�]ÀX
thþÎsJd�c-t�cDcDZ�c�Z i�X\c�.�ÿ�b`X�]ÀiNijoh]`þ'_4X�tzþ�i�d�s�]Àt�iDlr� t ]Àqðÿ�b`c��
qUcDt�i�s�i�]ÀX
tðX��µsNþ(��þÍijc"q ijohsJiÔphþjcDþ�i�o�]`þÔ_4X�tzþ�i�d�s�]Àt�i���X�dSþjp�d�� s�_4cOd�cD_"X�thþÍijd�ph_4ij]`X�t'�O]`b`bg�^c
ÿ�djc�þÍcDt�ijcDZ;]`tow�cD_4iDlDyhlhnTc>��X�d�c|ijohsJiDfg�TcÎÿ�d�cDþjc"t�i s-_"X�qðÿhsJd�]�þÍX
tLX��Ri�o�]�þ/qðc4i�o�X�Z_�O]¾i�o
þÍX
qUc|c>.�]�þÍij]`t�}ðdjc�_4X�tzþ�i�djph_4ij]`X�t�ijcD_)oht�]�h�p�c�þ"lÖ ×8øF���*Ø�÷hü(��øÔõÚÙ ü�öd�ÚÛ�Ü/ü(�
ö�üÍõmÝßÞà~µö]�/øOù*�
ý�tÎÿ�d�]Àth_"]ÀÿhbÀc
f?+ c"b`qðo�X�bÀi�,�w�ijcDdjcDX�ÿhþj]`þQohs�þRsOt�p�qY�zcDdYX��hs�Z�w�sJt�i)sJ}�c�þr�Oo�cDtm_4X
qðÿhsJd�cDZvi�X
_4X�t�w
c"t�ij]`X�ths�bGqmp�bÀij]`t�X�_4p�b�sJdÁþ�i�c"d�c"X�ÿzþÍ]�þOsJthZ;ÿ�ohXJijX
qðc4ijd�]�_Nþ�i�c"d�c"X�ÿzþÍ]�þ"l]�R]`}�p�d�c0[ðþÍphqY�
qðs�dj]�,"c�þ¼ijo�c�þÍc
l]p o�]`bÀc|X�phdO]Àqðÿ�b`c"qðc"t�i)s�ij]`X�t;q-s?�Et�X�i���phbÀb���d�c"w
cDsJb^i�o�cDþjcNs�Z�w�sJt�i)sJ}�c�þ�:�TcmZ�X-t�X�i q-sJa�c|c>.�ÿhbÀ]�_4]Ài phþjcÎX��0sxw�sJ]`b`s���b`cNohsJb��l�©X�_D_4b`phþÍ]`X�t;]`thZ�]�_"s�i�X�d)þ���X�dÁZ�c4i�cD_=i�]Àth}
Z�c"ÿ�i�o<Z�]`þ�_4X
t�ij]`t�ph]¾i�]Àc�þ��4f]�¼c��^c"b`]ÀcDw�cvijozs�i)��p�i�p�djcNd�c�Xzt�c"qðc"t�i)þ��O]Àb`b�l
á�âJâ�ãqä =�å`æWç�è�éê<X
þÍi6_"X�t�w�cDt�ij]`X�ths�b^Z�cDthþjcvþÍijcDdjcDX'd�cD_"X�thþÍijd�ph_=i�]ÀX
tEqðc4i�o�X�Z�þ6s�þ�þÍp�qðcÁijohsJi/þj_"c"t�cvd�s
Z�]��
sJth_"c ]�þ¼]`thZ�cDÿzcDthZ�cDt
iOX��èw�]`c>�O]`t�}UZ�]Àd�cD_4ij]`X�tèf�]©l c
l�ijohsJi6þjp�d�� s�_4cÁdjc>
hcD_4i�s�th_4cÁ]`þ�%Qs�q'�^c"d��



LAMBERTIAN KNOWN
PARAMETRIC/ ARBITRARY

conventional stereopsis

photometric stereopsis

Helmholtz stereopsisO&P�Q à�ëhà E ��º��N�Î�4���|�"�^��Ò��¼�D����º
�N�
�������
���Î��â��T�"¿���º��0��º
�����D½)�Ô����í��)½j�Í�D��½��6¿��v��Ò
�����¼���)½)�D�
§
�Ð����º
½��������v����½jÒ
���¾ò�º��)�)�DÌR�"��ÒN½)���J�x�)�����������D��â
�������0�vº
�Ñ���¾�
��½)º��¾�4�Y�Ð���j���)���
���¾�Y�D��âÁ�
Ò��D���D�N��������½
�Ð���j���)���
���¾� �"����º��N�/��Ò��|ÌYî ¹Oï �¾�T�)�Ñ��Ò���� Õz�D�v¿��j�����À�"�E�D�/�D�R�����N� �D��Ò
���/���4�Í�D�N��������½Á�`�D���ð�
�Y���µ�Î�"���/���"��º��Í�D�J��º
�����D½)���Ôéê�D� Ó���ÒJº
�Î�D�/��ÃJ�¾�h�4��Ò�����ÃJ���v�"���¼�À��º��Ñ�=�"Ó��������Ð�Á���"�¾���jìGâ��T���"�è���"��§
���Ð�À�ð��Ò��)���/�"����º��N�����¾�D���)��Ï��ð½)�D�J���Í�"�Ð�¼���|��Ò
�/�D��Ò��j�T�N����Ò
�Jâ
�)�
�T�)���NÒ
���Ñ��äO�Ð�������)�D�������6�Î�DÃ��)�
�
�N�D����º
�N�
�������U�D¿��Dº
�S��Ò��OÌYî ¹Oï �

ij]�sJtèl-+/X	�Tc"w�cDdDf�i�o�c/q-s	c�X
dj]Ài2�ÎX��µþjp�d(� s
_4c�þSsJd�c6t�XJi!%YsJq'�^c"djij]�sJt-s�thZ'ijo�cDdjc>��X�d�cOw�]`X�b�s�i�c
ijo�]�þ s
þjþjp�qðÿ�ij]`X�tQlg��X
dOijo�c�þÍcÎþjp�d�� s�_"cDþDf�b`s�dj}
c���þj_DsJb`cv_)ozsJt�}
cDþ6]`t&þ�_4cDt�cNd)s�Z�]�sJth_"cNX�_"_4phd
s�þ/þjÿzc�_4p�b�sJd�]Àij]`cDþ þjo�]��êi*�O]Àijo<w�]`c>�Oÿ^X�]`t
i�fzs�thZ<þÍq-s�bÀb��Ðþ�_"s�bÀcÎ_)ozsJt�}
cDþ6X�_"_"p�d cDw�c"d����Oo�c"d�c
X�t-i�o�cvþjp�d�� s�_"c�l�ý�tLs�ZhZ�]¾i�]ÀX
tèf�]z�èi�o�c|n�� u*� ]�þ6þÍÿhsJij]�sJb`b��ðw�sJd���]Àth}hfJi�o�cDþjc|_)ohsJt�}
cDþÔqðs?�
X�_D_4p�d�Z�]�{^cDdjcDt�ijb��Îs�iYcDw�cDd��|ÿ^X�]`t
iRX�tmijo�c6þÍphd(� s
_4c�l?³ þj]`t�}/i�d�s
Z�]¾i�]ÀX
thsJb�Z�cDthþÍcTþ�i�c"d�c"X
ÿhþÍ]�þDf
cDþÍi�s��hbÀ]�þÍoh]Àt�}L_4X�d�d�cDþjÿzX
thZ�c"tz_4cN]`t<ijo�]�þvþÍ]ÀijphsJij]`X�t<]�þ Z�]�nE_4p�bÀiDfG]��Ôs�i|sJb`bQÿ^X
þ�þÍ]���b`c�liê\X
þÍi
þÍÿhs�d�þjc�f�X
dY��c�s�i�p�djc>�V�zs�þjcDZµf�þ�i�c"d�c"X qðc4ijohX�ZhþEsJb�þÍX8djcDb���� sJb��^c"]Àiðb`cDþ�þðo�c�sxw�]`b��d�mX�t ijohc%QsJqY�zcDdÍi�]`s�t<s�þ�þÍp�qðÿ�i�]ÀX
ta/�]z��ijohcmn��/u*� ]�þ sJd���]Àijd)sJd���f�i�o�cmZ�c"ijcD_4ijc�Z���cDs�i�p�d�cNÿzX
]Àt�i�þ
qðs?���zcNw�]`c>�Oÿ^X�]`t
iOX
dObÀ]`}�o�ij]`t�}-Z�cDÿzcDthZ�c"t�ip o�c"d�cDs
þ�w�]`c>�Oÿ^X�]`t�iS]`þSqðs�t�]`ÿ�p�b�s�ijc�ZU]Àt-_4X
t�w�c"t�i�]ÀX
thsJb�þÍijc"d�c"X
ÿhþj]`þDf�]Àt-ÿho�XJi�X�qðc4i�dj]�_
þ�i�c"d�c"X�ÿzþÍ]�þ"fGi�o�cEw�]`c>�Oÿ^X�]`t
iÎd�c"q-s�]Àthþ�X].�cDZk�Oo�]`bÀc-i�o�cE]`bÀb`p�qð]`ths�i�]ÀX
t ]�þNw�sJd�]`cDZµlQW6ohcDþjc
qUc"ijo�X�Z�þÁÿ�d�X�w�]`Z�cÎs�t<cDþÍij]`q-s�ijc'X���ijohc0XhcDb`Z&X��ÔþÍp�d�� s�_"cNt�X�d�q-sJb�þm�Oo�]�_)o<]�þOijohc"t\]`t�ijc��
}�d)s�ijc�ZEi�Xðdjc�_4X�w�cDdTijo�cÎþjp�d�� s�_4cNZ�cDÿ�ijoQliw�]`qU]`b�sJd6ijXE_"X�t�w�cDt�ij]`X�ths�bGZ�c"thþjc|qmp�bÀij]`t�X�_4p�b�sJd
þ�i�c"d�c"X�ÿzþÍ]�þ"f"qðs�t��Áÿ�ohXJijX
qðc4ijd�]�_0qðc4ijohX�ZhþYs
þjþjp�qðc0ijozs�iQi�o�c¼n��/u��;]`þq%Qs�q'�^c"djij]�sJt¬�����
f��ì�f�[�¿	�ÐlzW6ohcÎqðc4ijohX�Zhþ/i�ohs�iÁZ�XEt�XJivq-sJa�c|i�o�]�þÁs
þjþjp�qðÿ�ij]`X�t<cD]¾i�o�c"dvs�þ�þÍphqUcÎijohsJi ijohc
n�� u*�x��X
d0ijohc d�c�
hc�_=i�s�th_4cOq-s�ÿi�0]�þÔ_"X�qðÿ�b`c4ijcDb��Ua�t�X	�Ot-sNÿ�d�]ÀX
dj]©fJX
dÔ_"s�t
�zcvþÍÿ^cD_"]zXhc�Z
phþÍ]`t�}ðsmþjq-sJb`b^t�p�qY�zcDd6X��Qÿhs�d�s�qðc4ijcDd�þ*� ìhf���¿hf��Jí�f���Z��©l�W6o�c�þÍcvÿhsJd)sJqðc"ijd�]`_Án�� u*��þ6sJd�c
X��êijcDt;Z�c"d�]Àw
cDZ
��d�X�q ÿho-��þj]`_DsJbGqðX�Z�c"b�þTX��Yd�c�
zcD_=i)sJth_"cÁs�thZLs�djcÁijohc"d�c���X�d�c d�cDþÍijd�]�_=ijc�Z-i�X
sLb`]`qU]Àijc�Z _4b�s�þ�þvX��OþÍp�d�� s�_"cDþDl#p o�c"t ijohc3��X�d�q X��¼ijo�cEn��/u��:]�þNp�tha�thX	�OtèfµX�d��Oo�cDt
ijo�c3��X
djq X��Tijo�c�n��/u��:]�þÎþjÿhs�i�]`s�bÀb�� w�s�d���]`t�}hfGi�o�c"d�cð]`þN]`thþjpdnE_4]`c"t�im]`td��X�d�q-s�i�]ÀX
t i�X
djc�_4X�tzþ�i�djph_4i)�zX�ijo;ijo�cN}
c"X
qUc"ijd��EsJthZ�ijohcÎn�� u*�Tl

