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��m|�x�(rMl�j�~�b�lnb�o&^�b�lno&^�b�h>���M�Mdw��eg��r��Mb,a-��lkb0�|�M�M�0e��w�-�xmw{wb�}
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qsj�m|§z§zr ¨ }:hxrwhx}kacr8rwjk^±y#qJµ bwµ�h�rMhx~�qs¯>b�lkb�h8jkq�m|��§zbwy#}krw§z©�jnqsrMhx} ¨ ^�q�o&^¹mw§s§zr ¨ }:jkr²lnb�o!r��Mb,l:rw����b<opjn} ¨ qsjk^
}k^xmwlk�HjnlkrM©�{w^x}:m|hx~ºo!lnb�mw}kb�}�m|hx~º�M¸¤qsj:��lnr���qz~�b�}�m�¥Llnmwacb ¨ rwln»�¥Lrwl�~�b,lnqz�8qzh�{�m�h�©�acb,lnqzo�m|§�}no&^�b�atb
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jkrtjn^�b�}�rM§s©�jkqzrwh ¨ ^�b,h�jk^xb0{wlnqz~�}�qz½,b
��mwh�qz}k^�b<},µ

�:©�l ¨ rMlk»Eb,¼�jkb,h(~�}0��lnb,��qzrw©x} ¨ rwln»Eqzh¹jk^�b�mwlkb<m�qsh®jn^�lkb�b�mw}k�(b<opj&},µ�¾�qzl&}�j<y�qsj-~�b<m|§�} ¨ q¬jn^®jk^�b
o�mw}kb�r|¥Qm-{Mb,h�b�lnmw§Bqs§z§s©xatqzhxm|jkqzrwhHqshEmc}kqsac��§zb,l�mwhx~Hmcacrwlnb�{Mb,h�b�lnmw§ ¨ mW�º¿J}�qzhxo,b�jk^�b���mw}n}k©�acb:jn^xm�j
jn^�b�}krw§z©�jkqzrwhx}0mwlkb�o,rwh8jkqzh�©�rw©x}k§z�E~�q¬¯Bb,lnb,h8jnqzmw��§sbW¸:jk^xmwh®qsh¹jk^xb ¨ rMlk»²rw¥_À:©���©�q�}�mwhx~Á�:§sqzb,hx}kq�}cÂ �|Ãvµ
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¨ rwln»Erw¥_�¤rM©���mwhx~Á]�rw©�lnqshªÂÎ�|�WÃÏy�jk^�b�lkb��8��b!¼�jkb�hx~�qzh�{Hjk^xb�m|���x§sq�o,mw��qs§zqsj��ºr|¥¤}k^xm|�>b�¥LlnrwaÐ}k^xmM~�qshx{
acb,jk^�r�~�}�jkr�acrMlkb�lnb�mw§sq�}�jkq�o�}ko,b,h�b<},µ:]_^�qsl&~�y>q¬j�m|§z§sr ¨ }�©x}¤jnr���lnr�~�©xo,b�m|hºmw����lnrW¼�qsa�m�jnqsrMh�}no&^�b�atb
¥LrMl0o!rwac��©�jkqzh�{²m|����lnrW¼�qsa�m|jkqzrwhx}�r|¥Tjn^�bEÑ!o,rwh8jkqzh�©�rw©x}WÑ�}krw§z©�jnqsrMhºrwh®m�~�qz}no!lnb!jnb-{Mlkq�~¹mw} ¨ b�§s§QmM}�m
�xlkr�r|¥�r|¥�jk^�b�qsl�o,rwh��wb�lk{Mb,hxo,b�jnr ¨ mwln~�jk^xm|j�}�rM§s©�jnqsrMh±µ

]_^�q�}�lnb,�>rwlkj�mwqsa�}:jkrH~�b,b��(b�hºjn^�bch�r|jnqsrMhx}���lnb�}kb,h8jkb<~²qzh�rM©�l0m|lkjkq�o!§zb�ÂÎ�|�WÃÏµ-³�b,lnb ¨ bt{wqz�wb-jk^�b
�xlkr�r|¥R}
r|¥�jk^�b�jn^�b,rMlkb�ac}
��lnrw�>rM}kb�~�qzh¹Â �w�WÃ#m|hx~ ¨ ^�q�o&^�~�rMh±Ò j�mw���(b<m|l$qsh�r|jn^�b,l_lnb!¥Lb�lkb�hxo!b<},µ@¾�qshxmw§s§z�
���3jk^�q�}�jkb!¼�j<y ¨ b ¨ mwh8j�jkr1�>rw�x©�§zmwlkqz½,bEjk^�b�h�r|jnqsrMhÓr|¥���qz}no!r8}�qsj��3}krw§z©�jnqsrMhx}�mwhx~Óa�m|»MbEq¬j�acrwlnb
qzh8jk©�qsjkqz�wbMµGÔ�§�}�r ¨ b�^�rw�>b�jkr�o!rMh��8qzhxo,b:jn^�b0lnb�mw~�b,l_r|¥�jk^�b0©x}nm|�xqs§zq¬j���r|¥�jk^�b<}�b�jnr8rM§z}�µ
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� � £�� b:lnmw���>rwlkj
~�b�lnb�o&^xb,l&o&^�b_��lk�<}�b�h8jkb�©�hxb:m|�x��lkr�o&^�b:~�©�� Ä ^xm|�>b¤¥Llnrwa Ä ^xmM~�qzh�{����xmM}���b
}k©�l-§zm²hxr|jkqzrwh1~�b�}krw§z©�jkqzrwhx}-~�b���q�}ko,rM}kq¬jn��~�b�}���°8©xm|jkqzrwhx}-~�b�³�mwacqs§sjkrMh�ui´Mmwo,rw��qvµ��±b<}�qzh8jk�,l��!j&}�~�b
o,b!jkjkb�m|�x��lkr�o&^�b�ln��}kqz~�b�h8j_b<}k}kb,h8jnqsb�§s§zb,acb,h8j¤b,h²~�b�©�¼��>rwqzh8jn}�¶
·W¸��Q§z§zb��>b,lnacb!j�~�Ò rw��jnb,h�qzlt~�b�}c}�rM§s©�jkqzrwhx}�h�rwh3§sq�}k}kb�}�¿Lhxrwh3~�q¬¯B�,lnb,h8jkq�m|�x§sb<}n¸�b!j�m|qzhx}�q_~�b��(rM©��wrMqsl
o,rwhx}kq�~��,lnb,l¤~�b<}¤}�rM§s©�jnqsrMhx}_lnb,��ln��}kb,h8jk��b�}$�xmwl_~�b�}�}k©�lk¥Rmwo!b<}_o!rwh8jnb,hxmwhMj�o,b,lkjnm|qzhx}$j����>b�}¤~�Ò m|l��!jnb�}�µ
�M¸��Q§s§zb0h�rM©x}_�(b�lkacb,j¤mw©x}n}�q±~�b0~��<~�©�qzlkb0~�b<}¤}ko&^x�,a�mw}$h�©�ac�,lnqz°8©�b<}_��©�q�}¤~�b�}¤mw§s{Mrwlnq¬jn^�acb�}$�>b,lnatb,j�u
j&m|h8j�~�Ò m|����lnrW¼�qsacb�lt§zb�}�}krw§z©�jnqsrMhx}c}�©�l�~�b�}�{Mlkqz§s§zb�}c~�q�}no!ln`!jkb<},µ � b!j�rM©�jkqz§�h�rM©x}t�(b�lkacb,j�b,h�)xhÓ~�b
�xlkrM©��wb�l$§�mt�(b�l�jnqshxb,hxo,b�~�b�}¤mw§s{Mrwlnq¬jn^�acb�}_~���~�©�q¬j&}¤b,h²~���acrwh8jkl&m|h8j_§sb�©�l�o!rMh8�Mb,ln{wb�hxo!bMµ

��rM}$jkl&mW��m|©�¼��!jkb�hx~�b�hMj�§zb�}_�xlk�<o!��~�b,h8jn}¤~�mwhx}_§zb�~�rwa�m|qzh�b0}krw©x}
jklnrwq�}¤mw}k�>b�opj&},µ
�Glkb�atqz`,lnb,acb�hMj�qz§z}:jkl&m|qsjkb�h8j0~�©¹o�mw}�~�Ò ©xh�bcqs§z§s©xatqzhxm|jkqzrwh¹{w�,hx�,l&m|§zb-~�mwhx}�©�h¹o�mw~�lnb��x§s©x}0}kqzat�x§sbcb!j
�x§s©x}�{w��h��,l&m|§G°8©�b�o,b,§z©�qT�xlk�<}�b�hMjn���xm|l-À�©��x©�qz}-b!j��:§sqzb,hx}kq�}�Â �|Ã�¿Rfi§z}-}�©��x�(r8}�b�hMj�°8©�b�§sb<}�}krw§z©�jkqzrwhx}
}krwh8j�o!rMh8jkqzh��xatb�h8j¤~�q¬¯B�,lnb,h8jkq�m|�x§sb<}n¸!µ
À:b,©�¼�qz`,acb�atb�h8j�y�qz§z}_hxrw©x}¤�>b,lnacb!jkjkb,h8j�~�b���lnrw©x�wb,l_§vÒ b,¼�qz}�jkb�hxo!b�b!j�§vÒ ©�h�q�o!qsjk��~�b
}krw§z©�jnqsrMhx}_¿R}kb,©�§zb,acb,h8jp¸@o!rwh8jnqsh�©�b<}�����§JÒ ��°8©xm|jkqzrwhc~�Ò qslnlnmM~�q�m|hxo,b��
~�mwhx}@©�h�o,mM}��x§s©x}G{w�,hx�,l&m|§�°8©�b¤o!b,§z©�q
jnlnmwq¬jn���xm|l��¤rM©���b,j�]#rM©�lkqzh¹Â �w�WÃ
¿Lq�o!q�§�m�~�qzlkb<opjnqsrMh�~�b�§vÒ qz§z§s©�acqzhxm�jnqsrMhHb�}�j�°M©xb,§�o!rwh(°M©xb<¸pµ
]�lnrwq�}�qz`,acb,acb�hMj<yMo,b�}QrM©�jkqz§z}Th�rw©(}G�>b,lnatb,j�jnb,h8j$~�b:~���~�©xqslnb�~�b<}T}no&^��,a�mw}@b,j$~�b<}Tmw§s{Mrwlnq¬jn^�acb�}@h�©�ac�!u
lnq�°M©xb�}��>b,lnacb!jkjnm|h8j:~±Ò mw����lnrW¼�qzacb,l�o,b�}:}�rM§s©�jnqsrMhx}�~�b���qz}no!r8}�qsjk��b,j�~�rMh8j�h�rw©(}��>rw©��Mrwhx}���lkrM©��wb�l¤§zm
o,rwh��wb�lk{Mb,hxo,bwµ

