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°©O´o^Z]c%cz_goj\�c%o���feO�`@\eO©YWOp\^o^Z��]ZgUWY�O��zO�k�\^X�©ZgX�k�_aX%ojf h 	 X%`�fj\{Z]�aO h O·fjU�m.NP_aUWf��bY 	 uwv#�
ybu�� m�u�`%fj\eUW\eXd\lvtZ]\eU[_a`%ZgY h O�y(O�k{L%O�oek{L%O�O�`&u�`d��_aojN Zr\^UW§GXdO.O�\(O�`&�tXd\e_aN5Z]\^UW§@X%O�o «~ZgX
feO�UW` h X�c%oe_rqsO�\�TVuwvtxtT mªTVu�N�X%Y[Z]\^UW_a`�vlxlN���ojU[§@X%O·cz_aXdo/YWO�f�TVk�UWO�`%k�O�f h O©Y 	 UW`%����`%U[O�X%o2o «
h 	 ���GoeUWY �PTVO�cd\^O�N��%ojO��]�a�a�d� � 	 uwvty(u���«V_aoe�aZg`%UWfeNPO h O�oeO�k{L%O�ojk{L%O�c%X%�%YWUWkg«9UW`@\eO�os�VUWO�`�\
h Zg`%f h O�f h _aN5ZgUW`%O�ft\^ojM�f��]ZgoeU���f�«z\e_aX%f�YWU ��f�ZgXVmº\^O�k{L%`%_aYW_a�aUWO�f h O�Y
	 U[`V��_aoeN5Z]\eU[_a`E� ��O
c%oe_]qsO�\¥TVuwvtxtT f 	 Z]\j\{Zgk{L%O ��� ZgU[ojO�c%oe_g�aoeO�fefeO�o¥YWO�fPN���\eL%_ h O�f h O&NP_ h ��YWUWf^Z]\eU[_a` `@XV�
N���oeUW§@X%Og« h O�c%X%UWflY 	 Zg`9ZgY�iGfeO h O�f(NP_ h M�YWO�f(N5Z]\^L ��N5Z]\^UW§@X%O�fb_aX�c%L�iGfeUW§@X%O�f�qsX%fe§@X 	 �5Y[Z
N5UWfeOtO�`	��Xd�GoeO�fjX%o©_go h UW`9Z]\eO�X%o h O�f#ZgYW�a_aojUW\eL%NPO�f h O�o���fe_aYWXd\eU[_a`E���O h _gN Z]U[`%O h 	 Z]cV�
c%Y[UWk�Zr\^UW_a`�Zgk�\^X%O�YEO�fs\#k�O�Y[XdU h O�f ��k�_aX%YWO�NPO�`�\^f(k�_aNPc%oeO�fefeUW�%YWO�f#\^Xdoe�%X%YWO�`�\ef#_aX�o���Zgk�\eUW��f�«
O�`&oeO�Y[Z]\eU[_a`&Z��aO�k h O�fbc9Zgoj\eO�`9Z]U[ojO�f(U[` h X%fj\eoeUWO�YWf	m Z���oj_a`9ZgXd\eU[§@X%O]«~ZgXd\e_aNP_a�%UWY[O]«9O�\^k]�[�W� o��

ltZg`%f�k�O�\e\^O ��\^X h O�YWO�c%oe_a�dY[M�N5O�k�_a`%feUWfj\eO � _acV\^UWN5UWfeO�o�Y[O�f&cJO�os��_aoeN5Zg`dk�O�f&Z�� �
oe_ h iG`9ZgNPU[§@X%O�f h 	 X%` h U[fjcz_afjUW\eUW��L�iGcJO�os� feX%fs\^O�`@\^Z]\^O�X%o�c9Z]o¥ZgYW�a_aojUW\eL%NPO�f ����`��\^UW§@X%O�f
m �bÀ`o��%u�Y'f�	 Z]�aUW\ h 	 X%` h UWfecJ_afjUW\eUW��Z���oj_ h iG`9Z]N5UW§@X%O�czO�oeNPO�\j\{Zg`�\ h 	 ZgX%�aNPO�`@\eO�o(Y[ZPcJ_aow�
\{Zg`%k�O h 	 X%`�Z��GU[_g` h Zg`%flY[O�f�c%L9Z]feO�f h 	 Zr\e\^O�oeojU[fjf^Zg�aO�O�\ h O h ��k�_aYWY¨Z]�aOg� ��O��%Xd\tO�fj\ h O
N Z;mdUWNPU[fjO�o5k�O�\e\^O�cJ_aoj\^Zg`%k�O&k�ZgYWk�X%Y���O&c9Zgo�X%` fe_gYW�gO�X%o h 	 ��k�_gX%Y[O�NPO�`�\�¦pX%Y���ojU[O�`'«�O�`
k�_aX%cdY¨Zg`�\tk�O h O�oe`%UWO�o �¥X%`�Z]Y[�a_goeU�\^L%NPO.����`��\^UW§@X%Og��°©O�\e\eO�k�Y[ZgfjfeO h 	 ZgYW�a_aoeU�\^LdN5O�ftO�fj\
��_a` h ��O�feX%o�YWO�f�N���k�Zg`%UWfeNPO�f h O�Y 	 ���a_aYWXd\^UW_a`���_aoeN�X%Y���f�c9Zgo l�Z]oj¢(UW`'«�O�\�UWY[f�cJO�XV�aO�`�\
_acd\^UWNPU[fjO�o h O�f(��_a`%k�\^UW_a`%`%O�Y[YWO�ft\eoeM�flk�_aNPc%Y[O mVO�f�«zO�` f�	 Z �EoeZg`%k{L%UWfefeZg`�\ h O�fbc%oj_a�%YWM�NPO�f
h O h ��ojUW�]Zg�%UWYWUW\��g«'\^_gXd\.O�` ��\^Zg`�\.\eoeM�f.oj_a�%X%fs\^O�f���u�Y[f�cJO�Xd�gO�`�\ h _a`%k�
�\eoeOPXd\^UWYWO�f�cz_gX%o
h O�fPc%oj_a�%YWM�NPO�f5Y[U���f���Y[Z h iV`%ZgNPU[§@X%O h O�f�¡9XdU h O�f�«�§@X%U#fe_g`@\5k�Zgo^Zgk�\���oeUWf���f5c9Zgo h O�f
k�ZgYWk�X%YWf(��_aoj\#k�_aNPc%YWO�mVO�f��
��`�f 	 UW`@\���ojO�fefjO�� h O�XVm�c%oj_a�%YWM�NPO�f h 	 _acd\eU[NPUWf^Z]\eU[_g`¯fjc���k�U�®9§@X%O�NPO�`�\1\'Y
	 _acd\eU[NPU �

f^Z]\eU[_a` h O#Y[Z�cz_gfeU�\^UW_a` h XP�zO�k#O�\ h X��a_gY[O�\·c%Zgo�o^Z]c%cz_goj\´ZgX�k�_aoec%f�c%ojU[`dk�UWc9ZgY m ����_goeNPO
k�_a`%fs\{Zg`�\eO h O�f·\^oe_gU[f ��Y���NPO�`�\^f o�«%O�\3Y 	 _gcd\^UWNPU[feZ]\^UW_a` h O�Y[Z.��_goeNPO h X��JO�klO�\ h X¥�a_aYWO�\��
xb`�Z]Xd\^ojO·_a�GqsO�k�\eUW�dk�_a`dfeUWfj\^O �bcJ_aXd�g_aUWo�fjc���k�U�®9O�o h O�N5Zg`%UWM�oeO´feUWNPc%YWO©Y 	 ZgYW�a_aojUW\eL%NPO

����`��\^UW§@X%OtYWX%U ��N�
�NPOg«@§@X%U~O�fs\©UW` h ��czO�` h Zg`�\ h X¥k�ZgY[k�X%Y h 	 ��k�_gX%Y[O�NPO�`�\�«VO�\ ��c%oj_ h X%U[ojO
ZgU[f���NPO�`�\bX%`�k�_ h O h 	 _acV\^UWN5UWf^Zr\^UW_a`�O�`&°#±�± k�_aX%c%Y����Sk�O h O�oe`%UWO�o�� ��O��%Xd\(O�fj\ h 	 UW`V�
\^oe_ h X%UWoeO.Y[Z¥c%oe_g�ao^ZgNPN5Z]\eU[_a`º_a�VqsO�\�«JN���\^L%_ h OSL ��oeU�\���O h X³����`%UWOSYW_a�aUWk�UWO�Y «zO�` k�Z]Y[k�X%Y
fek�UWO�`�\eUW®9§@X%O]�
�lX�c%oeO�N5UWO�o�k{L9Z]c%UW\eoeOPfeO�o^Z�c%o���feO�`@\���O5Y¨Z�c%oj_a�%Y���N5Z]\eU[§@X%OPO�\�fjO�f�k�_g`%f���§GXdO�`%k�O�f�«

c%X%UWf h Zg`dflYWO�fjO�k�_g` h k{L9ZgcdUW\eoeO�YWO�ftZgYW�a_aoeU�\^LdN5O�fl����`��\^UW§GXdO�f�fjO�oe_g`@\t�%oeUWM��gO�NPO�`�\ h � �
k�oeU�\^f�O�\�O�`d®9` YWO�f�N���\eL%_ h O�f�Z h _acd\���O�f�O�\�Y[O�fSo���feX%Y�\{Zr\^f�feO�oe_a`�\�cdo���fjO�`�\���f h Zg`%fSYWO
\^oe_gU[fjU[M�N5O.k{L9ZgcdUW\eoeOg�
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� 	 Z]\e\eO�ojoeUWfef^Z]�aO#O�\pYWO h ��k�_aYWY[Zg�aO h 	 X%`5Z��GU[_a`�fj_a`�\ h O�fpcdL9ZgfeO�f h O©�g_aY%k�ojUW\eU[§@X%O�f���¦p`

O��zO�\ �Sk�O�f(NP_aNPO�`�\^f�«%Y¨Z��GU�\^O�fefeO h O�Y 	 Z£�GUW_a`�O�fs\(czO�X ��YWO�����O�c%Zgo3o^Z]c%cz_goj\#Z]X�o����gU[NPO
h O k�oe_aUWfeUWM�ojO�O�\�UWY·O�fj\ h _a`%k `��k�O�fefeZgUWoeO h O N5ZrmVU[NPUWfeO�o�Y¨Z&cz_aos\{Zg`dk�O Z]®9` h 	 ZgfjfeX%ojO�o
Y¨Z�fjX%fj\eO�`�\{Z]\eU[_g` h O�Y 	 Z£�GUW_a`�O�`¶�a_gY·qsX%fe§@X 	 � k�O�§@X 	 U[Y�Zr\e\^O�oeojU[fjfeO�_aX Z]\j\^O�UW�a`%O³fe_a`
o����gU[NPO h O5k�oe_gU[fjU[M�oeOg��xb` h UWfecJ_afjUW\eUW� h UW\  �"2��$�%#&�
�� 
���$���� ����$���% czO�oeNPO�\ h 	 ZgX%�aNPO�`�\eO�o
Y¨Z.cz_aos\{Zg`dk�O h O�Y
	 Zgc%c%ZgoeO�U[YJY[_goef h O�Y
	 Z]\j\^O�ojoeUWfefeZg�aOtO�\ h X h ��k�_gY[Y[Zg�aO]�VK�iGc%U[§@X%O�NPO�`�\�«~UWY
f 	 Zg�aU�\ h 	 ��Y���NPO�`�\^f h ��c%Y[_£i���f�ZgX�NP_aNPO�`�\��a_aX%YWX ZgXd\e_aX%o h O�Y 	 ��Y���NPO�`�\.c%oeUW`%k�U[c9Z]Y h O
Y
	 ZgUWY[O]«�O�\.oeO�c%Y[U���f�k�_a`�\eoeOPY
	 ZgUWY[O5cJO�` h Z]`@\.YWO ojO�fs\^O h X �g_aY ����` f 	 UW`@\���ojO�fefjO�UWk�U ��X%`%O
k�_a`d®%�aX%o^Zr\^UW_a` k�_aNPcJ_aoj\^Zg`�\�\^oe_gU[f�k�_aoec%f9\�YWO��JO�kg«pY 	 ��Y���NPO�`�\ c%oeUW`%k�UWc9ZgY©O�\5Y[O��g_aYWO�\
m��a_gU[o.Y¨Z�®9�aXdoeO ms�a�W�So o ��¦pY[YWO k�_aoeojO�fjcz_a` h ZgX k�Zgfw� \^O�fj\ ltQ]�w�jZ h X c%oj_]qsO�\�¦pfec%ojUW\�¦�n
�jZg�'Z�[	lt¦·°©usTGus��v h Zg`dflYWO�§@X%O�Y�Y 	 uwvty(u�� Z ��\��.Zgk�\eUW�gO�NPO�`�\tU[NPc%YWU[§@X�]�
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��` k{L%O�ojk{L%O �&_acV\^UWN5UWfeO�o�Y¨Z�cJ_aoj\^Zg`%k�O h X h UWfecJ_afeU�\^U��3L�iGcJO�os� feX%fs\^O�`@\^Z]\^O�X%o h Zg`%f

Y[Olk�Zgf h OtY 	 Z]\j\^O�oeoeUWfefeZg�aO�O�\ h X h ��k�_gY[Y[Zg�aO]�du�Y~� ZgXd\ h _a`%ktk�ZgYWk�X%YWO�o3YWOt¡9_]\©fs\{Z]\eU[_a`d`9ZgUWoeO
`%_a`��VUWfe§@X%O�XVm k�_aNPc%oeO�fefjU[�%YWO�ZgXV\^_aX%o h X¯c%oe_]®9Y>��°©O�k�U´c9ZgfjfeO¥c%Zgo�Y¨Z&o���fj_aYWXd\^UW_a` h O�f
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7� $���� «3k�O¯§@X%U�k�_a`%fj\eUW\eX%O �%U[O�`Bf��%o�X%`%O
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������� � � �"!�4,!#� � -�' %('*),+�- . $ � +�4%$D� $&5
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� R ���a� � �SR ���d�SR ¾�Q ¿ �¶¿ ¾ �¯��R Q�¹ ¿ ¹ �a� � ��� �
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� 	 Xd\^UWYWU[feZ]\^UW_a` h 	 X%` \^O�Y�N5ZgUWY[Y[Zg�aO c%o���feO�`�\eO c%Y[XdfeUWO�X%ojf¯Z��]Zg`�\{Z]�aO�f���¦p`¤O��zO�\�Y[Z
k�_a`%fs\^ojX%k�\eU[_a` h 	 X%` N Z]U[YWY¨Z]�aOPU[`%U�\^U[ZgY�O�fj\.O�` fe_gU�X%` c%oe_a�dY[M�N5O5`%_a`�\eoeU��VU[ZgY «�O�\�Y 	 Z]cV�
c%oe_Gk{L%O 6�N Z]U[YWY¨Z]�aO¥`%_g`�fj\eoeX%k�\^X%o���8¥feUWN5cdY[U�®9O�k�O�\e\eO�k�_a`dfj\^ojX%k�\eU[_g` U[`%U�\^U[ZgYWOg� ltO�c%YWX%f
k�O�\j\^OºN���\^L%_ h O cJO�ojNPO�\ h O oeO�` h oeOºY[O�f�`��k�O�fjf^ZgUWoeO�f�c%oe_Gk � h X%oeO�f h 	 Z h ZgcV\{Z]\eU[_a` h O
N Z]U[YWY¨Z]�aO���Y¨Z�fe_gY[Xd\eU[_g`¯�%UWO�` c%YWX%f�Y[_Gk�Z]Y[O�f�« h _a`dk5cdY[X%f�� Zgk�U[YWO�f ��NPO�\j\^oeOPO�` ��Xd�GoeO]«
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��O�f���§@X9Z]\eU[_g`%f h 	 ¦�XdY[O�o�fe_a`�\�Zgcdc%oe_Gk{L��O�f�feX%o�Xd`¶N Z]U[YWY¨Z]�aO h Oº�a_aYWX%NPO�f�®9`%UWf
h X9ZgYzk�_a`%fs\^ojX%UW\ �Sc%Zgoj\eU[o h X�N Z]U[YWY¨Z]�aO�UW`%UW\eU¨Z]Y h O�Y[Z�N5Zg`%UWM�ojO�feX%U��]Zg`�\^O4\d_a`�\eo^Zgk�O�YWO�f
N�� h U[Zg`%O�f h O�f�\^ojU¨Zg`d�aY[O�f�«'_g`�U h O�`�\^U�®9O5ZgXd\^_gX%o h O�k{L9Z]§GXdO5` �.X h���� X%`%O�k�O�Y[YWX%YWO h O
k�_a`�\^o��aYWO�� �zh _a`�\3YWO�f#Z]o 
�\eO�f·fe_a`�\ h O�f3cJ_aoj\eU[_g`%f h O�f3N�� h U¨Zg`dO�f h O�f·\eoeU[Zg`%�aYWO�f·fe_a`�\3YWO
` ��X h���� O�fj\lX%`�fe_aNPNPO�\gm��g_aUWobY[ZS®9�aX%ojO ms�a� 8 o o �

���������g� 8 ��°©O�YWY[XdY[O h X�N5ZgU[YWY[Zg�aO h X9ZgY h O��a_aYWX%NPO�f�®9`%UWf�k�_a`%fs\^ojX%UW\ ��c9Zgos\^UWo h 	 X%`%O
\^oeU[Zg`%�gX%Y¨Zr\^UW_a`�§GXdO�YWk�_a`%§@X%O

� 	 X%`%UW_a` h O�\e_aXd\eO�fbk�O�fbk�O�Y[YWX%YWO�f h O�k�_a`�\^o��aY[O�k�_a`%fj\eUW\eX%O��dU[O�`³X%`%O h UWfek�o���\^UWf^Z]\eU[_a`
h X9ZgYWO h X h _aN5ZgUW`%O h Olk�ZgYWk�XdY>«VfeX%o·Y¨Zg§@X%O�Y[YWO�fj_a`�\#Zgc%cdoe_Gk{L��O�f3Y[O�f ��§@X9Zr\^UW_a`%f h 	 ¦pX%YWO�o
c9Zgo3�a_gY[X%NPO�fl®9`%UWf h ��k�O�`�\^o���f h 	 _go h ojO h O�XVmz�
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X%`%O3��_aojN�X%YWO \gY[Z�feX%os�GU[O h X�c%YWX%f�Z h Zgcd\��]����O3c%ojU[`%k�U[cJO h O3��_a`dk�\^UW_a`%`dO�NPO�`�\ h O�f�Z]Y[�a_r�
oeU�\^L%NPO�fp����`��\^UW§GXdO�f´Zgc%c%YWUW§GX ��f � h O�fpc%oe_a�dY[M�N5O�f h 	 _acd\^UWNPU[feZ]\^UW_a`Pk�_g`%feUWfj\eO �lfeUWN�X%YWO�o
Y[O�f#_ac���o^Z]\eO�X%ojf#ZgXVmV§@X%O�Y[f(YWO�f#cJ_ac%X%Y[Z]\^UW_a`%f©fe_a`�\(fe_gX%NPU[fjO�f h Zg`%f©Y[O�X%o ���g_aY[XV\^UW_a` \df�� �
Y[O�k�\^UW_a`'«dk�oe_gU[fjO�NPO�`�\�«~N�Xd\{Z]\eU[_g`'�~n�ZgojNPU'X%`%O�k�O�oj\^ZgU[`dO�cz_acdX%Y¨Zr\^UW_a` h O�fe_aYWXd\eU[_a`df m�_aX
cz_aUW`�\^f�«V_aX¥U[` h UW�GU h X%f2o h X�c%oe_g�%Y[M�NPOg«d_g`�`%Ot�aZgo h Ol§@X%Otk�O�YWY[O�f h _a`�\3Y 	 ���]ZgY[X%Z]\^UW_a`�O�fj\
Y¨Z5N5O�U[YWYWO�X%ojO�feO�Y[_g` Y¨ZP��_a`%k�\^UW_a`%`%O�Y[YWO�§@X%O�Y
	 _a`³k{LdO�oek{LdO �5_gcd\^UWNPU[fjO�o��zxl`dO���_aUWflk�O�\j\^O
f���YWO�k�\^UW_a`¥� ZgU�\^O]«@Y[O�f©fe_gY[Xd\eU[_g`%f·ojO�fs\{Zg`�\^O�f3cJO�Xd�gO�`�\3fjOtoeO�c%oe_ h X%UWoeO]«@O�\·O�`%�aO�` h ojO�o3Z]U[`%fjU
X%`%O�`%_aXV�aO�YWYWO.����`��o^Z]\eU[_a` h O�fe_aYWXd\^UW_a`%f�«%§@X%U'fjX%�%UWo^Z�O�`%fjX%U�\^O h O�f#N�Xd\^Z]\^UW_a`%f���� 	 Zg`9Z;�
Y[_a�gU[O Z��aO�k¥k�O�§@X%U´feO c9ZgfefjO h Zg`df�Y[Z³`9Z]\eX%oeO O�fj\ ���GU h O�`�\^O�\ h Zg`df�X%`%O cz_gc%X%Y[Z]\^UW_a`
h 	 UW` h U��GU h X%f©§@X%O�Y[k�_a`%§@X%O�f h OlY[Z�N 
�NPOlO�fecJM�k�O]«V` 	 ZgojoeU��aO�`@\ �.Y 	 �g�aO(_�Q5U[YWf·cJO�XV�aO�`�\©feO
oeO�cdoe_ h X%UWoeO(§@X%OtYWO�f´U[` h UW�GU h X%f·Y[O�f·c%YWX%f·Z h ZgcV\���f ��Y
	 O�`��GUWoe_a`%`dO�NPO�`�\�«VY[O�f3ZgXV\^oeO�f�fe_a`�\
��YWU[NPUW`��f���¦�` cdY[X%f h O�fSN���k�Zg`%UWfeNPO�f5c%oj_ac%oeO�f � Y[Z oeO�cdoe_ h X%k�\eU[_g`'« h O�f�N�Xd\^Z]\^UW_a`%f�«
�%U[O�` §@X%OSc%YWX%f�oeZgoeO�f�«JczO�Xd�aO�`�\.ZgNPO�`%O�o � Y 	 Z]c%c9ZgojUW\eU[_a` h 	 UW` h U��GU h X%f�_aoeUW�aUW`9ZgXVmz����O�f
ZgY[�g_aoeU�\^L%NPO�f�����`��\^UW§@X%O�f�oeO�c%oe_ h X%UWfeO�`�\�Xd` fjk{L��N5Z&Zg`9ZgYW_a�aXdO \EYWO�f�NPO�N��%oeO�f h O�Y[Z
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cz_acdX%Y¨Zr\^UW_a`�fe_g`@\ h O�f©cz_aUW`�\^f h X h _aN5ZgUW`%O h O h ��®9`dUW\eU[_a` h X�c%oe_g�%Y[M�NPO�O�\3Y 	 O�`��GU[oj_a`V�
`%O�NPO�`�\.O�fs\�oeO�c%o���feO�`�\�� c9Z]o�Y¨Z¥��_a`dk�\^UW_a`%`dO�YWY[O���_acd\eU[NPUWfeO�o�� ��O�f�UW` h U��VU h X%f�YWO�f�c%YWX%f
Z h Zgcd\���f�fe_g`@\�k�O�XVm5cJ_aX%opYWO�fj§@X%O�YWf·Y[Z���_a`%k�\^UW_a`%`%O�Y[YWO(c%o���feO�`�\eOtYWO�f�NPO�UWY[YWO�X%ojO�f��]ZgY[O�X%oef��
� 	 U h ��O(O�fs\�§@X%O(Y[O�f´UW` h U��GU h X%f h O�f�����` ��o^Zr\^UW_a`%f�feX%k�k�O�fefeU��aO�f3fe_g`@\ h ObNPUWO�XVm�O�`PNPU[O�XVm
Z h Zgcd\���f �PY[O�X%o(O�`��GU[oj_a`%`%O�N5O�`�\�� ��O�flZ]Y[�a_goeU�\^L%NPO�fb����`��\eU[§@X%O�ftc%oj_ h XdU[fjO�`�\�Z]U[`%fjU h O
N5O�U[YWYWO�X%ojO�f.fe_aYWXd\^UW_a`%f���k{L9Z]§GXdO5����`��o^Z]\eU[_a`��GUWf ���GUWf h X�_aX h O�f�k�ojUW\eM�ojO�f�§@X%OPY
	 _a`
�aO�XV\l_gcd\^UWNPU[fjO�o��

���,�D� � � +�- �<'*) +�-�-&�#� � -�'�.�� � %�4��D+D5>) '�� � � ���D! - ! '>) #�$ � � �*) � ! 4 � �
ltZg`%fSY[Z³`9Z]\eX%oeO¥k{L9Zg§@X%O�UW` h U��VU h X O�fj\ h ��®9`%U3c%Zgo�fj_a`�����`%_aNPOg«�k�_a`%fs\^U�\^X��c%Zgo

