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THÈME 1





���������
	��
���������
	����
�����������
������	�������� �
�!����"�	�#$"�����	����
%�����&�'���&��(�����
)*�
"+�,�
�-'��*	�"�����	������.�/�,�0��	��1���
	�2�'3������"����
��'3�����
	4�,�

57698�:<;>=�?A@A?�B�6DCECGFIH�=KJ4FML$N3FGCECEOQP�H
R16QL9B1S
TU?3V�S
W�6DJYX
Z ?�B�6DCGCEFIH[X!FECGCEOQP�H]\QS
W�6DJYX_^a`�CEOQJ�Fb6!cedfJ

g�J�OUh�Tji�k3=�l�=�N�mnl

o�p1q/r�s�t�uwv�x1y�z|{|}~{|�U�Dz[��z|s�{|}����Dx��7{|s�}�y���{|�����Qr$r3x1�1z|�/�9y�z|�U�1}�s�y�{|s�}�}��a}�y�q/r�s�}��1z|}�y��Iz|�1x1��}
�7�I�9��s�y����7�1�������

���9�1���a�Iy��1s��Is��4p1s/�A�4p1s(���a�9�Q�U��u��Ux1z|{|{|s�y$t/�U�U��uw�U�3���9�Us�}

 n¡�¢�£�¤/¥�¦9£9§ ��¨a�1{[z|��z|y����D���9{|{|s�{[z|}4r©�Is�{|z|s�}��U��y4���9�1}4r�z[}ª}�z|�U�1}��9«�r�s�}�}4�9�Ds�}���s�yI¬�s�s��­���I�a��s�}�}�s�}¯®±°,�9¬�s�²Us/��³��9}
¬��Q�ª´U}�y��9y�z|�U�1}��D�Is��1�Uy�z|�ay�s��1�1s���y���r$�9���µ�Us�y�p1z|}±´Dz|�1���9«¶���ar$r3x1�1z[�/�µy�z|�U�1}/³1z|y�z[}��1s���s�}�}4�D�I��yª��x1}�s3���Qr$r3xa·
�1z|�/�9yªz[�D�¸{|z|�����U�Az[s�}¯³<´U�1�9¬����9}�¹ºs�}�}��9�Us*���µ}�}�z|�1��³!¬�p1z|�4p s��1}ªx��Is����9y��$s�¨a�4p��µ�1�Us�}~�!s�yI¬�s�s������U�ª�9{|{[s�{�y4�9}�´U}��9«
�3}4�Dr�s��9�1�1{|z|�/�9y�z|�U�<®7»�x��ª�Is��Qyª{[�U³a�U�1{|�º¹­��¼~½M¹¾s�}�}4�9�Us����9}�}ªz[�1�$¼¿�Qy�s/�À«¿�9��s/Á�z|}�}�y�z|{|{<x1}�s��<³��9�1�Âz|y�}�x1}�s���s��/�Ur�s
r��Q�Is����Qr��1{[s�¨
®�¼M�Â�Q�I�1s/�Ãy���}��D{[²Ds~y�p1z|}����I�U�1{|s/rº³1���1s�¬Ä{Å�9�1�Dx��9�Us��/�9{|{|s��­¹ºs/��ÆÇs��$¬��9}7�1s�²Us�{|�U�!s�� Èaz[yª}��1x��À·
�!�U}�s�z|}�y��$�9{|{|�9¬Éy�p1s�x1}�s/�A}K�µ�ºs/�9}�z|s/�����U���9{|{|s�{|z[}�r-���I�D�Q���Ur$r�z[�1�3���9}�s��Â�U�º���Qr$r3x1�1z|�/�9y�z|�U�1}�x1}�z|�1��¹¾s�}�}4�9�Ds
���µ}�}�z|�1��®
¹¾s/��Æ
s�� z|}$�9�Ê�9y�y�s/r��1y�y��Ë���I�9²Qz|�1sº�9�>�9�1}�y����9��y�{Å�9�1�Ux��9�Ds*yª�­}��!s���zÌ«M�.y�p1s$���Qr$r3x1�1z|�/�9y�z|�U�1}3�9«~�º�1z|}I·

y��Iz|�1x1y�s��¸�9�1�1{|z|�/�9y�z|�U��z|�1�1s���s��1�1s��ay�{|��«f�I�Qr-�µ�Q�º��x����As��Qy�x1�1�1s/�I{|�Qz|�1�º���Qrnr�x1�1z|�/�9yªz[�D�­{Å�¯�Us/��®�Í��9}�s��­�D�­y�p1z|}
}ª��s���z]Î��/�9y�z|�U�<³1��¹ºs/��Æ
s��Â���Qr��1z|{|s/��¬�z|{|{
�Us��1s/���9yªs�}�s�²Us/���µ{�{|s�²Us�{|}��9«+zÅr��1{|s/r�s��ay4�9yªz[�D�$«M�Q�7�µ{[{
���Qrnr�x1�1z|�/�9yªz[�D�
���AzÏr�z[yªz[²Ds�}~Ð���Î��I}�y�zÅr��1{|s/r�s��ay4�9y�z|�U�Â���9}�s��$�D�Ñ�ÃÒ±¹Ó�Q�7¹Ë�7¼����a�1sU³1�9�1���3}�s����U�1�$�D�1sU³Qr��Q�As�}���s���z]Î��U³�r��Q�Is
s�ÔÂ��z[s��ay/³¯�1zÅ�Is���y�{|��zÏr��1{[s/r�s��Qy�s����U�3y��U�3�9«����1s�yI¬��Q��´,{Å�¯�Us/��³¯�Q�<��r��Q�As�}���s���z]Î������Qrnr�x1�1z|�/�9yªz[�D��{Å�¯�Us/�7½M�9��yªz[²Ds
r�s�}�}4�9�Us�}¯³U}�p��U�As��Ñr�s/r��Q�I�U³asU®Õ��®ÌÁ�y����Q�a���9}�}�y�p1s��9²Us/�Ap1s/�9��z|�ay4�I�a�1x1��s��º�Q�ºr�s�}�}��9�Us����9}ª}�z|�1�${|z[���ª�U�Iz|s�}/®
��}�«M�Q���9�a�����µy4�¯·f���I�a��s�}�}�z|�1��y��a�U{M³Uy�p1s,s�¨Q�!s/�IzÅr�s��Qy��9y�z|�U���9«�yªp1s~¹ºs/��Æ
s���{Å�9�1�Ux��µ�Us�¬��9}��9«
�U�Q²az|�Ux1}7�1s�s��<³