� b0l&m|���>rwlkj¤m-b<}k}kb,h8jnqsb�§s§zb,acb,h8j�~�b�©�¼���©�jn}�¶
·W¸! Go,§zmwqsl&o!qzl$§sb<}
hxr|jkqzrwh(}Tqzh8jklnr�~�©�q¬jnb�}_~�mwhx}T§vÒ m|lkjkq�o!§zb:�Ql&mw~�r8}�ui¾xmw©�{wb�lnmM}�ui�¤rM©���ÂÎ�|�WÃÏµ��Qh��(m|lkjkq�o!©�§zqsb�l�y
hxrw©x}c~�rMh�h�rwh(}-b�h ~��!jnmwqs§¤§zb�}t��lnb,©x�wb�}�yTmw�x}�b�h8jkb�}c~�mwhx}t§zm¹§zq¬jkjk��lnm|jk©�lnbwyT~�b�}tjk^x�,rwln`,acb<}���lnrw�>rM}k��}
~xm|hx}¤o,b!j�m|lkjkq�o!§zbwµ
�M¸�À���atr�o,lnm|jkq�}�b�l�§�m�h�r|jnqsrMht~�b_}krw§z©�jnqsrMhx}@~�b¤��qz}no!r8}�qsjk�M¶#�@m|lGo!b$jnb!¼�jkbMy|h�rw©(}@b�}k�(��lkrMhx}@o!rwh���m|qzhxo,lkb$§sb
§zb�o!jkb�©�lT°8©±Ò m|©���rM©�ln~±Ò ^�©�qvyMo,b!j�jnb�h�rwjkqzrwhcb�}�jTmwo�o!b�}n}kqs��§zb"��jkrM©x}Qb,j
°8©±Ò b�§s§zb�b<}�jT~�b��wb�h8©xb_jkln`�}Q©�jnqs§zq�}kmw��§sb
b�h��xlnm|jkq�°M©xbwµ
# % �<� ! ¢%$ � ��£ Ä ^(m|�>b�¥LlkrMa Ä ^xmM~�qshx{xyx}krw§z©�jkqzrwh(}¤~�b0��qz}no!r8}�qsjk�My�b!¼�qz}�jkb�hxo!b�b,j�©�h�q�o!qsjk��~�b�}krw§z©�jnqsrMhx},y
�<°8©xm�jnqsrMhx}�~�bE³�mwacqs§sjkrMh�ui´Mmwo,rw��q¤~�©Ó�xlkb�atqzb,l�rMln~�lkbMyT��lnqsh(o!qz�(bº~�b²��lkrM{wl&m|aca�m�jnqsrMh­~���hxm|acq�°8©�bwy
~�q¬¯B�,lnb,hxo,b�}�)xhxqsb<}0y�o!rMh8�Mb,ln{wb�hxo!b�~�b�}ko&^x�,a�mw}�µ
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Ä ^xm|�>b�¥Llnrwa }�^(mw~�qzh�{E^xmM}��>b,b�h­mEo,b,h8jkl&m|§
��lkrM��§zb,a qshÁjn^�b )xb,§�~Ár|¥�o,rwac��©�jnb,lt�8q�}kqsrMh1}�qzhxo!b�jk^�b
b<m|ln§s�²~�mW��}�µ�]_^�bc��lnrw��§zb,a q�}:jkr²o!rMac��©�jkb-jk^xb-jn^�lnb,b!ui~�qzacb,hx}kqsrMhxm|§Q}k^xm|�>btr|¥
mH}k©�l�¥RmMo!b�¥LlkrMa jk^�b
�xlkqz{w^8jkhxb�}n}
��mwlkq�m�jnqsrMhx}_qsh²mt��§�mwo&»�mwhx~ ¨ ^�qsjkb0qzacmw{wb�r|¥�jk^(m�j�}k©�l�¥RmMo!bMµG]_^�b ¨ rMlk»�qzhHrw©�l )(b,§�~ ¨ mw}

PhotoSurface

Problem ?
Retrieve the surface(s)

which gives the same photo 

¾�qs{M©�lnbt·Mµs·M¶Q]_^�b � Ä ^xm|�>b!uv¥LlkrMatu Ä ^(mw~�qzh�{����xlkrM��§sb�aHµ

�xqsrMh�b,b�lkb<~®�8�Á³�rwlnh ¨ ^�r ¨ mw}�jk^�b )xl&}�j-jkrº�>rM}kb�jn^�b���lkrM��§zb,a mw}�jk^xm|j-r|¥ )xhx~�qzh�{Ejn^�bH}�rM§s©�jnqsrMh
rw¥�m�h�rwhx§sqzh�b�mwl�)xln}�j�uÏrwl&~�b�l-�xmwl�jnqzmw§¤~�q¬¯Bb,lnb,h8jnqzmw§¤b�°8©xm�jnqsrMh3o�m|§z§sb<~1jn^�bH��lkqz{w^8jnh�b�}n}tb�°8©xm�jnqsrMh Âz·���Ãvµ
]_^xqz}Tqsh�qsjkq�m|§>q�~�b�m ¨ mM}Q§sqzacq¬jnb�~��8�-jk^xb��xmwl�jnqzo,©�§zmwlGh�©�acb,lnqzo�m|§(atb,jk^�r�~cjn^xm�j ¨ mM}G©x}kb�~²¿Ljk^�b:acb!jk^xr�~
rw¥:o&^xmwlnmMopjkb�lkq�}�jkq�o,}&¸�m|hx~ ¨ mM}�b�h�lkq�o&^�b<~Á���Á�(r8}�qzh�{Ejn^�b���lkrM��§zb,a mw}tmE��mwlkq�m�jnqsrMhxm|§
��lkrM��§zb,a Âz·,+�Ã
¨ qsjk^xqsh ¨ ^�q�o&^1mw~x~�q¬jnqsrMhxm|§
o!rwh(}�jnlnmwqshx}�}�©xo&^ÁmM}0jk^xrM}kb���lkr���q�~�b�~¹���ºr�o�o!§z©x~�qzh�{ºo!rMh8jkrw©xln}cÂÎ�|�WÃ_o,mwh
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�>b�jnmw»wb,h qzhMjnrÁmwo,o,rw©�h8j<µ ]_^�bH�>r�rw»\Âz·��WÃ�o!rwh8j&m|qzhx}cm��Mb,ln�Áh�q�o!bH�xm|hxrwl&m|a�mºrw¥�jn^�b²lkb<}�b<m|l&o&^1qzh
jn^�q�}�m|lnb�m�©�� jkrÓ·<�w�w�xµ��:©xb�}�jkqzrwhx}�mw�(rM©�j�jk^�b²b,¼�qz}�jkb�hxo!b²m|h(~3©xh�qz°8©�b�h�b�}n}cr|¥0}krw§z©�jkqzrwhx}tjnr®jk^�b
�xlkrM��§sb�a ¨ b�lkbº}kqzat�x§s�Óh�rwj�b��wb,h«�(r8}�b<~«m�j�jk^xm|j�jnqsacb ¨ q¬jn^\jn^�b�qzac�(rMl�j&m|h8j�b,¼�o!b,��jkqzrwh\rw¥�jk^�b
¨ rwln»�rw¥��$ln©x}k}�Â �<ÃÏµ
]_^�b<}�b�°8©�b<}�jnqsrMhx}�mM} ¨ b�§s§#mM}_jk^xrM}kb0lkb�§zm|jkb�~�jkrcjn^�b�o,rwh��wb�lk{Mb,hxo,b:rw¥�h�©�acb,lnq�o,m|§
}no&^�b�atb<}$¥Lrwl�o,rwac��©�jnqshx{cjk^�b�}krw§z©�jkqzrwh(}_�(b<o,m|acb�o,b,h8jkl&m|§�qzhHjk^�b0§�mw}�j�~�b<o,mw~�b�rw¥�jn^�b-�w��jk^Ho!b�h8jk©�ln�wµ
�$lnqs{M^8jkh�b<}k}¤b<°8©xm�jnqsrMhx}¤jn^xm�j0~�r�h�rwj�mM~�acq¬j�o!rwh8jnqsh�©�rM©x}�§z�H~�q¬¯Bb,lnb,h8jnqzmw��§sbt}�rM§s©�jkqzrwh ¨ b,lnb���lnr�~�©xo!b<~
Â ��y�·��WÃÏy(À:©�lnrw©Em|h(~�^xqz}:o!r|u ¨ rwln»wb,l&}$}�^�r ¨ b�~�jk^(m�j:}krwacb ¨ b,§z§¬uÏ»�h�r ¨ h�h�©�acb�lkq�o,mw§#}ko&^xb,acb�} ¨ b,lnb0qzh
¥RmMopj�m|§zacrM}�j$hxb,�wb�l¤o!rwh��Mb,ln{wb,h8j�Âs·<�WÃ#m|hx~�b!¼�^�qz��qsjkb<~�mto!rMh8jkqzh8©xrw©x}
¥Rm|acqz§s��r|¥�mwa���qz{w©xrw©x}_}krw§z©�jkqzrwhx}
Âz·w·!Ãvµ Ô¦�xlkb<m|»8jk^�lnrw©x{w^ ¨ mw}cmwo&^xqsb��wb�~1�8�­�(b�rw��§zb ¨ ^�r�lnb�mw§sqz½,b<~Ájn^xm�j�o!rMh8jklnrw§
jk^�b�rwln�1o!rw©x§z~3�(b
�xlkrM©�{w^8j�jnrº�>b�m|ltrwh1jk^�q�}��xlkrM��§sb�aHµ¹À:©���©�q�}cm|hx~ �:§sqzb,hx}kq�}�}k^�r ¨ b<~¹jk^xm|j-jn^�q�}�jn^�b,rMlk�¹��lnr���qz~�b<~
m ¨ mW��rw¥$o!rMhx}�jkln©xopjnqsh�{�h�©�acb,lnqzo�m|§@}ko&^�b�acb�} ¨ q¬jn^º��lnr���m|��§zb-o,rwh��wb�lk{Mb,hxo,b���lnrw�>b,lkjkqzb�}:qshºjk^�b�o�mw}kb
¨ ^xb,lnb�mºo,rwh8jkqzh�©�rw©x}k§z��~�qs¯>b�lkb�h8jkq�m|��§zb�}krw§z©�jkqzrwhÁb,¼�qz}�jkb<~ÓÂ �|Ãvµ��Hrwlnb�}kqs{Mh�q )(o,mwhMjn§s���(b�lk^(m|�x}�yG��µ u �Gµ
�#qsrMhx}�yx�¤rw©x��m|hx~H]�rw©�lnqzh�©(}�b<~�jn^�b0jn^�b,rMlk��rw¥���q�}ko,rM}kq¬j���}�rM§s©�jnqsrMhHr|¥Q³�m|acqz§¬jnrwh�u�´Mmwo!rM��q�b�°8©xm|jkqzrwhx}
jnr:o&^xmwlnmMopjnb,lnqs½�bQjk^�b$b!¼�q�}�jnb,hxo,b
mwhx~0©�h�q�°8©�b,hxb�}n}#rw¥ ¨ b<m|»0}krw§z©�jkqzrwhx}±jkr:jk^�b$��lnqs{M^8jkh�b<}k}#b�°8©xm�jnqsrMh�m|h(~
jnr�o!rMacb�©�� ¨ qsjk^��xlkr���m|�x§s�to!rwh��Mb,ln{wb,h8jQh�©�acb,lnqzo�m|§x}no&^�b�atb<}Qjnr�o!rMat�x©�jkb¤jn^�b,a ÂÎ�|��y��|��Ãvµ@fih�~�rMqshx{
}krxy
jk^xb,�3o,rwhx}kq�~�b,l&m|��§z�1{Mb,h�b�lnmw§sqz½,b<~1jn^�bEm|���x§sq�o,mw��qs§zqsj��­r|¥0}k^xm|�>bH¥LlkrMa }k^xmw~�qzh�{1}kqsh(o!bE}krw§z©�jkqzrwhx}
o,rw©�§�~��>b�rwh�§z��o,rwh8jkqzh�©�rw©x}$m|h(~�jn^�b,��rM�(b�h�b�~�jk^�b ¨ mW�cjkrtjk^xb�a�m|jk^�b�acm|jkq�o,mw§s§z� ¨ b�§s§suÏ�(r8}�b<~�©x}kb�rw¥
}k©xo&^Ho!rMhx}�jnlnmwqsh8j&}$mM}_r�o,o!§z©x~�qzh�{cb�~�{wb�}¤mwhx~�}�^xmM~�r ¨ }_mw} ¨ b,§z§#mw}_{Mb,h�b�lnmw§B§sqz{w^8j�}�rM©�l&o!b�}�µ
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fih®jn^�q�}�lnb,�>rwlkj ¨ b�lnb,��q�}�qsj�rMh�b�r|¥_jk^xb�}kqsac��§zb�}�j��wb�ln}kqzrwhx}�rw¥$jn^�b�}k^xmw�(bc¥Llnrwa }�^(mw~�qzh�{²��lnrw��§zb,aHy
jn^�b�q�~�b<m��>b,qzh�{�jn^xm�j:jk^�b-jkr�rM§z}�jk^xm|j ¨ b-~�b��wb�§srM�E^�b,lnb ¨ qz§s§@�>b-b,¼�jkb,h(~�m|��§zb�jnr�acrwlnb�{Mb,h�b�lnmw§�m|h(~
lnb�mw§sq�}�jkq�o:}kq¬jn©xm�jnqsrMhx}�µ
	�b�jn^�b,lnb!¥LrMlkb�mw}n}�©xatb�jn^xm�j