\^_aX%f´feO�f3�aM�`%O�f·oeO��goe_aX%c ��f·O�`�k{Ldoe_aNP_afj_aNPO�f��*l�Zg`%f·Y[O�f#ZgYW�a_aojUW\eL%NPO�f´����`��\^UW§@X%O�f�«%_a`
ZgX%o^ZºY¨Z N�
�NPO�k{Ld_afeO�\/k{L9Zg§@X%O�cJ_aU[`�\�fjO�oeZ k�_ h ��fe_gX%f�Y¨Z&��_aoeNPO h 	 X%`%O�k{L%Z�� `dO h O
�%UW\ef�«�§@X%U(oeO�c%o���feO�`�\eO�oe_g`@\�feO�f �aM�`dO�f��´�,c9Zgoj\eU[o h O&k�O�f¥k{L9Z�� `%O�f h O&�%U�\^f�«·Z]c%czO�Y ��O�f
ZgX%fefjU©k{L%oj_aNP_afe_gN5O�f�«p_a` czO�Xd\�oeO�\^oj_aXd�aO�oSYWO�fS�]ZgYWO�X%ojf h O�f�fe_aYWXd\^UW_a`%f�k�_ h ��O�f���n�_aX%o
k�O�Y[Zd«~UWY'� ZgXd\b�%UWO�`³O�`�\^O�` h X³k{L%_gU[fjU[olX%`ºk�_ h Zg�aO.Zgc%c%oj_ac%ojU �]�z¦p`%fjX%U�\^O h O�fb_ac ��o^Zr\^O�Xdoef
feUWN�X%Y[Zg`�\#YWO�f3N���k�Zg`%UWfeNPO�f h OtY¨Z�f���YWO�k�\^UW_a`�`9Z]\eX%oeO�Y[YWO�fe_g`@\#Zgc%c%YWU[§@X��f ��k�O�f3k{L%oj_aNP_]�
fe_aNPO�f��6ltZg`%ftYWO�f(�aO�oefjU[_a`df�feUWNPc%Y[O�f h O�f�ZgYW�a_aojUW\eL%NPO�fl����`��\^UW§@X%O�f�«z`%_gX%f�Z��a_g`%fl\eoe_aUWf
_ac���o^Z]\eO�X%ojf \dY[ZSf���Y[O�k�\^UW_a`'«9YWO�k�oj_aUWfeO�NPO�`@\ m�_aX�k�oj_afefj_;�gO�o o#O�\(Y¨ZSN�Xd\{Zr\^UW_a`'�~°©O�f#_ac�� �
o^Z]\eO�X%ojf3f 	 Zgc%c%YWUW§GXdO�`�\ h U[ojO�k�\^O�NPO�`@\bfjX%o3YWO�f3k{L%oj_aNP_afe_gN5O�f(O�\ h Z]`%f3Y 	 _ao h oeOtfeX%U��]Zg`�\ \
f���YWO�k�\^UW_a`'«�k�oj_aU[fjO�NPO�`�\�O�\�N�Xd\^Z]\^UW_a`'��xl`dO5��_aUWf.k�O�k�Up� ZgUW\�«�_a` _g�d\^UWO�`�\�X%`%O5`%_aXd�gO�YWY[O
����`��o^Z]\eU[_g` h O¥cJ_aUW`�\^f�O�\�_g`�o���UW\eM�oeO Y[O c%oe_Gk�O�fefjX%ftqsX%fe§@X 	 �³k�O¥§@X%O�Y 	 _g` ` 	 ZgU�\Sc%YWX%f
h 	 Z]N���Y[UW_aoeZ]\^UW_a`�feUW�a`%U�®9k�Zr\^U��aO._aX�§GXdO�Y
	 _a`&ZgU�\bZ]\e\eO�UW`@\(Xd`&`d_aN��%ojO�N Z;mdUWN�XdN h 	 U�\�� �
o^Z]\eU[_a`df���u�Y©� Z]Xd\Pc%o���k�UWfeO�o5§@X%O�Y[Z�cz_acdX%Y¨Zr\^UW_a` h O�cz_gU[`�\^f�\eo^ZgU�\���O�c9Zgo�Y 	 ZgYW�a_aojUW\eL%NPO
oeO�fs\^O�k�_g`%fj\^Zg`�\^Og�

���,�D�
	 � %D5*% �B'*! 5*),�X'*),#�$&� �".�� ���� �*) � ! 4 � �
� ��O�f�fe_aYWXd\eU[_a`df�fj_a`�\�k�_ h ��O�f.fe_aXdf.��_aojNPO h O k{L9Z�� `%O�f h O �%U�\^f�«�Zgc%cJO�Y���O�f�k{L%oj_]�
NP_afe_aNPO�f�� � 	 ZgYW�a_aojUW\eL%NPO�`%O�\^oeZ£�]ZgUWYWY[O�§@X%O.feX%o(k�O�f(k{L9Z��¨`%O�f��zu�Y'� ZgX h o^Z�k{L%_aUWfeUWo
Y[O�k�_ h Z]�aO h O.N5Zg`dU[M�oeO��PoeO�\^oj_aXd�aO�olYWO�f(�]ZgYWO�X%ojf h O�ftfj_aY[XV\^UW_a`%f��Jn/ZgolO mVO�NPc%YWOg«
feX%cdcz_afj_a`%f�§@X%ObY
	 _a`��aO�X%U[YWYWOlk�_ h O�o´Z£�gO�kbX%`%O(c%o���k�UWfeUW_a` � X%`Pc9Z]o^ZgNPM�\eoeO � o���O�Y
§@X%U3�]ZgoeUWO�feX%oPX%` UW`@\eO�os�gZ]Y[YWO � � ����� «�Z£�gO�k ��� � �pTV_aU�\ � YWO�`%_aN��doeO h O��%U�\^f
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`��k�O�fjf^ZgUWoeO�ftcJ_aX%o#k�_ h O�o � «d_a`³Z \
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u�`��aO�ojfeO�N5O�`�\©cJ_aX%o�c%ZgfefjO�o h 	 X%`%O#k{L9Z�� `%O h O3�%U�\^f h O3YW_a`%�gX%O�X%o � E � � ���� ��� � $ C�FZgX�c9ZgoeZgNPM�\^ojO � k�_aoeojO�fecJ_a` h Zg`�\�«~_a`&ZN\
H N � ? � $

C
�
� ��� � � � � � � � � �� � ��

��`�cJO�Xd\ h _a`dk·k�_ h O�o/cdY[X%fjU[O�X%oef/c9ZgoeZgNPM�\^ojO�f/fe_aX%f�Y[Zb��_aojN5O h 	 X%`%O·feO�X%Y[O·k{L9Z��¨`%O
h O��%U�\^f�« h X�N5_gN5O�`�\l§@X%O�Y 	 _g`&�aZgo h O�cJ_aX%o©k{L9Zgk�Xd` h 	 O�`�\^ojO�O�XVm�YWO�f(UW`d��_aojN Z;�
\^UW_a`%f(`��k�O�fjf^ZgUWoeO�f�ZgX h ��k�_ h Zg�aO]«9fe_aU�\���« � «9O�\ � � � � �� � �  �� ��O�f��bÀ \eo^ZgU�\^O�`�\�feUWN�XdYW\^Zg`��NPO�`@\�X%`%O©cJ_ac%XdY¨Z]\eU[_g` h O´cz_gU[`�\^f�«]O�\�`d_a`�X%`�cz_aUW`�\
X%`%UW§@X%Og«~k�_gN5NPO�YWO�� Z]UW\(Y[Z5N���\^L%_ h O h X³À�oeZ h UWO�`�\(c9Zgo(O�mVO�N5cdY[O]�� ��` Z�feO�X%Y[O�NPO�`�\��JO�fe_gU[` h O k�ZgYWk�X%YWO�o.Y[O�f��]ZgYWO�X%ojf h O Y[Z���_g`%k�\eU[_a` O�`¯k{L9Zg§@X%O
cz_gU[`�\ h OSY¨Z cz_acdX%Y¨Zr\^UW_a`'«Ek 	 O�fj\�Z h U[ojOS§@X 	 _g`�` 	 Z c9Zgf��JO�fj_aU[` h 	 UW`d��_aojN Zr\^UW_a`%f
Z h%h U�\^UW_a`%`dO�YWY[O�f�«~feX%o(YWO�f h O�oeU�����O�ftc9Z]obO mVO�NPc%YWOg�� ��Zºf���Y[O�k�\eU[_a`E«/YWO¥k�oe_aUWfeO�N5O�`�\�O�\�Y¨Z&N�Xd\^Z]\^UW_a`�fj_a`�\ h O�fS_ac ��oeZ]\^O�X%oef.fj\e_Vk{L9Z]fs�
\^UW§@X%O�f�«Jk�O�§GXdU�feUW�a`%U�®9O�§@X%O�Y 	 _gcd\^UWNPU[feZ]\^UW_a`&c9Zgo(�bÀ O�fs\ �6����& ��5���$�%#�	������
��($ �� ��Z k�_aNPc%YWO�mVU�\���\^O�N5cJ_aojO�YWY[O m k 	 O�fj\�� h UWoeO�YWO�`%_aN��%oeO h 	 _ac ��oeZ]\^UW_a`%f ��Y ��N5O�`V�
\{ZgUWoeO�f�«]_aX�¡9_acdf2o h O�f��bÀ¶f���§@X%O�`�\^UWO�YWf·O�fj\pO�`�
 E��� 1 F

_aX�
 E�� 1���� � ? ��� 1 F
«

feO�Y[_a`5Y[Z.N���\eL%_ h O h Olf���YWO�k�\^UW_a`�Z h _acd\���Og«@_�Q � O�fj\´Y[Z�\^ZgUWY[YWO h O(Y¨Z�cz_gc%X%Y[Z]\^UW_a`
O�\

1
Y¨Z�YW_a`%�aX%O�X%o h O�f5k{Ldoe_aNP_afj_aNPO�f m k��w��� 8 � o����tUW`%feU «pk�O�\e\^O�k�_aNPc%Y[O mVUW\�� h � �

czO�` h�h UWoeO�k�\^O�N5O�`�\ h X�`%_gN��%ojO h O.c%Zgo^ZgNPM�\^oeO�f�«9c%XdU[fj§GXdO.k�O�f h O�oe`%UWO�ojflk�_a` h U �
\^UW_a`%`%O�`�\�Y¨Z�YW_a`%�aX%O�X%o h O�f.k{Ldoe_aNP_afj_aNPO�f���u�Y�� Z]Xd\�`%_g\eO�o�§@X%OPk�O�f�_ac���o^Z]\eU[_g`%f
��Y���NPO�`�\^ZgU[ojO�fb`%O.k�_a`%k�O�oj`%O�`�\lc9Zgf(Y
	 ���]ZgYWX9Z]\eU[_g`ºc%oj_ac%ojO�NPO�`�\ h UW\eOg�

���,�D� � ��� �"+ ! ! 5*%(' � $&5 ���! - ! '*),#�$ � �"�*) � ! 4 � �
u�YWf�fe_a`�\·ZgXP`%_aN��%oeO h O#\^oj_aUWf \aY¨Z�f���Y[O�k�\eU[_a`E«GYWO#k�oj_aUWfeO�NPO�`@\©O�\�Y[Z.N�Xd\{Zr\^UW_a`'��n�_aX%o

c9ZgfefjO�o h 	 X%`%O�����` ��o^Zr\^UW_a` �PY 	 ZgXV\^oeO]«9_a`&Zgc%c%YWUW§GXdO�k�O�fb_ac���o^Z]\eO�X%ojf �5Y 	 O�`%feO�N��%YWO h O�f
cz_aUW`�\^f(O�\ h Z]`%f(Y
	 _ao h oeO�feX%U��]Zg`�\`\9f���YWO�k�\^UW_a`'«~k�oj_aUWfeO�NPO�`@\lO�\bN�Xd\{Z]\eU[_g`'�
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� �¯� � � ¹ �g�SR ¾�Q
¦pYWY[OtfeOt��_a` h OtfjX%o3Y[Z��]ZgY[O�X%o h 	 Z h Zgcd\{Zr\^UW_a` h O�f3fe_aYWXd\eU[_a`df��~°©O�\e\^Ol�gZ]Y[O�X%o h 	 Z h Z]cV�

\{Z]\eU[_a` h ��cJO�` h&h O�Y[Z���_g`%k�\eU[_a`d`%O�YWY[O�§@X%O�Y 	 _g`��gO�Xd\b_acV\^UWN5UWfeO�o(O�\ h X�\�iGczO h 	 _acd\eU[NPU �
f^Z]\eU[_a` §@X%OlY 	 _a` �gO�Xd\·� ZgU[ojO \@N5ZrmVUWN5UWf^Zr\^UW_a`�_aX5NPU[`%UWNPU[feZ]\^UW_a`'�d��` \eoe_aXd�gOtc%YWX%fjU[O�X%oef
�aO�ojfeUW_a`%f h O�k�O�\l_gc���o^Z]\eO�X%o�«9Y[O�flc%YWX%f(feUWNPc%YWO�fbfe_a`�\lY¨Z�oe_gX%Y[O�\e\eO.O�\bY[O�\^_gX%oe`%_gU>�

� �¯� ¾ � � ¹ ��� ¹ � TGO�YW_a`³YWO�X%o(�]ZgYWO�X%o h 	 Z h Z h Zgcd\{Zr\^UW_a`'«9k{L9Zg§@X%O�cz_gU[`�\ h O�Y¨ZPcz_gc%X%Y[Zr�
\^UW_a`�oeO���_aU�\#X%`dO�c%oe_a�%Zg�%UWY[U�\�� h O�f���Y[O�k�\^UW_a`'�9²ºO�UWY[YWO�XdoeO�O�fs\(k�O�\e\^Ol�gZ]Y[O�X%o�«Vc%Y[Xdf#�ao^Zg` h O
O�fj\�k�O�\j\^OScdoe_a�9Z]�%U[YWU�\��g�'��`³\^UWoeOSO�`%feXdUW\eOPZgX L9ZgfeZgo h � cz_aUW`�\^f�«E_�Q � O�fj\�Y[Z \{Z]U[YWY[O h O
Y¨Z5cz_acdX%Y¨Zr\^UW_a`'�E��`³_a�d\^UWO�`�\ � `%_aXd�gO�ZgXVm cz_gU[`�\^f�«z_RQ Y[O�f�NPO�UWY[YWO�XdoeO�ftfe_aYWXd\^UW_a`%ftfe_a`�\
c%Y[XdfbojO�c%o���fjO�`�\���O�f��
n/ZgotO mVO�NPc%YWO�feX%c%cJ_afj_a`%ft§@X%O�Y
	 _a`�ZgU�\lY¨Z5feU�\^X9Z]\eU[_g` feX%U��]Zg`�\^O \JX%`%O�cz_gc%X%Y[Z]\^UW_a`

h O�§@X9Z]\eoeO�U[` h UW�GU h X%f h _]\���f h 	 X%`%O��]ZgYWO�X%o h 	 Z h Zgcd\^Z]\^UW_a`ºcz_afjUW\eUW�gOS§@X%O�Y 	 _a` k{L%O�oek{L%O
�¯N5ZrmVU[NPUWfeO�o��#��` _a�d\^UWO�`�\ � Zgk�UWY[O�NPO�`�\�Y[Z¯c%oj_a�9Zg�%UWYWUW\�� h O&f���Y[O�k�\^UW_a`¶cJ_aX%o5k{L9Zg§@X%O
U[` h UW�GU h X \

�Q ¿�R � R ¿�� �5¿��*T��£�V�SR ¾�Q P � ¾ ���%��R
��R�� � ¿ ¹ � � � ¹ �g�SR ¾ Q
� ��ka� �d«W��QaQ
� Za�k �d« Q����
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Q 8 kd� �d« 8 �a�
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	 �z�V�[����¦�mVO�NPc%YWO h O�f���Y[O�k�\eU[_a`ºc9Zgo#oj_aX%YWO�\e\eO
�´¹ � ¾ ��� Q�¾ RP� ��`¯� ZgUW\�X%` \eU[oeZg�aO ZgY���Z]\e_aU[ojO�Z��aO�k�oeO�NPU[fjO h O h O�XVm cz_gU[`�\^f h O¥Y[Z
cz_acdX%Y¨Zr\^UW_a`'«a_a`�k�_aNPc9ZgojObYWO�Xdo ���]ZgYWX9Z]\^UW_a`'«gO�\´Y[O#NPO�U[YWY[O�X%o h O�f h O�XVmPO�fj\´f���Y[O�k�\^UW_a`%` �g�
��`�ojO�k�_aNPN5O�`%k�O3qsX%fj§@X 	 ��_a�V\^O�`dU[o#X%`dO�`%_aXd�gO�YWY[O�cJ_ac%X%Y[Z]\^UW_a` h O�Y[Z�\{Z]U[YWY[Ol�a_aX%YWX%O]�9u�Y
f 	 Zg�aU�\ h 	 Xd`%O�fs\^oeZ]\����aU[O���Y[U�\^UWfj\eO m�k��w�%c9Z]oj\^UWO mª�V� Q%� 8 o o �

��¹ � �%��h � ¹ � ���gO�kbk�O�f h O�XVmPN���\eL%_ h O�f�«�_a`PoeO�N5Zgoj§@X%Ol§@X 	 X%`5U[` h UW�GU h X5czO�Xd\ 
�\eoeO
oeO�cdoe_ h X%U�\ O�` cdY[X%fjU[O�X%oef O�mVO�NPc%Y[ZgUWoeO�f h 	 X%`%O&����`��o^Z]\eU[_g` ��Y
	 ZgXd\eoeO]��vl_aX%f��gO�oeoj_a`%f
Zgc%oeM�f(§GXdO.k�O�Y[Z cJO�Xd\ 
�\^ojO.Xd`ºUW`%k�_g`@����`%UWO�`�\ m�k��w�%c%Zgoj\eU[O mª�G� 8 � �jo o��
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�´¹ �a� ¾ R � ¹ � ¹�Q � � � Q T ¾ R Q �
°©L%Zg§@X%OScJ_aU[`�\ h O�Y[Z cJ_ac%X%Y[Z]\eU[_a`ºczO�Xd\ 
�\^ojO�f���Y[O�k�\eU[_a`d`��cz_gX%olfjX%�%UWo�X%`ºk�oe_gU[fjO��

N5O�`�\����Z.c%oe_a�%Zg�%UWY[U�\���cJ_aX%o´§@X 	 X%`�cz_gU[`�\3fjX%�%UWfefjO�X%`�k�oj_aU[fjO�NPO�`�\#O�fj\#����`��o^ZgYWO�NPO�`�\
��YWO�����Og����O�fbcz_aUW`�\^f(f���Y[O�k�\eU[_a`d`��f�fj_a`�\lZgc%c9ZgojU ��f h O.N5Zg`dU[M�oeO�ZgY ��Z]\^_gU[ojOg�~xl`&O�`�\eU[O�o��
O�fj\�k{Ld_aU[fjUpZgX�L9Z]f^Zgo h O�`�\^ojO&��O�\ , �{�g«z_�Q , O�fj\�Y[Z�Y[_a`d�aX%O�Xdo h O�f�k{L%oj_aNP_afe_gN5O�f�����`
��k{L9Zg`d�aO©O�`%feX%U�\^O·\^_aX%f�YWO�f��dUW\ef h O�f h O�XVm�k{L9Z��¨`%O�f/O�`�\^ojO©YWO�f�cJ_afjUW\eU[_a`df���±S�·O�\ , U[`%k�Y[Xdf��
��`�_g�d\^UWO�`�\ h O�XVm�`%_gXd�aO�ZgXVmPk{L%oj_aNP_afe_gN5O�f�§GXdUd�a_a`�\�ojO�NPc%Y[Zgk�O�o´YWO�Xdoefpc9ZgojO�`�\^f h Zg`%f
Y¨Z�`%_aXV�aO�YWYWO.cJ_ac%XdY¨Z]\eU[_g` m��a_aUWo(Y¨ZS®9�gX%oeO m>�V�[��o o��%°©O�\b_ac ��oeZ]\^O�X%o#czO�oeNPO�\ h O�k�o���O�o h O
`%_aXd�gO�YWY[O�ftfe_gY[Xd\eU[_g`%f �Pc%Zgoj\eU[o h O�k�O�Y[YWO�fb§@X%U�_a`�\ ��\��.f���YWO�k�\^UW_a`%`��O�ftcdo���k�� h O�NPN5O�`�\��

1

1’ 2’

Parent 2

Parent 1

k = position d’appariement

1’

1 2’

2

Enfant 2

Enfant 1

crossover

2

�������E�V�W����¦�mVO�NPc%YWO h O.k�oe_aUWfeO�NPO�`�\ ��X%`&cJ_aU[`�\
���aO�klk�O�\´_ac ��oeZ]\^O�X%o�«�_a`PO�fecJM�oeO]«@c9ZgopY[Z�ojO�k�_aN��%UW`9ZgUWfe_g` h O h O�XVmP�J_a`%f�U[` h UW�GU h X%f

«zO�` _a�d\eO�`%UWo h O�XVm�Z]Xd\^ojO�ftO�`%k�_goeOSNPO�UWYWY[O�X%oef���°©O�k�U�oeO�cz_gfeOSfjX%otX%`dOS_a�%fjO�oj�]Z]\eU[_g` h O
N���k�Zg`dU[fjN5O�f�`9Z]\eX%oeO�Y[f�«]N5ZgUWf/ZgX%fefjU@O�\/feX%os\^_aXd\/feXdo/Y[Zb\eL��_aojU[O h O�f�fek{LdM�NPO�f m�k��w�;c9Zgos\^UWO
mª�V� �jo o �

� � � ���£�V�SR ¾�Q
°©O�\b_ac���o^Z]\eO�X%o#O�fj\lZgc%cdY[UW§@X� �Pk{L%Zg§@X%O��%UW\ h O�f(k{L%oe_gN5_gfe_aNPO�flZ��aO�k�X%`dO.cdoe_a�9Z;�

�%U[YWU�\��#� ZgUW�%Y[O]��u�Y%k{L9Zg`d�aOlXd`&�(O�`¥��O�\p�GUWk�O��ª�aO�oef^ZV�Vu�Y%cJO�ojNPO�\ h 	 UW`�\^oj_ h XdU[ojObXd`5� Zgk�\^O�X%o
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ZgY ��Z]\^_gU[ojO h Zg`%f�YWO�fPfe_gY[Xd\eU[_g`%fP����`��o���O�f�«�O�\ h 	 ��Y¨Z]oe�aUWoPZgUW`%feU3Y 	 O�fec%Zgk�O h O�fPfj_aY[XV\^UW_a`%f
O�mVc%YW_ao���O�f��

���,�D��� � %D5*% ��� ' 5*� � .0/ $&- ��� �*) � ! 4 �
��O�fbc%Zgo^ZgNPM�\^oeO�flcJ_aX%o#Xd`º�bÀ fjU[NPc%YWO.fe_a`�\bY[O�flfjX%U��gZ]`@\ef \� ��Z�\^ZgUWY[YWO h O�Y¨Z�cJ_ac%X%Y[Z]\^UW_a`'�� ��O�`%_aN��doeO.N Z;mdUWN�XdN h O�����`��o^Z]\eU[_g`%f��� ��ZPcdoe_a�9Z]�%U[YWU�\�� h O�k�oj_aU[fjO�NPO�`�\�«J����`��o^ZgYWO�NPO�`�\ ��YWO�����Og�� ��ZPcdoe_a�9Z]�%U[YWU�\�� h O�N�Xd\^Z]\^UW_a`'«9����`��o^ZgYWO�NPO�`�\b� ZgUW�%Y[O]�
��O�cdoe_a�%YWM�NPO h O�Y¨Z c%Zgo^ZgN���\^oeUWf^Zr\^UW_a` h O�Y 	 Z]Y[�a_goeU�\^L%NPO�fjO�cz_gfeO�UWk�U �p°©O�f�c9Zgo^Z;�

N5M�\^ojO�f.U[`d¡%X%O�`%k�O�`�\S`d_g\{Zg�dY[O�N5O�`�\�YWO�f.cJO�oj��_goeN5Zg`%k�O�f h OPY
	 �bÀP�Al�Zg`%f.f^Z�\^L%M�feO m k��w�� QR� o ltO��g_a`%�5feX%�g�aM�ojO h O.k{L%_aUWfeUWobX%`%O�c%oe_g�9Zg�%UWY[U�\�� h O�k�oj_aUWfeO�NPO�`@\ ��YWO�����Og«zX%`%O�c%oj_]�
�9Zg�%UWY[U�\�� h O�N�Xd\{Zr\^UW_a` � Z]U[�%YWONm
��cJO�X�c%ojM�f�����Z]Y[O���Y
	 UW`@�gO�ojfeO h OPY¨Z�\{Z]U[YWY[O h O5Y[Z�cz_r�
c%X%Y[Z]\^UW_a` o «%O�\bX%`%O�cJ_ac%X%Y[Z]\eU[_a` h O�\{Z]U[YWY[O�NP_ h ��o���Og�9�lU[`dfeU h O�f(c9Z]o^ZgNPM�\eoeO�f(\�iGc%UW§@X%O�f
cz_aXdo#X%`º�bÀ feUWN5cdY[O.fe_a`�\`\��npN�Xd\ � �V« �'Z9m�c%oe_a�%Zg�%UWY[U�\�� h O�N�XV\{Z]\eU[_a`�o��npk�oe_gfef � �d« �Nm c%oj_a�9Zg�%UWYWUW\�� h O.k�oe_aUWfeO�NPO�`�\#o��n´TVU[��O � 8 �Nm�\^ZgU[YWYWO h O.Y[Z�cz_gc%X%Y[Z]\^UW_a` o
u�Y�� ZgXV\�k�O�czO�` h Zg`�\�fj_aX%YWU[�g`%O�o�§@X%O�Y¨Z¥c%Zgo^ZgN���\^oeUWf^Zr\^UW_a` h 	 X%`�ZgYW�a_aojUW\eL%NPO�����`��\eU[§@X%O
oeO�YWM��gOl�JO�Z]X%k�_aXdc h O(Y 	 UW`�\^X%U�\^UW_a`'« h O(c%YWX%f´k�O�\j\^O(c9ZgoeZgN���\eoeUWf^Z]\eU[_a` h ��czO�` h o^Z.fe_aXV�aO�`�\
h O�Y¨Z�`9Z]\eX%oeO h O�Y 	 _gcd\^UWNPU[feZ]\^UW_a`&O�\ h X&c%oe_a�dY[M�N5O ��\eX h U��g�

	 �
	 � !(	 	��p�	�(� !(	
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 !�� -&) '*) +�-&�
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`%_aN��doeO h O��G�Gxl`%Obk{L9Z��¨`%O h OlYW_a`%�aXdO�X%o � czO�Xd\ 
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fek{L%M�N5O�ftojO�c%o���feO�`�\���f��
� � � Q R��SR ¾�Q O ��� i�� ��� � ��% ��% $ ��� �0�	
��2 ����1$ $2
��A,�$ �6��� �%2$)��$ ����
����������*
 ���*
������ ����52$2

! ��� " 5�%2$�����$2
`��$ ��# ���9
��2 ����1$%$

����p����



���������	��
������������� ��������
�����
������ �  �"#��$�%#&�
��'
��($���������$��0%)�*��%!+-,/.0��%#���d ��1$2
 3!5��65�����7��$2
 8 �

� � � Q R��SR ¾�Q b ��� i�� ��� �g,���� .j��$��0% ������,�$ ��� ���1
��2 ����1$ $2
�� , �	����
������ �2$ $�����%2$ , � ��% $�&
�	� ��%2$ $�� , � ��$�%#��� ��% $)����
����������n���*
�� ��� ����52$ ���9
��2 ����1$%$

������� � ��� ' � ! +D5��#� �P.&� � �� � �#� � � ��� �&! +D5��#� � � +�-&.&% � � -�' %�4.&� �� 4��D+D5>) '�� � � � � ! -&! '*) #�$&� ���
� � � Q R��SR ¾�Q Y � � ����,�$���% ��� �'�'��������������� ��� ���N
��2 ����1$`$2
�� , � �1��"'$����6$ ��$2
 ����,�$��0% 

��� �'�'����� ���������N��$2
 �2 *�����6$2
 �2��%#%2$2
��������'������$2
!���4
��2 ����1$%$ �)�J����� ��� ���1
��2 ����1$-7� � ��,
$2
�� ��$�%�� ��%#� ����� 
�� 
������,�$��0% ��� �'�'��������������� $2
��)
�����5�%���$���% $	�N, �9�1��" $����6$4��$2
 ����&
,�$��0% 
 ��� �'�'���������������n��$`�(�����($2
`,�$2
 �2 *�����6$2
 ��$`, � ���2����, ��������� $
 � ��, "9� � �2 *�����6$2
 E Y C ������ � Y � F �2��%#% $2
��������'�����($2
 ���9
��2 ����1$�
X��,���% 
 , � ����,�$��0%
��� �'�'����� ��������� ��$�
X$2
����

� Y � 1 E � F N
�
�
��� C � Y �

1 E Y � F�
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Y[O�`%_aN��doeO h 	 O mdO�NPc%Y¨Z]U[ojO�f h Xºfek{L%M�N5O�� �5Y¨Z h Z]\^O � h Zg`%flX%`%O
cz_acdX%Y¨Zr\^UW_a`�k�_a`�\^O�`9Zg`�\ � UW` h U��GU h Xdf��J�tc%ojM�f(oeO�c%oe_ h X%k�\^UW_a`'«9_a`ºZ \

���� C�E�� F N ��� E�� F�� � E�� F
� � m>�V�W�So

_�Q � � E�� F
ojO�c%o���fjO�`�\^OPY[Z �]ZgY[O�X%o h 	 Z h Z]cd\{Z]\eU[_g` NP_;igO�`%`dO h X�fek{L%M�N5O�� �¥Y[Z h Z]\^O �

O�\ � ��O�fj\3Y[Z��gZ]Y[O�X%o h 	 Z h Z]cd\{Z]\eU[_g`¥NP_£iaO�`d`%O h O(\^_aXV\^O�f·Y[O�f©k{L9Z�� `%O�f h ObY¨Z.cz_gc%X%Y[Z]\^UW_a`
�PY[Z h Z]\eO � m�k��w� � Z � o��
TGX%c%cJ_afe_a`df.O�`%feXdUW\eO5§@X%OPY 	 _g` O �EO�k�\eX%O5Zgc%oeM�f�Y¨Z�f���Y[O�k�\eU[_a` X%`�k�oj_aUWfeO�NPO�`@\ ��X%`

cz_aUW`�\�«�\^O�Yt§@X%O h ��®9`%Ulc%o���k�O h O�NPNPO�`�\ m k��w�´c9Zgos\^UWO mª�G�[�a� Q o o��·TV_aU�\�Y[Z k{L9Z��¨`%O + h O
Y[_a`d�aX%O�Xdob�O�\ h O�XVm�fjk{L%M�NPO�f

� C
O�\
� I
§@X%U'k�_goeoeO�fecJ_a` h O�`�\b\e_aX%f h O�XVm �SY[Z�k{L9Z��¨`%O

+ \ �
� � � �  � � � �� C
� � � �  � � � �� I
� � � �  � � � �

��O! �k�_aoeojO�fecJ_a` h ZgX cJ_aU[`�\ h O�k���feXdoeO h O�fPk{L%oj_aNP_afe_gN5O�f cJ_aX%o�YWO�k�oj_aU[fjO�NPO�`�\
�&X%` cJ_aU[`�\���� NP_aUW`%f.§@X%O Y[Z�k{L9Z��¨`%O¥Z]c%c9ZgojU ��O¥Z��aO�k + `%O5YWX%Upfe_aU�\.U h O�`�\^UW§@X%O�ZgXGm
cz_afjUW\eU[_g`%f�U[`dfj\{Z]`%k�U���O�f h X�fjk{L%M�NPOJm k�O�§GXdUpO�fj\�cJO�X�c%oj_a�9Zg�dY[O o�«'YWO�fek{L%M�NPO � C feO�o^Z
h ��\eoeX%U�\&k�Zgo�YWO ��O�`BcJ_afeU�\^UW_a`B� O�\&Y[O � O�` cz_afjUW\eU[_g` �fe_g`@\&c%Y[Zgk���f h Zg`%f h O�XGm
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h O�fjk�O�` h Zg`�\^f h UWfj\eU[`%k�\^f��p���gO�k�Y[O¥N 
�NPO�cz_aUW`�\ h O�k���fjX%oeO]«pY[O�fjk{L%M�NPO � I feX%os�VU��Go^Z
k�ZgolY[O �SO�` cJ_afjUW\eU[_a`³Q�O�\tY[O�� O�` cJ_afeU�\^UW_a` Z5feO�oj_a`�\�\^_gX%f h O�XVm³c%o���feO�os����f h Zg`%ftYWO
N 
�NPO h O�fjk�O�` h Zg`�\���¦p` �%oeO��w«�YWO�fek{L%M�NPO � C Z³NP_aUW`%f h O�k{L9Z]`%k�O h O�fjX%oj�GU��GoeO&ZgX
k�oe_gU[fjO�NPO�`�\#§@X%O�YWOtfjk{L%M�NPO

� I
c9Z]oek�Ol§@X%O�YWOtcJ_aU[`�\ h Otk���feXdoeO�Z�cdY[X%f h Otk{L9Z]`%k�O�f h O

\^_aN��zO�obO�`�\^oeO�YWO�fbcz_gfeU�\^UW_a`%f(U[`dfj\{Z]`%k�U���O�ftO�mG\eo 
�NPO�f��
n�_aX%o&§@X9Zg`�\^U�®9O�oºk�O�fº_a�dfeO�os�]Z]\^UW_a`%f�«b_g` ojO�N5Zgoe§@X%O¯§@X%O¯YWO fek{L%M�N5O

� C
Z X%`%O

Y[_a`d�aX%O�Xdo�Xd\eU[YWO h O)ZV�gTVU@Y[O·cz_aUW`�\ h O·k�oj_aU[fjO�NPO�`�\�O�fj\�k{Ld_aU[fjUdX%`dUW��_aojN���NPO�`�\�ZgX�L9Zgf^Z]o h
c9ZgoeNPUzY[O�f

1 �  N � �  N 

cz_aUW`�\^f3cJ_afjfeUW�%Y[O�f m

1 N � O�fj\3Y¨ZSYW_a`%�aXdO�X%o h X&fjk{L%M�NPO o�«
ZgY[_goef3YWO�fek{L%M�N5O

� C
ZSX%`%O�c%oj_a�9Zg�%UWYWUW\�� h O h O�fs\^oeXdk�\^UW_a` ��� N 	

E�� C
F1 �� N �
 _�Q 	 E�� C�F
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N�� h UW_Vk�oeO�f�«@k�Ob§GXdUJO�fj\·oeO�Y¨Z]\eUW�gO�NPO�`�\©k�_aX%oeZg`�\���ltX5� ZgUW\ h OlY[Z.`%Z]\^X%ojO h O�f´_ac ��o^Zr\^O�Xdoef
h O�f���YWO�k�\^UW_a`'«JY¨Z5cz_acdX%Y¨Zr\^UW_a` h O��GU[O�` h o^Z o^Zgc%U h O�N5O�`�\�k�_g`%fj\eUW\eX��O h 	 X%`º`%_aN��%oeO�oeO�fw�
\^oeO�U[`�\ h 	 U[` h UW�GU h X%f h U�����ojO�`�\^f�«~oeO�cdoe_ h X%U�\^f(O�`&`%_aN��%oeO�XVm&O�mVO�NPc%Y[ZgUWoeO�f��E°©O�k�U�O�fj\bX%`
U[`%k�_a`�����`%U[O�`�\�«9k�Z]o©Y[Z�oe_a�dX%fj\eO�fefjO h O�f©�bÀ ojO�cJ_afeO�fjX%o©Y[Z h U��aO�oefjUW\�� h OtY[Z�cz_gc%X%Y[Z]\^UW_a`
h O�f�fj_aYWXd\^UW_a`%f���TVUGk�O�\e\^O h UW�gO�ojfeU�\�� h ��k�oe_��¨\�«gk�O�Y¨ZtZgX%�aNPO�`�\eO h 	 ZgXd\{Z]`@\�Y[O�f�oeUWfe§@X%O�fpcz_gX%o
Y
	 ZgYW�a_aoeU�\^LdN5O h O�feOtoeO�\e_aXd�gO�o#c%U������ h Zg`%f3Xd`�_acd\^UWN�XdN YW_Vk�ZgY �*l�Z]`%f#Y[Otc%U[ojO h O�f3k�Zgf�«
Y¨Z�cJ_ac%X%Y[Z]\^UW_a`�®9`9Z]Y[O.feO�o^ZPk�_a`%fs\^U�\^X��O h O.k�_ac%UWO�f h X&N�
�NPO�UW` h U��GU h X'�

P � � � ¹ � �%�d�SR ¾�Q ¿ ¹ ���¯¿�R � ¹ �r� R�� � T/�d� Q R ��f�� c ¹
n�_aX%o.c%o���feO�oj�aO�oSY[Z h U��aO�oefeU�\�� h O�f�U[` h UW�GU h X%f h Z]`%f�Xd`%O¥cJ_ac%X%Y[Z]\eU[_a`E«�U[Yp� ZgX h o^ZgU�\

§GXdO h O�f fe_aXdfs��cJ_ac%XdY¨Z]\eU[_g`%f�fj\^Zg�%YWO�f�fjO³��_aojN5O�`�\�c%ojM�f h Oºk{L9Zg§@X%O�_acV\^UWN�X%N h O³Y[Z
��_a`%k�\eU[_g`'�%°©O�k�U'cJO�XV\ 
�\eoeOt� ZgU�\3O�`&Z h _acd\^Zg`�\3X%`dO�fj\eo^Z]\����aUWO h O 6�`%U[k{LdO�f ��k�_aYW_a�aUW§GXdO�f,8^«
h ��k�oeU�\^O h Zg`df�� k �ª«]O�\p§@X%U%fjU[N�X%YWObk�O�os\{ZgUW`%fpN���k�Zg`%UWfeNPO�f�`9Z]\eX%oeO�Y[f���xl`�O�`��VUWoe_g`%`%O�NPO�`@\
`9Z]\^XdoeO�Y´O�fs\SO�`�O��zO�\�\^oeM�fSfe_gXd�aO�`@\ h UW�GUWf���O�`�fe_gX%fs� O�`��GU[oj_a`%`%O�N5O�`�\^f5O�mVc%YW_aUW\���fSc%Zgo
h O�f�fe_gX%fs� cz_acdX%Y¨Zr\^UW_a`%f h UWfj\eU[`%k�\^O�f��V��` Z�X%`dO#f���c%Zgo^Z]\eU[_g` h O#Y 	 O�`��GU[oj_a`%`%O�N5O�`�\3O�\ h O�f
_aoe��Z]`%U[fjNPO�f(O�mVc%YW_aU�\{Zg`�\lk�O�\bO�`@�GUWoe_a`d`%O�NPO�`�\tO�` h U�����ojO�`�\^flfe_aXdfs��O�`%feO�N��%YWO�f��
n�_aX%oPfeUWN�XdY[O�o k�O&N���k�Zg`%UWfeNPO]«´UWY#O�fs\5cz_afjfeUW�%YWO h O&cdoe_Gk � h O�o5ZgX c9Zgos\{Zg�aO h O&Y[Z

�gZ]Y[O�X%o h 	 Z h Zgcd\^Z]\^UW_a`�O�`�\^ojO�Y[O�fºUW` h U��GU h XdfºfjU[NPUWY¨ZgUWoeO�f��lTVX%cdcz_afj_a`%f&§@X%O�Y
	 _a` czO�Xd\
h ��®9`dU[o�X%`%O h U[fs\{Zg`dk�O´O�`�\^ojO h O�XVm�U[` h UW�GU h X%f h O·Y[ZlcJ_ac%X%Y[Z]\eU[_a`1m _g`�cJO�Xd\/c9Zgo�O�mVO�N5cdY[O
Xd\^UWY[UWfeO�o/Y[Z h U[fs\{Zg`%k�O h O©ÁlZgNPN5UW`%�%«;§@X%U@O�fs\�fjU[NPc%YWO�NPO�`@\�Y[O´`%_aN��%oeO h O´�%UW\ef h U�����ojO�`�\^f
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O�`�\^ojO h O�XGm�k{L%oj_aNP_afe_gN5O�f2o ����` h ��®%`%UW\SX%`%O ��_g`%k�\eU[_a` h O�c9Zgos\{Zg�gO h O Y¨Z³N5Zg`dU[M�oeO
feX%U��]Zg`�\^O \

��� E - E�� F�F N �� �  � � - E�� F
� � � fjU - E�� F�� �O fjU - E�� F � �

TGU � N  O O�\ � N  «9_g`³Z�X%`%O���_a`%k�\^UW_a` h O�c9Zgoj\^Zg�aO�\^ojU¨Z]`%�aX%Y[ZgUWoeO h _a`�\bY
	 ZgYWY[XdoeO
O�fj\ h _g`%`��O h Zg`dfbY[ZS®9�aX%ojO mª�V� �jo��

� O�fj\(YWO�o^Z�ia_g` h O�Y¨ZS`dU[k{L%O]�9�tUW`%feU «%cJ_aX%o3Xd`&UW` h U��GU h X ' h _a`%`�]«%fe_a`�Z h Zgcd\^Z]\^UW_a`
Z£�]Zg`�\�c%Zgoj\^Zg�aO � � O�fj\ h UW�GUWf���O¯c9Z]o�Y¨Z�fj_aNPNPO h O�f�UW` h U��GU h Xdf h O \^_aXd\eO Y[Z�cz_acdXV�
Y¨Z]\eU[_g`'«/cJ_a` h ��o���f�c9Z]o�Y[Zº��_a`%k�\^UW_a` h O `%U[k{L%Zg�aO h ��®9`%UWO�c%o���k � h O�NPNPO�`�\�� ��Z��]ZgY[O�X%o
h 	 Z h Zgcd\^Z]\^UW_a`�§@X%U�feO�o^ZPXd\^UWY[UWf���O�cJ_aX%o(Y[Z�f���YWO�k�\^UW_a`³fjX%U��gZ]`@\eO�fjO�oeZ h _g`%k4\

�
�
� N � �

	�
 �� ��
��� C ���

E - E ' � � F�F
�lU[`dfeU «d§@X9Zg` h �JO�Z]X%k�_aXdc h 	 UW` h U��GU h X%f(fe_a`�\ h Zg`%f3YWO�N�
�NPOt�g_aU[fjU[`%Zg�aOg«dU[YWf3k�_g`@\eoeU �

�%X%O�`�\&N�XV\^X%O�Y[YWO�NPO�`�\³ZgXVm k�_aNPcd\eO�f h O�c9Zgos\{Zg�gO h O�f�X%`df&O�\ h O�f�Z]Xd\^ojO�f�«#k�O�§@X%U
h ���aoeZ h OSYWO�f��]ZgYWO�Xdoef h 	 Z h ZgcV\{Z]\eU[_a`E��¦p`�k�_a`%f���§@X%O�`%k�O]«�YWO�N���k�Zg`%UWfeNPOPY[UWNPUW\eO�Y[O h � �
�aO�YW_ac%cJO�NPO�`@\�UW`%k�_a`�\^o �gY � h O³k�O�oj\^ZgU[`df�U[` h UW�GU h X%f��©u�Ybk�_a`��GU[O�`�\ h O³c%o���k�U[fjO�o�§@X%O³YWO
k{L%_aU m h O � UW`d¡9XdO��zO�ZgX%k�_gX%c feX%o�Y 	 Ow]5k�Zgk�UW\�� h O�Y[Z³\^O�k{L%`%UW§GXdOg�´°©O�k{L%_aU m h ��cJO�` h
O�fefjO�`�\^UWO�YWYWO�NPO�`�\ h O�Y[Z5`%Z]\^X%ojO h X�c%oe_a�dY[M�N5O]�

����p����
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�������E�V� � ��¦�mVO�N5cdY[O h O���_a`%k�\eU[_g` h O.c%Zgoj\^Zg�aO�\^ojU¨Z]`%�aX%Y[ZgUWoeO
����� � � � 5 %�- �,� +D5 � %('*) +�- 4,),-&! %�),5 �7.&�"4 % � +�- �<'*) +�-G.0/2%D.&% ! ' % '*) +�-
� ¾ �SR �%�V�SR ¾�Q
u�Y�f�	 Z]�aUW\ h 	 X%`dO�Z]Xd\^ojO�\eO�k{L%`dU[§@X%O.�VUWf^Z]`@\ � ���GU�\^O�olX%`dO.k�_a`��aO�oe�aO�`%k�O�c%o���N Zr\^X%o���O

h O³Y 	 Z]Y[�a_goeU�\^L%NPO³����`��\^UW§GXdOg�#��`¶Z��GX¶§GX 	 O�Y[YWO cJ_aXd�]ZgU�\¥fjO c%oe_ h X%UWoeOºY[_goefe§@X%O³Y
	 _a`
\^oe_gXd�aO�§@X%O�Y[§@X%O�f�UW` h U��GU h Xdf�\eoeM�f�Z h Zgcd\���f h Z]`%f�X%`%O�cJ_ac%X%Y[Z]\eU[_a`�cdY[Xd\ �g\�N�� h UW_Gk�oeO]�
°©O�f�UW` h U��VU h X%f�f�	 Zr\e\^ojU[�dX%O�oeZgU[O�`�\�X%`%OSc%oj_acJ_aoj\eU[_a`³U[NPcJ_aoj\^Zg`�\^O h O�Y¨Z�cJ_ac%X%Y[Z]\eU[_a`º®d�
`%U[O h 	 X%`dO�����`��o^Z]\eU[_g`'« h 	 _�Q�k�_a`��gO�oe�gO�`%k�O¯c%o���N5Z]\eX%o���Og�(xl` ZgXV\^oeO³c%oe_a�dY[M�N5O�O�fj\
feX%fjk�O�cV\^UW�%Y[O h 	 Zgc%c%Zgo^Z��[\^ojO³c%YWX%f�\^Zgo h h Zg`%f�Y 	 O m ��k�XV\^UW_a`'�(¦p`¶O��zO�\�«©UWYlO�fj\�cJ_afefjU[�%YWO
§GX 	 UWYEi�Z]UW\(O�`%k�_aojO�X%`%O��J_a`%`%O h U��aO�oefjUW\�� h Zg`%f(Y¨ZScJ_ac%XdY¨Z]\eU[_g`'«%k�O�czO�` h Zg`�\bY 	 Z h Zgcd\{Z;�
\^UW_a` NP_£iaO�`%`%O�ojU[fj§@X%O h 	 
�\eoeObc%oe_Gk{L%O h ObY
	 Z h ZgcV\{Z]\eU[_a` h X N5O�U[YWYWO�X%o·U[` h UW�GU h X'�dTVU~Y
	 _a`
`%Ol� ZgU�\3ojU[O�`'«GY[O�f3U[` h UW�GU h X%f#NP_£iaO�`%f#O�\©Y[O�f3NPO�UWY[YWO�X%ojf#oeO���_aU��aO�`@\ ��czO�X�c%ojM�f3YWO�N�
�NPO
`%_aN��doeO h OSk�_ac%UWO�f h Z]`%f�Y[O�f�����` ��o^Zr\^UW_a`%f�fjX%UW�]Zg`�\eO�f�«�O�\�Y[Z�feX%os�VUWO h X�c%YWX%f�Z h Z]cd\��]«
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§GXdU'O�fs\(`��k�O�fefeZgUWoeO �SY
	 _acd\eU[NPUWf^Z]\eU[_a`E« h O��GUWO�`�\bX%`%O�O mdcdY[_aoeZ]\^UW_a`&ZgY���Z]\e_aUWoeO�c9Z]oeNPU'YWO�f
U[` h UW�GU h X%fbN�� h UW_Vk�oeO�f��

� ��� ¹ �ef Q R�h � ¹ ¿ ¹ ��� �£�;� Q ��� ¾ � � �d�SR ¾�Q ��R Q � � R � ¹
°©O�\e\eO�\eO�k{L%`dU[§@X%O h ��k�oeU�\^O h Z]`%f � K�#czO�oeNPO�\ h O�o���fj_aX h ojO�Y[O�cdoe_a�%YWM�NPO�fe_gX%Y[O����

c%o���k � h O�NPNPO�`�\��#u�Ylk�_a`%fjU[fs\^O �¯\eo^Zg`%fs��_aoeNPO�o�Y¨Z ��_a`%k�\eU[_g` h 	 Z h Zgcd\^Z]\^UW_a` � O�`¶X%`%O
ZgXd\^ojOb��_g`%k�\eU[_a` h 	 Z h Zgcd\^Z]\^UW_a` � � c9Zgo´YWOt�%U[ZgUWf h 	 X%`%Ob\^o^Z]`%fj��_aojN5Z]\^UW_a`¥YWUW`��ZgUWoeO \ � � N� � ? � ���O�f´k�_VO�]5k�UWO�`�\^f � O�\ � czO�Xd�aO�`@\ 
�\eoeO#k{L%_aUWfeUWf´k�_aNPNPOl_g`P�gO�Xd\�«@N Z]U[f�Y[Z�NP_£iaO�`%`%Oh O � � h _gUW\ 
�\eoeO ����ZgYWO �&Y[Z&NP_£iaO�`%`%O h O � ���lU[`%fjU·k{L%Zg§@X%O¥UW` h U��GU h X h 	 Z h Zgcd\^Z]\^UW_a`
N5_£igO�`%`%O3ZgX%o^ZbX%`S`%_gN��%ojO h O·k�_ac%UWO�f�Z]\e\eO�` h X ����ZgY �bX%`'�]n/_aX%o/k�_a`�\eo �aYWO�o/Y[O·`%_aN��doeO
h O h O�fek�O�` h Zg`�\^f h O.Y 	 UW` h U��GU h X�Z�iaZg`�\tY 	 Z h Zgcd\^Z]\^UW_a`³�doeXd\eO�N5ZrmVUWN Z]Y[O]«z_a`&k{L%_aUWfeU�\�Y[Z
\^o^Z]`%fj��_aojN5Z]\^UW_a` h O3� Z ��_a`���Z��a_aUWo � ���� � N � � � � #g«g_�Q �BO�fs\�Y
	 O�fjc���o^Zg`dk�O h XP`%_aN��doeOh O�k�_gc%U[O�f(fe_aX%L%ZgUW\���cJ_aX%o3YWO�NPO�UWY[YWO�X%o#UW` h U��GU h X'�~n/_aXdo3_a�d\eO�`%UWo#k�O�o���feXdYW\^Z]\�«V_a`�czO�Xd\
k{L%_aUWfeUWo � O�\ � h O�Y[Z�� Z ��_a`&feX%U��]Zg`�\^O4\

