
HAL Id: inria-00098725
https://inria.hal.science/inria-00098725v1

Submitted on 4 May 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.

Gestion efficace des polygones complexes pour la
radiosité

François Cuny, Christophe Winkler, Laurent Alonso, Nicolas Holzschuch

To cite this version:
François Cuny, Christophe Winkler, Laurent Alonso, Nicolas Holzschuch. Gestion efficace des
polygones complexes pour la radiosité. 6ème Journées de l’Association Française d’Informatique
Graphique, AFIG, Dec 1998, Dunkerque, France. 10 p. �inria-00098725�

https://inria.hal.science/inria-00098725v1
https://hal.archives-ouvertes.fr


���������
	�� �� ����������������	�������	���������	� �!�
��"����#��	�$&%'�(�
%)���!�*	�������+

,.-0/21436587:9&;�<=1?>A@B;�C=-07:9
DE5GF)C�HJIK7:1=L�M:HN-O@�PQ/R<�-SHT1?D&U�MV58149
5W@�XJ7ZY658MV/R9
[\5?MV]N9^Y0C�<=Y_C
`baNc2dfe8gihkjml
n=oqp hrl

s g
tvu2w2x6e8y6z{g�|}g�~���w2t*�N�r�����_�?x6d{�
�m�S� ��c2gi|2c��6����|}dfw\��x�����w2dfaNc2g

�����=� �E�}�
�0���6����� dfzfz{g(���k�rz{�(����~��_w2t
�&����� �¢¡

£N¤m¥_¦8§N¨m©�ª)«r¬6N¦m®T¯}°T¨_¤G©_¥�«r±N¤
²´³^µ�¶m·¸³!¹?º¼»�½S¾�¿ÁÀkÂ¢»�ÃrÂ{ÄÅ¿kÆÇÀ�È4½�É�Ê^¾¢Ë�ÃZÌ�¾kÀ�½_ÂÍÉ�½S¾ÎÊE½�À�½6ÉvÊEÏvÀ�ÆÐÆÇÀ�ÑÎÌ�ÂÓÒSÉ�Ô*ÀQË0ÉvÊEÃ�ÀÅÕ=ÀÁ¿kÂ{Ê0ÀkÃÎÆÇÀ�¾�¿Á»vÆÇ¿kÊEÆÖ¾
Ô*À¼ÃZ»
ÔvÄÅÉ�¾rÄÐÂ×ÌQ¾ÁÊEÃ�Ô
Àr¾GØ�»*¿ÁÀkÂ{Â×À�¾8Ë0ÉvÆÚÙkÛ(Év½6»vÆÇÀ�¾�¿ÁÉvÑ=Ë�Æ�ÀZÜ^À�¾ÝÈ?ÂÍÀkÆÐÆÇÀ�¾�ÞkÊ0ÀQÔ
Àr¾ßË0ÉvÆÚÙkÛ(Év½6Àr¾¼¿ÁÉ�½�¿Á»vÏvÀr¾QÉ�ÊqÑ�àkÑ�À
Â{ÃÝÉvÊ0Ì�¾�á2º�ÀÎÂ×À�ÆÚ¾=Ë0ÉvÆÚÙkÛ(Év½6Àr¾�¾kÉv½_ÂTØÁÃZÌÁÞkÊ0À�Ñ�Ñ�Àk½0ÂRË�ÃZÌ�¾kÀ�½_ÂÅ¾�Ô*»�½S¾�ÆÇÀr¾�¾k¿Áâ�½6Àr¾�Äã¾Á¾ÁÊ0À�¾�Ô*ÀÎÑÎÉ�Ô*ÀkÆÇÀ�ÊEÃÁ¾�Û(ÌÝÉ�ä
Ñ�ÌkÂfÃrÄÅÞ�Ê0À�¾�¿ÁÉvÑ�Ñ�ÀkÃZ¿kÄÅ»vÊ*Ü^á=å¼ÉvÊ^¾�Ë�ÃÝÌr¾kÀk½0Â×Év½S¾�ÌÍÛ(»vÆÇÀkÑÎÀ�½_ÂÎÊE½�À�Ñ�ÌkÂÓÒSÉ�Ô*ÀOÔ*À�¾rÊ0æÁÔvÄÐÏ�Äã¾rÄÅÉv½WÞkÊEÄ.Ë0À�ÃrÑÎÀ�Â
ÔNç »�Ñ�ÌkÆÚÄÅÉvÃÝÀ�Ã¼ÆÇÀ�ÃÝ»ÝË*Ë0ÉvÃrÂßÆÇÉ�½(Û*Ê0À�ÊEÃÍè�ÆÇ»vÃ{Û(ÀkÊEÃbÔ
Àr¾ßË0ÉvÆÚÙkÛ(Év½6Àr¾¼»�ÊbØÁÊEÃbÀkÂßéÎÑ�À�¾rÊEÃZÀQÔ
À�ÆÇÀkÊEÃÁ¾)¾ÁÊ0æÁÔ�ÄÐÏ�Äã¾rÄÅÉv½0¾ká
ê Àr¾�Ô
À�Ê*ÜëÑÎÌ�ÂÓÒSÉ�Ô*À�¾�ËSÀkÃrÑ�ÀkÂfÂÍÀk½0Â�Ô*À�ÃZÌÁÔvÊEÄÐÃZÀ�Ô*À�Ø�»*ì�É�½\¾rÄíÛ*½0Ä î?¿Á»�Â{ÄÐÏvÀ�ÆÇ»¸ÑÎÌkÑ�É�ÄÐÃZÀiÊEÂfÄÐÆÚÄã¾kÌÁÀ�ÆÇÉvÃÁ¾�Ô*À�¾
¿Á»vÆÇ¿kÊEÆÖ¾¼Ô*ÀQÃZ»
ÔvÄÅÉ�¾rÄÐÂ×Ì�»vÄÐ½S¾rÄ?ÞkÊ0ÀbÆ�ÀQÂ×ÀkÑ�Ë�¾bÔ
À�¿Á»�ÆÇ¿�ÊEÆÚÈR¾�»�½S¾ßË0À�ÃrÂ×À¼Ô
À�Ë6ÃZÌÁ¿�Äã¾rÄÅÉ�½�á
ïWð_ñ�µkòÝó*ô{³^µ�¹Nõ^ö�÷Qø0ù�ú�ûZö�ü*ý þEÿbù�� ���kù�ú*ö��Áú��
ÿ
	��Ýú
þEö�ü�Zöíû��
	Eü*ý_þEÿkù�ÿ�ûZûZÿ���	��
��ü*÷���û��Zö�ÿ