� jk^�b�o,mwatb�lnmE�(b�l�¥LrMlka�}�mwhÁrwlkjk^�rM{wl&m|��^xqzot��lnr|��b<opjkqzrwhÁrw¥¤jk^�b�}ko,b,h�b�¿L^�b�hxo!b�mE}�qzac��§zb�m
��h�b
o,mwatb�lnm-acr�~�b,§#mM}_rw���>rM}kb�~�jkr�mc��qzh�^�rM§sbW¸py

� jk^�b�}no!b�h�b�qz}_qz§z§s©�acqzhxm�jnb�~�����mc}�qzh�{M§sb��>rwqzhMj�}krw©xlno,b�m|j_qzh�)xhxq¬j�����jn^8©(},y�jn^�b��(b<m|a¦qz}_�xmwlnmw§s§zb,§
m|hx~ ¨ b0o,m|h�lnb,��lnb�}kb,h8j$jk^�b0§zqs{M^8j��8��mto,rwhx}�jnmwh8j_�Mb�o!jkrwl<µ

� jk^xm|j�q¬j&}¤lnb��xb<opjnmwhxo!b�q�} �#mwa��>b,lkjkq�m|hHm|hx~�q¬j&}�m|§z�>b�~�r�o!rMhx}�jnm|h8j�m|h(~�b<°M©(m|§Bjkr²·Mµ
	¹b
mw§z}kr�mM}k}k©�acbGjn^xm�j�jk^�b�lkb$m|lnbGh�r:}k^xmM~�r ¨ }#mwhx~0h�r�r�o�o!§z©x~�qzh�{��>rw©�h(~�m|lnqsb<}#mwhx~�jk^(m�j�jk^�b$~�qz}�jnmwhxo!b
¥Llnrwa�jk^�b�o�m|acb,l&m�jkrHjk^xb�}ko,b,h�bcq�}0»�h�r ¨ h�rMh¹jk^�b��>rw©�h(~�m|ln�Er|¥$jk^xb�qsa�m|{Mbwµ�Ô¤~�acqsj�jnb�~�§z�wy�jk^�b<}�b
^����>r|jk^xb�}kb�}�a�mW�®m|���>b�mwl�m²��qsjclkb<}�jnlkq�opjnqs�MbwµHfihÁ¥Rmwo!j�jn^�b,�Ám|lnb�h�rwj-qzhÁjk^�b�}�b�hx}kb�jk^xm|j�jn^�b,�®o,mwh
�>bt{wb,hxb,l&m|§zqs½�b�~ ¨ qsjk^�rM©�j�~�lnmM}�jnqzo�m|§z§s�Ho&^xm|hx{wqzh�{�jk^xb-a�m�jn^�b,a�m|jkq�o,m|§@m|h(m|§z��}kq�}¤jk^(m�j:q�}�~�rwhxb�qzhEjk^xqz}
lnb,�>rwlkj�µ
�$©�j¤jn^�qz} ¨ qs§z§��(b�jn^�b�}k©�����b�o!j�r|¥@m|h�rwjk^�b�l¤lkb��(rMl�j<µ

	¹bº~�b�h�r|jnbE�����\jn^�bº~�q�}�jnm|h(o!b²r|¥�jn^�bE�>rwqzhMj&}�qzhªjk^�b�}ko,b,h�bHjnrÁjk^�b�o,m|acb�lnmxy��­jk^�bEqza�m|{Mb
qzh8jkb�hx}�qsj��wy������������ �"!$#�jk^�b:©�h�qsj$�Mb�o!jkrwl
lkb���lnb�}kb,h8jkqzh�{�jk^xb:~�qzlkb<opjnqsrMh�r|¥�jn^�b�§zqs{M^8j$}krw©�l&o!b�¿%!'&)(8¸py
mwhx~+*,�-�������
#nµ�]_^�bcqsa�m|{Mb-q�}�acr�~�b,§z§sb<~�mM}�m�¥L©�h(opjkqzrwh¹¥Llnrwa jn^�b�o!§zrM}k©�lkb . rw¥$mwhºrw�>b,h®}kb!j/.
rw¥10�2�qzh8jkr�jn^�bco!§zrM}kb�~HqzhMjnb,ln��m|§43 (5�76�8Ïy9�;: .�<9=>3 (?�@6�8ÏµBA�qz�wb�hErw©�l�^����(rwjk^�b<}�b<},y(jk^�bt}�^(m|�>b�¥Llnrwa
}k^xmM~�qshx{���lkrM��§zb,a q�}�y({Mqs�Mb,hC��mwhx~'�¤yxjkr )xh(~Emt¥L©�hxo!jkqzrwh'�D: .E<�=F0 }nm�jnqz}�¥L��qsh�{cjn^�b���lnqz{w^8jkh�b<}k}
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b<°8©xm�jnqsrMh±¶ � ���;.B� � �
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� #�� *�� !� 6	��
 <�=� � �
� #�
 2 � ¿�·wµz·<¸

¨ qsjk^�jk^�b�À:qzlkq�o&^�§zb!j��>rw©�hx~xm|ln��o!rM©�hx~�qsjkqzrwhx} � ����
 .B� � ���$# ��� ���$#"� ¿�·wµÎ�w¸�­�(b�qshx{co,rwh8jkqzh�©�rw©(}_rwh�
�.�µ
��r|jkb�jk^xm|j-qzh1jn^�b�o�mw}kb ¨ ^�b,lnb�jn^�b�§zqz{w^8j-}krw©�l&o!b�q�}-qshÁjn^�b�}nm|acb�~�qslnb�o!jkqzrwh1mM}0jk^xb�~�qzlkb<opjnqsrMh

rw¥G��lnr|��b�o!jkqzrwh1¿Rq¬j�qz}�jk^xb-o,mM}�bto!rMhx}�q�~�b�lkb<~Hqsh1ÂÎ�|��ÃË¸ ¨ b-^xmW�wb/� � ��(5�"(?�@6 #ny>mwhx~Hjk^xbt�GÀ ��¿�·wµz·<¸�qz}
b<°8©�qs��mw§sb�hMj_jnrcmwh �Qqs»Mrwhxmw§�b�°8©xm|jkqzrwh±¶


 <�=� � �
� #�
 ��� 6
�9��� # 2 <)6�� ¿�·wµ dM¸

��r|jnb�mw§z}krtjk^xm|j�¿�·Mµs·W¸Tq�}¤m�³�mwacqs§sjkrMh�ui´Mmwo,rw��qBb<°M©(m�jkqzrwh�m|hx~Ho�m|h��(b0lnb ¨ lnq¬jkjkb�h�mM}� ���$� <�=� � �
� #�#
� (xy ¨ ^�b,lnb��Ðq�}$jk^xb�³�m|acqz§¬jnrwh�q�m|h®¿R}kb,b�}kb�o!jkqzrwh��xµz·<¸!µ

ô õ�� ô ø



� � � ��È"	��<Ê�Í!Æ&Ç�Í&ÊËÉ ��Í,Ç��¬Ì�ÉJÊRÇ|È�Í �

� �	��

����� �

� !�� � ��� ! ��� � ��� � �"!#�$�	�

]_^xqz}:o&^xm|��jnb,l:��lkb<}�b�h8jn}�m���lkqzb!¥Qqzh8jklnr�~�©xopjnqsrMhHjkr�jn^�b�hxr|jkqzrwh²rw¥G��qz}no!r8}�qsj���}krw§z©�jkqzrwh(}�r|¥ )xl&}�j�rwl&~�b,l
³:m|acqz§¬jnrwh�u�´wmMo!rM��qxb<°M©(m�jkqzrwh(},µ�fÏjn}_m|qza qz} )xl&}�jTjkrt��lnb�}kb,h8jTjn^�b:¥L©�hx~�mwatb�h8jnm|§B~�b�)xh�qsjkqzrwhx}_m|h(~cjk^�b�r|u
lnb,a�} ¨ ^xqzo&^Emwlkb0h�b<o!b<}k}nm|ln��jkr�©�hx~�b�ln}�jnmwhx~�jk^�b-lkb<}�©�§sjn}���lkb<}�b�h8jkb�~HqzhHjk^xb0¥Lrw§z§sr ¨ qzh�{�o&^xmw��jkb�ln}�µ$fih
�(m|lkjkq�o!©�§�m|l<y ¨ b ¨ qs§z§>rwh�§z�to,rwhx}kq�~�b,lQjn^�b,rMlkb�a�}T~�b<m|§zqsh�{ ¨ qsjk^�À�qzlkq�o&^�§zb!jT�xlkrM��§sb�a�},µ@]_^�b:}kb�o,rwhx~t��©xl�u
�>rM}kb�r|¥�jk^�q�}�}kb�o!jkqzrwhHqz}¤jkrtjklnqs��q�m|§zqs½�b�jk^�q�}�h�rwjkqzrwh � ¨ b0^�rM�(b�jnr�lkb<mwo&^�jn^�q�}¤{wr8m|§Bjk^(m|h�»�}$jkr���mwlkqzrw©x}
lnb,a�mwlk»�}0m|h(~Áa�m|h��¹o,lkr8}k}�uÏlkb,¥Lb,lnb,hxo,b�}:jkr ¨ m|l&~�} )x{M©�lnb�}�µHÔ�§z}krxy ¨ b�^�rM�(b�jk^xm|j�jk^xqz}-~�r�o!©�acb,h8jtqz}
©xhx~�b,l&}�jnm|h(~�qshx{����²^�qzac}kb,§s¥ �#qsj0qz}:jnr�}nmW�wy>¥Lrwl�©�h(~�b,l&}�j&m|hx~ºq¬j<yBjk^�bclnb�mM~�b,l�}�^xrw©�§�~�h±Ò j�hxb,b�~¹m|§z§�jk^�b
©(}�©xmw§Blkb,¥Lb,lnb,hxo,b�}�µQ��¥@o!rw©xln}kbwy8jk^xqz}_qzh8jklnr�~�©xopjnqsrMh��>b,qzh�{c�wb,ln� ¨ b,§z§¬uvjnmwlk{Mb!jkb<~�y ¨ b�mw~���q�}�b�qzhMjnb,lnb�}�jkb<~
lnb�mM~�b,l&}
jkrcl&m|��q�~�§z��{wb,j_^xrw§�~�rw¥�acrM}�j�r|¥@°8©�r|jnb�~�lkb,¥Lb,lnb,hxo,b�}�µ