� N E
� �� F � � � #� ��� � � � � � # � N

� � � # E � ��� � � � � � � # F� ��� � � � � � #
°©O�czO�` h Zg`�\PUWY·O�fj\�cJ_afjfeUW�%Y[O�Z��gO�k�k�O�\e\eO¥\^oeZg`%fs��_aoeN5Z]\eU[_a`E«/§@X%O h O�f�Z h Z]cd\{Z]\eU[_g`%f

\^oeM�f�� ZgU[�dY[O�f h O��GU[O�`%`%O�`@\/`����Z]\^U��aO�f�«;`%_g\^ZgNPNPO�`�\�§@X9Z]` h�h O�f��]ZgY[O�X%oef��%ojXd\^O�f�fe_a`�\�\^ojM�f
O�`V� h O�fjfe_aX%f h O�Y[Z�N5_£igO�`%`%O5O�\ h X¯N5ZrmVUWN�X%N�«�O�XGmG� N�
�NPO�f.oeO�Y¨Z]\eUW�gO�NPO�`�\�c%oe_Gk{L%O�f��
°©O�Y[Z5` 	 O�fs\bc9Zgf#\^_aY���oeZg�%YWOg�9���aO�k�YWO�f(k�_GOw]5k�O�`�\^f � O�\ � h ��®9`%UWfbc%o���k � h O�NPNPO�`�\�«Jk�O�Y¨ZfeOSc%oj_ h X%UW\tfeU � � � �

� � � � � # � � ��� �
� �� �6l�Z]`%f�k�O�k�Zgf�«'_a` f�	 Zgojo^Zg`d�aOScJ_aX%otk�_a`%fjO�oj�gO�o

Y¨ZPNP_;igO�`%`dO h O�Y 	 Z h Zgcd\^Z]\^UW_a`&�%oeXV\^O.O�\�cJ_aX%obZ��a_gU[o � �� � � N O �E��`ºoeO h ��®9`%U�\�Z]Y[_aojf �
O�\ � ZgUW`%feU \ � N � � � #� � � # � � � � � � N � � � � � � � � #� � � # � � � � �llObk�O�\j\^O#� Z ��_g`'«�X%`%O(feUWNPc%YWO(\eo^Zg`dfj��_aojN Zr\^UW_a`¥Z]U h O ��O�N5c 
�k{LdO�o©Xd`%O h _aNPU[`%Z]\^UW_a`
c%o���k�_Gk�O h O�flU[` h UW�GU h X%ftO mG\^o^Z]_ao h UW`9ZgUWoeO�f�«JO�\ �5O�`%k�_gX%o^Zg�gO�otcdY[X%f(\{Z]o h X%`%O�k�_aNPc���\^U �
\^UW_a`�f^ZgUW`%O.O�`�\^ojO.k�O�XVm&§@X%U�fj_a`�\bc%oeO�fe§@X%O ����ZgXVmz�

����p����



���������	��
������������� ��������
�����
������ �  �"#��$�%#&�
��'
��($���������$��0%)�*��%!+-,/.0��%#���d ��1$2
 3!5��65�����7��$2
 8 �

����� �
	 � $�' 5*� � % � ! 4,) +�5 %('>) +�-&� 5*! %�4,),� ! � �
�´¹ ��f�� Q c ¹ � ¹�Q � ¿ V � ��f ¹ � � ¹&¹�Q T ��R ����� Q � ¹
���aO�k�k�O�\e\^O�N���\^L%_ h Og«EY
	 Z h ZgcV\{Z]\eU[_a`º\^o^Z]`%fj��_aojN���OSc%ojO�` h fjU[NPc%YWO�NPO�`�\.Y[Z �]ZgY[O�X%o

h 	 Xd`%Olk�O�os\{ZgUW`%OtcdX%U[fjf^Zg`dk�O h ObY 	 Z h Zgcd\{Zr\^UW_a` �doeXd\eO \ � � N �
�
� ��Olk{Ld_aU�m h O � h ��cJO�` h�zO�ZgX%k�_gX%c h Xºc%oj_a�%YWM�NPO m��g_aU[o � [ � o��

� ��R��SR ��� ¹�¹ � ��� T ¹ � ¼�� ��R��SR ��� ¹
� 	 ��YWUW\eU[fjNPOg« h Zg`%f´f^Z.�gO�ojfeUW_a`�feUWNPc%YWOg«dk�_a`%fjU[fs\^O �.��Zgo h O�o�O�`¥N���NP_aU[ojOlYWOtNPO�U[YWY[O�X%o

U[` h UW�GU h X�qjZgN5ZgU[f¥oeO�`dk�_a`�\^o���ZgX k�_aX%oef h O Y
	 ZgYW�a_aojUW\eL%NPOg�3n/Zgo�O mdO�NPc%Y[O]« h Zg`%f¥X%`%O
cz_acdX%Y¨Zr\^UW_a` h 	 UW` h U��VU h X%f�«�YWO h O�oe`%UWO�o�feO�oeZº\^_gX]qs_aX%ojf�YWO¥NPO�UWYWY[O�X%olqjZgN5ZgUWf�ojO�`%k�_a`�\^o��]�
�tc%ojM�f©Y[Z�f���YWO�k�\^UW_a`'«dYWOtk�oe_aUWfeO�NPO�`�\#O�\·Y[Z�N�XV\{Z]\eU[_a`E«VY 	 ��Y[U�\^UWfeNPO�k�_a`%fjU[fs\^O �.oeO�NPc%Y[Zgk�O�o
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c9Zgo h O�f c%oe_Gk�O�fefeXdf h UWfj\^UW`%k�\^f�� � 	 �bÀ czO�Xd\�Z]U[`%fjU(��Zg�a`%O�o¥�JO�ZgXdk�_aX%c O�` O�]5k�Zgk�UW\��g«
feX%os\^_aXd\bfjU�Y
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§GXdO¥k{L9Zgk�X%` O�fjf^Z�iaO h 	 _a�V\^O�`dU[o�X%`�NPO�UWY[YWO�XdoSfek�_aoeO §GXdO�Y
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§GX%Zg`�\^U�\�� h U � ��oeO�`�\eOg�E��`�c9Z]oeYWO�Z]Y[_aojf h O#qs_aX%O�Xdoef(O�\(_a`ºZ \ � � qs_aX%O�X%o�� ������ A E � ��� � F� � � � qs_aX%O�Xdo�� ������ A E � � ��� F
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�%oeUW§@X%O�f ��Y���NPO�`�\^ZgU[ojO�f�cJO�os��_aoeN5Zg`�\eO�f5fe_a`�\ N5_gU[`%f5� Zgk�UWYWO�NPO�`�\ h ��\^ojX%U�\^O�fnm k��w�
ÁbiGcJ_g\^L%M�feO5�So��

��ZSk�_a`��aO�oj�aO�`dk�O��aO�oef(Y
	 ��§@X%UWYWU[�%ojO h O�vtZ]feL�O�fs\ h _a`%k�cdY[X%f#oeZgc%U h O�O�`�`d_aN��%ojO h O
����`��o^Z]\eU[_g`%f�«�O�\�k�O�\ ��§GXdU[YWU[�doeO5c%oe_ h X%U�\ h _a`%kPX%`dOP�]ZgYWO�Xdo�feX%c ��ojU[O�X%oeO h O

A
� � ��� F m
�`%_aN��doeO h O�����` ��o^Zr\^UW_a`%f h _a`%`� o��

TGU�_a` �gO�Xd\³X%`%O�fe_gY[Xd\eU[_g`B§@X%U�fe_aU�\ 6w�J_a`%`%O98�f^Z]`%f 
�\^ojO _gcd\^UWN5ZgY[O cJ_aX%o h O�XGm
c%oe_a�dY[M�N5O�flk�_a`%k�X%oeojO�`�\^f�«JY[ZPfj\^oeZ]\����aUWO h O�vlZgfeL&O�fs\bU[`�\���oeO�fef^Z]`@\eOg�

llObcdY[X%fpk�O�\j\^O(fj\eo^Z]\����aUWO#O�fs\´\eoeM�fpU[`�\���oeO�fef^Z]`@\eOtZ]Y[�a_goeU�\^L%NPUW§GXdO�NPO�`�\·k�ZgopUW`�\^oeUW`%fjM��
§GXdO�NPO�`�\(c9ZgoeZgYWY ��Y[UWf^Zg�dY[O]�9¦p`�O��zO�\#NPUWf ��c9Zgos\3YWO�f3UW`d��_aojN5Z]\^UW_a`%f3§@X 	 UWY[f#f�	 ��k{L9Zg`%�aO�`�\�«
Y[O�f h O�XVm�qs_aXdO�X%ojflfj_a`�\b\e_g\{Z]Y[O�N5O�`�\tUW` h ��czO�` h Zg`�\^flO�\ h _a`dk.fjX%fek�O�cd\eU[�dY[O�f h O.k�_a`%fs\^U �
\^X%O�o h O�XVmºc%oe_Gk�O�fefjX%f h UWfj\eU[`dk�\^f���TVU�_a`&� ZgU�\lYWO�f ���]ZgYWX9Z]\eU[_g`%f h O.fe_gY[Xd\eU[_g`%ftc9Z]o^ZgYWY[M�Y[O �
N5O�`�\ m�k��w��c9Zgos\^UWO mª�V� Q%� 8 o o «a_a`5_a�d\^UWO�`�\·ZgYW_aoef h O�XVm5`%U��aO�ZgXVm h O(c9ZgoeZgY[Y���YWUWfeNPO h 	 _�Q5X%`
c%oe_a�go^ZgNPNPO�cz_]\^O�`�\eU[O�Y[YWO�NPO�`�\l\^oeM�f(Ow]5k�Zgk�Og�

��O.fek{L��N5Z h O�c%ojU[`dk�UWczO h 	 Xd`�ZgYW�a_aoeU�\^LdN5O.����`��\eU[§@X%OSO�fj\ h _a`%`� h Zg`%fbY[Z5®9�aXdoeO
mª�V� 8 o��Jvb_aX%f�Z]Y[YW_a`%fb�a_aUWo h Z]`%ftYWO�c%oj_Vk{L%ZgU[`³k{L9Zgc%U�\^ojO�k�_gN5NPO�`@\�Zgc%c%YWU[§@X%O�o�YWO�f�Z]Y[�a_r�
oeU�\^L%NPO�f(����`��\eU[§@X%O�f�ZgX&c%oj_a�%YWM�NPO h 	 _gcd\^UWNPU[feZ]\^UW_a`³cJ_af�� h Zg`%fbY[O�k{L9Z]c%UW\eoeOP�a�
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Initialisation de la 
population

gen = 0

Decodage et evaluation
des individus de la 
population

Calcul des valeurs
d’adaptation de chaque
individu

Crossover

   Mutation

 gen < max_gen
Oui

   STOP

Non

gen = gen+1

              Selection

�������E�V� 8 ����oj��Zg`%UW�ao^Z]N5NPO h 	 X%`º�bÀ feUWNPc%Y[O
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xb`%O.c%oeO�N5UWM�ojO ��\{ZgcJO.Z5k�_a`%fjU[fs\�� �5fjO.� ZgNPUWY[U[ZgojU[fjO�obZ��aO�k�Y[O���_a`dk�\^UW_a`%`dO�NPO�`�\ h O�f
ZgY[�g_aoeU�\^L%NPO�f3����` ��\^UW§@X%O�f#O�`�o���Xd\^UWYWU[feZg`�\(X%`�k�_ h O�O mVU[fs\{Zg`�\�« ��k�ojUW\©O�`�¬9_aos\^o^Z]`�aV�d°©O
k�_ h Ol_gcd\^UWNPU[fjO�Y¨Z.cz_gfeU�\^UW_a` h X¥�zO�klO�\ h X5�a_aYWO�\ h 	 X%` h UWfecJ_afeU�\^U���L�iVcJO�ow��fjX%fj\eO�`�\{Z]\eO�X%o
m h ��k�oeU�\ h Zg`%f(Y[Z�c9Zgoj\eU[O mw�a�[��o o3Z]®9` h O�N5ZrmVU[NPUWfeO�olfeZ5cJ_aoj\^Zg`%k�Og�

	 �,�D��� 
 � �� 5>) ! '*) +�- � $ � � ),- �B'*�P. $ � +�.��
��O�k�_ h O�O�fs\bk�_aNPcJ_af�� h O h O�XVm&�ao^Z]` h O�f(c%oj_Vk�� h XdoeO�f h UWfj\eU[`%k�\^O�f��
��Zbc%oeO�N5UWM�ojO3O�fs\�YWO·fj_aY��aO�Xdop¦pX%Y ��oeUWO�`�c%oj_ac%ojO�NPO�`�\ h UW\�« h _g`@\�Y[O´c%ojU[`%k�U[cJO h O·��_a`%k �

\^UW_a`%`%O�N5O�`�\©O�fj\´o���feX%N�� h Zg`%f�Y[Z.c9Z]oj\^UWO`ms�g� �jo �G°©O�\j\^O(c%oe_Gk � h X%ojObojO�k�_aUW\´X%`dOlf���oeUWO h O
��qsO�XVm h ObfjU�m�c9Zgo^Z]N5M�\^ojO�f�«@_�Q ��O�fj\´Y¨Z�\^ZgU[YWYWO h ObY[Z�cz_gc%X%Y[Z]\^UW_a`Pcz_gX%opY
	 �bÀ��@°©L9Zg§@X%O
qsO�X h OtfeU m�c9Z]o^ZgNPM�\eoeO�f h ��®%`%UW\3X%`%O�k�_a`d®9�aXdo^Z]\eU[_a` h X�c%oj_g®9YJO�\#ojO�c%o���feO�`�\^O h _a`dktX%`
U[` h UW�GU h X h O¥Y[Z³cJ_ac%X%Y[Z]\eU[_a` h O¥Y 	 �bÀP��°©L9Zg§@X%O�UW` h U��GU h X O�fj\ h _a`%k oeO�cdo���fjO�`�\���c%Zgo
Y[O�flc9Z]o^ZgNPM�\eoeO�fgm�	�� � A � � ��� � 	�� � A � � � �wo`m�k��w�~c9Zgos\^UWO ms�a� 8 o o �~xl`&k�ZgYWk�XdY h 	 ��k�_aX%YWO�NPO�`@\O�fj\�� ZgU�\.feX%o�k{L9Z]§GXdO c%oj_g®9Y «�O�\.Y[Z&c%oj_Vk�� h XdoeO5oeO�`��g_aU[O h _a`dk5cJ_aX%o�k{L9Z]§GXdO UW` h U��GU h X
X%`%O��]ZgY[O�X%o h 	 Z h Zgcd\^Z]\^UW_a` ���aZgY[O � � ���z«%_�Q ��� h ��feUW�a`%O.Y¨Z�cJ_aoj\^Zg`%k�Og�

��Z�feO�k�_a` h O cdoe_Gk � h X%oeO Zgc%c%YWUW§GXdO ��Y[Z�cJ_ac%XdY¨Z]\eU[_g` h 	 UW` h U��GU h Xdf�YWO�f�_ac ��o^Zr\^O�Xdoef
c%oe_acdoeO�f�� Y 	 ZgY[�g_aoeU�\^L%NPO�����`��\^UW§GXdOg��¦pY[YWO�NP_ h UW®9O�\e_aXd\ h 	 Zg�J_ao h Y
	 Z h ZgcV\{Z]\eU[_a` h O�f
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U[` h UW�GU h X%f�«~k�_a`d��_aojN���NPO�`�\ ��Y[Z�fj\^oeZ]\����aUWO h O�fb`%UWk{L%O�f m k��w�%c9Zgos\^UWO mª�V� Q%�W�So o «%feU�Y 	 XV\^UWY[U �
f^Z]\eO�X%opZ�k{Ld_aU[fjU h 	 Xd\^UWYWU[fjO�opk�O�\e\eO#N���\^L%_ h O]�anpX%UWfpO�YWY[O(Zgcdc%Y[UW§@X%O#Y[Z�f���YWO�k�\^UW_a`'«a§@X%UdczO�Xd\
feO�� ZgUWoeO�c9Z]o#oe_aX%YWO�\j\^O�_aX�c9Z]o3\^_aX%oj`%_aU m k��w�dc9Zgoj\eU[O m>�V�W�a� Q'o o��d¦p`d®9`&Y[O�k�oe_aUWfeO�N5O�`�\tO�fj\
Zgc%c%YWU[§@X�lO�\·X%`%Ol`%_aXd�gO�YWY[Olcz_acdX%Y¨Zr\^UW_a` h O��&U[` h UW�GU h X%f3O�fj\·����`��o���Og�du�Y9� ZgXV\·cdo���k�U[fjO�o
§GXdOtY[Z.fs\^o^Zr\����gU[O ��YWUW\eU[fs\^OtO�fj\·O�NPc%YW_£i���O]«%O�\·§@X%OtY 	 Z h Zgcd\^Z]\^UW_a`5O�fs\3O�`5� ZgU�\©NPUW`%U[NPUWf���Og«
k�Zgo ����ZgYWO � � ���z�llO�XVm�Zrqs_aXd\ef©_a`�\ ��\��tZgc%cJ_aoj\���f ��k�Olk�_ h O h O h ��c9Zgoj\-\@X%`%O�c%oj_Vk�� h XdoeOto���ZgYWUWf^Zg`�\
Y¨Z(\^o^Z]`%fj��_aojN5Z]\^UW_a`�YWUW`��ZgUWoeO h O©Y[Zb��_a`dk�\^UW_a` h 	 Z h Zgcd\{Zr\^UW_a` m�k��w�rc9Zgoj\eU[O mª�V� Q%� �jo o «£O�\�X%`%O
c%oe_Gk � h X%oeO h O©f���YWO�k�\^UW_a`�c9Zgo ��k{L9Z]`@\eU[YWYW_a`%`9Zg�gO3fj\e_Vk{L9Z]fj\^UW§@X%O3feZg`%f�ojO�NPc%Y[Zgk�O�NPO�`�\!m k��w�
c9Zgoj\eU[O m>�V� Qd� 8 o o��

��OP��_a`%k�\^UW_a`%`%O�N5O�`�\�����` ��o^Z]Y h O¥k�O k�_ h O5O�fj\ h _a`%` � h Zg`df�Y 	 Z]`%`%O�mVO�����u�Y�� Z]Xd\
k�O�cJO�` h Zg`�\Sc%o���k�U[fjO�oSUWk�U�§@X%O h O�XVm k�ZgYWk�XdY[f h 	 ��k�_aXdY[O�N5O�`�\�fe_a`�\�O��zO�k�\eX��fSZ£�gO�k X%`%O
c%o���k�UWfeUW_a`�c%YWX%f ��YWO�����O�Z��]Zg`�\#O�\3Zgc%oeM�f3Y[Z��z_gX%k�YWO h 	 _acd\eU[NPUWf^Z]\eU[_a`�cdoe_ac%ojO�NPO�`�\ h U�\^O \
Y[O�cdoeO�NPUWO�o#fjX%o#Y[Otc%oe_g®%YEUW`%UW\eU¨Z]YEO�\(YWO�fjO�k�_g` h feX%o#YWO�c%oj_g®9YE_gcd\^UWN5ZgY>� l�Zg`%f3Y[ZS�J_aX%k�YWO
c%oeUW`%k�UWc9ZgYWOg« h O�f�k�ZgYWk�X%YWf&N5_gU[`%f&k�_g`@�gO�oj����fºO�`�\^O�NPc%f&fe_g`@\�� ZgU�\^f�«#k�O�§@X%U�feX*]P\ �
Y
	 ZgYW�a_aoeU�\^LdN5O�����`��\eU[§@X%O]�

	 �,�D� � � %D5*% ��� ' 5*� � .�$ � +�4 $D� $ 5 � ' .&!�� -&) '*) +�- .�$ !&5*+ � 4 �#� �
��O�f�c9Z]o^ZgNPM�\eoeO�f�c%ojU[`%k�U[c%ZgXVm¯cz_gX%o�Y[O5fe_aY��aO�X%o�fj_a`�\�YWO¥²³Zgk{L�O�\�Y 	 Z]`%�aYWO h 	 UW`%k�U �

h O�`%k�Og� ��Oº²³Zgk{L O�fj\5YWOºoeZgc%cJ_aoj\ h O�Y[Z��GU�\^O�fefeO h O�Y
	 Zgc%c%ZgoeO�U[YbZ��aO�kºY[Z��GU�\^O�fefeO h X
fe_a`'� � 	 Zg`d�aY[O h 	 UW`%k�U h O�`%k�O.O�fs\#Y 	 Zg`d�aY[O�§@X%O�� Z]UW\©Y¨ZSk�_ao h O h X�k�_aojc%f#c%oeUW`%k�U[c9Z]Y�Z��aO�k�Y[Z
h U[ojO�k�\^UW_a` h O.Y 	 ��k�_aX%YWO�NPO�`@\��'TGO�YW_a`³YWO�k�Zgf h O.�g_aY ��\eX h U��g«Jk�O�flc9Z]o^ZgNPM�\eoeO�f h U �EM�oeO�`@\��
��`&ZgXdo^Z h _a`%k4\
°3Zgf h O�Y
	 Z]\e\eO�ojoeUWfef^Z]�aO4\J²³Zgk{L � �d«W�;���%UW`%k�U h O�`dk�O ���;V«W��[ h O��go���f
°3Zgf h X h ��k�_gY[Y[Zg�aO4\J²³Zgk{L � �V« �jZ��9UW`%k�U h O�`%k�O � �£� h O��ao���f
��O�N5ZgUWY[Y[Zg�aO�O�fj\lk�_a`dfj\^U�\^X � h O.QgQaQ���` ��X h f(cJ_aX%o [gQ��V��\eoeU[Zg`%�aYWO�f��

��O�c%oj_a�%YWM�NPO h 	 _gcd\^UWNPU[feZ]\^UW_a`³O�fj\bYWO.fjX%U��gZ]`@\`\
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 ��! � � )�� � )
	 ������� � 5 ! � � -�' %('*),+�- .�/ 1 ����1 �
��`�Y 	 Z³�VX Z��gO�k�YWO¥k�_ h O�¬9_aos\^oeZg` aG«/YWO�k�_ h Zg�gO h O�fS��_a`%k�\eU[_g`%fSO�\�_ac ��o^Zr\^O�Xdoef

c%oe_acdoeO�f �¥Y
	 �bÀ|` 	 O�fj\�c%Zgf ���GU h O�`�\�����otk�O�f h O�oe`%UWO�ojf�fe_a`�\t\e_aX%f��goe_aX%c ��f h Zg`%ftX%`%O
c%oe_Gk � h X%oeO�\^_]\{ZgYWO�NPO�`�\ h U[fs\^UW`%k�\eO h Xºfe_aY��aO�X%o�YWX%U ��N�
�NPOg«J§@X%U�k�_a`dfj\^U�\^XdO�Y[Z5��_a`%k�\^UW_a`
h 	 ���]ZgY[X%Z]\^UW_a`'�Jxl`dO�U h ��O�feO�oeZgU�\ h _g`%k h 	 Z��a_aUWotXd`³c%oj_a�ao^Z]N5NPO._aX³Y[Zg`%�aZg�aO.oeO�Y[Z]\eUW�gO��
N5O�`�\(feUWN5cdY[O h � h U����SY¨Z�fjc���k�U�®9k�Zr\^UW_a` h O�Y
	 ZgYW�a_aojUW\eL%NPO�����` ��\^UW§@X%Og«9k�O�§@X%U ���VU�\^O�o^ZgU�\
h 	 Z��g_aU[o ��\^_aXd\�� ZgUWoeO]��ltO�f´�%UW�%Y[UW_g\eL%M�§@X%O�f3fe_a`�\ h _a`%klZgc%c%ZgoeX%O�f�«@§@X%U~k�_a`�\eU[O�`%`%O�`�\ h O�f
_aXd\^UWYWf�«���_a`%k�\^UW_a`%f�O�\�_ac ��o^Zr\^O�Xdoef�� Zgk�UWYWUW\^Zg`�\�Y 	 ��k�ojUW\eX%oeO h 	 ZgY[�g_aoeU�\^L%NPO�f h OP\�iGczO5�bÀ��
²³ZgYWL%O�X%ojO�X%fjO�NPO�`�\�«zY[Z�c%Y[Xdc9Zgoj\ h O�k�O�fb�%UW�%Y[UW_g\eL%M�§@X%O�f�«~c%oe_g�ao^ZgNPN���O�flO�`º°#±.±S« h O �
N Z]` h O�`�\bX%`%O��J_a`%`dO.k�_a`%`9Z]U[fjf^Zg`%k�O h O�k�O�Y[Zg`%��Zg�gO�O�\ h O�Y[Z�c%oe_a�go^ZgNPN5Z]\^UW_a`�_a�GqsO�\
O�`&����`��o^ZgY �
�b®9` h O 6 h ��N5_Gk�oeZ]\^UWfeO�o,8 YWO�f��bÀ�«�Y
	 �#k�\eU[_a` h O�y(O�k{L%O�oek{L%O&°©_G_ac ��o^Zr\^U��aO�¦ 	 �l�

���-_ m>¦ 	 ��Y[XV\^UW_a`9Zgosi ��� _©_go^Z]\e_aoji*o�Z cJ_aX%o�_a�VqsO�k�\^U�� h O�c%oe_gcz_afjO�oSXd`%O�U[`�\eO�oj� Z]k�O
�ao^ZgcdL%U[§@X%O5§@X%U�czO�oeNPO�\j\^oeZgUW\ � h O�f.`%_a`G��fec ��k�U¨Z]Y[UWfj\eO�f h O fjc���k�U�®9O�o�� Zgk�UWYWO�NPO�`�\SYWO�Xdoef
c%oe_acdoeO�f(Z]Y[�a_goeU�\^L%NPO�f(����`��\eU[§@X%O�f��J¦p��Td¦p� m ¦��lfjiºTVcJO�k�UW®%k�Z]\eU[_a`���_ao(¦��g_aY[XV\^UW_a`9Zgosi
�tYW�a_aoeU�\^LdN5f o�O�fj\�X%` c%oe_a�go^ZgNPNPO h ���aO�Y[_gc%c�� c9Zgo.npU[O�oeojO�°©_aYWY[O�\ h Zg`%f.Y[OPk�Z h oeO h O
Y
	 Zgk�\eU[_g` ¦ 	 � ��� _t«�O�\�§@X%U9k�_a`dfj\^U�\^XdObXd`%O ��\{Z]czO h Z]`%f�Y¨Z�o���ZgYWU[feZ]\^UW_a` h O(k�O�\e\^O(UW`�\^O�ow�
� Zgk�O]�a¦p��Td¦p�¶O�fj\�O�`S� Z]UW\pXd`%O3fe_goj\^O h O3k�_aNPc%UWY[Z]\^O�X%op§@X%U%Xd\eU[YWU[fjO h O�f�®%k{L%U[O�oefpfj_aX%oek�O�f
��k�ojUW\ef h Zg`%f#X%`�Y[Zg`%��Z]�aO�feUWNPc%Y[O�cJ_aX%o3cdoe_ h X%UWoeO�X%`�k�_ h O�°#±�± h 	 _acV\^UWN5UWf^Zr\^UW_a`ºc%Zgo
�bÀ §@X%U�czO�Xd\.O�`%fjX%UW\eO 
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ltZg`%f(Y[O�k�Zgf h X h ��k�_gY[Y[Zg�aO]«JY[Z�cz_goj\{Z]`%k�O�c9ZgfjfeO h O�Q%« 8 [ 8  ��Q%« k'Za��[V�
ltZg`%f(Y[O�k�Zgf h O.Y 	 Z]\e\eO�oeojU[fjf^Zg�gOg«9Y[ZPcJ_aos\{Zg`%k�O�c9ZgfefjO h O.Qd« �a�a�[ �1ZG«[��ka 8 �
��Z�k�_g`@�gO�oj�aO�`%k�O h X&c%oj_a�ao^Z]N5NPO�O�fs\ h _a`%`��O h Zg`%f(Y[O�f#®9�aX%ojO�f m 8 � 8 o©O�\ m 8 � Q o��
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������� 8 � Q���°©_a`��aO�oj�aO�`dk�O h O.Y 	 ZgY[�g_aoeU�\^L%NPO�����`��\eU[§@X%O�°#±�±�«9k�Zgf h O�Y
	 Z]\j\^O�ojoeUWfefeZg�aO
n/Zgo(o^Zgcdcz_aos\bZgX&o���fjX%Y�\{Z]\bc%o���k � h O�`�\�«zY[Z�k�_a`��aO�oe�aO�`%k�O�O�fj\b�JO�ZgXdk�_aX%cºc%YWX%f(o����gXV�

Y[UWM�ojOg«%i�k�_aNPc%oeUWf(cz_aXdo#Y[O�NPU[`dU[N�X%N*O�\bY[ZPNP_£iaO�`%`%O]�'°©O�k�U�O�fs\b_a�d\^O�`@X³c9Zgo#Y 	 O�NPc%YW_aU
h O�Y¨ZPfj\eo^Z]\����aUWO�fjX%cJO�os� ��YWUW\eU[fs\^O1m k��w�Jc%Zgoj\eU[O mª�G� Q%� 8 o o�«%§@X%U�cJO�oeNPO�\ h 	 _a�d\eO�`%UWobX%`³Z]Y[�a_r�
oeU�\^L%NPO�c%YWX%f(fj\{Z]�%Y[O]�

��Z h X%o���O h 	 O�m ��k�Xd\^UW_a`º°3n�xBO�fs\3k�O�\e\eOt��_aUWfs��k�U h OS�SZ.LdO�X%ojO�f#O�\ 8 �tNPUW`@Xd\^O�f#O�\3YWO
\^O�NPc%f h 	 O m ��k�XV\^UW_a` h O¥�;5L%O�X%ojO�f�O�\�Q�� N5UW`@Xd\^O�f�cJ_aX%otY[Z �gO�oefjU[_g`�f���§@X%O�`�\^UWO�YWY[O h X
k�_ h O�feX%o�X%`�n/O�`@\eU[XdN ujuzQ'Zg�#fe_aX%f���U[`@XVmz� ��O���ZgUW`.O�`.\eO�NPc%f�°3n�x O�fj\/Z��gZ]`@\�\e_aXd\ h �
�bY 	 O�NPc%Y[_gU h X�fjX%czO�os� ��YWUW\eU[fjN5O]�g¦p`�O��zO�\��bk{L%Zg§@X%O©����`��oeZ]\^UW_a`.U[Y�cJO�XV\/i�Z��g_aU[o9qsX%fj§GX 	 �
\^oe_gU[fbU[` h UW�GU h X%fgms�£��� h 	 X%`dO�cJ_ac%X%Y[Z]\eU[_a` h O 8 �'o3§@X%U/`dO�fj_a`�\tc9Z]flojO�NPc%Y[Zgk ��f�«E_gobYWO
c%oe_a�go^ZgNPNPO3`%O#o�� ���]ZgYWX%O#c9Z]f�k�O�f´UW` h U��GU h X%f h 	 _RQ�X%`���ZgUW`�O�`P`%_aN��%oeO h 	 ���gZ]Y[X9Zr\^UW_a`%f
O�\�O�` h Xdo���O]� ��Z��aO�ojfeUW_a`�c9Z]o^ZgYWY[M�Y[O f 	 O�m ��k�Xd\^O¥O�` h O�XVm¯L%O�XdoeO�fSZ£�gO�kº�£�ºc%oj_Vk�O�fjfeX%f
h 	 ���]ZgY[X%Z]\^UW_a`�UW` h ��czO�` h Zg`�\^f�\^_aX%oj`9Zg`�\Sk{L%Zgk�X%` feX%o�X%` n/O�`�\^UWX%N ujueu`Zg�g�d� ��O¥��ZgUW`
O�`¯\eO�NPc%f�o���O�Y h 	 O m ��k�XV\^UW_a` O�fs\ h _a`dk k�_a`%feU h ��o^Zg�%YWOg«�O�\�k�O¥Z��aO�k X%` fjO�X%Y h O��ao�� h O
c9Zgo^Z]Y[Y���YWU[fjNPOg�
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	 � 5 +�) � ) �#� � ��� ! ! 5>) � - � � � � ' 5*%(' ! ��),� .�� �P%D���
��Z�fj\eo^Z]\����aUWO h OºvtZ]feL Z]c%c%YWU[§@X��O ZgXVm �bÀ m�k��w��c9Zgos\^UWO m>�V� Q%� Q'o oSO�fs\¥\^O�fj\���O³O�\

k�_aNPNPO�`�\���O UWk�U � ltO�XVm�qs_aX%O�X%oef�fe_g`@\ h ��®9`%UWf�«�O�\�UWYWf._gcd\^UWNPU[fjO�`�\�\e_aX%f h O�XVm Y[Z�cJ_aow�
\{Zg`%k�O�cz_gX%o#Y[O�N�
�NPO�k�Z]f h O��a_aY «9Y[O�c%ojO�NPUWO�o(feO�Y[_a`&YWO�f(c9ZgoeZgNPM�\^ojO�f h O�cJ_afeU�\^UW_a` h X
�a_aYWO�\�«9O�\bY[O�fjO�k�_g` h fjO�YW_a`ºk�O�XVm h Xº�JO�k]�9�tUW`%feU \ � � qs_aXdO�X%o � ������ �  � �  � � ���� � � � qs_aX%O�X%o�� ��������  � �  � � ���
��¾�Q�Q �@¹ �
n�_aX%o(YWO.fj_aY��aO�Xdo \
°3Z]f h O.Y 	 Z]\e\eO�oeojU[fjf^Zg�gO \ °3Zgf h X h ��k�_aYWY¨Zg�gO \
�w²³Zgk{L � �d«W�;� �s²ºZgk{L � �d« �jZ
� u�`%k�U h O�`%k�O � �;G«[��[ h O��ao���f ��u�`dk�U h O�`%k�O ���£� h O��go���f

n/_aX%o(YWO�fbZgYW�a_aojUW\eL%NPO�f(����` ��\^UW§@X%O�fgm qs_aXdO�X%o���O�\t�jo-\�¶K�Z]U[YWY[O h O�Y[Z�cz_acdX%Y¨Zr\^UW_a` � 8 ���vl_aN��%oeO h O�����`��oeZ]\^UW_a`%f � Qa���npoe_a�9Z]�%U[YWU�\�� h O�k�oj_aU[fjO�NPO�`�\ � �d« ���npoe_a�9Z]�%U[YWU�\�� h O�N�Xd\^Z]\^UW_a` � �d« �'Z� TVO�YWO�k�\^UW_a`&c9Zgo ��k{L9Z]`@\eU[YWYW_a`%`9Zg�gO�fs\^_Gk{L9Zgfj\eU[§@X%O.f^Z]`%flojO�NPc%Y[Zgk�O�NPO�`�\� TVX%cJO�ow� ��YWU�\^UWfeNPO�Z��gO�k.X%`ºcJ_aX%ojk�O�`@\^Zg�aO h O�oeO�NPc%Y¨Z]k�O�NPO�`@\ h O.�a���
��ZP��o���§@X%O�`%k�O h OSvlZgfeL O�fj\ h O¥�a«~k 	 O�fj\ � h UWoeO�§@X%O�k{L9Zg§@X%Olqs_gX%O�X%olf 	 ��k{L9Z]`%�aO�`�\

Y[O�fbc%Zgo^ZgNPM�\^oeO�f h O.YWO�XdobNPO�U[YWY[O�X%obU[` h UW�GU h X³O�`@\eoeO�k{L9Zg§@X%O.����`��oeZ]\^UW_a`'�
ltZg`%f�YWO©k�Zgf h X h ��k�_aYWY¨Zg�gOg«gY[Zb\eO�k{L%`dU[§@X%O h X�k{L9Zg`%�aO�NPO�`�\ h 	 ��k{L%O�Y[YWO#O�`�c%X%UWfef^Z]`%k�O

Z£�gO�k � � �g« �a�g�'ZSO�fj\bXd\eU[YWUWf���O1m cJ_aX%o#YWO�f h O�XVm�qs_aX%O�X%oef o��
��` h _a`%`dO h _g`%kbZgXVm h O�XVm�qs_aX%O�X%oef h O�f·c9Z]o^ZgNPM�\eoeO�f·U h O�`�\eU[§@X%O�f ��k�O�XGm h OlY 	 �bÀ

feUWN5cdY[O]«JcJ_aX%o#Xd`ºk�Zgf h O��a_aY h _g`%`�g�

��� �������£�d�£�
ltZg`%f�YWOS\{Zg�%YWO�Z]X m 8 � 8 olfj_a`�\ h _a`%` ��O�f�YWO�f��]ZgYWO�X%ojf h O�f�c%Zgo^ZgNPM�\^oeO�f h O�cJ_afeU�\^UW_a`

§GXdU·_acV\^UWN5UWfeO�`�\SY[ZºcJ_aoj\^Zg`%k�O cz_gX%o�k{L%Zgk�X%` h O�f�k�Zgf h O �g_aY>����O�f�U[`�\^O�oj�]ZgYWY[O�f�O�\SYWO�f

p�prq�s*tuwv#x
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�gZ]Y[O�X%oef�UW`%U�\^U[ZgY[O�f�cz_gX%o�k�O�fPc9ZgoeZgNPM�\^ojO�fSfj_a`�\PY[O�f�N�
�NPO�fP§@X%O�c%o���k � h O�NPNPO�`�\nm k��w�
\{Zg�%YWO�Z]XXm 8 �[��o o��
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	�� ��[V« �a��[ ��[d« �a��A
� �d« �d�£�a�a� �d« �V�£�a�d�

��� ���d« �a�g�d�£� �w�d« ���g�g�gQ
	�� � 8 kd« [gQ Z � 8 kd« []QaQA
� �d« �d��[a��[ �d« �V�£�a�'Z

��� �d« ���g�d��Z �d« �a�g�a�d�

� � 	J� 8 � 8 ��n�ZgoeZgNPM�\^ojO�f h O�cz_gfeU�\^UW_a`º_gcd\^UWN5ZgXVm h Z]`%f(Y[O�f h O�XVm�k�Zgf h O.�g_aY
ltZg`%f(Y[O�k�Zgf h X h ��k�_gY[Y[Zg�aO]«JY 	 ��§@X%UWY[UW�%oeO h O.vtZ]feL&O�fj\ h O�Q%« k'Z 8 �d�
ltZg`%f(Y[O�k�Zgf h O.Y 	 Z]\e\eO�oeojU[fjf^Zg�gOg«9Y 	 ��§GXdU[YWU[�doeO.O�fj\ h O ZV«W��kj[a�V�
ltZg`%f�Y[O�f�®9�aX%ojO�f m 8 � Zjo¥O�\ m 8 � k'o¥_a`�k�_gN5c%ZgoeO�Y[Z k�_a`��aO�oe�aO�`%k�O h O�f�NPO�UWYWY[O�X%oef

U[` h UW�GU h X%f h O�f h O�XGm�qs_aX%O�Xdoef�O�\ h X5NPO�UWY[YWO�X%o´UW` h U��VU h X h O(Y
	 �bÀBfeUWNPc%Y[O]«@cz_aXdopX%` k�Zgf
h O��a_aY h _g`%`�g�
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°©_g`d��_aoeN���N5O�`�\ �Sk�O.§@X%U ��\{ZgU�\(c%o����GX'«9YWO�f h O�XGm�qs_aX%O�Xdoef#k�_g`@�gO�oj�aO�`�\lc%Y[XdfboeZgc%U �
h O�NPO�`�\�§@X%OSY 	 �bÀ feUWNPc%YWO h Zg`%f�YWO�f h O�XVm k�Zgf�«EO�\�Y
	 ��§@X%UWYWU[�%ojO h O�vlZgfeL�_a�dfeO�os����O�fj\
h Zg`%f(k{L9Zg§@X%O.k�Z]fbNPO�U[YWY[O�X%ob§GXdO.Y 	 _acd\^UWN�XdN*_a�d\^O�`@Xºc9Z]obY 	 �bÀ feUWNPc%Y[O]�
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	 ��� ��� � ) � $&%�4�) � % '*) +�- .�� �(� � % �"!&�".�� !&5*� � �*) +�-
n�_aX%o5o���feX%NPO�o�«©Y[Z cJ_aos\{Zg`%k�O h 	 X%`dO ZgUWY[O h 	 Z��VUW_a` ojO�cJ_afeO&feXdo Y[Z h U ����oeO�`%k�O h O

c%oeO�fefeUW_a` O�`�\^ojOlY 	 UW`�\^oeZ h _af´O�\´Y 	 O mV\eo^Z h _af�� � 	 UW`�\^oeZ h _af�O�fs\©Y[Z�� Zgk�O(UW`d� ��ojU[O�X%oeO h X5c%oe_g®%Y
O�\´Y
	 O�mG\eo^Z h _gf·O�fj\·Y¨Z�� Zgk�O(fjX%c���oeUWO�X%ojOg� ��_aoefj§GXdOlY 	 UW`%k�U h O�`%k�OtO�fj\·cJ_afeU�\^U��aObY¨Z�k�_gX%oe�%XdoeO
h X�cdoe_g®9Y�O�fj\�\^O�Y[YWO�§@X%O·Y[Z#c%oeO�fefjU[_a`�O�fj\�c%YWX%f ��YWO�����O·feX%o�Y 	 O mV\eo^Z h _af/§@X%O´feXdo�Y 	 U[`�\^oeZ h _af�«
O�\�Y
	 ZgUWY[O5O�fs\ 6wfj_aXd\eO�`@X%O�8 c9Z]o�k�O�\e\eO h U�����ojO�`%k�Og« h 	 _�Q¯Y¨Z&cz_goj\{Z]`%k�O]����O�f�k{L9ZgNPc%f h O
c%oeO�fefeUW_a`ºZgXd\e_aX%o h X�c%oj_g®9Y h Zg`%f(YWO�f h O�XVm�k�Z]f h O��a_aYEfe_a`�\ h _a`d`��f h Zg`df#Y[O�f3®9�aX%ojO�f
feX%U��]Zg`�\^O�f m m 8 � jo�« m 8 � ['o�« m 8 � �'o�« m 8 �W�£�'o o �

��O�f h U�����ojO�`%k�O�f h O�c%oeO�fefjU[_a`ºZgc%c%Zgo^ZgUWfefjO�`�\b`%O�\j\^O�N5O�`�\��z°©O�\j\^O h O�oj`%UWM�oeO�O�fj\(feO�`V�
feUW�%Y[O�NPO�`�\�c%YWX%f ��YWO�����O�fjX%o(Y
	 UW`@\eo^Z h _afl§@X%O�fjX%olY 	 O�mG\^oeZ h _af�����O�f h U�����ojO�`%k�O�ftYWO�fbc%YWX%f
�VUWfeUW�%YWO�f�Zgc%c9ZgoeZgUWfefeO�`�\SZgX `%U��aO�ZgX h X �JO�kg��l�Z]`%f�Y[O�f h O�XVm k�Z]f�«�Y[Z&c%ojO�fjfeUW_a`�ZgX `%U �
�aO�Z]X h O#Y
	 U[`�\eo^Z h _gf�O�fs\�c%Y[Xdf ��YWO�����O h Zg`%f�Y[Z�fe_aYWXd\eU[_a`P_acV\^UWN Z]Y[O#§@X%O h Z]`%f�Y[Z�fe_aYWXd\^UW_a`
U[`%U�\^U[ZgYWOg� ��O�f h U � ��oeO�`%k�O�f�oeO�fs\^O�`@\Pk�O�cJO�` h Zg`�\PfeX%�d\eU[YWO�f�«��%UWO�` §@X%O�Y[Z³cJ_aoj\^Zg`%k�O¥fe_aU�\
`%O�\j\^O�NPO�`@\�c%Y[Xdf ��YWO�����O�cJ_aX%o5Y¨Z fe_aYWXd\eU[_a` _acd\^UWN5ZgYWOg� ��Z¯cz_aos\{Zg`dk�O&O�fj\ h _a`%k&\^ojM�f
feO�`dfeUW�%Y[O�ZgXVm�k{L9Zg`%�aO�NPO�`�\^f�«zN�
�NPO.Y[UWNPUW\���f�«J§@X%U�Z]c%c9ZgoeZgU[fjfeO�`@\ h Zg`dfbY 	 ��k�_gX%Y[O�NPO�`�\��
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hdb.vigie.init hdb.vigie.opt

hdb.vigie.init hdb.vigie.opt

������� 8 � [ ��°©L%ZgNPc h O�c%ojO�fjfeUW_a`%ftcdoeM�f h X&�JO�k�O�\ h X��a_aYWO�\`\9k�Zgf h X h ��k�_gY[Y[Zg�aO
����p����
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hdb.vigie.init hdb.vigie.opt

pres

43.8432

44.4853

45.1273

45.7694

46.4115

47.0536

47.6957

48.3378

48.9798

49.6219

50.264

������� 8 � � �&°©L%ZgNPc h O�c%ojO�fjfeUW_a`%flZgXd\^_gX%o h Xºcdoe_g®9Y \9k�Zgf h O�Y 	 Z]\j\^O�oeoeUWfefeZg�aO
p�prq�s*tuwv#x
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hdb.vigie.init hdb.vigie.opt

hdb.vigie.init hdb.vigie.opt

������� 8 �[�£� ��°©L9ZgNPc h O�c%oeO�fefjU[_a`dflc%ojM�f h X&�zO�k�O�\ h X��a_aYWO�\`\%k�Zgf h O�Y
	 Z]\j\^O�ojoeUWfefeZg�aO
����p����
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	 ��� � � � 5*) '*) #�$&� �
��O#\{Z]�%Y[O�ZgX m 8 � �jo�NP_a`�\^ojOl§@X%O h Zg`df·YWO�f h O�XVm5k�Zgf h O#�a_gY>«�YWO�f´c9ZgoeZgNPM�\^ojO�f h Obcz_r�

feU�\^UW_a`º_gcd\^UWN5ZgXVm&fe_g`@\lc%oeZ]\^UW§@X%O�NPO�`�\tU h O�`�\^UW§GXdO�f�� ��O�fbY ���aM�ojO�f h U�����ojO�`%k�O�ftcJO�XV�aO�`�\
` 	 
�\^ojO h X%O�f¥§@X 	 ZgX k�Zgo^Zgk�\^M�oeO³fs\^_Gk{L9Zgfs\^UW§GXdO h O�f �bÀP� l�Zg`df¥YWO�f ®%�aX%oeO�f�m 8 �[�g�SoPO�\
m 8 �W�;�jo�fe_a`�\S�GUWfeX9ZgYWUWf���O�f YWO�f�cJ_afjUW\eU[_a`dfSU[`dUW\eU¨ZgYWO�f�O�\�_acd\eU[N5ZgYWO�f h X �zO�k�O�\ h X��g_aYWO�\
cz_aXdo#Y[O�f h O�XVm&k�Zgf h O��a_aY �

−0.25 −0.2 −0.15 −0.1 −0.05 0
−0.2

−0.15

−0.1

−0.05

0

0.05

Position initiale
Position optimale

������� 8 �W�a����n/_afjUW\eU[_g`ºUW`%U�\^U[ZgY[O�O�\l_gcd\^UWN5ZgY[O h X&�JO�k

p�prq�s*tuwv#x
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0.9 0.95 1 1.05 1.1 1.15 1.2 1.25
−0.25

−0.2

−0.15

−0.1

−0.05

0

Position initiale
Position optimale

������� 8 �[�;� ��n/_gfeU�\^UW_a`ºUW`%U�\^U[ZgYWO.O�\b_acd\^UWN5ZgYWO h X&�g_aY[O�\
u�Y~fjO�N��dY[O�Z]fefeO���k�XdoeUWO�XVm¥§@X%OtcJ_aX%o h O�XGm¥k�Zgf h Ol�g_aYz�dU[O�` h U � ��oeO�`�\ef�«GY¨Z.fe_aYWXd\^UW_a`