yªp1s/�Is�«b�a�Is�y�p1s$y��U�1z|�$�µ«Kyªp1z[}3¬��Q��´º¬,p1�U}�s$�9zÅr
z|�1z|y�zÅ�9{|{|�Êz[}3y��­s�¨a��s/�AzÏr�s��Qy3y�p1z|}�{Å�9�1�Ux��9�Ds$�U�>�Is/�µ{�s�¨Ö�Ur��1{[sU³
yªp1s��­y��$���A�U���U}ªs�}��Qr�s�s�¨Qy�s��1}ªz[�D�1}~¬�p1z|��p����I�9²Us�y��$�!s*�1s���s�}ª}4�U�I�Âz|�¸yªp1s*�9�1�1{|z|�/�9y�z|�U�1}����9}ªs��­�U�Ë���Qr$r3x1�1z]·
�/�µy�z|�U�1}7�a�$¹ºs�}�}4�µ�Us~���9}�}ªz[�1�!®¶oKp1z[}�¬��Q��´�z|}����ar��1{|s�y�s���¬,z[yªp1z[�Ây�s/�Ur×���7�1�������º½M»��Qr��1x1y�s/���1s�yI¬��a��´U}7�µ�1�
��z|}�y��Iz|�1x1y�s���}��a}�y�s/r�}4Á<¬,z[yªp*yªp1sK»,��¼fØK·À»�Ø�����ÙÄ¼ÚØ~�,¼M�ÉÆ
�Q���ª�9z|�1s�¬,z[yªp1z[��y�p1s�«f���Ur�s�¬��Q�ª´��9«������D{[{Å�9�!�Q���9yªz[�D�
¬,z[yªp­y�p1s�»�s��Qyªs/�~»�p��D�I{|s�}±°,s/��r�z|y�sº½MÆ
�Q���ª�9z|�1s�»�s��Qyªs/���9«�»K�Qr���s�yªs��1��s�z|� ¹º�a�1s�{[z|�1���9�1�¸»��µ{[��x1{Å�9yªz[�D�¸¬,z[yªp
°,z|�Up­��s/�Ú«M�Q��r$�µ�1��s/Á�®
¼¿��yªp1z[}����9�!s/��³U¬�s�¬,z[{|{!Î��I}�y��9²Us/�I²az[s�¬Ûy�p1s����9}ªz[��}��9«<y�p1s�¹ºs/��Æ
s��$}ª�Q�ay4�9¨��9�1��}ªs/r$�9�ay�z|��}/³9��s�«M�Q�Is�y4�9{Å´Dz[�1�

�µ���Ux1y�y�p1s�s�¨a��s/�IzÅr�s��ay4�9yªz[�D�Ñ�9�1�ºs�¨ay�s��1}�z|�U�º���D�Iy�}��9«+y�p1z|}�{Å�9�1�Dx��9�UsU®
Ü¾ÝQÞ
ßIà�á�¤9â+¢¯§ ���D���9{|{|s�{[z|}4r¾³~¹ºs�}ª}4�9�Us­���9}ª}�z|�1��³7���ar$r3x1�1z[�/�µy�z|�U�Ê{|z[���ª�U�Iz|s�}/³�s�¨a��s/�AzÏr�s��Qy4�µy�z|�U�<³7s�¨ay�s��1}�z|�U�<³
¹¾s/��Æ
s��U³1{Å�9�1�Ux��µ�Us

ãEä
åIæÀç¯è7å�é�ê|æÀëbì/í

î<îÇï
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local level
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Neighbor[-2][2]

Neighbor[-2][1]

Neighbor[-2][0]

Neighbor[-2][-1]

Neighbor[-2][-2]

Neighbor[-1][2]

Neighbor_North
             _West

Neighbor_West

Neighbor_South
           _West

Neighbor[-1][-2]

Neighbor[1][2]

Neighbor_North
          _East

Neighbor_East

Neighbor_South
         _East

Neighbor[1][-2]

Neighbor[2][2]

Neighbor[2][1]

Neighbor[2][0]

Neighbor[2][-1]

Neighbor[2][-2]

Neighbor[0][2]

Neighbor_North

Neighbor_South

Neighbor[0][-2]

j :  Second dimension

 i : First dimension

Displacement according to i Displacement according to j
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North_neighbor

West_neighbor East_neighbor

South_neighbor
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