
���������	��
������������� ��������������� ��!#"$��% ���'&)(+*����-,�.���/
10�23�	��4

576�839;:<6>=@?�A�BC:<DFEHGJI =K:<BCDML�NPO;QSRUTWVJBYXZO[TW\
]Z9;V	^�9;:M_a`'bcbcd

e/f;gihkjmlonMh
p�q�rUsutkvMq�wyxUz{w�wyx|q�}W~Uw�wy���|������zM�|q3rUsut�tM���y����w�qi���ozM��qi�tF����tF��tMsu�<��}Wx�vW�z{wyzM����~|wy�

r[tF�����UtF����zM�����/�y����~U��z{w�qi��wyx|q.������w��YzM�U�H� rUsytS¡�qi�¢w£���H��w�qi�¥¤£��wyx)����w�q��Mq�s��¢t�q¢¦�����qi��wy��¤�su��w�w�qi�§���
~U�Uz{sy�M¨�©�xUq�syqi��w�su�ª�¢wy��tF��tF�«�¢t�q¢¦�����qi�<wy����zM���[q�tF����w�w�qi��¤£xUqi��~U�y�ª�|��¬suzm¡i�®°¯�¢q�±³²´����~|w�� ��syq�q��qi��w�µ�qi�H�Y��wY�H��q.q¢¶Hw�qi�U�y��tF�§tM�·�[tMwyx§���H��w�qi����¨Jp�q�zM���yt�rUsytmvMq�wyxUz{w�©���qi��wy����wyzM~|w�tF��tM�F��qi��xozivMq
�yx|tMsywJrosyt�tM�°�J����wyxo���Wq¢¶�w�qi�o�y��tF��¸�tM�ZzM����tM�cwyx|qi��q������yw�qi����zM�U��¤���wyx�zM�<���¢t�q¢¦�����qi��wy�º¹º¨

» ¼·½�¾W¿JÀ�ÁÃÂÃÄ�¾WÅSÀ§½
Æ>Ç'È¢ÉMÉyÊ�ËkÌMËkÍ�ÎkÏ�ÐÒÑ�Ó�Ô�ÕFÖc× ØHÙ�Ú7Û�Ú�Ü[ÝHÞ[Ú�ÝHß.àâá�ã�Ú7ä;ØHÛªåoÜ[ØHæ§á°Ú�Û�ç�è¢áéæ)ß�êSØHæ§ä[Þëè¢Ú�ì[Û�ß�× Þ[Ü[êkè¢á�Ø�Ü3æíÚ�ä[ä[á�ÜëÝ
ãºèîÙîáéÜ[ÝHãá�Ü�ãºØHæ§ß�ïðÜ[áªè¢ß�Ú�Ûéä[ñðÚ�ì'ßmè�ò ä[ÙîØoØ�×�ê{Ú�Ü[ó[á�ó[Ú�è¢ßmã�ô�ØHÜ|è¢Ø�àaò õ�ñ[Ø�ãîß�ßSÛéßSæ§ßSÜ|è¢ã�Ú�Ùºß�êSØHÜëãîá�óëßSÙîßmó«Ú�ã
è¢ñëßSØHÙºßSæ§ã�ôkö�÷�ÜÃè¢ñ[áéã.äðÚ�ä'ßSÙ.õ�ß�Ú�Ùºß�á�Ü|è¢ßmÙîßSãuè¢ßmó�áéÜPÚ3ãîä'ßSêmáéïðêKò å�ßmè�ø�ßSÙºå�á�æ§ä;ØHÙuè�Ú�Ü|è�ô�ùUá�Üëó�Ø�×�äëÙîØoØ�×
ãºåoãuè¢ßSæ§ãSú�äëÙîØoØ�×£ãºåoãºèîßSæ§ã�× ØHÙ�êSØ�ç�û�ü�ç�êmØHæ)äëÛ�ßmèîß7Û°Ú�Ü[ÝHÞðÚ�Ý�ßSãSý+á�öþß�öªý;Ç'È¢É�ÇðÉMËkÿ ÍCÿ�É ����� ä[ÙºØ³Ø�×£ãuå³ãuè¢ßmæ)ãmö�÷�èá�ã�õ�ßmÛ�Û�ç�ùUÜ[ØMõ�Ü�òCÚ�ÜëóÃß{Ú�ãuå«è¢ØíãîßSß{ô�è¢ñðÚ<è�áé×Wèîñ[ßSÙºß�ß��³á�ãuè¢ßmó1Ú)ä[ÙîØHä'ØHãºáéè¢áéØHÜðÚ�Û·ä[ÙºØ³Ø�×�ãºåoãºèîßSæ ñðÚ{øoá�ÜëÝ�Ú
ä'ØHÛéåoÜ[ØHæ§á°Ú�Ûªç�ãºá	�mß�ä[ÙîØoØ�×�òYáCöÒß�öéý;á�Ü|øHßmÙîãîß�áéæíÚ�Ý�ßMô�× ØHÙ.ßmø�ßSÙuåÃßSÛéßSæ§ßSÜ|è.Ø�×�àý+èîñ[ßSÜ�û�ü õ�Ø�Þ[Û�óÃì'ß7ß�
UÞðÚ�Û
è¢Ø�êmØ�çyû�ü�ö

� ñ[ß§æ)ØHãuè�ÜðÚ�èîÞ[Ù¢Ú�Û�òCÚ�Ü[óPñ[áéãºèîØHÙîáéê{Ú�ÛéÛéå�ïðÙºãºèiô.ä[ÙºØHä'ØHãîáªè¢á�Ø�ÜðÚ�Û�ä[ÙîØoØ�×�ãºåoãºèîßSæ§ã/Ú�Ùºß�ä[ÙîØoØ�×£ãºåoãuè¢ßSæ§ã
× ØHÙJÛ�Ú�Ü[ÝHÞðÚ�ÝHßSã�Ø�×��ØoØHÛ�ßSÚ�Ü�è�Ú�ÞëèîØHÛ�Ø�ÝHá�ßmãSúZ× ØHÙJß��ëÚ�æ§ä[Ûéß�ýUÙîßmãîØHÛéÞëè¢áéØHÜ�ò × ØHÙJè¢Ú�Þëè¢Ø�Û�ØHÝHáéßSãWáéÜ���û��Jôiý��ðÙîßSÝ�ß
ãºåoãuè¢ßSæ§ã�ò × ØHÙ��Ø³ØHÛéß{Ú�Ü�× ØHÙºæ7Þ[Û°Ú�ã�ßmáéèîñ[ßSÙ�Ø�×ðêmØHÜ[ãºè¢Ú�Ü|èWØHÙ	Ú�Ùºì[áéèîÙ¢Ú�Ùuå�ó[ßSä³è¢ñ ôiö���ØMõ�ßmøHßmÙSý|ä[ÙºØ³Ø�×[ãºåoãuè¢ßSæ§ã
× ØHÙ�Ø�è¢ñëßSÙ�êmØ�çyû�ü�ç�êSØ�æ)ä[Ûéßmèîß£Û�Ú�Ü[ÝHÞ[Ú�ÝHÞ[ßmãWÚ�Ùºß�ì|å�Ü[Ø�æ§ß{Ú�Üëã	õ�ØHÙîãºß�òYÜ[Ø�è¢ß�èîñðÚ�è�è¢ñ[ßmÙîß�á�ãWÚ�ä;Ø�ÛéåoÜ[ØHæ§á°Ú�Û�ç
è¢áéæ)ß§Ùîßmó[Þ[êkè¢á�Ø�Ü ì;ßkè�õ�ßmßSÜ Ú�Ü|å1è�õ�ØPêSØ�ç�û�ü�ç�êmØHæ)äëÛ�ßmèîßíÛ�Ú�Ü[ÝHÞðÚ�ÝHßSã¢ôkö��ðØHÙ�ß��ëÚ�æ§ä[Û�ß�ýWÙîßmêSßSÜ|èîÛéå@èîñ[ßSÙºß
õ�Ú�ã§Ú�Ü áéÜ[êSÙºß{Ú�ãºßSó�á�Ü|è¢ßmÙîßmãºè§á�Üâä[ÙºØ³Ø�×�ãuå³ãuè¢ßmæ)ã�× ØHÙ�ãºåoãuè¢ßSæ§ã§Ø�×�ä'ØHÛªå³ÜëØHæ)á�Ú�Û£ß�
UÞðÚ�èîá�ØHÜ[ãKÐ��÷����cÕ��ëý
Ñ �J÷yÕ���ÖCý�Ûéá�Ü[ßSÚ�Ù7á�Üëß�
UÞðÚ�Ûéáéè¢áéßSã�Ð"!�ØHæ#��$³ý£Ñ�ñ|øëÔ�$[ý£ÑÑ �&% Ô³ý£ÑÑ � % Õ�Ö�ý�Ú�Ü[ó�ä;Ø�ÛéåoÜ[ØHæ§á°Ú�Û£á�Üëß�
UÞðÚ�Ûéáéè¢áéßSã
Ð�'·ØMø³Õ�([ý)'+*³Õ-,HýðüJÞ[óðÕ�Õëý.��Ú�ã0/-,Hý.��Ú�ã0/�1oý.!2��ü3/�1<Ö�öJ÷�è�áéãæ)Ø�Ùîß.ÜðÚ<è¢Þ[ÙîÚ�Û+è¢Ø�ÙºßSÝ|Ú�Ùºó�è¢ñ[ßmãîß�ãºåoãºèîßSæ§ã�Ú�ã
4 È¢Î Ê65oÍ � ÍYÿ�É � ãºåoãºèîßSæ§ã07[ý'ì;ßmê{Ú�Þëãîß�èîñ[ß 4 è¢ñëßSØHÙºßSæ§ã07íñëßSÙîß�Ú�Ùºß�ß6�ëÚ�êmèîÛéå�è¢ñëß�ãuå³ãuè¢ßmæ)ã�Ø�×�ò á�Ü ôyß�
UÞðÚ�Ûéáéè¢áéßSãè¢ñ[Ú�è�ñðÚ{øHß � ÉPÚ�ä[ä[ÙîØ�ä[Ùîá�Ú�è¢ßPò ß�öþÝ[öªý8/�9:,�ØHÙ�á�Ü|è¢ßmÝHßSÙ¢ô/ãîØHÛéÞëè¢áéØHÜ[ãmö � ñ[ß�æ§ØHãºè�ä[Ú�Ùºè�Ø�×�ùUÜ[ØMõ�Ü äëÙîØoØ�×ãºåoãuè¢ßSæ§ã�Þ[ãîßmã<;&=<> ? � ÿ	@|Î7ó[ßSó[Þëêmè¢áéØHÜcú�Ú�ä[ÙºØ³Ø�×�êmØHÜ[ãºá�ãºèîã�Ø�× � ÿ � Î�Ë�Acè¢ñëß�á�Ü[áªè¢á°Ú�Û�Ûéá�Ü[ßmã�Ú�Ùºß�ÚB�³á�ØHæ§ã�AZáéÜ
CEDGFIH JKH0LMH0N6JPOPF2QRH0LKOEJKSUTVH0Q�SUW2XYFISZL\[I]ITI^USUO_N`XYSbacWedGN�L+fgN�QRH [�acLYLMSUTI^UHhSUWe[VN6JKX�Tji�kldGN6JPQ2mnaBo8plqsr�tvu`w�x�y6t{zRD�t{xcu

a6|�XKFIH8}~o�z�o���Sb�jSU^bSZN6Wep�H_LKH_N�JYOPF����+HE�cHE^Ua�[If HEW�X\�Ia�]BWBQIN`XYSbacW�|�acJnXYFIHh�{WVQRHE[�HEWBQIHEW�X�zjXYN`XYH_L�a6|.XYFIH �Ia�JYf HEJ�zja`�jSbHEX
}lWBSbacW<����pl���)��o
� z�XKH_�j^ba`���{WVLvXYS"XY]RXKHga�|�q�N6XKFIH_f N6XKSZOEL\N`X3z�X0o �)HEXKH_JYLKTI]IJY�B�:u��&�Ba�W�XYN�WI�`NI�.r_yBr_xBr�r���z�X0o �)HEXKH_JYLKTI]IJY�B��p�]BLYLKSUNBoh��HET��

�R�j�c�G�K�j�j�c�c�� �¡)¢	�I£`¤: �¢{¥R¦B§�¢{¥c¨B�B©_�� _¥�§j¡_�V� o)zR]I[I[�a�JKXKH_QªSUW«[BN�JMXnTji�pl�)¬�p[BJKa�®vH_O¯Xnx�u°t{xIrEt�xcx�x�±cy~N6WVQª��JPN6W�X�²³r�a6|
XKFBH~´`XKF«plk�z�O�a�W�XYH_LMXMt�H�µR[VH_JMXYSULKH�a6|)i�a�]BWI�8LYO�SUHEW�XYSULMXYLG[IJYa6®vH0O¯XPLEo
¶ �nH_[BN6JKXKf H_WcX&a�|�q�N6XKFIH_fgN`XKSZOEL³N6WBQ#q«H_OPFVN6WISZOEL_��z�X0o �)HEXKH_JYLKTI]IJY�<zjXYN`XYH�}lWISU��H_JYLKSbXvi���pl]BLKLKSZNIo·�eH_T�� �R�j�c�G�K�j�

���c�� �¡)¢��I£°¤� -¢{¥I¦I§)¢{¥c¨B�B©`¦c¥V �§°�I� o

,

Electronic Colloquium on Computational Complexity, Report No. 12 (2003)

ISSN 1433-8092




è¢ñëß�êSØ�Þ[Ùîãºß�Ø�×ðóëßSó[Þ[êkè¢áéØHÜ7ØHÜ[ß�ó[ßSÙºáéø�ßSãWæ§ØHÙîß£Ú�Üëó7æ)Ø�Ùîß£Û�á�ÜëßSã·Þ[ãîáéÜ[Ý.êmßSÙºè¢Ú�á�Ü�ó[ßSÙºáéø�Ú�èîá�ØHÜ�ÙîÞ[ÛéßSã	Ú�ä[ä[Ûéá�ßmó
è¢Ø)Ú�ÛéÙîß{Ú�óëå�ØHìëè¢Ú�á�ÜëßSó�Û�áéÜ[ßSãmýðÞ[Ü|è¢á�Ûcèîñ[ß�ÝHØ|Ú�Û£ò äðÚ�Ùuè¢á�êmÞ[Û°Ú�ÙîÛéå�ý[Ú�êSØHÜ|èîÙ¢Ú�ó[áéêmèîá�ØHÜ ô�áéã�ó[ßSÙºáéøHßmócö�Æ ãuå³ãuè¢ßmæ
á�ãêSÚ�Û�ÛéßSóPÍYÈ�Î�Î�? � ÿ	@|Î�áª×	õ�ß�ä[Þëè�è¢ñ[ß�× ØHÛéÛ�ØMõ�á�ÜëÝ7Ùîßmãºè¢Ùºá�êkè¢á�Ø�ÜcúJáé×�õ�ß�õ�Ú�Ü|è�èîØ)Þëãîß�Ú�Ý|Ú�áéÜ�Ú§Ûéá�Ü[ß�èîñðÚ�è�õ�Ú�ãÚ�ÛéÙîß{Ú�óëå3Þ[ãºßSócýðõ�ß�æ/Þ[ãºè�ó[ßmÙîáªøHß�áéè�Ú�ÝHÚ�á�Ücö
Æ ä[ÙºØ³Ø�×·ãuåoãºè¢ßmæ��>ÇðÉ � Ì � É<Ï�ÿ ���{� Ì�Ëkÿ Ïs5 � � ÍyÎ�Ë�Ú7ä[ÙîØoØ�×Zãuå³ãuè¢ßmæ�� áé×Z× ØHÙ�ßmø�ßSÙºå 4 è¢ñëßSØHÙºßSæ�7����Ãà