_acd\^UWN5ZgYWOtfe_gUW\·Y¨Z�N 
�NPOg�V¦�` � ZgUW\�«@Y[Ol�zO�ktO�fs\3_aXV�aO�os\(ZgX N5UW`%UWN�X%N m 	���O�fs\3NPUW`%U[N5ZgY�o
O�\�YWOº�g_aY[O�\&ZgX N5ZrmVUWN�X%N m 	��ºN5ZrmVU[N5ZgY�o��·�l®9` h 	 UW`�\^O�ojc%o���\^O�o�k�O c%oj_a�%YWM�NPOg«©X%`%O
oeO�`dk�_a`�\^ojO#Z ��\��©_goe��Zg`dU[f���O#Z��aO�k �gU[Zg`�¬9O�`%�lµ�Zg`d��ZgX�n �aYWO(TVk�UWO�`�\eUW®9§@X%O h O l�Zgfjf^ZgX%Y�\
���GU[Z]\^UW_a`'��u�Y3\^oeZgU�\^O�X%` c%oe_a�dY[M�N5O&\^ojM�fPfeUWNPU[Y[ZgUWoeOg«´N5ZgUWf¥Z��aO�kºXd` fe_gYW�gO�X%o h O�\�iVcJO
TG\^_��]O�f.O�\�k�_aXdk{L%O YWUWN5U�\^O5§@X%U�c%oeO�` h h _a`%k5O�` k�_aNPcd\^O5YWO�f.c%L��`d_aNPM�`%O�f��GU[fj§@X%O�XVmz�
��O�f h U�����ojO�`%k�O�f#Zgcdc9Zgo^Z]U[fjfeO�`�\©feX%os\^_aXd\3ZgX5`%UW�gO�ZgX h X¥�JO�kg� �d� ¬©��µ�Z]`%��_a�V\^UWO�`�\ h Zg`%f
\^_aX%f´YWO�f´k�Zgf´X%` �g_aYWO�\·_aXd�aO�oj\ m _aX�6w�do^Zg§@X�98 o�ZgX N5ZrmVUWN�X%N�«GN5ZgU[f´YWOl�JO�kbf 	 _aXd�GoeObX%`
czO�Xºc%YWX%f h Zg`dfbYWO�k�Zgf h O�Y 	 Zr\e\^O�oeojU[fjf^Zg�aO]�
u�YEfeO�N��%YWO.§@X%O�Y[Z h U � ��oeO�`%k�O�fe_gUW\(fjX%oj\e_aXd\ h X%O��SY 	 Zg`%�aYWO h 	 U[`dk�U h O�`%k�Og«~�JO�ZgX%k�_aX%c

c%Y[Xdf ��Y[O���� �&Y
	 Z]\e\eO�ojoeUWfef^Z]�aOg��¦p`��%ojO��w«�Y¨Z&cz_goj\{Z]`%k�OPO�fs\Sk�o�� ��O¥§@X9Zg` h Y
	 ��k�_aX%YWO�NPO�`�\
c9ZgfefjO�fe_aXdfSY
	 ZgUWY[O¥O�\�fjO�\^oe_gXd�aO�oeZgYWO�`�\^U3c%Zgo�Y[Z³��_aoeNPO h X c%oe_g®%Y>� ��Z h U�����ojO�`%k�O h O
�VU�\^O�fefjO5O�`�\^oeO�Y 	 ��k�_gX%Y[O�NPO�`�\ h Zg`%f�Y 	 U[`�\^oeZ h _af m�c%YWX%f�Y[O�`�\#otO�\�Y
	 ��k�_aX%YWO�NPO�`�\.feX%otY
	 O�m@�
\^o^Z h _af`m cdY[X%fbo^Z]c%U h O�o3k�o���O�Y¨Z h U ����oeO�`%k�O h O�c%oeO�fefjU[_a`º§@X%U�O�`%�gO�` h ojO�Y[Z�cz_goj\{Z]`%k�O]�
TGU#Y
	 U[`dk�U h O�`%k�OºO�fj\5�aoeZg` h O]«pY[O��JO�k�czO�Xd\Pf 	 _aXd�GojU[o5c%YWX%f�«pO�\ Y 	 ��k�_gX%Y[O�NPO�`�\ h Zg`%f

Y
	 U[`�\eo^Z h _gf©feOb\^oj_aXd�aOlc%YWX%f©oeZgY[O�`�\^U « h 	 _�Q Y¨Z.cz_aos\{Zg`dk�Obc%Y[Xdf ��YWO�����O�_a�dfeO�os����Og� llOtc%YWX%f

����p����
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Y¨Z�\^oeZ�� ` ��O�O�fj\tZgX%�aNPO�`@\���O]«zk�O�§@X%U�O�fs\�fe_gX%L9ZgU�\{Zg�dY[O.c%X%UWfe§@X 	 _a`�k{L%O�oek{L%O � h ��k ��Y���ojO�o
�PY 	 Z]\e\eO�oeojU[fjf^Zg�gOg�
���aO�k�X%`%O UW`%k�U h O�`%k�O�cdY[X%f � ZgU[�dY[O]«·fjUtYWO³�JO�k O�fj\�\eoe_ac _aXd�aO�oj\�«©k�O h O�oj`%U[O�o¥� ZgU�\

_a�%fj\^Zgk�YWO � Y 	 ��k�_gX%Y[O�NPO�`�\�«b§@X%U�c9ZgfjfeO N5_gU[`%f&�%UWO�` h Zg`%f�Y 	 UW`�\^oeZ h _af�«bO�\&X%`%O���_aoj\eO
\^o^Z�� `��OtO�fj\#k�o�� ��Og« h 	 _RQ�X%`%O�k{L@Xd\eO h OtY[Z�cJ_aoj\^Zg`%k�Og� ��Ol�zO�k�f 	 _aXd�GojO h _a`%klNP_aU[`df#ZgX
h ��k�_aY[Y[Zg�aO]«Vk�O�§@X%U ���GUW\eO�c9Zgo©ZgU[YWYWO�X%ojf h 	 Z£�g_aUWo©X%`%Ol\^oe_gc¥��_aoj\eOb\eo^Z��¨`��O�§@X%UEoeZgY[O�`�\^UWo^ZgU�\
Y
	 Z��VUW_a`'�
u�Y~` 	@i5Z�c%Zgf h O h U � ��oeO�`%k�O�f h Zg`%f´Y[Z�cJ_afeU�\^UW_a`¥_gcd\^UWN5ZgY[O h X �g_aYWO�\��V¦p`�O��zO�\�«@X%`%O

_aXd�aO�oj\eX%oeO5N5ZrmVU[N5ZgYWO5� Z��g_aoeUWfeOP\^_aXrqs_aX%oef�Y[Z�cz_aos\{Zg`dk�Og«�k�Zgo�O�YWY[OPoeZgY[O�`�\^U�\ h Z��]Zg`�\{Z]�aO
Y
	 ��k�_aX%YWO�NPO�`�\ h Zg`%f(Y
	 UW`@\eo^Z h _af��

¦p`�k�_g`%k�YWX%feUW_a`'«dY[O�f#fe_aYWXd\^UW_a`%f h _a`%`��O�f#c9Zgo©Y[O�fj_aY��aO�Xdol¦pX%Y���ojU[O�`�fe_a`�\(c%L�iGfeUW§@X%O��
N5O�`�\�UW`%feX*]5feZg`�\^O�f�� ��O�flc%L��`%_aNPM�`%O�ft�GU[fj§@X%O�XVm5qs_aX%O�`�\�X%`ºo �aYWO�O�fefjO�`�\^UWO�Y «EfjX%oj\e_aXd\
ZgX¯`dUW�gO�ZgX h X �JO�k]��u�Y´fjO�oeZ h _g`%k ` ��k�O�fefeZgU[ojO h Z]`%f�Y 	 ��\{Z]czO5feX%U��]Zg`�\^O h 	 Z h _acd\eO�o�X%`
N5_ h M�Y[O h OSo���fe_aYWXd\eU[_a`³c%Y[Xdf�c%oe_Gk{L%O h O�Y[Z¥o���ZgY[U�\��]� � 	 U h ��ZgY�feO�o^ZgU�\ h 	 Xd\^UWYWU[fjO�o�X%`³fe_aY �
�aO�Xdo#o���fj_aY��gZ]`@\bYWO�f ��§GX%Z]\^UW_a`%f h O�vlZ��VUWO�ow�sTG\e_��gO�f�«~O�\3§GXdU'c%oeO�` h oeZgUW\bZ]U[`%fjU'�JO�ZgX%k�_aX%c
N5UWO�XGm O�` k�_aNPcd\^O&YWO�f5c%L��`d_aNPM�`%O�f �GU[fj§@X%O�XVmz� � 	 Xd\eU[YWU[feZ]\^UW_a` h 	 Xd` N5ZgUWY[Y[Zg�aO�c%YWX%f
®9` feO�o^ZgU�\ ����ZgYWO�NPO�`�\�fe_gX%L9ZgU�\{Zg�dY[O]����` feO�L%O�X%os\^OSk�O�cJO�` h Zg`�\.ZgX³\^O�NPc%f h OSk�ZgYWk�X%Y «
h �sq��P\^oeM�f ��YWO�����Z��aO�kSY[O�NP_ h M�Y[O�Xd\^UWYWU[f��g� ��O�k{L%_aU m h O�f�ZgYW�a_aojUW\eL%NPO�fl����`��\^UW§@X%O�f�O�fj\
k�O�cJO�` h Zg`�\´qsX h U[k�U[O�XVm&O�\bc%oj_aNPO�\j\^O�Xdo��9u�Y�f 	 Zg�aU�\ h 	 X%`%O.N���\^L%_ h O�`%_£�]Z]\^ojU[k�O h Zg`%f(X%`
h _aN5ZgUW`%O.\eO�Y�§@X%O.Y
	 U[`d����`%UWO�ojU[O�Z���oj_a`9ZgXV\^UW§GXdOg«~\^oeM�ftZr\e\{Z]k{L��O �5Xd`³k�O�oj\^ZgU[` h ��\eO�ojN5U �
`%U[fjNPO³N5Z]\^L ��N5Z]\^UW§@X%Og�3À�o �gk�O �¯k�O�\j\^O³N���\^L%_ h Og« h O�f¥_acd\eU[NPUWf^Z]\eU[_g`%f¥c%ojO�`9Z]`@\¥O�`
k�_aNPcd\eO h O�fbk�oeU�\^M�oeO�fb\eoeM�f#�]ZgojU ��f�«9c9Zgo#O mVO�NPc%YWO h O���X%os\^U��VU�\��]«9fe_a`�\bcJ_afefjU[�%YWO�f��

p�prq�s*tuwv#x
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��O�f�Z]Y[�a_goeU�\^L%NPO�f�����`��\eU[§@X%O�f�Z]c%c9ZgoeZgU[fjfeO�`@\�k�_gN5NPOPX%`%OPN���\eL%_ h O h 	 _gcd\^UWNPU[feZr�
\^UW_a`&\eoeM�flc%oj_aNPO�\j\^O�XdfeOg�J�tcdc%Y[UW§@X��ftZgX&k�Zgfw� \^O�fj\lk�_aNPc%YWO�mVO h 	 Xd` h UWfecJ_afeU�\^U���Z���oe_ h i��
`9ZgNPU[§@X%Olk�_aNPNPOtY 	 L@iGcJO�ow��feXdfj\^O�`�\{Z]\eO�X%o�«%Y[O�f©o���feXdYW\^Z]\^f·fe_a`�\©\eoeM�f·O�`%k�_aXdo^Zg�aO�Zg`�\^f����O
N Z]`%§@X%O h 	 Ow]5k�Zgk�U�\�� O�fj\¥k�_aNPcJO�`%f��³c9Zgo5Y[Z¯oe_g�%X%fj\eO�fjfeO h OºY
	 ZgYW�a_aojUW\eL%NPOg« h _a`�\¥Y[Z
h X%o���OScJO�Xd\ 
�\^ojO�\^ojM�f�Y[Zgoj�aO�NPO�`�\�o�� h XdUW\eOSc9ZgolY[O�L9ZgXd\ h O��ao�� h O�c9Zgo^Z]Y[Y���YWU[fjNPO�§GX 	 UWY
czO�Xd\�Z]U[f���NPO�`�\�Zr\e\^O�U[` h oeO]�3°©O�k�U(oeO�` h YWO�f5�bÀ \eoeM�f¥Z h Zgcd\���f�ZgXGm k�ZgYWk�X%YWf¥fjk�UWO�`�\^U �
®9§@X%O�f3YW_aX%o h f��0ltO�f©YW_a�aUWk�UWO�YWf3k�_aNPNPO�¦p��Td¦p�BoeO�` h O�`@\3c9Zgo·ZgU[YWYWO�X%ojf©Y[Z�fec ��k�UW®%k�Z]\eU[_a`
h O.\eO�YWftZ]Y[�a_goeU�\^L%NPO�flZgk�k�O�fjfeUW�%YWO�f�ZgXVm�`%_a`V� fec ��k�U[ZgYWU[fs\^O�f�«EO�\tk�O�Y[Z cJO�ojN5O�\ h O�c%YWX%f h O
� ZgU[ojO�O�`�\^ojO�o5O�` k�ZgYWk�X%Y(fjk�UWO�`�\^U�®9§@X%O h O�f N���\^L%_ h O�f5YW_a�aUWk�UWO�YWY[O�f \^O�Y[YWO�f5Y[Z c%oj_a�aoeZgNS�
N Zr\^UW_a`�_aojU[O�`@\���O�_a�GqsO�\�� ��O�fS�bÀ*_a`�\�X%` ZgXV\^oeO U[`�\���o 
�\9\/UWfefjX%f h O�Y 	 _acd\^UWNPU[feZ]\^UW_a`
O�`&y#� m ybO�k{L%O�ojk{L%O���c ��oeZ]\^UW_a`%`dO�YWY[O o©O�\(O�`�fjU[N�X%Y¨Zr\^UW_a`ºO�`��gZ]oeU[Zg�%YWO�f h UWfek�ojM�\eO�f�« h _]�
N Z]U[`%O�f�_aXV�aO�os\^f � h OP\^O�Y[YWO�f�N���\^L%_ h O�f�feO�NPU�� fj\^_Gk{L9Zgfs\^UW§@X%O�f�«�U[YWf���_g`@\�YWO YWU[O�`�O�`�\eoeO
k�O�f h UWfek�U[cdY[UW`%O�f5O�\5Y 	 UW`%����`%UWO�oeUWO�k�Y[ZgfefjU[§@X%O]«p\^oeM�f5Z]\e\^Zgk{L��O&ZgXGm N���\eL%_ h O�f h ��\eO�ojN5U �
`%U[fs\^O�f�«�Z h Zgcd\���O�f�ZgXVm h _aN5ZgUW`%O�fSk�_a`�\eU[`@X%f�� ��O¥NP_ h M�YWO¥c%L�iGfeUW§@X%O�Z h _gcd\�� U[k�U·f�	 O�fj\
o�������Y��S\^oj_ac ��oeX%fs\^ojOg«EO�\�Y
	 Xd\eU[YWU[feZ]\^UW_a` h O�fe_aY��aO�X%oef�c%YWX%f�c%o���k�UWf�Zgc%c%Zgo^Z��[\�` ��k�O�fefeZgU[ojOg�
ltO�`%_gN��%ojO�X%fjO�f�cJ_afefjU[�dU[YWUW\���f�k�_a`%k�O�oe`9Z]`@\tY[O�ftc%oj_a�%YWM�NPO�ftO�`�Z���oe_a`%ZgXd\^UW§@X%O�O�\ h Zg`%f
h 	 Z]Xd\^ojO�f h UWfek�UWc%YWU[`dO�ftojO�fs\^O�`�\ ��O�mVc%YW_aoeO�olc9Z]o#Y[O�ftZgYW�a_aojUW\eL%NPO�f(����`��\eU[§@X%O�f��

����p����
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OBJFUN

Initialisation du solveur
  Lecture des parametres d’ecoulement
  Lecture du maillage
  Calcul de l’ecoulement sur le maillage
  initial

ALGOGEN

Initialisation de l’optimiseur
  Lecture des parametres genetiques
  Creation d’une population initiale

OBJFUN

Evaluation des individus

ALGOGEN

Procedure de remaillage

Appliquer selection, croisement et mutation
Modification de l’adaptation des individus

Decodage des nouveaux individus

  Decodage de la population initiale
  gen = 0

gen = gen+1

gen = max_gen

OBJFUN

Calcul d’ecoulement sur le meilleur individu
Remaillage

   STOP
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ÁjÎj¾jÃdÝmÜ�Â¸ßéð±ìJÂ�ÆZÜ�Â¸ßé¾jÍ$ÁjÎj¾jÃ9à0Ü�Â¸ß±ð±ìdÖjâ[Ü�Â¸ß7Ü�Â`ðdÝÔ ÆDÎÉÀ=Öj¿9Ö:ßéÊ9¾=½±À=Öj¿9Ö`ìd¾jÍ¸¿9¾=½JÔÁjÎj¾jÃ9á0Ü�Â¸ßéð-Â�Æ9Ì9¾j¿D½�¾SÊ9¾�ÇjÖA¿9¾=½jÎ¸ÇÉÈ9ÍdÂÉÎÉÆ�Ü(à è¸è Æ¸ÛmÂ`Í[Ü�Â¸ß�ïSÝ¸ß ç ÜOìdÖjâ[Ü�Â¸ß¸ï&ìJÂ�ÆZÜ�Â¸ß¸ßÔÆ¸ÛmÂ`Í[Ü�Â¸ßéðAÆDÎ�ìDÛ9¿9¾AÊ9¾�ÛmÂ`ÍD½AÊ9¾jÍ9¾j¿�ìJÂ�Æ=Ö�Æ9Í$ÇjÖ�Á�Õ=Ö:Â�Æ=¾AÛmÂ�Æ=Ö:Â`¿9¾AÀDÎÉÈ9¿$Á�Õ=ÖjíjÈ=¾AÀ=Öj¿9Ö`ìd¾jÍ¸¿9¾[ÔÐ:Ñ�ÒjÓµðSÍ9Ö:ÂÉÇ¸Çj¾SÊ9¾=½SÁ�Õ9¿=Î�ìmÎ9½jÎ�ìd¾=½è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è9è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸çÊ=ÎÉÈ¸ÛDÇj¾µÊ¸Ê¸ÍZÚÂ�Æ9ÍBÂÚ½ÉÍ¸ÊIÄ¸ÄpÂ`ÃD½ÉÍ¸¿9¾¸Ö`ì"¾�Æ9Í¸¿9¾¸¾0Ü`ã`¾�Æ9Í¸¿9¾¸¾Zî Ê9ÖjÍ9ÞdãjßÚ ç¸ç�� È9Ì9¾j¿¸ÍjÈ9¿9¾µÊjÈµÃdÂ�Á�ÕmÂ�¾j¿�ÊZê¶¾�Æ9Í¸¿9¾¸¾¾�Æ9Í¸¿9¾¸¾�Ï¸ÏéÆDÎÉÀ=Öj¿9Ö[Ú ç¸ç�� ¾=ÁÉÍjÈ9¿9¾SÊjÈSÆDÎ�ìDÛ9¿9¾µÊ9¾�À=Öj¿9Ö`ìd¾jÍ¸¿9¾=½Ê=ÎÉÈ¸ÛDÇj¾ è â¸ðjÆ=¾��µÊ=ÎÉÈ¸ÛDÇj¾��*ÆDÎÉÀ=Öj¿9Ö
	ZÚÊ=ÎÉÈ¸ÛDÇj¾ è À9¿9¾=Á=Â�½=ÂÉÎÉÆ9ðjÆ=¾��$Ê=ÎÉÈ¸ÛDÇj¾��*ÆDÎÉÀ=Öj¿9Ö
	ZÚÎÉÛ=æjÃjÈ¸ÆD×JÜ��jÀ¸Õ=Ö=½j×DÂ�ÆmÂ`ÍZÔ�jÆDÎÉÀ:Öj¿9Ö[Ô��D½=Â�ÙjÀDÎÉÀQÔ âjÛD¾=½ÉÍZÔ��¸ÃdÂ`ÍmßÚÃ=Î�¿?Ü�Â`ð9Þ[Ú ÂÉËÉÆDÎÉÀ=Öj¿9Ö[Ú Â����dß
� ¾�Æ9Í¸¿9¾¸¾�Ï¸ÏµÁjÎj¾jÃdÝ��pÂ�	ZÚ ç¸ç�� ¾=ÁÉÍjÈ9¿9¾SÊ9¾=½�ÁjÎj¾jÃdÝmÜ�Â¸ß
�Ã=Î�¿?Ü�Â`ð9Þ[Ú ÂÉËÉÆDÎÉÀ=Öj¿9Ö[Ú Â����dß
� ¾�Æ9Í¸¿9¾¸¾�Ï¸ÏµÁjÎj¾jÃ9à��pÂ�	ZÚ ç¸ç�� ¾=ÁÉÍjÈ9¿9¾SÊ9¾=½�ÁjÎj¾jÃ9à0Ü�Â¸ß
�Ã=Î�¿?Ü�Â`ð9Þ[Ú ÂÉËÉÆDÎÉÀ=Öj¿9Ö[Ú Â����dß
� ¾�Æ9Í¸¿9¾¸¾�Ï¸ÏéÀ9¿9¾=Á=Â�½=ÂÉÎÉÆ��pÂ�	ZÚ ç¸ç�� ¾=ÁÉÍjÈ9¿9¾�Ê9¾=½±À9¿9¾=Á=Â�½=ÂÉÎÉÆZÜ�Â¸ß
�¾�Æ9Í¸¿9¾¸¾Zî(ÁjÇ¸Î9½�¾0Ü�ßÚÃ=Î�¿[Ü�Â`ð9Þ[Ú ÂÉËÉÆDÎÉÀ=Öj¿9Ö[Ú Â����dß
� Ê¸Ê¸Í¸ð¸Ã9Ö�Û:½vÜpÁjÎj¾jÃ9à��pÂ�	dï�ÁjÎj¾jÃdÝ��pÂ�	dß ç À9¿9¾=ÁDÂ�½=Â�ÎÉÆ��pÂ�	ZÚÆ¸ÛmÂ`Í��pÂ�	¸ðdÂ�Æ9Í[Ü&Ç¸Î�ë[Ü¶Ê¸Ê¸Ídß ç Ç¸Î�ë[Ü&àZî Þdß¸ß��dÝvÚÐ:Ñ�ÒjÓ¸ð9Ð:Ñ�ÒjÓ��jÆ¸ÛmÂ`Í��pÂ�	ZÚÁjÎj¾jÃ9á��pÂ�	¸ð[Ü ÀDÎ��ZÜ(à[Ô Æ¸ÛmÂ`Í��pÂ�	dß¸ï9Ý¸ß ç Ã9Ö�Û:½JÜpÁjÎ¸¾jÃ9à���Â�	dï�Á¸Îj¾jÃmÝ��pÂ�	mßÚ
�Ê9¾9Çj¾jÍ9¾���	�À9¿9¾=Á=Â�½=ÂÉÎÉÆIÚÊ9¾9Çj¾jÍ9¾���	�âZÚ
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	ZÚ �
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� ¾�ÆDÎ�ìd¾ZÄ¸ÄpÂ�ÆmÂ`ÍdÂ�Ö9ÇDÂ�½�¾j¿�Ä ç¸ç ãjÂ�ÆmÂ`ÍdÂ�Ö9ÇDÂ`Ù9¾j¿mã�Â�½éÖ9Ç9½jÎSÖ=Á¸Á�¾�À9Í9¾jÊÃ=Î�¿?Ü�Â�Æ9ÍBÂ`ð9Þ[Ú ÂÉËjÐ:Ñ�ÒjÓZÚ Â����dß � ¾�ÆDÎ�ìd¾Zî����pÂ�	¸ð¸Í=Î9½¸½�ä9ÎDÂ�ÆZÜ=î�dß��DÝvÄ¶Þ[Ú
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� ¾�Æ=¾j¿9ÖjÍ9¾jÊ9ä�ÕmÂÉÇ�Ê¸¿9¾�Æ#���ZÚ
� Â`Ã?Ü��DÁ�ÕmÂÉÇ�Ê9à:ß �Ã=Î�¿[Ü�Â�Æ9ÍBÂ`ð9Þ[Ú ÂÉËjÐ:Ñ�ÒjÓZÚ Â����dßÂ`ÃTÜ�ÂÉËjäj¿=Î9½¸½jÎ�Ì9¾j¿�"=Î9½=Â`ÍdÂÉÎÉÆmß$Á�ÕmÂÉÇ�Ê9àZî����pÂ�	¸ðjÀ=Öj¿9¾�Æ9Í9àZî����pÂ�	ZÚ¾9Ç9½�¾�Á�ÕmÂÉÇ�Ê9àZî����pÂ�	¸ðjÀ=Öj¿9¾�Æ9ÍdÝvî����pÂ�	ZÚ
� ¾�Æ=¾j¿9ÖjÍ9¾jÊ9ä�ÕmÂÉÇ�Ê¸¿9¾�Æ#���ZÚ
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�¿9¾jÍjÈ9¿jÆ $jÛ  È9ÍZÚ
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=¾jÃ9Ö�ÈDÇ�Í �9¿dÂ`Í9¾�ÁjÎ�ì¸ìdÖ�Æ9Ê�Ü¶¿9¾jíjÈmÂ`¿9¾jÊSÛ#� � ��� Â�Ûmß
� Î9½SË¸Ë$ã � ¿¸¿9Ö
�%��ÄØãmÚÃ=Î�¿[Ü�Â�Æ9ÍµÓ � ÐjÓ � ×�$¸Ê¸â¸ð9Þ[Ú3Ó � ÐjÓ � ×�$¸Ê¸â=Ë¸Çj¾�ÆIÚ�Ó � ÐjÓ � ×�$¸Ê¸â����dßÎ9½AË¸Ë$ã � ã±Ë¸Ë�Ó � ÐjÓ � ×�$¸Ê¸â$Ë¸Ë$ã 	IÄ ãéË¸Ë���� Ó � ÐjÓ � ×�$¸Ê¸â�	$Ë¸Ë$ã���ÍmãmÚ �Î9½SË¸Ë$ã��ÉÆãmÚ¿9¾jÍjÈ9¿jÆ,Î9½0î Ã9Ö:ÂÉÇJÜ�ß��$ÝLÄ�Þ[Ú
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ç¸ç ÐjÍ9Ö�Æ9Ê9Öj¿¸Ê 	¸È¸Æ:ÁÉÍdÂÉÎÉÆ:½
Ì=ÎDÂ`Ê  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ZÄ¸ÄpÑ�ÆmÂ`ÍdÂ�Ö9ÇDÂ�Ù9¾j¿ZÜ � � � ¾�ÆDÎ`ìd¾
�7ëdß �
 ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ �Së9¾�ÆDÎ�ìd¾µð4Ü  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ �dß`ëZÚç¸ç ãjÂ�ÆmÂ`ÍdÂ�Ö9ÇDÂ`Ù9¾j¿mã�Â�½AÖ9Ç9½jÎAÖ=Á¸Á�¾�À9Í9¾jÊÃ=Î�¿?Ü�Â�Æ9ÍBÂ`ð9Þ[Ú ÂÉË�ë9¾�ÆDÎ�ìd¾Zî¶Çj¾�ÆIÚ Â����dßµë9¾�ÆDÎ�ìd¾Zî����pÂ�	¸ð � � 	DÇDÂ�À=ä9ÎDÂ�ÆZÜ=î�dß��DÝ0Ä Þ[Ú