Ô$j_§zmM}�j<yMqzh�jn^�qz}$}kb�opjnqsrMh ¨ b�m�jkjkb,ac��j$jkr�r�jkr ¨ m|lnhcjk^�b:lkb<mw~�b�l
mw�(rM©�j$}krwacb�~�q ��o!©�§sjkqzb�}_mwhx~ ¨ b
qz§z§s©x}�jkl&m�jnb�jk^�b�a ¨ qsjk^²mco!§�mw}n}�q�o,mw§>b,¼�m|ac��§zbwµ

fihHm )xl&}�j
jnqsacbwy ¨ b�qsh8jklnr�~�©xo,b�jn^�b�o,rwh8jkqzh�©�rw©(}T��q�}ko,rM}kq¬j���}krw§z©�jkqzrwhx}$h�rwjkqzrwh±µQ��b!¼�j ¨ b ¨ qs§z§>jnm|§z»
mw�(rM©�j�~�q�}ko,rwh8jkqzh�©�rw©x}_��q�}ko,rM}kq¬j���}krw§z©�jnqsrMhx},µ
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]_^xb
h�rwjkqzrwh-r|¥(��q�}ko,rM}kq¬j��0}krw§z©�jkqzrwh(}�rw¥(³�mwacqs§sjkrMh�ui´Mmwo,rw��q8b�°8©xm|jkqzrwhx}�^xmM}��(b�b,htqsh8jklnr�~�©xo,b�~���� � l&m|h�u
~xm|§z§(m|h(~ �±qzrwhx}�Â �xy�� ��y���y +WÃ>qzh�jn^�b:�M�w}�µ�fÏj$qz}$m0�wb�lk�th�q�o!b ¨ mW�-r|¥±a�m|»�qzh�{�°8©xm|h8jnq¬j&m�jkqz�wb:m|hx~�rM�(b�l�u
m|jkqzrwhxmw§�jn^�b�qzh8jk©�qsjkqz�wb:qz~�b<m0r|¥ ¨ b�mw»t}krw§z©�jnqsrMhx}Grw¥ )xln}�j�uÏrwl&~�b�l�¿Rmwhx~c¥LrwlTjk^xm|j
a�m�jkjkb�l�y�}�b<o!rMhx~�uÏrwl&~�b,lp¸
�@mwl�jnqzmw§@À:qs¯>b�lkb�hMjnqzmw§!�G°8©xm�jnqsrMhx}�¿R�TÀ��G}&¸pµ�fihºjn^�b�o!rMhMjnb!¼�j0r|¥
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 ?� 1 � � ��� 
 .  |

ç�ç ?A@:BDCFEFG



� / ������� ®*¾I³�±
	�� � ��®"Î�
�� � ®�±�	 ����� ³,Î6Û

� �U� z$z����dy{�*! ���~z � z�#~w@xQy{z � �@�@xQy'�*��w@��y{vl���#! � z�z�! � �{�mTcz�-@x~vl�{z�y{�*TQx � �W� �~���T�@�#�)�(�p� v�� �pz�� � v��V�
�~��v � z E � z�z #~w@xQypz � � |)( �~| z����~� � |)( � | z�Fe�<� � v���� � ���Ñ� TQxn�j�*� � �+�{� v��C�*���$xQy �*��v�z � v�� ���Qz�z � �pv)!a���{v��@�
�������~z �Qv�y{z'���pv����N��� ���Qz���v�w*� � � �@xQy��$z�, E � z�z #~w@xQy{z � � |)(*(	���~� � |)('�IF�|�;C�Qz�/A�uy{�*! v"� z��n�*!@/#��z� �Q�,� � ���Qz�y{z�!a��y{���"T#��z��*TQv)��v��V�a��� ���Qz��ux#!(z$y{v)���"� � ���~z�!(z �{� �Qz��"�Ý��v���� �dxQ�����pv���� � �P�Qv.��� ��ypz����#�)��$��� �pv��uxQ��x � | ;C�Qv � z��n�*!@/#��z �"� � � � �Q�,� � ���~zB�$���A��z�ypw@z$���$z���� ��x~y �*��w@��y{vl���#!k��v����-�nv � �$��� �pv��uxQ��x �
v)!a��w@z � }����Qy{��x~w*�+���Qz(ypzW��z$� �1�T�@yp� � ����� � �py{�,��� � � � � � �Ñ�Ø�TzB�Q�I/Czj�p�	z �u�pz��~�K��xQy����Qz���y�� �p� ���Qz��� � z����]�Qv � ���@�@�{v��uxQ�@x � v !a��w�z � |
;�� ���I!@/~��y{za��xQy �"��w��@ypv����#! �p�+���Qz������Qz�y � ���'zq�~���@z(�pz � �{z�� v�����v���� ���QzH����� ��� v)���"�5z��n�*!@/#��z

��� ���~zB��� � zjypz'/Qypz � z�� �pz�� v�� /~��yp�V�+�IF����~� T�F���� #Cw�xQy{z � � |)( � ���~� � |)( � | ; v�w�xQy{z � |)( � � �Q�,� � ���Qz
y{z � x#��� � �ITn�{��v��~z�����v���� 6��� # 
 ( � ���~�3#~w@xQypz � |)( � � �Q�,� � ���~z y{z � x#�l� � �*TQ�{��v��Qz�����vl��� 6	�� # . � | % �Tc�����az �6/cz$y{v !(z$� � � �'z:�~����zP�C���~� 8 � z$w*!(z��@�{z��j���~z�v !a��w�z����C�(z$�n�d�@y��$z�� ���~z:TC�@xQ�~�Q��y��@���@�~�nv��pv���� �� xQw@w�z � �pz�� TA� ���QzE���Qz$�@ypv.�$�*� ���C�"�)� � v � |�
 ���{z����C���jv��h�n�nz�y �{� �*TQ�{��v�� � ���pv � � �*�e�{��y�� y{z � x#��� � vl� v �
�~z'��z ��� ��y��j�p� � ���@z�v�� �p�j�I���$��xQ� � ���Qz��$� � � � �~�@�n�,� � | ;��B�$�*!@/~��y{z����Qv � y{z � x#��� � ���Qz�y{z����Qz$yl����� � z$z
� � ����|
��� ¦��6¡���� ;C�Qz � �u� ���Qz$�pv.� � xQyp� �*�$z ���>���Qz+��� � z����~� �����~z$y � xQy�� �I��z � ��y{z ������v)�"�"T#��zÁTA�	���Q�@�G�A!(��x �
�Z��/ xQ�~�nz�y����Qz+/~x#T
���{z'��� /~�"/cz$y�� � xQy���z'�(�Qv�y{z'���p��y�������z�x � �pv � | � � | x��e�3| z��nx E (W� � |)( � �Q|)( � /Q| � � F�|

; v�w�xQy{z � |)( � v)�)��x � �py ���{z � ���Qza/Qy{�*T���z'! � ��v��Q��z��	�p�(���Qz w �"!@!a�B�$��y{ypzW�e�{v��@���QxQ�R/Qy{�*T���z'! z+/C� � �~z$w98��v�w�z��*T#��zTz��B/~y{���pv.-@x~z�| �-zP�~���@z �{z � �pz�� �@xQy �"��w��@ypv����#!O��v����Ú�$��y{ypx#/Q�pz�� v !a��w�z � � ��v���� ���Qz�v !a��w�z �
���>���Qz+��� � z�| ; �@y � � �#�nypz � x��l� � ��y{z � �*!(z'�P�~�����nv � �*/#/C�@v�� �{v��Qw�� � z�z � |)( � |
;C�Qz y{z��"�<v)!(��w�z � �Q�,��� v�� #Cw�xQy{z � | (0/Q| �a���~� � |)( /Q| T+v � �s/#�Q���p��w@y{�*/#�+��� � 1 �*� ���,�Tz�z$� !a� � �

� ���@z$�q��v����	� � �{���C�Q��y �q�$�*!(z$y �+��vl��� � �"!@! �d�A���"�Ý��z$�Qw���� |�;C�Qz1��v�w*� � � �@xQy��$zz��� � � ��y'�dyp�I! TCz�v��Qw/c��v�� ����v��@zT���~�����<v��.#C�Qvl�V� ���~� �*!�TQv"��� ����v�wI� �pv��Qw �nxQzT�p��ypz��~z'���pv���� � �������Qz����"�)� � ��� � /~ypz � z��@��|+;C�Qz
y{z��Cz'�e� �����$z����G���Qzz!a� � �@��� � �~���U- xQv��pz1á>�*!�Tcz$yp�pv"��� E � �*!(zÁ�Qv�wI�#��v�wI�@� � �'z$y{z:�uv � v)T#��z�Fe| > �#��v���z ���Qz��� � z��������Qz � � � ���Qz��{v)� z �Q�*!B/���z � �P�Qz$y{z ���Qz+��y{v��pv.�$�"�Ø/c��v�� � � � � x����	���~����� K���� � 7��Tz�ypz�v����9��x~�nz��
v�� ���QzPTc��x~�~�Q��y����$���~�nv��pv���� � E v�| z@|>���Qz$v�y �nv � �{������z � �Tz�ypz � x�/#/C� � z��j�p�+Tcz�� �~�,����Fe�����Qz � z��nv � �{������z �!jx � � v������Qv � ��� � z:TCz1���I!B/~xn�pz��@TG�j���~z��"��w��@ypv�����!h�I!a���uv��~w����QzÁ/Qyp�IT#��z�! v �)� 8Ñ/c� � z��G|�� z � /~vl�{z����~v �
�Qvl�q��x��l�V�I�n���Qz�y{z � x#��� �P� �Q�,���Ev��3#~w�x~ypz � |)( /~| �D8H�<��y{z ����w@� �n�h- x~�"��vl�V�@|

0
1cç�0�2



� � � ®,«Ý¾ÚÜW¬.±9º�³,±�¬¤­²ÛÚ±�³,¯MÎ6­�¬�³"«#± � �

�GF T�F �'F

��F zWF ��F

wAF ��F v.F
�GF ��y{v�w@v��~�*�Gv !a��w�z���� � v ��zq( � /+�Ø( � /#�AT�F � �u� ���Qz$�pv.��v !a��w�z w@z$�.8
z�y{���pz����dy{�*!_���Qz���y{v�w@v��C�"� � xQyp� �*�$z*�*�WF ��ypv�w�v��~�"� � �~���Qz�� � xQyp� �*�$z*�
��F % �Qv��pv"�"� � xQyp� �*�$z*� zWF5���~�(��F *uxQyp� �*�$z1���a��� ���Qz � � � v��pz$y ���{v��@���� � # ?*? ���~� � � 7 ?I?*? �5ypz � /cz'���pv)��z��)��|NwGF ; v��~�*��ypz � x��l�W����F
*6� � ���Qz��{v)�Ev !a��w@zEw@z$�Qz�y{���pz��K�dy{�*! ���~z � xQyp� �*��zEwGFe�5v¤Fm��z'�$���.8� �py{x����pz�� � xQy�� �I��zI�u�pz �u�{xQypz��s��v����+v)!a��w@zÁ��F9�A-�F �5y{y{��y�v !a��w�z�|

-�F � 54� ?*?*? � 1 Ã �� 7 ?�
 �  �:1 ! �� 7 
 ?� 1 � �� ! 
 �  �
, � K à 	��
	 � � � K²?#
 7 	 ?#
 ? 	 ?#
 !�! # � � 6 � # 
 ( � |

; v�w�xQy{z � |)( � }�� �6/cz$y{v !(z��@� �"�Gy{z � x#��� � ��v����+� � �u� ���~z��pv.� v !a��w�z�ypz'/Qy{z � z$� �pv��Qw(�m��� � zI� 6 � # 
 ( �

ç�ç ?A@:BDCFEFG



/ � ������� ®*¾I³�±
	�� � ��®"Î�
�� � ®�±�	 ����� ³,Î6Û

�GF T�F �'F

��F zWF ��F

wAF ��F v.F
�GF ��ypv�w�v��~�"�8v)!a��w�z���� � v ��zB( � /��Ý( � /��IT�F�*6� � ���Qz��{v)��v)!a��w�z�w@z$�.8
z�y{���pz����dy{�*!_���Qz���y{v�w@v��C�"� � xQyp� �*�$z*�*�WF ��ypv�w�v��~�"� � �~���Qz�� � xQyp� �*�$z*�
��F % �Qv��pv"�"� � xQyp� �*�$z*� zWF5���~�(��F *uxQyp� �*�$z1���a��� ���Qz � � � v��pz$y ���{v��@���� � # ?*? ���~� � � 7 ?I?*? �5ypz � /cz'���pv)��z��)��|NwGF ; v��~�*��ypz � x��l�W����F
*6� � ���Qz��{v)�Ev !a��w@zEw@z$�Qz�y{���pz��K�dy{�*! ���~z � xQyp� �*��zEwGFe�5v¤Fm��z'�$���.8� �py{x����pz�� � xQy�� �I��zI�u�pz �u�{xQypz��s��v����+v)!a��w@zÁ��F9�A-�F �5y{y{��y�v !a��w�z�|

� 5 ��# ?*? � 1 Ã �� 7 % 
 7  �:1 ! �� # 
 �  1 � �� ��! 
 �  �
, � K à 	 �
	 � � � K�?�
 � 	 ?�
 ? 	 ?�
 % � � 6 � # . � |

; v�w@xQypz � | ( � } � �6/Cz�ypv)!(z$� �{�*� ypz � x��l� � ��vl��� � � �u�@���Qz��{v)� v)!a��w�z����]�B��� � z*� 6 � # . � |

0
1cç�0�2



� � � ®,«Ý¾ÚÜW¬.±9º�³,±�¬¤­²ÛÚ±�³,¯MÎ6­�¬�³"«#± /�(

�GF T�F �'F

��F zWF ��F
�GF ��ypv�w�v��~�"�8v)!a��w�z���� � v ��z@( � /��Ø( � /��*T�F *A�u�@���Qz��{v)� v)!a��w�z�w@z$�Qz�y{���pz��E�dy{�*! ���Qz���y{v�w@v��C�"� � x~y�� �I��z*��'F�
T��y{y{x#/n�pz��s/��Q���{���Q��F ; v��~�"� y{z � x#���'�nz�F��5ypy{��y��n��F *A�u� ���Qz$�pv.��v !a��w@z�w@z$�Qz�y{���pz����dy{�*! ���Qz� xQy�� �I��z���Fe|

� 5 . # ?*? � 1 Ã �� ( ! 
 �  �.1 ! �� ( ! 
 ?� 1 � �� � ? � 
 �  �
, � K à 	��
	 � � � K�?�
 7 	 ?#
 ? 	 ?#
 !�! # � � 6 � 7$# 
 ( � |

� � �

; v�w�xQy{z � | ( � }C��z � x#��� � ��vl��� � � � � ���Qz��{v)� v !a��w@z����@ypy{x#/n�{z���TA� ��w@�*!@!(�Ú�$��y{ypzW�e�{v��@�h��v���� � � �6�
v�| z�|�v�� � �pz��@� ��� x � v��Qwa���~z y{z��"�>v !a��w@z �h�Tz x � z�� � ! �c� � v��5���Qzjw@�*!B!a���Qv � �p�@y��{v��@�R�~��� �Q���ÁTcz$z���$�*!@/cz$� � ���{z��E�d��y�|

ç�ç ?A@:BDCFEFG



/ � ������� ®*¾I³�±
	�� � ��®"Î�
�� � ®�±�	 ����� ³,Î6Û

�GF T�F �'F

��F zWF ��F
�GF ��ypv�w�v��~�"�8v)!a��w�z���� � v ��z@( � /��Ø( � /��*T�F *A�u�@���Qz��{v)� v)!a��w�z�w@z$�Qz�y{���pz��E�dy{�*! ���Qz���y{v�w@v��C�"� � x~y�� �I��z*��'F�
T��y{y{x#/n�pz��s/��Q���{���Q��F ; v��~�"� y{z � x#���'�nz�F��5ypy{��y��n��F *A�u� ���Qz$�pv.��v !a��w@z�w@z$�Qz�y{���pz����dy{�*! ���Qz� xQy�� �I��z���Fe|

� 54��# ?*? �.1 Ã �� # ?�
 ?  � 1 ! �� � � 
 !  1 � �� # ?#
 .  �
, � K à 	��
	 � � � K�?�
 7 	 ?#
 ? 	 ?#
 !�! # � � 6 � 7$# 
 ( � |

� � ?#
 #
; v�w�xQy{z � | ( � }c��z � x#��� � ��vl���E� � �u� ���Qz$�pv.��v)!a��w�z1���@ypy{x#/n�{z��@TA�a� w@�*!@!(�m���@ypy{z'���pv����@��vl��� � � ?#
 #6�
v�| z�|5v�� � �{z��@�E���<x � v��Qw ���Qz�y{z��*�cv)!a��w@z �s�Tz�x � z�� / �C|

0
1cç�0�2



� � � ®,«Ý¾ÚÜW¬.±9º�³,±�¬¤­²ÛÚ±�³,¯MÎ6­�¬�³"«#± /I�

�GF T�F

�WF

��F zWF ��F
; v�w�xQy{z � |)( /~}>� �6/cz$y{v !(z��@� �"�<ypz � x��l� � ��vl��� �ay{z��*� v !a��w�z�}��IF ��ypv�w�v��~�"�>v !a��w@z ��� � v ��z � � �+� � � �#�AT�Fá����{z$y �"�#�uv�z�� E v)!a��w@zWF5���G���Qz�ypz��"�C�*T.-3zW�e�'�6�WF ;C�Qy{z$zÁ� v�z�� � ���G���Qz � xQyp� �*��z�ypzW���@� � �{ypx��e�pz��j�dyp�I! �GFe�
��F�*A�u�@���Qz��{v)� v)!a��w�z�w@z$�Qz�y{���pz����dyp�I! ���~z � xQyp� �*�$z+�'Fe�~zWF'���~�E��F�y{z'�$��� � �py{x����pz�� � x~y�� �I��z*�u�{z �u�px~ypz����v���� v)!a��w�z���F�|

ç�ç ?A@:BDCFEFG



/ � ������� ®*¾I³�±
	�� � ��®"Î�
�� � ®�±�	 ����� ³,Î6Û

0
1cç�0�2



� � � ®,«Ý¾ÚÜW¬.±9º�³,±�¬¤­²ÛÚ±�³,¯MÎ6­�¬�³"«#± / �

� �������	��
 �


 �����������������

�-za�~���@z�/Qyp�I/C� � z�� �(w@z$�Qz�y{�*�Ø!(z����~�u�+�*� ���,� � x � �{���nz � v�w�� �ux#!(z$y{v)���"� � ���Qz�!(z � ���~� �"��w��@ypv�����! �
�d�@y 1 �"!(v)�l�{���.8��@�*���ITQv$8 *'z��)�)!(��� z'- x~���pv���� � ��v����-�ux#�)� v�� �{z$y{z � ��y ���{z�| �Kz@�~���@z �*� � �h/Qyp�,�@z�� ���Qz�v�y�$���A��z�ypw@z$���$z>�{�,�'��y{� � � v � ��� � v��V� � �I��xQ�pv���� � | �-z��~���@z]�*/#/#��v�z�� ���Qz � z ypz � x#��� � �p�����~z � v !@/#��z � ����z�y � v����
���~���Qz � �C�"/cz��dyp�I! � �C���nv��Qw�/Qy{�*T#��z�! v�� ���Qz:��� � z����G�1á��"!mTCz�y��{v����j�IT.-3z'���]v)�)��x#!(v��~���{z��BTA�j�1/c��v��@�� ��x~y��$z ���<v��.#C�Qvl�V�����~��v)!(��w�z��+TA� ��� ��yp���Q�@w�y �"/#�~v)�����"!(z$y �Q| �-zU�~����z � /cz��)��z�����xn�c�A�G/c�����Qz � z � �d��y
���Qz�z �nv � �{z$���$z����~� xQ�Qv.-@x~z$�Qz ��� ���<� E �$��� �pv��uxQ��x � F�� v � ��� � v��V� � �I��xn�{v��@� ���>���Qz � �~�*/Cz �dy{�*! � �~�@�nv��~w/~yp�IT#��z'! ���C�s/Qy{�,��z��a���Qza���@�G�@z$y{w�z�����z����]��xQy��Qz'� �ux#!(z$y{v.�$�"� � ���Qz'! z�v��	���Qv �P� /cz'�$v��*���$� � z@|�-z ��y{z+��xQy{ypz�� ���)�az �u�pz��~�nv��Qwa��xQy����~�"�)� � v � ���~�	�"��w��@ypv�����! � �{�Ú! �@ypz w�z��Qz$y �"����� � z � |
� � � � v��QzD80z9L8z'�e�W�A�Tz��"� � �m�Q�*/cz��p�@�~����zÁ!a���nz����Qz �Q���pv����E�����uv � ��� � v��V� � �I��xQ�pv���� � !(��y{z��I����z � 8� v)T#��z����~� �p�@�~����z����@�A� v����$z��E���Qz�y{z��@�nz$y����<���~z�x � �*TQv)��v��V���������Qz � z��{�u�*� � |

ç�ç ?A@:BDCFEFG



/ � ������� ®*¾I³�±
	�� � ��®"Î�
�� � ®�±�	 ����� ³,Î6Û

0
1cç�0�2



� � � ®,«Ý¾ÚÜW¬.±9º�³,±�¬¤­²ÛÚ±�³,¯MÎ6­�¬�³"«#± / �

� ��� ��������� �
	 ��
��
� ������� � � ������� ��� 
 � � �

%���� �! ��" /�/�# �%$  �B�&#(')#�/+*,' � *,-!'/./010æ�2* $ #z�3*4'5')# � /�* �%$  �!67� * � �!# " � 6 *,') � �#!98 $ # � �3')  T+# $  �:� �!#� #'� �  ;* � ��< � <>= # $ * � * � � �!*,� " � � � �!# $ # � "   � � �+* � �)� � �!#@T!-! )� $  �!6 T#�;*6�@? � � � " � �/  �)� /!'5#'�,# �4�A� �!#')# " $ #2'&BC')**!D')# $ *, �!6 *4-!':�3*I!@/!- � " �  ;* � �/" '5# 6   �4# � �%#2')# <= # � -#/#/+* � #E �F� �!# � #W-4-%#�� � � " �76  )�,# � BC- � � �  ;* � � *4':/!')*A�2# $ -%'5# �(" ')#+!�# � �%* $ �  � �9�;- $ # $  � "��� "I��� �P�! .���R�3* �4� "  � � � �!#>BC*I� �;*,�/ �!6 � " '5 " T��G# �2H
$JI >�K H � �!#a�2-!'5')# �L� � -!'MB " �3#I�
$JI " �)/#� " K H � �!#5#%' � � �3*N*,' $  � " � #A*,B � �%#1  �)�G-�!O � " �  ;* � �,#W� � *4' ,P�

'5#W� " � � � � " � �&# � -#/�/�* � # ,QPSRT à
� UWVX �/ � � � P ? �

$JI�% K H � �!# 6  )�,# �  )! " 6 # E � �!#a/#�%* � *AFe�
$ " ��$ * � �%#2':� " ') " T#�;#ZY/-�YM# $  �[� �!#a!�# � �!* $ Y�\]')*L* � �^B`_@(N\,�a\]')*N* � �^B`_E8%\ " �%$ \F#%')Y � �b*LY5Y5  T%  �; � �c\ HI ( ��Ke� K$( *�K�� I (d.eKe� I ( �/Ke� I Y " K�� K�Y " 8fK�� KgY�TNKe� # �)h <