ý�t����J[?�Ðf0s o-����d�]�ZÂqðc4i�o�X�Zî�O]Àijo _4X
t
i�djX
bÀb`cDZÂbÀ]`}�o�ij]`t�} sJtzZÂX��]c�cD_=iðd�XJi�sJij]`X�t`�Ts
þ
phþÍc�Z&ijXLcDþÍij]`q-s�ijcY�zX�ijo þjp�d�� s�_"cmþ�i�djpz_=ijphdjcUsJthZ<s�t�X�td�Ðÿhs�d�s�qUc"ijd�]`_|d�c�
zcD_=i)sJth_"cÎq-sJÿèl
W6o�]`þ&]�þ<þj]Àqð]`b`s�dLi�X X�p�d&qðc4i�o�X�Z�]`t�ijohsJi\]¾iJï��J�L]`þ<s�tës
_=i�]Àw
c8]`q-sJ}�]`t�} ijc�_)o�t�]�h
phc
ijohsJiEc�.�ÿ�b`X�]Ài�þE_)ohs�t�}�c�þU]Àt w�]Àc��OÿzX
]Àt�i6�� Dð ]Àb`b`p�qð]ÀthsJij]`X�trs¼sJthZ1[��ð_"X�thþj]�Z�c"d)þðs }�c"t]�
c"d)sJb©fQt�X
td�©ÿzsJd)sJqðc4i�dj]�_ðn�� u*�Tl�+/X	�Tc"w�cDdDfèijo�cLqUc"ijo�X�Z d�c�h�p�]`djc�þNi�ohs�iÎi�o�cLn��/u��ë]`þ�zX�ijo ]`þjXJi�djX
ÿ�]`_;sJtzZ p�th]z��X
djq£s
_4d�X
þ�þÎi�o�c\þjp�d(� s
_4ce�êi�o�c&ÿ�djc�þÍcDt�iðqðc"ijo�X�Z qðs�a�c�þ'thX
þÍph_)o&s�þ�þjp�qðÿ�ij]`X�thþK�=l

W6o�c s
þjþjp�qðÿ�i�]ÀX
thþ�q-s
Z�c s��zX
p�i<þÍp�d�� s�_"c8d�c�
zcD_=i)sJth_"c^��X
d�i�o�djcDc8d�cD_"X�thþÍijd�ph_4ij]`X�t
ijcD_)oht�]�h�p�c�þ!/ð_4X
t�w�c"t�i�]ÀX
thsJb©f�ÿ�ohXJijX
qðc4ijd�]�_Jf�sJthZ�+/c"b`qðo�X�bÀi�,NþÍijcDdjcDX�ÿhþj]`þ4/-s�djcvþÍphqUq-s��



dj]�,"c�ZEZ�]�sJ}�d)sJqðq-s�i�]`_DsJb`b��']Àta�Y]`}hl�\�l�k/X�ijc ijohsJiTq-sJt��Uths�i�p�d)sJbGþÍp�d�� s�_"cDþ¼s�_=i�phsJb`b��'ohsxw
c
þÍp�d�� s�_"cðdjc>
hcD_4i�sJtz_4cU]Àt ijohc-dj]`}�o�ijqðX�þ�i|djcD}�]`X�t X��¼ijo�c3Xh}
p�d�cðs�thZ sJd�cmi�o�pzþNc�.�_4b`phZ�c�Z��djX
q djc�_4X
thþ�i�djpz_=ij]`X�ta���L_4X
t�w�c"t�i�]ÀX
thsJbzijc�_)o�t�]�h
phcDþDl

ý�ta+/cDbÀqðo�X
b¾i�,vþÍijcDdjcDX�ÿhþj]�þ"f8�zc�_"sJpzþÍcÁijo�cvd�c"b�s�ij]`X�tzþÍo�]`ÿ¬�^c4i2�Tc"cDtEijohcÁ]`q-sJ}�cÁ]Àt�i�c"thþj]z�
ij]`cDþ6X��0_4X
djd�cDþjÿ^X�thZ�]`t�}'ÿzX
]Àt�i�þOZ�X�c�þ6t�XJi Z�c"ÿ^c"thZ;X�t;w�]Àc��OÿzX
]Àt�i�f�t�X�td�ñ%Qs�q'�^c"djij]�sJtLd�s��
Z�]ÀX
qðc4ijd�]�_|c"w�cDt�i�þ/þjph_)o\s�þ þÍÿ^cD_"p�b`s�dj]Àij]`cDþ sJÿ�ÿ^cDs�d)X].�cDZ;i�Xðijo�cmþjp�d�� s�_"cNX���ijo�cmX��dc�c�_=iDl
ý�t _"X�t�ijd)s�þÍi
�O]¾i�o:_4X
t�w
c"t�ij]`X�tzsJb��lX].�c�Z ]Àb`bÀphqU]`thsJij]`X�ti�-þÍijcDdjcDX ]Àq-sJ}
cDþDf�ijo�c�þÍc d�s
Z�]ÀX��
qUc"ijd�]`_vcDw�c"t�i)þF�^cD_"X�qðc|djcDbÀ]�s��hbÀc*��cDsJijp�d�cDþDf�sJthZ�ijo�c���s�_4ijphs�bÀb��Eþj]Àqðÿ�b`]z�:�Eijo�cNq-s�i)_)o�]`t�}
ÿ�djX8��b`c"q&l
ç�=�ò � ·D=8ó	=�åUô ã ó	õuö]ò�=6÷�½qõ � ó ä ödø ;­� ½
ý�t�_4X
t�w
c"t�ij]`X�tzsJbd��]`t�X�_4p�b�sJd¼X�dSq'p�bÀij]`t�X�_4p�b�sJdTþ�i�c"d�c"X�ÿzþÍ]�þ"f
Z�c"ÿ�i�oE]�þSd�cDs�Z�]Àb��U_"X�qðÿ�p�i�cDZµl
W!��ÿ�]�_"s�bÀb���fhijo�c'X�p�i�ÿ�p�iÁX��0ijo�cUþ(��þÍijcDq ]�þÁs�Z�]`þ�_4d�c4i�cmþjc4iÁX��SZ�c"ÿ�i�o\w�sJb`p�cDþvs�iÁÿ�]z.�cDbYX
d
þÍp]�]�©ÿ�]�.�c"b^]Àt�i�c"d�wxs�b`þ�� sUZ�cDÿ�ijoLqðs�ÿi�=l�ý�tEqðX�þ�iO_"s
þÍc�þ"f
p�t�b`cDþ�þTsmdjcD}�p�b�sJd�]�,Ds�i�]ÀX
tðÿ�djX�_"cDþ�þ
]`þTphþjcDZ�ijXðþÍqðX�XJi�o�i�o�cNZ�c"ÿ�ijo;cDþÍij]`qðsJijc�þ"f�ijohcvthX�d�qðs�bgXzc"b�Z¬��X
p�thZa�-�EZ�]z{Gc"d�c"t�ij]�s�i�]Àth}
ijo�cðd�cD_4X�w
c"d�cDZ&Z�cDÿ�ijo q-sJÿo�O]`b`b4�zcUw�cDd��&t�X
]`þ���lGý�thþÍijc�s�Z\X��¼Z�]`djc�_=iNZ�]�{^cDdjcDt
i�]`sJij]`X�t8X��
ijo�c;Z�c"ÿ�i�o q-sJÿèfYdjcD}�p�b�sJd�]�,DcDZ cDþÍij]`q-s�i�cDþNX��Ti�o�c�thX�d�qðs�b4XhcDb`Z _DsJt��^c�X���i�sJ]`t�c�Zµfr��X
d
c�.�sJqðÿ�b`c�fr�zs�þjcDZ X�t s�t s
þjþjp�qðÿ�i�]ÀX
t X��6bÀX�_"s�bÔÿ�b�sJtzsJd�]¾i2�î� y��ÐfQX
d|ijo�d�X�ph}�o ijo�c�phþÍc�X��
sJt c"thc"d�}��j��p�tz_=ij]`X�tzsJb*�����ÐlQý�tÂ_"X�t�ijd)s�þÍi|ijX<i�o�cDþjcEqðc4i�o�X�Z�þDfQÿ�o�X�ijX
qUc"ijd�]`_-þÍijcDdjcDX�ÿhþj]�þ
ÿ�djX�w�]�Z�cDþ�s|Z�]`djc�_=i0cDþÍij]`q-s�i�cOX��hi�o�c�XhcDb`ZUX��GþÍphd(� s
_4c6t�X�d�q-sJb�þq�Oo�]`_)oð]�þRijo�cDtð]Àt�ijcD}�d)s�i�cDZ��]`t ijo�c;s��hþjc"th_"c-X��OZ�c"ÿ�ijo Z�]�þ�_4X�t�i�]Àt�p�]Àij]`cDþK�ÁijX\X8��i�s�]Àt s\þjp�d�� s�_"c�l�+ c"b`qUohX�bÀi�,�þÍijcDdjc>�
X�ÿhþj]`þ ]`þÁþÍ]`qð]Àb�sJd ijXLÿ�o�XJi�X�qðc4i�dj]�_ÎþÍijcDdjcDX�ÿhþj]`þ'� sJtzZ<Z�]z{Gc"d�c"t�i*��djX
q i�o�cmd�c"}
p�b`s�dj]�,DsJij]`X�t
ijcD_)oht�]�h�p�c�þNphþjcDZ ]`tÂ_4X�t�w
c"t�ij]`X�ths�b0þ�i�c"d�c"X�ÿzþÍ]�þ��Á]`t ijohsJiÎijohc-t�X�d�q-sJb4XhcDb`Z ]�þÎZ�]`djc�_=i�b��
cDþÍij]`qðsJijc�Z sJiðc�s�_)o ÿzX
]Àt�i
�hs
þÍc�Z X
tÂijohc<ÿ�o�XJi�X�qðc4i�dj]�_Lwxs�dj]�s�i�]ÀX
t s
_4d�X
þ�þ'd�cD_"]ÀÿhdjX�_"s�b
]Àq-sJ}
c|ÿhsJ]`d�þDl

ý�t ijo�]�þ'�6s?��fÓ+/c"b`qðo�X�bÀi�,;þ�i�c"d�c"X
ÿhþÍ]�þÎ_"X�q'�h]Àt�c�þ|ijohcLs�Z�wxs�t�i�sJ}
cDþNX��/_4X�t�w
c"t�ij]`X�ths�b
sJthZ ÿ�o�X�ijX
qUc"ijd�]`_;qðc4i�o�X�Z�þ
��� ÿhdjX�w�]�Z�]Àth}6�^XJi�o s Z�]Àd�cD_4iðc�þ�i�]Àq-sJijc<X��vijohc\þÍp�d�� s�_"c
Z�c"ÿ�i�oU�	 #ð'ijo�c
Xzc"b�Z8X��6þjp�d�� s�_"cUthX�d�qðs�b`þDlµýÐi's�b`þjX&ÿ�djX�w�]�Z�cDþv]`td��X�d�q-s�i�]ÀX
t s��zX
p�iNijohc
bÀX�_"sJij]`X�t;X��0Z�c"ÿ�ijo\Z�]�þj_"X�t�ij]`t�p�]Àij]`cDþ�� þjc"c��^c"b`X	�B�=lzk/XJi�c|ijohsJi)��X�d/s�ÿ�ÿ�b`]`_Ds�ij]`X�tzþOþÍph_)o<s
þ
]Àq-sJ}
c��u�hs�þjcDZ|d�c"tzZ�c"d�]Àth}ÁsJtzZÎ]`qðs�}�c>�V�hs
þÍc�Z|qðX�Z�c"b`]Àt�}zf�s/}�X�X�ZNc�þ�i�]Àq-s�i�c¼X���ijohc¼t�X
djq-s�bXhc"b�ZÂ]�þ'_"dj]Àij]�_"s�b!��X
d-_4X�qðÿ�p�ij]`t�} ]`t�ijc"tzþÍ]Àij]`cDþðsJtzZÂs�_D_4p�d)s�i�c"b��8qðcDs
þÍphdj]`t�} d�c�
zcD_=i)sJth_"c
ÿ�djX
ÿzcDdÍi�]Àc�þ"l