è¢ñëß�Û�ßSÜëÝ�è¢ñ�Ø�×£èîñ[ß�ãîñëØHÙºèîßSãºè�äëÙîØoØ�×�Ø�×���á�Ü�� áéã.ì;Ø�Þ[Ü[ó[ßmó�ì|å�Ú3ä;ØHÛªåoÜ[ØHæ§á°Ú�ÛZáéÜ�è¢ñ[ß7ÛéßSÜ[Ý�è¢ñÃØ�×�è¢ñëß
ãîñëØHÙºèîßSãºè�ä[ÙîØoØ�×�Ø�×	�ÃáéÜ
�)ö�÷�×yý á�Ü[ãuè¢ß{Ú�ócýðè¢ñ[ßmÙîß/áéã�Ú�Ü�����à è¢ñ[Ú�è�ñ[Ú�ã�ß6�³ä;ØHÜëßSÜ|è¢á�Ú�Û�Ûªå3ãîñëØHÙºèîßSÙ�äëÙîØoØ�×
á�Ü� è¢ñðÚ�Ü�á�Ü���ý�õ�ß)ãîÚ{åÃè¢ñðÚ�è�èîñ[á�ã�� êmßSÙºèîáéïðßmã�Ú�Ü Î��mÇðÉ � Î � ÍYÿ ��� ËMÎ�Ç � È � ÍYÿ�É � Ø�×���× ÙîØHæ��/ö§÷�×yý	áéÜ
Ú�ó[óëáéè¢áéØHÜcý	� ä;ØHÛªåoÜ[ØHæ§á°Ú�ÛéÛéå�ãºá�æ7ÞëÛ°Ú�èîßSã��/ýWè¢ñëßSÜ õ�ßíã¢Ú{å@èîñðÚ�è�� áéãKÎ��mÇðÉ � Î � ÍYÿ ���{� Ì�ËkÍYÈ�É ��� ÎkÈ�è¢ñ[Ú�Ü
�/ö � Ø�êSØHæ§äðÚ�Ùºß�ä[ÙîØoØ�×	ãºåoãºèîßSæ§ã�× ØHÙóëá��;ßSÙîßmÜ|è7ò ßmø�ßSÜ«êmØ�çyû�üWç�êSØHæ§ä[Ûéßmè¢ß{ô�Û°Ú�Ü[ÝHÞðÚ�Ý�ßSãSýëØHÜ[ß�ñðÚ�ãè¢Ø�ï-�
Ú)ä[Ú�Ùºèîá�êSÞëÛ°Ú�ÙÙºßSó[Þ[êkè¢áéØHÜ�ì'ßmè�õ�ßSßSÜ�èîñ[ß/Û�Ú�Ü[ÝHÞ[Ú�ÝHßSãmýðõ�ñ[á�ê�ñ�êSÚ�Ü«áéÜ��ðÞ[ßmÜ[êSß�è¢ñ[ß�ÙîßmãîÞ[Ûªè�Ø�×WêSØHæ§äðÚ�Ùºá�ãîØ�Ü
æ§ØHÙîß�è¢ñðÚ�Ü@è¢ñ[ßíãºåoãºèîßSæ§ã/è¢ñ[ßmæ)ãºßSÛªøHßSã�óëØ[ö � ñ[ßmÙîßk× ØHÙîß�ýJáéè�á�ã�æ)ØHÙºßíêmØHÜ|øHßSÜëá�ßSÜ|è7èîØ�êSØ�æ)äðÚ�ÙîßíäëÙîØoØ�×
ãºåoãuè¢ßSæ§ã7Ú�ã�ä[ÙºØ³Ø�×�ãºåoãuè¢ßSæ§ã�× Ø�Ù�èîñ[ß§á�Ü|è¢ßmÙîãîßmêmèîá�ØHÜ1Ø�×�èîñ[ßSáéÙ�Û�Ú�Ü[ÝHÞðÚ�ÝHßSã)òYäëÙîØMøoá�ó[ßmó1è¢ñëß)áéÜUèîßSÙºãîßSêkè¢áéØHÜ
á�ã�êSØ�çyû�ü�ç�êSØ�æ)ä[ÛéßmèîßMôkö�÷�ÜPäðÚ�Ùºè¢áéêSÞ[Û�Ú�ÙSý è¢ñëß§Ñ�Þëèîèîá�Ü[Ý�üJÛ�Ú�Ü[ß�Ú�ÜëóÃÛ�áé× èuçyÚ�Üëó³ç�ä[ÙºØ��ºßSêkè�ãuåoãºè¢ßmæ)ã�èîñðÚ�è.õ�ß
ãºèîÞ[óëå�Ú�Ùºß�ß��³ä'ØHÜ[ßSÜ|èîá°Ú�ÛéÛéå3ãuè¢ÙºØHÜ[ÝHßmÙ�èîñðÚ�Ü�è¢ñëß�ÙºßSãºØHÛ�Þëèîá�ØHÜ�äëÙîØoØ�×�ãuåoãºè¢ßmæKý áª×�Ú�Û�Û+ãuåoãºè¢ßmæ)ã�Ú�Ùºß�øoáéßmõ�ßSó
Ú�ã�ä[ÙºØ³Ø�×�ãuå³ãuè¢ßmæ)ã�× ØHÙ&�ØoØHÛ�ßSÚ�Ü3è�Ú�Þ³è¢ØHÛéØHÝHá�ßmã�á�Ü�óëá�ã��ºÞëÜ[êmèîáéøHß�Ü[Ø�Ùîæ)Ú�Û+× ØHÙºæKö

� ñ[ßSÙºß�õ�ßmÙîß�ãîßkøHßSÙîÚ�Û�Ú�èºè¢ßSæ§äëèîã�è¢Ø�êmØHæ7ì[áéÜ[ß7ÙîßSÚ�ãîØ�Ü[á�Ü[Ý3Ú�ì;Ø�Þëè�ß�
UÞðÚ<è¢á�Ø�Ü[ã�ØHÙ.áéÜ[ß�
UÞðÚ�Ûéáéèîá�ßSã�õ�áéèîñ
4 èîÙ¢Ú�ó[áªè¢áéØHÜðÚ�ÛcÛéØHÝHáéê�7§á�Üë× ßmÙîßSÜëêSß/ãºÞ[ê�ñ�Ú�ãª�ðÙºßSÝHß�ãºåoãºèîßSæ§ã.ØHÙ�!�ßmÜUè0�SßmÜ³ç�ãuè�å³Ûéß�ãºåoãºèîßSæ§ã�Ð´ü�áªè�Õ|ÔUý���ÙîÚHÕ % ý
!���/�$oý !2��ü~/�1FÖCöJ÷�Ü�è¢ñ[áéã�äðÚ�ä'ßSÙ�õ�ß�êSØHÜëãîá�óëßSÙ�èîñ[ß�Ú�ä[ä[ÙºØ|Ú�ê�ñ�Ø�×+��Ù¢Ú�� �!#"êSßmù�Ð���Ù¢ÚHÕ % Ö+èîñðÚ�è�Ú�ÛéÛ�ØMõ�ã�ØHÜëßè¢Ø/Ùîß{Ú�ãîØHÜ�Ú�ì;ØHÞ³è�áéÜ[ß�
UÞðÚ�Ûéáéèîá�ßSã�áéÜ�Ú<!�ßSÜ|è°�mßSÜ³ç�ãºè�åoÛ�ß�ä[ÙîØoØ�×Zãuå³ãuè¢ßmæKý[Ø�Ù�áéÜ�Ú�ÙºßSãîØ�Û�Þëèîá�ØHÜ)ä[ÙîØoØ�×Zãuå³ãuè¢ßmæ
õ�ñ[ßmÙîß�Û�áªè¢ßmÙ¢Ú�Ûéã�Ú�Ùîß.ÙºßSä[Û�Ú�êSßmó�ìUå)á�Üëß�
UÞðÚ�Ûéáéè¢áéßSã�ò èîñ[á�ã�Ú�ä[ä[ÙºØ|Ú�ê�ñ�ÝHßmÜ[ßSÙîÚ�Û�á �SßSã�ß{Ú�ÙºÛ�áéßSÙ£á�ó[ßSÚ�ã�Ø�×	Ñ�ñ|ø$�Ú�è�Ú�Û
Ð Þ[Ü[ä[Þ[ìëÛ�á�ãºñ[ßSó+ý	æ§ßSÜ|è¢áéØHÜ[ßmó�áéÜ ÐþüJÞ[óðÕ�Õ�ÖéÖ°ôkö ��Ù¢Ú�� �!#"êSßmù«êSØ�Ü[ãîáéó[ßSÙºã/Ú !�ßmÜ|è°�SßmÜ³ç�ãuè�åoÛ�ß§ß��oè¢ßmÜ[ãîáéØHÜ1Ø�×�è¢ñëßÑ�Þëèºè¢á�ÜëÝKüJÛ�Ú�Ü[ß�ä[ÙîØoØ�×£ãºåoãuè¢ßSæ�ö#!�Ùºá�ÝHØHÙºá�ßkøKßkè�Ú�Û�ö�Ð"!2��ü~/�1FÖ�êmØHÜ[ãîáéó[ßSÙºßSó1ãîá�æ§á�Û�Ú�Ù�ß��oè¢ßmÜ[ãîáéØHÜ1Ø�×�è¢ñëß
'ZØMø%�Ú�ã0�kç�*³ê�ñ[Ùºá&�uøHßmÙ�ä[ÙºØ³Ø�×+ãºåoãºèîßSæ�öJ÷�Üíè¢ñëá�ã£äðÚ�ä'ßSÙ�õ�ß�êSØHÜ[ãºá�ó[ßmÙ !�ßSÜ|è0�SßSÜoç�ãºè�åoÛéß.ß��oè¢ßmÜ[ãîáéØHÜ[ã�Ø�×cõ�ß{Ú�ù�ßSÙ
ãºåoãuè¢ßSæ§ãSú�è¢ñ[ß§Û�áª× èºçyÚ�Ü[ó³ç�äëÙîØ��ºßmêmè�ä[ÙºØ³Ø�×�ãºåoãuè¢ßSæ$Ú�Üëó@Û�áéÜ[ß{Ú�Ù�ä[ÙîØHÝ�Ù¢Ú�æ§æ)áéÜ[Ý[ö � ñ[ßmãîßíß6�oè¢ßSÜëãîá�Ø�Ü[ã/êSÚ�Ü
ì'ß�Ú�Û�ãºØ�êSØHÜ[ãºá�ó[ßmÙîßmó)Ú�ã~��Æ³!�ç�Ûéá�ù�ß�ß��oè¢ßmÜ[ãîáéØHÜ[ã�Ø�× è¢ÙºßSßkç�Û�áéù�ß�ì[ÙîÚ�Ü[ê�ñ³ç�Ú�Ü[ó³ç�êSÞëè�äëÙîØoØ�× ã�òYêmØHÜ[êSßmÙîÜ[áéÜ[Ý�Û�áª× èºç
Ú�Ü[óoç�ä[ÙºØ��ºßSêkèä[ÙîØoØ�×Zãuåoãºè¢ßmæ Ú�Üëó�ì[Ù¢Ú�Üëê�ñ³çyÚ�Üëó³ç�êmÞëè�ä[ÙºØ³Ø�× ã�ãîßmß�ý[ß�öÒÝëöéýcÐ"��Ú�ã0/-,Hý���Ú�ã°/�1FÖZÚ�Ü[ó3Ùîßk× ßSÙºßSÜ[êmßSã
è¢ñëßSÙîßmá�Ü ôiö
÷�Ü�èîñ[ß7× ØHÛéÛ�ØMõ�á�Ü[Ý)äðÚ�ÙîÚ�ÝHÙ¢Ú�ä[ñ[ã.õ�ß§ß6�³ä[Û°Ú�áéÜPá�ÜÃæ§ØHÙîß7óëßmè�Ú�á�Û	èîñ[ß�ä[ÙîØoØ�×£ãºåoãuè¢ßSæ§ã�õ�ß§ãºèîÞ[óëå�ý	Ú�Ü[ó

ÝHáªøHß�Ú�Ü«ØHÞëè¢Ûéá�Ü[ß�Ø�×£ØHÞ[Ù�ÙîßmãîÞ[Ûªè¢ãSö � ñëß�ä[ÙîØoØ�× ã�Ø�×£èîñ[ßSãºß7ÙîßmãîÞ[Ûªè¢ã�Ú�Ùºß/Ü[Ø�è�ñðÚ�Ùºócö � ñ[ß7æ)Ú�á�ÜKä[Þ[Ùºä;ØHãºß
Ø�×Zèîñ[ß�äðÚ�ä'ßSÙ�áéã�èîØ7ÙîßSÚ�Û�á �Sß�×YÚ�êmè¢ã�êSØHÜ[êmßSÙºÜ[á�Ü[Ý�ä'ØHÛªå³ÜëØHæ)á�Ú�Û ãîáéæ7Þ[Û°Ú<è¢á�Ø�Ü[ã�ì;ßkè�õ�ßmßSÜ�ãºåoãºèîßSæ§ãìðÚ�ãîßmó�ØHÜ
á�Üëß�
UÞðÚ�Ûéáéè¢áéßSã�Ú�Ü[ó�ì;ßkè�õ�ßmßSÜ§è¢ñ[ßmá�ÙWß6�³èîßSÜ[ãºá�ØHÜëãSýoÚ�Ü[ó�ãºè¢Ú�è¢ß�èîñ[ßÙîßmæíÚ�á�Ü[áéÜ[Ý.ØHä'ßSÜ 
UÞ[ßSãuè¢áéØHÜ[ãSö � ñ[ß�ØHä;ßmÜ

UÞ[ßSãuè¢áéØHÜ[ãSý êmØHÜ[êSÛéÞ[ãîáéØHÜ[ãáéæ)ä[Ûéá�ßmó3ì|å�ØHÞ[Ù�ÙîßmãîÞ[Ûªè¢ãmý Ú�Ü[ó�ÝHßSÜ[ßmÙ¢Ú�ÛZóëá�ãîêmÞ[ãîãºá�ØHÜKÚ�Ùºß�ÝHáéø�ßSÜ�á�Ü *³ßSêkè¢áéØHÜ�'³ö

