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Rmf2f2h`^{\eR,_O^vN6p2d-Rmp8nµT�R,pHu£\eRQ\O]2V£\bNQp/18P6c2MSRm_a^`NQpwd���§:p NQMgnHVeM�_aN¨N,�QVeMg\gNQTUV�_a]w^vd�nH^��-\gc2h`_:uHk�l2h`N2\O��d
Vgt2]2^`l2^`_O^vpwPo]2^`P6]-h`Ve�6VehFN,��MaVecwdaV�T-Rsu�l8V�\gN6f2^`V�nU^vp�N6MSnHVeM�_ON�\gNQpH_OMaNQh>_a]2V�MOVedaf�V�\g_O^v�6Vofwh¢R6\gVeTUVepH_�Nm�
n2Rm_SRU^`p�T�VrT�NQMOu�R,p8nª_a]wVep&Rs�6NQ^{nUf2h{RQ\gVrT�VepH_�\bNQp/K8^{\g_Od�^`p�_a]wV�\eR6\O]2V*3`W��HkF�2k�W�O�7 ��c2pH��NQMa_Oc2p8Rm_aVeh`u
\gN6fHu�^`p2P�^`d�p2NQ_"Rmh`¦xRsuHd�f8N6dada^`l2h`V�R,p�n�T�Rsuo^`p8nIc8\gV�h{R,MaP6V�N,�QVeMO]2V�RQnUN6p-T�R,pHu�p�cwT�VeMO^¢\rR,h��QVeMOp2Veh`d��

§:p¨NQMgnHVeM�_aN!Rs�QNQ^{nªc2p2f2MOV�nH^{\g_gR,l2h`V�R,p8n¨\eR,_gR,dO_aMaN6f2]2^{\�l�Ve]8Rs�H^`NQM�N,��\rRQ\O]2VedU¦�^v_O]2NQcw_o\gNQfHuH^`p2P8k
R2\O]2h{Rmp2da�6VeM�Ve_�R,hA3vWs~�7�f2MaN6f8N6daV�n¤_ON-MgR,p8nINQT�^` eV�_a]2V�daVe_�daVeh`V�\g_O^`NQp¤��MONQT RQnwnHMaVedOd�^`pEN6MSnHVrM�_ON�NQlH�
_gR,^`p£RUf2MaV�nI^¢\b_SR,lwhvV�R,p8n¤P6NHNIn¤l�Ve]8Rs�H^`NQMs�&U�Vr�QVeMO_a]2Veh`VedOd�_a]2Vr^vM�f2MONQf�NQdSRmh�dac"Q VeMOd���MaN6T _:¦�N�T-RrygNQM
nHMgRs¦�l8RQ\O�Hd��V18MOda_�R�]2^`PQ]�nHVeP6MaVeVGI�^`p�_a]2V�W�W �XS6~"MgR,p2P6V�L�Nm�BR,dadON2\g^{R,_a^`�H^`_:u�^`d�p2VeVsnHV�n�Rmp8n�R,_�R�daV�\bNQp8n
f�NQ^`pH_�kwdaNQTUV�\gNQTUf2h`Vgt-]8RmMSnH¦�R,MOV�T�Vs\a]�R,p2^`daT*^`d�p2VeV�nIV�n¤_aNUf2daVec�nHN,�:MSRmp8nHNQTU^` eV�_a]2V�dOVe_�daVeh`V�\b_a^`NQp
^`p�_a]2V�\eR6\O]2VQ�

|YV�\gVepH_OhvuHk2_O]2V�dO�QVe¦�V�n6�aR,dOdaN2\g^{R,_O^v�6Vo\eR6\a]wVQkFR�p2Ve¦ RmdadONI\b^¢Rm_a^`�QV�\eR6\O]2VodO_aMOc8\g_acwMaV�]8Rmd�l8VeVrpEf2MON,�
f�NQdOV�nU^vpM3`W�SHk�We��7a�6§:p�_O]2^`d�f8Rmf8VrM�k2¦�V"^`pH�QVrda_a^`PHR,_aV�_a]2V�daVepwda^`_a^`�H^`_:u�N,�B_O]2V"l�Ve]8Rs�H^`NQM�N,��_a]2V�da�6Ve¦�Vsn6�
RmdadaN2\g^{Rm_a^`�QV�\eRQ\O]2V�_aNUf8R,MgR,TUVe_aVeMOd�dac8\O]!R,d"dO^` eV�N,��R,MOMSRsuHd�^`p�pHc2T�VeMO^{\eR,h>�QVeMOp2Veh`d�NQpEnHVrp2daV�dO_aMac�\O�
_Oc2MaVeds�F��p2h`^`�QV�c2dOc8R,hFdOVe_:�aR,dOdaN2\g^{R,_O^v�6Vo\eR6\a]wVed�k�_a]wV�l8Vr]8Rs�H^vN6M�Nm��R��m�j¦�Rsu�da�6Ve¦�Vsn6��RmdadONI\b^¢Rm_a^`�QV�\eRQ\O]2V
^`d�©6c2^`_aV�^`p2dOVep2dO^v_O^`�QV�_aN�_O]2NQdOV"f8RmMSR,TUVe_aVrMad�N,�=_O]2V"R,f2fwhv^{\eRm_a^`NQpwd��s¡�]2^`d�h`V�RQnIdB_ON�l�Ve_a_OVeMxRs�6VeMSRmPQV�TU^vdOd
MgR,_a^`N�_O]8R,p�daVr_:�aR,dadON2\g^{R,_a^`�6V�\rRQ\O]2VoRmp8nUT�NQMOV"f2MOV�nH^{\g_gR,l2h`V�f8VrM:��N6MaT-Rmp8\gVQ�
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«¬]2Vep c2dO^`p2P nH^`MaV�\g_��jT�R,f2f�V�n \rRQ\O]2Ved�N6M�daVe_���RmdadaN2\g^{Rm_a^`�QV!\eRQ\O]2Vrd�k�\gNQfHuH^`p2P£^`d�P6Vep2VeMgR,h`h`uµ_a]2V
N6p2h`u!��^{Rml2h`V�daN,��_:¦xRmMaV�dONQh`c2_O^vN6p!_aNERs�6NQ^{n¤c2p2fwMaV�nH^{\g_gR,l2h`V�R,p�n£\eRm_SR,dO_aMONQf2]2^{\�l8Ve]�Rs��^`N6Mad���NQM�daN6T�V
nH^`TUVep2da^`N6p2d=Nm� _O]2V"R,MOMSRsuHd��,¦�]wVep�c2da^`p2P�R��,�:¦�Rsu�dO�QVe¦�V�n�RmdadaN2\g^{Rm_a^`�QV"\eR6\O]2VQk,l2h`N2\O�H^vpwP�^`d�dac �-\g^`VepH_�k
_O]�cwd"Vgt2_aMgR�\gNQTUf2c2_gR,_a^`N6p�\gNQdO_���N6Mx\gN6fHu�^`p2P�_O]2V�R,MOMSRsuHd�^`d"Rs�QNQ^{nHVsnF�

�¥NQMaVrN,�QVeMskQN6c2M�da^`T�c2h{Rm_a^`NQp2d=Rmh`daN�VedO_SRml2h`^vdO]�_a]8Rm_�k,Vr�QVepU¦�]2Vep�MaVrda_aMOc8\g_Oc2Ma^`p2P�_OV�\O]2p2^{©6c2V"dOc8\O]-R,d
l2h`N2\O�H^vpwPoR,p8nU\gNQfHuH^`p2P�R,MaV�c2daVsnFkHf8VrM:��N6MaT-Rmp8\gV�N,��nI^vMOV�\g_��jT�R,f2f�V�n�\rRQ\O]2Ved"RmMaV"dO^`PQp2^21 \eRmpH_ah`uo¦�NQMOdaV
_O]8R,p�f�VeM:��N6MaT�R,p8\gV�Nm�BdaVr_�R,p�n�dO�QVe¦�V�n�RmdadONI\b^¢Rm_a^`�QV�\eRQ\O]2Vrd��

��p cwdac8Rmh�nH^`MaVs\g_:�:T-Rmf2f8VsnµNQMUdaVe_���RmdadaN2\g^{Rm_a^`�QVE\rRQ\O]2Vedsk�_a]2Vªl8Ve]�Rs��^`N6M�N,�o\eR6\O]2Ved�NQp lwhvN2\O�QVsn
RmhvP6NQMO^v_O]2T�d�nHVePQMgRQnHVrd"�QVrMau�MgR,f2^{nHh`u�¦�]2Vep�_O]2V�l2h`N2\a�H^`p2P��jRQ\b_aNQM�^`p8\gMOV�R,dOVed�k�Vgt2f�VeMa^`T�Vrp�_Od�]8Rs�QV�RmhvdON
l�VeVep£\gN6p8nHc8\b_aV�n¤¦�]2^{\O]¤^vp�nH^{\eR,_OVed�_a]8Rm_�RUh{R,MaP6VeM���MSRQ\b_a^`NQp�Nm��_a]wV�\eRQ\O]2V�da^` eV�T�Rsu�l8V�\gNQpwda^{nHVeMOV�n
��N6MonHVe_OVeMaTU^`p2^`p2P�_a]2V�l2h`N2\O�H^vpwP��:RQ\g_ONQM���N6M�R��,�:¦xRsuªda�QVr¦�V�n���RmdadaN2\g^{Rm_a^`�QV�\eR6\O]2V�_O]8R,p¤��N6MoRUc2dac�R,h
dOVe_:�aR,dOdaN2\g^{R,_O^v�6Vo\eR6\a]wV�NQMOP�R,pw^v sR,_a^`N6p=�

¡�]wV�MaVeT�R,^`p8nHVrM=N,�2_O]2V�f�R,f�VeM�^vd>NQMOP�R,pw^v rV�n�R,dÓ��NQh`h`N,¦�d��g§:pGRHV�\g_O^vN6p�~wke¦�V�MaVs\eR,h`hH_a]2V�f2MO^vp�\g^`f2h`Ved=Nm�
R�dO�QVe¦�V�n6�aR,dOdaN2\g^{R,_O^`�QV�\rRQ\O]2V �H^`p�RHV�\b_a^`NQp�S�¦�V"fwMaVedOVepH_"R��QVeMOuodO^`T�f2h`V�Vgt2f8VeMO^`T�VepH_�¦�]2^{\O]�Vgt2f2h{R,^`p2d
¦�]Hu£dO�QVe¦�V�n6�aR,dOdaN2\g^{R,_O^`�QV�\eRQ\O]2V�dO]2NQc2h{n Vgt2]2^`l2^`_�R�l�Ve_a_OVeM-Rs�6VeMSRmPQVUl8Ve]�Rs��^`N6Mo_O]8R,p Rªc2dac8Rmh�daVe_��
RmdadaN2\g^{Rm_a^`�QV�\eRQ\O]2VQ�K§:p RHVs\g_a^`NQpµ��k=¦�V�f2MOVedaVrp�_U_a]2VUda^`T�c2h{R,_O^`NQp¤_aNHNQh`d�¦�]2^{\O]£]�Rs�QV�l�VeVepµc2dOV�n¨^`p
_O]2V�f8Rmf8VeMs��§:p RIV�\g_a^`N6pE�2kH_O]2V�^`T�f8R6\g_�N,���QR,MOu�^`p2P�da^` eVrd�Nm��RmMaMSRsuHd�^vd�dO_ac8nI^vVsn�NQp�R���Ve¦ pHc2T�VrMa^{\eR,h
�6VeMap2Vrhvd ��NQMO^vP6^`p8R,h:k�l2h`N2\a�6V�n!R,p�n¤l2h`NI\O�6V�n!\gNQfw^vVsn!R,h`PQN6Ma^`_a]2TUd�RmMaV�da_Oc8nH^`V�nF�>§:p RIV�\g_a^`N6p W2kF¦�V�_OMau
_ON�\a]�R,MSR6\g_aVrMa^` eV�_O]2V���MSR6\g_a^`NQpUN,�=_O]2V�\eRQ\O]2V�dO^` eV�_a]8Rm_�^`d�Rs�QR,^`h{R,l2h`V���N6M�l2h`N2\O�H^vpwP�NQpUdaVe_���RmdadaN2\g^{Rm_a^`�QV
\eR6\O]2Ved�R,d�¦�Veh`h=R,d�N6p�da�6Ve¦�V�n6�aR,dadON2\g^{R,_a^`�6Vo\eRQ\O]2Vrd�� RHV�\g_O^`NQp*5�dac2TUT-RmMa^` eVed�_O]2^`d�da_Oc8nHuH�

� � +o��� �����8� � ���U������������� ��������� �

����� ����� ��!"� #%$�&
��-��('��)�*��<�<�������� �F�+*��
�����(�"�(<�]8Rs�QV�l�VeVep¤MaVs\gVepH_ah`u�f2MONQf�NQdOV�n�^`p 3`W�SHk=We�V7a�2Z dOVe_:�aR,dOdaN2\g^{R,_O^`�QV�\eRQ\O]2V
^`d�^`h`hvcwda_aMgR,_OV�nUl�u�>^`PQcwMaV�W�82R-, ¦xRsuUdaVe_���RmdadONI\b^¢Rm_a^`�QV�\eR6\O]2V�^`d�l2c2^`h`_�¦�^`_O]., nH^`da_O^`p8\g_�l8Rmp2�Hd��H¡�]2V
TUVeT�N6Mau�l2h`NI\O��R,_"RQnwnHMaVedOd0/*T�Rsuol�V�f2]HuHda^{\eRmhvh`u�T�R,f2f�V�n�N6p�f2]Hu�dO^{\eR,h>hv^`p2V21 I3/
LY^vp�Rmp�uUN,��_a]2V
nH^`dO_a^`p8\g_�l8Rmp2�Hd���¡�]2^`d"�H^`da^`NQpªN,�xR�daVe_���RmdadaN2\g^{Rm_a^`�QV�\eRQ\O]2VG1�_ad"¦�^`_O]E^`_ad�f2]HuHda^{\eR,h�^`T�fwhvVrT�VepH_SRm_a^`N,p&8
, l8Rmp2�Hd�N,��da_gR,_O^¢\�TUVeT�N6Mauo|YZ���ds�

§:p!R�dO�QVe¦�V�n£RmdadONI\b^¢Rm_a^`�QV�\rRQ\O]2V Ij>^`PQcwMaV�~�LrkBnI^ QFVeMOVepH_�T-Rmf2f2^`p2P���c2p8\g_O^vN6p2doRmMaV�c2dOV�n¤��N6M�_a]2V
nH^`dO_a^`p8\g_�\eRQ\O]2V�l8Rmp2�Hd�^:� VQ�`kBR�TUVeT�N6Mau�l2h`N2\O�&Rm_�R6n2nHMaVrdad4/ T-Rsu�l�V�T�R,f2f�V�n¤N6p!f2]Hu�dO^{\eR,h�h`^vpwV
165VI3/
LY^vp�\eRQ\O]2V�l8R,p2� O�N6M�^`p-fw]�uHdO^¢\rR,hFh`^`p2V2187�I3/
LY^vp�\eR6\O]2V�l8R,p2�¤WQkHVe_g\,�

§:_�]8Rmdol�VeVepµda]wN,¦�p£^`p 3`W�SHk�We��7"_O]8R,_sk=N6p£P6Vep2VeMgR,h"R,fwf2h`^¢\rR,_a^`N6p2d�k>da�6Ve¦�Vsn6��RmdadONI\b^¢Rm_a^`�QV�\eR6\O]2Ved
Vgt2]2^`l2^`_"Rmp¥Rs�6VeMSRmPQV�hvN,¦�VeM�TU^vdOd�MgR,_O^vN�_a]�R,p�daVe_���RmdadONI\b^¢Rm_a^`�QV�\eR6\O]2Ved��

���9� :<;�=>=@?A� ��BC?AD@&FEG� ��BIH�J%��!LK���=@�%?
« ]wVepEnHVedO^`PQp2^`p2P�R�da�6Ve¦�Vsn�R,dOdaN2\g^{R,_O^v�6V�\eRQ\O]2VQkw_a]2V�T-R,fwf2^`p2P���c2p�\g_a^`NQpwd�T-Rsu�l8Vo\O]2N6daVepª^vpUNQMgnHVeM
_ON�T�^`p2^`T�^` eV"\gNQp"K8^{\g_�T�^`dadOVed"R,p�n�]8RmMSnH¦�R,MOV�\bNQda_s��«!V"h`^`da_�daNQTUV�N,�B_O]2VedOV�f2MaN6f8VrMa_a^`VedG3`W�SHk=Wr��7a�
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data tagdata tag

f

f(A0) = f(A1) = f(A2)

A0 A1 A2

>^vP6c2MaV�W�8�S�n2R,_gR�l2h`NI\O�Hd�\gNQp/K�^¢\b_a^`p2P���N6M"R�dO^vpwPQh`V�daVe_�NQp-R�_:¦�N,�:¦�RsuodOVe_:�aR,dOdaN2\g^{R,_O^v�6Vo\eR6\a]wV
data tagdata tag

f0 f1

A0  A1 A2

f0(A0)=f0(A1)=f0(A2)

f1(A1)

f1(A2)

f1(A0)

>^`PQc2MOV�~�8���R,_gR�l2h`N2\O��d�\gNQp/K�^¢\b_a^`p2P���NQM�R�\eRQ\O]2V�h`^`p2V�NQp�l8Rmp2��O2kml2c2_�p2NQ_�NQp�l8Rmp2��W"N6p�R�da�6Ve¦�Vsn6�
RmdadaN2\g^{Rm_a^`�QV�\eR6\a]wV
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���>��¯H�,±O�B�����!´��j�	��¯H�Q�	��³
� §:p�R�c2dac8Rmh",��:¦xRsu�dOVe_:�aR,dOdaN2\g^{R,_O^`�QVo\eR6\O]2VQk�¦�]2VepMI ,���W�L�n2Rm_SR�l2h`N2\O��d
\gN6pH_aVep8n&��NQM�_a]2V�dgR,T�V�daVr_o^`p!_a]wV�\eRQ\O]2VQk�_O]2Veu!R,MOV�R,h`h�\gN6p/K8^{\g_a^`p2P¥��NQM�_a]wV�dSRmT�V�h`^vpwVo^`p!_a]wV�
\eR6\O]2V�l8Rmp2�Hd�82N6p2V�N,��_a]2V�lwhvN2\O�Hd�T�c2da_Kl8V�MOV�ygV�\b_aV�n¥��MaN6T�_a]wV�\rRQ\O]2V
I:=^`P6c2MaV�W�Lr�

RI�QVe¦�V�n6�aR,dOdaN2\g^{R,_O^v�6Vo\eR6\a]wVed�Rs�QNQ^{n�dac8\O]!R�da^`_Oc8R,_O^vN6p�l�uUdS\eRm_a_OVeMa^`p2P�_a]wVon2R,_gR�8wT-R,fwf2^`p2P���c2p8\O�
_O^vN6p2d�\eR,p�l�V"\O]2NQdOVep�dac�\a]�_O]8R,_�¦�]2Vrp2Ve�QVrM�_:¦�N�n2R,_gR"lwhvN2\O�Hd�\gNQp/K�^¢\b_���NQM�R�da^`p2P6h`V�h`N2\eR,_O^`NQp�^`p�\eRQ\O]2V
l8Rmp2���Ok2_O]2VeuU]8Rs�QV��QVrMau�h`N,¦ fwMaNQl�R,l2^`h`^`_:uo_ON�\gNQp/K�^¢\b_���NQM"R�h`NI\rR,_a^`N6p�^`p�\eRQ\O]2V�l8Rmp2����I:>^vP6c2MaV�~�Le�

�K³=�,� '�´��j�	��¯H�Q�	��³
�����£�¤������� '�¯�������� ��Rmp�u�R,fwf2h`^¢\rR,_a^`N6p2d�Vgt2]2^`l2^`_�daf8Rm_a^{R,hFh`N2\eR,h`^`_:uHk�_O]2VeMOVg��NQMOV
_O]2V�T�R,f2f2^`p2P���c2p8\g_O^vN6p2d�T�c2dO_"l�V-\O]2N6daVep!dONER,d�_ON�Rs�QNQ^{nª]8Rs�H^`p2P�_:¦�N��SR,h`TUNQda_���p2Vr^vP6]Hl8N6M�nwR,_SR
l2h`N2\O�Hd�N,��n2R,_gRo\bNQp/K8^{\g_O^`p2P���NQM�_a]wV�dSRmT�V"fw]�uHdO^¢\rR,h=\eR6\a]wV�l2h`N2\a�Hd�^`p-\rRQ\O]2V�l8Rmp2���O�

¡�]wV-nH^2QFVeMaVepH_UT-R,fwf2^`p2PU��c2p8\g_O^`NQp2d�T�c2da_�MaVedOf8V�\b_¥R¤\gVeMO_SRm^vp¨��N6MaT N,��h`NI\rR,h�nH^`daf�VeMadO^vN6pµNQp R
dO^vpwPQh`V�l8R,pw� �6_a]wV"T-Rmf2f2^`p2PY��c2p8\g_O^`NQp2d�1���T�c2dO_�hv^`TU^v_F_O]2V"pHc2T�l�VeM�Nm�Ó\bNQp/K8^{\g_Od�¦�]2Vep�T�R,f2f2^`p2P�R,pHu
MOVePQ^`NQp�Nm��\gN6p2daV�\bc2_a^`�QV�n2Rm_SR�l2h`NI\O�Hd�^`p�R�dO^vpwPQh`V�\eRQ\O]2V�l�R,p2���O�

� � �!� '�¯#"B�w�Q´=²��2�,¯�� �!��'�¯ �!¯$�>�e�2���{³
� Z �6Veuo^`dOdac2V���N6M�_a]2V�N,�QVeMgR,h`h2f�VeM:��NQMaT�R,p8\bV�N,�BR�f2MaN2\gVed��
dONQM�^`d�_O]2V"fw^vf�Veh`^`p2V"h`VepwPQ_a]>�2��da^`p2P�nH^`da_a^`p8\b_�T-R,fwf2^`p2P���cwp8\g_a^`N6p2d�NQp�_O]2V�nH^`da_a^`p8\b_x\eR6\O]2V�l8R,p2�Hd�¦�^`hvh
]8Rs�6V�p2N�V�QFV�\g_Od�NQp�_O]2V�f8VeM���NQMOT-Rmp8\gVQk�R,d�h`NQp2P�Rmd"_a]wV�\gN6T�f2cw_SR,_O^`NQp2d�Nm��_a]2V�T-Rmf2f2^`p2P���c2p8\b_a^`NQp2d
\eRmp�l8VoR6n2nHV�nU_ON�R�p2NQp�\gMa^`_a^{\eRmh=dO_SR,P6V�^vpU_a]2V�f2^`f8Veh`^`p2V�R,p�n�nHN�p2N6_�h`Vep2PQ_O]2Vep�_a]wV�f2^`f8Vrhv^`p2V�\gu2\gh`VQ�

����% & � &('*)�+ #%$ & =�H�?AD@&"EG���%B H�J%�%!LK���=@�%?
«!V�f2MOVedaVrp�_�]2VeMOV"_a]wV"da�6Ve¦�^`p2P���c2p8\g_O^`NQp2d�¦�]w^¢\O]U¦�VeMOV"c2dOV�n�^`p�_O]2V�da^`T�c2h{R,_O^vN6p2d=^`h`h`c2da_OMSRm_aV�n�^`p�_a]w^vd
f8Rmf8VrM��2¡�]wVedaV�da�6Ve¦�^`p2P���c2p8\g_O^`NQp2d�R,MOV"l8RmdaV�n�NQp.,"��|Y^vpwP�daN6T�V�l2^`_ad�^`p�_O]2V�R6n2nHMaVrdad�N,��R�T�VrT�NQMOu
l2h`N2\O�*I:R,d�^`p 3`W�SwkFWe��7�Le�
�ÓVe_�cwd¥\bNQp2dO^¢nIVeM�R£dO�QVe¦�V�n R,dOdaN2\g^{R,_O^v�6VE\eR6\a]wVEl2cw^vh`_U¦�^v_O] ~!N6M��µ\eRQ\O]2V!l8Rmp2�Hd�k�V�R6\a] NQpwV

\gN6p2da^`dO_a^`p2P�N,��~-,-\eR6\a]wV�h`^vpwVed�Nm��~/.�lHuH_aVedsk
h`Ve_10324,$5Kl8V�_a]2V�l2^`_�MaVr�QVeMOdSR,h>NQp�p�l2^`_adskHhvVr_"��R,dO� W�64Ost8�Q�6�Q�Q�6�Q��Rmp8n���R,dO�2~/64Ost8RQR6RQR6RQRQRwk
n2Rm_SR�l2h`N2\O��R,_�TUVeT�N6Mau�RQn2nHMOVedad87*9,~/.;: <�,=�>7 < ~?,3: .@�A727S~B.�T�Rsuol�V�T-R,fwf8V�n 8
WQ��NQp�\eR6\a]wV�h`^vpwV*727DCE0324,$5 I�7 < L�^vp�\eR6\O]2V�l8R,p2� O

~2� ����NQp�\eRQ\O]2V�hv^`p2V�7 7 CF7 < ^vp�\eR6\O]2V�l8Rmp2��W
S2� ��� 7 N6p¥\rRQ\O]2V�h`^`p2V*7 7 C IG0$2H,$5�I�7 < L	IKJML$N�OFW�CE7 < IKJML$N�O2~�L�^vp�\eRQ\O]2V�l8R,p2��~
�8� ����NQp�\eRQ\O]2V�hv^`p2V�7 7PC I�0$24,35 IG7 < L	I JML3N�O2~QCR7 < I JML3N�OFW�LK^`p-\eR6\O]2V�l8Rmp2� S

¡�]2VrdaV���c2p�\g_a^`NQpwdBdgR,_O^vd���u�_O]2Vx\bMa^`_aVeMO^`NQp���N6M@�QP6NHNInS�"da�6Ve¦�^`p2P���c2p8\b_a^`NQp2d�nHV�18pwV�n�^`p 3`W�S�7 IF^`pH_aVeM��jl8Rmp2�
nH^`dOf8VeMOda^`NQp>k2h`N2\eR,h=nH^`dOf8VeMOda^`NQp¤R,p8nUh`N,¦µ]8R,MgnH¦xRmMaVo\bNQda_Od=Lr�

Z f2daVrc8nHN,� �=|�� MOVef2h{RQ\gVrT�VepH_�f�NQh`^{\guµda^`TU^vh{RmM�Rmd�_a]�R,_�nHVedg\gMa^`l�V�n ^`p 3`We��7�¦xRmd�c2dOV�n¬^vp¬_a]2V
dO^vT�cwh¢Rm_a^`NQpwd�N,��_a]2V�dO�QVe¦�V�n6�aR,dOdaN2\g^{R,_O^`�QV�\eRQ\O]2V6�
T ËgÍ�ÆVUgÄXW�ÆZY�Ï\[�Ã�W8ÃOÌ"ÆeÏ�Ï�ËsÑ:ÇÕÆ	]{Ç_^eÃFÑOÆeÑ�`QÃ
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«!V�]8Rs�QV"\gN6p8nHc8\b_aV�n�R��QVeMOu�da^`T�f2h`V�Vgt2f8VrMa^`T�VepH_�_aN�^`h`h`c2da_OMSRm_aV"_O]2V"l�Vep2V(18_ad�_a]8Rm_�\eR,pUl8V�Vgt2f�V�\g_OV�n
¦�^`_a]�R�dO�QVe¦�V�n6�aR,dOdaN2\g^{R,_O^v�6V�\eRQ\O]2V�^`p2dO_aV�R6nUN,��R�cwdac8Rmh=daVr_:�aR,dadON2\g^{R,_a^`�6V�\rRQ\O]2VQ�
�ÓVe_�c2d�\gNQp2dO^{nHVeM�R�\eRQ\O]2V�\bNQp2dO^vdO_a^`p2P�Nm�Y�wW�~�\rRQ\O]2V�h`^`p2Ved����FVr_�c2do\gN6p2da^{nHVrM�R�dOV�©6c2Vep8\bV-Nm� ,

n2Rm_SRUl2h`N2\O��d�¦�^`_a]ªMSR,p�nHNQT RQn2nHMOVedadOVed��>¡�]2^`d�daV�©6c2Vrp8\gV�^`d�^`_aVeMgR,_O^v�6Veh`u�MaV�R6n£W�O�_O^`T�Veds�8>^`�QV�\eRQ\O]2V
\gN6p/18P6c2MSRm_a^`NQp2d�¦�VeMaV¤da^`T�c2h{Rm_aV�n 8�nI^vMOV�\g_��jT�R,f2f�V�nFk�~£Rmp8n¬�,�:¦xRsu¨daVe_���RmdadaN2\g^{Rm_a^`�QVQk�~£R,p�nµ�,�:¦xRsu
dO�QVe¦�V�n6�aR,dOdaN2\g^{R,_O^v�6VQ�6¡�]2V�fwdaVec8nIN,� �=|��¨MaVefwh¢R6\gVeTUVepH_Bf�NQh`^{\gu�¦�R,d�c2dOV�n���N6M=_a]wV�da�QVr¦�V�n���RmdadaN2\g^{Rm_a^`�QV
\eR6\O]2V <H�H¡�]2V�VbtIf�VeMO^vTUVepH_�¦�R,d�MOVef�V�R,_OV�n�N6p!W�O�O�nH^2QFVeMaVepH_�dOV�©6c2Vep8\gVrd���NQM�Ve�6VeMau�daVs©QcwVep8\gV�da^` eVQ�

%>��� � ) K�)��%� ?A#2& ��?A� =@�
>^`PQc2MOVNS6R�^`h`h`c2da_OMSR,_OVed�_a]2V�Rs�QVrMSR,P6V�MSRm_a^`NoNm�=_a]2V�l2h`N2\O�Hd�Nm�=_a]2V�daVs©QcwVep8\gV�_O]8R,_�MaVrT-R,^`p��QR,h`^{n�^`p�_a]2V
\eR6\O]2VoRs��_aVeM"R�dO^vpwPQh`V"MOV�RQn�Nm�B_O]2V�¦�]2N6hvV�daV�©6c2Vrp8\gV���NQM�dOV�©6c2Vep8\gV�da^` eVrd"�QR,MOuH^vpwP���MONQT S6~�_ON��2Ws~2�

DM
2A
4A
8A
2SK
4SK

valid blocks (%)

Size62.00

64.00

66.00

68.00

70.00

72.00

74.00

76.00

78.00

80.00

82.00

84.00

86.00

88.00

90.00

92.00

94.00

96.00

98.00

100.00

100.00 200.00 300.00 400.00 500.00

8A
32A
2SK
4SK

Valid blocks (%)

Size83.00

84.00

85.00

86.00

87.00

88.00

89.00

90.00

91.00

92.00

93.00

94.00

95.00

96.00

97.00

98.00

99.00

100.00

100.00 200.00 300.00 400.00 500.00IjR�L I�l#L

>^`PQc2MOV S�8CIjR�L�|"R,_O^`NoNm�B�QR,h`^{n�l2h`N2\O��d"R ��_aVrM�NQp2V�MaVsRQnFk I�l#L�|"R,_O^`N�N,���QR,h`^{n�l2h`N2\O��d"R ��_aVrM�_aVep�MaVsRQnHd
¡�]wV-pHc2T�l�VeM�Nm���QRmh`^¢n¤lwhvN2\O�Hd�^`p£_O]2VE~ �j¦�Rsu!da�6Ve¦�Vsn6��RmdadONI\b^¢Rm_a^`�QV¤\eRQ\O]2V¤^`d�h¢RmMaP6VeM�_a]8Rmpµ_a]2V

pHc2T�l�VeM�N,�F�QR,h`^{n�l2h`N2\O��d�^`p�_a]2V�~s�:¦xRsu�daVr_:�aR,dadON2\g^{R,_a^`�6V"\eRQ\O]2V�R,p8n�dah`^`PQ]H_ah`u�h`N,¦�VrMB_O]8R,p�_O]2V�pHc2T�l�VeM
Nm���QRmh`^¢n�lwhvN2\O�Hd�^`p�_a]wV��,�:¦xRsu�dOVe_:�aR,dOdaN2\g^{R,_O^`�QV�\eRQ\O]2V6�

¡�]wV�p�cwT�l8VeM�Nm� �QRmhv^{n�lwhvN2\O�Hd�^`po_O]2V��,�:¦�Rsu�da�6Ve¦�Vsn6��RmdadONI\b^¢Rm_a^`�QV"\rRQ\O]2V"^`d�R,fwf2MaNst2^`T-Rm_aVeh`u"Vs©Qc�R,h
_ON"_a]wV�pHc2T�l�VeM=Nm�2l2h`NI\O�Hd=�QRmh`^¢n�^`p�_O]2V�� �j¦�Rsu"dOVe_:�aR,dOdaN2\g^{R,_O^`�QV�\eRQ\O]2VQksl2cw_B^`d>hvN,¦�VeM>_a]8Rmp�_a]2V�pHc2T�l�VeM
Nm���QRmh`^¢n�lwhvN2\O�Hd�^`pEW�W �j¦�Rsu�R,p�n S6~s�:¦xRsu�daVr_:�aR,dadON2\g^{R,_a^`�6Vo\eRQ\O]2Vrd��
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¡�]wVep-R ��_aVeM"R�da^`p2P6h`V"MaVsRQnUdaV�©6c2Vrp8\gVQkFR,_�V�©6c8Rmh=R,dadON2\g^{R,_a^`�H^`_:u�nIVePQMOVeVed�k�TUNQMaV"nwR,_SR�R,MOV"�QRmhv^{n�N6p
R�dO�QVe¦�V�n6�aR,dOdaN2\g^{R,_O^v�6Vo\eR6\a]wV�_O]8R,p�N6p¥R�dOVe_:�aR,dOdaN2\g^{R,_O^`�QV�\eRQ\O]2V6�

%>�9� �>& $9H �*) K�) ��& =@��B )��%��� ) K���=@�
Z�dOV�\gNQp�nµf2]2VepwNQT�Vrp2NQpµRQ\e\gVrp�_Oc8R,_OVed�_O]2V�RQnH�QRmpH_SR,P6V�Nm��_a]wV-dO�QVe¦�V�n6�aR,dOdaN2\g^{R,_O^`�QV�N,�QVeM�_O]2V�daVe_��
RmdadaN2\g^{Rm_a^`�QV�\eR6\a]wVQ�

>^`PQcwMaVNSml�^`h`h`c2da_OMSR,_OVed�_a]2V�Rs�QVrMSR,P6V�MSR,_O^`N�N,��_a]2V�l2h`N2\O��d�^`p�_O]2V�daV�©6c2Vep�\gV�_a]�R,_�MaVrT-R,^`p��QRmhv^{n�^`p
_O]2V�\eR6\O]2V�R ��_aVeM�_aVrp�dac8\e\bVedadO^v�6V�MaVsRQnHd�N,�F_a]2V�¦�]2NQh`V�dOV�©6c2Vep8\gV���N6M�daVs©QcwVep8\gV�da^` eVrd��QRmMauH^`p2P���MaN6T SQ~
_ON¥�wW�~w�8wNQM�nH^`MaV�\b_:�:T-R,fwf8V�nªR,p8nªdaVe_���RmdadONI\b^¢Rm_a^`�QV�\eR6\a]wVed�k>_a]2V�pHc2T�l�VeM"Nm���QR,h`^{nUl2h`NI\O�Hd�nHNHVed�p2NQ_
�QRmMau!Rs��_OVeM�_a]wVG18MadO_�daV�©6c2Vrp8\gV�N,��MaV�R6nHd�8>¦�]2VepµRUl2h`NI\O��^`d�TU^`dada^`p2P�k2^`_ad�_SR,MOPQVe_�daVe_�¦xRmd���c2h`h�R,p�n
_O]2VepERmp2NQ_O]2VeM�l2h`N2\O��T�c2dO_�l�V�^vpH�QRmhv^{n2Rm_aV�n�l�Vg��N6MaV�h`NHRQnH^`p2P�^`_s�

§:p�_O]2V�da�6Ve¦�V�n6�aR,dadON2\g^{R,_a^`�6Vo\eRQ\O]2V6k8_O]2V�pHc2T�l�VeM�N,��n2Rm_SR�l2h`N2\O�Hd�f2MaVedOVepH_�R,_"_O]2V�dgR,T�V�_a^`T�V�^`p
_O]2V�\eR6\O]2V�nHVef�Vep8nHd�N6p�_a]2V�f2MaV�\b^vdOV"T�R,f2f2^`p2P�Nm� V�R6\O]-n2Rm_SR�l2h`N2\O�o^`p�_O]2V�\eR6\O]2VQ�HZ"TUNQp2P�_a]2V�NQ_O]2VeM
f�NQdOda^`l2h`V�hvN2\eRm_a^`NQpwd���NQM�R�n2R,_gR�l2h`N2\O�./ f2MOVedaVepH_�^vp�_O]2V�\eRQ\O]2V�Rm_�_O^vTUV���kH_a]2VrMaV�T-Rsu�l�V�R,pUVeT�f2_:u
h`N2\eR,_O^`NQp"�wl2h`NI\O� /�T�Rsu�l8V�MaVrT�N,�QVsnU��MaN6T _O]2V�\eRQ\O]2V�lHu�R�TU^vdOd�NQpERmp�NQ_O]2VeM�l2h`N2\O� /�����^`p�_a]w^vd
\eRmdaVQk�_O]2V�p2Vgt2_�_a^`T�V/�¦�^`h`hFl�V�MOVg��VeMOVep8\gVsnFk /*\eR,p�l�V�T-Rmf2f8Vsn�^vp�_O]2V�VeT�f2_:u�h`N2\eRm_a^`NQp�R,p8n�_a]Hc2d
_O]2V�pHc2T�l�VeM�Nm��n2Rm_SR�Rmhv^`�6V�R,_�_a]wV�dSRmT�V"_O^`T�V"^`pU_a]2V�\eR6\a]wVo\eR,p�^`p8\gMOV�R,dOVQ�

wNQM�^vpwda_SRmp8\gVQk�Rs��_OVeM�_aVepµ^`_aVeMgR,_O^vN6p2d�NQp£MOV�RQnI^vpwPE_O]2V�¦�]2N6h`V�daVs©QcwVep8\gVQk�_O]2V�p�cwT�l8VeM�N,�"�QR,h`^{n
l2h`N2\O�Hd-^`p _O]2V¤�,�:¦xRsu¨da�QVr¦�V�n���RmdadaN2\g^{Rm_a^`�QV£\eR6\O]2V I�MaVedOf=�"~ �j¦�Rsu�L�^`d�^`p _O]2VEdgR,TUV�MSRmp2PQV!R,dU_a]2V
pHc2T�l�VeM�N,���QR,h`^{n�l2h`N2\a�Hd�^`p�_O]2VBS6~s�:¦xRsu�dOVe_:�aR,dOdaN2\g^{R,_O^v�6VGI�MaVrdaf=� �s�:¦�Rsu"Lr�

§:pªl2h`NI\O�6V�nERmh`PQNQMO^`_a]2TUd�kHl2h`N2\O��da^` eVed�R,MaV�\O]2NQdOVep!^`p�dac�\a]!RU¦xRsu�_O]8R,_�_a]wVodO^v rV�N,��_O]2VoMOVec2dOV�n
n2Rm_SR�^`d�daT�R,h`h`VeM�_a]8Rmp-_O]2V�\eRQ\O]2V�da^` eVQ��§:_�T-Rsu�l�V�Vgt2f8Vs\g_aV�nª_a]�R,_�_a]wV�daVehØ��n2Rm_SR�MaVrNQMaPHR,p2^` �Rm_a^`NQpU^`p
_O]2V�da�6Ve¦�V�n6�aR,dadON2\g^{R,_a^`�6V�\rRQ\O]2V�¦�^`h`hFh`^vTU^`_�\bNQp/K8^{\g_�TU^`dadaVrd�NQp�dOc8\O]�l2h`N2\O�QV�n�R,h`P6NQMa^`_O]2T�ds�

� � ����), ���������� � �����-� ����)��o
	

§:p�NQMgnHVeM�_aN�\eRmf2_ac2MOV�V�QFV�\g_a^`�6V�f2MaN6PQMSRmT l8Vr]8Rs�H^vN6M=^`p8\gh`c8nI^vpwP�hvNHN6f�T-Rmp8R,P6VeT�VepH_skgdS\eRmh¢RmM�MaVg��VrMaVep8\bVed�k
Ve_g\,k�¦�V�\O]2N6daV�_ONoc2dOV�V�QFV�\g_O^v�6V�f2MONQPQMgR,T*Vgt2V�\gc2_O^`NQp�_aMgRQ\gVeds�

¡�]wV ��'"��f8R6\O�QR,PQV�nHVe�6Veh`NQf�V�nUl�u���NQMSnINQp�§:MOh{R,T 3���7=¦�R,d�c2daV�n¥_aN�PQVep2VrMSR,_OVoRQnwnHMaVedOd�_aMgRQ\gVedY��NQM
f2MONQP6MSR,TUd�VbtIVs\gc2_aVsn�N6p¥R
Rw�HU RHf8RmMS\�RI_SR,_O^`NQp=W�O2�8 5�5owNQMO_aMSRmp�\gNQTUf2^`hvVrM�¦�^`_a]U�a����NQf2_O^vTU^` �R,_O^vN6p
¦�R,d�c2dOV�nF�

UYN�T�N2nH^21 \eRm_a^`NQp�Nm�x_O]2V�l2^`p8RmMauE\gN2nHVU_aN�l�V�R,p8RmhvuH eVsn¤¦xRmd�MOV�©6c2^`MaV�n ��c2daVeM�\gN2nHV�Nm�YRUda^`p2P6h`V
Rmf2f2h`^{\eR,_O^vN6p \eR,p l�VE\gN6T�f2h`Ve_OVeh`u!_aMgRQ\gV�n¬Vgt8\gVefw_���NQM�_O]2VE�4Rµ�6VeMap2Vrh�\bNInIVQ��Z"d�¦�V�dO_ac8nH^`V�n _a]2V
l�Ve]8Rs�H^`NQM�N,�"pHc2TUVeMa^{\eRmh��6VeMap2Vrhvd�\gN6p2da^`da_O^`p2PENm��RU��Ve¦�p2VedO_aV�n hvNHN6f2d�k>NQp2h`u!n2R,_gR�MaVb��VeMaVrp8\gVed�¦�VeMaV
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N6p2h`u!NQp2V�RQ\e\gVrdad�_ONEVsRQ\O]£Veh`VeTUVepH_oNm��R,MOMSRsuHdo^`�6t=k=^`�HuHkF�6tIpµR,p8n �Hu�p �=^`�6t R,p8n ^`��u!R,MOV�^`pH_aVeP6VeM
RmMaMSRsuHds��Z"d�_O]2VeMOVER,MOV-�%K8NHR,_a^`p2P¤f�NQ^`pH_o¦�NQMgnHd�NQM �ª^`p�_OVePQVrM�¦�NQMSnId�f8VeM�\rRQ\O]2V�l2h`N2\O�Fk�_a]2VJ18MOda_
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_O]2V�NQMO^`PQ^`p8R,hFR,h`P6NQMa^`_O]2T�R,p8nU_a]wV�lwhvN2\O�QVsn-Rmh`PQNQMO^`_a]2T¤�,¡�]2^`d�^`d�da]2N,¦�pU^vp�_gR,l2h`V�~2�
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���?�G�
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>^`PQcwMaV W�82~ � ��RQ\bNQl2^>hvNHN6f�p2VedO_

��Ma^`P6^vp�R,h PKh`N2\a�6V�n P�h � z�N
K8NHR,_O^vpwPof�NQ^`pH_�MOVg� W�5�S,�/O�O � W�5�Sm� O�O � ~�W�SQ�Q�m� W

nwR,_SR�MOVg� S6�Q~�Om����S S ��S�5Q��O6� S,��W ��S6��O
^`p2dO_aMOc8\g_a^`N6p2d �6~Q�Q�6~Q~wW W�O�O�W�W�56�2W W�O�5��Q��5Q� �

¡�R,l2h`V�~�82z�]8R,MgRQ\g_OVeMa^`dO_a^{\gd"N6p�_a]2V�nH^2QFVeMaVepH_�~ � ��R6\gNQlw^=�QVrMada^`N6p2d

� '�³=����¯2´ '�³F³
���"Z"dsk���NQM�_a]2V�T�R,_OMa^Øt-T�c2h`_O^vfwhvuHk6daNQTUV�f8Rm_a]2N6hvN6PQ^{\eRmh=l�Ve]8Rs�H^`NQMad�\eRmpEl�V�NQlwdaVeMO�QV�n
��NQM�c2dOc8R,hF\eRQ\O]2V�dO_aMac�\g_ac2MOVed�k�¦�]2^`h`V�_a]wV"l�Ve]8Rs�H^`NQM�N,�=_a]wV"�,�:¦�RsuodO�QVe¦�V�n6�aR,dOdaN2\g^{R,_O^v�6V�\eR6\O]2V�^vd
©6c2^`_aV�c2p2^Ø��N6MaTE�

� '�³=����¯2´¨����´���³
�=°���z�NQfHuH^vpwP£R,MaMgRsuHd�T-Rsu£Rmh`daN!l�V&\gN6p2da^{nHVrMaV�n¬_aNµRs�QVeMgR,PQVª_a]2V�pHc2T�l�VeM�Nm�
T�^`dadOVed�k6l2c2_�nHc2V�_aN�_O]2V"]w^vP6]�\gNQdO_�N,�B\gN6fHu�^`p2P�Rmp8n�_O]2V"dOT-R,h`h2R,TUNQc2pH_�N,�=_OVeT�f�NQMgR,h2h`N2\eRmhv^`_:uHk
_a]2^`d��QVeMOda^`NQp�Nm�=_a]2V�h`NHNQf�Vgt2]2^`l2^`_ad�]2^`PQ]UT�^`dadKMSR,_O^`N 86_a]2V�Rs�6VeMSRmPQV"pHc2T�l�VeM�Nm�BTU^vdOdaVed�^`dx��O��
]2^`PQ]2VrM�_a]8Rmp-^`pU_a]2V�N6Ma^`PQ^`p8Rmh8h`NHNQf>�

����% 
�� H�)�!LK�=@����� ) K���=@�
¡�]2V�h{R,dO_"h`NHNQf�p2VedO_�¦�V�Vgt2f�VeMa^`TUVepH_aV�n�^`d�R�W�O�O �!W�O�O �=� �jRQ\g_ONQMO^v sR,_a^`N6p-¦�^`_O]2NQc2_�fw^v�6NQ_O^vpwP8�H¡�]2V
_O]2MaVeV��6VeMadO^vN6p2d�N,�=_a]wV"h`NHNQf�p2Veda_�R,MOV"dO]2N,¦�p�>^vP6c2MaV �2�,¡�]wV"l2h`N2\O�QV�n��QVeMOda^`NQp�^`d�nHcwV"_aNGRF��z�RmMaM436S�7��
¡�]2V�l2h`NI\O�6V�n�\gNQf2^`V�nU�6VeMadO^vN6p�¦xRmd�]8R,p8nIhvu�nIVeMa^`�QVsnF�

¡�]wV"l2h`N2\O�QV�nU�QVrMada^`N6p�N,��_a]2V��6VeMap2VrhFVgt2f2h`NQ^`_ad�_aVeTUf8N6MSRmh8h`N2\eR,h`^`_:u�l�u�MOV�nHc8\b^vpwP�_a]2V�¦�NQMa�H^`p2P�dOVe_
_ON&R�dOVe_�N,��\gN6p�_O^`PQc2N6c2do\gN6hvcwT�p2d�N,�"_O]2V�T�R,_OMa^Øt=� RINE_OVeT�f�NQMgR,h�h`N2\eR,h`^`_:uE\eRmp!l8VUVgt2f2h`NQ^`_aVsn!NQpwhvu
^Ø��_a]2V�daVe_�N,�x\gN6h`c2T�p2d�\eR,p%18_�^`p�_O]2V�\eR6\a]wV�R,p8n¤R,MOVoT�R,f2f�V�n�^`p!nH^2Q VeMOVepH_�f2h{RQ\bVed��F¡�]wVoMOVeh{R,_a^`�6V
f2h{R6\gVeT�Vrp�_�Nm�B_O]2V�\gNQh`c2TUp2d�cwdaV�n�^`p�R�l2h`NI\O��nHVrf8Vep�nHd�NQp�_a]2V��QRmhvcwV"N,��_O]2V�hvVsRQnH^`p2P�nH^`T�Vepwda^`NQp�Nm�
_O]2VoR,MOMSRsu
	��

¡�]wVE\O]8R,MgRQ\g_OVeMa^`da_O^{\gd�N,��_O]2VE_O]2MaVrV&\gN2nHVrdER,MOV�PQ^`�QVrp ^`p ¡�Rml2h`V Sw��z�NQfHuH^vpwP£RQn2nHd¤W�S�52W���W �
~%K8NHR,_O^vpwP!f8N6^vpH_�MaVg��VeMaVep�\gVed�k�R,pµ^`p8\gMOV�R,dOVENm��~�O�� ^`pµ_a]2Vªp�cwT�l8VeM�N,��h`N�R6n$A,dO_aN6MaV�NQf�VeMSRm_a^`NQpwd��
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Unité de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
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