;C�!#ZY5#h� " '5 " T��G#iY � #Z# $Q� * T�#F �  �  " �; ;Y5# $ TG� � �!# h * � Y � '5- h]� *4' h " �)�G �!6J� �!#j\] �  �  " �; ;Y5# � �%$ 8.k**!@/!- � # �z� �;l " 'm\Á!O# � �!* $ <
�/#'! " ')? � � " �(� * � " �  G* � Y " ')# � �!#EY " !�# " Y � �%*4Y5#7 �L� ')* $ - h # $  � YM# h]�  G* � ��< � <

npo � ¢�£ � ¡A�6£'¢� qo �r!s�tmuwv,xNyNyNz|{%}%~f�!}4�e�2�,�u�s,�L��yL}Q�4��tZ{k��N�N�L�N�!��� ���e���qx%�m�4�%}��]ta�5���m��4��tZ{!�m��ti{e�g�k�Zta�5�����4�����k�3ta�5�L�q�,�N���tm���Z~c�2ta�)���,�4x�y|�N %x%� ¡L¡¢tm�£~c�Ztc�)���¤�¥x�y|�N %x¦�¡L¡ �9tL�¤�L %}§��ti{qt3�%�,�ws4���L !}¨��sNs4�©sL�¥ªc�q�Z�
ç�ç ?A@:BDCFEFG



/ / ������� ®*¾I³�±
	�� � ��®"Î�
�� � ®�±�	 ����� ³,Î6Û

¡L¡ x|{!u¨�L %}��!sNs4�©sL�¥ª��¦�2���� �k�Ztc�)���m�m�ati{��5�!sLs4�!z4�4ª��q�3ta�5�����,��t2{��c�M��sLs4��z4�4ª��b�2ta�M�����4�atZ{��4�a�
�}�y!�|} ¡L¡¢tm�£~c�Ztc�)�����4�©x�y|�N !x��¡L¡ tf���L !}4�!}¥}��qtL�f�+�¤x¥��sNs4� �4� �4��ti{��¡L¡ �4 %},{��L �tL�Q�!sLs4�£tL�
	+tfr!},{¨����
Z�+ti�+�m� � s!�N��ti��t|y%tf�������@��
q�¡L¡ }Ny!�,}��L %}¨�!sNs4�¢t4�
	qtir!},{¥����
]�k�ZtL�!���)���f�Nu��%y+�+�Zta�5�%��
��� tm���[�,��ti{ � �g�k�2ta�)���m�L�+tf�+�m� � s!�N�NtZ��tmy%ti�����2ta�M�����4�atZ{��4�N�� ���Zta�)���f�,�k�ZtN�����)���m�Lu��%y%�q�2ta�5�%�a� �
�

� �
� �

� � £�¥� ����B��¢���¢`o��&£W¥ � ¡, � �£��@ ���� �"!�£$#&%'� §�!V£&#A�
u�s,�N�%yL} �!sNs4�!z4�Lªc�q�2ti{�� tc�2ti{������Mu�s,�N��y4}§�4��ti{q�,�

u�s,�L��yL} �!}%�a�u�s,�L��yL}¤�k�3va�5u�}�y,��x��u�s,�L��yL}Q�ct3�b�i�,�k�ZtL�!���)���c�
�!}%�m�,�ct3�¦�Z�Nu��%y+�+�Zta�)�!�a�tm� �5�!}%���¤�4��ti{q�,��!}%�m�,�4��ti{�� � �e�Ztc�)�%�a�tm���d��}%�����g��t3�¦�i� � �Zta�)���L�¤�,��!� �N� �Zta�5����(i�ct]�¦�i� �*) �2ta�5�%��(2�4�ati{q�4�,xb�v|� ��+ �Zta�5���m� �N� �Zta�)�!��(Z�ct]�b�*(2�ct]�¦�Z� ��) �Ztc�)�%��(i�|��tZ{,(Z�,��t2{��4�,x���(i�qt3�¦�q�u�}Ny,�!xL�4�-(f��� ��. �Zta�)�!��(Lv��3tf�W�)u�}�y|�!x/��0����4u�}�y|�!xL��0�� � �

�!}!�|���M�!�%�|�L�N�e�5u�}�y,�Nx��L�,¡ ��. �3ta�5���c�tm� �21|� �5��}%�4�4�,�,��ti{��&3�5��}%���4�����ct3�¦�i�%�Nv��N�43� �L�5�!}%���2�ct3�¦�4�|¡4u��q� �4��L�f���2ta�)����(L�|�L�N�e�i�i�¦�5��}!���3�4�ati{q��(a�g�!}!���2�,��t2{��|¡b�5u��-(fu��q�L���L�� ��}%�|���M�q�L�|�L�N���)u�}�y,��x%�N�m¡ ��. �2tc�)�!�a�

0
1cç�0�2



� � � ®,«Ý¾ÚÜW¬.±9º�³,±�¬¤­²ÛÚ±�³,¯MÎ6­�¬�³"«#± /��

�
�

��!}4�4���L{ �!}!���
�

u�s,�N�%yL} �!sNs4�!z4�Lª��¦�2ti{�� tc�2ti{������Mu�s,�N��y4}§�4��ti{q�,�
u�s,�L��yL} �!}%�a�u�s,�L��yL}¤�k�3va�5u�}�y,��x��u�s,�L��yL}Q�cti�c�i�,�k�Ztf�����)���c�
�!}%�m�,�cti�a�Z�Nu��%y��b�Zta�)�!�a�tm� �5�!}%���¤�4��ti{q�,��!}%�m�,�4��ti{�� � �e�Ztc�)�%�a�tm���d��}%�����g��ti�a�4� � �Zta�)���L�¤�,��!� �N� �Zta�5����(i�ctZ�a�i� �*) �2ta�5�%��(2�4�ati{��%�,xb�v|� ��+ �Zta�5���m� �N� �Zta�)�!��(Z�ctZ�c�*(2�ctZ�a�Z� ��) �Ztc�)�%��(i�|��tZ{,(Z�,��t2{!�%�,x���(i�qti�a�q�u�}Ny,�!xL�4�-(f��� ��. �Zta�)�!��(Lv�� tm� �)u�}Ny,�!x���0%�Q�4u�}�y|�!xL��0�� � ��!}!�|���M�!�%�|�L�N�e�5u�}�y,�Nx��L�,¡ ��. �3ta�5���c�tm� ��1|� �5�!}!�4�4�,�4�ati{��&3�5�!}!�4�4���g��ti�a�4�L�Lv��N�&3� �Z���5�!}%���2�cti�a�4�|¡4u��q� �4��4�f���Zta�5����(N�|�4�N�e�f�2���M�!}!�N�Z�|��tZ{���(c�5�N}%�N�Z�,�ati{+�,¡��)u���(|u*�q�N���L�� ��}%�|���M�q�L�|�L�N���)u�}�y,��x%�N�m¡ ��. �2tc�)�!�a�

�
�

��!}4�4���L{ �!}!���
�

�  � �£4�B¢`o�£W¥ ��� ��� ��� K�Õ�� Ö	� ��
 Ò
��� 
 �u�s,�N�%yL}��+tf�+�f� � s%�N�Nti��t,y%ti�����Zt2{��¥ta�2ti{N� �¦�5u�s,�N�%yL}§�4��tZ{��,�u�s,�L��yL} �!}%�m��0��u�s,�L��yL}
���,���ZtN�!���5���a�

ç�ç ?A@:BDCFEFG



��� ������� ®*¾I³�±
	�� � ��®"Î�
�� � ®�±�	 ����� ³,Î6Û

u�s,�L��yL}¤�k�3va�5u�}�y,��x��M�c���g������!� �L� �Zta�)�%��($��� ��) �Zta�M����(i�|��ti{+�L�|x��v|� ��+ �Zta�)�%�m� �N� �2ta�)���*($��($�L� ��) �Ztc�)�%��(i�|��tZ{,(Z�,��t2{��4�,x���($���u�}�y|�!xL�4�,(i��� ��. �2ta�)���*(Nva�tm� �)u�}�y|�!x���0�� u�}�y,�!x4��0��tm� � ��. �2ta�)���m�L��0��§���!}%�m��v4¡b� ��(f���a� �}�y!�|}��tm��� ��. �Zta�)���|��0��§��c�Z���M�!���m�L�N�e�)uN}�y,�!x!�N�|¡ ��. �Zt��)�%�a����4���M���L�m�L�N�e�)uN}�y,�!x!�N�|¡ ��. �Zt��)�%�a�
�}�y!�|}©��c�Z���M���L�m�L�N�e�)uN}�y,�!x!�N�|¡ ��. �Zt��)�%�a����4���M�!���m�L�N�e�)uN}�y,�!x!�N�|¡ ��. �Zt��)�%�a�
� tm���5�c���4��� ���%�Nv��N�j�!}!�|�L�c���}�y!�|}¨��}%�|�L���¦�

��!}4�4���L{¥�!}%�a�
�

� o�¢¤£W¢ �#��¢ � �6£W¢� qo> -�P£W¥ � �:�6¡,¢ ���c� � � �
r!s�tmu¢ti{qtf�qt|x�y!tL�,} � {�u . sf���N�N�!} � yNy��!x,�e�Mr�s�tiu+�|�

¡N¡ �Nv,x�y4x4�¨r!x4�qtmx,��yL}%���
	 �+~ ��u+t3�����Z�a� � �+~���u+t]���e�Z�a�u����q���M¡b�N�5u�s,�N��y4}��N~�� u+t]���¦�Z�N���u����q���M¡b�N�5u�s,�N��y4}��N~�� u+t]���¦�Z�N���
	!xf�L�qxL���|�4�N�e�f�4�mx�y|�N �x�(|x�yf�N %x!�a��,xL�Nx�y|�N %x�($	!xf�N�+x�¡4u�����,x��4����(N�,x¦��Nv|��	!xf�N�qx�(|u��%¡LxNy|�N %xb��|uN�Nx�y|�N %x�(|u��%¡*	�xf�N�qxb�
¡N¡§�qx4�N�+t&�¨r!x4�qtmx,��yL}%���
~ �L��~�
*���~ �f�+x��L�+~ �%�c�@x�y|�L %x�(,xLy|�L %x!�a��N� ��~ �f�qx��N¡b�)u��-(mu��q�a�

0
1cç�0�2



� � � ®,«Ý¾ÚÜW¬.±9º�³,±�¬¤­²ÛÚ±�³,¯MÎ6­�¬�³"«#± ���

��) ��~ ��¡b�)u��-(|u��q�c���. � �N� � ��) ��N� � �N� ( ��) ���+ ��~ ���c� 	�xf�N�qx�(&	!xf�N��x��c�� ��04���Zti{�r+~3�qx�	!}b�Z~ �f��x��%�N�*(a�Z~&�����4�c�� ��04���|�L�N�+~c�@s,�N�q~3�qx�	N}¦� � ��0��N���� ��� � ��0�(|u������) �|x��L� ��) (N�,x�����f�!�¦�Zti{�rq~]�qx�	!}¦�3�|�L�N��~c�2~ �Z�qx��!�N�L��(|xNy|�4 %x¦��f�!u������f�,(mu�����f�!u���u������i�!u��-(|u����
~ �N��� �¥�!}f�%�k��!}f�!�!���4�N~$����!}f�!�!���|�L�L�q~c�5�!}i�%���a���!}i�%�N�+~�(i�!}i�%���y+�i�¥�!}f�!���|x�y|�L %x�($	!xi�N�+x��y��L�¥�!}f�!�!��x�y|�L %x�($	!xi�N�+x���!}f�!�!�+ti{�r+~3�qx�	!}b�Z~ �f��x��%�a�y+�*(m�L�!}f�%���y���(m�L�!}f�%���u��%y��i�!y+�*(mu����u��%y��L�!y���(mu����� ���2ti{�rq~3�+x�	!}¦�Z~$�f�qx��!�N��(a�3�|x�yf�N !x�(L�m�L�4�e�i�4�mxNy|�4 %x�(,xNym�N �x���(|u��+�a�

�

ç�ç ?A@:BDCFEFG



�L8 ������� ®*¾I³�±
	�� � ��®"Î�
�� � ®�±�	 ����� ³,Î6Û

0
1cç�0�2



� � � ®,«Ý¾ÚÜW¬.±9º�³,±�¬¤­²ÛÚ±�³,¯MÎ6­�¬�³"«#± �I�

� ��� ����� 

����� ���

	�

�������������������������! ���"$#$%
%'&)(+*�&),.-0/
121�����35476989:<;)=�>@?)A�69BC?D=E;)A�FHGI89J0>@?)J@8K69LHJ
?)= MN698K?)A$JO?CPRQS;):�8K=T6U?�A�V+WX;�>@?�Y
8KVZ\[ =9= :<;)A [2] MN;D698U?�A$J@���^���@_X`$�)#$a2/0�Ibc
'dDd�e!�
	 fg��hi�$���g�@,j/
a'�\k�?D= M�698U?)A$JSF [ml 89J0>@?)J@8K6+niF [ Jpo ] MN;D698U?)ANJqF [ Qq;):i8K=T6U?)A$r�WX;�>@?�Y
89�Rs�"��@���$tD/0�Cu!vw/
�@,j�)tNbc
Id)d)xN�
	 y���hp#�z������@,�/'a��)���|{}� ~��}sX&D#Nt��)�N�j�N��a'�m R&)���D/
�@tD/'�$-
/<&)�O��"$"��@&g��������1@��&)�|a@-@`$/'�</'aS��&)�H�9#$,�,Tz��$&D�N,��j�N/I���a2/'-
&D�$��&)����/
��/I�!#��g1@�j&)�$a'���pJ�L�:p4�6U?D698U>q�OA�;D= L)J@89J@bNxN� fDe!
0uXf)�DyXb�
IdDdX
D�
	 x)����� �N�w�w�@&!&D_Xa'b^���^ R`$&g�C���)-�_X�KbR�)�����q�}�p&)%'/
���X��s�`$�D���j�Nt����T1@`$&D#�1<a2`���"7/D����MN;)B
6 [ B0= L�?�P<�R4�47= 8 [ F� ;D6.� [ :<;)698U>
J@b7�^�C
I�0� fDeIu!yD�Xb�
Id)d�fX�
	  g��¡q� �H���^�@#$a2a'�|¢�`$/�/'��_�&D�$�),�/'�X#$��1@��&D�£��s�&)�</<�@/'a2#$,T1@a¤��"$"N,j�j-'��¥$,�/¦1@&m-0&D�<"$#�1@/
�i����a2��&D�£�§WX?)MXB0A�;D=�?CP� ;D6.� [ :<;)698U>@;D=E¨w�XL�J�8K>
J�b7f)y��+ D�0� �Dd)©guX�)dDªXb����'z«
Id)��fX�
	 ª������ hi�� ^���)�$�$�),�,K�¬vp��a@-
&)a2�T1�z§a2&D,�#N1@��&)�$a�&)�S­p�)�<��,T1@&D��u!���D-0&D¥$�O/I�!#��g1@��&D�$a'�®���®¯q?)A$= 89A [ ;)B�¨�BC?�Y'= [ :�J
°¨RB [ J [ A$6¤;)A�F�±^M�69MXB [0² ¨�BC?I>g³q´�J�6�µ5?�J��\=�;):¤?)J|¶w?)A'PI³ ² ´D·D¸!´�b���&D,�#N�</�ª�
)b�"���tD/'am
D
IeIu$
gfD !��¹p&��21@`N(­\&D,�,j�)�$�º����1@`£�7s!1@#��£��bE
Id)��f!�
	 eg����� hi�w ^�������N�),�,Kb�­i���»a2`$���Kb��)�$��{�� ���}�£�j&)�$a'�º¼\a2/
�I½ ait)#$�j�N/<1@&��X��a@-
&)a2��1»z�a2&D,�#�1@�j&)�$aH&)�Oa2/I-
&)���¾&����N/
�"$���21@�j�),c�N�T¿E/
�@/
�X1@�j��,c/I�!#$��1@��&D�Na'� Z MN=�=j³E�O: [ B'³�k�?I>g³jbEf)eX��
0u!ª�e!b�
Id)d�fX�
	 ������� hi�� ^�������N�),�,������<{�� �w�!�£��&D�$a'��vp��a@-
&Da2�T1»z¤a2&D,�#�1@�j&)�$a^&)�E­����<��,�1@&)��u!���D-
&)¥$��/'�X#$��1@��&D�Na'��ÀNBC;)A$J
³7� � k$bf)eDe!�j
�u!xDy�b}
Id)�DyX�
	 d���{}��#$,X*�#N"$#$��a}�����i�D&D`N�<Áp,���/'�$a2��a'�$¡\�H&D"N1@������,N-0&D�!12�@&D,X�9&��@��#$,j�g1@�j&)�¤�����H�@/
,.�g1@/I�i�X#N�</
�@�j-'�),X�</
1@`N&X�Na��&)�\�i"��@&D¥N,j/
�Â�j�¦a2`���"7/p�@/I-
&)�$aC12�@#�-�1@�j&)�c�HÀ£� [ �OA$A�;D= Jq?CP\�R4�47= 8 [ Fi¨RB2?�Y@;�Y
8K= 8969L)bNx$�+f)�0� f���e'uXy)xDª�b}
'dDd)x��
	j
'©������ (+*��X*p#N�@&D#¦�)�$�<­i�N���)�T12�@/D��Áp��-
&)�X��/
�@tD/
��-
/\�j��1@`$/\�</
1@`$&X��aR&���aC12����1O�����<a2�<�T1@`���&)��a2`$�)"7/\�.�@&D�a2`$�D���j�NtN�HÀ£� [pÃ A�6 [ B�A7;D698K?)A7;D=5WX?)MXB0A�;D=�?CP¤¶w?):\4�M�6 [ B l 89J@8U?�A$b£
ge��UyD�0� fDe)yIu�f��Dd�b}
'dDd)ª��
	j
)

����� (+*���*p#N�@&D#§������*���{��j�)#c�§¡O��¥N�jt)#$&)#$aHa2`��)"7/����@&)�Äa2`��)�N���$tº���T1@`Å-��@��1@�j-'��,�"7&D���!1@a'�¬WX?)MXB0A�;D=�?CP� ;D6.� [ :<;)698U>@;D= Ã :¤;IÆ)89AXÆ�;)A�F l 89J@8U?)ANbc
IfX� dDdIu�
I©)��bcf�©D©D©X�
	j
Ifg�<���c~w_�/
,.�����¾�����«�H�5¢5/'�������¦�OA7;D= L�J [ ¶w?�A$G [2Ç![�[ 6�¨�BC?�Y'=jÈ0: [ J l ;)B�8U;D698K?)A$A [ = J��¦~}1@#���/'aq����1@`$/
����(1@�j�!#$/
a'�N*p#$�$&X�EÉ$h��)#N1@`N��/
�2(+vp��,�,.�g�@a'bE{}���@��a'b��^�@#N��/',�,�/'a'b���&D�!12�@/I�),Kbc
Id�egxN�
	j
'y������5Ê���,.-0&D�$/�����������sN��tD&)�����¦¡O�¾�),�t)&)�@�T1@`$�Ë��&)�H1@`$/¤t),j&)¥���,Ra2&D,�#�1@�j&)��&)��1@`N/¤a2`���"7/
(U���@&)�¤(»a2`$�D���j�Nt�<&X��/',K� Ã A�6 [ B�A7;D698K?)A7;D=�¶w?)A'P [ B [ A�> [ ?)A Ã :¤;IÆ [ �OA7;)= L)J@89J�;)A7F�¨RB2?I> [ J@J@89AXÆ)b^
D�  )d)ªgu!ªD©DyXb�
Id)d�eX���c¹� �s
'y�
'©��
	j

x)�����wÊ$�),j-
&D�N/Db����^sN�)t)&D�$��b�������¡H��s�/'t)`$���$�K��¡Âa@-@`$/'�</��9&��¤1@`$/�a2`���"7/
(U���@&D�¤(+a2`$�D�N���Nt��<&X��/',R���T1@`Ì ¥$,j�D-@_�a2`��D��&I��a Ì �w���º¨�BC?I> [@[ F)89A!Æ)Ji?CP\o^¯�Í � �SÀ£QÏÎ�Ð�Ð�´�b�©�
)�

ç�ç ?A@:BDCFEFG



� � ������� ®*¾I³�±
	�� � ��®"Î�
�� � ®�±�	 ����� ³,Î6Û

	j
I g������#N�@��%'��&<Ê���,j-
&D�N/S�)�$�� R`$�����),j���<"7&DaO���)_!�@�j�$��_X�ja'bN/I����1@&��@a'��A$MX: [ B08U>@;D=7: [ 6.�N?IF)J�P'?�B�GI89J0>@?)J@8K69L¤J0?D= M�V698K?)A$J�;)A7Fº;�4�47= 8U>@;D698U?�A$J@b5�D&D,�#$�</� )d�&)�pk [ B08 [ J¤?)A�;�F)G�;)A�> [ Ji89A¾:¤;D6.� [ :<;)698U>
J�P'?�B¤;04D47= 8 [ F�J0>
8 [ A7> [ J@��|&)�@,j��s�-
��/'�!1@���7-)b�f)©)©�
D�
	j
'ª����^/
�21@`$&),.���¤��­p&)�@�¦�)�$�����j-@`���/',5�����^�@&!&)_Xa'b$/I���T1@&)�@a'��k���;04 [ P0BC?): kX�N;�F)89A!Æ)�w¢�`$/q����¢ {��@/
a2a'bc
'dD�DdX�
	j
Ieg���^/
�21@`$&),.���¤� {��7­\&)�@�c��­\/'��tD`!1p�)���mh\���)�N��/'�!1O���@&D� s�`$�D���j�NtN��À£� [�Ã A�6 [ B�A7;D698U?�A7;D=}WX?)MXB�A7;D=�?�P�¶w?):�V4$MN6 [ B l 89J@8U?)ANb� X�C
g�0� y�e'u�e) Xb£¡\#NtD#NaC1S
IdDd)©��
	j
'�����O� �¤� {��E­p&��@�c��Áp¥N1����j�N���$t<a2`���"7/i�.�@&D� a2`��D�����$t��j���9&��@����1@��&D�£�p�»��{�� ­i�$� ���$aC1@&D�£bE/I�N�T1@&��IbOÀ£� [ ¨�J@L)V>���?D=�?@Æ)L�?CP¤¶w?):p4$MN6 [ B l 89J@8U?)AN�7��-Ih\���'��(+­p��,�,Kb�¹\/
���R&��@_EbE
'd�eD !�
	j
'd����O� �¤� {§­p&)�@�£b��H� sE�$sX%'/',���a2_��Kb��)���¦¡H� �w���^#$��,�,�/D�����<"7&)a2a2�j¥N,�/�a2`��)�N/I���j����tD/'a'� Ã owowo ÀNB2;�A$J0;�>'698U?)ANJi?)A¨�;D6K6 [ B�Am�OA�;D= L�J�8�Jq;)A7F � ;�>��!89A [pÃ A�6 [ =9= 8jÆ [ A�> [ bc
I ��+fD�0��
'ªDªgu$
Iª)d�b�
Id)dDy��
	 f�©��<�¤�'��_�/'#$-�`N�!�)�$�q�\� �¤� {m­p&��@�c�!¹\#$�</
�@�j-'��,�a2`���"7/^�.�@&D� a2`$�D�N���Ntp�����S&X-'-
,�#������$tO¥7&D#$�$�$�g�@�j/
a'�$�OB
698 �^>
8U;D=Ã A$6 [ =9= 8jÆ [ A�> [ WX?)MXB0A�;D= b£
geX��
'��
0u$
I��xNb�
Id)��
D�
	 f!