� ������������� �!�#"$�%�

&Tú'�:ö�÷Qø0ù�ú�ûZö�ü*ý þEÿ(�*),+-�kýSü
÷�.kýSÿ(�¼ù�øS÷�ö�ýSÿkø�/0)�ü*ø,�*1Åú*ö��Ýÿ�þEø2�Zÿ�ý0þEø2�3��ú�ù�ö4�:ûZÿ�ÿ��:û�øSý�þEü*÷Îú*öÇýSÿ�þEÿ �Zÿ65
�7+Sÿ6�7�7+Sÿ û��3.(��ú
��ûZö�1bþSÿ6)SøSö8��ø0ýSÿ�þEö49�ú*öÇýSÿiþ:� ú*ýSý-�kÿ(�6;=<=ÿ�ýSü*÷�>-�Zÿ�ø,�Zÿ��Îú�),)-�Zü��7+Sÿ(��ü*ý(û?�kû3�@)-�Ýü
)�ü�3�kÿ(�
)_ü
ø-�=ÿ6A�ÿ(�rûÝøSÿ6�B�kÿ�ûZûZÿ*�ZöÇ÷¼øSùãúvûZö�ü*ý�;-CRú��Ý÷�öTÿkù�ùÇÿ(��ù�ÿ��.÷���û�+SüEþEÿ��4þEÿ%�Áú*þEö�ü�ZöÇû3�¢öÇý(û��ZüEþEøSöÇûZÿ(�D)0ú
�FEG;IH)ü�Ýú*ù
À�Â8»�ÆÇá�JKHMLNHMOQP�RTSU	*ü
ý
ûV)-�Zü
ø-W
�=ùÇÿ�ø-�8ÿ6X���ú
�köíû��N)_ü
ø-�V��ú�ù8��øSù�ÿ6�8øSýSÿG�Zü*ù�øEûÝöÇü
ýÎöÇý0þ-�6)�ÿký0þSú*ý(ûZÿ=þEø?)_ü
öÇý(ûßþSÿ
W^øSÿ
;IE?ÿ�)_ÿ�ý0þSú*ý
û.ùãú���ü*÷�)Sù�ÿ$/EöÇû3�¢û�+-�kü�Zö8Y(øSÿ)þSÿ%��ÿ��.ú
)-)-�Ýü��7+Sÿ��ßÿ��:û.ÿký[Z�\^]:_a`=)0ú
�=�Áú�),)_ü�:û�ú�ø�ýSü
÷*>-�Ýÿ
ûZü*ûÝú�ùßþb� �kù4�k÷�ÿký(û���]c;ed=ýSÿ´ú*÷f��ùÇö�ü
�ÁúvûÝöÇü
ýg�:ö4�*ýSö�hi��úvûZö4W*ÿ�þSÿ?��ÿ(��÷���û�+SüEþEÿ��*�3�(�:öãþEÿ�þSú*ý,��ùj� ö�ý(û3�ÝüEþEø,�rûÝöÇü
ý
þEÿ��.ú
)-)-�Ýü��7+Sÿ��V+Sö4�6�Áú��7�7+Sö4Y(øSÿ(�NJkEQHFlmOQP
n�	�o4õ-pBq-r6SNÿ�ûQ)Sù�ø,�Q)0ú��ZûZö8��ø0ùÇö4.6�Ýÿk÷�ÿký(û�þSú�ý,�ßù�ÿkø-�=1Óü�Z÷Îú�ù�ö8�Zú�ûZö�ü*ý
úaW*ÿ(�bù�� øEûÝöÇù�ö4�ÝúvûÝöÇü
ý�þEÿ�1Óü*ý,��ûZö�ü*ý,�)þEÿ�>0ú
�Zÿ¼þEÿQûmst)_ÿ¼ü*ý0þEÿ�ùÇÿkû:ûÝÿ���J õ��7+iq�R-	:Hbõ,E=oGq
uaSU;bE?ÿ(�4ú
)-)-�Ýü��7+Sÿ��B�Ýú�5
÷�.kýSÿ�ý
û�ùãú��kü*÷�)Sù�ÿ$/Eöíû��GvfZ�\�w�_cxy]�`Rü
z{w�ÿ�ûQ]y�Zü*ý(ûV�Ýÿ��3)�ÿ��rûÝö�W
ÿk÷�ÿký(ûßùÇÿ4ýSü*÷�>-�Zÿ)þEÿM�:ø-�31Åú
�kÿ��8öÇýSöÇûZöãú�ù�ÿ��
ÿ�ûQþb� �kù4�k÷�ÿ�ý
û7�Fh0ý0ú*ø�/b;:&Tú þEÿ6�ÝýSö4.6�Ýÿ¼ÿ6/^ûZÿkýi�:ö�ü*ý�ÿkýBþSúvûÝÿÎþEÿ���ÿ��bú*ù��
ü
�Ýöíû�+S÷�ÿ��¢ú���û3�Îø0ýSÿ�÷f�kû3+SüEþEÿ�þSÿ
�Zÿ��
�Ýü*ø-)�ÿk÷�ÿ�ý
ûßþEÿB1Åú��ÿkû:ûZÿ(�6	t��ü
ýSý^øSÿB�Zü*ø,�?ù�ÿ=ýSü
÷ þSÿ�¿kÆÚÊ^¾rÂÍÀkÃrÄÐ½(Û�JÖõ�pNHMq�RTSU;t&NÿB�(ú�ö�ý�ÿký�ûZÿ6�Ý÷�ÿ4þEÿF��ü
÷�5
)Sù�ÿ$/Eöíû��
	|Y(øSö�ÿ(�Vû�þEÿ(�3�kÿký0þEø0ÿ{v}Z�\�wD~���Vw�x�]�`�	Gÿ(�Vû���ÿ�)_ÿ�ý0þSú�ý(û���ü
ý(û3�Ýÿ6>0ú*ù�ú*ý,�$��)0ú���ùj� ú
)-)0ú��ÝöÇûZö�ü*ýëþSÿ
ýSü*ø,W*ÿ�ú*ø�/�)-�Zü>Sù4.k÷�ÿ���	*ýSü*ûÝú*÷�÷�ÿ�ý
ûßÿký?�kÿGY(øSö���ü
ý,��ÿ��ZýSÿ�þSÿ��?ÿ6���Zÿ�ø-���8þEøSÿ��=v�ø0ýSÿ4ú
)-)-�Ýüa/^ö�÷ÎúvûÝöÇü
ýf)0ùÇø,�
�
�Ýü���:ö4.6�Ýÿ4þSÿbù�úfW^ö4�Zö4>SöÇù�öÇû3�bÿký(û��Zÿ���ÿ(�Q�Zÿ��
�Ýü*ø-)�ÿk÷�ÿ�ý
û7��þEÿ%�:ø,��1Åú��ÿ���;
l×ý0þ���)_ÿ�ý0þSú�÷�÷�ÿký(ûiþEÿg��ÿkû:ûÝÿ���W*ü*ù�øEûÝöÇü
ý:	Q)_ÿ�ø�þEÿ'�Ýÿ��7+Sÿ����7+Sÿ(��ü
ý
û{��û��g��ü*ýi�Zú�$���kÿ���ú�ø�)-�Zü>Sù4.k÷�ÿ�þSÿ
ù�� ú*þ-��Y(ø0úvûÝöÇü
ýëþEÿ(���3�6.kýSÿ(��ú�ø�/���ú�ù8��øSù8��þEÿ��Áú*þSöÇü��:öÇû3�;#�8ýëÿ6A�ÿkû�	Rù�ÿ��ÎþEü
ýSý-�kÿ(�f�
�kü
÷���û3�Ýö8Y
ø0ÿ��¼öÇýSöÇûZöãú�ù�ÿ��
)-�ÝüTW(ö�ÿký0ýSÿký(û�þEÿ�þEö�AI���Zÿ�ý(ûZÿ��D�Zü*ø,���kÿ��:�
� þSÿb÷�üEþEÿ�ùÇÿ�ø-�7�Q�
�kü
÷���û3�Ýö8Y
ø0ÿ��ßöÇý_þEø,�:û3�ÝöÇÿ�ù4��	^ûZÿ�ù4�NY(ø:� p�øSûZütE=pG<�ü*ø{pB�NED��	
� þSÿbù�� ú�ý0ú*ù�s��Zÿ)þSÿ�)Sù�ú*ý,�.ú��7�7+SöÇûZÿ(�rûZø,�Ýú*ø�/b	
� þSÿ��Zÿ�ùÇÿ�W
���ßÿ6A�ÿ(�rûZø,���D)0ú
�.þEÿ���ú
���7+,�kü*ù�ü
�
øSÿ���	
� þ:� øSý0ÿ�ú�6Y(øSö8�:öÇûZö�ü*ý�þEö��Ýÿ���ûZÿ�)0ú������kú�ý0ýSÿ6�7�Bu<*	bv�>0ú
�Zÿ¼þEÿ�ùãú
�Zÿ6�7�6	�Y(øSö#1Óü*ø-�ÝýSö8�3�Zÿký(û4ø0ý�ý^ø0ú
�*ÿ¼þSÿ)�ü*ö�ý(û��NY(ø:� ö�ù�1Åú�øEû�ÿ�ý,�:ø0öíûÝÿ¢û3�Ýö�ú*ý-�*øSù�ÿ6�(;

&Nÿ(�?þEü
ýSý-��ÿ��V)-�ZüTW
ÿký0ú*ý(û8þEÿG�kÿ��8þSö�A��6�Ýÿký(ûZÿ(�V�Zü*ø,���kÿ��!�Zü*ý(û?ÿ�ý,�ZøSöíûÝÿB�Ýÿ6��Zü
ø-)i��ÿ��c)�ü*ø,�|1Óü�Z÷�ÿ6�?ùÇÿ4÷�ü^þ-.kù�ÿ
�
��ü*÷���û��Zö8Y(øSÿ�þEÿ�ùãú����$.�ýSÿ
;�&Nÿ(�¼÷�üEþ�.�ùÇÿ(�¼ú*öÇý,�Zö�ü
>EûÝÿký^ø,�¼ýSÿ{�:ü
ý
ûf)0ú
��ý-�(��ÿ(�3�Ýú�ö4�Zÿ�÷�ÿký(û¼ú*þ0ú�)Eû�����ú�ø�/
�kú*ù4�køSù4�mþEÿ|�Áú*þSöÇü��:öÇû3�!�kùÇÿ(�:)-�ÝöÇ÷�öÇûZö4W*ÿ(�:)�ÿkø-W
ÿký(û���û��ZÿßþEÿ��:1Åú
�kÿ�û:ûÝÿ��Nû3��.��Tú*ùÇù�ü*ý,�
�kÿ(�6	k÷�ú*ö4�mú�ø,���Zö
þEÿ(�b1Åú
�kÿ�ûZûZÿ��



��ü
ý,�kúaW
ÿ��bü
øO÷f��÷�ÿ�û3�Ýü*ø,�kÿ���;�&Tÿ��¼÷�üEþEÿ�ùÇÿ�ø-�7���
��ü*÷���û��Zö8Y(øSÿ���	Nÿký�)0ú��ZûZö8��øSù�ö�ÿ6�(	Nû3�ÁúaWvú�ö�ùÇùãú�ý(û%)0ú
�fE�õ-Hf	
1Óü*ø-�ÝýSö8�3�Zÿký(ûN�Zü*ø-W
ÿký(û�þEÿ��D�Zø-�31Åú
��ÿ(�Q)_ü
ù�st�
ü*ý0ú*ùÇÿ(�V�kü*÷�)Sù�ÿ$/Eÿ���;
d�ýSÿG)-�Ýÿk÷�ö�.��ZÿN�Zü*ù�øEûÝöÇü
ý���ü*ýi�:ö8�VûÝÿ6�Áú�öÇû|v¢û3�Ýöãú�ý-�
øSùÇÿ��RûZü
øEûZÿ(�Gù�ÿ��V�:ø-�31Åú
�kÿ��c)�ü*ø,�8ÿkýi�:øSöÇûZÿ=ýSÿ.û3�ÁúaWvú�ö�ùÇù�ÿ6�VY
ø0ÿ
�:ø,�¢þSÿ��=û3�Ýö�ú*ý-�*ù�ÿ��4ü*øy�Zø-�¢þEÿ��F)0ú
�Ýú*ùÇù4�kù�ü
��Ýú*÷�÷�ÿ(�6;���ú�ù4+Sÿkø-�Ýÿkøi�:ÿ�÷�ÿ�ý(û�	�öÇù2ÿký��3�(�:ø0ùíûÝÿQøSýSÿ�÷Qø0ùíûÝö�)Sù�ö8�kúT5
ûZö�ü*ý&þEÿ����Zø-�31Åú
��ÿ(��öÇýSöÇûZöãú�ù�ÿ���	��Zÿ�ý0þSú*ý
û�ù�ÿ�÷�üEþ�.kù�ÿqþb� ú�øEûÁú�ý(ûf)0ùÇø,���kü*÷�)Sù�ÿ$/Eÿ�ú*ø2�Zÿký,��þEø�ýSü
÷*>-�Ýÿ�þSÿ
�:ø,��1Åú��ÿ���;-<4ÿ�)SùÇøi�6	Sùãú�û3�Ýöãú�ý-�
øSù�ú�ûZö�ü*ý�)_ÿ�øEûN1Åú�ö4�Ýÿ¢ú
)-)0ú
�Ýú���û��Zÿ¢þEÿ¢ýSü*ø,W*ÿ�ú*ø�þSÿ���û��Zöãú�ý-�
ùÇÿ(�?û3��.��.ú�ù�ù�ü*ý-�����	
Y(øSöeW^ö�ÿkýSý0ÿký(û=ÿkýi��ü
�Ýÿbú�ø-�
÷�ÿký(ûZÿ���ù�ú?��ü*÷�)Sù�ÿ$/EöÇû3����kü*÷��kû3�Ýö4Y(øSÿ�þEÿQù�ú����$.�ýSÿ
;,�Gý�h0ý:	�ö�ù#�Zÿ�)_ü��:ÿQùÇÿ%),�Zü
5
>Sù4.k÷�ÿ´þEÿ�ùãú@�Ýÿ��kü*ý,�:û3�Ýø,�rûÝöÇü
ý�þSÿ�ù�ú@�kü*ý(ûZö�ý^øSöÇû3��þEÿ�ùãú{1Óü
ý,�rûÝöÇü
ýBþSÿ��Ýú
þEö�ü�Zöíû����:ø-��ûZü*øSûZÿ���ùÇÿ(��1Åú
�kÿ�ûZûZÿ��
�$���6��ÿ��!)_ú��Gùãúbû��Zöãú�ý-�
øSùãúvûZö�ü*ý�;
&!� úaWvú�ý(ûÝú
�*ÿ.þEÿ��!1Åú
�kÿ�û:ûÝÿ��8û3�Ýö�ú*ý-�*ø0ù�ú*ö��Ýÿ��2ü
ø�Y
ø_ú*þ��Áú�ý-�
øSùãú�ö4�Zÿ(�2ÿ��:ûVY(ø:� ÿ�ùÇù�ÿ��
�:ÿÎþ��(��ü
÷f)�ü�Zÿký(û¢ûZü
ø��Vü*ø,���bþEÿ�ùãú�÷f��÷�ÿ�÷Îú*ýSö�.��Zÿ;b�Gýg��ü
ý,���(Y(øSÿký,�kÿ
	�þSú*ý,�¢ù�ú�÷���û�+SüEþEÿ�þEÿ��Áú*þEö�ü�Zöíû��
+Sö4�6�Áú��7�7+Sö4Y(øSÿ	RùÇü���´þEÿiùãú})-+0ú
�ZÿiþEÿ Ë6Ê^¾ZÒ^ä�Ë�ÊEÆÐÆ��a	8ù�ÿ�����ü^ÿ$X��köÇÿ�ý
û7�ÎøEûÝöÇù�ö4�3���?)_ü
ø-��ùãú})-�Ýü
)0ú
�
úvûÝöÇü
ýëý0ÿ
þ��6)�ÿký_þEÿký(ûB)0ú�.þEÿ¢ù�� ÿký_þ��Zü
öíû�üz�ùj� ü*ý{�:ÿ¢û��Zü
ø-W*ÿ¢þSú�ýi��ù�úf+Sö4�6�Áú��7�7+Sö�ÿ
;
d�ýSÿ%�Zÿ��kü*ý0þSÿM�Zü*ù�øEûÝöÇü
ý �Zÿ6�Áú�öÇû�þSÿ¢û3�ÁúaW�ú*öÇù�ù�ÿ6�.úaW*ÿ(�=ù�ÿM)_ü
ù�st�*ü
ýSÿ¢öÇý0öíûÝö�ú*ù�	-Y(øSÿ�ùÇù�ÿ%Y(øSÿ��:ü
öíûN�Ýúf�kü*÷�)Sù�ÿ$/EöÇû3�
;
l×ùb1Åú�øSû=ú�ù�ü
�7�8û��Zü
ø-W*ÿ��?ø0ý ú*ù��
ü
�Ýöíû�+S÷�ÿ)þSÿ%�:ø->6þEö4W^ö4�ZöÇü
ý���ký-���Ýú*ù�	�Y(øSö:)0øSö4���ZÿF�kû3�Ýÿbú�)-)Sù�ö8Y
ø,�Mv¼ûÝü*øEû.ûmst)�ÿ
þEÿy)�ü*ù4st�*ü
ýSÿ
;=&Tú��Zø->6þEö4W(ö8�ZöÇü
ý W�ú
�Zö�ÿ�ú*ùÇü���´þb� ø0ý )_ü
ù�st�
ü*ýSÿyv¸ù�� ú�øEû��Zÿ;Vl×ùG1Åú�øSû�þEü
ý,�[�Ýÿ���ú�ù8��øSù�ÿ6��ù�ÿ��
��ü^ÿ$X��köÇÿ�ý
û7��þEÿM)Sø,�3+�5U)SøSù�ù�v��7+0ú
Y(øSÿ¢ýSö4W*ÿ�ú�ø þEÿ¢ù�ú�+0ö����Ýú
���7+Sö�ÿ
;
&Tú �:ü
ùÇøSûZö�ü*ýyY(øSÿ¼ýSü*ø,�4ö�ý
û��ZüEþEø0ö4�Zü*ý,�)þSú*ý,�G�kÿ�û¢ú��ZûZö8��ù�ÿ���ü
ý,�Zö4�:ûZÿfv�)Sù�ü*ý-�
ÿ6�)ù�ú�1Óü*ý,��ûZö�ü*ýiö�ý,�kü*ýSý^øSÿf�:ø-�
øSýg�:ø,)-)_ü�:û��kûZÿký_þEø:	:Y(øSÿ�ýSü*øi�¢ýSü*÷�÷�ü*ý,�=Ë0»vÏvÌ$;�C!�Ýú�ûZö8Y(øSÿk÷�ÿký(û(	�ýSü*ø,���7+0ü*ö8�:ö8�3�Zü*ýi�G�kü*÷�÷�ÿf)_úaW
�Qø0ý
)0ú��Áú�ù�ù4�kù�ü
�
�Áú�÷�÷�ÿqÿký,�*ù�ü
>0ú*ý
û�ùÇÿ')_ü
ù�st�
ü*ýSÿiö�ýSöÇûZöãú�ùj;Dp�ö�ý,�:öj	�ÿký!÷�üEþEÿ'+Sö4�6�Áú��7�7+Sö4Y(øSÿ	Gùj� øEûÝöÇù�ö8�Zú�ûZö�ü*ýJþSÿ
Wvú�ù�ÿkø-�7��)-�����kú*ù4�køSù4�kÿ���ÿ(�Vû?v�ýSü
ø-W*ÿ�ú�ø �Zÿ�ý0þEøSÿ{)�ü���:ö4>Sù�ÿ@)_ü
ø-�Îù�ÿ@)0úaWvú��*ÿ{���6�
øSùÇö�ÿ6��ÿ�ý-�*ÿ�ý0þ����
	!��ÿ[Y(øSö
ú
���$�kù4.6�Ýÿ|��Ýú*ý0þEÿ�÷�ÿ�ý(ûmù�ÿ����kú*ù4�køSù4��;T&TúG�:ÿ�øSùÇÿ�þEö�AI���Zÿ�ý,��ÿ=)0ú
�#�Áú�),)_ü�:û2ú�ø���ú
�#��ùãú
���:ö8Y(øSÿ?ú
)-)0ú
�Ýú���û}ùÇü����Y(øSÿ
ù�ú �Zø-��1Åú��ÿ��k÷�ÿ�ûiþEÿ�ù�� �ký0ÿ6���*ö�ÿ
;Q<4ú*ý,�{��ÿ}�kú
��	�öÇù¢ýSÿ�1Åú�øSû øSûZö�ùÇö8�:ÿ��@Y
ø0ÿ�ùãúg1^�Áú
��ûZö�ü*ýJþSÿ�ùãú01Óü
ý,�rûÝöÇü
ý
��ü�3�Ýÿ��3)_ü
ý0þSú*ý
û�ÿ$A6ÿ���ûZö4W*ÿ�÷�ÿ�ý(û=ú�ø{�:ø-),)_ü�:û.ö�ýSöíûÝö�ú*ù�;��ü
ø,�múaW
ü*ý,�mþb� ú�øEû��Zÿ!)_ú��Zû}þ���W*ÿkù�ü
),)i�Gø0ýSÿ?ý0ü*ø-W
ÿkù�ùÇÿc1Åú	��ü
ýQþEÿV�Zø->6þEö4W(ö8�Zÿ6�Tù�ÿ��m÷Îú�ö�ùÇù�ÿ��e���6�*ø0ùÇö4.6�Ýÿ��NþSÿ8ûmst)�ÿ
û3�Ýö�ú*ý-�*ù�ÿ�ü
øg)0ú��Áú�ù�ù���ùÇü�
�Áú�÷�÷�ÿ�)�ü*ø,��Y(øSÿ�ùãú[�Zø->�þSö�W^ö8�:ö�ü*ý¸ú*÷f��ùÇö�ü
�ÝÿÎù�ÿkø-���Ýú
)-)_ü�:û�ù�ü*ý,�*øSÿ�ø-��
vù�ú
�3�
ÿkø-�(	
ùÇÿ(�D�Ýÿký0þSú*ý(û.ú*öÇýi�:ö�÷�ö�ÿkø�/ ú*þSú
)Eû3��ÿ���ú�ø�/ �kú�ù8��ø0ù4�.þEÿ��Áú*þSöÇü��:öÇû3�F+Sö4�6�Áú��7�7+Sö4Y(øSÿ;

�  ���e"������e"$�%���=� ���������%�����%�����Q�#"��D�?���
&Túq÷��kû3+SüEþEÿ´þSÿ��Ýú
þEö�ü�Zöíû���+Sö����Ýú
���7+0ö4Y(øSÿ�øEûÝöÇù�ö4�Zÿ�)�ü*ø-���7+0ú
�køSý¸þEÿ���ü
>��Vÿkû��*�kü*÷�)�ü�Ýú�ý(û�ù�ú@���$.�ýSÿ�øSý0ÿ
�Zÿ�)-�����Zÿký(ûÝú�ûZö�ü*ý�1Óü
ý,�rûÝöÇü
ýSýSÿ�ùÇù�ÿ�þEÿ¢ù�� �ký0ÿ6���*ö�ÿ)ù�øS÷�ö�ýSÿkø,�Zÿ�)0ú
�.øSýSöÇû3��þEÿ��Zø-��1Åú��ÿ	Eù�úf�Áú*þEö�ü�Zöíû��
;
&NÿM�kú*ù4�køSù�þSÿ=ùj� ��ýSÿ6���*ö�ÿ�ù�øS÷�öÇýSÿ�ø,�ZÿF�Zø-�ßù�� ÿký,�Zÿk÷�>Sù�ÿ4þEÿ4ù�ú��3�6.kýSÿF�:ÿB1Åú�öÇûßÿ�ý�ÿ$/�)-�ÝöÇ÷Îú*ý
ûßù�úQùÇü
ö�þSÿG��ü
ý,�Zÿ6�35
WvúvûZö�ü*ý þEÿ)ù�� �ký0ÿ6���*ö�ÿ!�^ù�� �kýSÿ��3�
öÇÿMY(øSö�)0ú��Zû.þb� ø0ý�)�ü*ö�ý(û�ÿ(�VûD���
ú�ù�ÿGv¼ùãú��Zü*÷�÷�ÿ)þSÿ)ùj� ÿkýSÿ��3�
öÇÿF�k÷�ö8�:ÿF)0ú��D�kÿ
)_ü
öÇý(û)ÿ�û4þEÿ¼ù�� �ký0ÿ6���*ö�ÿ��3���,���7+Sö�ÿ%)0ú
�B��ÿ*)_ü
öÇý(û�;�&!� �ký0ÿ6���*ö�ÿ��3���,���7+Sö�ÿbÿ��:ûG���
ú*ùÇÿ�ú*ø@)-�ZüEþEø0öíû4þSÿQùj� ��ýSÿ6���*ö�ÿ
�Zÿ���øSÿ�ÿ�ý'),�ZüTW
ÿký0ú*ý,��ÿ�þEÿ��bú*øEû3�Ýÿ��F)�ü*ö�ý
û7�bþEÿÎùãú ���$.�ýSÿ�ÿ�ûQþEÿ�ùãú���� �_ÿ��rûÁú�ý,�kÿÎú�ø')_ü
öÇý(û%��ü
ý,�:öãþ����3�;I�8ý
ÿ$/�)-�ÝöÇ÷Îú*ý
ûN�kÿ�û:ûÝÿ%��ü
ý,�:ÿ��3Wvú�ûZö�ü*ý�ú*ø�÷�üTs
ÿký þEÿbù�úf�Áú*þEö�ü�ZöÇû3�
	^ü
ý�ü>EûZö�ÿký(û��

!�\#"�`%$'&?\#"I`ex)(�\#"�`+*�,�!?\#--`/.�\#"�0/--`21	-43 5mr�6
<4ú*ý,��ù�ÿM��ú*þ��Ýÿ¢þEÿ¢ù�ú¼÷���û3+0ü^þSÿ¢þSÿF�Áú*þSöÇü��:öÇû3�	(ü
ý �ZÿF�Zÿ(�Vû��Zÿ�öÇý(û.ú�ø�/?�Zø-�31Åú
��ÿ(��þEö�A6ø,�Zÿ���	Eÿ�û.ùãú���� �_ÿ��rûÁú�ý,�kÿ
ÿ��:û=þEü*ýi�4ö�ý0þ���)_ÿ�ý0þSú*ý
ûÝÿ�þEÿbùãú�þSö��Ýÿ���ûZö�ü*ý þb� ú
�3�Ýö4W
�kÿ;
C2ü*ø-�N�����Zü*ø_þ��Zÿ��kÿ�û:ûÝÿ���Y(ø0ú�ûZö�ü*ý:	Sü
ýqþ����kü*÷�)_ü��:ÿbùãú�1Óü*ý,��ûZö�ü*ýiþEÿ��Áú*þSöÇü��:öÇû3���Zø-��øSýSÿ%�3�6�Ýö�ÿ�þEÿM1Óü*ý,��ûZö�ü*ý,�
þEÿ�>0ú�:ÿ!� !�\#"�`7$98+:'; :=<>: \?"I` 3
&!� ��Y(ø0ú�ûZö�ü*ýQþEÿ8û3�Áú�ý,�3)�ü
�Zû75mr�6���� ÿ6/�)-�Zö�÷�ÿ8ú�ù�ü
�7���kü*÷�÷�ÿGøSý¼ÿký,�Zÿk÷�>SùÇÿßþEÿ|�ÝÿkùãúvûÝöÇü
ý,�Nÿ�ý(û3�ÝÿGùÇÿ(�e�kü^ÿ$X���ö�ÿký(û��
þEÿ%��ÿkû:ûÝÿ�þ����kü*÷�)_ü��:öÇûZö�ü*ý�� ; : $9; :A@ x 8CBED \ < : 0 < B `2; B 3

F�GIH�J�K�L�JNMPORQ�ORK�S�MTL�UVK�S�WXW+KCO2YTZ[O]\^W_J`K�Y?a�K�JNb JI\PcXa�deQ�ORWgf h2d�O2YTb�cXOiYTO2j2S�O`k`Q�c lmh/Y?O2d�\TM%d�c n O/JNS�opQ�ORW_J`L�cXh2YPJNY?q=L�cXO`JNSroJNS�\TY?O/M�d�c n O/JNS�ops t�urv�w�F�xCurq=L�wNy�zVG



C2ü*ø-�)ÿ$A6ÿ���ûZøSÿ��)ø0ýSÿ*>�ü*ýSý0ÿ¼ÿ(�VûÝöÇ÷ÎúvûÝöÇü
ý�þEÿ¼ù�� öÇý(û��6�
�Áú�ù�ÿQþEÿ�ùj� �(Y
ø_úvûZö�ü*ý�r
	�ü*ýiøEûÝöÇù�ö8�:ÿ�þEÿ��MY(ø0ú*þ-�Ýú�ûZø-�Ýÿ���	
)0ú��¢ÿ6/^ÿ�÷�)SùÇÿ�þEÿ(�FY(ø0ú
þ��ÁúvûZø,�Zÿ(�4þEÿ�H¢ú�øi�3��;bd�ýSÿ�Y(ø0ú*þ-�Ýú�ûZø-�Ýÿ*)�ÿ6�Ý÷�ÿ�ûbþb� ú
)-)-�Ýüa/EöÇ÷�ÿ6�)ùãú?Wvú�ù�ÿkø,�)þb� øSýSÿ
öÇý(û��6�
�Áú�ù�ÿM)0ú���øSý0ÿ%�:ü
÷�÷�ÿM)�ü*ý0þ����3��ÿ!�

� $ *
�
� \#"�` 1	"����� $ 8

�
� � � \?" � `�0

ü
z \?" � `��Zü*ý(û�ù�ÿ���)�ü*ö�ý(û���þSÿ[Y
ø_ú*þ��ÁúvûÝø-�Zÿ ÿkû�\ � � `�ùÇÿ�ø-�7��)_ü
ö�þ,��ú
���:ü��kö��(�6;!&mú})-�3�(��ö8�:ö�ü*ý&þEÿ(���kú*ù4�køSù4�þ��6)�ÿký_þqþEø ýSü*÷�>-�Zÿ¢þEÿ�)�ü*ö�ý(û��.þEÿ%Y(ø0ú
þ��Ýú�ûZø-�Ýÿ)øEûZö�ùÇö8�3����;
C2ü*ø-��øEûÝöÇù�ö4�Zÿ6�D�kÿ��=)_ü
öÇý(û7�.þEÿFY(ø0ú
þ��ÁúvûZø,�Zÿ4ÿ�û.ùÇÿ�ø-�7�|)�ü*öãþ-�Q)�ü*ø-�.þEÿ(�|1Óü
ý,�rûÝöÇü
ý,��þ��$h_ýSöÇÿ(�Q�:ø-��øSý{�Zø-)-)�ü
�Zû
Y(øSÿkù8��ü
ý,Y(øSÿ
	�ö�ù*ÿ(�VûNý,����ÿ(�3�Ýú�ö4�Ýÿ2þ:� �kûÝú�>0ùÇö4�NøSýSÿ!�kü
���Zÿ(��)�ü*ý_þSú�ý,�kÿmÿ�ý(û3�ÝÿRùÇÿ(�:��ü^ü
�ÁþEü
ýSý-�kÿ(��û3�Ýö�5×þEö�÷�ÿký,�ZöÇü
ýSýSÿ�ùÇù�ÿ��
�:ø,�#�kÿ=�Zø-)-)�ü
�Zûmÿkû}ù�ÿ��#��ü^ü
�ÁþEü
ýSý-�kÿ(�:)0ú
�Ýú*÷���û3�Ýö8Y
ø0ÿ��!\
	�0��t`$;�4ýQøEûZö�ùÇö8�ZÿV)�ü*ø-����ÿ�ù�ú=ùÇÿ(�e1Óü*ý,��ûZö�ü*ý,�}þEÿ=ÑÎ»ÝË6ä
Ë�ÄÐ½^Û��ZøSö4Wvú�ý(ûZÿ(�:�

� \
	�0��t`�$ � @ x�	��� @ ���!x����� @ ���m0
� \
	�0��t`�$ � @ x�	��� @ ���!x����� @ � _ 0

ü
z ù�ÿ��Q)�ü*ö�ý
û7�N�Zü*ý(û�þEü*ýSý,���Q)0ú
�.ù�ú�h,�
ø-�Zÿ�r;

u u

vvP

P

P

P

P
P

P

0
0

1
1

2

2

3 Ψ
Ψ

x

x

x x

S S S S
~ ~

�������#r �! ÃZ»v½0¾ÓØ�ÉvÃrÑÎ»vÂfÄÅÉv½S¾¼Àk½0ÂfÃZÀ�ÆÇÀr¾Q¿ÁÉ�ÉvÃZÔ
Év½0½6ÌÁÀr¾bÃZÌÁÀkÆÐÆÇÀr¾QÀkÂ?½6ÉvÃrÑÎ»vÆÚÄã¾kÌÁÀ�¾�á

p�W
ÿ��D�kÿ��#1Óü*ýi�rûZö�ü*ýi�GþEÿ.÷Îú�)-)0öÇý-�i	�ù�ÿN�kú�ù8��ø0ùSþEÿ��!�kü^ÿ$X���ö�ÿký(û�� D \ < : 0 < B `#)�ÿkøSûV�6� ÿ$/�)-�Ýö�÷�ÿ��!�:ü
ø,�2ùãúB1Óü�Z÷�ÿ!�
D \ <>: 0 < B ` $ * ,

"
* ,
#
.2\#"�0/--` <>: \?"I` < B \?--` 1m"�1m-40

$ *%$,
"
*%$,
#
& � \
	�0��t`'& _ \)(	0�*�`4.�\ �%� \�	�0+��`�0 � _ \)(	0+*�`3` <>: \ �%� \
	�0��t`3` < B \ � _ \)(	0+*�`3` 1,	41-�71.(r1-*�0

ü
z�ù�ÿ��:1Åú
��ûZÿkø,���/&.�2ÿkû%& _ �:ü
ý
ûmùÇÿ(���:ú
�kü
>Sö�ÿkýi�TþEÿ(�b1Óü*ýi�rûZö�ü*ýi� � �2ÿkû � _ ;(<4ú*ý,�mùÇÿ|��ú
��)-�3�(�:ÿ�ý(û�	kù�ÿ��+�:ú
�kü
>Sö�ÿkýi��:ü
ý(ûQþEÿ��%�kü*ý,�:ûÝú*ý(ûZÿ��%)-�Zü)_ü�:ûÝöÇü
ýSýSÿ�ùÇù�ÿ��Mv ùj� ú*ö��Ýÿ�þEøg�:ø,)-)_ü�:û(;�4ý})_ÿ�øEû�þSü*ý,��ÿ6/(û��Ýú*ö��Ýÿ�ùÇÿ(�[�:ú
�kü
>Sö�ÿkýi�
þEÿ�ù�� öÇý(û��6�
�Áú�ù�ÿ
;�<4ÿ�)Sù�ø,��	2ÿkýOû��ÝúaWvú�ö�ù�ù�ú*ý
ûf�:ø-�ÎþEÿ(�%1Óü
ý,�rûÝöÇü
ý,��þEÿ�>_ú
�Zÿ´ýSü�Z÷Îú�ù�ö8����ÿ��?\-�< : `$	��
� ÿ(�Vû35Uv�5ÍþSö��Ýÿ
þ��$h_ýSöÇÿ(�N�Zø-��þEÿ��=þEü*÷Îú�ö�ýSÿ(�?ý0ü
�Ý÷�ú*ùÇö8�3����	(ü
ý ü
>EûÝöÇÿ�ý
û.ùãú�1Óü
�Ý÷�ÿ��ZøSö4W�ú*ý(ûZÿ!�

D \ < : 0 < B ` $0&1�2& _ * $, " * $, # � \ � ��\�	�0+��`�0 � _ \)(	0+*�`3` �
< :
\
	�0��t` �< B \3(	0+*�` 1-	>1-�71.(�1,*�3

E?ÿ����kú�ù8��ø0ù4��)�ÿ6�Ý÷�ÿ�ûZûZÿký(û�þ:� �kûÝú�>0ùÇö4��ùãú}W�ú*ùÇÿ�ø-�´þEÿ(����ü^ÿ6X��köÇÿ�ý(û���þEø �3s��Vû�.k÷�ÿiþb� ��Y(ø0ú�ûZö�ü*ý,��Y(ø:� ö�ùD1Åú�øEû
�3�(�:ü
ø0þ��Ýÿ
;
&múM�3�(�:ü
ùÇøSûZö�ü*ýÎþEø��3st�:û3.�÷�ÿ=þb� ��Y(ø0úvûÝöÇü
ý�ÿkù�ùÇÿ65f÷��k÷�ÿB�ZÿQ1Åú�öÇû=�ZøSö4Wvú�ý(û8þEÿ��8÷���û3+0ü^þSÿ��GöÇû3���Ýú�ûZö4W*ÿ(�
ûZÿ�ùÇù�ÿ��NY(øSÿ%�kÿkù�ùÇÿ(�.þ����6�ZöÇûZÿ(�Q)0ú���JkEQHFlmOQP
nt	,o)õ�pBq,r
	_õ-�7+,q�RaSU;��ü*û3�Ýÿ�û3�ÁúaWvú�ö�ùV)�ü
�ZûZÿ �:ø,�¼øSý0ÿ´ÿ$/^ûÝÿký,�ZöÇü
ý þEÿ�ù�ú[1Óü*ý,��ûZö�ü*ý þSÿ�÷Îú�),)SöÇý,��ú�ø2�kú
��þEÿ(�*)�ü*ù4st�*ü*ý0ÿ��*Y(øSÿ�ù�5
��ü
ý,Y(øSÿ���	�ûZÿkù8��Y(øSÿ�ùÇÿ(�G)�ü*ù4st�*ü
ýSÿ��F��ü
ý,�kúaW
ÿ���ü
øiû��Zü
ø-����;�E?ÿ��F�Zÿ(�7+Sÿ6�7�7+Sÿ(�B�Zü*ý(û¢þ0ú�ý,�)ùãú��kü*ý(ûZö�ý^øSöíû���þSø
û3�ÁúaWvú�ö�ù:�:ø-�.ù�ÿb÷Îú�ö�ùÇùãú��
ÿ)þSÿ�þEö4����ü
ý(ûZö�ý(ø0öíû��fJ &�LNHMq
u-	,O=C|q-4(SU;