ù � ½ â øJö]½#ø
÷�½#ø�=�½ â ; ø�úxç�=�û ;­� ½ â
u cDthþÍcðþÍijc"d�c"XLsJthZ qUX�ij]`X�t\qðc"ijo�X�Z�þ��TX�d�aa�^cDþÍi��Oohc"t\i�o�cðþÍp�d�� s�_"cDþÁsJd�cmo�]`}�o�b��;ijc>.-�
ijp�d�cDZSs!�Oo�c"t i�o�c>� sJd�c<t�XJi-i�c�.�ijp�d�cDZèfSdjcD}�p�b�sJd�]�,Ds�i�]ÀX
t ]�þ-t�cDcDZ�c�Z ijX ]`td��c"d-i�o�c þjp�d��� s�_4c
lr� W6o�]�þO_"s�ta�^cÎs�_)oh]ÀcDw�cDZèf8��X
d6c�.�sJqðÿ�b`c�f�phþj]`t�}-s'þÍi�sJij]�þ�i�]`_DsJbµÿ�d�]ÀX
d�� ü�f��>yzf��?ü�f����èX
d
ijo�d�X�p�}
o d�c"}
p�b`s�dj]�,"c�Z þÍphd(� s
_4c;c"w�X
bÀp�ij]`X�tU� í?�Ðl �3w�ÿzsJd)þÍc;þ�i�c"d�c"X8s�thZ qUX�ij]`X�t qUc"ijo�X�Z�þ
sJb�þÍX ohsxw
c<Z�]znE_"p�b¾i2� ]`t ijo�c�þÍc\d�c"}
]ÀX
thþDlSW6o�cDþjc\qðc4i�o�X�Z�þEX
t�b�� djc�_4X
thþ�i�djpz_=i-ijohc\}�c>�
X�qðc4i�d��ðX��R_4X�d�d�cDþjÿzX
thZ�]`t�}���cDsJijp�d�cvÿzX
]Àt�i�þDf�þÍXY���ðijo�cD]Àd6thsJijp�d�c�f�ijohc>�E_"s�t�t�X�iTZ�]`djc�_=i�b��
djc�_4X�tzþ�i�djph_4iSþÍqðX�XJi�o�b��'_4p�d�w�]Àt�}Nþjp�d�� s�_4c�þ��Oo�X
þjc6djc>
hcD_4i�s�th_4c6ÿ�d�X�ÿ^c"djij]`cDþ0s�djcO_4X
thþÍi�sJt�i�l
ý�tÂ_4X�t�i�d�s
þ�i�fèÿ�o�X�ijX�qðc"ijd�]`_EþÍijcDdjcDX&ijc�_)o�t�]�h
phcDþms�thZ�+/cDbÀqðo�X
b¾i�,LþÍijcDdjcDX�ÿhþj]`þmsJd�c-p�ths	�l���cD_=i�cDZa���-b`s
_)aUX��èijc>.�ijp�d�c�f�þj]Àth_"c i�o�c>�E_DsJtLc�{GcD_=i�]Àw
c"b��-cDþÍij]`q-s�ijcÁijohc*Xzc"b�ZEX��Yt�X�d�q-sJb�þ�Oo�]`_)o&]�þTijo�cDt&]Àt�ijcD}�d)s�i�cDZ�ijXðdjc�_4X�w
c"d6Z�c"ÿ�i�oèlDw�c"c��R]À}zl]yhl



PLANAR;
NEARLY CONSTANT
ALBEDO

NEARLY CONSTANT
SMALL CURVATURE;

ALBEDO

HIGH CURVATURE
OR TEXTURE

H
el

m
ho

ltz
 s

te
re

op
si

s

ph
ot

om
et

ric
 s

te
re

op
si

s

co
nv

en
tio

na
l s

te
re

op
si

s

O&P�Q à�ý^à E ��º��N�Î�"���E�"�S��Ò��N��º
�����D½)�m�
���D�����������)�Á���)òJº
�Ñ���=âL���"�NÕz�D�v¿��j�����À�"�&��º
�����D½)�Î���)½)�D�
§
�Ð����º
½��������&¿���½)�D�����)�����¾�D���"���^��Ò
�D�����N�j�����¾½|�D��âL�T�)���NÒ��D�Ñ��ä|�Ð�������)�ð���)½ÍÒ��
�¾òJº
�)�)�DCQ�x���L�SÒ����
��Ò
�ðÌRî ¹Oï ���ÎÕz�D�v¿��j�����À�"�z�è½)�D�J�x�)�����������"�0�Ð�������)�D�������Î�¾�N�D���Ñ�\½=�"���D¿
���ð�D�¼���)½)�4�x��������ÓL��º
��§
���D½)�OÓD�)���N�j�����'���Î���)Ó����D���Ô�D�^���jç���º����|éê�ê� �����D�"��������ÓÁ�D��¿��=â���ì��D�SÒ
��Ó�ÒU½�º
���D�"��º
���Áéê�ê� �D���=â�Ó��)�Íìj�
�¼�)�Ñ��Ò����S�
Ò��"�����N��������½O�Ð�������)�D�������Ô���D�S�¼�)���NÒ��D����äT�Ð�������)���
�����¼��º�þ����S�`��������Ò
�¾�0�����N�Ñ�Í�"�������h�
èa= º ø�ÿ1è ; â ò � ½#ø ; ½ ã ; ø ; = â
u cDÿ�ijo Z�]�þj_"X�t�ij]`t�p�]¾i�]Àc�þmÿhdjc�þÍcDt
iðZ�]�n-_"p�bÀij]`cDþY��X�dW�zX�ijo ijd)s�Z�]Àij]`X�ths�bTs�thZÂÿho�XJi�X�qðc4i�dj]�_
þ�i�c"d�c"X�ÿzþÍ]�þ"l�� þTqðc"t�i�]ÀX
t�cDZLs��^X�w�c�f-�Oo�cDtEijohc"d�cÁ]�þ6smZ�cDÿ�ijo&Z�]�þj_"X�t�ij]`t�p�]¾i2�
f�]¾iOZ�X�cDþTt�X�i
qðs�a�c-þjc"thþjcðijX<]`t�ijc"}
d�sJijcUijohcEt�X�d�q-sJb�XhcDb`Z i�ohs�iÎ]�þÎX
p�ijÿhp�i0��� ÿ�o�X�ijX
qUc"ijd�]`_-þÍijcDdjcDX
ijcD_)oht�]�h�p�c�þ>s�ÿ�ohXJijX
qðc4ijd�]�_LþÍijcDdjcDX�ÿhþj]`þU_"s�t�t�X�i'd�cDþjX�b`w�cLZ�c"ÿ�i�o Z�]�þ�_4X�t�i�]Àt�p�]Àij]`cDþðs�iUijohc�zX
p�thZ�s�dj]`cDþÔX��QX8�dc�cD_4i�þDl8%è]`a�c��O]`þjc�f
ijd)s�Z�]¾i�]ÀX
thsJb^þ�i�c"d�c"Xms�bÀ}
X�d�]¾i�o�q-þSX��êi�c"tEozsxw�cOi�djX
p]��b`c
bÀX�_"sJij]`t�}<Z�c"ÿ�ijoÂZ�]�þj_"X�t�ij]`t�p�]Àij]`cDþDlèW6o�]`þmZ�]znE_"p�b¾i2� sJd�]`þjcDþ���X
d|i2�¼X&d�cDs
þÍX
thþ"lS�R]`d�þÍiDfè]��Os�hs�_)a�}�d�X�phthZ X8�dc�cD_4i�ohs
þEd�c"}�]`X�tzþ-X��Î_4X
thþÍi�sJt�iE]`t�ijc"tzþÍ]Ài2� s�thZ i�o�c Z�]�þj_"X�t�ij]`t�p�]Ài2� ]`t
Z�c"ÿ�i�o X�_"_4phd�þ��O]Àijo�]`t X�thc-X��Tijo�c�þÍc-d�c"}
]ÀX
thþ"fµ]Àim]�þ0h�p�]ÀijcEZ�]�nE_4p�bÀiÎijX<d�c"b`]�s���b��\b`X�_Ds�i�c
ijo�cF�zX
p�thZ�s�d��|X���i�o�c&��X
djcD}�d�X�p�tzZÁX8�dc�cD_4iDl	w�cD_"X�thZèf�Z�cDÿ�ijo'Z�]`þ�_4X
t�ij]`t�ph]¾i�]Àc�þQ]`thZ�ph_"cÔohs�bz�l�
X�_D_4b`phþj]ÀX
t;]`t\s�Z	cÍs�_4cDt�i djcD}�]`X�thþ6X���ijo�cÎ]`q-sJ}
c�lhW6o�c�þÍcNd�c"}
]ÀX
thþDf]�Oo�]�_)o\sJd�cvthXJi w�]�þÍ]���b`c
]Àt<s�iOb`cDs
þ�i/X
t�c|X��Qi�o�cN]`qðs�}�c�þ"f�X��êijc"t<_"X�td��phþjcvijo�cNq-sJi�_)o�]`t�}ðÿ�d�X�_"cDþ�þ"l+/c"b`qðo�X�bÀi�,8þ�i�c"d�c"X�ÿzþÍ]�þEþj]Àqðÿ�b`]zXzcDþ�ijo�c i�s�þja X��mZ�c4i�cD_4ij]`t�} Z�cDÿ�ijo�Z�]`þ�_4X
t
i�]Àt�p�]Àij]`cDþ
þÍ]`th_4cLijohcLb`]À}
o�ij]`t�}8þjc4i�p�ÿ ]�þðþÍph_)oÂijohsJi'i�ohs�iUijo�c&þjohs�Z�X	�TcDZ sJthZ ozsJb��l�©X�_"_"bÀpzZ�cDZ djc>�
}�]`X�thþ|sJd�cU]Àt _4X
djd�cDþjÿzX
thZ�cDth_4c
l^WYX;þjc"c'ijoh]`þDfQ_4X
thþj]`Z�cDd i�o�c-d�cD_4]`ÿ�d�X�_"sJbRÿhs�]ÀdNþjo�X	�Ot ]`t�Y]`}hl)�
l�p o�c"t s þÍp�d�� s�_"cLÿ^X�]`t�i-]`þð]`t þjohs
Z�X	� ]Àt ijohc<bÀc>�êið]`q-sJ}
c�f�]¾iE]�þUt�XJi-w�]�þÍ]���b`c
]Àt ijohc;d�]`}�o�i-]Àq-sJ}
c�fSs�thZ w�]�_4c&w�cDd�þ�s�l0W6o�c<þjohs�Z�X	�¼c�ZÂd�c"}�]`X�tzþ']`t ijo�c<]`q-sJ}
cDþUX��|s+/c"b`qðo�X�bÀi�,vÿhs�]Àd6_"s�tEijohc"d�c���X�d�cm�^c|phþÍc�ZðijXUb`X�_Ds�i�cÁZ�cDÿ�ijo&Z�]�þj_"X�t�ij]`t�p�]¾i�]Àc�þ"l�ýu�QX
t�c phþjcDþ
s-þ�i�c"d�c"X-q-s�i)_)o�]Àth}�sJb`}�X
dj]Àijo�q ijohsJi c�.�ÿ�b`X�]Ài�þ/ijo�cÎÿhdjc�þÍcDth_4cNX���ozsJb��l�©X�_"_"bÀpzZ�cDZ&d�c"}
]ÀX
thþ��X�d/Z�c"ijc"d�qð]Àth]Àt�}EZ�c"ÿ�i�o\Z�]`þ�_4X
t�ij]`t�ph]¾i�]Àc�þ��z��/�\�fKüJ�Ðf�ijo�cDt;ijo�c�þÍcÎþjohs�Z�X	�¼c�ZEd�c"}�]`X�tzþ6qðs?�
þÍ]`}�t�]�Xz_DsJt�ijb��Ec"thohsJth_"cvijo�c0h�phs�bÀ]Ài2�EX��RijohcÎZ�c"ÿ�i�o&djc�_4X�tzþ�i�djph_4ij]`X�tèl
á ò�ø ; ·D=^· â���� ö â�â ; ·D=^÷ ä ögû ; ½Óû%è]`a�c/ÿ�ohXJijX
qðc4ijd�]�_ þÍijc"d�c"X
ÿhþj]`þSs�thZ-p�thbÀ]`a�c _"X�t�w�cDt�ij]`X�ths�bhþ�i�c"d�c"X
ÿhþÍ]�þDf8+/cDbÀqðo�X
b¾i�,ÁþÍijcDdjc>�
X�ÿhþj]`þ6]�þ/s
_=ij]`w�c
l�W6o�cÎþ�_4c"thcv]�þO]`bÀb`p�qð]`ths�i�cDZ;]Àt<s-_"X�t�ijd�X�b`bÀc�ZEq-sJtht�c"d�fhsJtzZ�]`q-sJ}�c�þOsJd�c
s�_>h�p�]`d�cDZ\s
þ b`]À}
o�i�þvsJd�cÎijphdjt�c�Z\X
t8sJtzZ<X�{�l��¼bÀc�sJd�b��
f^s;þÍph]¾i)s���b`cmX
ÿ�ij]�_"s�b�þ���þ�i�c"qB_"s�t�zcÎ_"X�thþÍijd�ph_=i�cDZ;þÍXUi�ohs�iOi�o�cÎ_"s�qUcDd�sðs�thZ�b`]`}�o�i þÍX
p�d)_4c|sJd�cvthXJi/b`]¾i�c"d)sJb`b��EqðX�w
cDZµf���p�i
d�sJijo�cDd/s'w�]`dÍi�phsJbY_"sJqðcDd�sU_4cDt
i�c"d s�thZLbÀ]`}�o�i þjX�p�d)_4cNsJd�cN_4X��©b`X�_"s�i�cDZµld� b¾i�c"d�ths�i�]Àw
c"b���fhs
þ