(�)�*+*-,%. /0. 132�45.7698:. 2<;=*?>=@BAC>02�8�)�D9)�*FEF)�8G4545AC>HE0IKJ ß�Ü[ØMõ ó[ßmãîêSÙºá�ì'ß.ãîßkøHßmÙ¢Ú�ÛZä[ÙºØHä'ØHãîáªè¢á�Ø�ÜðÚ�Û
ä[ÙºØ³Ø�×�ãuåoãºè¢ßmæ)ã.× Ø�Ù�è¢ñëß7Û°Ú�ÜëÝHÞðÚ�ÝHß�Ø�×�ãuå³ãuè¢ßmæ)ã�Ø�×£Ûéá�Ü[ßSÚ�Ù�áéÜ[ß�
UÞðÚ�Û�áéèîá�ßmã�èîñðÚ�è�ñ[ÚMø�ß�Ü[Ø /�9:,mç�ãºØHÛ�Þëèîá�ØHÜëãSö
� Ø�ãîßmßíè¢ñðÚ<è/è¢ñëá�ã/Û�Ú�Ü[ÝHÞ[Ú�ÝHß§á�ã/êmØ�çyû�üWç�êSØHæ§ä[Ûéßmè¢ß�ý	èîÙ¢Ú�Ü[ãºÛ°Ú�èîß3Ú«êmÛ°Ú�ÞëãîßML�N�OQPRPRPSOTL�UíØ�×�Ú �Ø³Ø�Û�ß{Ú�Ü
× ØHÙºæ7Þ[Û°Ú�á�Ü Ñ�û�� á�Ü|èîØ@è¢ñ[ß«á�Ü[ßc
oÞ[Ú�Û�áªè�åVLCN%WXPYPRP:WZL[U�\ ,^] / òYá�Ü�õ�ñðÚ�è3× Ø�Û�Û�ØMõ�ã�õ�ß�õ�áéÛ�Û�ØHæ§áéè
4 ] /�7|ô�A³èîñ[ß�ØHìëè¢Ú�á�ÜëßSó�ãºåoãuè¢ßSæ�Ø�×�Û�á�Üëß{Ú�Ù£á�Ü[ßc
UÞðÚ�Û�áªè¢áéßSã�ñ[Ú�ã�è¢ñëß�ã¢Ú�æ§ß«/�9�,kç�ãîØ�Û�Þëèîá�ØHÜ[ã�Ú�ã�èîñ[ß.ØHÙºá�ÝHáéÜðÚ�Û
ãîßkè�Ø�×cêSÛ°Ú�Þ[ãîßmã�ò õ�ñëßSÙîß�,�êSØ�ÙîÙîßmãîä'ØHÜ[ó[ã�è¢Ø � ÙîÞëß�ý[Ú�Ü[ó /�êmØHÙîÙºßSãºä;ØHÜëó[ã�è¢Ø�� Ú�Û�ãºßMôkö�÷�Üíõ�ñðÚ�è�× ØHÛ�ÛéØFõ�ãJõ�ß
ó[ßmãîêSÙºá�ì'ß�ä[ÙîØoØ�×�ãuåoãºè¢ßmæ)ã�è¢ñ[Ú�è�Ú�Û�ÛéØMõ èîØ�óëßSÙîáªøHß)Ú�êSØHÜ|è¢ÙîÚ�ó[áéêmè¢áéØHÜ òYáCöÒß�öéýZè¢ñëß§áéÜ[ß�
UÞðÚ�Û�áéè�åT\e,Mô�áª×�Ú�Ü[ó
ØHÜ[Ûªå3áª×�èîñ[ß�ØHÙîáéÝHá�Ü[Ú�Û+ãºßmè�Ø�×	á�Ü[ßc
oÞ[Ú�Û�áªè¢á�ßmã�ñðÚ�ã�Ü[Ø�/�9:,mç�ãºØHÛ�Þëèîá�ØHÜëãSö

J ß�ãuè�Ú�èîß�èîñ[ß�á�Ü[áªè¢á�Ú�Û;áéÜ[ß�
UÞðÚ�Û�áéèîá�ßmãÚ�ã�ÚB�³á�ØHæ§ãSýëÚ�Ü[óKÚ�ó[ó�Ú�ÛéãîØ�è¢ñ[ß�ÚB�³áéØHæ)ã

�K_ ,`\5� òE,Mô

1



× ØHÙßkøHßSÙuå�ø�Ú�Ùîá�Ú�ì[Û�ß �·ö � ñëß�æ)Ú�á�Ü�óëßSÙîáªø�Ú�è¢áéØHÜ3ÙîÞëÛ�ß�á�ã
� N _ PRPRP _ � U� U
��� N�� � � �

ò õ�ñ[ßmÙîß � � Ú�Ùºß�ä;ØHãºáéèîáéøHß�ÙîÚ�è¢áéØHÜðÚ�Û;êSØHÜëãºè�Ú�ÜUèîã�ôiö òY1�ô

J ß£ê{Ú�Û�Û�èîñ[ß£Ú�ì;ØMø�ß�ä[Ùºßkç�ä[ÙîØoØ�×³ãºåoãºèîßSæ N	� ( ò�
 'Zá�Üëß{Ú�Ù·üJÙîØ�ÝHÙ¢Ú�æ§æ§á�Ü[ÝUôiö � Ø�ó[ßmãîáéÝHÜ/Ú�òYêmØHæ§ä[Û�ßkè¢ßMô
ä[ÙºØ³Ø�×£ãuå³ãuè¢ßmæKý·ØHÜ[ß/Ü[ßSßmó[ã�èîØ�ß��³ä[ÙºßSãîã�è¢ñëß7×YÚ�êmè.èîñðÚ�è�èîñ[ß7ø�Ú�Ùîá�Ú�ì[Û�ßmã�è¢Ú�ù�ß�ø�Ú�Û�ÞëßSã.áéÜ�B/ _ ,��Uö � ñ[ßSÙºßÚ�Ùºß�ãºßmø�ßSÙ¢Ú�Û·õ�Ú{åoã�èîØ§óëØ)áªè{ýðÚ�Üëó�ãºßmø�ßSÙ¢Ú�Û�êmØHÙîÙºßSãºä;ØHÜëó[á�Ü[Ý§ãºåoãuè¢ßSæ§ãSö

� ñ[ß�Û�áé× èuçyÚ�Üëó³ç�ä[ÙºØ��ºßSêkè�ä[ÙºØ³Ø�×�ãuå³ãuè¢ßmæ ò ��� ( ô�êSØHæ7ìëá�Ü[ßmã '·üâõ�áéè¢ñ�è¢ñëß�Ú�ó[ó[áéèîá�ØHÜ[Ú�Û;ÙºÞ[Û�ß
� _ �ò � ��W � òE,�\5�;ôîôWæ§Ø³ó�ò ��� \5�;ô òYä[ÙºØMø³áéó[ßSó�è¢ñëß�ÙºßSãºÞ[Ûéè�á�ãÛéá�Ü[ßSÚ�Ù�ôiö òK$Hô

� ñ[ß/Ñ�Þëèîèîá�Ü[Ý§üJÛ°Ú�Üëß�ä[ÙîØoØ�×	ãºåoãºèîßSæ$ò�� ( ô�êSØHæ/ì[á�Ü[ßmã³'�üâõ�áéèîñ�èîñ[ße!�ØHæ§ØHÙuåUçyÑ�ñ|ø%�Ú<è�Ú�Û;êSÞëè�ÙîÞëÛ�ß�ú
� \ �
� \�� ��� òYäëÙîØMøoá�ó[ßmó�èîñ[ß�êSØoß��§êSáéßSÜ|è¢ã�Ø�× � Ú�Ùîß�á�Ü|èîßSÝHßmÙîã�ô P òM(|ô

� ñ[ß�êSØ�æ)ä[ÛéßmèîßSÜ[ßmãîã�Ø�×h'	��ü áéã.ä[ÙîØMø�ßSóPá�ÜâÐ�ÑÑ�Õ�$�ÖCö � ñ[ß�êSØ�æ)ä[ÛéßmèîßSÜ[ßmãîã � Ø�×�Ñ�ü á�ã�äëÙîØMøHßmó1áéÜ
Ð"!�ØHæ ��$MÖ�ö
� ãºÞðÚ�Û�ÛªåHýZè¢ñëß§ãºá	�mß§Ø�×�èîñ[ß�ä[ÙîØoØ�×�á�ã�æ)ßSÚ�ãîÞëÙîßSó1Ú�ã�è¢ñëß§ÜUÞ[æ/ì;ßmÙ�Ø�×�ì[áªè¢ã�Ü[ßmßSó[ßmó@è¢Ø�õ�Ùîáªè¢ß�áªè{ö�÷�Ü

äðÚ�Ùuè¢áéêSÞ[Û�Ú�ÙSýoÚ�ÛéÛ;êmØ³ß��)êmá�ßmÜUèîã�Ú�Ùîß�õ�Ùîáéèºè¢ßmÜ3á�Ü3ìëá�ÜðÚ�ÙuåHö J ß�Ú�ÛéãîØ/êmØHÜ[ãºá�ó[ßmÙ�Ùîßmãºè¢Ùºá�êkè¢á�Ø�Ü[ã�Ø�×·ØHÞëÙ�ãºåoãuè¢ßSæ§ã� ( � ý!� ("� ý �#� ("� ýðßmèîê�öJõ�ñ[ßSÙºß�èîñ[ß�êSØoß��§êSáéßSÜ|è¢ã�Ú�Ùºß�ÿ � ÍyÎ � ÎkÈ¢Ë%$�õ�ÙîáªèîèîßSÜ�á�Ü 5 ��� ÈkÌ<ö
&M2�4T8G)('*):I û�Ø�èîß�èîñðÚ�è�ä;ØHÛªåoÜ[ØHæ§á°Ú�Û�ç�ãîá �Sß�ò × ØHÙ£ß��ëÚ�æ§ä[Û�ß{ô�Ñ�ü$N£ä[ÙîØoØ�× ã£êSØHÙºÙîßmãîä'ØHÜ[ó3è¢Ø�ä;Ø�ÛéåoÜ[ØHæ§á°Ú�Û�ç
ãîá �Sß)Ñ�üaä[ÙºØ³Ø�× ã.õ�áéè¢ñPêmØ³ß��)êmá�ßmÜUèîã�ì'ØHÞ[Üëó[ßSó�ì|åPÚ�ä'ØHÛªå³ÜëØHæ)á�Ú�Û�á�Ü�è¢ñëß§ÛéßSÜ[Ý�è¢ñPØ�×�á�Ü[ä[Þ³è)òCÚ�Ü[óPøoá�êmß
øHßmÙîãîÚ|ôkö � ñ[ß�Û°Ú�èºè¢ßmÙãºåoãºèîßSæ õ�Ú�ã�êmØHÜ[ãºá�ó[ßmÙîßSó+ýðß�öþÝ[öéýðáéÜ1Ð"�ü�Ó�Õ '³ý�!���ü~/�1MÖ�ö
üJÞ[ó[Û3�Ú�ù#Ð´ü�ÞëóðÕ|Ô�Ö.äëÙîØMøHßmó Ú�Ü ß6�ëä'ØHÜ[ßmÜ|è¢á°Ú�Û�Û�ØMõ�ßmÙ3ì'ØHÞ[Ü[ó ØHÜ è¢ñëßÃãîá	�mßÃØ�×7Ñ�ü-ä[ÙºØ³Ø�× ãmö ��Ú�ãºñ

Ð���Ú�ã°/-,�ý���Ú�ã°/�1MÖ	äëÙîØMøHßmóPÚ�Ü«ß6�ëä'ØHÜ[ßmÜ|è¢á°Ú�Û�ÛéØMõ�ßmÙ�ì'ØHÞ[Ü[óKØHÜKèîñ[ß�ãºá	�mß/Ø�×~'	��ü ä[ÙºØ³Ø�× ãmö³!�Ùºá�ÝHØ�Ùîá�ßkø3ßkè
Ú�ÛCö Ð"!���ü~/�1<Ö�ä[ÙîØMøHßmó�èîñðÚ�è§Ñ�ü$N/ä[ÙîØoØ�× ã�ò ãîßmß�Ó�ßmæíÚ�Ùºù ,Fô�ê{Ú�Ü ì'ß�ä;Ø�ÛéåoÜ[ØHæ§á°Ú�ÛéÛéå«ãîá�æ/Þ[Û°Ú�èîßSó áéÜ Ú
ÝHßmÜ[ßSÙîÚ�Û�á �{Ú�èîá�ØHÜ3Ø�×\'	��ü$Nkö
÷�Ü·*oßSêmèîá�ØHÜ�$.õ�ß�ä[ÙºØMøHßè¢ñðÚ<è3'+��ü$N�ê{Ú�Ü§ì;ß�ä'ØHÛéåoÜ[Ø�æ)á�Ú�Û�Ûªå�ãîáéæ7Þ[Û°Ú<è¢ßSó�áéÜ)Ñ�ü%Nkö J ßó[Ø�Ü[Ø�è�ùUÜ[ØMõ

õ�ñ[ßkè¢ñ[ßmÙ�è¢ñëß/ÙîßmãºèîÙîá�êkè¢áéØHÜKØ�ÜKè¢ñëß�êmØ³ß��)êmá�ßmÜUèîã.ê{Ú�Ü«ì'ß�ÙºßSæ§ØFø�ßSócö³��ØFõ�ßmø�ßSÙmýcáéè�ê{Ú�Ü«ì'ß/Ùîßmæ)ØMø�ßSóK× Ø�Ù
Ú�!�ßmÜ|è°�SßmÜ³ç�ãuè�åoÛ�ß�ß��oè¢ßmÜ[ãîáéØHÜ«Ø�×�è¢ñëßSãîß�ãºåoãuè¢ßSæ§ã�ó[ßSãºêSÙîáéì;ßmóKì'ßSÛéØMõ�ö

,�)�8.-./0213 2.'54 .76 2�>?1%8 2�>:9 . 1 / @C2 2<; 132�>H.RAC*->H. I �ðØHÛéÛ�ØMõ�á�Ü[Ý8��Ù¢Ú��Y�!#"êSßSù�=þã�Ð"��Ù¢Ú�Õ % Ö|ó[ßkïðÜ[áªè¢á�Ø�Ü�Ø�×[Ó�ò�Ñ�ü£ôiýõ�ß�óëßmïðÜ[ß�Ú�Ü�ß6�oè¢ßSÜëãîá�Ø�ÜKÓ�ò�>�ô�Ø�×	Ú�Ü|å�ä[ÙºØ³Ø�×·ãºåoãºèîßSæ?> Ú�ã�× Ø�Û�Û�ØMõ�ãmö � ñ[ß�Û�áéÜ[ßSã�Ø�×·è¢ñ[ß�Ü[ßkõ ãuå³ãuè¢ßmæ
Ú�Ùºß)ãºßmè¢ã�Ø�×Ûéá�Ü[ßmã � � Ø�×7>3ö J ß)óëßSÜ[Ø�èîß)èîñ[ßSãºß)ãºßmè¢ã�ì|å1óëá�ã��ºÞëÜ[êmèîá�ØHÜ[ãA@Mú/ß�öÒÝëöéý � NCB PRPRP+B �(D ö � ñ[ß
ó[ßmÙîáéø�Ú�èîá�ØHÜ�ÙºÞ[Û�ßmã�Ú�Ùîß§ò õ�ß�ó[ßSÜëØ�è¢ß�ì|åFEÚ�Ü�Ú�Ùºì[áéèîÙ¢Ú�Ùuå3ó[áéã��ºÞ[Üëêmè¢áéØHÜ�Ø�×	Û�á�ÜëßSãØ�×G>§ô