ë9¾�ÆDÎ�ìd¾Zî¶×j¾jÌ9Ö9ÇÉÈ=ÖjÍ9¾jÊ¸ð¸ë9Ö 	=Ö9Ç9½�¾IÚ
�

Â�Æ9Í  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ZÄ¸Ä äj¿=Î9½¸½jÎ�Ì9¾j¿ZÜpÁjÎ�Æ:½ÉÍ � � � ¾�ÆDÎ�ìd¾
��Ö[Ô3ÁjÎÉÆ:½ÉÍ � � � ¾�ÆDÎ�ìd¾
��ÛIÔ � � � ¾�ÆDÎ�ìd¾ è ÁJÔ � � � ¾�ÆDÎ�ìd¾ è Êdß �
 ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾
�µìmÎ�ì,ð4Ü  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ �dß�Ö[Ú
 ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾
�,Ê9ÖjÊµð4Ü  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ �dß�ÛIÚ
 ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾
�7½=Â�½�ð4Ü  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ �dß è ÁJÚ
 ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾
�$Û9¿=ÎAð4Ü  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ �dß è ÊZÚÂ`Ã[Ü��jÛ9¿=ÎDßéÛ9¿=Î[î¶×j¾jÌ9Ö9ÇÉÈ=ÖjÍ9¾jÊ¸ð¸ë9Ö 	=Ö9Ç9½�¾[ÚÂ`Ã[Ü��D½=Â�½=ßµ½=Â�½0î¶×j¾jÌ9Ö9ÇÉÈ=ÖjÍ9¾jÊ¸ð¸ë9Ö 	=Ö9Ç9½�¾[Úç¸ç! È:½ÉÍS¿9¾jÍjÈ9¿jÆ�ÍjÕ=¾�Æ¸ÈÉìDÛ=¾j¿$Î�Ã�ÁjÎÉÆ:Á�¾j¿jÆ=¾jÊBÁ�ÕmÂÉÇ�Ê¸¿9¾�ÆÂ�Æ9Í � ¾�Æ=¾j¿9ÖjÍ9¾jÊ9ä�ÕmÂÉÇ�Ê¸¿9¾�Æ9ð9Þ[ÚÂ�Æ9Í�äj¿=Î9½¸½jÎ�Ì9¾j¿�"=Î9½=Â`ÍdÂÉÎÉÆ9ð¸¿9Ö�Æ9Ê=Î`ì;Ü(ÞZÔ ìmÎ�ì¯î¶Çj¾jÆmßÚÂ`Ã?Ü��jÛ9¿=ÎDß �Ã=Î�¿[Ü�Â�Æ9ÍBÂ`ð9Þ[Ú ÂÉË�ìmÎ�ìCî¶Çj¾�ÆIÚ Â����dßÂ`ÃTÜ�ÂÉËjäj¿=Î9½¸½jÎ�Ì9¾j¿�"=Î9½=Â`ÍdÂÉÎÉÆmßSÛ9¿=Î[î����pÂ�	¸ð¸Ê9ÖjÊIî����pÂ�	ZÚ¾9Ç9½�¾AÛ9¿=Î[î����pÂ�	¸ð�ìmÎ�ìCî����pÂ�	ZÚ
� ¾�Æ=¾j¿9ÖjÍ9¾jÊ9ä�ÕmÂÉÇ�Ê¸¿9¾�Æ#���ZÚ

� Â`Ã?Ü��D½=Â�½=ß �Ã=Î�¿[Ü�Â�Æ9ÍBÂ`ð9Þ[Ú ÂÉË�ìmÎ�ìCî¶Çj¾�ÆIÚ Â����dßÂ`ÃTÜ�ÂÉËjäj¿=Î9½¸½jÎ�Ì9¾j¿�"=Î9½=Â`ÍdÂÉÎÉÆmß$½=Â�½0î����pÂ�	¸ð�ìmÎ�ìCî����pÂ�	ZÚ¾9Ç9½�¾�½=Â�½0î����pÂ�	¸ð¸Ê9ÖjÊIî����pÂ�	ZÚ
� ¾�Æ=¾j¿9ÖjÍ9¾jÊ9ä�ÕmÂÉÇ�Ê¸¿9¾�Æ#���ZÚ

�¿9¾jÍjÈ9¿jÆ � ¾�Æ=¾j¿9ÖjÍ9¾jÊ9ä�ÕmÂÉÇ�Ê¸¿9¾�ÆIÚ
�

Â�Æ9Í  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ZÄ¸Ä  È9Í9ÖjÍ=Î�¿[Ü � � � ¾jÆDÎ�ìd¾��BëZÔ�Ã=Ç¸ÎjÖjÍSÀÉìDÈ9Ídß �
 ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ �Së9¾�ÆDÎ�ìd¾µð4Ü  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ �dß`ëZÚë9¾�ÆDÎ�ìd¾Zî¶×j¾jÌ9Ö9ÇÉÈ=ÖjÍ9¾jÊ¸ð¸ë9Ö 	=Ö9ÇD½�¾[Úç¸ç! È:½ÉÍS¿9¾jÍjÈ9¿jÆ�ÍjÕ=¾�Æ¸ÈÉìDÛ=¾j¿$Î�Ã±ìDÈ9Í9ÖjÍdÂÉÎÉÆ:½Â�Æ9Í%$jÛ  È9Í¸ð9Þ[ÚÃ=Î�¿?Ü�Â�Æ9ÍBÂ`ð9Þ[Ú ÂÉË�ë9¾�ÆDÎ�ìd¾Zî¶Çj¾�ÆIÚ Â����dßÂ`ÃTÜ � � 	DÇDÂ�À=ä9ÎDÂ�ÆZÜ ÀÉìDÈ9Ídß¸ß �

$jÛ  È9Í����ZÚë9¾�ÆDÎ�ìd¾Zî����pÂ�	¸ð¸ë9¾�ÆDÎ�ìd¾Zî����pÂ�	 �jÞIÄpÝÚ
�¿9¾jÍjÈ9¿jÆ $jÛ  È9ÍZÚ

�

Ã=Ç¸ÎjÖjÍ  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ZÄ¸Ä Ó¸Ì9Ö9ÇÉÈ=ÖjÍDÎ�¿[Ü � � � ¾jÆDÎ�ìm¾ ��Á=ß �ç¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è9è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è
� Æ�Ê9¾=ÁjÎ�Ê9¾AÈ¸Æ=¾�Á�Õ=Ö:Â�Æ=¾SÛmÂ�Æ=Ö:Â`¿9¾µ¾�Æ�ÇjÖ�Ì9Ö9Çj¾�È9¿�¿9¾¸¾9Ç¸Çj¾SÊ9¾=½±À=Öj¿9Ö`ìd¾jÍ¸¿9¾=½â4Ü¶¿9¾¸¾9ÇDßéðSâ�ìJÂ�Æ%�TÜ¶Ì9Ö9Çj¾�È9¿�Ê9¾µÇjÖ�Á�Õ=Ö:Â�Æ=¾SÛmÂ�Æ=Ö:Â`¿9¾:ß è Ü¶â�ìdÖjâdï`â�ìJÂ�Æmß ç Ü(à è¸è Ç=Á�Õ9¿DÎ�ìJï¸Ý9ßÌ9Ö9Çj¾�È9¿�Ê9¾µÇjÖµÁ�Õ=Ö:Â�Æ=¾AÛmÂ�Æ=Ö:Â`¿9¾µðµÐ9Î�ì¸ìd¾TÜ¶Ê9¾,ÂåðµÞAÖµÇ9Á�Õ9¿=Î�ìJï¸Ý¸ßAÖ:Â è à è¸è ÂÎÉÈ�Ö:ÂåðµÞµÎÉÈ,ÝÔ�¾�Æ:½�ÈmÂ`Í9¾�ÎÉÆ�Ö�À¸À=¾9Ç¸Çj¾�Çj¾�½jÎ¸Ç�Ì9¾�È9¿�íjÈmÂ±¿9¾�Æ9Ì=ÎDÂ�¾�ÇjÖAÃdÂ`ÍjÆ=¾=½¸½
� Æ$ÇDÂ`ÍSÊ9Ö�Æ:½�ãjÂ�Æ9Ã=Î[î Ê9ÖjÍmãAÇj¾=½�Â�Æ9Ã=Î�¿�ìdÖjÍdÂÉÎÉÆ:½SÆ=¾=Á�¾=½¸½�Ö:Â`¿9¾=½SÖ�ÈµÊ9¾=ÁjÎ�Ê9Öjë9¾è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è9è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸çÂ�Æ9Í$½�ÛmÂ`ÍZÔ¶¾�ÛmÂ`ÍZÔ ÀDÎ��=¾j¿=Î�Ã9à[Ô ÂÔ¶æ[Ô �IÚÊ=ÎÉÈ¸ÛDÇj¾�Ö=Á¸Á�ÈÉì»Ú½�ÛmÂ`Í¸ð9Þ[Ú
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�

¾�ÛmÂ`Í¸ð9Þ[Ú
 ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ �Së9¾�ÆDÎ�ìd¾µð4Ü  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ �dß�ÁJÚ
 ÈDÇ�ÍdÂ�"9Öj¿=×�$��=×�Ó � ��� ¼ ��� Ñ � $9Ð#���ZÚç¸ç! È:½ÉÍS¿9¾jÍjÈ9¿jÆ�Ü¶Ã=Ç¸ÎjÖjÍdßéÍjÕ=¾�½¸ÁjÎ�¿9¾µÖ=½�ÖSÊ=ÎÉÈ¸ÛDÇj¾½ÉÍ¸ÊIÄ¸ÄpÂ`ÃD½ÉÍ¸¿9¾¸Ö`ì�Â�Æ9Ã=ÎJÜ`ãjÂ�Æ9Ã=Î[î Ê9ÖjÍmãjßÚÂ�Æ9Ã=Î�Ï¸ÏéÆDÎÉÀ=Öj¿9Ö[ÚÊ=ÎÉÈ¸ÛDÇj¾ è â¸ðjÆ=¾���Ê=ÎÉÈ¸ÛDÇj¾��*ÆDÎÉÀ=Öj¿9Ö
	ZÚÃ=Î�¿?Ü�Â`ð9Þ[Ú ÂÉËÉÆDÎÉÀ=Öj¿9Ö[Ú Â����dß
� Â�Æ9Ã=ÎSÏ¸ÏéÆ¸ÛmÂ`Í��pÂ�	ZÚÂ�Æ9Ã=ÎSÏ¸ÏµÁjÎj¾jÃdÝ��pÂ�	ZÚÂ�Æ9Ã=ÎSÏ¸ÏµÁjÎj¾jÃ9á��pÂ�	ZÚ¾�ÛmÂ`Í��¸ðjÆ¸ÛmÂ`Í��pÂ�	ZÚÖ=Á¸Á�ÈÉì:ð9Þ[ÚÀDÎ��=¾j¿=Î�Ã9àjðdÝÚÃ=Î�¿TÜ(æjðD½�ÛmÂ`ÍZÚ¶æ9Ëj¾�ÛmÂ`ÍZÚ¶æ
���dß
� Ö=Á¸Á�ÈÉì:ð9Ö=Á¸Á�ÈÉì �¸ë9¾�ÆDÎ�ìd¾Zî���� æ
	 è ÀDÎ��=¾j¿=ÎjÃ9à[ÚÀDÎ��=¾j¿=Î�Ã9àjðjÀDÎ��=¾j¿=Î�Ã9à è à[Ú
�â��pÂ�	¸ð9Ö=Á¸Á�ÈÉì ç ÁjÎj¾jÃ9á��pÂ�	ZÚâ��pÂ�	¸ð¸â��pÂ�	��DÁjÎj¾jÃdÝ��pÂ�	ZÚ½�ÛmÂ`Í¸ð9¾�ÛmÂ`ÍZÚ

�

ç¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è=è¸è¸è¸è9è¸è¸è

=¾=ÁjÎ�Ê9Öjë9¾µÊ9¾=½±À=Öj¿9Ö`ìd¾jÍ¸¿9¾=½SÊ9¾AÃ=Î�¿�ìd¾è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è=è¸è¸è¸è9è¸è¸çÊ=ÎÉÈ¸ÛDÇj¾ è Ê���� ��	ZÚÂ�Æ9Ã=Î�Ï¸ÏSÎÉÀ9ÍdÂ`Ã=Î�¿�ì»ÚÂ`Ã?Ü&ÎÉÀ9ÍdÂ`Ã=Î�¿�ì:ð¸ðdÝ¸ß
� Ã=Î�¿TÜ�Â`ð9Þ[Ú ÂÉË��ZÚ Â����dß
� Â�Æ9Ã=ÎµÏ¸ÏéÆDÎÉÀ=Öj¿9Ö 	DÎ�¿�ì��pÂ�	ZÚÂ�Æ9Ã=ÎµÏ¸ÏéÆ¸ÛmÂ`Í�	DÎ�¿�ì��pÂ�	ZÚÂ�Æ9Ã=ÎµÏ¸ÏµÁjÎj¾jÃ�	DÎ�¿�ìJÝ��pÂ�	ZÚÂ�Æ9Ã=ÎµÏ¸ÏµÁjÎj¾jÃ�	DÎ�¿�ìdá��pÂ�	ZÚÊ����pÂ�	¸ðjÆ=¾���Ê=ÎÉÈ¸ÛDÇj¾��*ÆDÎÉÀ=Öj¿9Ö 	DÎ�¿�ì��pÂ�	�	ZÚÃ=Î�¿?Ü(æjð9Þ[Ú¶æ9ËÉÆDÎÉÀ=Öj¿9Ö 	DÎ�¿�ì��pÂ�	ZÚ¶æ
���dß
�¾�ÛmÂ`Í��¸ðjÆ¸ÛmÂ`Í�	DÎ�¿�ì��pÂ�	ZÚÖ=Á¸Á�ÈÉì:ð9Þ[ÚÀDÎ��=¾j¿=Î�Ã9àjðdÝÚÃ=Î�¿?Ü �9ðD½�ÛmÂ`ÍZÚ �DËj¾�ÛmÂ`ÍZÚ �#���dß

� Ö=Á¸Á�ÈÉì:ð9Ö=Á¸Á�ÈÉì �¸ë9¾�ÆDÎ�ìd¾Zî���� �#	 è ÀDÎ��D¾j¿=ÎjÃ9à[ÚÀDÎ��=¾j¿=Î�Ã9àjðjÀDÎ��=¾j¿=Î�Ã9à è à[Ú
�Ê����pÂ�	�� æ
	¸ð9Ö=Á¸Á�ÈÉì ç ÁjÎj¾jÃ�	DÎ�¿�ìdá���Â�	ZÚÊ����pÂ�	�� æ
	��¸ðDÁjÎj¾jÃ�	DÎ�¿�ìJÝ��pÂ�	ZÚ½�ÛmÂ`Í¸ð9¾�ÛmÂ`ÍZÚ

�
�

� Â�Æ9Ã=Î[î(ÁjÇ¸Î9½�¾0Ü�ßÚÀ¸Õ=Ö=½j×DÂ�ÆmÂ`Í¸ðdÝÚÎÉÛ=æjÃjÈ¸ÆD×JÜ��jÀ¸Õ=Ö=½j×DÂ�ÆmÂ`ÍZÔ�jÆDÎÉÀ:Öj¿9Ö[Ô��D½=Â�ÙjÀDÎÉÀQÔ âZÔ��¸ÃdÂ`ÍQÔ�=ÎÉÀ=ÍdÂ`ÃDÎ�¿�ì»Ô¶Ê���� Þ�	ZÔ Ê ���pÝ�	IÔ Ê���� à
	ZÔ¶Ê���� á�	dßÚ ç¸ç�� À¸À=¾9ÇAÊjÈ$½jÎ¸Ç�Ì9¾�È9¿Ê9¾9Çj¾jÍ9¾���	�âZÚÂ`Ã?Ü&ÎÉÀ9ÍdÂ`Ã=Î�¿�ì:ð¸ðdÝ¸ß
� Ã=Î�¿TÜ�Â`ð9Þ[Ú ÂÉË��ZÚ Â����dß
�
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Ê9¾9Çj¾jÍ9¾���	�Ê����pÂ�	ZÚ
�

�¿9¾jÍjÈ9¿jÆ�Ü¶Ã=Ç¸ÎjÖjÍdß±ÃdÂ`ÍZÚ
�

Ì=ÎDÂ`Ê  ÈDÇ�ÍdÂ�"9Öj¿ � ¾�ÆDÎ�ìd¾ZÄ¸Ä 
=¾=ÁjÎ�Ê9¾j¿[Ü Á�Õ=Ö¸¿ è ÃdÂ�Á�ÕmÂ�¾j¿dßµÁjÎÉÆ:½ÉÍ
�ç¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è9è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è
� Æ�Ê9¾=ÁjÎ�Ê9¾AÈ¸Æ=¾�Á�Õ=Ö:Â�Æ=¾SÛmÂ�Æ=Ö:Â`¿9¾µ¾�Æ�ÇjÖ�Ì9Ö9Çj¾�È9¿�¿9¾¸¾9Ç¸Çj¾SÊ9¾=½±À=Öj¿9Ö`ìd¾jÍ¸¿9¾=½â4Ü¶¿9¾¸¾9ÇDßéðSâ�ìJÂ�Æ%�TÜ¶Ì9Ö9Çj¾�È9¿�Ê9¾µÇjÖ�Á�Õ=Ö:Â�Æ=¾SÛmÂ�Æ=Ö:Â`¿9¾:ß è Ü¶â�ìdÖjâdï`â�ìJÂ�Æmß ç Ü(à è¸è Ç=Á�Õ9¿DÎ�ìJï¸Ý9ßÌ9Ö9Çj¾�È9¿�Ê9¾µÇjÖµÁ�Õ=Ö:Â�Æ=¾AÛmÂ�Æ=Ö:Â`¿9¾µðµÐ9Î�ì¸ìd¾TÜ¶Ê9¾,ÂåðµÞAÖµÇ9Á�Õ9¿=Î�ìJï¸Ý¸ßAÖ:Â è à è¸è ÂÎÉÈ�Ö:ÂåðµÞµÎÉÈ,ÝÔ�¾�Æ:½�ÈmÂ`Í9¾�Çj¾=½éâ�½jÎÉÆ9Í�½�Ö�È9Ì9¾jë9Öj¿¸Ê9¾=½µÊ9Ö�Æ:½±È¸ÆµÃdÂ�Á�ÕmÂ�¾j¿
� Æ$ÇDÂ`ÍSÊ9Ö�Æ:½�ãjÂ�Æ9Ã=Î[î Ê9ÖjÍmãAÇj¾=½�Â�Æ9Ã=Î�¿�ìdÖjÍdÂÉÎÉÆ:½SÆ=¾=Á�¾=½¸½�Ö:Â`¿9¾=½SÖ�ÈµÊ9¾=ÁjÎ�Ê9Öjë9¾è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è9è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸çÂ�Æ9Í$½�ÛmÂ`ÍZÔ¶¾�ÛmÂ`ÍZÔ ÀDÎ��=¾j¿=Î�Ã9à[Ô ÂÔ¶æ[Ô �IÚÊ=ÎÉÈ¸ÛDÇj¾�Ö=Á¸Á�ÈÉì»Ú½�ÛmÂ`Í¸ð9Þ[Ú¾�ÛmÂ`Í¸ð9Þ[Ú½ÉÍ¸ÊIÄ¸Ä¶Î�ÃD½ÉÍ¸¿9¾¸Ö`ìLÀ=Öj¿9Ö`ìd¾jÍ¸¿9¾=½vÜ¶ÃdÂ�Á�ÕmÂ�¾j¿ZÔ(Î�ÃD½ÉÍ9¿9¾¸Ö`ì¨Ä¸Ä Ö�À9ÀmßÚ ç¸ç�� È9Ì9¾j¿¸ÍjÈ9¿9¾�ÊjÈµÃdÂ�Á�ÕmÂ�¾j¿�¾jÍ�Ö¸æ9ÎÉÈ9Í�¾�ÆµÃdÂ�Æ½ÉÍ¸ÊIÄ¸ÄpÂ`ÃD½ÉÍ¸¿9¾¸Ö`ì�Â�Æ9Ã=ÎJÜ`ãjÂ�Æ9Ã=Î[î Ê9ÖjÍmãjßÚÂ�Æ9Ã=Î�Ï¸ÏéÆDÎÉÀ=Öj¿9Ö[ÚÊ=ÎÉÈ¸ÛDÇj¾ è â¸ðjÆ=¾��µÊ=ÎÉÈ¸ÛDÇj¾��*ÆDÎÉÀ=Öj¿9Ö
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� ¾Së9¾�ÆDÎ�ìd¾SÊ9¾SÇ0ê � � àA¾=½ÉÍ$ÁjÎ�ìDÀDÇj¾jÍ9¾�ÖjÌ9¾=ÁAÇj¾SÃdÂ�Á�ÕmÂ�¾j¿Lã Û=¾=½ÉÍdÝvî Ê9ÖjÍmã"ÜOìd¾:ÂÉÇ¸Çj¾�È9¿µë9¾�ÆDÎ�ìd¾µÊ9¾µÇ0ê � � Ý¸ßè¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è9è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸çÂ�Æ9ÍBÂÔ¶æ[Ô&½�ÛmÂ`ÍZÔ¶¾�ÛmÂ`ÍZÔ ÀDÎ��=¾j¿=Î�Ã9à[Ô¶Ì9Öj¿IÚÊ=ÎÉÈ¸ÛDÇj¾�Ö=Á¸Á�ÈÉì»Ú½�ÛmÂ`Í¸ð9Þ[Ú¾�ÛmÂ`Í¸ð9Þ[Ú
 ÈDÇ�ÍdÂ�"9Öj¿�$9Ö=½�Õ � ¾�ÆDÎ�ìd¾ �Aë9¾�ÆDÎ�ìd¾SðTÜ  ÈDÇ�ÍdÂ�"9Öj¿�$9Ö=½�Õ � ¾�ÆDÎ�ìd¾ �dß�ÁJÚ
 ÈDÇ�ÍdÂ�"9Öj¿�$9Ö=½�ÕD×�$��=×�Ó � ��� ¼ ��� Ñ � $9Ð����ZÚç¸ç! È:½ÉÍS¿9¾jÍjÈ9¿jÆ�Ü¶Ã=Ç¸ÎjÖjÍdßéÍjÕ=¾�½¸ÁjÎ�¿9¾µÖ=½�ÖSÊ=ÎÉÈ¸ÛDÇj¾Á�Õ=Öj¿ è ÃdÂ�Á�Û=¾=½ÉÍZÚÁ�Õ=Öj¿ è ÃdÂ�Á=Â�Æ9Ã=ÎDÝÚÁ�Õ=Öj¿ è ÃdÂ�Á=Â�Æ9Ã=Îjà[ÚÂ`Ã?Ü¶ë9¾�ÆDÎ�ìd¾Zî ¾jÌ9Ö9Ç�Ã¸ð¸ðdÝ¸ß
� ÃdÂ�Á�Û=¾=½ÉÍ¸ðmã Û=¾=½ÉÍ9àZî Ê9ÖjÍmãmÚÃdÂ�Á=Â�Æ9Ã=ÎDÝ`ðmãjÂ�Æ9Ã=ÎDÝvî Ê9ÖjÍmãmÚÃdÂ�Á=Â�Æ9Ã=ÎjàjðmãjÂ�Æ9Ã=ÎjàZî Ê9ÖjÍmãmÚ
� Â`Ã?Ü¶ë9¾�ÆDÎ�ìd¾Zî ¾jÌ9Ö9Ç�Ã¸ð¸ð9à:ß
� ÃdÂ�Á�Û=¾=½ÉÍ¸ðmã Û=¾=½ÉÍdÝvî Ê9ÖjÍmãmÚÃdÂ�Á=Â�Æ9Ã=ÎDÝ`ðmãjÂ�Æ9Ã=ÎjàZî Ê9ÖjÍmãmÚÃdÂ�Á=Â�Æ9Ã=ÎjàjðmãjÂ�Æ9Ã=ÎDÝvî Ê9ÖjÍmãmÚ
� ½ÉÍ¸ÊIÄ¸ÄpÂ`ÃD½ÉÍ¸¿9¾¸Ö`ìLÛ=¾=½ÉÍ[Ü¶ÃdÂ�Á�Û=¾=½ÉÍdßÚ½ÉÍ¸ÊIÄ¸ÄpÂ`ÃD½ÉÍ¸¿9¾¸Ö`ì�Â�Æ9Ã=ÎDÝmÜ¶ÃdÂ�Á=Â�Æ9Ã=ÎDÝ¸ßÚ½ÉÍ¸ÊIÄ¸ÄpÂ`ÃD½ÉÍ¸¿9¾¸Ö`ì�Â�Æ9Ã=Îjà0Ü¶ÃdÂ�Á=Â�Æ9Ã=Îjà:ßÚÂ�Æ9Ã=ÎDÝAÏ¸ÏéÆDÎÉÀ=Öj¿9Ö[ÚÂ�Æ9Ã=Îjà�Ï¸ÏéÆDÎÉÀ=Öj¿9Ö[ÚÊ=ÎÉÈ¸ÛDÇj¾ è â¸ðjÆ=¾���Ê=ÎÉÈ¸ÛDÇj¾�� à è ÆDÎÉÀ=Öj¿9Ö
	ZÚ
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Ã=Î�¿?Ü�Â`ð9Þ[Ú ÂÉËjà è ÆDÎÉÀ=Öj¿9Ö[Ú Â����dß
� Â`ÃTÜ�ÂÉËÉÆDÎÉÀ=Öj¿9Ö:ß
� Â�Æ9Ã=ÎDÝ�Ï¸ÏéÆ¸ÛmÂ`Í��pÂ�	ZÚÂ�Æ9Ã=ÎDÝ�Ï¸ÏµÁjÎj¾jÃdÝ��pÂ�	ZÚÂ�Æ9Ã=ÎDÝ�Ï¸ÏµÁjÎj¾jÃ9á��pÂ�	ZÚ¾�ÛmÂ`Í��¸ðjÆ¸ÛmÂ`Í��pÂ�	ZÚÖ=Á¸Á�ÈÉì:ð9Þ[ÚÀDÎ��=¾j¿=Î�Ã9àjðdÝÚÃ=Î�¿?Ü(æjðD½�ÛmÂ`ÍZÚ¶æ9Ëj¾�ÛmÂ`ÍZÚ¶æ
���dß
�Ö=Á¸Á�ÈÉì:ð9Ö=Á¸Á�ÈÉì �¸ë9¾�ÆDÎ�ìd¾Zî���� æ
	 è ÀdÎ��=¾j¿DÎ�Ã9àZÚÀDÎ��=¾j¿=Î�Ã9àjðjÀDÎ��=¾j¿=Î�Ã9à è à[Ú
�â��pÂ�	¸ð9Ö=Á¸Á�ÈÉì ç ÁjÎj¾jÃ9á��pÂ�	ZÚâ��pÂ�	¸ð¸â��pÂ�	��DÁjÎj¾jÃdÝ��pÂ�	ZÚ½�ÛmÂ`Í¸ð9¾�ÛmÂ`ÍZÚ