�O]Àb`b8�^c6þÍo�X	�OtN]`tNi�o�c¼thc�.�iRþjcD_4ij]`X�tèfxs þj]Àqðÿ�b`c¼þ���þ�i�c"q�_"s�t��zc6Z�cDw�c"b`X�ÿ^cDZvi�ohs�i0_"s�ÿ�ijphdjc�þ
qmp�bÀij]`ÿ�b`cNdjc�_4]`ÿ�djX�_DsJbG]Àq-s�}�c|ÿhsJ]`d)þ��O]¾i�o&sðþj]Àth}�b`c|_DsJqðc"d)sUsJthZ&sðþÍ]`t�}
bÀc|b`]À}
o
i/þjX�p�d)_4c
l
� ô-�����2~��ß~Qõ¼ödØRö�ü�øÔõ Ø�õÁù��x~���úB��ö]�
ý�t ijo�cEÿhdjcDw�]`X�pzþÎþÍc�_=i�]ÀX
thþÎs&t�p�q'�^c"d'X��/_4b�sJ]`q-þ��Tc"d�c-qðs
Z�c�s��zX
p�iNijo�c;_"s�ÿhs���]`b`]¾i�]Àc�þ
X��&+/cDbÀqðo�X
b¾i�,mþ�i�c"d�c"X
ÿhþÍ]�þOs�þ s-þÍp�d�� s�_"cNdjc�_4X
thþ�i�djpz_=ij]`X�tLijc�_)o�t�]�h�p�c�l^W6o�]`þ þÍc�_=ij]`X�tzþ/Z�c��
þj_"dj]��zc�þ s�t<]Àqðÿ�b`c"qðc"t�i)s�ij]`X�t X��Ss¬+/cDbÀqðo�X
b¾i�,'þÍijcDdjcDXEþ(��þÍijc"q&f^sJthZ<}
]Àw
cDþOd�cDþjp�bÀi�þ/ijohsJi
þÍp�ÿhÿzX
dÍi6ijohX
þjcÎ_4b�sJ]`qðþDlgw�ÿ^cD_"]zXz_DsJb`b��
f�]`t�i�o�]`þ þÍc�_=ij]`X�t_�Tc��O]Àb`bè}�]`w�cvc�.�s�qUÿhbÀc�þ6X��2ï
� djc�_4X
thþ�i�djpz_=ij]`X�tzþµX���þÍphd(� s
_4cDþr�O]¾i�omsJd���]Àijd)sJd�� n��/u*��þF� þjp�d(� s
_4c�þGijohsJiRs�djc0t�X�iÓ%Qs�qW��zcDdÍi�]`s�t&X�dOsJÿ�ÿhdjX?.�]`qðsJijcDb��¬%YsJq'�^c"djij]�sJtD�
� ijo�cNd�cD_"X�w�cDd��ðX����^XJijo<þjp�d�� s�_4c|Z�cDÿ�ijo\s�thZEi�o�cNt�X
djq-sJb#Xzc"b�Z� djc�_4X
thþ�i�djpz_=ij]`X�tzþ¼X���þjp�d�� s�_"cDþT]Àt&d�c"}
]ÀX
thþTX��0_4X�tzþ�i)sJt�iT]`q-sJ}
c��hdj]`}�o�ijthcDþ�þ
ù ö º ø ã ó ; ½qû�ç�=�ò ; º ó � ò�ö	��÷ ä ö]ûD= â
WQX|c"w�s�bÀphsJijcTijohcOphþÍcOX��D+ c"b`qUohX�bÀi�,Od�cD_4]`ÿ�d�X�_4]Ài2���¼cOohsxw
c¼]`qðÿ�b`c"qðc"t�ijc�Zðsvþ���þ�i�c"q ijohsJi
c"ths���bÀc�þÁijo�cðs�_�h
ph]`þj]¾i�]ÀX
t\X��¼qmp�bÀij]`ÿ�b`cUd�cD_"]ÀÿhdjX�_"s�bQ]`q-sJ}�cUÿhs�]Àd)þB�O]Àijo sLþj]`t�}�b`c'_DsJqðc"d)s
sJthZ|b`]À}
o�iQþÍX
p�d�_"c�l"W6ohcDþjcSsJd�c0qUX
p�t�ijc�ZÁX
tÎs��Oo�c"cDb
s
þèþÍohX	�Ot|þ�_)o�cDqðsJij]�_"s�bÀb��/]`t0�Y]`}hl?íJshl�Y]`d)þ�i�f�þjp�ÿ�ÿ^X
þjc sJt-]`q-sJ}
c/]`þ¼_"s�ÿ�ijp�d�cDZ3�O]ÀijoEijo�c*�Oo�c"cDbz]`t-ijohc ÿ^X
þj]¾i�]ÀX
tEþÍo�X	�Ot-]`t-i�o�]`þXh}�p�d�c�l^ýu�Ôi�o�cW�Oo�c"cDbR]�þvdjX�i�sJijcDZ^�-���Jì�¿�
UsJthZ8sJt�X�ijo�cDdÁ]`q-sJ}
cm]�þv_DsJÿ�i�p�d�cDZµfzijo�cUi2�TX
]Àq-sJ}
cDþ'�O]Àb`b&��X
djq�s<d�cD_"]Àÿ�d�X�_"s�bSÿhsJ]`d�fYsJtzZ _4X�d�d�cDþjÿzX
thZ�]`t�}<]Àq-s�}�cE]`djd)s�Z�]`s�th_4cðw�sJb`p�cDþ�O]Àb`bRþ�s�i�]`þ(�:�Lijo�cm_"X�thþÍijd)sJ]`t�i ]`tb�2�J�4lzýÐiÁ]`þv_4b`cDs�dOijohsJi*�Tcm_"s�t\_"s�ÿ�ijp�d�cÎsJt��;t�p�q'�^c"dÁX��
ijo�c�þÍcOÿhs�]Àd)þq���md�XJi�sJij]`t�}Áijo�c)�Oo�cDc"b�i�o�d�X�p�}
oY\��8¿�
��Oo�]`bÀcOþÍijX
ÿ�ÿ�]`t�}|ijXN_"s�ÿ�ijphdjc6]`qðs�}�c�þ
s�i/d�cD_4]`ÿ�d�X�_"sJb^ÿ^X
þj]¾i�]ÀX
thþ"l�Âÿ�]�_=i�p�djcTX��hþjph_)oUs þ���þÍijcDq ]`þRþÍohX	�OtÎ]ÀtW�R]À}zl?í��èl�W6ohcT_DsJqðc"d)sO]�þYsvk/]`a�X
tW�¼X�X�b`ÿ�]z.Z�Z�¿hf�s�thZði�o�c|bÀ]`}�o�iTþjX�phd�_"cÁ_4X
thþj]`þÍi�þ¼X��Ys'þ�i)sJthZhsJd)Zj��¿8¿�p ��d�X
þÍijcDZE]Àth_DsJthZ�cDþ�_4c"t�i���p�b��X�iÍi�cDZj�O]Àijo\s-þjq-sJb`bYsJÿ^c"djijphdjc
lhW6o�cm_DsJqðc"d)sU]`þB�zX�ijo<}�cDX�qðc4i�dj]�_"s�bÀb���s�thZ&d�s
Z�]`X�qðc4i�dj]��
_"sJb`b��U_DsJb`]���d)s�i�cDZµl
W6o�cm��X
djqðc"dÔqUc�sJthþSijohsJiSijohc ]`t
i�dj]`thþj]`_/ÿhsJd)sJqðc4i�c"d)þSsJtzZUijo�cÁc�.�ijd�]Àt]�
þÍ]�_Îÿhs�d�s�qðc4ijcDd�þ/X��Ôc�s�_)o\_"s�qðc"d)s-ÿzX�þÍ]Àij]`X�t8sJd�cÎa�t�X	�Otèfg�Ooh]Àb`cmi�o�cmb�s�ijijcDdÁqðcDs�thþ ijohsJi�¼cNa�t�X	��ijo�cNq-s�ÿ�ÿ�]`t�}3��djX
q þ�_4cDt�cNd�s
Z�]�sJth_"cNwxs�bÀphcDþTijX�ÿ�]z.�cDbè]Àt�i�c"thþj]¾i�]Àc�þ'� ]Àth_"bÀpzZ�]Àth}
X�ÿ�i�]`_DsJb�� sJb`b��©X�{Rf�w�]`}�t�c"iÍij]`t�}zfJsJthZmijo�cOd)s�Z�]ÀX
qUc"ijd�]`_T_"s�qðc"d)s/d�cDþjÿzX
thþÍc?�=l�w�]`th_"c¼i�o�cOb�sJqðÿ
]`þvt�X�i|s�t ]�Z�cDs�bR]�þjXJijd�X�ÿh]`_mÿzX
]Àt�iÎþÍX
p�d)_4c�f^]ÀiNs�b`þjX�d�c�h�p�]`d�cDþvsEd)s�Z�]`X�qðc4i�dj]�_m_DsJb`]��hd�sJij]`X�t
ÿ�djX�_"cDZ�p�d�c|]Àt��Oo�]�_)o_�¼cNZ�c"ijc"d�qð]ÀthcN]¾i)þ6d�s
Z�]`s�th_4cNs
þOs'��phth_=i�]ÀX
t;X��YX
p�ijÿ�p�i Z�]Àd�cD_4ij]`X�tèl�/t c�.�s�qUÿhbÀcEX��6s þÍc"imX��6]Àq-s�}�cDþm_"sJÿ�ijp�d�cDZ phþj]`t�}&ijo�]�þmþ���þ�i�c"q ]`þ'þÍohX	�Ot ]`tb�R]À}zl���l��X�d/s�bÀbµd�cDþjp�bÀi�þOþjo�X	�Ot;]Àt;ijoh]`þOÿzsJÿ^c"d6ijohcÎZ�]`s�qðc4ijcDdOX��Yijo�c��Oo�cDc"br�6s�þ�\8ì�_4q sJthZLijohc
Z�]`þÍi�s�th_4cm��djX
q ijohcÁ_4cDt�ijc"dÔX��Gijo�c*�Oo�c"cDb�i�X|ijo�cvþj_"c"t�cm�6s�þ0s�ÿ�ÿ�d�X?.�]Àq-s�i�c"b��Y�8¿�_4q&l�W6ohc
djc�_4X�tzþ�i�djph_4ij]`X�thþ��Tc"d�c6ÿzcDd(��X
djqðc�Z'��d�X�q ijo�cOw�]`c>�Oÿ^X�]`t�iÔX��µs|w�]Àdjijphs�b�ÿ�d�]Àtz_4]`ÿhsJb�_DsJqðc"d)s
bÀX�_"sJijc�Z<s�i/i�o�c'_"c"t�ijcDd/X���ijohc'�Oo�cDc"b©lgp c'_)o�X�þÍc|i�o�]`þv_"s�qðc"d)smi�X��^cÎX�djijohX�}�d)sJÿho�]`_Ái�X
c"thþjp�d�cvpht�]z��X
djqÖþjs�qðÿ�bÀ]`t�}ðX��RX��dc�c�_=i þjÿhs�_"c�l

 â ; ½qûkø�ÿq=�� ödøJòJÿ ; ½qû ù � ½ â ø>ó	ö ; ½#ø
ý�taw�cD_4iDl�[��¼cÁZ�cDþ�_4d�]��^cDZ�s|qðsJijd�]z.-_4X
thþÍijd)sJ]`t
i¼c�h�phs�i�]ÀX
tUijohsJiT_"s�t
�zcÁphþjcDZUijXmdjc�_4X�w�cDd
ijo�cvþÍp�d�� s�_"c Z�cDÿ�ijo�s�thZ-X
dj]`c"t�i�sJij]`X�t-_4X
djd�cDþjÿ^X�thZ�]`t�}|i�XÎcDs
_)o-ÿzX
]Àt�i� &]`t-i�o�c ÿ�d�]`th_4]`ÿhsJb
w�]`c>�NlJ+/X	� ijoh]`þR_4X
thþ�i�d�s�]Àt�iè]�þQpzþÍc�Z��Ts
þèt�X�iYþÍÿ^cD_"]zXzcDZSsDijo�cDdjc¼sJd�cÔsOt�p�q'�^c"dYX���ÿ^X
þ�þÍ]���b`c
qUc"ijo�X�Z�þDfQq-s�t-�8X����Oo�]�_)oÂ_"sJte�^c�s�ZhsJÿ�i�cDZ6��djX
q _"X�t�w�cDt
i�]ÀX
thsJbSþÍijcDdjcDX<sJb`}�X�d�]Àijo�q-þDl



n

p

o
o

l2

l3

or2

or3

é���ì éê¿�ìO&P�Q à��hà é���ìiE&�SÒ��)�����¾�^º����=â6���S½=�D����º
���Y�vº��Ñ���������µ���)½)��������½=�D�J���Î�DÓD�R���"�Ñ���G�)�N�����=������ÓS�S���¾�
Ó����
½)�D�N���Í�ð�"��â&����Ó�Ò�� ����º���½)���èÌY�����D�Í�4������Óð��Ò��|�SÒ
�)�)�Q��Ò
����º
Ó�ÒjID¤�¢����µ�D���L�Jº��v¿��j�O�D� ñ ç
�)â�§
¿��D���)�������O���D�Ñ���0½=�"�U¿��6½=�"�
��º����=âh� ï �"�S��ç
�D�N�������J���Î�"Ó��)�S½=�"�
��º
���)â'�4����� ¸ �"��â���� ¸ �S�����h�`�D����N���)½)��������½=�D�Q���"���=�Qéê¿�ìFE¼����ç
�D�N�
���Á�"�R��Ò��/�SÒ����)�Qâ
�)����Ó��L��Ò��=�S���¾� é��xìj�h¡�Ò
�|����Ó�Ò��O����º���½)�
½����������Ð���Ô�D�è�Á�Ð�Í�D��â
�"�ÍâLÄ)¢�¢ á �À�����Ð���=â'�¾�
½=�D��â
�)��½��)���¼¿
º���¿ ñ �����=âN�S����Òð�v���Î�D���z�D��������º������

O&P�Q à��hà E¼�L��ç
�D�N�����|�"�Ô¤'���)½)��������½=�D�����Î�"Ó��)�/���"�Ñ��� ½)�D�
��º����=â;º
���¾�
Óð��º��/���¾Ó��GÏ��Î�DÓ��v���D�Ñ���
�4���/�"���Í�"��Ó��)âð�x��������½=�D���Ñ���

� p�d-}�X�sJb6]`þUi�XÂZ�c"qðX
thþ�i�d�sJijcLijo�c_��c�s�þj]��h]Àb`]¾i2� X���+/c"b`qðo�X�bÀi�,\þÍijcDdjcDX�ÿhþj]�þ']`t }�c"thc"d)sJb©f
þÍX;sLZ�]�þ�_4phþ�þÍ]`X�t X��Sÿ^X
þ�þÍ]���b`c'qðc4i�o�X�Z�þv]`þvX
p�i�þj]`Z�cÎijohcUþ�_4X
ÿzcUX��Si�o�]�þÁÿzsJÿ^c"d�lzý�thþÍijc�s�Zµf�¼c|ohsxw
c|_)ohX
þjc"t;X�t�c|ÿhs�dÍi�]`_"p�b`s�djb���þj]Àqðÿ�b`cN]`qUÿhbÀcDqUcDt�i�s�i�]ÀX
ta�Ooh]`_)o_�O]`bÀbr�^cÎZ�c�þj_"dj]��zc�Z
o�c"d�c�l]�Oc�þÍphb¾i)þ���X�d���X
p�d/Z�]�{^cDdjcDt
i þjp�d�� s�_"cDþF��X�b`bÀX	��]Àt;i�o�cNt�c�.�i þjcD_4ij]`X�tèl��X�d¼cDs
_)o-ÿzX
]Àt�i� �f�sJtzZ3��X�dTcDs
_)oEZ�c"ÿ�i�oEw�sJb`p�c*¤¬¥_¦ T®¡J¤ e <�¤ r <>�>����<�¤8©#ª�£*�Tc _"s�t_4X�tzþ�i�djph_4iÎsLq-sJijd�]z.oÃ��#�­¤��|s�þ|]`t1�H[��4lµýu�¼i�o�c-o���ÿzX�ijo�c�þÍ]�,"c�Z8Z�cDÿ�ijo _"X�d�djc�þÍÿ^X�thZhþ/i�X
sðijd�p�cmþjp�d�� s�_4cNÿ^X�]`t�iDfzijo�]�þ/q-sJijd�]z._�O]Àb`b��^cmd)sJtha�[�f^sJthZ;i�o�c'þjp�d�� s�_"cNt�X�d�q-sJbr�O]`bÀbq�^c
p�t�]�h
phc"b��ðZ�c4ijcDdjqð]`t�cDZ�s�þ0i�o�cvp�t�]Ài¼w�c�_=i�X�dSi�ohs�i6þÍÿzsJthþÔ]¾i)þ*�>�Ðu�t�p�bÀbGþjÿhs�_"c�li��k/X�ijcÁijohsJi
þÍ]`th_4cvcDs
_)o�d�X	� X��ÓÃ bÀ]`cDþT]`t�i�o�cÁcDÿ�]`ÿzX
b`s�dTÿhb`s�t�cvZ�c�Xht�c�Z¬��� º f]� ¶ È�f�s�thZ�� » È�f�thXmi2�TX
djX	�/þTX���Ã �O]`b`br�zcÎ_"X�b`bÀ]`t�c�sJd�f�þÍXðd)sJt�a#�:Ã§���1[�l �

ý�tÁi�o�cÔÿhdjc�þÍcDth_4c�X���t�X
]`þjc�f>Ã �O]`b`b�}�cDt�c"d)sJb`b��m�zcÔd�s�t�a/i�o�djcDc�f�sJthZ��TcSdjcJh�p�]Àd�c0sOqðcDs��
þÍp�d�c���X�d�i�o�c/_4X
ÿ�b`s�thsJd�]Ài2�NX��^ijo�cOd�X	�Âw�c�_=i�X�d)þ�¾3ÈÍl8w�]`th_4c)�Tc6a�t�X	�Âi�ohs�iSd)sJt�a#�:Ã§���v[�f
sÁþjp�]Ài�s��hbÀcTqðcDs�þjp�d�c*��sJthZmX�t�c¼ijohsJi4�¼X
dja�þr�Tc"b`b�]Àt'ÿ�d)s�_=i�]`_"cJ�Q]`þYi�o�c6d�sJij]`X X��hijo�cOþjcD_4X
thZ
ijXNi�o�]Àd)ZðþÍ]`t�}
p�b`s�dSw�sJb`p�cDþSX��SÃ�l8�v]`w�c"t-c�s�_)oðq-s�i�dj]�.YÃ��#�­¤��=f-�¼c/_"X�qðÿ�p�i�cOijo�cÁþÍ]`t�}�p]�



b`s�dRw�s�bÀp�cOZ�c�_4X
qUÿ^X
þj]Àij]`X�tèf?Ã T�
! #"%$3�Oo�cDdjc& T�Z�]�sJ}i�(' e <)' r <*' ~ ��<)' e �+' r �,' ~ lW6o�c"tèfhX�p�d/þjp�ÿ�ÿ^X�djiOqUc�s�þjp�d�cÁi�X3�zcNphþjcDZ;]`t;ijo�cÎZ�cDÿ�ijo<þjcDs�d�_)oL]`þTi�o�cNd�sJij]`X
- �r�H¤-�&T ' r' ~ � �­\-�

k/XJi�c|ijohsJi s�i/_4X
djd�cD_4i6Z�c"ÿ�i�o;w�s�bÀp�c�þ"f�ijo�cNd)s�i�]ÀX - � �H¤-���O]`bÀb��zcNb�sJd�}�c
l
W6o�c<_4X�tzZ�]¾i�]ÀX
t þjo�X	�Ot ]Àt®�H[8�m]�þ-s t�cD_"cDþ�þjs�d�� _"X�thZ�]Àij]`X�t ijozs�i¬�O]`bÀb)�^c<þjsJij]�þ2Xhc�Z�-� i�djp�c w�sJb`p�cDþLX��UþÍp�d�� s�_"c8Z�cDÿ�ijoQf��hp�i;]Ài&]`þ;t�X�i&þjpdnE_4]`c"t�iDl � t�ck�Ts?� ijX d�cDþjX�b`w�c

ijo�c sJq'�h]À}
p�]¾i2� ]`þEijX qðs�a�c\þjX�qðc s
þjþjp�qðÿ�ij]`X�tzþ�s��^X�p�iEijo�c þÍozsJÿ^c\X��|ijohc8þjp�d(� s
_4c
l� W6o�c n��/u�� djcDq-sJ]`thþSsJd���]Àijd)sJd��]�=l � t�c/X��Gijo�c þj]`qUÿhbÀc�þ�iÔqðc"ijo�X�Z�þDf�s�thsJb`X�}
X�phþYi�XYw]w�u
qðsJi�_)o�]`t�}L]Àt _4X�t�w
c"t�ij]`X�ths�br��]`t�X�_4p�b�sJd|þÍijc"d�c"Xzfh]�þ/i�X;s
þjþjp�qðcNi�ohs�ivijo�cðþjp�d(� s
_4cmZ�c"ÿ�i�o
]`þ|b`X�_"sJb`b��\_4X�tzþ�i)sJt�iDlGý�t8ijo�c-þjcDsJd)_)oj��X
dÁi�o�c-Z�c"ÿ�ijo s�i|]Àq-s�}�cUÿzX
]Àt�i0  
 fS�¼cð_4X
thþÍ]�Z�cDdijo�c'd�sJij]`X - �S�­¤��/sJi/ijo�]�þÁÿzX
]Àt�iÁs
þm�Tc"b`bQs�þÁs�i ÿ^X�]`t�i�þ/]`t s-þjq-sJb`bQd�cD_=i)sJt�}
p�b�sJd)�O]`thZ�X	�. s�djX
p�thZ�  
 lhW6ohc"tèf�i�o�cNcDþÍij]`q-s�ijc�Z&Z�c"ÿ�i�o<s�iOijoh]`þOÿ^X�]`t�iO]`þO}
]Àw
c"t����¤ Ô��/ T s�dj}Sq-s�.0�132 4� 165 - �S�H¤-� �:y��
� th_4c3�TcUozsxw�cUcDþÍij]`qðsJijc�Z i�o�cEZ�cDÿ�ijo�¤8Ô
fµi�o�cðbÀ]`t�c�sJdNb`cDs�þÍiÎþ�h�phs�djc�þvcDþÍij]`qðsJijcðX��Tijohc
þÍp�d�� s�_"c|t�X�d�q-sJbG]`þ 9½ Ô��/ T:sJd�}Sqð]ÀtÉ7 8 Ã � /��H¤ Ô � 9½ 8 r < 8 9½ 8 T®�8< �Hí8�
�Oo�]`_)oL]`þOþj]`qUÿhb��-}
]Àw
c"t����ði�o�c|dj]`}�o�iOþÍ]`t�}�phb`s�d¼w
cD_=i�X�d6_4X
djd�cDþjÿzX
thZ�]`t�}Ni�X'i�o�c|þÍq-sJb`b`cDþÍi
þÍ]`t�}�phb`s�dTw�s�bÀp�cNX��ÓÃ � /8�­¤8Ô?�4l