� N B E _ PRPRP _ � U B EH B E ò ä[ÙîØMøoá�óëßSóJIAK�LNMNMNMOL IQPR á�ã�Ú7ø�Ú�Ûéá�ó�ó[ßmÙîáéø�Ú�èîá�ØHÜ�ãuè¢ßmä«Ø�×G>§ôiý ò '�ô
S ��X�SZL�WIa6X�i�HEXGN3[IJKaja�|:LMiRLMXKHEf |�acJ�ac]IJ�^ZN6WB��]BN���H��cTVH0OEN�]BLMH+S"XGSZLUTWVYX[ZQVY\+]�^`_aXO_c�.S"X�QRajH_L�WIa�X�FBN°�cHnJYH�|�]RXPN`XKSUa�WVL |�acJ

LKa�f H�LMiRLMXKHEfgLGa�|-SUWIH2b�]BN�^bSbXKSUH_L�XYFBN`XlFVN°��H�WIa&xdcRr�t{LMac^b]RXYSbacWBL_o
e ��|�a�WIHgacf8SbXYL~XKFIH N`µRSbacfgLg�vr0���:XYFIHEW<XYFIH&JYH_LK]I^bX~H�µjXKH_WBQIL�XYa�LMiRLMXKH_f L~FBN°�jSbWI�ªWIagfhTiXO_kjd_Ale� N�WBQ<WIa�X�®v]BLvX8xdcjr°�

LKa�^U]RXKSUa�WBL_o
m2n µIO�H_[RX�|�a�J+o«SbWs��wj�¯o
p D:a ]IWBQIHEJPLvXPN6WBQ�d�FjiXYFISUL�HEµ�XYHEWBLKSUa�W SZLeO_N6^U^bH0Qrq�H_WcX�sEH_WRt�LMXvij^bHc�~XYJYN�WBLv|�acJKf N QRSUL ®v]IWBO�XKSUa�W SbW�XYa N LKH2b�]IH_W�X

tvu Sxw2yAyAy<w uxz o

$



E
E B � _ òK�Hô

� B � B E
� B E P ò�Ô�ô

û�Ø�è¢ßíèîñðÚ�è�ØHÜ[ßíê{Ú�ÜâØHæ§áéè \e,�× ÙºØHæ \2, B PRPRP�ì'ßSê{Ú�Þ[ãîß3èîñ[ß�êSØHÜ|èîÙ¢Ú�ó[áéêmèîá�ØHÜ \2,�á�ã7ßSÚ�ãîáéÛéåPè¢ÙîÚ�Ü[ãyç
× ØHÙºæíÚ�ìëÛ�ß�á�Ü|è¢Ø/Ú�Ü|åíØ�è¢ñ[ßmÙ�á�Üëß�
UÞðÚ�Ûéáéè�åHö	÷�×Zè¢ñ[ß�Û�á�ÜëßSã£Ø�× > Ú�Ùîß�áéÜ[ß�
UÞðÚ�Û�áéèîá�ßmã£áéÜ·/�9:,mç�ø�Ú�Ùºá°Ú�ì[ÛéßSãmýHõ�ß�Ú�ó[ó
Ú�ÛéãîØ�è¢ñ[ß�ÚB�³áéØHæ

� \ , B \ � ò × ØHÙ�Ú�ø�Ú�Ùîá�Ú�ì[Ûéß �;ô ò % ô
òYØ�è¢ñ[ßmÙºõ�á�ãºß.ØHÜ[ß�ÜëßSßSóëã�Ú�Ü[Ø�èîñ[ßSÙ�ÜëØ�è¢áéØHÜ3Ø�×·è¢ñëß.Ü[ßSÝHÚ�è¢áéØHÜ ôköWû�Ø�èîß�è¢ñðÚ<è�õ�ñ[á�Ûéßª'·ü áéã�Ü[Ø�è�Ú7êSØHæ§ä[Ûéßmè¢ß
Ùîßk× Þëè�Ú<è¢á�Ø�Ü�ãuåoãºè¢ßmæ × ØHÙãºåoãuè¢ßSæ§ã�Ø�×�áéÜ[ß�
UÞðÚ�Û�áéèîá�ßmã�á�Ü /�9�,kç�ø�Ú�Ùîá�Ú�ì[ÛéßSãSý³Ó�òK'·ü£ô�ÿ�Ë/êmØHæ§ä[Û�ßkè¢ß�ö

��Ù¢Ú��Y�!#"êSßSù«Ð���ÙîÚHÕ % Öcä[ÙºØFø�ßSó�Ú�Ü�ß6�ëä'ØHÜ[ßmÜ|è¢á°Ú�Û+Û�ØMõ�ßSÙ�ì'ØHÞ[Üëó�ØHÜ3è¢ñ[ß�ãîá	�mß.Ø�×�Ó�ò�Ñ�ü$Nîô�ä[ÙºØ³Ø�× ãSö���Ú�ãºñ
Ð���Ú�ã°/-,�ý���Ú�ã°/�1FÖ	äëÙîØMøHßmóÃÚ�Ü«ß6�³ä;ØHÜëßSÜ|è¢á�Ú�Û·Û�ØMõ�ßmÙ�ì'ØHÞ[ÜëóK× ØHÙ�ì[Ù¢Ú�Ü[ê�ñ³çyÚ�Ü[ó³ç�ì'ØHÞ[Üëó òCÚ§Ùîßmãºè¢Ùºá�êkè¢ßSóKê{Ú�ãºß
Ø�×�è¢ÙºßSßkç�Û�áéù�ß�Ó�ò � ôºô '	��ü ä[ÙîØoØ�× ãSö÷�Ü�*³ßmêmèîá�ØHÜ1�õ�ß�Ø�ì[ãîßmÙºøHß�è¢ñ[ß�ÙîßmÛ°Ú�èîá�ØHÜ[ãì'ßmè�õ�ßSßmÜÃÓ�òK'·ü£ôký'Ó/òM'	��ü£ôÚ�Ü[ó«Ó/òCÑ�ü£ôkö ÷�Ü�*³ßmêmèîá�ØHÜ (
õ�ß�äëÙîØMøHß�è¢ñðÚ<è � ãîßSáªè¢áéÜ3è�Ú�ÞëèîØHÛ�Ø�ÝHá�ßmã�ñðÚ{øHß�ãîñëØHÙºè�ä[ÙºØ³Ø�× ã�á�Ü�Ó/òM'·ü�ôiýëè¢ñëß�õ�ß{Ú�ù�ßSãuè�Ø�×	èîñ[ßSãºß�ãuåoãºè¢ßmæ)ãmö

� � �����
	��� �������
	����7½ÃÁ � �����
	
&�� �#� (����0.�&�� � (���I � Ùîáªø³á�Ú�Û�ÛªåHýSÓ/òM'�ü£ô+ä[ÙºØ³Ø�× ã+× ØHÙîæaÚ�ãîÞ[ìëãîßmè	Ø�×³Ó�òK'	��ü�ô'ä[ÙîØoØ�× ãSö�÷�è·á�ã+Ü[Ø�è·ñðÚ�Ùºó
è¢Ø�ãºßSß�è¢ñðÚ<è�Ú�Û�ãîØ�Ó�òK'·ü£ô�ä'ØHÛéåoÜ[ØHæ§á°Ú�Û�Ûéå�ãºá�æ7ÞëÛ°Ú�èîßSãÓ�òK'	��ü£ôký[áCöÒß�öéýëèîñ[ßSãºß�ãuåoãºè¢ßmæ)ã�Ú�Ùºß�ÇðÉ � Ì � É<Ï�ÿ ���{� ÌÎ���5oÿ! ��� Î � ÍCö
(�)�*FD *-.RA 1�A�*?> ):I Ó/òM'·ü�ô�ä'ØHÛéåoÜ[Ø�æ)á�Ú�Û�Ûªå�ãîá�æ/Þ[Û°Ú�èîßSãÓ�òK'	��ü£ôký
" È¢ÉMÉyÊ$# � ñ[ß�ØHÜëÛéå�ó[á��;ßSÙºßSÜ[êmß3ì'ßmè�õ�ßSßSÜâè¢ñëßSãîß)è�õ�ØPãºåoãuè¢ßSæ§ã�á�ã�è¢ñ[ß)ÙîÞ[ÛéßÃòM$|ô�Ø�×èîñ[ß3ìðÚ�ãºá�ê)ãºåoãºèîßSæ�ý
Ú�Ü[ó�è¢ñëß�ãºá�æ7ÞëÛ°Ú�èîá�ØHÜ)Ø�×�èîñ[á�ãÙºÞ[Û�ß§ò á�Ü[ãºá�ó[ß§òB'Hôîô�áéÜKÓ�òK'·ü£ô�á�ãg
UÞ[áªè¢ß�ãîáéæ)äëÛ�ß&%mú

� B E �M\ , B \ �
� � W � ò�,�\T�;ôWæ)ØoóKò�� � \5�;ô B \ � B E � B E� � W � ò�,�\5�;ôJæ§Øoó«ò � � \5�;ô B � � W � ò�,�\5�;ôJæ§Øoó«ò � � \ �;ô B E

� � W � òE,�\T�;ôWæ§Ø³óKò���� \5�;ô B E
� ñ[ßH�ºÞ[ãuè¢áªïðê{Ú�èîá�ØHÜ�Ø�×[èîñ[ß�ï[Ùîãºè�ãºèîßSä�á�ã	Ú�ã�× ØHÛ�ÛéØFõ�ãmö J ß�ãîÞ[æ � õ�áªè¢ñ7� \ ,�æ7Þ[Ûªè¢á�äëÛ�á�ßmó�ìUå�Ú�êSßSÙuè�Ú�áéÜ

êSØoß��§êmá�ßSÜ|è�ò áé×Zèîñ[ß.êSØoß��§êmá�ßSÜ|è�áéã�Ü[ßmÝ|Ú�è¢áªøHß�ý³õ�ß�Þ[ãîß.èîñ[ß�ÚB�³á�Ø�æ , \��KáéÜ[ãºèîß{Ú�ó�Ø�× ��\ , B�\ �lAëè¢ñëßSÜ
õ�ß�Ùºß{Ú�ê�ñ«èîñ[ß�ÝHØ|Ú�Û·Ú�Û�ÙîßSÚ�óëå�Ú<× è¢ßSÙèîñ[ß�ï[Ùîãºè�ãºèîßSä ôiö�û�Ú�æ)ßmÛéå�ýðÛ�ßmè � 
(' � W�) W�*§ý � 
(+ � W�,�W-*
ò õ�ß�ê{Ú�Ü�õ�Ùºáéè¢ß�ãîØ�ì;ßmê{Ú�Þëãîß)ò � �7W � òE, \ �;ôºôJæ§Øoó«ò � � \ �;ô�áéãÛ�áéÜ[ß{Ú�Ù¢ôkö � Ø�ÝHßkè � �7W � ò�,$\�;ôJæ§Øoó
ò�� � \T�;ôG
 ò.' W/)$\0,oô � W-, W-* × ÙºØHæ � Ú�Ü[ó � \ ,)òYÙîßmãîäcöªýl,�\5�;ôkýëõ�ß%�ºÞ[ãºè�Ú�ó[ó1ò.)$\0,oôSò � \ ,Mô
è¢Ø � ö � ñëß��ºÞ[ãuè¢áªïðê{Ú�èîá�ØHÜ�Ø�×	èîñ[ß�ãîßSêmØHÜ[óKãºè¢ßmä«áéããîá�æ§á�Û�Ú�ÙSö
132 H_JKH~N�WBQ³SUWªd�FBN`X�|�ac^b^Ua`dlL_��d�H�QRagWIa�XGf H_WcXYSbacWªJK]I^UH_L�� ´c�GN�WBQe���6��HEµj[B^bSZO�SbXK^Ui³d�FIH_W ]VLMSUWI� XKFBHEfªo

(



&�� � (�� �0.J&�� � (���I Æ�Ý|Ú�áéÜcý�Ó/òM'�ü£ôíä[ÙºØ³Ø�× ã3× ØHÙîæ ÚãîÞ[ì[ãºßmèKØ�×�Ó/òCÑ�ü£ô�äëÙîØoØ�× ãSö J ßÃó[ØâÜ[Ø�è
ùUÜ[ØMõ õ�ñ[ßkè¢ñ[ßmÙ�Ó�ò�Ñ�ü£ôWê{Ú�Ü)ì;ß�ä'ØHÛéåoÜ[Ø�æ)á�Ú�Û�Ûªå�ãîáéæ7Þ[Û°Ú<è¢ßSó�áéÜ)Ó�òK'·ü£ôkö���ØMõ�ßkøHßSÙmýëä[ÙºØ³Ø�× ã�õ�áªè¢ñ�á�Ü|èîßSÝHßmÙ
êSØoß��§êmá�ßSÜ|èîã�õ�ÙºáéèîèîßSÜ�á�Ü�Þ[Ü[Ú�Ùºå�êSÚ�Ü�ì;ß�ä'ØHÛéåoÜ[ØHæ§á°Ú�Û�Ûéå7ãîá�æ/Þ[Û°Ú�èîßSó�Ú�ã× ØHÛéÛ�ØMõ�ãSö
� 2<4T4T8 )FI �.ßkïðÜ[ß ��� ò��/ô���� \
	 B�	 \ , \��íö�÷�×��êSØHÜ|è�Ú�á�Ü[ã�ØHÜ[Ûªå�áéÜUèîßSÝHßmÙ�êSØoß��§êSáéßSÜ|è¢ãmý
è¢ñëßSÜ�è¢ñ[ßmÙîß�áéãÚ7ó[ßSÙºáéø�Ú�èîá�ØHÜ3Ø�× ��� ò��7ô�áéÜ�Ó/òM'·ü%Nuô�Ø�×�ãîá	�mß.ä'ØHÛéåoÜ[ØHæ§á°Ú�Û'áéÜ3è¢ñ[ß�Ú�ì[ãîØHÛéÞëè¢ß�ø�Ú�Û�Þ[ß.Ø�×�	Ãý
è¢ñëß�Ú�ì[ãîØHÛéÞëè¢ß.ø�Ú�ÛéÞ[ßSã�Ø�×�è¢ñëß�êmØ³ß��§êSá�ßmÜ|è¢ã�Ø�×��§ý Ú�Ü[ó�è¢ñëß�ÜUÞ[æ/ì;ßmÙ��PØ�×�ø�Ú�Ùîá�Ú�ì[ÛéßSãÚ�äëä;ßSÚ�ÙîáéÜ[Ý�á�Ü��)ö
" È¢ÉMÉyÊ$# � ñ[ß�ä[ÙîØoØ�×	ÝHØoßSãì|å�á�Ü[óëÞ[êmèîá�ØHÜ�ØHÜ�èîñ[ß�ÜoÞëæ7ì;ßmÙ�Ø�×�æ§ØHÜ[Ø�æ)á�Ú�Û�ãmö � ñ[ß�ìðÚ�ãºß�× ØHÛ�ÛéØFõ�ãóëá�ÙîßmêmèîÛéå
ßSáªè¢ñ[ßmÙJ× ÙîØHæ¥èîñ[ß�ÚB�³á�ØHæ ò % ôWØHÙJè¢ñëß�ÚI�ëáéØHæ§ã�ò�,Fôkö J ß�Ü[ØMõ ãºÞ[ä[ä'ØHãîß�è¢ñðÚ<è£èîñ[ßSÙºß�áéã£Ú�ä'ØHÛéåoÜ[Ø�æ)á�Ú�Ûªç�ãîá	�mß
ó[ßmÙîáéø�Ú�èîá�ØHÜ�Ø�× ��� ò��.ô�× ØHÙ	ßmøHßmÙºå L�ý|Ú�Ü[ó�ä[ÙîØMø�ß � U|ò�� W ' �;ôiýHõ�ñ[ßSÙºß%�§á�ãWÚ�ø�Ú�Ùîá°Ú�ì[Û�ß�Ú�Ü[ó�'�á�ã�Ú.êSØHÜ[ãuè�Ú�Ü|èSö
'Zßmè '�� /Kò è¢ñ[ß�ä[ÙºØ³Ø�×	× ØHÙ�èîñ[ß�ê{Ú�ãºß '�� /�á�ããºá�æ§á�Û°Ú�Ù�ô � ñëßSÜ

