
�����������
	��
���������
	������������ �"!#��	�$%	��&�'�(�)�*�
�+���������

,)-/.1032547698

:<;>=@?BADC7EF?
GIH�JLK7MDN OPK�QFOSRUT"O�HBVWH@X1Y
MWZ�XPR\[]QF^\R_Oa`]O�H@JLOPR\T7VbR\JSRUTdc�e�f

gihkjml�npo*qWqWr3stl7o*uvrpwyx�l7w�zt{|q~})���>�����>�����������>�S�y�>�����

� �*���>���<�����t�>�B�#�

�����)�����B�~ ¡ ¢�F �£¥¤7¦d�� ¢�¥§�¨¢©Pª�¤~«�¬��~­B¨¡£����@¨¢©
�*¦d�D©
¨¡£®¤~�>�D�B��©
¨¢¤7¯*­b�*�~­�¬>�D�F¯°£D ¡¤7­��F ¢ª±¨¡¯�²
³ �F­�©
¨¢´7��©��FµI­
¨¡¯*£¥��©
���®¶F·~¸�¹�º»­F¼S½�¯�©
�*��£D�~­��%¤~«>���B¨¢©
�*¦��D©
¨¡£�¾7�*�
¤~¬y ¢�F¦¿­
¨¢ÀD��¨¡­1Á*­BÁ*�~ ¡ ¢ª
¦d�F�~­
Á��
�Fµ�¨¡¯)©��D�B¦Â­�¤~«y¬�¨¡¯*���Bª<¯�¤~©
��©
¨¢¤7¯�«p¤~�t©
�*��¨Ã¯�©��D´~�D�S¨¡¯*��Á�©
­D¼�½P©1¨¡­�ÄÅ¯*¤WÆ%¯)©
�*��©
�~µ*µ*¨¢©
¨¢¤7¯Ç�~¯*µÈ¦�Á* ¡©
¨¢�� ¡¨¡£D��©
¨¡¤7¯
¤~«�É>²a¬�¨¢©®¨Ã¯�©��D´~�D�B­)£D�~¯È¬>��µ�¤7¯��I¨¡¯ Ê]Ëb¶�¾S¨Ì¼Í�~¼¢¾Î¬Åª
 ¢¤~´7­����~£¥�
£¥¤7¦d��Á�©
��¬y ¢�±Ï�¤|¤7 ¡�F�~¯Ð£D¨¢�@£DÁ*¨¢©d«Ñ�~¦�¨¡ ¡¨¢�F­�¤~«<ÒÂÓÑ ¢¤~´�É�Ô�µ��D�*©
�m�~¯�µmÆ%¨¢©
�
ÉÖÕt×ÃØPÙ(Ï�¤Å¤7 ¢�F�~¯
´7��©��F­D¼�Ú��D©
�~¨¡ ¡­b��¬>¤7Á�©b©
���F­��d£D ¡�~­
­
¨Ã£D�~ ��B�F­
Á* ¢©
­b¦��Wª°¬>�)«3¤7Á*¯�µ°¨¡¯
Û ¶FÜ"Ýa¾��~¯*µ�¨Ã¯�«3¤~�@¦���©
¨¢¤7¯i��¬>¤7Á�©(©
���]�����B�~ Ã ¢�F >£¥¤7¦d�� ¢�¥§�¨¢©Lªi£D ¡�~­
­%ÊbË'¦Â�Fªi¬>��«p¤7Á*¯*µ
¨¡¯ Û ¶~¶~¾�Þ�Ýa¼d½�©<¨¡­]�~ ¡­�¤iÄ�¯�¤WÆk©
����©®µ*¨ ³ ¨¡­
¨¢¤7¯°£D�~¯�¬>�dµ�¤7¯��d¨¡¯
©
����­B�~¦d�d©
¨¡¦d���~¯*µ
­
¨¢ÀD�±¬>¤7Á*¯�µ*­D¾�¬�Á�©Â­
 Ã¨¢´7��©
 ¡ªß¦�¤~�
�±©
�*�~¯� ¢¤~´7­��y�~£¥�°¨¡­�¯��D�Fµ��FµÐ©�¤Ç¬�Á�¨¡ ¡µß©
���°�
�Fà7²
Á*¨¡­
¨¢©���Ï�¤Å¤7 ¢�F�~¯È£D¨¢�B£DÁ*¨¢©
­F¼Â½�©®¨¡­<¤~�>�F¯áÆ#���D©
���D�®¤~�)¯�¤~©�µ�¨ ³ ¨Ã­
¨¢¤7¯
¨¡­<¨¡¯ ÊbËb¶�¼±âÅ�D�
Û Ü�¾�ãÅ¾|äWÝ*«3¤~��¦d¤~�
�(¨¡¯�«p¤~�B¦���©
¨¢¤7¯���¬>¤7Á�©Sµ*¨ ³ ¨¡­B¨¢¤7¯�¼�½�©S¨¡­1¯*��©
Á��B�~ Å©�¤®�~­
Ä���¬>¤7Á�©1¤~©
���D�
���B¨¢©
�*¦d�D©
¨Ã£�«ÑÁ*¯*£¥©
¨¡¤7¯*­D¼<åt�D�B�*����­�©
����¦�¤7­�©]¨¡¦d�>¤~�
©
�~¯|©#«ÑÁ*¯*£¥©
¨¢¤7¯
��«p©��D�]©
���d¬��~­
¨Ã£
¤~���D�@��©
¨¢¤7¯*­Â¨Ã­Iæ<Ë�ÚçÓp´~�
�F��©��F­�©è£¥¤7¦�¦d¤7¯Ðµ*¨ ³ ¨¡­�¤~�F¼UÔêé#¯*«3¤~�
©
Á�¯*��©��F ¢ª~¾ ³ �D�
ªm ¡¨¢©�©
 ¡�
¨¡­�ÄÅ¯�¤vÆ%¯
��¬>¤7Á�©#©
�*�)�y���B�~ ¡ ¢�F �£¥¤7¦d�� ¢�¥§�¨¢©Lª°¤~«�æ<Ë�Ú)¼�½ë¯±©
��¨¡­b­
¨¢©
Á*��©
¨¢¤7¯ì¨¢©b¦���Ä~�F­
­��F¯*­��)©�¤è¨¡¯ ³ �F­
©
¨¢´7��©��d­
¨¡¦d�� ¡�D�F¾*�
�F ¡��©��Fµ
���B¨¡©
�*¦d�D©
¨¡£®�*�
¤~¬� ¢�F¦Â­D¼%í�¤~�]©
�*¨Ã­%��Á*�
�>¤7­��
Æ��®��� ³ ��­
�F ¢�F£¥©��Fµ±£¥¤~�*�@¨¡¦��~ ¡¨¢©PªÂ©��F­�©
¨Ã¯�´�¼

�����
¤7Á*´7��¤7Á�©1©
���#�����>�D�SÉèÆ%¨¡ ¡ Å¬>�%�]�>¤7­
¨¡©
¨ ³ ��¨¡¯|©��D´~�D���~¯*µÂî)�~¯�µÂï�Æ%¨¡ ¡ �¬>��¨¡¯�²
©��D´~�D�B­#¨Ã¯i©
���<�B�~¯�´~�®Ü"ð|ñ Ø�ò îyóBï ò Ü"ðy¼������]�¥§�©��F¯*µ��Fµ°æ®Ë�Ú¿�*�
¤~¬� ¡�F¦�ÓÑô�æ<Ë�Ú<Ô
¨¡­�©�¤I£¥¤7¦d��Á�©��<�>¤7­
¨¡©
¨ ³ �®¨¡¯|©��D´~�D�B­�õá�~¯*µ�ö�­
Á*£B�±©
�*��©#î|õÂ÷ßï@ö�øùæ<Ë�Ú�ÓÑîyóBïDÔ@¼#ú�«
£¥¤7Á��B­��~¾~©
����ô�Á�£D ¡¨¡µ��F�~¯<�~ ¡´~¤~�B¨¢©
�*¦û­�¤7  ³ �F­tô�æ<Ë(Ú�¼�î<�~¯*µ�ï1���
��­
�~¨¡µ�©�¤�¬���£¥¤~�*�B¨¡¦��
¨ýüáæ<Ë(Ú�ÓÑîyóBïDÔ�ø¿¶�¼�½P«ÖîI�~¯*µ�ï#���
�<£¥¤~�*�B¨Ã¦d�~¾�©
���F¯è¦d¤�µ*Á* ¡����¨¡¯ ³ �D�B­
¨¢¤7¯áÓÑþ°½�Ô�¤~«tî
Æ<¼Í�F¼Í©D¼�ï<¨¡­�©
���)£¥¤7¦d��Á�©
��©
¨¡¤7¯°¤~«S���>¤7­
¨¢©
¨ ³ ��¨¡¯�©��D´~�D��õ�­
Á*£@��©
�*��©bî|õìÿ ¶(¦d¤Åµ�ïW¼
Ê%¤~©��b©
�*��©(ô�æ®Ë�Úù­�¤7  ³ �F­�þ°½5¼ÅÚ��F£D¨¡µ*¨Ã¯�´®Æ%�*�D©
���D��¤~��¯�¤~©�î��~¯*µiï����
�b£¥¤~�*�B¨Ã¦d�#¨¡­

�������	��

���
��������������������� ��!�����"�#%$�����&����'��(�)*!�� +%����&��,�.-'"'/0��1�!�&�+�� 232 ��"5462378
:9�;�<�<�"�=*��&>���?$@2 �A$
B%C�D	E�F%G'E%H0I>J'E�DKI.F�L�DMI>N@D

¶

Electronic Colloquium on Computational Complexity, Report No. 9 (1998)

ISSN 1433-8092




©
���®£¥¤~�*�B¨Ã¦��~ ¡¨¢©PªÂ�*�
¤~¬y ¢�F¦�ÓaË�ú<Ô@¼

� å�� � þ �~ ¡´~¤~�B¨¢©
�*¦¿«p¤~��æ<Ë�Ú�©
�*��©1�BÁ�¯*­Î¨¡¯ÂÒ�Ó ð������	������ð�����Åð Ô�©
¨¡¦d��Æ��~­S´7¨ ³ �F¯�¬Åª
 �~¯*¯*�~¯�¾�þì¨¡ ¡ ¢�D���~¯*µ��%Á�µ�¤7 ¢��� Û ¸"Ýa¼����*¨Ã­��
�F­BÁ* ¢©�Æ��~­(¨¡¦��*�
¤ ³ �FµI©�¤ ð�����Åð ¬ÅªiË���¤~��~¯*µìæ�¤7 Ãµ��
�F¨¡£@��¼ � µ* ¢�F¦Â�~¯��~¯*µ 
 ¤7¦d�>�F ¡ ¡� Û ¶¥Ý�´7� ³ �)�Â�B�~¯*µ�¤7¦Â¨¢ÀD�Fµ�Ï�¤|¤7 ¡�F�~¯°£D¨¢�
²
£DÁ*¨¢©1�~ ¢´~¤~�B¨¢©
��¦&«p¤~��æ<Ë�ÚÐ©
�*��©1�
�FàÅÁ*¨¢�B�F­ÎÒÂÓÑ ¢¤~´
��É�Ô�µ��D�*©
��¾~¬yÁ�©��¥§���ÓaÒÂÓ�� É< ¢¤~´SÉÖÔ�Ô
´7��©��F­D¼ � µ*�F ¡¦��~¯d�~¯*µ 
 ¤7¦d�>�F ¡ Ã�#�~­�Ä�Æ%���D©
���D�1¤~�S¯*¤~©�æ<Ë�Ú�¨¡­Î¨¡¯�Ú]â�å � Ë(ô#Ó � É�Ô@¾
Æ%�*¨¡£@�ì­
©
¨¡ ¡ Î­��D�F¦�­b©�¤è¬>�d�~¯
¤~�>�F¯áà|Á��F­
©
¨¢¤7¯�¼�â��D� Û ¶DÝa¼�½�©]¨¡­]¨¡¯|©��D�
�F­�©
¨¡¯�´I©�¤�¯�¤~©��
©
�*��©����F¨¡«y�~¯*µd��ª|´7��� Û ¶D¹�Ý��*� ³ �#­
��¤WÆ#¯�©
�*��©S¨¢«yþ°½ÖÆ®¼Í�F¼Í©D¼1�b�*�B¨¡¦d����¨¡­Î¨¡¯dåá²ÖÊbË�¾
©
���F¯Â�@�~¯*µ�¤7¦�¨¢ÀD�FµÂÊbË ¨¡­�£¥¤7¯|©
�~¨¡¯��FµI¨¡¯�Ú<â�å � Ë�ô�ÓpÉ��ëÔ1«3¤~���~¯|ª���� ¹�¼S���*�%�����B�~ ¢²
 ¢�F Ö£¥¤7¦d�y ¢�¥§�¨¡©Lªi¤~«Sþ±½�¨Ã­��~ ¡­�¤�¤~���F¯/¼�½ë¯�©
�*¨Ã­������>�D��Æ��®Æ%¨Ã ¡ >�*�
¤ ³ ��©
����«3¤7 Ã ¢¤WÆ%¨Ã¯�´
©
���D¤~�
�F¦è¼
��� {|w��v{�� �! #"%$'&'(
&*),+.-#/�)10325476809$9:;$'&1<1$903"
(>=1?A@CBD0E<F03"HGI?KJ
� ­#�d£¥¤~�
¤7 ¡ ¡���
ªIÆ��®�*� ³ �L�w%�"wynÑnpoM�ON �P?A@Q0R<F03"S/T-U68:U6V-W(H<X/�4Y+1&ZJ
[ �vw�w�\®} �%�*¨¡­�«3¤7 Ã ¢¤WÆ%­�«3�
¤7¦ �%�*¦è¼/¶<�~¯*µè�%���D¤~�
�F¦ Þd¤~«1Ï�¤~�
¤�µ*¨¡¯ Û�] Ýa¼ ^
�����������>�D��¨¡­�¨¡¯ ­��F£¥©
¨¡¤7¯*­D¼°âÅ�F£¥©
¨¢¤7¯ßÜ�¨Ã­®�ìµ��F­
£¥�B¨¢��©
¨¢¤7¯á¤~«(©
���I­
¨¢� ³ �ÂÆ#�*¨¡£B�

¨¡­�©
���è­�©
���
©
¨¡¯*´ì�>¤7¨¡¯|©)¤~«#¤7Á��ÂË�ú �~ ¡´~¤~�B¨¢©
�*¦è¼ßâÅ�F£¥©
¨¢¤7¯ ] ´7¨ ³ �F­d©
�*�I¤7Á*©
 ¡¨¡¯��I¤~«
­�©��D��­�¤~«/©
���b�~ ¢´~¤~�B¨¢©
��¦ �~¯*µi�)£¥¤7¦d�� ¢�¥§�¨¢©PªÂ�~¯*�~ ¢ª�­
¨¡­D¼SâÅ�F£¥©
¨¢¤7¯IÞd£¥¤7¯|©
�~¨¡¯*­�­�� ³ �D�B�~ 
©��F£B�*¯*¨Ã£D�~ Ö ¢�F¦�¦Â�~­�Æ%�*¨¡£@�����
�<Á*­��Fµ±¨¡¯i©
���<�~¯*�~ ¢ª�­
¨¡­�¤~«1­��F£¥©
¨¡¤7¯ ] ¼
_ `baDcedQf g>�Wcihjc
�����
¤7Á�´7�*¤7Á�©�©
�*�ì�y�����D�Hkml Û ¹�óF¶5Ýa¾onèø � ÷�¶�¾jpùø ¶rq"îÅï°�~¯*µbs ø { Ótk�Ô°ø
�¥§Å��ÓÌÜUuvn'k"Ô@¼������<£¥¤7¦d���B¨¡¦��~ ¡¨¡©Lª�­B¨¢� ³ ��w(ÓÑîyóBï¥Ô�¨¡­(µ��*xy¯*�Fµè�~­

w(ÓÑîyóBïDÔSøzy Ø{ |
ks~}|Óë¶(÷�Ó3p
s|Ô���Ô¥Óë¶�÷ÐÓ3pTq�s|Ô��BÔ Óë¶WÔ

� {����Çoß�b E� î 47"�� ï 4U)W&�+#-#/�)10E2�&1�C$3��&*" w�ÓÑî�óBïDÔA�&¶rq�· ��-7$3��&*)1�K0E<�& w(ÓÑî�óBïDÔ�ø'¹ J
[ �vw�w�\®} �%���]¨¡¯�©��D´~�@�~¯*µè¤~«1ô�ày¼/¶<£D�~¯�¬>�b�¥§����~¯*µ��Fµ��~­�©
���<´~�D¤7¦d�D©��B¨Ã£<­��D�B¨¢�F­

��
�O� {

��
��� { p � �r� � � }rs � � ñ � � ñ Ø

Ê%¤~©��è©
�*��©S� Ø{ s � � ñ � � ñ Ø |
k ³ �~¯*¨¡­B���F­D¾1Á*¯* ¢�F­B­®îr�°÷Ðï1�)÷ù¶�ø ¹�¼á½P«�îÇ�~¯*µßïÂ���
�

£¥¤~�*�B¨¡¦d�~¾�©
���F¯i©
�*�D�
�bÆ%¨¡ ¡ �¬���� ò ï#�~¯*µ�� ò îÂ­BÁ*£B�I©
�*��©�îr�)÷áï1�(÷ß¶%ø'¹�¼����*¨Ã­
¦d�F�~¯*­�w�ÓÑî�óBïDÔ���p � �.� økÓë¶�÷°¶rq"î�ïDÔ � �.� �&¶rq�·Å¼S½P«>î��~¯*µÂï����
�#¯�¤~©�£¥¤~�*�B¨Ã¦d�~¾7©
���F¯
©
���®¨¡¯|©��D´~�B�~ �¤~«t� ³ �D�
ª�­
Á*¦Â¦��~¯*µi¨¡¯i©
���®��¬>¤ ³ �<�¥§Å���
�F­
­
¨¢¤7¯�Æ%¨¡ ¡  ³ �~¯�¨¡­
��¼ ^
�����)¨¡¯�©��D´~�@�~ Ö¨¡¯°ô�ày¼�¶®�������F���@­�©�¤I¬���� ³ �D�
ªè�>¤Å¤~�#£D�~¯*µ�¨¡µ*��©��<«p¤~��Ê]Ë � ³ �~ ý²

Á*��©
¨¢¤7¯�¾�¬�Á�©�Æ���Æ#¨¡ ¡ �­
��¤WÆ'©
�*��©�¨¡©�£D�~¯i¬>�b���*�*�
¤W§�¨¡¦Â��©��FµI¨Ã¯IÊ]ËÐ­�¤�©
�*��©��/�F¦�¼>¶
£D�~¯�¬>�<Á*­��Fµ�¼

Ü



� `baDc������#�%�/��� a��

�����
¤7Á�´7�*¤7Á�©b©
���������>�D�F¾�Æ���Æ%¨¡ Ã �Á*­
�d©
���d©��D�B¦
	»�B��©
¨¡¤7¯*�~ Ìº�©�¤±¦d�F�~¯ ��à|Á��~¯�©
¨¢©Pª
�
� n��S¾yÆ%���D�
� � �~¯�µ
�Ç���
��¤~�Bµ*¨¡¯����
ªÂ�B��©
¨¡¤7¯*�~ /¯ÅÁ*¦®¬>�D�B­F¼��/�D©��1ÓpÉ�Ô�¬>�<���B��©
¨¢¤�²
¯*�~  ³ �~ ÃÁ��Fµì«pÁ*¯�£¥©
¨¢¤7¯±¤7¯
©
�*��¯�¤7¯�²L¯��D´7��©
¨ ³ ��¨Ã¯�©��D´~�D�B­F¼��á�dÆ%¨¡ Ã �­
�Wª°©
����©��1ÓpÉ�Ô#¨¡­G�?��t( -Z-r� ¨¢ü�©
���D�
��¨Ã­%�5x�§Å�Fµ���­
Á�£B�°©
�*��©%«p¤~�#�F�~£@�ì��¤7­B¨¢©
¨ ³ ���®©
���D�
��¨Ã­%�~¯ìÊbË��
£D¨¢�B£DÁ*¨¢©(«Ñ�~¦�¨¡ ¡ªÂ©
�*��©�£¥¤7¦d��Á�©��F­���ÓpÉ�Ô(­
Á�£B�è©
�*��©�� ��ÓpÉ�ÔÎ÷��1ÓpÉ�Ô�� ò ¶rq�Ü ð � ¼!�á�®Æ%¨Ã ¡ 
�~ ¡­�¤]­
�Fª)©
�*��©S�~¯����*�*�B¤F§�¨¡¦���©
¨¢¤7¯��~ ¢´~¤~�B¨¡©
�*¦¿¨¡­ÎÊbË�²a´~¤Å¤�µd¨¢«�¨¢©1µ��F¦d¤7¯�­�©��B��©��F­Î©
�*��©
©
���#àÅÁ*�~¯|©
¨¢©Lª�¬>�F¨¡¯�´<���*���
¤F§�¨¡¦���©��Fµ�¨¡­�Ê]Ë�²a´~¤Å¤Åµ�¼�úbÁ*�S©
�~­�ÄdÆ%¨¡ Ã �¬��(©�¤)­
��¤vÆ ©
�*��©w(ÓÑî�óBïDÔ�¨¡­(ÊbË�²a´~¤|¤�µ�¼
½�¯�©
�*¨¡­b­��F£¥©
¨¢¤7¯áÆ���Æ%¨Ã ¡ Ö´7¨ ³ �d©
����­
£B�*�F¦d��¤~«����*�*�
¤W§�¨¡¦Â��©
¨¡¯�´ w(ÓÑîyóBï¥Ô@¼�þ°¤7­�©

©��F£B�*¯*¨Ã£D�~ 1µ��D©
�~¨¡ ¡­�Æ%¨¡ Ã /¬>�)£¥¤ ³ �D�
�Fµ����D�B�~¾�Æ%¨¢©
�°©
�����¥§�£¥�D�*©
¨¡¤7¯
¤~«�­�¤7¦d�d­
Á�����¤~�B©ë²
¨¡¯�´%¦���©��D�@¨¡�~ Ì¼��Ö�F¦�¦��~­�«3¤~��©
����­
Á*�*�>¤~�
©
¨¡¯�´(¦���©��D�B¨Ã�~ 7Æ%¨¡ Ã �¬����*�
¤ ³ �Fµ)¨¡¯<­
�F£¥©
¨¢¤7¯<Þ�¼
�����d���*�*�B¤7�~£B��¨¡­b¬y�~­��Fµ
¤7¯
©
���
�D�d«Ñ�~£¥©
­D¼"�á�dÆ%¨¡ ¡ �´~¤�¨¡¯|©�¤è�F�~£B�á¤~«�©
���F¦ ¨¡¯

©
�*¨¡­��~¯*µi©
�*�®¯��¥§�©�­��F£¥©
¨¢¤7¯*­D¼

# ���*�]ÀD�D�
¤7­%¤~«S�~¯°¨¡¯|©��D´~�D�#�>¤7 ¢ª�¯�¤7¦�¨¡�~ �£D�~¯±¬>�®¨¡­�¤7 ¡��©��Fµ±©�¤���­��>�F£D¨ x��Fµi�*�
�¥²
£D¨¡­B¨¢¤7¯è¨¡¯èÊ]Ë�¼yâÅ�D� Û ·vÝa¼

# ½�«%$Iø�É ÕÎ×ÃØPÙ ¾'& ¨¡­���£¥¤7¦d�� ¢�¥§Â£¥¤7¯�­�©
�~¯�©D¾��~¯*µ�� ( � &��
�ÐÜ"ð*),+.-0/�«p¤~��¨¡¯|©��D´~�D�B­
¶213("1ÐÜ ð ¾�©
���F¯i­
Á*¦�­�¤~«�©
���b«3¤~�B¦54 �768W� Ø ¶rq�Ó9( � &bÔ;:����
�<Ê]Ë�²a´~¤|¤�µ�¼<�á�
¯�¤~©��#©
�*��©=& ¨Ã­S©��
�F��©��FµI�~­��~¯Â¨¡¯*µ*�D©��D�B¦�¨¡¯*��©��#¨¡¯��~£¥©
Á*�~ ¡ ¡ªdÆ�¤~�
Ä�¨¡¯�´®¤7Á�©�©
���
«p¤~�B¦9¤~«Î©
���®���*���
¤F§�¨¡¦���©
¨¢¤7¯/¼

# ½�«*¹�1?> ò ¶�¾@�è¨¡­��
�F�~ Ì¾7�~¯*µA� �!�	� ¶rq�Ü ð )B+.-0/ ¾�©
���F¯ Û ¹�óF¶5Ý�£D�~¯�¬>���y���
©
¨¢©
¨¢¤7¯��Fµ
¨¡¯|©�¤dÉ Õt×3ØPÙ ­
Á�¬y¨¡¯�©��D� ³ �~ ¡­�ÒDC1­
Á*£@�è©
�*��©�«p¤~�jkolìÒDC

¶k(÷E> � �Cn
�*�~­Ö�~¯<ÊbË�²a´~¤|¤�µ<���*�*�B¤F§�¨¡¦���©
¨¢¤7¯bÆ%��¨¡£B�]¨¡­Ö����¤7 ¡ªÅ¯�¤7¦Â¨¡�~ �¨¡¯FkSÆ#¨¢©
�b�B��©
¨¢¤7¯*�~ 
�¥§��*�
�F­
­B¨¢¤7¯*­(¨¡¯F>
�~¯*µ
� �~­#£¥¤|�HG�£D¨¡�F¯�©
­D¼

�á���>¤7¨¡¯|©#¤7Á�©]©
����©]©
����¬��~­
¨¡£�¨¡µ��F�i¨¡¯ì¬>¤~©
�á¨¢©��F¦�­b©PÆ�¤��~¯�µ
©
���
�D�d��¬>¤ ³ �Â¨¡­
�
�F­
£D�~ ¡¨¡¯*´�¼�Ê#¤~©
¨¡£¥�Â�~ ¡­�¤i©
�*��©<¨¡©��F¦ ©
���
�D�dÆ%¨¡ Ã Ö�>�D�B¦�¨¡©�Ê]Ë�²a´~¤Å¤Åµá���*���
¤F§�¨¡¦���©
¨¢¤7¯
¤~«Î£¥�D�B©
�~¨¡¯�¨¡¯|©��D´~�B�~ ¡­(¤ ³ �D�#©
�*�<¨¡¯�©��D� ³ �~  Û ¹�óF¶5Ýa¼

�á�®�*�B¤Å£¥�D�Fµè©�¤�µ��F­
£¥�B¨¢¬>�b©
���®�����*�
¤F§�¨¡¦���©
¨¡¤7¯è­
£B���F¦��~¼

ô�ày¼Ö¶<£D�~¯è¬>�]Æ��@¨¢©�©��F¯è�~­

w(ÓÑîyóBïDÔSømp ñ × � � � Ù y Ø{
s ñ Øi}

|
k

Ó9s � ÷ ¶rqOp � Ô¥Ó9s ñ � ÷Ð¶rqOp � Ô ÓÌÜ7Ô

]



