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Creation des images de test :
integration sur un voisinage de taille 11x11 autour des pixels
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Creation des images de test :
valeur de la fonction au pixel
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Creation des images de test :
integration sur un voisinage de taille 11x11 autour des pixels
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/ '!1@z41@���O� %W��#,)mK�),( / (�#QV���PUIJK8C / eB'G* ':K�(�#,(<),(�IJB�E��x)QIJK�)���# / ��#�(<1�'.%���#@0 #�� / ��#�*F'DP�)��WK8C�#vP %	IG)QI�#��WB�#,(�X / ��#fE��
/ '�1�'.)[C,(�*�� q�q r E�eB'G* ':K�(�#�(<),(�IJBV#QIJB�)P*F'DC[CQV�#P�4)bE��N)-'.( /</ �M(�E��WB;),((':K����3�4) / 'y#��WK / �I)[C-'DB�#8�pIJC,1�'.),(�IJBt(�B�)��WC8Q (<1�'.%���#
*ZIJB�#,(�E8VWCQV��=��#�) / '�)[C-'DB�# / '.),(�IJB�% / IJXH' / ���0^(��WB!�WB;)��WB	E�K�� / '�'MKH' / (<)QVLE�� / e (<1�'.%��LC���*ZIJB�#�)[C[K�(<)��=��#,)��2IJB�*4),(�IJBYE�� / '
P8CQV�*4(�#,(�IJBl'6a���* / '�'MK�� /</ ��IJB�*ZIJB8BH'32�) / �NE8VWP / 'G*��41@�WB�)��WB;)[C�� / ��#$(<1�'.%���#R0 #����4)�E�K!B	IG1LX8C���E�e (<1�'.%���#�K�),( / (�#QV���#
P<IJK8C5*��4),)��bC���*ZIJB�#�)[C[K�*4),(�IJB��H1�'.(�# / ��#$'DK�)��WK8C�#�B�eB'DXUIJCQE��WB�)
PH'G#�*���#�'G#[P7��*4)�#��
��(�BH' / �41@�WB;)5�WBK#��
XH'G#`'DB�)�#[K8C / �WK8C^1iI/E %4/ ���[0�'#���WC^�4)c^�'DBH'JE��L1iIJB�)[C��WB;) ':K���PUIJK8CjE���#ja�' / �WK8C�#cV / �Wa&V���#cE��,) � �
( / �]Z[(�#,)��oK8B a&I / K�1@�M*ZIJB�#,(�E8VWC-'DX / �kE��=#9I / K�),(�IJB�#�a&VWC,(j\s'DB�) / ��#R*ZIJB�)[C-'.(�B�)���#NE[(�#�*WCQV4),(�#QV���#�E��NC���*ZIJB�#�)[C[K�*4),(�IJB PH'DC
!$#��3 $(�B�#,(�� / ��#�*ZIJB;)[C-'.(�B�)���#kE��mC���*ZIJB�#,)[C[K�*4),(�IJBv�2IJK8C[B�(�#�#-�WB�)LE��M1iIG(�B�#=�WBV1iIG(�B�#NE�e (�B[�pIJC,1�'.),(�IJBOK�),( / � / IJC�# 'MK��
) � 'DK�%�1@�WB;)���� q ��*4(O��#,)���#-#��WB�),(�� /</ �41@�WB;) / (�Vkd / '@)-'.( /</ �LE���#L*F'DP�)��WK8C�#��H�4)�d / e����3�4)�E�e (�B;)QV4%�C-'.),(�IJBuE�� / ' / K�1�( % C��
#[K8C / '=#[K8C8� 'G*��
P %	IG)QI�#-�WB�#,(�X / ��B	IJB[QSB:K /</ ��� �l'.(�#^*�e���#�)^*��4),)���P %�J[#,(('MK���E���#^*F'DP�)��WK8C�#��[�WB�P8CQI6a&I ':KH'DB;) K8By���3�4)cE��
1iIFJ��WB8B��NE�� / ' / K�1�( % C��oC��ZyWK��Nd@#-'�#[K8C8� 'G*���� 'MK�(3(<1mP / ((':K�� / e��]ZC(�#,)��WB�*��NE�� / (<1�(<)���#
E�'DB�# / 'kC���*ZIJB�#,)[C[K�*4),(�IJB!PH'DC
!$#��
%�BHP�WK�)�#�(<%�BH' / �WC"':K�e K8B � 698;:P<%8;:kE��_E8IJK�*��WK8C��hK�),( / (�#QV�PUIJK8C�)[C-'.(<)��WC / eB'.1LX�(<%�K8R6)QV�E�KHB	IG1LX8C��!E��K#QI / K�),(�IJB�#
a&VWC,(j\s'DB�) / ��#$*ZIJB;)[C-'.(�B�)���#bE��bC���*ZIJB�#,)[C[K�*4),(�IJB��3'G#�#QK8C���#��WK / �41@�WB�) 'MK��oE���#L#QI / K�),(�IJB�# / (�#-#QV���#�#QIG(��WB;)$*&%	IG(�#,(���#�� q �
CQV�#[K / )-'.)$��#,)$#QIJK8a��WB�)�P8CQV]�2VWC-'DX / �M'DKK� '.(<) ':K��N#-'DB�#=�7698;:P<#8>:��	B�e (<1mP<IJC,)���':K�� /</ �N#QI / K�),(�IJB!P7�WK�)�z4)[C��N*&%	IG(�#,(����*��
':K�(�P7�WK�)
E8IJB8B��WC
E���#cCQV�#QK / )-'.)�#51iIG(�B�#5#-'.),(�#,�6'.(�#-'DB;)�#��

g"�$)[C-'Za�'.( / �qg3(�B � #��<E��
g"(�By�4) ! %:K�1 #6e (�B�#�*WC,(<)jE�'DB�# / 'N*ZIJB�),(�B:K�(<)QVbE�����0�'#���WC�� 6 �����4)k( / #��
XH'G#���#QK8C / �51@z41@�
1iIME %4/ ���	g?��#$'DK�)��WK8C�#�C��]�pIJC,1NK / �WB;) / '�':K���#,),(�IJB_E�� / e��]ZC(�#,)��WB�*��NE�� / (<1�(<)���#��pIJB	E�'.1@�WB�)-' / ��#bd / ' !$# E�� / '=�6'JyZIJB
#[K�(�aG'DB;)�� �3)[CQIJK8a��WC / '_E[(�#,)[C,(�X8K�),(�IJB\E���#P� 'G*4)��WK8C�#NE���!$# n � ����� : ���-� �P:P<	��
���� � <#8�o� � 'DKFE�� / d_E�� / '�'MK�� /</ � / ��#
(<1�'.%���#�� #�C���*ZIJB�#,)[C[K�(<)���#�E��WaC(��WB�)�#,(<%�B�(j\H*F'.),(�a��41@�WB;)�E�� / '�a&VWC,(<)QVR)��WC[C-'.(�B��� � ��#,)��WB:aC(�#-'.%&VbE�'DB�#cK8B�*F'G# CQV�� / �
)-'DB	E[(�# 'MK�e�dR1�'�*ZIJB8BH'.(�#-#-'DB�*�����)QIJK�)���# / ��#-V4)[K	E���#�P8CQV�*ZVZE��WB�)���#jB��$#6e (�B�)QVWC���#�#`'.(��WB�) ':K�eB'DKy*F'G#m�WB�),(��WC ) � �Mg{e��WB �8�WK
#QIJK / �Wa&V���#,)5*�� / K�(�E�KK%�'.(�B�E��P)��41mP�#
E�'DB�# / ��#��]Z/PUVWC,(<1@�WB�)-'.),(�IJB�#��
g"��#�'DK�)��WK8C�#�E8IJB8B��WB;)mE���# / (<1�(<)���#md� � ��P<IJK8CkE���#M' / %&IJC,(<)�%�1@��#�* / 'G#�#,(('MK���#LE�� !$# )�� / #�'MK���*��WK[ZTXH'G#QV�#=#QK8C
K8B���#,),(<1�'.)��WK8C �! �� �H�4)R'Za���*�K8B�� %;JMPUIG)�% % #���E���1iIJK8a��41@�WB�) / IC*F' / E��N)[C-'DB�# / '.),(�IJBl�WB�)[C�� / ��#5(<1�'.%���#R0 #�� !;(
/ �NC���*F' / '.%��M�4) / '�#[K8P8P8C���#-#,(�IJB E�KYX8C[K�(<)�B��=#9IJB�)�PH'G#L)[C % #
XUIJB�#�� / ' / (<1�(<)���P8C-'.),(('MK���E�K�� 'G*4)��WK8C�E��"!$# ��#,)�E��
 ��� 0���`���g?'laG' / �WK8C� ����� � �y��#,)�aC(�a��41@�WB�)N*ZIJB�#-�4( /</ V����3�4) / 'va�' / �WK8CoE�� / ' / (<1�(<)��M)�%	VZIJC,((':K�����#�)R��#�),(<1iV��id
 ��� ��� �@#QIJK�#�E���#R*ZIJB	E[(<),(�IJB�#�E��=#,(<1NK / '.),(�IJB��7rkeB'DK�)[C���PH'DC,)��nE���#�V / V41@�WB�)�#R*ZIJB�*��WC[BH'DB;) / �oB	IG1NX8C��kE�e (<1�'.%���#
#[K���#-'DB�)md!K8B��vXUIJB8B��vCQV�#9I / K�),(�IJBE#QIJB;)�E8IJB8B	V�# � !;( / '_PH'DC,),(����2C-'G*4),(�IJB8B�� /</ �lE��� � ��#,)������l' / IJC�# / �vB	IG1NX8C��
#[K���#-'DB�)�E�e (<1�'.%��N0 # ��#,)�� � � 

) ��!a)
PUIJK8C�K8BK� 'G*4)��WK8C�E���!$# �WB;),(��WC�� � � ) )" ��#,)�#[K���#`'DB�)��ng-eqIJX�)��WB�),(�IJB
E��P*���#�CQV�#[K / )-'.)�#5��#�)5�]Z/P / (('MK	V��oE�'DB�#��qg"(�B�� #������4)
E���#5#,(<1LK / '.),(�IJB�#$�WB�a&VWC,(j\H�WB;) / 'ka�' / (�E[(<)QV��

�v'DB�%X'DB	E$#$(bE�'DB�# � �v'DB�%l� #���'DXUIJCQE��WB�) / � P8CQIJX /&% 1@�]E�� / e K�),( / (�#`'.),(�IJB�E�e K8B XUIJB 1iIME %4/ �YE�� !$#��*2 / #
*ZIG1mPH'DC��WB�)
E��WK[Zy1iIME %4/ ��# XH'G#QV�#D#[K8C n # � 0_o �[�WBK#���P<I�#-'DB;) / '�'MK���#,),(�IJB�E�� / eqIJCQE�C��odLP8C,(�a;( / V4%�(��WC�E�'DB�# / �L1iIME %4/ �
E[(�C���*4) �&%��('*),+ IJK.-/��+0'*) �p'6a���*1'*) / ��#iIJP<VWC-'.)��WK8C�#fE��K1iIJK8a��41@�WB�)9(�B�)��WC8Q (<1�'.%���#x�4)2+ / eqIJP<VWC-'.)��WK8C
C��WP8CQV�#��WB�)-'DB;) / eqIJP�),((':K���E�KK*F'DP�)��WK8C�� 2 / #�XH'G#-�WB�) / �WK8C�V4)[K	E��R#[K8CjE���#cIJPUVWC-'.)��WK8C�#5'DC[X�(<)[C-'.(�C���#�E��L1iIJK8a��41@�WB�)��H�4)