� \�� B ��\ , \�� � \5� B � \ ,
�VW-' � \�� B ��\ , \ ò��QW-' �;ô B � \ , � \ ò�� \/'oô B ò���\0'oô	\ , \��

�VW-' � \��vB ��\ , \ ò��QW-' �;ôGB ò�� \0'oô \ , \�� ,�\5�
�QW-' � \��vB!� \ , \ ò��QW�' �;ô P

û�Ø�è¢ß�è¢ñðÚ�è�è¢ñëßíãîÞëì[ãîêmÙîá�ä³è¢ã"�Ãè¢ñðÚ<è�õ�ßíÞ[ãºßíáéÜ�èîñ[ß)õ�ñ[Ø�Û�ß§á�Ü[ó[Þëêmè¢áéØHÜP×YÚ�Û�ÛWáéÜ|è¢ØKèîñ[ß§á�Ü|è¢ßmÙºø�Ú�Û�#$	�W
æ§á�Ü&%�' L N�(�)��+*,*�	 W�æ)ÚB�-%�' L N�(�).�0/PòYß6�ëêmßSäëè�× ØHÙ�èîñ[ß�è¢Ùîáªøoá°Ú�Û;ê{Ú�ãºßSã�ôiö
&M2�4T8G)('
1 I û�Ø�èîß�èîñðÚ�è�áéÜ'ZßSæ§æíÚ ,/õ�ß�æíÚ�ù�ß/ßmãîãîßmÜ|è¢á°Ú�ÛWÞ[ãîß/Ø�×3��Æ³!�ç�Ûéá�ù�ßSÜ[ßmãîãSöª� Ø�Ù�ÚíèîÙîßSßiç�Ûéá�ù�ß
ä[ÙºØ³Ø�×yý�õ�ß)õ�ØHÞëÛ�óÜ[Ø�è7ì'ß3Ú�ì[Ûéß)èîØ�ì;Ø�Þ[Ü[ó@èîñ[ßíÜUÞ[æ7ì'ßSÙ/Ø�×Û�áéÜ[ßSã�á�Ü1ØHÞ[Ù/äëÙîØoØ�×Þ[ãºá�Ü[Ý«èîñ[ßíì'ØHÞ[Üëó[ã
#$	 W æ§á�Ü %�' L N�(�) �+*,*�	 W æíÚB� %�' L N�(�) �0/íØHÜ2�;ýðì'ßSêSÚ�Þ[ãºß�ãºØHæ§ß�Û�á�ÜëßSã�õ�ØHÞ[Û�ó�Ú�äëä;ßSÚ�Ùß��³ä'ØHÜ[ßSÜ|èîá°Ú�ÛéÛéåæ)Ú�Ü|å3è¢áéæ)ßmãSö
û�ØMõaèîñ[ß�ãîáéæ7Þ[Û°Ú<è¢á�Ø�Ü3Ø�×�òM(Uô�ò á�Ü[ãºá�ó[ß�ÙºÞ[Û�ß§òB'Hôîô�× ØHÛéÛ�ØMõ�ã�× ÙîØ�æ 'ZßSæ§æíÚ·,�ú
� \ � B E \ � W 3 �-4 B � \ � ���

3 �-4 \ � B E B � \�� � �
E B � \ � � �

ãîáéÜ[êSß53 �-4 \ � � /ëö � ñ[áéãá�æ§ä[Û�áéßSã£è¢ñ[ß�× ØHÛéÛ�ØMõ�á�Ü[Ý/ä[ÙîØHä'ØHãºáéè¢áéØHÜcö
(�)�*FD *-.RA 1�A�*?>61 I ÷�×ZÛ�áéÜ[ß87 ñðÚ�ã£Ú�ä;ØHÛªåoÜ[ØHæ§á°Ú�Û�ç�ãîá �Sß�Ó/òCÑ�ü$NîôJóëßSÙîáªø�Ú�è¢áéØHÜ�× ÙîØHæ ãºßmè�Ø�×cÛéá�Ü[ßmã �:9 � � �<;>= ýè¢ñëßSÜ27 B E1ñðÚ�ã�Ú�ä;Ø�ÛéåoÜ[ØHæ§á°Ú�Û�ç�ãºá	�Sß�Ó�òK'·ü$Nºô�ó[ßSÙºáéø�Ú�èîá�ØHÜ3× ÙºØHæ?�:9 � B E5� �<;�= ö

? � ÀA@�B�½�ÀAC Å&�D@�EWÅ>C Â5@&��¾JÅSÀ§½ ÀGF(����� Å{½ ���
HDI 2S*F)�2�4 ):I �WøHßSÙuå<'	��üÃä[ÙîØoØ�×³õ�ñ[ØHãîß�Û�á�ÜëßSã·êSØHÜ|è¢Ú�á�Ü�ØHÜ[Ûéå�áéÜ|è¢ßSÝ�ßSÙ�ÜoÞëæ7ì;ßmÙîã	ê{Ú�Ü7ì'ß�è¢Ù¢Ú�Ü[ãº× ØHÙºæ)ßmó
á�Ü|èîØ7Ú�êmØHÙîÙºßSêkè�Ñ�üâä[ÙîØoØ�×ZØ�×cãîá	�mß�ì'ØHÞ[Ü[óëßSó3ì|å)Ú/ä'ØHÛéåoÜ[ØHæ§á°Ú�Û[á�Ü§è¢ñ[ß�ãîá	�mß�Ø�×+è¢ñ[ß�ØHÙîáéÝHá�ÜðÚ�Û[ä[ÙîØoØ�×·Ú�Ü[ó
è¢ñëß�Ú�ì[ãîØHÛéÞëè¢ß.ø�Ú�ÛéÞ[ßSã�Ø�×�è¢ñëß�êmØ³ß��§êSá�ßmÜ|è¢ãSö
� *F)�*-@C@C8�)�/*):I Ñ�ü$Nä'ØHÛªå³ÜëØHæ)á�Ú�Û�Ûªå�ãîáéæ7Þ[Û�Ú�è¢ßmã&'+��ü$Niö
" È¢ÉMÉyÊ7ÉyÊKJMLðÎ�É<È¢ÎkÏON # J ßãîñ[ØMõ�ñ[ØMõ�è¢Ø.ÙºßSä[Û�Ú�êSßÚ�Ü�Ú�ä[ä[Ûéá�ê{Ú<è¢á�Ø�Ü�Ø�×	òM$|ô	ì|å/Ú�Ñ�ü�ó[ßmÙîáªø�Ú<è¢á�Ø�Ücö\*oá�Ü[êmß
ò � ��W � ò�,�\5�;ôîôWæ§Ø³óKò�� � \T�;ô�á�Ü1òM$|ô�á�ãÛéá�Ü[ßSÚ�ÙSýoõ�ß�ê{Ú�Ü�Ùîßmä[ÙîßmãîßmÜUè � Ú�Ü[ó � Ú�ã

�VW-+ _ òCÕHô
�VW6�S� _ òE,R/|ô

'



Ùîßmãîä'ßSêkè¢áéø�ßSÛªåHýðõ�ñ[ßSÙºß ��Ú�Üëó +.Ú�Ùîß�á�Ü|è¢ßmÝHßSÙºãSö3��ßmÜ[êSß�ý	ò � � W � òE,�\5�;ôºôWæ)Øoó�ò�� � \5�;ôG

�VW-+ � òE,�,Fô

á�ã�õ�ñ[Ú�è�õ�ß�ñðÚ{øHß�è¢Ø§ó[ßmÙîáéø�ß�ö
J ß�ä[ÙºØMøHß�ìUå�áéÜ[ó[Þ[êkè¢áéØHÜ�ØHÜ +�è¢ñðÚ<è�õ�ß�ê{Ú�Ü�ó[ßmÙîáéø�ß�áéè�á�ÜKÑ�ü áéÜ�æíÚB���V1 + _ , �/ãuè¢ßSäëãSö��á�Ùºãºè�Ø�×�Ú�ÛéÛ�ýëáª× + ] ��ØHÙ + � /³ý[è¢ñ[ßmÜò�,�,Fô�á�ã�Ú�Ü[Ø�Ü[Ü[ßSÝHÚ�è¢áªøHß�Û�áéÜ[ß{Ú�Ù�êSØHæ7ìëá�ÜðÚ�èîá�ØHÜ�Ø�×�ßmáéè¢ñëßSÙ�òCÕHô

ØHÙ/òE,R/Hô�õ�áªè¢ñ«ÚB�³á�ØHæ§ãSö � ñ[ßSÙºßm× ØHÙºß�ý;õ�ß/êSÚ�Ü�Ú�ãîãîÞëæ)ß�è¢ñðÚ�è�/�� +0� ��A'áéÜ«äðÚ�Ùºè¢áéêSÞ[Û�Ú�ÙSý�+7] ,Hý �
] 1³ö
� ñ[ß�á�Ü[óëÞ[êmèîá�ØHÜ�ìðÚ�ãîß�á�ã�èîñoÞëã + � /ëö

J ß�Ü[ØMõ#äëÙîØMøHß�è¢ñëß�áéÜ[ó[Þ[êkè¢áéØHÜ�ãºè¢ßmäcö3��á�Ùºãºèõ�ß�æ)Ú�ù�ß�Ú§Ûéá�Ü[ßSÚ�Ù�êSØ�æ7ì[á�Ü[Ú�è¢áéØHÜ
ò�,`\ N

U ôSò��VW-+mô W N
U ò��=W6���;ô òE,I1Hô

Ú�Ü[ó�ÙîØ�Þ[Ü[ó�áéèèîØ
�VW � Waò.+$\ ,Fô P òE,R$|ô

÷�× + 
 ,Hýëõ�ß/Ú�Ùîß�ó[ØHÜëßíò õ�ß%�ºÞ[ãuè�æ§Øoó[áé× å§è¢ñ[ß�Ûéá�Ü[ßSÚ�Ù�êSØ�æ7ì[á�Ü[Ú�è¢áéØHÜPòE,R1Hô�ì|å�Ú�ó[ó[áéÜ[Ý�ò�� \ ,Fô �;ôkö
� è¢ñ[ßmÙºõ�á�ãºß�ýUõ�ß�ê{Ú�ÜíÚ�äëä[Ûéå7èîñ[ß�á�Ü[ó[Þëêmè¢áéØHÜ�ñ|å³ä'Ø�èîñ[ßSãºá�ã�è¢ØíòE,R$|ô�ÙºßSä[ÙºßSãºßSÜ|è¢ßmó�Ú�ã�òC��W �;ôSWò + \�,Mô

Ú�Ü[ó òE,R/|ô�Ùîßmä[ÙîßmãîßSÜ|èîßSó1Ú�ã�ò�� W=�;ô9W ò�� \ ,Fô �·ö � ñ[ßmÜÃá�Ü�æ)ÚB���V1[ò.+ \ ,Fô _ ,�� � 1[ò.+ \ ,Fô�ãºèîßSä[ã.õ�ß
ê{Ú�ÜKó[ßmÙîáªøHß)òC�VW �;ôHW>ò +$\ ,Fô �·ý[õ�ñ[áéê�ñKáéã�è¢ñ[ß�ó[ßmãîáéÙîßSóKá�Ü[ßc
UÞðÚ�Û�áªè�åHö
÷�èá�ã�êSÛ�ßSÚ�Ù�èîñðÚ�è�èîñ[ß�êSØoß��§êmá�ßSÜ|èîãá�Üíèîñ[ß�ØHìëè¢Ú�á�Ü[ßmó3ä[ÙºØ³Ø�×�Ú�Ùîß.ì'ØHÞ[Ü[óëßSó�ì|å�Ú7ä'ØHÛéåoÜ[ØHæ§á°Ú�Ûðá�Ü3è¢ñëß

ØHÙºá�ÝHáéÜðÚ�Û'êSØoß��§êSáéßSÜ|è¢ãmö

� ����À)¿W¾��Ã¿JÀ�ÀGF E ÀGF
	!E��.Åm¾JÅ{½ ¾ �7Â«¾�ÀA@SÀ�)Å���E
� ñ[áéã�ãºßSêkè¢á�Ø�Ü�ÙºßSãºßSæ7ì[ÛéßSã�Ð"!2��ü3/�1³ýV*³ßSêkè¢á�Ø�Üe�<Ö;òYãîßkøHßmÙ¢Ú�ÛUãîßmÜ|è¢ßSÜëêSßSã�× ØHÛ�ÛéØMõ Ðb!���ü~/�1<Ö|Ú�Û�æ§ØHãºècÛ�áéèîßSÙîÚ�Û�Ûªå[ôiý
õ�ñ[ßmÙîß�ãîñ[Ø�Ùºè�ä[ÙºØ³Ø�× ã�Ø�× � ãºßSáªè¢á�Ü è¢Ú�Þëè¢Ø�Û�ØHÝHáéßSã�× ØHÙ�ÚÃó[á��;ßSÙºßSÜ|è�ä[ÙºØ³Ø�×�ãuå³ãuè¢ßmæ Ú�Ùîß�ä[ÙºßSãºßSÜ|è¢ßmócö � ñ[ß
ó[á �+ßmÙîßSÜëêSß�á�ã�è¢ñðÚ<è�Ð"!���ü~/�1<Ö�ó[ØoßSã§Ü[Ø�è)Þ[ãºß!�ßSÜ|è°�mßSÜ³ç�ãºè�åoÛ�ßKß��oè¢ßmÜ[ãîáéØHÜcý�ìëÞëèíÝ�ßSÜ[ßmÙ¢Ú�Ûéá	�Sßmã�'+��ü èîØ
ñ[áéÝHñ[ßSÙ�ò åHßkè�êmØHÜ[ãuè�Ú�Ü|èiô�ó[ßmÝHÙîßmß�á�Ü[ãuè¢ß{Ú�ócö � Ø�èîÙ¢Ú�Ü[ãu× ØHÙîæ-è¢ñ[áéã�ä[ÙîØoØ�×	á�Ü|è¢Ø�Ú�ÜKÓ�òK'·ü£ô�ä[ÙºØ³Ø�×yý³õ�ß�Ü[ßmßSó
è�õ�ØíÛ�ßmæ)æ)Ú�ãmö � ñëßSÜKèîñ[ß�ä[ÙîØoØ�×	ÝHØ³ßmã�Ú�Û�ØHÜ[Ý7èîñ[ß�ã¢Ú�æ§ß�Û�á�ÜëßSã�Ú�ã�á�Ü@Ðb!���ü~/�1MÖ·õ�áéè¢ñ�ßkø³áéó[ßSÜ|è�ê�ñðÚ�Ü[ÝHßmã
Ü[ßmßSó[ßmó§èîØ�ÝHßmèJÙºá�ó7Ø�×;ñëá�ÝHñ7óëßSÝHÙºßSßá�Ü7×YÚ{ø�ØHÙWØ�× è¢ñëß�ê{Ú�ãºßó[á�ãuè¢áéÜ[êmèîá�ØHÜ�Ú�ÙîÝHÞ[æ§ßSÜ|èîãWä[ÙîØMøoá�óëßSó�ì|å�Ó�òK'·ü£ô
òYáéÜ/×YÚ�êkè{ý�èîñ[ß�ä[ÙºØ³Ø�× á�Ü7Ó�òK'·ü£ô	áéã�æ§ØHÙîß�ÜðÚ�è¢ÞëÙ¢Ú�ÛCý�Ú�Üëó7è¢ñ[ß�äëÙîØoØ�×ðá�Ü�Ðb!���ü~/�1<Ö³á�ã	ß{Ú�ãºá�ßmÙ	è¢Ø�ÞëÜ[ó[ßSÙºãºè¢Ú�Ü[ó
Ú�× èîßSÙÙîßSÚ�ó[áéÜ[Ý�è¢ñ[ß�Ó�òK'·ü£ôäëÙîØoØ�×�ì;ßmÛ�ØMõ�ôkö

J ßíÙîßSêSÚ�Û�ÛJèîñ[ßíêmØHÜ[ãºèîÙîÞ[êkè¢áéØHÜØ�× � ãºßSáéèîá�Ü�è�Ú�ÞëèîØHÛ�Ø�ÝHá�ßmãSö 'Zßmè�� 
�ò�� _�� ô�ì'ß3Ú«ÝHÙîÚ�ä[ñ@õ�áªè¢ñ@Ú�ÜØoó[ó ÜUÞ[æ7ì'ßSÙA�aØ�×�øHßmÙºèîá�êSßmãSö Æ�èîè¢Ú�ê�ñ è¢Ø�ß{Ú�ê�ñ ßSó[Ý�ß��=� � Ú /�9�,mç�ø�Ú�Ùîá�Ú�ì[Û�ß ���Sö � ñ[ßKÜ[ßSÝ|Ú<è¢á�Ø�Ü
��� Ø�× � ãîßSáªè¢áéÜ�è�Ú�ÞëèîØHÛ�Ø�ÝHá�ßmã�õ�áéèîñÃÙîßmãîä'ßSêmè�èîØ�� òYãºßSß�ýZß�öþÝ[öéý£Ð � ãîß�� % ý � Ù0
 % Ô³ý�g!�÷yü3/�,SÖ ô�áéã.Úí×YÚ�æ§á�Ûªå
Ø�×× ØHÙºæ7Þ[Û�Ú�ã�æ§ß{Ú�Ü[á�Ü[Ý�è¢ñðÚ<è/× ØHÙ�ß{Ú�ê�ñø�ßSÙºèîß�����Ø�×�� èîñ[ß3ãîÞëæ � �! �" ���/Ù¢Ú�Ü[ÝHá�ÜëÝ«ØMøHßmÙ/è¢ñ[ßíßSó[ÝHßmã
á�ÜëêSá�óëßSÜ|èè¢Ø��3áéãØ³ó[ó+ö£Ñ�Û�ß{Ú�ÙîÛéå�ý ��� áéãêSØHÜ|è¢ÙîÚ�ó[áéêmè¢Ø�ÙºåHö
÷�Ü>ÙºßSêmßSÜ|èKÚ�ä[ä[Ûéá�ê{Ú<è¢á�Ø�Ü[ã)èîØè¢ñ[ßPä[ÙºØ³Ø�×�èîñ[ßSØHÙuå Ð � Ù0
 % Ôoýgg!�÷yü3/�,SÖ.è¢ñëßÃêSØHÜ[ãuè¢ÙºÞ[êmèîá�ØHÜ Ø�×#��áéã

Þ[ãºÞðÚ�Û�Ûªåíì[Ú�ãîßmóKØHÜ�Ú�Ü�ß6�ëä[Ú�Ü[ó[ßmÙSö£÷�ÜKäðÚ�Ùºè¢áéêSÞ[Û�Ú�ÙîÛªåHý$�¥á�ã ,Hç�ÙîßmÝHÞ[Û°Ú�ÙSýëáCöÒß�öéýëß{Ú�ê�ñ�øHßmÙºè¢ß6��ñðÚ�ãó[ßmÝHÙîßmß , ý
õ�ñ[ßmÙîß ,)á�ã�Ú�êmØHÜ[ãºè¢Ú�Ü|è{ö � ñ[ßSÜ �%� áéãÝHáéø�ßSÜ�ìUå�èîñ[ß�á�Ü[ßc
UÞðÚ�Û�áªè¢áéßSã

&
� ;('*),+-'(.)

���0W &
� ;(' .)
ò�, \T����ô	\ , òE,j(Uô

× ØHÙ�ßSÚ�ê�ñ�øHßSÙuè¢ß6�/�íÚ�Üëó�ßSÚ�ê�ñ�ãîÞ[ì[ãºßmè10�2" Ø�×	ßkøHßmÜKêSÚ�Ùîó[áéÜðÚ�Ûéáéè�å§Ø�×�è¢ñ[ß�ãºßmè304".Ø�×	ßmó[ÝHßmã�áéÜ[êSáéó[ßSÜ|èèîØ��'ö
� ñ[ßmÙîß�Ú�Ùîß216587 N á�Ü[ßc
UÞðÚ�Û�áªè¢áéßSã�× ØHÙßSÚ�ê�ñKø�ßSÙuè¢ß���Ø�×9��ö

J ß�ïðÙºãºè�ä[ÙºØFø�ß�è�õ�Ø§Û�ßSæ§æ)Ú�ãSö
�



� 2<4T4T8 1 I �.ßmÜ[Ø�èîß ��� L � � � �<; � � � \���ö�'Zßkè + ] ,Jì;ß�Ú�Ü�áéÜUèîßSÝHßmÙSö � ñ[ßSÜ�è¢ñëßSÙîßJáéã·Ú�Ñ�ü«ó[ßmÙîáéø�Ú�èîá�ØHÜ
Ø�× ��� L � � N;× ÙîØ�æ �:��� . L �
	�� 2� � _ 	�� 2 	 
 	���	 \ , ��Ø�×ðãîá �Sß�Ú�Ü[ó7êmØ³ß��§êSá�ßmÜ|è¢ã�ì'ØHÞ[Üëó[ßSó7ì|å�Ú�ä'ØHÛéåoÜ[Ø�æ)á�Ú�Ûá�Ü +�Ú�Üëó 	���	 ö3��ßmÜ[êSß�ý'èîñ[ßSÙºß�áéã�ÚíÑ�ü ó[ßSÙºáéø�Ú�è¢áéØHÜ�Ø�× ��� L � � U�× ÙîØ�æ?�:��� . L �
	�� 2� � _ 	�� 2 	 
 	���	 \��[�Ø�×	ãîá �Sß�Ú�Ü[ó�êSØoß��§êSáéßSÜ|è¢ã�ì'ØHÞ[Ü[óëßSó«ì|å�Ú�ä'ØHÛéåoÜ[Ø�æ)á�Ú�Û;áéÜ +<ý �;ý Ú�Ü[ó 	���	 ö
" È¢ÉMÉyÊ$#�*³Þ[æ Ú�Û�Û�è¢ñ[ß�áéÜ[ß�
UÞðÚ�Û�áéèîá�ßmã ��� . L � ØHìëè¢Ú�á�Üëá�Ü[Ýâò 	���	 \ ,Fô � �<; � � � \ + 	���	 ö � ñ[ßSÜâó[áªø³áéó[ß3è¢ñëßØHìëè¢Ú�á�ÜëßSó�á�Ü[ßc
UÞðÚ�Û�áªè�å3ì|å 	���	 \ ,�Ú�ÜëóKÙºØHÞ[Ü[ó�áéèSö
� 2<4T4T8�� I �ðØHÙ�ßmø�ßSÙuå/êmØHÜ[ãºè¢Ú�Ü|è , ] ,�ý�Øoó[ó7êmØHÜ[ãºè¢Ú�Ü|è��iý ,Hç�ÙîßmÝHÞ[Û°Ú�Ù�Ý�Ù¢Ú�ä[ñ#� õ�áéè¢ñ/Ú�Ü/Øoó[ó7ÜUÞ[æ/ì;ßmÙ
Ø�×�øHßmÙºè¢áéêSßmãSý'Ú�Ü[ó�ßmø�ßSÙºå�ø�ßSÙuè¢ß��/�)è¢ñ[ßmÙîß�á�ã�Ú�ä'ØHÛéåoÜ[ØHæ§á°Ú�Ûªç�ãºá	�mß�ó[ßmÙîáªø�Ú<è¢á�Ø�Ü�Ø�×

&
�  "

��� \ ò��0W 1Hô B��	\ &
�  "

��� òE,�'Hô

× ÙîØ�æ òE,�(Uô�á�Ü�Ó�òK'·ü£ôØ�×�ãºá	�Sß�Ú�Ü[óò á�Ü|è¢ßmÝHßSÙ¢ô�êSØoß��§êSáéßSÜ|è¢ã�ì'ØHÞ[Ü[ó[ßmó«ì|å�Ú�ä'ØHÛéåoÜ[ØHæ§á°Ú�Û;áéÜ ,)Ú�Ü[ó��iö
" È¢ÉMÉyÊ$# 'Zßmè / � � � 5�7 N� 
 3 5 � 4 ò è¢ñ[ß�ØHäëä;ØHãºáéèîß�ê{Ú�ãºß , ]��%] 5_� N� 
 � 5 � � áéã�ãºåoæ)æ§ßmèîÙîáéê{Ú�ÛCý[Ú�Ü[ó�è¢ñëßê{Ú�ãîßSã���] ,�\ ,)Ú�Ü[ó�� � \e,íÚ�Ùîß�è¢Ùºáéøoá°Ú�Û ôkö J ß�ó[ßSÜëØ�è¢ß��6""� � �! �" ���mö#�å 'Zßmæ)æ)Ú,§õ�ßíñ[ÚMø�ß�6"$\>ò��0W ,Fô B � \��6"<ög�ðØHÙ�ßkøHßSÙuå 0�2"  04"�Ø�×WêSÚ�Ùîóëá�ÜðÚ�Ûéáéè�å��0W ,Hý Ûéßmè � 2" � � � ; '�) +-' .) ���mý ãîÞ[æ�è¢ñëßïðÙºãºè�á�Üëß�
UÞðÚ�Ûéáéè�å��6" \ ò��?W ,Fô£õ�áªè¢ñ1òE,j(|ôkýëóëáéøoá�ó[ß�áéè�ì|å3è�õ�Ø[ýðÚ�Ü[ó�ÙîØHÞ[Üëó�Þ[ãîáéÜ[Ý�'·ßmæ)æ)Ú#,�ØHì³è�Ú�áéÜ[á�Ü[Ý
� 2" \ , B � \!�6"FöJÆ�ä[ä[Ûªå³áéÜ[Ý 'ZßSæ§æíÚ<1�òYÞ[ãºá�Ü[Ý�üJÙîØ�ä;ØHãºáéèîá�ØHÜ 1�ô£è¢Ø7èîñ[ß�ïðÙºãºè�á�Üëß�
UÞðÚ�Ûéáéè�å�ò × ØHÙ�Ú�Û�Û;ãîßmèîã
0�2"  0âØ�×�êSÚ�Ùîóëá�ÜðÚ�Ûéáéè�å�� W ,Fôký[õ�ß�ØHìëè¢Ú�á�Ü�è¢ñëß�óëßSãîáéÙîßmóKÛéá�Ü[ß�ö
HDI 2S*F)�2�4 1 I �ðØHÙ�ßkøHßmÙºå3êmØHÜ[ãuè�Ú�Ü|è , ] ,.Ú�Ü[ó3ßkøHßSÙuå ,�ç�ÙºßSÝHÞëÛ°Ú�Ù�ÝHÙîÚ�ä[ñ �#õ�áéèîñ�Ú�Ü3Øoó[ó3ÜUÞ[æ7ì'ßSÙ�Ø�×
øHßmÙºèîá�êSßmãSýðè¢ñëßSÙîß�áéã�Ú§ä'ØHÛéåoÜ[Ø�æ)á�Ú�Ûªç�ãîá	�mß�Ùîßm× Þ³è�Ú�èîá�ØHÜ�Ø�×�òE,j(|ô�á�Ü�Ó/òM'·ü%Nuôkö
" È¢ÉMÉyÊ$# �.ßSÜëØ�è¢ßG� � 
��6" K W PYPRP W"�6"$#yý+õ�ñ[ßmÙîß�� N _ PRPRP _ � � Ú�Ùîß�äðÚ�á�Ùºõ�áéãîß�ó[á�ãuè¢á�Üëêmè.ø�ßSÙºèîá�êmßSã�Ø�× ��Ú�Ü[ó�6" 
 � �! �" ���mö �ðØHÙ7ßmø�ßSÙuå/+ � Ð�/QP P&%�ò., \ ,Fô('�1<Ö�ýWõ�ß3õ�á�ÛéÛ�äëÙîØMøHß�á�Üëó[Þ[êmèîáéø�ßSÛéå � � ò�� � '�1Hô�× ØHÙ7Øoó[ó%U
 � _ �%\s1 _ �%\�( _ PRPRP�Ú�Ü[ó � � òîò�� � \ ,Fô('�1HôZ× Ø�Ù	ßkøHßSÜ)%U
 �$\#, _ �$\<$ _ PYPRPSö � ñ[ßSÜ � '<òîò�� ' \ ,Fô('�1Hô�ÝHáªøHßmãÚ�êSØHÜ|è¢ÙîÚ�ó[áéêmè¢áéØHÜcö � ñ[ß�áéÜ[ó[Þ[êkè¢á�Ø�Ü�ì[Ú�ãîß«ò*% 
 �Zô�× ØHÛéÛ�ØMõ�ã�× ÙîØ�æ 'ZßSæ§æíÚ,Hý·ãºá�Ü[êmß���+F
 1 � � ;-, ���
Ú�Ü[ó�è¢ñëßSÙîßk× ØHÙîß0��+.'�17á�ã�Ú�Ü�á�Ü|è¢ßmÝHßSÙ�Ûéá�Ü[ßSÚ�Ù�êmØHæ7ì[áéÜðÚ�è¢áéØHÜ�Ø�×�ø�Ú�Ùîá�Ú�ì[Û�ßmãSö

� Ø�ä[ÙîØoêSßmßSó7× ÙîØ�æ#ãºè¢ßmä)% W ,�è¢Ø�ãuè¢ßmä)%+Ø�×[èîñ[ß�Ùºßm× Þëè¢Ú�è¢áéØHÜcý<ó[ßSÜ[Ø�è¢ß � 
 � � � N�Ú�Ü[ó/� 
 � �! �"$#10 K ���möJ ß7Ú�ãºãîÞ[æ§ß�× Ø�Ù�ó[ßkïðÜ[áªè¢ßSÜëßSãîã�è¢ñðÚ�è %£á�ã�Ø³ó[óò èîñ[ß�êSÚ�ãîß�Ø�×�Ú�ÜKßmø�ßSÜ2%£á�ã�è¢ÙîßSÚ�è¢ßmó�á�ÜKÚ)ãºá�æ§á�Û�Ú�Ù�õ�ÚMåëôiö
J ß�ÜëßSßSó�è¢Ø�ä[ÙºØFø�ß�èîñðÚ�è � � òîò�� \��ëô('�1Hô£× ØHÙ�Ú�ÛéÛ + �âÐ�/ P�P3%¢ò ,�\ ,Fô('�1FÖ�ö

�ðØHÙ�ßkøHßmÙºåKØ³ó[ó4�iý'õ�ß/êSÚ�Ü�ó[Øíèîñ[ß�× ØHÛ�ÛéØFõ�áéÜ[Ý[ög'Zßkè +�2[
 +�Waò�� \ ,Fô5'�1 � Ð +�P�P�+�Waò ,�\ ,Fô5'�1<Ö6
Ð�/�P PJò�%0W ,FôSò., \ ,Fô('�1<Ö�ö J ß�ñðÚ{øHß � � . òîò�� \ ,Fô('�1Hô�ì|å�è¢ñ[ß§á�Üëó[Þ[êmèîá�ØHÜÃñ|åoä'Ø�è¢ñ[ßmãîáéãSýWÚ�Ü[ó1áªè�ê{Ú�Ü�ì'ß
Ùîßkõ�Ùîáªèîè¢ßmÜ«Ú�ã

� \��
1 \/+ W �7\7�

1 B�ò + \ ,Fô	\ � \7�
1 \ ��\!�

1 P òE,R�|ô
û�Ø�è¢ß)èîñðÚ�è�Þ[ãîáéÜ[Ý8�r
9��õ�ß)êSØHÞëÛ�óßSÚ�ãîáéÛéåÃè¢ÙîÚ�Ü[ãu× ØHÙîæ ò�,R�|ô�á�Ü|è¢Ø�è¢ñ[ß3óëßSãîáéÙîßmóÛ�áéÜ[ß�ö � Ø«æ)Ú�ù�ß§è¢ñ[áéã
ãîÞëì[ãºèîáéè¢Þ³è¢á�Ø�Ücýëõ�ß�Þ[ãºß2'·ßmæ)æ)Ú·,�è¢Ø�ØHìëè¢Ú�á�Ü

�7\7� B � \ ,`\�� _ �7\ ò�� W ,Fô B �	\7� òE,FÔHô
õ�ñ[áéê�ñ�åoá�ßmÛ�ó[ã

� � ò;: 7=<� ô B ��\ ò��0W ,Fô B �	\ , \7�-P òE, % ô

Ô



� ñ[ßmÜK× ØHÙ � 
 ,�õ�ß�Ú�ÛéãîØ�Þ[ãîß�èîñ[ß�ØHÙîáéÝHá�ÜðÚ�Û+á�Üëß�
UÞðÚ�Ûéáéè�å���\ ,�õ�ñ[á�ê�ñ�åoá�ßmÛ�ó[ã
� � ò;: 7=<� ô B ��\�1 òE,MÕ|ô

÷�è�ÙîßmæíÚ�áéÜ[ãè¢Ø§ØHìëè¢Ú�á�Ü[Ý§Ú�êSØHÜ|èîÙ¢Ú�ó[áéêmèîá�ØHÜ�õ�áéèîñò�,�'Hôiö *oè¢Ú�Ùºèîá�Ü[Ý�õ�áªè¢ñ1òE,MÕHôký[× ØHÙ � 
 , _ $ _ PRPRP�õ�ß�õ�áéÛ�Ûè�Ú�ù�ß�Ú§ãºÞ[æ�ïðÙºãºè�õ�áéèîñ1òE,�'Hôiú
� � ò : 7=<� ô B � \ ò � W ,Fô ��\ ò � W 1Hô B � \��

� � ò : 7=<� ôGB�� \ ò � W 1Hô
Ú�Ü[ó�è¢ñëßSÜ�õ�áéè¢ñ1ò�, % ôkú

� � ò : 7=<� ô B � \ ò � W 1Hô � � ò : 7=<� ô B �7\ ò � W $|ô B ò � W ,Fô	\7�
� � ò;: 7=<� ô B ��\ ò � W $|ô

Þ[Ü|è¢áéÛ+× ØHÙ � 
 ,�\ 17ØHÙ � 
 ,7\ ,)ò õ�ñ[Ú�è¢ßkøHßSÙ�á�ãØoó[ó ô�õ�ß/Ú�ÙîÙîáªøHß�Ú�è
� � ò;: 7=<� ô B ��\ ò , W ,Fô P

Æ�óëó[á�Ü[Ý ,�\��Ãò õ�ñëá�ê�ñ�á�ã�Ú�ãîÞ[æ Ø�×WÚB�³áéØHæ)ã¢ô�õ�ß�ØHì³è�Ú�áéÜ � � ò : 7=<� ôkö

� ��Å>EWÄ�Â5E�EWÅSÀ§½
J ß�ïðÙºãºèíó[ßmïðÜëß«ØHÜ[ßKæ)Ø�Ùîß�ä[ÙîØoØ�×�ãºåoãºèîßSæ�ö � ñëß«ãîáéæ)äëÛ�ßSãuè§Ø�×�'ZØMø%�Ú�ã0�kç�*³ê�ñ[Ùºá&�uøHßmÙ3ãºåoãuè¢ßSæ§ãÃÐ�'n*ëÕ-,Hý
'ZØMøëÕV([ý üJÞ[óðÕHÕ�ÖCýðó[ßmÜ[Ø�è¢ßmó ��� ýðá�ãè¢ñ[ß�ãuå³ãuè¢ßmæ '�ü Ú�Þ[ÝHæ§ßSÜ|è¢ßmó�õ�áªè¢ñ�è¢ñëß�ÙºÞ[Û�ßmã

�
� �íæ)Øoó�ò�� � \5�;ô

�
� òE, \T�;ôJæ)Øoó�ò�� � \5�;ô ò õ�ñ[ßSÙºß � á�ãÛéá�Ü[ßSÚ�Ù�ô6A òY1�/|ô

Ü[ØMõaèîñ[ß�ÙîÞ[Ûéß§òY1Hô�êSÚ�Ü�ì;ß�Ú�ä[äëÛ�á�ßmó�è¢Ø 
UÞðÚ�ó[ÙîÚ�è¢áéê�á�Ü[ßc
oÞ[Ú�Û�áªè¢á�ßmã�è¢ØoØ[ö
,Hö � ØíË LðÉ�� ��� Î��mÇðÉ � Î � ÍYÿ ����� É���ÎkÈ	�kÉB5 ��
 Ê{É<È��� òYãºßSß�ýðß�öÒÝëöéý·Ð´üJÞ[óðÕHÕ<Ö ô�ÙºßSæ)Ú�á�Ü[ã�Ú�Ü�ØHä'ßSÜ 
UÞ[ßSãyçèîá�ØHÜcö
1³öª;7ÉMÎ�Ë������ "�� ÇðÉ � Ì � É<Ï�ÿ ���{� ÌKËkÿ Ïs5 � � ÍyÎ�������Æ ä'ØHãîáªè¢áéø�ß�Ú�Ü[ãuõ�ßmÙ�õ�ØHÞëÛ�ó ãîØ�ÛéøHß3èîñ[ß3ä[Ùºßmøoá�Ø�Þ[ãØHä'ßSÜ 
UÞ[ßSãuè¢áéØHÜ�× Ø�Ù�è¢ñ[ß�ê{Ú�ãîß�Ø�×	Þ[ÜðÚ�Ùuå�êSØoß��§êSáéßSÜ|è¢ãmö
$ëöª;7ÉMÎ�Ë���� " ÇðÉ � Ì � É<Ï�ÿ ���{� Ì§Ëkÿ Ïs5 � � ÍyÎ	����� ��Ú�ãîñâÐ���Ú�ã°/�,Hý���Ú�ã°/�1MÖWñðÚ�ã�äðÚ�Ùuè¢á°Ú�Û�ÙºßSãºÞ[Ûéèîã.á�Ü�è¢ñ[áéãó[áéÙîßmêmè¢áéØHÜcöWÆ�Ý|Ú�áéÜcýðÚ�ä;Ø�ãîáéèîáéø�ß�Ú�Ü[ãºõ�ßSÙ�õ�ØHÞ[Û�ó�ÝHáªøHß�Ú�Ü�ß��³ä'ØHÜ[ßSÜ|èîá°Ú�ÛZÛéØFõ�ßSÙì'ØHÞ[Üëó�× ØHÙ&'n*;ö
([ö�üJÙîØMø�ßíÚ�ÜPß6�ëä'ØHÜ[ßmÜ|è¢á°Ú�ÛJÛ�ØMõ�ßmÙ�ì;Ø�Þ[Ü[óÃ× ØHÙ � ãîßmáéèîá�ÜÃè�Ú�Þ³è¢ØHÛéØHÝHá�ßmã.á�Ü�Ñ�ü>ØHÙ�'	��ü�ön*³Þ[ê�ñ�ÙîßmãîÞ[Ûªè
õ�ØHÞ[Ûéó)Ë LðÉ��1Í L � Í������ "�� ÿ�Ë�Î��mÇðÉ � Î � ÍYÿ ���{� Ì�ËkÍYÈ�É ��� ÎkÈ�Í L ��� � " É<È! ·È¢Î�Ë�ÇðÎ�"kÍCÿ! �Î � Ì# $��� " ö���Ú�ãîñ:=þãä'ØHÛéåoÜ[Ø�æ)á�Ú�ÛUãîá�æ/Þ[Û°Ú�èîá�ØHÜ�Ø�×;ì[Ù¢Ú�Üëê�ñ³çyÚ�Üëó³ç�êmÞëè3'	��ü�ä[ÙîØoØ�× ã�ò õ�ñ[á�ê�ñ§ê{Ú�Ü§ì'ßÙîßmÝ|Ú�Ùºó[ßSó§Ú�ã�Ú.è¢ÙºßSßiç
Ûéá�ù�ß.ø�ßSÙºãîá�Ø�ÜKØ�×�Ó�òK'	��ü�ôºô�á�Ü '	��ü#Ð"��Ú�ã°/-,�ý ��Ú�ã°/�1MÖ·á�ã�Ú�ãºèîßSäKá�Ü3è¢ñëß�Ø�ä[ä;Ø�ãîáéèîß�ó[á�ÙºßSêkè¢á�Ø�Ücö

'³ö � ñ[ß�ÙºßSä[ÙºßSãºßSÜ|è�Ú�èîá�ØHÜ�Ø�×�èîñ[ß.êmØ³ß��)êmá�ßmÜUèîã�òYßmãîãîßmÜ|è¢á°Ú�Û�Ûéå�ý³èîñ[ß.Þ[ä[ä'ßSÙì'ØHÞ[Üëó�ØHÜíè¢ñëß�êSØoß��§êSáéßSÜ|è¢ãmý
êk×yö Ó�ßSæ)Ú�Ùîù ,Fô7á�ã�Ú�Ü�á�æ§ä;Ø�Ùºè�Ú�ÜUè�áéãîãºÞ[ß�ö J ß�ó[Ø�Ü[Ø�è§ùUÜ[ØMõ ��� Î�� � Ï�Ç � ÎíË LðÉ��Jÿ ��� Í L � Í �ËkÌMËkÍyÎkÏ%�Jÿ Í L&"�ÉMÎ(')"kÿ�Î � Í Ë	�JÈiÿ ÍYÍyÎ � ÿ � �Sÿ ��� ÈiÌ§ÿ�Ë�Î��mÇðÉ � Î � ÍCÿ ���{� Ì7ËkÍYÈ�É ��� ÎkÈ�Í L ��� Í LðÎ�Ë � ÏíÎ.ËkÌMË�?Í�ÎkÏ*�Jÿ Í L+"�ÉMÎ(')"kÿ�Î � Í Ë,�JÈkÿ ÍYÍ�Î � ÿ � 5 ��� ÈiÌ òYØ�ÜPèîñ[ß�Ø�è¢ñëßSÙ�ñðÚ�Üëócýcè¢ñ[ß�äðÚ�ä;ßmÙ�Û�ß{Ú{ø�ßSã�Þ[Ü[ãºØHÛéø�ßSóãºßmøHßmÙ¢Ú�Û+
UÞ[ßSãuè¢á�Ø�Ü[ã�êmØHÜ[êmßSÙîÜëá�Ü[Ý � Î � ÎkÈ ��� ÿ.- � ÍYÿ�É � Ë7ÉyÊ�ÉB5³È�È¢Î�Ë�5 � Í Ë/ÍyÉ�ËkÌMËkÍyÎkÏ/Ë/�Jÿ Í L0"�ÉMÎ(')"kÿ�Î � Í Ë
�JÈiÿ ÍYÍyÎ � ÿ � �Sÿ ��� ÈiÌëôiöû�Ø�è¢ß�è¢ñðÚ�è�áª×�è¢ñëß�êmØ³ß��)êmá�ßmÜUèîã.Ú�Ùºß�õ�Ùºáéèºè¢ßSÜKá�Ü�ì[á�Ü[Ú�Ùºå�ý'áªè�á�ã�Ü[Ø�è�á�æ§ä'ØHÙuçè¢Ú�Ü|è!1�õ�ñ[ßmèîñ[ßSÙ�è¢ñ[ß�êmØ³ß��)êmá�ßmÜUèîã/Ú�Ùîß�á�Ü|è¢ßmÝHßSÙ�ØHÙ�ÙîÚ�è¢áéØHÜðÚ�ÛCö7÷�è�ê{Ú�Ü1ì'ß�ý�ñ[ØMõ�ßkøHßmÙSý�óëá��;ßSÙîßmÜ|è�áª×

2 �¯o Hcob�B[Vac^bijWIacf8SZN6^bt{LMS`sEH�[IJYa�a�| LGJKH_fgN6SUW [�a�^UijWIa�f SZN6^bt�LKS s_H+acWIH_L_o