�/�D©��Èø { Óë¶rq"î�Ô��~¯*µ��Âø { Óë¶rq�ïDÔ@¼ �á�#¤~¬�©
�~¨¡¯Â©
�*�%«p¤7 ¡ ¢¤WÆ#¨¡¯�´<�����B©
¨¡�~ *«p�B�~£¥©
¨¢¤7¯
�¥§Å���~¯�­
¨¢¤7¯è«p¤~� w(ÓÑîyóBïDÔ@¼

w(ÓÑî�óBïDÔ�ømp ñ × � � � Ù � ñ Ø�
� � {

� ñ Ø�
� � { y

Ø
{

s ñ Øi}
|
k

Ó9s�� ñ � ÷m¶rqOp�Ô¥Ó9s ñ Ø � ñ � ÷ ¶rqOp�Ô Ó ] Ô
ô�ày¼ ] ­�©
¨¡ ¡ *�������F���@­�Á*¯*�*�
¤7¦�¨¡­B¨¡¯�´�¾~¯�¤~©� ¢�F�~­�©�¬>�F£D�~Á*­
�%©
���b¯|Á�¦®¬>�D��¤~«/­BÁ*¦�¦��~¯*µ�­
¨¡­�î�ïW¼

Ú��*xy¯����
	�Ó9&bÔ�©�¤]¬>��©
���(­
Á*¦û¤~«�©
����x��B­�©
| �
¶�©��D�B¦�­1¨¡¯)©
���(�t�Fª� ¢¤~��­��D�@¨¢�F­t«3¤~�

�¥§Å��Ó9&]Ô@¼�½�©�Æ%¨¡ ¡ >¬>�®£¥¤7¯ ³ �F¯*¨¢�F¯|©%©�¤i¨¡¦d�>¤7­��]©
�*�� ¢¤vÆ��D�#¬�¤7Á�¯*µè¤~«ÎÞ~É ò |
¼�Ú��*xy¯��w�	�ÓÑîyóBï¥Ô(�~­

p ñ × � � � Ù � ñ Ø�
� � {

� ñ Ø�
� � { y

Ø{
��	�Ó�÷�ÜUuvnXk�ÔC}

|
k

Ó���	|ÓÌÜUuvn
Ótk#÷�

q"î�Ô�ÔÎ÷Ð¶rqOp�Ô¥Ó��
	|ÓÌÜUuvn
Ó�÷ k%÷��Mq�ï¥Ô�Ô1÷ ¶rqOp�Ô ÓpÞ|Ô
� {����Ço����v-U) 4U"M: � � ¹ $3��&�)�& 0E<;4;/�-�<103$90��U& 03"%$'&X(	&*)

|
ø ÉÖÕt×��LÙ <��M+*� $3�	47$

��w(ÓÑî�óBïDÔ1÷ w�	7ÓÑîyóBï¥Ô�� ò ¶rq�Ü ð � J
[ �vw�w�\)} â�¨¡¯*£¥�<î�ï�ø&Ü~Õt× ð Ùë¾y¨¡©%­
Á G�£¥�F­�©�¤�­
��¤vÆù©
�*��©#©
���®��¬�­
¤7 ¡Á�©�� ³ �~ ¡Á��<¤~«Î©
���
µ*¨ýü>�D�
�F¯*£¥�Â¤~«(�F�~£@�ß­
Á*¦�¦��~¯�µ�¨¡¯|©��D´~�B�~ �¨¡¯Çô�ày¼ ] �~¯*µ�©
���I£¥¤~�
�
�F­��>¤7¯*µ�¨¡¯�´�­
Á*¦d²
¦��~¯*µ�¨¡¯èô�à�¼�Þ�¨¡­�¬>¤7Á*¯*µ��Fµè��¬>¤ ³ �®¬|ªá¶rq�Ü"ð �%«p¤~�%��£B�*¤7¨¡£¥�<¤~« |

ø�É ÕÎ×��LÙ ¼

Ê%¤~©���©
�*��© � s ��ø � ���7ø � � �~ø ¶�¾��~¯*µè©
�*��©

�ýÓ9s�� ñ � ÷ ¶rqOp�Ô¥Ó9s ñ Ø � ñ � ÷Ð¶rqOp�Ô����ù¶rq�ÓÑî�ïDÔ �
�����F­��ì«p�~£¥©
­F¾#�~¯*µÐ©
���ì�B��©��
¤~«®£¥¤7¯ ³ �D�B´~�F¯*£¥�á¤~«<©
���
���WªÅ ¡¤~�i­
�D�B¨¢�F­�«3¤~�i�¥§���Ó9&bÔ
�F­�©
��¬� ¡¨¡­B�i©
���® ¢�F¦�¦Â��¼ ^
Ï�ª��Ö�F¦è¼yÜÅ¾*Æ��<Æ%¨Ã ¡ y�*�F¯*£¥�D«3¤~�B©
���~­
­
Á*¦��<©
�*��©

|
ø�É Õt×ÃØPÙ ¼

�/�D© � Ø ó������Wó � 8 ¬>�<©
�*��µ*¨¡­
©
¨¡¯*£¥©(ÀD�D�
¤7­�¤~«��
	�Ó9&bÔ1÷Ð¶rqOp�¼�í�¤~��©
���)­B��Ä~��¤~«S¯�¤�²©
��©
¨¢¤7¯*�~ �­
¨¡¦d�� Ã¨¡£D¨¢©Lª~¾ÖÆ���Æ%¨¡ ¡ Î�~­
­
Á�¦d�Â©
�*��©�©
���F­���ÀD�D�B¤7­����
�I�~ ¡ �­B¨¡¦d�� ¢�~¾�­�¤�©
�*��©
(�ø

|
¼i½�¯ «p�~£¥©D¾ÎÆ��Â£D�~¯Ç�*�
¤ ³ ��©
�*��©®©
�*�A	_£¥�B¨¢©
¨Ã£D�~ Ìº�ÀD�D�
¤7­iÓp©�¤°¬>�Âµ��*x�¯��Fµ� ¡��©��D�5Ô

���
��­
¨¡¦d�y ¢�~¾��~¯*µ
©
�*��©<­
¨¡¦��� ¡¨¡£D¨¢©Pªè¤~«�ÀD�D�B¤7­<¨¡­]¯�¤~©<�~¯
¤~¬�­
©
�~£D ¢�d©�¤±­
��¤vÆ%¨¡¯�´I©
�*��©w(ÓÑî�óBïDÔ�¨¡­(ÊbË�²a´~¤|¤�µ�¼
Ï�ªS�/�F¦è¼�ÜÅ¾|¨¢«>Æ��#£D�~¯Â­B��¤WÆ�©
�*��©Aw
	7ÓÑî�óBïDÔ1¨Ã­�Ê]Ë�²a´~¤|¤�µ�¾|©
���F¯�Æ��#�*� ³ ��­B��¤WÆ%¯

©
�*��©�w�ÓÑî�óBïDÔ1¨Ã­�Ê]Ë�²a´~¤|¤�µ�¼1����� x��B­�©S­
©��D�I¨¡¯�©
�*¨¡­�µ�¨¢�
�F£¥©
¨¢¤7¯�¨Ã­S©
���#«3¤7 ¡ ¡¤WÆ%¨¡¯*´]«p�~£¥©D¼
� {����Ço����v�T&! r&*)�-�<�-�� ��	�Ó9&]Ôt÷ ¶rqOp 47)�&~GI?��9(
-Z-Z�YJ

Þ



[ �vw�w�\ì} Ê#�¥ü Û ·"Ý%�*�~­d­
��¤vÆ%¯ß©
�*��©5x�¯*µ*¨¡¯�´ì���*�*�
¤W§�¨Ã¦���©
¨¢¤7¯*­�©�¤�� ¬�¨¡©
­�¤~«��~ ¡ 
©
���%ÀD�D�
¤7­�¤~«/��µ��D´~�
�D�

|
¨Ã¯�©��D´~�D��£¥¤|�HGI£D¨¢�F¯�©��>¤7 ¢ª�¯�¤7¦�¨¡�~ �Æ%�*¤7­��#£¥¤Å�HG�£D¨¢�F¯|©
­��*� ³ �

��¬�­�¤7 ¡Á�©�� ³ �~ ¡Á��d��©]¦d¤7­�©®Ü � £D�~¯
¬��d£¥¤7¦d�yÁ�©��Fµ
¬|ªìÊbË&£D¨¢�@£DÁ*¨¢©
­�¤~«� ¢¤~´ Õt×ÃØPÙ Ó�� �

| � �*Ô®µ��D�*©
�Ç�~¯*µ�Ó�� 	 � �*Ô Õt×ÃØPÙ ­
¨¢ÀD�~¼°½P©)¨¡­)�~ ¡­�¤±Ä�¯�¤vÆ%¯ Û�� Ýa¾S�%�*¦è¼èÞ�¼_¸Å¾1©
�*��©
µ*¨¡­�©
¨¡¯�£¥©�ÀD�D�
¤7­�¤~«�­
Á*£@�°�Â�>¤7 ¢ªÅ¯*¤7¦�¨¡�~ /���
��­��D�����@��©��Fµ°¬Åª���©b ¢�F�~­�©

|
ñ 	 }�Ü ñ � � ¼#½�¯

¤7Á��#£D�~­���� ø �Iø
|
ø'ÉÖÕÎ×ÃØPÙë¼�Ê%¤~©
¨Ã£¥�®©
�*��©#©
���®¦)Á* ¢©
¨¢�� Ã¨¡£D¨¢©
¨¢�F­�£D�~¯�¬>�<�
�D�>¤~�
©��Fµ

£¥¤~�
�
�F£¥©
 ¢ªi¬Åª�©
����ÊbË'£D¨¡�B£DÁ*¨¢©D¼ ^
é#­B¨¡¯�´d�����
©
¨Ã�~ >«3�B�~£¥©
¨¡¤7¯è�¥§Å�y�~¯*­
¨¢¤7¯���´7�~¨Ã¯�¾�Æ���£D�~¯��
�DÆ��@¨¢©��ow�	�ÓÑîyóBï¥Ô(�~­
p ñ × � � � Ù � ñ Ø�

� � {
� ñ Ø�
� � {

	�
�O� Ø

	�
��� Ø y

Ø{ � ��� � �
	�Ó�÷#ÜUuvn'k"Ô } |
k

ÓÌÜUuvn
Ótk#÷�
	q"î�Ô1÷ � � Ô¥ÓÌÜUuvnBÓtk�÷ �Mq�ïDÔt÷ � � Ô ÓÌã7Ô

����� � ��� � ���
�<©
�*�<�����
©
¨¡�~ /«3�B�~£¥©
¨¡¤7¯±£¥¤Å�HG�£D¨¢�F¯|©
­D¾�Æ%��¨¡£B�����B�<�B��©
¨¢¤7¯*�~ /�¥§Å�*�B�F­
­
¨¢¤7¯*­¨¡¯i©
���<ÀD�D�
¤7­F¼

���D«p�D�
�B¨¡¯*´d©�¤Âô�ày¼�ãÅ¾�µ��*xy¯*�
	 � � � � ��� � �~­
y Ø{ � ��� � ��	7Ó�÷#ÜUuvn'k"Ô } |

k
ÓÌÜUuvn
Ótk#÷�
	q"î�Ô1÷ � � Ô¥ÓÌÜUuvn
Ótk#÷ �Mq�ïDÔt÷ � � Ô ÓÌ¸7Ô

é#­B¨¡¯�´�ô�ày¼�¸Å¾*Æ��®£D�~¯�Æ%�B¨¢©���w�	7ÓÑî �_ïDÔ��~­
p ñ × � � � Ù � ñ Ø�

� � {
� ñ Ø�
� � {

	�
�O� Ø

	�
��� Ø 	 � � � � ��� � Óaä~Ô

�á�%¯�¤vÆ �*�
¤�£¥�D�Fµ�©�¤<­
��¤WÆ ©
����©iw
	7ÓÑî�óBïDÔÎ¨¡­ÎÊ]Ë�²a´~¤Å¤Åµd¨¡¯)©PÆ�¤<­�©
��´~�F­F¼Sít¨¡�B­�©ÎÆ��
Æ%¨¡ ¡ /­B��¤WÆ¿©
�*��©b�F�~£B��	 � � � � ��� � ¨Ã­#Ê]Ë�²a´~¤Å¤Åµ�¾�©
���F¯ìÆ��)­
�*¤WÆ¿©
�*��©�©
���)­BÁ*¦�¦���©
¨¢¤7¯¤~«t©
�*�<���*�*�
¤W§�¨¡¦Â��©
¨¢¤7¯*­��~£D£¥¤~�Bµ�¨¡¯�´d©�¤Âô�à�¼yä�¨Ã­�ÊbË�²a´~¤|¤�µ�¼

� {����Ço
� �v-U) ¹ 1 
 ò î � ¹ 1 � ò ï � ¶�1 �ÖóW�F1
|
� 	 � � � � ��� � 0E<~GI?��9(
-Z-Z�YJD E�

� � 0R<o+Z)#09$909+#4U68��$3��&�">$3�T&�)�&*<���6 $903"
(;4#/ /�)�-��703254Y$909-U"��	4�<o$3�T&��*-U)12 -��
ÓÑ ¡¯ÖÓë¶(÷ �Mq�ï�÷ ��� � Ôt÷  ¡¯/Ó�÷ �Mq�ï�÷ ��� � Ô�} �� C � { � C� ��&*)W&�&.4Y+*� � C 0R<~4,)�4Y$909-I-��i/T-U68:U"�-72,0t4U68<F0E" 
 � � � � ø � � q�ÜUu 4U" �S4U636 +#-r&�� +Z0t&�"%$3<4U)�&50E" � &�/T&�"�� &�"%$�-��D&�03$3�T&*) 
 -U) � J  E� � � 0E<F"�-U",��+�)109$909+#4U6 ��$3��&�" 4 � C � { � C +.47"��.&)�&�/�6 4 +#&W���*: 4F/�-768:U"�-U2D0t4U6C0E" 
 J