E���#L#�JC#,) % 1@��#�IJP�),(('MK���#�aG'DC,(Y'DB;)bPH'DCR)[C-'DB�# / '.),(�IJB��3 �(�B�#�( / ��#P'DK�)��WK8C�#�C��41�'DC 'MK��WB�)�'MK�� / IJC�#&':K�� / �=1iIJK8a��41@�WB�)
B�e���#,){PH'G#p*ZIJB8BMKfE��^� 'JyZIJB���698>:=<%8;: ���4) 'MK�e ( / E8IG(<)-E8IJB�*�z4)[C��5��#,),(<1iV
d�PH'DC,),(�CjE���#a(<1�'.%���#m0 #��JK�),( / (�#-�WC / �D1iIME %4/ �
%bP�WK�)5*ZIJB	E�K�(�C���dkE���#��WC[C��WK8C�#$#,JC#�)QV41�'.),((':K���#��[)-'DB	E[(�# ':K�� / ��1iIME %4/ �3-@��#,)cP / K�#�'DP8P8CQIJP8C,(�V��H�4) ':K�e ( / *ZIJB	E�K�(<)
diE��=1@�4( /</ �WK8C���#�P�WC8�pIJC,1�'DB�*���#����IJK�)��]�pIG(�#$( / #R#,(<%�BH' / �WB;) ':K��=#,( / � $nIJK IJP�),(('MK��I��#,)�(�BMaG'DC,(Y'DB;)bPH'DC$)[C-'DB�# / '.),(�IJB
#[PH'.),(�I.Q )��41mP<IJC�� /</ ���?�4) 'MK�� / �=1iIJK8a��41@�WB;)NE�'DB�# / e (<1�'.%�����#,)�E��I) J/P�I)[C-'DB�# / '.),(�IJB]P8K8C���� / �M* %	IG(jZ]E�� / e K8BYE���#
E��WK[Zy1iI/E %4/ ��#�PH'DC�C-'DP8PUIJC,)�d / eB'DK�)[C��bB��P�6'.(<)cPH'G#�E��NE[(��UVWC��WB�*����
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+-,/. 021436587:9<;>=?;@5A1CBD,E,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.IH	J
+-,LK MONP36Q>B/79	14R?STSVU/7>=W7@XFBYU/7>=W1[Z	7@\]BY1^58;>9	R6BY1I58U/SV1IXTUYN<= ,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.	.IH
+-,`_ MONP36;>B/UYST14XTU/N	=bab1I5Ac<N>Z-U/7>=?=67d,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.	.	.

eIf g4f`h i]jIkIlnm`oLprqtsro`j[ukwv xCu4yzo|{}q[~[y��Cqt�����<qt{E��k4y�i:qt���[j8��fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�h[h�h
eIf g4f�� i]jIkI�nm`y�kIy���q[xCprp��>i^qt���[j8�'f�fzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�h[hAe
eIf g4f g i]jIkI�nm`yz{}qt���[j8�>o`ynu�qA��yT���Aq[�roLqt�Cm|yzkIy��nj[u@srj�x4��p�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�h[hV�
eIf g4f � i]jIkI�nm`yz{}qt���[j8�>o`ynu�qA��yT���Aq[�roLqt�Cm|yzkIyz��ln~�o|j�uCp�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�h[h8�

+-,|� MOUYST77>=$�RPZw587�36RW\[1CB/\[R?B�3?7]B/1�STN	B/R6XTUYN<= ,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.4K-.