�¾9Ç9½�¾
� Â�Æ9Ã=Îjà�Ï¸ÏéÆ¸ÛmÂ`Í��pÂ�	ZÚÂ�Æ9Ã=Îjà�Ï¸ÏµÁjÎj¾jÃdÝ��pÂ�	ZÚÂ�Æ9Ã=Îjà�Ï¸ÏµÁjÎj¾jÃ9á��pÂ�	ZÚ¾�ÛmÂ`Í��¸ðjÆ¸ÛmÂ`Í��pÂ�	ZÚÖ=Á¸Á�ÈÉì:ð9Þ[ÚÀDÎ��=¾j¿=Î�Ã9àjðdÝÚÃ=Î�¿?Ü(æjðD½�ÛmÂ`ÍZÚ¶æ9Ëj¾�ÛmÂ`ÍZÚ¶æ
���dß
�Û=¾=½ÉÍ�Ï¸Ï�Ì9Öj¿ZÚÖ=Á¸Á�ÈÉì:ð9Ö=Á¸Á�ÈÉì �¸Ì9Öj¿ è ÀDÎ��=¾j¿=Î�Ã9à[ÚÀDÎ��=¾j¿=Î�Ã9àjðjÀDÎ��=¾j¿=Î�Ã9à è à[Ú
�â��pÂ�	¸ð9Ö=Á¸Á�ÈÉì ç ÁjÎj¾jÃ9á��pÂ�	ZÚâ��pÂ�	¸ð¸â��pÂ�	��DÁjÎj¾jÃdÝ��pÂ�	ZÚ½�ÛmÂ`Í¸ð9¾�ÛmÂ`ÍZÚ

�
�Û=¾=½ÉÍIî(ÁjÇ¸Î9½�¾0Ü�ßÚÂ�Æ9Ã=ÎDÝvî(ÁjÇ¸Î9½�¾0Ü�ßÚÂ�Æ9Ã=ÎjàZî(ÁjÇ¸Î9½�¾0Ü�ßÚÂ`Ã?Ü¶ë9¾�ÆDÎ�ìd¾Zî ¾jÌ9Ö9Ç�Ã¸ð¸ðdÝ¸ß
� Ê=ÎÉÈ¸ÛDÇj¾SÍ�ìDÀIÚÃ=Î�¿TÜ�Â`ð9Þ[Ú ÂÉËÉÆDÎÉÀ=Öj¿9Ö[Ú Â����dß
� Í�ìDÀ9ð¸â��pÂ�	ZÚâ��pÂ�	¸ð¸â��pÂ��jÆDÎÉÀ=Öj¿9Ö
	ZÚâ��pÂ��jÆDÎÉÀ=Öj¿9Ö
	¸ð¸Í�ìDÀIÚ
�

�

À¸Õ=Ö=½j×DÂ�ÆmÂ`Í¸ðdÝÚÆDÎÉÀ=Öj¿9Öjð9à è ÆDÎÉÀ=Öj¿9Ö[ÚÎÉÛ=æjÃjÈ¸ÆD×JÜ��jÀ¸Õ=Ö=½j×DÂ�ÆmÂ`ÍZÔ�jÆDÎÉÀ:Öj¿9Ö[Ô��D½=Â�ÙjÀDÎÉÀQÔ âZÔ��¸ÃdÂ`ÍQÔ�¸ë9¾jÆDÎ�ìm¾Zî ¾jÌ=Ö9Ç�ÃdßvÚÆDÎÉÀ=Öj¿9ÖjðjÆDÎÉÀ=Öj¿9Ö ç à[ÚÊ9¾9Çj¾jÍ9¾���	�âZÚ¿9¾jÍjÈ9¿jÆ�Ü¶Ã=Ç¸ÎjÖjÍdß±ÃdÂ`ÍZÚ
�

Ì=ÎDÂ`Ê  ÈDÇ�ÍdÂ�"9Öj¿�$9Ö=½�Õ � ¾�ÆDÎ�ìd¾ZÄ¸Ä 
=¾=ÁjÎjÊ9¾j¿ZÜpÁ�Õ=Ö¸¿ è ÃdÂ�Á�ÕmÂ�¾j¿dßAÁjÎÉÆ:½ÉÍç¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è9è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è
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�

� Æ�Ê9¾=ÁjÎ�Ê9¾AÈ¸Æ=¾�Á�Õ=Ö:Â�Æ=¾SÛmÂ�Æ=Ö:Â`¿9¾µ¾�Æ�ÇjÖ�Ì9Ö9Çj¾�È9¿�¿9¾¸¾9Ç¸Çj¾SÊ9¾=½±À=Öj¿9Ö`ìd¾jÍ¸¿9¾=½â4Ü¶¿9¾¸¾9ÇDßéðSâ�ìJÂ�Æ%�TÜ¶Ì9Ö9Çj¾�È9¿�Ê9¾µÇjÖ�Á�Õ=Ö:Â�Æ=¾SÛmÂ�Æ=Ö:Â`¿9¾:ß è Ü¶â�ìdÖjâdï`â�ìJÂ�Æmß ç Ü(à è¸è Ç=Á�Õ9¿DÎ�ìJï¸Ý9ßÌ9Ö9Çj¾�È9¿�Ê9¾µÇjÖµÁ�Õ=Ö:Â�Æ=¾AÛmÂ�Æ=Ö:Â`¿9¾µðµÐ9Î�ì¸ìd¾TÜ¶Ê9¾,ÂåðµÞAÖµÇ9Á�Õ9¿=Î�ìJï¸Ý¸ßAÖ:Â è à è¸è ÂÎÉÈ�Ö:ÂåðµÞµÎÉÈ,ÝÔ�¾�Æ:½�ÈmÂ`Í9¾�Çj¾=½éâ�½jÎÉÆ9Í�½�Ö�È9Ì9¾jë9Öj¿¸Ê9¾=½µÊ9Ö�Æ:½±È¸ÆµÃdÂ�Á�ÕmÂ�¾j¿
� Æ$ÇDÂ`ÍSÊ9Ö�Æ:½�ãjÂ�Æ9Ã=ÎDï�ÖjÍ¸ÍIî Ê9ÖjÍmãSÇj¾=½�Â�Æ9Ã=Î�¿�ìdÖjÍdÂÉÎÉÆ:½SÆ=¾=Á�¾=½¸½�Ö:Â`¿9¾=½SÖ�È�Ê9¾=ÁjÎ�Ê9Öjë9¾SÀDÎÉÈ9¿�Ç0ê � � Ý¾jÍµÊ9Ö�Æ:½�ãjÂ�Æ9Ã=ÎDï`Ê9¾=Á0î Ê9ÖjÍmãéÀDÎÉÈ9¿�Ç0ê � � à
� ¾Së9¾�ÆDÎ�ìd¾SÊ9¾SÇ0ê � � Ý�¾=½ÉÍ$ÁjÎ�ìDÀDÇj¾jÍ9¾�ÖjÌ9¾=ÁAÇj¾SÃdÂ�Á�ÕmÂ�¾j¿Lã Û=¾=½ÉÍ9àZî Ê9ÖjÍmã"ÜOìd¾:ÂÉÇ¸Çj¾�È9¿µë9¾�ÆDÎ�ìd¾µÊ9¾µÇ0ê � � à:ß
� ¾Së9¾�ÆDÎ�ìd¾SÊ9¾SÇ0ê � � àA¾=½ÉÍ$ÁjÎ�ìDÀDÇj¾jÍ9¾�ÖjÌ9¾=ÁAÇj¾SÃdÂ�Á�ÕmÂ�¾j¿Lã Û=¾=½ÉÍdÝvî Ê9ÖjÍmã"ÜOìd¾:ÂÉÇ¸Çj¾�È9¿µë9¾�ÆDÎ�ìd¾µÊ9¾µÇ0ê � � Ý¸ßè¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è9è¸è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸è¸è=è¸è¸è¸è9è¸è¸è9è¸è¸è¸è9è¸è¸è¸è9è¸ç
� Á�Õ=Öj¿ è ÃdÂ�Á�Û=¾=½ÉÍZÚÁ�Õ=Öj¿ è ÃdÂ�Á=Â�Æ9Ã=ÎDÝÚÁ�Õ=Öj¿ è ÃdÂ�Á=Â�Æ9Ã=Îjà[ÚÂ`Ã?Ü(¾jÌ9Ö9Ç�Ã¸ð¸ðdÝ¸ß
� ÃdÂ�Á�Û=¾=½ÉÍ¸ðmã Û=¾=½ÉÍ9àZî Ê9ÖjÍmãmÚÃdÂ�Á=Â�Æ9Ã=ÎDÝ`ðmãjÂ�Æ9Ã=ÎDÝvî Ê9ÖjÍmãmÚÃdÂ�Á=Â�Æ9Ã=ÎjàjðmãjÂ�Æ9Ã=ÎjàZî Ê9ÖjÍmãmÚ
� Â`Ã?Ü(¾jÌ9Ö9Ç�Ã¸ð¸ð9à:ß
� ÃdÂ�Á�Û=¾=½ÉÍ¸ðmã Û=¾=½ÉÍdÝvî Ê9ÖjÍmãmÚÃdÂ�Á=Â�Æ9Ã=ÎDÝ`ðmãjÂ�Æ9Ã=ÎjàZî Ê9ÖjÍmãmÚÃdÂ�Á=Â�Æ9Ã=ÎjàjðmãjÂ�Æ9Ã=ÎDÝvî Ê9ÖjÍmãmÚ
� ½ÉÍ¸ÊIÄ¸ÄpÂ`ÃD½ÉÍ¸¿9¾¸Ö`ìLÛ=¾=½ÉÍ[Ü¶ÃdÂ�Á�Û=¾=½ÉÍdßÚ½ÉÍ¸ÊIÄ¸ÄpÂ`ÃD½ÉÍ¸¿9¾¸Ö`ì�Â�Æ9Ã=ÎDÝmÜ¶ÃdÂ�Á=Â�Æ9Ã=ÎDÝ¸ßÚ½ÉÍ¸ÊIÄ¸ÄpÂ`ÃD½ÉÍ¸¿9¾¸Ö`ì�Â�Æ9Ã=Îjà0Ü¶ÃdÂ�Á=Â�Æ9Ã=Îjà:ßÚÂ�Æ9Ã=ÎDÝAÏ¸ÏéÆDÎÉÀ=Öj¿9Ö[ÚÂ�Æ9Ã=Îjà�Ï¸ÏéÆDÎÉÀ=Öj¿9Ö[ÚÂ�Æ9ÍBÂÔ¶æ[ÚÊ=ÎÉÈ¸ÛDÇj¾ è â¸ðjÆ=¾���Ê=ÎÉÈ¸ÛDÇj¾�� à è ÆDÎÉÀ=Öj¿9Ö
	ZÚÂ�Æ9Í$½�ÛmÂ`ÍZÔ¶¾�ÛmÂ`ÍZÔ ÀDÎ��=¾j¿=Î�Ã9à[Ô Ì9Öj¿ZÚÊ=ÎÉÈ¸ÛDÇj¾�Ö=Á¸Á�ÈÉì»Ú½�ÛmÂ`Í¸ð9Þ[Ú¾�ÛmÂ`Í¸ð9Þ[ÚÃ=Î�¿?Ü�Â`ð9Þ[Ú ÂÉËjà è ÆDÎÉÀ=Öj¿9Ö[Ú Â����dß
� Â`ÃTÜ�ÂÉËÉÆDÎÉÀ=Öj¿9Ö:ß
� Â�Æ9Ã=ÎDÝ�Ï¸ÏéÆ¸ÛmÂ`Í��pÂ�	ZÚÂ�Æ9Ã=ÎDÝ�Ï¸ÏµÁjÎj¾jÃdÝ��pÂ�	ZÚÂ�Æ9Ã=ÎDÝ�Ï¸ÏµÁjÎj¾jÃ9á��pÂ�	ZÚ¾�ÛmÂ`Í��¸ðjÆ¸ÛmÂ`Í��pÂ�	ZÚÖ=Á¸Á�ÈÉì:ð9Þ[ÚÀDÎ��=¾j¿=Î�Ã9àjðdÝÚÃ=Î�¿?Ü(æjðD½�ÛmÂ`ÍZÚ¶æ9Ëj¾�ÛmÂ`ÍZÚ¶æ
���dß
�Ö=Á¸Á�ÈÉì:ð9Ö=Á¸Á�ÈÉì ����� æ
	 è ÀDÎ��=¾j¿=Î�Ã9àIÚÀDÎ��=¾j¿=Î�Ã9àjðjÀDÎ��=¾j¿=Î�Ã9à è à[Ú
�â��pÂ�	¸ð9Ö=Á¸Á�ÈÉì ç ÁjÎj¾jÃ9á��pÂ�	ZÚâ��pÂ�	¸ð¸â��pÂ�	��DÁjÎj¾jÃdÝ��pÂ�	ZÚ½�ÛmÂ`Í¸ð9¾�ÛmÂ`ÍZÚ

�¾9Ç9½�¾
� Â�Æ9Ã=Îjà�Ï¸ÏéÆ¸ÛmÂ`Í��pÂ�	ZÚÂ�Æ9Ã=Îjà�Ï¸ÏµÁjÎj¾jÃdÝ��pÂ�	ZÚÂ�Æ9Ã=Îjà�Ï¸ÏµÁjÎj¾jÃ9á��pÂ�	ZÚÖ=Á¸Á�ÈÉì:ð9Þ[ÚÀDÎ��=¾j¿=Î�Ã9àjðdÝÚÃ=Î�¿?Ü(æjð9Þ[Ú¶æ9ËÉÆ¸ÛmÂ`Í��pÂ�	ZÚ¶æ
���dß
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�Û=¾=½ÉÍ�Ï¸Ï�Ì9Öj¿ZÚÖ=Á¸Á�ÈÉì:ð9Ö=Á¸Á�ÈÉì �¸Ì9Öj¿ è ÀDÎ��=¾j¿=Î�Ã9à[ÚÀDÎ��=¾j¿=Î�Ã9àjðjÀDÎ��=¾j¿=Î�Ã9à è à[Ú
�â��pÂ�	¸ð9Ö=Á¸Á�ÈÉì ç ÁjÎj¾jÃ9á��pÂ�	ZÚâ��pÂ�	¸ð¸â��pÂ�	��DÁjÎj¾jÃdÝ��pÂ�	ZÚ

�
� Â�Æ9Ã=ÎDÝvî(ÁjÇ¸Î9½�¾0Ü�ßÚÂ�Æ9Ã=ÎjàZî(ÁjÇ¸Î9½�¾0Ü�ßÚÛ=¾=½ÉÍIî(ÁjÇ¸Î9½�¾0Ü�ßÚÂ`Ã?Ü(¾jÌ9Ö9Ç�Ã¸ð¸ðdÝ¸ß
� Ê=ÎÉÈ¸ÛDÇj¾SÍ�ìDÀIÚÃ=Î�¿TÜ�Â`ð9Þ[Ú ÂÉËÉÆDÎÉÀ=Öj¿9Ö[Ú Â����dß
� Í�ìDÀ9ð¸â��pÂ�	ZÚâ��pÂ�	¸ð¸â��pÂ��jÆDÎÉÀ=Öj¿9Ö
	ZÚâ��pÂ��jÆDÎÉÀ=Öj¿9Ö
	¸ð¸Í�ìDÀIÚ
�

� ½ÉÍ¸ÊIÄ¸Ä¶Î�ÃD½ÉÍ¸¿9¾¸Ö`ìLÀ=Öj¿9Ö`ìd¾jÍ¸¿9¾=½vÜ¶ÃdÂ�Á�ÕmÂ�¾j¿ZÔ(Î�ÃD½ÉÍ9¿9¾¸Ö`ì¨Ä¸Ä Ö�À9ÀmßÚÃ=Î�¿?Ü�Â`ð9Þ[Ú ÂÉËjà è ÆDÎÉÀ=Öj¿9Ö[Ú Â����dß
� À=Öj¿9Ö`ìd¾jÍ¸¿9¾=½µË¸Ë�â��pÂ�	�Ë¸Ë$ãAãmÚ
�À=Öj¿9Ö`ìd¾jÍ¸¿9¾=½�Ë¸ËA¾�Æ9Ê=Ç0ÚÀ=Öj¿9Ö`ìd¾jÍ¸¿9¾=½0î(ÁjÇ¸Î9½�¾0Ü�ßÚ

�

Ì=ÎDÂ`ÊµÍ¸¿jÈ:ÁÉÓ¸Ì9Ö9ÇÉÈ=ÖjÍ=Î�¿[Ü � � "=ÎÉÀ¸ÈDÇjÖjÍdÂ�ÎÉÆ ��Àmß �Â�Æ9ÍBÂÔ Â�Æ9Ê9¾jâZÔ �IÚÂ�Æ9Íµ¿9¾=Á�¾�À9Í��*Æ¸ÈÉìDÀ9¿=Î9Á¸½�	ZÚÂ�Æ9ÍSÆ¸Û9¿=×ÉÀ9¿=Î9Á¸½j×ÉÈ9ÍdÂÉÇ9½JÚÃ=Ç¸ÎjÖjÍ�ÃdÂ`Í��*Æ¸ÈÉìDÀ9¿=Î9Á¸½�	ZÚÂ�Æ9ÍµíjÈmÂÉ×�Ã9Ö:Â`Í=×�íjÈDÎDÂ��*Æ¸ÈÉìDÀ9¿=Î9Á¸½�	IÚ
Â`Ã?Ü ÀQî(½=Â`Ù9¾0Ü�ßÉÏÉÆ¸ÈÉìDÀ9¿=Î9Á¸½=ï¸Ý¸ß
� Æ¸Û9¿=×ÉÀ9¿=Î9Á¸½j×ÉÈ9ÍdÂÉÇ9½ÉðjÆ¸ÈÉìDÀ9¿=Î9Á¸½Dï¸ÝÚ �¾9Ç9½�¾
� Æ¸Û9¿=×ÉÀ9¿=Î9Á¸½j×ÉÈ9ÍdÂÉÇ9½ÉðjÀQî(½=Â`Ù9¾0Ü�ßvÚ �

Ã=Î�¿[Ü�Â`ðdÝÚ ÂÉË�ðjÆ¸Û9¿=×ÉÀ9¿=Î9Á¸½j×ÉÈ9ÍÂÉÇ9½JÚ�Â����mß  "dÑÉ×jÐ¸¾�Æ9Ê[Ü��DÁjÎÉÆ¸Æ=¾jâdÂÉÎÉÆIÔ ÝÔ  "mÑÉ×DÑ�$ � Ô ÂvÔ Ý�Þ9Þ[Ô  "mÑÉ×jä �� � ×�� � � � 
mßÚ
Ã=Î�¿[Ü�Â`ðdÝÚ ÂÉË�ðjÆ¸Û9¿=×ÉÀ9¿=Î9Á¸½j×ÉÈ9ÍÂÉÇ9½JÚ�Â����mß �
 "dÑÉ×jÐ¸¾�Æ9Ê[Ü��jÀQîpÂ�Æ9ÊdÂ`ÌdÂ`ÊjÈ=Ö9ÇJÜ�Â¸ï9Ý¸ßÔp½=Â`Ù9¾=Î�Ã[Ü  ÈDÇ�ÍÂ�"9Öj¿#$9Ö=½ÉÕ � ¾�Æ:Î�ìd¾:ßvÔ  "ÑÉ× ��� � ÓZÔ�ÂÔ¶à¸Þ9Þ[Ô  "mÑÉ×jä �� � × � � � � 
mßÚíjÈmÂÉ×�Ã9Ö:Â`Í=×�íjÈDÎDÂ��pÂ�	¸ðdÂ¸ï¸ÝÚ

�Ã=Î�¿[Ü�Â`ðdÝÚ ÂÉË�ðjÆ¸Û9¿=×ÉÀ9¿=Î9Á¸½j×ÉÈ9ÍÂÉÇ9½JÚ�Â����mß  "dÑÉ×DÑ`¿9¾=ÁÉÌ[Ü��¸ÃdÂ`Í��pÂ�	ZÔ ÝÔ  "dÑÉ× 	 � ����� Ô ÂvÔ¶á¸Þ9Þ[Ô  "mÑÉ×jä �� � ×�� � � � 
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