k/XJi�c i�ohs�iTijohcvZ�cDÿ�ijo;q-sJÿ�ijohsJiT]�þTdjc�_4X�w�cDdjc�ZUphþÍ]`t�}_�:y��&�O]`bÀbGohsxw
c b`X	� djc�þÍX
bÀp�ij]`X�t
Z�p�c\i�X ijohc8s�þ�þjp�qðÿ�ij]`X�t X��|b`X�_"s�bÁZ�cDÿ�ijo�_"X�thþÍi�s�th_��
l¼W6o�]�þE]`t�]Àij]�sJbvcDþÍij]`q-s�ijc X��Nijohc
Z�c"ÿ�i�o;_DsJta�zc|d�c�Xht�c�ZEphþj]`t�}mi�o�c|o�]`}�oa��djcJh
phc"th_>�-]Àtd��X
djq-sJij]`X�tEÿ�d�X�w�]`Z�cDZ¬���ði�o�c�Xhc"b�Z
X��0þÍp�d�� s�_"cÁthX�d�qðs�b`þDl]�/t&c>.�s�qðÿ�bÀc|X��Yi�o�]`þ��O]`b`br�zcÎþjo�X	�Ot;]Àt;i�o�cNt�c�.�i þjcD_4ij]`X�tèl� þEskXhtzsJb thXJijc
f0ijoh]`þLsJb`}�X�d�]Àijo�qPq-s�a�cDþEt�XÂs�ijijc"qðÿ�i�ijXÂZ�c"ijcD_4i�ohs�bz�l�ÐX�_"_4b`phZ�c�Z
djcD}�]`X�thþ|cDw�c"t i�o�X�p�}
o ijo�]�þÎ]`td��X�d�q-s�i�]ÀX
t8]�þmsxw�sJ]`b�s���b`cUijo�d�X�p�}
o i�o�cEw�]�þÍ]���b`cEþÍohs
Z�X	�/þDlp8c ohsxw�c _)o�X
þjc"t i�o�]�þLqðc"ijo�X�ZëþÍ]`qðÿ�b�� i�X Z�cDqðX�thþÍijd)s�i�c\ijozs�i&djc�_4]`ÿ�djX�_"]¾i2� _"s�tU�^c
c�.�ÿ�b`X�]ÀijcDZW��X
dÔd�cD_"X�thþÍijd�ph_=i�]ÀX
tèl��ÁþÔþjo�X	�Otð]Àt-i�o�c thc�.�i¼þjcD_=i�]ÀX
tèf
Z�cDþjÿ�]¾i�c/]Ài�þTþÍ]`qðÿ�bÀ]�_4]Ài2��f
ijo�cÎþjp�d�� s�_4c|d�cD_"X�thþÍijd�ph_=i�]ÀX
thþ6sJd�c�h�p�]ÀijcN}
X�X�Zèl
ç�= â�ã �:ø â�Y]`}�phdjc�þWüJ�K��¿&þjo�X	� ijo�cLdjc�þÍphb¾i)þÎX��/s�ÿ�ÿ�b���]`t�}<i�o�]�þÎÿ�d�X�_4cDZ�p�djc
l�9¼s�_)okXh}�phdjc�_"X�thþj]�þ�i)þ
X��2ï4� s-� X
t�cmX��SijohcU]`t�ÿ�p�i|]`q-sJ}
cDþÁX��Si�o�cðX��dc�c�_=iDf4�­�i� ijo�cUcDþÍij]`q-s�ijc�Z8Z�c"ÿ�i�oèfµsJthZ`� _��
ijo�cvdjc�_4X�w
c"d�cDZ'Xhc"b�ZEX��QþÍp�d�� s�_"c/t�X
djq-sJb�þDl
k/X�ijc ijohsJi¼i�o�cÁw�]`c>�Oÿ^X�]`t�i�þSX��èijohcÁZ�]�þÍÿhb`s?�
cDZ
]Àt�ÿhp�i¼]`q-sJ}�c�þSsJd�c/þjbÀ]`}�o�ijb��'Z�]z{Gc"d�c"t�i&��d�X�q ijo�cÁdjc�_4X�tzþ�i�djph_4ij]`X�tUw�]Àc��OÿzX
]Àt�i�þ¼Z�p�cOi�XNijohc
phþÍc|X���sUw�]ÀdjijpzsJbµÿ�d�]Àtz_4]`ÿhsJbè_DsJqðc"d)s�l�Y]`}�phdjc'üm]`þ sUZ�c"qðX�thþÍijd)s�i�]ÀX
t�X���sðþjp�d(� s
_4c|d�cD_4X
thþÍijd�ph_=i�]ÀX
t�]`tLi�o�cm_Ds�þjcÁX��Rt�c�sJd�b��
_4X�tzþ�i)sJt�i¼]`q-sJ}�c���d�]À}
o�ijt�c�þjþDl�W6oh]`þ6þjp�d(� s
_4cW� sY�Ts�.-_DsJthZ�bÀc?�Ô]�þ6sÎqðc"qY�zcDd6X��èi�o�cN_4b�s�þ�þ
X��Qþjp�d(� s
_4c�þSZ�cDþ�_4d�]��zc�Z-s�iÔi�o�cOi�X�ÿEX��S�R]`}hl-yhf�sJthZð]Ài¼]�þ¼s�t-c�.�sJqðÿ�b`c/X��QsÎ_"s
þÍcO]`t¬�Oo�]�_)o
_4X�t�w
c"t�ij]`X�ths�bJþ�i�c"d�c"X
ÿhþÍ]�þµohs
þèZ�]�nE_4p�bÀi2��l�k/XJi�]`_"c0ijozs�iq+ c"b`qðo�X�bÀi�,ÔþÍijcDdjcDX�ÿhþj]�þµs�_"_"p�d)s�ijcDb��



é��xì éê¿�ì éê½4ìO&P�Q à;:�à ¡�Ò���� ñ Ó�º
���'��Ò��=�S�=<¼é��xìÁ�D���ð�"�)I�¤�������º��N���Î�DÓD�)�-éÐÄ=¨E���)½)���
����½=�"�¼���D�Ñ���Íìj�Ôéê¿�ì ��Ò
�
����½)�4�x�����=âmâ
�)����ÒN�Î�D�h�J�D��â�éê½4ìQ�Áò�º
�¾�������
�¾�"�0�D�h��Ò��Ô���)½)�4�x�����)âÎ�
�D���Î�"� ñ �)�¾âh��EÔ�R��ç����)½j���=âh�
���x�)�;��Ò
��º�ÓDÒ;���Î�D¿
�Í�D���\�ð�����"�|â�������½��v���Ð���¾�Î�4���N�D�S��Ò��Îâ��)�
��Òh�z��Ò
�N��º
�����D½)�m���"���Î�D��� �"���
�"½)½)º��Í�"���)�Ñ�;����½)�4�x�����=â��G�T�"���N��Ò��"�/��Ò
�N�¾�Î�"Ó��Î��� é��xì6���Á�Í�"Ãx�)�;�À����� �ð�������Ñ������� �D¿��4�x�|��Ò
�
��������½)�����"�z�J����� º����)â'���"�Ô����½)���
�Ð����º�½��������h�

cDþÍij]`qðsJijc�þÔi�o�cvt�X�d�q-sJbDXhc"b�Zµf�c"w
c"t�ijo�X
p�}�o�ijo�c|Z�c"ÿ�ijo;cDþÍij]`qðsJijc�þTs�djcÁÿzX�X
dDl�W6o�c|ÿzX�X
d
Z�c"ÿ�i�oLc�þ�i�]Àq-sJijcDþOs�djcÁc�.�ÿ^cD_=i�cDZ;þÍ]`th_"c|sJi/smÿ�d�]`th_4]`ÿhsJbG]`q-sJ}�cvÿ^X�]`t
im �f�i�o�c|d�sJij]`X - �#�H¤-��O]Àb`b��^cNt�cDs�djb��L_"X�thþÍi�s�t�i)��X�d/s-þjqðs�bÀbYZ�c"ÿ�i�o<]Àt�i�c"d�wxs�bQs��^X�p�i/ijo�c|i�djphcmþÍphd(� s
_4cNZ�c"ÿ�ijoèl
W6o�c/t�X
djq-sJb�þ0sJd�c/s�_D_4p�d)s�i�c�f�o�X	�Tc"w
c"d�fJþÍ]`th_"cOcDs�_)o-_"X�d�djc�þÍÿ^X�thZ�]Àt�}|q-s�i�dj]�.YÃ��#�­¤��4�O]`bÀb
ohsxw�c|sJÿ�ÿhdjX?.�]`qðsJijcDb��ði�o�cÎþjs�qðcvt�p�b`bQþjÿhs�_"c�l�Y]`}�phdjcBìmþÍo�X	�/þSijo�cÁdjc�þÍphb¾i)þ&��X
d¼sÎþjp�d�� s�_4c/ijohsJiT]�þÔ_"bÀc�sJd�b��Ut�X�t]�u%YsJq'�^c"djij]�sJtQli� W6ohc
þÍÿ^cD_"p�b`s�dj]Àij]`cDþ|X
t i�o�c-t�X�þÍc
fGijc"c"ijoÂs�thZ^��cDc4imsJiÍijc�þ�iNi�X;ijo�]�þ�� s�_4iDl �|k/X�ijcðijozs�iNijohc-djc>�
_4X�tzþ�i�djph_4ij]`X�t qðc4i�o�X�Z ]�þÎt�X�imc�.�ÿ^cD_=i�cDZ i�X þjph_"_"c"cDZ ]`tÂd�c"}
]ÀX
thþNX��Ow
c"d��8b`X	� s�b��^cDZ�X��c�l }hl`f�ijohc��hs�_)a�}�d�X�phthZEs�þ��Tc"b`bès�þ¼ijohcN]Àd�]`þTX��Yi�o�c|c>��c�þ��Tþj]Àtz_4cÁijo�c�þÍcNd�c"}
]ÀX
thþ¼s�djcvw�cDd��
þÍcDthþÍ]Àij]`w�cvi�X-t�X�]�þÍc
l�Y]`}�phdjc�þFZ'sJthZo��¿Îþjo�X	� i2�TXmqðX�d�c c>.�s�qðÿ�bÀc�þÔX��Yþjp�d(� s
_4cÁdjc�_4X�tzþ�i�djph_4ij]`X�thþDl8� }
s�]Àtèf
t�XJi�cSijozs�iRijo�cTdjc�_4X�w
c"d�cDZ*Xhc"b�ZÎX��hþÍphd(� s
_4cÔthX�d�qðs�b`þQ]`þ�s
_"_4phd�sJijcÔZ�c�þÍÿh]¾i�cÔi�o�c¼b`X	� djc�þÍX
bÀp]�
ij]`X�tEX��µijo�c|Z�c"ÿ�ijo�c�þ�i�]Àq-sJijcDþDf�cDw�cDtE]Àt�djcD}�]`X�thþÔX��èt�c�sJd�b��ð_4X
thþ�i)sJt�i¼]`q-sJ}
cm��d�]À}
o
i�t�cDþ�þDl� þÁqUcDt�ij]`X�t�c�Z s�ivijohc'cDthZ\X��0ijo�cðb�s�þÍivþjcD_=i�]ÀX
tèf^]¾i|]`þvÿ^X
þ�þÍ]���b`cÎi�XLX8��i�s�]Àt sEqðX�d�c
ÿ�djc�_4]�þÍc/þjp�d�� s�_"cOdjc�_4X�tzþ�i�djph_4ij]`X�tW���']`t�ijc"}
d�sJij]`t�}vijo�c cDþÍij]`qðsJijc�Zðt�X�d�q-sJbdXhcDb`Zèl
W6o�c/c>.��
sJqðÿ�b`cDþÔs��zX�w
c/Z�c"qðX
thþ�i�d�sJijcOi�ohs�i¼ijo�cÁt�X�d�q-sJbdXzc"b�Z-]`þTs�_D_4p�d)s�i�c"b��mc�þ�i�]Àq-s�i�cDZµf�c"w
c"t-]`t
djcD}�]`X�thþ��Oo�cDdjc|i�o�c'Z�c"ÿ�i�o<]`þOthXJiDl^WQX�]Àb`bÀpzþ�i�d�sJijcNo�X	� þÍphd(� s
_4cDþ _"sJt_�^cÎd�cD_4X
thþÍijd�ph_=i�cDZ
]Àt ijoh]`þ��6s?��fS�Tc-c"t]��X�d)_4cDZ8]`t
i�c"}
d�s���]Àb`]Ài2�î��phþj]`t�};ijo�cEqðc"ijo�X�Z X��)��d)sJt�a
XJiÎsJtzZe�¼o�cDbz�
b`s�ÿhs�� �	���O]Àijo s`�hX�p�d�]`c"d��hs�þj]`þK�LsJthZ�]Àt�ijcD}�d)s�i�cDZ i�o�c ijo�c w
cD_=i�X�daXhc"b�Z�þ&þjo�X	�Ot�]`t�Y]`}
þDl&ü�_�s�thZ²�J¿�_�lYW6o�c;djc�þÍphb¾i)þ's�djc�þjo�X	�OtÂ]`t`�R]`}
þDlF�8��sJtzZ²�J[�lÓ�ÁþUþjc"cDtÂ]`tÂijohcDþjcXh}�p�d�cDþDf
ijo�c|o�]`}�o
��d�c�h�p�cDth_��-]`td��X
djq-s�i�]ÀX
tEÿ�d�X�w�]`Z�c�Z
���ðijo�cNþjp�d�� s�_4cÁt�X�d�q-sJb�þÔcDths��hbÀc�þ
ijo�cvdjc�_4X�w
c"d��ÎX��èÿ�d�cD_"]`þjc þjp�d�� s�_4c�þÔþjohsJÿ^c)/ðqðX�d�c/ÿ�d�cD_4]�þjc/ijozsJt¬�OohsJiF�TcÁ_"X�p�b�Z-c�.�ÿ^cD_4i��djX
q�qUX�þ�iS_"X�t�w�cDt
i�]ÀX
thsJb-�#�Ðw�]`c>� þ�i�c"d�c"XvqUc"ijo�X�Z�þDlJk/X�ijcTijozs�i0]¾i4�TX�p�b�Z0�^cOÿ^X
þ�þÍ]���b`cÔi�X
X���i)sJ]`t�s'þj]`qU]`b�sJdTdjc�_4X�tzþ�i�djph_4ij]`X�t-phþj]`t�}mÿ�ohXJijX
qðc4ijd�]�_ÁþÍijcDdjcDXhf��hp�i6ijo�]�þ��¼X
p�b`ZEdjcJh
ph]Àd�c
sJt&s�þ�þÍp�qðc�Z�qðX�Z�c"br��X�d6ijohcNdjc>
hcD_4i�sJtz_4cNs�iOcDs
_)oLÿ^X�]`t�i/X�tLijo�cÎþjp�d�� s�_"c�l
> ?:ü���ûµúB����ü�øÔõ
W6o�]`þÔÿhsJÿ^c"dÔÿ�djc�þÍcDt�i�þ0sNþjp�d(� s
_4cOd�cD_"X�thþÍijd�ph_=i�]ÀX
t'qðc"ijo�X�ZUijozs�i¼Z�X�c�þ0t�XJi¼qðs�a�cOsJt��Us�þ(�
þÍp�qðÿ�i�]ÀX
thþTs��^X�p�iSi�o�cÁn��/u�� X��Gi�o�cÁX8�hþjc"d�w�cDZðþjp�d�� s�_4c
l�ýÐi6_4X�qY��]`t�cDþSijo�cvs�Z�w�sJt�i)sJ}�c�þ
X��Ó�^XJi�o<_4X�t�w
c"t�ij]`X�ths�b^km�©w�]`c>�ëþ�i�c"d�c"X�ÿzþÍ]�þ6sJthZLÿ�o�X�ijX�qðc"ijd�]`_|þÍijc"d�c"X
ÿhþj]`þ¼]Àt;i�ohs�iO]Ài Z�]z�
djc�_=ijb�� c�þ�i�]Àq-sJijcDþ'�zX�ijo i�o�c�Z�cDÿ�ijoÂs�thZ ijo�c¬Xhc"b�Z X��/þjp�d(� s
_4c-t�X
djq-s�b`þ|X��Os�t X��dc�c�_=iDl