[ �vw�w�\�} Ê%¤~©���©
�*��©Î©
����¯ÅÁ*¦d�D�B��©�¤~�Î¤~«*©
����¨¡¯|©��D´~�B�~¯*µ)¤~«�ô�à�¼~ã%¨Ã­��#�>¤7 ¢ªÅ¯*¤7¦�¨¡�~ 7¨¡¯k(¤~«>µ��D´~�
�D��É Õt×3ØPÙ Æ%¨¢©
�d£¥¤Å�HG�£D¨¢�F¯|©
­1©
�*��©S���
�(�@��©
¨¢¤7¯*�~ ��¥§��*�
�F­
­
¨¡¤7¯*­Î¨¡¯ � Ø ó������vó � 	~¼���*¨¡­(¦d�F�~¯�­(©
�*��©%¨¢©�­BÁ G�£¥�F­(©�¤Â­B��¤WÆ&©
�*��©��~¯±¨¡¯|©��D´~�B�~ �	&¤~«Î©
���]«p¤~�B¦

	'øzy Ø{
k��
|
k

ÓÌÜUuvn
Ótk#÷�
	q"î�Ô1÷ � � Ô¥ÓÌÜUuvnBÓtk�÷ �Mq�ïDÔt÷ � � Ô Ó � Ô

ã



¨¡­�Ê]Ë�²a´~¤|¤�µ�¾�Æ%�*�D�
�<¹�1 � 1
|
¼

Ï�ª �/�F¦è¼ ] ¾>©
����¨¡¯�©��D´~�@�~¯*µ±¤~« 	k¨¡­�ÊbË�²a´~¤Å¤�µ�¼#é�­
¨¡¯�´�©
����­
�~¦d�)ÄÅ¨¡¯�µ�¤~«�����²
´7Á*¦d�F¯|©®Á*­��Fµ
©�¤����
¤ ³ ���Ö�F¦è¼�ÜÅ¾�Æ��Â£D�~¯ £¥¤7¯�©
¨¡¯ÅÁ���©
�*�d�*�
¤Å¤~«�¬Åª°Æ�¤~�
Ä�¨¡¯�´iÆ%¨¢©
�
�~¯è���*�*�
¤W§�¨¡¦Â��©��<¨¡¯�©��D´~�@�~¯*µi¤~«�	&¨¡¯IÆ%�*¨¡£@� � � �~¯*µ � � ���
�]�
�D�y ¡�~£¥�Fµi¬|ª��B��©
¨¢¤7¯*�~ ���*�*�
¤W§�¨¡¦Â��©
¨¢¤7¯*­D¼ � ¤vÆ�� ³ �D�F¾�Æ��IÆ%¨¡ Ã S¯�¤~©)«pÁ��B©
���D�®�F¯*£DÁ�¦®¬>�D��¯�¤~©
��©
¨¢¤7¯È¬|ªÇ­��>�¥²
£D¨¡�~ ¡ ¢ªi¨¡¯*µ*¨Ã£D��©
¨¡¯�´)©
�*¨¡­�¦d¤�µ*¨ x�£D��©
¨¢¤7¯�¼Sí��
¤7¦ ¯�¤WÆ&¤7¯�¾�Æ��®Æ%¨¡ Ã � ¡�D© � � ¾*�D©
£�¼¢¾�­�©
�~¯*µ«3¤~��©
�*�®���*�*�
¤W§�¨Ã¦���©
¨¢¤7¯*­�©�¤�©
�*�<ÀD�D�
¤7­D¼

�á�]�*�
¤�£¥�D�FµI©�¤)­
�*¤WÆ'©
�*��© 	 ¨¡¯Iô�ày¼ � ¨¡­�Ê]Ë�²a´~¤|¤�µIÆ%¨¢©
��©
�����
�Fà|Á�¨¢�
�Fµ�«p¤~�B¦è¼
�á��µ*¨ ³ ¨¡µ���©
���<©��B�F��©
¦d�F¯�©#¤~« 	¿µ��D�>�F¯*µ�¨¡¯�´)¤7¯èÆ%���D©
���D�%¤~�%¯�¤~© � � ¨¡­(£¥�B¨¢©
¨Ã£D�~ Ì¼
Ë��B¨¢©
¨¡£D�~ �£D�~­��~¼#Ï�ªH�Ö�F¦è¼ � ¾>Æ��®Ä�¯�¤WÆû©
�*��©�©
���D�
�����B��¤7¯* ¡ªIx ³ �®�>¤7­
­
¨¢¬y ¢�<£¥�B¨¢©
¨¡£D�~ 
ÀD�D�
¤7­D¼èé#­B¨¡¯�´è©
���Âµ*�D©
�~¨¡ ¡­]«p�
¤7¦�©
����©o�/�F¦�¦Â��¾t�~¯*µÇô�ày¼ � ¾tÆ����B�Fµ*Á*£¥�Â­
�*¤WÆ%¨¡¯*´
©
�*��© 	¿¨¡­(Ê]Ë�²a´~¤|¤�µ�©�¤�­
��¤WÆ#¨¡¯�´�©
�*��©%�~¯�¨Ã¯�©��D´~�B�~ �� ¤~«Î©
���]«p¤~�B¦

�køzy Ø{
k �
|
k

Ótk%÷�
	q"î � � � �CnPÔ¥Ótk#÷ �Mq�ï�÷ � � � Ô
¨¡­�Ê]Ë�²a´~¤Å¤Åµ/¼ � �D�
� � � � ø�����	��
 ¾��~¯*µ �áø ñ���	� ¾ÅÆ%���D�B� � ¨Ã­��~­�¨¡¯ �/�F¦è¼ � ¼ �  ¡­
¤�¯�¤~©��©
�*��©��èø � � q�ÜUuÈÆ%¨¢©
� � � �~­b¨¡¯°©
���D�/�F¦�¦Â��¼��á����� ³ �d¯��D´7 ¢�F£¥©��Fµ
©
���)�
�F�~ t©��D�B¦
¤~« ��q�ÜUu�­
¨¡¯*£¥� � � � ò ÜYq�Ü 	 ¾*�~¯*µ�Æ��<©
��Ä~�

|
� Þ~É1¼

Ï�ª��Ö�F¦è¼y¸Å¾
� �*�~­#�~¯�ÊbË�²a´~¤|¤�µ����*�*�B¤F§�¨¡¦���©
¨¢¤7¯�� � ¤~«�©
�*�<«3¤~�@¦
� � ø

��
C � { y Õ��

� Ctk � }
|
kk�÷��Mq�ï�÷ � � �

Ï�ªd­�ª�¯|©
���D©
¨¡£�µ*¨ ³ ¨¡­B¨¢¤7¯�¾�©
����¤7¯* ¡ª)£¥¤7¯|©��B¨¢¬�Á*©
¨¢¤7¯�©�¤®©
���������*�
¤F§�¨¡¦���©
¨¡¤7¯d¤~«�� � ©
�*��©
�
�Fà|Á�¨¢�
�F­(¨¡¯*­
���F£¥©
¨¡¤7¯è¨¡­
��
C � { y Õ�� |

kk(÷ �Mq�ï�÷ � � � øzy Ø{ |
kk�÷ �Mq�ï�÷ � � � ø' ¡¯/Óë¶�÷ �Mq�ïS÷ � � � Ô/÷ì Ã¯/Ó�÷ �Mq�ïS÷ � � � Ô

Ê%¤7¯�²L£¥�@¨¢©
¨¡£D�~ /£D�~­��~¼ �á�®�~­
­
Á�¦d�<©
�*��© � � � � �mÞYuÎ¼�â�¨¡¯*£¥�
� ÜUuvn
Ótk#÷�
	q"î�Ô

� � 1ù¶rq�Ü
Æ��®��� ³ ���~¯±ÊbË�²a´~¤Å¤�µ����*�*�
¤W§�¨Ã¦���©
¨¢¤7¯è¤~«

¶
ÜUuvnBÓtk�÷ 

q"î�ÔÎ÷ � �

¬|ª�´~�D¤7¦��D©��B¨¡£)­��D�B¨¢�F­#�¥§Å�y�~¯*­
¨¢¤7¯°¨¡¯±�>¤vÆ��D�B­#¤~« �	��
 ×�� ñ ��� � Ù
���

¼������®�B�F¦��~¨¡¯*¨¡¯*´Â­�©��D��­
���
�®¯�¤vÆù�~­%¨¡¯i©
�*�®£¥�B¨¢©
¨¡£D�~ �£D�~­
�~¼^

¸



� ��� � Æ%¨¡ ¡ �µ*�F­
¨¢´7¯*��©��)©
���������*�
¤F§�¨¡¦���©
¨¡¤7¯±©�¤ 	 � � � � ��� � ´7Á*���B�~¯|©��D�Fµ
¬|ªH�Ö�F¦è¼�Þ�¼�á���*� ³ ��­
Á����*�
�F­
­��Fµ 
7ó ���~­�¨¡¯*µ*¨¡£¥�F­b¬>�F£D�~Á*­
��©
����«p¤~�B¦ ¤~« � ��� � µ��D�>�F¯*µ*­b¤7¯���~¯*µH�)¬�Á�©�¯�¤~©%¤7¯ 
�¤~����¼
� {����Ço�� w
	7ÓÑî�óBïDÔ 0R<jGI?��9(
-Z-Z�YJ
[ �vw�w�\®} �%�F£D�~ ¡ ¡¨¡¯*´�ô�à�¼yä|¾�Æ��®¯*¤WÆ Ä�¯�¤WÆ&©
�*��©

��w
	7ÓÑî�óBïDÔÎ÷ 	�
�r� Ø

	�
��� Ø

� ñ Ø�
� � {

� ñ Ø�
� � { � ��� � � ò ¶rq�Ü ð �

�����D�
�D«p¤~�
�~¾�¨¡©(�
�F¦��~¨¡¯*­�©�¤�­
��¤WÆù©
�*��©
	�
�r� Ø

	�
��� Ø

� ñ Ø�
� � {

� ñ Ø�
� � { � ��� �

¨¡­®Ê]Ë�²a´~¤Å¤Åµ�¼
â�¨¡¯*£¥�~��óW�±ø9É Õt×3ØPÙ ¾ÎÆ��I¦�Á*­
©�­
��¤vÆ «p¤~�)�F�~£B� �È�~¯*µ �Å¾�©
����©�©
���
��¬�¤ ³ �®­
Á*¦9¨¡­(Ê]Ë�²a´~¤Å¤Åµ/¼<�á�]©��
�F��©�©
���]­
Á*¦Â¦���©
¨¢¤7¯*­�¤ ³ �D��
~ó �i¬Åª�£D�~­
�F­��~£D£¥¤~�Bµ�²
¨¡¯�´d©�¤�Æ%�*�D©
���D��¤~�%¯�¤~© � � �~¯*µ � � ���
�®£¥�B¨¡©
¨¡£D�~ Ì¼
Ï�¤~©
� � � �~¯*µ � � ���B�)¯�¤7¯�²L£¥�B¨¢©
¨¡£D�~ Ì¼(Ï�ª �Ö�F¦è¼�Þ�¾ � ��� � ¨¡­�©
���)�*�
¤�µ*Á*£¥©(¤~«����>¤7 ¢ª|²¯�¤7¦�¨¡�~ Î¨¡¯ 
��~¯�µá ¡¯�Óë¶#÷3�Mq�ï�÷ � � � Ô1÷ß ¡¯/Ó�÷ �Mq�ï%÷ � � � Ô@¼)���*��­BÁ*¦�¦���©
¨¢¤7¯ì¤ ³ �D� 
�~­
­
Á*¦d�F­b�I£D ¢¤7­��Fµì«p¤~�B¦ �~­����B��©
¨¢¤7¯��~ ��¥§��*�
�F­B­
¨¢¤7¯±¨Ã¯±©
���� ¡¨¡¦Â¨¢©
­�¤~«�­BÁ*¦�¦���©
¨¢¤7¯/¼���F£D�~ ¡ �©
�*��©�©
���b�>¤WÆ��D�B­�¤~« 
d���
�b¬>¤7Á*¯*µ*�FµÂ��¬>¤ ³ �]¬Åª�ÉÖÕt×3ØPÙë¼i�Ö¨¢Ä~�DÆ#¨¡­��~¾%� � � � �
�ÐÜÅ¾�~¯*µ ¬>¤~©
� �\¶]÷ �Mq�ï*�/�~¯*µ � �Mq�ï*� ò ¶�¾1Æ��i­��D��©
�*��©�©
�*�I ¢¤~´7���@¨¢©
�*¦�¨¡£�«p�~£¥©�¤~�B­����
�
ÊbË�²a´~¤Å¤�µ ³ ¨¡�d���WªÅ ¡¤~�%­��D�B¨¢�F­��¥§Å���~¯�­
¨¢¤7¯i«p¤~��©
���® ¢¤~´7���@¨¢©
�*¦è¼

� � ¨Ã­]£¥�B¨¢©
¨¡£D�~ Ì¼ �á��Æ%¨¡ ¡ Î­��D�Â©
�*��©�­
Á�¦�¦���©
¨¢¤7¯
¤7¯��
£D�~¯�¬>���*�~¯*µ* ¡�FµáÁ*­
¨¡¯�´i©
���
©��F£B�*¯*¨Ãà|Á��]«p¤~�#­BÁ*¦�¦���©
¨¢¤7¯i¤7¯ 
�¼

�����) ¢¤~´7���B¨¢©
�*¦Â¨¡£b«p�~£¥©�¤~�]µ�¤Å�F­%¯*¤~©#µ��D�>�F¯*µ±¤7¯ 
�¼D�á��Æ��~¯�©#©�¤I�����*�
¤F§�¨¡¦���©��
4 � ñ Ø� � { � � � � ¼ �á�®��� ³ �®©�¤Â� ³ �~ ¡Á���©��

� ñ Ø�
� � {

��
� � { � C

Æ%¨¢©
� � �~¯�µ � C/�~­�¨¡¯��Ö�F¦è¼|Þ�¼S�%�����¥§��*�
�F­
­
¨¡¤7¯*­ � C/���B¨¡­
�#¨¡¯Â©
���%�*�B¤|¤~«�¤~«��Ö�F¦è¼Å¸Å¼
½P«(Æ��I ¡¤|¤~Ä ��©)�F�~£B�ß¤~«(©
�*�I­
Á*¬>£D�~­
�F­®�F¯*£¥¤7Á�¯�©��D�
�Fµß¨¡¯ ©
�*��©)�*�
¤Å¤~«P¾ÎÆ��I­��D�I©
�*��©
�¥§�£¥�D�*©Â«3¤~�IË(�~­�� 
��ø ¹�¾�­
Á�¬�£D�~­��F­ � ø���¶è�~¯*µß�B�D´7¨¢¤7¯*­�¶è�~¯*µ ] ¤~«�­
Á*¬>£D�~­
�
�dø'¹�¾ � C ¨¡­(�d�>¤7 ¢ª�¯�¤7¦�¨Ã�~ �¨Ã¯ 
�¾��~¯*µ±­
Á*¦�¦���©
¨¡¤7¯è¨¡­(­�©��B�~¨¢´7�|©�«p¤~�
Æ����@µ�¼

½�¯<©
���S�
�F¦��~¨Ã¯*¨¡¯�´�£D�~­��F­D¾~�~¯*µ]¯�¤~©
¨Ã¯�´(©
���S©PÆ�¤��B�F¦����
Ä�­/¨¡¯b©
���S���
¤|¤~«|¤~«T�/�F¦è¼W¸Å¾
Æ���£D�~¯d���*�y ¢ªo�/�F¦�¼�¶D¹b©�¤]¤~¬�©
�~¨¡¯�ÊbË�²a´~¤Å¤�µd���*�*�
¤W§�¨¡¦Â��©
¨¢¤7¯*­t«3¤~�1©
�*��­BÁ*¦�¦���©
¨¢¤7¯
¤7¯ 
�¼

ä



íÎ¨¡¯*�~ ¡ ¢ª~¾yÆ��)£D�~¯
£¥¤7¯*­
¨¡µ��D��­
Á*¦�¦Â��©
¨¢¤7¯�¤ ³ �D���è¤~«1©
���� ¢¤~´7���B¨¢©
��¦�¨¡£<£¥¤7¯|©��B¨¢¬�Á�²
©
¨¢¤7¯�¼Î½P« � � ¨¡­�¯*¤7¯�²L£¥�B¨¢©
¨¡£D�~ a¾�©
���F¯Â©
���# ¢¤~´7���@¨¢©
�*¦�­S��� ³ �bÊbË�²a´~¤Å¤�µ����*���
¤F§�¨¡¦���©
¨¢¤7¯
³ ¨¡�b­�©��@�~¨¢´7��©�«p¤~�
Æ����Bµ��¥§����~¯*­
¨¢¤7¯)¤~«�©
���(���WªÅ ¡¤~��­��D�B¨¢�F­Î�~­1���
� ³ ¨¡¤7Á*­
 ¢ª<µ��F­B£¥�B¨¢¬>�Fµ�¼Ö½�«
� � ¨Ã­�£¥�B¨¢©
¨Ã£D�~ Ì¾�©
���F¯�©
�����B�~¯�´~��¤~«/­
Á*¦�¦Â��©
¨¢¤7¯Â£D�~¯I¬>�%¬*�B¤~Ä~�F¯�¨¡¯|©�¤®É ÕÎ×ÃØPÙ ¤Å£¥©
� ³ �F­�~¯*µ��~¯����*�*�
¤~���B¨¡��©��S�
�F­B£D�~ ¡¨¡¯�´%¨Ã¯]�F�~£B�)¤�£¥©
� ³ ���~ ¡ ¢¤vÆ%­/¤7¯*��©�¤%´~�D©Î�~¯)ÊbË�²a´~¤Å¤�µ�����²
�*�
¤F§�¨¡¦���©
¨¡¤7¯ ³ ¨¡��©
���]���WªÅ ¡¤~��­
�D�B¨¢�F­���´7�~¨¡¯�¼��%�*¨¡­�¨Ã­ ³ �D�Bª�­
¨¡¦Â¨¡ ¡����©�¤�©
���]­�©��@��©��D´~ª
«3¤~�%­BÁ*¦�¦���©
¨¢¤7¯�¤ ³ �D� 
�¨¡¯i©
��� � � £¥�B¨¡©
¨¡£D�~ �£D�~­��F­���¬�¤ ³ �~¼ ^

�á�����
��¯�¤WÆù��¬y ¢�]©�¤��*�
¤ ³ �®���*¦�¼/¶�¼[ �vw�w�\Â} Ï�ª �Ö�F¦è¼/Üi�~¯*µ �/�F¦è¼ÖãÅ¾ w(ÓÑî�óBïDÔ�¨¡­bÊ]Ë�²a´~¤Å¤Åµ�¼�������©
���D¤~�B�F¦ «3¤7 Ã ¢¤WÆ%­
«3�
¤7¦ �/�F¦è¼Ö¶�¼ ^
� ` cS�vad�d�
�<��� �Wc=� � ��g
����� ���
	���
�����
��
������������
�������� ��	!�"��
�#
�����b«3¤7 Ã ¢¤WÆ%¨Ã¯�´) ¡�F¦�¦��d¨¡­�©
���<¦��~¨Ã¯I�����*�
¤F§�¨¡¦���©
¨¡¤7¯è�~¯*µè¨¡­(���*�
�F£D¨Ã­��b�
�D«3¤~�@¦�Á* Ã�"²
©
¨¢¤7¯è¤~«1¨¢©��F¦ ] µ�¨¡­
£DÁ*­
­
�FµI��©%©
���®­�©
���
©%¤~«t­��F£¥©
¨¡¤7¯ ] ¼
� {����Çoá��$�&�$ î �#&I47" É � �*09$A0E"%$'&'(
&�).� 
 4U" 0E"�$'&X(
&�)50E" $3��&S)�4U"	(
& ¹ 1 
 ò î �
� l&%W¹�óF¶�óD÷®¶(' � 4U" � ¶rq�Ü � ð ò � � � ò ¶rq�Ü � ð|ñ Ø J)$v&Z$ � ø Ü"É J �v��&S0E"�$'&*) ��4U6 Û ¹�óF¶5Ý+.4U" �.&K/�47)1$909$909-7" &W�D03"%$X-F<�� �*03"%$'&�)��U4U6 <#� Ò { ó������Wó@Ò � < �T+��D$3��47$ ��-U) 4U"%: (70��U&�" � � ¹$3��&*)W&,0E<F4F/�-768:U"�-U2D0t4U6 � CCl+* Û kFÝ <��M+*�;$3�	47$�-��7&*) kolìÒDC

� ¶k%÷�

q"î � � � �Cn ÷ � C�Ótk�Ô�� ò ¶rq�Ü ð �
�v��&�+#-r&�� +Z0t&�"%$3<�-�� � C 47)�&�03"�� &�/M&*"�� &�"%$ -�� 
 J �v��&5<�� �*03"%$'&�)��U4U6 < ÒDC 4U"��5/�-U6 : �"�-U2D09476 < � C +#4U" �.&�+.-U2j/ �T$'&.�;03" G�?-,Y�A4U6 $3�	-��Y(U� $3��&�� &X(Y)�&#&S-��D$3��&j/T-U68:U"�-72,0t4U6( -��7&*)1"M0E"	(;+�03)�+ �	09$�<#0  r&o�K0E636�� &�/T&*" �;-U" � J
[ �vw�w�\�} �á���>¤7¨¡¯�©Î¤7Á�©1©�¤®©
���(�
�F�~µ��D�S©
����©���©1©LÆ�¤®�� Ã�~£¥�F­1Æ��(Æ#¨¡ ¡ Å¦���Ä~���
�F¦����BÄÅ­
©
�*��©�Æ%¨¡ Ã y¬>�<Á*­
�Fµ�¨¡¯i©
���~x�¯*�~ �­�©��D��­(¤~«Î©
���]���
¤|¤~«t¤~«1���*¦è¼�¶�¾y¬�Á�©(���
�<¤7¯* ¡ª�¤~¬�²
­��D� ³ ��©
¨¢¤7¯*­�¨¡¯i©
�*�®£¥¤7¯�©��¥§�©%¤~«Î©
�*¨Ã­��*�
¤Å¤~«P¼

�á�Èµ�¨ ³ ¨Ãµ��á©
��� £¥¤7¯*­
©��BÁ*£¥©
¨¢¤7¯ù¤~«d©
���Ç­
Á*¬�¨¡¯|©��D� ³ �~ Ã­è�~¯*µ �>¤7 ¢ª�¯�¤7¦�¨¡�~ Ã­è¨¡¯�©�¤
£D�~­��F­D¼�½ë¯è�F�~£@�±£D�~­���Æ��]Æ%¨Ã ¡ >¦���Ä~�®�~¯±�������F�~ >©�¤I�/�F¦è¼y·Å¼
Ë��~­�� 
�ø'¹�¼ �á�)£¥¤7¯*­
¨¡µ��D�(©
�*�<­
Á�¬�£D�~­��F­�µ��D�>�F¯*µ�¨¡¯�´)¤7¯ ��¼
â�Á�¬�£D�~­��2�dø ¶�¼�Ê%¤~©��®©
�*��©

¶ � � � 1 � k � ¶ � �Cn � � 1 Þ � � � 1mÞ�Óë¶ � � � Ô
���*¨¡­(¦d�F�~¯�­(©
�*��©�Æ��®£D�~¯±������ ¢ªI�Ö�F¦è¼�·�Æ%¨¡©
��¤7Á�©(Á*­
¨¡¯*´)¤�£¥©
� ³ �F­F¼

�



â�Á�¬�£D�~­�� �dø ¹�¼SÒ { ø Û ¹�óF¶rq�Ü � Ýa¾��~¯*µ�¨¢«>¹ ò�� 1 � ¾�©
���F¯IÒDC/ø Û ¶rq�Ü � ñ C � ØvóF¶rq�Ü � ñ C Ýa¼
í�¤~� kolìÒDC1¨¢©�¨¡­(£D ¢�F����©
����©�©
���®¦�¨Ã¯*¨¡¦)Á*¦ ¤~«D� k � �Cn � � ¤Å£D£DÁ��@­���©jk#ø ¶rq�Ü � ñ C � Ø ¾
�~¯*µ±©
�*�)¦��"§�¨¡¦)Á*¦ ¤�£D£DÁ��B­���©~k®ø ¶rq�Ü � ñ C ¼#½P©�¨¡­#�F�~­�ª�©�¤i£B���F£BÄ±©
�*��©�©
����¦Â�"§�¨ý²
¦�Á*¦ê¨¡­�¯�¤~©�¦d¤~�B�<©
�*�~¯è©PÆ%¨¡£¥�<©
���<¦Â¨¡¯*¨¡¦)Á*¦è¾�­�¤�Æ��<£D�~¯±���*�y ¢ªI�Ö�F¦è¼y·Å¼
â�Á�¬�£D�~­�� �Ðø�÷®¶�¼Ð����¨¡­d¨¡­d�F­
­
�F¯�©
¨¡�~ Ã ¢ªÈ­BÁ�¬�£D�~­�� �Ðø�¹ÇÁ*¯*µ��D�d©
���°£B�*�~¯�´~�°¤~«
³ ���B¨Ã��¬� ¢�Fk � ø!k�÷ ¶�¼
Ë��~­�� 
 �ø'¹�¼ � ´7�~¨¡¯�¾ÅÆ���£¥¤7¯*­B¨¡µ��D��©
�*�
�D�#­
Á*¬>£D�~­
�F­�µ��D�>�F¯*µ�¨¡¯�´]¤7¯ ��¼S�����D�dø ��¶
­
Á�¬�£D�~­��F­d���
�i�
�F ¡��©
¨ ³ �F ¢ª ­
¨¡¦��� ¢�~¾S­�¤
Æ��iµ�¨¡­��>¤7­��I¤~«%©
���F¦ x��@­�©D¼ Ê#¤WÆ<¾�Æ��è�~ ¡­�¤
¦�Á*­
©�¤~¬y­��D� ³ �]��¤WÆ 
�¤Å£D£DÁ*�B­�¨¡¯I©
���]���*�*�
¤W§�¨¡¦Â��©
¨¢¤7¯�¼1���*¨¡­�¨¡­�¯��F£¥�F­
­B���
ªÂ¬>�F£D�~Á*­��

�Æ%¨Ã ¡ ��F¯�©��D��¨¡¯�©�¤d©
�*�®­
£D�~ ¡¨¡¯*´)«Ñ�~£¥©�¤~�����D���Ö�F¦è¼y·Å¼
â�Á�¬�£D�~­��2�dø¿÷®¶�¼=�á�)Á*­��]©
���®£@�*�~¯�´~�<¤~« ³ ���B¨¡��¬� ¡����øû÷ k � ¶ � 

q"îy¼=�á�)�*� ³ �k7÷®¶�÷ 

q"î � �CnSøû÷)Ó��@÷�� nLÔ@¼1Ê%¤~©���©
�*��©���l Û 

q"îyó 

q"î � ¶5Ýa¼(Ò { ø Û 

q"îyó 

q"î � ¶rq�Ü � Ýa¾
�~¯*µá¨¢«�¹ ò�� 1 � ¾/©
���F¯�ÒDC�ø Û 
	q"î � ¶rq�Ü � ñ C � Ø ó 

q"î � ¶rq�Ü � ñ C Ýa¼)í*¤~�®¹A1 � 1 � ¾
©
����¦Â¨¡¯*¨¡¦)Á*¦ ¤~«!� ��÷A�Cn � � ¨Ã¯IÒDCÖ¤�£D£DÁ��B­���©�©
���# ¢¤vÆ'�F¯*µÂ¤~«Ö©
����­BÁ�¬�¨¡¯|©��D� ³ �~ Ì¾|�~¯*µ
©
����¦Â�"§�¨¡¦)Á*¦ ¤Å£D£DÁ��@­���©�©
������¨¢´7�d�F¯*µ�¼Î½�©�¨Ã­S�F�~­�ª�©�¤)£B���F£BÄÂ©
�*��©�©
����¦��"§�¨Ã¦�Á*¦
¨¡­#¯*¤~©b¦�¤~�
��©
���~¯±©PÆ%¨¡£¥��©
����¦�¨¡¯*¨¡¦)Á*¦ ­
¤�Æ��d£D�~¯ì������ ¢ªH�/�F¦�¼>·Å¼b������­
£D�~ ¡¨¡¯*´
«p�~£¥©�¤~�SÆ#¨¡ ¡ Å¨¡¯ ³ ¤7  ³ �]Ó 
	q"î�Ô � � � � «p¤~�SÒ { �~¯*µ�Ó 
	q"î � ¶rq�Ü � ñ C � Ø¥Ô � � � � «3¤~��ÒDC�¾ � � ¹�¼