��¡q����a2`$���K�w¡ a2���<"N,j/)b$���T�@/I-01�"N�@&!&���&)�}#N�$�j�!#$/'�N/'a2aR��&)�Oa2&D,�#N1@��&)�$aO&)��1@`N/�`����<�j,T1@&)�N(��2�)-
&D¥N�c/I�!#$��1@��&D�Na�&)�/
�j_D&D����,£1»z�"7/D�^¨RB2?I> [@[ F�89AXÆ)Ji?CPS6.� [ �O: [ B08K>�;�A � ;D6.� [ :<;)698U>@;D=ck�?I>
8 [ 69L)b$"���tD/'apf�x�eIu�f) X
)b�
Id)��eX�
	 f)fg�<­H����a2`$���K�N­��)�<��,T1@&D��(��2�D-0&D¥$��/I�!#��g1@��&D�$a}���T1@`<���ja@-0&D�!1@����#N&D#Na}`��)�<��,T1@&D�N�j�)�$a�&)�¤���@¥N�T12�����2zi&D"7/'�ia2#$¥$a2/01@a'�Z MN=�=j³7±5;�>g³�k7>
8+³EoRAXÆ)BKÆ!³�¶5�XMN?�ÍcAN89G)³jb�f)�X� y)yguXeDeXb}
'dD�D X�
	 f�y��<­H���»a2`$���K�S�<¥7&D#N���$�g�2z��)�),�#$/H"N�@&)¥$,�/'� &)�w1@`$/H�N�T�@�j-@`$,�/
1p1»z�"7/H��&)��`$�)�<��,T1@&D��(j�C�D-
&)¥$�}/I�!#$��1@��&D�Na'�q�OANAE³k�>
8+³£o�>@?D= [ ¯S?)B0:<³}kNMg4£³jbNx$�C
IªD�0��
I©� 'u�
'y� Xb}
'dD�)d��
	 fgx)�����E�q�)���|�����º*�� ¹i�EÁpaC12�@&��7�S¹\#$�</
�@�j-'��,}a2`���"7/
(U���@&D�¤(+a2`$�D�N���Nt���&)�q����a@-
&D�!1@���X#$&D#Na�"$`N&)1@&)t)���)"N`$�j-i���¤(��tD/'a'�iÀ£� [pÃ A�6 [ B�A7;D698K?)A7;D=5WX?)MXB0A�;D=�?CP¤¶w?):\4�M�6 [ B l 89J@8U?�A$b�xDxN�Uy��0��
Iª)ygu�
Ie)yXb�f�©D©X
D�
	 f) g��{�� �w�D�c��&)�$a'��� [ A [ BC;D= 8	� [ FHk7?)= MN698K?)A$JO?CP^QS;):�89=T6U?)A�r�WX;D>�?DY
8£o ] M$;)698U?)A$J@�$¹p#$�i¥7/
�}ª)d������O/'a2/I����-@`¤¹\&)1@/'a��������1@`$/
����1@�j-
a'�7{��T1@���)��¡O���D����-
/'�¦{�#$¥N,j��a2`N�j�Nt<{}�@&Dt)��������bc
'dD��f!�
	 f�ª���{�� �w�)�£�j&)�$a'b�~����O&D#Nz!b)�����H¡H�)¢5&D#��@���c�$s�`$�)"7/
(U���@&)�¤(+a2`��D�����$tNb��X��a@-
&Da2�T1»zia2&),�#N1@��&D�Na^�����q/I�Nt)/'a'�7¯�MX: [ B'³� ;D6.�$³jb$ª)x�� yDf)yIuXy� �y�b�
Id)dDyX�
	 f)eg�<*i� ¹H�^ÁpaC12�@&g�E� ~}�X1@/'�����j�Nt��X��a@-
&)a2��1»z§a2&D,�#N1@��&D�Na¤1@&|/'��_�&)����,O/'�X#$��1@��&D�Na¤���T1@`Å���ja@-0&D�!1@����#N&D#Na<a2"���1@�j��,��/'"7/'�$�N/'�$-
/D�^¯S?)A�= 8�A [ ;)Bp�OA7;)=j³jb�x!f��Kx��0� e)©DdIu�e�yDª�b5f�©D©D©X�
	 f�����~���{}���D�N&)a'b$Ái��Ê��)#NtD/
����a'b$������~��X�\&)#Nz!�5s�`$�)"7/����@&D� a2`��)�N���$ti�)�$���X��a@-
&)a2��1»z�a2&D,�#N1@��&)�$a'�}�»�¦¨�BC?I> [@[ FDV8�AXÆ)JS?�P�op¶�¶ l�
 Ð�Î�bN�D#$�N/Hf)©)©�fX�
	 f�d���~��g�O&D#NzS�)���q¡q��¢5&D#��@�j�£�X¡�vp��a@-
&)a2��1»zis�&),j#�1@��&D�$a�¡\"$"��@&��)-�`S1@&ps�`���"7/
(U���@&)�¤(CsX`��)�N���$t��$k Ã � � WX?)MXB�A7;D=?�Pp¯pMX: [ B�8U>@;D=��OA7;D= L�J@89J@bEf)d��Uy��0� �DªDeIu!�D�)x�bc�D#$�N/�
Id)d�fX�
	 y)©��<�O#$&
�E`$�)�$t�b^{w���$t�(�s����$tm¢5a@���KbR�D�)�</'ai~^�X�����Å ^�2z�/
�Ibw�)�$����#$¥��g���)_¾s�`���`c�«sX`���"7/��.�@&D� a2`��)�N���$t��¡ a2#��@��/
z!� Ã owowoÂÀ�B2;)ANJ
;D>'698U?)A$J�3�Aº¨�;)6K6 [ B0A��OA�;D= L�J�8�JS�OA�F � ;�>��!89A [SÃ A$6 [ =9= 8jÆ [ A�> [ bcf!
��U�D�0� ª)dD©Iu�e)©)ª�b¡O#$t)#$aC1S
Id)dDdX�

0
1cç�0�2



� � � ®,«Ý¾ÚÜW¬.±9º�³,±�¬¤­²ÛÚ±�³,¯MÎ6­�¬�³"«#± � �


 ��� ��� � � �

� � oD£'¡,  ��� � £W¢� qo �
� < � *�� "�� #>BC'5*���Y	� " $  �!6 �!Y � " � #>*,B " ' � <1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< �
� < 8 ( " � �%#
� " �  h "�� BC*,'�� - �;" �  ;* � <><1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< �


���� � ��� � ����� � ��� � ��� � o�� �8 < � .k* �L�  � -%*,-%Y��N Y h *4Y5 ��� Y5* � - �  ;* � Y <1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< �8 < � < � � � * �  G* � *,B �&# " ? YM* � - �  G* � Y <><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< � �8 < � < 8 ! �� ;Y � # �%h # " �%$ - �  #"L-!# � #ZY)Y�*|B h * �L�  � -%*,-%Y$�N ;Y h *LYM ��� Y5* � - �  ;* � Y <1<><1<1<7<1< ��%8 < 8 �A Y h * �L�  � -!*,-%Y��N Y h *4Y5 ��� Y5* � - �  G* � Y <1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< �'&8 < 8 < � �^#"# �  �  ;* � Y <><1<><1<><1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< �'&8 < 8 < 8 (/#
� " ')?�Y " �%$ ! � " � �)� #ZY <7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< � �8 < 8 < * �w- �  +"4-%# � #iY5Y�')#ZY5- � � <1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< 8�%8 < 8 < % � � # �� Y � # �%h #7')#ZY5- � � <><1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< 8�/8 < 8 < � �¢Y � "�,  �  ��� ')#ZY5- � � <1<><1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1<-* �

.0/21 1 3 �54 �76 � ��� � o � �'8+� 6 � ���%o��£o9� 6 � 3'� � � � � �;:�� 3'��� 8 6 � � � 3 � �<� � � o :>=@? 6A� � � � oCB
DC?	��� � � B�EGF �;� 6 ? oHF5IC� ? �J� � o�� !�K �;� 8 o9� �;� � o � F 3 F�� �L3 ? � F�#NM
��� o-��F 3 : F�o � F � � K ? 3 ��� � � � ��� � ����� � ��� � �J� � o���O . �
*%< ��PQ��# � �!* $E� * 6 # � "��R� '5* �� #� " �  ;* � Y h �!#��O#iYb*|B "TS ��U #�"L- " �  ;* � Y��/ � � � - �V�  �L� #Z'5#iY �' " � # <1<><1<7<1<><1<1<><1<><1<><1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1<-*XW
*%< 8 .k* � �,#2' 6 # �%h #A*|B 6 E �ZY " Y , Y h Y $ F&Y h �%#
��#ZY��/ � � �A G') h � � # � , *4- �%$ " ' � h * �%$  �  ;* � Y <7<1< % �

*%< 8 < � P �)� ')* �� V� " �  ;* � Y h �!#��O# H $ #ZY h ') � �  ;* � <1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< % �
*%< 8 < 8 .k* � �,#Z' 6 # �%h # � *'� " ' $ Y$�N ;Y h *LYM ��� Y5* � - �  ;* � Y <><1<7<1<><1<1<><1<><1<><1<1<7<1< %N8

*%< * .k* � Y � ')- h]�  G* � *,B � -)��#2') h "��c"[� 6 *,') � �)�:Y " �%$ � ')*L*,B�*,B h * � �,#2' 6 # �%h # <><1<><1<1<7<1<\W �
*%< % � � �!#2' � *N* � Y � '5* � *LYM# $  � �  � #Z' " � -!')# <1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1<\W 8

]^/21 1 � � ��? ��� � o � � � 8 F`_ 8a? 1 F[B � 3 � 6 Bb_ 8 ? � � o : 1 3 � � � F 6 � .
% < ��P �)�)�  h " �  G* � *,B � �!# � �!#Z*,')#
�:Y 6  #�,# �  � � �!# � '5#��L ;*,-�Y h � "�� � #2'@Y <1<><1<><1<><1<1<7<1<\W[*

% < � < � > �  +"L-!# � #iY5Y�')#ZY5- � � Y <><1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1<\W %
% < � < 8 ! �� ;Y � # �%h #1')#ZY5- � � Y <1<><1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1<\W��
% < � < * * � "[,  �  ��� '5#iYM- � � Y <><1<><1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1<\W &

c c ?A@:BDCFEFG



� � ��������������� 	�� �	�
��� 
�� ����� 	 �����
�����

% < 8����%# " Y)YM* h  " � # $ Y h �!#���# <><1<><1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1<�� �
% < 8 < � ! � �)�  h  �^h "[� h - � " �  ;* � *|B � �!#EY h �!#��O# <1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1<�� �
% < 8 < 8 .k* � �,#Z' 6 # �%h #^*|Bb*,-!' "[�)� ')* �� V� " �  G* � Y h �!#
��# <7<1<><1<1<><1<><1<><1<1<7<1<�� &

% < * P � 6 *,') � �)� BC*4' h *[� � - �  �!6�� �!#EY5* � - �  G* � <><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< & *
% < *%< � P � 6 *,') � �)� BC*4' � �!# 6 # � #Z' "[� #�"L- " �  G* � <1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< & *
% < *%< 8 .k* � �,#Z' 6 # �%h #^*|B � �!# "[� 6 *,') � �)� H <1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< & W

% < % !�� � #2') #�O# �L� "�� '5#iYM- � � Y <1<><1<><1<1<7<1<><1<><1<1<><1<><1<7<1<><1<1<><1<><1<><1<1<7<1< & W

��� � o ��� ��� � � o ���

/^/ �;:<� 3'��� 8 6 ! �[� � F�� � o������ # ���

� ��c	�"!



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