eIf �Cf`h  ¡v lT���Cq[u@sro`m|m`j[u4uCynx4��kIy���o`�4�Cp¢fzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hV�4h
eIf �Cf�� £�m`~[j��ro|sr�4{EyVp%�4�rj��<j@p¤lVp�f�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hV���

+-,L+ ¥¦U/7>=6SE1�Z<7>\:BY7@SFa§;@XT¨?N-3?7>S27@©-U/STXT1C=�XT7>Sª,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.4K<«
+-,`« MO;@XV¨6N-3?7>S23¦¬|;@Z414BYR614XTU/N	= ,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.4K	
+-,L ®�Z414B/R?1IXVU/N	=¯3?7>SE°D7@58±²N<58a§14=?\[7>S�,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,F,2,F,2,F,G.4K<³

eIf´�>f`h µ·¶�y¸s�p�kIx�4��x4o¹sºfzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hV�[»
eIf´�>f�� µ·¶�y¸s�p�kIyTp%yT�r��ynxC��p%k4q[uCp%m|yVp�yTp¤sro`{ElnyVp�kIx{Fj�x4�[yT{Eynu@s¼f�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hTg[�
eIf´�>f g ½¾{E�<j��¤s�qtuC�ny�k4x�uCj[{��C�ryzkwv o|{}q[~[yTp�¿%À�xIsro`m`o`prlnyVp��IpnfI��ln�Cq[�¤s�o¹s�o|j�uÁkIlT�4mLq[�¸yT{Eynu@s�pÂfzf�fzf�hTg��
eIf´�>f � À�lTprx4m|s�qts�p�j��IsryTu@x<p�Ã2�<qt�rsro`��kIyzkIj[u4uClnyTp%��lnyTm|m`yTp¢fzf�fzf�fzf�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hTg�Ä
eIf´�>f�e ¿Åo|mLqtu]kIy�m²v lT�Aq[m|x<q8sro`j[u�y¸s�o`u@sryT�¤Æ/q��¸yzi:q8s�m`q[��k4y�p¤o`{�x4mLq8s�o|j�u�f�fzf�fzfzf�fzf�fzf�fzfzf�fzf�hTg�»
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e4f|h  -yTp��nm|o)(@x4yTp�q�prprjI�¸o`lnyVpÅÃEkIyTx�*�p,+Ip�s��n{EyTp�k4y���j[oLp¤o`uCq[~[y�ynukIo|{EyTuCp¤o`j[u:�4fOfzf�fzfzf�fzf�fzf�fzf�fwh[hA�
e4f � -¦j[{E�Cqt��qtoLprj[u�kIyVp�kIynx.*Á{EjIkI�nm`yTp�kwv �4j�{Fj�~[lTu4lno|srlzkIyz��ln~�o|j�uCp�/4�¸j[u<p�s�qtu@s�y¸s��4o`m|o`u4lVqto`�ry�f�f�fzf�fwhV�4h
e4f g -¦j[{E�Cqt��qtoLprj[u�kwv o`{Eq[~[yVp�0 À y¸s�¿%À�k4qtuCp%xCu�y1*Iyn{E�4m`y�p,+>u@sr�4lnsro)(�xCy[f�fzf�fzf�fzfzf�fzf�fzf�fzf�fwhV�[»
e4f � À�lTprx4m|s�q8s�p�kIy�2IÀ�j[�Is�ynu>xCp�kCqtuCp%x4u]�Tq[p¦Æ/qto`�4m`yn{Eynu@s��4��x4o|srl43<À�2I¿65Og47Fk4¿�f�fzfzf�fzf�fzf�fzf�fwhTg@�
e4f e À�lTprx4m|s�q8s�p�kIy�2IÀ�j[�Is�ynu>xCp�kCqtuCp%x4u]�Tq[pÅ�4��x4o¹s�l43CÀ�2I¿65¼hVeFk4¿�fbfzf�fzf�fzf�fzfzf�fzf�fzf�fzf�fwhTg@�
e4f � À�lTprx4m|s�q8s�p�kIy�pryn~[{EyTu�s�q8s�o|j�u��	j[x4�
8 qtm`mLqtu@s�kIy��FÃF�EqA��yT��{FjIkI�Tm|y��nj[uCp¤s�q[u@s934À�2I¿$5�g:72k4¿�f¯hTg�g
e4f�� À�lTprx4m|s�q8s�p�kIy�pryn~[{EyTu�s�q8s�o|j�u��	j[x4�
8 qtm`mLqtu@s�kIyz�}ÃF�EqA��yT��{FjIkI�Tm|y��nj[uCp¤s�q[u@s934À�2I¿$5 hAe�k4¿�f¯hTg�g
e4f Ä À�lTprx4m|s�q8s�p�kIy�pryn~[{EyTu�s�q8s�o|j�u��	j[x4�
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