� {��ÇoM�	� �á�(�
�F¦Â���
Ä<©
�*��©Î©
�����
�F£D¨¢���
¤Å£D�~ Ã­�¤~«�©
����©LÆ�¤<­
£D�~ ¡¨¡¯�´�«Ñ�~£¥©�¤~�B­S��¬>¤ ³ �
£D�~¯�¬>�]µ��F£¥¤7¦d�>¤7­��Fµè¨¡¯i�����B©
¨¡�~ >«3�@�~£¥©
¨¢¤7¯*­�©�¤��¥§��*�
�F­
­B¨¢¤7¯*­�¤~«�©
�*�]«3¤~�B¦ Ø� ��
 ­BÁ*£B�©
�*��©#©
�*�®�
�F�~ ������
©#¤~«<&k¨¡­%¯�¤7¯�²L¯��D´7��©
¨ ³ �~¼#�%�*¨¡­%�~ Ã ¢¤WÆ%­#���*�� ¡¨Ã£D��©
¨¢¤7¯�¤~«i�Ö�F¦è¼�¶D¹
©�¤Â­
Á*¦�¦Â��©
¨¢¤7¯è¤~«

�«p�
¤7¦ 
�ø¿¶]©�¤Âî�÷ ¶�¼

â�Á�¬�£D�~­��2�dø ¶�¼��/�D©��Sø!k � ¶(÷�
	q"î�¾y�~¯*µè¤~¬�­��D� ³ �<©
�*��©���l Û ¶(÷�
	q"î�óBÜ®÷ 

q"î�Ýa¼
���*¨¡­(­
Á*¬>£D�~­
�<£D�~¯è¬>�]©��
�F��©��Fµ°¨Ã¯i©
���<­
�~¦d�®¦Â�~¯*¯��D���~­���øû÷®¶�¼

â�Á�¬�£D�~­����
ø ¹�¼ �á�Ix��B­�©<µ*�F�~ SÆ%¨¢©
��©
���Â­
Á�¬y¨¡¯�©��D� ³ �~ �Ò { ¼F�á�Â�����
©
¨¡©
¨¢¤7¯ Û ¹�óF¶5Ý
¨¡¯�©�¤Â©
���
�D�<¨¡¯|©��D� ³ �~ ¡­(©
�*��©�Æ��]Æ%¨¡ Ã �£D�~ Ã ��
�D´7¨¢¤7¯*­F¼
� {�
yrpwyxû� kFl Û ¹�ó 

q"î�÷ � �!� Ý
� {�
yrpwyx � kFl Û 

q"î)÷ � �!�Uó 
	q"î � � �!� Ý
� {�
yrpwyx � kFl Û 

q"î � � �!�UóF¶5Ý

�á�Sx��@­�©]©��
�F��©®�B�D´7¨¢¤7¯ ÜÅ¼�½�©®¨¡­<£D ¡�F���<©
�*��©<©
����¦�¨¡¯*¨¡¦)Á*¦ ¤~« � k]÷ 

q"î � �Cn �
¨¡­ � �!�*�~¯*µè©
���)¦��"§�¨¡¦�Á�¦ ¨¡­ � Ü,� � �U¼��/�F¦�¦���·����*�� Ã¨¢�F­(���D�
�~¾��~¯*µè©
�����
�F­
Á* ¢©
¨Ã¯�´
���*�*�
¤W§�¨¡¦Â��©
¨¢¤7¯�¨¡­(�d�>¤7 ¢ª�¯�¤7¦�¨Ã�~ �¨Ã¯ 

q"îy¼

���D´7¨¢¤7¯ ] £D�~¯Ç¬>��©��B�~¯*­�«p¤~�B¦d�FµÇ¨¡¯�©�¤>���D´7¨¡¤7¯Ð¶ ³ ¨Ã��©
���I£B�*�~¯�´~�i¤~« ³ ���B¨¡��¬� ¡�
��øPkb÷ 

q"î�÷ � �!�U¾Î­�¤èÆ���£¥¤7¯*£¥�F¯|©��B��©���¤7¯ ���D´7¨¢¤7¯m¶�¼S�%�D´7¨¢¤7¯m¶d¨¡­b�y���
©
¨¢©
¨¢¤7¯��Fµ
¨¡¯�©�¤ � � ¶�­
Á�¬�¨Ã¯�©��D� ³ �~ ¡­�Ò { ó������Fó@Ò � �~­�«p¤7 ¡ ¢¤WÆ#­D¼
�á�I­
©
���
©���©)©
������¨¢´7���F¯*µ ¤~«

·



©
�����B�D´7¨¢¤7¯°�~¯�µ±µ��*xy¯*��Ò { ø Û Óë¶%÷Ð¶rq�Ü � Ô¥Ó 

q"î�÷ � �!�ÍÔ@ó 
	q"î�÷ � � � Ýa¼#½�« � �øù¹�¾�©
���F¯
Ò�CSø Û Óë¶�÷'¶rq�Ü � ñ C Ô¥Ó 

q"îd÷ � �!�ÍÔ@óWÓë¶�÷Ð¶rq�Ü � ñ C � Ø Ô¥Ó 

q"î�÷ � �!�ÍÔLÝa¼bí�¤~�<¹F1 � 1 � ¾� ¢�D©
� CÎ¬>�]©
���<¦�¨¡¯�¨¡¦�Á�¦ ¤~«D� k%÷�

q"î � � n � � ¤ ³ �D�<ÒDCP¾y�~¯*µ��2Ct©
���<¦��"§�¨¡¦)Á*¦è¼

�á��£D ¡�~¨Ã¦9©
�*��©
� k�÷ 

q"î � �Cn � �#ø Ótk%÷�

q"î�Ô�� � �v�

¨¡­S¦d¤7¯�¤~©�¤7¯*�%¨¡¯*£¥�
�F�~­B¨¡¯�´]�~­�k%´~¤|�F­�«3�B¤7¦�

q"î�÷E� �!�"©�¤®¹�¼1���*¨Ã­1¨¡­S£D ¢�F����¨¡«yÆ���Æ��B¨¡©��k�ø � Ó 
	q"î�÷ � �!�ÍÔ@¾*Æ#���D�
�<¹�1 � 1&¶�¼�Ê%¤~©���©
�*��©
� k�÷ 

q"î)÷ �Cn � � ø Ó�Óë¶(÷ � Ô 
	q"î � � � �!�ÍÔ � � � �

�~¯*µè©
�*��©(©
���<µ*�D�B¨ ³ ��©
¨ ³ �]¤~«�Óë¶�÷ � Ô 
	q"î ��� � �!�Å¨¡­b÷�
	q"î � � � �|Æ%�*¨¡£@�è¨¡­(¯��D´7��©
¨ ³ �
¬��F£D�~Á�­�� 
�� ¹�¾��~¯*µá¶rq"î�� � �!�U¼

�á�d£D���
�
ªè¤7Á�©���µ��D©
�~¨Ã ¢�Fµ±�~¯*�~ ¡ªÅ­
¨Ã­�¤~« � C��~¯*µ���C1«3¤~� � �ø&¹�¼%�����)£D�~­�� � øù¹
¨¡­�­
¨¡¦��� ¢�D�F¼ �/�D©�õèø Ü C ñ Ø 

q"îy¼=�á�®��� ³ �

� C'q � � ø Ó��]õ � ¶�÷ ¶
Ü � ñ C � Ø Ô � � ¶

�~¯*µ
��Ctq � � økÓÌÜ��bõ � ¶�÷

Ü
Ü � ñ C � Ø Ô � � ¶

Ê%¤vÆ
õÎÓ��'÷ ¶

Ü � ñ C � Ø }Fõ Ô�� õtÓ��'÷Çî�q�Ü � Ô��mõ�� q�Ü
���*¨¡­# ¡�~­�©#¨Ã¯��Fà|Á��~ ¡¨¢©Lªè¨¡­%«p���b«p�
¤7¦ê­B�*���
�
­
¨¡¯*£¥�®î ò Ü"ð��~¯*µìÜ � ð|ñ � ò ¶rq � �!� ò Ü � ¼
½�¯��~¯|ªi� ³ �F¯�©D¾yÆ��®´~�D©

� CXq � � ��� � õ � qvÞ � �]õ � Ü
�á��£D�~¯�¤ ³ �D�
�F­�©
¨¡¦Â��©����2CXq � � ¬Åª

ÓÌÜ��bõ � ¶WÔ � � ¶%ø�Þ	� � õ � � Þ	�]õ � ¶
�á�®´~�D©

¶F¸���C ò � C
�á�����*�y ¢ªI�Ö�F¦è¼y·)Æ%¨¢©
�i©
�*�®­
£D�~ ¡¨¡¯*´)«Ñ�~£¥©�¤~� > � «p¤~��ÒDCt¤~«

> � ø Ó�� � õ � qvÞ � �bõ � Ü7Ô � � ø Ü � C ñ �Ü � � }�Ó 

q"î � Óë¶(÷ nLÔëÜ � �Ü C ñ Ø Ô¥Ó 
	q"î � Óë¶ � nPÔëÜ � �
Ü � ñ C Ô

� {��ÇoM�	� �%���]��¬�¤ ³ �®­
£D�~ ¡¨Ã¯�´�«p�~£¥©�¤~�B­%«3¤~�%�F�~£B��¤�£¥©
� ³ �)£D�~¯è¬>�]�¥§Å���
�F­
­��Fµi¬Åª
�����
©
¨¡�~ %«3�B�~£¥©
¨¡¤7¯*­�¨Ã¯ ©��D�B¦�­�¤~«]�B��©
¨¢¤7­�¤~«]©
���±«p¤~�B¦ Ø� ��
 ­
Á*£@�m©
�*��© � 
 � &"�j�
¶rq�Ü ð )B+.-0/ ÓÑ¨¡¯è«Ñ�~£¥©D¾���
<Óë¶WÔ( ¡¤WÆ��D�%¬>¤7Á*¯*µ��*¤7 ¡µ*­D¼UÔ����*¨¡­�¦��F�~¯*­�©
�*��© �/�F¦è¼t¶D¹Â£D�~¯
¬��<������ ¡¨¢�FµI©�¤Â­
Á�¦�¦���©
¨¢¤7¯è¤~«t©
���F­��®�B��©
¨¢¤7­(¤ ³ �D��
Â«3�B¤7¦ 
)ø ¶b©�¤Âî)÷ ¶�¼ ^

¶D¹



����� ���
	�� 	!����#+����� 		��

�������	�
� {����Ço��z E� & 0E<�4I2 �	6 $90 /�6V&! O&*)�-;-�� �
	7Ó9&bÔ1÷ ¶rqOp ��$3�T&*" � &"�7ø��dÓ

|
Ô J

[ �vw�w�\®} &¿¨¡­(�d¦)Á* ¢©
¨¢�� ¡�#ÀD�D�
¤�¨ýü��
	7Ó9&bÔÎ÷ p�ø'¹d�~¯�µ�� �	 Ó9&]Ô�ø'¹�¾�Æ%���D�
� � �	 Ó9&bÔ
¨¡­®©
�*�iµ*�D�B¨ ³ ��©
¨ ³ �Â¤~« ��	7Ó9&]Ô@¼������F­��I©LÆ�¤á�Fà|Á���©
¨¢¤7¯*­)¨¡¦d�� ¢ª
©
�*��©"& 	 q

|
� ø ¶rqOp�¾

�~¯*µ±âÅ©
¨¢�B Ã¨¡¯�´�º»­����*�*�
¤W§�¨¡¦Â��©
¨¢¤7¯i¨¡¦d�� ¡¨¡�F­�©
�*��© � &���¦)Á*­�©�¬>� ³ �D�BªI£D ¢¤7­
�]©�¤���q��7¼ ^
� {����Çoá�  E�

|
�&¦��"§�% ] Ü��7óBÜ"É � Ü ' � �
	7Ó9&bÔ�÷Ð¶rqOp�ø¿¹ � 4U"�� � &"� ò ÞYu � $3��&*"

& �	4�<�$3��&���-U636 -7�K0E"
(~�*-U)12
& ø � � Ó0� � u � �yÔ�n

� ��&*)W& � 47"�� � 4U)W& )W&W4U68� � øû÷®¶rq"î�ï � ÒÂÓë¶rq�Ü�� ð Ô � � � � ò ÜYq�Ü 	 �C4U"�� � � l %W¹�ó �]Ü ' J #" 4 �Y�U09$909-U"M� & 0E<~<#032 / 6V&rJ
[ �vw�w�\®} �%�*��©�&û¨Ã­(­
¨¡¦d�� ¡�#«p¤7 ¡ ¢¤vÆ%­(«p�
¤7¦ �/�F¦Â¦��Âä|¼