é���ì éê¿�ì éê½4ìO&P�Q à�@hà E¼�S���U��Ò��O�����)�J�¾�Dº�� ñ ÓDº
���;<^é��xì����
�/�D��I�LN���
��º
�Ô���Î�DÓD�)�/éÐÄ4ÅÁ���)½��¾������½=�D�^���D�Ñ���Íìj�µéê¿�ì
��Ò
�6���)½)�4�x�����)âðâ
�)����ÒU�Î�"�z���D��âLéê½4ì0�|ò�º����x���S�
�¾�"�T�"�µ��Ò��6���)½��"�������=âU�
�D���Î�D� ñ ���Àâ���îÔ�)ÓD�¾�D���
�"�0�x���������Î�"�¾�Q�"�¾¿��)â
�&éê��� Ó��^��Ò��v�������/�D�R��Ò��|���x�)�)�z��Ò
�|¿��"½jÃJÓ"����º���â�ì6�4���N���)�����Ñ�����x�v���ð�
�������
�"��â ���������
�)��º
�|���)��º��Ñ���m�"���ð�jç
����½����=â ��Ò
�������ÓCè�¾���j�SÒ��������Q��Ò��ðâ
�)����Ò �"��â\�D�����)���Í�"������� �"���
�"½)½)º��Í�"���)�Ñ�m���)½)�4�x�����=â���E`GBA3GÁ�S����â
�=�Â�0�D�Ôº����)â'���U��Ò��6â
�)����ÒU���=�4��½jÒh�
ý�t _4X
t
i�d�s
þ�iNi�X<ijohcDþjc�qðc4i�o�X�Z�þ"fRo�X	�Tc"w
c"d�fµ]¾ið_"sJt djc�_4X�w�cDd|ijo�]�þ'}�c"X
qðc4ijd�]�_ð]Àtd��X
djq-s��
ij]`X�t���X
d'þjp�d(� s
_4c�þ|ijohsJi'ohsxw
cEsJd���]Àijd)sJd���fèp�tha�thX	�OtèfYs�thZ ÿzX�þjþj]���b�� þjÿhs�i�]`s�bÀb��8w�s�d���]`t�}
n�� u*��þDlGW6ohc'qðc4i�o�X�Z\]�þ/i�c"d�qðcDZo+ c"b`qðo�X�bÀi�,Uþ�i�c"d�c"X�ÿzþÍ]�þ"fGs�þ ]¾i��TX�d�a�þB���;c>.�ÿ�bÀX
]¾i�]Àth}
ijo�cNÿ�o���þj]`_DsJbµÿ�d�]Àtz_4]`ÿhsJbµa�t�X	�Ot&s�þ)+ c"b`qUohX�bÀi�,Nd�cD_4]`ÿ�d�X�_4]Ài2��l+/c"b`qðo�X�bÀi�,'þ�i�c"d�c"X�ÿzþÍ]�þO]�þ sW��X�d�qÖX��Ss�_4ij]`w�cÎq'p�b¾i�]ÀthX�_"p�b�sJd þÍijcDdjcDXhfhs�thZ<s�þÁþÍph_)oQfh]Ài
djcJh
ph]Àd�cDþ|i�ohs�iUqmp�bÀij]`ÿ�b`c�]`q-sJ}�c�þ��^cL_"s�ÿ�ijphdjc�Z p�thZ�cDd'_4X
t�ijd�X�b`bÀc�Z8]`b`bÀp�qð]`ths�i�]ÀX
tèl�W6o�]`þ
ÿhsJÿ^c"dvÿ�d�cDþjc"t�ijc�Z<sJt\]`qðÿ�bÀcDqðc"t�i�sJij]`X�t X��Ôs�þj]Àqðÿ�b`c'�Oohc"c"b�Z�c�þÍ]`}�t<i�ohs�i|]�þÁ_DsJÿhs���bÀcmX��
}
s�i�o�c"d�]`t�}vijo�c�þÍc6]`qðs�}�c�þ�]Àt-sN_4X
t�ijd�X�b`bÀc�Zmq-sJtht�c"d4�O]Àijo-sNþj]Àt�}
bÀcO_DsJqðc"d)s|sJthZUsNþÍ]`qðÿ�b`c
sJÿ�ÿ�d�X?.�]Àq-sJij]`X�t ijX s ÿ^X�]`t�i�b`]À}
o
i;þÍX
p�d�_"c�lSW6o�c8djc�þÍphb¾i)þ3��djX
q£i�o�]�þE]`qUÿhbÀcDqUcDt�i�s�i�]ÀX
t
Z�c"qðX�tzþ�i�d�sJijc|]¾i)þ/s��h]Àb`]¾i2�EijXðdjc�_4X�w
c"d6þÍp�d�� s�_"cNþÍohs�ÿzc
l

W6o�c/}�X�sJb�X��^i�o�]�þSÿhs�ÿzcDd&�Ts
þ�ijX'þÍo�X	� c"qðÿ�]`d�]`_DsJb`b��mijohsJiSijo�cÁdjc�_4]`ÿ�d�X�_"]¾i2�'_4X�tzZ�]¾i�]ÀX
t
þjsJij]�þ2Xhc�Z^���<i�o�c-n�� u*�:_DsJt6�zcðc�.�ÿ�b`X�]Àijc�Z^��X
dNþÍp�d�� s�_"c'd�cD_"X�thþÍijd�ph_4ij]`X�trszijo�cDdjc-s�djcUs
t�phq'�^c"dSX��^ÿ^X
þ�þÍ]���]`bÀ]Àij]`cDþ4��X�d4��p�i�p�d�c)�¼X
djaGlJW6o�cOd�]À}vi�ohs�i!�6s�þ�pzþÍc�Z'ohc"d�c)�Ts
þ�qðs�t�phsJb`b��
djX�i�s�i�cDZEs�thZLdjcJh
ph]Àd�cDZEs'��p�b`bµ}�cDX�qðc4i�dj]�_ _DsJb`]���d)s�i�]ÀX
t�s'ÿ�dj]`X�d�]©l � t�c|_4X
p�b�ZE]`qðs�}�]`t�cÁs�t
sJp�i�X�q-s�i�cDZ�þ���þ�i�c"q �O]Àijo&sðþÍcDdjw
XÎqðXJijX
dDf�s'w�]`Z�cDXU_DsJqðc"d)sÎd�c"ÿhb`s
_4]`t�}mi�o�c|Z�]À}
]¾i)sJbèþÍij]`bÀb
_"sJqðcDd�shf�s�thZ&sðþÍcDbz�l��_"s�bÀ]���d)s�ij]`X�tLdjX
p�ij]`t�c
l

ý�t;s
Z�Z�]Àij]`X�tèf�s�b¾i�o�X�p�}
o�i�o�cNd�cD_4]`ÿ�d�X�_"sJb^]`qðs�}�c|ÿhs�]Àd)þ6Z�cDþ�_4d�]��^cDZ;]`t�i�o�cNÿhs�ÿzcDd/_4X�t]�
i�sJ]`t ]`td��X�d�q-s�ij]`X�t i�ohs�iL_DsJtx�^c\phþjcDZv��X�d�bÀX�_"sJij]`t�}ÂZ�cDÿ�ijo:Z�]�þ�_4X�t�i�]Àt�p�]Àij]`cDþDf0ijoh]`þ�]Àtd���X�d�qðsJij]`X�t��6s�þNthXJimc>.�ÿhbÀ]�_4]Àijb�� phþÍc�Z ]Àt X�p�d']Àqðÿ�b`c"qðc"t�i)s�ij]`X�tQlYW6o�c;_4X�d�d�cDþjÿzX
thZ�c"tz_4c�zc"i2�¼cDc"tEþjohs�Z�X	�TcDZUsJtzZðohsJb��l�©X�_D_4b`phZ�cDZðd�c"}
]ÀX
thþ�]�þSt�cDw�c"djijohc"b`cDþ�þSs|ÿzX	�Tc"d���p�bhþjX�phd�_"cOX��
]Àtd��X
djq-sJij]`X�tèf�X
t�cvijohsJim�¼c|ÿ�b�sJt;ijXðc>.�ÿhbÀX
]¾i/]`t;ijo�c���p�i�p�d�c�l� p�dSqðX�Z�c"b^þÍo�X
p�b�Z3�zc s
Z�sJÿ�ijcDZUi�XÎs�_D_4X�pht
i4��X
d¼þjp�d�� s�_4cO]`t�ijcDdjd�c�
hc�_=i�]ÀX
thþ"f
sJthZUX�thc
_4X�phb`ZNc>.�ÿ�bÀX
djcTs�Z�Z�]¾i�]ÀX
thsJb�_4X
tdXh}�phd�sJij]`X�thþr��X�d�_"sJÿ�ijp�d�]Àth}*+/cDbÀqðo�X
b¾i�,¼ÿzsJ]`d�þYsJthZ's/qðX�d�c
Z�]Àd�cD_4iOqUc"ijo�X�Z&X��R_4X
q'��]`t�]`t�}-Z�c"ÿ�ijo<sJthZ&þjp�d�� s�_4c|X
dj]`c"t�i�sJij]`X�tL]Àtd��X
djq-sJij]`X�tèl



é���ì éê¿�ì éê½4ìO&P�Q à�Chà E8���)½)�D���Ð����º
½��������|�"����Ò��0�Î�"��Ã��=â �������������D�Q���)ÓD�¾�D�-é��xìG�D���6½)���Í�D�N��½ ñ Ó�º
�����
��� ï ��ÓDº
���)�
éê¿�ì'�"��â éê½4ì'�4���L��Ò
�;â��)�
��Ò �Î�"�z�S�"��â ��Ò��Lò�º����x���U�����D�U�D�v��Ò
�L�
�D���Î�"� ñ �)�¾â��S¡�Ò��L�¾�=�
����������º
�������'�D�h��Ò��¼â
�)����ÒN�Î�D�Î����½=�"º����=âÎ¿��v��Ò��/Ä�ÄDAmÄ�ÄT�S����â
�=� º����)âÎ���N��Ò��Tâ
�)����ÒN���=�"��½ÍÒz�
¿
º
�µ��Ò
�¾�Qâ����)�è���D�Y��þ��)½��è��Ò��0�"½)½)º��Í�D½��Á�D����Ò
���)�Ð�����Î�"���=âÁ���D���Î�"� ñ �)�¾âh�JE¼Ó��D���z�
Ä=¨¼����½)���
����½=�"�
���Î�"Ó��O���"�Ñ���S�R�����/º����=â��

é��xì éê¿�ì éê½4ìO&P�Q à	RFEzà E ����½)���
�Ð����º�½��������m���"�Ô��Ò
�T�ê�"½)�/�D�è� ���¾�D�Ð����½/â������Yé���ìj� ï ��ÓDº
���)�/éê¿�ì��"��âEéê½4ì��"���6��Ò
�
â��)�
��ÒE�Î�"�z���"��âE��º
���ê�"½)�|�
�D���Î�D���)�µÄ)¨m���)½)��������½=�D�è���Î�DÓD�v���"�Ñ���/�D��âE�YG�A¬GÎ�S����â
�=� �R�����
º
���=âh�
�v~HG�~Q÷]~Qõ û#~Ó�
Ä�� A �QÌR���¾ÒJº
�N�)º
�=�^E Ì��)�������À�"� �"���
�����D½ÍÒ ����¿����
��½)º��¾�"�Î�Ð���j���)���
���¾�)�JILK�M(NPO3NRQHS�TPUWVFM(X)YZ\[^]_[ S�K
��ÄtG��zÄtG�G�¤��
¦J� A �"ÌR���¾ÒJº
�N�)º
�G�D��â ¹ ��`Uº
�|���D�Íâ���E Ì��)���)���¾�D� �����=�"���N�)���^�D����Ò
�Y�Ð���j���)�T½)�"�����)��������â
�)�
½)�
������¿
�¾���æº
���¾�
Ó'Ò��D�Ñ�`§ ��½)½��¾º�â
�=â-���)ÓD�¾�D���)� Ï©�%abYcSedfNgIihHhHhjQHS�K=keN�SlKJQHS�T�U	N Zm[n]L[ S�KpolK�qa�o�MrM(NmsDXcd_S_tuN¾�����DÓD�)�¼¥D¢D¤4ã�¥�Ä4¦��µÄtGJG�¦J�I��OÏÍ�SN
�è�R�4ç��Q»��µ�T���
Ó��D�Í�"���ê�èÌ¼�v`L�H`ð�DÓDÓ��)�Y�D��â\»��èÌ¼�GîT�"�
�;»J���������ð�S����Ò
��º��Nâ
�������"���Ñ�©�
Ó"�Í��â��¾���J�Ô���N���"��Ò�����Ó3<��|ÌR�=�x�)���¾�D�-���)�
���D�Ô��º������D�ð������º
�����D�z�YÏ©�xw�Y [ M [n]cy#z o{d yu[ K	X Zm[^]_[ SlKQHSlKekeX)YcX)K�dLXj�����DÓ�����I�IxÅ=ã	I�L�¤��GÄKGJGx¦��L
� ï � ¹ �)�x�����
���<�"��â}|Á� ï �Dº
Ó����Í�"�)� �R���N��º�������Ó�â
� þ������)�����¾�D�0�����������������)�N�"��I4§ ¹ ��Ò��D���)�
�À�����B�Ð������������½)�D����½-���Î�DÓ����Î�S�Ñ��Ò
��º
�'I4§ ¹ �N�Jâ
�)���)� Ï©�~a�YiSedfNPIihHhHh�QHS�K=keN�QHS�TPUWVFM(X)YZ\[^]_[ S�K�olK�q�aDo�MrM(X)YLK�sDXcd_S_t�K [ M [ S�K������DÓD�)�T¦D¢�¨=ã�¦�ÄtI��µÄKGJG>L
�

¥J�R|Á� ï �"º�Ó��j�Í�D���"��âvî/� M �j���¾���)�z���R�4���À�4���������"���
�����
½)�������)�)�x��º����ê�"½)�¼���x����º
�����D�z� A ¹ C�� �)�����)�x�)�
���j�µ�N����Ò��Jâ��)�"�D��âO��Ò
�R�Ð���������T�
���D¿����)�ð��IihHhHh��6Yio�K ] N3ILT�oetuXHabYcSedLX ]_]L[ KFtD�xÅ�é:Ixì)< I�I�¤4ã	I�L�L
�
ÄKGJGD¨��



O&P�Q à	R�R�à ¡�Ò
�|��º
�����D½)�v��Ò��"�6������º��Ñ���6�`���D� ���J����ÓD�Í�"�����
Ó'��Ò��Á���"���Î�D� ñ �)�¾âE��Ò��=�S���¾� ï ��Ó
�^Å"½��E �x��������çÎ�`�D�Ô�)�x�����Î��Ò
���Íâ'��º
���ê�"½)�O���������Ô���Ô��Ò
�=�S�z���D��âm��Ò��6��º����ê�D½�� ���0���D�Í�4���=â'�`�D�Ô½)�¾�"���Ñ�©���
¤��Oî/�^¡T� ï �Í�"��Ãx�"�v�"��â;î/�G�RÒ��)���¾�D�
�����3Eë�N����Ò
�JâL���"�v�)�����"��½)����Ó-�������)ÓD�Í�"¿����������&���<��Ò��"���
�À����� ��Ò��Dâ
����ÓE�"�¾ÓD�D���Ñ��Ò��N�)�pIihHh�h���Yco�K ] o;d*M [ S�K ] S�K�a�o�MrM(X)Y)K��DK�o;� � ]_[^] o�K�q z o{d yF[ K	XILK�M(X*�^� [ tuX)KWd)Xj� A E�`UÏ §ÍÄ)¢
élLxì)< LJIJG=ã	L�¥�Ä��µÄKG�¨�¨J�

ÅJ� ¹ �\�T�)��Ó����=�^Ì¼�hÕz��â
����â
�"���©�z�D��â¬E ���Yº������¾�D�R|T½)½)��º������D���O���E¿�������½)º
�¾�"�/�Ð�������)���/Ï©�%abYcSedfNhbVFYcS)U�Xco�K�QHS�K=keNgS�K!QHS�T�U6V3M(X)Y Z\[^]_[ S�K
��»��D���Í�B`ð�4��Ó�Ò��j�����Í�ÎÕh�¾ÓDº
�����
Ï��Í�"�Ñ���hÄKGJG�¦J�
¨��O� ���6�)�J�"Ã��)����� A Ò
�D�����N�j�����¾½ �Ð�������)�mº���â
���6�N�¾��ÓDÒJ��§ ���Dº
��½)� �S����Ò��4��¿��Ñ���Í�"���E�N�"���¾�D�z��O3N� UWM [ d_o;�	��Sed [ X)Mr��SikP�DT�X)Y [ d_o��6�hÄ�Ä�éÐÄ�Ä4ì)< ID¢xÅ�G=ã�ID¢�¨JGJ�^�¼�4���hÄtG�G�L��G��O� �����
�T���¾�NÒ
���Ñ��ä�����Y_Xco�M [^] XBS�K�a y � ]L[ S;��S_t [ d_o;� � UWM [ d ] � ¹ �4�x���/éê�T�j� �Y�D��Ã
ìj��ÄtG�¦�¥��
Ä)¢�� M �DÏ©Ã��)º�½ÍÒ��ê� ¹ ���������N��������Ó¼��º
�����D½)�Ô�D�����)���Í�"�����D���R�"�������)½)º
�À�4�R��º����ê�"½)�)�R¿��Áº�������Ó¼��Ò��S��Ò
�D§

���D�N��������½T�Ð���������v�N����Ò
�Jâh�gIih�hHh��6Yio�K ] N�a�o�MrM(X)YLKx�DKWo;��N z o{d y N	ILK6M(X*�^� [ tuX)KWdLXj�-I�é�¤xì)< ¤�¤JÄjã
¤D¤JGJ�^ÄtGD¨�ÄD�

ÄDÄ��R`L�zÕz�D��ÓD��� �D��â&»�� á ����º
½jÃx�j�=�N»JÒ��D���j§ �À�����|§ ��Ò��Dâ
����Óm���L�'½��¾�Dº�âJ�;â
�)����O3N � UWMP�WSedfN�DT�N¾�����"Ó��)�&Lx¤�Å=ã?L�ÅD¨J�µÄtG�G�L
�
Ä=¦J�mN��RÕhº �"��â6N
�YÕz�Ñ��������� îÔ��í���½��Í�D�
½)�ð�"��â8��Ò��D���m�`�����B���Î�"Ó��)�Nº
���¾�
Ó&��½)�����������=�4�'����Ó�Ò��

���Dº
��½)�D��ILK�M(N�O3NbQHSlT�UWVFM(X)Y Zm[n]L[ S�K��-Ix¦Jé:Ixì)<�ÄjãJ¦D¨��^ÄtGJG�G��
ÄKI�� »���`ð�DÓxâ
���S¡T�b���¾½ÍÃJ�����=� ¹ � M �����)Ó��Î�"�z�R�D��â A ��ÌY�)��Ò�º
�N�)º
�=� ÌY��������â Õz�D�v¿��j���e<RîÔ��§

½������Ð����º
½�������Óm��º
�����D½)�)�O�S�Ñ��Ò&�4��¿��Ñ���Í�"����ÌYî ¹Oï �)� Ï��!ILK�M(NPQHS�KekeN�S�KJQHS�TPUWVFM(X)Y Zm[n]L[ S�K��
¦"¢�¢JÄ��

Ä�L
�/Õè�	`ð�4����Ò����)�)�T»J���������m�J���������ð�`�D�6�
�¾�D���j�Í�"���ð���4�x�����=<�»J����½ÍÒ��"�Ð���¾½ �N�Jâ
���¾���
ÓÎ���N�
�=�"�Ô���=�"��§
�����N�6���N�
�¾���N�)���Í�"�������h��ILK6M(N�OFS�VFYLK�o;��SikBQHS�T�UWVFM(X)Y Z\[^]_[ S�K���¨
éÐÄ=ì)< ÅJÄjã	G�ÄD�gN�º��Ñ�EÄtG�Gx¦J�

Ä=¥J� »��x�T�=���"�=� M ��Ï©Ãx��º�½ÍÒ��ê���"��â|¡T� M �"���Dâ
��� ¹ �j�������N��������Ó6��Ò��D���¼�D��âv����í��)½j�Í�D��½��Ô�"�hÒJ��¿����Àâ
��º����ê�"½)�)�R¿��Á��Ò
�D�����N�j�����¾½0���"�N��������Ó��mIih�hHh~O3NmS�k�s�S{�_S�M [ d ] o�K�q��DVFM�S�T�o�M [ S�K��J¤�élL�ì)< L
Ä)¨4ãLJI�ÄD�^ÄtG�G�¢J�

Ä)¤�� ï �è�¼��½)�Jâ
�)�Áº��)�rN��YîÔ��½jÒ
�N����âh�rN
�è�¼���¾���QÏj���T������¿��j��Ó
�Y�D��â8¡T�YÕz���N���������)�}�T�)�D�N��������½
½��������¾â����Í�"�������
�R�"��âv�
���N�)�
½)�¾�"��º��������D�Q����í��)½��Í�D�
½)���\`U�D���DÓD�Í�D�
ÒðÄ=¤D¢��x�T�"���������D��ÌYº
���=�"º
�"�Q»J�Í�"��â
�"�Íâ
�Oéê�6»�ìj��ÄtG�Å�Å��

Ä=ÅJ�/¡T� A ��ÓDÓ����
�x�Á�D¡^�D�����D���D��â|�¼� M ��½jÒh���R�D�N��º��Í�"���������D�������������|�D��â ���)Ó�º
�À�4�������"�������|��Ò
�)�D������ o�MrVFY_Xj��I�Ä=ÅF< I�Ä�L"ã�IJÄtGJ�QÄKG�¨�¥J�
Ä)¨�� á ��»J���¾�����=� ¹ ���������N��������ÓE��Ò��D���-�"��â ���jí��)½��Í�"��½)�Uº�������ÓL�vº��Ñ���������m���Î�DÓ����)��`ð�D�Ð���j�e� �

��Ò
�)�����)��`UÏ©¡T�^ÄKG�¨�¢J�
ÄKG��O� ��¡^�DÓx�4�����D��â8î �Râ
� ï ��ÓDº��)�Ñ���=â��
�vEæ��Ò��)�"��� �"�/��Ò
�D�����N�j�����¾½U�Ð�������)�&���"�ð�&½��À�"���'�"�

â�� þ�º����Î���D�
§ �¾�D�v¿��j�����À�"�<��º
�����D½)�)�)�!IihHh�h��6Yio�K ] Nba�o�MrM(X)YLK��DKWo;��N z o{d y NbILK�M(X*�^� [ tuX)KWd)Xj�
ÄKI
é ¦Dì)<¾ÄKIJI=ã�Ä4¥D¦J� ï �)¿���º��4���-ÄtGJGJÄ��

¦"¢��Oî/� á ���Jâ
Ò��"�ð�gE¼���D�Ñ�����¾�
Ó/�¾�Î�"Ó��)�R�D�z½)º
���x�)â|��º
���ê�"½)�)�)�g�DY)M [ � d [ o;��ILK�M(X*�^� [ tuX)KWd)Xj��Ä=ÅF<�Ä�Ä=Å=ã
Ä�Lx¢J�^ÄtGD¨�ÄD�



O&P�Q à	R�Àhà ¡�Ò����)���J�����S�è�D����Ò
����º
�����D½)�Y��Ò��"�µ������º��Ñ���G�`���D� �¾�����)Ó"�Í�"������ÓÔ��Ò����
�D���Î�"� ñ �)�¾âÁ��Ò
�=�S�
��� ï ��Ó
��Ä)¢D½���¡z�Áâ��)�N���
�Ð���Í�"���0��Ò��Ô�"½)½)º
�Í�"½��N�"�z��Ò
�S����½)���
�Ð����º�½��������h�����ÔÒ��=�x�0�����À�Í�D�����=â|�À�����
���jç���º����v�Î�"�������
ÓÎ��Ò
�|�"�¾¿��)â
�U�D�����m��Ò
�Á���)½)�4�x�j���=â���º����ê�"½)���^�D��â��m���)�D�è���Î�DÓ�� �Í�DÃx�����À�����
�)�D½ÍÒ-½)�D�����)�����D��â��¾�
Ó'�J�����S���D�¾���¼���6â
�����
�À�)���)âh��¡�Ò
�Á������½)º��¾�"���Ñ�����)�6�D�ð��Ò�� â
�D����� �T���D½)� ½)���=�4�����
��Ò
�=� ��Ò��"�S��Ò��T��º
���ê�"½)�/���Ô�
����§©Õz�D�Á¿��������¾�D�z�


