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Structure

Structure

_NoeudQuaternaire
{

B ;  // Radiosité emmagasinée
B ;  // Radiosité envoyée
E;     // Emission propre
aire;  // Aire de la surface

;     // Réflectivité diffuse de la surface
_NoeudQuaternaire *fils[4]; // Pointeur sur une liste de 4 fils
_Lien *L; // Pointeur vers le premier lien de récolte de radiosités

} NoeudQuaternaire;

emg

env

r

Type Structure

flottant F

Structure

_Lien
{
NoeudQuaternaire *q; // Noeud récepteur
NoeudQuaternaire *p; // Noeud émetteur

; // Facteur de forme de   à
_Lien *suivant; // Pointeur vers le lien de récolte suivant

} Lien;

qp q   p
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M¸tvJ-w�Æ ÈvÇ>�%Ï.�9u tvJ,K>E#�}E#G�pFw�H%s&J,r p�tvl|s-y+tvq9r p,J,E}É>�
*�+-,.+-, NO8�>QP5RBST8�>
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]Q^`_a^`_a^cbedY¾ ºcf>»[º.g[ÀLhji ¾ flk%À�»QmJhng[Àoiqp;m3¼½À
jVt�J,H%km{>u l�p,r {>G�w�E*u0� H%��l+t3p,r {>G=w�E*J-t>w�r {�kmr p,H�q+t>k,kmE�q+tvJ�l9G9E*u {>l9J-w�E�H&p-tvq�E\w�E*s#tvu s&l9u0��s&E#u u E*w�E%k��2t>s?p,E#l9J-kw�E���{>J,�}E>�=r*tvG+k�s&E&pmp,EYH&p-tvq�E>�+u t)q9u l9q+tvJmp*w�lxp,E#�}q+k�J,E%kop,EYs&{>G+k,t>s&J,H#E<tvl�s#tvu s&l9u[w�lxp,E#J,�}EYw�EY��r kmr �9r u r p,H>�s-y+tvJ,K>H�w�� E%kop,r �}E#J�u t<�)tvG9r z#J,E�w�{>G�pbkmE��>{>r E#G�p�w�E#l���kml9Jm�2t>s&E%k#�>ÓCu+E&��r kop,E�q9u H&p,y9{>J,E�w�E��}H&p,y9{�w�E%k�q�{>l9J�E%kop,r ¦�}E#J�s&E*�2t>s?p,E#l9J�w�E<s&{>G�²+K>l9J-t3p,r {>G7Æ ÍvÎ���É#°�����É%Îv°9��°�Ì:Ï.�9s&E#Jmp-tvr G9E%kbH&p-tvG�pFJ,E%s&{>G9G�l9E%k�q�{>l9JFu E#l9JFq9J,H%s&r kmr {>Gaw�Es#tvu s&l9u7��u tvG+s&E#J�w�EbJ-t:�>{>G+kVq+tvJ�E&��E#�}q9u E:�?�vw�� tvl�p,J,E%kSq�{>l9J�u E#l9J���r p,E%k,kmE<��y9H#�}r s&l9��E>�vq9u tvG�l9G9r ��l9E>�>s&{>�}q9u E&��Ew�E���r kmr �9r u r p,H>��E&p-sv� �Bsv����{>l+k�t:�>{>G+kSJ,E&p,E#G�l)u t\�}H&p,y9{�w�E*w�E�u0� y9H#�}r s&l9��E�q�{>l9J�w�E#l��}J-tvr km{>G+k#�7tV{>l�p�w�� tv��{>J-w��s&{>�}�}E�G9{>l+kSs-y9E#J-s-y9{>G+kVl9G�u {>K>r s&r E#u�J-tvq9r w�E>�%G9{>l+kSG9E�q�{>l9�>{>G+k[l�p,r u r kmE#JSu E�p,J-t>s&H�w�EbJ-t:�>{>G+k#�%��l9r��)tvu K>J,H�w�EG9{>�Y�9J,E#l+kmE%kb{>q�p,r �}r k,t3p,r {>G+kbG7� t3pmp,E#r G�p�nmtv�)tvr kFu t���r p,E%k,kmE�w�E%kF�}H&p,y9{�w�E%kFq9J,{vnoE%s?p,r �>E%kbs&{>�}�}E<u E�u+¦CI�l�µ�E#Jq+tvJ�E&��E#�}q9u E>�>j�� y9H#�}r s&l9��E�q9J,H%kmE#G�p,Ebu0� H#G9{>J,�}E�t:�3tvG�p-tvK>Ebw�� ¨&p,J,EFJ,E#q9J,H%kmE#G�p-tv�9u Ebkm{>l+kSu t*��{>J,�}E�w�E�v�q9u tvG+k#�kml9J�u E%k,��l9E#u k�kmE�q9J,{vnoE&pmp,E#G�p�kml+s#s&E%k,kmr �>E#�}E#G�p�u E%k��2t>s&E&pmp,E%k�w�E�u t�k,s&z#G9E>��ÓCu�w�E#��r E#G�p�w�{>G+s�q�{�k,kmr �9u E�w�� l�p,r u r kmE#Ju Ewu+¦CI�l�µ�E#J%��{>l�u E}´F¦.�9l�µ�E#J\q�{>l9J*p,J-tvr p,E#J*u EY�2t>s?p,E#l9J<w�E���r kmr �9r u r p,H>� � E%s&r[E%kop�w�� tvl�p-tvG�p*q9u l+k\r G�p,H#J,E%k,k,tvG�p��l9E<��E%tvl+s&{>l9qxw�E��)t>s-y9r G9E%k�tvl3no{>l9J-w�� y�l9r�q�{�k,kmz%w�E#G�p�u Eju+¦CI�l�µ�E#J�s�xv�9u H>�+s&EY��l9rVw�E#��J-tvr pFp,y9H#{>J,r ��l9E#�}E#G�pJ,H%w�l9r J,E}u E%k\p,E#�}q+kYw�E�s#tvu s&l9u k<w�E��)tvG9r z#J,E)s&{>G+kmr w�H#J-tv�9u E>�7j7E�kmE%s&{>G+w�t:�3tvG�p-tvK>E�E%kop�E#G¸�2tvr p�u r H�tvl¸q9J,{v¦�9u z#�}E\q9J,r G+s&r q+tvu�w�E*u0� y9H#�}r s&l9��E}·�u0� tvu r t>k,k,tvK>E>� � {>�}�}E*G9{>l+k�l�p,r u r km{>G+kbw�E%k�p,E%s-y9G9r ��l9E%k�q9J,{vnoE%s?p,r �>E%k�q�{>l9Js#tvu s&l9u E#J�u E��2t>s?p,E#l9J�w�Eb��r kmr �9r u r p,H>�vG9{>l+kSq9J,{>q�{�km{>G+kSw�� E#�}q9u {3�>E#JSu E�´F¦CI�l�µ�E#J�q�{>l9J�J,H%km{>l+w�J,E�u E%kSq9J,{>�9u z#�}E%kw�� tvu r t>k,k,tvK>E>��k,t>s-y+tvG�p���l7� r u7E%kop�E&��p,J,¨#�}E#�}E#G�p�J-tvq9r w�E)�2��l+t>kmr �}E#G�p�tvl+k,kmr�J-tvq9r w�E<��l7� l9Gyu+¦CI�l�µ�E#JFG9{>Gxs�x3¦�9u H<�>{>r J,E<��l7� l9Gyu+¦CI�l�µ�E#J�s�xv�9u H�kml9r �3tvG�p�s&E#Jmp-tvr G9E%kFs&{>G+w�r p,r {>G+k����>{>r JFq+tvJ-tvK>J-tvq9y9E*°+� È�� È�� É>� È>�m�?���)tvr kbp,J,z%ks&{>�}q9u E&��E��<r �}q9u H#�}E#G�p,E#J%� � � E%kop�q�{>l9J�s&E&pmp,E�J-tvr km{>G}��l9E�G9{>l+k�w�H&p-tvr u u {>G+k#�vl9G�q�E#l)q9u l+k�u {>r G7�vG9{vp,J,EF�2t7z&{>Gw�E<u E\q9J,{>K>J-tv�}�}E#J\��l9G9E�w�E%k,s&J,r q�p,r {>G|w�r µ�H#J,E#G�p,E<E%kopFH#K�tvu E#�}E#G�p�w�r kmq�{>G9r �9u E�w9tvG+k\Æ ÈvÇ>Î%Ï��?�
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]Q^`_a^`_a^cb=^cb���� ¼½¹cf>» � À ¾
	 k%¹ ¾ º2¹ ¾ h h �

j�� y9H#�}r s&l9��EYG9H%s&E%k,kmr p,EYw�{>G+s<u t)q9J,{vnoE%s?p,r {>G�kml+s#s&E%k,kmr �>E�w�E�p,{>l�p,E%k�u E%kF�2t>s&E&pmp,E%k*w�EYu t�k,s&z#G9E>��kml9J*s-y+t3¦s&l9G9E*w�E*kmE%k�s&r G+���2t>s&E%k#��w�r ��r kmH#E%k�E#Gwf ¾ h%ÀLh � º � ¼½À 	 k ¾ ¹ m3ÀLh>�JKS{>l9J�s-y+t>s&l9G9E�w�E*s&E%k��2t>s&E%k#�>{>G)p,J,r E�kml9r �3tvG�pu E#l9J�q9J,{v��{>G+w�E#l9J�s-y+t>��l9E�H#u H#�}E#G�p�q9J,{vnoE&p,H�q�{>l9J�s-y+t>s&l9G9E*w�E%k�s#t>kmE%k#�>t3²+G=w�E*w�H&p,E#J,�}r G9E#J�u E�q9u l+k�q9J,{�s-y9E>�� E&pmp,EYH&p-tvq�E�E%kop*J,H%tvu r k,tv�9u E<q+tvJ*l9G9EY�}H&p,y9{�w�EYq9J,{vnoE%s?p,r �>EYs&{>�}�}EYu Enu+¦CI�l�µ�E#J��2s�xv�9u H�w�E�q9J,H&��H#J,E#G+s&E�E&pw�H%s&J,r p�tvl|q+tvJ-tvK>J-tvq9y9E�°+� È�� È�� É>� È>��{>l|u E<´F¦CI�l�µ�E#J%�

Image résultat

Facette avec
profondeur
constante Z=10

Facette avec
profondeur
constante Z=3

Image résultat

Z=3

Z=3

Z=3

Z=10
Z=10

Z=10
Affichage des facettes

Calcul des fragments des
facettes pour chaque pixel
Stockage des Z

Affichage des couleurs
des facettes en fonction
des Z stockés et d’une
proportion d’occupation
des pixels par les fragments

Calcul des facettes visibles
suivant leur Z stocké en
chaque pixel

Z-Buffer

A-Buffer

87% bleu
13% blanc

97% bleu
3% blanc

19% bleu
42% rouge
39% blanc

72% rouge
28% blanc
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j7E3u+¦CI�l�µ�E#J%Æ Ç9É-ÏVs&u t>k,kmr ��l9E�p,J-t:�3tvr u u E\t:�>E%s�l9GaH%s&J-tvG���{>lal9G9E*�2t>s&E<w���y9H#�}r s&l9��E:�bkml9��w�r ��r kmH*E#Gaq9r ��E#u k��{>l}E#G�s#t>kmE%kSH#u H#�}E#G�p-tvr J,E%k-�?�3p-tvG+w�r k���l9E�u E�´F¦CI�l�µ�E#J%Æ Ç>Ì����>Ç��>�v°9�+É%Ê>Ç��9É%Ì�Ë#Ï+l�p,r u r kmE�u t\�}¨#�}E�kop,J,l+s?p,l9J,E�w�Ew�{>G9G9H#E%k#��E#G¸u l9r�t>w:no{>r K>G+tvG�p<l9G9E)r G���{>J,�)t3p,r {>G¸kml9q9q9u H#�}E#G�p-tvr J,E)w�E)q9J,{>q�{>Jmp,r {>G¸w�� {�s#s&l9q+t3p,r {>G¸w�l¸q9r ��E#u��{>l�w�E�u t�s#t>kmE<H#u H#�}E#G�p-tvr J,E:�?�+q�{>l9J*s-y+t>��l9E<H#u H#�}E#G�p���r kmr �9u EYk#� �aq9J,{vnoE&p-tvG�pY���>{>r JF²+K>l9J,E<°+� É:�\·�s&E%s&r[s&J,H#Ew�{>G+s�l9G9EYu r kop,E�w�E���J-tvK>�}E#G�p-k�q+tvJ�q9r ��E#u0� � E&pmp,EYr G���{>J,�)t3p,r {>GxJ,E#��r E#G�p\��kml9��w�r ��r kmE#J*u EYq9r ��E#u���{>l�u t=s#t>kmEH#u H#�}E#G�p-tvr J,E:��E#G���H#u H#�}E#G�p-kbq9u l+kbq�E&p,r p-k#�+��l9r7km{>G�pbK>H#G9H#J-tvu E#�}E#G�p���{>G+s?p,r {>G|w�E\u0� tvJ-s-y9r p,E%s?p,l9J,E\w�E\u t��)t3¦s-y9r G9E>��j�� r �}q9u H#�}E#G�p-t3p,r {>G}y+tv�9r p,l9E#u u E�w�l=´F¦CI�l�µ�E#J�k#� E&µ�E%s?p,l9E�E#G)E&µ�E&p�kml9J�Ç�È*�9r p-k#��km{>r p������<km{>l+ko¦.q9r ��E#u k��{>l=km{>l+ko¦Cs#t>kmE%kSH#u H#�}E#G�p-tvr J,E%k-�?����{>l+k�t:�>{>G+k�s-y9{>r kmr�w�E�p,r J,E#J�q+tvJmp,r E�w�E�u0� tvJ-s-y9r p,E%s?p,l9J,E��}¨#�}E*w�E�u0�`��­%«.®3£�¢:���l9rVE%kop�l9G9EYkop-t3p,r {>Gx�v°}�9r p-k�E&p�q�{>l9J�u t>��l9E#u u E<G9{vp,J,E�´F¦CI�l�µ�E#J�t)w�E%k�q9r ��E#u k%�2s#t>kmE%k-��kml9��w�r ��r kmH%k�E#G�� �!�km{>l+ko¦.q9r ��E#u k��2km{>l+ko¦Cs#t>kmE%k-�?�+j�� t:�3tvG�p-tvK>E<r �}�}H%w�r t3p*��l9EYu0� {>G�s&{>G+kop-t3p,EYw9tvG+k�u0� l�p,r u r k,t3p,r {>G�w�E�s&EY´F¦CI�l�µ�E#J%�E%kop���l9E\G9{>l+kFtvu u {>G+kbs#tvu s&l9u E#JFw�E%kby9H#�}r s&l9��E%kFw�{>G�pFu t�J,H%km{>u l�p,r {>G=r G9r p,r tvu E\E%kopFE#G=�2tvr p��v°Y��{>r kFkml9q�H#J,r E#l9J,E�au t|J,H%km{>u l�p,r {>G�s-y9{>r kmr E>��q�{>l9J<l9G�p,E#�}q+k�w�E�s#tvu s&l9u�kml9q9q9u H#�}E#G�p-tvr J,E}r G�²+G9r p,H%kmr �)tvu0�#"�G¸q9J-t3p,r ��l9E>�7G9{>l+kl�p,r u r km{>G+k�w�E%kYy9H#�}r s&l9��E%k�w�E=J,H%km{>u l�p,r {>G v%$'&�� v%$'&��[km{>r p�E#G5�2tvr p}w�E=p-tvr u u E��)(+*+,��-�)(+*+,9�Vs&Ea��l9rbG9{>l+kt3µ�J-tvG+s-y9r p�w�E���E%tvl+s&{>l9qxw�E�q9y9H#G9{>�}z#G9E%k�w�� tvu r t>k,k,tvK>E}·+G9{>l+kFG7� H#��r p,{>G+k�q+t>k�s&E#q�E#G+w9tvG�p�u0� tvu r t>k,k,tvK>E>����l9rkml9J,��r E#G�pbu {>J-kbw�E\u t�q9J,{vnoE%s?p,r {>Gaw�� l9G9E*�2t>s&E&pmp,E*p,J,{>q=q�E&p,r p,E<{>l=p,J,z%k�H#u {>r K>G9H#E>��kml9JFl9G9E<w�E%k��2t>s&E%kbw�E\u0��y9H&¦�}r s&l9��E���u t\p-tvr u u E�q9J,{vnoE&p,H#E�w�E�s&E&pmp,E��2t>s&E&pmp,E�q�E#l�pbtvu {>J-kS¨&p,J,E�q9u l+k�q�E&p,r p,E/.���l7� l9G9E*km{>l+ko¦Cs#t>kmEbH#u H#�}E#G�p-tvr J,Ew�� l9G|y9H#�}r s&l9��E>�+s&E���l9r�G9{>l+kFJ-tv�}z#G9E\tvl|q9J,{>�9u z#�}E\s&u t>k,kmr ��l9E:�?�
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j7E�s#tvu s&l9uVw�E<u t}q9J,{>q�{>Jmp,r {>G|w�� {�s#s&l9q+t3p,r {>G|q�{>l9J�l9G9E<�2t>s&E&pmp,EYkmE#l9u E�k#� E&µ�E%s?p,l9E<E#G�w�E#l��aq9y+t>kmE%k#�9q9u l+kl9G9E=q9J,H&¦.q9y+t>kmE���l9rbs&{>G+kmr kop,E=��q9J,H%s#tvu s&l9u E#J%�Vw�E=�)tvG9r z#J,E=w�H&²+G9r p,r �>E>�[u0� E#G+kmE#�Y�9u Eaw�E%k i-m ¾9¿ ¼½À 	 k h	��m3¹ 4¼ ¾ ¹ m3ÀLh�q�{�k,kmr �9u E%k#�7E#G5s&{>G9G+tvr k,k,tvG�p\u0� E#G�p,J,H#E}E&pYu t|km{>Jmp,r E)w�� l9G5q9r ��E#u���{>l5s#t>kmE:�?�7jVta²+K>l9J,E}°+� Ça�}{>G�p,J,E��l9E#u ��l9E%k���J-tvK>�}E#G�p-k�s#tvu s&l9u H%k�q�{>l9JFw�E%k�kmE#K>�}E#G�p-k�w�r µ�H#J,E#G�p-k#� � y+t>s&l9Gaw�E\s&E%k���J-tvK>�}E#G�p�E%kopFkop,{�s�
>H*w9tvG+kl9Gxp-tv�9u E%tvl�w�E�p-tvr u u E , � � , ��� , �=E#G�p,J,H#E%k�q�{>l9J�, �akm{>Jmp,r E%kFq�{�k,kmr �9u E%k�q�{>l9J*l9G�kmE#K>�}E#G�p�p,J-t:�>E#J-k,tvG�p�l9Gq9r ��E#u@�?��E&p�km{>l+k�u t���{>J,�}E\w�� l9GaE#G�p,r E#Jbu {>G9K�G9{>G|kmr K>G9H>��w�E<�v°Y�9r p-k#� � E#Jmp-tvr G+k���J-tvK>�}E#G�p-k#��s&{>�}�}E\s&E#l��=kmEp,J,{>l9�3tvG�pFtvl���s&{>r G+kbw�E%k��2t>s&E&pmp,E%kbq+tvJ�E&��E#�}q9u E>��km{>G�pbE#G=�2tvr pFw�E%kbs&{>�Y�9r G+tvr km{>G+k�w�E*q9u l+kmr E#l9J-k���J-tvK>�}E#G�p-kq9J,r �)tvr J,E%k#��s&{>�}�}E<G9{>l+kbu0� E&��q9u r ��l9E#J,{>G+k�q9u l+kFu {>r G7�
KSE#G+w9tvG�p\u taq9J,E#�}r z#J,EYq9y+t>kmE>��G9{>l+k�p,J-t7z&{>G+k�u E%k\��{>J-w9k\w�E}u t��2t>s&E&pmp,E}l9G�q+tvJ\l9G¸kml9J\u taK>J,r u u E}w�E�u t�2t>s&E\w�E\u0� y9H#�}r s&l9��E>�9E#G|s#tvu s&l9u tvG�pbu t�w�r J,E%s?p,r {>Gaw�� H#�>{>u l�p,r {>G=u t�q9u l+k�J-tvq9r w�E\E#G
�x{>l=E#G��)q�{>l9J�s-y+t>s&l9G9Ew�E%kbÇ�tvJ,¨&p,E%k#��tvr G+kmr���l7� l9G=�2t>s?p,E#l9JFw�E\w�H#q9u t>s&E#�}E#G�pbu E*u {>G9K}w�E\s&E&pmp,E<tvJ,¨&p,E>� � E*�2t>s?p,E#l9JbG9{>l+k�q�E#J,�}E&p�w�E�2tvr J,EFH#�>{>u l9E#J�u t\q�{�kmr p,r {>G�s&{>l9J-tvG�p,EFw�E�w�H#q9u t>s&E#�}E#G�p�kml9J�u0� tvJ,¨&p,E>�3p,{>l�p�E#G�w�H&p,E%s?p-tvG�p�kmr9{>G)r G�p,E#J-kmE%s?p,EFl9G9Eu r K>G9E<�>E#Jmp,r s#tvu E\{>lxy9{>J,r �#{>G�p-tvu E\w�E�u t}K>J,r u u E>�
"�G|�2tvr p*s&E#u t}J,E#��r E#G�p��}E%kop,r �}E#J�u E%kFE#G�p,J,H#E%kFE&p�u E%k�km{>Jmp,r E%kF�
�
1 ó�ù3ó-ð�ç0û á�à:á�ù:û ÷%áoú��#ý�þ õ#üoüoý:ùvá�ý:ö:á � ó-üoáCç2ç0á��váoô2çVñ��oö��oð0ó-ú áoøFáoö&ç[üoõ?ö:ö#ý:á�ô0õ?ý:ôVú áSö:õ?ø à:á�� $.ÝmØ���ß.évÚ��



��� �������G�����.��
���
�	�
������ 	�����©T�mÂT��
 
��Z��
3�Q �a�*Â9ÂL
�Â ÍvÎ

Frag[6][17] Frag[15][19] Frag[24][15] Frag[0][16] Frag[0][19]

Frag[4][27] Frag[21][5] Frag[29][11] Frag[11][18] Frag[8][23]

Frag[14][28] Frag[28][16] Frag[1][22] Frag[4][20] Frag[2][30]

Frag[21][3] Frag[26][10] Frag[25][3] Frag[13][19] Frag[4][19]

�
�����9°+� Ç ��� ÷%áoøFù:ú áoô�à:á�� ð0ó-ñ?øFáoö&ç0ô7ù:ð��oümó-ú üoý:ú �oôVáCç7ô2ç0õ#ü�� �oôVà3ó-ö:ô7ý:ö:á[ç.ó
�:ú á��:à:õ?ö&ç7ú áSù:ð2áoøFû áoð�û ö:à:áC÷Fû ö:à:û �#ý:áSú áSö#ý:ø&�oð2õà:á�ô0õ?ý:ô � ù:û ÷%áoú�' õ?ý)à:á�ô0õ?ý:ô � ümó-ô0á#-%�+ù3ó-ð�ú á��#ý:áoú�ú á�ô0áoñ?øFáoö&çbð2áoö&ç0ð2á*à3ó-ö:ôbú á�ù:û ÷%áoú+' õ?ý)à3ó-ö:ôbú ó\ümó-ô0á(�oú �oøFáoö&ç.ó-û ð2á#-%�9ç.ó-ö:à:û ô
�#ý:á�ú á�ô0áoüoõ?ö:à\û ö:à:áC÷�ù:ð��oüoû ô0á�ú á�ö#ý:ø&�oð2õbù3ó-ðVú á��#ý:áoú�üoá�ô0áoñ?øFáoö&çVô0õ?ð�ç[à:á�üoá�ù:û ÷%áoú � 1 áoô��3�oü%�:áoôSû ö:à:û �#ý:áoö&ç[ú þ û ö&ç��oð2û áoý:ðVà:á�ú ó
� ó-üoáCç2ç0á�� �#ý:û�áoô2çVç0õ?ý6:2õ?ý:ð2ôVõ?ð2û áoö&ç��oá�à3ó-ö:ôVú áSø&,oøFá[ô0áoö:ô ' û ö:à:û ð2áoüCç[û üoû -%�

u0� r G�p,H#J,r E#l9J�w�� l9G9E�s#t>kmE\H#u H#�}E#G�p-tvr J,E\w�E<u t�K>J,r u u E����>{>r J�²+K>l9J,E*°+� °��?�
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1 2 3 4 5 6 70

15

14

12

11
10

9

8

13

22 21201918 171623

24
25

27

28
29

30

31

26

Index d’entrée
N 29 pour
la table des
fragments

o

Partie d’hémicube

Cases
élémentaires

Conversion des entrées/sorties
en index de tableau de fragments

Index de sortie
N 14 pour
la table des
fragments

o

Extra
ctio

n

Fra
g[29][1

4]

1
1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1

1
1
1
1

1
1
1

0
0
0

0
0

0
0

0
0
0

0
0
0

0
0

0
0

0
0

0
0

0
0
0 0x1071f7fffffff

=

=

Fragment
( représentation visuelle )

Fragment
( représentation binaire )

Fragment
( codage réél )

Facette 3D

Hémicube

Arête de facette
orientée

5

Projection de
la facette 3D
sur l’hémicube

Calcul de la sortie
du segment dans

la case élémentaire

4

Calcul de l’entrée
du segment dans

la case élémentaire

3

1

Sous-cases

2
Traitement d’une arête de la
facette, par case élémentaire

entrée

sortie

�
������°+� °�� 
#ü%���oø�ó�à:áVümó-ú üoý:úvà�þ ý:ö � ð0ó-ñ?øFáoö&ç�ùvõ?ý:ð�ý:ö:áVùvõ?ð�ç0û õ?ö�à�þ ó-ð�,Cç0áSó-ù:ù3ó-ð�ç0áoö3ó-ö&ç<;�ý:ö:á � ó-üoáCç2ç0á��%ô0ý:ð�ý:ö&���oøFû üoý��vá��

Pixel (ou case d’hémicube)

Facette

Fragment 8x8
correspondant

Point d’inflexion

Pixel (ou case d’hémicube)
Fragment 8x8
correspondant

sous-cases
vides

�
������°+� Í � � ÷%áoøFù:ú áoô�à:á+� ð0ó-ñ?øFáoö&ç0ôVö:õ?ö*ù:ð��oümó-ú üoý:ú �oôSù3ó-ð7ú ó�ç.ó
�:ú á��
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0
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0
0
0
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0
0

0
0
0
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0
0
0
0

0
0

0
0
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0
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1
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0
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0
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1
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0
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Combinaison des fragments
précalculés dans une table

Fragment
résultat

�
������°+� � � � ÷%áoøFù:ú áoô7à:á+� ð0ó-ñ?øFáoö&ç0ôVð��oô0ý:ú ç.ó,ç0ô[à:á�ú ó�üoõ?ø��:û ö3ó-û ô0õ?ö�ú õ?ñ?û �#ý:á�à:á+� ð0ó-ñ?øFáoö&ç0ôVù:ð��oümó-ú üoý:ú �oô
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Tracé 3ème arête(bleu)

&

&

&

3

Tracé 2de arête(vert)

&

&

2

Résultats de
l’opération
logique
sur deux

fragments

ET

Tracé 1ère arête(rouge)1

Tableau résultat
de fragments

Fragment “plein” calculé lors
du remplissage de facette

�
�����V°+� Ë�� .+ð2õ#üoáoô0ô0ý:ô�ç0õ-ç.ó-ú�à:á�ümó-ú üoý:ú�à:áoô+� ð0ó-ñ?øFáoö&ç0ô�à�þ ý:ö:á�� ó-üoáCç2ç0á���|�áoð�ç.ó-û ö:ô � ð0ó-ñ?øFáoö&ç0ô�à:á�ù:û ÷%áoú�' ó-ý%÷�ô0õ?øFøFáCç0ô[à:áú ó)� ó-üoáCç2ç0á\ö:õ-ç.ó-øFøFáoö&ç!-�ô0õ?ö&çFümó-ú üoý:ú �oôbù3ó-ð�ý:ö � � ú õ?ñ?û �#ý:á�áoö&ç0ð2á\ú áoô�à:û 2/�oð2áoö&ç0ô � ð0ó-ñ?øFáoö&ç0ôbû ö&ç0áoð �&áoö3ó-ö&ç�à3ó-ö:ôbüoá�ù:û ÷%áoú �
1 õ?ð2ô��#ý:ábú þ �Cç.ó-ùvá�à:á�ð2áoøFù:ú û ô0ô.ó-ñ?á�à:á�ú ó � ó-üoáCç2ç0áFó�ú û áoý��>ú áoôSù:û ÷%áoú ô>;Fú þ û ö&ç��oð2û áoý:ðSà:á�ú ó � ó-üoáCç2ç0ábùvõ?ô0ô��oà:áoö&ç�ý:ö � ð0ó-ñ?øFáoö&ç�à:û ç
� ù:ú áoû ö � �3ü?þ áoô2ç � ; � à:û ð2á�ý:ö*áoö&ç0û áoðVà:õ?ö&ç7ç0õ?ý:ôVú áoô �:û ç0ô7ô0õ?ö&ç ; � �

q+tvJ-s&{>l9J,l9E�E#G|s-y+t>��l9E*q9r ��E#u���{>l|s#t>kmE\w�� y9H#�}r s&l9��E:�?�9E&pbu E%k���J-tvK>�}E#G�p-kbw�E��2t>s&E&pmp,E%kFkm{>G�pFt3��s-y9H%kbtvl=q9J,{v¦J-t3p-t<w�E�u E#l9J�q9J,{>q�{>Jmp,r {>G�w�� {�s#s&l9q+t3p,r {>G�w�l�q9r ��E#u[��{>l=s#t>kmE�w�� y9H#�}r s&l9��E:�F·�q9u l+kmr E#l9J-k�{>q�H#J-t3p,r {>G+k�u {>K>r ��l9E%kkm{>G�pFl9G9E\��{>r k�w�E\q9u l+kFJ,H%tvu r kmH#E%k\���>{>r Jb²+K>l9J,E\°+� Ê�E&p�tvu K>{>J,r p,y9�}E�É%Ç���q�{>l9J�s&{>G9G+t�I p,J,E\u t}s&{>G�p,J,r �9l�p,r {>G|w�Es-y+t>s&l9G|w�E�s&E%k���J-tvK>�}E#G�p-k#�
2=º ¿ p;m3¹ k/1[¼½À b�� ´�u K>{>J,r p,y9�}E<w�E�s#tvu s&l9u7w�E<u t}s&{>l9u E#l9J�w�� l9G|q9r ��E#u7w�E#q9l9r kFl9G9E<u r kop,E�w�E*��J-tvK>�}E#G�p-k
�XmJpTf � g[»Qm3À � tvu s&l9u � ��tvu E#l9J � K�r ��E#u.�2´�I�l�µ�E#J��:K>J,r u u E:�
��p�»Qm
	�p�»�h<u E%kbq9r ��E#u k���w�E<u t�K>J,r u u E�
 ¾ ¹ m3À�3tvu E#l9J � q9r ��E#u�� Ì��s&l9�Yl9u � ��J-tvK��hÌ3�9Ì��
��p�»Qm
	�p�»�h<u E%k���J-tvK>�}E#G�p-kFw�E\u t}u r kop,E*p,J,r H#E<q�{>l9J�s&E\q9r ��E#u�
 ¾ ¹ m3À
� � ª�J,r u u E�� � 8 � u r kop,E � ��J-tvK>�}E#G�p��¸��J-tvK�s&{>G�p,r E#G�pFu t��3tvu E#l9J�w�la��J-tvK>�}E#G�p
� � ª�J,r u u E�� � 8 � u r kop,E � ��J-tvK>�}E#G�p��½s&{>l9u E#l9J�s&{>G�p,r E#G�pFu t)s&{>l9u E#l9JFw�la��J-tvK>�}E#G�p
� ¹[K>J,r u u E�� � 8 � u r kop,E � ��J-tvK>�}E#G�p��¸��J-tvK 2=ºcp;mJhs&{>G�p,J,r �9l�p,r {>G � ��J-tvK�� � {>G�p,J,r �9l�p,r {>G ��� J-tvK>�}E#G�p:��K>J,r u u E�� � 8 � u r kop,E � ��J-tvK>�}E#G�p��¸��J-tvK����

s&{>G�p,J,r �9l�p,r {>G � ��J-tvK���� � $, � ���
�3tvu E#l9J � q9r ��E#u���� ��K>J,r u u E�� � 8 � u r kop,E � ��J-tvK>�}E#G�p��½s&{>l9u E#l9J)��s&{>G�p,J,r �9l�p,r {>G � ��J-tvK����
� � �xr kmE\�*no{>l9J�w�la��J-tvK>�}E#G�pFs&l9�Yl9u H�t>s?p,l9E#u7w�E�s&E\q9r ��E#us&l9�Yl9u � ��J-tvK � �QK>J,r u u E�� � 8 � u r kop,E � ��J-tvK>�}E#G�p��¸��J-tvK��


F¹ 	 h%¹

F¹ 	


F¹ 	

F¹ 	 �XmJpTf � g[»Qm3À
jVt|q9J,{�s&H%w�l9J,E)w�� H#�3tvu l+t3p,r {>G5w�l5G9{>�Y�9J,E)w�E��9r p-kY� $>�7q�E#J,�}E&pmp-tvG�p�w�E�s#tvu s&l9u E#JYs&E&pmp,E=s&{>G�p,J,r �9l�p,r {>G
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Z=3

Z=3

Z=3

Z=10 Z=10

Z=10

Calcul des fragments des
facettes, et insertion dans la liste
triée en fonction de leur Z

Z=12

Z=12
Z=12

Z=12

Lis
te

 tr
ié

e e
n 

Z

1

2

Affichage des fragments de
la liste, en allant du plus
proche vers le plus éloigné et
Calcul de la contribution de
chaque fragment

& ~

& ~

=

=

Z=3

Z=10

Z=12

12 sous-cases
sur 64 sont bleues

27 sous-cases
sur 64 sont rouges

24 sous-cases
sur 64 sont vertes

| =

| =

| =

=& ~

Calcul du nouveau
fragment cumulé
du pixel

Nouveau
fragment
cumulé

Nouveau
fragment
cumulé

Nouveau
fragment
cumulé

Calcul du nouveau
fragment cumulé
du pixel

Calcul du nouveau
fragment cumulé
du pixel

Contribution du
premier fragment
de la liste triée

Contribution du
second fragment
de la liste triée

Contribution du
troisième fragment
de la liste triée

1

2

3

Le fragment actuel
du pixel est vide

Liste triée
des fragments

3
Calcul de la couleur finale (ou du facteur
de forme s’il s’agit d’un hémicube)

12/64 x + 27/64 x + 24/64 x + 1/64 x =

Couleur finale
(ou facteur de forme)

�
������°+� Ê � |�ó-ú üoý:ú3áCç7ó��Fü%�3ó-ñ?áSà:áVú ó�üoõ?ý:ú áoý:ð+' õ?ýFà:ý&� ó-üCç0áoý:ð�à:á � õ?ð2øFá#- � ö3ó-ú á��#áoöFümó-ú üoý:ú ó-ö&ç7ú ó�üoõ?ö&ç0ð2û �:ý%ç0û õ?ö�à:áVü%�3ó-üoý:öà:áoô�� ð0ó-ñ?øFáoö&ç0ôVô0áSù:ð2õ6:2áCç.ó-ö&çSô0ý:ð7ý:ö*ù:û ÷%áoú ' õ?ý*ý:ö:á�ümó-ô0á�à�þ ���oøFû üoý��vá#-
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E%kop�w�{>G9G9H#E�q+tvJYu0� tvu K>{>J,r p,y9�}ExÉ#°+�#"�G½q9J,r G+s&r q�E>�Ss&E#u t�s&{>G+kmr kop,E��xE&µ�E%s?p,l9E#J , ��w�H%s#tvu tvK>E%k<w�E=�9r p-k�q�{>l9Jw�H&p,E%s?p,E#J�s-y+t>s&l9G½w�E%k��9r p-k�� $=w9tvG+k�u E���J-tvK>�}E#G�p%�7E&p}�|r G+s&J,H#�}E#G�p,E#JYu E)�2t>s?p,E#l9J�w�� {�s#s&l9q+t3p,r {>G½s-y+t>��l9E��{>r k���l7� l9G $�E%kopbJ,E#G+s&{>G�p,J,H>� � E%k�w�H%s#tvu tvK>E%k�p,J,z%k�G9{>�Y�9J,E#l���� , ��q+tvJ���J-tvK>�}E#G�p?�Sq�E#l9�>E#G�pb¨&p,J,E�{>q�p,r �}r kmH%k#�kmr�{>G|q9J,H%s#tvu s&l9u E\w9tvG+kbl9G9E\p-tv�9u E<kop-t3p,r ��l9E>�9u0� E#G+kmE#�Y�9u E<w�E%kb{�s#s&l9q+t3p,r {>G+kbq�{>l9Jbp,{>l�p,E%kFu E%kFs&{>�Y�9r G+tvr km{>G+kq�{�k,kmr �9u E%kbw�E $*E&p�w�E (}kml9Jbl9G9E\{>laq9u l+kmr E#l9J-kbu r K>G9E%kbw�la��J-tvK>�}E#G�p%��� u0� tvr w�E<w�E<s&E&pmp,E\p-tv�9u E>��{>Gaq9J,{�s&H%w�Etvu {>J-k)�½w�E%k=w�H%s#tvu tvK>E%k)kml+s#s&E%k,kmr �2k)u r K>G9E�q+tvJ=u r K>G9E½��q+tvJ=J-tvG9K>H#Exw�E �5�9r p-k�E&paG9{>G�q9u l+k�l9G�q+tvJ�l9G��?�k,t>s-y+tvG�p*��l9E�u t)p-tvr u u E}w�� l9G9EYp,E#u u EYp-tv�9u EYE%kop<w�E�u0� {>J-w�J,EYw�E &������ {�s?p,E&p-k#��t:�>E%s��eu E�G9{>�Y�9J,E�w�E�u r K>G9E%k#�
K�tvJ*E&��E#�}q9u E>�7kmrS{>G�G9E�q9J,H%s#tvu s&l9u E���l7� l9G9E}u r K>G9EYE#G�p,r z#J,E>��r u[�2tvl+w�J-t=q9J,{�s&H%w�E#J\���=w�H%s#tvu tvK>E%k*kml+s#s&E%k,kmr �2k�2tvlau r E#law�E , ����q�{>l9JFs&{>G9G+t�I p,J,E�u0� tvr J,E*{�s#s&l9q9H#E*q+tvJbu E*��J-tvK>�}E#G�p%�Lr*tvG+kb�� �¡�¢-£9¤ ¥���G9{>l+k�q9J,{�s&H%w�{>G+k�E#G����{>r k#�9km{>r p�l9G9E*p-tv�9u E�kop-t3p,r ��l9E<w�E\p-tvr u u E ,Vv�	�{�E#G���r J,{>G7��q�{>l9J�kop,{�s�
>E#JFw�E#l��au r K>G9E%kFw�la��J-tvK>�}E#G�p%�
2=º ¿ p;m3¹ k/1[¼½À bL] ´�u K>{>J,r p,y9�}E<w�E�s#tvu s&l9u7w�E<u t}s&{>G�p,J,r �9l�p,r {>G|w�� l9Ga��J-tvK>�}E#G�p
�XmJpTf � g[»Qm3À À 	 k%¹2ÀVm � {>G�p,J,r �9l�p,r {>G ��� J-tvK>�}E#G�p:�2À 	 k%¹2ÀVm�
}ºcp 	[¿ ��J-tvK��
� � ��G=u r p�u E%k<É%�Yq9J,E#�}r E#J-kb�9r p-kFE&p�{>GaJ,H%s&l9q9z#J,E*u E<G9{>�Y�9J,E<w�E\�9r p-kF�3tvu tvG�p<É
� � �Stv�9u E � I�r p-k � É�E%kopFl9G9E\p-tv�9u E<q9J,H%s#tvu s&l9u H#E\w�� E#G�p,r E#J-k#�9s&{>G�p,E#G+tvG�pFu E\G9{>�Y�9J,E<w�E<�9r p-k��aÉ>�
� � ¯�{>l9JFw�E%kb�3tvu E#l9J-kFtvu u tvG�p�w�E�Ì}�}��Í>ÍvÇ>�=�0ÈYu r K>G9E%kFw�E\��J-tvK>�}E#G�p-k-�p-tvr u u E � É �Zt[tv�9u E � I�r p-k � É>Æ���J-tvK�� Ì3��µ�µ�Ï��
� � ��G=u r p�u E%k<É%�Yq9J,E#�}r E#J-kb�9r p-kFE&p�{>GaJ,H%s&l9q9z#J,E*u E<G9{>�Y�9J,E<w�E\�9r p-kF�3tvu tvG�p<Ép-tvr u u E � È��Zt[tv�9u E � I�r p-k � É>Æ��@��J-tvK�� Ì3��µ�µ�Ì>Ì>Ì>Ì���
�É%�YÏ��
� � ��G=u r p�u E%k<É%�Yq9J,E#�}r E#J-kb�9r p-kFE&p�{>GaJ,H%s&l9q9z#J,E*u E<G9{>�Y�9J,E<w�E\�9r p-kF�3tvu tvG�p<Ép-tvr u u E � Ç��Zt[tv�9u E � I�r p-k � É>Æ��@��J-tvK�� Ì3��µ�µ�Ì>Ì>Ì>Ì>Ì>Ì>Ì>Ì���
=Ç�È�Ï��
� � ��G=u r p�u E%k<É%�Yq9J,E#�}r E#J-kb�9r p-kFE&p�{>GaJ,H%s&l9q9z#J,E*u E<G9{>�Y�9J,E<w�E\�9r p-kF�3tvu tvG�p<Ép-tvr u u E � °
�Zt[tv�9u E � I�r p-k � É>Æ��@��J-tvK�� Ì3��µ�µ�Ì>Ì>Ì>Ì>Ì>Ì>Ì>Ì>Ì>Ì>Ì>Ì���
=°�Ê�Ï��J,E&p,{>l9J,G9E��Vp-tvr u u E � É �Qp-tvr u u E � È � p-tvr u u E � Ç�� p-tvr u u E � °����


F¹ 	 �XmJpTf � g[»Qm3À
j7EY´F¦CI�l�µ�E#J%�9q9J,{>K>J-tv�}�}H<km{>l+k�s&E&pmp,E<��{>J,�}E>�+E%kop�E&��p,J,¨#�}E#�}E#G�p�J-tvq9r w�E>�+s#tvJ�u t}q9u l9q+tvJmp*w�E%kF{>q�H#J-t3p,r {>G+k�xE&µ�E%s?p,l9E#J�km{>G�p�J,E#q9J,H%kmE#G�p,H#E%k<q+tvJYw�E%k�{>q�H#J-t3p,r {>G+k<��{�{>u H#E#G9G9E%k�tvl¸p,E#�}q+k�w�E=s#tvu s&l9u�G9H#K>u r K>E%tv�9u E>� � E&¦q�E#G+w9tvG�p%�[u {>J-kYw�E=u t�s&J,H%t3p,r {>G½w�� l9G9E=u r kop,Eaw�E���J-tvK>�}E#G�p-k�E#G½l9G½q9r ��E#u0�[G9{>l+kYt:�>{>G+k<l9G9E={>q�H#J-t3p,r {>G½w�Eq+tvJ-s&{>l9J-k�E&pFw�� r G+kmE#Jmp,r {>G=w�E���J-tvK>�}E#G�p-k�w9tvG+k�l9G9E*u r kop,E�p,J,r H#E*kml9r �3tvG�pbw�E%k��3tvu E#l9J-k�w�E�q9J,{v��{>G+w�E#l9J-k#� � E&pmp,E{>q�H#J-t3p,r {>G�q�{>l9J,J-tvr p\¨&p,J,E�p,J,z%k\u {>l9J-w�E)�aK>H#J,E#J%��kmr�s&E#Jmp-tvr G9E%k*{>q�p,r �}r k,t3p,r {>G+k\G7� H&p-tvr E#G�p<q+t>k\J,H%tvu r kmH#E%k#� "�GE&µ�E&p%��kml9q9q�{�km{>G+kF��l9E�G9{>l+k�t:�>{>G+k�l9G9EYk,s&z#G9E�s&{>�}q�{>Jmp-tvG�pFq9u l+kmr E#l9J-k�s&E#G�p-tvr G9E%kFw�E��}r u u r E#J-k�w�E\�2t>s&E&pmp,E%k#�r u�E%kopYq9J,{>�+tv�9u E>�7kml9r �3tvG�p�u t|s&{>G�²+K>l9J-t3p,r {>G¸w�E�s&E&pmp,E=k,s&z#G9E>�7��l9E���E%tvl+s&{>l9q¸w�E)�2t>s&E&pmp,E%k<J,r k,��l9E#G�p�w�E�kmEq9J,{vnoE&p,E#JYkml9JYu E��}¨#�}E=q9r ��E#u0�SÑ�l9q9q�{�km{>G+kY��l9Eas&E=km{>r pYu E=s#t>k#�VE&p}��l9E>�Vq+tvJYE&��E#�}q9u E>��v (+(+(aq�{>u ��K>{>G9E%k#�kmE�q9J,{vnoE&pmp,E#G�p}kml9JYu E=�}¨#�}E=q9r ��E#u0�S��{>l+kYt:�>{>G+k�tvu {>J-k��xK>H#J,E#J�l9G9E=u r kop,Eaw�E v (+(+(a��J-tvK>�}E#G�p-k<q�{>l9J�l9GkmE#l9u7q9r ��E#u�� � E&pmp,EYkmr p,l+t3p,r {>G|G7� E%kop�q+t>k�t>s#s&E#q�p-tv�9u E<E#G|p,E#J,�}E�w�E<p,E#�}q+kF�)t>s-y9r G9E>�9G9r[w�� E%kmq+t>s&E<�}H#�}{>r J,El�p,r u r kmH>�>kml9Jmp,{>l�p�kmr�E#u u EFE%kop�J,E#q9J,{�w�l9r p,Ebq�{>l9JSp,{>l+k�u E%kSq9r ��E#u k�w�EFu t*K>J,r u u E>�v��{>l+kSq9J,{>q�{�km{>G+k[w�{>G+sbq9u l+kmr E#l9J-k{>q�p,r �}r k,t3p,r {>G+k#� tV{>l�p\w�� tv��{>J-w���u {>J-k,��l7� l9G�H#u H#�}E#G�p\w�{>r p\¨&p,J,EYr G+kmH#J,H�w9tvG+k�u t�u r kop,E}w�E%k���J-tvK>�}E#G�p-k#��G9{>l+ks#tvu s&l9u {>G+kVu E��)t>k,��l9E�s&l9�Yl9u Hbw�E%k7��J-tvK>�}E#G�p-kVq9J,H%s&H%w9tvG�p[u0� H#u H#�}E#G�pS��r G+kmH#J,E#J%�%´�r G+kmr0�3kmr�s&E��)t>k,��l9E�s&l9�Yl9u HE%kopDFoq9u E#r GLHY�@p,{>l+k�u E%k��9r p-k�w�l��)t>k,��l9E�km{>G�p�� $:�?��tvu {>J-k�G9{>l+k�G9E�q9J,{�s&H%w�{>G+k�q+t>k���km{>G)r G+kmE#Jmp,r {>G7�>q9l9r k,��l9Eu E<��J-tvK>�}E#G�p��)r G+kmH#J,E#J�kmE#J-t)w�E<p,{>l�p,E<�2t7z&{>Gx�)t>k,��l9H<q+tvJ�u E%k�tvl�p,J,E%k#�B"�G+kml9r p,E>��kmrVG9{>l+kFq�{>l9�>{>G+kFr G+kmH#J,E#Js&E&p<H#u H#�}E#G�p=��r u�J,E%kop,E)w�{>G+s�l9G9E}q+tvJmp,r E)w�E)s&E���J-tvK>�}E#G�p���l9r�E%kop<��r kmr �9u E>���)tvu K>J,H�u E%k<tvl�p,J,E%k���J-tvK>�}E#G�p-kkmE=q9J,{vnoE&p-tvG�p�t:�3tvG�pYu l9r@�?�[G9{>l+k�s#tvu s&l9u {>G+k�u E���J-tvK>�}E#G�p�s&l9�Yl9u H=E#G5p,E#G+tvG�p}s&{>�}q�p,E=w�Eas&E&pmp,Ear G+kmE#Jmp,r {>G��u EY��J-tvK>�}E#G�p*s&l9�Yl9u HYE%kop*u t=km{>�}�}E�w�E%k���J-tvK>�}E#G�p-k�q9J,H%s&H%w9tvG�p�u0� H#u H#�}E#G�p\r G+kmH#J,H>�+u l9rS�xs&{>�}q9J,r k-�?��Ñ�r[u E�)t>k,��l9E�tvr G+kmr�s&l9�Yl9u H�w�E#��r E#G�p�Foq9u E#r GLH}t:�3tvG�p*w�� t:�>{>r J*t3pmp,E#r G�p\u t�²+G�w�E�u t�u r kop,E>��G9{>l+k\w�H&p,J,l9r km{>G+k*tvu {>J-ku tap,{vp-tvu r p,H�w�l5J,E%kop,E�w�E)u t|u r kop,E>�[��l9r�J,E#q9J,H%kmE#G�p,E)w�E%k<H#u H#�}E#G�p-k<G9{>G5��r kmr �9u E%k#� � E%k�w�E#l���{>q�p,r �}r k,t3p,r {>G+kK�tvJ-tvG�p,r k,kmE#G�p�w�E#l��=s-y9{�kmE%k�·�G9{>l+k�G9E�q�{>l9�>{>G+k�t:�>{>r J�l9G9E*u r kop,E*w�E*q9u l+kbw�E*�v°YH#u H#�}E#G�p-k*��l9G9E��2t>s&E&pmp,E*q+tvJkm{>l+ko¦.q9r ��E#u���{>lakm{>l+ko¦Cs#t>kmE:��w�{>G+sv�9s&E<��l9r�E%kopbE#Gaq9u l+kby+tvl�p,E#�}E#G�pFr �}q9J,{>�+tv�9u E>��E#Gaq9J-t3p,r ��l9E:�?��E&pFG9{>l+k�G9Es&{>G+kmE#J,�>{>G+k�q+t>k�u E%k���J-tvK>�}E#G�p-k�r G�l�p,r u E%k#�9sv� E%kopm¦C�3¦Cw�r J,E*s&E#l��=��l9r7kmE#J,{>G�p��)t>k,��l9H%k�q+tvJbw�� tvl�p,J,E%k���J-tvK>�}E#G�p-ku E%kbq9J,H%s&H%w9tvG�p�w9tvG+kbu t�u r kop,E>�+j�� r u u l+kop,J-t3p,r {>G|w�E�s&E%kFw�E#l��={>q�p,r �}r k,t3p,r {>G+kbE%kopF��{>l9J,G9r E\q+tvJFu tY²+K>l9J,E\°+� Î9���{>l+k�q�{>l9�>{>G+k�G9H%tvG9�}{>r G+k�H&p,E#G+w�J,E�u tYkmE%s&{>G+w�E�{>q�p,r �}r k,t3p,r {>G=��l9G=s#t>k�q9u l+k�K>H#G9H#J-tvu0�+"�G=E&µ�E&p%��G9{>l+ks#tvu s&l9u {>G+kVr s&r�u E���J-tvK>�}E#G�pSs&l9�Yl9u H�w�E�p,{>l+k[u E%kVH#u H#�}E#G�p-k[q9J,H%s&H%w9tvG�p[u E�G9{>l9�>E%tvl<��J-tvK>�}E#G�pVr G+kmH#J,H��v�vÑ�� r u�E%kop
�
1 á[ümó-ú üoý:ú>à:ý � ð0ó-ñ?øFáoö&ç�üoý:ø�ý:ú �Và:áoô �oú �oøFáoö&ç0ô�ù:ð��oü��oà3ó-ö&çVú þ �oú �oøFáoö&ç ;�û ö:ô��oð2áoð�áoô2ç�ç0ð��oô7ð0ó-ù:û à:á��%ümó-ð�üoáCç2ç0á�õ?ù��oð0ó,ç0û õ?ö�áoô2ç
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Z=3

Z=12

Z=15

Liste actuelle

Nouveau
fragment

Z=3 Z=12

NIL

Z=3 Z=12

NIL

?
Z=15 < Z=3 Faux

Z=15

? Z=15 < Z=12 Faux

&~ ¹0 Vrai

?

?

Conditions d’insertion

(Également condition pour continuer
la recherche d’insertion)

?

&~ ¹0 Faux
?

(Également condition pour continuer
la recherche d’insertion)

recherche de la position d’insertion suivante

ARRET de recherche de la position d’insertion suivante

Destruction du fragment
masqué par le(s) fragment(s)
précédent(s) dans la liste

Liste

2

1

Conditions d’insertion

2

1

Z=3 Z=12

NIL

Liste

Liste inchangée
Z=3 Z=12

NIL

Recherche
d’insertion

Recherche
d’insertion

Z=3

Z=12

Z=15

Liste actuelle

Nouveau
fragment

Z=3 Z=12

NIL

?
Z=10 < Z=3 Faux

? Z=10 < Z=12 Vrai

&~ ¹0 Vrai

?

?

Conditions d’insertion

(Également condition pour continuer
la recherche d’insertion)

?

&~ ¹0?

(Également condition pour continuer
la recherche d’insertion)

recherche de la position d’insertion suivante

Insertion du fragment

Liste

2

1

Conditions d’insertion

2

1

Recherche
d’insertion

Recherche
d’insertion

Z=15

Z=10

Z=3 Z=12

NIL

Z=15

Z=10

Liste Z=3 Z=12

NIL

Z=15

Vrai

Liste
modifiée

Z=3 Z=12

NIL

Z=15Z=10 =
?

Condition de destruction

Vrai

Liste Z=3 Z=12

NIL

Z=15Z=10

Liste
modifiée Z=3

NIL

Z=10

Destruction des éléménts positionnés après le fragment inséré

Vérification du reste de la liste après l’élément inséré

|

�
�����7°+� Î � 1 áoôSà:áoý%÷�õ?ù%ç0û øFû ô.ó,ç0û õ?ö:ôSá!2>áoüCç0ý��oáoô�ô0ý:ðSú ó�üoð��mó,ç0û õ?öYà:áoô�ú û ô2ç0áoôSà:á � ð0ó-ñ?øFáoö&ç0ô�ùvõ?ý:ðSý:ö�ù:û ÷%áoú ���¸ñ&ó-ý:ü%�:á���ú áö:õ?ý �&ámó-ý � ð0ó-ñ?øFáoö&ç[áoô2ç[à��Cç0ð2ý:û ç�ó��?ó-ö&çSà�þ ,Cç0ð2á�û ö:ô��oð����vümó-ð[û ú�ô0áoð0óFø�ó-ô��#ý���ù3ó-ôSý:ö)� ð0ó-ñ?øFáoö&ç[ú á�ù:ð��oü��oà3ó-ö&ç�à3ó-ö:ô[ú óbú û ô2ç0á����à:ð2õ?û ç0á���ú þ û ö:ô0áoð�ç0û õ?ö�à�þ ý:öYö:õ?ý �&ámó-ý � ð0ó-ñ?øFáoö&ç���áCç�ô.ó�üoõ?ø��:û ö3ó-û ô0õ?öYú õ?ñ?û �#ý:á�ó��&áoüFú áoô � ð0ó-ñ?øFáoö&ç0ô�ú ábù:ð��oü��oà3ó-ö&ç��+ù:ð2õ#à:ý:û ç�ý:öø�ó-ô��#ý:á��2ù:ú áoû ö��&' ç0õ?ý:ôSú áoô��:û ç0ô[à:ý�� ð0ó-ñ?øFáoö&ç[üoý:ø�ý:ú ��ô0õ?ö&ç>; � -%�V|�áoüoû9óFùvõ?ý:ð[á!2>áCç�ú óbà:áoô2ç0ð2ý:üCç0û õ?ö�à:á�ç0õ?ý:ôSú áoô � ð0ó-ñ?øFáoö&ç0ôô0ý:û �?ó-ö&çVú þ �oú �oøFáoö&ç7û ö:ô��oð����3ù:ý:û ô��#ý�þ û ú ô7ô0õ?ö&çVø�ó-ô��#ý��oô��
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q9u E#r G7��G9{>l+k�w�H&p,J,l9r km{>G+k�u t<u r kop,E���l9r�u E*kml9r p%��kmr G9{>G)G9{>l+k�G9EF�2tvr km{>G+k�J,r E#G7����{>l+k�q�{>l9J,J,r {>G+k�w�{>G+sFq9J,{>q�{�kmE#Jw�E�s&{>G�p,r G�l9E#J�w�E<q+tvJ-s&{>l9J,r Jbu t}u r kop,EYw�E%kb��J-tvK>�}E#G�p-kbE&p*w�E�s&{>G�p,r G�l9E#J��}s#tvu s&l9u E#J�u E<�)t>k,��l9E�s&l9�Yl9u H>�+t3²+Gw�E\�>H#J,r ²+E#Jbkmr0��q9u l+kbu {>r Gaw9tvG+kbu tYu r kop,E>�9s&E#Jmp-tvr G+k���J-tvK>�}E#G�p-k�G9E<km{>G�pFq+t>k��)t>k,��l9H%k��)tvr G�p,E#G+tvG�pbq+tvJFs&E&pmp,Er G+kmE#Jmp,r {>G¸��u E\��J-tvK>�}E#G�pbr G+kmH#J,H\q�E#l�p��)t>k,��l9E#Jbl9G|H#u H#�}E#G�p�kmE*p,J,{>l9�3tvG�p���{>l�Ë�q9u t>s&E%kbq9u l+kFu {>r G|w9tvG+kbu tu r kop,E<q+tvJFE&��E#�}q9u E:�?� � E#q�E#G+w9tvG�p%�9G9{>l+kbG7� t:�>{>G+k�q+t>kFr �}q9u H#�}E#G�p,H�s&E&pmp,E<{>q�p,r �}r k,t3p,r {>G|km{>l+kFs&E&pmp,E<��{>J,�}E>�s#tvJ�E#u u E�G9H%s&E%k,kmr p,E�l9Gxq+tvJ-s&{>l9J-kFkml9q9q9u H#�}E#G�p-tvr J,E�w�E�u t}p,{vp-tvu r p,HYw�E�u t)u r kop,E�q�{>l9J*s-y+t>��l9E<q9r ��E#u���{>l�s#t>kmEw�� y9H#�}r s&l9��E:�?��E&p�s-y+t>��l9EFG9{>l9�>E#u u EFr G+kmE#Jmp,r {>G7�vq�{>l9J�²+G+tvu E#�}E#G�p�G9E�w�H&p,J,l9r J,EFu E%k�H#u H#�}E#G�p-k���l9E�l9G)q+tvJ�l9G7�� E&pmp,E�{>q�H#J-t3p,r {>GaE%kop�w�{>G+s*p,J,z%k�s&{���p,E#l+kmE>�9q�{>l9J�l9GxK�tvr G|w�� E%kmq+t>s&E<�}H#�}{>r J,E<K>H#G9H#J-tvu E#�}E#G�pb�2tvr �9u E��2k,tvl��J-tvJ,E%k�E&�9s&E#q�p,r {>G+k-�?����H%tvG9�}{>r G+k#��kmr�{>Gakm{>l9y+tvr p,E�K�tvJ-w�E#J�u E\´F¦CI�l�µ�E#JFs#tvu s&l9u H�q�{>l9JFw�� H#�>E#G�p,l9E#u u E%k�{>q�p,r �}r ¦k,t3p,r {>G+kS��l�p,l9J,E%k�{>l)w�� tvl�p,J,E%k�J,H#l�p,r u r k,t3p,r {>G+k#�vG9{>l+k�q�{>l9�>{>G+k�J,H%tvu r kmE#J�s&E&pmp,EFp,J,{>r kmr z#�}EF{>q�p,r �}r k,t3p,r {>G7�>tvq9J,z%kt:�>{>r J\s&J,H#H�u E)´F¦CI�l�µ�E#J<E#G�p,{vp-tvu r p,H>�7s&E)��l9r�G9{>l+k*H#��r p,E)w�E}q+tvJ-s&{>l9J,r J*u t=u r kop,E}E#G�p,{vp-tvu r p,H�q�{>l9J�s-y+t>��l9Er G+kmE#Jmp,r {>G¸��G9{>l+kbG9E<u E\�2tvr km{>G+k�q9u l+k���l7�9l9G9E<kmE#l9u E\��{>r kbq�{>l9J�s-y+t>��l9E\q9r ��E#u@�?�

�
�����S°+� É%Ì � � ÷%áoøFù:ú ábà�þ û ø�ó-ñ?ábà:áFð��oô0õ?ú ý%ç0û õ?ö������	��
����\ümó-ú üoý:ú �oá�ù3ó-ð . �:õ#áoö:û ÷/��áoö)ì�
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�#ý:á�à�þ ó-ú ý:øFû ö:û ý:ø½ó-ý*üoáoö&ç0ð2á�à:á�ú þ û ø�ó-ñ?á��

j7E�p,E#�}q+k<p,{vp-tvu�w�E�J,E#G+w�l¸w�� l9G5y9H#�}r s&l9��E=s&{>�}q�{>Jmp-tvG�pYÍa´F¦CI�l�µ�E#J�q�{>l9J�l9G9E�k,s&z#G9E)s&{>�}q9u E&��E�w��r G�p,H#J,r E#l9J\t:�>E%s}É:Í>ÍvÌ>Ì>Ì��2t>s&E&pmp,E%k#��E%kop\w�E�u0� {>J-w�J,EYw�E &�� $���kmE%s&{>G+w�E%k*tvl��)t3��r �Yl9� ��u {>J-k,��l9E<p,{>l�p,E%k�u E%k�2t>s&E&pmp,E%kFw�E\u t�k,s&z#G9E\km{>G�p�w�E#�3tvG�pbu t�q�{�kmr p,r {>Gaw�� {>�+kmE#J,�3t3p,r {>G��?� � E<��l9r7kmr K>G9r ²+E\w�{>G+s*��l7��r u��2tvl�pFE#G���r J,{>G
v�kmE%s&{>G+w�E%k�� K�y9{�E#G9r ��q�{>l9Jbs#tvu s&l9u E#J�$�v7v (+(+(*�2t>s?p,E#l9J-k�w�E���{>J,�}E>��j�� tvu K>{>J,r p,y9�}E*w�E*J,E#G+w�l�q+tvJ�J-t>w�r {�kmr p,Hq9J,{>K>J,E%k,kmr �>E�H&p-tvG�p<w�H#q�E#G+w9tvG�p�w�l¸kmE#l9r u�w�� E#J,J,E#l9J<��l9E�u0� {>G�²9��Ex� $/(�����;�������� ����u E}q9u l+k<km{>l9�>E#G�p<w9tvG+kG9{vp,J,E*u {>K>r s&r E#u@�?��E&p�w�{>G+s*w�l|G9{>�Y�9J,E\w�� r p,H#J-t3p,r {>G+kbw�E\J-t>w�r {�kmr p,H>��r u��2tvl�p�� K�y9{�E#G9r ��� � v�kmE%s&{>G+w�E%k�q�{>l9Js#tvu s&l9u E#J�l9G9E�r �)tvK>Ebq9y9{vp,{>J,H%tvu r kop,E<��u Ebp,E#�}q+k�w�EFJ,H%km{>u l�p,r {>G}w�EFu t\�)t3p,J,r s&E�w�EFJ-t>w�r {�kmr p,HbE%kop�G9H#K>u r K>E%tv�9u E:�?�
� H&p-tvG�p}u E|G9{>�Y�9J,E|w�� r p,H#J-t3p,r {>G+k#��KS{>l9J}l9G9E|r �)tvK>E|s&{>�}�}Exs&E#u u Exw�E|u t�²+K>l9J,Ea°+� É%Ì9�[r uF�2tvl�p�s&{>�}q�p,E#JE#G���r J,{>G|É%Ç\�}r G�l�p,E%k�w�E�J,E#G+w�l}p,{vp-tvu0�>q9u l+k�ÈvÇ\�}r G�l�p,E%k�q�{>l9J�u E�u tvG+s&E#J�J-t:�>{>G+k#�:E#G�k,t>s-y+tvG�p���l7� {>G)t<u tvG+s&Hr s&rVÉ%Ì<J-t:�>{>G+kSq+tvJ�q9r ��E#u0�>E&p*É%Ì>Ì\q+tvJ�tvG9K>u E�km{>u r w�E�q�{>l9J�u t�kml9Jm�2t>s&EFJ,l9K>l9E#l+kmE���IbD�r � s&{>�}q9u E&��EY��q9u t>��l9Ew�� tvu l9�}r G9r l9� kml9JFu tY²+K>l9J,E\°+� É%Ì��?�

ð��mó-ú û ô��oá[áoöFø&,oøFá�ç0áoøFù:ô �#ý:á[ú á7ç0áoô2ç�à�þ û ö:ô0áoð�ç0û õ?ö�ô0ý:ð�ô.ó�ù:ð2õ
� õ?ö:à:áoý:ð �&ö:õ?ý:ô�ö�þ ó��&õ?ö:ô�à:õ?ö:ü[ù3ó-ô ;�ù3ó-ð2üoõ?ý:ð2û ð7ú óSú û ô2ç0áVáoö�ô0áoö:ôû ö��&áoð2ô0á�ùvõ?ý:ð7ú á�üoõ?ö:ö3ó"! ç0ð2á��
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jVt��}{vp,r �3t3p,r {>G½r G9r p,r tvu E|w�l s-y9{>r �½w�Eau0� y9H#�}r s&l9��Eaq�{>l9J�u E|s#tvu s&l9ubw�E%kY�2t>s?p,E#l9J-k�w�E=��{>J,�}E=J,E#q�{�k,tvr pkml9J�l9G�q+t>k,k,tvK>E�w�lxu r ��J,E�Æ °�Ì3Ï[q+tvK>E�É%Ì�Í��+w9tvG+k�u E%��l9E#u[r u[E%kop�q9J,H%s&r kmHY��l9E�u0� l�p,r u r k,t3p,r {>G�w�l�y+tvJ-w�ÁbtvJ,E<w�E%kÑ9Ò*ÓFq�E#J,�}E&p<w�� t>s#s&H#u H#J,E#J�u E}s#tvu s&l9u[w�E%k��2t>s?p,E#l9J-k*w�E���{>J,�}E�w�E��2t7z&{>G�w�J-t>kop,r ��l9E>�B"�G�E&µ�E&p%��s&{>�}�}E�u Ewu+¦I�l�µ�E#JFE%kop�s�xv�9u H\kml9JFu E%k�Ñ9Ò*Ó?�9E&p���l9E<s&E%kFkop-t3p,r {>G+kFkm{>G�pFs#tvq+tv�9u E%kFw�� E#G|s#tvu s&l9u E#Jbq9u l+kmr E#l9J-kbq+tvJ�kmE%s&{>G+w�E>�r u�w�E#��r E#G�p*q�{�k,kmr �9u E�w�� {>��p,E#G9r J<w�E%k�p,E#�}q+k\w�E}s#tvu s&l9u[q9J,{�s-y9E%k�w�l�p,E#�}q+k*J,H#E#u0��E#G�p,y9H#{>J,r Ea�@po��q9r ��l9E#�}E#G�pq�{>l9J�u0� r �)tvK>EY°+� É%Ì9�9{>G�tvl9J-tvr p�q�{>l9J�É%Ì>Ì}r p,H#J-t3p,r {>G+k#��ÍvÌ>Ì�u+¦CI�l�µ�E#J*�=s#tvu s&l9u E#J%�+u0� y9H#�}r s&l9��E�s&{>�}q�{>Jmp-tvG�pÍa�2t>s&E%k-�?�SÑ�t>s-y+tvG�pY��l9E=s&E%k�kop-t3p,r {>G+kYkm{>G�pYs#tvq+tv�9u E%k�w�E=s#tvu s&l9u E#JYq9u l+kmr E#l9J-k<�}r u u r {>G+kYw�E�q�{>u ��K>{>G9E%k<q+tvJkmE%s&{>G+w�E>�+r uSw�E#��r E#G�p\�)q9J,r {>J,rVH#��r w�E#G�p\��l9EYs&E�s#tvu s&l9uVE%kop�p,E#�}q+k�J,H#E#u0� � E#q�E#G+w9tvG�p�G9{>l+k*tvu u {>G+k��>{>r J%�+��l9Es&E�p,E#�}q+k\w�E�s#tvu s&l9u[�3tvJ,r E�H#G9{>J,�}H#�}E#G�p*E#Gx��{>G+s?p,r {>G�w�EYu t�J,H%km{>u l�p,r {>G�w�E�u t�K>J,r u u EYw�l�u+¦CI�l�µ�E#J%��s&E���l9rq�E#l�p���{>l9J,G9r J�w�E%k[p,E#�}q+k�w�� E&��H%s&l�p,r {>G�q9u l+kSr �}q�{>Jmp-tvG�p-k���l7� r u�G7� ��q+tvJ-t�I pSE#G�q9J,E#�}r z#J,EFtvq9q9J,{:��r �)t3p,r {>G7��r�Eq9u l+k#��u0� tvJ-s-y9r p,E%s?p,l9J,E�q+tvJm��{>r k�r G+t>w�H%��l+t3p,E*w�E�u tYkop-t3p,r {>G�K>J-tvq9y9r ��l9E�E#�}q9u {3�>H#E�q�E#l�pbJ,E#G+w�J,E*s&E*s#tvu s&l9u�q9u l+ku {>G9Kx��l7� l9G9E�kmr �}q9u E)r �}q9u H#�}E#G�p-t3p,r {>G¸u {>K>r s&r E#u u E�G7� l�p,r u r k,tvG�p�q+t>k\u E)y+tvJ-w�ÁbtvJ,E}w�H%w�r H����>{>r J<s&{>�}q+tvJ-t3p,r �2kq9u l+kFu {>r G��?�
´F²+G=w�E�q�{>l9�>{>r J�s#tvu s&l9u E#J�l9G9E�r �)tvK>EY��{>l�l9G9EFp-tv�9u E*w�� r G+w�E&�+��E#G�l�p,r u r k,tvG�p�u E�y+tvJ-w�ÁbtvJ,EFw�E%k�kop-t3p,r {>G+kK>J-tvq9y9r ��l9E%k#�vr u�E%kop�r G+w�r kmq�E#G+k,tv�9u E*w�E�q+tvJ,�>E#G9r J���K>H#G9H#J,E#J�l9G9E�p,E#u u E*r �)tvK>E�k,tvG+k�{>l9��J,r J�w�E���E#G9¨&p,J,E��2kmr G9{>Gr u��2tvl+w�J-tvr p�t>s#s&E#q�p,E#JFw�� t:�>{>r JbE#Gaq�E#J,�)tvG9E#G+s&E\l9G9E*��E#G9¨&p,J,E\{>l9�>E#Jmp,E*E&p���r kmr �9u E<w�E*p-tvr u u E\H%s&J-tvGaq�{>l9J�p,{>l+ku E%k�s#tvu s&l9u k-�b·�s&E&pmp,E�{>q�H#J-t3p,r {>G)k#� tvq9q�E#u u E�u0� pB7�h flm3À�À 	 m3À 	 g[ÀVm3¹ 	[¿ §��>��Ñ�l9J�u E%k�Ñ�r u r s&{>G=Ò*J-tvq9y9r s#k#�>l9G9EFp,E#u u E{>q�H#J-t3p,r {>G}G7� E%kop�q+t>k�tvl+k,kmr+kmr �}q9u E���l7� r u+��q+tvJ-t�I p%�>s#tvJ�tvl+s&l9G9E�u r pmp,H#J-t3p,l9J,E�G7� E%kop�w�r kmq�{>G9r �9u E�kml9J�s&E�kml3noE&p*·�}¨#�}E=u E=u r ��J,Eaw�E=J,H&��H#J,E#G+s&E=kml9J�Ð�q�E#G�Ò\j�Æ É#°�Í#ÏbG9E|s&{>G+k,t>s&J,E���l9Ea��l9E#u ��l9E%k�u r K>G9E%k���s&E=q9J,{>�9u z#�}E>�[E&pE#u u E%k�G7� tvq9q�{>Jmp,E#G�p�J,r E#G���l7� {>G)G9E�k,t>s-y9E�t:�3tvG�p�w�E�u E%k�u r J,E>����{>l+k�t:�>{>G+k�w�{>G+sFE%k,k,t:�>Hbp,{>l�p,E%k�u E%k��}H&p,y9{�w�E%kE&��r kop-tvG�p,E%k §,§ q�{>l9J�s#tvu s&l9u E#J)l9G9E|r �)tvK>E|q+tvJ){vµ�k,s&J,E#E#G�¦.J,E#G+w�E#J,r G9K+�Sk,t>s-y+tvG�p)��l9E|G9{>l+k}J,E%s-y9E#J-s-y9r {>G+kYu t�}H&p,y9{�w�E\u t�q9u l+k�J-tvq9r w�E\q�{�k,kmr �9u E>��E#G=p,E#J,�}E<w�E�p,E#�}q+kFw�� E&��H%s&l�p,r {>G7�9KS{>l9JFs&E*�2tvr J,E>��G9{>l+kFt:�>{>G+k�p,E%kop,H\Çu r �9J-tvr J,r E%kbw�r µ�H#J,E#G�p,E%k<·�Ð�q�E#G�Ò\j��9u t�u r �9J-tvr J,r E\q9l9�9u r ��l9E��xE%k,t�§o³v��r �}q9u H#�}E#G�p-t3p,r {>G|�Yl9u p,r ¦.q9u t3p,E&��{>J,�}E<w�E%k��{>G+s?p,r {>G+k�Ð�q�E#G�Ò\jxt:�>E%s�u E%k��}¨#�}E%kSG9{>�)k#�3�)tvr k�t:�>E%s���l9E#u ��l9E%k�w�r kop,r G+s?p,r {>G+k�kml9J�u t*K>E%kop,r {>G}w�E%k��	��
7¢ Ä ¬-�E&p���¯S¢-£��C£
�3¢-£�«C¡ Ä �
tV{>l�p\w�� tv��{>J-w���t:�3tvG�p\w�E�s&{>�}q+tvJ,E#J*s&E%k�u r �9J-tvr J,r E%k*w�� l9G�q�{>r G�p\w�E���l9EY��r p,E%k,kmE>��r uSs&{>G���r E#G�p\w�E}s&{>��¦q9J,E#G+w�J,E\l9Gxq9y9H#G9{>�}z#G9E<q9J,H%s&r k#�+s&{>G+s&E#J,G+tvG�pbu0� {vµ�k,s&J,E#E#G�¦.J,E#G+w�E#J,r G9K+� "�GxE&µ�E&p%��kml9r �3tvG�p�u t�p,E%s-y9G9r ��l9E���l9rE%kopbE#�}q9u {3�>H#E>��r u�E%kop���J,H%��l9E#G�pF��l9E*u E��2tvr p�w�E*G9E\q+t>k�{>l9��J,r Jbw�E���E#G9¨&p,J,E\E#�}q�¨%s-y9E*u0��l�p,r u r k,t3p,r {>G|w�l=y+tvJ-w�¦ÁbtvJ,E�w�H%w�r H�w�E�u t�kop-t3p,r {>G)·#p,{>l+kVu E%k[s#tvu s&l9u kVkm{>G�pStvu {>J-k�J,H%tvu r kmH%k7q+tvJVu E�q9J,{�s&E%k,kmE#l9J%�#s&E���l9r�J,E#G+w<u0� {>q�H#J-t3p,r {>G��E%tvl+s&{>l9q��}{>r G+k[r G�p,H#J,E%k,k,tvG�p,E>� � E&pmp,Ebq9J,{>q9J,r H&p,H�E%kop�s&{>G9G�l9E�E#G�q9J,{>K>J-tv�}�)t3p,r {>G�t:�>E%sFÐ�q�E#G�Ò\j��vkm{>l+k[l9Gq+tvJ-tv�}z&p,J,EF��{�{>u H#E#G�tvq9q�E#u H��>¤ Ä ¢%­%«m����l9r+q9J,E#G+w}u t��3tvu E#l9J � ©��n��	��Q
½{>l � ©����9��©[ÂL
���kml9r �3tvG�p���l9E�u0� {>Gw�H%kmr J,E�l�p,r u r kmE#J\{>l�G9{>G�l9G9E)s&{>G9G9E&��r {>G�w�r J,E%s?p,E}�>E#J-k�u tas#tvJmp,E�K>J-tvq9y9r ��l9E>��{>l�q+t>k,kmE#J\q+tvJ*u E)kmE#J,�>E#l9J��Y�

��tvu y9E#l9J,E#l+kmE#l9�}E#G�p%�3s&Eb��{�{>u H#E#G}w�{>r p�¨&p,J,EFkm��kop,H#�)t3p,r ��l9E#�}E#G�p�q9u t>s&Hb� � ©����9��©[ÂL
��>kmr�{>GY�>E#l�p�q�{>l9�>{>r Jl�p,r u r kmE#J�u0� {vµ�k,s&J,E#E#G�¦.J,E#G+w�E#J,r G9K�§oÅ�k,tvl���w9tvG+kSl9G)s#t>k[l9G9r ��l9E<·vu E%kS��±�����
7¢ Ä ¬�kml9J�u E%k,��l9E#u kSG9{>l+kSJ,E#��r E#G+w�J,{>G+kq9u l+kFu {>r G7�
j7{>J-k,��l9E�u tYk,s&z#G9E�E%kopFs#tvu s&l9u H#E*kml9J�u t�s#tvJmp,E�K>J-tvq9y9r ��l9E���H#u r �}r G+t3p,r {>Gaw�E�q+tvJmp,r E%k�s#t>s-y9H#E%k�E&pFkop,{�s�
3tvK>Ew�E%kbr G+w�E&�aw9tvG+kbl9Gap-tv�9u E%tvl��?��G9{>l+kbw�E#�>{>G+kbq9J,{�s&H%w�E#JF�Yu t�u E%s?p,l9J,E<w�l��	��
7¢ Ä J,H%kml9u p-t3p���u tYp-tv�9u E<w�� r G+w�E&�r s&r@�?�[��r txl9G9E���{>G+s?p,r {>G Ð�q�E#G�Ò\j tvq9q�E#u H#E � Ã 	*¢&®��>��¤ ¥�¢-Ã ¬�� �%��Ñ�r�u0� E&��H%s&l�p,r {>G½w�Eas&E&pmp,E���{>G+s?p,r {>G5E%kopYp,J,z%kJ-tvq9r w�E�t:�>E%s�u0� l�p,r u r k,t3p,r {>G�w�r J,E%s?p,E�w�l|y+tvJ-w�ÁbtvJ,E)��E&p�w�{>G+s\E#Gx{>l9��J-tvG�pFl9G9E\��E#G9¨&p,J,E:�?�+r u7u l9r7�2tvl�p*w�E�w�E#l������l+t3p,J,E\kmE%s&{>G+w�E%k�E#Ga{vµ�k,s&J,E#E#G�¦.J,E#G+w�E#J,r G9K+��q�{>l9JbJ,H%s&l9q�H#J,E#Jbl9Ga�9l�µ�E#J�w�E*p-tvr u u E $/()& ��� $/()& �a��E&pFl9G9E<�w�E#l���kmE%s&{>G+w�E%k�q�{>l9J*l9G��9l�µ�E#J<w�EYp-tvr u u E�$/()& � �Ov%$'&>� � � E%s&r�kmr K>G9r ²+E�w�{>G+sY��l9E}kmr[G9{>l+k�K�tvJ-w�{>G+k�s&E&pmp,E
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Ç�ÈvÌY�9l�µ�E#J-kFw�E\p-tvr u u E $/()& � �-$/()& �� � ÈvÌ��9l�µ�E#J-kFw�E\p-tvr u u E �)(+*+,����)(+*+,��Ð�q�E#G�Ò\j�q9r ���)tvq+k��2k,tvG+kby+tvJ-w�ÁbtvJ,E:� ÈvÌv�}r G+Ç>Ì>kÐ�q�E#G9ÓCG��>E#G�p,{>J<�2k,tvG+kby+tvJ-w�ÁbtvJ,E:� È3°>�}r G�ÍvÌ>k

�xE%k,t}Ç9� Ìa�2k,tvG+kFy+tvJ-w�ÁbtvJ,E:� Êv�}r G9°�ÍvkÐ�q�E#G�Ò\jyK�¦CI�l�µ�E#J-k<�2t:�>E%s*y+tvJ-w�ÁbtvJ,E:� É#�}r G9°�k´F¦CI�l�µ�E#J °�Ívk
�
�����V°+� É>É � |�õ?øFù3ó-ð0ó-û ô0õ?öYà:ábö:õ-ç0ð2á�� � �:ý 2>áoð�ó��&áoüFà:û 2/�oð2áoö&ç0áoô�ç0áoü%�:ö:û �#ý:áoô�à:ábð2áoö:à:ý�áoöYõ
2>ô0üoð2áoáoö � ð2áoö:à:áoð2û ö:ñ�ùvõ?ý:ð�ú áümó-ú üoý:úVà:á*ì?ë�� �:ý 2>áoð2ô�à:á�ð��oô0õ?ú ý%ç0û õ?ö CFE =6@ ��CFE =6@ ' ô0õ?û ç�ë�� � ��� ý 2>áoð2ô 
 � �:û ç0ô!-%�+ùvõ?ý:ðbý:ö:á*ô0ü��oö:á*üoõ?øFùvõ?ð�ç.ó-ö&ç C 
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É%Ì>ÌYy9H#�}r s&l9��E%k�w�E\p-tvr u u E �)(+*+, ���)(+*+,��� É%Ì>ÌYr p,H#J-t3p,r {>G+kFw�E\J-t>w�r {�kmr p,H:�Ð�q�E#G�Ò\j�q9r ���)tvq+k<�2k,tvG+kFy+tvJ-w�ÁbtvJ,E:� Êvy�Í3°>�}r GÐ�q�E#G9ÓCG��>E#G�p,{>J<�2k,tvG+kby+tvJ-w�ÁbtvJ,E:� Îvy+Ç>Ìv�}r G
�xE%k,t}Ç9� Ìa�2k,tvG+kby+tvJ-w�ÁbtvJ,E:� Çvy+Ç�Í3�}r GÐ�q�E#G�Ò\j�K�¦CI�l�µ�E#J-k<�2t:�>E%s*y+tvJ-w�ÁbtvJ,E:� Èv�v�}r G+Ç>Ì´F¦CI�l�µ�E#J ÈvÌv�}r G

�
������°+� É:È � |�õ?øFù3ó-ð0ó-û ô0õ?ö*à:á�ö:õ-ç0ð2á�� � �:ý 2>áoðVó��&áoü�à:û 2/�oð2áoö&ç0áoô[ç0áoü%�:ö:û �#ý:áoôSà:á�ð2áoö:à:ý\áoö\õ
2>ô0üoð2áoáoö � ð2áoö:à:áoð2û ö:ñ�ùvõ?ý:ð�CFE E
���oøFû üoý��váoô7à:á�ð��oô0õ?ú ý%ç0û õ?ö @ E���� ��@ E���� �3ùvõ?ý:ð7ý:ö:á�ô0ü��oö:á�üoõ?øFùvõ?ð�ç.ó-ö&ç C 
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q9J,{>q9J,E\s&{>l+s-y9E<w�� r G�p,E#J,q9J,H&p-t3p,r {>G7�
ÓCu�k#� tvK>r p)u �¸w�E|�}E%kml9J,E%k}E&��q�H#J,r �}E#G�p-tvu E%k#����l9E|G9{>l+k)s&{>G+kmr w�H#J,{>G+k}s&{>�}�}Ea��{>G+w9tv�}E#G�p-tvu E%k�q�{>l9J)u EJ,E#G+w�l½J,H%tvu r kop,E>�<"�G~E&µ�E&p%�S��E%tvl+s&{>l9q w�� tvJmp,r s&u E%k�{>l w�E=u r ��J,E%k�s&{>G+kmr w�z#J,E#G�p���l9Eau E�p,E#�}q+k}w�E|s#tvu s&l9u�E#GJ-t>w�r {�kmr p,H\G7� E%kop�q+t>kFl9Gx{>�+kop-t>s&u E>��q9l9r k,��l9E�u0� {>G|q�E#l�p�l�p,r u r kmE#J�u E<y+tvJ-w�ÁbtvJ,E<w�E�s&E#Jmp-tvr G9E%kF�)t>s-y9r G9E%kbq�{>l9Jt>s#s&H#u H#J,E#Jbu E%kFp,E#�}q+k�w�EYs#tvu s&l9u7w�E<�2t7z&{>G|r �}q�{>Jmp-tvG�p,E>�+��{>l+k�w�H#�}{>G�p,J,{>G+kbr s&r0�9K>J x>s&E<�)s&E%kF�}E%kml9J,E%k#�9��l9Es&E&pmp,Eat3�)J,�)t3p,r {>G5E%kopY�2tvl+k,kmE=q�{>l9J�w�E%k�k,s&z#G9E%kYw�{>G�p�u txp-tvr u u E=E%kop�r G���H#J,r E#l9J,E=�-& (+(+(+(+(=�2t>s&E&pmp,E%k#�SI�r E#Gk �9J%��u E%k\��±�����
7¢ Ä ¬<t>s#s&H#u z#J,E#G�p*��{>Jmp,E#�}E#G�p<u E%k<s#tvu s&l9u k#�7kmr�G9{>l+k\u E%k\u tvr k,km{>G+k\s#tvu s&l9u E#J<w�E%k\y9H#�}r s&l9��E%k�w�EJ,H%km{>u l�p,r {>G $/()& � � $/()& �+��E&p���l9E}G9{>l+k\u tvr k,km{>G+k�u E)´F¦CI�l�µ�E#J�s#tvu s&l9u E#J<w�E%k*y9H#�}r s&l9��E%k�w�E �)(+*+, � �)(+*+,9�� E#q�E#G+w9tvG�p%�[kmr�G9{>l+k��>{>l9u {>G+k�s&{>�}q+tvJ,E#J<G9{vp,J,E�´F¦CI�l�µ�E#J�tvl���K�¦CI�l�µ�E#J-kYw�E)p-tvr u u E $/()& ��� $/()& �+�7G9{>l+kw�E#��J,{>G+k�w�E%k,s&E#G+w�J,E�u t�J,H%km{>u l�p,r {>G�w�E*u0� y9H#�}r s&l9��E*q�{>l9J�G9{vp,J,E*´F¦CI�l�µ�E#Jb� $'& ���!$'& ���2s-y+t>��l9E*s#t>kmE�H&p-tvG�pE#u u E&¦.�}¨#�}E�kml9J,H%s-y+tvG�p,r u u {>G9G9H#E*E#G�� �!�)kml9JFl9G|E#G�p,r E#J�u {>G9K)w�E��v°}�9r p-k����>{>r JFq+tvJ-tvK>J-tvq9y9E�°+� È�� È�� É:�m�?��j7E%kp,E#�}q+k�w�E�s#tvu s&l9uVw�� l9Gxp,E#u[y9H#�}r s&l9��E�q+tvJ*´F¦CI�l�µ�E#J�J,E%kop,E#G�p�w�E�p,{>l�p,E<�2t7z&{>Gx�9r E#Gxr G���H#J,r E#l9J-k��)s&E#l��xw�E%k

K�¦CI�l�µ�E#J-k#�
ÓCuFJ,E%kop,E|s&E#q�E#G+w9tvG�p)l9G9E�w�r kop,r G+s?p,r {>G~p,J,z%k}r �}q�{>Jmp-tvG�p,E|��E&µ�E%s?p,l9E#J%��j7Eap,E#�}q+k�w�Exs#tvu s&l9u�t:�>E%s=w�E%k

K�¦CI�l�µ�E#J-kbE%kop�p,{>l3no{>l9J-k�E&��p,J,¨#�}E#�}E#G�p�w�H#q�E#G+w9tvG�p�w�E\u tYu E%s?p,l9J,E\q+tvJbu t���{>G+s?p,r {>G � Ã 	*¢&®��>��¤ ¥�¢-Ã ¬�� �%�9�)tvr kJ,E%kop,E�p,J,z%kVq�E#l}kmE#G+kmr �9u EbtvlYG9{>�Y�9J,E�w�E�q�{>u ��K>{>G9E%k�� nol+k,��l7� ��l9G}s&E#Jmp-tvr GYq�{>r G�pS�9r E#G�k �9J?�?� � E%s&r�kmr K>G9r ²+Eb��l9Eq�{>l9JFl9G9E<s#tvJmp,E*K>J-tvq9y9r ��l9E*s#tvq+tv�9u E\w�E*p,J-tvr p,E#J $/(Y{>l $�v��}r u u r {>G+kFw�E\q�{>u ��K>{>G9E%k�q+tvJFkmE%s&{>G+w�E>��u E*p,E#�}q+k
�2t>s?p,E#l9J�w�� t>s#s&H#u H#J-t3p,r {>GÐ�q�E#G�Ò\j¸q9r ���)tvq+k<�2k,tvG+kby+tvJ-w�ÁbtvJ,E:� É>� Ì|��J,H&��H#J,E#G+s&E:�Ð�q�E#G9ÓCG��>E#G�p,{>J<�2k,tvG+kby+tvJ-w�ÁbtvJ,E:� Ì9� Î>Ç

�xE%k,t}Ç9� Ì|�2k,tvG+kby+tvJ-w�ÁbtvJ,E:� È�� ÍÐ�q�E#G�Ò\jyK�¦CI�l�µ�E#J-k��2t:�>E%s�y+tvJ-w�ÁbtvJ,E:� ÈvÌ9� É:Í´F¦CI�l�µ�E#J Èv�9� Ë
�
������°+� É%Ç ��� ó-üCç0áoý:ðVà�þ ó-üoü��oú �oð0ó,ç0û õ?ö<áoö&ç0ð2á�ú áoô7ø&�Cç��:õ#à:áoôVà�þ õ
2>ô0üoð2áoáoö � ð2áoö:à:áoð2û ö:ñ ' � � �:ý 2>áoð7üoõ?øFù:ð2û ô!-
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Première facette Seconde facette

Pointeur sur la scène

Pointeur 1er

élément

Pointeur 2d

élément

Liste chaînée de tous les éléments de la scène
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&ç0ð2ý:üCç0ý:ð2á �:û �oð0ó-ð2ü%�:û �#ý:á�à:á[ð2áoù:ð��oô0áoö&ç.ó,ç0û õ?ö<à:áoô�ô0ý:ð � ó-üoáoô7à�þ ý:ö:áSô0ü��oö:áSù3ó-ð �#ý3ó-à%ç0ð2áoá����Vö:áSú û ô2ç0á[ü%�3ó"! ö��oá�' áoöð2õ?ý:ñ?á#-7à:áSç0õ?ý:ôVú áoô��oú �oøFáoö&ç0ô ' ö���ý:à:ô7ç0áoð2øFû ö3ó-ý%÷3-�à:á�ú ó�ô0ü��oö:á�áoô2ç[üoõ?ö:ô2ç0ð2ý:û ç0á�ùvõ?ý:ðVý:ö\ó-üoü��oô[û øFø&�oà:û ó,ç��

w�E}s#tvu s&l9uSq�{>l9J & (=y9H#�}r s&l9��E%k\w�E}J,H%km{>u l�p,r {>G $/()& � � $/()& �+��kml9J*l9G9E)k,s&z#G9E}w�E�$'&��}r u u r {>G+k\w�EY�2t>s&E&pmp,E%kq+tvJ�E&��E#�}q9u E>�[J,E%kop,Eaw�E|ÈvÌ�kmE%s&{>G+w�E%k#�QK�tvJ}s&{>G�p,J,E>�[q�{>l9J�G9{vp,J,E=´F¦.�9l�µ�E#J%�SG9{>l+k�t:�>{>G+k<l9G~q9y9H#G9{>�}z#G9Ew�r µ�H#J,E#G�p|·Su t�u E%s?p,l9J,E|w�l~J,H%kml9u p-t3p�E%kop}�9r E#G~r G+kop-tvG�p-tvG9H#E=E&p}r G+w�H#q�E#G+w9tvG�p,E|w�l~G9{>�Y�9J,Eaw�E=q�{>u ��K>{>G9E%k�2s&{>�}�}E)q�{>l9J�u E%k�K�¦.�9l�µ�E#J-k-�?�7�)tvr k<u E)G9{>�Y�9J,E�w�E}�2t>s&E&pmp,E%k��ap,J-tvr p,E#J<r G9#+l9E#G+s&E=s&{>G+kmr w�H#J-tv�9u E#�}E#G�p\u E%kp,E#�}q+kbw�E\s#tvu s&l9u0� "�G��2tvr p%��q�{>l9J $/(�{>l $�v<�}r u u r {>G+k�w�E*q�{>u ��K>{>G9E%k#��G9{>l+k�tvl9J,{>G+k�w�E%k�p,E#�}q+kFw�E\s#tvu s&l9u�w�Eu0� {>J-w�J,E\w�E $+$/(+(YkmE%s&{>G+w�E%k�q�{>l9JJ& (Yy9H#�}r s&l9��E%kFw�E\J,H%km{>u l�p,r {>G $'& � � $'& �}§ � �9j7E%k�p-tv�9u E%tvl���°+� É>É>��°+� É:È�E&p°+� É%ÇYJ,H%kml9�}E#G�pFu E%kFJ,H%kml9u p-t3p-k�{>��p,E#G�l+k#�9q�{>l9JFl9G9E�k,s&z#G9E<s&{>�}q�{>Jmp-tvG�p $�v7v (+(+(<�2t>s&E&pmp,E%k<�@²+K>l9J,E<°+� É%Ì��?���{>l+k�q9J,{>q�{�km{>G+k�E#GatvG9G9E&��E*I u E\s&{�w�E\km{>l9J-s&E�E#G=u tvG9K�tvK>E � E&p3��¯S¢-£ � ©���q�{>l9Jbl�p,r u r kmE#J�u0� {vµ�k,s&J,E#E#G�¦J,E#G+w�E#J,r G9K+��kml9r �3tvG�p�u t��}H&p,y9{�w�E�w�E%k�¯�¤ ¥	��®#¯�¬bE&p�w�E%kF��± �	��
7¢ Ä ¬#�
]Q^`_a^`_a^`_ 	�ÀLf'1 	 ¹���»[Àog[À m ¾ g[¹cp=h%¹ k �
]Q^`_a^`_a^`_a^cb��=¾ g[¹cp=h%¹ k � ��mJp ¿ m3ÀLh h%¹	��ÀxÀVknh%»QmJi ¾ f>ÀLhng[¹�7�»�h%ÀLh

� {>�}�}E�E&��q9u r ��l9H�q9J,H%s&H%w�E#�}�}E#G�p%��G9{>l+k�l�p,r u r km{>G+k�u t��}H&p,y9{�w�E\w�E�u tYJ-t>w�r {�kmr p,H�q9J,{>K>J,E%k,kmr �>E>Æ Ç>Ê&Ï�q�{>l9Ju t\J,H%km{>u l�p,r {>G)w�E�u0� H%��l+t3p,r {>G)w�E�J-t>w�r {�kmr p,H>�>��{>l+k�t:�>{>G+kSr �}q9u H#�}E#G�p,H�u E%k�{>q�p,r �}r k,t3p,r {>G+k�s&u t>k,kmr ��l9E%k�w�lY¯S¡v±¬m¤0«2¤ �3¢F¡ �3¢ Ä ¬m �¡�¡�«2¤ £�ª�Æ ��È&Ï+E&p�w�l}p,E#J,�}E*®�� �3¤@®3£�«mÆ Ç>Ê%Ï.�>q�{>l9J�t>s#s&H#u H#J,E#J�u t<��r p,E%k,kmE�w�E�s&{>G��>E#J,K>E#G+s&E>�:E&p�p,J-tvr p,E#Ju E%k�J,H%kmr w�l+k*w�� H#G9E#J,K>r E>����{>l+k�G7� t:�>{>G+k�q+t>k*tvq9q�{>Jmp,H�w�E��}{�w�r ²�s#t3p,r {>G�q+tvJmp,r s&l9u r z#J,E��=s&E&pmp,EYp,E%s-y9G9r ��l9E>��kmrs&EYG7� E%kop\l9G9E}kop,J,l+s?p,l9J,E�w�E�w�{>G9G9H#E%k�l9G�q�E#l�q+tvJmp,r s&l9u r z#J,E>��q�{>l9J*H#��r p,E#J\w�� t:�>{>r J��=q+tvJ-s&{>l9J,r J�km��kop,H#�)t3p,r ¦��l9E#�}E#G�p�p,{>l+k�u E%k�tvJ,�9J,E%k�w�E%k�kml9Jm�2t>s&E%k���G9{>l+k�l�p,r u r km{>G+k�l9G9E�J,E#q9J,H%kmE#G�p-t3p,r {>G�y9r H#J-tvJ-s-y9r ��l9EFq+tvJ�
	��®��+« Ä ¢#¢?¬w�E%k�kml9Jm�2t>s&E%k�w�E�u t�k,s&z#G9E:�?��tvu {>J-k���l9E*kmE#l9u E%k�u E%k���E#l9r u u E%k�p,E#J,�}r G+tvu E%k�G9{>l+k�r G�p,H#J,E%k,kmE#G�p\���>{>r J�²+K>l9J,E�°+� É#°��?�
t���q9r ��l9E#�}E#G�p%��u {>J-k\w�� l9G9E)r p,H#J-t3p,r {>G¸w�E)J-t>w�r {�kmr p,H�q9J,{>K>J,E%k,kmr �>E>��G9{>l+k<s#tvu s&l9u {>G+k<kmE#l9u E#�}E#G�p<l9G9E�s&{v¦u {>G9G9E*w�E��2t>s?p,E#l9J-k�w�E���{>J,�}E>��km{>r p�u E%k��2t>s?p,E#l9J-k�w�E���{>J,�}E�E#G�p,J,E�l9G=q+t3p-s-y�H#�}E&pmp,E#l9J�E&p�p,{>l+k�u E%k�H#u H#�}E#G�p-k�@��E#l9r u u E%kbp,E#J,�}r G+tvu E%kFw�E%k�tvJ,�9J,E%kbw�E<J-t>w�r {�kmr p,H:��w�E<u t}k,s&z#G9E>� � E&pmp,E<{>q�H#J-t3p,r {>G=H&p-tvG�pFp,J,z%k���J,H%��l9E#G�p,E\E&p�u tp-tvr u u E<w�E<s&E%kbtvJ,�9J,E%k�km{>l9�>E#G�pbK>J-tvG+w�E>��r u�E%kopbp,J,z%k�r �}q�{>Jmp-tvG�p�w�E\G9E*q+t>kbq�E#J-w�J,E\w�E*p,E#�}q+kF��t>s#s&H%w�E#JFtvl��H#u H#�}E#G�p-k�p,E#J,�}r G+tvl����9E#�}q9u {3�>H%k�q�{>l9JFE#�}�)tvK�t>kmr G9E#Jbu0� H#G9E#J,K>r E>�I�r E#Gak �9J%��G9{>l+kbtvl9J,r {>G+k�q9l=J,E&p,E#G9r J�u tYJ-t>w�r {�kmr p,H�y9r H#J-tvJ-s-y9r ��l9E���l9r�q�E#J,�}E&pFw�� t:�>{>r J�l9Ga�)tvr u u tvK>E�km{>l9�>E#G�pq9u l+k�{>q�p,r �)tvu0��q�{>l9Jbl9G9E\k,s&z#G9E*w�{>G9G9H#E>����{>l+kbt:�>{>G+k�s&{>G+kmE#J,��H�u tYJ-t>w�r {�kmr p,H�q9J,{>K>J,E%k,kmr �>EFq�{>l9JFk,t<�2t>s&r u r p,Hw�� r �}q9u H#�}E#G�p-t3p,r {>Gxw�� l9G9E<q+tvJmp��2��l9E#u ��l9E%kbu r K>G9E%k�w�E<s&{�w�E�kml���kmE#G�p?�?�9E&p�w�� tvl�p,J,E<q+tvJmp%�9�}s#tvl+kmE<w�E<G9{vp,J,E´F¦.�9l�µ�E#J���l9r�q�E#J,�}E&p�w�E<s#tvu s&l9u E#JFw�E%k��2t>s?p,E#l9J-kbw�E*��{>J,�}E*p,J,z%k�J-tvq9r w�E#�}E#G�pbE&p�w�E\�)tvG9r z#J,E*J,E#u t3p,r �>E#�}E#G�pq9J,H%s&r kmE5��G9{>l+k)G7� t:�>{>G+k}w�{>G+s|q+t>k}G9H%s&E%k,k,tvr J,E#�}E#G�p}��E%km{>r G�w�� l9G �)tvr u u tvK>E|{>q�p,r �)tvu@�?����{>l+k�t:�>{>G+k�q+tvJtvr u u E#l9J-kFr �}q9u H#�}E#G�p,H�l9G��)tvr u u tvK>E<t>w9tvq�p-t3p,r �����>{>r J�q+tvJ-tvK>J-tvq9y9E*°+� È�� È�� È�� Í>��kmE#u {>Gxu t}�}H&p,y9{�w�EYw�E � {>y9E#GE&pFtvu0� Æ Ç�Ë&Ï�E&pbt:�>E%sFu E*�)tvq9q+tvK>E��9r w�r �}E#G+kmr {>G9G9E#u�w�E
��E%s�
���E#Jmp%Æ Î>Î:Ï.��u {>J-k,��l9E�G9{>l+k�km{>l9y+tvr p,{>G+k�t3pmp,E#r G+w�J,E�u t��l9r G�p,E%k,kmE#G+s&EYw�E�u t)q9J,H%s&r kmr {>G|��r kml9E#u u E>��Ñ�rVu0� tvq9q�{>Jmp*w�� l9G��)tvr u u tvK>E<{>q�p,r �)tvuVG7� E%kop�q+t>kF��{>J-s&H#�}E#G�p�r G+w�r ko¦q�E#G+k,tv�9u E>�:u t�q9J,H%s&r kmr {>GYtvq9q�{>Jmp,H#Ebw9tvG+k[u E%kSs#tvu s&l9u k[q+tvJ[u Eb�)tvr u u tvK>E�w�E%kSw�r k,s&{>G�p,r G�l9r p,H%k?§ � q�E#l�p�k#� t:�>H#J,E#JVl9G
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{>l�p,r u�q9l9r k,k,tvG�p%����l9E�G9{>l+k�G7� t:�>{>G+k�q+t>k�r �}q9u H#�}E#G�p,H*q�{>l9Jbw�E%k�J-tvr km{>G+k�w�E�p,E#�}q+k*·�s&E#u t�J,E%kop,E�G9H%tvG9�}{>r G+kl9G9E�w�E%kFs#tvJ-t>s?p,H#J,r kop,r ��l9E%k���l�p,l9J,E%kF�}t3no{>l�p,E#J����� �¡�¢-£9¤ ¥��

]Q^`_a^`_a^`_a^`_ � À 	 g[» g[ÀLhnh%»QmJi ¾ f>ÀLhnh � � f>»[º ¾ ¹ m3ÀLh
��{>l+k�t:�>{>G+k�s-y9{>r kmr9l9G9E�tvq9q9J,{�s-y9EbJ-t>w�r s#tvu E#�}E#G�p�w�r µ�H#J,E#G�p,E�w�E�s&E#u u E���l9r�s&{>G+kmr kop,E��\J,H#H#�}E&pmp,J,EFr �}�}H&¦w�r t3p,E#�}E#G�p�u0� H#G9E#J,K>r EFJ,E z&l9Ebq+tvJ�l9G9E�kml9Jm�2t>s&EFkmq�H%s&l9u tvr J,E>� "�G)E&µ�E&p%�>u {>J-k,��l9EbG9{>l+k�km{>l9y+tvr p,{>G+k���r kml+tvu r kmE#JSu tkm{>u l�p,r {>GaJ-tvq9r w�E#�}E#G�p%��G9{>l+kFG7� l�p,r u r km{>G+k���l9E\q�E#lxw�E%kFr p,H#J-t3p,r {>G+kFw�E<u t�J-t>w�r {�kmr p,H\q9J,{>K>J,E%k,kmr �>E��2w�r km{>G+kJ& (q+tvJFE&��E#�}q9u E:�?��Ñ�rVG9{>l+kbJ,H#H#�}E&pmp,{>G+kbp,{>l�p�w�E�kml9r p,E<u0� H#G9E#J,K>r E<w�E#q9l9r kFu E%k�kml9Jm�2t>s&E%kFkmq�H%s&l9u tvr J,E%k#�9s&E#u t�q�E#l�p��{>Jmp,E#�}E#G�p�J-tvu E#G�p,r J�u E%kbs#tvu s&l9u k#�>q�{>l9Jbl9G9E���r kml+tvu r k,t3p,r {>G)J-tvq9r w�E>��´�r G+kmr0��u E%k�w�E#l��=kmq9y9z#J,E%k�J,H$#+H%s-y9r k,k,tvG�p,E%kw�EYu0� r �)tvK>E�°+� É%Ì}q�{�k,kmz%w�E#G�p�q9u l+kmr E#l9J-k�w�r �%tvr G9E%k�w�E�q+t3p-s-y+k�J,E%s&E#�3tvG�p*w�EYu0� H#G9E#J,K>r E�w�z%k�u t){>G �#r z#�}E�r p,H#J-t3¦p,r {>G���u E%kFkml9Jm�2t>s&E%k�H#�}E&pmp-tvG�pFq�E#G+w9tvG�pbu E%k*É%ÌYq9J,E#�}r z#J,E%k�H&p-tvG�pFw�E%kbkm{>l9J-s&E%k�w�E\u l9�}r z#J,E*{>J,r E#G�p,H#E%k��>E#J-k�u Eq9u t3��{>G+w+�?��E&p�w�E#�)tvG+w�E#G�p<tvr G+kmr���J,H#H#�}E&pmp,J,E�u E#l9J\H#G9E#J,K>r E�p,{>l�p<w�E}kml9r p,E|·�kmrSG9{>l+k\s&{>G+kmr w�H#J,{>G+k�s-y+t>��l9EJ,H#H#�}r k,kmr {>G5kmq�H%s&l9u tvr J,E=s&{>�}�}E�l9G9E=r p,H#J-t3p,r {>G½w�E=J-t>w�r {�kmr p,H>�7G9{>l+k�J,r k,��l9{>G+kYw�� {>��p,E#G9r JYl9G9E=r �)tvK>E)p,J,z%kr G+k,t3p,r ko�2tvr k,tvG�p,E=s#tvJYu t�s&{>G�p,J,r �9l�p,r {>G½w�Eas&E%k�kml9Jm�2t>s&E%k�G7� E%kop�q+t>kYG9H%s&E%k,k,tvr J,E#�}E#G�p�r �}q�{>Jmp-tvG�p,E=q+tvJYJ-tvq�¦q�{>Jmp���w�� tvl�p,J,E%kFkml9Jm�2t>s&E%k#��E&p�G9{>l+kbt3pmp,E#r G+w�J,{>G+k���r p,E\u E�kmE#l9r u�w�E%kJ& (Yr p,H#J-t3p,r {>G+k#��E#G|t:��tvG�pbH#�}r kF��l9E\q�E#lw�E}u0� H#G9E#J,K>r E�p,{vp-tvu E>� � E%s&rSE%kop<E#G+s&{>J,E�tvK>K>J-t:�>H<u {>J-k,��l9EYq9u l+kmr E#l9J-k*�}r J,{>r J-k*kmE��>{>r E#G�p\u E%k*l9G+k\u E%k\tvl�p,J,E%k#�s&{>�}�}Easv� E%kop)w�� tvr u u E#l9J-kYu E|s#t>kYq�{>l9J�G9{�k�w�E#l��~kmq9y9z#J,E%k#�S��l9rbk#� r u u l9�}r G9E#G�p)E#G�p,J,E=E#u u E%k#��t���q9r ��l9E#�}E#G�p%�q�{>l9JFu t�k,s&z#G9E\°+� É%Ì9��kmr�G9{>l+k�J,H#H#�}E&pmp,{>G+k�p,{>l�p�w�E<kml9r p,E\u0� H#G9E#J,K>r E<kmq�H%s&l9u tvr J,E>��r u��2tvl�p�t3pmp,E#G+w�J,E\u t ��� z#�}E

r p,H#J-t3p,r {>G=t:�3tvG�pbw�E*J,H#H#�}E&pmp,J,E�l9G9E<kml9Jm�2t>s&E*s-y9{>r kmr E�q+tvJbu0� tvu K>{>J,r p,y9�}E�w�E*J-t>w�r {�kmr p,H�q9J,{>K>J,E%k,kmr �>E%³ �:��p-tvG+w�r k��l9E�kmr�G9{>l+k�t3pmp,E#G+w�{>G+k���l9EFs&E&pmp,E�kml9Jm�2t>s&EFkmq�H%s&l9u tvr J,EFkm{>r p�kmH#u E%s?p,r {>G9G9H#E>�3q+tvJ-s&EF��l9Ebu t<��l+tvG�p,r p,HFw�� H#G9E#J,K>r EE#�}�)tvK�t>kmr G9H#E�E%kop�kml���k,tvG�p,E>��G9{>l+k\G9{>l+k<tvq�E#J-s&E#�>{>G+k\��l9E}u taq9J,E#�}r z#J,E}J,H#H#�}r k,kmr {>G�kmq�H%s&l9u tvr J,E}G7� r G�p,E#Jm¦��r E#G�p���l9Eb��E%tvl+s&{>l9q�q9u l+kSp-tvJ-w�r �>E#�}E#G�p��2�*q+tvJmp,r J�w�EFu t $'&7v z#�}E r p,H#J-t3p,r {>G}w�EFJ-t>w�r {�kmr p,H�q�{>l9J�u t*q9J,E#�}r z#J,Ekmq9y9z#J,E<w�E<u0� r �)tvK>E*°+� É%Ì��?���{>l+k�s&{>G+kmr w�H#J,{>G+kSw�{>G+sF��l9EFu t*�}H&p,y9{�w�E���l9r+s&{>G+kmr kop,EF�\J,H#H#�}E&pmp,J,Ebr �}�}H%w�r t3p,E#�}E#G�p�u0� H#G9E#J,K>r EbJ,E z&l9EFq+tvJu E%k<kml9Jm�2t>s&E%k\kmq�H%s&l9u tvr J,E%k#��E%kop�w�{>�}�)tvK>E%tv�9u E}�=u ta��r p,E%k,kmE)w�E)s&{>G��>E#J,K>E#G+s&E�w�E}u taJ,H%km{>u l�p,r {>G�w�E}u0� H%��l+t3¦p,r {>G¸w�E}J-t>w�r {�kmr p,H>��u {>J-k,��l7� {>G�G9E)km{>l9y+tvr p,E�q+t>k\H#�}E&pmp,J,E�p,{>l�p,E}u0� H#G9E#J,K>r E�q9J,H%kmE#G�p,E)w9tvG+k*u t|k,s&z#G9E>�aKS{>l9Js&E&pmp,E*J-tvr km{>G7�vG9{>l+k�t:�>{>G+k�s&J,H#H�l9G9E*kop,J,l+s?p,l9J,E*w�E*w�{>G9G9H#E%k�kmq�H%s&r ²���l9E*��l9r0��q�{>l9J�l9G9E\kml9Jm�2t>s&E�kmq�H%s&l9u tvr J,E>�kop,{�s�
>E�u tY��l+tvG�p,r p,H\w�� H#G9E#J,K>r E*��J,H#H#�}E&pmp,J,E>��tvr G+kmr���l9E�u t�w�r J,E%s?p,r {>G�r G+s&r w�E#G�p,E\w�E\s&E&pmp,E*H#G9E#J,K>r E>�)"�G=E&µ�E&p%�s&{>G�p,J-tvr J,E#�}E#G�p*tvl���kml9Jm�2t>s&E%k�w�r µ�l+kmE%k#��u t�J-t>w�r {�kmr p,H�J,H#H#�}r kmEYq+tvJ*l9G9E�kml9Jm�2t>s&E�kmq�H%s&l9u tvr J,E�E%kop<w�r J,E%s?p,r {>G�¦G9E#u u E>�>E&p�w�H#q�E#G+w)w�r J,E%s?p,E#�}E#G�p�w�E�u t<w�r J,E%s?p,r {>G)w�� r G+s&r w�E#G+s&E>�>j7{>J-k,��l9Ebu E�s&l9�Yl9u+w�E�s&E&pmp,EFH#G9E#J,K>r EFq�{>l9J�l9GE#G+kmE#�Y�9u E�w�� tvG9K>u E%k�km{>u r w�E%k�tvq9q+tvJmp,E#G+tvG�p��\l9G9E�kml9Jm�2t>s&EFkmq�H%s&l9u tvr J,E>�vE%kop�kml���k,tvG�p�q�{>l9J���l9E�s&E&pmp,E�kml9Jm�2t>s&Ekm{>r p�s-y9{>r kmr EFq+tvJ�u E�s&J,r p,z#J,E�w�E�J-t>w�r {�kmr p,HFq9J,{>K>J,E%k,kmr �>E>�:G9{>l+k�J,H#H#�}E&pmp,{>G+k�u t\p,{vp-tvu r p,H�w�E�u0� H#G9E#J,K>r EFJ,E z&l9E>�>E#Gq9J,E#G+tvG�p*K�tvJ-w�EYw�E�J,H#H#�}E&pmp,J,E�s-y+t>��l9E���l+tvG�p,r p,H�w�E�J-t>w�r {�kmr p,HYw9tvG+k*km{>G�tvG9K>u E�km{>u r w�E�t>k,km{�s&r H>��jVt)²+K>l9J,E°+� É:Í�r u u l+kop,J,E�s&E&pmp,E\�}H&p,y9{�w�E�kml9JFl9G|E&��E#�}q9u E>�
jVt�J,E%w�r kop,J,r �9l�p,r {>G}kmq9H%s&l9u tvr J,Ebw�EFu0� H#G9E#J,K>r Ebk#� E&µ�E%s?p,l9EFE#G}w�E#l��YK>J-tvG+w�E%k[H&p-tvq�E%k#�>jVt�q9J,E#�}r z#J,EFs&{>G+kmr kop,E�xs#tvu s&l9u E#J<u E)�>{>u l9�}E���u0� tvG9K>u E�km{>u r w�E}E#G¸�2tvr p?�\w9tvG+k<u E%��l9E#u�u ta�2t>s&E&pmp,E�kmq9H%s&l9u tvr J,E)J,H#H#�}E&p�km{>G¸H#G9E#J,K>r E>�

� q+tvJmp,r JYw�l½q�{>r G�p�w�� H#�}r k,kmr {>G5{>J,r K>r G+tvu0��G9{>l+kYs#tvu s&l9u {>G+k<u E�q�{>r G�p�w�E�J,H#H#�}r k,kmr {>G¸��r Jmp,l9E#u0Æ É%�>Ê���É%�>Î:Ï�E&pp,J-t7z&{>G+kFu t)q���J-tv�}r w�EYw�EYJ,H#H#�}r k,kmr {>Gxs&{>�}�}E�q�{>l9J*u E%k�H&p-tvq�E%k*Í)E&p\��w�E�u t)²+K>l9J,E<°+� É:Í�����{>l+k�s&u r q9q�{>G+ktvu {>J-kSp,{>l�p,E%k�u E%k��2t>s&E&pmp,E%k�kmEFp,J,{>l9�3tvG�p�w9tvG+k�s&E��>{>u l9�}E%³?§�q�{>l9J�G9E*s&{>G+kmE#J,�>E#J���l9E�u t�q+tvJmp,r E���l9r�J,E z&{>r p�w�Eu0� H#G9E#J,K>r E>�vj7E%k[�2t>s&E&pmp,E%k�kmE�p,J,{>l9�3tvG�p�E#G}w�E#y9{>J-k�w�l}�>{>u l9�}EbG9EFJ,E%s&{>r �>E#G�pSq+t>k�w�l�p,{>l�p�w�� H#G9E#J,K>r EFw�E#q9l9r kSu t�2t>s&E&pmp,E*kmq9H%s&l9u tvr J,E>�>jVtYkmE%s&{>G+w�EFH&p-tvq�E*w�H&p,E#J,�}r G9E�u EF�2t>s?p,E#l9Jbw�EF��{>J,�}E�E#G�p,J,E�u t\�2t>s&E&pmp,E*kmq9H%s&l9u tvr J,EFE&p�u E%k�2t>s&E&pmp,E%k�w�l��>{>u l9�}E>�>E#G�l�p,r u r k,tvG�p�l9G�y9H#�}r s&l9��E*s&E#G�p,J,H�kml9J�u E�q�{>r G�pbw�E�J,H#H#�}r k,kmr {>G7��j7E�s#tvu s&l9u�k#� E&µ�E%s?p,l9Etvu {>J-kbw�E\u t}�}¨#�}E\�)tvG9r z#J,E<��l9E\q�{>l9J�l9G9E<kml9Jm�2t>s&E<w�r µ�l+kmE>�9q+tvJ�´F¦CI�l�µ�E#J%�9jVt}��l+tvG�p,r p,H<w�� H#G9E#J,K>r E\J,E z&l9Eq+tvJFu E%kFkml9Jm�2t>s&E%kF��u0� r G�p,H#J,r E#l9J�w�la�>{>u l9�}E\E%kop�s#tvu s&l9u H#E<tvlaq9J,{>J-t3p-t�w�E<s&E%kb�2t>s?p,E#l9J-kFw�E*��{>J,�}E>�
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Surface émettrice S1
de radiosité B
et de centre C

1

1

B1

Surface spéculaire
réceptrice S3

1 émission depuis une surface
diffuse

ère

Angle solide
d’émission

1

Surface spéculaire
réceptrice S3

BS3|S1

C1

Calcul radiosité reçue
BS3|S1=B xFFS3|S1 1

nil

Stockage provenance énergie et énergie
dans une liste chaînée

2 Réception par une surface
spéculaire 3

Surface émettrice S2
de radiosité B
et de centre C

2

2

B2

Surface spéculaire
réceptrice S3

2 émission depuis une surface
diffuse

de

Angle solide
d’émission

Surface spéculaire
réceptrice S3

Réception par une surface
spéculaire

Stockage provenance énergie et énergie
dans une liste chaînée

BS3|S1

C1

BS3|S2

C2

nil

Calcul radiosité reçue
BS3|S2=B xFFS3|S22

4

C1

Surface spéculaire
émettrice S3

Redistribution de la radiosité
depuis le point d’émission

B
C

S3|S1

1s

Angle solide
spéculaire
de réémission

5

Point d’émission virtuel
calculé depuisC C1s 1

C1s

Mise à jour de la liste chaînée
(destruction du premier élément)

BS3|S1

C1

BS3|S2

C2

nil

Liste chaînée
spéculaire
courante

BS3|S2

C2

nil
BS3|S1

C1

6

Surface spéculaire
émettrice S3

Redistribution de la radiosité B
depuis le point d’émission C

S3|S2

2s

Angle solide
spéculaire
de réémissionPoint d’émission virtuel

calculé depuisC C2s 2
C2s

C2

Liste chaînée
spéculaire
courante

nil
BS3|S2

C2

Mise à jour de la liste chaînée
(destruction du second élément)

BS3|S2

C2

nil
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facettes réceptrices

éléments recevant de l’énergie
depuis la facette émettrice

éléments ne recevant
pas d’énergie depuis A

facette (patch) émettrice

points suréchantillonnés pour
l’émission

Angles solides représentant
la partie d’une BRDF
pour la réémission

glossy
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�����V°+� É%� � � ÷%áoøFù:ú á�à:á�� ó-üoáCç2ç0áFð2ý:ñ?ý:áoý:ô0áFð����oøFáCç2ç.ó-ö&ç�ô0õ?ö �oö:áoð2ñ?û á �&áoð2ô�à:áoý%÷Yó-ý%ç0ð2áoô � ó-üoáCç2ç0áoô���ù3ó-ð�ú ó�ø&�Cç��:õ#à:á �#ý:ûüoõ?ö:ô0û ô2ç0á ;bç0û ð2áoð[à:áoôSð0óoÿ&õ?ö:ôSà:áoù:ý:û ôSú óbô0ý:ð � ó-üoá �oøFáCç2ç0ð2û üoá�� �&áoð2ôSú áoôSó-ý%ç0ð2áoô+� ó-üoáCç2ç0áoô�� � ö\ö:á�ú ó-ö�~mó-ö&ç+�#ý:á �#ý:áoú �#ý:áoô�ð0óoÿ&õ?ö:ô
;�ç0ð0ó��&áoð2ôbü%�3ó
�#ý:á�ó-ö:ñ?ú áFô0õ?ú û à:á)' áoö�ð2õ?ý:ñ?á#-%�9üoáoð�ç.ó-û ö:ô��oú �oøFáoö&ç0ô�ó-ù:ù3ó-ð�ç0áoö3ó-ö&çFó-ý%÷ � ó-üoáCç2ç0áoô�ð��oüoáoù%ç0ð2û üoáoôbö:ábð2áB~oõ?û �&áoö&çbù3ó-ôà�þ �oö:áoð2ñ?û á�� 
#áoý:ú ôbüoáoð�ç.ó-û ö:ô(�oú �oøFáoö&ç0ô)' áoö :0ó-ý:ö:á#-�ô0õ?ö&çFó-û ö:ô0û7û ö&ç0áoð2ô0áoüCç��oô��T|�áoüoû7ù:ð2õ#à:ý:û çFà:áoôFù����oö:õ?ø&�oö:áoôbà�þ ó-ú û ó-ô0ô.ó-ñ?á\ó-ýøFõ?øFáoö&ç�à:ýFð2áoö:à:ý�� �%û ô0û �:ú áoô�ô0õ?ý:ô�ú ó+� õ?ð2øFá7à:á[à:û ô0üoõ?ö&ç0û ö#ý:û ç��oô�� .+ú ý:ô�ú áoô � ó-üoáCç2ç0áoô�ð��oüoáoù%ç0ð2û üoáoôVô0õ?ö&ç �oú õ?û ñ?ö��oáoô�à:á[ú þ �oøFáCç2ç0áoý:ð��ù:ú ý:ô7üoá�ù����oö:õ?ø&�oö:á�áoô2ç[ó-øFù:ú û � ���

]Q^`_a^`_a^`_a^ � � À 	 g[» g[ÀLhnh%»QmJi ¾ f>ÀLh)¹ch p;k�mJp ��ÀLh�ÀVk ¾
	 ¹ch p;k�mJp ��ÀLh
"�G�l�p,r u r k,tvG�p<u E)�}{�w�z#u E)w�EjM¸tvJ-w�Æ ÈvÇ>�%Ï.��G9{>l+k\q�{>l9�>{>G+k*q9J,E#G+w�J,E�E#G5s&{>�}q�p,E)w�E%k<kml9Jm�2t>s&E%k\t:�>E%sYw�E%kIbD�r � s&{>�}q9u E&��E%k#��tvl�p,J,E\��l9E\q9l9J,E#�}E#G�pFw�r µ�l+kmE%kb{>la�}r J,{>r J-k#��ÓCu7w�E#��r E#G�p�w�{>G+s�q�{�k,kmr �9u E\w�E<kmr �Yl9u E#JFw�E%kkml9Jm�2t>s&E%kVr km{vp,J,{>q�E%kVE&p�tvG9r km{vp,J,{>q�E%k#�:s&{>�}�}Ebw�E%k[�}H&p-tvl���{>l�w�E%kSkml9Jm�2t>s&E%kV�>E#J,G9r E%k[q+tvJ[E&��E#�}q9u E>�Jr*tvG+kSG9{�kk,s&z#G9E%k<�|J,E#K>H#G9H#J,E#J%��G9{>l+k<t:�>{>G+k*l�p,r u r kmH)l9G9E)q9u t>��l9E)E#G5tvu l9�}r G9r l9�|�Vs&{>�}�}E)u E)�}{>G�p,J,E}u0� r �)tvK>E}°+� É%Ì9�D�tvq9q�E#u {>G+k���l7� r uFk#� tvK>r p�r s&rbw�E|kml9Jm�2t>s&E%k�t:�>E%s)l9G9E|IbD�r � ��l9E=G9{>l+k�tvq9q9J,{:��r �}{>G+kYs&{>�}�}E=u t�km{>�}�}Ew�E�p,J,{>r k*p,E#J,�}E%k)���>{>r J<s-y+tvq9r p,J,EaÉ:��·�u E�p,E#J,�}E)w�r µ�l+k#�7u E}p,E#J,�}E)kmq9H%s&l9u tvr J,E�q+tvJm�2tvr p<E&p<u E�p,E#J,�}E}ª�Ã�¡3¬,¬�E7���{>l+kYG9{>l+kYr G�p,H#J,E%k,km{>G+k<r s&r�l9G9r ��l9E#�}E#G�p)tvl~s#t>k<ª�Ã�¡3¬,¬�E7�Vu E%k�w�E#l��½tvl�p,J,E%k<p,E#J,�}E%k�w�E=u t�IbD�r � t:��tvG�pw�Honm��H&p,H}w�H%s&J,r p-k�q9J,H%s&H%w�E#�}�}E#G�p%����{>l+k\t:�>{>G+k�w�{>G+s�J,E%s-y9E#J-s-y9HYw�r µ�H#J,E#G�p,E%k��}H&p,y9{�w�E%k*q�{>l9J\s#tvu s&l9u E#J�u tJ,H#H#�}r k,kmr {>G)w�E�u0� H#G9E#J,K>r EbJ,E z&l9E�q+tvJ�l9G9E�kml9Jm�2t>s&E�tvG9r km{vp,J,{>q�E>�vjVt<q9u l9q+tvJmp�km{>G�p�u r H#E%k���w�EF��{>Jmp-k�q9J,{>�9u z#�}E%kw�� tvu r t>k,k,tvK>E>�%s&{>�}�}E�u t��}H&p,y9{�w�EFw�E �x{>G�p,E � tvJ,u {YÆ É%Îv°9�vÈ>Èv�:Ï.�:{>lY{>G�p�w�E%kSw�r ��s&l9u p,H%k���p,J-tvr p,E#JSw�E%k�IbD�r �p,J,z%kYw�r J,E%s?p,r {>G9G9E#u u E%k)Æ É%Ì9Év�SÎ�È%Ï.�7p-tvG+w�r kY��l9Eaw�� tvl�p,J,E%k<G9H%s&E%k,kmr p,E#G�pYl9G9E=r �}q9u H#�}E#G�p-t3p,r {>G½s&{>�}q9u E&��E>Æ È3°+É3�É%Î>�:Ï.�+��{>l+k�t:�>{>G+kbs-y9{>r kmrVw�E�s&{>G+kmE#J,�>E#Jbu t�p,E%s-y9G9r ��l9E�w�E�u tvG+s&E#J�w�E<J-t:�>{>G+kbw�E �x{>G�p,E � tvJ,u {+���)tvr k�w9tvG+kl9G9E)��{>J,�}E���l9E)G9{>l+k�q�E#G+km{>G+k<{>J,r K>r G+tvu E>�7j7{>J-k,��l7� l9G9E)kml9Jm�2t>s&E���l9G5q+t3p-s-y��<tvG9r km{vp,J,{>q�E)w�{>r pYJ,H#H#�}E&pmp,J,Ekm{>G�H#G9E#J,K>r E>��q+tvJ-s&E)��l9E}u0� tvu K>{>J,r p,y9�}E}w�E)J-t>w�r {�kmr p,H�q9J,{>K>J,E%k,kmr �>EYu0� t|kmH#u E%s?p,r {>G9G9H#E>��G9{>l+k\K>H#G9H#J,{>G+k\tvu {>J-kq9u l+kmr E#l9J-k�q�{>r G�p-k�tvu H%t3p,{>r J,E#�}E#G�p�kml9J�u t�kml9Jm�2t>s&E�H#�}E&pmp,J,r s&E�kml9r �3tvG�p�u t<�}H&p,y9{�w�E�q9J,{>q�{�kmH#EFq+tvJ�Æ É%Ê:ÏC��q+tvK>E%kÈ3°�Î3¦oÈ>ÍvÇ��?�
KS{>l9J}s-y+t>s&l9G w�E|s&E%k�q�{>r G�p-k#�SG9{>l+k�G9Exs#tvu s&l9u {>G+kYq+t>k}w�E%k�J-t:�>{>G+kYkml9J,H%s-y+tvG�p,r u u {>G9G9H%kYw9tvG+k�u0� tvG9K>u Ekm{>u r w�Eaw�H&p,E#J,�}r G9Haq+tvJ}u E%kYq+tvJ-tv�}¨&p,J,E%k >

�
E&p >

�
w�l~�}{�w�z#u E|w�E�M¸tvJ-w��S�)tvr kYG9{>l+k}s#tvu s&l9u {>G+kYu0� tvG9K>u Ekm{>u r w�E<E&�9t>s?p%�9E#G9K>u {>�+tvG�p�u0� E#G+kmE#�Y�9u E�w�E%kFJ-t:�>{>G+kF��l7� {>Gxw�E#��J-tvr pFp,y9H#{>J,r ��l9E#�}E#G�pFp,r J,E#J%�
"�GxE&µ�E&p%��kmrVG9{>l+ks#tvu s&l9u {>G+k�w�r J,E%s?p,E#�}E#G�p}s&E%k�J-t:�>{>G+k#��G9{>l+k�J,r k,��l9{>G+k�w�E=�)tvG+��l9E#JYq9u l+kmr E#l9J-kYkml9Jm�2t>s&E%k���H#u H#�}E#G�p-k-��w�E�u tk,s&z#G9E>��kml9Jmp,{>l�pFkmr�E#u u E%kbkm{>G�p�H#u {>r K>G9H#E%k�w�E\u0� {>��noE&pbH#�}E&pmp,E#l9J<���>{>r J�²+K>l9J,E*°+� É%���?� � � E%kopbq�{>l9J-��l9{>r0��u {>J-k,��l9Es&E��>{>u l9�}E�E#G9K>u {>�+tvG�p*t)H&p,H�s#tvu s&l9u H>�+G9{>l+k�w�H&p,E#J,�}r G9{>G+k���l9E#u u E%k�km{>G�p�u E%k�kml9Jm�2t>s&E%k���l9rVq�{>l9J,J-tvr E#G�p�¨&p,J,Er G�p,E#J-kmE%s?p,H#E%k�q+tvJ�u l9r�E#G|kmE\s&{>G�p,E#G�p-tvG�pFw�E*p,E%kop,E#J%��E#Gaq9J,E#�}r z#J,E*tvq9q9J,{:��r �)t3p,r {>G7��u E%kbkml9Jm�2t>s&E%kbw9tvG+k�u t�w�r ¦J,E%s?p,r {>G=w�E*J,H$#+E&��r {>G=kmq�H%s&l9u tvr J,E\tvl�p,{>l9Jbw�E*u t>��l9E#u u E�E%kopFs&E#G�p,J,H*u E*�>{>u l9�}E>� � E�p,E%kop<��r u7k#� tvK>r pbw�E\kmr �}q9u E%kq9J,{�w�l9r p-k<k,s#tvu tvr J,E%k-��s&J,H#E}l9G9E}u r kop,E�w�E)kml9Jm�2t>s&E%k#��q�{>l9J<u E%k,��l9E#u u E%k*{>G��3t|E%kop,r �}E#J<u t|��l+tvG�p,r p,H)w�� H#G9E#J,K>r EJ,E z&l9E=w�E#q9l9r k�u t�kml9Jm�2t>s&E)ª�Ã�¡3¬,¬�E¸H#�}E&pmp,J,r s&E>�[��{>l+k�K>H#G9H#J,{>G+k�tvu {>J-k�tvu H%t3p,{>r J,E#�}E#G�p�E&p}kml9r �3tvG�pYu tx�}¨#�}E
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facettes réceptrices

éléments recevant de l’énergie
depuis la facette émettrice

éléments ne recevant
pas d’énergie depuis A

facette (patch) émettrice

point issu du suréchantillonnage
aléatoire pour l’émission

Angle solide représentant
la partie d’une BRDF
pour la réémission

glossy

Rayons tirés depuis les éléments
receveurs vers lun point suréchantillonné
du patch émetteur, et non compris dans
l’angle  solide émetteur

Rayons tirés depuis les éléments
receveurs vers un point
suréchantillonné du patch
émetteur, et compris dans
l’angle  solide émetteur
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�����V°+� É3Ë � � ÷%áoøFù:ú á�à:á�� ó-üoáCç2ç0áFð2ý:ñ?ý:áoý:ô0áFð����oøFáCç2ç.ó-ö&ç�ô0õ?ö �oö:áoð2ñ?û á �&áoð2ô�à:áoý%÷Yó-ý%ç0ð2áoô � ó-üoáCç2ç0áoô���ù3ó-ð�ú ó�ø&�Cç��:õ#à:á �#ý:ûüoõ?ö:ô0û ô2ç0á ;�ç0û ð2áoðFú áoô�ð0óoÿ&õ?ö:ô�à:áoù:ý:û ô�ú áoôFô0ý:ð � ó-üoáoô�ð��oüoáoù%ç0ð2û üoáoô�� �&áoð2ô�ú óYô0ý:ð � ó-üoá��oøFáCç2ç0ð2û üoá�� 1 áoô�ð0óoÿ&õ?ö:ô(�#ý:û[ö:á\ô0õ?ö&ç�ù3ó-ôüoõ?øFù:ð2û ôVà3ó-ö:ô[ú þ ó-ö:ñ?ú á�ô0õ?ú û à:á�à�� � ö:û�à:áoù:ý:û ô[ý:ö*ùvõ?û ö&ç[û ô0ô0ý*à:ý\ô0ý:ð��oü%�3ó-ö&ç0û ú ú õ?ö:ö3ó-ñ?á�ô0ý:ðVú ó�ô0ý:ð � ó-üoá �oøFáCç2ç0ð2û üoá��vö:á�ð2áB~oõ?û �&áoö&çù3ó-ô9à�þ �oö:áoð2ñ?û á�à:áoù:ý:û ô9üoá�ùvõ?û ö&ç��$|�áCç2ç0á�ø&�Cç��:õ#à:á�ú û øFû ç0á+ó-û ö:ô0û �oö:õ?ð2ø&�oøFáoö&ç9ú þ ó-ú û ó-ô0ô.ó-ñ?á�ù:ð2õ#à:ý:û ç9ù3ó-ð9ú ó�ç0áoü%�:ö:û �#ý:á�à:á�ú ó � ñ?ý:ð2á� � � 
 �
	Võ?ý:ô9ó��&õ?ö:ô �&õ?ú õ?ö&ç.ó-û ð2áoøFáoö&ç9û üoû �mùvõ?ý:ð�à:áoô�ð0ó-û ô0õ?ö:ô�à:á�üoú ó-ð�ç����-ú û øFû ç��9ú á�ö:õ?ø��:ð2á�à:á�ùvõ?û ö&ç0ô�û ô0ô0ý:ô�à:ý�ô0ý:ð��oü%�3ó-ö&ç0û ú ú õ?ö:ö3ó-ñ?á
;�ý:ö ' ó-ý*ú û áoý�à:áSç0ð2õ?û ô[ô0ý:ð7ú ó � ñ?ý:ð2á � � � 
�-%�

p,E%s-y9G9r ��l9E|��l9E|q9J,H%s&H%w�E#�}�}E#G�p%��w�E%k}q�{>r G�p-k}kml9J}u t�kml9Jm�2t>s&EaJ,H%s&E#q�p,J,r s&E>�SE&p}G9{>l+k)s#tvu s&l9u {>G+kYu E%k�J-t:�>{>G+kE#G�p,J,E*s&E%k�q�{>r G�p-k�FoJ,E%s&E#�>E#l9J-k�HFE&p�u E%k�q�{>r G�p-k�F%H#�}E&pmp,E#l9J-k�H?�>q�{>l9Jbw�H&p,E#J,�}r G9E#J�K>J x>s&E���u0� H%��l+t3p,r {>G�°+� É���l9E#u kkm{>G�pFu E%kbJ-t:�>{>G+kbs&{>�}q9J,r kbw9tvG+kbu0� tvG9K>u E<km{>u r w�E>�
Ñ�{>r p 9� u E)�>E%s?p,E#l9J�q+t>k,k,tvG�p<q+tvJ�u E�q�{>r G�pYH#�}E&pmp,E#l9J�E&pYu E�q�{>r G�pYJ,E%s&E#�>E#l9J<r k,kml+k�w�l½kml9J,H%s-y+tvG�p,r u u {>G9G+tvK>Etvu H%t3p,{>r J,E>� 9��� u E)�>E%s?p,E#l9J�J,H$#+H%s-y9r0� 9� u E)�>E%s?p,E#l9J�E#G�p,J,E)u E=s&E#G�p,J,E�w�� l9G9E=w�E%k<E#u u r q+kmE%k�kmE#J,�3tvG�pYw�E��+t>kmE)�u0� tvG9K>u E�km{>u r w�E>�+E&p�l9G�w�E%k�w�E#l��|q�{>r G�p-k�u E%kFq9u l+k�q9J,{�s-y9E%k�kml9J�s&E&pmp,E�E#u u r q+kmE=��u t)G9{>J,�}EYw�EYs&E��>E%s?p,E#l9J�E%kop
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��tvu K>J,H�s&E%k�w�E#l���w�H&�2tvl�p-k��)t3noE#l9J-k#�9G9{>l+k�{>��p,E#G9{>G+k�w�E%kFp,E#�}q+k�w�EYs#tvu s&l9uVq�{>l9J�l9G9E�r �)tvK>E���l9r[J,E%kop,E#G�pJ-tvr km{>G9G+tv�9u E%k����>{>r JYr �)tvK>E=°+� É%Ì��?�Vq�{>l9J�l9G9E=q9J,H%s&r kmr {>G½w9tvG+kYu E%kY{>�Y�9J,E%kYs&{>�}q+tvJ-tv�9u E���u0� r �)tvK>E=J,H#E#u u E���>{>r J�s-y+tvq9r p,J,E\���?�
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� E&pmp,E�kmE%s&{>G+w�q+t>k,kmE}E%kop�G9E&pmp,E#�}E#G�p�q9u l+k�kmr �}q9u E��ar �}q9u H#�}E#G�p,E#J���l9E)u taq9J,E#�}r z#J,E>� "�G¸E&µ�E&p%�VG9{>l+kG7� t:�>{>G+k�r s&r>²+G+tvu E#�}E#G�p[��l7� l9GYkmE#l9u�{>��noE%s?p,r ��·%q9J,{�w�l9r J,E�l9G9E�r �)tvK>E��Fq+tvJmp,r J[w�E%k7r G���{>J,�)t3p,r {>G+kVw�E�J-t>w�r {�kmr p,Hkop,{�s�
�H#E%k*kml9J\s-y+t>��l9E��2t>s&E&pmp,E>�7´F²+G�w�E�q�{>l9�>{>r J*q9J,E#G+w�J,EYE#G�s&{>�}q�p,E}s&E#Jmp-tvr G+k�q9y9H#G9{>�}z#G9E%k\s&{>�}�}EYu E%kJ,H$#+E&��r {>G+k�kmq9H%s&l9u tvr J,E%k#�vu E%k�kml9Jm�2t>s&E%k�J,l9K>l9E#l+kmE%k�{>l)E#G+s&{>J,E�w�� H#�>E#G�p,l9E#u k�{>��noE&p-k�p,J-tvG+kmq+tvJ,E#G�p-k#�3G9{>l+k�t:�>{>G+ks-y9{>r kmr�w�� l�p,r u r kmE#JVu E�p,J-t>s&H�w�E�J-t:�>{>G+k�s&{>�}�}E��}H&p,y9{�w�E�w�E�s#tvu s&l9u�w�E�u0� r �)tvK>E�²+G+tvu E>�%j7E�q9J,r G+s&r q+tvu>q9J,{>�9u z#�}Ew�l)p,J-t>s&H�w�E�J-t:�>{>G+k�E%kop�k,t<u E#G�p,E#l9J�E&�9s&E%k,kmr �>EFq�{>l9J�p,J-tvr p,E#J�w�E%k�k,s&z#G9E%k�s&{>�}q9u E&��E%k#� "�G=E&µ�E&p%��u E�u tvG+s&E#J�w�EJ-t:�>{>G+k�kmr �}q9u E\s&{>G+kmr kop,E��Ys#tvu s&l9u E#J�q�{>l9Jbs-y+t>��l9E�q9r ��E#u�u0� r G�p,E#J-kmE%s?p,r {>G�w�� l9G9E\w�J,{>r p,E�q+t>k,k,tvG�p�q+t>k�s&E�q9r ��E#u
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E&p*u0� {>�+kmE#J,�3t3p,E#l9J%��t:�>E%s\p,{>l+k�u E%k�{>��noE&p-k*w�EYu t=k,s&z#G9E>� "�G�q9J-t3p,r ��l9E>�+l9G�p,E#uStvu K>{>J,r p,y9�}E��}E&p<w�E%k�no{>l9J-k��s#tvu s&l9u E#J�l9G9E�r �)tvK>EFq�{>l9J�l9G9E*k,s&z#G9E�w�E�& (+(+(+(+(��2t>s&E&pmp,E%k#�>ÓCu�E%kop�w�{>G+sFr G+w�r kmq�E#G+k,tv�9u E�w�E��}E&pmp,J,E�E#G�q9u t>s&Ew�E%k�{>q�p,r �}r k,t3p,r {>G+k�q�{>l9J�q�{>l9�>{>r J�q9J,{�w�l9r J,E�l9G9E�r �)tvK>E�u E�q9u l+k�J-tvq9r w�E#�}E#G�p�q�{�k,kmr �9u E=��G9{>l+k��>E#J,J,{>G+kFtvls-y+tvq9r p,J,E�����l9E�G9{>l+k�t:�>{>G+k#�9E#Gxq9u l+k#�+��E%km{>r G�w�EYs#tvu s&l9u E#J�q9u l+kmr E#l9J-kb��{>r k�u t)�}¨#�}E�r �)tvK>E:�?��t���{>Jmp,r {>J,rVkmrq9u l+k�w�� l9G|J-t:�>{>G�E%kopFp,r J,H<�Yp,J-t:�>E#J-kbs-y+t>��l9E*q9r ��E#u0�+s&{>�}�}E<sv� E%kop�u E<s#t>kbr s&r���q�{>l9Jbp,J-tvr p,E#JFu0� tvu r t>k,k,tvK>E:�?�
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j7E¸q9J,r G+s&r q�E5w�E5�+t>kmE5w�lQu tvG+s&E#Jxw�E5J-t:�>{>G+kakop,{�s-y+t>kop,r ��l9E¸s&{>G+kmr kop,E5� H#�}E&pmp,J,E5q9u l+kmr E#l9J-kaJ-t:�>{>G+kw�E#q9l9r k�u0� {>�+kmE#J,�3t3p,E#l9J=�¸p,J-t:�>E#J-k)s-y+t>��l9E�q9r ��E#u0��E&p|�5r G�p,H#K>J,E#J�E#G+kml9r p,E�u E%kaw�r µ�H#J,E#G�p,E%k=s&{>l9u E#l9J-k)J,H%s&l�¦q�H#J,H#E%k=q�{>l9Ja{>��p,E#G9r Jau0� r �)tvK>Ex²+G+tvu E>�.K�u l+kmr E#l9J-k={>q�p,r �}r k,t3p,r {>G+k=E&��r kop,E#G�p|w9tvG+k=u t½u r pmp,H#J-t3p,l9J,E�k,s&r E#G�p,r ¦²���l9E ³"s ��q�{>l9Jxp,E#G�p,E#J�w�E5J,H%w�l9r J,E5u E5G9{>�Y�9J,E5w�� r G�p,E#J-kmE%s?p,r {>G+k�� H#�3tvu l9E#Jxq�{>l9J�l9GhJ-t:�>{>G7� � E#Jmp-tvr G9E%kw�Exs&E%k}�}H&p,y9{�w�E%k�p,J-t:�3tvr u u E#G�p)w9tvG+k�u0� E%kmq+t>s&ExÇ7r w�E|u t¸k,s&z#G9E>��s&{>�}�}Exs&E#u u E%k)w�E%k}��{JI p,E%k}E#G9K>u {>�+tvG�p,E%kÆ É>É%Ç���È>È�É3��È>ÍvÌ���È3°�Ì��+�3Ï.�+s&E#u u E%k�w�E%kF{�s?p,J,E#E%k#Æ Ê9É3�+Ê�È���Ë:°9��È3°�È#Ï.�+w�E%k�IFÑLK�Æ �>Ê9�+Î>����ÈvÌ>Î:ÏVE&p�s&E#u u E%k�w�E%kFK>J,r u u E%kÇ7r l9G9r ��{>J,�}E%kxÆ �>Î��bË3Ì���ÈvÌv°���ÈvÌ�Í���È>ÍvÇ���°9��É>É#°9��Ç>����Ç�Í���É%Çv°9��È3°�Î%Ï*{>l G9{>G l9G9r ��{>J,�}E%k#Æ Ë3Î���É>É:Í���É%Ì>�:Ï.�
rY� tvl�p,J,E%kFp,E%s-y9G9r ��l9E%k�kmEYs&{>G+s&E#G�p,J,E#G�p�q9u l�p,¶vp\kml9J�u0� {>q�p,r �}r k,t3p,r {>G�w�l�G9{>�Y�9J,E�w�� r G�p,E#J-kmE%s?p,r {>G+k�w9tvG+k�u0� E%ko¦q+t>s&E�r �)tvK>E>Æ È3°�Ì��VÈvÌ>Ê���É3Ë3Ç���É3Ë:°:Ï�E#G�l�p,r u r k,tvG�p<l9G9E)q9J,H#q+t>k,kmEYE#G u+¦CI�l�µ�E#J\q�{>l9J<q9J,H%s#tvu s&l9u E#J<w�E%k�p-tv�9u E%kw�� r G+w�E&�xq�E#J,�}E&pmp-tvG�p<w�E�s&{>G9G+tvr p,J,EYw�r J,E%s?p,E#�}E#G�p*u0� H#u H#�}E#G�p\��r G�p,E#J-kmE%s?p,E#J�q�{>l9J*s-y+t>��l9EYq9r ��E#u0Æ È3°�Ì���ÈvÌ>Ê:Ï.�
r*tvG+k�u Ea�}¨#�}Ea{>J-w�J,E=w�� r w�H#E>�bÆ É3Ë3Ç��bÉ3Ë:°3ÏFq9J,{>q�{�kmE#G�pYu0� l�p,r u r k,t3p,r {>G w�l ´F¦CI�l�µ�E#J-³�.=q�{>l9J)w�H&p,E#J,�}r G9E#J}kmrq9u l+kmr E#l9J-k�J-t:�>{>G+k�w�{>r �>E#G�pb¨&p,J,E\J,E#u tvG+s&H%k�q�{>l9Jbl9Gaq9r ��E#u7w�{>G9G9H)�2kmr�u E*��J-tvK>�}E#G�pbE%kopFq9u E#r G7��l9G|kmE#l9u�J-t:�>{>GE%kop�G9H%s&E%k,k,tvr J,E%³ � �?��j7{>J-k,��l9EFq9u l+kmr E#l9J-k�J-t:�>{>G+kSkm{>G�p�u tvG+s&H%k�q�{>l9J�l9G)q9r ��E#u0�vr u�kml��}p�w�E�s-y9{>r kmr J�u t\q9J,E#�}r z#J,Er G�p,E#J-kmE%s?p,r {>G�p,J,{>l9�>H#EFE#G�p,J,E�s-y+t>s&l9G)w�E�s&E%k�J-t:�>{>G+k[E&p�l9G=w�E%k�H#u H#�}E#G�p-k�kop,{�s�
>H%k�w9tvG+k�u t\u r kop,E�w�E�s&E�q9r ��E#u0�E&p�w�� r G�p,H#K>J,E#J�E#G+kml9r p,E}u E%k\s&{>l9u E#l9J-k�{>��p,E#G�l9E%k}��q+tvJ\�}{3�>E#G9G+tvK>E�q+tvJ*E&��E#�}q9u E:�?� � E&pmp,E�{>q�p,r �}r k,t3p,r {>G�E%kopw�E�p,J,z%k�u {>r G�u t�q9u l+k�J-tvq9r w�EYw�EYp,{>l�p,E%k#��E#Gxp,E#J,�}E�w�E�p,E#�}q+k\w�E�s#tvu s&l9u0� "�G�²+G7��l9G9E�tvl�p,J,EY{>q�p,r �}r k,t3p,r {>Gs&{>G+kmr kop,E��)J,H%w�l9r J,E<u E�p,E#�}q+k�w�EYs#tvu s&l9u[w�� l9G9E�r G�p,E#J-kmE%s?p,r {>G7��s&{>�}�}E<r s&r[q�{>l9J�u0� r G�p,E#J-kmE%s?p,r {>G�w�� l9GxJ-t:�>{>Gt:�>E%s�l9Gap,J,r tvG9K>u E>Æ É%Ì���È3°�Ê���ÈvÇ>Ì%Ï.�
"�G J,H%kml9�}H>���� �¡�¢-£9¤ ¥ l�p,r u r kmE�u E�u tvG+s&E#J|w�E�J-t:�>{>G+k�kop,{�s-y+t>kop,r ��l9E�s&{>�}�}E��}H&p,y9{�w�E¸w�E�J,E#G+w�l w�Ew�E#l���r z#�}E�q+t>k,kmE��2km{>l9�>E#G�pStvq9q�E#u H#E�Foq+t>k,kmE�w�E�u0� {�E#r u Hm�?�3j7E%kV{>q�p,r �}r k,t3p,r {>G+kVw�H#�>E#u {>q9q9H#E%kVE&p[E#�}q9u {3��H#E%k[km{>G�pu t<�>{:��E#u u r k,t3p,r {>G}J,H#K>l9u r z#J,E�w�� E%kmq+t>s&E%³ � ��tvu u r H#E�tvl��}��{JI p,E%k�E#G9K>u {>�+tvG�p,E%k�y9r H#J-tvJ-s-y9r ��l9E%k#�>��l9G9E�q9J,H#q+t>k,kmEFE#G´F¦CI�l�µ�E#JFE&p���u0� r G�p,E#J-kmE%s?p,r {>Ga{>q�p,r �)tvu E<w�� l9G|J-t:�>{>Gat:�>E%s�l9Gap,J,r tvG9K>u E>Æ É#°�Ç#Ï.�
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{>l�p,r u kj�� {>��noE%s?p,r �7q9J,r G+s&r q+tvu�w�E\s&E&pmp,E�p,y9z%kmE�E%kop�u t�K>H#G9H#J-t3p,r {>G�w�� l9G9E�r �)tvK>E*w�E*km��G�p,y9z%kmE>��w�E#q9l9r k�l9G9E�r �)tvK>EJ,H#E#u u E)q9J,r kmE)t:�>E%s�l9G9E=s#tv�}H#J-t9��ÓCu�k#� t:��z#J,E>�7�|s#tvl+kmE�w�E)u t|�}H&p,y9{�w�E=��l9E)G9{>l+k�t:�>{>G+k\s-y9{>r kmr E>�V��l7� r u�E%kopG9H%s&E%k,k,tvr J,E�w�E\s#tvu s&l9u E#J�q9u l+kmr E#l9J-k���{>r k�u tY�}¨#�}E�r �)tvK>E�q�{>l9J�J,H%w�l9r J,E�u0� E#J,J,E#l9J�E#G�p,J,E�u0� r �)tvK>E*km��G�p,y9H&p,r ��l9EE&p�u0� r �)tvK>E�G+t3p,l9J,E#u u E>��´�l)²+u�w�E%k�J,E%s-y9E#J-s-y9E%k�E&pbw�law�H#�>E#u {>q9q�E#�}E#G�p�w�E%k�tvu K>{>J,r p,y9�}E%k�G9H%s&E%k,k,tvr J,E%k��Ys&E&pmp,EJ,E#K>H#G9H#J-t3p,r {>G7��G9{>l+k�t:�>{>G+kFs&{>G+kop-t3p,H<��l9E�u0� tvG+tvu ��kmE\�)tvG�l9E#u u E�w�E<q9u l+kmr E#l9J-k�s&E#G�p-tvr G9E%k�w�E�kml9Jm�2t>s&E%k��2k,tvG+ks&{>�}q�p,E#JVu E��2tvr p���l9E�u {>J-k,��l7� l9G9E�kml9Jm�2t>s&E�q�{�kmE�w�E%kVq9J,{>�9u z#�}E%k7r u>�2tvl�pSq�{>l9�>{>r J7J,E&p,J,{>l9�>E#JVkm{>G<G�l9�}H#J,{*w9tvG+ku E\²�s-y9r E#J�w�E<w�{>G9G9H#E%k-�*�9t:�>E%s\w�E%kb{>l�p,r u k�s&u t>k,kmr ��l9E%kbw�E<w�r µ�H#J,E#G+s&E�w�� r �)tvK>E%k#�9w�E<s#tvu s&l9uVw�E\�}{3�>E#G9G9E>�9w�E
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�)t3��r �Yl9�|�>E&p-sv� ��E%kop�q+tvJmp,r s&l9u r z#J,E#�}E#G�p��2t>kop,r w�r E#l+kmE�E&p�J,H#q9H&p,r p,r �>E>�>ÓCu�G9{>l+k�t�w�{>G+s�q+tvJ,l)r G+w�r kmq�E#G+k,tv�9u E�w�EJ,H%tvu r kmE#J7l9G9E�r G�p,E#Jm�2t>s&E�K>J-tvq9y9r ��l9E>�?�2t>s&r u E��Fl�p,r u r kmE#JVE&pS��l9r>G9{>l+k���{>l9J,G9r k,kmE�E#G\p,E#�}q+kVJ,H#E#u�k,tvG+k7r G�p,E#J,J,{>�}q9J,Eu E%k�s#tvu s&l9u k#��u0� H#�>{>u l�p,r {>G5w�E%k\J,H$#+E%s?p-tvG+s&E%k<kml9Jm�2t>s&E)q+tvJ�kml9Jm�2t>s&E>��K>J,{>l9q�E)w�� {>��noE&p-k<q+tvJ<K>J,{>l9q�E)w�� {>��noE&p-k#�u E#l9J-k\y9r kop,{>K>J-tv�}�}E%k#��E&p-sv�V��{>l+k\E#G¸t:�>{>G+k�H#K�tvu E#�}E#G�p<q9J,{v²9p,H�q�{>l9J�w�H#�>E#u {>q9q�E#J\l9G9E)r G�p,E#Jm�2t>s&E�{���u0� {>Gq9l9r k,kmE���r kml+tvu r kmE#J�u E�J,H%kml9u p-t3p|w�l J,E#G+w�l J,H%tvu r kop,E�E#G�p,E#�}q+kaJ,H#E#u����>{>r J�²+K>l9J,E�°+� É%Ê��?� � E&pmp,E�r G�p,E#Jm�2t>s&EK>J-tvq9y9r ��l9E*E%kopF��{>G+w�H#E�kml9JFu E<q9J,r G+s&r q�E�w�l � �vÃ0«2¤@±o«2  Ä ¢&®��>¤ £�ª���l9r7q�E#J,�}E&p�u t���r kml+tvu r k,t3p,r {>G|w�E%kbH&p-tvq�E%k�w�lJ,E#G+w�l=J,H%tvu r kop,E�q+tvJ�J-t>w�r {�kmr p,H�E#G)p,E#�}q+k�J,H#E#u0�>p,{>l�pbE#GakmE\w�H#q9u t7z#tvG�p�w9tvG+k�u tYk,s&z#G9E�r G�p,E#J-t>s?p,r �>E#�}E#G�pbk,tvG+kr G�p,E#J,J,{>�}q9J,EYu E%k\s#tvu s&l9u k#� � E#q�E#G+w9tvG�p%�7kmr�s&E#Jmp-tvr G9E%k*tvG+tvu ��kmE%k�q9u l+k\q�{>l+k,kmH#E%k\w�{>r �>E#G�p\¨&p,J,E�E&µ�E%s?p,l9H#E%k#��r uE%kop�tvl+k,kmr�q�{�k,kmr �9u E=w�E��}E&pmp,J,E�E#G½q+tvl+kmE)u Eas#tvu s&l9u�s&{>l9J-tvG�p�E&p}w�E�u E=J,E#q9J,E#G+w�J,E}E#G+kml9r p,E=u �x{��5r u�txH&p,Hu tvr k,kmH>�
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]Q^ �T^`_a^cbed p�¼ � ¾ m3ÀVm�º2ÀLh�¹2¼ ¾9¿ ÀLh
��G½w�E%k�q�{>r G�p-k\��{>G+w9tv�}E#G�p-tvl��¸w�E��� �¡�¢-£9¤ ¥5E%kop���l7� r u�l�p,r u r kmE�u txw�r µ�H#J,E#G+s&E�E#G�p,J,E)u0� r �)tvK>E�J,H#E#u u E)E&pu0� r �)tvK>E�km��G�p,y9H&p,r ��l9EFq�{>l9J�s&{>J,J,r K>E#JSu E%k�J,H$#+E%s?p-tvG+s&E%k�E&p��2tvr J,E�w�E%k�y���q�{vp,y9z%kmE%k�kml9J�u E#l9J-k�q9J,{>q9J,r H&p,H%k#�v��{>l+kt:�>{>G+k�w�{>G+s�s&{>�}�}E#G+s&HYq+tvJ<s&J,H#E#J�l9G�{>G9K>u E&p\tvq9q�E#u Hj��£�®3Ã E+¬m¤ ¬ � Â7E9£�«2 �¢?¬m¤ ¬Y���>{>r J�²+K>l9J,EY°+� É%Ê���w�E%kop,r G9H}�G9{>l+k7q�E#J,�}E&pmp,J,E�w�E���r kml+tvu r kmE#J7J-tvq9r w�E#�}E#G�pVu E%k7E#J,J,E#l9J-k�kml9JVu E%kVkml9Jm�2t>s&E%k�E&pVE#GYw�H%w�l9r J,E�kmr>G9{vp,J,E�tvu K>{>J,r p,y9�}EJ,H%tvu r kmEbu E%k���{>G+k�s-y9{>r �}��l+tvG�p�tvl���q9J,{>q9J,r H&p,H%kSw�EFJ,H$#+E%s?p-tvG+s&E�w�E%k�kml9Jm�2t>s&E%k#�vjVt*²+K>l9J,Eb°+� É%Î*�}{>G�p,J,Ebu0� {>l�p,r uw�Ebw�r µ�H#J,E#G+s&Ebw�� r �)tvK>E�E&µ�E%s?p,l9Hbr s&r�kml9J[l9G9EFk,s&z#G9E�w�E��9l9J,E%tvl7�>Ð�GYJ,E#�)tvJ-��l9E���l9E�q9u l+kmr E#l9J-k7p,E%s-y9G9r ��l9E%kSw�Es&{>�}q+tvJ-tvr km{>G)km{>G�p�q�{�k,kmr �9u E%k��2km{>l+kop,J-t>s?p,r {>G7��t>w9w�r p,r {>G7��E&p-sv� �?�LK�tvJbtvr u u E#l9J-k#�>u0� l�p,r u r k,t3p,E#l9Jbt�u E*s-y9{>r �)E#G�p,J,EE&µ�E%s?p,l9E#J�l9G�J,E#G+w�l�r G��>E#J-kmE�w�E��)tvG9r z#J,E�tvl�p,{>�)t3p,r ��l9E�E#G}��{>G+s?p,r {>G=w�� l9G)G9{>�Y�9J,E�w�� r p,H#J-t3p,r {>G+k��)t3��r �)tvu0�{>l�u0� E&µ�E%s?p,l9E#J=H&p-tvq�E�q+tvJ�H&p-tvq�E>��q�{>l9JatvG+tvu ��kmE#J)u E%k=s#tvu s&l9u k�J,H%tvu r kmH%k}q+tvJ��� �¡�¢-£9¤ ¥���K�tvJ=tvr u u E#l9J-k#��u E%kr �)tvK>E%kFkm{>G�p�km��kop,H#�)t3p,r ��l9E#�}E#G�pFJ,E#G+w�l9E%kFq+tvJFu tvG+s&E#J�w�E�J-t:�>{>G+kbt:�>E%sYÉ%Ì�J-t:�>{>G+k�q+tvJ�q9r ��E#u0�9E&p�kop,{�s�
�H#E%kkml9J}w�r k,��l9E>��Ñ�rbu0� l�p,r u r k,t3p,E#l9J)km{>l9y+tvr p,E=tvl9K>�}E#G�p,E#J�u t�J,H%km{>u l�p,r {>G7�Vr ubq�E#l�p)��p,{>l�p��}{>�}E#G�p}�}{�w�r ²+E#J�u EG9{>�Y�9J,E<w�E\J-t:�>{>G+k�q+tvJbq9r ��E#u0�9E&p�J,E%s#tvu s&l9u E#Jbl9G9E<G9{>l9�>E#u u E*r �)tvK>E>�

]Q^ �T^`_a^`_ 2 	[¾ º � h%ÀVm=º2ÀLh�m � h%»[º ¾ k h
j�� {>G9K>u E&pX��� �&®3£�­&¢ ����£�®3Ã E+¬m¤ ¬*q�E#J,�}E&p<w�� tvG+tvu ��kmE#J�u E}s&{>�}q�{>Jmp,E#�}E#G�p\w�E%k*J,H$#+E%s?p-tvG+s&E%k*w�E%k*kml9Jm�2t>s&E%ktvl~��l9J)E&p����}E%kml9J,Exw�E%k}r p,H#J-t3p,r {>G+k}w�E|J,E#G+w�l r G��>E#J-kmE>��Ð�G q�E#l�p=tvr G+kmrb��r kml+tvu r kmE#J}u t¸kop,J,l+s?p,l9J,E|w�E|u tk,s&z#G9E>��t:�>E%sFkmE%k�K>J,{>l9q�E%k�w�� {>��noE&p-k�E&pbkmE%k�{>��noE&p-k#��E&p�q�{>l9Jbs-y+t>s&l9G�w�� E#G�p,J,E�E#l��)��r kml+tvu r kmE#J�q+tvJ�w�E*kmr �}q9u E%ks&u r ��l9E%k<w�E)km{>l9J,r k#��u E%k\y9r kop,{>K>J-tv�}�}E%k#��u E%k\�3tvu E#l9J-k\kop-t3p,r kop,r ��l9E%k)���}{3�>E#G9G9E>���)t3��r �Yl9�|���}r G9r �Yl9�|��� � � �?�u0� H#�>{>u l�p,r {>G|w�E%kbJ,H$#+E%s?p-tvG+s&E%k#�9jVtY²+K>l9J,E*°+� ÈvÌ��}{>G�p,J,E\s&E&p�{>G9K>u E&pFE#Gxw�H&p-tvr u0�
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j7{>J-k�w�laJ,E#G+w�l�r G��>E#J-kmE*w�� l9G9E*r �)tvK>E>��G9{>l+k�E&µ�E%s?p,l9{>G+k�u E\s#tvu s&l9u�w�� l9G9E*r �)tvK>E*km{>l+kbs&E#Jmp-tvr G9E%k�s&{>G+w�r ¦p,r {>G+kV��l9r>J,E%kop,E#G�pVr G+s-y+tvG9K>H#E%k�·#u t�kop,J,l+s?p,l9J,E�w�E�u t�k,s&z#G9E�E#u u E&¦.�}¨#�}E�G7� E%kop[q+t>k��}{�w�r ²+H#E�q�E#G+w9tvG�pVu0� tvG+tvu ��kmEq9y9{vp,{>�}H&p,J,r ��l9E��2tvl+s&l9G<{>��noE&pVG9E���{>l9K>E:�?�%s&E���l9r�kmr K>G9r ²+E���l9E�u E%k��2t>s?p,E#l9J-k7w�E���{>J,�}E�km{>G�pVs&{>G+kop-tvG�p-kVw�� l9G9Er �)tvK>E���u0� tvl�p,J,E>�7KS{>l9Jbs&E&pmp,E�J-tvr km{>G)�� �¡�¢-£9¤ ¥�s&{>G+kmE#J,�>EFu tY��l+tvG�p,r p,H��)t3��r �)tvu E�kop,{�s�
3tv�9u E�w�E��2t>s?p,E#l9J-k�w�E��{>J,�}E|���)tvr k\q+t>k*u E%k��2t>s?p,E#l9J-k\w�E���{>J,�}E)s#tvu s&l9u H%k�q�{>l9J<u E)kmq�H%s&l9u tvr J,E:��E#G��}H#�}{>r J,E>�7t3²+G�w�� H#��r p,E#J\u E#l9JJ,H#E%kop,r �)t3p,r {>G���u t�q9J,{�s-y+tvr G9E<r p,H#J-t3p,r {>G�w�l�J,E#G+w�l�r G��>E#J-kmE>��Ñ�r[u E��2t>s?p,E#l9J\w�E���{>J,�}EY��H#�3tvu l9E#J�G7� E%kop\q+t>kw�r kmq�{>G9r �9u E)E#G¸�}H#�}{>r J,E}��r �>E}u {>J-k\w�� l9G9E)r p,H#J-t3p,r {>G7��G9{>l+k<u E}J,E%s#tvu s&l9u {>G+k#� � E&pmp,E){>q�p,r �}r k,t3p,r {>G�E%kop<p,J,z%k
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Seuil d’énergie minimal
à réémettre par radiosité

Nombre d’itérations maximal
en radiosité progressive

Mollettes de transformation
3D du point de vue

Espace de rendu réaliste
temps réel (modification du point de
vue à la souris ou avec les molettes)

Bouton de démarrage/pause
et reprise du rendu

Visualisation par transparence
des surfaces

Barre d’état de la quantité
d’énergie réémise

Barre d’état du nombre d’itérations
effectuées depuis le débutOnglet de

rendu réaliste Onglet de comparaison
d’images et de paramètres
de rendu de l’image finale

Onglet d’affichage de statistiques de rendu
(nombre de rayons, erreur courante, etc.)

Onglet d’analyse de
réflectances des surfaces

Outil de prévisualisation
Inventor (vérification de format)

Options de rendu réaliste
(backface culling, antialiassage GL,
subdivisions adaptatives)

Chargement des données
Sauvegarde résultat dans un format
spécial (automatique sinon)

Type de rendu OpenGL
(filaire, parties cachées, Gouraud,
éléments constants, etc.)
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Image réelle

Image synthétique
regénérée

Méthode de
comparaison
des images

Nombre d’itérations
en rendu inverse pour
un rendu inverse
automatique

Si rendu inverse manuel,
recalcule des nouvelles
réflectances

Image de différence
suivant la méthode
sélectionnée

Nombre de rayons par
pixel (10 par défaut)

Calcul d’une image
par tracer de rayons
avec le nombre de
rayons fixés
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Zone de visualisation
hiérarchique par arbre,
de la structure de la scène

Cellule groupe

Groupe sélectionné depuis
l’espace de visualisation

Espace de visualisation
cliquer dans cette zone
permet de choisir un objet
ou un groupe, qui est
automatiquement sélectionné
dans la vue hiérarchique
à gauche

Cellules Objets

Chaque cellule est un ensemble
de boutons défilables par un ascenseur
et qui permettent de choisir les différents
outils d’analyse photométrique, comme
- la visualisation des histogrammes réels et
synthétiques

- l’évolution des réflectances dans le temps...
- l’affichage des fonctions de répartition

Groupe sélectionné

Affichage de l’image des
différences ou des histogrammes
pour un ensemble d’objets ou de
groupes

Affichage total de l’arbre
de la scène

Méthode de comparaison
de plusieurs groupes (non
achevé)

Histogramme de l’image
synthétique

Histogramme de
l’image réelle
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>E#J�s&E#Jmp-tvr G9E%k�·�E#G=E&µ�E&pbG9{>l+k�G9E\kop,{�s�
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r�E=q9u l+k#�[u E�p,E#�}q+k}��l9E��}E&p}�� �¡�¢-£9¤ ¥½��s#tvu s&l9u E#J�s&E&pmp,Ear �)tvK>E=w�r �}r G�l9Eaw�E��2t7z&{>G½s&{>G+kmr w�H#J-tv�9u E=kmr�{>GJ,H%w�l9r p*u t�J,H%km{>u l�p,r {>G�w�E%k�y9H#�}r s&l9��E%k*� $/()& � � $/()& �+�9q9l9r k,��l9EY�� �¡�¢-£9¤ ¥�w�E#��r E#G�p\tvu {>J-kFE#G���r J,{>G $	� v���{>r kq9u l+k\J-tvq9r w�E}��l9E}©7¤ ª� �«0¬&­?®#¯S¢:� � E&pmp,E}J,H%km{>u l�p,r {>G�k#� t:��z#J,E�w�� tvr u u E#l9J-k*kml���k,tvG�p,E�q�{>l9J<{>��p,E#G9r J\l9G9E}r �)tvK>E
�,Õ�	Võ?ý:ô�ó��%û õ?ö:ô+ú ó[ü%�3ó-ö:üoáVà:á�à:û ô0ùvõ?ô0áoð+à�þ ý:ö:á�ô2ç.ó,ç0û õ?öFó��&áoü �më������\õ�à:á��#�+� �-üoá��#ý:û%ö:õ?ý:ô�ùváoð2øFáCç+à:á7ô2ç0õ#ü��?áoð � ó-üoû ú áoøFáoö&çë�����û ç��oð0ó,ç0û õ?ö:ô[à:á�ð0ó-à:û õ?ô0û ç����vùvõ?ý:ð7ý:ö:á�ô0ü��oö:á�à:á�ë������������ ó-üoáCç2ç0áoô��
��� � ÿ%ù:û �#ý:áoøFáoö&ç���ö:õ?ý:ô ó��&õ?ö:ô áoøFù:ú õmÿ���
 $.ä,Û0ÛCèVä?Ý?å#Û à:á
�Sáoû ç�� �7ý:ú á���ç��oú �oü%�3ó-ð2ñ?ámó
�:ú á ñ?ð0ó,ç0ý:û ç0áoøFáoö&ç à:áoù:ý:û ôÙvÚ2Ú Þ�� ���&Ùvä ��ß�� ß-ã
$.äoÞ�Ý�� Üoä �����[æ#ß.× Ú Ù�$���
 $.ä,Û0Û�$.ä?Ý?å#Û��&× évå:ß���� ÙvÚ � � �



Ê�È ������������	�

����������	�
�©����.������
�©���
�	�
������
��������
����� 

�
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�
�����v°+� È>È�� �@ø�ó-ñ?á�ümó-ú üoý:ú �oá�ù3ó-ð9Ö�× Ø&ÙvÚ ÛCÜoÝoÞ�ß�áoö 
 =[øFû ö#ý%ç0áoô�áoö��%û ð2õ?ö��?áoö�ý%ç0û ú û ô.ó-ö&ç9ý:ö�ø�ó-û ú ú ó-ñ?á�ó-à3ó-ù%ç0û � � ö����[ö�ð2áoø�ó-ð��#ý:á
�#ý:á�ú áoô�� õ?ð�ç0áoôVà:û ô0üoõ?ö&ç0û ö#ý:û ç��oô[à:á�ú þ û ø�ó-ñ?á���� ë���õ?ö&ç �#ý3ó-ô0û øFáoö&çVà:û ô0ù3ó-ð2ý��

�
������°+� ÈvÇ � �@ø�ó-ñ?á\ümó-ú üoý:ú �oá\ù3ó-ð �9Ùvä#ß.é:× ��áoö��-øFû ö)C"�,ôFáoö��%û ð2õ?ö���ó��&áoü<à:áoô(���oøFû üoý��váoôFà:á\ð��oô0õ?ú ý%ç0û õ?ö CFE =6@ ��CFE =6@��
� ý:áoú �#ý:áoôVù:ð2õ��:ú �oøFáoôVà�þ ó-ú û ó-ô0ô.ó-ñ?á�ó-ù:ù3ó-ð0ó-û ô0ô0áoö&çSô0ý:ð7ú áSø�ý:ð�ñ&ó-ý:ü%�:á��
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�
�����V°+� È3° � �@ø�ó-ñ?á�ümó-ú üoý:ú �oábù3ó-ð �9Ùvä#ß.é:× ��áoö =/C�øFû ö#ý%ç0áoô�áoö��%û ð2õ?ö���ó��&áoüFà:áoô ���oøFû üoý��váoô�à:ábð��oô0õ?ú ý%ç0û õ?ö�@ E���� � @ E���� �
�[ö�üoõ?ö:ô2ç.ó,ç0á �#ý:á�ú ó�ùvõ?ô0û ç0û õ?ö�à:áSú þ õ��:ô0áoð �?ó,ç0áoý:ð[áCçVú ó�ù��:õ-ç0õ?ø&�Cç0ð2û á�ñ��oö��oð0ó-ú á�ö:áSô0õ?ö&çVù3ó-ô�ç0õ?ý%ç<; � ó-û ç�ú áoô7ø&,oøFáoô �#ý:á�ùvõ?ý:ðú áoô�û ø�ó-ñ?áoôSù:ð2õ#à:ý:û ç0áoô�ù3ó-ð�Ö�× Ø&ÙvÚ ÛCÜoÝoÞ�ß#��|�áoüoû+áoô2ç�à��Yó-ý � ó-û ç �#ý:á���à�þ ý:ö:ábù3ó-ð�ç���ö:õ?ý:ô�ö�þ áoøFù:ú õmÿ&õ?ö:ôSù3ó-ô�à:ý�ç0õ?ý%ç�ú ó�ø&,oøFá
� õ?ö:üCç0û õ?ö�à:ábüoõ?ö��&áoð2ô0û õ?ö�à:áoô�ú ý:øFû ö3ó-ö:üoáoô�áoöYû ö&ç0áoö:ô0û ç��oô�à:ábù:û ÷%áoú ��áCç���à�þ ó-ý%ç0ð2á�ù3ó-ð�ç���ö:õ-ç0ð2á&� ó ~oõ?öYà:ábà��oüoð2û ð2á�ý:ö:ábümó-ø&�oð0óáoô2çSð0ó-à:û ümó-ú áoøFáoö&çSà:û 2/�oð2áoö&ç0ábà:á�Ö�× Ø&ÙvÚ ÛCÜoÝoÞ�ß&' ö:õ?ý:ô�ó��&õ?ö:ô�à:õ?ö:ü �Cç���õ��:ú û ñ���à:á�ð2áCç0ð2õ?ý �&áoð�ø�ó-ö#ý:áoú ú áoøFáoö&ç[ý:ö\ùvõ?û ö&çSà:á �%ý:á
���#ý:û �?ó-ú áoö&ç!-%�

p,E#�}q+k�w�E<s#tvu s&l9u �}H#�}{>r J,E\l�p,r u r kmH#Ej7r K>y�p-k,s#tvq�E<Ç9� È=�2k,tvG+kFkml9��w�r ��r kmr {>G+k-� Í3�}r G Ç>Ì �x{j7r K>y�p-k,s#tvq�E<Ç9� Èa�2t:�>E%s*kml9��w�r ��r kmr {>G+k-� Í>È3�}r G7É:È °�Í �x{
K�y9{�E#G9r �7�2t:�>E%s*y9H#�}r s&l9��E%k $/()& � �-$/()& ��� Çv�}r G7É3Ë3k �9É��x{
K�y9{�E#G9r �7�2t:�>E%s*y9H#�}r s&l9��E%k��)(+*+,����)(+*+,�� ÈvÌv�}r G9°�Ê>k É3Ë3Ì �x{

�
������°+� È>Í � |�õ?øFù3ó-ð0ó-û ô0õ?ö*à:á �9Ùvä#ß.é:× �\ó��&áoü�Ö�× Ø&ÙvÚ ÛCÜoÝoÞ�ß�áoö\ümó-ú üoý:ú�à:á�ð0ó-à:û õ?ô0û ç���ù:ý:ðVô.ó-ö:ôVù��3ó-ô0á�à:á�ú ó-ö:üoáoðVà:á�ð0óoÿ&õ?ö:ô��áCçVùvõ?ý:ð�� E E�û ç��oð0ó,ç0û õ?ö:ô[à:á�ð0ó-à:û õ?ô0û ç����>ó��&áoü�ý:ö*ø�ó-û ú ú ó-ñ?á � ÷%á�à:á
C � E E E �oú �oøFáoö&ç0ô��
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jVtvG+s&E#J�w�E<J-t:�>{>G+kj7r K>y�p-k,s#tvq�E\Ç9� È É#�}r G9°>°�k

K�y9{�E#G9r � É>É%k
�
�����[°+� Èv� � |�õ?øFù3ó-ð0ó-û ô0õ?öYà:á �9Ùvä#ß.é:× ��ó��&áoü�Ö�× Ø&ÙvÚ ÛCÜoÝoÞ�ß�ý:ö:û �#ý:áoøFáoö&ç�áoöYù��3ó-ô0á � ö3ó-ú ábà:ábú ó-ö:üoáoð�à:áFð0óoÿ&õ?ö:ô�ô0ý:ð�ý:ö:áô0ü��oö:á�à:á
C 
 E E Ebùvõ?ú ÿ%ñ?õ?ö:áoô��vó��&áoü ����ð0óoÿ&õ?ö:ô[ù3ó-ð7ù:û ÷%áoú �:áCç[ý:ö:á�ð��oô0õ?ú ý%ç0û õ?ö\à�þ û ø�ó-ñ?á[à:á � E E � 
 E E �

w�E���l+tvu r p,HYt>s#s&E#q�p-tv�9u E>�+�)tvr k�w�E%k�tvJmp,H&�2t>s?p-k�w�� tvu r t>k,k,tvK>E<tvq9q+tvJ-tvr k,kmE#G�p�w9tvG+k�u0� r �)tvK>E=���>{>r J�r �)tvK>E�°+� ÈvÇ��?�� E#q�E#G+w9tvG�p%�Vs&E%k<q9J,{>�9u z#�}E%k\J,E%kop,E#G�p�G9E&pmp,E#�}E#G�pY�}{>r G+k<K>H#G+tvG�p-k<��l9E�s&E#l���r k,kml+k<w�l5J,E#G+w�l¸J,H%tvu r kmH}q+tvJ©7¤ ª� �«0¬&­?®#¯S¢FE#G vY�}r G�l�p,E%k\·�u E%kFtvJmp,H&�2t>s?p-k�E#GjFoE%k,s#tvu r E#JBH*kml9Jbu E\�Yl9JFw�J,{>r pFw�E\u0� r �)tvK>E*°+� È�É�G�l9r kmE#G�pb��{>Jmp,E&¦�}E#G�p�tvlaJ,H%tvu r km�}E<w�E\u t}k,s&z#G9E>�
KS{>l9J�J,H%km{>l+w�J,E�s&EYq9J,{>�9u z#�}EYt:�>E%s�©7¤ ª� �«0¬&­?®#¯S¢:�+r uV�2tvl�p\s-y9{>r kmr J�l9G�s&J,r p,z#J,EYw�E�kml9��w���r kmr {>Gxq9u l+k�²+G�q�{>l9Ju0� H#G9E#J,K>r Eakop,{�s�
>H#E=kml9J}w�E#l��½H#u H#�}E#G�p-kY�>{>r kmr G+k#��Ñ�rbG9{>l+kYJ,H%tvu r km{>G+kYs&E&pmp,Ea{>q�H#J-t3p,r {>G½t3²+G w�� {>��p,E#G9r J}w�E%k{>�Y�9J,E%k�{>q�p,r �)tvu E%k*���>{>r J�r �)tvK>E�°+� È>È>�?��u E�p,E#�}q+kb��l9E*�}E&pF©7¤ ª� �«0¬&­?®#¯S¢bq�{>l9Jbs#tvu s&l9u E#J�l9G9E*r �)tvK>E�q+t>k,kmE��
v+&Y�}r G�l�p,E%k���q�{>l9J�l9G9E�kml9��w�r ��r kmr {>G|E#G�Í>Í>ÍvÌ>ÌYH#u H#�}E#G�p-k#�9E&p*Í�Ë3Ê>Ì>ÌYkm{>�}�}E&p-k-�?�9E&p�{�s#s&l9q�E<l9G9E<�}H#�}{>r J,Ep,{vp-tvu E<w�E �Lv �x{+���)tvr kbq9J,{�w�l9r p�l9G9E\r �)tvK>E<w�E<y+tvl�p,E<��l+tvu r p,H>�

K�tvJ�tvr u u E#l9J-k#�9©7¤ ª� �«0¬&­?®#¯S¢�l�p,r u r kmE��+( �x{�Å,Å<q�{>l9J*s#tvu s&l9u E#JFu t�k,s&z#G9E\p-tvG+w�r k���l9E��� �¡�¢-£9¤ ¥|E#�}q9u {>r E�tvl�}r E#l���kml9J*s&E&pmp,E�k,s&z#G9E�,
$ �x{=w�EY�}H#�}{>r J,E>� � E%s&r[E%kop�q9J,{>�+tv�9u E#�}E#G�p*w����)G9{�k�kop,J,l+s?p,l9J,E%k�w�E�w�{>G9G9H#E%kq+t>k���{>J-s&H#�}E#G�pF{>q�p,r �)tvu E%k#���)tvr kFkml9Jmp,{>l�p�tvlx´F¦CI�l�µ�E#J���l9E\u0� {>Gxk,tvr pbp,J,z%kbK>{>l9J,�)tvG+w�E#G|�}H#�}{>r J,E\��r �>E>�j7E%k�J,H%kml9u p-t3p-k�q�{>l9J�u E�u tvG+s&E#J�w�E=J-t:�>{>G+k<{>G�pYH&p,H={>��p,E#G�l+kYE#G5��{>J z#tvG�pY�>{>u {>G�p-tvr J,E#�}E#G�p<�� �¡�¢-£9¤ ¥½�l�p,r u r kmE#J�u E�u tvG+s&E#J�w�E�J-t:�>{>G+k�q�{>l9Jbs#tvu s&l9u E#J�s&E&pmp,E*k,s&z#G9E>�)"�G�p,E#�}q+k�G9{>J,�)tvu0��s&E#u u E&¦Cs&r�G9E*s&{>�}q�{>Jmp-tvG�p���l9Ew�E%k<kml9Jm�2t>s&E%k*w�r µ�l+kmE%k#���� �¡�¢-£9¤ ¥�u0� tvl9J-tvr p<w�r J,E%s?p,E#�}E#G�p\E%kop,r �}H#E}q+tvJ<´F¦CI�l�µ�E#J%��s&E)��l9r�tvl9J-tvr p\w�{>G9G9H}l9Gp,E#�}q+kFw�E<s#tvu s&l9u�r G���H#J,r E#l9JF� ��kmE%s&{>G+w�E%k#��Óos&r0��G9{vp,J,E*u {>K>r s&r E#u��}E&p $+$\kmE%s&{>G+w�E%k�E#GaJ-tvr km{>G=w�E<k,tYq9J,H#q+t>k,kmEE#Gx´F¦CI�l�µ�E#J%�9��l9r7u l9r7q�E#J,�}E&p�w�� E&µ�E%s?p,l9E#JFp,J,z%kbq�E#lxw�� r G�p,E#J-kmE%s?p,r {>G+kbq�{>l9J�s-y+t>��l9E\q9r ��E#u0�
"�G5s&{>G+s&u l+kmr {>G7��G9{>l+k\q�{>l9�>{>G+k\w�r J,E���l9E}�� �¡�¢-£9¤ ¥�E%kop�l9G¸u {>K>r s&r E#u�w�E)J,E#G+w�l¸q9y9{vp,{>J,H%tvu r kop,E�J-tvq9r w�E>��>{>r J,Eaq9u l+k}J-tvq9r w�Ex��l9Exw�E%k)u {>K>r s&r E#u k�y+tvl�pm¦Cw�E&¦.K�tv�}�}E>��km{>l+k)s&E#Jmp-tvr G9E%k}s&{>G+w�r p,r {>G+kx�2w�r �}r G�l�p,r {>G�w�E|u tJ,H%km{>u l�p,r {>G|w�E�u0� y9H#�}r s&l9��E:�?� � E#q�E#G+w9tvG�p%�+u t)kop,J,l+s?p,l9J,E�w�E<�� �¡�¢-£9¤ ¥xt}H&p,H�s&{>G;z&l9E<q�{>l9J�u E�J,E#G+w�lx�}�+t>kmEw�� r �)tvK>E%kbJ,H#E#u u E%k#��s&E���l9r7u E\J,E#G+w=G9E&pmp,E#�}E#G�p�q9u l+kbu {>l9J-wa�}K>H#J,E#Jbw�� l9Gxq�{>r G�p�w�E<��l9E\�}H#�}{>r J,E\��r �>E>�

L=M�� � ^�W ��c$'aTV]&^�W`U�X U�i}X[UFWaTV]&^�WaT��J'�X�'=PSUFT
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K�tvJbtvr u u E#l9J-k#�7M¸tvJ-w)�3tvu r w�E*km{>G=tvq9q+tvJ,E#r u+E&pFkm{>G��}{�w�z#u E*w�� r u u l9�}r G+t3p,r {>G=E#G�J,H%tvu r k,tvG�p�w�E%k�r �)tvK>E%k�q9y9{vp,{v¦J,H%tvu r kop,E%k#��r k,kml9E%kFw�E%kb�}E%kml9J,E%kF��l7� r uVt�J,H%tvu r kmH#E%kbkml9J�w�E%k�kml9Jm�2t>s&E%k�J,H#E#u u E%k#�9j�� t:�3tvG�p-tvK>E\w�E�s&E&pmp,E<�}H&p,y9{�w�EE%kop���l9E>��w�� l9G9E<q+tvJmp%�+km{>Gxtvq9q+tvJ,E#r u u tvK>E\kmE#�Y�9u E�s&{���p,E#JFq�E#l�s-y9E#J�q+tvJFJ-tvq9q�{>Jmp��}l9GxK>{>G9r {>q9y9{vp,{>�}z&p,J,E#Ô3�E&p)��l9E>�Sw�� tvl�p,J,E=q+tvJmp%�[r u���{>G+s?p,r {>G9G9E=q�{>l9J}w�E%kY{>��noE&p-kY�3tvJ,r H%k#�[r km{vp,J,{>q�E%k�{>l½G9{>G �2w�{>G�p�u0� H%s&u t3p}kmq�H%s&l�¦u tvr J,E*G7� E%kopFq+t>k�p,J,{>q�²+G|s&E#q�E#G+w9tvG�p%�9s&{>�}�}E\kml9J�w�E%kbkml9Jm�2t>s&E%k�p,J,z%k�q�{>u r E%k-�?��E&pF�}¨#�}E*p,J-tvG+kmq+tvJ,E#G�p-k#��j7E%k�}E%kml9J,E%k�J,H%tvu r kmH#E%k�q9J,H%kmE#G�p,E#G�p*H#K�tvu E#�}E#G�p�u0� H#G9{>J,�}E�t:�3tvG�p-tvK>E�w�E�q�{>l9�>{>r J�¨&p,J,EYE&��q9u {>r p,H#E%k�w�r J,E%s?p,E#�}E#G�pw9tvG+k�l9G=�}{�w�z#u E\w�E\IbD�r � ��j�� r G+s&{>G��>H#G9r E#G�p�E%kopb��l7� r u�G9E�p,J-tvr p,E*��l9E*u E%k�{>��noE&p-k�l9G=q+tvJ�l9G7��E&pFw�{>G+s���l9Eu E%kb�}E%kml9J,E%kFw�E<q9u l+kmr E#l9J-kFw�r �%tvr G9E%kFw�� {>��noE&p-kbq�E#l9�>E#G�p�k#� t:�>H#J,E#J�u {>G9K>l9E%k�E&pF�2t>kop,r w�r E#l+kmE%k#�
��G9E�kmr �}q9u r ²�s#t3p,r {>G�w�l=w�r kmq�{�kmr p,r �Vw�E�M¸tvJ-w���l�pbtvq9q�{>Jmp,H#E�q+tvJ 	<tvJ,G9E#J%� ��t:�>E#J�E&pFÒ*E#J,�3tvl�p ��Æ É>É%Ì:Ï���l9rq9J,{>q�{�kmz#J,E#G�pbl9Gxtvq9q+tvJ,E#r u u tvK>E*k,tvG+kbJ,H%s&E#q�p,E#l9Jbq+tvJmp,r s&l9u r E#J%��p-tvG+w�r k���l9E\u t��}H&p,y9{�w�E<q9J,H%s&H%w�E#G�p,E\G9H%s&E%k,kmr ¦p-tvr pFp,{>l�p�w�E\�}¨#�}E<l9G9E�w�E#�}r ¦Ckmq9y9z#J,E<kmE#�}r ¦CtvJ,K>E#G�p,H#E�q�E#lxs&{>l9J-tvG�p,E>�j7E<q9J,{vp,{�s&{>u E<w�� E&��q�H#J,r �}E#G�p-t3p,r {>G|E%kop*w�{>G+s\u E�kml9r �3tvG�p�·+u0� {>��noE&p��}�}E%kml9J,E#J�E%kop�q9u t>s&H��)s&¶vp,H�w�� l9G9EYkml9Jm¦�2t>s&E}H&p-tvu {>G�kop-tvG+w9tvJ-w�q+tvJm�2tvr p,E#�}E#G�p�w�r µ�l+kmE>�7jVt|km{>l9J-s&E�w�E)u l9�}r z#J,E}w�{>r p<¨&p,J,E}q�{>G+s?p,l9E#u u Ex��{>l¸kmr �Yl9u H#Es&{>�}�}E�p,E#u u E>��kmr�{>G�u t<q9u t>s&E*kml���k,tv�}�}E#G�p�u {>r G=w�E�u0� {>��noE&pb���}E%kml9J,E#J?�Sq�{>l9J�H#��r p,E#J�u E%k�tvG9K>u E%k��Yl9u p,r q9u E%kw�� r G+s&r w�E#G+s&E !v�9E&p�w�{>r p�w�r kmq�{�kmE#JFw�� l9G9E�w�r kop,J,r �9l�p,r {>GaJ-t>w�r tvu E\km���}H&p,J,r ��l9E\w�� H#G9E#J,K>r E>��q�{>l9J���l9E*p,{>l�p,E%kFkmE%k�3tvu E#l9J-k�w�� E&��r p-tvG+s&EFkm{>r E#G�p�s&{>G9G�l9E%k#�>Ñ�t*q�{�kmr p,r {>G}E%kop��}E%kml9J,H#Eb�)tvG�l9E#u u E#�}E#G�p%�JK�u l+kmr E#l9J-k�r �)tvK>E%k�w�EFu0� {>��¦noE&p�km{>G�p�tvu {>J-k�s#tvq�p,l9J,H#E%k�q+tvJ�l9G9E�s#tv�}H#J-t �F� rY��w�E�q�{�kmr p,r {>G)s&{>G9G�l9EFE&p�q9u t>s&H#E�w�E�km{>Jmp,EF�\p,{>l3no{>l9J-kS�>{>r Ju t�u r K>G9E�w�E<kmH#q+tvJ-t3p,r {>Gaw�E%kFw�E#l��|kml9Jm�2t>s&E%k#�
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"�GxE&��q9u {>r p-tvG�p*tvl+k,kmr�u E��}{�w�z#u EYw�� r u u l9�}r G+t3p,r {>G�w�E3M¸tvJ-w�� 	<tvJ,G9E#JFE&p*tvu0�+J,E%s-y9E#J-s-y9E#G�pFu E%kF�}¨#�}E%k�q+tvJ-t3¦�}z&p,J,E%k"s >

�
4%>

�
4���� 4���� E#G¸E&µ�E%s?p,l+tvG�p�tvu {>J-k*l9G9E��}r G9r �}r k,t3p,r {>G5tvl����}{>r G+w�J,E%k�s#tvJ,J,H%k#��E#G�p,J,E)u txIbD�r �J,E#K>H#G9H#J,H#E}E&p�s&E#u u E��}E%kml9J,H#E�w9tvG+k<u E%k�r �)tvK>E%k#�TK�tvJYtvr u u E#l9J-k#�7u E%k�tvl�p,E#l9J-k<q9J,H%s&r kmE#G�pY��l9E>�[km{>l9�>E#G�p%�7l9G9EkmE#l9u E*r �)tvK>E*E%kopbG9H%s&E%k,k,tvr J,E�q�{>l9JbJ,E&p,J,{>l9�>E#J�u t�IbD�r � w�� l9G9E\kml9Jm�2t>s&E>���)tvr kb��l9E*q9u l+kmr E#l9J-k�r �)tvK>E%k�tv�}H&¦u r {>J,E#G�p�s&{>G+kmr w�H#J-tv�9u E#�}E#G�pbu E%kbJ,H%kml9u p-t3p-k#�j7E%k�t:�3tvG�p-tvK>E%k�w�E�u t��}H&p,y9{�w�E�q9J,{>q�{�kmH#E�w9tvG+k�s&E&pbtvJmp,r s&u E�km{>G�pbk,t�kmr �}q9u r s&r p,H�E&pFk,t<�3tvu r w�r p,H*k,s&r E#G�p,r ²���l9E>�q9l9r k,��l9E\u E%kbtvl�p,E#l9J-k�{>G�pFs&{>�}q+tvJ,H*u E%k�J,H%kml9u p-t3p-k�{>��p,E#G�l+k�q+tvJbu E#l9JF�}H&p,y9{�w�E>�9t:�>E%s�s&E#l��=J,H%tvu r kmH%k�q+tvJbl9GK>{>G9r {>q9y9{vp,{>�}z&p,J,E>�V��H%tvG9�}{>r G+k#�[u E%kYJ,E%kop,J,r s?p,r {>G+kYw�� l�p,r u r k,t3p,r {>G½J,E%kop,E#G�p�u E%kY�}¨#�}E%k���l9E=q�{>l9J�M¸tvJ-w �2�u0� E&�9s&E#q�p,r {>G¸w�l½s&{>J,q+k*G9{>r J?��E&p�w�� tvl�p,J,E%k\��r E#G9G9E#G�p<�}¨#�}E�k#� ��t3no{>l�p,E#J%��q9l9r k,��l7� {>G¸G9E)q�E#l�p<p,J-tvr p,E#J���l9Ew�E%kFkml9Jm�2t>s&E%kbq9u tvG9E%kbE&p�{>q+t>��l9E%k\��q+t>kFw�E�s#tvu s&l9u7w�E\p,J-tvG+km�}r pmp-tvG+s&E\q�{�k,kmr �9u E:�?�

� 1 áVç0áoð2øFá � ð0ó-ö�~mó-û ô7ú á[ù:ú ý:ô�ù:ð2õ#ü%�:á �#ý:á[ö:õ?ý:ôVóoÿ&õ?ö:ô�ç0ð2õ?ý � ���3áoô2çVÜoÝ ���%$.Ý
	bÚ $��.Û[Üoä%ã
$oÚ@ß�� ä#ÜoÝ"� ß#�%ø�ó-û ô�ö:õ?ý:ô7ùváoö:ô0õ?ö:ô �#ý:áú á[ç0áoð2øFá�ó-ö:ñ?ú ó-û ôVð2áoô2ç0á�ù:ú ý:ô7ù3ó-ð2ú ó-ö&ç��
0
1 á�ñ?õ?ö:û õ?ù��:õ-ç0õ?ø&�Cç0ð2á[õ?ý�ñ?õ?ö:û õ?ø&�Cç0ð2á ' Ø%ä,é:× ä#$.ß�
vßoÜ,Ú@ä ��ß,Ú@ß%$�áoöbó-ö:ñ?ú ó-û ô!-�áoô2ç+ý:öFó-ù:ù3ó-ð2áoû ú3üoõ?øFù:ú áC÷%á�ümó-ù3ó
�:ú á7à:á�øFáoô0ý:ð2áoðà:û ð2áoüCç0áoøFáoö&çbú áoô � �Q� � à:áoô�ô0ý:ð � ó-üoáoôbáCç�ú þ û ö:à:û ümó,ç0ð2û üoá�à:áoô�ô0õ?ý:ð2üoáoôbà:á�ú ý:øFû �oð2á�' ùvõ?ý:ð�ù:ú ý:ô�à:á�ù:ð��oüoû ô0û õ?ö��9ô0á�ð2áoùvõ?ð�ç0áoðJ;ú þ õ?ý �%ð0ó-ñ?á[à:á��[áoô��%û ñ?ö:áoôSê �?ë,î �&ù3ó-ñ?áSë ����-%��|�áCç7ó-ù:ù3ó-ð2áoû úváoô2ç�áC÷#ç0ð�,oøFáoøFáoö&ç�ü%�:áoð��%áCç�ú áoô �#ý:áoú �#ý:áoô�ú ó
�võ?ð0ó,ç0õ?û ð2áoô7áoöFà:û ô0ùvõ?ô.ó-ö&çá!2>áoüCç0ý:áoö&ç[à:áoô7øFáoô0ý:ð2áoô7ô0ý:ð�à:áoô�ø�ó,ç��oð2û ó-ý%÷/� ;�ú ó�à:áoø�ó-ö:à:á��l|�áoô�øFáoô0ý:ð2áoô7ô0õ?ö&ç��:û áoö �!�%û à:áoøFøFáoö&ç�ù3óoÿ#ó-ö&ç0áoôVáCç��oñ&ó-ú áoøFáoö&çç0ð��oô[üoõ �%ç0áoý:ô0áoô��
{ ò�ó-ð2à\ý%ç0û ú û ô0áSý:ö:á�ô0õ?ð�ç0á�à:á � ú ç0ð2á�ùvõ?ý:ðVüoð��oáoðVý:ö � ó-û ô0üoámó-ý*ð2áoüCç0û ú û ñ?ö:á��
�$|�ý:ð2û áoý:ô0áoøFáoö&ç��%à3ó-ö:ô�ú þ ó-ð�ç0û üoú á��%ð2û áoö�ö�þ áoô2ç�à:û ç7ó-ý�ô0ý6:2áCç�à:ý&�&áoüCç0áoý:ð��� û ö:à:û �#ý3ó-ö&ç7ú ó�à:û ð2áoüCç0û õ?ö*à:áoô�ô2ç0ð2û áoô�ô0ý:ð�ú ó�ô0ý:ð � ó-üoá��

�[ö*ô0ý:ù:ùvõ?ô0á�à:õ?ö:ü �#ý�þ áoú ú á�áoô2çVüoõ?ö:ö#ý:á��



�L� �9�w
�ÂT��� � 
�	h©T
�Â�	�� �S©T
G���;������
�Â��Q�a��	����B	Z��
 ��©��SÂL��
3��	�Â � �o� �.
�Â Î9É
� {>G�p,J-tvr J,E#�}E#G�p*tvl���w�E#l��xp,J-t:�3tvl��xq9J,H%s&H%w�E#G�p-k#��u E)km{>l+s&rSw�E}IbtvJ,r ��E%tvl7��DFr {>l���E&p�Ò*{�w�r G Æ É:È%Ï�G7� E%kopq+t>k�u E*q9J,r �=w�l=�)t3p,H#J,r E#u0��q9l9r k,��l7� r u k�q9J,{>q�{�kmE#G�p�u0� l�p,r u r k,t3p,r {>Gaw�� l9Gau t>kmE#J�q�{>u ��s-y9J,{>�)t3p,r ��l9E�q�{>l9JbJ,H%s&l9q�H&¦J,E#J�u E%kFJ,H$#+E%s?p-tvG+s&E%k�w�E%k�kml9Jm�2t>s&E%k#� � E%kFJ,H$#+E%s?p-tvG+s&E%k�km{>G�p�tvu {>J-kb�}{�w�H#u r kmH#E%kFq+tvJ�u E��}{�w�z#u E�w�E tV{>J,J-tvG+s&EE&p�Ñ�q+tvJ,J,{3ÁhÆ È>ÈvÌ��9È�É%Î:Ï.��E&p�km{>G�p�q+tvJ-tv�}H&p,J,H#E%k�km{>l+k�u t���{>J,�}E\w�E�p,J,{>r k��3tvu E#l9J-k�·�u tYJ,H$#+E%s?p-tvG+s&E*w�r µ�l+kmE>��u tJ,H$#+E%s?p-tvG+s&E�kmq�H%s&l9u tvr J,EYE&p<l9G�s&{�E&��s&r E#G�p<w�E�J,l9K>{�kmr p,H>��j�� H%��l+t3p,r {>G�w�EjtV{>J,J-tvG+s&E�G9H%s&E%k,kmr p,E�u E}s#tvu s&l9u�w�lp,E#J,�}E�w�E � J,E%kmG9E#u0�>��l9r9E%kop�r s&r+tvq9q9J,{:��r �}Hbq+tvJ�l9G9E�s&{>G+kop-tvG�p,E>�3��{>G+s?p,r {>G)w�EFu t\u {>G9K>l9E#l9J�w�� {>G+w�E>� "�G+kml9r p,E>�IbtvJ,r ��E%tvl�E&pFtvu0��tvq9q9u r ��l9E#G�pbl9Gatvu K>{>J,r p,y9�}E�w�E*�}r G9r �}r k,t3p,r {>G=q�{>l9J�p,J,{>l9�>E#J�u E%k��}E#r u u E#l9J,E%k��3tvu E#l9J-k�q�{�ko¦kmr �9u E%kbq�{>l9J�s&E%kbp,J,{>r k�q+tvJ-tv�}z&p,J,E%k#�j�� t:�3tvG�p-tvK>E)w�E�u E#l9JY�}H&p,y9{�w�E�E%kop}��l7� E#u u E�q�E#J,�}E&p�w�E=s#tvu s&l9u E#J�u E%k�J,H$#+E%s?p-tvG+s&E%k�w�E�q9u l+kmr E#l9J-k�{>��noE&p-k��u t���{>r k<·9u0� E&��E#�}q9u EYw�{>G9G9H�w9tvG+kFu0� tvJmp,r s&u E\E%kop�w�� tvr u u E#l9J-kFl9G9E�k,s&z#G9E�t:�>E%s*l9GxE#G+kmE#�Y�9u E�w�E�s&J-t:�>{>G+k�q�{�kmH%kkml9J�l9G9E�p-tv�9u E>��r�Eaq9u l+k#�[u E=u t>kmE#JYq�E#J,�}E&p}l9G9E=J,E%s&{>G+kop,J,l+s?p,r {>G½Ç7r w�E=u t�k,s&z#G9E=E#G½�}¨#�}E=p,E#�}q+k���l9Eu0� tvG+tvu ��kmE�w�E%k�J,H$#+E%s?p-tvG+s&E%k#� � E#q�E#G+w9tvG�p%��s&E&pmp,E�p,E%s-y9G9r ��l9E�t<q9u l+kmr E#l9J-k�q�{>r G�p-k��2tvr �9u E%k#�VtV{>l�p�w�� tv��{>J-w��>E#u u EG9E���{>G+s?p,r {>G9G9E���l9E�q�{>l9J�u E%k�k,s&z#G9E%k�G9{>G}p,E&��p,l9J,H#E%k�E&p�q+t>k�p,J,{>q�s&{>�}q9u E&��E%k#�>�)tvr k�kml9Jmp,{>l�p%�>E#u u E�G9E�q9J,E#G+wq+t>k�E#G)s&{>�}q�p,EFu E%k�q9y9H#G9{>�}z#G9E%k�w�� r G�p,E#Jm¦.J,H$#+E&��r {>G+k[q�{>l9�3tvG�p�kml9J,�>E#G9r J%�3ÓCu+G7� E%kop�w�{>G+sbq+t>k�H#��r w�E#G�p���l7� E#u u Eq9l9r k,kmE�q9J,{�w�l9r J,E���l9E#u ��l9E�s-y9{�kmE�w�� l�p,r u r k,tv�9u E�w9tvG+k�u E�s#t>k�w�� l9G){>��noE&p�J,{>l9K>EFq�{�kmH�kml9J�l9G9EF��E#l9r u u E��9u tvG+s-y9Eq+tvJ�E&��E#�}q9u EF{>l)w9tvG+k�u E�s#t>k�w�� l9G9E�kml9Jm�2t>s&EbJ,l9K>l9E#l+kmEFJ,H$#+H%s-y9r k,k,tvG�p,E>�Jr*tvG+k�p,{>l+k�u E%k�s#t>k#�vJ,r E#G}G9E�q�E#J,�}E&pw�E<u E<w�r J,E���u t�u E%s?p,l9J,E<w�E<u0� tvJmp,r s&u E>�
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*+(}w�E#K>J,H%k-�?�9K�tvJ�tvr u u E#l9J-k#��u t)km{>l9J-s&E\w�E<u l9�}r z#J,E�kmE\p,J,{>l9�>E\w9tvG+kFu0� t3��E\{>q�p,r ��l9E���u0� {>�+kmE#J,�3t3p,E#l9JFE%kop�q9u t>s&H�=u0� r G�²+G9r�q�{>l9J\J,H%w�l9r J,E�u E�q9J,{>�9u z#�}E}�=l9G9E�q9J,{vnoE%s?p,r {>G�{>Jmp,y9{>K>J-tvq9y9r ��l9E:�?��s&E}��l9r�q�E#J,�}E&p<w�E}J,E#G+w�J,EYu tIbD�r � l9G9r ��l9E#�}E#G�p�w�H#q�E#G+w9tvG�p,E�w�E\u t)w�r J,E%s?p,r {>Gar G+s&r w�E#G�p,E>�
KS{>l9Jbs-y+t>��l9E*tvG9K>u E�r G+s&r w�E#G�p:��E&p�w�{>G+s�J,H$#+H%s-y9r@�?��l9G9E���{>G+s?p,r {>Gaw�� r G�p,E#G+kmr p,H%kbw�E�q9r ��E#u�E%kopFs&{>G+kop,J,l9r p,E\t:�>E%su t�G9{>J,�)tvu EYw9tvG+k�u0� t3��EYw�EYu0� {>�+kmE#J,�3t3p,E#l9J�q�{>l9J*E&��p,J-tvr J,EYw�E%k�q�{>r G�p-k*s#tvJ-t>s?p,H#J,r kop,r ��l9E%k#�9{���u0� r G�p,E#G+kmr p,H�w�Eq9r ��E#uVE%kop��)t3��r �)tvu E���E#GxE&µ�E&p%��kmr7u t�km{>l9J-s&E�w�E<u l9�}r z#J,E>�+u t�w�r J,E%s?p,r {>Gxw�� {>�+kmE#J,�3t3p,r {>G|E&p�u t}G9{>J,�)tvu E��}u tkml9Jm�2t>s&EYkm{>G�p\tvu r K>G9H#E%k#�+u0� r G�p,E#G+kmr p,HYJ,H#H#�}r kmE�G9E�q�E#l�p\��l7� ¨&p,J,EY�)t3��r �)tvu EYE#G�s&E%k�q�{>r G�p-k-�?� � E&pmp,E���{>G+s?p,r {>GE%kop�l�p,r u r kmH#E\E#G+kml9r p,E<q�{>l9J�s#tvJ-t>s?p,H#J,r kmE#J�u t�J,H$#+E%s?p-tvG+s&E<w�E<u t}kml9Jm�2t>s&E>�Ð�G=�>{>r pFr �}�}H%w�r t3p,E#�}E#G�p���l9E*u t�kmr �}q9u r s&r p,H<w�E<s&E&pmp,E*p,E%s-y9G9r ��l9E\E%kop�km{>G=q�{>r G�p���{>Jmp%� ��tvu y9E#l9J,E#l+kmE#�}E#G�p%�u0� E#G+kmE#�Y�9u E�w�E%k\J,E%kop,J,r s?p,r {>G+k<��l7� E#u u E}q�{�kmE>�7u tau r �}r p,E=�|w�E%k<l�p,r u r k,t3p,r {>G+k<kmr �}q9u E%k#�QtV{>l�p�w�� tv��{>J-w��7{>G�G9Eq�E#l�p*p,{>l3no{>l9J-kFp,J-tvr p,E#J*��l7� l9G�kmE#l9u[{>��noE&p\��u t}��{>r k�E&p\u E%k�r �)tvK>E%k�km{>G�p*E#G�G9{>r J�E&p*�9u tvG+sv��s&E���l9rSkmr �}q9u r ¦²+EYK>J-tvG+w�E#�}E#G�p�u EYq9J,{>�9u z#�}E>�=K�tvJ*tvr u u E#l9J-k#�+r u[�2tvl�p*l�p,r u r kmE#J*l9G�w�r kmq�{�kmr p,r ��q+tvJmp,r s&l9u r E#J�E&p\u E%k*s&{>G+w�r p,r {>G+kE&��q�H#J,r �}E#G�p-tvu E%k<km{>G�p\p,J,z%k<kop,J,r s?p,E%k#�aKS{>l9J<J,E%s&{>G+kop,J,l9r J,EYu ta��{>G+s?p,r {>G¸w�E)J,H$#+E%s?p-tvG+s&E>��u E%k<{>��noE&p-k<w�{>r �>E#G�ptvl+k,kmr�t:�>{>r J�{>�9u r K�t3p,{>r J,E#�}E#G�p�l9G9E*J,H$#+E%s?p-tvG+s&E�l9G9r ��{>J,�}E��2s&E\��l9r�E&�9s&u l9E�H#K�tvu E#�}E#G�p�u E%k��}r J,{>r J-k�E&pFtvl�p,J,E%kkml9Jm�2t>s&E%k�p,J,z%k�J,H$#+H%s-y9r k,k,tvG�p,E%k-�?�+{>G�G9E�q�E#l�p�w�{>G+s�q+t>k�p,J-tvr p,E#J\w�� {>��noE&p-k�p,E&��p,l9J,H%k#��E&p�Ñ�t3p,{�Æ É%Ê�È#Ï�kmr K>G+tvu E��l9E\u t}�}H&p,y9{�w�E<G7� E%kopFq+t>kbE&��p,E#G+kmr �9u E��}s&E*po��q�E�w�E�kml9Jm�2t>s&E%k#�

��G�w�E%k�q9J,H%s&l9J-kmE#l9J-k�E&p<kmq�H%s&r tvu r kop,E%k\w9tvG+k�u E}w�{>�)tvr G9E�w�l�J,E%s&{>l9��J,E#�}E#G�p*w�E�J,H$#+E%s?p-tvG+s&E%k*w9tvG+k*w�E%kr �)tvK>E%k�E%kop%��k,tvG+k�tvl+s&l9Gaw�{>l�p,E>��Ó 
>E#l+s-y9r0�+Ð�l�p,J,E�u E��2tvr pF��l7� r u7t�H#K�tvu E#�}E#G�p�p,J-t:�3tvr u u H*kml9Jbu E%k���{>G+s?p,r {>G+kbw�EJ,H$#+E%s?p-tvG+s&E�Æ É#°>°:Ï.��{>G=p,J,{>l9�>E�q9u l+kmr E#l9J-kbtvJmp,r s&u E%kbw�E<s&E&p�tvl�p,E#l9JFkml9Jbu E<kmE#l9u�w�{>�)tvr G9E\w�E\u0� tvG+tvu ��kmE\w�E\s&E%k��{>G+s?p,r {>G+k�w9tvG+k�w�E%k�r �)tvK>E%k�J,H#E#u u E%k#��km{>l9�>E#G�p�E#G=s&{>u u tv��{>J-t3p,r {>G}t:�>E%s�����Ñ�t3p,{+��jVt<q9J,E#�}r z#J,E�s&{>G�p,J,r �9l�p,r {>Gk,s&r E#G�p,r ²���l9E�kml9J\s&E}kml3noE&p<w9t3p,E}w�� tvr u u E#l9J-k�w�EaÉ%Î>Î9É�Æ É3Ë3Î%Ï.��E&p\E%kop<w�H%s&J,r p,EYq9u l+k*u {>r G�q�{>l9J<w�E%k�J-tvr km{>G+k�w�Eq9J,H%kmE#G�p-t3p,r {>G½��r uSG7� l�p,r u r kmE}��l7� l9G9E}kmE#l9u E�r �)tvK>E:�?�7Ð�G�k#� r G�p,H#J,E%k,kmE�r s&r���l9G9EYp,E%s-y9G9r ��l9E}w�H%s&J,r p,EYq+tvJ<Ñ�t3p,{E&pYÓ 
>E#l+s-y9r�Æ É%Ê9É-Ï.�Vl�p,r u r k,tvG�pYl9G½tvq9q+tvJ,E#r u�kmq�H%s&r ²���l9E=w�E=s#tvq�p,l9J,E�w�� r �)tvK>E%k<w�� l9G9E�q+tvJmpYE&pYw�� tvl�p,J,E�q+tvJmpl9G9E�s&{>�Y�9r G+tvr km{>G�u r G9H%tvr J,E)w�l¸�}{�w�z#u E�w�E�jVtv�Y��E#Jmp�E&pYw�l¸�}{�w�z#u E�w�EwtV{>J,J-tvG+s&E&¦oÑ�q+tvJ,J,{3Áhs&{>�}�}E�tvq�¦q9J,{:��r �)t3p,r {>G�w�E)IbD�r � �2s&E&pmp,E}p,E%s-y9G9r ��l9E}taH#K�tvu E#�}E#G�p\H&p,H}w�H#�>E#u {>q9q�H#E)w9tvG+k�Æ É%Ê>Ì%Ï�E#G�u0� tvq9q9u r ��l+tvG�p<�w�E%kFk,s&z#G9E%kb{��|u t}km{>l9J-s&E\w�E<u l9�}r z#J,E<kmE<w�H#q9u t>s&E:�?�
��G�E#G+kmE#�Y�9u E)w�� r �)tvK>E%k\s&{>l9u E#l9J-k\w�E}u0� {>��noE&p��atvG+tvu ��kmE#J\E%kop�w�{>G+s�s#tvq�p,l9J,H>�7�=u0� tvr w�E)w�� l9G¸tvq9q+tvJ,E#r uSE&�@¦��E%s?p,l+tvG�pFl9G9E*J,{vp-t3p,r {>Ga� �+,+(Yw�E#K>J,H%k�tvl�p,{>l9JFw�E*u l9r0� � E&p�tvq9q+tvJ,E#r u�q�E#J,�}E&pFH#K�tvu E#�}E#G�pFw�� E#G9J,E#K>r kop,J,E#J�w�E%ks#tvJmp,E%k�w�EYq9J,{v��{>G+w�E#l9J-k�w�EYu0� {>��noE&p\w�E#q9l9r k\s-y+t>��l9E�q�{�kmr p,r {>G½·�l9G��}{�w�z#u E}Ç7r w�EYu0� {>��noE&p\km{>l+kF��{>J,�}E�w�E�2t>s&E&pmp,E%k�p,J,r tvG9K>l9u tvr J,E%k�E%kop\w�{>G+s�J,E%s&{>G+kop,J,l9r p%��E#Gx��l+kmr {>G9G+tvG�p<s&E%k*s#tvJmp,E%k�kml9r �3tvG�p*u t��}H&p,y9{�w�E}w�E}j7E#�>{3�E&p�tVl9J 
xÆ È>ÈvÇ%Ï.��r�E#q9l9r kbs&E*�}{�w�z#u E\Ç7rY��E&pbE#Gau E*J,E#q9J,{vnoE&p-tvG�p�kml9Jbu0� r �)tvK>E*�Yu0� tvr w�E*w�E*u0� tvu K>{>J,r p,y9�}E*w�l���±
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7¢ Ä q�{>l9J�{>��p,E#G9r J�u E%k��2t>s&E&pmp,E%k���r kmr �9u E%k#��Ñ�t3p,{YE&p�Ó 
>E#l+s-y9r+E&��p,J-tvr E#G�p�w�E*k,t<q9J,{vnoE%s?p,r {>G)u E%k�r G�p,E#G+kmr p,H%k�w�Eq9r ��E#u�E&p�kmH#q+tvJ,E#G�pSu t*s&{>�}q�{�k,tvG�p,Ebw�r µ�l+kmEFw�Ebu t\s&{>�}q�{�k,tvG�p,Ebkmq�H%s&l9u tvr J,E3§o³3��� u0� tvr w�EFw�EFs&E%k�s&{>�}q�{�k,tvG�p,E%k#�Ñ�t3p,{\E&p�Ó 
>E#l+s-y9r+s#tvu s&l9u E#G�p�u E%k�q+tvJ-tv�}z&p,J,E%kSw�l}�}{�w�z#u E�w�E�jVtv�Y��E#Jmp�q�{>l9J�E#G)w�H%w�l9r J,EFu E�s&{�E&��s&r E#G�p�w�r µ�l+k
� � ��E&p*u E%k�q+tvJ-tv�}z&p,J,E%k � � E&p ��w�l��}{�w�z#u E�w�E�tV{>J,J-tvG+s&E&¦oÑ�q+tvJ,J,{3Á ��E#G+s&{>J,E�l9G9EY��{>r kFp,J,z%k�kmr �}q9u r ²+H}w9tvG+ku E%k�E&��q�H#J,r �}E#G�p-t3p,r {>G+k#�7q9l9r k,��l9E=u E%k<p,E#J,�}E%k�w�E � J,E%kmG9E#u�E&p�w�� t3pmp,H#G�l+t3p,r {>G5K>H#{>�}H&p,J,r ��l9E�km{>G�p�kml9q9q�{�kmH%ks&{>G+kop-tvG�p-k\·�u t}w�r J,E%s?p,r {>G|r G+s&r w�E#G�p,E<s&{��0G+s&r w�E<t:�>E%s�u t}w�r J,E%s?p,r {>Gxw�E\J,H$#+E&��r {>G��?�jVt=�}H&p,y9{�w�E)q9J,{>q�{�kmH#E�q+tvJ�Ñ�t3p,{aE&p�Ó 
>E#l+s-y9rSq9J,H%kmE#G�p,E�u0� t:�3tvG�p-tvK>E�w�� ¨&p,J,E)s#tvq+tv�9u E}w�E}J,E&p,J,{>l9�>E#J*u E%k\J,H&¦
#+E%s?p-tvG+s&E%k<��E&pFu t�K>H#{>�}H&p,J,r E\Ç7r\�bw�E%kFkml9Jm�2t>s&E%kb��q+tvJmp,r JFw�� l9G|E#G+kmE#�Y�9u E<w�� r �)tvK>E%k#���)tvr k�E#u u E�km{>l�µ�J,E\w�E%kq9u l+kmr E#l9J-kYw�H&�2tvl�p-k���l7� E#u u EatxE#G~s&{>�}�Yl9G½t:�>E%s�s&E#u u E=w�Eaj7l½E&p}j7r pmp,u E>��I�r E#G½��l7� E#u u E=q9l9r k,kmE)p,J-tvr p,E#JYu E%k{>��noE&p-kb�YJ,H$#+E%s?p-tvG+s&E*G9{>G�¦.l9G9r ��{>J,�}E>��E#u u E\G9E*q�E#l�pFq9J,E#G+w�J,E*E#G|s&{>�}q�p,E*u E%k�{>��noE&p-k�p,J,z%k�p,E&��p,l9J,H%k�q9l9r k,��l9Es-y+t>��l9E�r �)tvK>E}s#tvq�p,l9J,H#E}w�{>r p\p,{>l�p�w�E}�}¨#�}E}q9J,H%kmE#G�p,E#J<w�E%k*J,H#K>r {>G+k�l9G9r ��{>J,�}E%k#� "�u u E}G9E}q�E#l�p<p,J-tvr p,E#J%��9r E#G�k �9J%����l7� l9G�kmE#l9uV{>��noE&p\�)u t)��{>r k�E&p*G9H%s&E%k,k,tvr J,E#�}E#G�p*s&{>G��>E&��E>�
"�G�²+G7��u t)J,H$#+E&��r {>G�kmq�H%s&l9u tvr J,E�G7� E%kopq9J,r kmE*E#G|s&{>�}q�p,E<��l9E<k#� r u��=tYl9G|H%s&u t3pFkmq�H%s&l9u tvr J,E\kml9JFu0� {>��noE&p<·�u tY�)tvG9r z#J,E<w�{>G�pbu0� tvu K>{>J,r p,y9�}E*q�{>l9J,J-tvr pp,J-tvr p,E#J�l9G=�}r J,{>r J�G7� E%kop�q+t>k�q9J,H%s&r kmH#E�w9tvG+k�u0� tvJmp,r s&u E>��E&p�r u�E%kopb��q9J,r {>J,r+q�E#l�q9J,{>�+tv�9u E���l9E*s&E&pmp,E*�}H&p,y9{�w�Eq9l9r k,kmEYp,J-tvr p,E#J\w�EYp,E#u k*{>��noE&p-k*q9l9r k,��l7� r u k*r G�p,E#J-tvK>r k,kmE#G�p*t:�>E%s<u E#l9J\E#G���r J,{>G9G9E#�}E#G�p*E&p<km{>G�p<w�{>G+sYq9J,{>�+t3¦�9u E#�}E#G�p�y+tvl�p,E#�}E#G�pF¦.E&pFr G+w�r J,E%s?p,E#�}E#G�pm¦�p,E&��p,l9J,H%kFq+tvJbu l9r0�

� y9E#J-s-y+tvG�p��xJ,H%km{>l+w�J,E=s&E=q9J,{>�9u z#�}Eaw�Eakml9Jm�2t>s&E�y+tvl�p,E#�}E#G�p�p,E&��p,l9J,H#E>��Ñ�t3p,{+�QM�y9E#E#u E#J�E&p}Ó 
>E#l+s-y9rq9J,{>q�{�kmE#G�p�l9G9EaG9{>l9�>E#u u E�p,E%s-y9G9r ��l9E�Æ É%Ê�È%Ï.�S�)tvr k�p,{>l3no{>l9J-kY�+t>kmH#Eakml9J�u Eaq9J,r G+s&r q�Eaq9J,H%s&H%w�E#G�p}w�E|kmH#q+t3¦J-t3p,r {>G�w�E%k�s&{>�}q�{�k,tvG�p,E%k\w�r µ�l+kmE}E&pYkmq�H%s&l9u tvr J,E>�7j7E%k<tv�Y�9r p,r {>G+k\w�E�s&E&pmp,E}�}H&p,y9{�w�E)J,E%kop,E#G�p<u E%k\�}¨#�}E%k��l7� tvl9q+tvJ-t:�3tvG�p%��q9l9r k,��l9EYu E%k�tvl�p,E#l9J-k�s-y9E#J-s-y9E#G�p��){>��p,E#G9r J�l9G��}{�w�z#u EYÇ7r tvr G+kmr[��l9EYkmE%k�q9J,{>q9J,r H&p,H%k�w�EJ,H$#+E%s?p-tvG+s&E>�
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K�u l+kmr E#l9J-k�r G+s&{>G��>H#G9r E#G�p-kS�)t3noE#l9J-k�w�H%s&{>l9u E#G�p�w�E�u t\q9J,E#�}r z#J,Ebp,E%s-y9G9r ��l9E>���<s&{>�}�}E#G+s&E#J�q+tvJ�u EFq9J,{vp,{�s&{>u Ew�� E&��q�H#J,r �}E#G�p-t3p,r {>Gaq�{>l9J�u t)k,tvr kmr E<w�E�w�{>G9G9H#E%kbE&p�u t)km{>q9y9r kop,r s#t3p,r {>G|w�lxw�r kmq�{�kmr p,r ��E#�}q9u {3�>H}���>{>r J<Æ É%Ç>�:Ï.�q+tvK>E*Ê>Ê��?� � E�q9J,{vp,{�s&{>u E�E%kop%��E#G=E&µ�E&p%��u {>l9J-w)E&pbG9E���{>G+s?p,r {>G9G9E\��l9E�q�{>l9Jbl9G={>��noE&pbkmE#l9u0��G9H%s&E%k,k,tvr J,E#�}E#G�ps&{>G��>E&��E�E&pFkml9J�u E%k,��l9E#u�u E%k�s-y+tvG9K>E#�}E#G�p-k�w�� {>J,r E#G�p-t3p,r {>G�w�E%k�G9{>J,�)tvu E%k�G9E*km{>G�p�q+t>k�p,J,{>q=tv�9J,l9q�p,E%k*�@p,{>l+ks&E%k�w�H&�2tvl�p-kF{>G�p�H&p,H�s&{>J,J,r K>H%kbw9tvG+k<Æ É%Ç>Ê%Ï��?�+ÓCuVk#� t3µ�J-tvG+s-y9r p�tvr G+kmrVw�E<u t}J,E#�)tvJ-��l9E\q9J,H%s&H%w�E#G�p,E<kml9J�u0� tvl�p,{v¦{>�Y�9J-tvK>E�w9tvG+k�u0� tvJmp,r s&u E*w�E<Ñ�t3p,{�E&pFtvu0��Æ É%Ê�È#ÏC��{>GaJ,E#�)tvJ-��l9E#J-t<��l9E\w9tvG+k*Æ É%Ç>Ê%Ï.��u0� l�p,r u r k,t3p,r {>Gaw�� l9Gau {>K>r s&r E#uw�E�p,J-t>s&H�w�EYJ-t:�>{>G+kbu l9r[q�E#J,�}E&p\w�EYJ,H%km{>l+w�J,E\u EYq9J,{>�9u z#�}EYw�E%k�{>�Y�9J,E%k?§Bs#�?� � E#q�E#G+w9tvG�p%��u t)�}H&p,y9{�w�EYG9Eq�E#l�p�p,{>l3no{>l9J-kYq+t>k�p,J-tvr p,E#J�u E%k�kml9Jm�2t>s&E%k<p,E&��p,l9J,H#E%k#�[G9rbu E%k�kml9Jm�2t>s&E%k�tvG9r km{vp,J,{>q�E%k#�8"�p)s&{>�}�}E=q�{>l9J�u E%ktvJmp,r s&u E%k�q9J,H%s&H%w�E#G�p-k#�V{>G½�>{>r p��)tvubs&{>�}�}E#G�pYu E=�2tvr p}w�E=G9H#K>u r K>E#JYu E%kYr G�p,E#Jm¦.J,H$#+E&��r {>G+k����}¨#�}E=q�{>l9J�l9G{>��noE&p�s&{>G��>E&��E:�?�[u l9r�q�E#J,�}E&p�w�Eap,J-tvr p,E#J)w�E%k}IbD�r � K>H#G9H#J-tvu E%k#�[q9l9r k,��l7� l9G kmr �}q9u E|{>��noE&p)�}r J,{>r Jx��l9G9E��{>l9u Eaw�E=��{��#u�q+tvJYE&��E#�}q9u E:�<q9J,H%kmE#G�p,E}p,E#u u E#�}E#G�p)w�� r G�p,E#Jm¦.J,H$#+E&��r {>G+k<t:�>E%s)u0� E#G���r J,{>G9G9E#�}E#G�p%�V��l7� r u�E%kopr �}q�{�k,kmr �9u E�w�� E#G�E&��p,J-tvr J,EFu E%k�q9J,{>q9J,r H&p,H%k�k,tvG+k�E#G)p,E#G9r J�s&{>�}q�p,E>�)"�G�²+G7��u E�G9{>�Y�9J,E�w�� r �)tvK>E%k�G9H%s&E%k,k,tvr J,E%kq�{>l9Jbp,J-tvr p,E#JFl9GxkmE#l9u�{>��noE&p%�+s&{>�}�}E\l9G9E�kmq9y9z#J,E\{>lal9Gxs&��u r G+w�J,E>��E%kop�w�E*p,J,E#G�p,E>�jVt�kmE%s&{>G+w�E�p,E%s-y9G9r ��l9E*q+tvJ,��r E#G�pb��kmr �Yl9u E#Jbw�E%k�{>��noE&p-k�u H#K>z#J,E#�}E#G�pbkmq�H%s&l9u tvr J,E%k�q+tvJbl9G9E\tvq9q9J,{:��r �)t3p,r {>Gu tv�Y��E#Jmp,r E#G9G9E}w�E)k,t=IbD�r � ���}{�w�l9u {al9G�p,E#J,�}E}w�E}J,H#K>l9u tvJ,r k,t3p,r {>Gxq�{>l9J<s#tvu s&l9u E#J*u tas&{>�}q�{�k,tvG�p,E�kmq�H&¦s&l9u tvr J,E>��j�� t:�3tvG�p-tvK>E}w�E}u ta�}H&p,y9{�w�E}E%kopY��l7� E#u u E}q�E#J,�}E&p�w�E)q9J,E#G+w�J,E�E#G¸s&{>�}q�p,E}u E%k<{>��noE&p-k���{>Jmp,E#�}E#G�pp,E&��p,l9J,H%k�E&pbs&{>G+s#t:�>E%k#�>j7E%k�r G+s&{>G��>H#G9r E#G�p-k�km{>G�p�q9J,E%k,��l9E�u E%k��}¨#�}E%k���l9E�q9J,H%s&H%w�E#�}�}E#G�p%��E&�9s&E#q�p,H*��l9E�u Es&¶vp,H�p,E&��p,l9J,E#u9w�lYp,J-tvr p,E#�}E#G�pS��{>J-s&Eb�*J,H%tvu r kmE#J[E#G�q9u l+k�l9G9EFtvq9q9J,{:��r �)t3p,r {>G�q�{>l9JSp,J,{>l9�>E#J[u E�p,E#J,�}EFkmq�H%s&l�¦u tvr J,E�w�E�u t�IbD�r � �%p-tvG+w�r kS��l7� l9G9E�p,E#u u Ebtvq9q9J,{:��r �)t3p,r {>G\G7� E%kopSq+t>kVG9H%s&E%k,k,tvr J,E�w9tvG+k[u t�q9J,E#�}r z#J,E��}H&p,y9{�w�E>�
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"�G�²+G7��u t�w�E#J,G9r z#J,E�p,E%s-y9G9r ��l9E<��l9E*G9{>l+kbw�H%s&J,r �>{>G+k�r s&r�q�{>l9JbJ,E&p,J,{>l9�>E#J�u E%kbJ,H$#+E%s?p-tvG+s&E%k�E%kopFJ-t>w�r s#tvu E&¦�}E#G�p�w�r µ�H#J,E#G�p,E\w�E%kbq9J,H%s&H%w�E#G�p,E%k#�VM�{>G9K}E&pFtvu0��Æ È�É%Ê��+È3°����+È3°�Ë#Ï�q9J,{>q�{�kmE#G�pbl9G9E*p,E%s-y9G9r ��l9E*{>J,r K>r G+tvu E>��E#Gs#tvu s&l9u tvG�p[u t�J,H$#+E%s?p-tvG+s&E�w�Ebs-y+t>��l9E�q9r ��E#u0�'"�GYE&µ�E&p%�:u E�q9u tvGYr �)tvK>E�E%kop�s&{>G+kmr w�H#J,H�s&{>�}�}E�l9GY{>��noE&pS��q+tvJmpE#G�p,r z#J,E>�7s&{>G+kop,r p,l9H�w�E)q9u l+kmr E#l9J-k\H#u H#�}E#G�p-k<w�E�kml9Jm�2t>s&E)t:��tvG�p<s-y+t>s&l9G�u E#l9J�q9J,{>q9J,E}IbD�r � �VJ,E#q9J,H%kmE#G�p,H#Es&{>�}�}E�l9G9E*km{>�}�}E�w�� y+tvJ,�}{>G9r ��l9E%k�kmq9y9H#J,r ��l9E%k#�lK�u l+kmr E#l9J-k�r �)tvK>E%k�km{>l+k�w�E%k�s&{>G+w�r p,r {>G+k�w�� r u u l9�}r G+t3p,r {>Gw�r kop,r G+s?p,E%kFE&p�t:�>E%s*w�E%kFq�{>r G�p-k�w�E<��l9E<w�r µ�H#J,E#G�p-k�km{>G�p�s#tvu s&l9u H#E%k<�2k#� r uVk#� tvK>r p�w�� r �)tvK>E%kbJ,H#E#u u E%k#��{>G|kop,{�s�
>Enol+kop,E�u t�q�{�kmr p,r {>G=w�E�u0� {>�+kmE#J,�3t3p,E#l9J�E&p�u tYw�r J,E%s?p,r {>G)r G+s&r w�E#G�p,E*w�E�u tYkm{>l9J-s&E�w�E�u l9�}r z#J,E�q9u t>s&H#E*�<u0� r G�²+G9r@�?�jVtYIbD�r � w�� l9G=q9r ��E#uS��{>l�H#u H#�}E#G�pbw�E*kml9Jm�2t>s&E%k-��E%kopbtvu {>J-k�E%kop,r �}H#E*s&{>�}�}E�u E�J-tvq9q�{>Jmp�w�E�u0� r G�p,E#G+kmr p,H\w�lq9r ��E#u[kml9J�s&E#u u EYw�E�u t�km{>l9J-s&E�w�E�u l9�}r z#J,E>�+q�{>l9J�s-y+t>��l9E�w�r J,E%s?p,r {>Gxr G+s&r w�E#G�p,E�E&p�J,H$#+H%s-y9r E>��KS{>l9J*s-y+tvG9K>E#Ju E�q�{>r G�p\w�EY��l9EYw�E�u t�k,s&z#G9E�E&p*J,H#r u u l9�}r G9E#J�l9G�{>��noE&p*w�{>G�p�u t�IbD�r � t)H&p,H�s#tvu s&l9u H#E>��t:�>E%s\l9G9EYkm{>l9J-s&Ew�E\u l9�}r z#J,E<tvl�p,J,E<��l9E<w�r J,E%s?p,r {>G9G9E#u u E)��u E%kbJ-t:�>{>G+k�w�E\u l9�}r z#J,E<w9tvG+kFs&E<s#t>k�q9J,H%s&r kFkm{>G�p�p,{>l+kbq+tvJ-tvu u z#u E%k-�?�
M�{>G9K}E&p�tvu0��{>G�p���E%km{>r G|w�� l9G9E�s#tvJmp,E<w�E\q9J,{v��{>G+w�E#l9J���l9r7w�{>r p�¨&p,J,E*��{>l9J,G9r E\H#K�tvu E#�}E#G�pFE#G|E#G�p,J,H#E>�j�� t:�3tvG�p-tvK>E<w�E�s&E&pmp,E��}H&p,y9{�w�E�E%kop*k,t)kmr �}q9u r s&r p,H�E&p�u t)q�{�k,kmr �9r u r p,H���l7� E#u u E�{vµ�J,E�w�E�J,H%tvu r kmE#JFJ-tvq9r w�E#�}E#G�pw�E%kYE&µ�E&p-k���r kml9E#u kYk,t3p,r ko�2tvr k,tvG�p-k#�VG9{vp-tv�}�}E#G�p}kml9J�u E%k�s-y+tvG9K>E#�}E#G�p-kYw�Eas&{>G+w�r p,r {>G+k�w�� H%s&u tvr J,E#�}E#G�p%��r�Eq9u l+k#��u E)J,E%s&{>l9��J,E#�}E#G�p\w�E%k<IbD�r � E%kop<r G+w�H#q�E#G+w9tvG�pYw�E}u t|s&{>�}q9u E&��r p,H)w�E}u t|k,s&z#G9E>��q9l9r k,��l9E�p,{>l+k\u E%ks#tvu s&l9u kSk#� E&µ�E%s?p,l9E#G�p�kml9J�u0� r �)tvK>E>�3��H%tvG9�}{>r G+k#�:q9u l+kmr E#l9J-kSr G+s&{>G��>H#G9r E#G�p-kVJ,E%kop,E#G�p�q9J,H%kmE#G�p-k#�JtV{>l�p�w�� tv��{>J-w��u t)p,E%s-y9G9r ��l9E�G7� t�q+t>k�H&p,HYp,E%kop,H#E}kml9J\w�E%k*r �)tvK>E%k�J,H#E#u u E%k#��E&p\�9r E#G���l9E�M�{>G9K=E&p<tvu0��q9J,H%s&r kmE#G�p\��l9E}s&E#u tG9E�q�{�kmE}tvl+s&l9G�q9J,{>�9u z#�}E>��tvl+s&l9G9E�J,E%s&{>G+kop,J,l+s?p,r {>G�w�E#q9l9r k\l9G9E�q9y9{vp,{aG7� E%kop<�}{>G�p,J,H#E�w9tvG+k\tvl+s&l9G�w�E%kp,J,{>r k<tvJmp,r s&u E%k�Æ È�É%Ê��VÈ3°����VÈ3°�Ë#Ï.�TK�tvJ<tvr u u E#l9J-k#��u0� t3no{>l�p�w�� {>��noE&p-k\G9{>l9�>E%tvl���kmE#�Y�9u E}r �}q�{�k,kmr �9u E>�7q9l9r k,��l7� �tvl+s&l9G¸�}{>�}E#G�p%�V{>G¸G9E=s&{>G9G+t�I p�u E%kYs&{>G+w�r p,r {>G+k�w�� H%s&u tvr J,E#�}E#G�pYw�� {>J,r K>r G9E>�7jVtx�}H&p,y9{�w�E��}{>G�p,J,E}H#K�tvu E&¦�}E#G�p�w�E%kFJ,H%kml9u p-t3p-kFkml9J�w�E%k�k,s&z#G9E%k�p,J,z%kFkmr �}q9u E%k���q+t>kbq9u l+k�w�E�w�E#l��a{>��noE&p-k-�?�9E&p�r u7E%kopFq9J,{>�+tv�9u E<��l7� E#u u EG9E*��{>G+s?p,r {>G9G9E#J-tvr p�q+t>kbs&{>J,J,E%s?p,E#�}E#G�pbw9tvG+kbw�E%kbk,s&z#G9E%kbs&{>�}q9u E&��E%k#��{��=u E%k�{>��noE&p-kbkmE#J-tvr E#G�pbkm{>l9�}r kb��w�E%kr G�p,E#Jm¦.J,H$#+E&��r {>G+k���{>Jmp,E%k#��s#tvJ*u0� r u u l9�}r G+t3p,r {>G�K>u {>�+tvu E�G7� E%kop\q+t>k*K>H#J,H#E3§ .3� "�G�²+G7�7{>G�s&{>G+kop-t3p,E}w�E%k\q9y9H#G9{v¦�}z#G9E%k�w�� tvu r t>k,k,tvK>E)r �}q�{>Jmp-tvG�p-k�w9tvG+kYu E%kYr �)tvK>E%k#�Vq�{>l9J�u E%k,��l9E#u kYG9{>l+kYG7� t:�>{>G+k�q+t>k�p,J,{>l9��H=w�EaJ-tvr km{>Gr �}�}H%w�r t3p,E)·9l9G9E<E&��q9u r s#t3p,r {>Gar G�p,l9r p,r �>E\p,E#G+w�J-tvr p��}r �)tvK>r G9E#JF��l9E<u t}w�r k,s&J,H&p,r k,t3p,r {>G|kmq+t3p,r tvu E<w�E<u0� r �)tvK>E��u t)kml9Jm�2t>s&E*E&�9tv�}r G9H#E\E#Ga�2tvr p?��E#G|r G�p,E#G+kmr p,H%kFw�E<q9r ��E#u�G7� �=E%kop�q+t>kbH&p,J-tvG9K>z#J,E>�
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j7E%k��}H&p,y9{�w�E%k�l�p,r u r k,tvG�pbu0� r u u l9�}r G+t3p,r {>G�K>u {>�+tvu E�km{>G�p�km{>l9�>E#G�p�q9u l+k�q9l9r k,k,tvG�p,E%k���l9E�u E%k��}H&p,y9{�w�E%k�w�lq+tvJ-tvK>J-tvq9y9EYq9J,H%s&H%w�E#G�p%�Vs#tvJ<E#u u E%k\q�E#l9�>E#G�pYkmr �Yl9u E#J<u E%k<r G�p,E#Jm¦.J,H$#+E&��r {>G+k*q�{>l9J�J-t3�)G9E#J\u t|J,E%s-y9E#J-s-y9E}w�Eq+tvJ-tv�}z&p,J,E%kbw�E\J,H$#+E%s?p-tvG+s&E>�
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4 9���?�9j7E%k�r �)tvK>E%k�J,H%kml9u p-t3p-k��}{>G�p,J,E#G�pb��l9E*u tY�}H&p,y9{�w�E���{>G+s?p,r {>G9G9E\w�E*�)tvG9r z#J,E�p,J,z%kbk,t3p,r ko¦�2tvr k,tvG�p,E>�vkml9J�w�E%k�r �)tvK>E%kSJ,H#E#u u E%kSE&p�km��G�p,y9H&p,r ��l9E%k�q9u l+k�{>l}�}{>r G+k�s&{>�}q9u E&��E%k#�3�)tvr k�u E%k�tvl�p,E#l9J-kSq9J,H%s&r kmE#G�ps&E#q�E#G+w9tvG�p���l7� tvl+s&l9G9E<q9J,E#l9�>E*��{>J,�}E#u u E�w�E�s&{>G��>E#J,K>E#G+s&E*w�E<u0� tvu K>{>J,r p,y9�}E\G7� E%kop�tvq9q�{>Jmp,H#E>��K�tvJ�tvr u u E#l9J-k#�H&p-tvG�pYw�{>G9G9H���l9E)u0� {>G5t|l9G9E)J,E#q9J,H%kmE#G�p-t3p,r {>G�K>H#{>�}H&p,J,r ��l9E)Ç7r E&p�q9y9{vp,{>�}H&p,J,r ��l9E}p,{vp-tvu E)w�E�u t|k,s&z#G9E>�

Õ � � û áoö �#ý:á[üoáoú ó�ö:áVô0õ?û ç�ù3ó-ô�áC÷%ù:ú û üoû ç0áoøFáoö&ç�à:û ç�à3ó-ö:ô�ú þ ó-ð�ç0û üoú á��#õ?öFû ø�ó-ñ?û ö:á �#ý�þ û ú3ômþ ó-ñ?û ç�à:áoô�ù3ó-ð0ó-ø&�Cç0ð2áoô�û ô0ô0ý:ô�à:ýbøFõ#à��oú áà:á�ò�ó-ð2à�ê ë?ì�
,î �+ümó-ðbú áoôFó-ý%ç0áoý:ð2ô�ý%ç0û ú û ô0áoö&ç�èVÝ?å#× Ý,évÜoß '@èVÝ?å#× Ý,évÜoß�ê ë?ì?í,îVáoô2çFý:ö�ú õ?ñ?û üoû áoú7ù:ý:û ô0ô.ó-ö&çFà:á*ð2áoö:à:ý=ð��mó-ú û ô2ç0á*ù3ó-ðû ú ú ý:øFû ö3ó,ç0û õ?ö�ñ?ú õ��3ó-ú á�à��!�&áoú õ?ù:ù���ù3ó-ðSï[ð2áoñbò�ó-ð2à��váCç[à:õ?ö&ç[õ?ö*ùváoý%ç[ç0ð2õ?ý �&áoð[ý:ö:á �&áoð2ô0û õ?ö*üoõ?øFù:ú �Cç0á�ç��oú �oü%�3ó-ð2ñ?ámó
�:ú á�ô0ý:ð7ú áô0û ç0á�û ö&ç0áoð2ö:áCç ���&ç2ç0ù � ���,ð0ó-à:ô0û ç0á�� ú �:ú � ñ?õ�� �,ð0ó-à:û ó-ö:üoá ���+�+� � � �&ç0øFú � -�ùvõ?ý:ðVümó-ú üoý:ú áoðVý:ö:á�û ø�ó-ñ?áSà:á�ô2ÿ%ö&ç����oô0á��
� � 	Võ-ç0ð2á�ç0áoü%�:ö:û �#ý:á�à:û ô0ùvõ?ô0á�à:á�ú ó�ø&,oøFáVú û øFû ç.ó,ç0û õ?ö��
�mÕ#
#û:ö:õ?ý:ô+ö:á�à:û ô0ùvõ?ô0õ?ö:ô �#ý:á�à�þ ý:ö:á7ô0áoý:ú á�û ø�ó-ñ?á�áCç+ö:á �&õmÿ&õ?ö:ô�ù3ó-ô9ç0õ?ý%ç0á7ú ó[ô0ü��oö:á��?üoáCç2ç0áVõ?ù��oð0ó,ç0û õ?öFö:á�ùváoý%ç �#ý:á�üoõ?ö:à:ý:û ð2á
;�ý:ö:á�ó-ù:ù:ð2õm÷%û ø�ó,ç0û õ?ö*à:áoôVð�� �3áoüCç.ó-ö:üoáoô�à:áoôVô0ý:ð � ó-üoáoô��l�Só-ö:ôVüoáoð�ç.ó-û ö:ô[ümó-ô��:áoú ú á�ùváoý%çVø&,oøFá[ômþ ó�� �oð2áoðVû øFùvõ?ô0ô0û �:ú á��
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p,{>l�p,E%k�u E%k}tvq9q9u r s#t3p,r {>G+k�km{>G�p�q�{�k,kmr �9u E%k=·�t3no{>l�p)w�� {>��noE&p-k#��s-y+tvG9K>E#�}E#G�p�w�E|s&{>G+w�r p,r {>G+k}w�� H%s&u tvr J,E#�}E#G�p%�s-y+tvG9K>E#�}E#G�p�w�E%kbq9J,{>q9J,r H&p,H%kbw�E%k�kml9Jm�2t>s&E%k#��E&p-sv�I�r E#G)��l9EFs&E&p�tvu K>{>J,r p,y9�}Ebkm{>r p�s#tvq+tv�9u EFw�EFJ,E&p,J,{>l9�>E#JSw�E%k�IbD�r � ��l9E#u s&{>G+��l9E%kb��r km{vp,J,{>q�Eb{>l}G9{>G7�vkml9Jm�2t>s&Ep,E&��p,l9J,H#E�{>l=G9{>G���w9tvG+k�w�E%kbk,s&z#G9E%k�J,H#E#u u E%k#�>{>G�q�E#l�pbp,{>l�pFw�E��}¨#�}E*E#G={>��noE%s?p,E#J�s&E#Jmp-tvr G+k�t>kmq�E%s?p-k#�LtV{>l�pw�� tv��{>J-w���u E}G9{>�Y�9J,E)w�� r �)tvK>E%k\G9H%s&E%k,k,tvr J,E%k*�|u taJ,E%s&{>G+kop,J,l+s?p,r {>G�q9y9{vp,{>�}H&p,J,r ��l9E}E%kop�s&{>G+kmH%��l9E#G�p)·�É:ÍvÌq�{>l9J�u t�k,s&z#G9E�w�� r G�p,H#J,r E#l9J��}{>G�p,J,H#E<w9tvG+k�u0� tvJmp,r s&u E<E&p*s&{>�}q�{>Jmp-tvG�p�l9G9EYw�r �%tvr G9E�w�� {>��noE&p-k#�B"�G+kml9r p,E>��u0� tvu ¦K>{>J,r p,y9�}EYE%kop\r G+s#tvq+tv�9u E�w�E�p,J-tvr p,E#J\w�E%k\k,s&z#G9E%k*s&{>�}q�{>Jmp-tvG�p*w�E%k*{>��noE&p-k*kmq�H%s&l9u tvr J,E%k*t:�>E%s<l9G�H%s&u tvr J-tvK>Er G+w�r J,E%s?p%�S´�r G+kmr0�Sl9G9E=q9r z%s&E=q�{�k,kmH%w9tvG�p�w�E%kY�}r J,{>r J-k#�[w�E%kYq9u t>��l9E%k<ª�Ã�¡3¬,¬�E5E&p�H%s&u tvr J,H#E�q+tvJYl9G½y+tvu {>K>z#G9E{>J,r E#G�p,H��>E#J-k�u E�q9u t3��{>G+w��bkmE��>E#J,J-tvr pakmr �Yl9u H#E¸s&{>�}�}E�l9G E#G���r J,{>G9G9E#�}E#G�p=q+tvJm�2tvr p,E#�}E#G�p|w�r µ�l+k#��K�u l+kK>J-t:�>E>�+p,{>l�p�{>��noE&p�kmq�H%s&l9u tvr J,E|����s&{>�}q9J,r k\w�E%k\�}r J,{>r J-k*q+tvJm�2tvr p-k-�*kmE#J-takmr �Yl9u H)s&{>�}�}E}l9G�{>��noE&pYw�r µ�l+k#�w�l��}{>�}E#G�p���l7� l9G¸H%s&u t3p<kmq�H%s&l9u tvr J,E}G7� E%kop<q+t>k*��r kmr �9u E)w9tvG+k\u E%k\r �)tvK>E%k#� KS{>l9J\J,H%km{>l+w�J,E}s&E}q9J,{>�9u z#�}E>�r u7�2tvl�p�q9J,E#G+w�J,E�w�� tvl�p,J,E%kFr �)tvK>E%k�km{>l+k�w�E%k�tvG9K>u E%k�kmq�H%s&r ²���l9E%k#�+s&EY��l9r[tvu {>l9J-w�r pF��{>Jmp,E#�}E#G�p�u E<q9J,{vp,{�s&{>u Ew�E\s&{>G+kop,J,l+s?p,r {>Gaw�E%kbw�{>G9G9H#E%k#����l9r7w�E#��r E#G�p�p,J,z%k�s&{>G�p,J-tvr K>G+tvG�p%�+"�G�²+G7�9u0� tvu K>{>J,r p,y9�}E��}E&p�p,{>l�p�w�E*�}¨#�}EÇ|y9E#l9J,E%k\q�{>l9J�J,E&p,J,{>l9�>E#J*p,{>l�p,E%k<u E%k�IbD�r � w�E%k�kml9Jm�2t>s&E%k<w�E)u txk,s&z#G9E�w�� r G�p,H#J,r E#l9J�J,H#E#u u Ex��E&�9s&u l+tvG�p�u Ep,E#�}q+k�q+t>k,kmH���s&{>G+kop,J,l9r J,E�u tYk,s&z#G9E:�?��E&pFÇ>Ì��}r G�l�p,E%k�q�{>l9Jbl9G9E*k,s&z#G9E\km��G�p,y9H&p,r ��l9E*s&{>�}q�{>Jmp-tvG�p��Y{>��noE&p-kq9u tvG+k#�

jVt\p,E%s-y9G9r ��l9E�w�H#�>E#u {>q9q�H#E�q+tvJ�j7{�k,s&{�k�E&pbtvu0�+Æ É:ÈvÎ���É%Ç>Ì��+É%Ç9É?Ï�q+tvJmp�w�� l9G9E�r w�H#E�w�� ´�u tvr G � {>l9J,G9r E#J�Æ �>�:Ï.�E&p�q�E#J,�}E&p�G9{vp-tv�}�}E#G�p�w�E*s#tvu s&l9u E#J�u E%k�J,H$#+E%s?p-tvG+s&E%k�w�r µ�l+kmE%k�w�E*kml9Jm�2t>s&E%k�w�E#q9l9r k�w�E%k�r �)tvK>E%k�J,H#E#u u E%k#� "�G�2tvr p%��u E%k*�}{vp,r �3t3p,r {>G+k*q9J,r G+s&r q+tvu E%k\w�E%k<tvl�p,E#l9J-k*km{>G�p%�7w�� l9G9E}q+tvJmp%��w�E�q�{>l9�>{>r J\r G+kmH#J,E#J\w�E}�)tvG9r z#J,EYp,J,z%kJ-tvq9r w�E}w�E%k<{>��noE&p-k\w�E�km��G�p,y9z%kmE>��E&p%�Vw�� tvl�p,J,E}q+tvJmp%��w�E)q�{>l9�>{>r J<s-y+tvG9K>E#J*u E%k<s&{>G+w�r p,r {>G+k<w�� r u u l9�}r G+t3p,r {>Gw�E�u txk,s&z#G9E��2t3no{>l�pYw�� l9G9E�G9{>l9�>E#u u E�km{>l9J-s&E)w�E�u l9�}r z#J,E)q+tvJ�E&��E#�}q9u E:�?�7p,{>l�pYE#G¸l�p,r u r k,tvG�p�w�l5�)t3p,H#J,r E#u��r w�H#{�K>J-tvG+w)q9l9�9u r sv��tV{>l�pFw�� tv��{>J-w���l9G9E*J,E#q9J,H%kmE#G�p-t3p,r {>G�K>H#{>�}H&p,J,r ��l9E*Ç7rQw�E*u t�k,s&z#G9E*E%kopFs&J,H#H#E\³,³v����GE#G+kmE#�Y�9u E\w�� r �)tvK>E%k�E%kopFs#tvq�p,l9J,H}�2w�{>G�pbl9G9E<w�E\s-y+t>��l9E\km{>l9J-s&E*w�E\u l9�}r z#J,E:�?��km{>l+kbw�E%kbs&{>G+w�r p,r {>G+kbw�� r u u l�¦�}r G+t3p,r {>G�w�r µ�H#J,E#G�p,E%k#�+E&p\w�E<p,E#u u EYkm{>Jmp,EY��l9E<p,{>l�p,E%k�u E%k�q+tvJmp,r E%kF{>�Y�9J,H#E%k�w�� l9G9EYr �)tvK>E�km{>G�p���r kmr �9u E%k�tvl�}{>r G+k�l9G9EF��{>r k#�vE&pbw�r J,E%s?p,E#�}E#G�p�H%s&u tvr J,H#E%k�w9tvG+k�u0� l9G9E*w�E%k�tvl�p,J,E%k�r �)tvK>E%k#�>jVt<J-tvr km{>G}w�E�s&E&pmp,E�s&{>G�p,J-tvr G�p,EJ,H%kmr w�E|w9tvG+k�u E=�2tvr p���l9E|j7{�k,s&{�kYE&p�tvu0�Sq9J,{�s&z%w�E#G�p)��w�E%k}w�H%s&{>l9q�E%k}kml+s#s&E%k,kmr �>E%k�w�E=p,E&��p,l9J,E%k}w9tvG+k�u E%kr �)tvK>E%kFJ,H#E#u u E%k�q�{>l9J�E#G+kml9r p,EYu E%k�J,E#q9u t>��l9E#J�kml9J�u E%k�kml9Jm�2t>s&E%k�Ç7r ��r Jmp,l9E#u u E%k#��Ñ�r[u E%kFp,E&��p,l9J,E%k�H&p-tvr E#G�p*w�H&¦s&{>l9q�H#E%k�k,tvG+kbp,E#G9r J\s&{>�}q�p,EYw�E%k�{>�Y�9J,E%kFH#�>E#G�p,l9E#u u E#�}E#G�p*s&J,H#H#E%kFq+tvJ*w�E%k�{>��noE&p-k��>{>r kmr G+k#�9E#u u E%k�kmE#J-tvr E#G�pJ,E#q9u t>��l9H#E%k<kml9J�u E%kYkml9Jm�2t>s&E%k<Ç7r t:�>E%s}s&E%k�{>�Y�9J,E%k#��E#�}q�¨%s-y+tvG�pYtvr G+kmr�w�E)J,E&p,r J,E#J�u txkm{>l9J-s&E�w�E)u l9�}r z#J,E��l9r�u E%k)t�K>H#G9H#J,H#E%k#�SE&p=w�{>G+s|w�Ex�}{�w�r ²+E#J)u E%k)s&{>G+w�r p,r {>G+k)w�� r u u l9�}r G+t3p,r {>Gh��u0� {>�Y�9J,E|J,E%kop,E#J-tvr p�p,{>l�p=w�E�}¨#�}E<q9J,H%kmE#G�p,E:�?�9jVt���{>G+s?p,r {>Gxw�E<s&{>G��>E#J-kmr {>Gaw�E%kFu l9�}r G+tvG+s&E%kbE#G|r G�p,E#G+kmr p,H%k�w�E<q9r ��E#u0�9E%kop�s#tvu s&l9u H#E\q+tvJu t*�}H&p,y9{�w�E�w�E�r�E#��E#�>E%s\Æ °��:Ï.�>t>w9tvq�p,H#EFtvl�q+tvJ-tv�}z&p,J,E " � w�E%k�s#tv�}H#J-t>kSkop-tvG+w9tvJ-w9kF���>{>r J�w�H&²+G9r p,r {>G)w9tvG+kÆ É%Ç9É?Ï��?��E&p���{>l9J,G9r pbw�{>G+s�u E%k�s#tvJmp,E%k�w�E�u l9�}r G+tvG+s&E%k�s&{>J,J,E%kmq�{>G+w9tvG�p�tvl��)r �)tvK>E%k#�7K�tvJ�tvr u u E#l9J-k#��s&{>�}�}E�u E%kkm{>l9J-s&E%k*w�E�u l9�}r z#J,E)km{>G�p\w�H#q9u t>s&H#E%k\w9tvG+k*u tak,s&z#G9E�u {>J-k*w�E}u tas#tvq�p,l9J,E>��s-y+t>s&l9G9E�w�E%k\r �)tvK>E%k*w�{>r p\¨&p,J,EG9{>J,�)tvu r kmH#EFq+tvJ�l9G)�2t>s?p,E#l9J�w�� H%s-y9E#u u E�q9J,{>q9J,E>�>t3²+G=��l9E�u t<J,H$#+E%s?p-tvG+s&E�km{>r p��9r E#G�u t<�}¨#�}E*w�� l9G9E�r �)tvK>E��u0� tvl�p,J,E>��q�{>l9Jbl9G9E*�}¨#�}E\kml9Jm�2t>s&E���r kmr �9u E>� � E��2t>s?p,E#l9J�E%kopbE%kop,r �}H*E#G=�}r G9r �}r k,tvG�p�u0� E#J,J,E#l9Jbtvl��)�}{>r G+w�J,E%ks#tvJ,J,H%k�E#G�p,J,EYu0� r �)tvK>E���l9EYu0� {>G�s-y9E#J-s-y9EY�as&{>J,J,r K>E#J�E&p\l9G9EYr �)tvK>EYJ,H&��H#J,E#G+s&E>��s#tvu s&l9u H#EYq+tvJ*r u u l9�}r G+t3p,r {>GK>u {>�+tvu E�w�E#q9l9r k*l9G9E}tvq9q9J,{:��r �)t3p,r {>G�w�E%k*J,H$#+E%s?p-tvG+s&E%k*w�E%k\kml9Jm�2t>s&E%k���r kmr �9u E%k#� � E&pmp,E}tvq9q9J,{:��r �)t3p,r {>GxE%kopw�r J,E%s?p,E#�}E#G�pFw�H#J,r �>H#E*w�E*u0� H%��l+t3p,r {>Gaw�E*J-t>w�r {�kmr p,H>��t>w9tvq�p,H#E�q�{>l9Jbl9G=q9r ��E#u0��E&pFG9E�p,E#G+tvG�pFs&{>�}q�p,E\��l9E\w�Eu0� H%s&u tvr J-tvK>E\w�r J,E%s?p%�
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��G�tvJmp,r s&u E<Æ ËvÈ%Ï.�>tvr G+kmr+��l9E�w�E#l��}s-y+tvq9r p,J,E%k�w�EFu r ��J,E<Æ È�É3Ë���ÈvÊ:Ï�q9J,H%s&r kmE#G�p�G9{vp-tv�}�}E#G�p�u E%kSp,E%s-y9G9r ��l9E%k�q�{>l9Jq+tvJ,�>E#G9r J[�Fu t�s&{>G+kop,J,l+s?p,r {>GYw�� l9G�p,E#u��}{�w�z#u E>�3j7E%k7q9J,E#�}r E#J-kVJ,H%kml9u p-t3p-kVw�E�J,E%km��G�p,y9z%kmE�w�� r �)tvK>E%k7J,H#E#u u E%k7{>G�pH&p,H�q9l9�9u r H%kFE#G5É%Î>Îv°aÆ É%��Ë#ÏVE&pYÉ%Î>Î�Í�Æ Ë3Ç3Ï[w9tvG+kFu E�s#t>w�J,E�w�� l9G9EYtvq9q9J,{:��r �)t3p,r {>G=q9l9J,E#�}E#G�p�u tv�Y��E#Jmp,r E#G9G9E>�l�p,r u r k,tvG�p)q�{>l9J}u E|J,E#G+w�l~J,H%tvu r kop,Eal9G tvu K>{>J,r p,y9�}E|w�� r u u l9�}r G+t3p,r {>G K>u {>�+tvu Ea���+t>kmE|w�E|J-t>w�r {�kmr p,H>� � E&pmp,Ekop,J-t3p,H#K>r E�w�� tvG+tvu ��kmE �3km��G�p,y9z%kmEFk#� E%kop�w�H#�>E#u {>q9q�H#E�w�� l9G9E��)tvG9r z#J,E�s&{>G+kmr w�H#J-tv�9u E>�vE&p�u t<J,E%kop,J,r s?p,r {>G)w�E*s&E&pmp,Ep,E%s-y9G9r ��l9E��\u0� tvG+tvu ��kmEFq9y9{vp,{>�}H&p,J,r ��l9EFq+tvJ���{>l+s&u E%k�w�E�J,E&p,{>l9J�t<q9J,r k�u E�G9{>� w�� � ��®:ª9¢&±��F®v¬?¢ ��	*¢-£ ��¢ Ä ¤ £�ªw9tvG+kbu t}s&{>�}�Yl9G+tvl�p,H\k,s&r E#G�p,r ²���l9E>����Gxw�E%kb{>��noE%s?p,r �2kFw�E�s&E&pmp,E*p,y9z%kmE<t�H&p,H<w�E<J,H%tvu r kmE#J�E&p�w�E\�}E&pmp,J,E<tvlq�{>r G�pSw�E��)tvG9r z#J,E�E&��s#t>s&E>�#q�{>l9JVp,{>l+k7u E%k[s#t>kVw�E�kml9Jm�2t>s&E%k#�&u0� tvG+tvu ��kmE�q9y9{vp,{>�}H&p,J,r ��l9E�E&p[u t�J,E%s&{>G+kop,J,l+s?p,r {>Gw�E=k,s&z#G9E%k�J,H#E#u u E%k#�Qr�E%k�q9l9�9u r s#t3p,r {>G+k�r G�p,E#J,�}H%w�r tvr J,E%k<E&pYJ,E#u t3p,r �>E%k��xs&E=kml3noE&p�q�E#l9�>E#G�pY¨&p,J,E=s&{>G+kml9u p,H#E%kw9tvG+k�Æ È>Í���ÈvÇ���È3°9��È�Év��Èv�:Ï.����{>l+k�tvu u {>G+k��<q9J,H%kmE#G�p�E%k,k,t:�>E#J�w�E�q9J,{>l9�>E#J�w9tvG+k�s&E*s-y+tvq9r p,J,E���l9E�G9{>l+k�t:�>{>G+k�9r E#Gxt3pmp,E#r G�p�u E%kb{>��noE%s?p,r �2k�²9��H%k#�

��M"% OQPS]&W ��]}(�U _�RFWaRbPSZ�c5d�' PSUFWad�' ]&W ��UbPSTVU
jVt�q9J,r G+s&r q+tvu E��}{vp,r �3t3p,r {>G}w�EFs&E&pmp,E�p,y9z%kmEbE%kop�u t�K>H#G9H#J-t3p,r {>G�w�� l9G9Ebr �)tvK>Ebw�EFkm��G�p,y9z%kmEbq9y9{vp,{>J,H%tvu r kop,E>�w�E#q9l9r k<l9G9E}r �)tvK>E}J,H#E#u u E>�Tr�E#q9l9r k<u E)w�H#�9l�pYw�E)u t|km��G�p,y9z%kmE}w�� r �)tvK>E%k#��u E%k<s&{>G�p,J,r �9l�p,r {>G+k\�)t3noE#l9J,E%k*E#Gkm��G�p,y9z%kmE�w�� r �)tvK>E%kF{>G�p*w�H#�>E#u {>q9q�HYw�E�G9{>l9�>E%tvl��atvu K>{>J,r p,y9�}E%k#�9q�{>l9J�K>H#G9H#J,E#J�w�E%kFE&µ�E&p-k�q9u l+k�{>l|�}{>r G+kkm{>q9y9r kop,r ��l9H%k7E&p[q9u l+k[{>l<�}{>r G+kVq9y���kmr ��l9E%k#�%j7E%kVr �)tvK>E%k7q9J,{�w�l9r p,E%k7q+tvJSs&E%k�p,E%s-y9G9r ��l9E%k[kmE#�Y�9u tvr E#G�pVq+tvJm��{>r kJ,H%tvu r kop,E%k#��G9H%tvG9�}{>r G+k*r uSu E#l9J<�)tvG+��l+tvr p*p,{>l3no{>l9J-k*l9G9E)w�r �}E#G+kmr {>G~·7s&E#u u E)��l9r�q�E#J,�}E&p�w�E�u E%k<s&{>�}q+tvJ,E#J��J-tvr �}E#G�pVtvl<�}{>G+w�E�J,H#E#u0�#I�r E#G���l7� E#u u E�tvr pVH&p,H�u tvJ,K>E#�}E#G�p7r G��>E%kop,r K>l9H#E�E#G�tvG+tvu ��kmE�w�� r �)tvK>E%kVw9tvG+k�u E�s#t>w�J,E
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rY� l9G9EY�)tvG9r z#J,E�K>H#G9H#J-tvu E>�9u EYJ,E#G+w�lxJ,H%tvu r kop,E�l�p,r u r kmEYl9G�s&E#Jmp-tvr GxG9{>�Y�9J,EYw�E�w�{>G9G9H#E%k#�+q�{>l9J*s#tvu s&l9u E#Jl9G9E�r �)tvK>E}w�E}km��G�p,y9z%kmE>��´�r G+kmr0��l9G�tvu K>{>J,r p,y9�}E�w�� r u u l9�}r G+t3p,r {>G�K>u {>�+tvu E�q�E#l�p�s&J,H#E#J*l9G9E}r �)tvK>EYq9y9{vp,{v¦J,H%tvu r kop,E>�Vk#� r u�w�r kmq�{�kmE=w�E�u txK>H#{>�}H&p,J,r E)Ç7r w�E�u t�k,s&z#G9E��2s&{>�}q9J,E#G+tvG�p�u0� {>�+kmE#J,�3t3p,E#l9J<E&p�u E%k�km{>l9J-s&E%k�w�Eu l9�}r z#J,E:�?�vu E%kSq9J,{>q9J,r H&p,H%k�w�EFJ,H$#+E&��r {>G�w�E%k�kml9Jm�2t>s&E%kb��J,H$#+E%s?p-tvG+s&E%k-�VE&p�u E%k�s#tvJ-t>s?p,H#J,r kop,r ��l9E%k[w�E%k�km{>l9J-s&E%kSw�Eu l9�}r z#J,E����>{>r J�²+K>l9J,E*�9� É:�?� � E&pmp,E�r �)tvK>E�E%kopbw�� tv��{>J-w)l9G9E�r �)tvK>E*w�E�u l9�}r G+tvG+s&E%k*��E#G�� ����� ������� � � �?����l9rE%kop�E#G+kml9r p,E*s&{>G��>E#Jmp,r EFE#G�r G�p,E#G+kmr p,H%k�w�E�q9r ��E#u k#����r t<l9G9E���{>G+s?p,r {>G=��l9r+q�E#l�pb¨&p,J,E�u r G9H%tvr J,E�{>l�G9{>G7��kml9r �3tvG�pu t}�}H&p,y9{�w�E���l9E<G9{>l+kFs-y9{>r kmr k,km{>G+k#�9t���q9r ��l9E#�}E#G�p%�+s&E&pmp,E\��{>G+s?p,r {>G|E%kop��}{>G9{vp,{>G9E<s&J,{>r k,k,tvG�p,E>��E&p�G9{>G|u r ¦G9H%tvr J,E�q�{>l9JFkmr �Yl9u E#Jbl9G9E\s#tv�}H#J-tYkop-tvG+w9tvJ-wxÆ È>È>È���°��:Ï.��s&{>�}�}E\w9tvG+k�G9{vp,J,E*q9J,{>�9u z#�}E>�)"�G�� ��®:ª9¢&±��F®v¬?¢ �
	*¢-£ ��¢ Ä ¤ £�ª���G9{>l+k�s-y9E#J-s-y9{>G+k���kmr �Yl9u E#J*u t�q9J,{�s&H%w�l9J,E�r G��>E#J-kmE>�+j7{>J-k,��l9E�G9{>l+k*w�r kmq�{�km{>G+k�w�� l9G9Ea��E&p\l9G9EkmE#l9u E:�br �)tvK>E<J,H#E#u u E=��{>l�w�EYkm��G�p,y9z%kmE:�bE&p*w�E�u t)K>H#{>�}H&p,J,r E<Ç7r w�EYu t)k,s&z#G9E>�+G9{>l+kbp,E#G�p,{>G+k�w�E�J,E&p,J,{>l9�>E#Ju E%k�J,H$#+E%s?p-tvG+s&E%k�w�E%k�kml9Jm�2t>s&E%k#��H#�>E#G�p,l9E#u u E#�}E#G�pbu E%k�q9J,{>q9J,r H&p,H%k�w�E%kbkm{>l9J-s&E%k�w�E\u l9�}r z#J,E�E&pbu t���{>G+s?p,r {>Gaw�Ep,J-tvG+ko��E#Jmp<s#tv�}H#J-t9� � E&pmp,E)tvq9q9J,{�s-y9Ea���>{>r J*²+K>l9J,E}�9� È>��E%kop<kmr �}r u tvr J,E}�|s&E#u u E%k\w�Honm�|w�H#�>E#u {>q9q�H#E%k\w9tvG+k*u tu r pmp,H#J-t3p,l9J,E<k,s&r E#G�p,r ²���l9E\km{>l+kbu E\G9{>� w�� tvG+tvu ��kmE*q9y9{vp,{>�}H&p,J,r ��l9E>� � � E%kopFq�{>l9J-��l9{>r�G9{>l+kFt:�>{>G+k�r G�p,J,{�w�l9r pl9G9E�G9{vp,r {>G5w�E�s&{>J,J,E%s?p,r {>G�r p,H#J-t3p,r �>E)E&p�y9r H#J-tvJ-s-y9r ��l9E)w�E%k�J,H$#+E%s?p-tvG+s&E%k\E%kop,r �}H#E%k#�Vw�H%s&J,r p,E)E#G½w�H&p-tvr u�tvlq+tvJ-tvK>J-tvq9y9E��9� Í�� É>� � E&pmp,E*p,E%s-y9G9r ��l9E\E%kopFE#G=�2tvr pFE&��q9J,r �)tv�9u E<s&{>�}�}E*l9G9E\��{>l+s&u E<tvG+tvu ��kmE&¦Ckm��G�p,y9z%kmE>����l9r�3t�w�� l9G9E�q+tvJmpYkml+s#s&E%k,kmr �>E#�}E#G�pYtvG+tvu ��kmE#J<u0� r �)tvK>E�w�E=km��G�p,y9z%kmE)J,E#K>H#G9H#J,H#E}E#G5u txs&{>�}q+tvJ-tvG�p��xu0� r �)tvK>EJ,H#E#u u E���q9y+t>kmE=w�� tvG+tvu ��kmE)q9l9J,E:�?�Vq�{>l9JYs#tvu s&l9u E#JYw�E�G9{>l9�>E%tvl���q+tvJ-tv�}z&p,J,E%k<w�E�J,H$#+E%s?p-tvG+s&E�w�E%k�kml9Jm�2t>s&E%kE&p%�7w�� tvl�p,J,E�q+tvJmp%��J,E#K>H#G9H#J,E#J�E#G+kml9r p,E�l9G9E}G9{>l9�>E#u u EYr �)tvK>E}w�E}km��G�p,y9z%kmE|��q9y+t>kmE}w�E}J,E#G+w�l�J,H%tvu r kop,E>���>{>r J²+K>l9J,E<�9� Ç��?�

j�� t:�3tvG�p-tvK>Eb�)t3noE#l9J�w�E�G9{vp,J,EF�}H&p,y9{�w�E�r G9G9{3�3tvG�p,E>�>E%kop���l7� E#u u E�E%kop�p,J,z%k�q9l9r k,k,tvG�p,EFE#G�J-tvr km{>G}w�E%k�p,J,z%kG9{>�Y�9J,E#l���po��q�E%k�w�E*kml9Jm�2t>s&E%k���l7� E#u u E�k,tvr p�p,J-tvr p,E#J���G9{vp-tv�}�}E#G�pbw�E%k�kml9Jm�2t>s&E%k�kmq�H%s&l9u tvr J,E%k�J,l9K>l9E#l+kmE%k���l9EkmE#l9u k ��l�E&p�tvu0� Æ È>Í�É-Ï�kmr �Yl9u E#G�p<w9tvG+k*l9G�E#G���r J,{>G9G9E#�}E#G�p\s&{>�}q+tvJ-tv�9u EYtvl�G9¶vp,J,E:�?��w�E�u t��2tvr �9u E}��l+tvG�p,r p,Hw�� y���q�{vp,y9z%kmE%kYw�E=w�H#q+tvJmpa��E#G½q+tvJmp,r s&l9u r E#J%�7l9G9E=kmE#l9u E=r �)tvK>E)q9J,r kmE=t:�>E%s}l9G9E=s#tv�}H#J-t9�7u �x{��5r u�E#G5�2tvl�pq+tvJm��{>r k�q9u l+k�w�E)É%Ì>Ì�tvl��atvl�p,J,E%kFtvu K>{>J,r p,y9�}E%k-�?��E&p�E#u u E\J,E%kop,E<kmr �}q9u E<E&pF�2t>s&r u E#�}E#G�p�q9J,{>K>J-tv�}�)tv�9u E>�
"�G E&µ�E&p%���9r E#G���l9ExG9{>l+k}q9l9r k,kmr {>G+kYp,J-tvr p,E#J�w�E%k}q9J,{>q9J,r H&p,H%k}w�ExJ,H$#+E%s?p-tvG+s&Eap,J,z%k)w�r µ�H#J,E#G�p,E%kx��u tv�Y��E#Jm¦p,r E#G9G9E%k#�9kmq�H%s&l9u tvr J,E%k#��J,l9K>l9E#l+kmE%k#��p,E&��p,l9J,H#E%k#��E&p-sv� �?��G9{>l+kbt:�>{>G+k��2tvr pFu E<s-y9{>r �=w�H#u r ��H#J,H\w�E<s&J,H#E#J�l9G|tvu K>{v¦J,r p,y9�}E�kmr �}q9u E>����{>l+k�s&J,{3�>{>G+kS��l9E�sv� E%kop�km{>l9�>E#G�p�s&E&pmp,E�t>k,km{�s&r t3p,r {>G�q9l9r k,k,tvG+s&E �3kmr �}q9u r s&r p,H>�>��l9r+J,E#G+w}l9G9Ep,E%s-y9G9r ��l9E}l�p,r u r k,tv�9u E}E&p�l�p,r u r kmH#E|·7tvr G+kmr0��u E}�}{�w�z#u E)w�E}J,H$#+E&��r {>G¸w�E}u l9�}r z#J,E)��l9r�km{>r p<u E}q9u l+k\E#�}q9u {3�>H
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Pixels du sol inclus

dans la projection 3D

du classeur violet
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J,E#�}E#G�p�u t�q9u l+k�q�H#G9r �9u E|��{>��p,E#G9r J%�Ss#tvJYE#u u EaG9H%s&E%k,kmr p,E=l9G9Ea{>q�H#J-t3p,r {>G½w�Ea�}{�w�H#u r k,t3p,r {>G~Ç7r���l9r�q�E#l�p¨&p,J,E<q9u l+kF{>l|�}{>r G+kbu {>G9K>l9E���J,H%tvu r kmE#J%� � E#q�E#G+w9tvG�p%�9q9u l+k�s&E&pmp,E<�}{�w�H#u r k,t3p,r {>GxkmE#J-tY²+G9E>�9q9u l+kFu E<�}{�w�z#u EJ,E%s&{>G+kop,J,l9r pFkmE#J-t���{>G7��Ð�G=G9{vp,E#J-tYq+tvJFtvr u u E#l9J-k#����l7� l9G9E\�}{�w�H#u r k,t3p,r {>GaÇ7r p,J,{>qatvq9q9J,{:��r �)t3p,r �>E>�>{>l=p,J,{>qw�H&p-tvr u u H#E�q9J,{3�>{���l9E�w�E%k*E#J,J,E#l9J-k*w�E)s#tvu s&l9uSq+tvJm��{>r k\w�r ��s&r u E%k\��p,J-tvr p,E#J%��w9tvG+k*u0� tvG+tvu ��kmE�q9y9{vp,{>�}H&p,J,r ��l9E>�
"�G�E&µ�E&p%��w9tvG+kFu t)�}E%kml9J,E<{��xG9{>l+kFG9{>l+k�kmE#J,�>{>G+kFw�E%k�q9r ��E#u k�s&{>l9�>E#Jmp-kFq+tvJ�u t}J,E#q9J,{vnoE%s?p,r {>G|kml9J�u0� r �)tvK>EJ,H#E#u u E�w�E%kF{>��noE&p-k�tvr G+kmr7�}{�w�H#u r kmH%kFE#G�Ç7rY�+G9{vp,J,E<tvu K>{>J,r p,y9�}E<q�E#l�p�¨&p,J,E\p,J,z%k�kmE#G+kmr �9u E��)s&E%k�tvq9q9J,{:��r �)t3¦p,r {>G+k#��K�tvJFE&��E#�}q9u E>�+kml9J�u0� r �)tvK>E<�9� °+�9{>G|k#� tvq�E#J z&{>r p���l9E<u t}J,E#q9J,{vnoE%s?p,r {>G=E#G|²+u tvr J,E/.\w�lx�}{�w�z#u E�Ç7r w�ls&u t>k,kmE#l9Jb��r {>u E&pFq�{�kmH<kml9Jbu E�km{>u�kml9JFu0� r �)tvK>E*J,H#E#u u E>�9s&{>�}q9J,E#G+w=q9u l+kmr E#l9J-k�q9r ��E#u kb�>{>r kmr G+kbtvq9q+tvJmp,E#G+tvG�pFtvlkm{>u0��´�r G+kmr0��u {>J-k�w�EYu0� tvG+tvu ��kmE�q9y9{vp,{>�}H&p,J,r ��l9E>�+q9u l+kmr E#l9J-k�q�{>r G�p-k*tvq9q+tvJmp,E#G+tvG�p���l9G�{>��noE&p*�>{>r kmr G½��u E�km{>ur s&r7E#Gau0� {�s#s&l9J,J,E#G+s&E:��J,r k,��l9E#G�p�w�� ¨&p,J,E\q9J,r kFE#G|s&{>�}q�p,E>�9q�{>l9JFu0� {>��noE&p���r {>u E&p<·+s&E%s&r�E%kop�kml+s&E#q�p,r �9u E�w�E<q�E#Jm¦p,l9J,��E#J���{>Jmp,E#�}E#G�p�u E%k�w�{>G9G9H#E%k#�+E&p*w�{>G+s<u E%k�J,H%kml9u p-t3p-k#�+ÓCuVE&��r kop,EYtvl+k,kmr7l9G�q9J,{>�9u z#�}E<u r H�tvlxJ-t3�)G9E#�}E#G�pw�E�u t��}{�w�H#u r k,t3p,r {>G�K>H#{>�}H&p,J,r ��l9E>�=K�tvJ*E&��E#�}q9u E>��u E%k�u r ��J,E%k*km{>G�p*�}{�w�H#u r kmH%k*q+tvJ\w�E}kmr �}q9u E%k�q�{>u �>z%w�J,E%k#�r �}q9u r ��l+tvG�p���l9E\u E%kFs&{>l9�>E#Jmp,l9J,E%kbkm{>G�pFkm{>l9�>E#G�pbJ,E#q9J,H%kmE#G�p,H#E%k�q+tvJFw�E%k��2t>s&E%kFk,tvG+k�H#q+tvr k,kmE#l9J%��j7E%kbr �)tvK>E%kw�E*km��G�p,y9z%kmE�J,H%tvu r kmH#E%k�w�E#q9l9r kbs&E%k�w�{>G9G9H#E%k�km{>G�p�q+tvJ�s&{>G+kmH%��l9E#G�p�w�E\��l+tvu r p,H��}{>r G+w�J,E�E#G=J-tvr km{>G)w�E*u0� tvq�¦q9J,{:��r �)t3p,r {>G=K>H#{>�}H&p,J,r ��l9E���{>Jmp,E>��J,H%tvu r kmH#E<kml9J�s&E%kb{>��noE&p-k<��u E%kFu r ��J,E%k�q+tvJ-tvr k,kmE#G�pbq�E#l|J,H%tvu r kop,E%k-�?�
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 	 u t}q9J,{vnoE%s?p,r {>Gaw�lxs&E#G�p,J,E\{>q�p,r ��l9E>�

KS{>l9JF{>��p,E#G9r J�s&E%kFq+tvJ-tv�}z&p,J,E%k#��G9{>l+k�s-y9{>r kmr k,km{>G+kbs&{>�}�}E<{>��noE&p�w�EYs#tvu r �9J-t3p,r {>G|w�E<J,H&��H#J,E#G+s&E����}r J,E:�l9G�w�E%k�{>��noE&p-k�w�EFu t<k,s&z#G9E>�7r�E�q9J,H&��H#J,E#G+s&E>�vs&E&p�{>��noE&p�w�{>r p�{�s#s&l9q�E#J�l9G)�>{>u l9�}EFE#G9K>u {>�+tvG�p��)t3��r �Yl9�|�vE&pk,t�K>H#{>�}H&p,J,r E�w�{>r p�¨&p,J,Ebs&{>G9G�l9Ebt:�>E%s�u E�q9u l+k�w�Ebq9J,H%s&r kmr {>G�q�{�k,kmr �9u E\�2s&E%k�w�E#l��Ys&{>G+w�r p,r {>G+kSkm{>G�pSE#G�K>H#G9H#J-tvutvG�p,r G9{>�}r ��l9E%k-�?��r*tvG+k[G9{vp,J,E�s#t>k���{>�+kmE#J,�3t3p,r {>GYw�E�k,s&z#G9E%k[w�E��9l9J,E%tvl��?�:sv� E%kopSu E��9l9J,E%tvlY��l9r�kmE#JmpSw�E��}r J,E3§oÅv�Ð�GYJ,E#q�z#J,E��)tvG�l9E#u u E#�}E#G�p�§ Ô w9tvG+k[u0� r �)tvK>E>�%u E%kSs&{�{>J-w�{>G9G9H#E%k[w�E%kVq9J,{vnoE%s?p,r {>G+k[w�E�q�{>r G�p-kSs#tvJ-t>s?p,H#J,r kop,r ��l9E%kw�EYu t��}r J,E=�2w9tvG+k�G9{vp,J,EYs#t>k#��s&{>r G+k*w�l��9l9J,E%tvl7�+q9r E%w9k#��E&p-sv� �?����l9EYu0� {>G�t>k,km{�s&r EY�)u E#l9J-k*s&{>J-w�{>G9G9H#E%k�Ç7rY���{>l+k�{>��p,E#G9{>G+k�tvr G+kmr�tvl�p-tvG�pbw�E*s&{>G�p,J-tvr G�p,E%k�q�{>l9Jbu0� H%��l+t3p,r {>G=�9� É>�)"�G�p,y9H#{>J,r E>�9v<q�{>r G�p-kbkm{>G�pbkml���k,tvG�p-kq�{>l9J){>��p,E#G9r J}u0� E#G+kmE#�Y�9u Exw�E%k�q+tvJ-tv�}z&p,J,E%k�w�E|q9J,r kmE%k}w�E|��l9E>��r*tvG+k}u t�q9J-t3p,r ��l9E>�Sl9G �}r G9r �Yl9� w�E!�q�{>r G�p-k��9r E#G5J,H#q+tvJmp,r k<w9tvG+k<u0� E%kmq+t>s&E�w�� {>�+kmE#J,�3t3p,r {>G¸E%kopYJ-tvr km{>G9G+tv�9u E>�7jVt|q9J,{�s&H%w�l9J,E�w�E=s#tvu r �9J-t3p,r {>G�E#GE#u u E&¦.�}¨#�}EFk#� tvq9q9l9r EFkml9J�u0� tvu K>{>J,r p,y9�}Ebw�E�r�E#�}E#G�p,y9{>G�E&p�r*t:��r kbÆ ÍvÌ:Ï.�v��l9r+s#tvu s&l9u Ebq+tvJ�tvq9q9J,{:��r �)t3p,r {>G+kVu r ¦G9H%tvr J,E%k�kml+s#s&E%k,kmr �>E%k#�3u E%k�q+tvJ-tv�}z&p,J,E%kSE&��p,J,r G+kmz%��l9E%k�w�EFu t<s#tv�}H#J-t9�
��G)�}{�w�l9u E�w�EF�}r G9r �}r k,t3p,r {>G)w�� E#J,J,E#l9Jkml9JSu E%kSq+tvJ-tv�}z&p,J,E%kVr G�p,J,r G+kmz%��l9E%k[��r E#G�p�E#G}kml9Jm¦Cs&{>l+s-y9E�w�Ebu0� E%kop,r �)t3p,r {>G�E&��p,J,r G+kmz%��l9E>�3t:�>E%s�s&{>�}�}EFs&J,r p,z#J,Eu t�w�r kop-tvG+s&EFE#G�p,J,E�u E%k�q�{>r G�p-k�q9J,{vnoE&p,H%k���{>��p,E#G�l+k�q+tvJ��9� É:�SE&p�u E%k�q�{>r G�p-k�J,H#E#u k��}E%kml9J,H%k�kml9J�u0� r �)tvK>E>� � E&pmp,E�}r G9r �}r k,t3p,r {>G)E%kop�E&µ�E%s?p,l9H#E�q+tvJ�u t\p,E%s-y9G9r ��l9E*w�l�¬m¤ ��¯�Ã�¢,¥�¢bw�E*��E#u w�E#J�E&p �xE%t>w|Æ Ê>Ê��+É%Ì�È%Ï.��jVt<q9J,{�s&H%w�l9J,Ep,{vp-tvu E\E%kopFp,J,z%kbJ-tvq9r w�E)��l9G9E�kmE%s&{>G+w�E<kml9JFl9Gaq9J,{�s&E%k,kmE#l9J��xÓ�K�Ñ! $'& (+(+(���E&p�kml9Jmp,{>l�pbp,J,z%k�²�tv�9u E>�
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� r G+tvu E#�}E#G�p%�Sl9G9E=��{>r kYu t�s#tv�}H#J-t�s#tvu r �9J,H#E>�[r uFs&{>G���r E#G�p}w�Eaq�{�kmr p,r {>G9G9E#J�u E%k�{>��noE&p-k�w9tvG+k�u t�k,s&z#G9E>�t3²+G~��l9Eau E#l9J�q9J,{vnoE%s?p,r {>G½s&{>J,J,E%kmq�{>G+w�E�E&�9t>s?p,E#�}E#G�p}��s&E#u u Ea{>�+kmE#J,�>H#E�w9tvG+k�u0� r �)tvK>E>��KS{>l9J�s&E#u t9�SG9{>l+kq+tvJmp,{>G+k��2kmrbs&E#u txE%kopYq�{�k,kmr �9u E:�<w�� E%kop,r �)t3p,r {>G+k�r G9r p,r tvu E%k<��{>l9J,G9r E%k�q+tvJ�w�E%k��}E%kml9J,E%k�E&µ�E%s?p,l9H#E%k�u {>J-k�w�E%kq9J,r kmE%k\w�E)��l9E>�aK�l9r k<G9{>l+k\J-t3�)G9{>G+k\s&E%k\E%kop,r �)t3p,r {>G+k\w9tvG+k\l9G¸q9J,{>K>J-tv�}�}EYr G�p,E#J-t>s?p,r � §B! �7t3²+G¸w�E�s&{>��¦q�E#G+kmE#J�w�� H#�>E#G�p,l9E#u u E%kFr �}q9J,H%s&r kmr {>G+k�w9tvG+kFu E<q9J,{�s&E%k,kml+k�w�E�s#tvu r �9J-t3p,r {>G7�;t���q9r ��l9E#�}E#G�p%�9q�{>l9J�l9G9E�r �)tvK>Ew�E)J,H%km{>u l�p,r {>G v%$'&:�;v%$'&){>��p,E#G�l9E�t:�>E%s�l9G9E}��{�s#tvu E�w�E ,+(a�}�|�Vr u��2tvl�p�q�{�kmr p,r {>G9G9E#J�l9G¸{>��noE&pYkmr p,l9H�����}z&p,J,E%k�w�E�u tYs#tv�}H#J-t<t:�>E%sFl9G9E�q9J,H%s&r kmr {>G�w�E��\�}�|��q�{>l9J�{>��p,E#G9r J�l9G9E�q9J,H%s&r kmr {>G)r �)tvK>E�w�E�u0� {>J-w�J,E�w�� l9Gq9r ��E#u0� � E&pmp,E\q9J,H%s&r kmr {>G=E%kopFJ,E#u t3p,r �>E#�}E#G�p��2t>s&r u E\��{>��p,E#G9r Jbq�{>l9J�w�E%k�{>��noE&p-kFkmr �}q9u E%k#���)tvr k�q�E#l�p�k#� t:�>H#J,E#Jq9u l+k�w�H#u r s#t3p,E>��q�{>l9JFu E%kF{>��noE&p-kFs&{>�}q9u E&��E%kb{>laG9{>Gaq�{>u �>z%w�J,r ��l9E%k#�
"�G�²+G7��r uFs&{>G���r E#G�p}w�EaG9{vp,E#J}��l9Eau t�q�{�kmr p,r {>G~E&p}u E%k}s#tvJ-t>s?p,H#J,r kop,r ��l9E%k�w�Eau t�km{>l9J-s&E=u l9�}r G9E#l+kmEaG9Eq�E#l9�>E#G�pS¨&p,J,Ebs#tvu s&l9u H#E%k[��q+tvJmp,r JSw�� l9G9E�r �)tvK>E�E&p�km{>G�pSw�{>G+s�{>��p,E#G�l9E%kVq+tvJSw�E%k[�}E%kml9J,E%k[kml9q9q9u H#�}E#G�p-tvr J,E%k#�
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��{>l+k�q9J,{>q�{�km{>G+k�r s&r�w�E�q9J,H%kmE#G�p,E#J�u E%k\w�r µ�H#J,E#G�p-k*q9J,{>�9u z#�}E%k*km{>l+ko¦ nmt>s&E#G�p-k��=G9{vp,J,E�p,E%s-y9G9r ��l9E>��I�r E#G��l9E)G9{>l+k<J,E#�>E#G9r {>G+k#��q+tvJ<u txkml9r p,E>�7E#G½w�H&p-tvr u k<kml9JYs-y+t>s&l9G5w�� E#G�p,J,E)E#l����7r u�G9{>l+k<q+tvJ-t�I p<r �}q�{>Jmp-tvG�pYw�Eq9J,H%s&r kmE#J\s&E#Jmp-tvr G+k*q9y9H#G9{>�}z#G9E%k#��km{>l9�>E#G�p*{�s#s&l9u p,H%k<w9tvG+k*u t=u r pmp,H#J-t3p,l9J,E>��{>l�w�E)s&u tvJ,r ²+E#J\s&E#Jmp-tvr G9E%k�r w�H#E%kq9J,H%s&{>G;z&l9E%kbkml9J�w�� H#�>E#G�p,l9E#u u E%kFkmr �}q9u r ²�s#t3p,r {>G+k#�
j7Ebq9J,E#�}r E#JSq9J,{>�9u z#�}EbE%kop�u t*�}r kmEbE#G}s&{>J,J,E%kmq�{>G+w9tvG+s&E�w�E%k�w�{>G9G9H#E%kVp,J,r w�r �}E#G+kmr {>G9G9E#u u E%k�t:�>E%s�u0� r �)tvK>EG�l9�}H#J,r ��l9E>� � {>�}�}E*G9{>l+k�p,J-t:�3tvr u u {>G+k�kml9Jbu E%k�J,E#q9J,{vnoE%s?p,r {>G+k�w�E%k�{>��noE&p-kbÇ7rhw9tvG+k�u E%kbr �)tvK>E%k#��r u�E%kopb��J,H&¦��l9E#G�p\��l9E�u0� tvG+tvu ��kmEYw�E%k*q9r ��E#u k*s&{>G�p,E#G�l+k�q+tvJ\s&E&p\{>��noE&p%��km{>r p*�9r tvr kmH#EYq+tvJ*l9G�{>��noE&p*�>{>r kmr G~��l9G�s#tvu tvK>Etvq9q9J,{:��r �)t3p,r �[E#Ga�2tvr p?�?�9{>l|q+tvJFu t}s#tv�}H#J-t�E#u u E&¦.�}¨#�}E>� � E#u u E&¦Cs&r�q�E#l�p�E#G|E&µ�E&p�r G�p,J,{�w�l9r J,E<w�l�� Ä �v¤0«�w9tvG+ku0� r �)tvK>E>��E&p�tvr G+kmr�q�E#Jmp,l9J,��E#JFu E%kFs&{>l9u E#l9J-kFw�E<u0� r �)tvK>E>�

��G½tvu K>{>J,r p,y9�}E)w�E)²+u p,J-tvK>E}E%kop�w�{>G+s}r G+w�r kmq�E#G+k,tv�9u E>�[kmr G9{>G¸u t|�}H&p,y9{�w�E=��l9r�s&{>G+kmr kop,E��|�}{3�>E#G9G9E#J<u E%kq9r ��E#u k}w�� l9G9E �#{>G9E>��kml9J}u t>��l9E#u u E|kmEaq9J,{vnoE&pmp,E|tvq9q9J,{:��r �)t3p,r �>E#�}E#G�p�u Ea�}{�w�z#u ExÇ7rY�Sq�{>l9J)s#tvu s&l9u E#J}l9G9EJ,H$#+E%s?p-tvG+s&E>��E%kop�G9H%s&E%k,k,tvr J,E#�}E#G�pb�2tvl+k,kmE���u E%kFJ,H$#+E%s?p-tvG+s&E%kb�}{3�>E#G9G9E%kb�>E#J-kbu E%k,��l9E#u u E%kb{>Gxs-y9E#J-s-y9E<���2tvr J,Es&{>G��>E#J,K>E#J*u0� tvu K>{>J,r p,y9�}E>��J,E#q9J,H%kmE#G�p,E#G�p<tvu {>J-k\u ta�}{3�>E#G9G9E)w�E%k<r G�p,E#G+kmr p,H%k<w�E)q9r ��E#u�w�E)q9u l+kmr E#l9J-k<{>��noE&p-kw�r µ�H#J,E#G�p-k-�?��jVt<p,E%s-y9G9r ��l9E*w�E�²+u p,J-tvK>E�G7� E%kopbq+t>k��>H#J,r p-tv�9u E#�}E#G�p�G9{3�3t3p,J,r s&E3§Bs3���)tvr k�G9{>l+k�s&J,{3�>{>G+k�r �}q�{>Jm¦p-tvG�p���l9E�u E=u E%s?p,E#l9J�k,t>s-y9E���l7� E#u u E�E%kopYr G+w�r kmq�E#G+k,tv�9u Eatvl5��{>G¸��{>G+s?p,r {>G9G9G9E#�}E#G�p�w�E=G9{vp,J,E�tvu K>{>J,r p,y9�}Ew�E�J,E%s&{>l9��J,E#�}E#G�p�w�E�J,H$#+E%s?p-tvG+s&E%k#�aK�tvJYtvr u u E#l9J-k#�7E#u u E�q�E#J,�}E&p�tvl+k,kmr�w�E�q9J,E#G+w�J,E)E#G½s&{>�}q�p,E)u E%k�r G�p,E#Jm¦J,H$#+E&��r {>G+kYw�r µ�l+kmE%kY��{>Jmp,E%k#����l9r�q�E#l9�>E#G�p}K>H#G9H#J,E#J�w�E%kYp x>s-y9E%k�w�E|s&{>l9u E#l9J}w�r µ�l+kmE%k?§ .����>{>r J�r �)tvK>Ea�9� ���?�I�r E#Gx��l9E�s&E#u t}G9E�km{>r p�q+t>kb�}E#G�p,r {>G9G9H�w9tvG+kFu E%k�tvJmp,r s&u E%kFw�E � {>l9J,G9r E#J%Æ �>�%ÏV{>l r�J,E&pmp-t 
�r k#Æ Ív�:Ï.�9u E#l9J-k�p,E%s-y�¦G9r ��l9E%k�q�{>l9J,J-tvr E#G�p�H#K�tvu E#�}E#G�p�¨&p,J,E�kmE#G+kmr �9u E%k���s&E�K>E#G9J,E�w�E�q9y9H#G9{>�}z#G9E>� � E#q�E#G+w9tvG�p%�>u E�po��q�E*w�E*k,s&z#G9E%k��l7� r u k�E#�}q9u {>r E#G�p�km{>G�p�q�E#l~kml3noE&pmp,E%kY��s&E�q9J,{>�9u z#�}E>�Vs#tvJ�u E%kYkml9Jm�2t>s&E%k���tvG+tvu ��kmE#J�km{>G�pYK>J-tvG+w�E%k)��E#u u E%ks&{>G�p,r E#G9G9E#G�p���E%tvl+s&{>l9q=w�E�q9r ��E#u k-�?�>�)tvr k�kml9Jmp,{>l�p�E#u u E%k�kml9�9r k,kmE#G�p�q�E#l=w�� r G�p,E#Jm¦.J,H$#+E&��r {>G+k�w�r µ�l+kmE%k#��´�r G+kmr0�q+tvJ�E&��E#�}q9u E>��kmr�l9G9E*kml9Jm�2t>s&Ebp,E&��p,l9J,H#E��9u tvG+s-y9E�H&p-tvr p�J,{>l9K>r EFq+tvJ�l9G�{>��noE&p�k#� E#G�tvq9q9J,{�s-y+tvG�p%�>l9G)�}{3�>E#G�¦G+tvK>EF�9J,l�p-tvu�w�E%k�q9r ��E#u k�J,E%s&{>l9�>E#Jmp-kSq+tvJ�u t�kml9Jm�2t>s&EF�9u tvG+s-y9E>�>q9J,{3�>{���l9E#J-tvr pSu t�s&J,H%t3p,r {>G)w�� l9G9E�J,H$#+E%s?p-tvG+s&Es&{>�}q9u z&p,E#�}E#G�p*E#J,J,{>G9H#E>� � � E%kop\l9G9E�w�E%k�J-tvr km{>G+k���l9rSG9{>l+k�{>G�p\q�{>l+k,kmHY�=w�H#�>E#u {>q9q�E#J*l9G9EY�}H&p,y9{�w�E�r p,H&¦J-t3p,r �>Exw�E�s&{>J,J,E%s?p,r {>G w�E%k}J,H$#+E%s?p-tvG+s&E%k#�DK�tvJ�tvr u u E#l9J-k#���}¨#�}E�w9tvG+k}u E�s#t>k)w�� l9G9E|p,E%s-y9G9r ��l9Exr p,H#J-t3p,r �>E>�u0� {>��noE%s?p,r ��E%kop}km{>l9�>E#G�p�w�E|s#tvu E#JYu E%k��}{3�>E#G9G9E%kYw�E%kYq9r ��E#u k?§ � tvq9q+tvJmp,E#G+tvG�p}tvl��½kml9Jm�2t>s&E%kYw9tvG+kYu0� r �)tvK>EJ,E#K>H#G9H#J,H#E>�>kml9J�s&E#u u E%k�w�E�u0� r �)tvK>E�w�E�J,H&��H#J,E#G+s&E>�>j7E*s#tvu s&l9u�w�E*s&E%k��}{3�>E#G9G9E%k�E%kopbw�{>G+s�q9J,r �}{>J-w�r tvu9E&pbw�{>r p¨&p,J,E�u E}q9u l+k\J,E#q9J,H%kmE#G�p-t3p,r ��q�{�k,kmr �9u E>� � E}s-y9{>r ��w�E%k\�}{3�>E#G9G9E%k�J,H%kmr w�E}q9J,r G+s&r q+tvu E#�}E#G�p<w9tvG+k*u E��2tvr p���l9Ew�E%kFs#tvu tvK>E%k�q9y9{vp,{>�}H&p,J,r ��l9E%kbkml9Jbu E%kb�}r G9r �)t}km{>G�p�p,J,{>qakmE#G+kmr �9u E%kbtvl��={>�Y�9J,E%k#�>p-tvG+w�r kF��l9E\w�E%kFs#tvu tvK>E%k
Õ-{ 	Võ?ý:ô[ó��&õ?ö:ôVý%ç0û ú û ô0áoð ��Ý �:Ý�à�þ �[ú û ó-ô�� ò�ó��&á!� ð2õ?ö&çVùvõ?ý:ðVù:ú ó-üoáoðVú áoô7õ��/:2áCç0ôVû ö&ç0áoð0ó-üCç0û �&áoøFáoö&çSà3ó-ö:ôVú ó�ô0ü��oö:á��Õc��	Võ?ý:ôVú ó�à��oüoð2û ð2õ?ö:ô[ö��mó-ö:øFõ?û ö:ô[ó-ý*ù3ó-ð0ó-ñ?ð0ó-ù��:á 
 � ��� ë �Õ 9 ����:D;*ù:ð��oüoû ô���ù:ð��oü��oà:áoøFøFáoö&ç��9üoá�ù����oö:õ?ø&�oö:áFáoô2ç��:û áoö�üoõ?ö:ö#ý)áoö�ð0ó-à:û õ?ô0û ç���áCç�ùvõ?ð�ç0á�ú áFö:õ?ø à:á*Üoä"� ä#$ ��� ßoßoå#× é%Ø<áoöó-ö:ñ?ú ó-û ô��3	Võ?ý:ôVý%ç0û ú û ô0áoð2õ?ö:ô �#ý:áoú �#ý:áoô�� õ?û ô��:üoáSç0áoð2øFá�ó-ö:ñ?ú ó-û ô7à3ó-ö:ôVú áoôVù3ó-ñ?áoôVô0ý:û �?ó-ö&ç0áoô��Õ ��	Võ?ý:ô �&áoð2ð2õ?ö:ô�ù:ú ý:ô[ú õ?û ö��#ý:á�üoá�ümó-ú ó-ñ?á�ùváoý%çSù3ó-ð � õ?û ô[ö��oüoáoô0ô0û ç0áoðSý:ö:á�ó-ö3ó-ú ÿ%ô0á�ù:ú ý:ô � ö:á �#ý:á�üoáoú ú á�à:á�ú óbøFõmÿ&áoö:ö:á�à:áoôù:û ÷%áoú ô7à:á�ú ó�ð��oñ?û õ?ö*à�þ û ö&ç��oð�,Cç��vö:õ-ç.ó-øFøFáoö&çVùvõ?ý:ð7ú áoôVô0ý:ð � ó-üoáoôVô0ù �oüoý:ú ó-û ð2áoô��
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kml9JFu E%kb�)t3��r �)t}km{>G�pbp,J,{>q|kmE#G+kmr �9u E%kF��u0� r u u l9�}r G+t3p,r {>Gxw�r J,E%s?p,E>�

�
�������9� ��� . ���oö:õ?ø&�oö:áoô�ø�ý:ú ç0û ù:ú áoô�à:á 
�ä"� ä#$ ��� ßoßoå#× é%Ø	�&ú ó+� ó-üoá[ó��?ó-ö&ç�à:ýFùváCç0û ç�üoý��vá �&áoð�ç�áoô2ç�üoõ?ú õ?ð��oá[ù3ó-ð�ú áVô0õ?ú �&ú á7ø�ý:ðñ&ó-ý:ü%�:á�áoô2çB:0ó-ý:ö:û�ù3ó-ð7ú á�ø�ý:ð�à:ý � õ?ö:à��

j7EYkmE%s&{>G+wxq9J,{>�9u z#�}E�r �}q�{>Jmp-tvG�p*E%kop\s&E#u l9rSw�EYu t}p-tvr u u E�w�EYu t�q9J,{vnoE%s?p,r {>G�w�E%k�{>��noE&p-k�Ç7rY��E&p\w�EYu E#l9J��r kmr �9r u r p,H*w9tvG+k�u0� r �)tvK>E�w�E�J,H&��H#J,E#G+s&E>��´�r G+kmr0��kmr+u E%k�{>��noE&p-k��}{�w�H#u r kmH%k�km{>G�p�p,J,z%k�q�E&p,r p-kbw9tvG+k�u t<q9y9{vp,{>K>J-t3¦q9y9r E>��u E#l9J�q9J,{vnoE%s?p,r {>G�w9tvG+kFu0� r �)tvK>E�J,E#q9J,H%kmE#G�p,E�tvu {>J-kFq�E#l�w�EYq9r ��E#u k#��j7E�q9J,{�s&E%k,kml+k�w�E��}{3�>E#G9G+tvK>E<w�E%kr G�p,E#G+kmr p,H%k�w�EFq9r ��E#u k�w9tvG+k�s&E%k��#{>G9E%k#�3E%kop�w�{>G+sbE&��p,J,¨#�}E#�}E#G�p�kmE#G+kmr �9u E���p,{>l�p,E%k�u E%k��3tvu E#l9J-k�k#� ��p,J,{>l9�3tvG�p%���{>l+kYq�{>l9�>{>G+k#�[q+tvJ}s&{>G+kmH%��l9E#G�p%�Ss#tvu s&l9u E#J}w�E%kYJ,H$#+E%s?p-tvG+s&E%k���l9rb�>{>G�pYp,{>l�p)w�Ea�}¨#�}E|s&{>G��>E#J,K>E#J<�>E#J-ku t)J,H$#+E%s?p-tvG+s&E<�}{3�>E#G9G9E<E%kop,r �}H#E�w9tvG+kFu0� r �)tvK>EYw�� {>J,r K>r G9E>�9�)tvr k�k,tvG+kSnmtv�)tvr k�{>��p,E#G9r J�u t)�}¨#�}EYs&{>l9u E#l9J��l9E*u0� r �)tvK>E\w�� {>J,r K>r G9E>� � E\q9J,{>�9u z#�}E�E%kop�km{>l9�>E#G�p�J,H%km{>u l�q+tvJbl9G�²+u p,J-tvK>E\t>w�H%��l+t3p%��s&{>�}�}E\s&E#u l9r�l�p,r u r kmHq9J,H%s&H%w�E#�}�}E#G�p%���)tvr k�r u�G9H%s&E%k,kmr p,E*q+tvJm��{>r k�u0� r G�p,E#J,�>E#G�p,r {>Gaw�E*u0� l�p,r u r k,t3p,E#l9J%� � E&pmp,E\r G�p,E#J,�>E#G�p,r {>G=tYu r E#latvl�}{>�}E#G�p�w�E�u t�s&{>G+kop,J,l+s?p,r {>G5w�E=u txK>H#{>�}H&p,J,r E>�7u {>J-k,��l9E}u0� l�p,r u r k,t3p,E#l9JYK>J,{>l9q�E�u E%k�{>��noE&p-k�t:��tvG�p<p,y9H#{>J,r ¦��l9E#�}E#G�p�u E%k��}¨#�}E%k�q9J,{>q9J,r H&p,H%k�q9y9{vp,{>�}H&p,J,r ��l9E%k#� � E�q9J,{�s&E%k,kml+k�J,E%kop,E�p,J,z%k��2t>s&r u E*��J,H%tvu r kmE#J%�vE&pbkml9q9q�{�kmE��l7� tvla�}{>r G+k�l9G|{>��noE&p�w�laK>J,{>l9q�E*E%kop�w�r J,E%s?p,E#�}E#G�pF��r kmr �9u E<w9tvG+k�u0� r �)tvK>E>����{>l+kbq�{>l9�>{>G+kbtvr G+kmr�p,{>l�p�w�E�}¨#�}E�E%kop,r �}E#J�u E%k*J,H$#+E%s?p-tvG+s&E%k�w�E%k�{>��noE&p-k�p,J,z%k�q�E&p,r p-k#��E&p\w�{>G+s��)tvu[J,E#q9J,H%kmE#G�p,H%k�q+tvJ�u E#l9J-k�q9r ��E#u k#��u E%kq9r ��E#u k�w�E%k�tvl�p,J,E%k\{>��noE&p-k�w�l¸�}¨#�}E)K>J,{>l9q�E}q�E#J,�}E&pmp-tvG�p�w�E�s#tvu s&l9u E#J�s&E&pmp,E)J,H$#+E%s?p-tvG+s&E)w�E}�2t7z&{>G¸q9u l+kq9J,H%s&r kmE>�
r�E�q9u l+k#�%K>J x>s&E���s&E&pmp,E�G9{vp,r {>GYw�E�K>J,{>l9q�E>�#r u�w�E#��r E#G�p[q�{�k,kmr �9u E�w�E�s&J,H#E#JVl9G9E�G9{>l9�>E#u u E���l9E*�2w�E#q9l9r kVu0� r �)tvK>EJ,H#E#u u E��9� °��\E&p�w�E=J,E#K�tvJ-w�E#J<w�E%k�{>��noE&p-k#�V{>l½w�E%k�q+tvJmp,r E%k�w�� {>��noE&p-k#�Vr G���r kmr �9u E%k�w�r J,E%s?p,E#�}E#G�p�tvl9q+tvJ-t:�3tvG�p%�j�� r �)tvK>E}w�J,{>r p,E}w�E}�9� Ë)�}{>G�p,J,E�l9G�E&��E#�}q9u E)w�E��}{�w�r ²�s#t3p,r {>G�w�E}q�{>r G�p�w�E���l9E>�7tvq9J,z%k�E%kop,r �)t3p,r {>G�w�E%kJ,H$#+E%s?p-tvG+s&E%kY·�{>G�J,E#�)tvJ-��l9EY��l9E�u0� {>G��>{>r p\s&E#Jmp-tvr G9E%k �#{>G9E%k�r G���r kmr �9u E%k\w9tvG+k�u0� r �)tvK>E�w�� {>J,r K>r G9E>��s&{>�}�}Eu E<��{>J-waw�J,{>r p�w�l|q+tvJ-tvu u H#u H#q9r q�z%w�E\�>E#Jmp%��{>l|u t�q9u r G�p,y9E<E&p�u E\�Yl9J%�+��l9r7km{>G�p�w�E#J,J,r z#J,E*u E<�9l9J,E%tvl7��E&p-sv�
"�G�²+G7��u EFp,J,{>r kmr z#�}EFq9J,{>�9u z#�}E�E%kop���l9E#u ��l9E�q�E#l�w�r µ�H#J,E#G�pbw�E%k�q9J,H%s&H%w�E#G�p-k#�>ÓCu+G9E�k#� tvK>r p�q+t>k�w�� l9G)p,J-tvr ¦p,E#�}E#G�p�q+tvJmp,r s&l9u r E#J��)t3no{>l�p,E#J%�9�)tvr kFq9u l�p,¶vp*w�E��9J,r kmE#JFl9G9E�r w�H#EYkmH%w�l9r k,tvG�p,E>���)tvr k�r J,J,H%tvu r k,tv�9u E>� � {>�}�}EG9{>l+kFs-y9E#J-s-y9{>G+k�w�E%kbJ,H$#+E%s?p-tvG+s&E%kbw�r µ�l+kmE%kFw�E�kml9Jm�2t>s&E%kbw9tvG+kbs&E#Jmp-tvr G+kbs#t>k<�2kml9q9q�{�km{>G+kb��l9E\G9{vp,J,E\r �)tvK>EG9E<s&{>G�p,r E#G9G9E<��l9E<w�E%kFkml9Jm�2t>s&E%k�q+tvJm�2tvr p,E#�}E#G�pFw�r µ�l+kmE%k#�9s&{>�}�}E<tvlaq+tvJ-tvK>J-tvq9y9E��9� Í�� È�� É:�?��l9G9E<tvq9q9J,{�s-y9EG+t �0�>E�q�{>l9J,J-tvr p*s&{>G+kmr kop,E#J��=kmE�w�r J,EY��l9EYu0� H%��l+t3p,r {>G�w�EYJ-t>w�r {�kmr p,H<E%kop\w�r J,E%s?p,E#�}E#G�p*r G��>E#J-kmr �9u E>�B"�G�E&µ�E&p%�G9{>l+k}q�{>l9�>{>G+k)s&{>G9G+t�I p,J,E|u E%k)J-t>w�r {�kmr p,H%k}w�E%k�kml9Jm�2t>s&E%k|��E&��p,J-tvr p,E%k�w�E#q9l9r k)u0� r �)tvK>E:�YE&p�u E%k}�2t>s?p,E#l9J-k)w�E��{>J,�}E)km{>G�p�w�r J,E%s?p,E#�}E#G�pYs#tvu s&l9u tv�9u E%k#��q9l9r k,��l9E}G9{>l+k�w�r kmq�{�km{>G+k\w�E)u t|K>H#{>�}H&p,J,r E>����H%tvG9�}{>r G+k#��u E)q9J,{v¦�9u z#�}EYG7� E%kop*q+t>k*tvl+k,kmr[kmr �}q9u EYE&p*G9EYq�E#l�p\¨&p,J,E�J,H%w�l9r p\�=s&E&pmp,EYr G��>E#J-kmr {>G7�+t:�>E%s\u EYq�E#l�w�E�w�{>G9G9H#E%k���l9EG9{>l+k�t:�>{>G+k�·>k#� r u9E%kop���J-tvr9��l9EFG9{>l+kSq�{>l9�>{>G+k�s#tvu s&l9u E#J�u E%kS�2t>s?p,E#l9J-k�w�Eb��{>J,�}EbK>J x>s&EF�*u t<s&{>G9G+tvr k,k,tvG+s&Ebw�Eu t�K>H#{>�}H&p,J,r E>��r u7E%kopF�9r E#G|q9u l+k�w�r ��s&r u E�w�E<s&{>G9G+t�I p,J,E\u E%kbJ-t>w�r {�kmr p,H%kbw�E\p,{>l�p,E%kFu E%kFkml9Jm�2t>s&E%k#�9´�r G+kmr0�+w9tvG+kG9{�k*k,s&z#G9E%k�J,H#E#u u E%k���E&p�s&EYG9EY��l�p<q+t>k��>{>l9u l��?��l9G9E}w�E%k*s&{>G�p,J,r �9l�p,r {>G+k�H#G9E#J,K>H&p,r ��l9E%k��)t3noE#l9J,E%k�q9J,{3��r E#G�pw�EYu t=u l9�}r z#J,EYJ,H#H#�}r kmE�r G+w�r J,E%s?p,E#�}E#G�p\q+tvJ�u E�q9u t3��{>G+w�w�EYu t�q9r z%s&E>����l9r[G7� E%kop\q+t>k���r kmr �9u E�w9tvG+k�u0� r �)tvK>Ew�E\J,H&��H#J,E#G+s&E��2k,tYJ-t>w�r {�kmr p,H�G7� E%kop�w�{>G+s�q+t>k�E%kop,r �)tv�9u E:�?� ��laE&p�tvu0� Æ È>Í�É3�+È>Í>È#Ï7�}E#G�p,r {>G9G9E#G�pbq�{>l9Jmp-tvG�pF��l9Eu Eas#t>kYw�r µ�l+kYE%kop��-p,J,r ��r tvu��3�Vs#tvJ�u0� r G��>E#J-kmr {>G5w�Eas&E&pmp,E=H%��l+t3p,r {>G5q�E#J,�}E&p}w�� E#G~w�H%w�l9r J,Eaw�r J,E%s?p,E#�}E#G�pYu E%kJ,H$#+E%s?p-tvG+s&E%k#� ��tvr kYs&{>�}�}E)G9{>l+k<G7� t:�>{>G+k<��l7� l9G9E�E&pYl9G9E�kmE#l9u E�r �)tvK>E>�Vs&E#u t|G7� E%kop�q+t>k<q�{�k,kmr �9u E��2k,tvG+k
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Modèle 3D de la scène Carte d’index des objets
(une couleur aléatoire a été
choisie pour l’affichage)

Modèle 3D reprojeté
sur l’image réelleImage réelle

Image avec les moyens
calculés

r

(utilisés comme

couleur de groupe pour
l’affichage)

Filtrage par épaississage des
contours desobjets (les pixels

noirsdans cette image ne seront
pas pris en compte pour le
calcul des r)

�
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E%kopYp,J,{>q5�2tvr �9u Eaq�{>l9J}kml9q9q�{>Jmp,E#JYl9G½p,E#u�p,J-tvr p,E#�}E#G�pa·Sr u�E#G~J,H%kml9u p,E#J-tvr p%�VE#G~E&µ�E&p%�Su0� H#J-t>w�r s#t3p,r {>G�p,{vp-tvu Ew�l�q�E#l¸w�E�q9r ��E#u k*s&{>l9��J-tvG�p*u t �#{>G9E>��E#�}q�¨%s-y+tvG�p\tvr G+kmr�w�� E%kop,r �}E#J\u t�J,H$#+E%s?p-tvG+s&E�w�E�u takml9Jm�2t>s&Ea��r �)tvK>E�9� Î��?�+��H%tvG9�}{>r G+k#��r uVE%kop�q+tvJm��{>r kbq�{�k,kmr �9u E�w�E�G9H#K>u r K>E#J�p,{>l�p*w�E<�}¨#�}EYs&E%kF{>��noE&p-k#�+k#� r u kb��{>G�p�q+tvJmp,r E�w�� l9GK>J,{>l9q�E*{��|q9u l+kmr E#l9J-k�q9r ��E#u kFq�E#l9�>E#G�pF¨&p,J,E\l�p,r u r kmH%kFq�{>l9J�tvG+tvu ��kmE#J�u E%kFJ,H$#+E%s?p-tvG+s&E%k#��´�r G+kmr0�+w9tvG+kbu0� r �)tvK>E�9� Î9�9�}¨#�}EYkmrVu E�J,E#��{>J-w|�>E#Jmp,r s#tvu7w�l�q+tvG9G9E%tvla��J,{>G�p-tvuVw�r kmq+tvJ-t�I p%�+k,t)J,H$#+E%s?p-tvG+s&E<q�E#l�p*E#G+s&{>J,E<¨&p,J,E�tvG+t3¦u ��kmH#E>��q9l9r k,��l7� r u�tvq9q+tvJmp,r E#G�p<tvl��}¨#�}E)K>J,{>l9q�E}��l9E)u E}q+tvG9G9E%tvl�u l9r ¦.�}¨#�}E>�7��l9r�s&{>G�p,r E#G�p<��E%tvl+s&{>l9q¸w�Eq9r ��E#u kb��r kmr �9u E%k,³ �>�
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Zone où les contours
n’ont pas été épaissis (trop
peu de pixels sont disponibles,
le petit rebord intérieur disparaitrait)
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� u0� E&�9s&E#q�p,r {>G¸w�E ��l¸E&pYtvu0� Æ È>Í�É-Ï.�7��l9r�{>G�p<��E%km{>r G¸w�E|É:ÍvÌ=r �)tvK>E%k*q�{>l9J<J,E&p,J,{>l9�>E#J*u E%k<IbD�r � �Vtvl+s&l9G9Etvl�p,J,E=�}H&p,y9{�w�E=G7� t�H&p,Haq9J,{>q�{�kmH#E�q�{>l9J�J,E&p,J,{>l9�>E#J�u E%kYq+tvJ-tv�}z&p,J,E%k�w�EaJ,H$#+E%s?p-tvG+s&E�q�{>l9J}w�E%k�kml9Jm�2t>s&E%kp,J,z%k�kmq�H%s&l9u tvr J,E%k#�+s&{>�}�}EYw�E%k��}r J,{>r J-k#�9I�r E#G�k �9J%�+G9{>l+kFG9E�q9J,H&p,E#G+w�{>G+kFq+t>k�kmr �Yl9u E#J�w�E<�2t7z&{>G|E&�9t>s?p,E<u tq9y���kmr ��l9E)w�E%k\{>��noE&p-k#�Vs&{>�}�}E ��l¸E&pYtvu0� ���)tvr k\G9{vp,J,E�p,E%s-y9G9r ��l9E)q9J,H%kmE#G�p,E}u0� t:�3tvG�p-tvK>E�w�E)q�{>l9�>{>r J\¨&p,J,Eq9J,{>K>J-tv�}�}H#E<p,J,z%k���r p,E>� K�tvJ\tvr u u E#l9J-k#��tvl�s&{>G�p,J-tvr J,E�w�Ejr�J,E&pmp-t 
�r k#Æ Ív�:Ï�E&p<w�E%k\tvl�p,J,E%k�p,E%s-y9G9r ��l9E%k��+t>kmH#E%kkml9J�u0� E&��p,J-t>s?p,r {>Gxw�r J,E%s?p,E�w�E<p,E&��p,l9J,E%k�k,tvG+k�tvG+tvu ��kmE�w�EYu0� r �)tvK>E�tvl�q9J,H%tvu tv�9u E>�9G9{>l+k�q�{>l9�>{>G+kFJ,E#K>H#G9H#J,E#Jw�E%k*�}r J,{>r J-k�w�EYp,{>l�p,E%k\km{>Jmp,E%k�E#G�p,E#G+tvG�p\s&{>�}q�p,E}w�� H#�>E#G�p,l9E#u k\s-y+tvG9K>E#�}E#G�p-k�w�E�q�{�kmr p,r {>G�w�E�u0� {>�+kmE#J,�3t3¦p,E#l9J%�>j7E%k��}H&p,y9{�w�E%k��\�+t>kmE�w�� E&��p,J-t>s?p,r {>G}w�r J,E%s?p,E�w�Ebp,E&��p,l9J,E%k�kmr �Yl9u E#G�p�u E%k��}r J,{>r J-k�s&{>�}�}E�w�E%k�kml9Jm�2t>s&E%k
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p,E&��p,l9J,H#E%k#��E&pFu E\s-y+tvG9K>E#�}E#G�pbw�E\u tYq�{�kmr p,r {>Gaw�� {>�+kmE#J,�3t3p,r {>G�G7� r G9#+l9E\q+t>kbkml9J�u0� t>kmq�E%s?p�w�l=�}r J,{>r J%��s&E\��l9rs&{>G+kop,r p,l9E<l9G|w�H&�2tvl�p��)t3noE#l9J%�
j7{>J-kVw�Ebu t�q9J,E#�}r z#J,EbkmH#J,r E�w�Ebkmr �Yl9u t3p,r {>G+k#�:G9{>l+k[t:�>{>G+k[s&{>G+kmr w�H#J,H���l9E�p,{>l�p,E%k[u E%k[kml9Jm�2t>s&E%k[w�Ebu t�k,s&z#G9EH&p-tvr E#G�p<q9l9J,E#�}E#G�p<u tv�Y��E#Jmp,r E#G9G9E%k#�7´�q9J,z%k<��l9E#u ��l9E%k*r p,H#J-t3p,r {>G+k\q�{>l9J\p,E#G�p,E#J�w�� {>��p,E#G9r J<l9G9E}J,H$#+E%s?p-tvG+s&Ew�r µ�l+kmEYq9u l+k�{>l��}{>r G+k�{>q�p,r �)tvu E>��G9{>l+k�s#tvu s&l9u {>G+k�u0� E#J,J,E#l9J�K>u {>�+tvu E�q9J,{�w�l9r p,EYkml9J\s-y+t>s&l9G9EYw�E%k�kml9Jm�2t>s&E%kw�Exu t¸k,s&z#G9E>��q9J,H%kmE#G�p,E%k)w9tvG+k}u0� r �)tvK>E>��j7{>J-k,��l9Exs&E&pmp,ExE#J,J,E#l9J}E%kop)K>J-tvG+w�E5��K>u {>�+tvu E#�}E#G�p�kml9J}p,{>l�p,E|u tkml9Jm�2t>s&E:�?��G9{>l+kFtvq9q9J,{:��r �}{>G+k�tvu {>J-k�s&E&pmp,E<kml9Jm�2t>s&E>��G9{>Gaq9u l+kFs&{>�}�}E*l9G9E<kml9Jm�2t>s&E\w�r µ�l+kmE\q+tvJm�2tvr p,E>���)tvr ks&{>�}�}E�l9G9E}kml9Jm�2t>s&E}kmq�H%s&l9u tvr J,EYq+tvJm�2tvr p,E|���>{>r J*q+kmE#l+w�{v¦Ctvu K>{>J,r p,y9�}E%k*È�É>��È>È��7ÈvÇ9��È3°��?��sv� E%kopm¦C�3¦Cw�r J,E�t:�>E%s

��� � ����� � � 	 � (�E&p ��� � ����� � � 	 � $>�

2=º ¿ p;m3¹ k/1[¼½À _ab K�kmE#l+w�{v¦C´�u K>{>J,r p,y9�}E=w�E=J,E#G+w�l½r G��>E#J-kmE)q�{>l9J�u E%k�kml9Jm�2t>s&E%kYw�r µ�l+kmE%k)Ð � kmq�H%s&l9u tvr J,E%kq9l9J,E%k
�XmJpTf � g[»Qm3À DFE#K>E#G9E#J,E � Ñ�s&E#G9E��0�
	 ¾
	 k��)»[À "�J,J,E#l9Jbp,{vp-tvu E���r �}K � J,H#E#u u E�¦�r �}K � km��G�p,y9z%kmE:�	� kmE#l9r u�
 ¾ ¹ m3À
��p�»Qm
	�p�»�h<u E%kbK>J,{>l9q�E%k � 
 ¾ ¹ m3À
� ¹[K>J,{>l9q�E�� ���.� po��q�E � � w�r µ�l+k
2=ºcp;mJh� {>J,J,r K>E#J � DFH$#+E%s?p-tvG+s&E � r�r µ�l+kmE���K>J,{>l9q�E�� �������

F¹ 	 h%¹
� � �[{>�}�}E*r uVk#� tvK>r p�w�� l9G|�}r J,{>r Jbq+tvJm�2tvr p%��G9{>l+kFG7� t:�>{>G+k�J,r E#G|�
� � �}{�w�r ²+E#JFkml9JFu E ��� �


F¹ 	� tvu s&l9u E#JFr �)tvK>E\w�E�km��G�p,y9z%kmE<w�E#q9l9r kFu E%kbG9{>l9�>E%tvl�� � t:�>E%s�K�y9{�E#G9r � �
� � ��Gaw�{>r p�q9J,{�s&H%w�E#JF�}u0� tvG+tvu ��kmE\w�E%kbr �)tvK>E%kbq�{>l9J�k,t:�>{>r Jbkmr7u E\K>J,{>l9q�E
� � �>{>r p�w�E#�>E#G9r JFkmq�H%s&l9u tvr J,E´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%��r p,E#J � J,E#J,E#G+w�l7��K>J,{>l9q�E>��r �}K � J,H#E#u u E>��r �}K � km��G�p,y9H&p,r ��l9E:���


F¹ 	

F¹ 	 �XmJpTf � g[»Qm3À

2=º ¿ p;m3¹ k/1[¼½À _=_ K�kmE#l+w�{v¦C´�u K>{>J,r p,y9�}E<w�� tvG+tvu ��kmE\w�lapo��q�E�w�E�kml9Jm�2t>s&E\w�r µ�l+kmE<{>lxkmq�H%s&l9u tvr J,E*q9l9J,E
�XmJpTf � g[»Qm3À ´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%��r p,E#J � J,E#J,E#G+w�l7�>K>J,{>l9q�E>��r �}K � J,H#E#u u E>��r �}K � km��G�p,y9H&p,r ��l9E:�
��p�»Qm
	�p�»�h<u E%kbK>J,{>l9q�E%k � 
 ¾ ¹ m3ÀK>J,{>l9q�E�� ��� � ��{>G+s?p,r {>G � E#J,J,E#l9J:��r �}K � J,H#E#u u E>�vr �}K � km��G�p,y9H&p,r ��l9E>��K>J,{>l9q�E:���
� ¹[K>J,{>l9q�E�� ���.� po��q�E � � w�r µ�l+k
2=ºcp;mJh� y+tvG9K>E � Ò*J,{>l9q�E � r�r µ�l+k � E#G � Ñ�q�H%s&l9u tvr J,E���K>J,{>l9q�E�� ���.�>r p,E#J � J,E#J,E#G+w�l����

F¹ 	 h%¹


F¹ 	

F¹ 	 �XmJpTf � g[»Qm3À
� E&pmp,E�E#J,J,E#l9JFK>u {>�+tvu E\q�{>l9J�l9G9EYkml9Jm�2t>s&E<E%kop�E&��q9J,r �}H#E�s&{>�}�}E<u t)km{>�}�}EYw�E%kF�3tvu E#l9J-k�tv�+km{>u l9E%kFw�E%kE#J,J,E#l9J-k#�vq9r ��E#u��<q9r ��E#u0��E#G�p,J,E�u0� r �)tvK>E�J,H#E#u u E�E&p�u0� r �)tvK>E�J,E#K>H#G9H#J,H#E>�>E&pbk#� H%s&J,r p�w�{>G+s�q�{>l9J�u E%k�{>��noE&p-k�E&p�u E%kK>J,{>l9q�E%k*·
��m�m3À�»Qmwk p;k ¾ º2Àx¼ p � À 	<	 À ��p�»Qm�» 	 p ��� ÀVk �

�� � � $
� � �

� ��
� & �
��� ��� ��� � ����� � � � � 	

��m�m3À�»Qmwk p;k ¾ º2À�¼ p � À 	<	 À���p�»Qm=» 	�¿ mJp�» ��À �
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2=º ¿ p;m3¹ k/1[¼½À _ � � {>G+s?p,r {>G|�}{�w�r ²�tvG�p�w�E%k�kml9Jm�2t>s&E%kbw�r µ�l+kmE%kFE#G|kml9Jm�2t>s&E%kFkmq�H%s&l9u tvr J,E%k
�XmJpTf � g[»Qm3À � y+tvG9K>E � Ò*J,{>l9q�E � r�r µ�l+k � E#G � Ñ�q�H%s&l9u tvr J,E���K>J,{>l9q�E>�>r p,E#J � J,E#J,E#G+w�l��
� � ��E#G+w9tvG�pFu E%kb°}q9J,E#�}r z#J,E%kbr p,H#J-t3p,r {>G+k#��{>G|E%k,k,tvr E#J-tYw�E�s&{>J,J,r K>E#J ��� t:�3tvG�p
� � �>E<w�H%s&r w�E#JFH#�>E#G�p,l9E#u u E#�}E#G�p�w�E�s-y+tvG9K>E#Jbu E*po��q�E�w�E<u t}kml9Jm�2t>s&E*E#G|�}r J,{>r J
� ¹[r p,E#J � J,E#J,E#G+w�l � v 2=ºcp;mJh
� ¹[K>J,{>l9q�E>� � �xkmE#l9r u � w�r µ�l+k�2=ºcp;mJhK>J,{>l9q�E>� po��q�E � �}r J,{>r J��
� � ©VtYu r K>G9E<kml9r �3tvG�p,E<E%kopFl�p,r u E<q�{>l9JFu E%kF�}r J,{>r J-k�G9{>Gaq+tvJm�2tvr p-kK>J,{>l9q�E>� r p,E#J � �}r J,{>r J � (��
� � ��G=J,E%s-y9E#J-s-y9E\��l9E#u kFkm{>G�pFu E%kF{>��noE&p-kFw�l|K>J,{>l9q�E\��l9rVkm{>G�p�w�E%kb�}r J,{>r J-kDFE%s-y9E#J-s-y9E#J � Ò*J,{>l9q�E � Ð���noE&p � Ñ�q�H%s&l9u tvr J,E���K>J,{>l9q�E:���


F¹ 	 h%¹

F¹ 	 h%¹


F¹ 	 �XmJpTf � g[»Qm3À

2=º ¿ p;m3¹ k/1[¼½À _�] � {>G+s?p,r {>Gxw�E\J,E%s-y9E#J-s-y9E\w�E%kF{>��noE&p-kFkmq�H%s&l9u tvr J,E%kbw9tvG+kbl9G|K>J,{>l9q�E
�XmJpTf � g[»Qm3À DFE%s-y9E#J-s-y9E#J � Ò*J,{>l9q�E � Ð���noE&p � Ñ�q�H%s&l9u tvr J,E���K>J,{>l9q�E:�
��p�»Qm
	�p�»�h<u E%kb{>��noE&p-k
�)w�l|K>J,{>l9q�E�
 ¾ ¹ m3À
� ¹[K>J,{>l9q�E>� {>��noE&p � � � � � � kmE#l9r u#2=ºcp;mJh
� � Â�r�u0� {>��noE&p�w�� l9G|K>J,{>l9q�E\E%kop�kmq�H%s&l9u tvr J,E*�)tvr kbq+t>kbu E%k�tvl�p,J,E%k#�
� � ¤ u��2tvl+w�J-t�u E<kmH#q+tvJ,E#JFw�E�km{>GaK>J,{>l9q�EK>J,{>l9q�E>� {>��noE&p � � �.� kmE#q+tvJ,E��ZtFD��J" �


F¹ 	 h%¹

F¹ 	
� ¹[K>J,{>l9q�E>� � � kmE#l9r u#2=ºcp;mJh
� � �[{>l�pFu E\K>J,{>l9q�E\E%kop�kmq�H%s&l9u tvr J,E>�9w�{>G+s�p,{>l+k�kmE%kb{>��noE&p-kFkm{>G�p�kmq�H%s&l9u tvr J,E%kK>J,{>l9q�E>� po��q�E � �}r J,{>r J��K>J,{>l9q�E>� ��{>G+s?p,r {>G � E#J,J,E#l9J � E#J,J,E#l9J � kmq�H%s&l9u tvr JmE��0���
K�J,{>q+tvK>E#J�po��q�E\K>J,{>l9q�E<tvl��={>��noE&p-kFw�l|K>J,{>l9q�E �

� ¹ 	 p 	
��p�»Qm
	�p�»�h<u E%kb{>��noE&p-k
��
 ¾ ¹ m3À
� � £ � �:¤ ¬?¡	� � � £�¡ � � Ä ¢���� ¡	� �&¢:«0¬�¯ Ä ¡��&¢:« �?¬��:¤ ¬m¤ �3Ã�¢?¬�¯S¡�� Ä �v£aª Ä ¡��%¯S¢�� ��®3£+¬bÃ � ¤ ��®:ª9¢ Ä �#¢-Ã Ã�¢
� ¹[K>J,{>l9q�E>� {>��noE&p � � �.� kmE#q+tvJ,E � � tFD��J"~ÀVk\K>J,{>l9q�E>� G�����r km{>��n��� $ 2=ºcp;mJh� J,H#E#Jbl9G|G9{>l9�>E%tvlaK>J,{>l9q�E\kmH#q+tvJ,H>�9s&{>G�p,E#G+tvG�pbK>J,{>l9q�E>� {>��noE&p � � �����{>l9�>E%tvl � K>J,{>l9q�E>� po��q�E � �}r J,{>r J����{>l9�>E%tvl � K>J,{>l9q�E>� ��{>G+s?p,r {>G � E#J,J,E#l9J � E#J,JmE#l9J � kmq�H%s&l9u tvr J,E>�0���DFE&p,r J,E#JFK>J,{>l9q�E>� {>��noE&p � � �7w�E<K>J,{>l9q�E �

F¹ 	 h%¹


F¹ 	

F¹ 	 h%¹


F¹ 	 �XmJpTf � g[»Qm3À
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r�E*u tY�}¨#�}E*�)tvG9r z#J,E*��l9E*q�{>l9Jbu E%kbkml9Jm�2t>s&E%k�w�r µ�l+kmE%k\��H%��l+t3p,r {>Ga�9� ���?��G9{>l+k�q�{>l9�>{>G+k�H%s&J,r J,E�u0� E#J,J,E#l9Jp,{vp-tvu E\�}{3�>E#G9G9E\q�{>l9JFl9G|K>J,{>l9q�E���s&{>�}�}E}·
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j�� r �)tvK>E<w�J,{>r p,E�w�E<u t�²+K>l9J,E<�9� É%Ç��}{>G�p,J,E<u t}w�r µ�H#J,E#G+s&E<E#G�p,J,E<u0� r �)tvK>E\G+t3p,l9J,E#u u E��2�}K�tvl+s-y9E:��E&p�u0� r �)tvK>Ekm��G�p,y9H&p,r ��l9Ex�2tvl¸s&E#G�p,J,E:�?�7w9tvG+k*u E�s#t>k*{���u0� {>��noE&p�kml9J\u E}�Yl9J�w�J,{>r p�t=H&p,H)s&{>G+kmr w�H#J,H>��E#G¸q9J,E#�}r z#J,E}tvq�¦q9J,{:��r �)t3p,r {>G7�Vs&{>�}�}E�l9G9Eakml9Jm�2t>s&E=w�r µ�l+kmE=q+tvJm�2tvr p,E>��Ð�G~s&{>G+kop-t3p,E���l9E=u0� E#J,J,E#l9JYkml9J�s&E&pmp,Eakml9Jm�2t>s&E�E%kopp,J,z%kbK>J-tvG+w�E>��s&{>�}q+tvJ-t3p,r �>E#�}E#G�pFtvl��atvl�p,J,E%kb{>��noE&p-k#�
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u+¦CI�l�µ�E#J�w�E%k�Ñ9Ò*Ó�q�{>l9J�u EYs#tvu s&l9uVw�E%kFJ,H$#+E&��r {>G+k#��r�E�u t}�}¨#�}E<�)tvG9r z#J,E���l9E<q�{>l9J�u E%k�kml9Jm�2t>s&E%kF��r kmr �9u E%kw�r J,E%s?p,E#�}E#G�p%�[G9{>l+kYq9J,{�s&H%w�{>G+kY��l9G½²+u p,J-tvK>E=kml9J�u E%kY{>��noE&p-kY��l+k�w9tvG+k�u Ea�}r J,{>r Ja��H#q+tvr k,kmr k,kmE#�}E#G�p�w�E%ks&{>G�p,{>l9J-k�{>l|tvq9q9J,{:��r �)t3p,r {>G�q9u tvG9E:�?��q9l9r kF��u t��}{3�>E#G9G9E*w�E%kbr G�p,E#G+kmr p,H%kFw�E%kbq9r ��E#u kFw�E\u t �#{>G9E\q9J,{vnoE&p,H#Ew9tvG+k�u E��}r J,{>r J%��q�{>l9J=E%kop,r �}E#J=u t5J,H$#+E%s?p-tvG+s&E�w�E%kakml9Jm�2t>s&E%k)��l9E%k�r G+w�r J,E%s?p,E#�}E#G�p%�.r*tvG+k�u E�s#t>k�{���u E�}r J,{>r JbG9E�kmE#J-tvr pbq+t>kbq+tvJm�2tvr p�� ��� �  ��� � � 	 �� $	� (��?�9s&E&pmp,E<�}{3�>E#G9G9E*E%kopFq�{>G+w�H#J,H#E\q+tvJFu E ��� w�l|�}r J,{>r J\·sv� E%kopbH#K�tvu E#�}E#G�pbq�{>l9JFs&E&pmp,E*J-tvr km{>G=��l9E\s&E&pmp,E<tvG+tvu ��kmE�G7� E%kopbE&µ�E%s?p,l9H#E<��l7� tvq9J,z%k�q9u l+kmr E#l9J-k�r p,H#J-t3p,r {>G+k�w�Es&{>J,J,E%s?p,r {>G<w�l ��� w�l��}r J,{>r J��2kmr G9{>G�u E ��� w�l��}r J,{>r J[�9r tvr kmE#J-tvr p7u t�J,H$#+E%s?p-tvG+s&E�w�E�u0� {>��noE&p[��l�r G+w�r J,E%s?p,E#�}E#G�p�Yp,J-t:�>E#J-k�u l9r@�?�

Lancer de rayons

Calcul des index

des groupes

Carte des index
des groupes d’objets
visibles à travers le miroir

Zone non vue
directement dans
l’image, mais analysable
à travers le miroir

Extraction des pixels

du m
iroir

nouveau moyen à
considérer en plus pour
le groupe “cube”

rd

extraction des pixels
et moyennage
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G9E�km{>G�p�q+t>kSl�p,r u r kmH%k�q�{>l9J�u E�s#tvu s&l9u9w�l ��� w�l}�}r J,{>r J%�vs#tvJSr u k��9r tvr kmE#J-tvr E#G�p[��{>Jmp,E#�}E#G�p�u EFs#tvu s&l9u+w�Ebu0� E#J,J,E#l9JE#G�p,J,E�u0� r �)tvK>EFJ,H#E#u u E�E&p�u0� r �)tvK>E�km��G�p,y9H&p,r ��l9E>�Vr�E�q9u l+k#��kmr0��tvq9J,z%k�s&E&pmp,E�H#u r �}r G+t3p,r {>G7��u E�G9{>�Y�9J,E�w�E�q9r ��E#u kJ,E%kop-tvG�p<{�s#s&l9q�H%k\q+tvJ<u E)�}r J,{>r J<w9tvG+k<u0� r �)tvK>E}E%kop\p,J,{>q��2tvr �9u Ex�2w�{>G+s}q+t>k<kml���k,tv�}�}E#G�p<J,E#q9J,H%kmE#G�p-t3p,r �-�q�{>l9JYq�{>l9�>{>r J�s#tvu s&l9u E#J�u txJ,H$#+E%s?p-tvG+s&E�w�l5�}r J,{>r J%�7r u�E%kopYq9J,{�s&H%w�H��xl9G½w�H%s&{>l9q+tvK>E)w�E%k<p,E&��p,l9J,E%kYw9tvG+ku0� r �)tvK>EbJ,H#E#u u E>�vq�{>l9JSp,{>l�p,E%k�u E%k��#{>G9E%kS��l9E%k�r G+w�r J,E%s?p,E#�}E#G�p�E&p�q9J,H%s&H%w�E#�}�}E#G�p�r G+w�H&p,E#J,�}r G9H#E%k#�>w�{>G�p�G9{>l+kt:��r {>G+k�H%s#tvJmp,H�u E%k�q9r ��E#u k#�=K�u l+k*K>H#G9H#J-tvu E#�}E#G�p%��s&E�s#t>k�q+tvJmp,r s&l9u r E#J�q�E#l�p<tvJ,J,r �>E#J�w9tvG+k*w�E#l���kmr p,l+t3p,r {>G+kY·km{>r pSw�E#l����}r J,{>r J-kVkmE��>{>r E#G�p[u0� l9GYu0� tvl�p,J,E�w9tvG+kVu0� r �)tvK>E�J,H#E#u u E*�2s&E�G7� E%kopSq+t>kVu Ebs#t>kVr s&r@�?�3km{>r p[G9{>l+k[E%kop,r �}{>G+kw�E#l��|kml9Jm�2t>s&E%kbE#G|��r ko¦C�3¦.��r k#��s&{>�}�}E�w�E%kF�}r J,{>r J-k<�2t>k,kmE �*��J,H%��l9E#G�p�u {>J-k,��l9E\u t}k,s&z#G9E�s&{>G�p,r E#G�p�w�E%kF{>��noE&p-kp,E&��p,l9J,H%k-�?�+��{>l+kbq9J,{>q�{�km{>G+kbw�� E&��q9u r s&r p,E#J�kml9q9q9u H#�}E#G�p-tvr J,E#�}E#G�p�s&E\q9y9H#G9{>�}z#G9E>�+��u0� tvr w�E<w�� l9G|E&��E#�}q9u E>�

Lancer de rayons

Calcul des index

des groupes

Carte des index
des groupes d’objets
visibles à travers le miroir

Zone non vue
directement dans
l’image, mais analysable
à travers le miroirExtraction des pixels

du miroir

Création d’ un nouveau groupe

avec le moyen calculérd

extraction des pixels
et moyennage
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Ñ�l9q9q�{�km{>G+k���l7� l9G�{>��noE&p�p,E&��p,l9J,HY��l9G�u r ��J,E�q+tvJ�E&��E#�}q9u E:������km{>r p�q�{�kmH�kml9J�l9G��}r J,{>r J
����Ñ�l9q9q�{�km{>G+kH#K�tvu E#�}E#G�p���l9E�u0� {>��noE&p ���+u0� {>��noE&p�����E&p*u t}J,H$#+E&��r {>G�w�E�� kml9J ����km{>r E#G�p���r kmr �9u E%k�w9tvG+k�u0� r �)tvK>E�J,H#E#u u E>�j7{>J-kSw�Ebu0� tvG+tvu ��kmEbw�E%k�J,H$#+E%s?p-tvG+s&E%k#�:u E%kS{>��noE&p-k�km{>G�pSE%kop,r �}H%k�s&{>�}�}Ebq+tvJm�2tvr p,E#�}E#G�p�w�r µ�l+k#����s&E&p�r G+kop-tvG�p%�J,r E#G)w�E�q+tvJmp,r s&l9u r E#J�G9E���r E#G�p�p,J,{>l9�9u E#J�u E%k�s#tvu s&l9u k#�>kmr�s&E�G7� E%kop���l9EFu0� tvu K>{>J,r p,y9�}E�w�H&p,E%s?p,E���l9E�s&E%k�kml9Jm�2t>s&E%k{>G�p�l9G9E=E#J,J,E#l9J<p,J,z%k�K>J-tvG+w�E>����l+t3p,J,E�r p,H#J-t3p,r {>G+k�q9u l+k�p-tvJ-w���G9{>l+k�t:�>{>G+k\p,E#G�p,Haw�Eakmr �Yl9u E#JYu E%kY{>��noE&p-ks&{>�}�}E�w�E%k�kml9Jm�2t>s&E%kFu tv�Y��E#Jmp,r E#G9G9E%kbq9l9J,E%k#�9E#G�s&{>J,J,r K>E%tvG�p ��� �?�9u0� E#J,J,E#l9JFH&p-tvG�p�p,{>l3no{>l9J-kbK>J-tvG+w�E<kml9J�u E%kw�E#l��}{>��noE&p-k#�vr u k�km{>G�p�s&{>G+kmr w�H#J,H%k�tvl)�}¨#�}E��}{>�}E#G�p%��s&{>�}�}E�w�E%k�{>��noE&p-k��}r J,{>r J-k#�vj7E�q9J,{>�9u z#�}EFE%kop���l9E>�kmrVsv� E%kop�E&�9t>s?p�q�{>l9J�u0� l9G5�����?��sv� E%kopF�2tvl��aq�{>l9J�u0� tvl�p,J,E����*�Fw�� l9G9E�q+tvJmp%��E&p*w�� tvl�p,J,E\q+tvJmp%�9u t}J,H$#+E%s?p-tvG+s&Ew�E�u0� l9G�r G9#+l9E)kml9J*u0� tvl�p,J,EYE&p\��r s&E&¦.�>E#J-k,tx·�u0� E#J,J,E#l9J�J,r k,��l9E�w�{>G+s�w�� ¨&p,J,E�K>J-tvG+w�EYw9tvG+k � kmr �Yl9u H�s&{>�}�}El9G|�}r J,{>r J%��tvu {>J-kb��l9E � E%kop��9r E#Gal9G|�}r J,{>r J%� �Qs&E&p�r G+kop-tvG�pFq9J,H%s&r k#��G9{>l+kbr G�p,J,{�w�l9r km{>G+kbl9G9E\y9E#l9J,r kop,r ��l9Eq�{>l9J�J,H%km{>l+w�J,E�s&E�s&{>G9#+r pY·�w9tvG+kFl9G�q9J,E#�}r E#JFp,E#�}q+k#�+u {>J-kFw�E�u0� tvG+tvu ��kmE�w�lx�}r J,{>r J%�9u0� tvu K>{>J,r p,y9�}E\H#�3tvu l9Ek#� r u9E&��r kop,EFw�E%k�{>��noE&p-k�w�{>G�p�u t\J,H$#+E%s?p-tvG+s&E�E%kop�r G+w�H&p,E#J,�}r G9H#E���{>G�G9E�k,tvr p�q+t>k�k#� r u+k#� tvK>r p�w�� l9G}{>��noE&p�w�r µ�l+k#�kmq�H%s&l9u tvr J,E>��ª�Ã�¡3¬,¬�E7��E&p-sv� �?�7E&p���l9r�kmE}q9J,{vnoE&pmp,E#G�p�kml9J<u E}�}r J,{>r J%��E#G�H&p-tvG�p<��r kmr �9u E%k<w9tvG+k\u0� r �)tvK>E}J,H#E#u u E|�Ñ�rSp,E#u�E%kop<u E)s#t>k#��u t=p,E&��p,l9J,E)w�E}u0� {>��noE&p�� ��l9r�kmE}J,E$#+z&p,E)w9tvG+k\u E}�}r J,{>r J ���7E%kop�w�r J,E%s?p,E#�}E#G�p<E&��p,J-tvr p,Ew�E ����E&p<J,E#q9J,{vnoE&p,H#E�kml9J\u0� {>��noE&p�����E&p<u0� tvu K>{>J,r p,y9�}E�p,E#G�p,E)w�E}�}r G9r �}r kmE#J\u0� E#J,J,E#l9J*E#G�p,J,E�u0� r �)tvK>E�J,H#E#u u EE&p*u0� r �)tvK>E�w�E�km��G�p,y9z%kmE>�+q+tvJ�u tvG+s&E#J*w�E�J-t:�>{>G+k<��u0� H%s&u tvr J,E#�}E#G�p�q9J,{�w�l9r p*q+tvJ � kml9J�� G7� E%kop�q+t>k�q9J,r k�E#Gs&{>�}q�p,E=q�{>l9J�H#��r p,E#J}w�E=�9r tvr kmE#JYu Eas#tvu s&l9ubw�E=u t�s&{>l9u E#l9J�J,H$#+H%s-y9r E�q+tvJYu txp,E&��p,l9J,E:�?� � E%s&r���{>l9J,G9r p�l9G9Eq9J,E#�}r z#J,E}E#J,J,E#l9J%�Tr*tvG+k\l9G½kmE%s&{>G+w�p,E#�}q+k#�7G9{>l+k<q9J,{�s&H%w�{>G+k\�|u0� y���q�{vp,y9z%kmE)r G��>E#J-kmEa· ��E%kopYs&{>G+kmr w�H#J,Hs&{>�}�}E�l9G {>��noE&p=p,E&��p,l9J,H>��E&p	�es&{>�}�}E�l9G �}r J,{>r J%��j�� tvu K>{>J,r p,y9�}E|p,E#G�p,E¸�5G9{>l9�>E%tvl w�E��}r G9r �}r kmE#Ju0� E#J,J,E#l9J�E#G�p,J,Eau0� r �)tvK>E=J,H#E#u u EaE&p}u0� r �)tvK>E|w�E|km��G�p,y9z%kmE�·�s&E%s&rbG9{>l+k}w�{>G9G9Eal9G9ExkmE%s&{>G+w�E=E#J,J,E#l9J%��r*tvG+k



�L� �L����© �3�.	������ � 
���
 	�
G��������	�
�� 
���� ��
�	�� �S©T
G���;������
�Â É:ÈvÎ
l9G½p,J,{>r kmr z#�}E�p,E#�}q+k#�Su E%k}w�E#l��½{>��noE&p-k � E&p �ekm{>G�p}s&{>G+kmr w�H#J,H%kYs&{>�}�}E|w�E%k��}r J,{>r J-k#�[s&E|��l9rbq�E#J,�}E&pw�E}s#tvu s&l9u E#J*l9G9EYp,J,{>r kmr z#�}EYE#J,J,E#l9J%����{>l+k\s-y9{>r kmr k,km{>G+k�tvu {>J-k�u0� y���q�{vp,y9z%kmEYu t=q9u l+k*q9J,{>�+tv�9u E>��sv� E%kopm¦C�3¦Cw�r J,Es&E#u u E���l9r�s&{>G�p,r E#G�p*u0� E#J,J,E#l9J��}{3�>E#G9G9E�u t�q9u l+k��2tvr �9u EYq+tvJ,�}r[u E%k�p,J,{>r k*s#tvu s&l9u H#E%k,Å �v��Óos&r0��sv� E%kop<k,tvG+k�tvl+s&l9Gw�{>l�p,E}u t=q9J,E#�}r z#J,E�y���q�{vp,y9z%kmE)��l9r�E%kop<J,E&p,E#G�l9Ea· ��kmE#J-takmr �Yl9u H)s&{>�}�}E�l9G��}r J,{>r J%��E&p�� kmE#J-t=kmr �Yl9u Hs&{>�}�}E<l9Gx{>��noE&pFp,E&��p,l9J,H>�+w�l9J-tvG�pFp,{>l�p,E%kFu E%kFr p,H#J-t3p,r {>G+kF��r k,tvG�p��)s&{>J,J,r K>E#Jbu E ��� w�E � ��q+tvJ�u t)kml9r p,E>� �kmE#J-t�kml9q9q�{�kmH�ª�Ã�¡3¬,¬�E7�+q9l9r k*w�E�G9{>l9�>E%tvl|p,E&��p,l9J,H�kmr[u0� y���q�{vp,y9z%kmEYq9J,H%s&H%w�E#G�p,EYG7� t�q+t>k���{>G+s?p,r {>G9G9H:�?��Ñ�rSu EG9{>�Y�9J,EYw�E�q9r ��E#u k*w�EYu0� {>��noE&p�p,E&��p,l9J,H � ��r kmr �9u E%k*w9tvG+k�u EY�}r J,{>r J�E%kop*�2tvr �9u E>� � kmE#J-t�kmr �Yl9u H�s&{>�}�}EYl9G{>��noE&pFu tv�Y��E#Jmp,r E#G¸�2sv� E%kopbpo��q9r ��l9E#�}E#G�p�s&E<��l9r7k#� E%kopFq9J,{�w�l9r pFq�{>l9JFu0� r �)tvK>E\�9� É3Ë�����l9r7t�H&p,H\J,E#K>H#G9H#J,H#E*tvlq+tvJ-tvK>J-tvq9y9E��9� Í�� È�� Í>�?��Ñ�r7s&E&pmp,E\y���q�{vp,y9z%kmE*q9J,{�w�l9r p�p,{>l3no{>l9J-k�l9G9E\K>J-tvG+w�E�E#J,J,E#l9J�E#G�p,J,E*u E%kFw�E#l���r �)tvK>E%k#�u E%k�w�E#l���kml9Jm�2t>s&E%k�kmE#J,{>G�p�kmr �Yl9u H#E%k�s&{>�}�}E�G7� H&p-tvG�p�q+t>k�w�E%k��}r J,{>r J-k#�>�)tvr k�w�E%k�kml9Jm�2t>s&E%k�q9u l+k�s&{>�}q9u E&��E%k�2tvr k,tvG�pFq+tvJmp,r E<w�� l9G9E�w�E%kFs#t3p,H#K>{>J,r E%kbw�H%s&J,r p,E%kFw9tvG+kbu E%kbq+tvJ-tvK>J-tvq9y9E%k�kml9r �3tvG�p-k#�
�T^ �a^`_a^ � � »QmJi ¾ f>ÀLhng[¹�7�»�h%ÀLh}ÀVkjh � � f>»[º ¾ ¹ m3ÀLhjh ¾
	 h�m3» ¿ p=h%¹ k �

j7{>J-k,��l9E<u0� y���q�{vp,y9z%kmEYq9J,H%s&H%w�E#G�p,E�t�H%s-y9{>l9H=�2kml9Jm�2t>s&E%k*kmq�H%s&l9u tvr J,E%k�G9{>G�q+tvJm�2tvr p,E%k#��t:�>E%s<l9G ��� G�l9u@�?�u0� tvu K>{>J,r p,y9�}EYkmH#u E%s?p,r {>G9G9EYtvu {>J-k�u E%k*kml9Jm�2t>s&E%k�w�{>G�p�u0� E#J,J,E#l9J�E%kop*J,E%kop,H#EYr �}q�{>Jmp-tvG�p,E>�+q�{>l9J*u E%k*s&{>G+kmr w�H#J,E#Js&{>�}�}E�w�E%kVkml9Jm�2t>s&E%k��Fu t���{>r k7w�r µ�l+kmE�E&pVkmq�H%s&l9u tvr J,E>�&�)tvr k7G9{>G\J,l9K>l9E#l+kmE%k����>{>r JVtvu K>{>J,r p,y9�}E%k7ÈvÎ9�#Ç>ÌbE&p[Ç9É:�?�

2=º ¿ p;m3¹ k/1[¼½À _�� K�kmE#l+w�{v¦C´�u K>{>J,r p,y9�}E<w�� tvG+tvu ��kmE\w�E%k�kml9Jm�2t>s&E%kbw�r µ�l+kmE%kFE&p��:{>l|kmq�H%s&l9u tvr J,E%k
�XmJpTf � g[»Qm3À DFE#K>E#G9E#J,E � Ñ�s&E#G9E��0�
	 ¾
	 k��)»[À "�J,J,E#l9Jbp,{vp-tvu E���r �}K � J,H#E#u u E�¦�r �}K � km��G�p,y9z%kmE:�	� kmE#l9r u�
 ¾ ¹ m3À
��p�»Qm
	�p�»�h<u E%kbK>J,{>l9q�E%k � 
 ¾ ¹ m3À
� ¹�� � �B2=ºcp;mJh� � � � � �CG+kmH#J,E#J�u t�q+tvJmp,r E<s&{>J,J,E%kmq�{>G+w9tvG�p,E\w�E\u t���{>G+s?p,r {>G|DFE#K>E#G9E#J,E � Ñ�s&E#G9E��0��q9J,H%s&H%w�E#G�p,E
� ¹ 	 p 	
� � Â�l9Jm�2t>s&E\��u tY��{>r k�w�r µ�l+kmE<E&p�kmq�H%s&l9u tvr J,E �

� ¹[K>J,{>l9q�E�� ���.� po��q�E � � w�r µ�l+k � kmq�H%s&l9u tvr J,E�2=ºcp;mJhDFH%km{>l+w�J,E<´�G+tvu ��p,r ��l9E#�}E#G�p ��� E&p ��� kml9r �3tvG�p�H%��l+t3p,r {>G|�9� É>É

F¹ 	 h%¹


F¹ 	 h%¹

F¹ 	� tvu s&l9u E#JFr �)tvK>E\w�E�km��G�p,y9z%kmE<w�E#q9l9r kFu E%kbG9{>l9�>E%tvl���q+tvJ-tv�}z&p,J,E%kbw�E�IbD�r � �+t:�>E%s�K�y9{�E#G9r �´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%��r p,E#J � J,E#J,E#G+w�l7��K>J,{>l9q�E>��r �}K � J,H#E#u u E>��r �}K � km��G�p,y9H&p,r ��l9E:���


F¹ 	

F¹ 	 �XmJpTf � g[»Qm3À

2=º ¿ p;m3¹ k/1[¼½À � � K�kmE#l+w�{v¦C´�u K>{>J,r p,y9�}E<w�� tvG+tvu ��kmE\w�lapo��q�E�w�E�kml9Jm�2t>s&E\w�r µ�l+kmE<E&p��:{>l|kmq�H%s&l9u tvr J,E
�XmJpTf � g[»Qm3À ´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%��r p,E#J � J,E#J,E#G+w�l7�>K>J,{>l9q�E>��r �}K � J,H#E#u u E>��r �}K � km��G�p,y9H&p,r ��l9E:�
��p�»Qm
	�p�»�h<u E%kbK>J,{>l9q�E%k � 
 ¾ ¹ m3À
� ¹�� � �B2=ºcp;mJh� � � � � �CG+kmH#J,E#J�u t�q+tvJmp,r E<s&{>J,J,E%kmq�{>G+w9tvG�p,E\w�E\u t���{>G+s?p,r {>G|´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%�0��q9J,H%s&H%w�E#G�p,E
� ¹ 	 p 	
� ¹[K>J,{>l9q�E�� ���.� po��q�E � � �}r J,{>r J�"�t K>J,{>l9q�E�� ���.� r p,E#J � �}r J,{>r J �� ( 2=ºcp;mJh� y+tvG9K>E � Ò*J,{>l9q�E � Ñ�q�E%s#��{>G�K�tvJm�2tvr p � E#G � r�r µ�l+k-Ñ�q�H%s&l9u tvr J,E���K>J,{>l9q�E�� �������

F¹ 	 h%¹


F¹ 	 h%¹

F¹ 	


F¹ 	 �XmJpTf � g[»Qm3À
�����[ö�ð2áoø�ó-ð��#ý:áoð0ó �#ý:áSö:õ?ý:ô�ö�þ �Cç.ó
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2=º ¿ p;m3¹ k/1[¼½À �Tb K�kmE#l+w�{v¦C´�u K>{>J,r p,y9�}E<w�E<�}{�w�r ²�s#t3p,r {>G|w�E%kFkml9Jm�2t>s&E%kFw�r µ�l+kmE%kbE&p�kmq�H%s&l9u tvr J,E%k
�XmJpTf � g[»Qm3À � y+tvG9K>E � Ò*J,{>l9q�E � Ñ�q�E%s#��{>G�K�tvJm�2tvr p � E#G � r�r µ�l+k-Ñ�q�H%s&l9u tvr J,E���K>J,{>l9q�E:�
� � ��E#G+w9tvG�pFu E%kbr p,H#J-t3p,r {>G+k�Í��}Ê9��u t)kml9Jm�2t>s&E*J,E%kop,E\l9G|�}r J,{>r J�t3²+G|��l9E\u0� {>G
� � ¢?k,k,tvr E*w�E�s&{>J,J,r K>E#J ��� �9t:�3tvG�p�w�E�w�H%s&r w�E#J�w�E<s-y+tvG9K>E#Jbu E\po��q�E�w�E\u t)kml9Jm�2t>s&E
� ¹[K>J,{>l9q�E>� r p,E#J � �}r J,{>r J � v 2=ºcp;mJh
� ¹[K>J,{>l9q�E>� � �xkmE#l9r u � �}r J,{>r J
2=ºcp;mJhK>J,{>l9q�E>� po��q�E � w�r µ�l+k � kmq�H%s&l9u tvr J,E �K>J,{>l9q�E>� ��{>G+s?p,r {>G � E#J,J,E#l9J � E#J,J,E#l9J � w�r µ�l+k � kmq�H%s&l9u tvr JmE��0���

F¹ 	 h%¹


F¹ 	 h%¹

F¹ 	 �XmJpTf � g[»Qm3À
"�G½q9J-t3p,r ��l9E>�[w9tvG+k�G9{vp,J,E��}{>G+w�E�J,H#E#u0�[w�E)p,E#u kY{>��noE&p-kYkm{>G�pYJ-tvJ,E%k#�VI�r E#G½��l9E=G9{>l+kYt:�>{>G+k*p,{>l�p}w�E�}¨#�}EYr �}q9u H#�}E#G�p,H�l9G9E�km{>u l�p,r {>G�w9tvG+k�l9G9E�p,E#u u EYy���q�{vp,y9z%kmE>��G9{vp,J,E�tvu K>{>J,r p,y9�}E<G7� t<nmtv�)tvr k*tvJ,J,¨&p,HYkm{>Gs-y9{>r �}w�H&²+G9r p,r �7kml9J�w�Ebp,E#u u E%k�q9J,{>q9J,r H&p,H%k�w�E�J,H$#+E&��r {>G7�3q�{>l9J�u E%k�{>��noE&p-k�q9J,H%kmE#G�p-k�w9tvG+k�G9{�k�r �)tvK>E%kSJ,H#E#u u E%k#�

"�G�E&µ�E&p%��s&E#u l9r ¦Cs&r[t=km{>l9�>E#G�p�E%kop,r �}HY��l9EYu0� E#J,J,E#l9J�H&p-tvr p*km{>r p\kml���k,tv�}�}E#G�p��2tvr �9u EYq�{>l9J\k#� tvJ,J,¨&p,E#J���l9G9Etvq9q9J,{:��r �)t3p,r {>G½u tv�Y��E#Jmp,r E#G9G9E>��km{>r p}J,H%w�l+s?p,r �9u Ext:�>E%s=l9G9E|y���q�{vp,y9z%kmE|kml9q9q9u H#�}E#G�p-tvr J,E|w�E|J,l9K>{�kmr p,H|w�Ekml9Jm�2t>s&E>����H%tvG9�}{>r G+k#��G9{vp,J,E|p,E%s-y9G9r ��l9ExJ,E#q�{�k,tvG�p}p,{>l�paw�Ex�}¨#�}E�kml9J=w�E%k�s-y9{>r � w�E�kmE#l9r u k�w�� E#J,J,E#l9J-k#�u0� l�p,r u r k,t3p,E#l9J�q�E#l�pFk#� tvJ,J-tvG9K>E#JSq�{>l9J���l9E�w�E�p,E#u u E%k�kmr p,l+t3p,r {>G+k�tvJ,J,r �>E#G�p%��Ñ�r+p,E#u�E%kop�u E*s#t>k#�vu t<J,H%km{>u l�p,r {>G�w�lkm��kop,z#�}E\E%kopFp,J,r ��r tvu E>�9s&{>�}�}E\u E<�}{>G�p,J,E#G�pbu E%kFH%��l+t3p,r {>G+kbkml9r �3tvG�p,E%k#�
j�� H%��l+t3p,r {>G|w�� r u u l9�}r G+t3p,r {>G|E%kopFr s&rVw�E<u tY��{>J,�}E}·� � ��� � � � 	 � � � ��� � � � � ��� � � � 	 �2�9� Î��
t:�>E%sY·
��� u t}J,H$#+E%s?p-tvG+s&E\w�r µ�l+kmE�w�l|K>J,{>l9q�E
� � u0� H%s&u tvr J,E#�}E#G�p�w�l|q9r ��E#u
��� u t�J,H$#+E%s?p-tvG+s&E<kmq�H%s&l9u tvr J,E<w�l|K>J,{>l9q�E
� � u t�u l9�}r G+tvG+s&E�w�l|q9r ��E#u
� � 	 u t���{>G+s?p,r {>G|w�E\p,J-tvG+ko��E#Jmp�s#tv�}H#J-t
��{>l+kVs-y9E#J-s-y9{>G+k7w�{>G+s ��� � ��� �&p,E#u u E���l9E�u0� E#J,J,E#l9J7E#G�p,J,E�u0� r �)tvK>E�J,H#E#u u E�E&pVu0� r �)tvK>E�J,E#K>H#G9H#J,H#E�km{>r pV�}r G9r �)tvu E>�km{>r p����}r G9r �}r kmE#J�·
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t:�>E%s � � ����u E<G9{>�Y�9J,E\w�E<q9r ��E#u kFw9tvG+kbu t}q9J,{vnoE%s?p,r {>Gaw�l|K>J,{>l9q�E>�
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$���( � $/* ��t:�>E%sl9G�q+t>k*w�E ( � (
$/�)E&p ( � $>��jVt�²+K>l9J,E}�9� ÈvÌ��}{>G�p,J,EYu t=�}¨#�}E���{>G+s?p,r {>G�w�� E#J,J,E#l9J%���)tvr k\t:�>E%s ��� � ( � (=E&p
��� � $	� (9�+Ð�G|s&{>G+kop-t3p,E\��l9E\u0� t>kmq�E%s?p�w�E%k���{>G+s?p,r {>G+kbw�� E#J,J,E#l9J-kbw�r µ�z#J,E\J-t>w�r s#tvu E#�}E#G�pbw9tvG+kbu E%kFw�E#l��as#t>k#�� E%s&r�G9{>l+kYt�w�{>G+s�r G+s&r p,Ha�xu E%k�p,J-tvr p,E#J�kmH#q+tvJ,H#�}E#G�p%�Vq+tvJ�w�E#l��5tvu K>{>J,r p,y9�}E%kYw�E��}r G9r �}r k,t3p,r {>G+Å"!>�VE&p}�s-y9{>r kmr Jbu0� y���q�{vp,y9z%kmE)� ��� � ( � (�{>l ��� �� ( � (�����l9rVw�{>G9G9E\u0� E#J,J,E#l9JFu t�q9u l+kbq�E&p,r p,E>�
�,Õ"|�áSü%�:õ?û ÷(� ý%ç�áoö � ó-û ç�ý:ö*ù:ý:ð �3ó-ô.ó-ð2à�� 	Võ?ý:ô7ð2áoü%�:áoð2ü%�:û õ?ö:ô[ý:ö�õ��/:2áCçVùvõ?ý:ð7ö:õ-ç0ð2á�ô0ü��oö:á �#ý:û�ô0õ?û ç � õ?ð�ç0áoøFáoö&çVð2ý:ñ?ý:áoý%÷/�3�@úômþ áoô2ç7ç0ð2õ?ý ����ù3ó-ðVú ó�ô0ý:û ç0á �#ý:á�üoáCç[õ��/:2áCçVáoô2ç �oñ&ó-ú áoøFáoö&ç[ó-ö:û ô0õ-ç0ð2õ?ùvá��
�����[ö*ó-ý:ð0ó-û çVù:ý*ùváoö:ô0áoð��#ý:á�ú áSö:õ?ø��:ð2áSà:áSù3ó-ð0ó-ø&�Cç0ð2áoô ;�áoô2ç0û øFáoð�ô0áoð0ó-û çVô0ý:ù �oð2û áoý:ð��3ümó-ð ��� � �
	�áCç��� ô0õ?ö&çVà:áoô �&áoüCç0áoý:ð2ô��

	 �mó-ö:øFõ?û ö:ô��9ö:õ?ý:ôFö:á�ç0ð0ó-û ç0õ?ö:ô�ù3ó-ôbú áoôbô0ý:ð � ó-üoáoôFà:á�ç@ÿ%ùvá �3ý:õ?ð2áoô0üoáoö&ç���ùvõ?ý:ðFú áoô��#ý:áoú ú áoôbú ó<ú ý:øFû �oð2á�û ö:üoû à:áoö&ç0á*à3ó-ö:ôFý:ö:áú õ?ö:ñ?ý:áoý:ð�à�þ õ?ö:à:áVùváoý%ç�ô0áVð�� �3�oü%�:û ð�à3ó-ö:ô�ý:ö:á[ó-ý%ç0ð2á[ú õ?ö:ñ?ý:áoý:ð�à�þ õ?ö:à:á ' ý:ö � ó-û ô0üoámó-ýbà:áVú ý:øFû �oð2á � ð2õ?ý:ñ?á � �#ý:ûvô0á7ð����oøFáCç2ç0ð0ó-û çà3ó-ö:ô�ú á � �&áoð�ç � áoö�ó,ç2ç0áoû ñ?ö3ó-ö&ç9üoáCç2ç0á�ô0ý:ð � ó-üoá�ù3ó-ð�áC÷%áoøFù:ú á#-%�}|�áoüoû&û øFù:ú û �#ý:á9à:õ?ö:ü �#ý:á�ö:õ?ý:ô�ùvõ?ý �&õ?ö:ô�ç0ð0ó-û ç0áoð9ü%�3ó
�#ý:á�ú õ?ö:ñ?ý:áoý:ðà�þ õ?ö:à:á�à:á � ó ~oõ?ö*ô��où3ó-ð��oá��>áoö*øFû ö:û øFû ô.ó-ö&ç�ú ó � õ?ö:üCç0û õ?ö\à�þ áoð2ð2áoý:ð[à3ó-ö:ô[ú áoô[ì�ümó-ö3ó-ý%÷\û ö:à��oùváoö:à3ó-øFøFáoö&çVú áoôVý:ö:ôVà:áoô[ó-ý%ç0ð2áoô
' ô0û>üoáCç2ç0á�ø&�Cç��:õ#à:á�� õ?ý:ð2ö:û ç7à:áoô �?ó-ú áoý:ð2ô7à:û 2/�oð2áoö&ç0áoô[ùvõ?ý:ð �
	�áCç ���bà3ó-ö:ô7ú á[ð2õ?ý:ñ?á��3ú á �&áoð�çVáCç7ú á+�:ú áoý��%ú áSù3ó-ð0ó-ø&�Cç0ð2á��Yà3ó-ö:ôú á�ümó-ôSû ô0õ-ç0ð2õ?ùvá�ö:á �?ó-ð2û á�ù3ó-ôSà�þ ý:ö:á�ú õ?ö:ñ?ý:áoý:ð�à�þ õ?ö:à:á ;Fú þ ó-ý%ç0ð2á#-%� � ý3ó-ö&ç�ó-ý��&áoüCç0áoý:ð �� ùvõ?ý:ðSú áoôSô0ý:ð � ó-üoáoô�ó-ö:û ô0õ-ç0ð2õ?ùváoô���û úáoô2ç[ö��oüoáoô0ô.ó-û ð2áoøFáoö&çSà3ó-ö:ôVú á�ù:ú ó-ö*à:á�ú ó � ó-üoáCç2ç0á�ô0ý:ù:ùvõ?ô��oá�ð2ý:ñ?ý:áoý:ô0á��>áCç[ùváoý%ç[à:õ?ö:ü ,Cç0ð2á�áC÷%ù:ð2û ø&��áoö)� õ?ö:üCç0û õ?ö\à�þ ý:ö\ó-ö:ñ?ú áà:á�ð2õ-ç.ó,ç0û õ?ö�ó-ý%ç0õ?ý:ðVà:á�ú ó�ö:õ?ð2ø�ó-ú á��
�!� 1 þ û ö&ç0áoð �?ó-ú ú ábà:á �
	�ó(�Cç��Fü%�:õ?û ô0û+à:ábô0õ?ð�ç0á �#ý:ábú ó�ô0ý:ð � ó-üoábö:ábùváoý%ç�ù3ó-ô ,Cç0ð2áFà:û 2>ý:ô0á�ù3ó-ð � ó-û ç0á�' �
	�� E/? E�-%� 1 ábümó-ô�õ��

�
		� C ? E�áoô2ç7ç0ð0ó-û ç���ô��où3ó-ð��oøFáoö&ç ' �&õ?û ð � ñ?ý:ð2á 
 � � � -%�
� 0
1 þ û ö&ç0áoð �?ó-ú ú á�à:á
�aáoô2ç�ü%�:õ?û ô0û�ô0ý:û �?ó-ö&ç�ú áFøFõ#à��oú áFà:á�ð�� �3áC÷%û õ?ö)à:áFò�ó-ð2à�� �#ý:û�ù:ð��oüoû ô0á �#ý:áFú õ?ð2ô��#ý:á��|ó,ç2ç0áoû ö&ç�E/? = ��ú óô0ý:ð � ó-üoá�à:á!�%û áoö&ç[ù3ó-ð � ó-û ç0áoøFáoö&çVà:û 2>ý:ô0á��%ç.ó-ö:à:û ô��#ý�þ ; E/? E�áoú ú áSáoô2ç[ô0ù �oüoý:ú ó-û ð2á�ù3ó-ð � ó-û ç0á��
�B{��[ö*ó�ð2áCç0áoö#ý\ú ó�ø&�Cç��:õ#à:áSà:ý*ô0û øFù:ú áC÷%á?ê í?í � ���?ë,î ���#ý:û�à3ó-ö:ô7ú áoô7à:áoý%÷�ümó-ô��:üoõ?ö��&áoð2ñ?á �&áoð2ôVý:ö*øFû ö:û ø�ý:ø¸ñ?ú õ��3ó-ú �:áoö�ý:ö:áüoû ö��#ý3ó-ö&ç.ó-û ö:á*à�þ û ç��oð0ó,ç0û õ?ö:ô��+ô0õ?û ç CoøFû ö � E-ô�ùvõ?ý:ð ����áCç �
	*áCç�áoö��%û ð2õ?ö�C�� 
 E-øFû ö�ùvõ?ý:ð�� ' ó��&áoü�CFE\ð0óoÿ&õ?ö:ôFð2áoú ó-ö:ü��oôbùvõ?ý:ðü%�3ó
�#ý:á�ð0óoÿ&õ?ö\ù:ð2û ø�ó-û ð2áSç0õ?ý:ü%�3ó-ö&çSú ó�ô0ý:ð � ó-üoá�û ô0õ-ç0ð2õ?ùvá#-%�
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>E#J[E#G��}H#�}{>r J,E�u E%kSH#u H#�}E#G�p-k[r G�p,E#J-kmE%s?p,H%k[q�{>l9J�s-y+t>��l9E�q9r ��E#u�w�Ebu t �#{>G9Ebw�� r G�p,H#J,¨&p-Å"s>�:E&p�kmH#u E%s?p,r {>G9G9E#Ju E%k�q9r ��E#u k�u E%k�q9u l+k*kmr K>G9r ²�s#t3p,r �2k#�
��tvu y9E#l9J,E#l+kmE#�}E#G�p%��u E�kop,{�s�
3tvK>EYw�E%k�J-t:�>{>G+k�kmE%s&{>G+w9tvr J,E%kFG9EYq�E#l�p\¨&p,J,EJ,H%tvu r kmH>�+s#tvJ�u t�w�r kop,J,r �9l�p,r {>G�w�EYs&E#l���¦Cs&r7�3tvJ,r E#G�p�E#G|��{>G+s?p,r {>G�w�E���� � � E%kop�q�{>l9J-��l9{>r0�+t3²+G�w�E�J,H%w�l9r J,E�tvl�)t3��r �Yl9� u EFp,E#�}q+k�w�E�s#tvu s&l9u0�vu E�s#tvu s&l9u�w�� l9G9E�kml9Jm�2t>s&Ebª�Ã�¡3¬,¬�E�G7� E%kop�E&µ�E%s?p,l9H*��l7� E#G}p,J-t>s&H�w�E�J-t:�>{>G+kb��{>GG9E\J,H#H#�}E&pmp,J-t�u0� H#G9E#J,K>r E\��l7� tvl=�}{>�}E#G�p�w�laJ,E#G+w�l�²+G+tvu7w�E\u0� r �)tvK>E>��u {>J-k,��l9E�p,{>l�p,E%k�u E%kbJ,H$#+E%s?p-tvG+s&E%k�w�E%kkml9Jm�2t>s&E%kbtvl9J,{>G�pFH&p,H<J,E&p,J,{>l9�>H#E%k-�?�Ñ�r�s&E&pmp,E�y���q�{vp,y9z%kmE�K>H#G9z#J,E�l9G9E�r �)tvK>E�w�E�km��G�p,y9z%kmE�{���u0� E#J,J,E#l9JVw�E�u t�kml9Jm�2t>s&E�kml9q9q�{�kmH#E�J,l9K>l9E#l+kmE>�#q+tvJJ-tvq9q�{>JmpS��u0� r �)tvK>E�J,H#E#u u E>�%E%kop�kml9q�H#J,r E#l9J,E�� $ �YÅ�.v�3tvu {>J-k7G9{>l+k7p,E#G�p,{>G+k[w�E�u t*kmr �Yl9u E#JSw�E��2t7z&{>GYtvG9r km{vp,J,{>q�E>�jVt�²+K>l9J,Eb�9� È�É��}{>G�p,J,E�u t\k,s&z#G9E>�3t:�>E%s�u t*q9u t>��l9Ebw�� tvu l9�}r G9r l9� kmr �Yl9u H#EFw�E��2t7z&{>G�r km{vp,J,{>q�E>�>Ð�G�J,E#�)tvJ-��l9E��l9E�u0� E#J,J,E#l9J��YE%kop�K>u {>�+tvu E#�}E#G�p�H#u E#�>H#EFw9tvG+k�u t��#{>G9E�w�� �?H&p-tvu E#�}E#G�p �bw�EFJ,H$#+E&��r {>G)kmq�H%s&l9u tvr J,E<·>u t<kml9Jm�2t>s&EkmE#J-t�w�{>G+s<kmr �Yl9u H#E<tvG9r km{vp,J,{>q�E>�

erreurs sur la plaque glossy
simulée en surface isotrope
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{>G�k#� tvq�E#J z&{>r p���l7� E#u u E%k�s&{>G+kop,r p,l9E#G�p�l9G9E�p,J,{>qa��{>Jmp,EYtvq9q9J,{:��r �)t3p,r {>G|w�E�u t�kml9Jm�2t>s&EYtvG9r km{vp,J,{>q�E>�9s#tvJ�p,J,{>qw�E\w�H&p-tvr u k�{>G�p�H&p,H*u r k,kmH%k*�@²+K>l9J,E\�9� È3°��?� � u t���l9E\w�E�p,{>l�p,E%kbs&E%k�s&{>l9J,��E%k#��E&pFw�E\s&E%kbs&{>G+kop-t3p-t3p,r {>G+k�E&��q�H&¦J,r �}E#G�p-tvu E%k#��r u�E%kopbH#��r w�E#G�pF��l7� l9G|tvu K>{>J,r p,y9�}E�w�E\�}r G9r �}r k,t3p,r {>G7���}¨#�}E\km{>q9y9r kop,r ��l9H>��G9E�p,J,{>l9�>E#J-t<q+t>k�u E�}r G9r �Yl9� u E<q9u l+kFr G�p,H#J,E%k,k,tvG�pbq�{>l9JFl9G9E<r �)tvK>E*q9y9{vp,{>J,H%tvu r kop,E>�
��tvu K>J,H<u E�q�E#l�w�EYq9r ��E#u k�w�E�u t �#{>G9E�E&p�u t)�}H&p,y9{�w�EY�}¨#�}E�w�EYs#tvu s&l9uSw�� l9G9EYkml9Jm�2t>s&EYtvG9r km{vp,J,{>q�E<E#Gkm��G�p,y9z%kmE*w�� r �)tvK>E%k*���>{>r Jbs-y+tvq9r p,J,E�°��?����l9r�q9J,{�s&z%w�E*q+tvJbw�E%k�u tvG+s&E#J-k�w�E*J-t:�>{>G+k�tvu H%t3p,{>r J,E%k�w9tvG+k�l9G|s&¶>G9Ew�E*kmq�H%s&l9u tvJ,r p,H>��E&pb��l9r�q9J,{�w�l9r pbw�{>G+s�w�E%k�q�E#Jmp,l9J,�+t3p,r {>G+k�w9tvG+k�u t\��{>G+s?p,r {>G=w�� E#J,J,E#l9J%�>G9{>l+k�q9J,{>q�{�km{>G+k�w�EJ,H%w�l9r J,E*u t��}r G9r �}r k,t3p,r {>G=q9J,H%s&H%w�E#G�p,E\kml9J �
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�9k,t>s-y+tvG�pF��l9E\G9{>l+kbtvu u {>G+kw�r J,E%s?p,E#�}E#G�p�s#tvu s&l9u E#JFu t}w�r J,E%s?p,r {>G|w�� tvG9r km{vp,J,{>q9r E\w�E#q9l9r kFu0� r �)tvK>E\J,H#E#u u E)���>{>r JFtvu K>{>J,r p,y9�}E<Ç�È>�?�

2=º ¿ p;m3¹ k/1[¼½À � _ K�kmE#l+w�{v¦C´�u K>{>J,r p,y9�}E<w�E�s#tvu s&l9u7w�E<w�r J,E%s?p,r {>G|w�� tvG9r km{vp,J,{>q9r E
�XmJpTf � g[»Qm3À � tvu s&l9u E#J � r�r J,E%s?p,r {>G � ´�G9r km{vp,J,{>q9r E���K>J,{>l9q�E>� ����� {>G+kmr w�H#J,E#Jbu t}kml9Jm�2t>s&E<kml9q9q�{�kmH#E<tvG9r km{vp,J,{>q�E\s&{>�}�}E\l9G9E�kml9Jm�2t>s&E<kmq�H%s&l9u tvr J,E\q+tvJm�2tvr p,E� tvu s&l9u E#JFu0� r �)tvK>E<w�E<km��G�p,y9z%kmE<w�E<u t �#{>G9E\�}r J,{>r JFq+tvJbu tvG+s&E#J�w�E<J-t:�>{>G+k� tvu s&l9u E#JFu tYp-tv�9u E<w�E%kFr G+w�E&�aw�E%k�kml9Jm�2t>s&E%kbkmE<J,H$#+H%s-y9r k,k,tvG�pbw9tvG+kFu E\�}r J,{>r JFq+tvJm�2tvr p� tvu s&l9u E#Jbp,{>l�p,E%kbu E%kFw�r kop-tvG+s&E%k � ��� � � 	 �+E#G�p,J,E\u E%kFs&E#G�p,J,E%kFw�E\K>J-t:��r p,H\w�E%kF{>��noE&p-kFkmE\J,E$#+H&p-tvG�pkml9JFu E<�}r J,{>r JbE&p�u E�s&E#G�p,J,E\w�E<K>J-t:��r p,H\w�l|�}r J,{>r J%�� tvu s&l9u E#JFu E%kFtvr J,E%k �hw�E%k�kml9Jm�2t>s&E%k�J,H$#+H%s-y9r E%kFkml9JFu E\�}r J,{>r J

Ñ�H#u E%s?p,r {>G9G9E#JFu t}kml9Jm�2t>s&E\q�{>l9JFu t>��l9E#u u E �

� ��� � � 	 E%kop�u E\q9u l+kFK>J-tvG+w
� tvu s&l9u E#JFu0� r �)tvK>E<w�E%kFw�r µ�H#J,E#G+s&E%kbE#G�p,J,E\u0� r �)tvK>E<w�E�km��G�p,y9z%kmE\q9J,H%s&H%w�E#G�p,E\E&pFu0� r �)tvK>E\J,H#E#u u Eq�{>l9JFu t}kml9Jm�2t>s&E*p,J,{>l9�>H#E
��p�»Qm 	�p�»�h�u E%k*w�r J,E%s?p,r {>G+k�w�� tvG9r km{vp,J,{>q9r E ���H%s-y+tvG�p,r u u {>G9G9H#E%k�kml9J�u t=kml9Jm�2t>s&E�kml9q9q�{�kmH#EYtvG9r km{vp,J,{>q�E

 ¾ ¹ m3À
K�tvJ-s&{>l9J,r J�u0� r �)tvK>E<w�E%k�w�r µ�H#J,E#G+s&E%kFw9tvG+kFs&E&pmp,E�w�r J,E%s?p,r {>G� tvu s&l9u E#JFu t��}{3�>E#G9G9E\w�E%kFH%s#tvJmp-k�po��q�E%k�w�E%kFw�r µ�H#J,E#G+s&E%kFw9tvG+kFs&E&pmp,E�w�r J,E%s?p,r {>G


F¹ 	� y9{>r kmr J7u t�w�r J,E%s?p,r {>G ��Yt:�>E%sSu tF�}{3�>E#G9G9E�u tFq9u l+k��2tvr �9u E�� ��YE%kop[u tFw�r J,E%s?p,r {>G�w�� tvG9r km{vp,J,{>q9r E�J,E%s-y9E#J-s-y9H#E:�

F¹ 	 �XmJpTf � g[»Qm3À
r*tvG+kbl9G|q9J,E#�}r E#J�p,E#�}q+k#�9G9{>l+kb��r kml+tvu r km{>G+k�u E%k �#{>G9E%kFw�� H&p-tvu E#�}E#G�p�w�E%kbJ,H$#+E&��r {>G+kbw�E%kF{>��noE&p-k#�9KS{>l9Js&E}�2tvr J,E>��G9{>l+k�s#tvu s&l9u {>G+k\l9G9E)q9J,E#�}r z#J,E}r �)tvK>E)w�E�km��G�p,y9z%kmE)E#G5kml9q9q�{�k,tvG�p���l9E)u t|kml9Jm�2t>s&E)tvG9r km{vp,J,{>q�EE%kop�kmq�H%s&l9u tvr J,E�q+tvJm�2tvr p,E>����{>l+k*E%kop,r �}{>G+k<tvu {>J-k�u taw�r µ�H#J,E#G+s&E>��q�{>l9J<s&E&pmp,E)kml9Jm�2t>s&E>��E#G�p,J,E}u0� r �)tvK>E�J,H#E#u u EE&p�u0� r �)tvK>E\J,E#K>H#G9H#J,H#E����>{>r Jb²+K>l9J,E<�9� È>Í>��t:�>E%s*s&E\�}r J,{>r J%��r*tvG+kbl9GxkmE%s&{>G+w�p,E#�}q+k#�9G9{>l+kFs#tvu s&l9u {>G+k�q�{>l9Js&E&pmp,E�r �)tvK>E�w�E}km��G�p,y9z%kmE>��kml9J\u E��}r J,{>r J�q+tvJm�2tvr p%��u t)p-tv�9u E}w�� r G+w�E&��w�E%k*{>��noE&p-k*kmEYJ,H$#+H%s-y9r k,k,tvG�p\w�E%k,kml+k#�

��{>l+k\s-y9{>r kmr k,km{>G+k�tvu {>J-k�u takml9Jm�2t>s&EYq�{>l9J\u t>��l9E#u u E�u E�J-tvq9q�{>Jmp�� 	 � ��� ��� �	� ��
 ���� ��
 � � � E%kop<u E�q9u l+k*K>J-tvG+wxq�{�k,kmr �9u E
� � ��� � � 	 J,E#q9J,H%kmE#G�p-tvG�pVu t*w�r kop-tvG+s&E�E#G�p,J,E�u Ebs&E#G�p,J,E�w�E�K>J-t:��r p,H�w�E�u t�kml9Jm�2t>s&E�w�{>G�pS{>GY�>{>r p[u t�J,H$#+E&��r {>GYkml9Ju E\�}r J,{>r J%��E&pFu E<s&E#G�p,J,E<w�E\K>J-t:��r p,H*w�la�}r J,{>r J?�?� � E<s-y9{>r ��E%kopF�}{vp,r �>H*q+tvJFu E*�2tvr p���l9E\u E%kb{>��noE&p-k�H#u {>r K>G9H%k
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Image réelle

Image des index des surfaces

Extraction de la surface supposée anisotrope

Rendu de la surface supposée anisotrope
en surface spéculaire parfaite, et extraction
d e p u i s l ’ i m a g e d e s y n t h è s e

Calcul de l’image des
différences sur la surface
supposée anisotrope
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X7
X6X5X3

X2

X1

X0
Calcul des écarts-types
sur l’image des erreurs,
dans le sens de parcours x

Extraction de la surface
supposée anisotrope
dans l ’image réelle

Extraction de la surface
s p é c u l a i r e p a r f a i t e
dans l’image de synthèse

Sélection, à l’aide de la table des index
pour la plaque anisotrope considéré comme
un miroir parfait, de la surface pour laquelle le
rapport de son aire sur la distance de son
centre de gravité à celui de la surface
a n i s o t r o p e , e s t l e p l u s g r a n d

e

Sélection de la direction
x pour laquelle l’écart-type
moyen sur la surface d’erreur
est le plus petit. Ce vecteur est
la di rect ion d ’anisot ropie

x

surface anisotrope

q =0
0

o

Échantillonnage

de la direction d’anisotropie x

suivant l’angle de rotation ,
autour de la normale n à la surface anisotrope,

q

X4

q =40
2

o

q =20
1

o

X8

recherchée
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w�E�u takml9Jm�2t>s&E�tvG9r km{vp,J,{>q�E>��{>G�p\l9G9E�J,H$#+E&��r {>Gxp,J,{>q�H&p-tvu H#E|��E&p\p,J,{>q��9J,l9r p,H#E:��q�{>l9J*q�{>l9�>{>r J*¨&p,J,E}w�r k,s&J,r ¦�}r G+tvG�p,E\kml9J�u t�w�r J,E%s?p,r {>G=w�� tvG9r km{vp,J,{>q9r EY��u E%k�J-t:�>{>G+k�kmq�H%s&l9u tvr J,E%k�J,E#u tvG+s&H%k�w�E#q9l9r k�u t�kml9Jm�2t>s&E�tvG9r km{vp,J,{>q�Er G�p,E#J-kmE%s?p,E#G�p<u0� {>��noE&p%�VE#G5w�E%k<q�{>r G�p-k*p,J,z%k<H#u {>r K>G9H%k\u E%k<l9G+k�w�E%k�tvl�p,J,E%k-�?�aK�u l+k�u0� {>��noE&p�E%kop�q9J,{�s-y9E>��q9u l+kk,t}q9J,{vnoE%s?p,r {>Gxs&{>G�p,r E#G+w�J-t}w�E�q9r ��E#u k#�+E&p�q9u l+k�k,t}J,H$#+E&��r {>Gxkml9J�l9G9EYkml9Jm�2t>s&E�tvG9r km{vp,J,{>q�E<kmE#J-t)tvG+tvu ��k,tv�9u Eq�{>l9JFE#Gxw�H%w�l9r J,E\l9G9E�w�r J,E%s?p,r {>G|w�� tvG9r km{vp,J,{>q9r E>�
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�������9� Èv� � � ö&�3ó-ý%ç#;�ñ&ó-ý:ü%�:á �&ú ó�ô0ý:ð � ó-üoáSì}�að2áoù:ð��oô0áoö&ç0á�ú þ û ø�ó-ñ?á7à:áoô�à:û 2/�oð2áoö:üoáoô�áoö&ç0ð2áSú ó�ð�� �3áC÷%û õ?ö&�%û ð�ç0ý:áoú ú á[à:ýFüoý��váô0ý:ð�ú ó*ù:ú ó
�#ý:á�ô0ý:ù:ùvõ?ô��oá�ô0ù �oüoý:ú ó-û ð2á�ù3ó-ð � ó-û ç0á�áCç�ú ó*ð�� �3áC÷%û õ?ö)à:ý�üoý��vá�ô0ý:ð�ú ó*ø&,oøFábù:ú ó
�#ý:á ' ó-ö:û ô0õ-ç0ð2õ?ùvá#-�à3ó-ö:ô�ú þ û ø�ó-ñ?áð��oáoú ú á�� � ö(�3ó-ý%ç8;�à:ð2õ?û ç0á��%ú ó�ø&,oøFá7ô0ý:ð � ó-üoá�ì}��ó �Cç��Sümó-ú üoý:ú �oáSô0ý:ð�ú ó�ð�� �3áC÷%û õ?ö*à:ý�ú û �%ð2á �%û õ?ú áCç7à:á[ú þ û ø�ó-ñ?á7ð��oáoú ú áSà:ð2õ?û ç0áSà:áú ó � ñ?ý:ð2á 
 � ë?ë � � ö(�3ó-ô��%à:á[ñ&ó-ý:ü%�:á>;�à:ð2õ?û ç0á��:ú áoô�üoõ?ý:ð��váoô[ë}�|à:áoô�øFõmÿ&áoö:ö:áoô�à:áoô �oümó-ð�ç0ô7ç@ÿ%ùváoô��%áoö&� õ?ö:üCç0û õ?ö�à:á[ú ó�à:û ð2áoüCç0û õ?öà�þ ó-ö:û ô0õ-ç0ð2õ?ù:û á&' ô0áoö:ôVà:á�ù3ó-ð2üoõ?ý:ð2ôSà:á�ú þ û ø�ó-ñ?á[à:áoôVáoð2ð2áoý:ð2ô!-%�

r*tvG+k7l9G�p,J,{>r kmr z#�}E�p,E#�}q+k#�%G9{>l+k7H%s-y+tvG�p,r u u {>G9G9{>G+k7u t�w�r J,E%s?p,r {>G�w�� tvG9r km{vp,J,{>q9r E>�&E#G�s&J,H%tvG�pVw�E%kV�>E%s?p,E#l9J-k
��V����l9E�G9{>l+k*s&{>G+kmr w�H#J,{>G+k�p,{>l9J\�)p,{>l9J<s&{>�}�}EYu E%k\w�r J,E%s?p,r {>G+k*w�� tvG9r km{vp,J,{>q9r E>�+E&p<kml9r �3tvG�p<w�E%k*tvG9K>u E%k*w�EJ,{vp-t3p,r {>G�tvl�p,{>l9J<w�E}u taG9{>J,�)tvu E}�au takml9Jm�2t>s&E)kml9q9q�{�kmH#E}tvG9r km{vp,J,{>q�E>� KS{>l9J�s-y+t>s&l9G9E}w�E)s&E%k<w�r J,E%s?p,r {>G+k#�G9{>l+k�q+tvJ-s&{>l9J,{>G+k�u E%k�q9r ��E#u k\w�E�u t�q9J,{vnoE%s?p,r {>G�w�E�u t=kml9Jm�2t>s&E�tvG9r km{vp,J,{>q�EYw9tvG+k*u0� r �)tvK>E�w�E%k*w�r µ�H#J,E#G+s&E%k#�E&pFG9{>l+k�E#G|w�H%w�l9r km{>G+k�u0� H%s#tvJmpm¦0po��q�E*�}{3�>E#G7��j7E%k�²+K>l9J,E%kb�9� Èv���}{>G�p,J,E#G�pFu0� H#�>{>u l�p,r {>G=w�E<s&E%kbH%s#tvJmp-ko¦0po��q�E%kE#G5��{>G+s?p,r {>G w�E ��q�{>l9J�u txq9u t>��l9Eaw�� tvu l9�}r G9r l9� w9tvG+kYu E%kYr �)tvK>E%k�J,H#E#u u E%k�w�E=u tx²+K>l9J,Ea�9� È>È���Ð�G½�>{>r ps&u tvr J,E#�}E#G�p%����l9E�u t½s&{>l9J,��E�w�E%k=H%s#tvJmp-k)po��q�E%k�E#G���{>G+s?p,r {>G w�E�u0� tvG9K>u E �½q�{�k,kmz%w�E�l9G �}r G9r �Yl9��·�u tw�r J,E%s?p,r {>G�w�� tvG9r km{vp,J,{>q9r E�E%kop�w�{>G+s�J,E#q9J,H%kmE#G�p,H#E�q+tvJSs&Eb�>E%s?p,E#l9JSw�� {>J,r E#G�p-t3p,r {>G �9�JK�tvJ�tvr u u E#l9J-k#�:{>G�s&{>G+kop-t3p,E��l9E�u0� tvu K>{>J,r p,y9�}E\E%kop�q�E#l�kmE#G+kmr �9u EYtvl��=p,E&��p,l9J,E%k�kmE�J,H$#+H%s-y9r k,k,tvG�p�kml9J�u t�kml9Jm�2t>s&E�tvG9r km{vp,J,{>q�E}·�w9tvG+kFu E%kw�E#l��½r �)tvK>E%k�J,H#E#u u E%k#�S��l9Eas&E|km{>r p�q�{>l9J}u Eas&l9��EaJ,{>l9K>E�l9G9r ��{>J,�}E¸��r �)tvK>E=K�tvl+s-y9E=w�Eau tx²+K>l9J,Ea�9� È>È>�?�{>l�u E%k\u r ��J,E%k)��r �)tvK>E)w�J,{>r p,E)w�E}u ta²+K>l9J,E}�9� È>È>�?��u E%k<s&{>l9J,��E%k\km{>G�p�w�r k,s&J,r �}r G+tvG�p,E%k\q�{>l9J<l9G9E�w�r J,E%s?p,r {>Gw�� tvG9r km{vp,J,{>q9r E>��E&p�l9G9E�kmE#l9u E%Å � �jVt)²+K>l9J,E}�9� È>Í)�}{>G�p,J,EYu E�q9J,{�s&E%k,kml+k*w�H%s&J,r p\q9J,H%s&H%w�E#�}�}E#G�p\q�{>l9J\l9G9E}r �)tvK>EYJ,H#E#u u E�q�{�k,kmH%w9tvG�p%��w�Eq9u l+k#��w�E%k�p,E&��p,l9J,E%k#��j�� tvu K>{>J,r p,y9�}E*s#tvu s&l9u E*w�� tv��{>J-w)l9G9E �#{>G9E\��l9r�s&{>J,J,E%kmq�{>G+w)��l9G={>��noE&pbJ,E#q�{>G+w9tvG�p�tvl
s&J,r p,z#J,E � 	 � ��� ��� �	� ��
 ���� ��
 � � � �+Óos&r0��sv� E%kop�u E<u r ��J,E<J,{�kmE<q�{�kmH�kml9J�u t}q9u t>��l9EYw�� tvu l9�}r G9r l9����l9rVE%kop�kmH#u E%s?p,r {>G9G9H>��jVt
w�r µ�H#J,E#G+s&E�E#G�p,J,E�u0� r �)tvK>EYJ,H#E#u u EYE&p<u t=J,H$#+E&��r {>G�kmq�H%s&l9u tvr J,EYq+tvJm�2tvr p,E�w�E}s&E�u r ��J,E}kml9J*u0� {>��noE&p<tvG9r km{vp,J,{>q�EE%kop\E#G+kml9r p,E}s#tvu s&l9u H#E>��E&p\u t=w�r J,E%s?p,r {>G�w�� tvG9r km{vp,J,{>q9r EYkml9J,H%s-y+tvG�p,r u u {>G9G9H#E>� � q+tvJmp,r J\w�E}s&E%k*w�r J,E%s?p,r {>G+k#��u t
� ���[öbð2áoø�ó-ð��#ý:áoð0ó�ú ó[ð2õ��:ý:ô2ç0áoô0ô0á[à:á7ú ó[ç0áoü%�:ö:û �#ý:á��#ù:ý:û ô��#ý:áVà3ó-ö:ô�ú áoô�à:áoý%÷bû ø�ó-ñ?áoô9ð��oáoú ú áoô�ð0ó-à:û ümó-ú áoøFáoö&ç�à:û 2/�oð2áoö&ç0áoô�ø�ó-û ôý%ç0û ú û ô.ó-ö&ç�ú ó\ø&,oøFáFù:ú ó
�#ý:á�à�þ ó-ú ý:øFû ö:û ý:ø���ú þ ó-ú ñ?õ?ð2û ç��:øFá�ó<ümó-ú üoý:ú ��ú ó\ø&,oøFábà:û ð2áoüCç0û õ?ö�à�þ ó-ö:û ô0õ-ç0ð2õ?ù:û á '�� �3E�-%�;�[á�ù:ú ý:ô��ö:õ?ý:ô�ù:ð2õ?ùvõ?ô0õ?ö:ôbáoö}ó-ö:ö:áC÷%áG�~à�þ á!2>áoüCç0ý:áoð�ú áFð2áoö:à:ý)û ö��&áoð2ô0á ;*ù3ó-ð�ç0û ð�à�þ ý:ö:á�û ø�ó-ñ?ábô2ÿ%ö&ç����Cç0û �#ý:á�ñ��oö��oð��oá*ù3ó-ð �9Ùvä#ß.é:× �/�ó � ö*à:á�üoõ?øFù3ó-ð2áoð7ú áoô ���oð2û ç.ó
�:ú áoô �?ó-ú áoý:ð2ô[à:áoô � �Q� � óoÿ#ó-ö&ç[ô0áoð �%û%;�ù:ð2õ#à:ý:û ð2á�üoáCç2ç0á�û ø�ó-ñ?áSó��&áoü�üoáoú ú áoô�ç0ð2õ?ý ���oáoôSù3ó-ð7ö:õ-ç0ð2áó-ú ñ?õ?ð2û ç��:øFá�à:á�ð2áoñ��oö��oð0ó,ç0û õ?ö�à�þ û ø�ó-ñ?áoô��
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�������9� È�Ë � 
#û ø�ý:ú ó,ç0û õ?ö*à:á�ð2áoö:à:ý�û ö��&áoð2ô0á�ó��&áoü ;bñ&ó-ý:ü%�:á�ú þ û ø�ó-ñ?á�ð��oáoú ú á��váCç>;bà:ð2õ?û ç0á�ú þ û ø�ó-ñ?áSà:á�ô2ÿ%ö&ç����oô0á��+�[ý\üoáoö&ç0ð2áà:áoô�û ø�ó-ñ?áoô��#õ?ö(�&õ?û ç�ú ó�ô0ý:ð � ó-üoá�ó-ö:û ô0õ-ç0ð2õ?ùvá�áoö*ó-ú ý:øFû ö:û ý:ø�� �[ö�üoõ?ö:ô2ç.ó,ç0á �#ý:áSú þ áoð2ð2áoý:ð7áoô2ç�ð2áoô2ç��oá�û øFùvõ?ð�ç.ó-ö&ç0áSý:ö:û �#ý:áoøFáoö&çô0ý:ð�ú áoô �võ?ð2à:ô�à:áoô�õ��/:2áCç0ô��&áCç�üoáoüoûvùvõ?ý:ð�à:áoô�ð0ó-û ô0õ?ö:ô �#ý:û3ö�þ õ?ö&ç�ð2û áoöJ;+�&õ?û ð�ó��&áoüVö:õ-ç0ð2áVç0áoü%�:ö:û �#ý:áSà�þ ó-ö3ó-ú ÿ%ô0áVù��:õ-ç0õ?ø&�Cç0ð2û �#ý:á��
1 þ áC÷%ù:ú û ümó,ç0û õ?öFà:á7ú þ áC÷%û ô2ç0áoö:üoáVà:áoô�ñ?ð0ó-ö:à:áoô�áoð2ð2áoý:ð2ô�áoöFà:á��:õ?ð2ô�à:á7üoáoô�üoõ?ö&ç0õ?ý:ð2ô�ô0õ?ö&ç�à:õ?ö:ö��oáoô�à3ó-ö:ô�ú á7ù3ó-ð0ó-ñ?ð0ó-ù��:áSüoû ��ó-ù:ð��oô��

�}E%kml9J,E<w�E<u0� H%s#tvJmpm¦0po��q�E*�}{3�>E#Gaq�E#J,�}E&p�w�E<w�H%w�l9r J,E<l9G9E\E&p�l9G9E�kmE#l9u E<w�r J,E%s?p,r {>G|w�� tvG9r km{vp,J,{>q9r E ��V�
��G9E)��{>r k<u txw�r J,E%s?p,r {>G5w�� tvG9r km{vp,J,{>q9r E�p,J,{>l9�>H#E>��u tx��l+t3p,J,r z#�}E}E&p�w�E#J,G9r z#J,E)H&p-tvq�E�w�E)u t|J,E%s-y9E#J-s-y9E)w�E)u tIbD�r � tvG9r km{vp,J,{>q�EFs&{>G+kmr kop,E��\�}r G9r �}r kmE#J�u t\��{>G+s?p,r {>G)w�� E#J,J,E#l9J�E#G�p,J,EFu E%k�w�E#l��}r �)tvK>E%k#�vkml9J �

�
E&p �

�
� "�Gq9J-t3p,r ��l9E>��q�{>l9J\u0� r �)tvK>E�w�E}u t�²+K>l9J,E��9� È�Ë���u0� tvu K>{>J,r p,y9�}E}t)p,J,{>l9�>H (aw�E#K>J,HYq�{>l9J\u0� tvG9K>u E}w�� tvG9r km{vp,J,{>q9r E���>{>r J�²+K>l9J,E\�9� Èv���?��s&E\��l9r7kmr K>G9r ²+E*��l9E\u t�w�r J,E%s?p,r {>G=w�� tvG9r km{vp,J,{>q9r E�E%kopFs&{>G���{>G+w�l9E\t:�>E%s�u E\�>E%s?p,E#l9J ��ew�lJ,E#q�z#J,E\u {�s#tvu7��u t}kml9Jm�2t>s&E>�

2=º ¿ p;m3¹ k/1[¼½À � � K�kmE#l+w�{v¦C´�u K>{>J,r p,y9�}E�w�� tvG+tvu ��kmE�w�l¸po��q�Eaw�E=kml9Jm�2t>s&E�w�r µ�l+k#�Skmq�H%s&l9u tvr J,E>�7r km{vp,J,{>q�E)E&ptvG9r km{vp,J,{>q�E
�XmJpTf � g[»Qm3À ´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%��r p,E#J � J,E#J,E#G+w�l7�>K>J,{>l9q�E>��r �}K � J,H#E#u u E>��r �}K � km��G�p,y9H&p,r ��l9E:�
��p�»Qm
	�p�»�h<u E%kbK>J,{>l9q�E%k � 
 ¾ ¹ m3À
� ¹�� � �B2=ºcp;mJh� � � � � �CG+kmH#J,E#J�u t�q+tvJmp,r E<s&{>J,J,E%kmq�{>G+w9tvG�p,E\w�E\u t���{>G+s?p,r {>G|´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%�0��q9J,H%s&H%w�E#G�p,E
� ¹ 	 p 	
� ¹[K>J,{>l9q�E�� ���.� po��q�E � � w�r µ�l+k � kmq�H%s&l9u tvr J,E�2=ºcp;mJh� y+tvG9K>E � Ò*J,{>l9q�E � r�r µ�l+k-Ñ�q�H%s&l9u tvr J,E � E#G � Óokm{vp,J,{>q�E���K>J,{>l9q�E�� �������
� ¹ 	 p 	
� ¹[K>J,{>l9q�E�� ���.� po��q�E � � r km{vp,J,{>q�E 2=ºcp;mJh� y+tvG9K>E � Ò*J,{>l9q�E � Óokm{vp,J,{>q�E � E#G � ´�G9r km{vp,J,{>q�E���K>J,{>l9q�E�� �������

F¹ 	 h%¹


F¹ 	 h%¹

F¹ 	 h%¹


F¹ 	

F¹ 	 �XmJpTf � g[»Qm3À
jVt���{>G+s?p,r {>G}w�� E#J,J,E#l9J�E#G �

�
E&p �

�
�*�}r G9r �}r kmE#J�w�E#��r E#G�p�w�{>G+sbu t*q9J,E#�}r z#J,EFkml9Jm�2t>s&EbE#G}y+tvl�p��*K�tvl+s-y9Ew�E�u t�²+K>l9J,E��9� ÈvÇ9� � E&pmp,E���{>G+s?p,r {>G�E%kop��2t>s&r u E#�}E#G�p��}r G9r �}r k,tv�9u E*q+tvJ�u t��}H&p,y9{�w�E\w�lakmr �}q9u E&��E��2��l9E*G9{>l+kl�p,r u r km{>G+k�w9tvG+k<�� �¡�¢-£9¤ ¥+�?�[{>l¸u t|�}H&p,y9{�w�E=w�EwKS{3Á�E#u u0�7E&pYs&{>G��>E#J,K>E}E#G¸l9G9E=s&r G+��l+tvG�p-tvr G9E�w�� r p,H#J-t3p,r {>G+k�2km{>r p�E#G���r J,{>G &3y�w�EFs#tvu s&l9u0�3t:�>E%sJ$/(�J-t:�>{>G+k7J,E#u tvG+s&H%k[q�{>l9J�s-y+t>��l9E�J-t:�>{>G<q9J,r �)tvr J,Ebt3pmp,E#r K>G+tvG�pSu t*kml9Jm�2t>s&EtvG9r km{vp,J,{>q�E:�?��j7E%k�r �)tvK>E%k�J,H%kml9u p-t3p-k�{>��p,E#G�l9E%k�q�{>l9JFu t}kml9Jm�2t>s&E\tvG9r km{vp,J,{>q�E*km{>G�pFs&E#u u E%kFw�E\u t�²+K>l9J,E\�9� È�Ë��E&p�s&E#u u E<w�E\u tY²+K>l9J,E<�9� Ç9É}�2��l9rVs&{>G�p,r E#G�p�w�E%k�p,E&��p,l9J,E%k-��tvlaq+tvJ-tvK>J-tvq9y9E*kml9r �3tvG�p%��Ð�Gxs&{>G+kop-t3p,E*E#Gxs&E<��l9rs&{>G+s&E#J,G9Ebu0� r �)tvK>E��9� È�Ë��>��l9EFu0� E#J,J,E#l9J�kml9J�u t\q9u t>��l9E�w�� tvu l9�}r G9r l9� E%kop�J,E%kop,H#EFH#u E#�>H#E>� � E%s&r+t<w�E#l��}J-tvr km{>G+kq9J,r G+s&r q+tvu E%k���{>Jmp,E#�}E#G�p<s&{>J,J,H#u H#E%k#�B"�G��2tvr p%��u {>J-k*w�E}u tas&{>G+kop,J,l+s?p,r {>G�w�E}u tak,s&z#G9E>��G9{>l+k\t:�>{>G+k��}{�w�H#u r kmHu t�km{>l9J-s&E�w�E�u l9�}r z#J,E�w�E��2t7z&{>G�p,J,z%kYtvq9q9J,{:��r �)t3p,r �>Ex��l9G5E#G+kmE#�Y�9u E=w�E)p,J,r tvG9K>u E%k\��{>J,�)tvG�p�l9G~s&E#J-s&u E:�?�tvu {>J-k\��l9E�s&E#u u E&¦Cs&r�E%kop<E&��p,J,¨#�}E#�}E#G�pYs&{>�}q9u E&��Ex��u t|kml9Jm�2t>s&E}H#�}E&pmp,J,r s&E}E%kop�l9G9E)�3t>k,��l9E}E#G5tvu l9�}r G9r l9�|�kml9J}u t>��l9E#u u EaE%kop}q�{�kmH#Eal9G9E|K>J,r u u E=E#G t>s&r E#J%�[E&p�tvl�p,{>l9J}w�E|u t>��l9E#u u Eaw�E%k}q+tvG9G9E%tvl��5G9{>r J-k�q�E#J,�}E&pmp,E#G�pw�E)s-y9{>r kmr J\u t|w�r J,E%s?p,r {>G¸w�� H#�}r k,kmr {>G��?�7´�q9J,z%k\E&��q�H#J,r �}E#G�p-t3p,r {>G+k#��G9{>l+k\t:�>{>G+k�p,J,{>l9�>H}s&E)��l9r�q9J,{�w�l9r k,tvr pl9G½p,E#ubH%s#tvJmp�E#G�p,J,E=u E%k�w�E#l��5r �)tvK>E%k=·Sr uFk#� t:�>z#J,E���l9E=u E%k�q+tvG9G9E%tvl��½w�r J,E%s?p,r {>G9G9E#u kYw�Eau t�km{>l9J-s&Eakm{>G�p
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2=º ¿ p;m3¹ k/1[¼½À �;] K�J,{�s&H%w�l9J,E%k)�}{�w�r ²�tvG�p�u E%k)q9J,{>q9J,r H&p,H%k�w�E%k�kml9Jm�2t>s&E%k}r km{vp,J,{>q�E%k){>l�tvG9r km{vp,J,{>q�E%k#��E#G��{>G+s?p,r {>G|w�E%kFE#J,J,E#l9J-kbs#tvu s&l9u H#E%k
�XmJpTf � g[»Qm3À � y+tvG9K>E � Ò*J,{>l9q�E � r�r µ�l+k-Ñ�q�H%s&l9u tvr J,E � E#G � Óokm{vp,J,{>q�E���K>J,{>l9q�E:�
� ¹[K>J,{>l9q�E>� � �xkmE#l9r u � w�r µ�l+k � kmq�H%s&l9u tvr J,E�2=ºcp;mJhK>J,{>l9q�E>� po��q�E � r km{vp,J,{>q�E �K>J,{>l9q�E>� ��{>G+s?p,r {>G � E#J,J,E#l9J � E#J,J,E#l9J � IbD�r � �0���

F¹ 	 h%¹


F¹ 	 �XmJpTf � g[»Qm3À
�XmJpTf � g[»Qm3À � y+tvG9K>E � Ò*J,{>l9q�E � Óokm{vp,J,{>q�E � E#G � ´�G9r km{vp,J,{>q�E���K>J,{vl9q�E:�
� ¹[K>J,{>l9q�E>� � �xkmE#l9r u � r km{vp,J,{>q�E�2=ºcp;mJhK>J,{>l9q�E>� po��q�E � tvG9r km{vp,J,{>q�E �
� � ©Vt���{>G+s?p,r {>Gxw�� E#J,J,E#l9JbG9E<s-y+tvG9K>E\q+t>kbq+tvJFJ-tvq9q�{>JmpF��u0� r km{vp,J,{>q9r E}·�E#J,J,E#l9J � IbD�r � �0�


F¹ 	 h%¹

F¹ 	 �XmJpTf � g[»Qm3À

u H#K>z#J,E#�}E#G�p)kml9J,H#u E#�>H%kYq+tvJ}J-tvq9q�{>Jmp)��k,t��+t>kmEaH#�}E&pmp,J,r s&E>��u tvr k,k,tvG�p}tvr G+kmrb²+u p,J,E#J}l9G u H#K>E#J��2tvr k,s&E%tvl w�Eu l9�}r z#J,E�w�r J,E%s?p,E��>E#J-k)u t¸q9u t>��l9E�w�� tvu l9�}r G9r l9�)Å � � � Ex�2tvr k,s&E%tvl�q9J,{3�>{���l9Exw9tvG+k�u0� r �)tvK>ExJ,H#E#u u E>��w�� l9G9Eq+tvJmp%�Vl9G~kml9J,H%s&u tvr J,E#�}E#G�pYw�l½�Yl9J�w�J,{>r pYE&p%�Sw�� tvl�p,J,E�q+tvJmp%�Vu t�s&J,H%t3p,r {>G5w�Eaw�E#l��¸y+tvu {�k�E#u u r q�p,r ��l9E%k�kml9Ju Ex�Yl9J�w�l ��{>G+w q+tvJ)J,H$#+E&��r {>G w�Exu t�u l9�}r z#J,E�w�r J,E%s?p,E���p,J-t:�>E#J-k�u t�q9u t>��l9E�w�� tvu l9�}r G9r l9�|� � E%k�w�E#l��q9y9H#G9{>�}z#G9E%kFkm{>G�pbJ,E%kmq�{>G+k,tv�9u E%kbw�E%k�E#J,J,E#l9J-k�q9J,H%kmE#G�p,E%kbw9tvG+k�u0� r �)tvK>E<w�J,{>r p,E\w�E<u t�²+K>l9J,E<�9� È�Ë�� � {>�}�}EG9{>l+k<J,E#K�tvJ-w�{>G+k\s&E&pmp,E�q9u t>��l9E�w�� tvu l9�}r G9r l9�|�[G9{>l+k<�>{3�>{>G+k*H#K�tvu E#�}E#G�pYs&E%k<y+tvu {�k��ap,J-t:�>E#J-k*u t|q9u t>��l9E>���l9rV{>G�p�w�E\��{>Jmp,E%kFE#J,J,E#l9J-k\·+s&E%kFE#J,J,E#l9J-kFkmE<J,H$#+H%s-y9r k,k,tvG�p�w�{>G+s<kml9J�u t}q9u t>��l9E>�9G9{vp,J,E�tvu K>{>J,r p,y9�}E\E%kop,r �}E¦C��nol+kop,E}p,r p,J,E&¦���l9E�u0� E#J,J,E#l9J<kml9J<u t=q9u t>��l9E}E%kop<H#u E#�>H#E>�ar�E}q9u l+k#�Vs&{>�}�}E�G9{vp,J,E}�}H&p,y9{�w�E)w�� tvG+tvu ��kmE�G9Eq9J,E#G+w5E#G~s&{>�}q�p,Ea��l9E=u txJ,H$#+E&��r {>G½w�l s&l9��E>�[G9{vp,J,E=tvu K>{>J,r p,y9�}E=txp,J,{>l9�>H)u t�w�r J,E%s?p,r {>G~w�� tvG9r km{vp,J,{>q9r E{>q�p,r �)tvu E>��s&E*��l9r�E&��q9u r ��l9E*q�{>l9J-��l9{>r�u0� E#J,J,E#l9J�E%kop��2tvr �9u E\w9tvG+k�u tYJ,H$#+E&��r {>G=w�las&l9��E\kml9J�u tYq9u t>��l9E>���)tvr kq+t>k�tvr u u E#l9J-kFq9l9r k,��l9E�u t�km{>l9J-s&E�w�EYu l9�}r z#J,E�E%kop��)tvuV�}{�w�H#u r kmH#E>��Ñ�rSs&E&pmp,E�E#J,J,E#l9J�w�E��}{�w�H#u r k,t3p,r {>G�w�E�u tkm{>l9J-s&E�t=l9G9E�r G+s&r w�E#G+s&E���{>Jmp,E}kml9J\u0� r �)tvK>E�w�E)km��G�p,y9z%kmE�w�E}u t�²+K>l9J,E��9� È�Ë���{>G�s&{>G+kop-t3p,E}��l7� E#u u E�G7� E#G�ttvl+s&l9G9E\��r kmr �9u E���u0� {�E#r u�G�l|E#Gap,{>l�p�s#t>k#��kml9JFu0� r �)tvK>E\q9u l+k�s&{>�}q9u E&��E<�9� Ç9É>�

� � � ö � ó-û ç��:ü?þ áoô2çVáoö:üoõ?ð2á�ù:ú ý:ôVô0ý��%ç0û ú á �#ý:á�üoáoú ó	�3ú ó�ú ý:øFû �oð2á �#ý:û ç2ç.ó-ö&ç[ú á+� õ?ö:à*à:ý*üCÿ%ú û ö:à:ð2á �oøFáCç2ç0áoý:ð����?óbô0á�ð�� �3�oü%�:û ðVô0ý:ðú ó*ñ?ð2û ú ú ábô0û ç0ý��oá ;*ú ó*ô0õ?ð�ç0û á�à:ý�üCÿ%ú û ö:à:ð2á��;|�áCç2ç0á�ú ý:øFû �oð2á�ç0ð0ó��&áoð2ô0á�áoö}ñ?ð0ó-ö:à:á�ù3ó-ð�ç0û á�ú ó�ñ?ð2û ú ú áFø&�Cç.ó-ú ú û �#ý:á���ç.ó-ö:à:û ô �#ý:á�ú áð2áoô2ç0á�áoô2ç[ð�� �3�oü%�:û+ù3ó-ð[áoú ú á �&áoð2ôSú óbù �oð2û ù����oð2û á�à:ý<üCÿ%ú û ö:à:ð2á��L|�áCç2ç0á�ù �oð2û ù����oð2û á�ö�þ �Cç.ó-ö&ç�ù3ó-ô[ù3ó-ð � ó-û ç0áoøFáoö&çSüoú õ?ô0á��váoú ú á�ú ó-û ô0ô0áômþ �oü%�3ó-ù:ùváoðVý:ö:á�ù3ó-ð�ç0û á�à:á�ú ó�ú ý:øFû �oð2á+�#ý:û/�?óbáoö:ô0ý:û ç0á�û ú ú ý:øFû ö:áoð�ú ó�ù:ú ó
�#ý:á�à�þ ó-ú ý:øFû ö:û ý:ø��
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2=º ¿ p;m3¹ k/1[¼½À � � K�kmE#l+w�{v¦C´�u K>{>J,r p,y9�}E<w�� tvG+tvu ��kmE*r G�p,H#K>J-tvG�pFu E%kFkml9Jm�2t>s&E%k�r km{vp,J,{>q�E%kbE&p�tvG9r km{vp,J,{>q�E%k
�XmJpTf � g[»Qm3À DFE#K>E#G9E#J,E � Ñ�s&E#G9E��0�
	 ¾
	 k��)»[À "�J,J,E#l9Jbp,{vp-tvu E���r �}K � J,H#E#u u E�¦�r �}K � km��G�p,y9z%kmE:�	� kmE#l9r u�
 ¾ ¹ m3À
��p�»Qm
	�p�»�h<u E%kbK>J,{>l9q�E%k � 
 ¾ ¹ m3À
� ¹�� � �B2=ºcp;mJh� � � � � �CG+kmH#J,E#J�u t�q+tvJmp,r E<s&{>J,J,E%kmq�{>G+w9tvG�p,E\w�E\u t���{>G+s?p,r {>G|DFE#K>E#G9E#J,E � Ñ�s&E#G9E��0��q9J,H%s&H%w�E#G�p,E
� ¹ 	 p 	
� � Â�l9Jm�2t>s&E*r km{vp,J,{>q�E �

� ¹[K>J,{>l9q�E�� ���.� po��q�E � � r km{vp,J,{>q�E 2=ºcp;mJh
� � �xr G9r �}r k,t3p,r {>Gaw�E<u0� E#J,J,E#l9JbE#G ��� ��� E&p ���
�xr G9r �}r kmE#J ��� {>G+s?p,r {>G � Óokm{vp,J,{>q�E � Ñ�r �}q9u E&��E���K>J,{>l9q�E�� �������

� ¹ 	 p 	
� � Â�l9Jm�2t>s&E\tvG9r km{vp,J,{>q�E �

� ¹[K>J,{>l9q�E�� ���.� po��q�E � � tvG9r km{vp,J,{>q�E 2=ºcp;mJh� tvu s&l9u E#J � r�r J,E%s?p,r {>G � ´�G9r km{vp,J,{>q9r E���K>J,{>l9q�E�� ���.� ������
� � �xr G9r �}r k,t3p,r {>Gaw�E<u0� E#J,J,E#l9JbE#G �

�
� �

�
t:�>E%s�u E ��� E&p ��� w�lxs#tvu s&l9u�r km{vp,J,{>q�E\E&p

� � Ã E\�>E%s?p,E#l9J ��xE%kop,r �}H
�xr G9r �}r kmE#J ��� {>G+s?p,r {>G � ´�G9r km{vp,J,{>q�E � Ñ�r �}q9u E&��E���K>J,{>l9q�E�� �������


F¹ 	 h%¹

F¹ 	 h%¹


F¹ 	 h%¹

F¹ 	� tvu s&l9u E#JFr �)tvK>E\w�E�km��G�p,y9z%kmE<w�E#q9l9r kFu E%kbG9{>l9�>E%tvl���q+tvJ-tv�}z&p,J,E%kbw�E�IbD�r � �+t:�>E%s�K�y9{�E#G9r �´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%��r p,E#J � J,E#J,E#G+w�l7��K>J,{>l9q�E>��r �}K � J,H#E#u u E>��r �}K � km��G�p,y9H&p,r ��l9E:���


F¹ 	

F¹ 	 �XmJpTf � g[»Qm3À

�T^ �a^`_a^ � � »QmJi ¾ f>ÀLhjk%À �ak%»Qm � ÀLh
j7E%k<kml9Jm�2t>s&E%k�p,E&��p,l9J,H#E%k�km{>G�p<J,E#u t3p,r �>E#�}E#G�p*�2t>s&r u E%k��=p,J-tvr p,E#J�w9tvG+k\G9{vp,J,E}q9J,{>�9u H#�)t3p,r ��l9E>� "�G¸E&µ�E&p%�s&{>�}�}E�G9{>l+k�G9E�q�{�k,kmH%w�{>G+k���l7� l9G9E\kmE#l9u E�r �)tvK>E�w�E�J,H&��H#J,E#G+s&E>��r u�E%kopbE&��p,J,¨#�}E#�}E#G�p�w�r ��s&r u E\w�E*k,t:�>{>r J�kmrl9G�H%s&u t3pbkmq�H%s&l9u tvr J,E>�>l9G9E�J,H$#+E&��r {>G7�>{>l)l9G9E*r G�p,E#Jm¦.J,H$#+E&��r {>G}q9J,H%kmE#G�p,E�w9tvG+k�u t �#{>G9EFp,E&��p,l9J,H#E*w�E�u0� r �)tvK>E>��2tvr p�q+tvJmp,r EYw�E�u t}p,E&��p,l9J,E�{>J,r K>r G+tvu E<{>lxG9{>G7� ��lxE&p\tvu0� Æ È>Í�É3��È>Í>È%Ï[l�p,r u r kmE#G�p*q9u l+kmr E#l9J-k�w�r �%tvr G9E%k�w�� r �)tvK>E%kkm{>l+k\w�E%k�tvG9K>u E%k\w�r µ�H#J,E#G�p-k#��r u�w�E#��r E#G�pYtvu {>J-k���E%tvl+s&{>l9q�q9u l+k�tvr kmH�q�{>l9J<E#l���w�� E%kop,r �}E#J<u t=p,E&��p,l9J,E}G9{>GH%s&u tvr J,H#E��2k,tvG+k�H%s&u t3p*kmq�H%s&l9u tvr J,E�q+tvJ�E&��E#�}q9u E:�?��s#tvJ�{>G�q�E#l�p*u t)J,E%s&{>G+kop,r p,l9E#J�q+tvJ*w�H%w�l+s?p,r {>G�kml+s#s&E%k,kmr �>Ew�E#q9l9r kFq9u l+kmr E#l9J-kbr �)tvK>E%k�J,H#E#u u E%k#�
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#û ø�ý:ú ó,ç0û õ?öbà:áVð2áoö:à:ý�û ö��&áoð2ô0áSó��&áoü ;�ñ&ó-ý:ü%�:á[ú þ û ø�ó-ñ?á7ð��oáoú ú á��#áCç ;�à:ð2õ?û ç0áSú þ û ø�ó-ñ?á�à:áVô2ÿ%ö&ç����oô0á��%ù3ó-ð�ó-ù:ù:ð2õm÷%û �ø�ó,ç0û õ?ö:ô7ú ó-ø��váoð�ç0û áoö:ö:áoô��3ô0ù �oüoý:ú ó-û ð2áoô��3ð2ý:ñ?ý:áoý:ô0áoô[áCç7ç0áC÷#ç0ý:ð2áoú ú áoô��

��{>l+k�G9E|k,t:�>{>G+kYq+t>k�E%kop,r �}E#J}q�{>l9J}u Ea�}{>�}E#G�p%�Sp,{>l�p�s&{>�}�}E r�J,E&pmp-t 
�r k�E&p�tvu0� Æ Ív�%Ï�{>l j7{�k,s&{�kYE&ptvu0� Æ É%Ç�È#Ï.��s&E%k�H%s&u t3p-k}kmq�H%s&l9u tvr J,E%k}kml9J)w�E%kYp,E&��p,l9J,E%k|·SG9{>l+k}w�H%s&{>l9q�{>G+k}w�r J,E%s?p,E#�}E#G�p)u E%kYp,E&��p,l9J,E%k)w9tvG+k
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Image réelleImage des index des objets
(une couleur aléatoire pour
chaque objet)

Extraction
de texture

Projection des sommets de
la surface sur la texture

texture
déwarpée

(non calculée)

mise en correspondance des sommets
de la texture warpée avec ceux de la
texture  déwarpée

Dewarping
de texture
(sans grille d’interpolation)

calcul résolution
texture déwarpée

texture
rectangulaire

déwarpée

Extraction
index livre

�
�������9� ÈvÎ � .+ð2õ#üoáoô0ô0ý:ôVà�þ áC÷#ç0ð0ó-üCç0û õ?ö<áCç[à:á�å:ß �+Ý#$@Þv× é%Ø�à:áSç0áC÷#ç0ý:ð2áoô

Texture warpée originale Table d’index de patchs
3D de l’objet poster

(une couleur aléatoire
pour chaque élément)

Moyennage des intensités
des pixels, recouverts par
chaque patch pour leur
calculer une réflectance

�
�����3�9� Ç>Ì�� |�ó-ú üoý:ú&à:áoô�ð�� �3áoüCç.ó-ö:üoáoô+à:û 2>ý:ô0áoô�à:áoô�ù3ó,ç0ü%�:ô9ùvõ?ý:ð�ý:ö:á+ç0áC÷#ç0ý:ð2á�à:á�ú þ û ø�ó-ñ?á9ð��oáoú ú á�� 1 á+ö:û �&ámó-ý�à:á�à:û ô0üoð��Cç0û ô.ó,ç0û õ?öà:á�ú ó�ô0ý:ð � ó-üoá�áoö*ù3ó,ç0ü%�:ôSó��Cç���û üoû/�&õ?ú õ?ö&ç.ó-û ð2áoøFáoö&çSáC÷:ó-ñ��oð���ùvõ?ý:ð7ð2áoö:à:ð2á�ú þ%áC÷%áoøFù:ú á�ù:ú ý:ô7áC÷%ù:ú û üoû ç0á��
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u0� r �)tvK>E�J,H#E#u u E�E&p*J,E%s&{>q9r {>G+k�p,E#uS��l9E#uSs&E%k�H%s&u t3p-k�kmq�H%s&l9u tvr J,E%k#� � E#q�E#G+w9tvG�p%��r u[E%kop�J-tvr km{>G9G+tv�9u E�w�E�q�E#G+kmE#J��l9E=kmr�G9{>l+kYw�r kmq�{�km{>G+k�w�E�q9u l+kmr E#l9J-k<r �)tvK>E%k#�7r u�E%kopYq�{�k,kmr �9u E�w�� t:�>{>r J<u t|p,E&��p,l9J,E�km{>l+k�w�E%kYtvG9K>u E%k�w�r �@¦��H#J,E#G�p-kY·�tvr G+kmrSr u[E%kop\q9J,{>�+tv�9u E���l9EYu E%k*H%s&u t3p-k*kmq�H%s&l9u tvr J,E%k*kmE �&w�H#q9u t>s&E#G�p ��kml9J*u t)p,E&��p,l9J,E�E&p<��l9E�G9{>l+kq9l9r k,kmr {>G+k�E#Gaw�H%w�l9r J,E*u t<p,E&��p,l9J,E\k,tvG+k�s&E%k�H%s&u t3p-k#� � E&pmp,E\q+tvJmp,r E�G7� E%kopF��l9E*q9l9J,E#�}E#G�p�p,y9H#{>J,r ��l9E>��E&pFG9{>l+kG9E\u0� t:�>{>G+k�q+t>kbE#G+s&{>J,E*r �}q9u H#�}E#G�p,H#E>��q9l9r k,��l9E\G9{>l+k�G9E<w�r kmq�{�km{>G+k�q�{>l9JFu E\�}{>�}E#G�p���l9E<w�� l9G9E<kmE#l9u E\E&pl9G9r ��l9E<r �)tvK>E\q+tvJFk,s&z#G9E>�

2=º ¿ p;m3¹ k/1[¼½À � � K�J,{�s&H%w�l9J,E%kb�}{�w�r ²�tvG�pFu E%kFq9J,{>q9J,r H&p,H%kbw�E%kFkml9Jm�2t>s&E%k�p,E&��p,l9J,H#E%k
�XmJpTf � g[»Qm3À � y+tvG9K>E � Ò*J,{>l9q�E � ´�G9r km{vp,J,{>q�E � E#G � tVE&��p,l9J,E���K>J,{>l9q�E:�
� ¹[K>J,{>l9q�E>� � �xkmE#l9r u � tvG9r km{vp,J,{>q�E�2=ºcp;mJhK>J,{>l9q�E>� po��q�E � p,E&��p,l9J,E �
� � ©Vt�kml9Jm�2t>s&E\E%kop�s&{>G+kmr w�H#J,H#E<s&{>�}�}E\l9G9E�kml9Jm�2t>s&E�p,E&��p,l9J,H#E>�9G9{>l+kbE&��p,J-t:�>{>G+k�u E%k
� � «2E&��p,l9J,E%k�q+tvJF{>��noE&p%��E&p�tvq9q9u r ��l9{>G+kbl9G9E<J,E%w�J,E%k,kmE#�}E#G�p<����¢���® Ä ¯�¤ £�ª���q�{>l9JFq�{>l9�>{>r Jbu E%kbl�p,r u r kmE#J
��p�»Qm
	�p�»�h u E%kb{>��noE&p-k � 
 ¾ ¹ m3À� tvu s&l9u E#J � tVE&��p,l9J,E���K>J,{>l9q�E>� {>��noE&p � � �.��r �}K � J,H#E#u u E:���

F¹ 	


F¹ 	 h%¹

F¹ 	 �XmJpTf � g[»Qm3À

2=º ¿ p;m3¹ k/1[¼½À � � K�kmE#l+w�{v¦Ctvu K>{>J,r p,y9�}E%kbw�E<s#tvu s&l9uVw�E%k�p,E&��p,l9J,E%k
�XmJpTf � g[»Qm3À � tvu s&l9u E#J � tVE&��p,l9J,E���{>��noE&p%��r �}K � J,H#E#u u E:�
� � ©7E%k�J,H$#+E%s?p-tvG+s&E%kFw�E%kbq+t3p-s-y+kFkm{>G�p�s#tvu s&l9u H#E%kFw�E#q9l9r kbu t�p,E&��p,l9J,E\{>J,r K>r G+tvu E\w�H&��{>J,�}H#E
� � ¬mr G9{>G=u E<J,E%w�J,E%k,kmE#�}E#G�pFw�E<u tYp,E&��p,l9J,E\q�E#l�p��9r tvr kmE#Jbu E�s#tvu s&l9u7w�E%k ���{>��noE&p � �bp,E&��p,l9J,E � p,E&��p,l9J,E\E&��p,J-tvr p,E<w�E<u0� r �)tvK>E\J,H#E#u u E*K>J x>s&E\�}u tYp-tv�9u E<w�� r G+w�E&�|w�E%kF{>��noE&p-k �
��p�»Qm
	�p�»�h<u E%kbq+t3p-s-y+k � 
 ¾ ¹ m3À� tvu s&l9u E#JFq+tvJb{vµ�k,s&J,E#E#G�¦.J,E#G+w�E#J,r G9KYu t}J,H$#+E%s?p-tvG+s&E\w�r µ�l+kmE<�}{3�>E#G9G9E<w�l|q+t3p-s-y�
��@²+K>l9J,E<�9� Ç>Ì����

F¹ 	
� � 	FE%w�J,E%k,kmE#�}E#G�p<� � ��¢���® Ä ¯�¤ £�ª���w�E\u tYp,E&��p,l9J,E<q�{>l9JFu E<J,E#G+w�l=²+G+tvu� tvu s&l9u E#JFu E%kFs&{�{>J-w�{>G9G9H#E%kbw�E%kFkm{>�}�}E&p-kFw�E%kb�2t>s&E&pmp,E%kFw�E<u0� {>��noE&p%��q9J,{vnoE&p,H%kFkml9JFu0� r �)tvK>E �DFE%w�J,E%k,kmE#J�{>��noE&p � �bp,E&��p,l9J,E�E#G kmE�kmE#J,�3tvG�paw�E%k=s&{�{>J-w�{>G9G9H#E%k)q9J,H%s&H%w�E#G�p,E%k�q�{>l9Jaq9J,{�w�l9r J,E�l9G9Er �)tvK>E\J,E%s?p-tvG9K>l9u tvr J,E��@²+K>l9J,E<�9� ÈvÎ����


F¹ 	 �XmJpTf � g[»Qm3À

2=º ¿ p;m3¹ k/1[¼½À � � K�kmE#l+w�{v¦Ctvu K>{>J,r p,y9�}E%kbw�E<s&{>J,J,E%s?p,r {>G=r p,H#J-t3p,r �>E<w�E%k�p,E&��p,l9J,E%k
�XmJpTf � g[»Qm3À � {>J,J,r K>E#J � tVE&��p,l9J,E���{>��noE&p%�>r �}K � J,H#E#u u E>��r �}K � km��G�p,y9H&p,r ��l9E:�
� � �Stvu s&l9u�w�E<u0� r �)tvK>E<w�E%kbE#J,J,E#l9J-kp,E&��p,l9J,E � p,�}q��xp,E&��p,l9J,E\E&��p,J-tvr p,E\w�E<u0� r �)tvK>E<km��G�p,y9H&p,r ��l9E\J,E#K>H#G9H#J,H#E �
p,E&��p,l9J,E � � � p,E&��p,l9J,E���{>��noE&p%� r �}K � J,H#E#u u E:�

p,E&��p,l9J,E � p,�}q �
� tvu s&l9u E#JFG9{>l9�>E#u u E�p,E&��p,l9J,E<G9{>l9� � p,E&��p � {>��noE&p � �~p,E&��p,l9J,E �=p,E&��p,l9J,E � � �� � �Stvu s&l9u�w�E%kFJ,H$#+E%s?p-tvG+s&E%kbw�E%kbq+t3p-s-y+kbq�{>l9J�u0� H%��l+t3p,r {>G|w�E\J-t>w�r {�kmr p,H
��p�»Qm
	�p�»�h<u E%kbq+t3p-s-y+k �akmE\q9J,{vnoE&p-tvG�p�kml9JFG9{>l9� � p,E&��p�
 ¾ ¹ m3À� tvu s&l9u E#J ��� � s&{>�}�}E<u t��}{3�>E#G9G9E\w�E%kFr G�p,E#G+kmr p,H%kFw�E<q9r ��E#uJ,E%s&{>l9�>E#Jmp-k�q+tvJFu t}q9J,{vnoE%s?p,r {>Gaw�E � �

F¹ 	
� � 	FE%w�J,E%k,kmE#�}E#G�pFw�E\u t}G9{>l9�>E#u u E�p,E&��p,l9J,E<q�{>l9JFu E<q9J,{�s-y+tvr G=J,E#G+w�l� tvu s&l9u E#JFu E%kFs&{�{>J-w�{>G9G9H#E%kbw�E%kFkm{>�}�}E&p-kFw�E%kb�2t>s&E&pmp,E%kFw�E<u0� {>��noE&p%��q9J,{vnoE&p,H%kFkml9JFu0� r �)tvK>E �DFE%w�J,E%k,kmE#J)G9{>l9� � p,E&��p)E#G�kmE�kmE#J,�3tvG�p�w�E%k�s&{�{>J-w�{>G9G9H#E%k�q9J,H%s&H%w�E#G�p,E%k)q�{>l9J)q9J,{�w�l9r J,Exl9G9Exr �)tvK>EJ,E%s?p-tvG9K>l9u tvr J,E��@²+K>l9J,E��9� ÈvÎ����


F¹ 	 �XmJpTf � g[»Qm3À



�L� �L����© �3�.	������ � 
���
 	�
G��������	�
�� 
���� ��
�	�� �S©T
G���;������
�Â É#°�Ç
r*tvG+k�G9{vp,J,E�p,E%s-y9G9r ��l9E>��G9{>l+k*kml9q9q�{�km{>G+k*w�{>G+sYw�H%km{>J,�)tvr k���l9E�u E%k*kml9Jm�2t>s&E%k�q�{>l9J*u E%k,��l9E#u u E%k�p,{>l�p,E%ku E%kby���q�{vp,y9z%kmE%kbq9J,H%s&H%w�E#G�p,E%kb{>G�pFH%s-y9{>l9H>�9km{>G�pbp,E&��p,l9J,H#E%k<���>{>r J�tvu K>{>J,r p,y9�}E%k�Ç>Î�E&p�°�Ì��?���{>l+k�q9J,{�s&H%w�{>G+k�tvu {>J-k���u0� E&��p,J-t>s?p,r {>G)tvl�p,{>�)t3p,r ��l9E�w�E%k�p,E&��p,l9J,E%k���K>J x>s&E���w�E%k�p-tv�9u E%k�w�� r G+w�E&��s#tvu s&l9u H#E%kq+tvJ�q+t3p-s-y7�3E&p�G9{>G�q9u l+k�q+tvJS{>��noE&p�{>l�K>J,{>l9q�E>�3�>{>r J�tvu K>{>J,r p,y9�}E%k[Ç>�9�vÇ�ËFE&p�²+K>l9J,Eb�9� Ç>Ì9�:r �)tvK>EFw�Eb�}r u r E#l��?�q9l9r k��<u E#l9J�J,E%w�J,E%k,kmE#�}E#G�p Ô �����>{>r J�²+K>l9J,E��9� ÈvÎ��?�>kml9r �3tvG�p�u t<�}H&p,y9{�w�E�q9J,{>q�{�kmH#EFq+tvJ�M�{>u ��E#J,K+Æ È3°�Í#Ï.�>q+tvK>E%kÍvÇ3¦oÍ3°+�JKS{>l9J�s-y+t>s&l9G�w�E%k�q+t3p-s-y+k#�>G9{>l+k�s#tvu s&l9u {>G+k�l9G9E�J,H$#+E%s?p-tvG+s&E���l9r�E%kop�u t<�}{3�>E#G9G9E�w�E%k�r G�p,E#G+kmr p,H%k�w�Eq9r ��E#u�J,E%s&{>l9�>E#Jmp-k�q+tvJ�u E#l9J�q9J,{vnoE%s?p,r {>G7�>�� �¡�¢-£9¤ ¥)K>H#G9z#J,E�tvu {>J-k�l9G9E�q9J,E#�}r z#J,E�r �)tvK>E�E#G�l�p,r u r k,tvG�pbw�r J,E%s?p,E&¦�}E#G�p�u t}p,E&��p,l9J,E<E&��p,J-tvr p,E=��r G��>E#J-kmH#E\q+tvJ�u t}��{>G+s?p,r {>G�w�E<p,J-tvG+ko��E#Jmp�w�E�u t)s#tv�}H#J-t��?�+jVt)J,H$#+E%s?p-tvG+s&E<w�E�u tkml9Jm�2t>s&E�E%kopF�9r E#G=E#G�p,E#G+w�l|km{>l+ko¦.E%kop,r �}H#E��2kmr�E#u u E*E%kopb{>�Y�9J,H#E:��{>lakml9J,E%kop,r �}H#E}�2kmr�E#u u E\G7� E%kopbq+t>k�{>�Y�9J,H#E:�?�s#tvJ}u t�J,H$#+E%s?p-tvG+s&EaE&��p,J-tvr p,E|s&{>G�p,r E#G�p�w�Honm��u t�J-t>w�r {�kmr p,HaJ,E z&l9E|q+tvJ}r G�p,E#Jm¦.J,H$#+E&��r {>G+k#�S��{>l+k}E#�}q9u {3�>{>G+ktvu {>J-k*l9G¸tvu K>{>J,r p,y9�}E}w�E}q9J,r G+s&r q�E)kmr �}r u tvr J,E)�as&E#u l9r�w�H%s&J,r p<q9J,H%s&H%w�E#�}�}E#G�p<q�{>l9J<u E%k<kml9Jm�2t>s&E%k\w�r µ�l+kmE%k#�

r*tvG+k�l9G)q9J,E#�}r E#JSp,E#�}q+k�G9{>l+k�E&��p,J-t:�>{>G+k[u t*p,E&��p,l9J,E�w�E�u0� r �)tvK>EbK>H#G9H#J,H#Ebq+tvJ��� �¡�¢-£9¤ ¥��Vr*tvG+k�l9G�kmE%s&{>G+wp,E#�}q+k#��G9{>l+k�s#tvu s&l9u {>G+k�u0� r �)tvK>E*w�E%k�E#J,J,E#l9J-k�J,E#u t3p,r �>E%k�s&{>�}�}E*u E�J-tvq9q�{>Jmpbw�E�u t<p,E&��p,l9J,E*{>J,r K>r G+tvu E�kml9J�u tp,E&��p,l9J,E�E&��p,J-tvr p,E}w�E�u0� r �)tvK>E}w�E)km��G�p,y9z%kmE>�ar*tvG+k*l9G�p,J,{>r kmr z#�}E�p,E#�}q+k#��u t�p,E&��p,l9J,E}��l9r�t=H&p,H�E#�}q9u {3�>H#Eq�{>l9JbK>H#G9H#J,E#Jbs&E&pmp,E*r �)tvK>E\w�E\km��G�p,y9z%kmE*E%kopb�Yl9u p,r q9u r H#E\q+tvJbu0� r �)tvK>E*w�E%kbE#J,J,E#l9J-k�q�{>l9Jb{>��p,E#G9r Jbl9G9E\G9{>l�¦�>E#u u E)p,E&��p,l9J,E����>{>r J�tvu K>{>J,r p,y9�}E�Ç>Ê��?� � E&pmp,E�G9{>l9�>E#u u E)p,E&��p,l9J,E�E%kop}tvu {>J-k\l�p,r u r kmH#E=q+tvJYG9{vp,J,E)u {>K>r s&r E#u�w�EJ,E#G+w�l}J,H%tvu r kop,E�q�{>l9J�K>H#G9H#J,E#JSl9G9EFG9{>l9�>E#u u Ebr �)tvK>EFw�E�km��G�p,y9z%kmE>�3E&p�tvr G+kmr+w�E�kml9r p,ESnol+k,��l7� �\s&E���l9Ebu0� E#J,J,E#l9Jp,{vp-tvu E)kml9J<u t��#{>G9E}p,E&��p,l9J,H#E)km{>r p<r G���H#J,r E#l9J,E)�al9G5kmE#l9r u�²9��H}q+tvJ<u0� l�p,r u r k,t3p,E#l9J%�#"�G¸q9J-t3p,r ��l9E>��l9G9E}p,E#u u Ep,E%s-y9G9r ��l9E<s&{>G��>E#J,K>E�E#G!�}r p,H#J-t3p,r {>G+k�E#G���r J,{>Gas&{>�}�}E\q�{>l9JFu E<s#t>kFw�r µ�l+k�w�H%s&J,r p�tvlaq+tvJ-tvK>J-tvq9y9E*�9� Í�� È�� É>�ÓCu�E%kopY�|G9{vp,E#JY��l9E)q�{>l9JYu E%k<q9y+t>kmE%k�w�E)J,E#G+w�l¸J,H%tvu r kop,E>�Vs-y+t>��l9E)G9{>l9�>E#u u E�p,E&��p,l9J,E�E%kop�E#�}q9u {3�>H#E}q�{>l9Js#tvu s&l9u E#Jbw�E%k�J,H$#+E%s?p-tvG+s&E%k�q+tvJbq+t3p-s-y7��kmE#J,�3tvG�pbtvr G+kmr��Yu tYJ,H%km{>u l�p,r {>G=w�E*u0� H%��l+t3p,r {>Gaw�E*J-t>w�r {�kmr p,H>�VKS{>l9Jbu Es#tvu s&l9u�w�E\u0� r �)tvK>E�²+G+tvu E*q+tvJbu tvG+s&E#JFw�E*J-t:�>{>G+k#��u tYG9{>l9�>E#u u E�p,E&��p,l9J,E\s&{>J,J,r K>H#E�E%kopbJ,E#G+w�l9E\E#G=E#�}q9u {3��tvG�pu tYp,E%s-y9G9r ��l9E<q9J,{>q�{�kmH#E*q+tvJ � {>y9E#GaE&p�tvu0� Æ Ç�Ë&Ï.�
K�tvJ�tvr u u E#l9J-k#��r u�E%kop=s&u tvr J=��l9E�s&E&pmp,Exp,E%s-y9G9r ��l9E�q9J,H%kmE#G�p,E|u0� r G+s&{>G��>H#G9r E#G�p=w�E �?J,E%s&{>q9r E#J ��u E%k �#{>G9E%kw�� {>�Y�9J,E=p,E&��p,l9J,H#E%k#�[p,{>l�p�s&{>�}�}E|u E%k�H%s&u t3p-k)kmq�H%s&l9u tvr J,E%k#�S�)tvr k�r u�k#� tvK>r p}u ��w�� l9G�w�H&�2tvl�p)r G9y9H#J,E#G�p)tvlG9{>�Y�9J,E<w�� r �)tvK>E%k�r G9r p,r tvu E%k���l9G9E�kmE#l9u E:�?�j7E%kbr �)tvK>E%kF�9� ÈvÊYE&p��9� Ç9É*{>G�pFH&p,H<{>��p,E#G�l9E%kbq+tvJ�s&E&pmp,E\p,E%s-y9G9r ��l9E>�

2=º ¿ p;m3¹ k/1[¼½À � � K�kmE#l+w�{v¦C´�u K>{>J,r p,y9�}E�w�� tvG+tvu ��kmE�w�E%k�kml9Jm�2t>s&E%k�w�r µ�l+kmE%k#��kmq�H%s&l9u tvr J,E%k#�9r km{vp,J,{>q�E%k#�9tvG9r km{v¦p,J,{>q�E%kbE&pFp,E&��p,l9J,H#E%k
�XmJpTf � g[»Qm3À DFE#K>E#G9E#J,E � Ñ�s&E#G9E��0�
	 ¾
	 k��)»[À "�J,J,E#l9Jbp,{vp-tvu E���r �}K � J,H#E#u u E�¦�r �}K � km��G�p,y9z%kmE:�	� kmE#l9r u�
 ¾ ¹ m3À
��p�»Qm
	�p�»�h<u E%kbK>J,{>l9q�E%k � 
 ¾ ¹ m3À
� ¹�� � �B2=ºcp;mJh� � � � � �CG+kmH#J,E#J�u t�q+tvJmp,r E<s&{>J,J,E%kmq�{>G+w9tvG�p,E\w�E\u t���{>G+s?p,r {>G|DFE#K>E#G9E#J,E � Ñ�s&E#G9E��0��q9J,H%s&H%w�E#G�p,E
� ¹ 	 p 	
� � Â�l9Jm�2t>s&E�p,E&��p,l9J,H#E
� ¹[K>J,{>l9q�E�� ���.� po��q�E � � p,E&��p,l9J,E�2=ºcp;mJh
��p�»Qm
	�p�»�h<u E%kb{>��noE&p-k
��
 ¾ ¹ m3À� {>J,J,r K>E#J � tVE&��p,l9J,E���K>J,{>l9q�E�� ���.� {>��noE&p � � �.�vr �}K � J,H#E#u u E>��r �}K � km��G�p,y9H&p,r ��l9E:���

F¹ 	


F¹ 	 h%¹

F¹ 	 h%¹


F¹ 	� tvu s&l9u E#JFr �)tvK>E\w�E�km��G�p,y9z%kmE<w�E#q9l9r kFu E%kbG9{>l9�>E%tvl���q+tvJ-tv�}z&p,J,E%kbw�E�IbD�r � �+t:�>E%s�K�y9{�E#G9r �´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%��r p,E#J � J,E#J,E#G+w�l7��K>J,{>l9q�E>��r �}K � J,H#E#u u E>��r �}K � km��G�p,y9H&p,r ��l9E:���

F¹ 	


F¹ 	 �XmJpTf � g[»Qm3À
� s&E|kop-t>w�Eaw�E=u0� tvu K>{>J,r p,y9�}E>�[G9{>l+k�km{>�}�}E%kYE#G½�}E%kml9J,Eaw�EaJ,E#K>H#G9H#J,E#JYw�E%k�kml9Jm�2t>s&E%k�w�r µ�l+kmE%k#�Skmq�H&¦

0 �$|�á �2ð2áoà:ð2áoô0ô0áoøFáoö&ç ��à:á�ç0áC÷#ç0ý:ð2áoôbáoô2ç�üoõ?ö:ö#ý�ô0õ?ý:ô�ú á�ö:õ?ø à:á*Ú@ß��>Ú0ã
$.ß<ã-é �+Ý#$@Þv× é%Ø<õ?ý)å:ß �+Ý#$@Þv× é%Ø<à3ó-ö:ô�ú ó�ú û ç2ç��oð0ó,ç0ý:ð2áû ö � õ?ñ?ð0ó-ù��:û ô2ç0á��



É#°>° ������������	�
 �L��������	�
3���G�����.��


2=º ¿ p;m3¹ k/1[¼½À ] � K�kmE#l+w�{v¦C´�u K>{>J,r p,y9�}E\K>H#G9H#J-tvu�w�� tvG+tvu ��kmE\w�lapo��q�E�w�E�kml9Jm�2t>s&E
�XmJpTf � g[»Qm3À ´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%��r p,E#J � J,E#J,E#G+w�l7�>K>J,{>l9q�E>��r �}K � J,H#E#u u E>��r �}K � km��G�p,y9H&p,r ��l9E:�
��p�»Qm
	�p�»�h<u E%kbK>J,{>l9q�E%k � 
 ¾ ¹ m3À
� ¹�� � �B2=ºcp;mJh� � � � � �CG+kmH#J,E#J�u t�q+tvJmp,r E<s&{>J,J,E%kmq�{>G+w9tvG�p,E\w�E\u t���{>G+s?p,r {>G|´�G+tvu ��kmE � DFE$#+E%s?p-tvG+s&E%k%�0��q9J,H%s&H%w�E#G�p,E
� ¹ 	 p 	
� ¹[K>J,{>l9q�E�� ���.� po��q�E � � tvG9r km{vp,J,{>q�E 2=ºcp;mJh� y+tvG9K>E � Ò*J,{>l9q�E � ´�G9r km{vp,J,{>q�E � E#G � tVE&��p,l9J,E���K>J,{>l9q�E�� �������

F¹ 	 h%¹


F¹ 	 h%¹

F¹ 	


F¹ 	 �XmJpTf � g[»Qm3À

So
m

m
e

 d
e

s 
e

rr
e

u
rs

 p
o

u
r 
R
,V

,B
(e

n
 in

te
n
si

té
s 

d
e

 p
ix

e
ls

)

70

0

27

54

�
�������9� Ç9É�� 
#û ø�ý:ú ó,ç0û õ?ö*à:á�ð2áoö:à:ý<û ö��&áoð2ô0á�ó��&áoü ;Fñ&ó-ý:ü%�:á�ú þ û ø�ó-ñ?á�ð��oáoú ú á��váCç>;bà:ð2õ?û ç0á�ú þ û ø�ó-ñ?á�à:á�ô2ÿ%ö&ç����oô0á��>üoõ?ö&ç0áoö3ó-ö&çà:áoôVô0ý:ð � ó-üoáoôVú ó-ø��váoð�ç0û áoö:ö:áoô��3ô0ù �oüoý:ú ó-û ð2áoô��:ç0áC÷#ç0ý:ð��oáoôSáCç ; � �Q� � üoõ?øFù:ú áC÷%áoô��

s&l9u tvr J,E%k#��t:�>E%sxw�E%k=IbD�r � s&{>�}q9u E&��E%k#��E&p�p,E&��p,l9J,H#E%k#����{>l+k)q�{>l9�>{>G+k)E#G+s&{>J,E>��G9H%tvG9�}{>r G+k#��tv�}H#u r {>J,E#Ju H#K>z#J,E#�}E#G�pbu0� r �)tvK>E\{>��p,E#G�l9E>�%"�G|E&µ�E&p%�9G9{vp,J,E*p,E%s-y9G9r ��l9E\l�p,r u r kmE\l9G9E\��{>G+s?p,r {>G|w�E\p,J-tvG+ko��E#JmpFs#tv�}H#J-t9��w�Epo��q�E}s&{>J,J,E%s?p,r {>G �S��E&p<s&E&pmp,EY��{>G+s?p,r {>G�t�H&p,H�r G9r p,r tvu r kmH#E}t:�>E%s � � & � &�kml9r �3tvG�p*u0� tvJmp,r s&u E}w�EjtVl9�Y�9u r G�E&pDFl+kmy9�}E#r E#J%Æ È>È>È#Ï.�V��{>l+k\q9J,{>q�{�km{>G+k\w�E}�}r G9r �}r kmE#J<u0� E#J,J,E#l9J\K>u {>�+tvu E}E#G�p,J,E�u0� r �)tvK>E)w�E�km��G�p,y9z%kmE}J,E#K>H#G9H&¦J,H#E<E&p*u0� r �)tvK>E<J,H#E#u u E>�9E#G|p,J,{>l9�3tvG�p�u E ��{>q�p,r �)tvu[��l9rVq�E#J,�}E&p*w�E<p,J-tvG+ko��{>J,�}E#JFu0� r �)tvK>E�km��G�p,y9H&p,r ��l9EYw�E%ku l9�}r G+tvG+s&E%kbE#G|r G�p,E#G+kmr p,H%kFw�E<q9r ��E#u0�

��M�� & ]&Wa] � ]&TVUbP�c&Z �3^�W ��X[]&^�W`daU XVPSZ�WaT �3UbPVX ��Z�� RbPSZ
jVt��}H&p,y9{�w�EY��l9rVs&{>G+kmr kop,E<�}�}r G9r �}r kmE#J�u t���{>G+s?p,r {>Gxw�E\p,J-tvG+ko��E#Jmp�s#tv�}H#J-t�E%kopFp,J,z%k�kmr �}q9u E>�9q9l9r k,��l7� r uk#� tvK>r p�w�E\�}r G9r �}r kmE#J�·

� � � � � 	 � ��� J,H#E#u u E � � km��G�p,y9z%kmE 	 � �
��

	 & �
� ��� ��� � � ��� �

�
�
� 	

!
� 	 � �2�9� É:È>�

t:�>E%sY·

��� ��� ��u0� r G�p,E#G+kmr p,H<w�l|q9r ��E#u ��w9tvG+kbu0� r �)tvK>E\J,H#E#u u E
� �

�
�
��u t�u l9�}r G+tvG+s&E�w�l|q9r ��E#u ��w9tvG+kbu0� r �)tvK>E<w�E<km��G�p,y9z%kmE

��u E<G9{>�Y�9J,E\w�E<q9r ��E#u7w�E<u0� r �)tvK>E\J,H#E#u u E
��u E<s&{�E&��s&r E#G�p�w�E<s&{>J,J,E%s?p,r {>G=K�tv�}�)t



�L� �L��� �B��� � �mÂL
�	h©Q� ���.���������.�[��
 ��	����*Â	��
�	��[��� ����	�� É#°�Í
KS{>l9JF�}r G9r �}r kmE#JFu0� H%��l+t3p,r {>G|�9� É:È���r u��2tvl�p���l9E<km{>GaK>J-t>w�r E#G�p�km{>r pFG�l9u�·

� � � � � � 	� � � ( �2�9� É%Ç��
�

&
� � �

��
	 & �
� ��� ��� � � ��� �

�
�
� 	

!
� 	 � ��� �

�
�
� 	

!
� ��� ��� ��� �

�
�
� 	 � ( �2�9� É#°��

�

��
	 & �
� ��� ��� � � ��� �

�
�
� 	

!
��� ��� ��� ��� �

�
�
� 	 	 �

��
	 & �
��� �

�
�
� 		���� ��� ��� ��� �

�
�
� 	 �2�9� É:Í>�

� � q�E#l�p}¨&p,J,Ea{>��p,E#G�l7�Skm{>r p�E#G~l�p,r u r k,tvG�p}u t��}H&p,y9{�w�E|w�l~K>J-t>w�r E#G�pa���>{>r J�H%��l+t3p,r {>G~�9� É#°��?�VÓCubE%kop)tvl+k,kmrs&{>G+s&E#�3tv�9u E<w�E*p,J,{>l9�>E#J � � E#G|J,H%km{>u �3tvG�pFw�E<�)tvG9r z#J,E*r �}q9u r s&r p,E�u0� H%��l+t3p,r {>G|�9� É:Í��

So
m

m
e

 d
e

s 
e

rr
e

u
rs

 p
o

u
r 
R
,V

,B
(e

n
 in

te
n
si

té
s 

d
e

 p
ix

e
ls

)

255

0

64

128

�
�������9� Ç�È�� |�õ?ð2ð2áoüCç0û õ?ö�à:ý ��õ?ù%ç0û ø�ó-ú �-áoöFøFû ö:û øFû ô.ó-ö&ç�ú þ áoð2ð2áoý:ð�áoö&ç0ð2á[ú þ û ø�ó-ñ?á�ð��oáoú ú á ' ;Sñ&ó-ý:ü%�:á#-+áCç�ú þ û ø�ó-ñ?á�ô2ÿ%ö&ç����Cç0û �#ý:á��
1 þ û ø�ó-ñ?á�áoö �3ó-ý%ç�ó-ý�üoáoö&ç0ð2áFó&�Cç���õ��%ç0áoö#ý:áFó��&áoü � � =/? = �vç.ó-ö:à:û ô+�#ý:á�ú þ û ø�ó-ñ?á�áoö �3ó-ý%ç�;Fà:ð2õ?û ç0ábó(�Cç���ümó-ú üoý:ú �oábó��&áoü�ú á
�Yõ?ù%ç0û ø�ó-ú
;J=/? C � �vùvõ?ý:ðSý:ö<ñ&ó-û ö\ç0õ-ç.ó-ú9ç0ð��oô+� ó-û �:ú á�à:á E/? E���� áoö �#ý3ó-ú û ç���� � ö � ö<ú þ û ø�ó-ñ?á�à:ý �3ó-ôSð2áoù:ð��oô0áoö&ç0ábú óFà:û 2/�oð2áoö:üoááoö&ç0ð2á�ú áoôVà:áoý%÷\û ø�ó-ñ?áoôVà:á�ô2ÿ%ö&ç����oô0á(' õ?ö<ð2áoø�ó-ð��#ý:áoð0ó(�#ý:á�ú þ �oü%�:áoú ú á�à:áoô[áoð2ð2áoý:ð2ô�ö�þ áoô2ç[ù3ó-ô[ú óbø&,oøFá+�#ý:á�ùvõ?ý:ð[ú áoô[û ø�ó-ñ?áoôù:ð��oü��oà:áoö&ç0áoô!-%�

Ò*u {>�+tvu E#�}E#G�p%��u E\J,H%kml9u p-t3pFw�E<s&E&pmp,E\�}r G9r �}r k,t3p,r {>G¸��q+tvJbu tY�}H&p,y9{�w�E<w�l|kmr �}q9u E&��E\q+tvJbE&��E#�}q9u E:�?��E%kopp,J,z%kbw�r ��s&r u E#�}E#G�pbq�E#J-s&E#q�p,r �9u E*��r kml9E#u u E#�}E#G�p%�9Ñ�l9Jbu t�p,J,{>r kmr z#�}E�r �)tvK>E*w�E*u t�²+K>l9J,E*�9� Ç�È���G9{>l+k�{>��p,E#G9{>G+kl9G9E��3tvu E#l9J[{>q�p,r �)tvu E�w�E �)��& � $/�9�%tvl�u r E#l�w�l & � &FE#�}q9u {3�>H�q�{>l9J[u0� r �)tvK>E�w�Ebkm��G�p,y9z%kmE�J,E#K>H#G9H#J,H#E��2kmE%s&{>G+w�Er �)tvK>EYw�EYu t}²+K>l9J,EY�9� Ç�È>�?�+E&p*u E�K�tvr G|p,{vp-tvuSkml9J�u0� r �)tvK>EYt:�>E%s\u EYG9{>l9�>E%tvl �¸E%kop\w�E�( � (+,���� � E#q�E#G+w9tvG�p%�r u�G9{>l+k\q+tvJ-t�I p\p,{>l�pYw�E}�}¨#�}E)r G�p,H#J,E%k,k,tvG�p<w�E)q9J,H%s&r kmE#J<��l7� l9G9E�tv�}H#u r {>J-t3p,r {>G�kml9J �~E%kop<q�{�k,kmr �9u E}q�{>l9Ju0� r �)tvK>E<w�E�km��G�p,y9z%kmE>�



É#°�� ������������	�
 �L��������	�
3���G�����.��




��� � � � ��� ���

� "���	 $��#���#� ��� ! ����"�� "�! ��� �b� � ������� � � ���
� � � ����$F��� ��� �b� � �

� M#N � i�U�� (|c&UFT d��o] � Z�_�UFT PSUF_�RFWaRbPSRFUFT

��{>l+k�q9J,H%kmE#G�p,{>G+k�r s&r�u0� E#G+kmE#�Y�9u E\w�E%k�J,H%kml9u p-t3p-k���l9E*G9{>l+kbt:�>{>G+k�{>��p,E#G�l+k�E#G=J,E#K>H#G9H#J-t3p,r {>G�w�� r �)tvK>E%k#�w�E#q9l9r kFl9G9E\r �)tvK>E\J,H#E#u u E>�
É#°�Ë



É#°�Ê ������������	�
�����	���Â��[©T�;����Â ��
 	�
 �
���J��	��������.� ��� � �o� �.
�Â�
G� ������©T�����������.�*Â

�
������Ë�� É�� 
#ü��oö:áSç0õ-ç.ó-ú áoøFáoö&ç7à:û 2>ý:ô0á��%ð2áoñ��oö��oð��oá�áoö�û ø�ó-ñ?á[à:á[ô2ÿ%ö&ç����oô0á ' ;�à:ð2õ?û ç0á#-�à:áoù:ý:û ô�ý:ö:áSû ø�ó-ñ?áVð��oáoú ú á�' ;�ñ&ó-ý:ü%�:á#-ümó-ù%ç0ý:ð��oá�ó��&áoü�ý:ö:á�ümó-ø&�oð0ó



��� �7�w
� �
��x��©T
�Â ��� � �o� �.
�Â 	�
 �
���J��	���
�Â É#°�Î

�
�����7Ë�� È � 
#ü��oö:á�ùvõ?ô0ô��oà3ó-ö&ç[à:áoôVô0ý:ð � ó-üoáoô[ô0õ?û ç�ç0õ-ç.ó-ú áoøFáoö&ç[à:û 2>ý:ô0áoô��:ô0õ?û çVô0ù �oüoý:ú ó-û ð2áoô[ù3ó-ð � ó-û ç0áoô��3áCçVð2áoñ��oö��oð��oá�áoö*û ø�ó-ñ?áà:á�ô2ÿ%ö&ç����oô0á&' ;�à:ð2õ?û ç0á#-7à:áoù:ý:û ô7ý:ö:á�û ø�ó-ñ?áSð��oáoú ú á ' ;�ñ&ó-ý:ü%�:á#-7ümó-ù%ç0ý:ð��oá�ó��&áoü�ý:ö:á�ümó-ø&�oð0ó



É:ÍvÌ ������������	�
�����	���Â��[©T�;����Â ��
 	�
 �
���J��	��������.� ��� � �o� �.
�Â�
G� ������©T�����������.�*Â

�
�����SË�� Ç � 
#ü��oö:á�üoõ?ö&ç0áoö3ó-ö&ç�à:áoô�õ��/:2áCç0ô[ç0õ-ç.ó-ú áoøFáoö&ç�à:û 2>ý:ô��vù3ó-ð�ç0û áoú ú áoøFáoö&ç�à:û 2>ý:ô��>ô0ù �oüoý:ú ó-û ð2áoô�ù3ó-ð � ó-û ç0ô��>ù3ó-ð�ç0û áoú ú áoøFáoö&çô0ù �oüoý:ú ó-û ð2áoô��#ð2áoñ��oö��oð��oáSáoöFû ø�ó-ñ?á7à:áVô2ÿ%ö&ç����oô0á ' ;�à:ð2õ?û ç0á#-+à:áoù:ý:û ô�ý:ö:áVû ø�ó-ñ?á7ð��oáoú ú á ' ;�ñ&ó-ý:ü%�:á#-�ümó-ù%ç0ý:ð��oáSó��&áoü[ý:ö:áVümó-ø&�oð0ó

�
�����VË�� ° � 
#ü��oö:á�üoõ?ö&ç0áoö3ó-ö&ç�à:áoô[õ��/:2áCç0ôSø�ý:ú ç0û ù:ú áoô��:à:û 2>ý:ô��vô0ù �oüoý:ú ó-û ð2áoô��3ç0áC÷#ç0ý:ð��oô���ó-ö:û ô0õ-ç0ð2õ?ùváoô���áCç0ü�� 1 þ û ø�ó-ñ?á�õ?ð2û ñ?û ö3ó-ú á
' ;�ñ&ó-ý:ü%�:á#-�ó �Cç���ð2áoñ��oö��oð��oá�áoö�û ø�ó-ñ?áVà:áSô2ÿ%ö&ç����oô0á�' ;�à:ð2õ?û ç0á#-�à:áoù:ý:û ô7ý:ö:áSô0áoý:ú á[û ø�ó-ñ?áVð��oáoú ú áSümó-ù%ç0ý:ð��oá�ó��&áoüSý:ö:áSümó-ø&�oð0ó



��� ���=©T
�Â ������©T�����������.�*Â É:Í�É
� M"% �¸UFT Z�(�(|c&]���Z\X[]&^�WaT

j7E*J,E#G+w�l|�Y�+t>kmE\w�� r �)tvK>E%k�J,H#E#u u E%k�q�{�k,kmz%w�E\w�E\G9{>�Y�9J,E#l+kmE%kbtvq9q9u r s#t3p,r {>G+k#����l9E\s&E<km{>r p�w9tvG+k�u E<s&{>��¦�}E#J-s&E�H#u E%s?p,J,{>G9r ��l9E>��u E%k7noE#l��=��r w�H#{+��u E\s&r G9H#�)t9��u tYs&{>�}q9J,E%k,kmr {>G=w�E\w�{>G9G9H#E%k#��u tY��r kmr {>G�q+tvJ�{>J-w�r G+t3p,E#l9J%�u0� r G�p,E#J,q9J,H&p-t3p,r {>G}w�� r �)tvK>E%k#�:u t\J,{>��{vp,r ��l9E>�:E&p-sv�>��{>l+kSq9J,{>q�{�km{>G+k[r s&r+w�E#l���tvq9q9u r s#t3p,r {>G+k�w�r J,E%s?p,E%k���l9EFG9{>l+ks&{>G+kmr w�H#J,{>G+kbs&{>�}�}E\q+tvJmp,r s&l9u r z#J,E#�}E#G�pFr G�p,H#J,E%k,k,tvG�p,E%k#���9r E#G|��l9E<��E%tvl+s&{>l9q|w�� tvl�p,J,E%kFkm{>r E#G�pFq�{�k,kmr �9u E%k#�

� +-,.+0/ � \T2D@0R�69\�� :�?�P >���69\T>

jVt)J,H%tvu r p,HYtvl9K>�}E#G�p,H#E>Æ É%Ì>Ç����>����Ív�:ÏSE%kop*u t)q9u l+k�r �}�}H%w�r t3p,E�w�E%k�tvq9q9u r s#t3p,r {>G+k�q�{vp,E#G�p,r E#u u E%k*w�EYG9{vp,J,Ep,E%s-y9G9r ��l9E>� "�G�E&µ�E&p%��kmrVu0� r u u l+kmr {>G���r kml9E#u u E�E%kop\��l+t>kmr ¦.q+tvJm�2tvr p,E<E#G�p,J,E�l9G9EYr �)tvK>E�J,H#E#u u E�E&p*l9G9EYr �)tvK>EYw�Ekm��G�p,y9z%kmE)E&p���l9E�G9{>l+k<E#G½w�r kmq�{�km{>G+k�w�H%km{>J,�)tvr k<w�� l9G9E�J,E#q9J,H%kmE#G�p-t3p,r {>G�p,J,r w�r �}E#G+kmr {>G9G9E#u u E3§%�Vr u�w�E#��r E#G�ptvu {>J-k)q�{�k,kmr �9u E�w�� t3no{>l�p,E#J={>l�w�E�J,E&p,r J,E#J=w�E%k�{>��noE&p-k)J,H#E#u k�{>l km��G�p,y9H&p,r ��l9E%k#��w�E��}{�w�r ²+E#J=u t¸q�{�kmr p,r {>Gw�E�u0� {>�+kmE#J,�3t3p,E#l9JFE&p�u E%k�s&{>G+w�r p,r {>G+k�w�� r u u l9�}r G+t3p,r {>Gxr G9r p,r tvu E%k#��Ð�Gxq�E#l�p*tvr G+kmrVk#� tvJ,J-tvG9K>E#Jbq�{>l9J�s&J,H#E#J�w�E%kE&µ�E&p-k�kmq�H%s&r tvl��=�3E#G}�}{�w�r ²�tvG�p�s&E#Jmp-tvr G+kS{>��noE&p-k���l9EFs&E�km{>r p�w�� l9G}q�{>r G�p�w�EF��l9EbK>H#{>�}H&p,J,r ��l9E\���>{>r J�r �)tvK>EË�� Í>�?�+{>lxq9y9{vp,{>�}H&p,J,r ��l9E����>{>r J�r �)tvK>E}Ë�� Ëv�?��j�� t3no{>l�p�w�� {>��noE&p-k�s&{>�}q9u z&p,E#�}E#G�p*w�H%s&{>J,J,E#u H�w�E�u t�k,s&z#G9E�E%kopH#K�tvu E#�}E#G�p�l9G9E�q�{�k,kmr �9r u r p,HY��r kml9E#u u E�r G�p,H#J,E%k,k,tvG�p,E����>{>r J*r �)tvK>E}Ë�� Ê��?�+p,{>l�p<s&{>�}�}EYu0� t3no{>l�p\w�EYG9{>l9�>E%tvl��{>��noE&p-kFq+tvJmp,r s&l9u r z#J,E#�}E#G�p�J,H%tvu r kop,E%k#�9I�r E#G�k �9J%�9r uVE%kop�H#K�tvu E#�}E#G�p�r �}q9J,E%k,kmr {>G9G+tvG�p�w�E�q�{>l9�>{>r J�s-y+tvG9K>E#JFu Eq�{>r G�p�w�E���l9E�tvu {>J-k���l9E�G9{>l+k�G9E*w�r kmq�{�kmr {>G+k���l9E�w�� l9G9E*kmE#l9u E�r �)tvK>E�J,H#E#u u E����>{>r J�r �)tvK>E*Ë�� ���?�vp-tvG+w�r k���l9Eu t<�}{�w�r ²�s#t3p,r {>G)w�E%k�km{>l9J-s&E%k�w�E�u l9�}r z#J,E�q�E#J,�}E&p�w�E�s&J,H#E#J�w�E�G9{>l9�>E#u u E%k�s&{>G+w�r p,r {>G+k�w�� r u u l9�}r G+t3p,r {>G����>{>r Jr �)tvK>E3Ë�� Ê��?�

�
������Ë�� Í � � ÷%áoøFù:ú ábà�þ ó-ù:ù:ú û ümó,ç0û õ?ö�ùvõ?ô0ô0û �:ú áFô0ý:ð�ú ó�ô0õ?ý:ô2ç0ð0ó-üCç0û õ?ö)à�þ õ��/:2áCç0ô�áC÷%û ô2ç.ó-ö&ç0ô�� 1 áFüoý��vá�ð2õ?ý:ñ?á�ó)�Cç��Fð2áCç0û ð���à:áú þ û ø�ó-ñ?á[áCçVõ?ö*üoõ?ö:ô2ç.ó,ç0á �#ý:á�ú á �:ý:ð2ámó-ý �3õ-ç2ç0á�à3ó-ö:ôVú þ ó-û ð+' ú áoôVù:û áoà:ôVõ?ö&ç �Cç���ð0ó-üoüoõ?ý:ð2üoû ô!-%�

Õ |[þ áoô2ç7ç@ÿ%ù:û �#ý:áoøFáoö&çVüoá �#ý:á�ö:õ?ý:ôVõ��%ç0áoö:õ?ö:ôSó��&áoü �9Ùvä#ß.é:× �/�



É:Í>È ������������	�
�����	���Â��[©T�;����Â ��
 	�
 �
���J��	��������.� ��� � �o� �.
�Â�
G� ������©T�����������.�*Â

�
������Ë�� � � � ÷%áoøFù:ú á�à�þ ó-ù:ù:ú û ümó,ç0û õ?ö�ùvõ?ô0ô0û �:ú á�ô0ý:ð�ú ó7øFõ#à:û � ümó,ç0û õ?ö�à:á�ú ó7ùvõ?ô0û ç0û õ?ö�à�þ õ��:ô0áoð �?ó,ç0û õ?ö�� �[ù:ð��oô+ó��&õ?û ð �Cç���ð2áoñ��oö��oð����õ?ö\ó�à��où:ú ó-ü���ú áSùvõ?û ö&çVà:á+�%ý:á �&áoð2ôVú á�üoáoö&ç0ð2á�à:á�ú þ û ø�ó-ñ?á[à:á�ú ó � ñ?ý:ð2á 
 � ì����

�
�����*Ë�� Ë � � ÷%áoøFù:ú á\à�þ ó-ù:ù:ú û ümó,ç0û õ?ö|ùvõ?ô0ô0û �:ú á<ô0ý:ð�ú ó�øFõ#à:û � ümó,ç0û õ?öaà:áoô�ù:ð2õ?ù:ð2û �Cç��oô\ù��:õ-ç0õ?ø&�Cç0ð2û �#ý:áoô\à:áoô*õ��/:2áCç0ô�� �[öð2áoø�ó-ð��#ý:á �oñ&ó-ú áoøFáoö&çVú þ û ö:ô0áoð�ç0û õ?ö*à�þ ý:ö�ö:õ?ý �&áoú�õ��/:2áCç��



��� ���=©T
�Â ������©T�����������.�*Â É:ÍvÇ

�
�����\Ë�� Ê-� � ÷%áoøFù:ú á<à�þ ó-ù:ù:ú û ümó,ç0û õ?ö|ùvõ?ô0ô0û �:ú á<ô0ý:ð*ú þ ó�:2õ?ý%ç�à:á�ö:õ?ý �&ámó-ý%÷xõ��/:2áCç0ô*áCç*à:á�øFõ#à:û � ümó,ç0û õ?ö|à:áoô*üoõ?ö:à:û ç0û õ?ö:ôà�þ û ú ú ý:øFû ö3ó,ç0û õ?ö�� �Vö:á+ú ó-øFùvá9à:á �:ý:ð2ámó-ý�ó �Cç���ó�:2õ?ý%ç��oá��-ó-û ö:ô0û��#ý�þ ý:ö�à:ð2õ��@à:á�ù:ð��oô�à:á+ú ó�ù:ú ó
�#ý:á+à�þ ó-ú ý:øFû ö:û ý:ø��.áCç�ú þ û ú ú ý:øFû ö3ó,ç0û õ?öà:á�ú ó�ô0ü��oö:á�ó��Cç���øFõ#à:û � �oá��

� +-,.+-, �yA�P U�8�>Q4L4LRBA�� Y�>ZY�A�� ��\T>Q4
��{>l+kSG7� t:�>{>G+k[q9lYp,E%kop,E#J�s&E&pmp,EFtvq9q9u r s#t3p,r {>G7�:�2tvl�p,E�w�Ebp,E#�}q+k#�>��H%tvG9�}{>r G+k#�vs&E&pmp,E�tvq9q9u r s#t3p,r {>GYE%kop�p,{>l�p�}�2tvr p*J,H%tvu r k,tv�9u E�E#G�q9J-t3p,r ��l9E>�B"�G�E&µ�E&p%��kml9q9q�{�km{>G+k���l9E�G9{>l+k*t:�>{>G+k�s#tvq�p,l9J,H�l9G9E�kmH%��l9E#G+s&EYw�� r �)tvK>E%k#�w9tvG+k�u t>��l9E#u u E�kmE#l9u EFu t<s#tv�}H#J-t\kmE�w�H#q9u t>s&E%³v��Ñ�r+G9{>l+k�q�{�k,kmH%w�{>G+k[p,{>l�p,E�u t\K>H#{>�}H&p,J,r EFw�E�s&E&pmp,E�k,s&z#G9E�w�� r G�¦p,H#J,r E#l9J�E&pb��l9E�G9{>l+k�t:�>{>G+k�J,H#E%kop,r �}H�u E%k�J,H$#+E%s?p-tvG+s&E%k�w�E%k�kml9Jm�2t>s&E%k#�>w�E��2t7z&{>G���{>��p,E#G9r J�l9G9E�r �)tvK>E�tvl+k,kmrq9J,{�s-y9E\��l9E*q�{�k,kmr �9u E\w�E\u0� {>J,r K>r G+tvu E>��G9{>l+k�q�{>l9�>{>G+k�q9J,H&p,E#G+w�J,E*J,H%tvu r kmE#J�l9G9E<s&{>�}q9J,E%k,kmr {>G=w�E*u0� E#G+kmE#�Y�9u Ew�EYs&E&pmp,E�kmH%��l9E#G+s&E�w�� l9G|�2t>s?p,E#l9J�H%��l9r �3tvu E#G�p�tvlxG9{>�Y�9J,E<w�� r �)tvK>E%k�w�E<u t)kmH%��l9E#G+s&E%Åv��s#tvJFG9{>l+kFq�{>l9�>{>G+kJ,E#K>H#G9H#J,E#J�u t�p,{vp-tvu r p,H<w�E%k�tvl�p,J,E%kbr �)tvK>E%kbw�E#q9l9r kFu E%kFw�{>G9G9H#E%kF��l9E<G9{>l+kFt:�>{>G+kbs#tvu s&l9u H#E%k#�9´�r G+kmr0�9u0� r G���{>Jm¦�)t3p,r {>G|�Yp,J-tvG+km�}E&pmp,J,E*q�E#l�p�¨&p,J,E\J,H%w�l9r p,E\E#G�·9u E%kFw�{>G9G9H#E%k�K>H#{>�}H&p,J,r ��l9E%kbÇ7rhw�E\u t}k,s&z#G9E>�9kmE%kFw�{>G9G9H#E%kq9y9{vp,{>�}H&p,J,r ��l9E%k#�:u E%kSq+tvJ-tv�}z&p,J,E%k[r G�p,J,r G+kmz%��l9E%kSw�EFu t\s#tv�}H#J-t9�:s&E#u u E%ko¦Cs&r�G9EFw�E#�3tvG�p�¨&p,J,E�p,J-tvG+km�}r kmE%kS��l7� tvlw�H#q+tvJmp%��E&p�E#G+kml9r p,E<q�{>l9J�s-y+t>��l9E\r �)tvK>E>��u E%k�w�{>G9G9H#E%kbE&��p,J,r G+kmz%��l9E%kbw�E<u t}s#tv�}H#J-t9�

� �[ö�ùvõ?ý:ð2ð0ó-û ç��oñ&ó-ú áoøFáoö&çVù:ð2áoö:à:ð2á�áoö�üoõ?øFù%ç0á�à:áoôVõ��/:2áCç0ô7øFõ��:û ú áoô��%ø�ó-û ô�üoáoú ó�áoô2çVüoáoð�ç.ó-û ö:áoøFáoö&ç[ö:áCç2ç0áoøFáoö&ç[ù:ú ý:ô7üoõ?ø��ù:ú áC÷%á��3áCçVû ú�áoô2çVà:û �Füoû ú áSà:á�ô0á�ù:ð2õ?ö:õ?ö:üoáoð[ô0ý:ð7ú ó � ó-û ô.ó
�:û ú û ç��[ù:ð0ó,ç0û �#ý:á�à�þ ý:ö:áSç0áoú ú á �&ÿ%ùvõ-ç����oô0á��
� 1 áoô�à:õ?ö:ö��oáoô�ö��oüoáoô0ô.ó-û ð2áoô�ùvõ?ý:ð�ý:öFð2áoö:à:ýFð��mó-ú û ô2ç0á[ó-ù:ð��oô�áoô2ç0û ø�ó,ç0û õ?öbà:áoô�ð�� �3áoüCç.ó-ö:üoáoô7ô0õ?ö&ç�à:áVú ó[ç.ó-û ú ú á7à�þ ý:ö:áVû ø�ó-ñ?á�à:áüoáCç2ç0ábô����#ý:áoö:üoá�áoö��%û ð2õ?ö����@ú � ó-ý%ç+�:û áoö<ô �:ð��oñ&ó-ú áoøFáoö&ç�üoõ?ö:ô0áoð �&áoð�ú óFùvõ?ô0û ç0û õ?ö<à:á�ú þ õ��:ô0áoð �?ó,ç0áoý:ð�ùvõ?ý:ð[ü%�3ó
�#ý:ábû ø�ó-ñ?á��vø�ó-û ôüoáoüoû�áoô2ç7à�þ ý:ö:áSç.ó-û ú ú áSö��oñ?ú û ñ?ámó
�:ú á�ù3ó-ð7ð0ó-ù:ùvõ?ð�ç ;�ú þ áoö:ô0áoø��:ú áoô�à:áoôVó-ý%ç0ð2áoô[à:õ?ö:ö��oáoô��3�@ú�áoô2çVüoú ó-û ð�üoáoùváoö:à3ó-ö&ç��#ý:á�üoáCç2ç0á�ç.ó-û ú ú áùváoý%ç�áC÷%ü��oà:áoð�üoáoú ú á�à�þ ý:ö:á�û ø�ó-ñ?á�ô0û øFù:ú á��3ô0û�ç0õ?ý%ç0áoô�ú áoôSô0ý:ð � ó-üoáoô�ô0õ?ö&ç�áoô2ç0û ø&�oáoôSüoõ?øFøFá�ç0áC÷#ç0ý:ð��oáoô���ù:ý:û ô��#ý:á�ö:õ?ý:ô�à:á!�&õ?ö:ô

�oñ&ó-ú áoøFáoö&ç�ô2ç0õ#ü��?áoð�ú óSç0áC÷#ç0ý:ð2áSùvõ?ý:ð�ü%�3ó
�#ý:á[ô0ý:ð � ó-üoá���	 �mó-ö:øFõ?û ö:ô��?û ú3ð2áoô2ç0á[ùváoý�ù:ð2õ��3ó
�:ú á��#ý:á[ú ó[ç.ó-û ú ú á7ç0õ-ç.ó-ú á[à:á7ç0õ?ý%ç0áoô�üoáoôç0áC÷#ç0ý:ð2áoôSáC÷%ü��oà:áoö&çSà:áoý%÷�õ?ý�ç0ð2õ?û ô[û ø�ó-ñ?áoô�à:á�ú ó�ô0ü��oö:á�� ;�øFõ?û ö:ô �#ý�þ û ú�ö:á�ômþ ó-ñ?û ô0ô0áSà�þ ý:ö:á�ô0ü��oö:á�áC÷#ç0ð�,oøFáoøFáoö&ç[üoõ?øFù:ú áC÷%á��



É:Í3° ������������	�
�����	���Â��[©T�;����Â ��
 	�
 �
���J��	��������.� ��� � �o� �.
�Â�
G� ������©T�����������.�*Â



��� � � � ��� ���

� � ��� $F	 ���b� � � � � � � ��� ���b� � � �Y	 � 	 ! ���

� M#N �¸UFT ^	
��7U���X[] �3T Z � ��^�� (|c&]&T
j7E%k[{>��noE%s?p,r �2k�w�EFs&E&pmp,Ebp,y9z%kmEbH&p-tvr E#G�p��Yl9u p,r q9u E%k#�ltV{>l�p�w�� tv��{>J-w��3G9{>l+kSw�E#��r {>G+k�w�H#�>E#u {>q9q�E#JSl9G�u {>K>r s&r E#uw�E�J,E#G+w�l)J,H%tvu r kop,Ebp,J,z%k�J-tvq9r w�EFE&p���l9r�km{>r p�s#tvq+tv�9u E�w�E�q9J,{�w�l9r J,E�w�E%k�r �)tvK>E%k�w�E���l+tvu r p,H�q9y9{vp,{>K>J-tvq9y9r ��l9E>�� E�u {>K>r s&r E#u���l9E�G9{>l+k�t:�>{>G+k<tvq9q�E#u H)�� �¡�¢-£9¤ ¥5t|J,E#q9J,H%kmE#G�p,H}l9G5K>J,{�k\r G��>E%kop,r k,kmE#�}E#G�p�E#G¸J,E%s-y9E#J-s-y9E}�9r ¦�9u r {>K>J-tvq9y9r ��l9E�q�{>l9J�s-y9{>r kmr J�u E%kFtvu K>{>J,r p,y9�}E%k�u E%k�q9u l+kbq�E#Jm��{>J,�)tvG�p-k#���)tvr kbtvl+k,kmr�E#G=p,E#�}q+kbE&pFE#G|��l+tvu r p,Hw�EYq9J,{>K>J-tv�}�)t3p,r {>G�·�r u[G9E�kmE#Jmp*E#GxE&µ�E&p<�)J,r E#G�w�� t:�>{>r J�w�E%k�tvu K>{>J,r p,y9�}E%k�q9l9r k,k,tvG�p-k��)tvr k�r �}q9u H#�}E#G�p,H%kw�E}�2t7z&{>G¸�)tvu t>w�J,{>r p,E>�7I�r E#G5��l9E�s&E&pmp,E)q+tvJmp,r E)G9E�km{>r p�q+t>k��|q9J,{>q9J,E#�}E#G�p<q+tvJ,u E#J\r G9G9{3�3tvG�p,E>�7E#u u E)H&p-tvr pr G+w�r kmq�E#G+k,tv�9u E�q�{>l9J�u t�s&J,H%t3p,r {>Gxw�EYG9{>l9�>E%tvl��|tvu K>{>J,r p,y9�}E%kFw�EYJ,E#G+w�l��)�+t>kmE�w�� r �)tvK>E%k#��Ñ�tvG+k��� �¡�¢-£9¤ ¥t:�>E%sbk,t*��r p,E%k,kmEFw�E�s#tvu s&l9u�E&p�kmE%k�{>l�p,r u k�K>J-tvq9y9r ��l9E%kSw�� tvG+tvu ��kmEFw�EFJ,H$#+E%s?p-tvG+s&E%k#�3G9{�kSG9{>l9�>E#u u E%k[p,E%s-y9G9r ��l9E%kG7� tvl9J-tvr E#G�pbq9l|�>{>r JFu E�no{>l9J%�� E�km{>G�p+nol+kop,E#�}E#G�p�s&E%k[G9{>l9�>E#u u E%k7�}H&p,y9{�w�E%kSw�E�po��q�Ebs&{>u u tv��{>J-t3p,r {>G<tvG+tvu ��kmE �3km��G�p,y9z%kmE���l9r�{>G�p[J,E#q9J,H&¦kmE#G�p,H*u E<kmE%s&{>G+w){>��noE%s?p,r �Sw�E\s&E&pmp,E*p,y9z%kmE�·�J,H%tvu r kmE#Jbw�E%kbtvu K>{>J,r p,y9�}E%k�E#G�p,r z#J,E#�}E#G�p�G9{3�3t3p,E#l9J-k�E&pFl�p,r u r k,tvG�pw�E%k�w�{>G9G9H#E%k�tvl+k,kmr9J,H%w�l9r p,E%k���l9EFq�{�k,kmr �9u E>�>��{>l+k�q�E#G+km{>G+k�t:�>{>r JSu tvJ,K>E#�}E#G�p�t3pmp,E#r G�p�s&E&p�{>��noE%s?p,r �o�vq9l9r k,��l9EG9{>l+k�km{>�}�}E%k�E#G��}E%kml9J,EYw�EYJ,E#K>H#G9H#J,E#JFl9G9EYr �)tvK>EYw�E�km��G�p,y9z%kmEYs&{>�}q+tvJ-tv�9u E��)l9G9EY��J-tvr E�r �)tvK>E<r k,kml9Ew�� l9G9E<s#tv�}H#J-t���l9E#u s&{>G+��l9E>��E#G|G7� E&��q9u {>r p-tvG�pbl9G9r ��l9E#�}E#G�p���l+t3p,J,E<w�{>G9G9H#E%k*·�u E\�}{�w�z#u E�Ç7rhw�E\u t�k,s&z#G9E>�u t*q�{�kmr p,r {>G�E&p�u t*K>H#{>�}H&p,J,r Ebw�E%k�km{>l9J-s&E%kSw�Ebu l9�}r z#J,E>�3u t*q�{�kmr p,r {>G)w�Ebu t\s#tv�}H#J-t*tvr G+kmr9��l9EFkmE%kSq+tvJ-tv�}z&p,J,E%kr G�p,J,r G+kmz%��l9E%k#��E&p�l9G9E)kmE#l9u E}r �)tvK>E}w�E}u t|k,s&z#G9E>�7��{>l+k<t:�>{>G+k*w�{>G+s}w�H#�>E#u {>q9q�HYp,{>l�p<l9G¸E#G+kmE#�Y�9u E)w�� tvu ¦K>{>J,r p,y9�}E%kFs#tvq+tv�9u E%kbw�E<J,E&p,J,{>l9�>E#Jbu E%k�IbD�r � w�E�kml9Jm�2t>s&E%kbE#GxkmE*��{>G+w9tvG�p�kml9JFu E<�}{�w�z#u E�w�E�M¸tvJ-w�Æ ÈvÇ>�%Ï.�

� s&E�no{>l9J%�+�� �¡�¢-£9¤ ¥xE%kop*s#tvq+tv�9u EYw�EYJ,E&p,J,{>l9�>E#JFu E%k�q+tvJ-tv�}z&p,J,E%k�w�E�J,H$#+E%s?p-tvG+s&EYw�E�kml9Jm�2t>s&E%kbp,{vp-tvu E#�}E#G�p{>l)q+tvJmp,r E#u u E#�}E#G�p�w�r µ�l+kmE%k#�>p,{vp-tvu E#�}E#G�p�{>l}q+tvJmp,r E#u u E#�}E#G�p�kmq�H%s&l9u tvr J,E%k#�vr km{vp,J,{>q�E%k#�>tvG9r km{vp,J,{>q�E%kS{>l}p,E&��p,l�¦J,H#E%k#����{>l+kFt3no{>l�p,E#J,{>G+k���l7� �YG9{vp,J,E<s&{>G9G+tvr k,k,tvG+s&E����>{>r Jbs-y+tvq9r p,J,E�Í>�?��G9{>l+kFkm{>�}�}E%k�u E%kFkmE#l9u kb��q+tvJ,�>E#G9r J�xJ,E#K>H#G9H#J,E#J�w�E%k�r �)tvK>E%k�tvl+k,kmr�s&{>�}q9u E&��E%kYt:�>E%s}l9G9E�E&pYl9G9EakmE#l9u E�r �)tvK>E)J,H#E#u u E��2kml9Jm�2t>s&E%k�kmq�H%s&l9u tvr J,E%kq+tvJm�2tvr p,E%kbE&p�kml9Jm�2t>s&E%kFtvG9r km{vp,J,{>q�E%k�q+tvJFE&��E#�}q9u E:�?�

� M"% � 'aUFc�
j'aUFT (aPSR���]&TV]&^�WaT
"�G�s&{>G+s&u l+kmr {>G7�9r uVE%kop�r �}q�{>Jmp-tvG�p*w�E�q9J,H%s&r kmE#J�w�E#l��|q�{>r G�p-k#�=tV{>l�p*w�� tv��{>J-w��9u t)G9{vp,r {>G�w�EYkmE#l9r u k���l9EG9{>l+k[t:�>{>G+kVE#�}q9u {3�>H#E�J,H#K>l9u r z#J,E#�}E#G�p[E%kop[p,J,z%kVr �}q�{>Jmp-tvG�p,E�q�{>l9JSG9{vp,J,E�tvu K>{>J,r p,y9�}E>�:s#tvJSs&Ebkm{>G�pSs&E%k[kmE#l9r u k��l9r�K>l9r w�E#G�p<u E%k<w�H%s&r kmr {>G+k<��l9E}q9J,E#G+w�u0� tvu K>{>J,r p,y9�}E�q�{>l9J<s-y9{>r kmr J\u E�po��q�E�w�E}J,H$#+E%s?p-tvG+s&E}w�E%k<kml9Jm�2t>s&E%k#�� E#q�E#G+w9tvG�p%�>G9{>l+k�G9E�u E#l9J�t:�>{>G+k�q+t>k�s&{>G+k,t>s&J,H�w�E�q+tvJ-tvK>J-tvq9y9Ebq+tvJmp,r s&l9u r E#J%��s#tvJ�s&E%k�kmE#l9r u k�km{>G�p�²9��H%k�q+tvJu0� l�p,r u r k,t3p,E#l9J<l9G9E���{>r k\q�{>l9J*p,{>l�p,E%k#� "�G¸E&µ�E&p%��G9{>l+k<t:�>{>G+k�p,{>l3no{>l9J-k*K�tvJ-w�HYu E%k\�}¨#�}E%k<kmE#l9r u k<w�� E#J,J,E#l9J-k��l9E#u u E���l9E�km{>r p�u t<k,s&z#G9E���l9E�G9{>l+kSp,J-tvr p,r {>G+kF�2k,tvl���l9G9EF��{>r k�q�{>l9J�u0� E&��E#�}q9u E�w�l}q+tvJ-tvK>J-tvq9y9Eb�9� Í�� È�� Ç��?� "�Gq9J-t3p,r ��l9E>��s&E%k�kmE#l9r u k�J,E#q9J,H%kmE#G�p,E#G�p�u0� E#J,J,E#l9J*��l9E�G9{>l+k�km{>�}�}E%k�q9J,¨&p-k��}p,{>u H#J,E#J���r kml9E#u u E#�}E#G�p%��´�r G+kmr0��l9GkmE#l9r uVJ,E#u t3p,r ��r G���H#J,r E#l9J*�!$ � J,E#G+w|u0� tvu K>{>J,r p,y9�}E\p,J,z%k�kmE#G+kmr �9u EYtvl��|E#J,J,E#l9J-k#��E&p*tvl9J-t�p,E#G+w9tvG+s&EY�)�>{>l9u {>r Jtvq9q9u r ��l9E#J�w�E%k<p,E&��p,l9J,E%k�q+tvJmp,{>l�pa�2k,tvl���kml9JYu E%kYkml9Jm�2t>s&E%kYkmq�H%s&l9u tvr J,E%k<q+tvJm�2tvr p,E%k-�?�QK�tvJ�s&{>G�p,J,E>�7l9G~kmE#l9r ur G���H#J,r E#l9JF��v � q�E#J,�}E&pmp,J-t��Yu0� tvu K>{>J,r p,y9�}E*w�E\s-y9{>r kmr J�q9u l+kVnol+w�r s&r E#l+kmE#�}E#G�pbu tY�}E#r u u E#l9J,E\tvq9q9J,{:��r �)t3p,r {>G

É:Í>Í



É:Ív� ������������	�
��9�����.���S©��SÂL���.� 
G� 
� j��
��*ÂL���.�*Â �G�.�G��	�
�Â
q�{�k,kmr �9u EYw�E�u t)J,H$#+E%s?p-tvG+s&E<J,H#E#u u E>�;KS{>l9J�G9{�kFr �)tvK>E%k#�+G9{>l+k�t:�>{>G+kFl�p,r u r kmH�u E%k�kmE#l9r u k�kml9r �3tvG�p-k�· v � q�{>l9Jq+t>k,kmE#J\w�E}w�r µ�l+k\�akmq�H%s&l9u tvr J,EYq+tvJm�2tvr p%��w�E}kmq�H%s&l9u tvr J,E�q+tvJm�2tvr p\�=kmq�H%s&l9u tvr J,E�G9{>G�q+tvJm�2tvr p%��w�E}kmq�H%s&l9u tvr J,EG9{>G|q+tvJm�2tvr p��}w�r µ�l+k�E&p�kmq�H%s&l9u tvr J,E�k,tvG+kbJ,l9K>{�kmr p,H>��E&p�w�EYw�r µ�l+kFE&p*kmq�H%s&l9u tvr J,E<k,tvG+kbJ,l9K>{�kmr p,H<�}r km{vp,J,{>q�E>�
KS{>l9J���{>J-s&E#J�u0� tvu K>{>J,r p,y9�}EF�*p,J,{>l9�>E#J�u t\�}E#r u u E#l9J,E�IbD�r � q�{�k,kmr �9u E>�vG9{>l+k�t:�>{>G+k[q+tvJ�s&{>G�p,J,Ebq9u t>s&HFu E�kmE#l9r uw�� r km{vp,J,{>q9r E}p,J,z%k��+t>k=� $ ���?�Vp-tvG+w�r kY��l9E=u0� y���q�{vp,y9z%kmE=w�� tvG9r km{vp,J,{>q9r E)q�E#l�pYp,{>u H#J,E#JFnol+k,��l7� �Ov � w�� E#J,J,E#l9Jt:�3tvG�p�w�EYs-y9{>r kmr J�w�E�p,E&��p,l9J,E#J�u t�kml9Jm�2t>s&E>�;r*tvG+k�s&EYw�E#J,G9r E#J*s#t>k#�9u0� tvu K>{>J,r p,y9�}E<q9J,{�s&z%w�E���w�E%k�r p,H#J-t3p,r {>G+kkml+s#s&E%k,kmr �>E%k[q�{>l9J�J,H%w�l9r J,Ebu0� E#J,J,E#l9J�E#G�p,J,EFu E%k�w�E#l���r �)tvK>E%k#�vk,t>s-y+tvG�p���l7� t:�>E%s�u E��9J,l9r p�u {�s#tvu�q9J,H%kmE#G�p�kml9J�u tkml9Jm�2t>s&Ebp,E&��p,l9J,H#E����>{>r J�u E�q�{�kop,E#J�kml9J�u0� r �)tvK>E�w�E%k�E#J,J,E#l9J-k�w�EFu t*²+K>l9J,E��9� Ç9É:�?�vr u9E%kop�p,{vp-tvu E#�}E#G�p�l�p,{>q9r ��l9Ew�� E%kmq�H#J,E#J�t3pmp,E#r G+w�J,E (����
� r G+tvu E#�}E#G�p%��G9{>l+k�{>��p,E#G9{>G+kbw�E%k�r �)tvK>E%k�w�E<km��G�p,y9z%kmE*q�{>l9J�u E%k,��l9E#u u E%k�u0� E#J,J,E#l9J�²+G+tvu E\s&l9�Yl9u H#E\w9tvG+k�u E%kp,J,{>r kFu {>G9K>l9E#l9J-k�w�� {>G+w�E  ��� � � E%kop*w�E�u0� {>J-w�J,E�w�EY�}{>r G+k�w�E�v ����s&E���l9r[s&{>J,J,E%kmq�{>G+wa��w�E%k�w�r µ�H#J,E#G+s&E%kE#G�p,J,E=u0� r �)tvK>E=J,H#E#u u E=E&p�u0� r �)tvK>Eakm��G�p,y9H&p,r ��l9E|��q�E#r G9Eaq�E#J-s&E#q�p,r �9u E%k���u0� {�E#r ubG�l7� � E&pmp,EaE#J,J,E#l9JYE%kop}kml�¦q�H#J,r E#l9J,E�� &7v ��q�{>l9J $)q9r ��E#u�kml9J �)(+(+(9��E&p�E%kopYq9J,{3�>{���l9H#E�E#G5K>H#G9H#J-tvu�q+tvJ�w�E%k�q9J,{>�9u z#�}E%k<w�E=s#tvu tvK>Etvq9q9J,{:��r �)t3p,r �[w�l|�}{�w�z#u E�Ç7rhkml9JFu0� r �)tvK>E\J,H#E#u u E>�
K�tvJ}tvr u u E#l9J-k#�Vu Eaw�E#l���r z#�}E=q�{>r G�p)��l9E=G9{>l+k�km{>l9y+tvr p,{>G+k�H%s&u tvr J-s&r J�J,E#q�{�kmEakml9JYu EaG9{>�Y�9J,E=w�� r p,H#J-t3p,r {>G+k#�
rY� l9G9E��)tvG9r z#J,EFr w�E#G�p,r ��l9E�tvl��}kmE#l9r u k#�>G9{>l+k�w�r J,{>G+k���l9E�u0� l�p,r u r k,t3p,E#l9J�tvJ,J,¨&p,Ebu0� tvu K>{>J,r p,y9�}E���l+tvG+w�u0� r �)tvK>Eu l9r�q+tvJ-t�I p�kml���k,tv�}�}E#G�p�q9J,{�s-y9E�w�E�u0� {>J,r K>r G+tvu E���r u�E%kop�tvr w�H�E#G�s&E#u t<q+tvJ�u E%k�w�r µ�H#J,E#G�p-k�{>l�p,r u k�w�E��� �¡�¢-£9¤ ¥��l9r�u l9r�q�E#J,�}E&pmp,E#G�p�w�E���r kml+tvu r kmE#JSt:�>E%s�q9J,H%s&r kmr {>G<u E%k��#{>G9E%k[w�� E#J,J,E#l9J-k���{>Jmp,E%k[w9tvG+kVu E%kVr �)tvK>E%kVJ,E#K>H#G9H#J,H#E%k-�?�
� M�� �¸UFT U�i}X[UFWaTV]&^�WaT��J'�X�'=PSUFT

I�r E#G5k �9J%�7G9{>l+k<G9E)q9J,H&p,E#G+w�{>G+k<q+t>k�t:�>{>r J\J,H%km{>u l�p,{>l+k�u E%k<q9J,{>�9u z#�}E%k<w9tvG+k<u E=w�{>�)tvr G9E�w�l¸J,E#G+w�lJ,H%tvu r kop,Ea���+t>kmEaw�� r �)tvK>E%kYJ,H#E#u u E%k#�Ss#tvJ�w�EaG9{>�Y�9J,E#l��½tvl�p,J,E%k<po��q�E%k}w�E|kml9Jm�2t>s&E%k�J,E%kop,E#G�p}��p,J-tvr p,E#J%�SjVtq9J,{�s-y+tvr G9E}E&pYr �}�}H%w�r t3p,E�E&��p,E#G+kmr {>G5s&{>G+kmr kop,E#J-taG9{vp-tv�}�}E#G�pY�|q9J,E#G+w�J,E)E#G5s&{>�}q�p,E=w�E%k�kml9Jm�2t>s&E%k<q�{�ko¦kmH%w9tvG�pYw�E%k<H%s&u t3p-k<kmq�H%s&l9u tvr J,E%k)�2s&E=��l9r�t:�>E%s�u E)�}{�w�z#u E�w�EwM¸tvJ-w�G9E=w�E#��J-tvr p<q+t>k<q�{�kmE#J<��E%tvl+s&{>l9q5w�Eq9J,{>�9u z#�}E%k-�?�>E&pb�<p,J-tvr p,E#J�w�E%k�{>��noE&p-k��<u t<��{>r k�p,E&��p,l9J,H%k�E&pbtvG9r km{vp,J,{>q�E%k���q�{>l9Jbs&E&pmp,E*w�E#J,G9r z#J,E�q�{�k,kmr �9r u r p,H>�G9{>l+k*kmE#J,{>G+k�q9J,{>�+tv�9u E#�}E#G�p*s&{>G�p,J-tvr G�p-k�w�� H&p,E#G+w�J,EYu E�G9{>�Y�9J,EYw�� r �)tvK>E%k�J,H#E#u u E%k�G9H%s&E%k,k,tvr J,E%k���u0� tvG+tvu ��kmEq9y9{vp,{>�}H&p,J,r ��l9E)�|w�E#l���{>l�q9u l+k-�?� ��G9E�tvl�p,J,E}E&��p,E#G+kmr {>G��3t|s&{>G+kmr kop,E#J<�=p,J-tvr p,E#J�w�E%k<k,s&z#G9E%k\q�{�k,kmH%w9tvG�pq9u l+kmr E#l9J-k}km{>l9J-s&E%k�w�E|u l9�}r z#J,Exw�� r G�p,E#G+kmr p,H|E&p�w�Exs&{>l9u E#l9J-k�w�r µ�H#J,E#G�p,E%k#��ÓCubE%kop)H#K�tvu E#�}E#G�p}E#G���r k,tvK>Haw�Ep,J-tvr p,E#J\w�E%k\kml9Jm�2t>s&E%k�p,J-tvG+kmq+tvJ,E#G�p,E%k�E&p<w�E%k*�}r u r E#l���q+tvJmp,r s&r q+t3p,r �2k*q9u l+k*{>l��}{>r G+k\s&{>�}q9u E&��E%k���u0� l�p,r u r k,t3¦p,E#l9J*tvl9J-tvr p�tvu {>J-k��}�}{�w�H#u r kmE#J�l9G9EYkm{>Jmp,E�w�E��>{>u l9�}E<E#G9K>u {>�+tvG�p�w�EYu0� {>��noE&p�E#G���l9E%kop,r {>G��?�;K�tvJ�tvr u u E#l9J-k#�r u�E%kop�q9J,H#��l5w�� tvq9q9u r ��l9E#J�G9{vp,J,E}p,E%s-y9G9r ��l9E�tvl½s#tvu tvK>E}K>H#{>�}H&p,J,r ��l9E)w�E)�}r J,{>r J-k#�#"�G5E&µ�E&p%�VG9{>l+k�t:�>{>G+ks&{>G+kop-t3p,H\��l9E\u0� H&p-tvq�E<w�E\�}{�w�H#u r k,t3p,r {>G|w�E%k��}r J,{>r J-k#��q�{>l9J���l7� r u kbJ,E$#+z&p,E#G�pFs&{>J,J,E%s?p,E#�}E#G�pbu E%kb{>��noE&p-k�u {>J-kw�l J,E#G+w�l r G��>E#J-kmE>�[E%kop)l9G9E|{>q�H#J-t3p,r {>G½p,J,z%k}w�H#u r s#t3p,E¸·�l9G w�H#q9u t>s&E#�}E#G�p�w�Ex��l9E#u ��l9E%k��}r u u r �}z&p,J,E%k)w�l�}r J,{>r J�q9J,{3�>{���l9E�w�E%k�s-y+tvG9K>E#�}E#G�p-k�J-t>w�r s#tvl���w9tvG+k�u E%k�J,H$#+E&��r {>G+k�kmq�H%s&l9u tvr J,E%k#����{>l+k�q9J,{>q�{�kmE#J,{>G+k�w�{>G+sl9G9E|�}H&p,y9{�w�E|q�{>l9J)s#tvu E#J}tvl�p,{>�)t3p,r ��l9E#�}E#G�p)s&E|�}r J,{>r J�E#G �}r G9r �}r k,tvG�p}u0� E#J,J,E#l9J�E#G�p,J,E|k,t�q9J,{vnoE%s?p,r {>Gw9tvG+kbu0� r �)tvK>E\J,H#E#u u E\E&p�k,t�q9J,{vnoE%s?p,r {>Gaw9tvG+kbu0� r �)tvK>E<w�E�km��G�p,y9z%kmE>�
"�G�²+G7�Ss&{>G+s&E#J,G+tvG�p<u E�J,E#G+w�l5q9l9J�w�E��� �¡�¢-£9¤ ¥��VG9{>l+k�tvu u {>G+k\p,E#G�p,E#J�w�� tvl9K>�}E#G�p,E#JYk,t|��r p,E%k,kmE=w�E�s#tvu s&l9ukml9JYu E%kYkml9Jm�2t>s&E%k\ª�Ã�¡3¬,¬�E7�Vs#tvJYs&E#u u E%ko¦Cs&r�km{>G�p�p,J,z%k�K>{>l9J,�)tvG+w�E%k\E#G5p,E#�}q+kYw�Eas#tvu s&l9u0�8"�G½E&µ�E&p%�[u {>J-k�w�E%kkmr �Yl9u t3p,r {>G+k�w�E�J,E#K>H#G9H#J-t3p,r {>Gaw�� r �)tvK>E%k#�9G9{>l+kFG9{>l+k�km{>�}�}E%kFJ,E#G+w�l�s&{>�}q�p,E���l9EYkml9J�l9G|p,E#�}q+k�w�EYs#tvu ¦s&l9uVp,{vp-tvuSw�� E#G���r J,{>G��>y �+()q�{>l9J*u0� r �)tvK>E�w�EYu t)²+K>l9J,EY�9� Ç9É>�B�>y�km{>G�p\s&{>G+k,t>s&J,H#E%k�tvl�s#tvu s&l9uSw�E%k*kml9Jm�2t>s&E%kr km{vp,J,{>q�E%kbE&p*tvG9r km{vp,J,{>q�E%k?§#�+ÓCuVE%kop�w�{>G+s<w9tvG+kFG9{�kFq9J,r {>J,r p,H%kFw�E<p,E#G�p,E#J�w�E<J,H%w�l9r J,E�s&E\p,E#�}q+k�w�� tvl|�}{>r G+k
�lv ����q�{>l9JbJ,E#G+w�J,E�G9{vp,J,E*u {>K>r s&r E#u�l�p,r u r k,tv�9u E*q+tvJFw�E%k�q9J,{v��E%k,kmr {>G9G9E#u k�w�E%k�E&µ�E&p-kFkmq�H%s&r tvl���{>law�E%kbtvJmp,r kop,E%kq+tvJFE&��E#�}q9u E>�

Õ#�[ö<ð2áoø�ó-ð��#ý:áoð0ó ;Füoá�ô0ý6:2áCç �#ý�þ ý:ö:á�õ?ù%ç0û øFû ô.ó,ç0û õ?ö<û øFø&�oà:û ó,ç0á�üoõ?ö:ô0û ô2ç0á
;�ô0ý:ù:ù:ð2û øFáoð[ú á�ümó-ô�û ô0õ-ç0ð2õ?ùvá���áoö�ö:á�ñ&ó-ð2à3ó-ö&ç
�#ý:á�ú þ ó-ö:û ô0õ-ç0ð2õ?ù:û á��3ümó-ðVú þ û ô0õ-ç0ð2õ?ù:û á�áoô2çVý:ö*ümó-ôVù3ó-ð�ç0û üoý:ú û áoð[à�þ ó-ö:û ô0õ-ç0ð2õ?ù:û á�� 1 á�ç0áoøFù:ô7à:á�ümó-ú üoý:ú�áoô2çSó-ú õ?ð2ôVð��oà:ý:û ç[à:á�ù:ð2áoô��#ý:á

 E��(�:ümó-ðVú þ �Cç.ó-ùvá�à�þ û ô0õ-ç0ð2õ?ù:û á�ùvõ?ý:ð7ú ó � ñ?ý:ð2á 
 � ì���ó�ç0õ?ý%çVà:á�ø&,oøFáVà:ý:ð���C�� 
 E)' �&õ?û ð7ù3ó-ð0ó-ñ?ð0ó-ù��:á 
 � � � ë � � -%�



����� � ��� �

� ! � ��	�� � �b� � ����� ��! � ������	 ! �
! � ���b� � " � ! ����	���� � � ��
�� � � � " � ! ����	����

j7{>J-k�w�E|s&E&pmp,Eap,y9z%kmE>�SG9{>l+k}t:�>{>G+k�km{>l9�>E#G�p�H&p,H|s&{>G���J,{>G�p,H|tvl��½w�r µ�H#J,E#G+s&E%k�r �}q�{>Jmp-tvG�p,E%k�E#G�p,J,Eal9Gp,E#J,�}E���J-tvG;z#tvr k�E&p�l9G9E�p,E#J,�}E*tvG9K>u tvr k#�>q�{>l9Jbw�H&²+G9r J�w�E%k���l+tvG�p,r p,H%k�J-t>w�r {>�}H&p,J,r ��l9E%k�{>l�q9y9{vp,{>�}H&p,J,r ��l9E%k#���{>l+k�t:�>{>G+k<G9{vp-tv�}�}E#G�p�q9l s&{>G+kop-t3p,E#JYu0� E#�}q9u {>rb�xp,{>Jmp�w�E|s&E#Jmp-tvr G+k<p,E#J,�}E%k#�Ss&{>�}�}E=u txJ-t>w�r {�kmr p,H�{>lu0� H#�}r pmp-tvG+s&E>����l9r9G7� E&��r kop,E#G�p�q+t>k�w9tvG+k�G9{�k�{>l9��J-tvK>E%kV��J-tvG;z#tvr k�w�E�q9y���kmr ��l9E>�vÓCu+k#� tvK>r p�u �\E#G��2tvr p�w�� tv�9l+k�w�Eu tvG9K�tvK>E�u t*q9u l9q+tvJmp�w�l�p,E#�}q+k#� ��tvr k�u Ebq9u l+k�K>H#G+tvG�p�E%kop���l9EFq9u l+kmr E#l9J-k[p,E#J,�}E%k�km{>G�p�w�Eb�2tvl���tv�}r k#�>´�r G+kmr0�G9{>l+k�tvl9J,r {>G+k�q9l�q�E#G+kmE#J\��l9E�u t)p,J-t>w�l+s?p,r {>G|��J-tvG;z#tvr kmEYw�E Ä ®��>¤@®3£�­&¢\kmE#J-tvr p*kmr �}q9u E#�}E#G�p Ä ®��>¤@®3£�­&¢:�+�)tvr ks&E�p,E#J,�}E<t�w�r kmq+tvJ,law�E%k�u r ��J,E%kbw�E\q9y���kmr ��l9E>����{>l+k�q9J,{>q�{�km{>G+k�w�{>G+s�r s&r�l9GaJ,H%s#tvq9r p,l9u t3p,r �Sw�E%k�K>J-tvG+w�E#l9J-kJ-t>w�r {>�}H&p,J,r ��l9E%k�E&p�q9y9{vp,{>�}H&p,J,r ��l9E%k#��tvr G+kmr7��l9E<u E#l9J-kby9{>�}{>G����}E%kbtvG9K>u tvr k#�

�=¾ g[¹cp�¼ � k�m3¹2À
� m ¾
	 g[À�»Qm � 	 ¹ k � h 	�m ¾ g[»�flk%¹cp 	
� u l���"�G9E#J,K>H&p,r ��l9E � � u l��¸��J-t>w�r tvG�pbq�{3Á�E#J?�ÓCG�p,E#G+kmr p,H "�G9E#J,K>H&p,r ��l9E ������� D�t>w�r tvG�pFÓCG�p,E#G+kmr po�j7l9�}r G+tvG+s&E "�G9E#J,K>H&p,r ��l9E ��������� � � D�t>w�r tvG+s&E
"���r p-tvG+s&E "�G9E#J,K>H&p,r ��l9E ��� � � D�t>w�r tvG�p�"���r p-tvG+s&E��J-t>w�r {�kmr p,H:� ��J-t>w�r {�kmr po�9�
"�s&u tvr J,E#�}E#G�p�"�G9E#J,K>H&p,r ��l9E ��� � � ÓCJ,J-t>w�r tvG+s&E

� 1�p;k p�¼ � k�m3¹2À
� m ¾
	 g[À�»Qm � 	 ¹ k � h 	�m ¾ g[»�flk%¹cp 	
� u l��aj7l9�}r G9E#l�� � � j7l9�}r G9{>l+k � u l��ÓCG�p,E#G+kmr p,H<j7l9�}r G9E#l+kmE � � � � � ����� 	 j7l9�}r G9{>l+kbÓCG�p,E#G+kmr po�j7l9�}r G+tvG+s&E<j7l9�}r G9E#l+kmE � � � � � � � � ������� � � 	 j7l9�}r G+tvG+s&E
"���r p-tvG+s&E<j7l9�}r G9E#l+kmE � � � � � j7l9�}r G9{>l+k�"���r p-tvG+s&E)��u l9�}r G9{�kmr po�9�
"�s&u tvr J,E#�}E#G�p�j7l9�}r G9E#l�� � � � ÓCu u l9�}r G+tvG+s&E

É:Í�Ë



É:ÍvÊ7������
� �
o� ����	������.�������.� ��
�Â ��	�������
3��	�Â�	��������
���G��	������Q
�ÂX
G�=���������
���G��	������Q
�Â



����� � �����

� �`��� ��$b� ��� � � ��� � � 	 ! $ ����� � � ! � ���
! ��������! �F� �

� M#N ����T ��PSUFUFW �9PSUFWadaUbPS]&Wa_ (|Z<P�� (�UFW
	 � TVZ�WaT gaZ<PSd�� Z<PSU

������������������! �"$#%�'&)(�*
������������������! �"$#%�$+,&)(�*
������������������! �"$#%���-&)(�*
�����������������.�/����$01&)(�*
�����������������.�/�������2-&)(�*
����������������$354!4�"$3%����2-&)(�*
����������������$354!4�"$3���/����'&)(�*
"!"�6�087�9:������;=<�>����@?BAC�!��0�D!D%.!��;��!�$�-&E�BF$0=0�D!D%.!��;��!�$�GF����! $HIF����! JF��$354!4:A
7�<%���LKNMO
"!"BP�<�;��$<$2�����.Q9%0$��;J�@AR0�D!D%.!��;��!�$�S;��$������;�����#S9%<�;=T�U83!V!W!T�XY���.89���<�ZJ[$��9�ZL\3!P���.8�%<���U���D�0�[�>���.]\T��8+$7�<$9�9:�8+L\�! �3�6�0$��/���+!/^��+L\�! �3!T��8+$7�<$9B9�+L\"!"BW!/!/!;���2!��/�.���������.89%�$��.�<$2�����.
9%0$��;J�@AR0�D!D%.!��;��!�$�B;��$������;�����#����/_<�/!/!;���2� ���.�/-`ba!c O �! �3�d$e!��f�W1gh�� �3�d$e!i�Y%d�X%U�j�iLgN4:gk�! �3%d���e!i�i!l%d�X%U�j�i1g�4:g�! �3%d�f� $H�i%d�X%U$j�iLg�4:gk�! �3�d$Y�i!T�m!n%d�X%U�j�i1gRo�p1gkl�0$����q@\
"!"�D����8(:�$��;B;���.8���$/�<�/r�U� �iG[$D������'\"!"S2!��D!D���;=���_������/���;��S���_;���.8���$/�<�/�!��.��8#��%���^�8(%<�;G[89:�8+�����.]\"!"B;���.�0�����/��$0$�����_�@AR0�D!D%.!��;��!�$�:F8;��$���!��;����!#sK)7�<�+t48u!o�p!+548u!o�p�M����/�v�c�w�48o'gx(�c�w�48o'\
"!"�6�;��!<�/��$0$�=���J����.89���<�Z��9�Z�c�3%y�9%�$��Y���.89���<�Z'KEu%M5\
"!"�6�;��!<�/��$0$�=���_>���.8�%<��>���.$c�#%�$3�6�(%0!0�.���P���.��%<��zKR�$9�Z1gkY���D�<�����/�X��8;����$�1KR��9!Z�M5gR<$/!/!;���2� ���.8/�M5\

É:ÍvÎ



É%�>Ì ������
� �
 �X��
� �
��x��©T

��
 ���.��
 �G����	Q©
� � � ��ÂT��	�
�
�� 	�
�����
�	��B���

"!"_��;��!<�/��$0$�=���t��0$��/���+!/�� #!;�<$9!(:� � �%�'g�<�>����^����� �! �d$r!W� �X�i"!"S9%0$��;J���S2%0!0����!�$�^���8;�����/Lg ��0$��� 9%<�.S�1Ab��/�������.�<�/��$0$�B���^(%<�;���v%<�;����+_c=#%�$3�6�;��!<�/���6�0$��/���+!/'KR�$9�ZLgb>���.]ghu'gh�� �d�r!W! �X�i�Mz\
"!"�6�;��!<�/��$0$�=���^9:�8+$7�<$9,g 0$�G0$�_>�<=����.!.����%��;^��<_.!���$�%�9:�8+^c^3�6�;��!<�/���T��8+$7�<$9�KR��9�ZLg�e�0!0�/��:������0$vLKR��9�ZLg >���.�F�*�.!��;��!�$�:Mzg v,g (,g >���.�F�*����$9�/�(:Mz\
"!"�6�0$�!�%��+��$0$�^<$�_���^9:�8+$7�<$9�9�;����������$��/=<$�^9:�8+$7�<$9_0�D!D%.!��;��!�$�9�+_c=#%�$3�6�;��!<�/����! �3!T��8+$7�<$9sKR��9�ZLg�>���.]g�9:�8+�Mz\
"!"���F$<%F8/�F!��� �!�^9�;�0$2����87��B<�>������@AR0�D!D%.!��;��!�$�����D K	��Kh#%�$3!V�<�
���6���;!;��$�!/1Kh��9!ZLgb9!+LgE��+�M!M!MO

D�9�;�����/�D'K .�/�����;!;Lg
�N#%�$3!V�<�
���6���;!;��$��/ D�<%������� Kkv:������0$v:M���������Mz\��+��8/1KEu%Mz\q
"!"Bm�0$��/���.B����.=��087!7�<$������.Q9�;����������$��/���.S.�0$��/Jy��Lg /�0$��/���.B����.^����.�/!;�����/��$0$��."!"^y�9%�$���! B>�0$��/^����.�0�;$7�<%��.B.]AR��+����8��/���;B��<$��.����S2!��D!D���;_0�D!D%.!��;��!�$�
"!"JU��:�8/��$<�����.�<�/��$0$�=y�9%�$���! #%��6����!<�;�6�0���0�;1KEo!w!w@gRo!w�w'gho!w�w'gRu�Mz\#%��6����!<�;1KR�! �d�6�y� �y$e�d�f�H�r!r�i!e�d�f:U�m��x�! �d$Y!i!T!m!n%d�f�H�r!r!i!e%d�f�U8m�Mz\#%�$i��%<$2����@KR�! �d�6$H% ! �d$r!W!6�i�Mz\#%�$i��%<$2����@KR�! �d$Y!i!T!m�n%d$m�i�X$m�M5\#%��X$(%<�����V�0������tKR�! �d$r� �W!m�Mz\
"!"BT!;�0��!����/��$0$�BT���;�.89%����/��8>��#%�$V�<�/!;��8+!V�0����@KR�! �d�T!e%y��$i!6�m�U�y$l�Mz\#%�� �0!<���U����$��/��8/!Z1KNM5\#%����T���;�.89%����/��8>��@Khp�w1&hu@g KR�! !D���0!<�/�M�v�"]KR�! !D���0!<�/�M�(Lg 45&hu'g o!u!u!u1&hu%Mz\
"!"=0$�^9%<�.!.��S/�0$��/^��<$��.�����;��$9%��;��B���^��<J��<87���;�<#%�$V�<�/!;��8+!V�0����@KR�! �d�V%y$Y�i� �P�U�i��:M5\#%�� �0!<���U����$��/��8/!Z1KNM5\
"!"S9%0�.��8/��$0$�=���_��<J��<87���;�<#%�$T���.8(�V�<�/!;��8+1KNMz\#%���� �0!0�
!W!/ K848u'g��'g
w'g u'g
u'g
u'g u'g 4:g
u%Mz\
"!"Bm!;�<����B����.��=D�<�����. �1Ab�!� �8�!2%����Y#%��6�0���0�;	��D'K84:g 4:g u%Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'KNF$o'g o'gQF$o%Mz\#%�$P���;!/���+	��D'K o'g o'gQF$o%Mz\#%�$P���;!/���+	��D'K o'gQF$o'g F$o%Mz\#%�$P���;!/���+	��D'KNF$o'g F$o'g F$o%Mz\#%�$i����'KNMz\#%��6�0���0�;	��D'KEu'g 4:g u%Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'KNF$o'g F$o'g o%Mz\#%�$P���;!/���+	��D'K o'gQF$o'g o%Mz\#%�$P���;!/���+	��D'K o'g o'g
o%Mz\



�X� �7��� � ��ÂT��	�
�
��*±c	�
�����
�	��B���h�a��	 ����
����F©~Â9���*Â�����	�������	�
 É%�9É
#%�$P���;!/���+	��D'KNF$o'g o'g
o%Mz\#%�$i����'KNMz\
#%��6�0���0�;	��D'KEu'g�u'g 4�Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'KNF$o'g F$o'g F$o%Mz\#%�$P���;!/���+	��D'KNF$o'g F$o'g o%Mz\#%�$P���;!/���+	��D'KNF$o'g o'g o%Mz\#%�$P���;!/���+	��D'KNF$o'g o'gQF$o%Mz\#%�$i����'KNMz\#%��6�0���0�;	��D'K84:g�u'g u%Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'K o'g o'gQF$o%Mz\#%�$P���;!/���+	��D'K o'g o'g o%Mz\#%�$P���;!/���+	��D'K o'gQF$o'g o%Mz\#%�$P���;!/���+	��D'K o'gQF$o'g F$o%Mz\#%�$i����'KNMz\#%��6�0���0�;	��D'KEu'g 4:g 4�Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'KNF$o'g o'gQF$o%Mz\#%�$P���;!/���+	��D'KNF$o'g o'g o%Mz\#%�$P���;!/���+	��D'K o'g o'g o%Mz\#%�$P���;!/���+	��D'K o'g o'gQF$o%Mz\#%�$i����'KNMz\#%��6�0���0�;	��D'K84:g�u'g 4�Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'K o'gQF$o'g F$o%Mz\#%�$P���;!/���+	��D'K o'gQF$o'g o%Mz\#%�$P���;!/���+	��D'KNF$o'g F$o'g o%Mz\#%�$P���;!/���+	��D'KNF$o'g F$o'g F$o%Mz\#%�$i����'KNMz\#%�$r%����.8(LKNMz\
"!"=<��!��0���<�/��$0$�����^2!��D!D���;=����;����8�!9%��;�<�/��$0$�B���_;���.8���$/�<�/=0�D!D%.!��;��!�$�9:�8+�����. c Kk�!��.��8#��%���^�8(%<�;G[�M 7�<��!��0��zK .������!0�D'Kb�!��.���#��%���B�8(%<�;�M�[8v�[8(�[��%Mz\
"!"� �����/���;��S���^2!��D!D���;�;���.8���$/�<�/#%�$e��!<���T��8+�����.zKEu'gRu@gbv,g)(,gk�! �d$e��$f,gk�! �d8H�l�X%U8��l�i!Y%d8f ��m!i1g 9:�8+�����.�Mz\
"!"=����;��8/���;��S��<$��. �!�JD����8(:�$��;J� 7�<�#��=<$�_D�0�;$7�<�/�T!T!V"!" KE<�D!D����8(%<$2����S<�>���� +!>	�1&N48u%MD�������c^D�0$9%�$�LK �80�D!D%.!�@&)9!9�7��:g �Cv!2 ��M5\D�9�;�����/�D'KRD������'g �NT	�����������!�	���%o!w!w �����:g v,g (:Mz\D�v�;��8/��@Kk9:�8+�����.]gbv�[�(�[���[!.!���!�!0�D@Kk����.!�8#������B�8(%<�;�Mzg�4:ghD������%Mz\D%����0�.��@KRD������%Mz\
"!"BY���.�/!;�����/��$0$�����B9:�8+$7�<$9^�! �3#%�$3!Y���.�/!;�0�Z��! �3!T��8+�7�<$91KR�$9�Z1g 9�+�Mz\"!"BY���.�/!;�����/��$0$�����^9:�8+$7�<$93!r!;��!��T��8+$7�<$9LKR��9�ZLg 9:�8+�Mz\"!"BY���.�/!;�����/��$0$�_��0$��/���+!/�� #!;�<$9!(:� � �%�#%�$3!Y���.�/!;�0�Z�6�0$��/���+�/1KR�$9�Z1g���+�Mz\"!"Br���;$7���/���;��S���_����.89���<�Z3�6���0�.���Y���.89���<�Z1KR��9!Z�Mz\q



É%��È ������
� �
 �X��
� �
��x��©T

��
 ���.��
 �G����	Q©
� � � ��ÂT��	�
�
�� 	�
�����
�	��B���

� M"% ����T ��PSUFUFW �9PSUFWadaUbPS]&Wa_ (|Z<P=� (�UFW
	 � Z���U�� gaZ<PSd�� Z<PSU���O � � '���UbPST��

������������������! �"$#%�'&)(�*
������������������! �"$#%�$+,&)(�*
������������������! �"$#%���-&)(�*
�����������������.�/����$01&)(�*
�����������������.�/�������2-&)(�*
����������������$354!4�"$3%����2-&)(�*
����������������$354!4�"$3���/����'&)(�*
"!"�6�087�9:������;=<�>����@?BAC�!� 9!2!��D!D���;�.@&E�BF$0B9!2!��D!D���;�.�F����! $HtF����! GF��$354!4:A
7�<%���LKNMO
"!"BP�<�;��$<$2�����.Q9%0$��;J����. T�F�f!��D!D���;�.Y���.89���<�ZJ[$��9�ZL\�! �3!r�f�6�0$��D��8#�X���U83�[$D�2���0$��D��8#L\����/ .!��;��!�$�,\�! �3�6�0$��/���+!/^��+L\����/^D�2���0$��D��8#%d���0$�!��/L\�! �3!T�2!��D!D���;�X���U83 9!2!��D!D���;L\"!"BW!/!/!;���2!��/�.���������.89%�$��.�<$2�����.
9%0$��;J�@AR0�D!D%.!��;��!�$�B;��$������;�����#S9%<�;=T�f�H�r!r!i!e�X����/_<�/!/!;���2� ���.�/-`ba!c O �! �3�d$e�i!l!Y�i!e�d$m��!T!i�d�X���U�3Lg �! �3%d$e���f�W%d�f:U8m%d�X���U�3Lg �! �3%d$e!i!Y%d�X%U$j�iLg pLg�! �3%d���e!i!i!l%d�X%U$j�iLg pLg �! �3%d�f� $H�i%d�X%U$j�iLg pLg �! �3%d$Y!e!W���W�f� �i%d$m��!T!i�d�X���U831g�! �3%d$T�f�H�r!r!i!e%d�f:U8m%d�X���U�3Lg �! �3%d$Y!i!T!m!n%d�X%U$j�iLg o�pLg l�0$�%��q@\"!"�D����8(:�$��;B;���.8���$/�<�/r�U� �iG[$D������'\"!"S2!��D!D���;=���_������/���;��S���_;���.8���$/�<�/�!��.��8#��%���^�8(%<�;G[89:�8+�����.]\"!"B;���.�0�����/��$0$�����_�@AR0�D!D%.!��;��!�$�:F8;��$���!��;����!#sK)7�<�+t48u!o�p!+548u!o�p�M����/�v�c�w�48o'gx(�c�w�48o'\
"!"�6�;��!<�/��$0$�=���J����.89���<�Z��9�Z^c^3%y�9%�$��Y���.89���<�Z1KEu%M5\
"!"B;����8�!9%��;�<�/��$0$�B���_�@AR����;�<$�.!��;��!�$�^c=Y���D�<$���$/�X���;��!�$�LKR��9�Z�Mz\
"!"Be����8�!9%��;�<�/��$0$�B���_��<J��0$��D��8#���;�<�/��$0$�B���JD�;�<87�� 2!��D!D���;D�2���0$��D��8#�c=#%�$3�6�(%0!0�.���r�f�6�0$��D��8#�X��%U831Kh��9!ZLg.!��;��!�$�,g<�/!/!;���2� ���.�/Lg

� D�2���0$��D��8#%d���0$�!��/�M5\
"!"� �<J��<�;!/��S#!;�<$9!(:� � �B��.�/�F$���!���=��<$9%<$2����B�1Ab��/�������.���;B����.ST�F�f!��D!D���;�. ���D'KRD�2���0$��D��8#Bc!c=l�H% ! ��� D�2���0$��D��8#%d���0$�!��/���c_u%MO
D�9�;�����/�D'K .�/�����;!;Lg �8X$/�<$/���0$� �%�B9%0�.!.�����<$��/S9%<�.�����. T�F�f!��D!D���;�.@&�������Mz\��+��8/1KEu%Mz\q

"!"�6�;��!<�/��$0$�=���_T�F�f!��D!D���;9!2!��D!D���;=c=#%�$3�6�;��!<�/����! �3!T�2!��D�D��$;�X���U83'KR�$9�Z1gD�2���0$��D��8#-`ku�a1g



�X� ����� � ��ÂT��	�
�
��*±c	�
�����
�	��B���h�a��	 ����
����F© ����
G� ����	�������	�
 � ��±������ ��
�	�Â � É%�>Ç
v,g (,gl�H% ! �Mz\

"!"� �<J��;��!<�/��$0$�=���_T�F�f!��D!D���;=<%F8/�F$���!���SD�0$����/��$0$�!�%�!�����D'Kk9!2!��D!D���;Bc!c=l�H% ! �MO
D�9�;�����/�D'K .�/�����;!;Lg
��6�;��!<�/��$0$�����^9!2!��D!D���;G� 7�9%0�.!.���2����1&�������M5\��+��8/1KEu%Mz\q

"!"�6�;��!<�/��$0$�=���t��0$��/���+!/��S����;��$�����^�! �3"!"^y��_;��87�<�; � �%� � �%�^���B2%0!0����!�$�=���8;�����/^��.�/=9���<�����<=�! �d$m!e�H�i"!"_��� � �:��.��8#��:��D��$� � �%�^���B(%<�;���v%<�;��S���_��<J.�/�<�/��$0$�^��.�/=��/�������.��"!"S9%0$��;=/�0$��.�����.=��<����8����. ��Y��+_c=#%�$3�6�;��!<�/���6�0$��/���+!/��:��/�(�6!0$��D���#�X��%U83'KR�$9�ZLg D�2���0$��D��8#-`ku�a1g�! �3%d$e���f�W%d$m��!T!i%d�X���U831gl�H% ! 1g �! �d$m!e�H�i�Mz\
"!"BW�F8/�F$0$�=;��$��.!.�� <J��;��!��;J���_��0$��/���+!/�� #!;�<$9!(:� � �%�����D'K	�E��+�MO
D�9�;�����/�D'K .�/�����;!;Lg
��6�;��!<�/��$0$�����t��0$��/���+!/�� #!;�<$9!(:� � �%�^� 7�9%0�.!.���2����1&�������Mz\��+��8/1KEu%Mz\q

"!"���F$<%F!F8/���� �!�^9�;�0$2����87��B<�>���������. 9:F�2!��D!D���;�. ���D'K	�b#%�$3!V�<�
���6���;!;�����/1Kh��9!ZLg 9!2!��D!D���;Lg ��+�M!MO
D�9�;�����/�D'K .�/�����;!;Lg �NW%��/��8>�<�/���0$�S���t��0$��/���+!/�� #!;�<$9!(:� � �%�^� 7�9%0�.!.���2����1&�������M5\��+��8/1KEu%Mz\q

"!"Bm�0$��/���.B����.=��087!7�<$������.Q9�;����������$��/���.S.�0$��/Jy��Lg /�0$��/���.B����.^����.�/!;�����/��$0$��."!"^y�9%�$���! B>�0$��/^����.�0�;$7�<%��.B.]AR��+����8��/���;B��<$��.����S2!��D!D���;_0�D!D%.!��;��!�$�
"!"JU��:�8/��$<�����.�<�/��$0$��. y�9%�$�_�! #%��6����!<�;�6�0���0�;1KEo!w!w@gRo!w�w'gho!w�w'gRu�Mz\#%��6����!<�;1KR�! �d�6�y� �y$e�d�f�H�r!r�i!e�d�f:U�m��x�! �d$Y!i!T!m!n%d�f�H�r!r!i!e%d�f�U8m�Mz\#%�$i��%<$2����@KR�! �d�6$H% ! �d$r!W!6�i�Mz\#%�$i��%<$2����@KR�! �d$Y!i!T!m�n%d$m�i�X$m�M5\#%��X$(%<�����V�0������tKR�! �d$r� �W!m�Mz\
"!"BT!;�0��!����/��$0$�BT���;�.89%����/��8>��#%�$V�<�/!;��8+!V�0����@KR�! �d�T!e%y��$i!6�m�U�y$l�Mz\#%�� �0!<���U����$��/��8/!Z1KNM5\#%����T���;�.89%����/��8>��@Khp�w1&hu@g KR�! !D���0!<�/�M�v�"]KR�! !D���0!<�/�M�(Lg 45&hu'g o!u!u!u1&hu%Mz\
"!"=0$�^9%<�.!.��S/�0$��/^��<$��.�����;��$9%��;��B���^��<J��<87���;�<#%�$V�<�/!;��8+!V�0����@KR�! �d�V%y$Y�i� �P�U�i��:M5\#%�� �0!<���U����$��/��8/!Z1KNM5\
"!"S9%0�.��8/��$0$�=���_��<J��<87���;�<



É%�v° ������
� �
 �X��
� �
��x��©T

��
 ���.��
 �G����	Q©
� � � ��ÂT��	�
�
�� 	�
�����
�	��B���

#%�$T���.8(�V�<�/!;��8+1KNMz\#%���� �0!0�
!W!/ K848u'g��'g
w'g u'g
u'g
u'g u'g 4:g
u%Mz\
"!"Bm!;�<����B����.��=D�<�����. �1Ab�!� �8�!2%����Y#%��6�0���0�;	��D'K84:g 4:g u%Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'KNF$o'g o'gQF$o%Mz\#%�$P���;!/���+	��D'K o'g o'gQF$o%Mz\#%�$P���;!/���+	��D'K o'gQF$o'g F$o%Mz\#%�$P���;!/���+	��D'KNF$o'g F$o'g F$o%Mz\#%�$i����'KNMz\#%��6�0���0�;	��D'KEu'g 4:g u%Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'KNF$o'g F$o'g o%Mz\#%�$P���;!/���+	��D'K o'gQF$o'g o%Mz\#%�$P���;!/���+	��D'K o'g o'g
o%Mz\#%�$P���;!/���+	��D'KNF$o'g o'g
o%Mz\#%�$i����'KNMz\#%��6�0���0�;	��D'KEu'g�u'g 4�Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'KNF$o'g F$o'g F$o%Mz\#%�$P���;!/���+	��D'KNF$o'g F$o'g o%Mz\#%�$P���;!/���+	��D'KNF$o'g o'g o%Mz\#%�$P���;!/���+	��D'KNF$o'g o'gQF$o%Mz\#%�$i����'KNMz\#%��6�0���0�;	��D'K84:g�u'g u%Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'K o'g o'gQF$o%Mz\#%�$P���;!/���+	��D'K o'g o'g o%Mz\#%�$P���;!/���+	��D'K o'gQF$o'g o%Mz\#%�$P���;!/���+	��D'K o'gQF$o'g F$o%Mz\#%�$i����'KNMz\#%��6�0���0�;	��D'KEu'g 4:g 4�Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\
#%�$P���;!/���+	��D'KNF$o'g o'gQF$o%Mz\#%�$P���;!/���+	��D'KNF$o'g o'g o%Mz\#%�$P���;!/���+	��D'K o'g o'g o%Mz\#%�$P���;!/���+	��D'K o'g o'gQF$o%Mz\#%�$i����'KNMz\#%��6�0���0�;	��D'K84:g�u'g 4�Mz\#%��f%��#����LKR�! �d$T%y� �����y$l�M5\#%�$P���;!/���+	��D'K o'gQF$o'g F$o%Mz\#%�$P���;!/���+	��D'K o'gQF$o'g o%Mz\#%�$P���;!/���+	��D'KNF$o'g F$o'g o%Mz\#%�$P���;!/���+	��D'KNF$o'g F$o'g F$o%Mz\#%�$i����'KNMz\#%�$r%����.8(LKNMz\
"!"=<��!��0���<�/��$0$�����^2!��D!D���;=����;����8�!9%��;�<�/��$0$�B���_;���.8���$/�<�/=0�D!D%.!��;��!�$�9:�8+�����. c Kk�!��.��8#��%���^�8(%<�;G[�M 7�<��!��0��zK .������!0�D'Kb�!��.���#��%���B�8(%<�;�M�[8v�[8(�[��%Mz\
"!"� �����/���;��S���^2!��D!D���;�;���.8���$/�<�/#%�$e��!<���T��8+�����.zKEu'gRu@gbv,g)(,gk�! �d$e��$f,gk�! �d8H�l�X%U8��l�i!Y%d8f ��m!i1g 9:�8+�����.�Mz\



�X� ����� � ��ÂT��	�
�
��*±c	�
�����
�	��B���h�a��	 ����
����F© ����
G� ����	�������	�
 � ��±������ ��
�	�Â � É%��Í
"!"=����;��8/���;��S��<$��. �!�JD����8(:�$��;J� 7�<�#��=<$�_D�0�;$7�<�/�T!T!V"!" KE<�D!D����8(%<$2����S<�>���� +!>	�1&N48u%M
D�������c^D�0$9%�$�LK � 9!2!��D!DL&)9!9�7��:g �Cv!2 ��M5\D�9�;�����/�D'KRD������'g �NT	�����������!�	���%o!w!w �����:g v,g (:Mz\D�v�;��8/��@Kk9:�8+�����.]gbv�[�(�[���[!.!���!�!0�D@Kk����.!�8#������B�8(%<�;�Mzg�4:ghD������%Mz\D%����0�.��@KRD������%Mz\
"!"BY���.�/!;�����/��$0$�BT�F�f!��D!D���;#%�$3!Y���.�/!;�0�Z��! �3!T�2!��D!D��$;�X���U�31KR�$9�Z1g 9!2!��D!D���;�Mz\"!"BY���.�/!;�����/��$0$�_��0$��/���+!/�� #!;�<$9!(:� � �%�#%�$3!Y���.�/!;�0�Z�6�0$��/���+�/1KR�$9�Z1g���+�Mz\"!"Br���;$7���/���;��S���_����.89���<�Z3�6���0�.���Y���.89���<�Z1KR��9!Z�Mz\q



É%�>� ������
� �
 �X��
� �
��x��©T

��
 ���.��
 �G����	Q©
� � � ��ÂT��	�
�
�� 	�
�����
�	��B���



����� � ��� �

� �`��� ��$b� ��� ����! � ��� ��� � �h
��b��!
��� ��$b��� " ��� ! �����	��

���


�U���>��$��/�0�;BP�o1&hu=<�.!���!�

=Y���.!��;���9�/��$0$�����_��<J��<87���;�<X����$�%��6�<87���;�<O

D��$�����%. ` X�r�X�/!;�����#Bl�<87��'g X�r�X�/!;�����#Be��!<���U 7�<�#��'g X�r!P�����o�D=y�D!D%.���/LgX�r�X�/!;�����#Be���.�0�����/��$0$�,g�X�r!P�������DBT�0�.��8/��$0$�,g�X�r!P�������D� �0!0�
!W!/LgX�r!P�������DBP�H�TLg X�r!r%��0!<�/�r%y$PLg V!r!V�<�/!;��8+Bm!;�<$��.$D�0�;$7�a
��%087G���_�@A � 7�<�#��S;���.8���$/�<�/l�<87�� �N;���.8���$/,&)9!9�7 �
��%087G���_�@A � 7�<�#��S;��!���!���e��!<���U 7�<�#�� �E7���.��!d��8�!2%��.�d��!d�0�;!#L&)9�9�7 �
�9%0�.��8/��$0$�J���$��/!;���0$9�/�� � �%�B���^��<J��<87���;�<y�D!D%.���/^u^u
=;���.�0�����/��$0$�����_�@A � 7�<�#��S;���.8���$/�<�/ Kk�%0$�=��/�������.��=.�� ;��$�����=;��!<�����.�/���<
�2%<�.����1A � 7�<�#���. ;��!���!����.e���.�0�����/��$0$� �8w�48o�+�w�48o �
�9%0�.��8/��$0$�=���_��<J��<87���;�<T�0�.��8/��$0$�^o����=o����GF��!u!u
�9%0�.��8/��$0$�=�1Ab�!�=9%0%����/=���=���8;�����/��$0$�=����;���#�<�;������^��<J��<87���;�< �0!0�
!W!/ o����=o����GF��!u!u
_0�;��$�$��/�<�/��$0$�����_��<_��<87���;�<P�H�T ut4 u
_<$��#%���B�1AR0$��>���;!/���;�� ���_��<J��<87���;�<�KR����#!;���.�Mr%y$P p�u1&hu
=m!;�<$��.$D�0�;$7�<�/��$0$�S#��!087���/!;�� � �%� ��>��$��/��%���!���S���^��<J��<87���;�<m!;�<$��.$D�0�;$7�` 4 u^u_uut4 u_uu^ut4Suu^u^uI4 aq

 y�2 �!��/J.�0$��;����B���_����7z�$��;����;�0$�!9O

X!�$9%<�;�<�/�0�;
É%��Ë



É%�>Ê ������
� �
 �.��
� �
��x��©T

��
 ���.	J�o��� ��
 ����������
�	[
��x��©���� � �a��	Q������
����� 
O
V�<�/���;��$<�� O ����D!D���.���6�0���0�;J45&hu!u!u!u!u!uJ45&hu!u!u!u!uG45&hu!u!u!u!u!u�q
6�0!0�;������%<�/���� O 9%0%����/ `�p!p	�1&hu������1& ��� ���1&hu'gp!p	�1&huBp!p	�1& ���G4 �!o1&hu'g

��4 �1&huBp!p	�1& ���G4 �!o1&hu'g
��4 �1&hu������1& ��� ���1&huBaGq

U�������+�����r�<����!X!��/ O ��0!0�;���U�������+ `ku'g 4:g
o'g F�4:g
u'g o'g
�'gQF�4�a_q

^T!;�0$9�;��$��/���. 9!(%0�/�087���/!;�� � �%��.Q���^��<J.�0$��;����B���_����7z�$��;��
^lLAR��.�/�T!W�X=�87�9���0�Z��^.�� �!�%�J� 7�<�#��S;��!���!����<_��/��_.89%������D��$�B<�>���� e��!<���U 7�<�#��
_��<$��.SX����$�%��6�<87���;�< 9�;����������$��/e�<����$<�/��$0$��T!;�0$9%��;!/�����.O
D��$�����%. `�V!r�6�0���0�;=����D!D���.���d$;���D�������/�<$���$�'g 
=;���D�������/�<$����� ����D!D���.��V!r�6�0���0�;J.89%���8����<�;%d$;���D�������/�<$�����@g 
=;���D�������/�<$������.89%���8����<%�8;��V!r!P�������D=<$�:��.�0�d����8;�����/��$0$�,g 
^���8;�����/��$0$�=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�+Lg 
�9%<�;�<87���/!;��B<���9!(%<�d$+=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�ZLg 
�9%<�;�<87���/!;��B<���9!(%<�d$Z=�1AR<$�:��.�0�/!;�0$9:�$�V!r�6�0���0�;^�87z�8/!/�<$�����Sa 
_�87z�8/!/�<$�����S���^�@AR0$2 �!��/����D!D���.���d$;���D�������/�<$����� 45&hut45&hu 45&hu�87z�8/!/�<$����� 45&hu 45&hu 45&huqqq


Jy�2 �!��/_X!0���KE<$�:��.�0�/!;�0$9%�%M��;�0$�!9O
X!�$9%<�;�<�/�0�;O

V�<�/���;��$<�� O ����D!D���.���6�0���0�;Bu1&hu^u1&hu=u1& � q
6�0!0�;������%<�/���� O 9%0%����/ ` w!w!o1& �=u1&hu u1&hu'gu1&hu u1&hu u1&hu'gu1&hu u1&hu=w!w � &ho'gw�p � & �=u1&hu=w!w � &hoBaGq
U�������+�����r�<����!X!��/ O ��0!0�;���U�������+ `ku'g 4:g
o'g F�4:g
u'g
o'g��'gQF�4�a_q
e�<����$<�/��$0$��T!;�0$9%��;�/�����.O
D��$�����%. `�V!r�6�0���0�;=����D!D���.���d$;���D�������/�<����$�'g 
=;���D�������/�<$����� ����D!D���.��V!r�6�0���0�;J.89%���8����<�;%d$;���D�������/�<$�����@g 
=;���D�������/�<$������.89%���8����<%�8;��V!r!P�������D=<$�:��.�0�d����8;�����/��$0$�,g 
^���8;�����/��$0$�=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�+Lg 
�9%<�;�<87���/!;��B<���9!(%<�d$+=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�ZLg 
�9%<�;�<87���/!;��B<���9!(%<�d$Z=�1AR<$�:��.�0�/!;�0$9:�$�V!r�6�0���0�;^�87z�8/!/�<$�����Sa 
_�87z�8/!/�<$�����S���^�@AR0$2 �!��/����D!D���.���d$;���D�������/�<$����� u1&ho^u1&ho=u1&ho.89%���8����<�;%d$;���D�������/�<����$� u1& �^u1& �=u1& �#%��0�.!.�Z%d�<�+ u1&hu!w#%��0�.!.�Z%d�<�Z u1&hu!o



É%�>Î
<$�:��.�0�d����8;�����/��$0$� 45&hu^u1&hu=u1&huq

qq


=T���/��8/G�8�!2%��KR����D!D���. 9!��;�M��;�0$�!9O
X!�$9%<�;�<�/�0�;O

V�<�/���;��$<�� O ����D!D���.���6�0���0�;Bu1&hu^u1& �=u1& �^q
6�0!0�;������%<�/���� O 9%0%����/ ` o!o�� 4Np�u^o�p �'g

�!wt4Np�u=o � �'g4!4NpI4Np�u�p�w��'go��!o 4Np�u�p�u���a�q
U�������+�����r�<����!X!��/ O ��0!0�;���U�������+ ` u'g 4:g
o'gQF�4:g u'g
o'g
�'g F�4 aJq
e�<����$<�/��$0$��T!;�0$9%��;!/�����.O

D��$�����%. `�V!r�6�0���0�;=����D!D���.���d$;���D�������/�<����$�'g 
=;���D�������/�<$����� ����D!D���.��V!r�6�0���0�;J.89%���8����<�;%d$;���D�������/�<$�����@g 
=;���D�������/�<$������.89%���8����<%�8;��V!r!P�������D=<$�:��.�0�d����8;�����/��$0$�,g 
^���8;�����/��$0$�=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�+Lg 
�9%<�;�<87���/!;��B<���9!(%<�d$+=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�ZLg 
�9%<�;�<87���/!;��B<���9!(%<�d$Z=�1AR<$�:��.�0�/!;�0$9:�$�V!r�6�0���0�;^�87z�8/!/�<$�����Sa 
_�87z�8/!/�<$�����S���^�@AR0$2 �!��/����D!D���.���d$;���D�������/�<$����� u_u1& ����u1&ho��qq

X!�$9%<�;�<�/�0�;O
V�<�/���;��$<�� O ����D!D���.���6�0���0�;Bu1&hu^u1& �=u1& �^q
6�0!0�;������%<�/���� O 9%0%����/ ` o!o��=u1&hu � o�p �'go!o�� 4Np�u^o�p �'go��!o 4Np�u�p�u��'go��!o=u1&hu � p�u��=a�q
U�������+�����r�<����!X!��/ O ��0!0�;���U�������+ ` u'g 4:g
o'gQF�4:g u'g
o'g
�'g F�4 aJq
e�<����$<�/��$0$��T!;�0$9%��;!/�����.O

D��$�����%. `�V!r�6�0���0�;=����D!D���.���d$;���D�������/�<����$�'g 
=;���D�������/�<$����� ����D!D���.��V!r�6�0���0�;J.89%���8����<�;%d$;���D�������/�<$�����@g 
=;���D�������/�<$������.89%���8����<%�8;��V!r!P�������D=<$�:��.�0�d����8;�����/��$0$�,g 
^���8;�����/��$0$�=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�+Lg 
�9%<�;�<87���/!;��B<���9!(%<�d$+=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�ZLg 
�9%<�;�<87���/!;��B<���9!(%<�d$Z=�1AR<$�:��.�0�/!;�0$9:�$�V!r�6�0���0�;^�87z�8/!/�<$�����Sa 
_�87z�8/!/�<$�����S���^�@AR0$2 �!��/����D!D���.���d$;���D�������/�<$����� u_u1& ����u1&ho��q



É3Ë3Ì ������
� �
 �.��
� �
��x��©T

��
 ���.	J�o��� ��
 ����������
�	[
��x��©���� � �a��	Q������
����� 
q

X!�$9%<�;�<�/�0�;O
V�<�/���;��$<�� O ����D!D���.���6�0���0�;Bu1&hu^u1& �=u1& �^q
6�0!0�;������%<�/���� O 9%0%����/ ` o��!o=u1&hu � p�u��'go��!o 4Np�u�p�u��'g4!4NpI4Np�u�p�w��'g4!4Np_u1&hu � p�w�� a�q
U�������+�����r�<����!X!��/ O ��0!0�;���U�������+ ` u'g 4:g
o'gQF�4:g u'g
o'g
�'g F�4 aJq
e�<����$<�/��$0$��T!;�0$9%��;!/�����.O

D��$�����%. `�V!r�6�0���0�;=����D!D���.���d$;���D�������/�<����$�'g 
=;���D�������/�<$����� ����D!D���.��V!r�6�0���0�;J.89%���8����<�;%d$;���D�������/�<$�����@g 
=;���D�������/�<$������.89%���8����<%�8;��V!r!P�������D=<$�:��.�0�d����8;�����/��$0$�,g 
^���8;�����/��$0$�=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�+Lg 
�9%<�;�<87���/!;��B<���9!(%<�d$+=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�ZLg 
�9%<�;�<87���/!;��B<���9!(%<�d$Z=�1AR<$�:��.�0�/!;�0$9:�$�V!r�6�0���0�;^�87z�8/!/�<$�����Sa 
_�87z�8/!/�<$�����S���^�@AR0$2 �!��/����D!D���.���d$;���D�������/�<$����� u_u1& ����u1&ho��qq
X!�$9%<�;�<�/�0�;O

V�<�/���;��$<�� O ����D!D���.���6�0���0�;Bu1&hu^u1& �=u1& �^q
6�0!0�;������%<�/���� O 9%0%����/ `Q4!4Np_u1&hu � p�w��'g4!4NpI4Np�u�p�w��'g

�!wt4Np�u=o � �'g
�!w^u1&hu � o � � a�q

U�������+�����r�<����!X!��/ O ��0!0�;���U�������+ ` u'g 4:g
o'gQF�4:g u'g
o'g
�'g F�4 aJq
e�<����$<�/��$0$��T!;�0$9%��;!/�����.O

D��$�����%. `�V!r�6�0���0�;=����D!D���.���d$;���D�������/�<����$�'g 
=;���D�������/�<$����� ����D!D���.��V!r�6�0���0�;J.89%���8����<�;%d$;���D�������/�<$�����@g 
=;���D�������/�<$������.89%���8����<%�8;��V!r!P�������D=<$�:��.�0�d����8;�����/��$0$�,g 
^���8;�����/��$0$�=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�+Lg 
�9%<�;�<87���/!;��B<���9!(%<�d$+=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�ZLg 
�9%<�;�<87���/!;��B<���9!(%<�d$Z=�1AR<$�:��.�0�/!;�0$9:�$�V!r�6�0���0�;^�87z�8/!/�<$�����Sa 
_�87z�8/!/�<$�����S���^�@AR0$2 �!��/����D!D���.���d$;���D�������/�<$����� u_u1& ����u1&ho��qq
X!�$9%<�;�<�/�0�;O

V�<�/���;��$<�� O ����D!D���.���6�0���0�;Bu1&hu^u1& �=u1& �^q
6�0!0�;������%<�/���� O 9%0%����/ ` o!o��=u1&hu � o�p �'go��!o=u1&hu � p�u��'g



É3Ë�É
4!4Np_u1&hu � p�w��'g
�!w^u1&hu � o � � a�q

U�������+�����r�<����!X!��/ O ��0!0�;���U�������+ ` u'g 4:g
o'gQF�4:g u'g
o'g
�'g F�4 aJq
e�<����$<�/��$0$��T!;�0$9%��;!/�����.O

D��$�����%. `�V!r�6�0���0�;=����D!D���.���d$;���D�������/�<����$�'g 
=;���D�������/�<$����� ����D!D���.��V!r�6�0���0�;J.89%���8����<�;%d$;���D�������/�<$�����@g 
=;���D�������/�<$������.89%���8����<%�8;��V!r!P�������D=<$�:��.�0�d����8;�����/��$0$�,g 
^���8;�����/��$0$�=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�+Lg 
�9%<�;�<87���/!;��B<���9!(%<�d$+=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�ZLg 
�9%<�;�<87���/!;��B<���9!(%<�d$Z=�1AR<$�:��.�0�/!;�0$9:�$�V!r�6�0���0�;^�87z�8/!/�<$�����Sa 
_�87z�8/!/�<$�����S���^�@AR0$2 �!��/����D!D���.���d$;���D�������/�<$����� u_u1& ����u1&ho��qq
X!�$9%<�;�<�/�0�;O

V�<�/���;��$<�� O ����D!D���.���6�0���0�;Bu1&hu^u1& �=u1& �^q
6�0!0�;������%<�/���� O 9%0%����/ ` �!w^u1&hu � o � �'g

�!wt4Np�u=o � �'go!o�� 4Np�u^o�p �'go!o��=u1&hu � o�p � a�q
U�������+�����r�<����!X!��/ O ��0!0�;���U�������+ ` u'g 4:g
o'gQF�4:g u'g
o'g
�'g F�4 aJq
e�<����$<�/��$0$��T!;�0$9%��;!/�����.O

D��$�����%. `�V!r�6�0���0�;=����D!D���.���d$;���D�������/�<����$�'g 
=;���D�������/�<$����� ����D!D���.��V!r�6�0���0�;J.89%���8����<�;%d$;���D�������/�<$�����@g 
=;���D�������/�<$������.89%���8����<%�8;��V!r!P�������D=<$�:��.�0�d����8;�����/��$0$�,g 
^���8;�����/��$0$�=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�+Lg 
�9%<�;�<87���/!;��B<���9!(%<�d$+=�1AR<$�:��.�0�/!;�0$9:�$�X�r!r%��0!<�/�#%��0�.!.�Z%d�<�ZLg 
�9%<�;�<87���/!;��B<���9!(%<�d$Z=�1AR<$�:��.�0�/!;�0$9:�$�V!r�6�0���0�;^�87z�8/!/�<$�����Sa 
_�87z�8/!/�<$�����S���^�@AR0$2 �!��/����D!D���.���d$;���D�������/�<$����� u_u1& ����u1&ho��qqq



É3ËvÈ ������
� �
 �.��
� �
��x��©T

��
 ���.	J�o��� ��
 ����������
�	[
��x��©���� � �a��	Q������
����� 



����� � ��� �

� "���	 $��#���#� ��	 � "�! ����	���� ��	 ! 	���� � �������
� � � � 
 " � ����	��

� 
��7U���X[] �3T
��{>l+k\q9J,{>q�{�km{>G+k*w9tvG+k<s&E&pmp,E�tvG9G9E&��E}w�� E&��q�{�kmE#J<u E%k\J,H%kml9u p-t3p-k*��r kml9E#u k\E&p�G�l9�}H#J,r ��l9E%k*{>��p,E#G�l+k\u {>J-kw�E�u tYkmr �Yl9u t3p,r {>G=w�� l9G9E\k,s&z#G9E*km��G�p,y9H&p,r ��l9E�E#G�J,E#G+w�l�r G��>E#J-kmE\§:�9tV{>l�pbw�� tv��{>J-w���G9{>l+k�t:�>{>G+k�s#tvu s&l9u H�l9G9Er �)tvK>E�w�E�km��G�p,y9z%kmE�t>k,kmE ��kmr �}q9u EY���>{>r J�²+K>l9J,E�rY� É:��t:�>E%sbG9{vp,J,E�u {>K>r s&r E#u�w�E�J,E#G+w�l�J,H%tvu r kop,EF�� �¡�¢-£9¤ ¥����>{>r Js-y+tvq9r p,J,E=°��?� � u0� tvr w�Eaw�Exs&E&pmp,Ear �)tvK>E=E&p�w�l~�}{�w�z#u EaK>H#{>�}H&p,J,r ��l9EaÇ7r E#�}q9u {3��H=q�{>l9J}u t�K>H#G9H#J,E#J|���s&{>�}q9J,r kFu E%k�q+tvJ-tv�}z&p,J,E%k�w�E�u t�s#tv�}H#J-t��?�9G9{>l+k�tvu u {>G+k�J,E#K>H#G9H#J,E#J�s&E&pmp,E�r �)tvK>E�q+tvJ�J,E#G+w�l�r G��>E#J-kmE>�9��{>l+k�}{>G�p,J,{>G+k�r s&r7��l9E*G9{vp,J,E\tvu K>{>J,r p,y9�}E*q�E#J,�}E&pbG9{>G|kmE#l9u E#�}E#G�pFw�� {>��p,E#G9r Jbl9G9E<tvq9q9J,{:��r �)t3p,r {>G���r kml9E#u u E\w�Eu0� r �)tvK>E<w�� {>J,r K>r G9E>���)tvr k���l7� r u7q�E#J,�}E&p�tvl+k,kmr7w�E<J,E&p,J,{>l9�>E#Jbu E%kbq+tvJ-tv�}z&p,J,E%kbÀ � ¾ flk hYw�E%k�IbD�r � l�p,r u r kmH#E%kq�{>l9JFq9J,{�w�l9r J,E\u0� r �)tvK>E\{>J,r K>r G+tvu E>�

�
�����=rY� É�� �@ø�ó-ñ?á�à:á�ð��!� �oð2áoö:üoá�ñ��oö��oð��oá�ó��&áoü �9Ùvä#ß.é:× �/� 1 á�ô0õ?ú�ó �Cç���ô0û ø�ý:ú �[üoõ?øFøFá[ý:ö:á�ô0ý:ð � ó-üoá�ó-ö:û ô0õ-ç0ð2õ?ùvá��

Õ � û áoö �#ý:á�üoáoú ó�üoõ?ö:ô2ç0û ç0ý:á�ý:ö:á �?ó-ú û à3ó,ç0û õ?ö<ô0üoû áoö&ç0û � �#ý:ábô0ý:ù:ù:ú �oøFáoö&ç.ó-û ð2á�à:á�ö:õ-ç0ð2á�ø&�Cç��:õ#à:á��>û ú�áoô2ç�ñ��oö��oð0ó-ú áoøFáoö&ç�ù:ú ý:ôû ö&ç��oð2áoô0ô.ó-ö&çSà�þ ý%ç0û ú û ô0áoð�ö:õ?ô[ó-ú ñ?õ?ð2û ç��:øFáoô7ô0ý:ðVà:áoô7û ø�ó-ñ?áoô7ð��oáoú ú áoô��
É3Ë3Ç



É3Ë:° ������
� �

��� 	���Â��[©T�;����Â �w�<����	������Q
�ÂxÂ���	 ����
 ÂT� ����
 Â��D�����J�G�������Q

� RFTQ'ac-X[Z\X[T

j7E*q9J,E#�}r E#JbG9r �>E%tvl=w�E\y9r H#J-tvJ-s-y9r E��2w�r µ�l+kbq9l9J?��tYq�E#J,�}r kbw�E<s#tvu s&l9u E#J�u E%kbq+tvJ-tv�}z&p,J,E%k�w�E\J,H$#+E%s?p-tvG+s&Etvq9J,z%kb°)r p,H#J-t3p,r {>G+k<��u E%kFr p,H#J-t3p,r {>G+k�kml9r �3tvG�p,E%kbG9E��}{�w�r ²�tvG�p�q+t>kFu t�J,H$#+E%s?p-tvG+s&E�w�E\�2t7z&{>Gxkmr K>G9r ²�s#t3p,r �>E%³#�?�j7E%k)�3tvu E#l9J-k}q�{>l9J ��� {>��p,E#G�l9E%k�km{>G�p)J,H%s#tvq9r p,l9u H#E%k)q9u l+k)u {>r G�w9tvG+k}u E|p-tv�9u E%tvl�w�Exu t�²+K>l9J,E rY� °+��j7E%kG9r �>E%tvl��)kml9r �3tvG�p-k�w�E�u t<y9r H#J-tvJ-s-y9r E��2kmq�H%s&l9u tvr J,E>��kmq�H%s&l9u tvr J,E�G9{>G�¦.q+tvJm�2tvr p�E&pbw�r µ�l+k �3kmq9H%s&l9u tvr J,E�k,tvG+k�J,l9K>{v¦kmr p,H:�Vq9J,{�w�l9r kmE#G�p�w�E%kSE#J,J,E#l9J-kVH#u E#�>H#E%kSkml9JSu t\kml9Jm�2t>s&E�tvG9r km{vp,J,{>q�E>�3s&EF��l9r�q�E#J,�}E&p��*u0� tvu K>{>J,r p,y9�}E�w�� E%k,k,t:�>E#Ju0� y���q�{vp,y9z%kmE<w�� r km{vp,J,{>q9r E>�

0
0.2

0.4
0.6

0.8
1

0

0.05

0.1

0.15

0.2
10

20

30

40

50

60

70

80

ρ
s

ρ
d
= 0.0

α
0

0.2
0.4

0.6
0.8

1

0

0.05

0.1

0.15

0.2
0

5

10

15

20

ρ
s

ρ
d
= 0.1

α
0

0.2
0.4

0.6
0.8

0

0.05

0.1

0.15

0.2
8

10

12

14

16

18

ρ
s

ρ
d
= 0.2

α

0
0.2

0.4
0.6

0.8

0

0.05

0.1

0.15

0.2
16

17

18

19

20

21

ρ
s

ρ
d
= 0.3

α
0

0.2
0.4

0.6
0.8

0

0.05

0.1

0.15

0.2
22

23

24

25

26

27

28

ρ
s

ρ
d
= 0.4

α
0

0.1
0.2

0.3
0.4

0.5

0

0.05

0.1

0.15

0.2
28

29

30

31

32

33

34

ρ
s

ρ
d
= 0.5

α

0
0.1

0.2
0.3

0.4

0

0.05

0.1

0.15

0.2
34

35

36

37

38

39

ρ
s

ρ
d
= 0.6

α
0

0.1
0.2

0.3
0.4

0

0.05

0.1

0.15

0.2
40.5

41

41.5

42

42.5

43

43.5

44

ρ
s

ρ
d
= 0.7

α
0

0.05
0.1

0.15
0.2

0

0.05

0.1

0.15

0.2
46

46.5

47

47.5

48

48.5

ρ
s

ρ
d
= 0.8

α

0
0.02

0.04
0.06

0.08
0.1

0

0.05

0.1

0.15

0.2
51.8

52

52.2

52.4

52.6

52.8

53

53.2

ρ
s

ρ
d
= 0.9

α

�
������rY� È�� � õ?ö:üCç0û õ?ö�à�þ áoð2ð2áoý:ð ' �@ø�ó-ñ?á+
&ÿ%ö&ç����Cç0û �#ý:á � �@ø�ó-ñ?á����oáoú ú á#-%�%ùvõ?ý:ð�ý:ö:á[ð�� �3áoüCç.ó-ö:üoá�à:û 2>ý:ô0á ��� � ÷ �oá��%áCç�ô0ý:û �?ó-ö&çú áoô �?ó-ú áoý:ð2ô[à�þ û ô0õ-ç0ð2õ?ù:û á�� �3áCçVà:á�ð�� �3áoüCç.ó-ö:üoá�ô0ù��oüoý:ú ó-û ð2á �
	��

j7{>J-kbw�E<s&E&pmp,E<y���q�{vp,y9z%kmE<w�� r km{vp,J,{>q9r E>��u0� tvu K>{>J,r p,y9�}E\w�E<�}r G9r �}r k,t3p,r {>Gaq+tvJFu t��}H&p,y9{�w�E�w�lxkmr �}q9u E&��EÆ Ê>Ê:ÏVp,J,{>l9�>E\l9Gx�}r G9r �Yl9� K>u {>�+tvu�q�{>l9J�u t}�3tvu E#l9J�w�� r km{vp,J,{>q9r E�� � ( � (+�)&�q�{>l9J�w�E%k��3tvu E#l9J-kbJ,E%kmq�E%s?p,r �>E%k
�#1 áoô��?ó-ð2û ó,ç0û õ?ö:ô[ô0õ?ö&çVà:á�ú þ õ?ð2à:ð2á�à:á�CFE G�� �



É3ËvÍ
w�E ��� E&p ��� w�E � ( � $/(+(
$�� ��( � $/(+( �Lv ��( � (+* *+�%$ 	 E&p � ( � �+*+*+(+* ��( � *+(
$/()& ��( � �+*+* (�� 	 � � E%k\�3tvu E#l9J-k�km{>G�p�s&{>G�²+Jm¦�}H#E%kYq+tvJYu tx��{>G+s?p,r {>G½w�� E#J,J,E#l9JYJ,E#q9J,H%kmE#G�p,H#E�q+tvJYu E%k�s&{>l9J,��E%kYw�E=u t|²+K>l9J,E�rY� È��Ss#tvu s&l9u H#E%k�r s&r�q�{>l9JYu ts&{>�}q�{�k,tvG�p,E*J,{>l9K>E>�9j�� E#J,J,E#l9Jbq9J,{�w�l9r p,E\q+tvJFu t}w�r µ�H#J,E#G+s&E<E#G�p,J,E\u0� r �)tvK>E<w�� {>J,r K>r G9E*E&p�u0� r �)tvK>E\J,E#K>H#G9H#J,H#EH&p-tvG�p�kml9q�H#J,r E#l9J,E<�!$ � ���>{>r JFr �)tvK>E<w�J,{>r p,E<w�E�u tY²+K>l9J,E3rY� Ç��?�+s&E#u u E&¦Cs&r���{>J-s&E\u0� tvu K>{>J,r p,y9�}E<��J,E%s-y9E#J-s-y9E#Jl9G9E�IbD�r � tvG9r km{vp,J,{>q�E%Å3�

So
m

m
e 

de
s e

rre
ur

s p
ou

r R
,V

,B
(e

n 
in

te
ns

ité
s d

e 
pi

xe
ls)

3

0

1

2

�
�����TrY� Ç � ��ñ&ó-ý:ü%�:á	�vô0õ?ú9ó-ö:û ô0õ-ç0ð2õ?ùvá�à:á�ú þ û ø�ó-ñ?á�à�þ õ?ð2û ñ?û ö:á�� �[ý\üoáoö&ç0ð2á �3ô0õ?ú�ô0û ø�ý:ú ��à:á � ó ~oõ?ö\û ô0õ-ç0ð2õ?ùvá�à3ó-ö:ôSú þ û ø�ó-ñ?áô2ÿ%ö&ç����Cç0û �#ý:á�� ��à:ð2õ?û ç0á �3�@ø�ó-ñ?áSà:áoôVáoð2ð2áoý:ð2ôSû ô0ô0ý:áSà:á�ú ó�à:û 2/�oð2áoö:üoá�áoö&ç0ð2á�ú þ û ø�ó-ñ?á[õ?ð2û ñ?û ö3ó-ú á�áCçVú þ û ø�ó-ñ?á[ð2áoñ��oö��oð��oá��
"�G<H%s-y+tvG�p,r u u {>G9G+tvG�p7q�{>l9JVu t �#{>G9E�w�� r G�p,H#J,¨&pVu E%kVw�r J,E%s?p,r {>G+kVw�� tvG9r km{vp,J,{>q9r E>�?E&p[E#G�s#tvu s&l9u tvG�p7u tF�}{3�>E#G9G9Ew�E%kbH%s#tvJmp-k�po��q�E%kFkml9Jbu0� r �)tvK>E\w�E%kbE#J,J,E#l9J-k�w9tvG+kbs&E&pmp,E��#{>G9E)���>{>r J�r �)tvK>E*K�tvl+s-y9E\w�E\u t�²+K>l9J,EXrY� ����q�{>l9Js-y+t>s&l9G9E<w�EYs&E%k�w�r J,E%s?p,r {>G+k<���>{>r Jb²+K>l9J,E��9� È>Í>�?��G9{>l+kFq�{>l9�>{>G+kFs&{>G+kop,J,l9r J,E\u t}s&{>l9J,��E�w�E<u t�²+K>l9J,E�w�J,{>r p,E

rY� �9�>��l9r+t*l9G)�}r G9r �Yl9� K>u {>�+tvu�E#G � � v*w�E#K>J,H%k#� � E&pmp,EF�3tvu E#l9J�E%kop�r s&r+s#tvu s&l9u H#EFw9tvG+k�u0� r �)tvK>EFw�� {>J,r K>r G9E>�E&p<E#G�u t=J,E#q9J,H%kmE#G�p-tvG�p\w9tvG+k�u E}J,E#q�z#J,EYq9J,{>q9J,E�w�E}u takml9Jm�2t>s&E�tvG9r km{vp,J,{>q�Ea��{>G�{>��p,r E#G�p�tvu {>J-k�l9G9E}�3tvu E#l9Jw�E � � & � �}w�E#K>J,H%k-�?��{>Gxk#� tvq�E#J z&{>r pF��l7� E#u u E�s&{>G+kop,r p,l9E<E#Ga�2tvr p�l9G9E<E#J,J,E#l9JFw�� E%kop,r �)t3p,r {>Gxw�� E#G���r J,{>G!( � ���q+tvJ*J-tvq9q�{>Jmp*��u t��>H#J,r p-tv�9u E��3tvu E#l9J}� � � (=w�E#K>J,H:�?�B"�G��}r G9r �}r k,tvG�p\u t)��{>G+s?p,r {>G�w�� E#J,J,E#l9J�E#G �
�

E&p��
����>{>r JFs&{>l9J,��E%kFw�E\u tY²+K>l9J,EXrY� Í>��q�{>l9JFu t}w�r J,E%s?p,r {>Gaw�� tvG9r km{vp,J,{>q9r E�p,J,{>l9�>H#E>��{>Ga{>��p,r E#G�p �

�
E&p �

�
�3tvu tvG�pJ,E%kmq�E%s?p,r �>E#�}E#G�p�Ì9� Ì>�>Î>Î�E&p�Ì9� É>É%Ì9É>��km{>r pFu E%kF�3tvu E#l9J-k�E#�}q9u {3�>H#E%kbq�{>l9JFq9J,{�w�l9r J,E\u0� r �)tvK>E\w�� {>J,r K>r G9E>�

j7E�p-tv�9u E%tvlaw�E*u t�²+K>l9J,EGrY� °�J,H%kml9�}E�u E%kbw�r µ�H#J,E#G�p-k�q+tvJ-tv�}z&p,J,E%k�w�E%kbIbD�r � p,J,{>l9��H#E%k�q+tvJbJ-tvq9q�{>Jmp��u0� r �)tvK>E<w�� {>J,r K>r G9E>��E&p�u0� r �)tvK>E\K�tvl+s-y9E<w�E\u tY²+K>l9J,E�rY� ËYE%kopFu0� r �)tvK>E\{>��p,E#G�l9E�t:�>E%s*s&E%kbq+tvJ-tv�}z&p,J,E%k#�
Ñ�l9Jm�2t>s&E K�tvJ-tv�}z&p,J,E �3tvu E#l9JFJ,H#E#u u E �3tvu E#l9JFE%kop,r �}H#E DFE#�)tvJ-��l9E�Yl9JFK�tvl+s-y9E ��� �2Ì9� �>�9��Ì9� �>�9��Ì9� �>��� �2Ì9� ��ÍvÎ9É%�9��Ì9� �>�>Ì�ËvÍ���Ì9� �>�>Ì>Ç�Ëv�

��� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì�� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì���Yl9J�w�J,{>r p ��� �2Ì9� �>Î9��Ì9�9Ì9� Î�Í>� �2Ì9� �>Î>Ì>Ì�È���Ì9� Ì9�9Ì9� Î�ÍvÎ>Ì9É:�
��� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì�� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì���Yl9J�w�la��{>G+w ��� �2Ì9� ��Í��9Ì9� ��Í���Ì9� Ì�� �2Ì9� �v°�Î>Î�Ë���Ì9� ��ÍvÌ>��Ë��)� � $/( ��� �
��� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì�� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì��q9u t3��{>G+w ��� �oÉ>� Ì9��É>� Ì9��É>� Ì�� �oÉ>� Ì9��É>� Ì9��É>� Ì�� ��{>r J�u t�G9{vp,E<w�E
��� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì�� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì�� �+t>kFw�E<q+tvK>E Ô �K>J-tvG+w��9u {�s ��� �2Ì9� Ë>Ë��9Ì9� Ì9��Ì9� Ì�� �2Ì9� Ë>Ë3Ì>Ì�È��%& � $/( ��� � � � $/( ��� �
��� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì�� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì��q�E&p,r p��9u {�s ��� �2Ì9� Ì9�9Ì9� Ë3�9�9Ì9� Èv��� �2Ì9� Ì9�9Ì9� ËvÍvÊ>Ì�È���Ì9� È>ÍvÎ9É:È>�
��� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì�� �2Ì9� Ì9�9Ì9� Ì9�9Ì9� Ì��km{>u ��� �2Ì9� É>�9Ì9� É>�9Ì9� É:� �2Ì9� É%Ì>Ì9É%Ç9��Ì9� É%Ì>Ìv°�Í���Ì9� Ì>Î>Î>Ê9É:�
��� �2Ì9� Î9�9Ì9� Î9�9Ì9� Î�� �2Ì9� Ê>Î>Î>Ì>Î9��Ì9� Î>Ì9É%Ì�È���Ì9� Ê>Î>Î>Ì>Ç��
� Ì9� Ì � È�� Ê � Ñ�{>r p�l9G9E<E#J,J,E#l9J
�

�
Ì9� Ì�Ë Ì9� Ì>�>Î>Î>Î w�E ( � � � � q�{>l9J��9�

�
�

Ì9� É>É Ì9� É>É%Ì9É

�
����� rY� ° � � ó
�:ú ámó-ý*ð��oümó-ù:û ç0ý:ú ó,ç0û ��à:áoôVù3ó-ð0ó-ø&�Cç0ð2áoô[à:á�ð�� �3áoüCç.ó-ö:üoá�áoô2ç0û ø&�oô7à:áoù:ý:û ôVý:ö:á�û ø�ó-ñ?áSõ?ð2û ñ?û ö3ó-ú á�ô2ÿ%ö&ç����Cç0û �#ý:á��

� �[ö�ð2áoø�ó-ð��#ý:áoð0ó �#ý:á��:û áoö��#ý:á7ú á�ô0õ?ú:ô0õ?û ç+ð��oáoú ú áoøFáoö&ç�ó-ö:û ô0õ-ç0ð2õ?ùváVà3ó-ö:ô�ú þ û ø�ó-ñ?á�à�þ õ?ð2û ñ?û ö:á��?ú þ û ø�ó-ñ?á�üoáoö&ç0ð0ó-ú áVà:á7ú ó � ñ?ý:ð2á
� � ì�ù:ð2õ#à:ý:û ç0á�ù3ó-ðVú þ �&ÿ%ùvõ-ç����oô0á�à�þ û ô0õ-ç0ð2õ?ù:û á�áoô2çVà���:D;�áC÷#ç0ð�,oøFáoøFáoö&ç[ù:ð2õ#ü%�:á�à:á�ú þ û ø�ó-ñ?á[à�þ õ?ð2û ñ?û ö:á��

0 1 áFù:ú ó#� õ?ö:à}ö�þ �Cç.ó-ö&ç�ù3ó-ô �%û ô0û �:ú ábà3ó-ö:ô�ú þ û ø�ó-ñ?á�à�þ õ?ð2û ñ?û ö:á���ú þ ó-ú ñ?õ?ð2û ç��:øFáFú þ û ö:û ç0û ó-ú û ô0á
; ' ��� � � ��� � � ��� ��-Sù3ó-ð�à��!� ó-ý%ç�� � ö



É3Ë3� ������
� �

��� 	���Â��[©T�;����Â �w�<����	������Q
�ÂxÂ���	 ����
 ÂT� ����
 Â��D�����J�G�������Q


0

0.05

0.1

0.15

0.2

0

0.05

0.1

0.15

0.2
8

10

12

14

16

18

α
x

θ = 0ο

α
y

0

0.05

0.1

0.15

0.2

0

0.05

0.1

0.15

0.2
10

12

14

16

18

α
x

θ = 18ο

α
y

0

0.05

0.1

0.15

0.2

0

0.05

0.1

0.15

0.2
10

12

14

16

18

α
x

θ = 36ο

α
y

0

0.05

0.1

0.15

0.2

0

0.05

0.1

0.15

0.2
10

12

14

16

18

α
x

θ = 54ο

α
y

0

0.05

0.1

0.15

0.2

0

0.05

0.1

0.15

0.2
13

14

15

16

17

18

α
x

θ = 72ο

α
y

0

0.05

0.1

0.15

0.2

0

0.05

0.1

0.15

0.2
14

15

16

17

18

α
x

θ = 90ο

α
y

0

0.05

0.1

0.15

0.2

0

0.05

0.1

0.15

0.2
12

13

14

15

16

17

18

α
x

θ = 108ο

α
y

0

0.05

0.1

0.15

0.2

0

0.05

0.1

0.15

0.2
10

12

14

16

18

α
x

θ = 126ο

α
y

0

0.05

0.1

0.15

0.2

0

0.05

0.1

0.15

0.2
8

10

12

14

16

18

α
x

θ = 144ο

α
y

0

0.05

0.1

0.15

0.2

0

0.05

0.1

0.15

0.2
8

10

12

14

16

18

α
x

θ = 162ο

α
y

�
�����QrY� Í � � õ?ö:üCç0û õ?öYà�þ áoð2ð2áoý:ð&' �@ø�ó-ñ?á 
&ÿ%ö&ç����Cç0û �#ý:á����@ø�ó-ñ?á ���oáoú ú á#-%�>ùvõ?ý:ð�à:û 2/�oð2áoö&ç0áoô�à:û ð2áoüCç0û õ?ö:ô�à�þ ó-ö:û ô0õ-ç0ð2õ?ù:û á �� áCçô0ý:û �?ó-ö&çVà:áoô��?ó-ú áoý:ð2ôVà�þ ó-ö:û ô0õ-ç0ð2õ?ù:û á ���/� �
�
' ú ó�ð�� �3áoüCç.ó-ö:üoá�à:û 2>ý:ô0á ���FáCçVú ó�ð�� �3áoüCç.ó-ö:üoá�ô0ù��oüoý:ú ó-û ð2á �
	�óoÿ#ó-ö&ç��Cç���ümó-ú üoý:ú �oáoôù3ó-ð7ú þ �Cç.ó-ùvá�ù:ð��oü��oà:áoö&ç0á�à�þ û ô0õ-ç0ð2õ?ù:û á#-%�

ù:ð0ó,ç0û �#ý:á���ô0û9ý:ö\ç0áoú9ümó-ô�à:á!�?ó-û ç�ó-ð2ð2û �&áoð���ú þ ý%ç0û ú û ô.ó,ç0áoý:ðSà:á!�%ð0ó-û çSç0ð2õ?ý �&áoð�ý:ö<õ��/:2áCç+�%û ô0û �:ú á�à3ó-ö:ôSú þ û ø�ó-ñ?á�ð��oáoú ú á�áCç�óoÿ#ó-ö&ç�à:áoôù:ð2õ?ù:ð2û �Cç��oô�ô0û øFû ú ó-û ð2áoô9ó-ýFù:ú ó#� õ?ö:à��?ùvõ?ý:ð�ú þ û ö:üoú ý:ð2á�à3ó-ö:ô�ú á�ø&,oøFá�ñ?ð2õ?ý:ùvá�� �Só-ö:ô�ú á�ümó-ô�üoõ?ö&ç0ð0ó-û ð2á��#ú áoô �?ó-ú áoý:ð2ô�à:áVð�� �3áoüCç.ó-ö:üoáõ��%ç0áoö#ý:áoô*ùváoð2øFáCç2ç0ð0ó-û áoö&ç�ç0õ?ý%ç*à:á\ø&,oøFá*à:á\ù:ð2õ#à:ý:û ð2á�ý:ö:á<û ø�ó-ñ?á�ç0ð��oô�ù:ð2õ#ü%�:á�à:á\ú þ û ø�ó-ñ?á*à�þ õ?ð2û ñ?û ö:á���ø�ó-û ôbç0õ?ý%ç0áoô�ú áoôð�� �3áoüCç.ó-ö:üoáoô�ô0áoð0ó-û áoö&ç��:û ó-û ô��oáoô7ù3ó-ðVú þ û ö:û ç0û ó-ú û ô.ó,ç0û õ?ö�ó-ð��:û ç0ð0ó-û ð2á��



É3Ë>Ë

10

20

30

40

10
20

30
40

50
60

70
80

90
100

100

150

200

Somme des erreurs (R,V,B)
(en intensités de pixel)

−80 −60 −40 −20 0 20 40 60 80

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

θ (degrés)

éc
ar

t−
ty

pe
�
�����QrY� � � ��ñ&ó-ý:ü%�:á �>ú óFô0ý:ð � ó-üoábì}�¸ð2áoù:ð��oô0áoö&ç0á�ú þ û ø�ó-ñ?á�à:áoô�à:û 2/�oð2áoö:üoáoô�áoö&ç0ð2ábú óFð�� �3áC÷%û õ?ö �%û ð�ç0ý:áoú ú á�à:ý�ùváCç0û ç�üoý��vá
�&áoð�çSô0ý:ð7ú á�ô0õ?ú�ô0û ø�ý:ú �[à:á � ó ~oõ?ö*ô0ù��oüoý:ú ó-û ð2á�ù3ó-ð � ó-û ç��3áCç[ú ó�ð�� �3áC÷%û õ?ö\à:ý\üoý��vá�ô0ý:ð7ú á�ø&,oøFáSô0õ?ú ' ó-ö:û ô0õ-ç0ð2õ?ùvá#-Và3ó-ö:ô[ú þ û ø�ó-ñ?áà�þ õ?ð2û ñ?û ö:á�����à:ð2õ?û ç0á �:ú ó�üoõ?ý:ð��vá�ë}��à:áoôVøFõmÿ&áoö:ö:áoôVà:áoô��oümó-ð�ç0ô[ç@ÿ%ùváoô��3áoö � õ?ö:üCç0û õ?ö*à:á�ú ó�à:û ð2áoüCç0û õ?ö\à�þ ó-ö:û ô0õ-ç0ð2õ?ù:û á ' ô0áoö:ôVà:áù3ó-ð2üoõ?ý:ð2ôSà:á�ú þ û ø�ó-ñ?á[à:áoôVáoð2ð2áoý:ð2ô!-%�

�
�����arY� Ë � ��ñ&ó-ý:ü%�:á��>ú þ û ø�ó-ñ?áSô2ÿ%ö&ç����Cç0û �#ý:á�à�þ õ?ð2û ñ?û ö:á�� ��à:ð2õ?û ç0á��>ú þ û ø�ó-ñ?áSô2ÿ%ö&ç����Cç0û �#ý:á�ð2áoñ��oö��oð��oáFó��&áoü�ú áoôVù3ó-ð0ó-ø&�Cç0ð2áoôümó-ú üoý:ú �oôFà:ý}ç.ó
�:ú ámó-ý=à:á�ú ó � ñ?ý:ð2á�� � ��� 1 þ û ø�ó-ñ?á�à:áoôbáoð2ð2áoý:ð2ô�û ô0ô0ý:á�à:á*ú ó<à:û 2/�oð2áoö:üoá\áoö&ç0ð2á\üoáoôFà:áoý%÷)û ø�ó-ñ?áoô�ö�þ áoô2çFù3ó-ôøFõ?ö&ç0ð��oá�û üoû �:ümó-ðVáoú ú áSáoô2çVý:ö:û � õ?ð2ø&�oøFáoö&ç ���:ú áoý:á ��áCç[ù:ð��oô0áoö&ç0á�à:õ?ö:ü�ùváoý*à�þ û ö&ç��oð�,Cç��



É3Ë3Ê ������
� �

��� 	���Â��[©T�;����Â �w�<����	������Q
�ÂxÂ���	 ����
 ÂT� ����
 Â��D�����J�G�������Q




� � ��$F�b����! � ��
��b�

Æ É&Ï "�� ����´Fw�E#u km{>G~tvG+w��+� D<�SI�E#J,K>E#G7����13'�����/C(3/0�213��(3;���1%4>�&; �x1 ���V� �?�+(3;	��!,1%$-�?�-�?�@� 
v���xÓBt K�J,E%k,k#�� tv�Y�9J,r w�K>E>��É%Î>Î9É>�
Æ È:Ï
�>{>y9G �5�v´�r J,E#�YtvG+w �5��Ð�l9y�¦.�>{>l9G9K+�9tVÁ�{<t>w9tvq�p,r �>E�p,E%s-y9G9r ��l9E%kSu E&p�q9J,{>K>J,E%k,kmr �>E�J-t>w�r {�kmr po�<{>l�p,q�E#Jm¦��{>J,�hp,y9Ebp,J-t>w�r p,r {>G+tvu�J-t>w�r {�kmr po��tvu K>{>J,r p,y9�|��tVE%s-y9G9r s#tvu9DFE#q�{>Jmp�D�Ê>Î3¦CÌ�ÈvÌ9� ��G9r ���v{v����{>Jmp,y � tvJ,{>u r G+t

r�E#q+tvJmp,�}E#G�p�{v� � {>�}q9l�p,E#J�Ñ�s&r E#G+s&E>�7É%Î>Ê>Î9�
Æ Ç3Ï
�>{>y9G �5��´�r J,E#�>���>{>y9G ����DF{>y9u �o��tvG+w��>J%� � J,E%w�E#J,r s�
yKS� I�J,{�{ 
�k#��tV{3ÁbtvJ-w9k�r �)tvK>E=J,E%tvu r km�fÁFr p,yr G�p,E#J-t>s?p,r �>E�l9q�w9t3p,E�J-t3p,E%k�r G�s&{>�}q9u E&�x��r Jmp,l+tvu[�9l9r u w�r G9KaE#G���r J,{>G9�}E#G�p-k#��ÓCG�DFr s-y�DFr E%kmE#G���E#u w�tvG+w� tvJ,u {xÑ�E%��l9r G7�7E%w�r p,{>J-k#����13'�����/C�&!�
b!,(,�+8��2$?������������� �3'��+1:�?�@��'f13���?�+/C�&!,(>$&/0�@A3����� 
b!,(,�+8��2$?�"!3��>{>u l9�}E�È3°+��q+tvK>E%k�°+É �9ÍvÌ9����tvJ-s-y�É%Î>Î>Ì9�
Æ °vÏ
�>{>y9Ga´��)tvG+t3p,r w�E%kbtvG+wa´�G+w�J,E#Á�M�{�{+�S´ �2t>kopF�>{:��E#u+p,J-t:�>E#J-k,tvu�tvu K>{>J,r p,y9� ��{>JbJ-t:��p,J-t>s&r G9K+��#���!,1%$


v!,(,�+8��2$?��6 &('#�+q+tvK>E%kbÇ'��É%Ì9��´�l9K>l+kop<É%Î>Ê�Ë��
Æ Í:Ï�´�Jmp,y�l9JS´�q9q�E#u0�9Ñ�{>�}E�p,E%s-y9G9r ��l9E%k7��{>J[kmy+t>w�r G9K��)t>s-y9r G9E�J,E#G+w�E#J,r G9K�k7{v�+km{>u r w9k#�*),+-�.�/�0���21%&3�v��!?�@� 
��13�@�+/4��13'�����/C�&!5��13� �&B ��Ç�È�· Ç�Ë76�°�Í���É%Î>�>Ê9�
Æ �3Ï
��tv�}E%k�´�J,�>{�tvG+w r*t:��r wxI*� 	\r J 
�� � t>kop*J-t:��p,J-t>s&r G9K)���aJ-t:�as&u t>k,kmr ²�s#t3p,r {>G7�8��13'�����/C�&!9
b!,(,�+8��2$?�
�:��!,1%$-�-�-43�@� 
3�Y1 �;�*�%
;
	<,),��=>&('�!3��È�É���°���· Í>Í/���v°+�*�>l9u ��É%Î>Ê�Ë�� ��E#u war Gx´�G+tvy9E#r �|� � tvu r ��{>J,G9r t9�

Æ Ë%Ï<ÓotvG ´�kmy+w�{3ÁFG7�?<�(>43�21:�?�@/ �A@B)C��!,1

v!,(3'�')�&!96 ���F�&!-�0�+�-$&/0�@A3�&���>{>y9G M�r u E#� � Ñ�{>G+k#����E#Á ��{>J 
��É%Î>Îv°+�
Æ Ê3Ï��5�>´�kmy9r 
�y9�}r G7��Ñ��lK�J,E#�}{ �#E>�>tvG+w�KS��Ñ�y9r J,u E#�>��´ �}r s&J,{v�2t>s&E&pm¦.�+t>kmE%w��9J-w���K>E#G9E#J-t3p,{>J%�9ÓCG 	}�v´�
>E#u E#�>�E%w�r p,{>J%�;��13'�����/C�&!D
b!,(,�+8��2$?�A�:)E�-�F�*�%
;
	<,),��= 6 G2�����D��!,1%$-�-�-43�@� 
3�"!3��q+tvK>E%k���Í/�+ËvÍ��[´Fw9w�r km{>G

M�E%kmu E#�aj7{>G9K>�)tvG7�*�>l9u �aÈvÌ>Ì>Ì9�
Æ Î3Ï�j���´�l9q9q�E#J,u E�tvG+w K�t3p ��tvG9J-tvy+tvG7� ´�y9r E#J-tvJ-s-y9r s#tvubr u u l9�}r G+t3p,r {>G�tvu K>{>J,r p,y9� ��{>J=kml9Jm�2t>s&E%k}ÁFr p,yK>u {�k,km��J,E$#+E%s?p,r {>G7�+ÓCG���13'�����/C�&!E
b!,(,�+8��2$?����!,1%$-�-�-43�@� 
3�IHJ)��+�+�+(3;J��13� �&�&!,�&��$-�K���&!?�2�?�IH��������v��q+tvK>E%kÉ:Í>Í/��É%��È��+É%Î>Î>Ç9�

Æ É%Ì3Ï�r�r w�r E#J*Ibt>w�{>l9E#u0��´�GxE&��s&r E#G�p�J-t:��¦.q�{>u ��K>{>G=r G�p,E#J-kmE%s?p,r {>G7�

b!,(,�+8��2$?�9
��&'Y�?�9q+tvK>E%k�Ç>Î>Ì'��Ç>Î>Ç9��Ë3Ç�Í��É%Î>Î>Ì9�
Æ É>É&Ï<D<�SIbt3nms#km�>�[Ñ�� Mh�Sj7E#E>�[tvG+w5´��[j7E#{>G+tvJ-w�r k#� r�E&p,E%s?p,r {>G½{v��w�r µ�l+kmEatvG+w5kmq�E%s&l9u tvJ�J,E$#+E%s?p,r {>G+k�tvG+wr G�p,E#Jm¦.J,E$#+E%s?p,r {>G+k}��� s&{>u {>J}r �)tvK>E�kmE#K>�}E#G�p-t3p,r {>G7��ÓCG��?�+/C�&!?��(3/0�213��(3;
��13� �&�&!,�&��$-��13�L��13'�����/C�&!
�V� �?�213�+�9q+tvK>E%k�È3°+É �9È�ËvÈ��+É%Î>Î>�9�

Æ É:È:Ï<D<�%IbtvJ,r ��E%tvl7� �5�#DFr {>l����%tvG+w<Ò��:Ò*{�w�r G7� � {>u {>J�J,E$#+E%s?p-tvG+s&ES�}{�w�E#u r G9K�l+kmr G9K�tbq�{>u ��s-y9J,{>�)t3p,r s[u t>kmE#JJ-tvG9K>E�kmE#G+km{>J%�M�.#	#	#ON�!,(3�9�#(>$&/0�213�9�\13���F(3/0/C�&!?��)���(3; �:�?� �\(3��43��(>$-8��@���K�?�+/C�&;@; � 
��&��$-�&��É#°��0È>��· Èv�>Ç'�Èv�>Î9� � E#�9J,l+tvJ,��É%Î>Î�È��
Æ É%Ç3Ï�r*tvG9r E#uVD<��Ibtvl9�|�+Ñ�p,E#q9y9E#G ��tvG9G7� 	\E#��r G�KS��Ñ��}r p,y7��tvG+w���tv�}E%k��5��M�r G9K>E&p%� ��t 
�r G9K}J-t>w�r {�kmr po�l+k,tv�9u E5·�´�l�p,{>�)t3p,r s|q9J,E#q9J,{�s&E%k,kmr G9K¸tvG+w~�}E%kmy9r G9K¸p,E%s-y9G9r ��l9E%k}��{>J}p,y9ExK>E#G9E#J-t3p,r {>G {v�\t>s#s&l9J-t3p,EJ-t>w�r {�kmr po��km{>u l�p,r {>G+k#��ÓCG tby9{>�)t>k.Mh��Ñ�E%w�E#J,��E#J,K+��E%w�r p,{>J%����13'�����/C�&!�
b!,(,�+8��2$?���P�*�%
;
	<,),��= 6 ���
��!,1%$-�-�-43�@� 
3�"!3�+�>{>u l9�}E<È>Í���q+tvK>E%k�Í�É ���>Ì9�2�>l9u ��É%Î>Î9É>�

Æ É#°vÏ�r*tvG9r E#u7D<��Ibtvl9�|� ��{>u u � "��9DFl+kmy9�}E#r E#J%��tvG+w9��tv�}E%k �5�9M�r G9K>E&p%�[ÓC�}q9J,{3��r G9KYJ-t>w�r {�kmr po�)km{>u l�p,r {>G+kp,y9J,{>l9K>yap,y9EYl+kmE<{v��tvG+tvu ��p,r s#tvu u �aw�E&p,E#J,�}r G9E%wa��{>J,��¦0�2t>s?p,{>J-k#��ÓCG��>E&µ�J,E#�|jVtvG9E>�9E%w�r p,{>J%�/��13'�����/C�&!

b!,(,�+8��2$?�9�P�*�%
;
	<,),��= 6 &��5��!,1%$-�-�-43�@� 
3�"!3�9�>{>u l9�}E�ÈvÇ9��q+tvK>E%kbÇ�È>Í/��Ç>Çv°+���>l9u ��É%Î>Ê>Î9�

Æ É:Í:ÏXKS��I�E%s�
��)tvG9G7��Ñ�y+t>w�{3ÁFr G9K�{v��J-tvG+w�{>� J,{>l9K>y�kml9Jm�2t>s&E%k#�,�.#	#	#CN�!,(3�9�#(>$&/0�213�9�}13�Q)��+/C�&�+��(:�Y(3��4
��!,1,�+( 
�(3/0�213�+��q+tvK>E%kbÇ>Êv° ��Ç>Ê>Ê9� ��t:��É%Î>��Í��

É3Ë3Î



É%Ê>Ì ��� �b©T������	���������

Æ É%�3ÏXKS��I�E%s�
��)tvG9G tvG+w ´���Ñ�q9r � �#r s-y9r G9{+� N�89����$-(3/0/C�&!?�@� 
~1 �9#�; �-$&/0!,13')( 
v���&/0�2$��}(3A3�?� �-!,13' <�13�	
:8
����!��&(>$-�?�?�DKSE#J,K�tv�}{>G�K�J,E%k,k#�9��E#Á ��{>J 
���É%Î>�>Ç9�

Æ É3Ë%ÏXKS��I�E%s�
��)tvG9G tvG+w ´���Ñ�q9r � �#r s-y9r G9{+� N�89����$-(3/0/C�&!?�@� 
~1 �9#�; �-$&/0!,13')( 
v���&/0�2$��}(3A3�?� �-!,13' <�13�	
:8
����!��&(>$-�?�?��´�Jmp,E%s-y ��{>l+kmE>�+��{>J,Á�{�{�w���É%Î>Ê�Ë��

Æ É%Ê3ÏXK�y9r u r q9q�EYI�E 
3tvE#Jmp%�/=<�2�&!,(3!,$-8��2$-(3;�(3��4)�?/C1%$-89(:�?/0�2$}(3; 
�13!?�@/�8�'Y� �&13!�!,(>43�21:�?�@/ �3��K�y;rhp,y9E%kmr k#�;r�E#q+tvJmpm¦�}E#G�p�{v� � {>�}q9l�p,E#J*Ñ�s&r E#G+s&E>� 	<t3p,y9{>u r E 
>E ��G9r �>E#J-kmr p,E#r p�j7E#l9�>E#G7�9I�E#u K>r l9�|��É%Î>Î>Î9�
Æ É%Î3Ï3�>E&µ�J,E#� � ��I�E#J-tvG�¦ 	�{�E#y9G7�b´ s&l9�9r s<p,E&p,J-tvy9E%w�J-tvuVt>w9tvq�p-t3p,r {>G|{v�Sp,y9EYy9E#�}r ¦Cs&l9��EYtvu K>{>J,r p,y9�|� 
b!,(%$�+8��2$?��
��&'Y�,� �?�9q+tvK>E%kFÈvÎ>Î'��Ç>Ì�È���É%Î>Î9É>�VÓmÑ�Ib�hÌ3¦-É:È:¦CÌ>�v°>°�Ê9É&¦CÎ9����E#u war GxI�{�kop,{>G7�
Æ ÈvÌ3Ï3�>E&µ�J,E#� � ��I�E#J-tvG�¦ 	�{�E#y9G7��r�E#u p-t)��{>J,��¦0�2t>s?p,{>J�s#tvu s&l9u t3p,r {>G|��{>J�p,y9E�s&l9�9r s<p,E&p,J-tvy9E%w�J-tvuVtvu K>{>J,r p,y9�|�

b!,(,�+8��2$?�9
��&'Y�,� � �?��q+tvK>E%kFÇ�È3° ��Ç�ÈvÊ9��Í�ËvÍ/�9Í�Ë3�9�+É%Î>Î�È��[ÓmÑ�Ib�hÌ3¦-É:È:¦.°�Ì>Î>��Ë3Ç3¦oÍ�����E#u w=r GxI�{�kop,{>G7�

Æ È�É&Ï3��t>s#��l9E%k�I�u tvG+s?¦�t[tvu {>GxtvG+w r*tvGoKS{>q�E%k,s&l7�;)�43A3(3��$-�?�Y�@� ��13'�����/C(3/0�213��@4N�89�&!,13! �x(3��45��!,(>$&/0�2$-�&�s-y+tvq�p,E#J[´Fw��3tvG+s&E%w � {>�}q9l�p,E#J�Ò*J-tvq9y9r s#kVtvG+w���r kmr {>G � {>u u tv��{>J-t3p,r {>G�tVE%s-y9G9r ��l9E%k7��{>JVÓC�)tvK>E&¦CIbt>kmE%wDFE#G+w�E#J,r G9K|�0Ñ�tv�Yl9E#u7I�{>r ��r GatvG+wa´�G+w�J,H<Ò\tvK�tvu {3ÁFr s��:�?�[��{3�3t}Ñ�s&r E#G+s&E<I�{�{ 
�k�tvG+w0�>{>l9J,G+tvu k#����E#Á
��{>J 
��9� ��� ��ÈvÌ>Ì9É>��tV{)tvq9q�E%tvJ%�

Æ È>È:Ï3��tv�}E%k � ��I�u r G9G7� �x{�w�E#u k}{v�*u r K>y�p�J,E$#+E%s?p,r {>G~��{>J�s&{>�}q9l�p,E#J�km��G�p,y9E%kmr �#E%w~q9r s?p,l9J,E%k#� ÓCG ��tv�}E%kÒ*E#{>J,K>E>��E%w�r p,{>J%����13'�����/C�&!�
b!,(,�+8��2$?���P�*�%
;
	<,),��= 6 '�'5��!,1%$-�-�-43�@� 
3�"!3�V�>{>u l9�}EaÉ>É>��q+tvK>E%k�É%Î�È/�É%Î>Ê9�*�>l9u ��É%Î�Ë>Ë��
Æ ÈvÇ3Ï�Ñ�tv�Yl9E#u�I�{>r ��r G7��DFE%s-y9E#J-s-y9E�E&p�w�H#�>E#u {>q9q�E#�}E#G�p\w�� tvu K>{>J,r p,y9�}E%k*w�E�J,E#G+w�l�J,H%tvu r kop,E�w9tvG+k*u E}s#t>w�J,Ew�� l9G9E�s&{�{>q9H#J-t3p,r {>GatvG+tvu ��kmE �3km��G�p,y9z%kmE>�VÓCGQ��!,1%$-�-�-43�@� 
3�Y1 �4),+-�%
)6 ���3�+q+tvK>E%kbÇ>Ç�Ë ��Çv°�Ë���É%Î>Î�Í��
Æ È3°vÏ�Ñ�tv�Yl9E#u�I�{>r ��r GYtvG+w<jVtvJ,{>l+k,kmr7r�{>K>y9�)tvG7�>´~G9E#Á¸J,E#G+w�E#J,r G9KFp,E%s-y9G9r ��l9E���{>J7p,y9E�J,E%tvu r kop,r s�kmr �Yl9u t3p,r {>G{v�SG+t3p,l9J-tvu�k,s&E#G9E%k#��ÓCG���!,1%$-�-�-43�@� 
3��1 �K�I�0)E
/#4����� 6 �21:��q+tvK>E%kFÇ>Ì�È/��Ç>Ì�Ë��+É%Î>Î>�9�
Æ È>Í:Ï�Ñ�tv�Yl9E#u�I�{>r ��r G�tvG+w�´�G+w�J,HFÒ\tvK�tvu {3ÁFr s��>��ÓC�)tvK>E&¦.�+t>kmE%w<J,E#G+w�E#J,r G9K�{v��w�r µ�l+kmE>�vkmq�E%s&l9u tvJ%�3tvG+wYtvG9r km{v¦p,J,{>q9r sFkml9Jm�2t>s&E%kS��J,{>� t<kmr G9K>u EFr �)tvK>E>��(>$-$-�.��/C"��+13��!S�����&; �2$-(3/0�213� �
�*�%
;
	<,),��= G2����� H �b�+(3!,(
	@/0!,�&�

��� �9�?�9´�l9K>l+kop*ÈvÌ>Ì9É>�
Æ Èv�3Ï�Ñ�tv�Yl9E#u�I�{>r ��r G�tvG+w)´�G+w�J,H*Ò\tvK�tvu {3ÁFr s��>��ÓC�)tvK>E&¦.�+t>kmE%wYJ,E#G+w�E#J,r G9K\��J,{>� t�kmr G9K>u E�r �)tvK>E>��D�tvq9q�{>Jmpw�E�DFE%s-y9E#J-s-y9E>��D�Db¦.°�Ì>Î>Ê9��Óo��DFÓo´F¦CDF{�s#��l9E#G+s&{>l9Jmp%�(��tvG���r E#J�ÈvÌ>Ì9É>�
Æ È�Ë%Ï�Ò��+I�J,l9y+t3p�tvG+wa´�� 	<t>kop,u E#J%���V��/0� 
&�+�;��� �>�
�&')�;#F43�@/0�213�+� ��t>k,km{>G7�LK�tvJ,r k#� � J-tvG+s&E>��É%Î>Î�È��
Æ ÈvÊ3Ï �Y� � tvG�p,{>G9r0� �5� � E#J,J,E&pmp,r0�3Ñ��:j7E#��r tvu w�r0�:D<�:��E#K>J,r G9r0�:tvG+w�D<�vÑ�p,E&�2tvG9E#u u r0�(��!,1

v!,�?�-���@�E�?')( 
��/)���(3; �:�?� �(3��43��!,1%$-�?�-�?�@� 
3� �?��s-y+tvq�p,E#J � {>u u tv��{>J-t3p,r {>G���E&poÁ�E#E#G � {>�}q9l�p,E#J�Ò*J-tvq9y9r s#k�tvG+w � {>�}q9l�p,E#J ��r kmr {>G�2´�G+w�J,H=Ò\tvK�tvu {3ÁFr s���tvG+w��>E%tvG�¦���tvJ-s ��H �#r E#G��?�7q+tvK>E%k�È>ÈvÎ'�9È>ÍvÊ9�3M�{>J,u wOK�l9�9u r kmy9r G9K+�[Ñ�r G9K�tvq�{>J,E>�É%Î>Î�È��
Æ ÈvÎ3Ï�tV{>u K�t 	}����tvq9r G7� � E#��w�E&p�´S� 
3tvG+t3p%�VtvG+w5I��9u E#G�p�� �#K��;zv��K�J,{>K>J,E%k,kmr �>E�J,E&²+G9E#�}E#G�p�J-t>w�r {�kmr po��{>GJ,r G9Kv¦Cs&{>G9G9E%s?p,E%w}�Yl9u p,r s&{>�}q9l�p,E#J-k#�VÓCG�tby9{>�)t>k � J,{�s�
>E&pmp%� � y+tvJ,u E%k ��tvG+kmE#G7��tvG+waÑ�s&{vpmp�M�y9r p,�)tvG7�E%w�r p,{>J-k#� )E�-� �*�%
;
	<,),��=O� �3'��+1:�?�@��' 13���F(3!,(3;@; �&;M<��&��4>�&!?�@� 
v�+´ � �5�+��{3�>E#�Y��E#J\É%Î>Î>Ç9�
Æ Ç>Ì3Ï<j7{>J,E#G � tvJ,q�E#G�p,E#J%��tby9E�t3¦.�9l�µ�E#J%��tvG�tvG�p,r tvu r t>kmE%way9r w9w�E#G�kml9Jm�2t>s&E<�}E&p,y9{�w��9��13'�����/C�&!9
b!,(,�+8��2$?�
�:��!,1%$-�-�-43�@� 
3��1 �/�*�%
;
	<,),��= &��%!3��É%Ê+�2Ç���· É%Ì>Ç'��É%Ì>Ê9� �>l9u �}É%Î>Êv°+� ��E#u w�r G �xr G9G9E%tvq�{>u r k#� �xr G9G9E%km{vp-t9�

Æ Ç9É&Ï "�� � t3p,�Yl9u u0� ) �����-43�@A%� �?�213� )�; 
�13!?�@/�8�' �&13!;��13'�����/C�&!	��� �0��; ( �Y1 �4�S��!?A3�-44����!��&(>$-�?�?�VK�y7� rY�:p,y9E%kmr k#�
��G9r �>E#J-kmr po��{v���Fp-tvy7��Ñ�tvu p�jVt 
>E � r po�>� ��t\�;r�E%s&E#�Y��E#J<É%Î�Ë:°+�

Æ Ç�È:Ï<´�u tvG � y+tvu �}E#J-k\tvG+wyr�E#J,E 
oK�t>w9w�{>G7�jK�tvJ-tvu u E#u�q9J,{�s&E%k,kmr G9Ka{v��q9J,{>K>J,E%k,kmr �>EYJ,E&²+G9E#�}E#G�p<J-t>w�r {�kmr po��}E&p,y9{�w9k#��ÓCGQ#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��<��&��4>�&!?�@� 
v�7É%Î>Î9É>�
Æ Ç>Ç3Ï<´�u tvG=Ò�� � y+tvu �}E#J-k�tvG+wjr�E#J,E 
8�+�7K�t>w9w�{>G7�=K�tvJ-tvu u E#u9q9J,{�s&E%k,kmr G9K\{v��q9J,{>K>J,E%k,kmr �>E�J,E&²+G9E#�}E#G�p�J-t>w�r {v¦kmr po�}�}E&p,y9{�w9k#��ÓCG���8913/C13!,�-(3; � �?/0�2$,<��&��4>�&!?�@� 
��@�A��13'�����/C�&!E
b!,(,�+8��2$?� �:��!,1%$-�-�-43�@� 
3�<1 ��/�89�4���-$-13��4
#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��<��&��4>�&!?�@� 
 !3�9q+tvK>E%k*É#°�Î'��É:ÍvÎ9����E#Á ��{>J 
���É%Î>Îv°+�9Ñ�q9J,r G9K>E#Jm¦ ��E#J,u tvK+�

Æ Çv°vÏ�Ñ�y9E#G+s-y+tvG9K "�J,r s � y9E#G7�V´ q9J,{>K>J,E%k,kmr �>EbJ-t>w�r {�kmr po���}E&p,y9{�w=tvG+w)r p-k�r �}q9u E#�}E#G�p-t3p,r {>G�r Gat�w�r kop,J,r �9l�¦p,E%w}q9J,{�s&E%k,kmr G9K*E#G���r J,{>G9�}E#G�p%� ��t>kop,E#J%� k[p,y9E%kmr k#�lK�J,{>K>J-tv� {v� � {>�}q9l�p,E#J�Ò*J-tvq9y9r s#k#� � {>J,G9E#u u ��G9r ��� �
��tvG�l+tvJ,�xÉ%Î>Ê>Î9�

Æ Ç�Í:Ï3�>{>y9G)Ò�� � u E%tvJ,��tvG+w}Ò*E#{vµwM�����r u u0��´�G+tvu ��kmr k[{v��tvG}tvu K>{>J,r p,y9�Q��{>JS�2t>kop�J-t:�\p,J-t>s&r G9K*l+kmr G9K\l9G9r ��{>J,�kmq+t>s&E<kml9��w�r ��r kmr {>G7�EN�89�Q�V� �?�+(3;	��13'�����/C�&!?�9°��0È>�*· ��Í/��Ê>Ç9�2�>l9u ��É%Î>Ê>Ê9�



��� �b©T������	���������
 É%Ê9É
Æ Ç>�3Ï�r*tvG9r E#u � {>y9E#G7� ��{:��E#u�p,J-t:�>E#J-k,tvu�tvu {>G9K�t�Ç>w5u r G9E>� 
b!,(,�+8��2$?�D
��&'Y�8�*�V�[q+tvK>E%k�Ç>�>�'��Ç>�>Î9�SÉ%Î>Îv°+�ÓmÑ�Ib�hÌ3¦-É:È:¦CÇ>Ç>�9É:Í>Í:¦CÎ9����E#u war G|I�{�kop,{>G7�
Æ Ç�Ë%Ï��5� � � � {>y9E#G7�7rY�7KS��Ò*J,E#E#G���E#J,K+�lrY��Ñ��>ÓC�}�}E#u0�>tvG+w�KS���+�>I�J,{�s�
���´�G}E&��s&r E#G�p�J-t>w�r {�kmr po��tvq9q9J,{�t>s-y��{>J�J,E%tvu r kop,r s�r �)tvK>EFkm��G�p,y9E%kmr k#� �.#	#	# ��13'�����/C�&!3
b!,(,�+8��2$?�\(3��44)��>��; �2$-(3/0�213�9�?���+�2Ç���· Èv�'��Ç�Í�� ��tvJ-s-yÉ%Î>Ê>�9�
Æ Ç>Ê3Ï��xr s-y+tvE#u � � � {>y9E#G7�SÑ�y9E#G+s-y+tvG9K�"�J,r s � y9E#G7�-�>{>y9G5D<�QM¸tvu u t>s&E>�VtvG+w r�{>G+tvu wyKS��Ò*J,E#E#G���E#J,K+�a´q9J,{>K>J,E%k,kmr �>E�J,E&²+G9E#�}E#G�p)tvq9q9J,{�t>s-y¸p,{��2t>kop)J-t>w�r {�kmr po��r �)tvK>EaK>E#G9E#J-t3p,r {>G7�¸ÓCG �>{>y9G r�r u u0��E%w�r p,{>J%�
��13'�����/C�&!5
b!,(,�+8��2$?�9�P�*�%
;
	<,),��= 6 &�&5��!,1%$-�-�-43�@� 
3�"!3�9�>{>u l9�}E�È>È���q+tvK>E%k�ËvÍ/��Êv°+��´�l9K>l+kop�É%Î>Ê>Ê9�

Æ Ç>Î3Ï��xr s-y+tvE#u � � � {>y9E#G tvG+w r�{>G+tvu w KS�bÒ*J,E#E#G���E#J,K+� tby9E ��E#�}r ¦ � l9��E5·�´�J-t>w�r {�kmr po�½km{>u l�p,r {>G~��{>Js&{>�}q9u E&�aE#G���r J,{>G9�}E#G�p-k#��ÓCGxI*��´���IbtvJ-k 
��>��E%w�r p,{>J%�	��13'�����/C�&!�
b!,(,�+8��2$?�9�P�*�%
;
	<,),��= 6 &��5��!,1%$$-�-�-43�@� 
3�"!3�9�>{>u l9�}E}É%Î9��q+tvK>E%kbÇ9É ��°�Ì9��´�l9K>l+kop<É%Î>Ê�Í��
Æ °�Ì3Ï��xr s-y+tvE#u � � � {>y9E#G=tvG+w5�>{>y9G=D<�VM¸tvu u t>s&E>� <�(>43�21:�?�@/ ��(3��43<��-(3; � �?/0�2$K�?')( 
��4� �3�+/�89�?�?� �?�V´Fs#t>w�E#�}r s

K�J,E%k,k.K�J,{v��E%k,kmr {>G+tvu0�9Ñ�tvG r�r E#K>{+� � ´��7É%Î>Î>Ç9�
Æ °+É&Ï<D<��j�� � {�{ 
xtvG+w 	}� "��TtV{>J,J-tvG+s&E>��´ J,E$#+E%s?p-tvG+s&E��}{�w�E#u[��{>J\s&{>�}q9l�p,E#J*K>J-tvq9y9r s#k#��ÓCG���13'�����/C�&!

b!,(,�+8��2$?�9�P�*�%
;
	<,),��= 6 &�� ��!,1%$-�-�-43�@� 
3�"!3�9�>{>u l9�}E}É:Í���q+tvK>E%kbÇ>Ì�Ë ��Ç9É%�9��´�l9K>l+kop�É%Î>Ê9É>�

Æ °�È:Ï<D<��j�� � {�{ 
)tvG+w 	}�)"���tV{>J,J-tvG+s&E>��´ J,E$#+E%s?p-tvG+s&E��}{�w�E#u���{>JFs&{>�}q9l�p,E#J�K>J-tvq9y9r s#k#�-)E�-�FN�!,(3�9�#(>$ $/0�213�9�Y13��
b!,(,�+8��2$?�?�VÉ��oÉ:��· Ë �9È3°+�*��tvG�l+tvJ,�xÉ%Î>Ê�È��
Æ °�Ç3Ï�	\J,r kop,r G��+��r*tvG+t9�+I�J-tv� �3tvG�Ò*r G9G9E 
>E#G7��Ñ�y9J,E#E 	}�9��t:��tvJ%�9tvG+w0��tvG��+� 	�{�E#G+w�E#J,r G 
���DFE$#+E%s?p-tvG+s&EtvG+w�p,E&��p,l9J,E){v�FJ,E%tvu ¦.Á�{>J,u w�kml9Jm�2t>s&E%k#��)E�-� N�!,(3�9�#(>$&/0�213�9�a13��
b!,(,�+8��2$?�?�bÉ%Ê+�oÉ:��· É ��Çv°+�J��tvG�l+tvJ,�É%Î>Î>Î9�[ÓmÑ9Ñ��hÌ�Ë3Ç>Ì3¦CÌ>Ç>Ì9É>�
Æ °>°vÏXKS��r�E#��E#�>E%sv� � � �+��t[t:��u {>J%�VtvG+wA�+����tvu r 
�� �x{�w�E#u r G9K�tvG+w¸J,E#G+w�E#J,r G9K�tvJ-s-y9r p,E%s?p,l9J,E}��J,{>�eq9y9{vp,{v¦K>J-tvq9y+kS·%´¸y����9J,r w*K>E#{>�}E&p,J,��¦+tvG+w*r �)tvK>E&¦.�+t>kmE%w*tvq9q9J,{�t>s-y7� tVE%s-y9G9r s#tvu>DFE#q�{>Jmp � � I � � Ñ9r�¦CÎ>�3¦CÊ>Î>Ç9�� {>�}q9l�p,E#J�Ñ�s&r E#G+s&E3r�r ��r kmr {>G7����G9r �>E#J-kmr po��{v� � tvu r ��{>J,G9r t}t3p�I�E#J 
>E#u E#�>�*��tvG�l+tvJ,�xÉ%Î>Î>�9�
Æ °�Í:ÏXK�tvl9u;r�E#��E#�>E%sv��DFE#G+w�E#J,r G9K<km��G�p,y9E&p,r sb{>��noE%s?p-kSr G�p,{\J,E%tvu9k,s&E#G9E%kb·>I�J,r w�K>r G9K*p,J-t>w�r p,r {>G+tvu9tvG+wYr �)tvK>E&¦�+t>kmE%w�K>J-tvq9y9r s#k�ÁFr p,y¸K>u {>�+tvu[r u u l9�}r G+t3p,r {>G¸tvG+w�y9r K>y�w���G+tv�}r s�J-tvG9K>EYq9y9{vp,{>K>J-tvq9y��>�<ÓCG �xr s-y+tvE#u� {>y9E#G7�FE%w�r p,{>J%�,��!,1%$-�-�-43�@� 
3�51 �Q�*�%
;
	<,),��= ��&v� � {>�}q9l�p,E#J�Ò*J-tvq9y9r s#k�K�J,{�s&E#E%w�r G9K�k#�F´�G9G�l+tvu� {>G���E#J,E#G+s&E�Ñ�E#J,r E%k#��q+tvK>E%k*É%Ê>Î'��É%Î>Ê9��´Fw9w�r km{>G M�E%kmu E#�>�(�>l9u ��É%Î>Î>Ê9�
Æ °��3ÏXK�tvl9u "��ar�E#��E#�>E%sYtvG+w��>r p,E#G+w�J-t ��tvu r 
��\DFE%s&{3�>E#J,r G9K)y9r K>y�w���G+tv�}r s�J-tvG9K>E�J-t>w�r tvG+s&E��)tvq+k���J,{>�q9y9{vp,{>K>J-tvq9y+k#��ÓCGjtVl9J,G9E#J�M�y9r pmp,E%w��vE%w�r p,{>J%����!,1%$-�-�-43�@� 
3��1 �B�*�%
;
	<,),��= �('#� � {>�}q9l�p,E#J�Ò*J-tvq9y9r s#k

K�J,{�s&E#E%w�r G9K�k#�9´�G9G�l+tvu � {>G���E#J,E#G+s&E�Ñ�E#J,r E%k#��q+tvK>E%kbÇ>�>Î'��Ç�Ë3Ê9��´Fw9w�r km{>G�M�E%kmu E#�>�9´�l9K>l+kop�É%Î>Î�Ë��
Æ °�Ë%ÏXK�tvl9u+"���r�E#��E#�>E%sv� � tv�}r u u {K�+� t[t:��u {>J%�&tvG+w3�>r p,E#G+w�J-t���tvu r 
����x{�w�E#u r G9K�tvG+w\J,E#G+w�E#J,r G9KFtvJ-s-y9r p,E%s?p,l9J,E��J,{>�eq9y9{vp,{>K>J-tvq9y+k)·S´ y����9J,r w¸K>E#{>�}E&p,J,��¦*tvG+w5r �)tvK>E&¦.�+t>kmE%w¸tvq9q9J,{�t>s-y7�|ÓCG ��{>u u �¸DFl+kmy9�}E#r E#J%�E%w�r p,{>J%�(��!,1%$-�-�-43�@� 
3�<1 �K�*�%
;
	<,),��=O�21:� � {>�}q9l�p,E#JFÒ*J-tvq9y9r s#k�K�J,{�s&E#E%w�r G9K�k#��´�G9G�l+tvu � {>G���E#J,E#G+s&EÑ�E#J,r E%k#��q+tvK>E%k*É>É �9ÈvÌ9��´Fw9w�r km{>G�M�E%kmu E#�>�+´�l9K>l+kop<É%Î>Î>�9�
Æ °�Ê3ÏXK�tvl9u�"���r�E#��E#�>E%sv� �*r �#y9{>l ��l7�VtvG+w5Ò*E#{>J,K>EjrY�[I�{>J-kmy�l 
>{3��� "���s&r E#G�p���r E#Áb¦Cw�E#q�E#G+w�E#G�p�r �)tvK>E&¦�+t>kmE%w½J,E#G+w�E#J,r G9K�ÁFr p,y q9J,{vnoE%s?p,r �>E�p,E&��p,l9J,E&¦.�)tvq9q9r G9K+�½ÓCG�Ò*E#{>J,K>E�r�J,E&pmp-t 
�r k}tvG+w~��E#u km{>G ��t3���E%w�r p,{>J-k#� #���!,1

v!,(,�+8��2$?�4<��&��4>�&!?�@� 
 �}13!��:�,891,��������&v�+q+tvK>E%k\É%Ì�Í/��É>É%�9�+"�l9J,{>K>J-tvq9y9r s#k#�*�>l9G9E}É%Î>Î>Ê9�
Æ °�Î3ÏXK�tvl9u#"�J,G9E%kop�r�E#��E#�>E%sv�B��1%4>�&; �@� 
|(3��48<��&��4>�&!?�@� 
 )�!,$-8��@/C�-$&/0��!,� �-!,13' ��8913/C1

v!,(,�+8��?��K�y;rhp,y9E%kmr k#�

��G9r �>E#J-kmr po��{v� � tvu r ��{>J,G9r t9�9I�E#J 
>E#u E#�>��É%Î>Î>�9�
Æ ÍvÌ3Ï�rY� � r�E �xE#G�p,y9{>G�tvG+w j���r*t:��r k#� �x{�w�E#u ¦.�+t>kmE%w~{>��noE%s?p)q�{�kmE|r G È>Í�u r G9E%k}{v�<s&{�w�E>� ÓCG ���-$-13��4
#���!,1,�+�-(3�L��13� �&�&!,�&��$-��13� ��13'�����/C�&! �V� �?�213� �:#4�B�;�(!3��q+tvK>E%k)Ç>Ç�Í/��Çv°�Ç9�SÑ�q9J,r G9K>E#Jm¦ ��E#J,u tvK+� ��t:�É%Î>Î�È��

Æ Í�É&Ï3�>E#J,E#�Y��r�E#G9r kmE>� "�p,l+w�EYE&p�r �}q9u H#�}E#G�p-t3p,r {>Gxw�� l9Gx�}{�w�z#u EYw�� r G�p,E#J-t>s?p,r {>G|u l9�}r z#J,E �:�)t3p,r z#J,E>� ��t>ko¦p,E#J%� k�p,y9E%kmr k#� "���l9r q�E�Ñ���G�p,y9z%kmE)w�� ÓC�)tvK>E%k*w�E}u0� ÓCG+kop,r p,l�pYÒ\t>kmq+tvJ-w �x{>G9K>E>����G9r �>E#J-kmr p,H}w�E ��tvJ,G9E&¦jVt3¦ ��tvu u H#E>�(��tvG�l+tvJ,�|É%Î>Î�Í��
Æ Í>È:Ï � J-tvG;z&{>r k.r�E%km��r K>G9E%k#�	<�( �>13�+���&')�&�+/2���V��/0� 
&�+�?�IH	G �&')�3#F43�@/0�213�+� ��t>k,km{>G7�LK�tvJ,r k#� � J-tvG+s&E>��É%Î>Î�Ë��
Æ ÍvÇ3Ï���tvJ 
\´��lu[� r�r q9q9HbtvG+w "�J,u r G9K���E#G9J,�GM�{>u w���´�G�p,r tvu r t>kmr G9KFp,y9J,{>l9K>y�kop,{�s-y+t>kop,r s�k,tv�}q9u r G9K+� ��13'����*$/C�&!,
b!,(,�+8��2$?�;�:��!,1%$-�-�-43�@� 
3�b1 �	�*�%
;
	<,),��=�&��I!3��É%Î+�2Ç��S· �>Î'�+Ë3Ê9� �>l9u �YÉ%Î>Ê�Í�����E#u w\r G�Ñ�tvG � J-tvG+s&r k,s&{+�� tvu r ��{>J,G9r t9�



É%Ê�È ��� �b©T������	���������

Æ Í3°vÏ�Ò*E#{>J,K>E�r�J,E&p-t 
 
�r k�tvG+w�"�l9K>E#G9E � r l9�}E>�b´Q�2t>kop�kmy+t>w�{3ÁQtvu K>{>J,r p,y9� ��{>J�tvJ,E%t�u r K>y�p�km{>l9J-s&E%kbl+kmr G9K�+t>s�
�q9J,{vnoE%s?p,r {>G7� ��!,1%$-�-�-43�@� 
3��1 �8�*�%
;
	<,),��=C���9�7q+tvK>E%k<È>ÈvÇ'�9ÈvÇ>Ì9� �>l9u �5É%Î>Îv°+��ÓmÑ�Ib� Ì3¦CÊ>Î�Ë3Î9É&¦�>��Ë%¦CÌ9� ��E#u w=r G�Ð�J,u tvG+w�{+� � u {>J,r w9t9�
Æ Í>Í:Ï�Ò*E#{>J,K>Eor�J,E&pmp-t 
�r k�tvG+w "�l9K>E#G9E�j�� � r l9�}E>� Ñ�p,J,l+s?p,l9J,E%w q�E#G�l9�Y�9J-tvu�r J,J-t>w�r tvG+s&Exs&{>�}q9l�p-t3p,r {>G7�
�.#	#	# N�!,(3�9�#(>$&/0�213�9��13�L�V� �?�+(3; � � (3/0�213� (3��4���13'�����/C�&!�
b!,(,�+8��2$?�?�SÈ9��°��?�Tr�E%s&E#�Y��E#J)É%Î>Î>�9�YÓmÑ9Ñ��É%Ì�Ë>Ë%¦oÈv��Èv�9�

Æ Ív�3Ï�Ò*E#{>J,K>EGr�J,E&pmp-t 
�r k#��j7l+s*DF{>��E#Jmp%��tvG+waÑ���u �3tvr GaI�{>l9K>G9{>l����VÓCG�p,E#J-t>s?p,r �>E*s&{>�}�}{>G�r u u l9�}r G+t3p,r {>G=��{>Js&{>�}q9l�p,E#J�tvl9K>�}E#G�p,E%w�J,E%tvu r po�>�aÓCG?�>l9u r E�r�{>J-kmE#��tvG+w�K�y9r u r q9q Ñ�u l+k,tvu u E 
��7E%w�r p,{>J-k#� #���!,1

v!,(,�+8��2$?�
<��&��4>�&!?�@� 
 �}13!��:�,891,�������('#�+q+tvK>E%kb°�Í/�9Ív�9��Ñ�q9J,r G9K>E#J.M�r E#G7� �>l9G9E}É%Î>Î�Ë��

Æ Í�Ë%Ï�Ò*E#{>J,K>Ewr�J,E&pmp-t 
�r kYtvG+w � J-tvG;z&{>r k��Y�SÑ�r u u r {>G7�xÓCG�p,E#J-t>s?p,r �>E)l9q�w9t3p,E={v�FK>u {>�+tvu�r u u l9�}r G+t3p,r {>G5l+kmr G9Kt�u r G9E&¦Ckmq+t>s&E=y9r E#J-tvJ-s-y��>����!,1%$-�-�-43�@� 
3�x1 �9�*�%
;
	<,),��= �('#��q+tvK>E%k}Í�Ë ���v°+�[´�l9K>l+kop|É%Î>Î�Ë��¸ÓmÑ�Ib�Ì3¦CÊ>Î�Ë3Î9É&¦CÊ>Î>�3¦mË�����E#u war Gxj7{�kb´�G9K>E#u E%k#� � tvu r ��{>J,G9r t9�
Æ ÍvÊ3Ï�Ñ�p,E#�>E#G �5�Tr�J,l+s�
>E#J\tvG+woKSE&p,E#JYÑ�s-y9J,{�E%w�E#J%� � t>kop\J-t>w�r {�kmr po�|l+kmr G9K|t|w9t3p-t=q+tvJ-tvu u E#uStvJ-s-y9r p,E%s?p,l9J,E>�
N�8��@!,4 #���!,1

v!,(,�+8��2$?� �}13!��:�,891,�~13�0<��&��4>�&!?�@� 
v�9q+tvK>E%k�È3°�Ë �9È>ÍvÊ9� ��t:��É%Î>Î�È��

Æ ÍvÎ3Ï � J,H%w�{wr�l9J-tvG+w��0�V� �?�
�&�@; �@/C"}/0!?�243�@')�&�9�?�213�+���&;@; �5@�"&/0�+4>��(3��(3; �3/0� 
&�+�)�&/F(,�>��; �2$-(3/0�213�9�?��K�y7� rY�+p,y9E%kmr k#�
��G9r �>E#J-kmr p,H3�>{�kmE#q9y � {>l9J,r E#J%�9Ò*J,E#G9{>�9u E>� � J-tvG+s&E>�(�>l9u ��É%Î>Î>Î9�

Æ �>Ì3Ï � J,H%w�{Xr�l9J-tvG+w��vÒ*E#{>J,K>E�r�J,E&pmp-t 
�r k#�3tvG+w � u tvl+w�E�K�l9E%s-y7� � t>kop�tvG+wYt>s#s&l9J-t3p,E�y9r E#J-tvJ-s-y9r s#tvu>J-t>w�r {�kmr po�l+kmr G9K|K>u {>�+tvu���r kmr �9r u r po�>�0)E�-� N�!,(3�9�#(>$&/0�213�9��13��
b!,(,�+8��2$?�?��É%Ê+�0È>��· É:ÈvÊ'��É3Ë3Ì9��´�q9J,r uFÉ%Î>Î>Î9�}ÓmÑ9Ñ��Ì�Ë3Ç>Ì3¦CÌ>Ç>Ì9É>�
Æ �9É&Ï���tvJmp,r G � E%w9t½tvG+w M�E#J,G9E#J�K�l9J,K�t3p,y9{v��E#J%� K�J,{>K>J,E%k,kmr �>E|J,E&²+G9E#�}E#G�p=J-t>w�r {�kmr po�½{>G t¸p,J-tvG+kmq9l�p,E#JG9E&poÁ�{>J 
��[ÓCGQ#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��<��&��4>�&!?�@� 
v�7É%Î>Î9É>�
Æ ��È:Ï���tvJmp,r G � E%w9t)tvG+w�M�E#J,G9E#J�K�l9J,K�t3p,y9{v��E#J%��´Fs#s&E#u E#J-t3p,r G9K�J-t>w�r {�kmr po������{3�>E#J-kmy9{�{vp,r G9K+�EN�8��@!,4 #���!,1%$


v!,(,�+8��2$?� �}13!��:�,891,�~13�0<��&��4>�&!?�@� 
v�9q+tvK>E%k�È�É ��Ç�È�����t:��É%Î>Î�È��
Æ �>Ç3Ï "�� � r l9�}E>�S´�� � {>l9J,G9r E#J%�[tvG+w½j��SDFl+w�{>u q9y7��´ q+tvJ-tvu u E#u�k,s#tvG~s&{>G��>E#J-kmr {>G¸tvu K>{>J,r p,y9�eÁFr p,y tvG�p,r ¦tvu r t>kmr G9K½��{>J|t~K>E#G9E#J-tvu*q9l9J,q�{�kmE�l9u p,J-t>s&{>�}q9l�p,E#J%� ��13'�����/C�&! 
b!,(,�+8��2$?� �:��!,1%$-�-�-43�@� 
3�¸1 ���*�%
B$

	<,),��=>&�� !3�VÉ3Ë��2Ç���· É#°+É ��É:ÍvÌ9���>l9u ��É%Î>Ê>Ç9� ��E#u war G r�E&p,J,{>r p%� �xr s-y9r K�tvG7�

Æ �v°vÏ "�l9K>E#G9E � r l9�}E>�%´�u tvr G � {>l9J,G9r E#J%�#tvG+w\jVtvJ,J,��DFl+w�{>u q9y7�v´5q+tvJ-tvu u E#uvk,s#tvG<s&{>G��>E#J-kmr {>G*tvu K>{>J,r p,y9� ÁFr p,ytvG�p,r ¦Ctvu r t>kmr G9K���{>J<taK>E#G9E#J-tvu ¦.q9l9J,q�{�kmE�l9u p,J-t>s&{>�}q9l�p,E#J}·aK�J,E#u r �}r G+tvJ,�xJ,E#q�{>Jmp%��
b!,(,�+8��2$?�8�?�+/C�&!��&(>$-�6 &��v�+q+tvK>E%k\É>É �9È�É>����t:��É%Î>Ê>Ç9�
Æ ��Í:Ï3�+� rY� � {>u E#�>��´����3tvGOr*tv�|�7Ñ�� 	}� � E#r G9E#J%��tvG+w��+� � � ��l9K>y9E%k#�0��13'�����/C�&!0
b!,(,�+8��2$?��@ ��!?�@��$&� ��; �?�(3��48��!,(>$&/0�2$-�?���"G>��48#F43�@/0�213��!3��´Fw9w�r km{>G�M�E%kmu E#�>�7É%Î>Î>Ì9�
Æ �>�3Ï<´�u tvr G � {>l9J,G9r E#J%��´�p2noE#G9K�Ñ��VÒ*l9G+t:ÁbtvG7��tvG+w � y9J,r k\DF{>�)tvG �#r G7� � {>�}�}{>G�r u u l9�}r G+t3p,r {>G���E&poÁ�E#E#GJ,E%tvu�tvG+w5s&{>�}q9l�p,E#JYK>E#G9E#J-t3p,E%w¸k,s&E#G9E%k#�aÓCG 
b!,(,�+8��2$?�5�?�+/C�&!��&(>$-� 6 ���v�Sq+tvK>E%k�È>Í3° �9Èv��È�� � tvG+t>w�r tvGÓCG���{>J,�)t3p,r {>G�K�J,{�s&E%k,kmr G9K)Ñ�{�s&r E&po�>� ��t:�xÉ%Î>Î>Ç9� ��E#u war G tV{>J,{>G�p,{+�+Ð�G�p-tvJ,r {+� � tvG+t>w9t9�
Æ ��Ë%Ï<´�u tvr G � {>l9J,G9r E#J�tvG+w3K�r E#J,J,E.KS{>l9u r G7�9´ J-t:�\p,J-t>s&r G9K\t>s#s&E#u E#J-t3p,{>JV�+t>kmE%w�{>G}t�y9r E#J-tvJ-s-y��\{v�VÉ%w�km{>Jmp,E%wu r kop-k#�3
b!,(,�+8��2$?�4�?�+/C�&!��&(>$-��6 ���v�+q+tvK>E%k�ÍvÇ'���9É>����t:��É%Î>Î>Ç9� ��E#u war G tV{>J,{>G�p,{+�9Ð�G�p-tvJ,r {+�
Æ �>Ê3Ï ��� � l+s-y+k#�au[� �5� 	\E%w�E#�|��tvG+wxI*� � ����t:��u {>J%�FÐ�Gx��r kmr �9u EYkml9Jm�2t>s&E�K>E#G9E#J-t3p,r {>Ga���|t)q9J,r {>J,r po�)p,J,E#Ekop,J,l+s?p,l9J,E%k#��ÓCGD��13'�����/C�&!3
b!,(,�+8��2$?�E�P�*�%
;
	<,),��=�6 &��;��!,1%$-�-�-43�@� 
3�"!3�v�>{>u l9�}E*É#°+�3q+tvK>E%k�É:È3° ��É%Ç>Ç9�
�>l9u ��É%Î>Ê>Ì9�

Æ �>Î3Ï<´�
�r J-t � l3nor �}{vp,{�tvG+w 	<tvG+kmE#r�ÓCÁbt3p-t9��´Fs#s&E#u E#J-t3p,E%w¸J-t:��p,J-t>s&r G9K+� ��13'�����/C�&!Q
b!,(,�+8��2$?��@5�V� �?�+(3;
N+�-$-8���13; 1

 �}(3��4;)�!?/��:��!,1%$-�-�-43�@� 
3�*1 �3��13'�����/C�&!

b!,(,�+8��2$?�5N+1 � �>1�6 &��I!3�>q+tvK>E%kS°+É ����Í���É%Î>Ê�Í�� ��E#u wr Gx��E#Á ��{>J 
��

Æ Ë3Ì3Ï<´�
�r J-t � l3nor �}{vp,{+�Vt[t 
3t:��l 
�r;t[tvG+t 
3t9�>tvG+w�	<tvG+kmE#r9ÓCÁbt3p-t9��´�Jmp-k�·�´Fs#s&E#u E#J-t3p,E%wYJ-t:��¦0p,J-t>s&r G9K\km��kop,E#�|�
�.#	#	# ��13'�����/C�&!5
b!,(,�+8��2$?��� )��>��; �2$-(3/0�213�9�?�+q+tvK>E%k*É%�'�9Èv�9��´�q9J,r u�É%Î>Ê>�9�

Æ Ë�É&Ï<´�G+w�J,H�Ò\tvK�tvu {3ÁFr s��>� � {�{>q9H#J-t3p,r {>G�E#G�p,J,E�u0� tvG+tvu ��kmEYE&p<u t|km��G�p,y9z%kmE�w�� r �)tvK>E%k#��ÓCG?��!,1%$-�-�-43�@� 
3��1 �/�89�;),+B� #
N���13� �&�&!,�&��$-�&�9q+tvK>E%k\É3ËvÈ�Ë ��É3ËvÍvÊ9�lK�tvJ,r k#� � J-tvG+s&E>�9��{3�>E#�Y��E#J<É%Î>Ê>Î9�
Æ ËvÈ:Ï<´�G+w�J,H5Ò\tvK�tvu {3ÁFr s��>� � {>u u tv��{>J-t3p,r {>G���E&poÁ�E#E#G s&{>�}q9l�p,E#J|��r kmr {>G tvG+w s&{>�}q9l�p,E#JaK>J-tvq9y9r s#k#� ÓCG
��!,1%$-�-�-43�@� 
3��1 �\/�89�4�%�B�;�*6 ������13� �&�&!,�&��$-�&�+q+tvK>E%k�Ë3Ç>Ç'�+Ë3Ç�Ë��9Ð*k,t 
3t9�*��tvq+tvG7�9r�E%s&E#�Y��E#J�É%Î>Î>Ì9�



��� �b©T������	���������
 É%Ê>Ç
Æ Ë3Ç3Ï<´�G+w�J,HbÒ\tvK�tvu {3ÁFr s��>�ltV{�{>u k���{>JSt>w��3tvG+s&E%w*p,E#u E#q9J,E%kmE#G+s&E�km��kop,E#�)k#� ��13'�����/C�&!-�F(3��48
b!,(,�+8��2$?�?��É%Ì+�oÉ:�?�É%Î>Î�Í��
Æ Ë:°vÏ\Ó?��Ò\tvJ,K�tvG�p,r G9r�tvG+w ��� ���+´�p 
�r G+km{>G7��D�t:�)p,J-t>s&r G9K}tvGa{�s?p,J,E#E�·+��l9�}E#J,r s#tvu�E#�3tvu l+t3p,r {>G={v�[p,y9E*²+J-kopr G�p,E#J-t>s?p,r {>G7�;��13'�����/C�&!5
b!,(,�+8��2$?�;+V13!?��'��7É:È9��°���· É%Î>Î'�9È�É%Ì9��Ð*s?p,{>��E#J<É%Î>Î>Ç9�
Æ ËvÍ:Ï<��E#r uFÒ\t3p,E#G����>�Q�?��$-13!0�+13!,(3/0�@� 
�=<�2�&!,(3!,$-8��2$-(3;	<�(>43�21:�?�@/ ���@�+/C10��� �#$-13�+/0�@�+���@/ �����?�,8��@� 
�<�(>43�21:�?�@/ �3�

K�y7� rY�9p,y9E%kmr k#����G9r �>E#J-kmr po��{v� ��tvG+s-y9E%kop,E#J%�	��tvG+s-y9E%kop,E#J%� � 	}�7É%Î>Îv°+�
Æ Ë3�3Ï<��E#r u�Ò\t3p,E#G�����tvG+w Mh��t\����E#ÁFr pmp%� Ð�q�p,r �}r �#r G9K w�r k,s&{>G�p,r G�l9r po� �}E%kmy9r G9K~J-t>w�r {�kmr po�>� ÓCG +�� �-/�8
#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��<��&��4>�&!?�@� 
v�9q+tvK>E%kFÈ3°�Î'�9È>ÍvÊ9�Lr*tvJ,�)kop-t>w�p%�+Ò*E#J,�)tvG��>�*�>l9G9E)É%Î>Îv°+�

Æ Ë>Ë%Ï3�>{>G½Ò*E#G9E&pmp,rbtvG+w r*tvG~Ò*{>J-w�{>G7�|D�t:��p,J-t>s&r G9KxÁFr p,y~t>w9tvq�p,r �>E�kml9q�E#J-k,tv�}q9u r G9Kxr G5{>��noE%s?p�kmq+t>s&E>�

b!,(,�+8��2$?�;�?�+/C�&!��&(>$-��6 ���v�+q+tvK>E%k�Ë3Ì'�+Ë>Ë�����t:��É%Î>Î>Ç9� ��E#u war G tV{>J,{>G�p,{+�+Ð�G�p-tvJ,r {+�

Æ Ë3Ê3Ï�rY�3Ò*y+t �%tvG��2tvJ,q�{>l9JVtvG+w3�+� ¦��5� ��t>kmE#G���J-t3p �>�>´½��E%tv� p,J-t>s&r G9KF�}E&p,y9{�w<ÁFr p,y�q9J,E%s&r kmE�tvG�p,r tvu r t>kmr G9Kb��{>Jq�{>u ��y9E%w�J-tvu�k,s&E#G9E%k#�K��13'�����/C�&!-� � 
b!,(,�+8��2$?�?�+È>È9�oÉ:�F· É%Ì>Ç'��É>É:Í�� � E#�9J,l+tvJ,�aÉ%Î>Î>Ê9��ÓmÑ9Ñ�� Ì>Ì>Î�Ë%¦CÊv°�Î>Ç9�
Æ Ë3Î3Ï��xr s-y+tvE#u7Ò*r K�tvG�p,E>�[´Fs#s&E#u E#J-t3p,E%w)J-t:��p,J-t>s&r G9K�l+kmr G9KYG9{>G�¦.l9G9r ��{>J,� K>J,r w9k#����!,1%$-�-�-43�@� 
3��1 �,)���� 
v!,(,�+86 ���3�+q+tvK>E%k\É:Í�Ë ��É%�>Ç9��Ñ�E#q�p,E#�Y��E#J<É%Î>Î>Ì9� ��E#u war G �xE#u ��{>l9J,G9E>�9´�l+kop,J-tvu r t9�
Æ Ê>Ì3Ï<´�G+w�J,E#ÁhÒ*u t>k,kmG9E#J%�	)��0�?�+/0!,1%43�+$&/0�213��/C1E<�( �DN�!,(>$&�@� 
v��´Fs#t>w�E#�}r sGK�J,E%k,k#�9��E#Á ��{>J 
��9� ���7É%Î>Ê>Î9�
Æ Ê9É&Ï<´�G+w�J,E#Á Ñ��SÒ*u t>k,kmG9E#J%�aÑ�q+t>s&E)kml9��w�r ��r kmr {>G¸��{>J\�2t>kopYJ-t:�xp,J-t>s&r G9K+�9�.#	#	#C��13'�����/C�&!�
b!,(,�+8��2$?� �
)��>��; �2$-(3/0�213�9�?�+°��oÉ%Ì���· É:Í/�9È>È��9Ð*s?p,{>��E#J<É%Î>Êv°+�

Æ Ê�È:Ï<´�G+w�J,E#Á Ñ��+Ò*u t>k,kmG9E#J%�[Ñ�q+t>s&E\kml9��w�r ��r kmr {>G���{>J��2t>kopbJ-t:��p,J-t>s&r G9K+�3N���/C13!?�2(3; @/��13'�����/C�&! 
b!,(,�+8��2$?�8@
�?')( 
��3� �3�+/�89�?�?� �?�9q+tvK>E%k\É:ÍvÎ'��É%��Ë��+É%Î>Ê>Ê9�

Æ Ê>Ç3Ï�Ò��3Ò*{>u l9��tvG+w3�+� �5�vÐ�Jmp,E#K�t9�2��$&�2�&�+/0� ��$4��13'�����/0�@� 
 � �@/�8}(3�
�?�+/0!,1%43�+$&/0�213�}/C1��F(3!,(3;@; �&; ��13'�����/0�@� 
v�´Fs#t>w�E#�}r sGK�J,E%k,k#�9I�{�kop,{>G7� ��´�� ���*Ñ�´*�?�VÉ%Î>Î>Ç9�
Æ Êv°vÏ � r G+w����5�:Ò*{>J-tvu0� 	\E#G9G9E&p,y "�� tV{>J,J-tvG+s&E>�$r�{>G+tvu wXKS�3Ò*J,E#E#G���E#J,K+�&tvG+w<I�E#G9G9E&pmp[Ibt3pmp-tvr u E>���x{�w�E#u r G9Kp,y9E=r G�p,E#J-t>s?p,r {>G5{v�Fu r K>y�p���E&poÁ�E#E#G½w�r µ�l+kmEakml9Jm�2t>s&E%k#�xÓCG ��tvG 
 � y9J,r kop,r tvG+kmE#G7�7E%w�r p,{>J%�4��13'�����/C�&!

b!,(,�+8��2$?�9�P�*�%
;
	<,),��= 6 &�����!,1%$-�-�-43�@� 
3�"!3�9�>{>u l9�}E}É%Ê9��q+tvK>E%kFÈ�É%Ç'�9È>È>È����>l9u ��É%Î>Êv°+�

Æ Ê�Í:Ï�Ñ�p,E#�>E#GA�+�[Ò*{>Jmp,u E#J%���xr s-y+tvE#u � � � {>y9E#G7�VtvG+wyK�y9r u u r q Ñ�u l+k,tvu u E 
��=D�t>w�r {�kmr po��tvG+w¸J,E#u t3�9t3p,r {>G��}E&¦p,y9{�w9k�·�K�J,{>K>J,E%k,kmr �>E|J,E&²+G9E#�}E#G�p=r k=km{>l�p,y�Á�E#u u�J,E#u t3�9t3p,r {>G7�[tVE%s-y9G9r s#tvu�DFE#q�{>Jmp � Ñ�¦�tFDb¦.°�Ì>Ê3¦CÎ>Ç9�
r�E#q+tvJmp,�}E#G�p�{v� � {>�}q9l�p,E#J�Ñ�s&r E#G+s&E>��K�J,r G+s&E&p,{>G���G9r �>E#J-kmr po�>� � E#�9J,l+tvJ,�xÉ%Î>Î>Ç9�

Æ Ê>�3ÏXKS�7Ò*l9r pmp,{>G7�M�+��DF{>�)tvG7��tvG+w � ��Ñ�s-y9u r s�
���tVÁ�{�q+tvJ-tvu u E#uVtvq9q9J,{�t>s-y9E%kb��{>J*t�q9J,{>K>J,E%k,kmr �>E\J-t>w�r {�kmr po�>�ÓCGQ#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��<��&��4>�&!?�@� 
v�7É%Î>Î9É>�
Æ Ê�Ë%ÏXKS�SÒ*l9r pmp,{>G7�-�+�VDF{>�)tvG7�7tvG+w � y9J,r kop,{>q9y9E=Ñ�s-y9u r s�
���tVÁ�{|q+tvJ-tvu u E#u�tvq9q9J,{�t>s-y9E%k���{>J�t|q9J,{>K>J,E%k,kmr �>EJ-t>w�r {�kmr po�>� ÓCG ��8913/C13!,�-(3; � �?/0�2$�<��&��4>�&!?�@� 
½�@�O��13'�����/C�&!A
b!,(,�+8��2$?���:��!,1%$-�-�-43�@� 
3��1 �x/�89�����-$-13��4
#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��<��&��4>�&!?�@� 
 !3�9q+tvK>E%k*É%�>Ì'��É3Ë3Ì9����E#Á ��{>J 
���É%Î>Îv°+�9Ñ�q9J,r G9K>E#Jm¦ ��E#J,u tvK+�

Æ Ê>Ê3ÏXK�J,E%k,k�Mh� ��� �=tVE#l 
>{>u k 
��aÑ�� ´�� � ��E&pmp,E#J,u r G9KnMh� t\� ��tvG+w � u tvG9G9E#J,�aI*� KS���<��')�&!?�2$-(3;M<��-$&� �+�?���@���-H
N�89��)�!?/V1 �	��$&�2�&�+/0� ��$;��13'�����/0�@� 
v�3s-y+tvq�p,E#J�É%Ì9� °�r�{3ÁFG9y9r u u�Ñ�r �}q9u E&���xE&p,y9{�w�r G �xl9u p,r w�r �}E#G+kmr {>G+k#�q+tvK>E%kFÇ>Ì�Í/��Ç>Ì>Î9� � tv�Y�9J,r w�K>E ��G9r �>E#J-kmr po�wK�J,E%k,k#� � tv�Y�9J,r w�K>E>��É%Î>Î�È��

Æ Ê>Î3Ï "�J,r s
��tvr G9E%k#�<"���s&r E#G+s&��r �}q9J,{3�>E#�}E#G�p-k���{>Jby9r E#J-tvJ-s-y���p,J-t:�>E#J-k,tvu+r GaJ-t:��p,J-t>s&r G9K+�,
b!,(,�+8��2$?��
��&'Y�
� �?�9q+tvK>E%kFÈv��Ë �9È�ËvÈ��+É%Î>Î9É>�[ÓmÑ�Ib�hÌ3¦-É:È:¦CÌ>�v°>°�Ê9É&¦CÎ9����E#u war GxI�{�kop,{>G7�

Æ Î>Ì3Ï "�J,r sx´�� ��tvr G9E%k�tvG+w �>{>y9G�D<��M¸tvu u t>s&E>� Ñ�y+t3�@p=s&l9u u r G9K¸��{>J)E&��s&r E#G�p�J-t:��¦0p,J-t>s&E%w5J-t>w�r {�kmr po�>� ÓCG
��8913/C13!,�-(3; � �?/0�2$Q<��&��4>�&!?�@� 
~�@� ��13'�����/C�&!�
b!,(,�+8��2$?� �:��!,1%$-�-�-43�@� 
3�¸1 ��/�89�Q���-$-13��4�#���!,1

v!,(,�+8��2$?�
�}13!��:�,891,�Q13�?<��&��4>�&!?�@� 
 !3�S��E#Á ��{>J 
���É%Î>Îv°+�SÑ�q9J,r G9K>E#Jm¦ ��E#J,u tvK+��tvu km{�t:�3tvr u tv�9u E���r t � t.Kh��J,{>�q9J,r G+s&E&p,{>G7� E%w�l�· �:q9l9� �vÒ*J-tvq9y9r s#k ��K�tvq�E#J-k#�

Æ Î9É&Ï�r*t:��r w!"�� ��tvu uStvG+w ��{>u u ��"���DFl+kmy9�}E#r E#J%�FÓC�}q9J,{3�>E%waE&��q9u r s&r p*J-t>w�r {�kmr po���}E&p,y9{�w|��{>J*s#tvu s&l9u t3p,r G9KG9{>G�¦.u tv�Y��E#Jmp,r tvG=J,E$#+E%s?p,r {>G+k#�EN�89�Q�V� �?�+(3;	��13'�����/C�&!?�+Î+�0Í>��· È�Ë3Ê'�9ÈvÊ>Ê9����tvJ-s-y�É%Î>Î>Ç9�
Æ Î�È:Ï<D<� ��tvu u0�/�?;@; ��'��@��(3/0�213�¸(3��4���13; 13!��@����13'�����/C�&!5
��&���&!,(3/C�-4E�?')( 
��&! �3��Ñ�q9J,r G9K>E#Jm¦ ��E#J,u tvK+��É%Î>Ê>Î9�
Æ Î>Ç3ÏXK�t3p ��tvG9J-tvy+tvG7��r*t:��r w<Ñ�tvu �#�)tvG7�%tvG+w\jVtvJ,J,�*´�l9q9q�E#J,u E>�>´5J-tvq9r w*y9r E#J-tvJ-s-y9r s#tvu3J-t>w�r {�kmr po��tvu K>{>J,r p,y9�|�
��13'�����/C�&!5
b!,(,�+8��2$?�9�:��!,1%$-�-�-43�@� 
3�Y1 �;�*�%
;
	<,),��=>���I!3��È>Í9��°���· É%Î�Ë �9ÈvÌ>�9���>l9u ��É%Î>Î9É>�

Æ Îv°vÏXK�tvJ-tvK ��t:�3tvu w9tvJ%�	�xr ¦oÑ�l9E#G|j7E#E>�9tvG+w|Ò*H#J-tvJ-w �xE%w�r {>G9r0��Ñ���G�p,y9E%kmr �#r G9K�G9{3�>E#u���r E#Á�k���J,{>� l9G9J,E#K>r ko¦p,E#J,E%w|È:¦Cw=r �)tvK>E%k#�;��13'�����/C�&!5
b!,(,�+8��2$?�3+V13!?��'���É%�+�oÉ:��· ��Í/�+Ë3Ç9��É%Î>Î�Ë��



É%Êv° ��� �b©T������	���������

Æ Î�Í:ÏXK�tvJ-tvK ��t:�3tvu w9tvJ%���xr ¦oÑ�l9E#G~j7E#E>�StvG+w~Ò*H#J-tvJ-w��xE%w�r {>G9r0� ��r E#Á km��G�p,y9E%kmr k<��J,{>�fl9G9J,E#K>r kop,E#J,E%w½È:¦w�r �)tvK>E%k#�)ÓCG�M¸t:��G9E)´���r*t:��r k<tvG+w¸DFr s-y+tvJ-w�IbtvJmp,E#u k#��E%w�r p,{>J-k#��
b!,(,�+8��2$?� �?�+/C�&!��&(>$-�~6 �21:�Vq+tvK>E%k�9É ���>Î9� � tvG+t>w�r tvG ��l9�)tvG�¦ � {>�}q9l�p,E#J � {>�}�Yl9G9r s#t3p,r {>G+kFÑ�{�s&r E&po�>� ��t:�xÉ%Î>Î>�9�
Æ Î>�3Ï ��u t>kop,r �}r u ��t:��J-tvG7�;tV{>���>k 	�{>q+tvu0� �>r JBI�I�r pmp,G9E#J%��tvG+w��>r JBI�u��vJ-t9� � t>kop*J,{>�9l+kop*�+kmqxp,J,E#E�p,J-t:�>E#J-k,tvutvu K>{>J,r p,y9� ��{>J�J-t:�}p,J-t>s&r G9K+�b��13��!?��(3;[1 �5
b!,(,�+8��2$?��N+1%13; �?��È9��°���· É:Í/�9È3°+��É%Î>Î�Ë��[ÓmÑ9Ñ�� É%Ì>Ê>�3¦mË3��Í�É>�
Æ Î�Ë%Ï���r tv{ rY� ��E>� 	\E#G9G9E&p,y-"��TtV{>J,J-tvG+s&E>� � J-tvG+s&{>r k��Y�VÑ�r u u r {>G7�7tvG+wOr�{>G+tvu wOKS�[Ò*J,E#E#G���E#J,K+�Y´ s&{>��¦q9J,E#y9E#G+kmr �>EYq9y���kmr s#tvu[�}{�w�E#u[��{>J*u r K>y�p\J,E$#+E%s?p,r {>G7�\ÓCGytby9{>�)t>k�Mh�7Ñ�E%w�E#J,��E#J,K+��E%w�r p,{>J%�B��13'�����/C�&!

b!,(,�+8��2$?�9�P�*�%
;
	<,),��= 6 ��� ��!,1%$-�-�-43�@� 
3�"!3�9�>{>u l9�}E�È>Í���q+tvK>E%k*É3ËvÍ/��É%Ê>�9���>l9u ��É%Î>Î9É>�

Æ Î>Ê3ÏXK�tvl9u ��E%s�
���E#Jmp%��r�r k,s&{>G�p,r G�l9r po���}E%kmy9r G9K}��{>J�J-t>w�r {�kmr po�>�8N�8��@!,4 #���!,1

v!,(,�+8��2$?� �}13!��:�,891,� 13��<��&� $4>�&!?�@� 
v�+q+tvK>E%kFÈvÌ>Ç'�9È>Èv�9� ��t:��É%Î>Î�È��
Æ Î>Î3ÏXK�tvl9u�Ñ�����E%s�
���E#Jmp%��´Fw9tvq�p,r �>E�J-t>w�r {�kmr po��p,E&��p,l9J,E%k���{>J[�9r w�r J,E%s?p,r {>G+tvu>J-t:��p,J-t>s&r G9K+�vÓCG � {>J,E%kop[Ibt>k 
>E&pmp%�E%w�r p,{>J%�(��13'�����/C�&!4
b!,(,�+8��2$?�4�P�*�%
;
	<,),��= 6 ���K��!,1%$-�-�-43�@� 
3�"!3�%�>{>u l9�}E�È3°+�&q+tvK>E%kSÉ#°�Í/��É:Í3°+�?´�l9K>l+kopÉ%Î>Î>Ì9�

Æ É%Ì>Ì3Ï<��r s&{>u t>k ��{>u �%k,s-y�l+s-y7� � J-tvG+s&{>r k}Ñ�r u u r {>G7��tvG+w Ò*E#{>J,K>E�r�J,E&p-t 
 
�r k#�5´�G E&��s&r E#G�p}q9J,{>K>J,E%k,kmr �>E)J,E&²9¦G9E#�}E#G�p�kop,J-t3p,E#K>�|��{>J�y9r E#J-tvJ-s-y9r s#tvuSJ-t>w�r {�kmr po�>�)ÓCG�+�� �-/�8D#���!,1

v!,(,�+8��2$?� �}13!��:�,891,� 13��<��&��4>�&!?�@� 
v�q+tvK>E%kFÇv°�Ç'��Ç�Í�Ë��Vr*tvJ,�)kop-t>w�p%�+Ò*E#J,�)tvG��>�(�>l9G9E}É%Î>Îv°+�
Æ É%Ì9É&Ï�r*t:��r w|Ñ���ÓC�}�}E#u0� �xr s-y+tvE#u � � � {>y9E#G7�9tvG+w�r�{>G+tvu w�KS��Ò*J,E#E#G���E#J,K+�[´ J-t>w�r {�kmr po�)�}E&p,y9{�w���{>JFG9{>G�¦w�r µ�l+kmE<E#G���r J,{>G9�}E#G�p-k#�SÓCG r*t:��r w � �
"��3tvG+k�tvG+w|DFl+k,kmE#u uJ�+�+´�p,y+t:�>��E%w�r p,{>J-k#����13'�����/C�&!5
b!,(,�+8��2$?�

�P�*�%
;
	<,),��= 6 &218��!,1%$-�-�-43�@� 
3�"!3�9�>{>u l9�}E�ÈvÌ9��q+tvK>E%k*É%Ç>Ç'��É#°�È���´�l9K>l+kop<É%Î>Ê>�9�
Æ É%Ì�È:Ï<��E#u w�E#JK�+� ´��9tvG+w �xE%t>waD<��´Qkmr �}q9u E&�=�}E&p,y9{�w���{>Jb��l9G+s?p,r {>Ga�}r G9r �}r �%t3p,r {>G7�;��13'�����/C�&!<��13��!?��(3; �Ë�· Ç>Ì>Ê'��Ç9É%Ç9��É%Î>��Í��
Æ É%Ì>Ç3ÏXKS� ��tvG+s&z#G9E>� � �+��E#��J,E&p%� �Y��K�J,{3�>{vp%�*�v¦�� ��H �#r E#G7� � � �xE#r u y+t>sv�9tvG+w|´�� ��H#J,J,{>l+kop%��DFE%k\· � {>�}q9l�¦p,r G9K=p,y9E�r G�p,E#J-t>s?p,r {>G+k���E&poÁ�E#E#G�J,E%tvuStvG+wx��r Jmp,l+tvu[{>��noE%s?p-k�r G���r w�E#{akmE%��l9E#G+s&E%k#�\ÓCGA���-$-13��45�.#	#	#

�}13!��:�,891,�~13� �Y�&/ � 13!��>�-4E<��-(3; �@/0�2�?�?�9q+tvK>E%k�È�Ë ��°�Ì9�9Ð*s?p,{>��E#J<É%Î>Î�Í��
Æ É%Ìv°vÏ3�+�DKS�/�>E%k,kmE#u0� �5�DK�tvl9u r G7��tvG+w D<� � tvl9��E&p%� ´�G E&��p,E#G+w�E%w~J-t>w�r {�kmr po�¸l+kmr G9K¸q+tvJ-tvu u E#ubJ-t:��¦0p,J-t>s&E%wkmq�E%s&l9u tvJbp,J-tvG+ko��E#J-k#�[ÓCGQ#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��<��&��4>�&!?�@� 
v�7É%Î>Î9É>�
Æ É%Ì�Í:Ï3�>E%tvG�¦qK�r E#J,J,E;�>E%k,kmE#u0� ��t3p,y9r t>k.K�tvl9u r G7�9tvG+w|DFE#G9E � tvl9��E&p%��´�G|E&��p,E#G+w�E%waJ-t>w�r {�kmr po�)l+kmr G9K}q+tvJ-tvu u E#uJ-t:��¦0p,J-t>s&E%w�kmq�E%s&l9u tvJ<p,J-tvG+ko��E#J-k#�=ÓCG���8913/C13!,�-(3; � �?/0�2$�<��&��4>�&!?�@� 
��@����13'�����/C�&!�
b!,(,�+8��2$?�Q�:��!,1%$-�-� $43�@� 
3�<1 ��/�89�4���-$-13��43#���!,1

v!,(,�+8��2$?� �}13!��:�,891,�513�9<��&��4>�&!?�@� 
 !3��q+tvK>E%k�É3Ë�É ��É%Ê9É>�3��E#Á ��{>J 
��+É%Î>Îv°+�Ñ�q9J,r G9K>E#Jm¦ ��E#J,u tvK+�
Æ É%Ì>�3Ï�r*t:��r w��>E#�3tvG+k�tvG+w�I�J,r tvGwM�����r u u0�[´Fw9tvq�p,r �>E��>{:��E#u�kml9��w�r ��r kmr {>G)��{>J�J-t:�Yp,J-t>s&r G9K+��
b!,(,�+8��2$?�,�?�+/C�&! $

�&(>$-��6 &��v�+q+tvK>E%k*É%�v° ��É3ËvÈ����>l9G9E)É%Î>Ê>Î9�
Æ É%Ì�Ë%Ï<��{>J,�)tvGOKS� �>{>l9q9q9r�tvG+w � y�l9G�¦ � t � y+tvG9K+�nu�Ç�·7tvG�E%s&{>G9{>�}r s#tvuSy+tvJ-w�ÁbtvJ,E<p,E%s-y9G9r ��l9E���{>J<y9r K>y�¦��l+tvu r po�=tvG�p,r tvu r t>kmr G9K}tvG+w�p,J-tvG+kmq+tvJ,E#G+s&�>�����������*�%
;
	<,),��=���#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��
b!,(%$�+8��2$?�4=Y(3!,4 � (3!,�&�+q+tvK>E%kbÊ�Í/��Î>Ç9��´�l9K>l+kop�É%Î>Î>Î9� ��E#u war Gxj7{�kF´�G9K>E#u E%k#� � tvu r ��{>J,G9r t9�
Æ É%Ì>Ê3Ï3��tv�}E%k�t\� 	<t3nor ��t9�atby9E*J,E#G+w�E#J,r G9K�E%��l+t3p,r {>G7��ÓCG�r*t:��r w � �)"��3tvG+kbtvG+w�DFl+k,kmE#u uM�+��´�p,y+t:�>��E%w�r p,{>J-k#�

��13'�����/C�&!E
b!,(,�+8��2$?�8�P�*�%
;
	<,),��= 6 &21;��!,1%$-�-�-43�@� 
3�"!3���>{>u l9�}E�ÈvÌ9�3q+tvK>E%kFÉ#°�Ç'��É:ÍvÌ9�:´�l9K>l+kop�É%Î>Ê>�9�
Æ É%Ì>Î3Ï�	}� � � 	<tvJ,G9E#J%� "�� ´��Jr�E#l�p-k,s-y9u0�:tvG+w � � Mh� j7E#��E#J,u0� � {>�}q+tvJ,r km{>G<{v�9w�r µ�E#J,E#G�p[u r K>y�p[J,E$#+E%s?p,r {>G<�}{�w�E#u k#�

tVE%s-y9G9r s#tvu7DFE#q�{>Jmp�DFE#q�{>Jmp�Ç>Î>Î9��ÓmÓmÒ�¦CDFE#q�{>Jmpm¦oÑ�E#J,r E%k#����{3�>E#�Y��E#J\É%Î>Îv°+�
Æ É>É%Ì3Ï�	�{>G9J-t>w � � 	<tvJ,G9E#J%� ��E#r G � ��t:�>E#J%��tvG+w �xr s-y+tvE#u\Ò*E#J,�3tvl�p �>�Q´�G r �)tvK>Ex�+t>kmE%w �}E%t>kml9J,E#�}E#G�pkm��kop,E#� ��{>J�tvG9r km{vp,J,{>q9r s�J,E$#+E%s?p,r {>G7�;��13'�����/C�&!�
b!,(,�+8��2$?�;+V13!?��'���É:Í9�2Ç���· É>É%Î'��É:ÈvÊ9��´�l9K>l+kop�É%Î>Î>�9�
Æ É>É>É&Ï�rY� � � 	<t:�>� tVJ-tvG+kmq+tvJ,E#G+s&�5��{>J=s&{>�}q9l�p,E#J=km��G�p,y9E%kmr �#E%w r �)tvK>E%k#� ��t>kop,E#J%� k}p,y9E%kmr k#��K�J,{>K>J-tv� {v�� {>�}q9l�p,E#J�Ò*J-tvq9y9r s#k#� � {>J,G9E#u u ��G9r ��� � ��tvG�l+tvJ,�|É%Î�Ë3Î9�
Æ É>É:È:Ï�Ò���	<t:�~tvG+w t\� � tvE#u u r0� ÓCG��>E#Jmp,r G9K5tvG r u u l9�}r G+t3p,r {>G��}{�w�E#u���J,{>� J-tvG9K>ExtvG+w r G�p,E#G+kmr po�~�)tvq+k#�

�B
 �M�.� @J�?')( 
����[��4>�&!-�?/C(3��43�@� 
v��ÍvÎa· É%Ê>Ç'�9ÈvÌ9É>�+É%Î>Îv°+�
Æ É>É%Ç3Ï�tbr �}{vp,y��¸j�� 	<t:��tvG+wA��tv�}E%k3t\� 	<t3nor ��t9�aD�t:��p,J-t>s&r G9Kxs&{>�}q9u E&�5k,s&E#G9E%k#� ��13'�����/C�&!�
b!,(,�+8��2$?�

�:��!,1%$-�-�-43�@� 
3�Y1 �;�*�%
;
	<,),��=>&21.!3��ÈvÌ+��°���· Èv�>Î'�9È�Ë3Ê9��´�l9K>l+kop<É%Î>Ê>�9� ��E#u war G r*tvu u t>k#��tVE&�9t>k#�
Æ É>É#°vÏ�r*t:��r w 	\r J 
��xÓC�}q9J,{3�>E%w�J-t:��p-tvK>K>r G9K|��{>JY�>{:��E#u ¦.�+t>kmE%w�J-t:��p,J-t>s&r G9K+� 
b!,(,�+8��2$?�D
��&'Y�8� �?�[q+tvK>E%kÈv�v° �9Èv�>�9�+É%Î>Î9É>�[ÓmÑ�Ib�hÌ3¦-É:È:¦CÌ>�v°>°�Ê9É&¦CÎ9����E#u war GxI�{�kop,{>G7�



��� �b©T������	���������
 É%Ê�Í
Æ É>É:Í:Ï�	\J,� �%k �&p,{v��Ñ�� 	\u r �)tvG+kmE �#E#Á�k 
�r7tvG+w tby9{>�)t>k.Mh��Ñ�E%w�E#J,��E#J,K+� � t>kop,E#JFJ-t:�)p,J-t>s&r G9K}l+kmr G9K�t>w9tvq�p,r �>EK>J,r w9k#�A�.#	#	# ��13'�����/C�&!D
b!,(,�+8��2$?� � )��>��; �2$-(3/0�213�9�?��É3Ë��oÉ:�)· °�È/�9Í�É>� ��tvG�l+tvJ,��¦ � E#�9J,l+tvJ,� É%Î>Î�Ë��ÓmÑ9Ñ��hÌ�È�ËvÈ:¦-É3Ë�É%�9�
Æ É>É%�3Ï�	}� �+� 	�{�E%kop,G9E#J%��´QÁbt:�>E\�+t>kmE%w=J,E#u ��E%s?p,r {>G|�}{�w�E#u���{>J�J,E%tvu r kop,r s*r �)t3��E�km��G�p,y9E%kmr k#� ��t>kop,E#J%� k�p,y9E%kmr k#�

K�J,{>K>J-tv� {v� � {>�}q9l�p,E#J*Ò*J-tvq9y9r s#k#� � {>J,G9E#u u ��G9r ��� �+´�l9K>l+kop�É%Î>Ê>�9�
Æ É>É3Ë%Ï<´�� �+� � � 	�{ 
���´�� � � �*r u �)t �>��tvG+w�j�� ��� �+��I�r E#J,E#G+k#�\´ poÁ�{v¦.q+t>k,kFJ-t>w�r {�kmr po�|�}E&p,y9{�wx��{>J*��E �#r E#Jq+t3p-s-y9E%k#��ÓCGD#���!,1

v!,(,�+8��2$?� �}13!��:�,891,� 13����8913/C1:�?�@'���; (3/0�213�(H	<��-(3; � �?' (3��4 ��8 �:�?�2$?�Y�@� ��13'�����/C�&!


b!,(,�+8��2$?�?�[É%Î>Ê>Î9�
Æ É>É%Ê3Ï<´�J2nmtvG 	�{ 
���Ò*J,{>l9q9r G9K�{v�9q+t3p-s-y9E%kVr G�q9J,{>K>J,E%k,kmr �>ESJ-t>w�r {�kmr po�>�vÓCG �xr s-y+tvE#u � � � {>y9E#G7� � u tvl+w�E�K�l9E%s-y7�tvG+w � J-tvG+s&{>r k*Ñ�r u u r {>G7��E%w�r p,{>J-k#�J+V13��!?/�8�#���!,1

v!,(,�+8��2$?� �}13!��:�,891,� 13�Q<��&��4>�&!?�@� 
v��q+tvK>E%k*È>È�É �9ÈvÇ�È��

"�l9J,{>K>J-tvq9y9r s#k#�*�>l9G9E}É%Î>Î>Ç9�[y9E#u war G K�tvJ,r k#� � J-tvG+s&E>��É#° ��É%�8�>l9G9E}É%Î>Î>Ç9�
Æ É>É%Î3Ï<´�J2nmtvG?�+� � ��	�{ 
�� � E#u tvu �*r u �)t �>�StvG+w5jVtvl9J,E#G+k ��� �+�[I�r E#J,E#G+k#�x´ poÁ�{v¦.q+t>k,k\J-t>w�r {�kmr po���}E&p,y9{�w��{>Jb��E �#r E#Jbq+t3p-s-y9E%k#�7ÓCG���!,1%$-�-�-43�@� 
3�,#���!,1

v!,(,�+8��2$?� �}13!��:�,891,�½13����8913/C1:�?�@'���; (3/0�213�(H-<��-(3; � �?' (3��4

��8 �:�?�2$?���@����13'�����/C�&!5
b!,(,�+8��2$?�?��q+tvK>E%k*É>É3Ë �9Èv�9��DFE#G9G9E%k#� � J-tvG+s&E>�*�>l9G9E)É%Î>Î>Ì9�
Æ É:ÈvÌ3ÏXKS� 	�{3Ábtvu r k 
�r0�8�V� �?�213�¸�&/	���?�?��!,��4>��; (���13��; �&��!IH	G �&')�3#F43�@/0�213�+� ��t>k,km{>G7�LK�tvJ,r k#� � J-tvG+s&E>��É%Î>Î>Ì9�
Æ É:È�É&Ï "�J,r s�KS�9jVt3��{>Jmp,l9G9E>��Ñ�r G9Kv¦ � y9{�{>G9K � {�{+��	\E#G9G9E&p,y�"��9tV{>J,J-tvG+s&E>��tvG+w�r�{>G+tvu wnKS�+Ò*J,E#E#G���E#J,K+�7��{>G�¦u r G9E%tvJ�tvq9q9J,{:��r �)t3p,r {>GY{v��J,E$#+E%s?p-tvG+s&E���l9G+s?p,r {>G+k#�+ÓCGD��13'�����/C�&!

b!,(,�+8��2$?�E�:)E�-�C�*�%
;
	<,),��= 6 �('
��!,1%$-�-�-43�@� 
3�"!3�+�>{>u l9�}E\Ç9É>��q+tvK>E%k\É>É3Ë ��É:Èv�9�+É%Î>Î�Ë��

Æ É:È>È:ÏXK�tvl9u�jVtvu {>G+w�E>�<´�G¸t>w9tvq�p,r �>E�w�r k,s&J,E&p,r �%t3p,r {>G��}E&p,y9{�w���{>J*q9J,{>K>J,E%k,kmr �>E<J-t>w�r {�kmr po�>�\ÓCGA��!,1%$-�-�-43�@� 
3�1 �?
b!,(,�+8��2$?���?�+/C�&!��&(>$-� 6 ���v�bq+tvK>E%kaË3Ê'��Ê>�9��tV{>J,{>G�p,{+�bÐ�G�p-tvJ,r {+� � tvG+t>w9t9� ��t:� É%Î>Î>Ç9� � tvG+t>w�r tvGÓCG���{>J,�)t3p,r {>G�K�J,{�s&E%k,kmr G9K)Ñ�{�s&r E&po�>�
Æ É:ÈvÇ3Ï��xr s-y+tvE#uVjVtvG9K>E#J%�9K�r E#J,J,E�I�J,E&p,{>G7�9tvG+wxÑ�p,E#�>E#Gyu�l+s�
>E#J%�DK�tvJ-tvu u E#u7J-t>w�r {�kmr po�)ÁFr p,y9{>l�p���{>J,� �2t>s?p,{>J-k#�

tVJm¦Cs&r ��¦CÎ>Ç3¦oÈ>È�� ��s%Ò*r u u+DFE%kmE%tvJ-s-y � E#G�p,E#JS��{>JSÓCG�p,E#u u r K>E#G�p ��t>s-y9r G9E%k#����s%Ò*r u u ��G9r �>E#J-kmr po�>� �x{>G�p,J,E%tvu0�
��l9E#��E%sv�;r�E%s&E#�Y��E#J<É%Î>Î>Ç9�

Æ É:È3°vÏ���tvJ 
�"��:j7E#E>�:DFr s-y+tvJ-w<´��:DFE%w�G9E#J%�:tvG+wYÑ�tv�Yl9E#u7KS� ��kmE#u p,{>G7��Ñ�p-t3p,r kop,r s#tvu u �*{>q�p,r �}r �#E%w�k,tv�}q9u r G9K���{>Jw�r kop,J,r �9l�p,E%waJ-t:�)p,J-t>s&r G9K+�;��13'�����/C�&!5
b!,(,�+8��2$?�9�:��!,1%$-�-�-43�@� 
3��1 �4�*�%
;
	<,),��= &��I!3�7É%Î+�2Ç���· �9É ����Ë��
�>l9u ��É%Î>Ê�Í�� ��E#u war G�Ñ�tvG � J-tvG+s&r k,s&{+� � tvu r ��{>J,G9r t9�

Æ É:È>Í:Ï<DF{>��E#Jmp�j7E#ÁFr k#� ��t 
�r G9K5kmy+t>w�E#J-k��}{>J,E|q9y���kmr s#tvu u �5q9u tvl+kmr �9u E>� ÓCG �xr s-y+tvE#u � � � {>y9E#G7� � u tvl+w�E
K�l9E%s-y7��tvG+w � J-tvG+s&{>r k)Ñ�r u u r {>G7��E%w�r p,{>J-k#��+V13��!?/�8A#���!,1

v!,(,�+8��2$?���}13!��:�,891,� 13� <��&��4>�&!?�@� 
v��q+tvK>E%k°�Ë ����È��)"�l9J,{>K>J-tvq9y9r s#k#�*�>l9G9E)É%Î>Î>Ç9�Vy9E#u war G K�tvJ,r k#� � J-tvG+s&E>��É#° ��É%�E�>l9G9E}É%Î>Î>Ç9�

Æ É:Èv�3Ï�r*tvG9rbj7r k,s-y9r G+k 
�r0�SI�J,r tvG~Ñ��}r p-k#��tvG+w r�{>G+tvu w�KS��Ò*J,E#E#G���E#J,K+��I�{>l9G+w9k�tvG+w5E#J,J,{>J�E%kop,r �)t3p,E%k���{>JJ-t>w�r {�kmr po�>�aÓCG½´�G+w�J,E#Á Ò*u t>k,kmG9E#J%�7E%w�r p,{>J%����!,1%$-�-�-43�@� 
3�|1 � �*�%
;
	<,),��= 6 ��� � �b!?; (3��4>1 HK+�; 13!?�24>( H����; �3G ����G��%H	�������%!3� � {>�}q9l�p,E#J�Ò*J-tvq9y9r s#k�K�J,{�s&E#E%w�r G9K�k#�v´�G9G�l+tvu � {>G���E#J,E#G+s&E�Ñ�E#J,r E%k#�3q+tvK>E%kS��Ë �+Ë:°+�´ � � Ñ�ÓmÒ<Ò\D�´�K ����´ � � K�J,E%k,k#�(�>l9u ��É%Î>Îv°+�[ÓmÑ�Ib�hÌ3¦CÊ>Î�Ë3Î9É&¦C�>��Ë%¦CÌ9�
Æ É:È�Ë%Ï�r*tvG9r E#u�j7r k,s-y9r G+k 
�r0� � r u r q9q�{ot[tv�}q9r E#J,r0�7tvG+w�r�{>G+tvu wOKS�[Ò*J,E#E#G���E#J,K+�nr�r k,s&{>G�p,r G�l9r po���}E%kmy9r G9K|��{>Jt>s#s&l9J-t3p,E�J-t>w�r {�kmr po�>� �.#	#	# ��13'�����/C�&!8
b!,(,�+8��2$?� � )��>��; �2$-(3/0�213�9�?��É:È9�2���F· È>Í/��Ç>Î9�>��{3�>E#�Y��E#J�É%Î>Î�È��
Æ É:ÈvÊ3Ï�r*tvG9r E#uSj7r k,s-y9r G+k 
�r0� � r u r q9q�{�t[tv�}q9r E#J,r0��tvG+wor�{>G+tvu w KS�7Ò*J,E#E#G���E#J,K+� � {>�Y�9r G9r G9K�y9r E#J-tvJ-s-y9r s#tvu�J-t3¦w�r {�kmr po�xtvG+w�w�r k,s&{>G�p,r G�l9r po�|�}E%kmy9r G9K+�\ÓCG���13'�����/C�&!0
b!,(,�+8��2$?�8��!,1%$-�-�-43�@� 
3�IH/)��+�+�+(3;���13� �&�&!,�&��$-�

���&!?�2�?�IHB�������v�+q+tvK>E%k\É%Î>Î'�9ÈvÌ>Ê9�+É%Î>Î>Ç9�
Æ É:ÈvÎ3Ï � � j7{�k,s&{�k#� �5� � � � J-t>k,km{>G7�hÒ�� r�J,E&pmp-t 
�r k#�hI*�[M¸tvu p,E#J%� �Y� Ò*J-tvG9r E#J%�QtvG+w KS� KS{>l�¦u r G7� ÓCG�p,E#J-t>s?p,r �>E ��r Jmp,l+tvu~J,E#u r K>y�p,r G9K tvG+w J,E#�}{�w�E#u r G9K {v� J,E%tvu k,s&E#G9E%k#� ´V�3tvr u tv�9u E ��J,{>�ÁFÁFÁ<� r �)tvK>r k#� r �)tvK+� ��J���K�l9�9u r s#t3p,r {>G+k�D�t�¦CÌ�ÈvÇ>Ì9��ÓCG+kop,r p,l�p*��t3p,r {>G+tvu7w�E<DFE%s-y9E#J-s-y9E*E#G|ÓCG���{>J,�)t3p,r ��l9EE#Gx´�l�p,{>�)t3p,r ��l9E)��Óo��DFÓo´*�?��Ò*J,E#G9{>�9u E>� � J-tvG+s&E>�9´�q9J,r u�É%Î>Î>Î9�
Æ É%Ç>Ì3Ï � �Vj7{�k,s&{�k#� �5� � � � J-t>k,km{>G7�VÒ��Qr�J,E&pmp-t 
�r k#�VI*�TM¸tvu p,E#J%� �Y� Ò*J-tvr G9E#J%�VtvG+wyKS�QKS{>l9u r G7��ÓCG�p,E#J-t>s?p,r �>E��r Jmp,l+tvu�J,E#u r K>y�p,r G9K*tvG+w�J,E#�}{�w�E#u r G9K�{v�+J,E%tvu�k,s&E#G9E%k#��ÓCG <��&��4>�&!?�@� 
0N+�-$-8��+� 
&�+�?�)6 ���v�3q+tvK>E%k[Ç�ÈvÎ'��Çv°�Ì9���E#Á ��{>J 
��9� ���7É%Î>Î>Î9�9Ñ�q9J,r G9K>E#J.M�r E#G7�
Æ É%Ç9É&Ï � E#u r G9E�j7{�k,s&{�kStvG+w)Ò*E#{>J,K>E�r�J,E&pmp-t 
�r k#��j7{3Áb¦Cs&{�kopSq9y9{vp,{>�}E&p,J,r sFs#tvu r �9J-t3p,r {>GY��{>J�r G�p,E#J-t>s?p,r �>EbJ,E#u r K>y�¦p,r G9K+��ÓCGD��!,1%$-�-�-43�@� 
3��1 �</�89�;+��@!-�?/	+�!,�&��$-82$��F!?�@/0� �,89�?�+/C�&!?��(3/0�213��(3; �}13!��:�,891,�~13� �V�@!?/0�+(3; <��-(3; �@/ �3�I�J,E%kop%� � J-tvG+s&E>�(�>l9u �aÈvÌ>Ì>Ì9�



É%Ê>� ��� �b©T������	���������

Æ É%Ç�È:Ï � E#u r G9E�j7{�k,s&{�k#�:Ò*E#{>J,K>E�r�J,E&pmp-t 
�r k#�:tvG+w�j7l+s�DF{>��E#Jmp%�>ÓCG�p,E#J-t>s?p,r �>E���r Jmp,l+tvu�J,E#u r K>y�p,r G9K�{v�9J,E%tvu�k,s&E#G9E%k#�
�.#	#	# N�!,(3�9�#(>$&/0�213�9�Y13���V� �?�+(3; � � (3/0�213�5(3��4���13'�����/C�&!5
b!,(,�+8��2$?�?���+�2Ç��*· ÈvÊ>Î'��Ç>Ì�Í���ÈvÌ>Ì>Ì9�

Æ É%Ç>Ç3Ï3�+�>j7l)tvG+w8�+�>j7r pmp,u E>��DFE$#+E%s?p-tvG+s&E���l9G+s?p,r {>G)E%kop,r �)t3p,r {>G}tvG+w}kmy+tvq�EbJ,E%s&{3�>E#J,�*��J,{>� r �)tvK>EFkmE%��l9E#G+s&E{v�+J,{vp-t3p,r G9K�{>��noE%s?p%��ÓCG �?�+/C�&!?��(3/0�213��(3;M��13� �&�&!,�&��$-��13����13'�����/C�&! �V� �?�213�+�:q+tvK>E%kVÊ>Ì'��Ê>�9���>l9G9E�É%Î>Î�Í��
Æ É%Çv°vÏ3�+� r*t:��r w���t>s�r�{>G+tvu w\tvG+w�	\E#u u {>K>K�Ñ��%I�{�{vp,y7� ��E#l9J,r kop,r s#k���{>J7J-t:��p,J-t>s&r G9KFl+kmr G9K�kmq+t>s&E�kml9��w�r ��r kmr {>G7�

N�89�Q�V� �?�+(3;	��13'�����/C�&!?�+�+�2Ç���· É:ÍvÇ'��É%�>�9���>l9G9E)É%Î>Î>Ì9�[ÓmÑ9Ñ��hÌ9É3Ë3Ê3¦oÈ�Ë3Ê>Î9�
Æ É%Ç�Í:Ï�tby9{>�)t>k4�+���Y� ��tvu u E#�>�<´ kmy+t>w�r G9K=�}E&p,y9{�w���{>J\s&{>�}q9l�p,E#J*K>E#G9E#J-t3p,E%wxr �)tvK>E%k#����t>kop,E#J%� k�p,y9E%kmr k#�

��G9r �>E#J-kmr po��{v���Fp-tvy7��Ñ�tvu p�jVt 
>E � r po�>� �>l9G9E}É%Î>Ê>Ê9�
Æ É%Ç>�3Ï�Ñ�p,E#q9y9E#G�D<�
��tvJ-k,s-y9G9E#J%�K�?�+A3�&!-�#�3<��&��4>�&!?�@� 
=�@� ��13'�����/C�&!9
b!,(,�+8��2$?�?��K�y;r p,y9E%kmr k#�;K�J,{>K>J-tv� {v�� {>�}q9l�p,E#J�Ò*J-tvq9y9r s#k#� � {>J,G9E#u u ��G9r �>E#J-kmr po�>��Ó.p,y+t>s#t9��� ���VÉ%Î>Î>Ê9�
Æ É%Ç�Ë%Ï�Ñ�p,E#q9y9E#G�D<� ��tvJ-k,s-y9G9E#JFtvG+w r�{>G+tvu w�KS��Ò*J,E#E#G���E#J,K+�SÓCG��>E#J-kmE\u r K>y�p,r G9K���{>J�q9y9{vp,{>K>J-tvq9y��>�SÓCGQ��!,1%$$-�-�-43�@� 
3�*1 �F/�89�B+�� �-/�8���13; 13!��?')( 
v�@� 
9��13� �&�&!,�&��$-�&��Ñ�{�s&r E&po�<��{>J�ÓC�)tvK>r G9K<Ñ�s&r E#G+s&EFtvG+wjtVE%s-y9G9{>u {>K>�>���{3�>E#�Y��E#J\É%Î>Î�Ë��
Æ É%Ç>Ê3Ï�Ñ�p,E#q9y9E#G D<� ��tvJ-k,s-y9G9E#J%��Ñ�p,E#q9y9E#G ����M�E%kop,r G7�
"�J,r soKS� � �bjVt3��{>Jmp,l9G9E>� 	\E#G9G9E&p,y "��.tV{>J,J-tvG+s&E>�tvG+w�r�{>G+tvu wyKS� Ò*J,E#E#G���E#J,K+�)ÓC�)tvK>E&¦.�+t>kmE%w��9J-w��F�}E%t>kml9J,E#�}E#G�p<r G+s&u l+w�r G9Kxy�l9�)tvG5k 
�r G7��ÓCG r*tvG9rj7r k,s-y9r G+k 
�r�tvG+w¸Ò*J,E#K�M¸tvJ-w�jVtvJ-km{>G7��E%w�r p,{>J-k#� #���!,1

v!,(,�+8��2$?�8<��&��4>�&!?�@� 
 �}13!��:�,891,���������v�8"�l9J,{v¦K>J-tvq9y9r s#k#�*�>l9G9E)É%Î>Î>Î9�
Æ É%Ç>Î3Ï<j7E#{>G+tvJ-w���s �xr u u tvG�tvG+wYÒ\tvJ,�\I�r kmy9{>q7�lK�u E#G9{>q�p,r s��}{�w�E#u r G9K�·:´�GYr �)tvK>E&¦.�+t>kmE%w*J,E#G+w�E#J,r G9K�km��kop,E#�|�ÓCG~DF{>��E#Jmp � {�{ 
��VE%w�r p,{>J%�	��!,1%$-�-�-43�@� 
3�|1 �5�*�%
;
	<,),��= ���3� � {>�}q9l�p,E#J)Ò*J-tvq9y9r s#k3K�J,{�s&E#E%w�r G9K�k#�´�G9G�l+tvu � {>G���E#J,E#G+s&E<Ñ�E#J,r E%k#��q+tvK>E%kFÇ>Î'��°��9��´Fw9w�r km{>G�M�E%kmu E#�>�+´�l9K>l+kop<É%Î>Î�Í��
Æ É#°�Ì3Ï ��J-k��xE#�>E#J%� ��E#�}r ¦Cs&l9��E=J-t:�xp,J-t>s&r G9K5·Vtx�}E&p,y9{�w���{>J�K>E#G9E#J-t3p,r G9Kxkm{v�@p�kmy+t>w�{3Á�k#��#���!,1

v!,(,�+8��2$?�6 ���3�+q+tvK>E%kFÇ>��Í/��Ç�Ë3�9��Ñ�E#q�p,E#�Y��E#J<É%Î>Î>Ì9�
Æ É#°+É&Ï�r�{>GoKS� �xr p-s-y9E#u u0�<Ò*E#G9E#J-t3p,r G9K=tvG�p,r tvu r t>kmE%war �)tvK>E%k�t3p*u {3Á k,tv�}q9u r G9K=w�E#G+kmr p,r E%k#�9��13'�����/C�&!0
b!,(%$�+8��2$?�3�:��!,1%$-�-�-43�@� 
3��1 ���*�%
;
	<,),��= &('�!3�>È�É���°���· ��Í/�+ËvÈ����>l9u �)É%Î>Ê�Ë�� ��E#u w�r G}´�G+tvy9E#r �|� � tvu r ��{>J,G9r t9�
Æ É#°�È:Ï�r�{>G KS� �xr p-s-y9E#u u0�9Ñ�q�E%s?p,J-tvu u �\{>q�p,r �)tvu�k,tv�}q9u r G9K���{>JSw�r kop,J,r �9l�p,E%w�J-t:��p,J-t>s&r G9K+� ��13'�����/C�&!;
b!,(,�+8��2$?�

�:��!,1%$-�-�-43�@� 
3�)1 �E�*�%
;
	<,),��= ���I!3�VÈ>Í9��°��<· É:Í�Ë ��É%�v°+� �>l9u �¸É%Î>Î9É>�*ÓmÑ�Ib� Ì3¦oÈvÌ9É&¦oÍv��ÈvÎ9É&¦ �Y� ��E#u w�r GjVt>k ��E#K�t>k#�9��E#�3t>w9t9�
Æ É#°�Ç3Ï�tV{>�)t>k ���>u u E#JbtvG+w�I�E#G�tVJ,l9�Y��{>J,E>� � t>kop%���}r G9r �Yl9� kop,{>J-tvK>E�J-t:��¦0p,J,r tvG9K>u Ebr G�p,E#J-kmE%s?p,r {>G7����13��!?��(3;1 �5
b!,(,�+8��2$?��N+1%13; �?��È9�oÉ:��· È�É �9ÈvÊ9��É%Î>Î�Ë��[ÓmÑ9Ñ�� É%Ì>Ê>�3¦mË3��Í�É>�
Æ É#°>°vÏ�Ñ�� 	}����t:��tvJ%� 	}��Ó 
>E#l+s-y9r0��tvG+wot\� 	<tvG+t>w�E>�\Ñ�l9Jm�2t>s&EYJ,E$#+E%s?p,r {>G½· K�y���kmr s#tvuStvG+wxK>E#{>�}E&p,J,r s#tvuVq�E#J-ko¦q�E%s?p,r �>E%k#� �.#	#	# N�!,(3�9�#(>$&/0�213�9�\13�9�F(3/0/C�&!?�9)���(3; �:�?� �<(3��4
��(>$-8��@���,�?�+/C�&;@; � 
��&��$-�&��É%Ç+�.Ëv��· �9É>É ���>Çv°+�É%Î>Î9É>�
Æ É#°�Í:Ï3�+����E#r w�E#J%�Dt\��r*t:��r k#�StvG+w �5�DM�{�{+� �V�+�&� 
�
 ��!,1

v!,(3'�'��@� 
 
b���24>��@ N�89� ��� $&�2(3;3
b���24>�|/C1


V�-(3!?�+�@� 
��V�+�&� 
�
S��´Fw9w�r km{>G�M�E%kmu E#�>�+��E#Á ��{>J 
���É%Î>Î�Í��
Æ É#°��3Ï<´Fw�E#u E#G9E���K+�;tVE%s-y9G9r ��l9E%k[��{>J�J-tvq9r w�s&{>�}q9l�p-t3p,r {>G�{v����{>J,�h�2t>s?p,{>J-kSr G�J-t>w�r {�kmr po�>��tVE%s-y9G9r s#tvu9DFE#q�{>Jmp��{+�+�>Ê>Ì9� ��l9E#E#G ��tvJ,�=tvG+w�M�E%kopm²+E#u w � {>u u E#K>E>��É%Î>Îv°+�
Æ É#°�Ë%Ï � �'"��:��r s&{�w�E#�Yl+k#�Lr�r J,E%s?p,r {>G+tvu>J,E$#+E%s?p-tvG+s&E�tvG+w<E#�}r k,kmr ��r po�\{v�+tvG�{>q+t>��l9E�kml9Jm�2t>s&E>�2)��>��; �2�-4 �V��/0�2$?�?�°|· Ë3��Ë �+Ë>Ë3Ç�Í��+É%Î>��Í��
Æ É#°�Ê3Ï � �
"��+��r s&{�w�E#�Yl+k#��DFE$#+E%s?p-tvG+s&E<G9{>�}E#G+s&u t3p,l9J,E\tvG+w|w�r J,E%s?p,r {>G+tvu�J,E$#+E%s?p-tvG+s&E\tvG+waE#�}r k,kmr ��r po�>�/)��M$��; �2�-4��V��/0�2$?�?�+Îa· É#°�Ë:° ��É#°�ËvÍ��+É%Î�Ë3Ì9�
Æ É#°�Î3Ï � �<"��S��r s&{�w�E#�Yl+k#�-�+� � �SDFr s-y9�}{>G+w��-�+�-�+� ��kmr t9�VÓ?��Mh��Ò*r G+km��E#J,K+�VtvG+w t\�[j7r �}q�E#J,r k#��Ò*E#{>�}E&¦p,J,r s)s&{>G+kmr w�E#J-t3p,r {>G+k*tvG+w�G9{>�}E#G+s&u t3p,l9J,E���{>J<J,E$#+E%s?p-tvG+s&E>� �x{>G9{>K>J-tvq9y½É%�>Ì9�7��t3p,r {>G+tvu�I�l9J,E%tvl�{v�Ñ�p-tvG+w9tvJ-w9k<���*Ñ9�?��Ð*s?p,{>��E#J<É%Î�Ë>Ë��
Æ É:ÍvÌ3Ï3�>E&µ�J,� Ñ�����r �}E#J,{vµS�>"�E#J,{5Ñ�r �}{>G+s&E#u u r0��tvG+w��>l9u r E r�{>J-kmE#�>� "���s&r E#G�p�J,E&¦.J,E#G+w�E#J,r G9K�{v�*G+t3p,l9J-tvu u �r u u l9�}r G+t3p,E%w5E#G���r J,{>G9�}E#G�p-k#�aÓCG +�� �-/�8D#���!,1

v!,(,�+8��2$?� �}13!��:�,891,� 13�A<��&��4>�&!?�@� 
v�Vq+tvK>E%k�Ç�ÍvÎ'��Ç�Ë3Ç9�

r*tvJ,�)kop-t>w�p%�+Ò*E#J,�)tvG��>�(�>l9G9E}É%Î>Îv°+�
Æ É:Í�É&Ï�tV{>�}{3��l 
�r[��r kmy9r p-t�tvG+w�"�r y+t>s-y9r J,{=��t 
3tv�)tvE>��´ G9E#ÁhJ-t>w�r {�kmr po�atvq9q�{>J-t>s-y|l+kmr G9KatvJ,E%t)k,tv�}q9u r G9K��{>J�q+tvJ-tv�}E&p,J,r sFq+t3p-s-y9E%k#�B��13'�����/C�&!8
b!,(,�+8��2$?�,+V13!?��' �:#���!,1

v!,(,�+8��2$?�|6 ��� !3��É%Ç+�2Ç��b· Ç>Ê�Í/��Ç>Î>Ê9�vÑ�E#q�¦p,E#�Y��E#J�É%Î>Î>Ç9�



��� �b©T������	���������
 É%Ê�Ë
Æ É:Í>È:Ï<��r s&{>u t>k���{�E>�
#�/0�+4>�)4>�
+V13��$&/0�213�9�)4>�3��� �?/0!?�
�&��/0�213�½4>�}; (5<�"��F�-$&/C(3��$-� �F�243�@!,�-$&/0�213�+���&;@; �&��K�y7� rY�p,y9E%kmr k#�
"�s&{>u E<w�E%k �xr G9E%kFw�EYÑ�tvr G�pm¦ "�p,r E#G9G9E>��Ñ�tvr G�pm¦ "�p,r E#G9G9E>� � J-tvG+s&E>�+Ñ�E#q�p,E#�Y��E#J<É%Î>Î>Î9�
Æ É:ÍvÇ3Ï���t>k,t3p-t 
3t Ð�y�p-t~tvG+w ��tv�}{>J,l ��tvE 
3t:Ábt9� D�t:� s&{>y9E#J,E#G+s&E�p,y9E#{>J,E#� tvG+w s&{>G+kop-tvG�p=p,r �}E�J-t:�p,J-t>s&r G9Kxtvu K>{>J,r p,y9�|����13'�����/C�&!�
b!,(,�+8��2$?�0����&('D�:��!,1%$-�-�-43�@� 
3�=1 ���B
 �?�+/C�&!?��(3/0�213��(3;Y6 &('�!3�Vq+tvK>E%kÇ>Ì>Ç'��Ç9É#°+�+É%Î>Ê�Ë��
Æ É:Í3°vÏ3��tv�}E%kGK�tvr G�p,E#J<tvG+w 	\E#G9G9E&p,y5Ñ�u {�tvG7�Y´�G�p,r tvu r t>kmE%w�J-t:�ap,J-t>s&r G9K=����t>w9tvq�p,r �>EYq9J,{>K>J,E%k,kmr �>E�J,E&²+G9E&¦�}E#G�p%�B��13'�����/C�&!

b!,(,�+8��2$?�8�:��!,1%$-�-�-43�@� 
3�\1 ���*�%
;
	<,),��=L&�� !3��ÈvÇ+�2Ç���· ÈvÊ9É �9ÈvÊ>Ê9�%�>l9u �=É%Î>Ê>Î9� ��E#u wr GxI�{�kop,{>G7� ��t>k,k,t>s-y�l+kmE&pmp-k#�
Æ É:Í>Í:Ï��5�JK�tvl9u r G}tvG+w8�v¦qKS���>E%k,kmE#u0��´Fw9tvq�p,r �>E��}E%kmy�K>E#G9E#J-t3p,r {>G<��{>J�q9J,{>K>J,E%k,kmr �>E�J-t>w�r {�kmr po�}·v´ J-t:��¦0p,J-t>s&r G9K�+t>kmE%w�tvu K>{>J,r p,y9�|�9ÓCG���13'�����/C�&!3
b!,(,�+8��2$?��+V13!?��'��v�>{>u l9�}E\É%Ç+�2Ç��?�3q+tvK>E%kS°�È�É ��°�Ç�È�� "�l9J,{>K>J-tvq9y9r s#k#�Ibt>kmr u7I�u t>s�
�Á�E#u u�j�p-w��7É%Î>Îv°+�<"�l9J,{>K>J-tvq9y9r s#k*� Îv° � {>G���E#J,E#G+s&E\r k,kml9E>�
Æ É:Ív�3Ï � tv�9r {jKSE#u u t>s&r G9r0� ��tv�}E%kb´�� � E#J,Á�E#J-w9t9��tvG+w�r�{>G+tvu w�KS��Ò*J,E#E#G���E#J,K+��tV{3ÁbtvJ-w=t�q+km��s-y9{>q9y���kmr s#tvu u ��¦�+t>kmE%w u r K>y�p=J,E$#+E%s?p,r {>G��}{�w�E#u���{>J=r �)tvK>E�km��G�p,y9E%kmr k#�QÓCG 	\l9Jmpa´�
>E#u E#�>��E%w�r p,{>J%����!,1%$-�-�-43�@� 
3��1 �

�*�%
;
	<,),��= G2�����3� � {>�}q9l�p,E#J}Ò*J-tvq9y9r s#k�K�J,{�s&E#E%w�r G9K�k#�[´�G9G�l+tvu � {>G���E#J,E#G+s&EaÑ�E#J,r E%k#�7q+tvK>E%kYÍ>Í/��v°+�9´ � � K�J,E%k,k �Y´ � �fÑ�ÓmÒ<Ò\D�´�K � ��´Fw9w�r km{>G�M�E%kmu E#�=j7{>G9K>�)tvG7�(�>l9u �aÈvÌ>Ì>Ì9�
Æ É:Í�Ë%Ï3�>{�kmH&¦qK�y9r u r q9q�EXK�H#J,E �>� �V��/0� 
&�+��
�"%13')"&/0!?� 
&�+���&/ �b��43��; (3/C13�@!,�&� ��t>k,km{>G7�LK�tvJ,r k#� � J-tvG+s&E>��É%Î>Îv°+�
Æ É:ÍvÊ3Ï�Ñ��7K�y9r u r q+k#��´��lM�{>J,J-tvu u0� � �lM�r u u r k#��tvG+wjrY�7K�t>w9w�{>G7��´Fw9tvq�p,r �>Eb�}E%kmy)J,E&²+G9E#�}E#G�p���{>JSp,y9E�J-t>w�r {�kmr po��}E&p,y9{�w��SÓCG���!,1%$-�-�-43�@� 
3�Y1 � ��13'����	
v!,(,�+8��2$?�8�������v�+q+tvK>E%k�É3Ë3Ê'��É%Ê>�9��´�u �>{>J%�LKS{>Jmp,l9K�tvu0�Lr�E%s&E#�Y��E#JÉ%Î>Î>Ç9�
Æ É:ÍvÎ3Ï<I*� t\� K�y9{>G9K+�<ÓCu u l9�}r G+t3p,r {>G���{>J\s&{>�}q9l�p,E#J\K>E#G9E#J-t3p,E%wxq9r s?p,l9J,E%k#����13'�'����+�2$-(3/0�213�9��1 ��/�89�E)E�-�x�É%Ê+�2����· Ç9É>É ��Ç9É3Ë��+É%Î�ËvÍ��
Æ É%�>Ì3Ï�tby9r E#J,J,� K�J,r {>u0� 	}�bI�{>l+t3p,{>l+s-y7��tvG+w�rY���xE#G+tvJ-w�� K�tvJ-tvu u E#u�J-t>w�r {�kmr po� l+kmr G9K t~kmy+tvJ,E%w ��r Jmp,l+tvu�}E#�}{>J,�>��ÓCG�+��@!-�?/ �F�@; �>�&�+/���13'�����/C�&!E
b!,(,�+8��2$?� ��13� �&�&!,�&��$-� HJ)
N�)K<
� $����v�>´�G 
3tvJ-t9�7tVl9J 
>E#�>���>l9u �É%Î>Î>Ç9�
Æ É%�9É&ÏXM�E#J,G9E#J�K�l9J,K�t3p,y9{v��E#J%�}´ kop-t3p,r kop,r s#tvu��}E&p,y9{�w���{>J�t>w9tvq�p,r �>E)kop,{�s-y+t>kop,r s}k,tv�}q9u r G9K+��#���!,1

v!,(,�+8��2$?�6 &21:�+q+tvK>E%k\É#°�Í/��É:Í>È���´�l9K>l+kop<É%Î>Ê>�9�
Æ É%��È:ÏXM�E#J,G9E#JGK�l9J,K�t3p,y9{v��E#J%�\´ kop-t3p,r kop,r s#tvu[�}E&p,y9{�wx��{>J<t>w9tvq�p,r �>EYkop,{�s-y+t>kop,r sYk,tv�}q9u r G9K+�0��13'�����/C�&!-� �


b!,(,�+8��2$?�?�[É>É��0È>��· É:Í�Ë ��É%��È���É%Î>Ê�Ë��
Æ É%�>Ç3Ï<DF{�w�G9E#�8�+�vDFE%s�
>E#J%�9ÓC�}q9J,{3�>E%w<p,E%s-y9G9r ��l9E%k[��{>J�q9J,{>K>J,E%k,kmr �>E�J,E&²+G9E#�}E#G�p�J-t>w�r {�kmr po�>� ��t>kop,E#J%� kVp,y9E%kmr k#�

K�J,{>K>J-tv� {v� � {>�}q9l�p,E#J*Ò*J-tvq9y9r s#k#� � {>J,G9E#u u ��G9r ��� � ��tvG�l+tvJ,�xÉ%Î>Î>Ì9�
Æ É%�v°vÏ<DF{�w�G9E#�5�+��DFE%s�
>E#J%�Vr*t:��r wnMh��Ò*E#{>J,K>E>��tvG+wwr�{>G+tvu wnKS�9Ò*J,E#E#G���E#J,K+��´Fs#s&E#u E#J-t3p,r {>G}p,E%s-y9G9r ��l9E%k���{>Jq9J,{>K>J,E%k,kmr �>E�J,E&²+G9E#�}E#G�p�J-t>w�r {�kmr po�>���������8� �3'��+1:�?�@��' 13���?�+/C�&!,(>$&/0�@A3�;��� 
b!,(,�+8��2$?�?�9È3°��0È>��· ÍvÎ'���>�9�

��tvJ-s-y�É%Î>Î>Ì9�VÓmÑ�Ib�hÌ3¦CÊ>Î�Ë3Î9É&¦CÇ�Í�É&¦oÍ��
Æ É%��Í:Ï<DF{�w�G9E#�5�+��DFE%s�
>E#J%�Vr*t:��r wnMh��Ò*E#{>J,K>E>��tvG+wwr�{>G+tvu wnKS�9Ò*J,E#E#G���E#J,K+��´Fs#s&E#u E#J-t3p,r {>G}p,E%s-y9G9r ��l9E%k���{>Jq9J,{>K>J,E%k,kmr �>E}J,E&²+G9E#�}E#G�pYJ-t>w�r {�kmr po�>�xÓCG~DFr s-y~DFr E%kmE#G���E#u w½tvG+w � tvJ,u {�Ñ�E%��l9r G7�[E%w�r p,{>J-k#�,��13'�����/C�&!


b!,(,�+8��2$?�����������D� �3'��+1:�?�@��' 13�?�?�+/C�&!,(>$&/0�@A3����� 
b!,(,�+8��2$?�"!3���>{>u l9�}E|È3°+�Vq+tvK>E%k}ÍvÎ'���>�9����tvJ-s-yÉ%Î>Î>Ì9�
Æ É%�>�3Ï���tvJ 
 � �%DFE#r s-y9E#Jmp%�v´¸poÁ�{v¦.q+t>k,k�J-t>w�r {�kmr po���}E&p,y9{�w<w�J,r �>E#G\���*u r K>y�p-k7tvG+w\��r E#Á�E#J7q�{�kmr p,r {>G7����t>kop,E#J%� kp,y9E%kmr k#��K�J,{>K>J-tv� {v� � {>�}q9l�p,E#J�Ò*J-tvq9y9r s#k#� � {>J,G9E#u u ��G9r ��� � ��tvG�l+tvJ,�|É%Î>Î�È��
Æ É%��Ë%Ï<´��+DF{�kmE#G��9u l9�|�/��(3/C(A�V� �?�+(3; � � (3/0�213�+��s-y+tvq�p,E#J��x{�w�E#u r G9K � {>�}q9u E&�=r G+w�{�{>J�k,s&E#G9E%kbl+kmr G9K)tvG|tvG+t3¦u ��kmr k �3km��G�p,y9E%kmr k���J-tv�}E#Á�{>J 
x�2´�G+w�J,HYÒ\tvK�tvu {3ÁFr s��:�?�S´Fs#t>w�E#�}r sGK�J,E%k,k#��É%Î>Îv°+�
Æ É%�>Ê3Ï ��{>u u � "���DFl+kmy9�}E#r E#J%� "���p,E#G+w�r G9K}p,y9E<J-t>w�r {�kmr po�)�}E&p,y9{�w=p,{}p,J-tvG+km�}r pmp,r G9K)tvG+wakmq�E%s&l9u tvJ,u ��J,E$#+E%s?¦p,r G9K�kml9Jm�2t>s&E%k#� ��t>kop,E#J%� k�p,y9E%kmr k#�9K�J,{>K>J-tv� {v� � {>�}q9l�p,E#J�Ò*J-tvq9y9r s#k#� � {>J,G9E#u u���G9r ��� �7É%Î>Ê>�9�
Æ É%�>Î3Ï ��{>u u �!"���DFl+kmy9�}E#r E#J\tvG+w 	\E#G9G9E&p,y "��atV{>J,J-tvG+s&E>�J"���p,E#G+w�r G9K=p,y9E�J-t>w�r {�kmr po�a�}E&p,y9{�wxp,{=r G+s&u l+w�Ekmq�E%s&l9u tvJ,u �}J,E$#+E%s?p,r G9K�tvG+w)p,J-tvG+kmu l+s&E#G�p��)t3p,E#J,r tvu k#� )E�-� N�!,(3�9�#(>$&/0�213�9��13�A
b!,(,�+8��2$?�?�9Î+�oÉ:��· É �9È�Ë��
��tvG�l+tvJ,�xÉ%Î>Î>Ì9�[ÓmÑ9Ñ��hÌ�Ë3Ç>Ì3¦CÌ>Ç>Ì9É>�

Æ É3Ë3Ì3Ï<I*��j7E�Ñ�tvE%s�tvG+w � ��Ñ�s-y9u r s�
���´�q9J,{>K>J,E%k,kmr �>E�J-t:��p,J-t>s&r G9K\�+t>kmE%w}J-t>w�r {�kmr po��ÁFr p,y)K>E#G9E#J-tvu�J,E$#+E%s?p-tvG+s&E��l9G+s?p,r {>G+k#�+ÓCG�#���!,1

v!,(,�+8��2$?� �}13!��:�,891,��13�5��8913/C1:�?�@'���; (3/0�213�(H <��-(3; � �?' (3��44��8 �:�?�2$?���@�Q��13'�����/C�&!

b!,(,�+8��2$?�?�[É%Î>Ê>Î9�



É%Ê>Ê ��� �b©T������	���������

Æ É3Ë�É&Ï<I�E#Jmp,J-tvG+w¸j7EaÑ�tvE%s�tvG+w � y9J,r kop,{>q9y9EaÑ�s-y9u r s�
��x´ q9J,{>K>J,E%k,kmr �>E�J-t:��¦0p,J-t>s&r G9Kv¦.�+t>kmE%w�J-t>w�r {�kmr po��ÁFr p,yK>E#G9E#J-tvu[J,E$#+E%s?p-tvG+s&E���l9G+s?p,r {>G+k#��tVE%s-y9G9r s#tvuSDFE#q�{>Jmp<Î>Ì3¦-É3Ë���jVtv��{>J-t3p,{>r J,EYI�{>J-w�E#u tvr k*w�E}DFE%s-y9E#J-s-y9EE#G|ÓCG���{>J,�)t3p,r ��l9E>����G9r �>E#J-kmr p,E<w�E<I�{>J-w�E%tvl���Ó?�7É%Î>Î>Ì9�
Æ É3ËvÈ:Ï<I�E&p,J-tvG+w~j7E�Ñ�tvE%s|tvG+w � y9J,r kop,{>q9y9ExÑ�s-y9u r s�
�� ´ q9J,{>K>J,E%k,kmr �>E�J-t:��¦0p,J-t>s&r G9Kv¦.�+t>kmE%w�J-t>w�r {�kmr po�5ÁFr p,yK>E#G9E#J-tvu�J,E$#+E%s?p-tvG+s&E)��l9G+s?p,r {>G+k#��ÓCG ��!,1%$-�-�-43�@� 
3�5#���!,1

v!,(,�+8��2$?� �}13!��:�,891,� 13����8913/C1:�?�@'���; (3/0�213�(H
<��-(3; � �?' (3��48��8 �:�?�2$?���@����13'�����/C�&!5
b!,(,�+8��2$?�?��q+tvK>E%k*É%Ì>Ç'��É%�9��DFE#G9G9E%k#� � J-tvG+s&E>�*�>l9G9E)É%Î>Î>Ì9�

Æ É3Ë3Ç3Ï�r*t:��r w5Ñ�tvu E%kmr G5tvG+w��>{>J,K>E)Ñ�p,{>u ²V��tby9E � �&¦.�9l�µ�E#J�·Vtxkmr �}q9u E�tvG+w�E&��s&r E#G�p�J,E#G+w�E#J,r G9Kxtvu K>{>J,r p,y9�ÁFr p,y|J,E#u r tv�9u E<tvG�p,r tvu r t>kmr G9K+�	��!,1%$-�-�-43�@� 
3�Y1 �</�89�;�����,�I� 6 &��v�+q+tvK>E%k�°�Í�É ��°��>�9��É%Î>Ê>Î9�
Æ É3Ë:°vÏ�r*t:��r wxÑ�tvu E%kmr G|tvG+w��>{>J,K>E<Ñ�p,{>u ²V��DFE#G+w�E#J,r G9K)s#kmK}�}{�w�E#u kFÁFr p,yxt�� �&¦.�9l�µ�E#J%�
��13'�����/C�&!5
b!,(,�+8��2$?�

�:��!,1%$-�-�-43�@� 
3�)1 �E�*�%
;
	<,),��= ���I!3�7È3°���°��<· ��Ë �+Ë3�9��´�l9K>l+kop}É%Î>Î>Ì9��ÓmÑ�Ib� Ì3¦oÈvÌ9É&¦oÍvÌ>Î>Ç>Ç3¦.°+� ��E#u w�r G
r*tvu u t>k#��tVE&�9t>k#�

Æ É3ËvÍ:Ï ��tvG+tvG�Ñ�tv�}E&p%�\ÓC�}q9u E#�}E#G�p,r G9KaJ-t:�ap,J-t>s&r G9K�ÁFr p,y�{�s?p,J,E#E%k*tvG+w�G9E#r K>y���{>J�²+G+w�r G9K+����13'�����/C�&!-� �

b!,(,�+8��2$?�?�[É%Ç+��°���· °>°�Í/���>Ì9��É%Î>Ê>Î9�

Æ É3Ë3�3Ï\ÓC�)tvJ,rSÑ�t3p,{+� ��{>r s-y9rSÑ�t3p,{+��tvG+w 	<t3p-kml+kmy9r7Ó 
>E#l+s-y9r0��´Fs#��l9r J,r G9K=t)J-t>w�r tvG+s&E�w�r kop,J,r �9l�p,r {>G|p,{akml9q�E#Jm¦r �}q�{�kmEF��r Jmp,l+tvu9{>��noE%s?p-k�{>G�p,{<t\J,E%tvu+k,s&E#G9E>�M�.#	#	#ON�!,(3�9�#(>$&/0�213�9�*13� �V� �?�+(3; � � (3/0�213��(3��49��13'�����/C�&!

b!,(,�+8��2$?�?��Í9�oÉ:��· É ��É:È��*��tvG�l+tvJ,�|É%Î>Î>Î9�

Æ É3Ë>Ë%Ï\ÓC�)tvJ,rFÑ�t3p,{+� ��{>r s-y9r�Ñ�t3p,{+�StvG+w 	<t3p-kml+kmy9r�Ó 
>E#l+s-y9r0��ÓCu u l9�}r G+t3p,r {>G w�r kop,J,r �9l�p,r {>G½��J,{>�f�9J,r K>y�p,G9E%k,kr G kmy+t>w�{3Á�kx·F´Fw9tvq�p,r �>E�E&��p,r �)t3p,r {>G {v��r u u l9�}r G+t3p,r {>G w�r kop,J,r �9l�p,r {>G ÁFr p,y l9G 
�G9{3ÁFG J,E$#+E%s?p-tvG+s&Eq9J,{>q�E#Jmp,r E%kFr G�kmy+t>w�{3Á J,E#K>r {>G+k#��ÓCGD��!,1%$-�-�-43�@� 
3�}1 �4�.#	#	#��%�B�B�<6 ���v��q+tvK>E%k�Ê�ËvÍ/��Ê>Ê�È��9Ñ�E#q�p,E#�Y��E#JÉ%Î>Î>Î9�
Æ É3Ë3Ê3Ï\ÓC�)tvJ,rSÑ�t3p,{+� ��{>r s-y9r�Ñ�t3p,{+��tvG+w 	<t3p-kml+kmy9rVÓ 
>E#l+s-y9r0��ÓCu u l9�}r G+t3p,r {>G�w�r kop,J,r �9l�p,r {>Gx��J,{>��kmy+t>w�{3Á�k#�FÓCG

��!,1%$-�-�-43�@� 
3��1 �K�.#	#	# �;� ��<x6 ���v�+q+tvK>E%kbÇ>Ì>�'��Ç9É:È����>l9G9E)É%Î>Î>Î9�
Æ É3Ë3Î3Ï�	�{�kml 
>E�Ñ�t3p,{�tvG+w 	<t3p-kml+kmy9r�Ó 
>E#l+s-y9r0��r�E&p,E#J,�}r G9r G9K�J,E$#+E%s?p-tvG+s&E)q9J,{>q�E#Jmp,r E%k\{v��tvG¸{>��noE%s?p�l+kmr G9KJ-tvG9K>E\tvG+wa�9J,r K>y�p,G9E%k,k�r �)tvK>E%k#�	�.#	#	# N�!,(3�9�#(>$&/0�213�9�Y13���F(3/0/C�&!?��)���(3; �:�?� �Y(3��4 ��(>$-8��@���3�?�+/C�&;@; � $


��&��$-�&�7É%Ç+�oÉ>É:��· É>É%Ç>Î'��É>É:ÍvÇ9�+É%Î>Î9É>�
Æ É%Ê>Ì3Ï ��{>r s-y9r�Ñ�t3p,{xtvG+w 	<t3p-kml+kmy9r�Ó 
>E#l+s-y9r0�ntVE#�}q�{>J-tvu ¦Cs&{>u {>J\kmq+t>s&E)tvG+tvu ��kmr k*{v�bJ,E$#+E%s?p,r {>G7�x��13��!?��(3;�1 �

�V��/0�2$-(3; ��1%$&�2�&/ �a1 �,)�')�&!?�2$-(3�7É>É��oÉ>É:��· ÈvÎ>Î>Ì'��Ç>Ì>Ì�È��>��{3�>E#�Y��E#J\É%Î>Îv°+�
Æ É%Ê9É&Ï ��{>r s-y9r*Ñ�t3p,{5tvG+w 	<t3p-kml+kmy9r�Ó 
>E#l+s-y9r0� DFE$#+E%s?p-tvG+s&E�tvG+tvu ��kmr kY��{>J=Ç>w s&{>�}q9l�p,E#J)K>J-tvq9y9r s#k}�}{�w�E#uK>E#G9E#J-t3p,r {>G7�4
b!,(,�+8��2$-(3; ��1%4>�&; ��(3��48�?')( 
��;��!,1%$-�?�-�?�@� 
v��ÍvÊ+�0Í>��· °�Ç�Ë ��°�Í�É>�+É%Î>Î>�9�
Æ É%Ê�È:Ï ��{>r s-y9r�Ñ�t3p,{+� ��tvJ 
 rY�DM�y9E#E#u E#J%��tvG+w 	<t3p-kml+kmy9r�Ó 
>E#l+s-y9r0� Ð���noE%s?p)kmy+tvq�E|tvG+w½J,E$#+E%s?p-tvG+s&Ea�}{v¦w�E#u r G9K5��J,{>� {>�+kmE#J,�3t3p,r {>G7� ÓCG�tVl9J,G9E#JwM�y9r pmp,E%w���E%w�r p,{>J%�
��13'�����/C�&!A
b!,(,�+8��2$?�IH
��!,1%$-�-�-43�@� 
3��1 �

�*�%
;
	<,),��=>�('#�+q+tvK>E%kbÇ�Ë3Î'��Ç>Ê>Ê9��´Fw9w�r km{>G M�E%kmu E#�>�9´�l9K>l+kop�É%Î>Î�Ë��
Æ É%Ê>Ç3Ï<´�G+w�J,E%t>k*Ñ�s-y9r u u r G9KatvG+w M�{>u ��K�tvG9KaÑ�p,J-t��>E#J%��"��9t>s?p�·�´�u K>{>J,r p,y9��tvG+wxy+tvJ-w�ÁbtvJ,E�tvJ-s-y9r p,E%s?p,l9J,E<��{>JtvG r �}q9J,{3�>E%w t3¦.�9l�µ�E#J%� ��!,1%$-�-�-43�@� 
3��1 �0�*�%
;
	<,),��= ���v��q+tvK>E%k)Ê�Í/��Î�È��S´�l9K>l+kopxÉ%Î>Î>Ç9� ÓmÑ�Ib�Ì3¦oÈvÌ9É&¦oÍvÊ>Ê>Ê>Î3¦mË�����E#u war Gx´�G+tvy9E#r �|� � tvu r ��{>J,G9r t9�
Æ É%Êv°vÏ � y9J,r kop,{>q9y9E|Ñ�s-y9u r s�
��5´ s&l+kop,{>�}r �%tv�9u E=J,E$#+E%s?p-tvG+s&E=�}{�w�E#u���{>J�E#�>E#J,��w9t:��J,E#G+w�E#J,r G9K+��ÓCG +V13��!?/�8
#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��<��&��4>�&!?�@� 
v�9q+tvK>E%k�Ë3Ç'��Êv°+�LK�tvJ,r k#� � J-tvG+s&E>�(�>l9G9E)É%Î>Î>Ç9�

Æ É%Ê�Í:Ï � y9J,r kop,{>q9y9E¸Ñ�s-y9u r s�
�� ´eÑ�l9J,�>E#� {v��Ñ�y+t>w�r G9K tvG+w DFE$#+E%s?p-tvG+s&E �x{�w�E#u k#� ��13'�����/C�&!?
b!,(,�+8��2$?�
+V13!?��'��7É%Ç+�0È>��· É:È�É ��É%Ç9É>�2�>l9G9E}É%Î>Îv°+�

Æ É%Ê>�3ÏXKSE&p,E#J�Ñ�s-y9J,{�w�E#J%�%Ñ�p,E#�>E#GE�+�3Ò*{>Jmp,u E#J%� �xr s-y+tvE#u � � � {>y9E#G7�:tvG+wXK�t3p ��tvG9J-tvy+tvG7�lM¸t:�>E#u E&pVq9J,{vnoE%s?p,r {>G+k��{>JFJ-t>w�r {�kmr po�>�4��13'�����/C�&!5
b!,(,�+8��2$?�3+V13!?��'���É%Ç+�0È>��· É#°+É ��É:Í�É>���>l9G9E)É%Î>Îv°+�
Æ É%Ê�Ë%ÏXKSE&p,E#J�Ñ�s-y9J,{�E%w�E#J%�S��l9�}E#J,r s#tvu�r G�p,E#K>J-t3p,r {>G)��{>JFJ-t>w�r {�kmr po�)r G=p,y9E<q9J,E%kmE#G+s&E*{v�Skmr G9K>l9u tvJ,r p,r E%k#�[ÓCG �xr ¦s-y+tvE#u � � � {>y9E#G7� � u tvl+w�EGK�l9E%s-y7�9tvG+w � J-tvG+s&{>r kbÑ�r u u r {>G7��E%w�r p,{>J-k#�(+V13��!?/�8�#���!,1

v!,(,�+8��2$?� �}13!��:�,891,�13�Q<��&��4>�&!?�@� 
v��q+tvK>E%kYÉ3Ë>Ë ��É%Êv°+�%"�l9J,{>K>J-tvq9y9r s#k#� �>l9G9EaÉ%Î>Î>Ç9��y9E#u w�r GOK�tvJ,r k#� � J-tvG+s&E>�[É#° ��É%�5�>l9G9EÉ%Î>Î>Ç9�
Æ É%Ê>Ê3ÏXKSE&p,E#J�Ñ�s-y9J,{�E%w�E#J%�7Ñ�p,E#�>E#G½Ò*{>Jmp,u E#J%� �xr s-y+tvE#u � {>y9E#G7�7tvG+wyK�t3p ��tvG9J-tvy+tvG7�jM¸t:�>E#u E&p<q9J,{vnoE%s?p,r {>G+k��{>J=J-t>w�r {�kmr po�>� ÓCG �xr s-y+tvE#u � � � {>y9E#G7� � u tvl+w�EoK�l9E%s-y7�btvG+w � J-tvG+s&{>r k=Ñ�r u u r {>G7��E%w�r p,{>J-k#�B+V13��!?/�8

#���!,1

v!,(,�+8��2$?� �}13!��:�,891,� 13� <��&��4>�&!?�@� 
v��q+tvK>E%k|É%Ì�Í/��É>É#°+� "�l9J,{>K>J-tvq9y9r s#k#���>l9G9E½É%Î>Î>Ç9� y9E#u w r G
K�tvJ,r k#� � J-tvG+s&E>��É#° ��É%�E�>l9G9E}É%Î>Î>Ç9�



��� �b©T������	���������
 É%Ê>Î
Æ É%Ê>Î3Ï��xr G�¦0u�y9r�Ñ�y+tv{atvG+w���{>J,�)tvGxÓ?��Ibt>w�u E#J%��´ K�t3p,y9E#J,r G9K=tvG+w�kmy9{�{vp,r G9K�q9J,{>K>J,E%k,kmr �>E\J,E&²+G9E#�}E#G�p*J-t3¦w�r {�kmr po�Y�}E&p,y9{�w��atVE%s-y9G9r s#tvu�DFE#q�{>Jmp ��Ñ�¦ � ÓmÑ�¦CÎ>Ç3¦CÌ>Ç9�Jr�E#q+tvJmp,�}E#G�p�{v� � {>�}q9l�p,E#J�tvG+w}ÓCG���{>J,�)t3p,r {>GÑ�s&r E#G+s&E>� ��G9r �>E#J-kmr po�){v��KSE#G9G+km��u �3tvG9r t9��É%Î>Î>Ç9�
Æ É%Î>Ì3Ï<DF{>��E#Jmp\Ñ�r E#K>E#uVtvG+w��>{>y9G�D<� ��{3Á�E#u u0��N�89�&!?')(3;J<�(>43�2(3/0�213��=Y�-(3/
N�!,(3�9���&�&!IHB�v!,45#F43�@/0�213�+� ��E#�}r ko¦q9y9E#J,EXK�l9�9u r kmy9r G9K � {>J,q�{>J-t3p,r {>G7����E#Á ��{>J 
���� ���VÉ%Î>Î�È��
Æ É%Î9É&Ï � � �Y�>Ñ�r u u r {>G7�9´~l9G9r ²+E%wYy9r E#J-tvJ-s-y9r s#tvu�tvu K>{>J,r p,y9� ��{>JSK>u {>�+tvu�r u u l9�}r G+t3p,r {>G�ÁFr p,y}k,s#t3pmp,E#J,r G9K��>{>u l9�}E%ktvG+wY{>��noE%s?p�s&u l+kop,E#J-k#� �.#	#	# N�!,(3�9�#(>$&/0�213�9��13���V� �?�+(3; � � (3/0�213�x(3��45��13'�����/C�&!3
b!,(,�+8��2$?�?�+É��2Ç���· È3°�Ì'�È>Í3°+�9Ñ�E#q�p,E#�Y��E#J�É%Î>Î�Í��[ÓmÑ9Ñ�� É%Ì�Ë>Ë%¦oÈv��Èv�9�
Æ É%Î�È:Ï � J-tvG+s&{>r kFÑ�r u u r {>G7��D�t>w�r {�kmr po��ÁFr p,y|G9{>G�¦Cw�r µ�l+kmE\J,E$#+E%s?p,{>J-k#�/)E�-� �*�%
;
	<,),��= 6 ���Q��13��!-�#� �Y13/C�?�

$B��( �3�@� 
 <�(>43�21:�?�@/ � ��!,(>$&/0�2$-(3; �+q+tvK>E%k � y+tvq�p,E#J�Í���É �9È>Í���É%Î>Î>Ç9�
Æ É%Î>Ç3Ï � J-tvG+s&{>r k)Ñ�r u u r {>G7� � u l+kop,E#J,r G9K¸tvG+w~�>{>u l9�}E|k,s#t3pmp,E#J,r G9K���{>J}y9r E#J-tvJ-s-y9r s#tvu�J-t>w�r {�kmr po�5s#tvu s&l9u t3p,r {>G+k#�ÓCGA+�� �-/�8�#���!,1

v!,(,�+8��2$?� �}13!��:�,891,��13�Q<��&��4>�&!?�@� 
v��q+tvK>E%kYÉ%Ì�Í/��É>É3Ë��;r*tvJ,�)kop-t>w�p%��Ò*E#J,�)tvG��>�M�>l9G9EÉ%Î>Îv°+�
Æ É%Îv°vÏ � J-tvG+s&{>r k�Ñ�r u u r {>GxtvG+w � u tvl+w�E�K�l9E%s-y7��<�(>43�21:�?�@/ �|(3��4�
b; 1��-(3; �?;@; ��'��@��(3/0�213�+� �x{>J,K�tvG 	<tvl����)tvG9G7�Ñ�tvG � J-tvG+s&r k,s&{+��É%Î>Îv°+�
Æ É%Î�Í:Ï � J-tvG+s&{>r k �Y��Ñ�r u u r {>G7�����@'���; (3/0�213� 4>�x;m6 "-$&; (3�@!,( 
��)�+13��!a; (�� �3�+/�8 �?�#��476 �@')( 
��?�Q@�!,"-(3; � �?')���&/��@� $/C�&!,(>$&/0�@A%�@/C"&�oK�y;r p,y9E%kmr k#�SÑ�q�H%s&r tvu r p,H=ÓCG���{>J,�)t3p,r ��l9E>� ��G9r �>E#J-kmr p,H=w�EwK�tvJ,r ko¦oÑ�l+w�� � E#G�p,J,E=w�� Ð�J-k,t:�>�É%Î>Ê>Î9�
Æ É%Î>�3Ï � J-tvG;z&{>r k �Y�+Ñ�r u u r {>G7�*��tv�}E%k�D<��´�J,�>{+�9Ñ�p,E#q9y9E#G ���9M�E%kop,r G7�9tvG+w�r�{>G+tvu wwKS�+Ò*J,E#E#G���E#J,K+�V´ K>u {>�+tvur u u l9�}r G+t3p,r {>G�km{>u l�p,r {>G=��{>J�K>E#G9E#J-tvu�J,E$#+E%s?p-tvG+s&E�w�r kop,J,r �9l�p,r {>G+k#�
��13'�����/C�&!�
b!,(,�+8��2$?�9�:��!,1%$-�-�-43�@� 
3�1 ���*�%
;
	<,),��= ���I!3��È>Í9��°��)· É%Ê�Ë ��É%Î>�9�J�>l9u � É%Î>Î9É>��ÓmÑ�Ib� Ì3¦oÈvÌ9É&¦oÍv��ÈvÎ9É&¦ �Y� ��E#u w½r G~jVt>k ��E#K�t>k#���E#�3t>w9t9�
Æ É%Î�Ë%Ï � J-tvG+s&{>r k �Y��Ñ�r u u r {>G|tvG+w � u tvl+w�EXK�l9E%s-y7��´QK>E#G9E#J-tvu�poÁ�{v¦.q+t>k,k��}E&p,y9{�war G�p,E#K>J-t3p,r G9K}kmq�E%s&l9u tvJFtvG+ww�r µ�l+kmEbJ,E$#+E%s?p,r {>G7��ÓCG8�>E&µ�J,E#��jVtvG9E>�:E%w�r p,{>J%� ��13'�����/C�&!;
b!,(,�+8��2$?�
�P�*�%
;
	<,),��= 6 &��;��!,1%$-�-�-43�@� 
3�"!3��>{>u l9�}E�ÈvÇ9��q+tvK>E%kbÇ>Ç�Í/��Çv°>°+���>l9u ��É%Î>Ê>Î9�
Æ É%Î>Ê3Ï3��t>kmÁFr G+w�E#JwKS��Ñ�r G9K>y7��´�G9G9{>q Ò*l9q�p-t9�btvG+w ��tvJ-s�j7E#�>{3�>�[K�tvJ-tvu u E#u���r kml+tvu r �%t3p,r {>G tvu K>{>J,r p,y9�)kx·

KSE#Jm��{>J,�)tvG+s&E\tvG+w|tvJ-s-y9r p,E%s?p,l9J-tvu�r �}q9u r s#t3p,r {>G+k#�	�.#	#	# ��13'�����/C�&!?��È�Ë��.Ëv��· °�Í/�9Í>Í��*�>l9u ��É%Î>Îv°+�
Æ É%Î>Î3Ï<I*��Ò���Ñ��}r p,y7��Ò*E#{>�}E&p,J,r s#tvu�kmy+t>w�{3ÁFr G9Kx{v��txJ-tvG+w�{>�eJ,{>l9K>y5kml9Jm�2t>s&E>�Q�.#	#	# N�!,(3�9�#(>$&/0�213�9�|13�

)��+/C�&�+��(:��(3��48��!,1,�+( 
�(3/0�213�+�VÉ:Í9�0Í>��· �>�>Ê'����Ë�É>��Ñ�E#q�p,E#�Y��E#J�É%Î>��Ë��
Æ ÈvÌ>Ì3Ï<I�J,r tvG Ñ��}r p-k#� # � $&�2�&�+/
=<�2�&!,(3!,$-8��2$-(3;K<�(>43�21:�?�@/ � �&13!���13'���; �
��#��+A%�@!,13�+')�&�+/2�?� K�y7� rY��p,y9E%kmr k#�� {>J,G9E#u u ��G9r �>E#J-kmr po�>��Ó.p,y+t>s#t9�9� ���7É%Î>Îv°+�
Æ ÈvÌ9É&Ï<I�J,r tvG "��FÑ��}r p-k#�B��tv�}E%k=D<��´�J,�>{+��tvG+w r*t:��r w ���FÑ�tvu E%kmr G7�h´�G r �}q�{>Jmp-tvG+s&E&¦Cw�J,r �>E#G J-t>w�r {�kmr po�tvu K>{>J,r p,y9�|��ÓCG "�w�ÁFr G "�� � t3p,�Yl9u u0��E%w�r p,{>J%�J��13'�����/C�&!8
b!,(,�+8��2$?�8�P�*�%
;
	<,),��= 6 ��G8��!,1%$-�-�-43�@� 
3�"!3��>{>u l9�}E�Èv�9��q+tvK>E%kFÈ�Ë3Ç'�9ÈvÊ�È����>l9u ��É%Î>Î�È��
Æ ÈvÌ�È:Ï�Ñ�p,E#q9y9E#G Ñ�q�E#G+s&E#J%�Otby9E=y9E#�}r kmq9y9E#J,E�J-t>w�r {�kmr po���}E&p,y9{�w�·[txp-tvu E�{v�FpoÁ�{�tvu K>{>J,r p,y9�)k#�xÓCG #���!,1%$


v!,(,�+8��2$?� �}13!��:�,891,� 13����8913/C1:�?�@'���; (3/0�213�(H/<��-(3; � �?' (3��4 ��8 �:�?�2$?���@� ��13'�����/C�&!�
b!,(,�+8��2$?�?��q+tvK>E%kÉ:È�Ë ��É%Ç�Í��+É%Î>Î>Ì9�
Æ ÈvÌ>Ç3Ï���tvJ-saÑ�p-tv�}�}r G9K>E#J%�S´�G9G9E&pmp,E�Ñ�s-y9E#E#u0���*t:��r E#J)Ò*J-tvG9r E#J%� � J,E%w�E#J,r swKSE#J,E �&¦ � t �#{>J,u t9�[Ò*E#{>J,K>E�r�J,E&pm¦p-t 
�r k#��tvG+w � J-tvG;z&{>r k�Ñ�r u u r {>G7� "���s&r E#G�p=K>u {�k,km�~K>u {>�+tvu�r u u l9�}r G+t3p,r {>G�ÁFr p,y r G�p,E#J-t>s?p,r �>Ex��r E#ÁFr G9K+�

��13'�����/C�&!5
b!,(,�+8��2$?�3+V13!?��'���É%Î+�oÉ:��· É%Ç'�9È>Í�����tvJ-s-yxÈvÌ>Ì>Ì9�VÓmÑ9Ñ�� É%Ì>��Ë%¦mË3Ì�Í>Í��
Æ ÈvÌv°vÏ<��r u {aÑ�p,{>u p,EYtvG+w|DFE#G9H � tvl9��E&p%��r�r k,s&J,E&p,E<J-t:��p,J-t>s&r G9K}y9r K>yxJ,E%km{>u l�p,r {>GxÇ>waK>J,r w9k#� �a�@�+/C�&!3��$-891%13;1 ����13'�����/C�&!�
b!,(,�+8��2$?�9�������3� � E#�9J,l+tvJ,�¸É%Î>Î�Í�� ��E#u w�r G�y9E#u w�t3p ��G9r �>E#J-kmr po�x{v��M�E%kop�I�{>y9E#�}r t9�

K�u �#E#G7� � �#E%s-y|DFE#q9l9�9u r sv�7É#°v¦-É%Ê � E#�9J,l+tvJ,�xÉ%Î>Î�Í��
Æ ÈvÌ�Í:Ï<��r u {�Ñ�p,{>u p,E*tvG+w)DFE#G9H � tvl9��E&p%�ar�r k,s&J,E&p,E�J-t:��¦0p,J-t>s&r G9K\{v��y�l9K>E��>{:��E#u+kmq+t>s&E%k#����13'�����/C�&!E
b!,(,�+8��2$?�

+V13!?��'��7É#°��2Ç���· Ç>Ê>Ç'��Ç>Îv°+��´�l9K>l+kop<É%Î>Î�Í��[ÓmÑ9Ñ�� É%Ì>��Ë%¦mË3Ì�Í>Í��
Æ ÈvÌ>�3ÏXMh��Ñ�p,l9J �#u r G9K>E#J%�¸´Fw9tvq�p,r �>Ea�}E%kmy~J,E&²+G9E#�}E#G�p}ÁFr p,y w�r k,s&{>G�p,r G�l9r p,r E%k���{>J�p,y9EaJ-t>w�r {�kmr po�¸�}E&p,y9{�w��ÓCGA+�� �-/�8�#���!,1

v!,(,�+8��2$?� �}13!��:�,891,��13�Q<��&��4>�&!?�@� 
v��q+tvK>E%k\ÈvÇ>Î'�9È3°�Ê9�;r*tvJ,�)kop-t>w�p%��Ò*E#J,�)tvG��>�M�>l9G9EÉ%Î>Îv°+�



É%Î>Ì ��� �b©T������	���������

Æ ÈvÌ�Ë%ÏXMh��Ñ�p,l9J �#u r G9K>E#J�tvG+w � ��M�r u w���K�tvJ-tvu u E#u�q9J,{>K>J,E%k,kmr �>E�J-t>w�r {�kmr po�)ÁFr p,yxq+tvJ-tvu u E#u���r kmr �9r u r po�as&{>�}q9l�p-t3¦p,r {>G+k#�+ÓCG��Y��Ñ 
3tvu t9�vE%w�r p,{>J%�2��!,1%$-�-�-43�@� 
3�*1 ��/�89� �a�@�+/C�&!���$-891%13;�1 �3��13'�����/C�&!

b!,(,�+8��2$?�|6 ���9�>q+tvK>E%k�>�'�+Ë:°+�VK�u �#E#G7� � �#E%s-y|DFE#q9l9�9u r sv� ��tvG�l+tvJ,�|É%Î>Îv°+�
Æ ÈvÌ>Ê3Ï�	\E#u ��r GYÑ�l9G9K+��´�J,E%t�k,tv�}q9u r G9K��9l�µ�E#J�·�tVJ-t>s&r G9K�J-t:��k�ÁFr p,y �&¦.�9l�µ�E#JVy+tvJ-w�ÁbtvJ,E>� ��13'�����/C�&!4
b!,(,�+8��2$?�
+V13!?��'��7É>É��2Ç���· ÈvÎ>Î'��Ç9É%Ì9��Ñ�E#q�p,E#�Y��E#J<É%Î>Î�È��

Æ ÈvÌ>Î3Ï�	\E#u ��r G¸Ñ�l9G9K+��D�t:�|p,J-t>s&r G9K=ÁFr p,y�p,y9E}�+kmq�p,J,E#E>��
b!,(,�+8��2$?��
��&'Y�3� � �?��q+tvK>E%k\È�Ë�É �9È�Ë:°+�+ÍvÇ>Ê'�9Í3°��9�É%Î>Î�È��[ÓmÑ�Ib�hÌ3¦-É:È:¦.°�Ì>Î>��Ë3Ç3¦oÍ�����E#u w=r GxI�{�kop,{>G7�
Æ È�É%Ì3Ï ��� rY�=t[tvK�tvJ,E\tvG+waD<� �+� KS��w�E � r K>l9E#r J,E%w�{+��´ p,y9E#{>J,��{v�Sq9y9{vp,{>�}E&p,J,r s\kop,E#J,E#{���{>J�t}s&u t>k,kb{v��w�r µ�l+kmEG9{>G�¦.u tv�Y��E#Jmp,r tvG�kml9Jm�2t>s&E%k#�J�.#	#	# N�!,(3�9�#(>$&/0�213�9�\13�9�F(3/0/C�&!?�9)���(3; �:�?� �<(3��4
��(>$-8��@���,�?�+/C�&;@; � 
��&��$-�&�É%Ç+�0È>��· É%Ç>Ç'��É:Í>È��+É%Î>Î9É>�
Æ È�É>É&Ï ��� rY�Vt[tvK�tvJ,EbtvG+w}D<� �+� KS�>w�E � r K>l9E#r J,E%w�{+�+´ ��J-tv�}E#Á�{>J 
\��{>JSp,y9E�s&{>G+kop,J,l+s?p,r {>G�{v��J,E$#+E%s?p-tvG+s&E��)tvq+k��{>JF�)t>s-y9r G9E\��r kmr {>G7�;�B
 �M�.� @ �?')( 
����[��4>�&!-�?/C(3��43�@� 
v��Í�Ë��2Ç���· Èv��Í/�9ÈvÊ�È��+É%Î>Î>Ç9�
Æ È�É:È:Ï � r u r q9q�{Ot[tv�}q9r E#J,r0��´Fs#s&l9J-t3p,E���{>J,��¦0�2t>s?p,{>J<s&{>�}q9l�p-t3p,r {>G7�?
b!,(,�+8��2$?�Q
��&'Y�
� � �?�Vq+tvK>E%k\Ç�ÈvÎ'��Ç>Ç>Ç9�Í�Ë>Ë �9ÍvÊ9É>�+É%Î>Î�È��[ÓmÑ�Ib�hÌ3¦-É:È:¦.°�Ì>Î>��Ë3Ç3¦oÍ�����E#u war GxI�{�kop,{>G7�
Æ È�É%Ç3Ï � r u r q9q�{�t[tv�}q9r E#J,r0����� �#$-13�+/0�@�+���@/ �����?�,8��@� 
 �&13! <�(>43�21:�?�@/ �B�?')( 
��/� �3�+/�89�?�?� �?�JK�y7� rY�#p,y9E%kmr k#� � {>J,G9E#u u

��G9r �>E#J-kmr po�>��Ó.p,y+t>s#t9�9� ���7É%Î>Î>Ç9�
Æ È�É#°vÏ�Ñ�E&p,yytVE#u u E#J\tvG+w K�t3p
��tvG9J-tvy+tvG7�\Ò*u {>�+tvu[��r kmr �9r u r po�xtvu K>{>J,r p,y9�)kb��{>J*r u u l9�}r G+t3p,r {>G�s&{>�}q9l�p-t3p,r {>G+k#�ÓCG ��13'�����/C�&!5
b!,(,�+8��2$?�;��!,1%$-�-�-43�@� 
3�IH�)��+�+�+(3;���13� �&�&!,�&��$-�
���&!?�2�?�IH��������v��q+tvK>E%kFÈvÇ>Î'�9È3°��9�+É%Î>Î>Ç9�
Æ È�É:Í:Ï�Ñ�E&p,yA�+�QtVE#u u E#J%� � {>�}q9l�p,r G9K|p,y9E�tvG�p,r q�E#G�l9�Y�9J-ta{v�FtvG¸tvJ,E%t=u r K>y�pYkm{>l9J-s&E>����13'�����/C�&!�
b!,(,�+8��2$?�

�:��!,1%$-�-�-43�@� 
3�=1 �8�*�%
;
	<,),��= ��G !3�[Èv�+�0È>�Y· É%Ç>Î'��É#°�Ê9� �>l9u �½É%Î>Î�È���ÓmÑ�Ib� Ì3¦oÈvÌ9É&¦oÍ�É:ÍvÊ�Í:¦mË�� ��E#u w�r G� y9r s#tvK>{+��ÓCu u r G9{>r k#�
Æ È�É%�3ÏXK�r E#J,J,E�tVE#u u r E#J%� "�� ��tvr kmE#u0� 	<t>w�r>I�{>l+t3p,{>l+s-y7�&tvG+w�"�J,r s�jVtvG9K>l9E#{>G9{>l7�/"���q9u {>r p,r G9K�kmq+t3p,r tvuvs&{>y9E#J,E#G+s&Ep,{�t>s#s&E#u E#J-t3p,E*J-t>w�r {�kmr po�>�
N�89���V� �?�+(3;	��13'�����/C�&!?�VÉ%Ì=· °��'�9ÍvÇ9��É%Î>Î>Ç9�
Æ È�É3Ë%Ï�r*tvG9r E#u�tby+tvu �)tvG9G7����$&�2�&�+/0� ��$��V� �?�+(3; � � (3/0�213�½(3��4�
b!,(,�+8��2$?�
���@'���; (3/0�213�+��s-y+tvq�p,E#J � {>u u tv��{>J-t3p,r {>G��E&poÁ�E#E#G � {>�}q9l�p,E#J�Ò*J-tvq9y9r s#k|tvG+w � {>�}q9l�p,E#J ��r kmr {>G �2´�G+w�J,H5Ò\tvK�tvu {3ÁFr s��:�?��q+tvK>E%k|ÈvÇ>Ç'�9È3°�Ê9�´Fw9w�r km{>G�M�E%kmu E#�>� � y9r s-y9E%kop,E#J%�%"�G9K>u tvG+w���É%Î>Î�È��
Æ È�É%Ê3Ï�Ñ�r l�¦ ��tvG9K�Ð�J3tbr E#G�¦�t[kmr G�M�{>G9K+�aK�y9E#G9Kv¦C´�G9G ��E#G9K�tvG+wyM¸tvr ¦ �*r G5��K+��ÓC�)tvK>E&¦.�+t>kmE%w�J,E#G+w�E#J,r G9KÁFr p,y s&{>G�p,J,{>u u tv�9u E|r u u l9�}r G+t3p,r {>G7�QÓCG �>l9u r Eor�{>J-kmE#� tvG+w K�y9r u u r q Ñ�u l+k,tvu u E 
���E%w�r p,{>J-k#��<��&��4>�&!?�@� 


N+�-$-8��+� 
&�+�?�|6 �('��:��!,1%$-�-�-43�@� 
3�<1 �*/�89�K#�� 
:8�/�8�#���!,1

v!,(,�+8��2$?� �}13!��:�,891,�513�9<��&��4>�&!?�@� 
 !3��q+tvK>E%k�É%Ç'�È>È��9��E#Á ��{>J 
���� ���VÉ%Î>Î�Ë���Ñ�q9J,r G9K>E#J�M�r E#G7��ÓmÑ�Ib�hÇ3¦oÈ�É>É&¦CÊ>Ç>Ì>Ì9É&¦.°+�
Æ È�É%Î3Ï�	}� "��JtV{>J,J-tvG+s&E�tvG+w "�� �5�>Ñ�q+tvJ,J,{3Á<�7tby9E#{>J,�*��{>J[{vµ�¦Ckmq�E%s&l9u tvJVJ,E$#+E%s?p,r {>G<��J,{>�hJ,{>l9K>y9E#G9E%w<kml9Jm�2t>s&E%k#���13��!?��(3;[1 ���V��/0�2$-(3;J��1%$&�2�&/ �8)�')�&!?�2$-(3��Í�Ë��2Î���· É>É%Ì�Í/��É>É>É#°+�9É%Î>��Ë��
Æ È>ÈvÌ3Ï�	}� "��7tV{>J,J-tvG+s&E>�/"�� �5��Ñ�q+tvJ,J,{3Á<�:tvG+w�D<� � �>I�r J 
>E#�+t 
��LKS{>u tvJ,r �%t3p,r {>G7�3w�r J,E%s?p,r {>G+tvu�w�r kop,J,r �9l�p,r {>G7�vtvG+w{vµ�¦Ckmq�E%s&l9u tvJFq�E%t 
=q9y9E#G9{>�}E#G+t}r Gxu r K>y�p�J,E$#+E%s?p,E%w=��J,{>� J,{>l9K>y9E#G9E%w|kml9Jm�2t>s&E%k#����13��!?��(3;[1 � �V��/0�2$-(3;

��1%$&�2�&/ �=1 �4)�')�&!?�2$-(3��Ív�+�.Ëv��· Î9É%�'��Î�È>Í��+É%Î>�>�9�
Æ È>È�É&Ï<I�E#GotVJ,l9�Y��{>J,E>��DFE%s?p-tvG9K>l9u tvJF��{>l9G+w�r G9K��>{>u l9�}E%kb��{>J�q�{>q9l9u tvJ�q9J,r �}r p,r �>E%k#�8
b!,(,�+8��2$?�0
��&'Y�4� � �?�q+tvK>E%k�ÈvÎ�Í/��Ç>Ì>Ì9��Í>Í>Í/�9Ív�9É>�+É%Î>Î�È��[ÓmÑ�Ib�hÌ3¦-É:È:¦.°�Ì>Î>��Ë3Ç3¦oÍ�����E#u war GxI�{�kop,{>G7�
Æ È>È>È:Ï3��t>s�
3tVl9�Y�9u r G)tvG+w ��{>u u �YDFl+kmy9�}E#r E#J%�=tV{>G9EbJ,E#q9J,{�w�l+s?p,r {>G���{>J�J,E%tvu r kop,r s�r �)tvK>E%k#� �.#	#	# ��13'�����/C�&!


b!,(,�+8��2$?�}(3��48)��>��; �2$-(3/0�213�9�?�VÉ%Ç+�2����· °�È/��°�Ê9����{3�>E#�Y��E#J\É%Î>Î>Ç9�
Æ È>ÈvÇ3Ï�Ò*J,E#K tVl9J 
�tvG+w ��tvJ-s�j7E#�>{3�>� u�r q9q�E#J,E%w�q�{>u ��K>{>G��}E%kmy9E%k=��J,{>� J-tvG9K>E�r �)tvK>E%k#� ÓCG ´�G+w�J,E#ÁÒ*u t>k,kmG9E#J%��E%w�r p,{>J%�/��13'�����/C�&!5
b!,(,�+8��2$?�IH/��!,1%$-�-�-43�@� 
3�}1 �;�*�%
;
	<,),��= ���9�+q+tvK>E%k�Ç9É>É ��Ç9É%Ê9��´ � �Ñ�ÓmÒ<Ò\D�´�K ����´ � � K�J,E%k,k#�(�>l9u ��É%Î>Îv°+�
Æ È>È3°vÏ<´��}r p-tv�9y ��tvJ-kmy9G9E#�atvG+w���tvG � �;K�J,r G+k#�F´�G�E#G���r J,{>G9�}E#G�pm¦.q9J,{vnoE%s?p,r {>Gatvq9q9J,{�t>s-y=p,{�J-t>w�r {�kmr po����{>J�}E%kmy�¦Cs&{>G9G9E%s?p,E%w s&{>�}q9l�p,E#J-k#� N�8��@!,4D#���!,1

v!,(,�+8��2$?� �}13!��:�,891,� 13� <��&��4>�&!?�@� 
v��q+tvK>E%k)È�Ë�É �9ÈvÊ9É>�

��t:��É%Î>Î�È��
Æ È>È>Í:Ï "�J,r s ��E%t>s-y7� <�1��&���?/J��13�+/C�E��(3!?; 1E���&/�891%4:� �&13!�
S� 
:8�/4N�!,(3�9�0�+13!?/ ���@'���; (3/0�213�+� K�y;r�p,y9E%kmr k#�7r�E#q�p%�{v� � {>�}q9l�p,E#J�Ñ�s&r E#G+s&E>�+Ñ�p-tvG���{>J-w���G9r �>E#J-kmr po�>��w�E%s}É%Î>Î�Ë��
Æ È>Èv�3Ï "�J,r s ��E%t>s-y7� <�1��&���?/;��13�+/C����(3!?; 1D���&/�891%4:���&13! 
S� 
:8�/�N�!,(3�9�0�+13!?/3���@'���; (3/0�213�+� K�y7� rY��p,y9E%kmr k#�

��G9r �>E#J-kmr po��{v��Ñ�p-tvG���{>J-w���r�E%s&E#�Y��E#J�É%Î>Î�Ë��



��� �b©T������	���������
 É%Î9É
Æ È>È�Ë%Ï � y9J,r kop,{>q9y9E ��E%w�E#u\tvG+w � u tvl+w�EOK�l9E%s-y7� ´ p,E%kop,��E%w���{>Jat>w9tvq�p,r �>E�kml9��w�r ��r kmr {>G r G q9J,{>K>J,E%k,kmr �>EJ-t>w�r {�kmr po�>�[ÓCGQ#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��<��&��4>�&!?�@� 
v�7É%Î>Î9É>�
Æ È>ÈvÊ3Ï � y9J,r kop,{>q9y9E ��E%w�E#u\tvG+w � u tvl+w�EOK�l9E%s-y7� ´ p,E%kop,��E%w���{>Jat>w9tvq�p,r �>E�kml9��w�r ��r kmr {>G r G q9J,{>K>J,E%k,kmr �>EJ-t>w�r {�kmr po�>� ÓCG ��8913/C13!,�-(3; � �?/0�2$�<��&��4>�&!?�@� 
½�@�O��13'�����/C�&!A
b!,(,�+8��2$?���:��!,1%$-�-�-43�@� 
3��1 �x/�89�����-$-13��4
#���!,1

v!,(,�+8��2$?���}13!��:�,891,�~13��<��&��4>�&!?�@� 
 !3�9q+tvK>E%kbÎ>Ç'��É%Ì>Ç9����E#Á ��{>J 
���É%Î>Îv°+��Ñ�q9J,r G9K>E#Jm¦ ��E#J,u tvK+�

Æ È>ÈvÎ3Ï3�>{�kmE#q ��r u tvq9u tvG+t9�.K�tvJ-tvu u E#u�J-t>w�r {�kmr po�akm{>u l�p,r {>G+kF�+t>kmE%w|{>G|q+tvJmp,r tvuVJ,E%kml9u p��}E%k,k,tvK>E%k#��N�8��@!,45#���!,1%$

v!,(,�+8��2$?� �}13!��:�,891,�~13�0<��&��4>�&!?�@� 
v�9q+tvK>E%k�È>ÍvÎ'�9È�Ë3Ì9� ��t:��É%Î>Î�È��

Æ ÈvÇ>Ì3Ï�r�{>l9K>u t>k ��{�{>J,y9r E%k#��D�t:��¦0p,J,r tvG9K>u E}r G�p,E#J-kmE%s?p,r {>G½l+kmr G9K��9r G+tvJ,�¸J,E%s&l9J-kmr �>E�kml9��w�r ��r kmr {>G7��
b!,(,�+8��2$?�

��&'Y�,� �?�9q+tvK>E%kFÈ>Í�Ë �9Èv�>Ç9�+É%Î>Î9É>�[ÓmÑ�Ib�hÌ3¦-É:È:¦CÌ>�v°>°�Ê9É&¦CÎ9����E#u war GxI�{�kop,{>G7�

Æ ÈvÇ9É&Ï3�>{>y9GaD<�LM¸tvu u t>s&E>�[´ poÁ�{v¦.q+t>k,k�km{>u l�p,r {>G)p,{Yp,y9E\J,E#G+w�E#J,r G9KYE%��l+t3p,r {>G�·�´Qkm��G�p,y9E%kmr k�{v�VJ-t:��p,J-t>s&r G9KtvG+w5J-t>w�r {�kmr po���}E&p,y9{�w9k#� �5� k,sv�Vp,y9E%kmr k#�QK�J,{>K>J-tv� {v� � {>�}q9l�p,E#J}Ò*J-tvq9y9r s#k#� � {>J,G9E#u u ��G9r �>E#J-kmr po�>�
��tvG�l+tvJ,�xÉ%Î>Ê>Ê9�

Æ ÈvÇ�È:Ï3�>{>y9GYD<� M¸tvu u t>s&E>� �xE%kmy9r G9K*tvG+w<J,E%s&{>G+kop,J,l+s?p,r {>G7�2)E�-� �*�%
;
	<,),��= 6 ���5��13��!-�#� �Y13/C�?��$ ��( �3�@� 

<�(>43�21:�?�@/ � ��!,(>$&/0�2$-(3; �+q+tvK>E%k � y+tvq�p,E#J��9��É ��Ç>Ì9��É%Î>Î>Ç9�

Æ ÈvÇ>Ç3Ï3�>{>y9G�D<�;M¸tvu u t>s&E>� �xr s-y+tvE#u � � � {>y9E#G7��tvG+w r�{>G+tvu w KS��Ò*J,E#E#G���E#J,K+�b´hpoÁ�{v¦.q+t>k,kFkm{>u l�p,r {>G|p,{)p,y9EJ,E#G+w�E#J,r G9K\E%��l+t3p,r {>G|·�´�km��G�p,y9E%kmr k�{v��J-t:�<p,J-t>s&r G9K<tvG+w}J-t>w�r {�kmr po�<�}E&p,y9{�w9k#��ÓCG ��tvl9J,E#E#G � ��Ñ�p,{>G9E>�E%w�r p,{>J%�/��13'�����/C�&!9
b!,(,�+8��2$?���P�*�%
;
	<,),��= 6 &('8��!,1%$-�-�-43�@� 
3�"!3���>{>u l9�}E}È�É>�9q+tvK>E%k�Ç9É>É ��Ç�ÈvÌ9�*�>l9u �É%Î>Ê�Ë��
Æ ÈvÇv°vÏ3�>{>y9G�D<��M¸tvu u t>s&E>��	\E#u u kS´�� "�u �)��l9r kop%�vtvG+w "�J,r s�´�����tvr G9E%k#��´ J-t:�*p,J-t>s&r G9K*tvu K>{>J,r p,y9� ��{>JSq9J,{>K>J,E%ko¦kmr �>E}J-t>w�r {�kmr po�>�)ÓCGA�>E&µ�J,E#��jVtvG9E>��E%w�r p,{>J%�K��13'�����/C�&!�
b!,(,�+8��2$?���P�*�%
;
	<,),��= 6 &�����!,1%$-�-�-43�@� 
3�"!3��>{>u l9�}E�ÈvÇ9��q+tvK>E%kbÇ9É:Í/��Ç�È3°+���>l9u ��É%Î>Ê>Î9�
Æ ÈvÇ�Í:Ï��xr G9Kv��l�M¸tvG9K+� ��l3nol9G Ibtv{+��tvG+w ��l9G+kmy9E#G9K KSE#G9K+� ´ G9E#Á q9J,{>K>J,E%k,kmr �>EaJ-t>w�r {�kmr po� tvu K>{>J,r p,y9�p,y9J,{>l9K>y=p,y9E<l+kmE\{v��t>s#s&l9J-t3p,E���{>J,��¦0�2t>s?p,{>J-k#�4��13'�����/CB � 
b!,(,�+8��2$?�?�VÉ%�+�2Ç���· Ç>Ì>Ç'��Ç9É%Ì9�+É%Î>Î�È��
Æ ÈvÇ>�3Ï�Ò*J,E#K>{>J,�D�+��M¸tvJ-w�� �xE%t>kml9J,r G9K�tvG+w5�}{�w�E#u r G9K�tvG9r km{vp,J,{>q9r s}J,E$#+E%s?p,r {>G7��ÓCG "�w�ÁFr G "�� � t3p,�Yl9u u0�E%w�r p,{>J%�-��13'�����/C�&!8
b!,(,�+8��2$?�5�P�*�%
;
	<,),��=e6 ��G ��!,1%$-�-�-43�@� 
3�"!3���>{>u l9�}E\Èv�9�>q+tvK>E%kbÈv��Í/�9È�ËvÈ��v´ � �

K�J,E%k,k#�(�>l9u ��É%Î>Î�È��
Æ ÈvÇ�Ë%Ï�Ò*J,E#K>{>J,���+� M¸tvJ-w��3tby9E}D�´�r�Óo´�� � "Qu r K>y�p,r G9Kakmr �Yl9u t3p,r {>G�tvG+w�J,E#G+w�E#J,r G9Kakm��kop,E#�|�<ÓCG�´�G+w�J,E#ÁÒ*u t>k,kmG9E#J%�%E%w�r p,{>J%����!,1%$-�-�-43�@� 
3��1 ���*�%
;
	<,),��= 6 ����� �b!?; (3��4>1 HM+�; 13!?�24>( H[����; �4G ����G��%H �������%!3� � {>��¦q9l�p,E#J<Ò*J-tvq9y9r s#k�K�J,{�s&E#E%w�r G9K�k#��´�G9G�l+tvu � {>G���E#J,E#G+s&E�Ñ�E#J,r E%k#�+q+tvK>E%kF°�ÍvÎ'��°�ËvÈ���´ � � Ñ�ÓmÒ<Ò\D�´�K ���´ � � K�J,E%k,k#�(�>l9u ��É%Î>Îv°+�[ÓmÑ�Ib�hÌ3¦CÊ>Î�Ë3Î9É&¦C�>��Ë%¦CÌ9�
Æ ÈvÇ>Ê3Ï�Ò*J,E#K>{>J,� �+�.M¸tvJ-w�� tby9E�J-t>w�r tvG+s&E�u r K>y�p,r G9K kmr �Yl9u t3p,r {>G tvG+w J,E#G+w�E#J,r G9K km��kop,E#�|� ÓCG ´�G+w�J,E#ÁÒ*u t>k,kmG9E#J%��E%w�r p,{>J%�-��!,1%$-�-�-43�@� 
3�=1 �8�*�%
;
	<,),��= ���9� � {>�}q9l�p,E#J�Ò*J-tvq9y9r s#kGK�J,{�s&E#E%w�r G9K�k#�7´�G9G�l+tvu� {>G���E#J,E#G+s&E�Ñ�E#J,r E%k#��q+tvK>E%k)°�ÍvÎ'��°�ËvÈ��S´ � �)K�J,E%k,k#���>l9u � É%Î>Îv°+� ÓmÑ�Ib� Ì3¦CÊ>Î�Ë3Î9É&¦C�>��Ë%¦CÌ9� ��E#u w r GÐ�J,u tvG+w�{+� � u {>J,r w9t9�
Æ ÈvÇ>Î3Ï<´�u tvGOM¸t3pmp<tvG+w ��tvJ 
 M¸t3pmp%�E)�43A3(3��$-�-4�)��+�@')(3/0�213�½(3��45<��&��4>�&!?�@� 
�N+�-$-8��+� 
&�+�?�5@;N�89�-13! �x(3��4

��!,(>$&/0�2$-�&��´Fw9w�r km{>G�¦qM�E%kmu E#�nK�l9�9u r kmy9r G9K � {>�}q+tvG��>��É%Î>Î�È��
Æ È3°�Ì3Ï ��tvG 
�M�E#K>y9{>J-kop%��Ò\tvJ,� ��{�{>q�E#J%�>tvG+wnr�{>G+tvu wjKS��Ò*J,E#E#G���E#J,K+�+ÓC�}q9J,{3�>E%w}s&{>�}q9l�p-t3p,r {>G+tvu9�}E&p,y9{�w9k��{>JFJ-t:�}p,J-t>s&r G9K+�/)E�-� N�!,(3�9�#(>$&/0�213�9�Y13��
b!,(,�+8��2$?�?��Ç+�oÉ:��· Í>È/���>Î9�2��tvG�l+tvJ,�xÉ%Î>Êv°+�
Æ È3°+É&Ï�Ñ�p,E#q9y9E#G ���GM�E%kop,r G7�;��tv�}E%k�D<�*´�J,�>{+�*tvG+w 	\E#G9G9E&p,y "���tV{>J,J-tvG+s&E>� K�J,E%w�r s?p,r G9K J,E$#+E%s?p-tvG+s&E��l9G+s?p,r {>G+k|��J,{>� s&{>�}q9u E&� kml9Jm�2t>s&E%k#� ��13'�����/C�&! 
b!,(,�+8��2$?� �:��!,1%$-�-�-43�@� 
3�½1 �Q�*�%
;
	<,),��= ��G !3�Èv�+�0È>��· È>Í>Í/�9Èv�v°+���>l9u ��É%Î>Î�È��[ÓmÑ�Ib�hÌ3¦oÈvÌ9É&¦oÍ�É:ÍvÊ�Í:¦mË�����E#u war G � y9r s#tvK>{+��ÓCu u r G9{>r k#�
Æ È3°�È:Ï�	}� ���VM�y+tvG9K+�2�+�7Mh�9Ñ�{>G9K+���+�VMh� � y+tvG9K+���+� ��� 	\r �|�VMh�9Ñ�� � y9{+� � ���5�LK�tvJ 
���tvG+w}Ó?� ���9Ñ�{>G9K+�Ð*s?p,J,E#E&¦.J�·�tvG�t>w9tvq�p,r �>E�{�s?p,J,E#E<��{>J�E&��s&r E#G�p*J-t:��p,J-t>s&r G9K+�,�.#	#	#CN�!,(3�9�#(>$&/0�213�9�}13� �V� �?�+(3; � � (3/0�213�(3��4���13'�����/C�&!5
b!,(,�+8��2$?�?�[É���°���· Çv°�Ç'��Çv°�Î9�Vr�E%s&E#�Y��E#J�É%Î>Î�Í��[ÓmÑ9Ñ�� É%Ì�Ë>Ë%¦oÈv��Èv�9�
Æ È3°�Ç3Ï���tvJ 
 rY�aM�y9E#E#u E#J%� ��{>r s-y9r�Ñ�t3p,{+��tvG+w 	<t3p-kml+kmy9rSÓ 
>E#l+s-y9r0� � {>G+kmE#G+kml+k*kml9Jm�2t>s&E%k���{>J*�}{�w�E#u r G9K|Ç>w{>��noE%s?p-k*��J,{>� �Yl9u p,r q9u E)J-tvG9K>E}r �)tvK>E%k#�}ÓCG?�,)K<,� ) �?')( 
�� �[��4>�&!-�?/C(3��43�@� 
��}13!��:�,891,�F6 �('�� �Y� �

�b!?; �-(3�9�IH 
 )�!3�9q+tvK>E%k*É:È>ÈvÎ'��É:ÈvÇ>�9� ��t:��É%Î>Î�Ë��
Æ È3°>°vÏ�t\�TM�y9r pmp,E%w��=´�G¸r �}q9J,{3�>E%w�r u u l9�}r G+t3p,r {>G¸�}{�w�E#u���{>J�kmy+t>w�E%w�w�r kmq9u t:�>����13'�'����+�2$-(3/0�213�9�a1 �}/�89�
)E�-�x��ÈvÇ+�2����· Çv°�Ç'��Çv°�Î9�+É%Î>Ê>Ì9�



É%Î�È ��� �b©T������	���������

Æ È3°�Í:Ï�Ò*E#{>J,K>E�M�{>u ��E#J,K+� ��� 
v�@/C(3;/�?')( 
�� �}(3!0���@� 
v� Ó "�"�" � {>�}q9l�p,E#J�Ñ�{�s&r E&po� K�J,E%k,k#��j7{�k}´�u tv�}r p,{�k#�É%Î>Î>Ì9�
Æ È3°��3Ï�tbr E#G�¦�t[kmr GoM�{>G9K+�=K�y9E#G9Kv¦C´�G9G ��E#G9K+��Ñ�r l�¦ ��tvG9KxÐ�J%��tvG+w M¸tvr ¦ �*r G���K+��ÓCu u l9�}r G+t3p,r {>G�{v��r �)tvK>E&¦�+t>kmE%w={>��noE%s?p-k#�F��13��!?��(3;[1 ���V� �?�+(3; � � (3/0�213�5(3��4���13'�����/C�&!5
b!,(,�+8��2$?�?��Î+�2Ç���· É>É%Ç'��É:È�Ë���É%Î>Î>Ê9�
Æ È3°�Ë%Ï�tbr E#G�¦�t[kmr GjM�{>G9K+�JK�y9E#G9K�´�G9G ��E#G9K+��Ñ�r l�¦ ��tvG9KYÐ�J%�>tvG+w�M¸tvr ¦ �*r G)��K+�+ÓCu u l9�}r G+t3p,r G9K<r �)tvK>E&¦.�+t>kmE%w{>��noE%s?p-k#�SÓCGQ�F(>$&� ��$9
b!,(,�+8��2$?��6 �('0�P���-13��; H��}13!,�-(I!3��Ð*s?p,{>��E#J<É%Î>Î�Ë��
Æ È3°�Ê3Ï<´�G+w�J,E#Á M�{�{+� � t>kop<J-t:��¦.q�{>u ��K>{>Gxr G�p,E#J-kmE%s?p,r {>G7��
b!,(,�+8��2$?��
��&'Y�?��q+tvK>E%k\Ç>Î>Ì'��Ç>Îv°+�7É%Î>Î>Ì9��ÓmÑ�Ib�Ì3¦-É:È:¦oÈvÊ>�9É%�>�3¦CÇ9����E#u war GxI�{�kop,{>G7�
Æ È3°�Î3Ï<´�G+w�J,E#Á M�{�{+�7D�t:�Yp,J-t>s&r G9K�q�{>u ��K>{>G+k�l+kmr G9K�kmq+t3p,r tvu�kml9��w�r ��r kmr {>G7��
b!,(,�+8��2$?�K�?�+/C�&!��&(>$-�x6 ��G>��q+tvK>E%kÉ%Êv° ��É%Î9É>� ��t:��É%Î>Î�È��
Æ È>ÍvÌ3Ï���r tv{>u r G�M�l7�=´ u r G9E%tvJm¦0p,r �}E)kmr �}q9u E)��{>l9G+w�r G9Kx�>{>u l9�}E)tvu K>{>J,r p,y9�|�A
b!,(,�+8��2$?��
��&'Y�E� � �?�7q+tvK>E%kÇ>Ì9É ��Ç>Ì>�9�+É%Î>Î�È��[ÓmÑ�Ib�hÌ3¦-É:È:¦.°�Ì>Î>��Ë3Ç3¦oÍ�����E#u war GxI�{�kop,{>G7�
Æ È>Í�É&Ï ��� ��l7��KS��r�E#��E#�>E%sv���+� ��tvu r 
���tvG+w t\� ��t:Á 
�r G+k#� ÓCG��>E#J-kmE|K>u {>�+tvu�r u u l9�}r G+t3p,r {>GQ·�DFE%s&{3�>E#J,r G9KJ,E$#+E%s?p-tvG+s&EF�}{�w�E#u k�{v��J,E%tvu9k,s&E#G9E%k���J,{>� q9y9{vp,{>K>J-tvq9y+k#�+ÓCG�´���DF{�s�
�Á�{�{�w��vE%w�r p,{>J%�J��13'�����/C�&!E
b!,(%$�+8��2$?���P�*�%
;
	<,),��= 6 ���5��!,1%$-�-�-43�@� 
3�"!3�+�>{>u l9�}E}É%Î9��q+tvK>E%kFÈ�É:Í/�9È>È3°+��´Fw9w�r km{>G M�E%kmu E#�=j7{>G9K>�)tvG7�´�l9K>l+kop�É%Î>Î>Î9�
Æ È>Í>È:Ï �*r �#y9{>l ��l7�0��1%4>�&; �@� 
¸(3��49#F43�@/0�@� 
0<��-(3; ��$-�&���?� � �@/�8��?')( 
�� $���(:�#�-4 N+�-$-8��+� 
&�+�?�?�jK�y;r p,y9E%kmr k#�

��G9r �>E#J-kmr po��{v� � tvu r ��{>J,G9r t9�9I�E#J 
>E#u E#�>�9ÈvÌ>Ì>Ì9�
Æ È>ÍvÇ3Ï<I�{>J,l�p�u�tvu r 
���Ò*{>J-w�{>G � u tvq�Á�{>Jmp,y��>��tvG+w � Jmp,{>�}r JaÐ��9u {>G+kmE 
���´�G�E&��s&r E#G�p=s&{�w�E&¦.�+t>kmE%w~�>{:��E#u ¦p,J-t:�>E#J-kmr G9K�tvu K>{>J,r p,y9�|�;��13'�����/C�&!5
b!,(,�+8��2$?�;+V13!?��'��7É%�+�0È>��· É>É%Î'��É:ÈvÊ9��É%Î>Î�Ë��VÓmÑ9Ñ�� Ì9É%��Ë%¦mË3Ì�Í>Í��
Æ È>Í3°vÏ��xr G[u�y9r<Ñ�y+tv{~tvG+w���{>J,�)tvG Ibt>w�u E#J%� ´�G+tvu ��kmr k=tvG+w�t>s#s&E#u E#J-t3p,r {>G {v��q9J,{>K>J,E%k,kmr �>EaJ,E&²+G9E#�}E#G�pJ-t>w�r {�kmr po�}�}E&p,y9{�w��[ÓCG �xr s-y+tvE#u � � � {>y9E#G7� � u tvl+w�EGK�l9E%s-y7�9tvG+w � J-tvG+s&{>r k�Ñ�r u u r {>G7��E%w�r p,{>J-k#�(+V13��!?/�8

#���!,1

v!,(,�+8��2$?� �}13!��:�,891,� 13� <��&��4>�&!?�@� 
v��q+tvK>E%k�È3°�Ë �9È>ÍvÊ9� "�l9J,{>K>J-tvq9y9r s#k#���>l9G9E½É%Î>Î>Ç9� y9E#u w r G
K�tvJ,r k#� � J-tvG+s&E>��É#° ��É%�E�>l9G9E}É%Î>Î>Ç9�

Æ È>Í>Í:Ï ��{>G9K�u�y9{>l)tvG+w ��l9G+kmy9E#G9K�KSE#G9K+� tby9E�kml9q�E#Jm¦.q9u tvG9Eb�9l�µ�E#J�·>´�G)E&��s&r E#G�p���{>J,��¦0�2t>s?p,{>J�E#�3tvu l+t3p,r {>Gtvu K>{>J,r p,y9� ��{>J�q9J,{>K>J,E%k,kmr �>E�J-t>w�r {�kmr po�>�4��13'�����/CB �>
b!,(,�+8��2$?�?�[É%�+�0È>��· É:Í�É ��É:ÍvÊ9��É%Î>Î�È��


