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on Points in Convex Position

Olivier Devillers — Ferran Hurtado — Carlos Seara

N° 4352

Janvier 2002





Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, BP 93, 06902 Sophia Antipolis Cedex (France)

Téléphone : +33 4 92 38 77 77 — Télécopie : +33 4 92 38 77 65

���������
	��������	����	��������������������� "!��$#&%(')�+*,�+���+��-.���+�����/� �0�
1 ��2�����34�5�6�0��7��98 1 ����:��4���

;=<?>A@B>?CED�F�CE@B>?<G<GCHDJILKNMOCHDJDJPRQTS�U�D4VWPRX�YTK[Z\P]DJ<GY$I�^�C_PRDJP

`badc2egf�h�ikjml2ndopf,qsrutEosv4opf2q
f4wxv4yzq{v�|}q�~��_e��Rruqso{�E|}f
�O��rz��f4w�~+�O��os~�e\f

�/yz�d�Rru��w/��f���fJv:adf4�:v:adf.n$���E�E�Eh�ik�uyun_�Hosf4�/hu�u�Eh,i��J���}yutufJ~

�����2�4�W�d�u�u ¢¡ f4w+£¤�Rf�y��RruosnEwb~�f4w)osn¥w�adfx�dq{yzn}fxosn¥tuf2ndf4�:yzq]�]rH~�opw�osrun�¦�~�|}v:a\w�a]yWwbo§w:~[f2qpf2egf2nHw�~9yz��f
�]yz��w�opw�osrundfJ��osnHw�r¥¨�v4qsyE~�~�f2~9rE�,©:ªz«pªW¬:¯®N°±n"w�a}os~b�}yu�]f2�+²)f,~�w�|}�d��~�f4�uf2��yuq]�Wyu��o{yznHw�~9rEn��d��ru�}qpf2e\~b��f�³
q{yWw�f2�0w�r�w�adf/´O�:��µH~�³�¶_·4f2¸uf2��fJ~�`ba}f4ru��f4e¹yz�Rru|�w[~�|d�}~�f�w:~Orzº�£�osn¥v�run_�Ef�»��RrE~�o§w�oprEn�¦u²+a}f4n¥yu�}��o§w�oprEn}yzq
v:a}��rEe\yzw�o{v¼v4run}~�w��:yzosnHw�~byz��f,v�rEn}~�o{��f2��fJ�&®
½¿¾HÀ$Á�Â�Ã �WÄ��u ÆÅ rEe\�d|�w�yzw�osrun}yuq&tuf2rue\f�w����E¦dÇxf2qsyu|dn}yÈ�\w���o{yzndtE|dqsyzw�osrun�¦��:yzn]��rue\os·2yWw�oprEn

ÉHÊÈË$ÌEÍ?Ë�ÎuÏÐÊ[ÑAËÐÒ:ÓLÔRÒ:ÕHÖJÒ:Í±Ñ{×{Ò:Ø§Ø ÙOÕÐÚ�Ö�ÖÈÛ:Í±ÑAËÐÜ[Ý�Ù�Þ&×sÏÐÒ:ÕÐÕ�Û�ÌEÍ?Ë�ÎuÏ±Ê2ßsà4ÖJÒ:ÎW×pÕ?Ê+ÏÐÛ:Ø§ØáÒ�ÝÐÛ:Í?Ò¯Ñs×{Û:ÎNÖzÍâÛ?ã�Í?Ò:Ó+äbÉHÊÈËRà4ÖÈÒ:ÎW×§Õ?Ê
ÑAËÐÒ:ÓåÔRÒ:Õ�ÖÈÒ:Í±Ñ{×sÒ:ØpØ Ù�ÕÐÚ�Ö�ÖJÛ¯Í±ÑæËÐÜgÝ�Ù\ç�è_éëêBË�Îuä(ç]Ò¯Ñæä0ì¯í�í�í:à}êRéNî�î:ï4ð2ñ�òNÞ&Í?Û:Ù4ËÐÏ�ÑæÛmó+êRôRàußæõ¼ô�çöÞ]÷�í4ø¯ß?î:í�ï�ï(Ò:ÎuÜ
ù ÏÐÏ�×sú:Î�ûÐÎWÑAË{ã�Í?Ò�Ü4ÒbÌEÍâÒ:ÎuÏ�×{Ò:ßsô&ÕsÖÈÒ:üuÒxý�ÌRí�í¯ßGì�ì¯þ2ä
ÿ��������	��
��������������
��
������������! "
#����$&%#�('*)�
,+���-*'*)�
��
/.	.0�2143�' 56�872�9-*' ��:�)�3�'*)�
;���<��
#��
-*��3>=?
��@7@
�BAC
�	D>
-*-*���@E��
F9G9F9H9G<I 
�()���-*�93J
��6���J
'*36�LK�M?���N�0
����� $<�9��
�� 5>���(
?OP�$&
 H � ���Q)>� ��R��JS9S9SJT(U�V9W2XZY9[�\�X^]?_`9a�b>]>cdUQ\`��
e �J���d5�'*-*-*���	R���.Nf�g�.^+h��i>j9j[�kN`9`�S9S9SJT#_c�[�X�ldm>n�l�V2Xpo9n?`�[?n�l#_0UJ]



��	���4	������+� �O������� 	,��������+�  �� �����+�����/� �Æ ������� "!��3�9�
%(')�+*,�+���+���	����
���98¥4�&���/���9�  "� �9������������	���4����� �9���07��98¥�+�� "	����

�"� �/���B�/����
��  ������04�����

��� ���	� �   ��ru|d��|dn0f4n}~�f4e0�dqpfb��f9�]rEopnHw:~O£¿f4ng�]rH~�opw�osrun�tul4n}l4�:yzqsf)�dyun}~�qpf9�dq{yzn�¦W�}yu��w�o§w�oprEndndl9f4n\¨
©:ª���«�����¬:¯¦ÈndrE|}~&l�w�|}��osrun}~Bq! f�»�o{~�w�f4n}v4f[��f9~�rE|}~�³Ðf4n]~�f2e��dqsfO��f[�RruosnHw�~�f2n,�]rH~�opw�osrun�v4run_�uf4»�fOf�wB�El4��o#"]yunHw
�df2~+v�rEnHw��:yzosnEw�f2~b~�|d�+qpfJ~+v�rE|dqpf2|d�:~%$Ae\rundr�v:ad��rue(yzw�o{�E|}fu¦_adl�w�l4��r�v:ad��rEe(yWw�o{�H|dfu¦_�Rruqs��v:ad��rEe(yWw�o{�H|df�&�®
'6Ã �J� Á �( � �"  jml4rEe\l�w���osf�yuqptEru��o§w�ade\os�H|dfE¦Hw���osyundtu|dq{yWw�oprEn���f�Ç¼f4q{yz|}n}yÈ�u¦��:yzn}�drue\os~�yWw�oprEn



��� ¬�ª������	�G©�
��W¬�������?,ª���� � ���b¬����W���� ���!���¬ �¯#" � �:ªW¬ �$� ª��&%+ª��'���G��'� � ª���( ��)�%+ªW�'�*�Gª�� �

+-,	.0/2143
5�optE|d��fg�7628 ~�f4w+rzº:90�RruosnHw�~b²+opw�a=ndr��W³âadrEqpfE®

; < �������( ����[����0� 	��� �"��� 
24�
2��	��-= ���+����
:���

`ba}f¼ºArEqpqsrW²+osndt\��fJ~�|dqpw+os~xv�rue\e\run}qp�¥v2yzqsqpfJ��� � ���9¬��7�È���>���$! �4¬ ��?" � �:ªW¬ �@�A6BDC ¾_Ã � ¾ �FEHG�EJI ´[¶��H�LKNMBªz¬��$( �4¬OP�H���!��¬��z«2� �>�RQ ��¬�SF� � �4¬ ����)7�{�GT��� �>�RQ ��¬VU , S /  �}© � � � �������OWU:�YX�ª��'���+ �@�9£Z�'�[� � ��X]«\��� �R�'�^] �@� �4¬��z«_X�ªW��'�	�Gª��a`:�'� � UcbdU , S / ©:ª��������'�de���&S��Ð ��Q¯ �$�xª��Xdª��'���G��'� ©�ª���( ��)fXdªÈ�'�*�Gª��Hg
`bado{~��}��rE�dqpf2eÆa]yu~,�Rf4f2n yWw�w��:yuv¯w�opn}t=w�adf�yzw�w�f4nHw�osrun ruºbe(yunH�¤��f2~�f2yz�:v:adf2��~2¦��Rrzw�a �Rf2v2yz|}~�f¥opw�~

�Rf2yu|�w���yun}�¤f4qsf4e\f4nHw�yu���L~�w:yWw�f2e\f4nHw2¦�yzn}�¤�Rf2v4yu|}~�f�"]n}��osndt=w�adf(f4»dyuv¯w��Wyuqp|df\ruºhU , S / w�|d��n]~,ru|�w
w�r��Rfgy��uf2���¿v:a}yuqpqsf4ndtEopn}t¥�d��ru�dqsf4e=®�`badf���f2yE��f4�¼os~m��f�ºAf4����f2�"w�r�w�adf\~�|d���Ef4�"�}yz�Rf4� Iji ¶��u��K�ºArE�my
a}os~�w�rE���¿ruº[w�a}fg�}��rE�dqpf2e=¦By=��f2~�v���op�dw�osrun�ruº)e(yzn_�¿�Wyz��o{yznHw�~2¦�yzn}�¤y"²+os�dfgqso{~�w,rzº9��f4ºAf4��f4n}v4f2~2®0`badf
�Rf2~�wxv�|}����f4nHw�qs�(¸_ndrW²+n"�]rE|dn}�d~/yu��f

k�lNmHnVo U , S / oqp k Ssr .Str kvuxw k>y
²+a}f4��f0w�adf¥qsrW²)f2���]rE|dn}� ²byu~�f2~�~�f4nHw�o{yzqsqp���d��rW�Ef2���H�¤´O�:��µE~�yun}� ¶_·4f2¸uf2��fJ~¼osn w�a}f4os�%"}�:~�w��}yu�]f2��~
yun}��w�adf,|d�}�]f2�/�]rE|dn}�"o{~+��|df�w�r(`{zuw�a¿yzn}�#|Nyzqpw�� I `{|�9�}~KÐ®

¡ f�w2� �]f/y¼�]rEopnHwN~�f�wOopn0w�a}f9�}qsyundfbopngtuf2ndf4�:yzqH�]rH~�opw�osrunB®�8xnDS�³â�RruosnHwN~�|d�]~�f4w����4� opn\v�rEnH�Ef�»
�RrE~�opw�osrun(o{~[v4yuqpqsf2�(yuneS�� � ªW«��mosnR��opº$w�adfmv�run_�Ef�»0a_|dqsq��@�~U�� , � / o{~[y��]rEqp�_turEn\²+adrE~�f+opnHw�f4��oprE�[��r_f2~
n}rzw/v�rEnEw:yzosn"yun_�¥�]rEopnHw/ruº���®

°±n���9���}¥´O�:��µE~ I ´O���H��}~K���yuos~�f2�¿w�adf0ºAruqsqprW²+osndt¥�}��rE�dqpf2eA6+os~¼w�a}f4��f0y¥n_|de0�]f2� +�, S / ¦]ºArE�¼f2�uf2���
n]yWw�|}��yuq�S¤¦)~�|}v:a w�a}yWw¥yunH�[U$³Ð�RruosnEw(~�f�w�£�osn w�adf=�dq{yzndf"opn tuf2ndf4�:yzq9�RrE~�o§w�oprEn ²+opw�a4U�b +�, S /
v4runHw�yuopn]~9yunAS�³ÐadruqsfL�� �_�_oprE|}~�qp� +�,	�>/���� yzn}�¥o§w9os~)f2yE~��0w�r�~�f4f/w�a}yzw +-,�� /���. yun}�\w�a]yWw +-,	.>/ b��L��$G~�f4f�5�ostu|}��f�� &¯®�¼yz���]rE��w�a I �¼yz�$��9LKO�d��rW�ufJ��osn �L9���}gw�a}yzw +-,	.>/�� ���}¦Ryun}�¿osn ��97}u�R�xru��w�run I �/rE��}E�LKN~�adrW²9f2�"w�a}yWw+-, S / ��r_fJ~/ndruwxf�»�o{~�w/ºArE��S�b��g�_�"v4run}~�w���|}v�w�osndt¥yz���dopw��:yz��opqs�¥q{yz��tuf�~�f�w�~x²+o§w�adru|dw¼y#�J³ÐadrEqpfE®9`badf
f4»�os~�w�f2n}v�f�rzº +-,*�>/ o{~/yg�d��ru�dqsf4e w�a}yWwx~�w�osqsq&��f2e\yuopn]~bru�Rf4n�®

`badf�~�f4e\osn}yzq&�]yz�Rf4�/�_��´O�:��µH~+yzn}�¿¶_·2f4¸uf2��fJ~byzqs��fJyu���(e\f4nHw�oprEndf2��w�a}f,tuf4n}f4�:yzqsop·JyWw�osrun�rzº�w�adf2op�
rE��ostuosn}yuqx�d��ru�dqsf4e w�r�a}optEadf4�=��osegf2n}~�oprEn}~4¦¼�d|�w¿f4�Ef4n�osn�w�adf �dq{yzndf¤e(yzn_� �Èyu��o{yznHw:~�a}yÈ�Ef��Rf4f2n

g�g 3�� �$ 9E H



� � g�� �$(L�æ«æ«��4¬:��:Mhg��%��¬� ���Eª�� � g�� ���W¬��
v4run}~�o{��f4��f2�&¦�²9f¥e\f4nHw�osrun ndf4»_w0~�rEe\f¥f�»dyze\�dqsf2~2®	�9os~�w���osv4·4¸_� yzn}�[5}f���f2~0`{zzw�a I �b`v}�9�K9�d��rW�ufJ�Ly
tEf4ndf2��yuqpos·2yzw�osrun\��f4�dq{yuv4opndt��]rEopnHw�~)²+opw�a�v4run_�uf4»g�Rr���osf2~2®
�9o{yzqsrE~�w�r�v:¸_o	�@���W« I 8��h|N9d�$Kâ¦ Å yz��r I Å yz��9u�LK
yun}����u��rEqp�_o �@�N�W« I �,�[`�yu� K�tEyÈ�uf���fJ~�|dqpw�~¼runöw�adf\v�rEnW��f2v�w�|d��f�ºA��rue I 8��h|N9}�K�w�a}yzwxºAru��yzn_�=tuos�uf2n
osnHw�f2tuf4�:~�S yzn]���+yzn_��~�f4w�q{yz��tufOf2ndru|dtEa�v�rEnHw�yzosn}~�y U$³±~�f4w�ºAru��²+ado{v:a,w�adf)n_|de��Rf4��rzºdosnHw�f4��osru�B�RruosnHw�~
o{~x�dop�_o{~�os�dqsf��_���_®m¶_f4�Ef4�:yzq�yu|�w�a}ru�:~+a}yÈ�uf�~�w�|]��opfJ�=w�a}f�n_|de��Rf4�mrzºN~�|d�}~�f�w:~xosn�v�rEn_�uf�»"�]rH~�opw�osrun¿ruº
y\tEop�Ef4n=~�os·4f�w�a}yWwmy(~�|��¥v4opf2nEw�qp�"q{yz��tuf��]rEopnHwx~�f�w¼v2yzn=a}yÈ�Ef I �h|N97}�¦]¶_rEq\}7}�¦��xopfL9E�_¦}�N|d��}Hh�¦�� i }�}�¦
�{5�}��_¦�|NyzqY9E�_¦uÇ¼|de(�u��Kâ® ¡ f4wN|}~	"}n}yuqpqs��e\f4nHw�oprEn0w�adf+�}yu�]f2��~��_� 8xe��}yu��v4|dem��yzn I 8xe��}�E�~Kâ¦����z��ruqs�_oI ���z�:�d��KÐ¦ �/rH~�rEndrgyun}���x��yu�]f I ���x�}�$K�yzn]���x��yu�]f I �x��y79u�LKÐ¦�²+adf4��f�~�f2�uf4�:yzqRo{~�~�|df2~9rEn��}yu��w�o§w�oprEndopn}t
yg�RruosnHwx~�f4wbosnHw�r¥~�|d�}~�f�w:~bopn¿v�rEn_�uf�»¥�RrE~�opw�osrun=yz��f�v4run}~�o{��f4��f2�&®

¡ f�w(£ � £��
��� ! " �� £�#¿�]f"yö�}yu��w�o§w�oprEn rzºxy¿�dq{yzn]yz���RruosnHwg~�f�w¥£ëopn tEf4ndf2��yuq[�RrE~�o§w�oprEn opn w�adf
�}qsyundf%$_²9fx��f�ºAf4�)w�r¥£'&�yu~[w�adf�~�f�w)ruºB�RruosnEw:~9rzº)©:ªW«pªz¬)(�®:8å~�|}�}~�f4w+*d� £ os~9v4yuqpqsf2�P�\ª��RªJ© � ¬�ª������	�G©
opº�yzqsqdopw�~O�RruosnHw�~Na]yÈ�uf9w�adf¼~�yuegf+v4ruqsru�J¦uyzn}�DXdªW« Ou© � ¬�ª������	�G©xruw�adf2��²+o{~�fu®�`ba}f+w�f2��e � �@� �4¬�ªJ© � ¬�ª������	�G©
o{~b|}~�f2��ºAru�bw�adf�~��]fJv�o{yzq�v4yE~�f�osn�²+a}osv:a=f4�Ef4���(f4qsf4e\f4nHw/osn,*Ta}yE~+y(��o.-$f4��f4nHw/v�rEqprE�2®

°±n¿w�ado{~x�}yu�]f2�/²9f�v�rEn}~�o{��f2�/w�a}f,ºAruqsqprW²+osndt�v4ruqsqpfJv¯w�oprEn"ruºN�d��ru�dqsf4e(~2®+jmos�uf2nöyzn¿osnHw�f4tEf4�NSÆyzn]�
y\~�f�wm£ yu~+yu�]rW�Efu¦��RrE~�~�os�dqs�¥²+o§w�a¿yu�d��opw�osrun]yzq&��f2�H|dos��f2egf2nHw�~9ºAru�vU �0/ £ / w�r(�]f,q{yz��tufmf4n}ru|dtEa�¦dv4yun
²9f "]n}��yun S�³âadrEqpf"rzºm£�ºGyzqsqposndt¤opnHw�rLrEndf�ruº/w�adf�w�a}��f2f"��fJ~�v4��os�Rf2� v:a}��rEe\yzw�o{v¥v�q{yu~�~�f2~�� � �gyunS�³±~�|d�]~�f4wbosn¿v�rEnH�Ef�»¥�RrE~�o§w�oprEn��

`badf(rE��ostuosn}yuq�e\ruw�os�Èyzw�osrun¤ºAru�,|]~�w�r¿~�w�|}����w�adfJ~�f(�}��rE�dqpf2e(~,v4yze\fgºA��rueÆy=��o1-$f4��f4nHw�yz��f2y}®e8
"]ndo§w�f¥~�f4w�2 ruº9v4|d���Ef2~mosn�w�adf(�dq{yzndf\o{~,y�3547698;:58�<>=;:xºArE�mw�adf¥~�f�w:~�£ � y"?!?!?�y £ # opº)f4�Ef4���öv�rEndndf2v�w�fJ�
v4rue\�Rrundf2nEw+osn�@ n rA2 v�rEnEw:yzosn}~9ru����fJv¯w:~brundqs�(ºA��rue3~�rue\f�£ & ®
B¤f�yzq{~�r\~�yÈ�\w�a}yzw/f2yuv:a"v�rEndndf2v�w�fJ�
v4rue\�Rrundf2nEw+o{~)C�=EDF=HG7IH:J=ECK8�<MLNGJ®:8åw�adrE��rE|dtua"~�w�|}����ruºBw�adf�~�|}����f2v�w/os~+��f2�uf2qprE�]fJ��osn I ¶_fJyzrEn0Kâ®

B adf2n¥²9f/a}yÈ�uf9w�²9r�~�f�w�~2¦E~�yÈ��w�adfO:J4QP��RruosnHw�~[yun}�gw�a}fSR;TVU�4b�RruosnHw�~2¦Eyzn}rzw�a}f4�N²byÈ��w�r�yz�d�}��rHyuv:a
w�adf4os�(~�f2�}yz�:yz�}opqso§w�� o{~0w�r¤qpr_ru¸ ºArE�gw���osyundtu|dq{yWw�oprEn}~�osn ²+adosv:a yu~ge(yzn_� f2�dtuf2~gyu~g�RrE~�~�os�dqsf $Gru�(yu~
e(yunH�=w���o{yzn}tuqsf2~�yu~��RrE~�~�os�dqsf�&myz��fgegrEndr�v:ad��rue(yWw�osvu¦&²+adosv:a ~�rue\f4adrW²�v�runHw���os�d|�w�f2~¼w�r=o{~�rEqsyzw�fgw�adf
w�²9r\�]rE�d|dq{yWw�oprEn}~4®8¼~(yLv4run}~�f2�H|df2n}v�f�rzºxw�adf¿yz�RrW�uf�egruw�os�WyWw�osrunB¦Nopn�w�a}os~\�}yu�]f2�\²)f=~�w�|}��� w�adf¿v�rEn}��opw�osrun}~�ºAru�
w�adfgf�»�os~�w�f2n}v�f0rzº[~�rue\f0v4run "]tu|d�:yWw�oprEn�¦]yun}��yuqs~�r�v�rEn}~�os��f2�xadrW² e(yunH�AGJ=EC�6�8�<MLVRWTX4�~�|}v:aLv�run "}tu|�³
�:yWw�oprEn}~mv4yzn�²)fgtu|}yu��yunHw�f4fE¦]²+a}f4��f0v�rEe\�}yWw�op�dosqso§w��ö~�w�yun}�d~xºAru��a}yÈ�_opn}t���o{~A��rEopnHw���f2qsyzw�os�uf�osnHw�f2��osru�:~4®5}ru��f�»dyueg�}qpfE¦Bopº[w�a}f¥v�run "}tu|d�:yWw�oprEn�o{~,y"egrEndr�v:ad��rue(yWw�osv0f2��tEfu¦�²9f(yzq{~�r�w����¿w�r�"]n}�¤adrW²6e(yzn_�
e\rEndr�v:ad��rEe(yWw�o{v�f2�dtuf2~mv4yunö²9f�tu|]yz�:yznHw�f2f,²+o§w�adru|�w��d��r���|}v�osndt�yun_�=v4��rH~�~�osndt�$]w�adfgv�rEeg�]yWw�os�dosqpopw��
yuqpqsrW²/~)w�adf,fJ��tufJ~9w�r\�Rf�v�rue\�dqsf�w�f2��w�r(y0w���o{yzndtE|dqsyzw�osrun�®

°±n\w�adf/~�fJ�H|df4qd²9fb²+opqsq]~�w�|]����w�adf+n_|de��Rf4�:~:U
Y , S y ¨ / ¦uw�adf+e\opndose(yzq]nH|}e��Rf4�Orzº$�RruosnEw:~Nv�rEqprE��fJ�
²+opw�a(¨0v�ruqsru�:~Bw�r�f4n}~�|d��f[w�adf+f�»�o{~�w�f4n}v4f)ruº]rEndfbegrEndr�v:ad��rue(yWw�osv�S�³±~�|}�}~�f4wOopn\v�rEnH�Ef�»,�RrE~�o§w�oprEn�¦uyzn]�
Z\[ , U y S y ¨ / ¦Ww�a}f9e\osndose\yuq_nH|}e��Rf4�OrzºRv�rue\�}yzw�os�dqsf9e\rEndr�v:ad��rEe(yWw�o{v2S�³Ðadruqsf2~�opn\ym~�f4w�ruº�U��RruosnHw�~
v4ruqsru��f2�m²+opw�a�¨�v�rEqprE��~2®�U^] , S y ¨ / ¦~U^_ , S y ¨ /�` [ , U y S y ¨ / yzn]��a�[ , U y S y ¨ / yz��fN~�ose\opq{yz��qs�m��f "}ndfJ�
osn=w�a}f�adf4w�f4��r�v:ad��rue(yWw�osv�yzn]�=�]rEqp��v:ad��rue(yWw�osv,v2yu~�f2~2®v8 ��f2qsyzw�fJ� $A�uf4w¼�H|dopw�f0�do.-$f4��f4nHw &+�d��rE�dqsf4e os~
v4run}~�o{��f4��f2�Lopn I � |�9z��KÐ® i rE��f\osnLw�adf¥~��dop��opw�rzºbru|d�,�d��ru�}qpf2e\~2¦B~�f4�Ef4�:yzq���fJ~�|}q§w:~,yz��f\�df2~�v���op�Rf2�¤osnI � |�9�}�¦F� |�¶>9�9}¦��,�N`v90�H¦��,�N`{|�9�}�K��d|�w¼qpr_ru¸_osndt\ºAru�mv�rEn "}tu|}��yzw�osrun}~bqsop¸Ef�v���v�qsf2~xru�/�]yWw�a]~/²+adf2n
����] ��9yu��f,v�rEqprE��fJ�&®

.Nf�g�.^+



��� ¬�ª������	�G©�
��W¬�������?,ª���� � ���b¬����W���� ���!���¬ �¯#" � �:ªW¬ �$� ª��&%+ª��'���G��'� � ª���( ��)�%+ªW�'�*�Gª�� �

� %����"�B�9����2� �9���07��98 �L����¯����0�

°Ðw/|]~bn}yWw�|d��yuq$w�r¥~�w�yu��w+�_��v�rEn}~�os��f2��osndt(~�|d�}~�f�w�~bosn¿v�rEnH�Ef�»¥�RrE~�o§w�oprEn=²+o§w�adru|�w+w�adf�yu�}��o§w�oprEn}yzq�v4run�³
~�w��:yzosnHwNrzº&��f2�H|dos��osndt�f4e\��w��gopnHw�f4��oprE��~2®9B¤f/²+osqpqR~�f2fbw�a}yzwNw�adf¼qsyzw�w�f4�[v2yu~�fu¦E~�w�|]��opfJ�\opn\w�adf+ºArEqpqsrW²+opn}t
~�f2v�w�osrun}~2¦�o{~be�|}v:a=qsf2~�~+~�ose\�dqpfE®BDC ¾_Ã � ¾ ����G�E U
Y , S y ¨ /�� ¨  , U , S / r4� / w �%b¬�ª2ª�����`badf[�d��r_rzº�o{~�~�w��:yzostuaHw�ºArE��²byz�:�x~�osn}v�fb¨�v�ru�}opfJ~�²+opw�a0�do.-$f4��f4nHw�v4ruqsru�:~&rzº}y/~�f�w�rzº}~�op·2f2U , S / rW�
²+opw�a}ru|�wxv4run_�uf4»RS�³ÐturEn}~9tuos�uf�y(~�f4wb²+opw�a}ru|�w/e\run}r_v:a}��rEe\yzw�o{v�S�³ÐturunB® �BDC ¾_Ã � ¾ ����G�� � �x¨#b4U , S / � � �@�RU^] , S y ¨ /�� U , S /� �/¨��4U , S / � � �@�RU^] , S y ¨ /��
	%b¬�ª2ª����,°Ðº{U�b6¨ b U , S / ²9f\f�»_w��:yuv�w,yun�adf4w�f2��r�v:ad��rue(yWw�osvg~�|d�}~�f�w,rzºb~�os·4f¥¨Lyzn}�¤yz�d�}qp��´N����µH~�³
¶�·4f4¸Ef4��f2~)w�a}f4ru��f4e3w�r "}n}�=yzn=adf4w�f2��r�v:ad��rue(yWw�osv¼v�rEnH�Ef�»RS�³âtErun�®

°Ðº9¨���U , S / w�a}f4n�²9f�w:yz¸Ef0y�~�f�wmrzº)¨ö�]rEopnHw�~¼²+opw�adrE|�wmv4run_�uf4»?S�³âtErunöyun}�öv�rEqprE�/w�adf0�RruosnHw�~
²+opw�a �do.-$f4��f4nHw0v4ruqsru�:~4®�`ba}f4n f2yEv:a �]rEopnHw�v4yun �]f���f2�dqsyEv�fJ���_� ~�f2�uf4�:yzq��RruosnHw�~�v4qprH~�f\w�rutEf�w�a}f4�,opº
w�adf4��a}yÈ�uf¼w�a}f�~�yuegf,v4ruqsru�J® �

`badf,e\rE��f�osnEw�f4��f2~�w�osndt\~�opw�|}yzw�osrun¿yz��o{~�fJ~)osn"w�adf,�Rruqs��v:ad��rue(yWw�osvmv4yE~�fBDC ¾_Ã � ¾ ����G� � �x¨#baU , S / � � �$�#U^_ , S y ¨ /�� U , S /� �x¨��xU , Str4� / � � �@�TU^_ , S y ¨ /��
	%b¬�ª2ª����N°ÐºN¨#bxU , S / w�adf,adf4w�f4��r�v:ad��rue(yWw�osv¼~�rEqp|�w�oprEn�o{~/yg�Rruqs�_v:a}��rEe\yzw�o{v¼~�ruqs|�w�oprEn�®
°Ðº�¨��4U , S�r � / w�adf4n�²)fxw�yz¸Ef¼y0~�f4w9ruº�¨(�RruosnEw:~[²+opw�a}ru|�w+v�rEnH�Ef�» , S�r � / ³ÐturEn¥yzn}��v�ruqsru�[w�adf

�RruosnHw�~�²+opw�a\��o.-$f4��f4nHwNv�rEqprE��~2®B`badf2ngy¼�RruosnEwOrEn�w�a}fbv4run_�uf4»,aH|}qpqdv2yzn��Rfb��f2�dq{yuv�fJ�,�_��ym~�e(yzqsq_�dosf2v�f
ruº�v4run_�uf4»(v4|d���uf�~�|}v:a�w�a}yzw/yzqsq$w�adf��RruosnEw:~+~�f2f�o§wbºA��rue ru|dw�~�os��fE¦_w�adf2n"w�ado{~+v�|d���uf�v4yun��Rf,~�yueg�}qpfJ�
�_�0e\yun_���]rEopnHw:~Nrungw�adf/~�yue\f/v�ruqsru�N~�|}v:agw�a]yWwNrun}qp��w�²)r,ruº]w�adf4e v4yun\yu�d�Rf2yz�Oosn¥ym�]rEqp��v:ad��rue(yzw�o{v
v4run_�uf4»=~�|d�}~�f�wJ® 5�opn]��opn}t"y#S�³ÐturEnö²9ru|dq{�öv�rEnHw��:yu��o{v¯w¼w�adf\a_�_�]ruw�adfJ~�o{~/w�a}yWwmw�a}fgrE��ostuosn}yuq�~�f�w,a}yu~
n}r , Str4� / ³âtErun�® �

`badf2��f¼os~9y�tHyz�(��f4e(yzosndosndt�ºArE��U , SZr � / o ¨��4U , S / ®O`badf¼f�»dyze\�dqsf2~)rzº-5�ostu|d��fmh�~�adrW² w�a}yWwU _�,�. y U ,�� /�/�� U _�,�. y .0/ ��	 yzn}�#U _�,*� y U ,	.>/�/�� U _�,*� y 3>/���	 ®

g�g 3�� �$ 9E H



� � g�� �$(L�æ«æ«��4¬:��:Mhg��%��¬� ���Eª�� � g�� ���W¬��

U#r �
U _�,�. y U /���	 UvrD� U^_ ,	� y 3>/��
	

������� �

�	
 �
U#r4�

U _�,*� y�k / ��	
5�ostu|d��f�h>6N��ruqs��v:ad��rue(yWw�osvmv�rEnH�Ef�»�~�|d�}~�f�w:~4®

�  �����(��������� 	���4� ����
��+�

BDC ¾_Ã � ¾ � �-G�E " � ���D�'���'���>��� �>��Q �4¬:¼ª ��©�ª���X ���	�*Q�«����(ª��$ª2© � ¬�ª��e���*�G©vS�� � ªW«������Z\[ , U y S y ¨ /�z¬ �W�È2��ªW«æ«pª�`� � S��b¨ � �
� � r k���� #�� r � r��
� � � m��� � ��r��
� � ��r��� � ��r��
� � ��r��
	 � ��r��

`badf,��f2~�w+rzº�w�ado{~+~�f2v¯w�oprEn=os~+��f2�uruw�f2��w�rgw�adf,�d��rHruºG~brzº�w�adfJ~�f��Wyzqs|dfJ~4®

��� � !#"%$'&�(*),+-"/.10324),+5$76 &�(
`ba}fme\rH~�wbºA��f2�H|df4nHw/v�rEqprE�ba}yu~+yzwbqsf2yE~�w98 � #�: �]rEopnHw�~+yun}�"yzn_�\w���osyundtu|}qsyzw�osrun�ruº�w�adf2~�f��]rEopnHw:~btuos�uf2~
yzw�qsf2yE~�w k 8 � # : r � e\rundr�v:ad��rue(yzw�o{vOf2��tEf2~2®�`bado{~�o{~Bw�optEaHw�yE~�~�adrW²+n0�H��w�adf9ºAruqsqprW²+osndtmv�run]~�w���|}v�w�osrun�6
w:yz¸Ef U �RruosnHw�~mopn¤v�rEnH�Ef�»=�]rH~�opw�osrun¤yzn}�Lv�rEqprE�/w�a}f4e � � � �*g�gLgJ��!Q� � � � �*gLgLg5�N!�gLg�gJ�v�*� � � �M$Bopn�w�ado{~m²9yÈ�
²9f�rE��w�yuopnö~�f4�Ef4�:yzq�tu��ru|d�}~xrzº[v4run}~�f2v4|�w�os�uf��RruosnHw�~mv�rEqprE��fJ� � � � �*gLgLg5�v!�yzn]�öy "}n}yuq�tE��rE|d�öv�rEqprE��fJ�� � � �*gLg�gJ�N�â®D8¼~mw�adf2��f\o{~�yWw,e\rE~�wmrEndf\egrEndr�v:ad��rue(yWw�osv�f2��tEf0�Rf�w�²9f4f2n�w�²9r�ruºNw�a}f2~�fgtE��rE|d�}~2¦$w�adf
n_|de0�]f2��rzºbe\rundr�v:ad��rue(yzw�o{v0fJ��tufJ~,v4yundndrzw�f4»dv�f4fJ�Lw�adf¥n_|de0�]f2��rzºbf2�dtuf2~�rzº+y"w���osyundtu|dq{yWw�oprEnLruº8 � # : �]rEopnHw:~bopn¿v�rEn_�uf�»¥�RrE~�opw�osrun�¦d²+a}osv:a"a}yu~ k 8 � # : r � fJ��tufJ~4®

Z\[ , U y � y�k / b;8 � m��� : ®O°±n]��f4fJ�¥w�ados~9n_|de0�]f2�9ruº�e\run}r_v:a}��rEe\yzw�o{vbw���o{yzndtEqpfJ~[ruºBw�a}f�~�yze\fmv�ruqsru�
v2yznL�]f0ºAru|dn]��osnöw�adfgºAruqsqprW²+osndt�²byÈ�u®f8¼~�~�|de\fg²+o§w�adru|�w,qsrE~�~xruº[tuf2ndf4�:yzqsopw���w�a}yWw�w�adf4��fgyu��f0e\ru��f
��f2�g�RruosnHw�~�w�a}yzn\�dqs|df+�RruosnEw:~4¦Hyzn}�gqsf�w7<>=}�]f+w�adf+n_|de��Rf4�[rzº$�uf4��w�o{v�fJ~�rzºRw�adf¼v�run_�Ef�»�a_|dqsq}rzºRw�a}f+��fJ�
�RruosnHw�~2¦Wqpf4w?<>= =H�]f)w�a}f)n_|de0�]f2��ruº}rzw�adf4����fJ�,�RruosnEw:~4¦zyun}�,qsf�wA@��Rf[w�adf9nH|}e��Rf4��rzº}�dqs|df)�]rEopnHw�~�osn}~�os��f
w�adf���f2��v�run_�Ef�»=aH|}qpqâ® � n�rundf0a}yzn}��¦R²9f�v4run}~�os�df4��yzn_��w���o{yzn}tu|dq{yWw�oprEn¿rzºOw�a}f0��f2�¿�RruosnHw�~2¦R~�|}v:a�y
w���o{yzn}tu|dq{yWw�oprEnga]yu~Nf4»dyuv¯w�qp�B<>= w k <>= =�r k w���osyundtuqsf2~[yzn}�\w���os�_osyuqpqs�0yzw)e\rE~�wC@�rzº$w�adf2e3v�rEnEw:yzosn¥~�rEe\f
�}qp|dfb�RruosnHw2¦Ww�aH|]~�w�adf2��f+yz��fbyWwOqpfJyu~�w?<>= w k <>= =r k rD@�f4e\��w��0v�rue\�}yzw�os�dqsf9��f2��w���osyundtuqsf2~ $Gndrzw�osv4f)w�a}yWw
w�ado{~�nH|}e��Rf4��e\optEaEw,�Rf\ndf4tHyWw�os�uf &¯® � n�w�adf\ruw�adf2�ma]yzn}�&¦B²)f\v�rEn}~�o{��f2�my�w���o{yzndtE|dqsyzw�osrunöruº[w�adfE@

.Nf�g�.^+



��� ¬�ª������	�G©�
��W¬�������?,ª���� � ���b¬����W���� ���!���¬ �¯#" � �:ªW¬ �$� ª��&%+ª��'���G��'� � ª���( ��)�%+ªW�'�*�Gª�� �

5�ostu|}��f,� 6N`bostuaHw�ndf2~�~brzº Z\[ , U y � y�k / ®
�}qp|df¼�]rEopnHw:~Nosn}~�o{��fxw�adf¼��fJ�(v�run_�Ef�»\aH|}qpqâ¦H~�|}v:a¥y�w���osyundtu|dq{yWw�oprEn\a}yu~)yWw)qsf2yE~�wC@Wr k w���o{yzndtEqpfJ~ $Af2�uf2n
e\rE��fbopº]w�adf+�dqs|df+�]rEopnHw:~Oyz��f9n}rzwNosn\v4run_�uf4»��]rH~�opw�osrun &�yzn}�gyWwNe\rE~�w,<>= =}rzºRw�adf2e6e(yÈ��v4runHw�yuopn\ym��fJ�
�RruosnHw2¦_w�aH|]~[w�adf4��f,yz��f¼yzwbqsf2yE~�w @?r k r < = = f2e\��w���v�rEe\�}yWw�op�dqsfm�dqp|}f¼w���o{yzn}tuqsf2~2®�`badf�e(yW»�ose�|de ruº<>= w k <>= =�r k r @�yun}� @Nr k r <>= =Hos~�tu��f2yzw�f4��w�a]yzn �n , <>= w k <>= =�r k r @ w @Nr k r <>= = /�� ��������� � m �n b � m �� ®

`bado{~)�]rE|dn}�¥o{~[w�ostuaHw2¦�yu~)~�a}rW²+n(�H�gw�adf¼f4»dyze\�dqsf/rzº-5�ostu|d��f¼�z³âqsf�ºæwJ¦uw�ados~9f4»�yue\�dqpfxos~[ºAru��e\f2�(�_�
y0��f2��v4run_�uf4»(�]rEqp�_turEn�yzn]��y0�dqs|df�rundfm��ruw�yzw�f2�¥opn=~�|]v:a�y0²9yÈ�\w�a}yWwbrundqs�¥f2�uf4���(~�fJv�rEn}�¥�RruosnHw9rEn
fJyuv:a��]rEqp�_turEn"yu�d�Rf2yz�:~9run�w�adf�v4run_�uf4»¥a_|dqpq&ruº�w�adf�²+adruqsf,~�f4w2® ¡ f�w  ~9w�yu¸uf,~�f�w/e(yW»�ose\yuq$opn¿~�op·2fmruº
e\rEndr�v:ad��rEe(yWw�o{v¼f4e\��w��(w���o{yzndtEqpfJ~4¦dyun}��qpf4w  ~/v�rEn}~�o{��f2�/y0�}qp|df�w���o{yzn}tuqsf *-=&yzn}�"yg��fJ��w���o{yzn}tuqsf�*%= =
w�a}yWwb~�f2fxfJyuv:a¥ruw�adf2�2®�°Ðw)o{~byzqs²9yÈ��~O�RrE~�~�op�dqsf/w�r���f4e\rW�uf/w�adfm�dqs|dfxw���o{yzn}tuqsfO*%=Ryzn}�\w�r0v4��fJyWw�fmy�ndf2²
f2e\��w��0��f2�0w���o{yzndtEqpfx²+adosv:a\��f4�dq{yuv4f2~�w�adfx�}qp|dfxrundf/�_�0qposnd¸_opn}t,w�adf¼�_os~�op�}qpf+fJ��tuf/ruº$w�adf/��f2�gw���o{yzn}tuqsf
* = = w�r�y���f2�g�uf2��w�f�»0n}f4ostua_�]rE��osndtmw�a}f/�uf2��w�osv4f2~�rzºRw�a}f/��f2e\rW�uf2�0�dqs|df+w���o{yzndtEqpf%$?~�f2f 5�ostu|}��f/�z³â��optEaHw &¯®
°±n w�ados~¥²9yÈ� ²9f¿tuf4w(y ~�f�w¥ruºme\run}r_v:a}��rEe\yzw�o{v�f2e\��w�� w���o{yzndtEqpfJ~g²+o§w�a e(yz»_ose(yzq/~�op·2fu¦9²)f2��f¿yuqpq
e\rEndr�v:ad��rEe(yWw�o{v(f2eg�dw�� w���osyundtuqsf2~gyz��f���f2��® `badf=�d��r_ruº/os~gf2yE~�osqs� "}ndo{~�adfJ� ndrW²,¦[�]fJv4yz|]~�f�w�adfJ~�f
w���o{yzn}tuqsf2~,v4yunL�Rf�v4rue\�dqsf�w�fJ�Lw�röy"w���o{yzndtE|dqsyzw�osrunLrzº9w�adf¥��f2�¤�RruosnHw�~2®�¶_|}v:a y"w���o{yzndtE|dqsyzw�osrun¤a}yu~� � n	� r k w���osyundtuqsf2~byzn]�"~�osn}v�f � � � �� � fJ��tufJ~brzº�w�adf,��f2�=v4run_�uf4»¥aH|}qpq�a]yÈ�uf,yg�dqp|}f,�]rEopnHw/�uf2����v�qsrE~�fw�r¥f2yEv:a=rzº�w�adf2e=¦]osn}~�os��f�w�adf�aH|}qpqâ¦]²9f�a}yÈ�Ef�w�r¥��f4e\rW�Ef¼w�ado{~xn_|de0�]f2�xrzº�w���o{yzndtEqpfJ~/~�opn}v4f,w�a}f4�=yz��f
n}run"f4e\��w���yun}��²)f�tuf4w � � n � r k r � � � �� � � ��� m��� � f4e\��w��¥w���osyundtuqsf2~2®
����
 ��76�'0�&�"���'0 .�C+;( & . (
�-G���G�E ��� ¾ (��!�����B�d��� ¾ �
`ba}f9��f2~�|dqpw�~�ruº]ndrEn0f4»_o{~�w�f4n]v�fbrzºRegrEndr�v:ad��rue(yWw�osv�S�³ÐadrEqpfJ~�o{~�ru�dw�yzosndfJ���_��y�yz�}�d��rE�d��osyzw�fbv�ruqsru��osndt
ruºBw�adf�~�r(v2yzqsqpfJ�#�xru��w�run=~�f�w2¦}²+adosv:a"o{~/yzn"f�»dyze\�dqsf�rzº��]rEopnHw/~�f�w/²+opw�adrE|�w��J³Ðadruqsfu®8��xru��w�run ~�f�w I �/ru��}u�d¦ i ¶��E�~K[o{~�y=~�f4w�rzº{U��RruosnHw�~,~�ru��w�f2�L�_��� v4rHrE���dopn}yzw�fJ~�� � � �!� n � ��#" � � ?!?!? � ��� � ~�|}v:a0w�a]yWwOw�a}f+r_�}�0�RruosnHw�~$� � y �%" y"?!?"? yzn}�0w�a}f+f4�uf2n\�]rEopnHw�~�� n y � � y"?!?"? yz��fv�/ru��w�rEn

g�g 3�� �$ 9E H



} � g�� �$(L�æ«æ«��4¬:��:Mhg��%��¬� ���Eª�� � g�� ���W¬��

5�optE|d��f���6�8 �xru��w�rEn"~�f�w+rzºb�2�g�RruosnHw�~+yzn]��y\�u³Ðv4|d��®
~�f�w:~�yzn]�¤~�|}v:a¤w�a]yWw0yunH��qposndf(w�ad��rE|dtuaLw�²9r¿f4�uf2n �]rEopnHw�~�$æw�a}f �~X�X ��¬\ �@� &,qpfJyÈ�uf2~,yuqpq[r_�}�L�RruosnHw�~
�Rf4qsrW²�yun}� yunH� qsosndf"w�ad��ru|dtEa w�²9rLr��d� �]rEopnHw:~ $æw�a}f¤«sª�` �4¬� �@� &0qsf2yÈ�Ef2~�yuqpq+f2�uf2n �RruosnEw:~\yz�RrW�ufu®8 �/rE��w�run ~�f�w0ruºx~�os·4f#U os~0��f2v�|}��~�op�Ef4qs��rE��w�yuopndfJ� �_� yE�d��osndt�y�qsyu��tEf(�uf4��w�o{v4yuq)~�f4�}yu��yzw�osrun yWºæw�f4�
osnHw�f2��w�²+osndosndt\opn=w�adf �ö��os��fJv¯w�oprEn=yun=|d�d�Rf4�N�xru��w�rEn"~�f�wxruº�~�os·4f � � n � yzn}�=y\qsrW²)f2�/~�f4w/rzºO~�os·4f � � n � ®¶�|}v:a"y(~�f�w+o{~/~�adrW²+n�osn&5�ostu|}��f��}®

B¤f¼��f "}ndfmyzn <J³±v�|d� $G��fJ~��B®?<J³±v4yu� &NyE~[y�~�|d�}~�f�w)rzº <,�RruosnEw:~Nosn�v�rEn_�uf�»\�RrE~�o§w�oprEn ��&
�
� � ��&

�
� �

?"?!? � � ��&
�
~�|}v:a¿w�a}yWw¼w�adfg|d�d�Rf4� $A��f2~���®/qsrW²9f4� &+v�rEnH�Ef�»=a_|dqpq�o{~/w�adf0~�f4tEegf2nHw ��&

�
��&
�
®x°Ðº[n}r�rzw�adf4�

�RruosnHw�~b²+opw�a¿yz�]~�v4os~�~�y0�Rf�w�²9f4f4n ��&
�
yzn]� ��&

�
yu��f�osn}~�o{��fmw�a}f�v�run_�Ef�»¥a_|dqsq�ru�+yz�RrW�ufmopw2¦d²9f,~�yÈ�(w�a}yWw

w�adf�v�|}�"o{~bf4e\��w��E®28/n=f4e\��w��"v4yu��o{~+��f�"]ndf2�=~�ope\osqsyu��qs�u®8 �xru��w�rEn ~�f�w¥a}yE~gw�adf��d��rE�]f2��w�� w�a}yWw"yzn_� �z³±v4yu� $?yzn}� yunH� �z³±v�|d� &go{~(yzqs²byÈ�_~\n}run�³Ðf4e\��w��I �/rE��}E�_¦ i ¶��E�~K $?~�f2fV5�ostu|d��f�� &�®
`badf2n w�adf�ndrund³âf4»_o{~�w�f4n]v�f(rzº/yunx�J³Ðadruqsf\opn w�adfT�xru��w�run ~�f�w�o{~�fJyu~��öw�rö�d��rW�ufu®?8/n a}f4��w:yzturEn

a]yÈ�Hosndtmrundqs��r��d�0ru��run}qp��f2�uf2n0�RruosnHw�~�o{~�ndrungf4e\��w����_��yun0osn}��|]v¯w�osrunga_�_�]ruw�adfJ~�o{~4®�8/n_��a}f4��w:yzturEn
²+opw�a¤~�rEe\f�r��d�ö�RruosnHw�~myzn}�L~�rEe\f�f4�Ef4n��RruosnHw�~¼e�|}~�w�a}yÈ�uf�yzwmqsf2yE~�w¼ºAru|d�mrzº[w�adf\~�yue\f�¸_opn]�&¦&~�yÈ�
r��d�\²+opw�a}ru|�w9qprH~�~[rzº�tuf2ndf4�:yzqsopw��u¦uyun}�\w�a}f2~�f+ºAru|d�)�]rEopnHw:~[²9ru|dq{�(��f "}ndf¼y��z³±v�|d�(ruºRw�adfxr��d�T�/ru��w�rEn
~�|d�}~�f�w�$?v�rEn}~�o{��f2��fJ�¤yuqprEndf�&�¦�w�adf4��f�ºArE��f(opw�a}yu~�yzn r��d� �]rEopnHw�yu�]rW�Efg²+a}osv:a e(yz¸Ef2~mw�adf�v�|}�¤n}run�³
f2e\��w��'$xw�ados~��RruosnEw"os~�ndf2v4f2~�~�yu��osqs� osn}~�o{��f¿w�adf�a}f4��w:yzturEn�¦brzw�adf4��²+os~�f¿w�adf��d��ru�Rf4��w�� w�a}yWw=y qsopndf
w�ad��ru|dtEa�r��d���]rEopnHw:~+qpfJyÈ�ufJ~9yuqpq&f2�uf2n��RruosnHw�~+yz�RrW�uf�²9ru|dq{���]f,�_osruq{yWw�fJ�&®

�-G���G�� B � �A�%��� ( ¾ � ��� �2���G� C � Ã � �d� �A�L� ¾ �
¡ f�wO|}~	"}�:~�w�rE�}~�f4���uf)w�a}yzw�osn(yV�/ru��w�rEn0~�f�wJ¦zw�a}f9osn}��o{v�fJ~Orzº]w�adfb�Ef4��w�o{v�f2~�ruºRyunH�,f2e\��w��ghW³Ðv4|d��$?~�yuegf
ºArE��yzn f4e\��w��¤hÈ³±v4yz� &¼�do.-$f4���_�¤y��RrW²9f4�,rzº)w�²)r]®(°±n}��f2f2�&¦�w�adf\w�²9r=�uf2��w�osv4f2~mrzº9w�adf¥v4|d� v4yundndrzw
�Rf(�Rrzw�a r��d�&¦��Rf2v4yu|}~�f\yun f4�uf2n �]rEopnHw�²9ru|dq{�Lyuqp²byÈ��~m�d��f2�uf2nEw�w�adf(f4e\��w��_ndfJ~�~2®¥°Ðºbrundf(�RruosnHw�os~
r��d��yzn}��run}f¼o{~9f4�uf2n�¦Hw�adf2op�bosn}��o{v�fJ~+v4yzn�rundqs�¥��o1-Rf2�b�H��rundfE¦_yun}�¥opº��Rrzw�a��Ef4��w�o{v�fJ~)yu��fmf4�Ef4n�¦Hw�a}f4�
�do.-$f4�+�_��yg�RrW²)f2�brzº�w�²)r\�_�¥osn}��|}v�w�osrun=run"w�a}f,|d�d�Rf4� �/rE��w�run=~�f4w2¦d²+a}f4n¿v�rEn}~�o{��f2��fJ��yzqsrun}fu¦dyzn]�
w�adf���o1-Rf2��f2n}v�f�ruº�w�adf,opn]��osv4f2~btEf�w�~be0|dqpw�os�dqposf2�"�_� k rEn}v�fmw�a}f,r_�}���RruosnHw�~+yu��f���f2v�rW�Ef4��f2�&®

B¤fmyu��f¼ndrW² ��f2yu�d��w�r0�d��rW�uf/w�a}yzw Z\[ , U y � y �>/ � �}® Å run}~�os�df4�)w�adfV�/rE��w�run¥~�f�w+yzn}�¥v4ruqsru�)w�adf
�RruosnHw�~+²+opw�a=w�adf,w�ad��f2f�v�rEqprE��~��g¦	�¹yun}�&�3~�r\w�a}yzw/w�adf��]rEopnHw�~xyz��f�v�ruqsru��f2�
���V�����V�����V� ?"?!?
osn\w�a}f �¥rE����f2�2®�`bado{~[v4ruqsru�:yWw�osrun\~��dqpopw�~[²)f2qpq]��fJv�|d�:~�op�Ef4qs�u¦zosn}��f2f2�gw�a}fx|d�d�Rf4�h�/rE��w�run(~�f4w[o{~[v�rEqprE��fJ�
��V������ ?!?!? yun}��w�adf,qsrW²9f4�v�/rE��w�run�~�f�w/o{~+v�rEqprE��fJ���V�������� ?!?!? $?~�f2ff5�optE|d��f�� &¯®

.Nf�g�.^+



��� ¬�ª������	�G©�
��W¬�������?,ª���� � ���b¬����W���� ���!���¬ �¯#" � �:ªW¬ �$� ª��&%+ª��'���G��'� � ª���( ��)�%+ªW�'�*�Gª�� 9

5�ostu|d��f,�>628 ~�f�w+rzºb��}g�RruosnEw:~b²+o§w�a=ndr\egrEndr�v:ad��rue(yWw�osv¼�z³Ðadruqsfu®
`bado{~¥~�f�w¥��r_f2~¥ndrzw¥v�rEnHw�yzosn yzn f4e\��w�� e\rEndr�v:ad��rEe(yWw�o{v=hÈ³±v�|d� $ArE��hÈ³±v4yz� &��Rf2v2yz|}~�f=�H� w�adf

yu�]rW�Ef/��f4e(yz��¸gw�adfm�uf2��w�osv4f2~N²9ru|}qs��a}yÈ�uf/osn}��o{v�fJ~b��o.-$f4��f4nHwb�_�¥y��RrW²)f2�)ruº&w�²)r]¦H�}|�w)w�ado{~9�dos~�yzqsqprW²/~
w�a}yWwmw�a}f4�=a}yÈ�uf�w�adf\~�yze\f0v4ruqsru�J¦RyE~¼y��]rW²9f4�¼rzºNw�²9r�v2yzndndruw¼�Rfgy�e�|dqpw�os�dqsf0ruº)�d®�`badf2��f4ºAru��f�²)f
v2yzndn}rzw/tuf4w/e\rundr�v:ad��rue(yWw�osv¼w���o{yzndtEqpfJ~b²+adf4��f�w�²9rg�Ef4��w�o{v�fJ~+�]f2qprEndt\w�r\w�adf�|d�}�]f2�x~�f4w¼yzn]��rEndf�w�r
w�adf,qsrW²)f2�9rEndfu¦�rE�+��f2�uf2��~�f4qs�u®

`���o{yzn}tuqsf2~�e(yE��f)�_�mw�a}��f2f[�RruosnEw:~�yzqsquºA��rueåw�a}f)|d�}�]f2� $Gru��qprW²9f4� &$�}yu��wJ¦zyz��fNndruw�e\run}r_v:a}��rEe\yzw�o{v
�_�¥osn}��|]v¯w�os�uf,a_�_�Rrzw�a}f2~�os~2¦dyzn}��w�a}os~/v4rue\�dqsf�w�f2~9w�a}f,�d��r_ruº�®

�-G���G� � ¾ �R�2� � Ã � ��� � �A� C � Ã � ��� �A�L� ¾ �
`ba}f¥ºGyuv�w�w�a}yWw Z\[ , U y . y�k /V� �¿o{~0y��Èyu��o{yWw�oprEn rzº+w�a}f��d��f4�_osru|}~���fJ~�|dqpw2® BLf"|}~�f(w�adf"~�yue\f��W³
v4ruqsru��opn}t}¦��d|dw�²)f\w���yun}~�ºAru��e o§w�osnHw�röy¿v4ruqsru��opndt=²+opw�a rEndqp�öw�²)röv4ruqsru�:~��H�Los�df4nHw�opºA�_opndtöv4ruqsru�:~ �
yun}�e�6yE~N~�osndtEqpf/v4ruqsru�[��f2ndrzw�f2� �V��®�8xn(f4e\��w��ge\rundr�v:ad��rue(yWw�osv9�Rf4nHw�yuturEn0ºArE�Nw�adf+w�²9r�v�ruqsru�:~ �
yun}� �V�¹v4yun¥�]f¼f4opw�adf2�)ruº�v�rEqprE� �åru�)rzºBv4ruqsru� �V��¦_opn�w�adf�~�fJv�rEn}�(v4yE~�fmyWw)qsf2yE~�w)w�ad��f4f¼�uf2��w�osv4f2~Nruº
w�adfm�]f2nEw:yztErun(a}yÈ�Ef/w�a}fm~�yze\fxv4ruqsru�9²+o§w�a���f2~��]fJv¯w[w�r�w�adf¼rE��ostuosn}yuq]�W³±v�rEqprE��osndt�$uosn�yzqsq$v4yu~�f2~[²)fmv4yun
f4»_w��:yuv¯wNyungf2e\��w���e\run}r_v:a}��rEe\yzw�o{vNw���o{yzn}tuqsf)ºA��rue6w�adf+�Rf4nHw:yzturEn0²+a}osv:a(v�rEnHw��:yu��o{v¯w:~�ru|d�O�d��f4�_osru|}~
��f2~�|dqpw+w�a}yzw�Z\[ , U y � y � /�� �}¦}yzn]��w�a_|}~/yzn=f2eg�dw���e\rundr�v:ad��rue(yzw�o{v¼�Rf4nHw:yzturEn"�drHfJ~+ndruw/f�»�os~�w/osn
w�ado{~xhÈ³±v�rEqprE��osndt}®

��� � ��� &�+ � 0 �� 64&��	��
�����������
`ba}f[�d��ru�dqsf4eårzº "]n}��osndt Z\[ , U y � y�k / ��f4e(yuopn}~Bru�Rf4n�¦Wa}rW²)f2�uf4�B²)f[v2yzn���f4e(yu��¸xw�a}yzw�y+�}osv:ad��rue(yzw�o{v
~�f�w�²+opw�a�n}r¼e\run}r_v:a}��rEe\yzw�o{vO�z³ÐadrEqpf9v4yzn}ndrzwOv�rEnEw:yzosn�yzn_� �J³ÐadrEqpfE¦Wrzw�a}f4��²+os~�f)~�|}v:a�adf2��w�yuturEn�²)rE|dq{�
a]yÈ�ufxyzw9qsf2yE~�w9�0�RruosnHw�~)rzº�w�adfm~�yze\fmv�ruqsru�byzn]�\w�adf2�(²)rE|dq{�(ºAru��e y�e\run}r_v:a}��rEe\yzw�o{v+�z³ÐadrEqpfE®�8¼~9y

g�g 3�� �$ 9E H



�J� � g�� �$(L�æ«æ«��4¬:��:Mhg��%��¬� ���Eª�� � g�� ���W¬��
v4run}~�f2�H|df2n}v�fE¦Hyun_�gf4»dyze\�dqsfm~�adrW²+osndt Z\[ , U y � y�k / � �0e�|]~�wb�]f�yzn?�/rE��w�run�~�f�wbru�byzn¥fJ�H|dop�Wyuqpf2nEw
v4run}~�w���|}v�w�osrun�®8 v4run}~�w���|}v¯w�oprEn�²+opw�a ��}0�RruosnEw:~b²+ado{v:a"v4runHw�yuopn"ndr\e\rundr�v:ad��rue(yWw�osvx�z³Ðadruqsfmos~+~�adrW²+n"run#5�ostz³
|}��f��0�d��rW�Hosndt0w�a}yzw�Z\[ , U y � y�k / � �0ºAru�vU o ���d®
� Ã ��� ¾ �z� ��� ¾ �-G�E M�ªW¬ U�«\�W¬*] ���$�$ª ��] � � Z\[ , U y � y�k /�1 ��g��$� ª�� � ��¬ `[ªW¬��W � �$( �4¬O�« �z¬*] �RQ$�G© � ¬�ª�������	�G© X�ª��'���)��@�9©:ª���� ���'�d�4ª���� �\ª��RªJ© � ¬�ª������	�G© � � � ªz«��Lg
� � �9���+���(�O�������
	����� ��� 
4�+�

BDC ¾_Ã � ¾ �
	 G�E " � �v�D�'���'���>� � �>��Q �4¬:)ª �+©:ª��NX>���*�*Q�«�� � �@� �4¬�ªJ© � ¬�ª������	�G©:S � � ªz«��¯��FZ ` , U y S y ¨ /�z¬ � � � ����ªz«æ«pª�`:�'�0] � S��b¨ � � � � � 	
� � r U w ¨Dr � r3�
� � r ¨Dr k r3�
� � ,�� U�b k ¨Dr �>/� � ,�� U�b k ¨Dr � /
� � ,�� U�b k ¨Dr .0/
	 � r3�

`badf,��f4e(yuopn"rzº�w�adf�~�f2v�w�osrun=v�runHw:yzosn}~9w�adf,�}��r_rzºG~bruºBw�adf�yz�RrW�ufm�Wyzqs|df2~2®

%� � !#"%$'&�(*),+-"��D0324),+5$76 &�(
Å rEn}~�os��f2��y ~�f�w�ruºVUå�RruosnEw:~¥osn�v�rEnH�Ef�» �]rH~�opw�osrun ~�|}v:a w�a}yzw¥w�a}fö�]rEopnHw:~¥²+opw�a w�a}f�~�yue\föv�ruqsru�
yu�d�Rf2yz�mv�rEn}~�fJv�|�w�op�Ef4qs��rEn¿w�adfgv�rEnH�Ef�»=a_|dqpqâ®N8xn_��w���o{yzn}tu|dq{yWw�oprEn"ruº[~�|]v:a�y¥~�f�w¼a]yu~ k U&r � f2�dtuf2~
�}|�wvURr�¨(fJ��tufJ~)ruº�w�a}f�v4run_�uf4»(aH|}qpq&yz��fxe\rEndr�v:ad��rEe(yWw�o{vz¦Ew�a_|}~9w�adfmnH|}e��Rf4�brzº�adf�w�f4��r_v:a}��rEe\yzw�o{v
fJ��tufJ~/v4yundndruwxf�»dv�f2f2�?UAr ¨er � ®b°±n=w�a}yzw/w���o{yzndtE|dqsyzw�osrun�¦dw�adf0nH|}e��Rf4�/ruº�w���o{yzn}tuqsf2~+o{~ UAr k yzn]�
yue\rundt(w�adf4e�w�adfWUPr ¨"w���o{yzndtEqpfJ~xosn}v�o{��f2nEwmw�r�w�adfWU&r�¨=e\rEndr�v:ad��rEe(yWw�o{v,fJ��tufJ~xruºOw�adf\v�rEnH�Ef�»
a_|dqsqOyz��f�ndruwma}f�w�f2��r�v:ad��rue(yzw�o{vz¦]w�a_|}~¼w�adfgn_|de��Rf4�mrzº)adf�w�f4��r_v:a}��rEe\yzw�o{v�w���o{yzndtEqpfJ~¼v2yzndndruw¼f4»�v4f4fJ�
¨Dr k ®

`�r yuv:a}opf2�ufö~�|}v:a��Rru|dn}� ºArE�¥w���o{yzndtEqpfJ~4¦b²9fLv2yzn�v�rEn}~�w���|}v¯w�yunH��w���o{yzndtE|dqsyzw�osrun rzº0¨ �RruosnHw�~
²+opw�a��do.-$f4��f4nHw�v�rEqprE��~2¦)w�ado{~(tuos�ufJ~¥yWw¥qsf2yE~�w�¨Pr k ��o1-Rf2��f2nEw(w���o{yzn}tuqsf2~(²+ado{v:a yz��f¿yzqsq/ru�_�_oprE|}~�qp�
a}f�w�f2��r�v:ad��rue(yzw�o{vz®K�/rW²�w�a}f¥��f2e(yzosndopn}t¿�]rEopnHw�~�yz��f(opn}~�f4��w�fJ�¤opn¤w�|}��n�®"°Ðº/y=�]rEopnHw�ºGyuqpq{~,osn}~�os��f¥y
w���o{yzn}tuqsfu¦]w�ado{~/w���o{yzn}tuqsf�o{~¼~��dqso§w�opnHw�r��(w���o{yzn}tuqsf2~/�_�=qsopnd¸_osndt¥w�adf��RruosnHw¼w�r¥w�adf0�Ef4��w�o{v�fJ~4¦Ro§ºNopwmºGyzqsqs~
rE|�w�~�o{��f�w�adf\v�run_�Ef�»=aH|}qpqâ¦$w�adf\�RruosnHwmo{~mqposnd¸ufJ�=w�r=yzqsq��_os~�op�}qpfg�]rEopnHw:~¼ruºNw�a}fgv4run_�uf4»"a_|dqsq?®�°±nöw�a}os~
yuqptEru��o§w�ade=¦Ow�a}f¿nH|}e��Rf4�(rzº�~�w:yz��w�osndt¤adf�w�f4��r_v:a}��rEe\yzw�o{v(w���o{yzndtEqpfJ~\v4yzn ndf2�uf4�(��fJv���f2yE~�fE¦N�]fJv4yu|}~�f
²+a}f4nLyun�adf4w�f2��r�v:ad��rue(yWw�osv,w���osyundtuqsf0��o{~�yz�d�Rf2yu��~¼�]fJv4yu|}~�f\y��]rEopnHw�os~mosn}~�f2��w�f2��opn}~�o{��f0opw2¦�yzwmqsf2yE~�w
rEndf�rzº�w�adf�w�ad��f2f,ndf4²+qs��v4��fJyWw�fJ�¥w���o{yzn}tuqsf2~9os~/adf�w�f4��r_v:a}��rEe\yzw�o{vz®

`�r(yuv:adosf4�Efxw�adf,�]rE|dn}��ºAru�bfJ��tufJ~4¦�²9fmw�yz¸Ef,y0�RruosnHw ��ruº�v4ruqsru� � yzn}�"qsopn}¸�yzqsq&rzw�adf4�+�RruosnHw�~9w�r
opw+v���f2yWw�opn}tfUer?U^�+adf�w�f4��r�v:ad��rEe(yWw�o{v+fJ��tufJ~ $A²+a}f4��fNU^�+os~)w�a}fxn_|de��Rf4�9rzº��]rEopnHw�~)rzºBv4ruqsru� � &5$_w�adf4n
f2n_|de\f4�:yWw�osndt\w�adf2~�f�f2�dtuf2~xopn��]rEqsyu�/ru�:��f4�¼yz��ru|dn}� �B¦}w�adf4��f�yz��f�yWwmqpfJyu~�wm¨Wr k v:a}yundtufJ~+rzºNv�rEqprE�2¦

.Nf�g�.^+



��� ¬�ª������	�G©�
��W¬�������?,ª���� � ���b¬����W���� ���!���¬ �¯#" � �:ªW¬ �$� ª��&%+ª��'���G��'� � ª���( ��)�%+ªW�'�*�Gª�� �E�

ºArE�Nf2yEv:a(v:a}yzndtEfu¦z²9fxyE�d�gw�adfxf2��tEf2~Oqsopn}¸Hosndt�w�adf2~�f/�}yuop�Nruº�v�run]~�fJv�|�w�op�Ef+�]rEopnHw�~)v���f2yzw�osndt�¨vr k ndf2²
a}f�w�f2��r�v:ad��rue(yzw�o{v0fJ��tufJ~!$	"}n]yzqsqp�E¦Bw�adf¥��f4e(yzosndosndt&U^��r �¥�RruosnHw�~�yuqp²byÈ��~,~�f2f¥y=�]rEopnHw�ruº+yundrzw�adf4�
v4ruqsru�myzn}�öv2yzn¿�Rf0qsosnd¸ufJ�=w�r�o§wJ®m`ba_|}~¼²)f0tuf4wmy(w�rzw:yzqBruº�U&r U^� w ¨Rr k w U^�{r � � U w ¨�r �
fJ��tufJ~be(yWw�v:a}opndtgw�adf,yz�RrW�uf�qprW²9f4�b�Rru|dn]�&®

%��
 ����� 76 &�( ����� �5�os��~�w�ndrzw�osv4f�w�a}yWw�ºAru�VS bZ�(²9fgv2yzndn}rzw�f�»��]fJv¯w,adf4w�f4��r�v:ad��rue(yWw�osvD�È³âa}ruqsf2~m~�osn}v�f0w�a}f4��f\yu��fg~�f4w�~
²+opw�a=ndrT�È³âadrEqpfJ~byWwxyzqsqâ®

°Ðº-U b k ¨Nr#S w �u¦Hw�adf¼v4run}~�w���|}v¯w�oprEn(rzº-5�ostu|d��f¼���df2~�v���op�Rf2~9y,�RruosnEw+~�f�w)²+opw�a}ru|�w9adf�w�f4��r_v:a}��ru³
e(yzw�o{v S�³âa}ruqsf2~2®V8¹�RruosnHwmruº[f2yEv:a�v�rEqprE�¼o{~m�dqsyEv�fJ�¿run¤y�v4run_�uf4»=v4|d���Efg~�w���o{v¯w�qs�¿��f2v4��fJyu~�opn}t $GyE~¼y
ºA|}n}v¯w�oprEn &¯¦}w�adf2n�¦}v�qsrE~�f�f4ndrE|dtua�w�r(�RruosnHw�~+ruº�yuqpq�v4ruqsru�:~)ºA��rEe �W� � w�rA!~� � ¦}y\�RruosnHw/rzº�v4ruqsru� � $Aw�adf
ª�Q:� �u©4«���X�ª��'��� &9os~/�dqsyEv�fJ�"yzw+w�adf�~�yze\f�ru�:��osn}yWw�f,yzn}�"ndfJyz��qp�(w�adf�~�yze\f,yz�}~�v�o{~�~�y�$Aosn}v���f2yE~�fJ���_��y
~�e(yzqsq�� &�¦&opn¤~�|}v:a¤y¥²byÈ�"w�a}yzw¼w�adfg~�|d�}~�f�w�rzº[w�adfg�]rEopnHw:~x²+opw�a v�rEqprE� � � � �v�D� � yzn}�L¨=ºAru��e ~�w�osqpq
y\v4run_�uf4»�v�|d���uf�yzn]��w�a}yWwxyun_��v:adru�:��f4n}v4qprH~�osndt(yg�]rEopnHw/rzºOv�rEqprE�b�]f4w�²)f2f4n �D� � yun}��!L� � f2n}v�qsrE~�f2~
w�adfxv4ru����fJ~��Rrun}�dopndt,�RruosnHw[rzº�v4ruqsru� � ®�°±n\w�ado{~)v4run}~�w���|}v¯w�oprEn\²)f/a]yÈ�ufvU � k ¨vrTS w �u¦zyunH�gtu��f2yzw�f2�
�Wyuqp|dfmrzº U�v4yun��Rf¼��f2yEv:adf2�(�_�¥yE�d��osndt0�RruosnHw�~9rzº�v�ruqsru�	� $�S r[� o � o ¨Vr[��&[�]f4w�²)f2f4n�w�adf��RruosnEw
²+opw�a¿v4ruqsru�
��yzn}��o§w:~/~�op�dqsosndt\ru�}~�w�yEv�qsfm�RruosnHw/²+o§w�a¿v�ruqsru� � ®5}ru��~�e(yzqsqH�Èyuqp|}f2~�ruº U{r,¨�yun}�,q{yz��tuf)¨�w�adf2��f)os~�yzqs²9yÈ��~�~�rue\fNa}f�w�f2��r�v:ad��rue(yzw�o{v[¨H³ÐadruqsfN�d��rW�_os��fJ�
w�a}yWw +�, S / � 	 ®�`badf2�,v4yzn��]fbv�rEn}~�w���|]v¯w�fJ���_�¼w:yz¸_osndt¼yx�]rEopnHw �F#brun�w�adfbv�rEnH�Ef�»�a_|dqpq_yzn]��~�rE��w�opn}t
¨Drx�m�RruosnHw�~bruº���o1-$f4��f4nHw/v�ruqsru�:~9�_�¥�]rEqsyu�bru�:��f4�+yz��ru|}n}�¥opw2¦d²+a}osv:a=²9fm��f2ndrzw�f,�_� ��� y �F� ?!?!? ��# m �;$w�adf4n=²9f,v4yzn"tuf4w � , ¨ r +-, S / w � /�>,	+-, S / r k / � ~�|d�}~�f�w�~

��# y ������� l	�	m � � & y ������� l	�	m � � & � � y"?!?!?�y ������� l	�	m � � & � ����� l	�	m � � y
ºArE�?� o ( � � # m ��� l	� � "��� l	�	mHn � ¦¼²+adrE~�fLv4run_�uf4» a_|dqsqs~"yz��fL�dos~G��ruosnHw2® �)� w�adf�|]~�|}yuq���fJ~�|dqpw�rEn�ndrEn
v:a}��rEe\yzw�o{v�adruqsf2~/²)f�v2yzn=f�»_w���yEv¯w¼yun?S�³Ðadruqsf,ºA��rue�fJyuv:a¿ruº�w�adf2~�f�~�f�w:~4¦Ryzn}�¿yuqpqBw�adf2e yu��f�v4qpfJyz��qp�
a}f�w�f2��r�v:ad��rue(yzw�o{vz®
�)�"yu�d�dopndtgw�adf�U#r ¨���f2e(yzosndopn}tg�RruosnHw�~+yzw/egrH~�w U?r ¨�ruºBw�adf2~�f�S�³ÐturEn}~bv4yun
�Rf2v4rue\fxn}run�f2e\��w��¥yzn}�¥²)f¼tuf�w9w�a]yWw ` [ , U y S y ¨ / b � # m ��� l	� � "��� l	�	m_n � w ¨�rAUö²+a}osv:a�os~)�]rH~�opw�os�ufxºAru�+-, S / o ¨ o U o � ��� l	� � # m � � � "��� l���mHn � ®5}ru� � ��� l	� � # m � � � "��� l���mHn � o U � k ¨�rDS w �9w�a}f4��f9o{~NymtEyu�0osn\ru|d����f2~�|dqpw�~�osng²+a}osv:a\²9fb�drmn}rzwN¸_ndrW²
²+a}f�w�a}f4� ` [ , U y S y ¨ / o{~/ndrEn�³â·2f4��r}®+°±nP5�ostu|d��f��¥opw¼o{~x~�adrW²+n=w�a}yWw ` [ ,�� y � y � / yun}� ` [ ,	� y � y .>/
yu��fm·4f2��r]®

� 1 � 
$=\�O�����0� 	���4� ����
��+�

BDC ¾_Ã � ¾ ����G�E " � �W�W�'���'� �>� � �>�RQ ��¬:�ª �g©:ª��NX>���*�*Q�«���XdªW« Ou© � ¬�ª������	�G©VS�� � ªW«����� Z a , U y S y ¨ / ��z¬ � � � ����ªz«æ«pª�`:�'�0] �

g�g 3�� �$ 9E H



�Èh � g�� �$(L�æ«æ«��4¬:��:Mhg��%��¬� ���Eª�� � g�� ���W¬��

� � � �

` [ , k ¨Dr�S w � y S y ¨ / � �

�W� �
!L� � !

�
� U?r �

` [ , U y � y ��/-� �` [ ,	� y � y .>/ � �

5�ostu|d��f�� 6 Å ru|}nEw�f4�+f4»�yue\�dqpfJ~)w�r\w�a}f,f�»�os~�w�f2n}v�f�ruº�adf4w�f2��r�v:ad��rue(yWw�osvx�z³Ðadruqsfu®
S �b¨ � � � � � 	 � 
 ��� � �
� � r U w ¨Dr � r3�
� � r UAr k r��
� � � k b � # mHn" �� � � � � � � � � � �� � r � �	 � r3�

`badf(�}��r_rzºG~mºArE�,w�a}f¥yz�RrW�uf\��fJ~�|}q§w:~mºAruqsqprW²,®K�xrzw�o{v�f\w�a}yWw�osn¤w�adf�v4yu~�feS � k �]rEqp��v:ad��rue(yzw�o{v
~�f4tEe\f4nHw�~�yzn]��adf4w�f2��r�v:ad��rue(yWw�osv)~�f2tue\f4nHw:~Oyz��f)f4»�yEv¯w�qp��w�adf/~�yue\f9v4run}v4f4��w:~4¦uyun}��w�adf+��f2~�|dqpwOv4rue\f2~
�dop��f2v�w�qs�(ºA��rEe w�a}f,�d��fJv�fJ��opn}t\~�f2v�w�osrun�®

��� � � 76������50% ��) . 2�� . 0�2 ),+5$76 &�(
B¤f=ºAruqsqsrW² w�adföv4run}~�w���|}v�w�osrun ~�adrW²+n�opn w�adfP5�optE|d��f^��® B¤föv:adr_rE~�f=yL�RruosnHw � rzºmv4ruqsru� � yzn]�
qsosnd¸ opwgw�r¤yuqpqb�RruosnHw�~\²+opw�a ��o.-$f4��f4nHw¥v�rEqprE��~2¦�w�a}os~\�}yu��w�o§w�oprEn w�adf=�dqsyundf"opn ~�fJv¯w�ru�:~0²+opw�a yz�Rf�»��
$*5�optE|d��fR�J³Ðqsf�ºæw &�®\°±nLf2�uf4���¿~�fJv¯w�ru��� � <_¦Bqsosnd¸�yzqsq�w�a}fg�RruosnHw�~�²+opw�a v�rEqprE� � w�r,��yzn}�Lqsopnd¸öw�adf2e osn
w�adf4os����yE��o{yzq�ru�:��f4��yz��ru|}n}� � $�5�optE|d��f��È³Ðv4f4nHw�f2� &J$�opnLw�a}os~�²byÈ�=²)f\ru�dw�yzosn^U � r��g�]rEqp��v:ad��rue(yzw�o{v
w���o{yzn}tuqsf2~ $A²+adf2��fDU � o{~¼w�adf0w�ruw�yuq�n_|de0�]f2��rzº[�RruosnHw�~m²+o§w�aLv4ruqsru� � &¯®D5�osn}yuqpqs�u¦&osnL~�f2v�w�ru� � � <�qposnd¸<¿yun}� �¤w�r�yö�]rEopnHw�²+ado{v:a o{~��_os~�os�dqpf¥w�rö�Rrzw�a <=yun}� � $*5�ostu|}��f?�È³â��ostuaHw &�¦�v���f2yzw�osndt&U raU^�Nr �
yE�d��opw�osrun}yuq��Rruqs�_v:a}��rEe\yzw�o{v¼w���osyundtuqsf2~brW�Ef4�/yzqsq�~�f2v�w�rE��~%$Gru� UAr U^�mopº��öos~+n}rzw¼yun"f4»_w���f4e\f,�]rEopnHw &¯®
`ba_|}~)²9f¼tEf�w+y,w�ruw�yuqRruº�yWw9qpfJyu~�whU�r k �]rEqp��v:ad��rue(yzw�o{vbw���osyundtuqsf2~2®�`bados~9�Rru|dn]�¥o{~[w�optEaHw2¦dyu~9~�adrW²+n
�_�(w�adf�v�rEn}~�w���|}v¯w�oprEn�tEop�_osndt a�[ , U y � y�k /�� �\runA5�optE|d��f�}}®
����
 ����� 76 &�(
	 '0 � � �5�os��~�w[ruº&yuqpqâ¦Hqpf4w)|}~[ndrzw�osv4f+w�a}yzw[ºArE��S b �m²)f¼v4yzn(n}rzw)f4»��]fJv¯w[�Rruqs��v:ad��rEe(yWw�o{v��J³ÐadrEqpfJ~N~�osn}v4f+w�adf2��f
yu��f�~�f�w�~/²+o§w�a"n}rR�È³âa}ruqsf2~byWwxyuqpqâ®

.Nf�g�.^+



��� ¬�ª������	�G©�
��W¬�������?,ª���� � ���b¬����W���� ���!���¬ �¯#" � �:ªW¬ �$� ª��&%+ª��'���G��'� � ª���( ��)�%+ªW�'�*�Gª�� �J�

� �

�
<

�
<

�
<

�

5�ostu|d��f �06N`���o{yzn}tu|dq{yWw�opndtg²+opw�a=�]rEqp��v:ad��rue(yzw�o{v/w���o{yzndtEqpfJ~4®
B¤f�"}�:~�w0�d��rW�Efgw�a}yzw a�[ , U y � y � /N� �\ºArE�fU�b . ® ¡ f4w�|}~,w:yz¸Ef¥y=�]rEopnHw � ruº9w�adf¥qsf2~�~,�Rru��³

|}qsyu��v�ruqsru�J¦�yzn]�¤~�ru��w�w�adf(�RruosnHw�~��:yu��o{yzqsqs��yz��ru|dn]� �9$Bw�ados~�tuos�uf2~mndfJv�fJ~�~�yz��opqs�öy¿~�f2�H|df4n]v�f\rzº)ºAru|d�
v4run}~�f2v4|�w�os�uf��RruosnHw�~+a}yÈ�_osndt\qpfJ~�~+w�a}yun�hg�]rEopnHw�~/rzº�w�adf�~�yze\f�v4ruqsru�+yu~ �¿yun}�"a}yÈ�_opn}t¥yWw/qsf2yu~�w+w�²9r
�do.-$f4��f4nHwmv4ruqsru�:~4®m`BrEtuf4w�adf2�x²+opw�a �B¦$²)f�w�a_|}~ma}yÈ�uf0y�~�f�w¼ruº9�(�RruosnHw�~¼a}yÈ�_opn}t¥ndr"rzw�a}f4�x�RruosnHw�~mosn
w�adf4os��v�rEn_�uf�»¿a_|dqsqM$Bw�adf2��f4ºAru��fu¦�~�opn]v�f +�,*� / � . ¦$w�a}f4��fgo{~�y"�z³Ðadruqsf�w�adf4��fu¦�yun}�¤~�osn}v�fgw�adf4��fgyu��f\yWw
e\rH~�w�w�ad��f4f¥�RruosnHw�~�ruºbw�adf"~�yuegf¥v4ruqsru��osn w�adf��=�RruosnHw�~2¦�w�adf¥�u³âadrEqpf(o{~0�]rEqp��v:ad��rue(yWw�osvu®"`ba}os~�os~
w�optEaHw+yE~+~�a}rW²+n�rEn?5�ostu|d��f�}d®

`�r��d��rW�ufbw�a}yWw)a�[ , U y � y ¨ / b � # mHn" � ¦_²)f/w�yz¸Efxyzn(a}f�w�f2��r�v:ad��rue(yzw�o{v+~�|d�]~�f4w)rzº�~�op·2fm¨\yun}�¥~�ru��ww�ado{~N�RruosnEw:~O�_�0�Rruq{yz�[ru�:��f4�Nyu��rE|dn}�\y��]rEopnHw �\rEn\w�adf¼v�run_�Ef�»�a_|dqsq?®O`�yz¸_osndt��]rEopnHw�~[�,�_�0�,²+opw�a¥yun
rW�Ef4��qsyu�¿rzºx�0tuos�ufJ~ � # mHn" � adf�w�f4��r_v:a}��rEe\yzw�o{v�~�|d�}~�f�w�~¼rzº9~�os·4f(�¥²+opw�a¤��o{~A��rEopnHw,v�run_�Ef�»¿a_|dqpq{~2¦]w�adf4n²9f�v4yzn"yu�d��w�a}fmruw�adf2�b�]rEopnHw�~+yun}�¥²9f�a}yÈ�uf � # m_n" � ~�|d�}~�f�w:~brzº�yzwbqsf2yE~�w/�0�]rEopnHw:~9v4runHw�yuopn}opndtgf2yEv:an}rzw[qsf2~�~�w�a]yzn���v4ruqsru�:~4® �x~�opndt�w�adf+ºGyEv¯w)w�a}yzw a�[ , U y � y � / � �/osn(f2yEv:a(~�fJv¯w�rE�N�_opf2qs�}~Ow�r�w�adf/��f2~�|dqpw2®

`badf[f�»dyze\�dqsf2~$ruº>5�ostu|d��f:}+~�a}rW²¤~�rue\f�f�»dyze\�dqsf2~��d��rW�_osndt9w�a}yzw9a�[ , U y � y�k /�� �}¦Qa�[ , U y . y ¨ /���0ºArE�x¨ o . yzn}��w�a]yWw�a�[ , U y � y ¨ /�� �0ºAru�x¨ o ���}®
� �6����� 
 ��������

¶�f4�uf2��yuq���f2~�|dq§w:~+runöy¥tuf4n}f4�:yzqsop·JyWw�osrun=ruº�w�adf�´O�:��µH~�³�¶_·4f2¸uf2��fJ~+`badf4rE��f2e�w�r�v�rEqprE��fJ�"~�f�w:~/ruº��RruosnHw�~
a]yÈ�ufm�]f2f4n=�d��f2~�f4nHw�fJ��osn"w�ado{~+�}yu�]f2�2®

`badf�v:a}��rEe\yzw�o{vx�Ef4�:~�osrun�²+o§w�a¿¨�v�rEqprE��~b��o1-$f4�:~+~�ostundo�"]v2yznHw�qs�(ºA��rue w�a}f,ndrun�³±v:ad��rue(yWw�osv¼�uf2��~�osrun
~�osn}v�f\ºArE�%"d»�f2� S yzn}� ¨ yzn]��U q{yz��tuf(yWw�²+osqsq?¦�opw�os~��]rH~�~�op�}qpf\w�r�v�rEn}~�w���|]v¯w��RruosnEwg~�f4w�~,²+opw�a ndr
a}f�w�f2��r�v:ad��rue(yzw�o{vxrE�9�Rruqs��v:ad��rue(yWw�osvm~�|}�}~�f4w/rzº�~�os·4f�S¢osn¿v�run_�Ef�»¥�RrE~�o§w�oprEn�®

�+fJ~�|}q§w:~xyz��f,e\ru��f�opnHw�f2��fJ~�w�opn}t\ºAru�+w�adf��d��ru�dqsf4e rzº�w�a}f�f�»�o{~�w�f4n}v4f,rzº:S�³ÐadrEqpfJ~9ºAru� � o S o � ®
B¤f�a]yÈ�uf�~�|}v4v4f4fJ��f2� osn �d��rW�_opndtö~�rue\f���fJ~�|dqpw�~�run w�adf�f4»�os~�w�f2n}v�f¥rE��ndrEn�³Ðf�»�os~�w�f2n}v�f�rzº S�³âadrEqpfJ~4¦
�}|�w�~�rue\f0opnHw���ostu|dosndt��}��rE�dqpf2e(~x��f4e(yzosn�rE�]f2n�®�8/e\run}t�w�adf4e=¦&ru|}�mv4runW��fJv¯w�|}��fgrun¿w�adfgf�»�os~�w�f2n}v�f
ruºxy¿e\rundr�v:ad��rue(yzw�o{v\�z³Ðadruqsf¥osn yzn_�¤qsyu��tEf¥f4ndrE|dtua �}osv:ad��rue(yzw�o{v(�]rEopnHw\~�f4w0o{~�e(yÈ�_�]f�w�adf�egrH~�w
v:a]yzqsqpf2ndtuosndtgrundfE®

g�g 3�� �$ 9E H



�2� � g�� �$(L�æ«æ«��4¬:��:Mhg��%��¬� ���Eª�� � g�� ���W¬��

U?r 3

�
� �

�
�

�
	

� 


� �
a�[ , U y � y ��� / � �

U?r �
a�[ , U y . y .0/ � �

U?rx�
a�[ , U y � y�k / � �

U?rx�
a�[ , U y � y�k / � �

U n
a�[ , U y � y �>/ � �

U "
a�[ , U y � y � / � k

5�ostu|d��f�} 6N¶_f4w�~+ruº U¤�]rEopnHw�~b²+opw�a=ndr(�Rruqs��v:ad��rue(yWw�osvNS�³ÐadrEqpfE¦_yun}��w�ostuaHw�n}f2~�~brzº a�[ , U y � y �>/�� �u®
� �+�W�+���/���9�+�

I 8��h|�9d�$K ��®�Çxosf4��¸uf2n 8�® �9o{yzqsrE~�w�r�v:¸_oNyzn}� �m® |OrÈ»_e(yun�®ö¶_rue\f¥ndruw�fJ~�run w�adf�´O�:��µH~�³�¶_·4f2¸uf2��fJ~
w�adf4rE��f2e"® � �{4©�¬@g��^��� � gs¦H9d�76 hu�d���dhz�7}d¦}�L9�9}�u®I 8/e0�}�u��K �,®_|0®_8xe��}yu��v4|dem��yze=® Å run_�Ef�»ö~�|}�Rv4qp|}~�w�f2��~¼rzº9�]rEopnHw,v�qs|}~�w�f4�:~¼opn�w�adf\�dq{yzndfE®S�0ª�!J«\g
� ©�����g��D� �0! � ¬�	�@���Hg ����
�¦_�E��6p�Èh��$�4�}¦R��9E�u�}®I �{5�}��LK °¯® �)�z���zn_�0yun}���®05d|d��f2��oâ®B´Oe\��w��(~�ope\�dqso{v�f2~)osn�´O|}v4qpo{��f2yun�~��}yuv4fu® � ���_g��^��� � g�� ��«æ« gs¦
�E� 6 �E�u���H�E�H��¦}��9�}0�_®I �b`v}�9�K `�®;�9os~�·�w���o{v:¸_�,yzn}�gjg®�5df���fJ~O`{zzw�a�®>8�tEf4ndf2��yuqpos·2yzw�osrun,ruº}w�a}fb´N����µH~�³�¶_·2f4¸uf2��fJ~$w�a}f4ru��f4e=®
���O¬ �@�'� � � ��] �$`�g��^��� � gs¦R��9H�>6s�2�����R���W�d¦}��9�}79d®I �h|N97}�K °¯® �+�u� �un_�Lyzn]� ��®�|Nyuq§w��2®P8��]rH~�opw�os�uf(ºA�:yuv�w�osrun ´O�:��µH~�³�¶_·4f2¸uf2��fJ~mw�adf2ru��f4e=® �f�{4©4¬ �@� �� ª��NX �>� g�� �:ª���gs¦B��9�6 �E�E���_�z�_h�¦d�L9�97}d®I Å yz��9u��K �g® Å yz��r}® � n=w�adf,tuf2ndf4�:yzqsos·4f2�"´O�:��µE~�³�¶_·4f2¸uf4��f2~bv4runW��fJv¯w�|}��fE®+� �{�©4¬@g��^��� � gs¦��2�E� 6áhuh�9��
hu�u�d¦$�L9�9u�}®I Ç¼|de(�u��K 8�®]Ç¼|de\o§w���fJ~�v4|�®9�Nqsyun}yz�/�RruosnHw¼~�f�w�~/²+o§w�a=ºAf4²�f4e\��w��=v�rEnH�Ef�»��Rruqs�_turEn}~4® ��� �������R�$©@��g
�^��� � g9�%�>��]��W¬¯¦d�E�d¦}hu�u�u�}®I ´O�:����}�K ��yz|}qB´O�:��µE~2®9¶_rEe\f�e\ru��fm�}��rE�dqpf2e(~+run=f4qsf4e\f2nEw:yz����tEf4rue\f4w����u® � �_�â¬��W« g��^��� � g��$ªJ©Lg
� ���Lgs¦]� 6 �Eh��d�W�}¦R��90��}}®I ´[¶��H�~K ��®�´O���dµE~�yun}� jg®�¶�·4f4¸Ef4��f2~2®?8�v�rue0�dosn}yWw�ru��osyuqO�d��rE�dqsf4e opn tEf4rEegf4w����u® � ª��NX�ªW��'�	�Gª
�^��� � gs¦$h>6 �E�E���H�>�W�}¦d��9E�E��®

.Nf�g�.^+



��� ¬�ª������	�G©�
��W¬�������?,ª���� � ���b¬����W���� ���!���¬ �¯#" � �:ªW¬ �$� ª��&%+ª��'���G��'� � ª���( ��)�%+ªW�'�*�Gª�� �È�

I �xyu���9�K ��®0�¼yz���]rE��w�a�®
�xrEnH�Ef�»�f�5��dn�ºAfJv:¸ufmopn"f4�Rf4n}f4n=�O|dnd¸Hw�e\f2ndtuf2n�®:�b«��$��g��^��� � gs¦}�E� 6s�u�J���
�E��}d¦$�L9���9}®I �/rE��}E��K �}®2Ç0®L�xru��w�rEn�®E¶_f4w�~�²+o§w�a�ndr/f2eg�dw���v4run_�uf4»��È³âtErun}~2® � ���H�7��g �^��� � g � ��«æ« gs¦uhz��6 ��}Eh��_�7}u�}¦
�L9�}u�}®I ���¼�d�@K �\®0�/rH~�rEndr0yun}� i ®��/�:yz�Rfu® � n¥w�adf¼n_|de0�]f2�)ruº���o{~A��rEopnHw+v�rEnH�Ef�»(�H|}yu����osqsyzw�f4�:yzq{~OºArE�9y
tEop�Ef4n��RruosnHwx~�f4w/opn"w�adf��dqsyundfu® � ª���X�g � ��ª��egN" � �:ªW¬O � X�X]«\gs¦Rhz��6 90� �$�2�z�]¦Hhu�u�d�E®I ���z�:�d�@K jm�_|dq{y ���u��rEqp�_oâ®��xyze(~�f2�H³â��f4e(yzosn}��f2�NºArE�/v�run_�Ef�»�~�f�w�~byun}�¥w�adf�´O�:��µE~�³�¶_·4f2¸uf4��f2~Nw�adf2rz³
��f4e=® �f�{4©4¬@g � X7X]« g��^��� � ¦B�2�79 6s�2�E���R���z�d¦Ehz�E�d�u®I � i }7}�K i ®^�,yWw�yEv:a}yzq{~�¸Ho�yzn]� 8�® i f2op�J® � n¤f2e\��w��¿w���o{yzndtEqpfJ~,��f�w�f4��egosndfJ�L�_�ö�RruosnHw�~,osn¤w�adf
�dq{yzn}fu® � ©@� � �^��� � g�� �>��]��W¬@gs¦]�d��6 �Ehz���_�Hh�}d¦}��9�}7}d®I �,�N`v90�LK jg®����u��rEqp�_oâ¦}�d®]��yEv:a�¦]yun}�¿jg®]`{zuw�a�®9�/yze(~�f4�H³?w��_�Rf���fJ~�|dqpw�~+ºAru�/tEf4rue\f4w���osvmtu�:yz�}a}~4¦}o?®
� �{4©�¬ �@� � � ª��NX �>� g � �:ª���gs¦���}�6 hz�0� �dhu�E��¦}�L9�90�_®I �,�N`�yz��K jm�_|dq{y,���z��ruqs�Hoâ¦��EyzndrH~,��yuv:a�¦�yzn}� jmf4·Jy¿`{zzw�a�®T8 e\r���|dq{yz���Ef4�:~�osrunLrzº9w�adf�´N����µH~�³
¶_·2f4¸Ef4��f2~)w�adf2ru��f4e=®h��� ������� �P��� � �$�����	�G©�� � �>��]��W¬�G©��W¦dw�r¥yz�}�]fJyz�J®I �,�N`{|�9�}�K�jg®'���z��ruqs�_o?¦&�d®$��yuv:a�¦�jg®$`{zzw�a�¦&yzn}�L��®_|Nyuq§w��2®��/yze(~�f4�H³âw��H�Rf���f2~�|dqpw�~xºAru�mtuf4rEe\f�w���o{v
tE��yu�da}~2¦Hosoâ® �f�{4©4¬ �$� � � ª���X �>��g � �:ª���gs¦]hu� 6 ���z���_�7}�}d¦]��979�}d®Iji ¶��E��K B ® i ru����os~�yzn}�c|0®+¶�ruqpw�yznB®6`badf ´O���dµE~�³±¶_·2f4¸Ef4��f2~\�d��ru�dqsf4e rEn �]rEopnHw�~�osnTv�rEnH�Ef�»
�RrE~�o§w�oprEn�³[y\~�|d���uf4�E® � ��«æ« g � � �4¬@g��^��� � g��&ª2©Lgs¦}���>6 �H�����H�H��}d¦Ehu�u�E�d®I �/osf�9H�~K i ®��}®��/osf4q{~�f2n�®�`���yun}~��uf4�:~�f�e(yWw�v:a}opndtH~mrzº9y�"}ndopw�f\�dq{yzn]yz��~�f4w2¦N�L9�9E�d®��/ndos�uf2��~�o§w��¿ruº
°��dyuadr}¦ i rE~�v�rW²,®I � |�9z��K �}®��xf���f�w���osq�yzn]�ö��®�|Nyuq§w��2®�86�/yze(~�f4�H³?w��_�Rf,w�a}f4ru��f4e osn¿w�adf0�dq{yzndfE® � ª���Q$�'�H���Ðªz¬�G©¯��%9¬�ª7Q��7Q$�æ« �'�	O#���_� � ª��NX �>�	�'��]u¦}��6p�Èh7� �$�2�H��¦}�L9�9u�}®I � |�9�}�K �}®��/f���f4w���opq�yzn}�¿��®�|Nyzqpw��J®{8.��yue\~�f4���d��ru�Rf4��w��¥rzºOru�:��f2�+w��_�]fJ~4® � g � ª��RQ�'�_gN" � �:ªW¬O� ��¬@g � ¦ }d��6 }�}��R�J���_¦]��979�}d®I � |�¶>9�9�K �}®9�/f���f4w���opqâ¦���® |Nyzqpw��J¦�yun}� �d®�¶�ruqs�He\rH~�oâ®¥°±n}��|]v�f2�¤e\run}r_v:a}��rEe\yzw�o{v\v�run "}tu|d�:yWw�oprEn}~2®
°±n � ª���� �$�NXdªW¬��z¬O?�â¬ �@�H�WD�'� � �{�©4¬ �@� � �P��� � gs¦�Ç¼° i 8 Å ¶�¶�f4��opfJ~¼��9d¦$�}yutuf2~�h��L9��dhuh�}}¦
�L9�9�9}®I �O|d��}Eh�K jg®F�¼®R�O|d�:���u®+`badf�egosndose�|de n_|de��Rf4�¼rzºOf4e\��w���w���o{yzndtEqpfJ~4® � �A� � Q¯�?¬��u©@�G¯¦]��6 �}��}}¦
�L9�}Ehd®I ¶_fJyzrun K Å yu��qsrE~m¶_f2yu��y}®��{� � � �0�� X �W¬���Q�æ« �'�	O�ª ��Xdª��'���/��@�?:®��Oa�®���®}w�adf2~�os~2¦��x� Å ¦'�byu��v4f4qsrun}y}¦
osn��}��f2�}yz�:yWw�oprEn�®I ¶_rEq\}7}�K �}®B¶_ruqs�_e\rE~�o?® � ª��RQ�'�_���±ªW¬���W«-X]¬�ª�Q¯« �$�0��'���2���'� � 
����0 �$OA� � �:ªW¬OW® i yu~�w�f4�� ~xw�adf2~�o{~4¦
´
	uw���	E~ �xndos�uf4�:~�o§w��E¦ �9|}�}yz�Rf2~�w2¦��L9�}�}}®

g�g 3�� �$ 9E H



�J� � g�� �$(L�æ«æ«��4¬:��:Mhg��%��¬� ���Eª�� � g�� ���W¬��
I `{|N97}�K jg®&`{zzw�aLyun}����®_|Nyzqpw��J®��/ruw�fgrun¿w�adf(´O���dµE~�³±¶_·2f4¸Ef4��f2~bw�adf4rE��f2e"®�� �{4©�¬ �@� � � ª��NX �>� g

� �:ª���gs¦���9�6 �_�7���H�H�u�d¦]��9�97}d®I �/�:y�9E��K i ®F�/�:yz�Rfu® � nöy¥�}yz��w�opw�osrun¿osnHw�r�v4run_�uf4»��Rruqs�_turun]~4®O� �{�©4¬ �@� � � X�XR« g �^��� � gs¦��u��6s�~��9��
�L9d�u¦$�L9�9u�}®I |NyzqY9E��K ��®~|Nyzqpw��J® � n,w�adf9e\opn}ope0|de.n_|de��Rf4��rzº]f4e\��w��,�Rruqs�HtErun}~�osn��dq{yzn}yu�B�RruosnHw�~�f�w:~4®H��� ��������&©$��g��^��� � g9�%�>��]��W¬@gs¦]�u� 6s�J�E���$�2�u�}¦d��979E�d®

.Nf�g�.^+



Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)

Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