�á��¯��D�Fµ�©
���<«p¤7 ¡ ¢¤WÆ#¨¡¯�´�«p�~£¥©D¼�½P«�� &"� ò ÞYuÎ¾*©
���F¯
� ��	�Ó9&]ÔÎ÷��¥§��ÖÓ9&bÔ�� ò ¶rq�Ü 	 ÓÌ·7Ô

½P«
|
� ] Ü��~¾�©
�*�F¯°âÅ©
¨¢�B Ã¨¡¯�´�º»­����*�*�
¤W§�¨¡¦Â��©
¨¢¤7¯è´7¨ ³ �F­(«p¤~� ��� |

¾
� &"� � q � � 1 � � ÓpÞYuÖÔ � q � � ò Óë¶F¸��Oq �*Ô � ò ¶rq�Ü �

�~¯*µ�ô�ày¼�·d£D ¢�F���@ ¢ª�«p¤7 ¡ ¢¤vÆ%­�«p�
¤7¦ ©
�*¨¡­F¼

�á�B¨¢©��"&¿ø"! �$# n�¾�Æ%���D�
�%!Öó # ���
���
�F�~ a¼#½�« &k¨¡­��IÀD�D�
¤�¾>©
���F¯ì¬|ª±ô�à�¼�·�Æ��
�*� ³ �

� p)÷��¥§��ÖÓ&!>ÔC}F�¥§���Ó # nLÔ�� ò ¶rq�Ü 	 Óë¶D¹�Ô�/�D©('Ðø p�÷'�¥§Å�tÓ&!>ÔÅ£¥¤7­�Ó # Ô@¾b�~¯*µ)' � ø �¥§��ÖÓ&!>ÔÅ­
¨Ã¯ÖÓ # Ô@¼ â��D�����B��©
¨¡¯�´È�
�F�~ ]�~¯*µ
¨¡¦���´7¨¡¯*���Bª)�y���
©
­�¨¡¯��Fà�¼�¶D¹�¾ÅÆ��%´~�D©�� ' � � ò ¶rq�Ü 	 �~¯�µ � ' � ò ¶rq�Ü 	 ¼�â�¨Ã¯*£¥�%£¥¤7­ � Ó&!�Ô �
­
¨¡¯ � Ó # Ô�ø¿¶�¾*Æ��]´~�D©

�¥§���ÓÌÜ�!>Ô�ømp � ÷ÇÜ�' � p � ' � � ' � �
í��
¤7¦ ©
��¨¡­�Æ���£D�~¯±£¥¤7¯*£D ¡Á�µ��]©
�*��©

�P�¥§Å�tÓÌÜ�!>Ôt÷ p	� � ò ] q�Ü 	 ò ¶rq�ÜU� ð ò ¶rq�Ü � ð
����Ä�¨¡¯�´� ¢¤~´7���@¨¢©
�*¦�­D¾�Æ��<´~�D©

Ü�!iø' Ã¯/Óë¶(÷�' � � Ô
Æ%���D�
�*' � � ø ÜYq"îÅï �'Ò�Óë¶rq�Ü � ð�Ô@¼������d£D ¡�~¨Ã¦ «3¤~�+!È¨¡­]¨¡¦�¦��Fµ*¨¡��©���«3�B¤7¦ ©
�*¨¡­]�~¯*µ
Æ��®­
�D© � ø,!Ö¼

�á��¯�¤WÆ Ä�¯�¤WÆ ©
�*��©i�¥§���Ó&!>Ô°ø ¶)÷ ¶rq"î�ï � ÒÂÓë¶rq�Ü�� ð Ô@¼¿�%�*¨¡­Â�~¯�µ � ' � �%ø
�P�¥§Å�ÎÓ&!>ÔÅ­
¨¡¯/Ó # Ô�� ò ¶rq�Ü 	 �~¯*µ � � C7� ò ÞYu&©��F ¡ �Á*­Â©
�*��© # ø �
u � � ­
Á*£@�m©
�*��©
� � l %W¹�ó ��¶�ó �]Ü '7¾��~¯*µ�� � � ò ÜYq�Ü 	 ¼ � ¤vÆ�� ³ �D�F¾ � � ø ��¶�¨¡­(�BÁ* ¡�Fµè¤7Á�©D¾y­B¨¡¯*£¥�]©
���F¯
� ''�|ø � p®÷á�¥§���Ó&!>ÔÅ£¥¤7­"Ó # Ô��T��p�¾�Æ%��¨¡£B�è¨¡­(¨Ã¦d�>¤7­
­
¨¢¬� ¡�~¾|�~¯*µè©
�*�< ¢�F¦�¦���¨¡­��*�B¤ ³ �Fµ�¼^

¶~¶



����� ��� � 
���	 � 	!#�� 
������	�
� {����Ço�
  E� & 0E<54 +.-U2j/�6 & ��� �T47"%$903$9:�� > �9¶rq�Ü ð � ��-U)D<*-U2�& �5�¿¹ �j4U"��o�*-7)<*-U2�& �9ø ÉÖÕt×ÃØPÙ � >31 � &��%1 �2> � $3��&�" ¶rq & �	4U<I4U" GI?��t( -Z-Z�>4#/ /�)�-��703254Y$909-U"+.-U"T<10R<*$90E"	(H-���4�<���2e-��~"�-U"M" &X( 4Y$90��7& /�-U��&�).<,-��

¶�÷ � &�� �
Ó�� � � ¶WÔ > �

[ �vw�w�\®} �á���*� ³ �iÓp©
���<¬�����µ��F­B¨¢´7¯*��©��F­%£¥¤7¦��� ¢�¥§è£¥¤7¯�
�Á*´7��©
¨¢¤7¯yÔ
¶
& ø �&� &"� � ø �&

Ó�� � � ¶WÔ > � Óë¶�÷ÐÓë¶(÷ � 
 � �×�� � � ØPÙ�� � Ô
½P« > �&¶rq�Ü"ð �#«3¤~�%­
¤7¦d��� � ¹�¾*©
�*�F¯�­
¨¡¯*£¥�

¶(÷ � �
� � � ¶ 1ù¶�÷ � &�� �

Ó�� � � ¶WÔ > � 1ù¶�÷ ¶
� � � ¶

Æ��è�*� ³ �i­B��¤WÆ%¯Ç©
�*��©i¶rq &ê¨¡­)ÊbË�²a´~¤|¤�µ ³ ¨¡�°�~¯ß���*�
¤F§�¨¡¦���©
¨¡¤7¯ ¬Åª �°©��BÁ*¯*£D��©��Fµ
´~�D¤7¦d�D©��B¨¡£�­��D�B¨¢�F­(¨¡¯i�>¤vÆ��D�B­%¤~«�¶�÷ � 
 � �×�� � � ØPÙ�� � ¼ ^

�á�®Æ%¨Ã ¡ ��
�D«3�D�%©�¤°Ó�� � � ¶WÔ > � �~­�©
���<­B£D�~ ¡¨¡¯�´d«Ñ�~£¥©�¤~�F¼
��� � ��������
 ��� ������� ��� � 
���	!#
� {����Çoß� � $v&Z$"! �ù¶ �#&j47"I03"%$'&X(	&*)#� É±ø' ¢¤~´ ! � �%ø�ÉÖÕÎ×ÃØPÙ 4U"�� & 4,+.-72 / 6V& �" ��2 �#&*)�J  E� � � � &��	�ù¶rq�Ü"ð*)B+ -0/ ��-U)F03"%$'&'(
&*)#< ¶�1 �F1 ! ��$3�T&*"

#�
� � Ø

¶
Ó � � &bÔ �

0R< GI?��9(
-Z-Z�I03">$'&�)#2,<�-�� É J
[ �vw�w�\<} �á�B¨¢©��2& ø,! � n # ¾�Æ%���D�
� !±�~¯*µ # ���B�]�
�F�~ Ì¼<�á�]©��
�F��©�©
�*�b£D�~­
��! ò ¹
¨¡¯�µ*�D©
�~¨¡ Ì¼1�����b£D�~­�� !��Ð¹�¨¡­�­
¨Ã¦d�� ¢�D���~¯�µI£D�~¯i¬>�#©��
�F��©��Fµè¨¡¯I�)­B¨¡¦�¨¡ ¡����¦��~¯*¯��D�W¼

Ê%¤~©���­
¨¡¯*£¥� � Ø� ��
 � ò Ü ð�$ «3¤~�(­�¤7¦�� |
� ¹�¾*�~¯*µ ��ø�ÉÖÕt×3ØPÙÎ©
�*��©�Æ��b£D�~¯è������ ¢ª�/�F¦è¼Ö¶~¶®�~¯*µ��~­
­
Á�¦d�]©
�*��©D�%øû¶�¼

�á��­�©
���B©�Æ%¨¢©
�
� � � &"� �%ø Ó � � !>Ô�� � # � Óë¶~¶WÔ

�/�D©�� { ¬>��©
�*��¨¡¯|©��D´~�D��¨¡¯�©
����­
Á*¦�¦Â��©
¨¢¤7¯��B�~¯*´~�#«p¤~��Æ#�*¨¡£B��� � � &"�~¨Ã­�¦�¨Ã¯*¨¡¦)Á*¦è¼� £¥©
Á*�~ Ã ¢ª~¾|¨¢«�÷ !�¨Ã­S�*�~ ¢«pÆ��Wª�¬>�D©PÆ��D�F¯Â©LÆ�¤�¨¡¯|©��D´~�D�B­S©
�*�D�
�(Æ%¨¡ ¡ Å¬>�(©LÆ�¤�­BÁ*£B� ³ �~ ¡Á��F­
¤~« ��¼ � ¤vÆ�� ³ �D�F¾|©
�*¨¡­t¨¡­t�~¯�¨¡¯*�F­
­��F¯|©
¨¡�~ |£¥¤7¦��� ¡¨¡£D��©
¨¢¤7¯/¾�­
¤#Æ���Æ#¨¡ ¡ ��~­B­
Á*¦d���#Á�¯*¨¡àÅÁ��
� { ¼1½�« � � � { � ¶%�~¯�µ�¹"1mõ ò ö�¾|©
�*�F¯Â£¥�D�
©
�~¨¡¯� ¢ªd¬|ª�ô�à�¼�¶~¶�¾ � � � õ � � ò � � � ö%� �

¶FÜ



�~¯*µ3� � � Ü"ö%� � ò Þ � � � ö%� � ¼ �Ö¨¡Ä~�DÆ%¨¡­��~¾>¨¢«=� 1 � { ÷Ð¶�¾�©
���F¯?� �d÷Èõ � � ò � �d÷Èö%� �
�~¯*µ � ��÷ÇÜ"ö%� � ò Þ � ��÷ ö � � ¼
åÎ���
©
¨¢©
¨¢¤7¯ ©
���±­
Á*¦Â¦���©
¨¢¤7¯ß�B�~¯�´~�°¨¡¯�©�¤3	»¤Å£¥©
� ³ �F­Dº¢¼&Ò ��� C�Æ#¨¡ ¡ �¬>�è©
�����B�~¯�´~�«3�
¤7¦ � { � Ü C ñ Ø%©�¤F� { � Ü C ÷Ð¶�¾>�~¯*µ
Ò ñ � CÎÆ%¨Ã ¡ >¬>�<©
���®�@�~¯�´~�®«p�
¤7¦ � { ÷ÈÜ C ñ Ø%©�¤

� { ÷ÇÜ C � ¶�¼������®¤7Á�©��D�B¦d¤7­�©%¤Å£¥©
� ³ �F­�¦Â�Fª��*� ³ �®«p�B¨¡¯�´~�F­D¾�¬yÁ�©(©
�*��©%Æ�¤7¯�ºÍ©%�"ü>�F£¥©
©
�������
´7Á*¦d�F¯|©D¼"��¨¡©
�*¨¡¯
�~¯�ªì¤�£¥©
� ³ ��Ò�� � C�¾/Æ��dÄÅ¯*¤WÆ ¬Åª �Ö�F¦è¼Ö·I©
�*��© Ø� ��
 £D�~¯¬��������*�
¤F§�¨¡¦���©��Fµ�©�¤�Æ%¨¢©
�*¨Ã¯È¶rq�Ü"ð )B+.-0/ Á*­B¨¡¯�´I©
���Â­
Á*¦ ¤~«�©
���Dxy�B­�©]É Õt×3ØPÙ ©��D�B¦�­
¤~«t©
�*�]´~�D¤7¦d�D©��B¨¡£�­��D�B¨¢�F­�¨Ã¯

¶(÷ � � � &"� �
¶Wä } � � { � Ü C ñ Ø � &�� �

Ê%¤vÆ<¾��F�~£B�m¤�£¥©
� ³ �
­
Á*¦�¨¡¯ ³ ¤7  ³ ¨¡¯*´°©
���F­
���>¤WÆ��D�B­�£D�~¯m¬>�è�¥§��*�
�F­
­
�Fµ ¨¡¯ £D ¢¤7­��Fµ
«3¤~�B¦ �~­%�d�@��©
¨¢¤7¯*�~ /«p¤~�B¦ ¨Ã¯±Ü C �~¯*µA&�¼������F­
�<� ³ �~ ÃÁ*��©
¨¢¤7¯*­�£D�~¯ì£D ¢�F���B ¡ª�¬>�<µ�¤7¯��
¨¡¯dÊbËb¾7�~¯*µ�©
����­
Á*¦Â¦���©
¨¢¤7¯�¤~«�©
���F­����
�F­BÁ* ¢©
­t«3¤~���~ ¡ �¤Å£¥©
� ³ �F­�¨Ã­1�~ ¡­�¤<¨¡¯dÊ]Ë�¾7­
¨¡¯�£¥�
� ø ÒÂÓpÉ�Ô@¼ ^
�����]¯��¥§�©( ¢�F¦�¦��)¨¡­��
�F�~ ¡ ¢ª�¨Ã¯*£D ¡Á*µ��FµÂ«3¤~��£¥¤7¦��� ¢�D©��F¯��F­
­F¼1½P©(¨¡­�¤~«p©��F¯è�~­
­
Á*¦d�Fµ

¨¡¯ ³ ���@¨¢¤7Á*­(«p¤~�B¦�­�¨Ã¯i©
���]�*�B�~£¥©
¨¡£¥�®¤~«��>¤7 ¢ª�¯�¤7¦�¨¡�~ >­
¨¡ÀD�<���*�*�
¤W§�¨¡¦Â��©
¨¢¤7¯*­D¼
� {����Çoß���! E� îyóBï 4U)�&�+.-U2j/�6 & � " ��2 �.&�).<�<��M+*� $3�	4Y$ ] � � Ø�}'� î � ����� - ñ Ø�} � ï*� ò ¶ �$3��&*"D��-U) Ü � 1mÉ ò Ü � � Ø �

� î ð ÷ÐÓÑî � ïDÔ ð � ò ] � � Ø } � î � ����� - ñ Ø } � ï*�
[ �vw�w�\®} íÎ¨¢�@­�©�Æ��<Æ#¨¡ ¡ ��*�
¤ ³ �<¬|ªi¨¡¯*µ�Á*£¥©
¨¢¤7¯I¤7¯ ¶21 
 1 �i©
����©

� î
���%÷ÐÓÑî � ïDÔ���� � ò ] � } � î � ��� ñ Ø }'� ï*�
Ï�ª�©
����©��B¨Ã�~¯�´7 ¢�(¨¡¯��FàÅÁ*�~ ¡¨¢©Pª~¾B�ýÓÑî � ï¥Ô � ÷dî � � 1ÐÜ,� î�ï*� � � ï*� � ò ] � î�ï*�U¼1���*¨¡­t©
��Ä~�F­

£D���
�d¤~«�
èø ¶�¼������d¨¡¯�µ*Á*£¥©
¨¢¤7¯ì���
´7Á*¦d�F¯|©b�F­
­��F¯|©
¨¡�~ ¡ ¢ª±�
�D�� ¡¨¡£D��©��F­b©
��¨¡­D¼ � ­
­
Á*¦��
©
���<�
�F­
Á� ¢©�«3¤~��
 ò ��¼�Ê#¤~©��®©
����©

ÓÑî � ïDÔ � � � - ø ÓÑî � � � ï � Ô �
Æ%���D�
�]¬ÅªI¨Ã¯*µ*Á*£¥©
¨¢¤7¯è�|ªÅ��¤~©
�*�F­
¨¡­D¾

� ï � � ò ] � } � î � � � ñ Ø }'� ï*�
í��
¤7¦ ©
��¨¡­(�~¯*µè©
���®©��B¨¡�~¯�´7 ¢�]¨¡¯*�Fà|Á*�~ Ã¨¢©Lª~¾�Æ��<´~�D©

� î	� � � - ÷ÐÓÑî � ï¥Ô�� � � - � ò Ü } ] � }'� î � � � } � î � � � ñ Ø } � ï*� � � ï � � �
Ï�ªè�~­
­BÁ*¦d�*©
¨¢¤7¯ � ï � � ò ¶�¾�­�¤

� î � � � - ÷ ÓÑî � ïDÔ � � � - � ò ] } ] � }'� î � � � � - ñ Ø } � ï �
¶ ]



Æ%�*¨¡£@�è£¥¤7¦d�� ¢�D©��F­%©
���®¨¡¯*µ�Á*£¥©
¨¢¤7¯�¼

½�¯ ´~�F¯��D�B�~ Ì¾1¨¢«�Ü � ò É ò Ü � � ØD¾�«p¤~�!
 1 ��¾t©
�*�F¯�Æ��B¨¡©���ÉÐø Ü � � �Å¾ÎÆ%���D�B�� ò Ü � ¼��á��Á*­���¨Ã¯*µ*Á*£¥©
¨¢¤7¯�¤7¯ 
*¼ �á�@¨¢©��#ÓÑî � ïDÔ � � ø î � � � ï � �~¯*µ�ÓÑî � ïDÔ � ø'î � � ï � ¼é#­
¨Ã¯�´d©
���]©��B¨¡�~¯*´7 ¢�<¨¡¯��FàÅÁ*�~ ¡¨¢©Pª~¾�Æ��<´~�D©
� î ð ÷ÐÓÑî � ï¥Ô ð � 1 � î � � � ï � � � � î � ���'� ï � � � � ï � � � ï � �

í��
¤7¦ ©
�*¨¡­F¾ � ï � �Uó � ï � � ò ] � } � î � � � ñ Ø } � ï*� ò ¶�¾��~¯*µ�©
���ì¨Ã¯*µ*Á*£¥©
¨¢¤7¯��|ª|�>¤~©
�*­
¨Ã­D¾
Æ���´~�D©�©
���I ¢�F¦�¦���¬|ªá�
�D�y ¡�~£D¨¡¯�´è�F�~£@�Ç¤~«(©
�*�Â©
���
�D���B¨¢´7�|©®�*�~¯*µ ©��D�B¦�­®¬|ªá©
���
¤ ³ �D�
�F­�©
¨Ã¦���©��~¾<� î � � � } ] � }'� î � � � ñ Øi}Wïv¼ ^
� f�� c������������.c=� g
�����%¤~¬ ³ ¨¢¤7Á*­�à|Á��F­
©
¨¢¤7¯�¨Ã­�Æ%�*�D©
���D��¤~�(¯�¤~©�©
���#¦��D©
��¤Åµ�¤~«/©
�*¨Ã­S�����>�D���¥§Å©��F¯*µ�­�©�¤
þ±½5¼*�����D�
�]���*�>�F���B­�©�¤d¬>�]�d­��D�B¨¢¤7Á�­�©��F£@�*¯*¨¡£D�~ �£¥¤7¦��� ¡¨¡£D��©
¨¢¤7¯è¨Ã¯I��©�©��F¦��*©
­�¦��~µ��
¬|ª�©
�*���~Á�©
��¤~��©�¤I´~¤�¬>�Dª~¤7¯*µ°©
����µ��F£D¨¡­
¨¢¤7¯��*�
¤~¬� ¢�F¦ Ë�ú)¼y½�¯°�¥ü��F£¥©D¾>«p¤~��þ°½�©
���
¯|Á*¦��D�B��©�¤~�(¤~«tô�à�¼�¶�Æ%¨¡ Ã y¨¡¯ ³ ¤7  ³ �]�~¯ 	»�F¯|©
�~¯�´7 ¢�F¦d�F¯|©Dº*¤~«�î��~¯*µ�ïv¾��~¯*µi©
�*¨¡­� ¢�F�~µ*­
©�¤Â�d¬*�
�F��Ä�µ�¤vÆ%¯�¨¡¯i©
�������*�*�
¤W§�¨¡¦Â��©
¨¢¤7¯è���*�*�
¤7�~£@��¼

½P©b¦��Wª°�~ ¡­�¤I¬>�®©
����£D�~­���©
�*��©�©
����¨¡¯�©��D´~�@�~ t�����*�
¤F§�¨¡¦���©
¨¡¤7¯�¬Åª�¤Å£¥©
� ³ �F­<�*�~­
¤~©
���D�#���*�y ¡¨¡£D��©
¨¢¤7¯*­(¨Ã¯è£¥¤7¦d��Á�©��D�%­B£D¨¢�F¯*£¥�~¼

� c��ZcS��c����Kc�g
Û ¶5Ý��S¼ � µ* ¢�F¦��~¯��~¯*µ 
 ¼ 
 ¤7¦d�>�F ¡ ¡��¼Åé#­B¨¡¯�´#­B¦d¤|¤~©
��¯��F­
­t©�¤]�~£B�*¨¢� ³ �(�y���B�~ ¡ ¢�F ¡¨Ã­
¦è¼
½ë¯
	 )�-Z+rJ�,��U$3��
5?�������@F? ¾�����´~�F­�ã~Ü ��� ã ] � ¾1¶F· � � ¼

Û ÜvÝ�åt¼�Ï��F�~¦��~¾�â�¼*Ë�¤|¤~Ä�¾��~¯*µ � ¼ � ¤|¤ ³ �D�F¼K�/¤~´�µ��D��©
�I£D¨¡�B£DÁ*¨¢©
­�«3¤~�(µ*¨ ³ ¨¡­B¨¢¤7¯Â�~¯*µ
�
�F ¡��©��Fµ��*�
¤~¬� ¢�F¦Â­D¼ �� �
����TJ�?K-U2j/ J ¾�¶FãÅ¾ÍÞ��_·~·"Þ � ¶D¹~¹ ] ¾�¶F· � ¸Å¼

Û�] Ý � ¼ÖÏ�¤~�
¤Åµ�¨¡¯�¼�úb¯á�B�F ¡��©
¨¡¯�´è©
¨¡¦��Â�~¯*µ�­��y�~£¥��©�¤±­
¨¢ÀD���~¯*µ�µ��D�*©
�/¼ �� �
����TJ?K-U2j/ J ¾�¸��Uä ]7]�� ävÞ~Þ�¾1¶F·7ä~ä|¼
Û Þ�Ý�â�¼�Ë�¤Å¤~Äy¼ � ©
�"§Å¤7¯�¤7¦�ªi¤~«Ö�*�B¤~¬� ¢�F¦�­�Æ%¨¢©
�I«Ñ�~­�©(�����B�~ Ã ¢�F y�~ ¡´~¤~�B¨¢©
�*¦�­F¼  #"Z��-U) �2S47$90t-U" 4U"�� ?K-U"�$9)�-U6 ¾�¸"Þ��_Ü � Ü~ÜÅ¾t¶F· � ãÅ¼
Û ãvÝ�æ)¼tÚ�� ³ ¨Ãµ*�±�~¯*µ Ï#¼C�Ö¨¢©�¤vÆ<¼ií*�~­�©®�y���B�~ ¡ ¢�F S���@¨¢©
�*¦d�D©
¨¡£ ³ ¨¡��¦�¤Åµ*Á� ¡���]�
�D�*�
�¥²
­��F¯|©
��©
¨¢¤7¯�¼ �T �
����TJ�?K-U2j/ J ¾>Ü�¹�¾ÍÞ��Uä�ã~¸ � ä�¸~ãÅ¾�¶F·~·�¶�¼

Û ¸vÝ��<¼ 
 �~¯*¯*�~¯�¾�æ)¼�þ°¨¡ Ã ¢�D�F¾��~¯*µ �S¼��#Á*µ�¤7 ¢�y��¼)â�Á�¬y ¡¨¡¯��F���������B�~ ¡ ¡�F t�~ ¡´~¤~�B¨¢©
�*¦�­
«p¤~��©
���Â´~�
�F��©��F­�©d£¥¤7¦�¦d¤7¯Èµ*¨ ³ ¨¡­�¤~�]¤~«(©PÆ�¤
¨¡¯|©��D´~�D�B­D¼i½�¯�	 )�-Z+rJ ,��7$3�> �� �!�
��@F?"� ¾*����´~�F­�ä � ¶~¶�¾t¶F· � Þ�¼

Û äWÝ�Ï�¼��Ö¨¢©�¤vÆ<¼�úb¯
¨¢©��D�B��©��Fµá¨¡¯|©��D´~�D�b�*�
¤�µ*Á*£¥©D¼  #"Z��J 	 )�-Z+rJ�$v&Z$t$XJ ¾�Þ�ÜÅ¾_ã��_Ü~¸~· � Ü7ä�ÜÅ¾
¶F·~·~ÜÅ¼

¶¥Þ



Û�� Ý�þÇ¼�þ°¨¡´7¯�¤~©�©��~¼ � 47$3��&*2S47$90t+*<��*-U) ?K-U2j/ �T$'&*) 
 6 (	&��*)�4 ¼�âÅ���B¨¡¯�´~�D�F¾�¶F·~·~ÜÅ¼
Û ·vÝ�Ë�¼�Ê%�¥üÎ¼bâÅ�>�F£D¨ xy�Fµ��*�
�F£D¨Ã­
¨¢¤7¯è�>¤7 ¢ª�¯�¤7¦�¨¡�~ /�
¤|¤~©�¨¡­�¤7 ¡��©
¨¡¤7¯±¨¡­�¨¡¯±Ê]Ë�¼ ��?"� � ¾
Þ � �ÍÞ�Ü~· � Þ�¸ ] ¾S¶F·~·"Þ�¼

Û ¶D¹"Ý � ¼ ���F¨¢«S�~¯�µ � ¼���ªÅ´7���F¼�ô<G�£D¨¢�F¯|©%�y���B�~ ¡ ¢�F ��y­��FÁ*µ�¤~�B�~¯�µ�¤7¦ê¯ÅÁ*¦�¬��D�#´~�F¯��D�B�"²
©
¨¢¤7¯�¼ �T �
����TJ�?K-U2j/ J ¾t¶Wä�ÓÌÜ7Ô �ÍÞ7¹�Þ � Þ*¶~¶�¾�¶F· � � ¼

Û ¶~¶5Ý �û¼��%Á*ÀDÀD¤�¼iúb¯�Á�¯*¨¢«p¤~�B¦ £D¨¢�B£DÁ*¨¢©<£¥¤7¦��� ¢�¥§�¨¢©Lª~¼ ��-���)1"�4U6�-�� ?K-U2j/ �T$'&*)�4U"��
�%:�<1$'&�2 � +Z0t&�"�+#&*< ¾yÜ~Ü�� ] ¸~ã �	] �7] ¾S¶F· � ¶�¼

Û ¶FÜvÝ�½5¼ �á�D´~�F¯��D�W¼ �v��& ?K-U2j/�6 & �Y03$9: -���� -Z-U6 &W4U" ����"�+Z$90t-U"T< ¼ ��¨¡ ¡�Dª�²L���FÁ�¬�¯��D�W¾
¶F· � ä|¼

¶Fã

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