%



êmØ³ß��)êmá�ßmÜUèîã�Ú�Ùîß.õ�ÙîáªèîèîßSÜ�á�Ü�Þ[ÜðÚ�ÙºåHö
��Ú�ãºñÃÐ���Ú�ã°/�,�ý���Ú�ã°/�1MÖ'ãîñ[ØMõ�ãÚ�Ü)ß��³ä'ØHÜ[ßSÜ|èîá°Ú�Û Û�ØMõ�ßSÙ�ì;ØHÞëÜ[ó)× ØHÙh'	��ü òCÚ�Ü[ó)ßmø�ßSÜ3× ØHÙ£ãîÛéá�ÝHñ|è¢Ûªå
æ§ØHÙîß�ÝHßSÜ[ßmÙ¢Ú�ÛZãuåoãºè¢ßmæ)ã�êmØHæ7ì[áéÜ[á�Ü[Ý<'+��üâõ�áéè¢ñKÑ�ü Ú�Ü[ó�Ú�êmßSÙuè�Ú�áéÜ�ÙîßSãuè¢Ùºá�êmèîßSó�øHßmÙîãîáéØHÜ�Ø�×�'+*ëô
Ú�Üëó�ÝHßSÜ[ßmÙ¢Ú�Ûéá	�mßSãáéè�è¢Ø�ì[ÙîÚ�Ü[ê�ñ³ç�Ú�Ü[ó³ç�ì;Ø�Þ[Ü[ó�ä[ÙîØoØ�× ãmö�û�Ø�èîß.è¢ñðÚ�èÚ�Ü�ß��³ä'ØHÜ[ßSÜ|èîá°Ú�ÛcÛéØMõ�ßmÙì;ØHÞëÜ[ó
× ØHÙ�Ó�òK'	��ü$Nºô�× ØHÛ�ÛéØMõ�ã�è¢Ùºáéøoá°Ú�ÛéÛéå�× ÙîØ�æ ��Ù¢Ú�� �!#"êSßmù[=þã�Û�ØMõ�ßSÙ�ì;Ø�Þ[Ü[ó�ìUå�ü�ÙºØHä'ØHãîáªè¢á�Ø�Ü�,Hö

��� F �.¿ �.½ÃÄ���E
� � }�}������	�£¨ � zM�ªzM��
�ë¨�}�q�su�ªz�
·zM�U�P��¨	}�tMsu��~	�q�¡�tF�ª��¨�� �����éw��YzM�U�|� rUsytS¡�qi�¢w���~|w�wy�ª�|�3ro��zM�|q/zM���MtMsu��wyxU����tMs

��� ¶�qi���S����rUsytM�MsuzM����¨����������������! #"��%$'&)(+*-,�(+�%�.�. 0/1,�
32�41576���2981��6;:�
<�=������¨
� � �?>��@���A�B�HzM� � ~U�y�=
DC�����z7��sº���MtMsu��q�vE
3F£~U�y�yqi���G>���roz{�F�ª��z{µ�µ�t�
 zM�U�3©'tF�o��zM�U�í����wyzM�y�u� ¨IH'���|qiz{s��Fz{ro���[q¢�

wC¤	q�qi�Ã�Uq��Msyq�qi���étMs�wyx|q�r[tF���H�|tF���ªzM�·��zM����~U��~o����tH�U~U��t��o����wy���U�¢w�rUsu����qi�i¨KJDLNMOMP
RQ�61576�QTS=816�4��1

6%�����{¨

� � >�¬ � ��Q����czM~U� � qizM��q�
UF£~U�u��qi���V>���roz{�F�ª��z{µ�µ�t�
?W<zM�@¬�suzm¡ ��ª�¢q�±P
£©;tF�U��zM�o�1�	��wyzM�y�y�#
�zM�o�@�czkvMqi���~U�U�k�z{±³¨
H'tk¤�q�s	�[tF~U�o�U�ctF�YX������[q�syw�²´�[Z�~U�����yw�qi����qi�U�yz{w�µJzM�U��rUsytMr[tF�y��wy��tF�UzM��rUsyt�tM����¨'&)(+*="�\P]'*�/P^T*%/_�`�����1\
MD*="9\a
P�|¸bS%�F¹c5d�c816�Q1
<�=����Q�¨

� � �@F?��2��feíz{su��z � tF�|q�w�
·©;tF�U��zM�U�K����wyzM�y�u�#
+zM�o�gF�zM�gF�z{µM¨hH'tk¤�q�s��[tF~U�o�U���tMs���~|w�wy�ª�|�§ro�ªzM�|qi��rosyt�tM�°�
¤���wyx)�u��zM���'�¢t�q¢¦�����qi��wy��¨U>��i&�(j*="A����^% 0/1,%kY*jlm�����.nPo=����p?/q/OrO�%$3p�L'�sMqt%�vu�*;kc �r��w*%/yxG���-*%(At
*+lzL[*%�vuPr��! 0/1,%{@M[x|}LI~ �T��
Uroz{�Mqi�v2TS%29812�4;:�
[�=����2�¨

� }�})XU4�������¨�}Wx<vW�z{wyzM�#
Jp ¨J}Wt�tM±E
£zM�U�ye�¨X�z{suwy��zM�U�ð¨���1��~|w�wy�ª�|�{� ro��zM�|q§rUsyt�tM���/�����¢tF���o���oz{w�tMsu��zM�
tMrowy������µiz{wy��tF� ¨�]� �/E�-�%(Up?$ ,1�9��(j�B�%/P^z !��k?pu�uP$� #"��T�! !*%/Okc
�����:��1���=215�:�2�298�:����1
��=��4���¨

� }�}W©v4TS9� p ¨�}�t�tM±P
	}�¨�F�¨�}�tF~o����z{su�3
czM�U�Ã��¨Z©;~Uso�zM�ð¨�����wyxUq7�¢tF��ro��q¢¶|��wY��tM����~|w�wy���|�{� ro�ªzM�|q�rosyt�tM�°��¨
�� 0k�"=(+�=���IpuTuE$� b�-^m���T�����������! #"�kA
N�=4|¸j�k¹c576�2981��41
@�=��4TS�¨

� })�@>j��Q�� eíz{w�wyx|q�¤ }W��q��M��
�WMq��[q�sy�K���U��tF�o�U��
 zM�U��F�~U�y��qi�ª��>���r³z{�F����z{µ�µ�t|¨z���y���U�/wyxUq/��syt�q��o�|q�s��³zM�y���
zM���MtMsu��wyxU� w�t��³�U�Prosyt�tM�°��tM��~U�U�yz{wy�ª�j�³z{�o���ª��wY�M¨�>���&�(j*9"c����^% �/�,%k�*jl������in��T����p?/O/OrO�%$�pmL'�
MPt;�vu�*%kc �r1��*%/�xG����*%(AtB*jl_L[*%�vuPr��! 0/�,�{<M�x|}LI~ ���;
³roz{�Mqi���9S�:;8P�=4��1
��=����Q�¨

� }Wx�v�S%��� ��¨·}Wx<vW�z{wyzM� ¨��	�U��tF�U�U��r[tF����w�tMr[qi��zM�o�Kz)xU��q�suz{su�ºx<��tM���¢tF���o���oz{w�tMsu��zM�·rosytM�o��qi���i¨��� 0k�"=(+�=���
�`���������m�T�! !"�kc
q:�57�%�T2981���TS�
[�=�TS%��¨

� })FUS%��� �Hw�q�rox|qi����¨U}Wt�tM±7zM�U�BF�tM�[q�syw���¨OF�qi�y±Hx|tm¤�¨·©�x|q�syqi��z{wy��vMq�q¢¦/����qi�U�¢�/tM�'rUsytMr[tF�y��wy��tF�UzM�³rUsyt�tM�
�y����w�qi����¨�xG����J�*%r�(c/E�%$N*jlIMPt;�Y��*%$� #"�]G*-,� #"�
O:�:o¸j�k¹c57��Q9812%��
'eíz{su�ºx`�=�TS%��¨

� C�zM�-���A� �|zM�S¡�q�q���C�zM�uxð¨�|)/������B�����!(A ¡ �LRr���k¢*jl_]@*%£)¤�;k-¥i�%/P^�ME"���(c ¦c£���(���/P^������� �(�r1k��¢ 0/�§c/q���b,1��(
&�(j*�,�(+�%�.�� �/�,F¨³��xqCPwyx|qi�y�ª��
TF£���¢q)���U��vMq�su�y��wY��
TX�tF~U��w�tF�3
F©;q¢¶HzM�=
�e)z{sº�ux�6%�����{¨qF����¢q����U��vMq�su�y��wC�
©;qi�uxo�U����zM�'F£q�rëtMsuwV���î���T4�¨

� C�zM�-�T6�� �|zM�S¡�q�q��BC�zM�yxð¨R����q¢¶�r[tF�|qi��wy��zM�ë��tk¤�q�sW�[tF~U�U��tF�/wyx|q���qi�|�Mwyx�tM�'��tF��q�����zM�y�yqi�	tM�ð�osuzM�U�ux|�YzM�U�H�
��~Uw�rUsyt�tM���i¨R>���§+&�L)|¨n1©T©%nT
E6%���T6�¨

� �UX?�T��� C�����z3��sº���MtMsu��q�v�zM�U�����U¤�z{su����¨RX���su�y�ºxð¨������Mq��UsºzM����rUsut�tM�����H��w�qi����tkvMq�s���tMsu��~U��zM��¨�xG����ª
*�(+�=�! !"c�%$YL[*%�vuPr�����(iME"= #��/P"c��
U6%���T��¨#©;tPz{rUr[qiz{si¨J�·syqi�ª�������Uz{su�«vMq�sº�y��tF� z{rUr[qiz{su��zM���W}�}�}
©«F«���î�������{¨

� �UX��@�T6���C�����z«��su���MtMsu��q�vE
V���|¤Wz{su����¨�X���su�u�ux3
�zM�U�yC�����w�su�ª����¨��czM��qi�uxU�o��±³¨ }�tF��ro��q¢¶|��wC�«tM���yqi��� �
zM���Mq��UsuzM����rUsyt�tM�°��¨+©;qi�uxo�U����zM�DF�q�r[tMsyw����î�����T�1
PF£q�v��ª�y��tF�B�T�1
q����qi�¢w�sytF�U���}�tF����t�¬�~U��~U� tF�§}�tF�.�
r³~|wyz{wy��tF�UzM�;}WtF��ro��q¢¶|��wY��
q6%���T6�¨�©'t�z{rUr[qiz{s£���¢��*%k�"�*���`�������������! #"���$NJ�*%r�(c/E�%$Ò¨

Õ



� ��tF�YQ���� F�¨3��¨;��tF��tMsu�M¨����3zM���MtMsu��wyxU� ��tMs�����w�q��Mq�s���tF��~|wy��tF�U��tM�	�����Uqiz{s�rosytM�MsuzM����¨�>��KF�¨DH�¨'��suzivMqi�
zM�o���+¨ p�tF����q�
'qi�U��w�tMsº��
��V��"c��/P�)pv^%£;��/P"c��k� 0/����������������! #"��%$[&)(+*-,�(+�%�.�. 0/�,T
Zroz{�Mqi��6�Q��981�%�T6�¨
eí�k��suzk¤J��X������#
'�=��Q���¨

� ¬suzT��4�� W<zM��¬suzm¡i�® ¯�¢q�±ë¨�����+syq��Mq�zM�o���Z¶Hw�qi�U�|qi���+syq��Mq�rUsyt�tM�+���H��w�qi���=
G�=����4�¨
� H tmv��;:%� H�¨qH tmv��zM�yµM¨)��wyz{�o��q��yq�wy�£zM�U��r[tF���H�|tF���ªzM����¨<�} 0k�"=(+�=���U���������������! !"�kc
R�=6;:�5d�=�TS=8P�=2��1
<�=���;:|¨
� HR�O���A� H�¨3H tkvW�zM��µ�zM�o�K��¨N�H�ºx|su� ¡�vMq�si¨�}WtF�|qi��tM����z{w�su���¢qi�zM�U����q�w�� �°~U�U�¢wy��tF�U�zM�U�i�S����tMrUwy������µiz{wy��tF�ð¨

M�§+pv� J�\)|NuE�! 0�. d¥=���! #*%/O
R�F¸#6F¹c5d�=Q�Q98P�=�%��
@�=�����{¨
� ����w��TS9� ©;tF�U��zM�o�í�	��wyzM�y�y� ¨������Mq��UsuzM����rUsytMr[tF�y��wy��tF�UzM�;rUsyt�tM�����H��w�qi����¨�>��`�.�Ak�"�(A uD�! 0£��Y"c*%�vuP$ �� � !�!th�%/E^

� /O ����Y��*=^���$7k���&)(A �/P"c�=�b*%/�{	�IJ�{	
T�T�����;
cvMtF��~U��qY����tM�«�U§+�¢p�LNM�MD��(A b�Ak� �/K�� 0k�"�(-�����.�`��������ª
�����! #"�kV�%/P^BxG����*%(+�=�! !"c�%$NL[*%�vuPr�����(�MD"� b��/P"A��
{roz{�Mqi�<6��=29816;:�:|¨T����q�si¨%e)z{wyxð¨T��tH�{¨ 
F�·sytmv��ª�|qi�U�¢q�

F«>c
'�=���TS�¨

� ��~o�q�TS9� �czkvMqi����~U�o�i�z{±³¨ H'tk¤�q�s��[tF~U�U�U���étMs�suqi��tF��~|wy��tF�zM�U���~|w�wy�ª�|��ro��zM�|qírUsyt�tM���7zM�U���tF�UtMw�tF�|q
�¢tF��ro~|wyz{wy��tF�U�i¨VJ�*�r1(A/P�%$R*jlIMqt%�Y�-*%$  #"�]'*-,T !"=
PQ�6|¸#�F¹c57��4��c81����41
@�=���TS�¨

� ��~o�q����� �czkvMqi���	~U�U�i�z{±ë¨���Ãwyx|q)�¢tF��ro��q¢¶|��wY��tM�wyx|q�rosytMr[tF�y��wy��tF�UzM�J��zM�ª��~U��~U��¨�>��¨MD����k���/P^K&)(+*=*jlck�
§c/q£9 !���-^zu��Au���(ckIlc(+*%�w]'*�,� #"gL[*%$�$ *���r� �r1��~ ��o�
	roz{�Mqi�B�=�TS=816��=4�¨W}WzM���Usu���U�Mqz���U��vMq�su�y��wY���·suqi�y��

�=������¨

� ©���q9Q�4�� �.¨<�[¨c©£��qi��wy���ð¨����«wyx|q7�¢tF��ro��q¢¶|��wC��tM���Uq�su��v{z{wy��tF�K�ª��wyx|q7rUsutMrëtF�u��wy��tF�UzM�	��zM����~U��~U�i¨��R�cuP 0k��� 
/E�%rO"���/Ot�����k����. �/P�%(+*%£�]V|@�¢§c
q41576��;:;816�2��1
<�=��Q�4�¨)���|�F���ª�yx/w�suzM�U�y��z{wy��tF�7tM�+wyxo���WvMtF��~U��q�5W}�tF�H�
�u~U��wyzM��wy� � ~|syqizM~3
qZ�¨ �.¨ 
G�=�TS;��
orUr'¨'���=298P�=6�2�¨

� ��s�¬14TS9� ����zM�y�ozM��sV�£sc¬�~Uxoz{syw�¨<X�z{sº��q¢¶HzM��ro��qi�J��tMs�syqi��tF�ª~|wy��tF�ð¨)JTpmL'�i
O�;:o¸j�k¹c576%�T�9816��=�1
@�=��4TS�¨

,R/ ftpmail@ftp.eccc.uni-trier.de, subject ’help eccc’
ftp://ftp.eccc.uni-trier.de/pub/eccc
http://www.eccc.uni-trier.de/eccc
ECCC
 ISSN 1433-8092