5 6��%� �!�e"6�%� � � ���%� "$�p�e"7��� �=���D� ��� �
C2ü*ø-�c)�ü*ø-W
ü*ö4���
�6�Ýÿ6�RþEÿ(��)_ü
ù�st�
ü*ýSÿ(�#�kü*÷�)Sù�ÿ$/Eÿ��2ý0ü*ø,�RúaW
ü*ý,�möÇý(û��ZüEþEøSöÇûRøSýSÿ.ýSü
ø-W*ÿ�ùÇù�ÿ=1Åúm�kü*ý¼þSÿN�kú�ù8��ø0ùÇÿ��
ù�ú�1Óü
ý,�rûÝöÇü
ý&þSÿ �Áú*þSöÇü��:öÇû3�;�&Tÿ@)-�ÝöÇý,�kö�)�ÿ@��ü
ý,�:ö8�:ûZÿ@v'��ûZÿ�ý0þ��Ýÿ ù�ú�1Óü*ýi�rûZö�ü*ý&þEÿ{�Áú*þEö�ü�Zöíû��@�:ø-��øSý )0úaW�



ÿký-�
ùÇü>0ú�ý(ûbù�ÿ�)_ü
ù�st�*ü
ýSÿ�öÇýSöÇûZöãú�ù�5 h,�
ø-�Zÿ��	6�;bC2ü*ø-���kûZÿ�ý0þ��Ýÿ���ÿ�ûZûZÿ�1Óü
ý,�rûÝöÇü
ý�ü
ý�ÿ6A�ÿ(�rûZø0ÿÎùÇÿ(�%�kú*ù4�køSù4�bþSÿ
û3�Áú�ý,��1Óÿ6�Zûe��ýSÿ6���
�kûZö8Y(øSÿV�kü*÷�÷�ÿV�Zö*ûÝü*ø,�mùÇÿ(�#)_ü
öÇý(û��}þEø�)0úaW
�c1Åú*ö4�Ýú�ö�ÿký(û#)0ú��ZûZö�ÿ?þb� øSýSÿ=�:ø,��1Åú��ÿ8ö�ýSöÇûZöãú�ù�ÿßþSÿ8ùãú
�3�6.kýSÿ;Lmü*ø,�8ùÇÿ(�!)�ü*ö�ý(û��8þSø�)0úaW
�D�Ýÿr�kü*ö4W*ÿký(ûGþEü
ý,��þEÿ�ùj� �kýSÿ��3�
öÇÿ;
C2ü*ø-�|�6Wvú�ù�øSÿ6�V��ÿ�ûZûZÿFY
ø_ú�ý(ûZöÇû3�=þ:� ��ýSÿ6���*ö�ÿ
ü*ýiÿ6A�ÿ(�rûÝøSÿQù�ÿ��G�kú�ù8��ø0ù4�G��ùãú
���:ö8Y(øSÿ���þSÿ��B�kü^ÿ$X���ö�ÿký(û��4þb� öÇý(ûZÿ��Ýú�rûÝöÇü
ýiú�ø,���:ö�>SöÇÿ�ýy�Zø-�=ù�ÿ��B)_ü
öÇý(û��F�ZöíûÝø-���Gv
ù�� ö�ý
û��6�ÝöÇÿ�ø-��þEø')_ü
ù�st�
ü*ýSÿ�ö�ýSöíûÝö�ú*ù!Y(øSÿ��:ø-�%�kÿkø�/'�:öÇûZø-�(���:ø,�)ù�ÿ�)0úaW�¼ÿ�ý-�*ù�ü
>0ú*ý(û)÷Îú�ö8�Mv�ù�� ÿ$/^û3���Zö�ÿkø,�¢þSø
)_ü
ù�st�
ü*ýSÿ�ö�ýSöíûÝö�ú*ù�;e&Tú@�ZÿkøSù�ÿÎþEö�A��6�Ýÿkýi��ÿÎÿ��:û*Y(øSÿ�ù�� ü*ý}�kûZÿký_þ�ùãú�1Óü*ý,��ûZö�ü*ýOþEÿ�W^ö8�:ö4>Sö�ùÇöÇû3�Îÿ�ýBú�3�Zü���öãú�ý(û�v
�7+0ú
Y(øSÿ�)�ü*ö�ý(ûB+Sü���.þEø@)�ü*ù4st�*ü
ýSÿ¢öÇýSöÇûZöãú�ùmù�ú�W^ö8�:ö4>Sö�ùÇöÇû3�¼þEø@)_ü
öÇý(û�ù�ÿ%)Sù�ø,�N),�Zü��7+Sÿ��ZöíûÝø-�*v�ùj� ö�ý(û3�6�Ýö�ÿkø-�=þSÿ
��ÿ�)�ü*ù4st�*ü*ý0ÿ
;
E?ü*÷�÷�ÿ�)_úaW
�iü
ý��7+Sü*ö8�Zöíû�ùÇÿ�)0ú��Áú�ù�ù���ùÇü�
�Áú�÷�÷�ÿ[Y(øSö4ÿ�ý-�*ù�ü
>�ÿiûÝü*øEû ù�ÿy)�ü*ù4s��
ü*ýSÿ�ÿ�ûqþEü*ý(û�ùj� ú�ö4�Zÿ�ÿ��:û
÷�öÇýSö�÷Îú�ù�ÿ
;Nõ^ö�)Sù�ø,�ZöÇÿ�ø-���G)0ú
�Ýú*ùÇù4�kù�ü
��Ýú*÷�÷�ÿ(�Q�3��)_ü
ý0þEÿký(û�v?�kÿ��$�ÝöÇû3.6�ÝÿQü
ý[)-�Ýÿký0þ���ÿ�ùÇøSö2þEü
ý
û¢ù�ÿ��)ú�ý-�
ùÇÿ(�
�:ü
ý(û�ù�ÿ��N)SùÇøi�D)-�Ýüt�7+0ÿ���þEÿ�������)�ü*ø-�D��W^öíûÝÿ6��þb� ü
>EûÝÿkýSö4��þEÿ(�D)0úaW
�(�?û3�Ýü
) ú�)SùãúvûÝö4��;

La fonction de radiosité sur un polygone La fonction de radiosité sur le pavé englobant
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: polygone initial

: partie pleine d’un polygone

: partie vide d’un polygone

: pavé corresondant exactement au polygone

: pavé support d’aucun polygone
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