
ECCC
TR97-004

Electronic Colloquium on Computational Complexity - Reports Series 1997 - available via:

FTP: ftp.eccc.uni-trier.de:/pub/eccc/

WWW: http://www.eccc.uni-trier.de/eccc/

Email: ftpmail@ftp.eccc.uni-trier.de with subject ’help eccc’

� ���������
	�� 
���	���� � ������� � 
������ ����� ��� ����	����
! ����"�#$�%� �

&�')(+*$,.-�')(+/103214+,5076 8�93*;:<'=2?>1*$(A@B*$9303,)C$D<4+,FE<G

H�I)JLKNMPO$QRK
SUTWVYX[Z]\;^_\;TN`]VYTWab`]VYX[c+`]dLTLVfehg=VYTLi+TNjYchk�dLeRi+TNjlam`]n�o;j3eqp]krTNstVNuFvW`�ab`]VYXwc+`]dLTWehg

Xwx]TyV7TLXfdLeRi+TNj1o;jleqp]krTNs{z1arXwx}|�VYTLX7VfarV~\;TN`]VYTta�g<Xwx]TNj3T�a�VW�~����VwZ]dLx�Xwx;chXfc+`�^
TLkrTNstTN`+X�p�TLkreq`]n+V�X7eBcRX�k�TNchVYX��Y|.VYTLXYVNu�SUT<Vwx]eRz�X[x;cRX=X[x]T�\;TN`]VYT1V7TLX=dLeRi+TNj)o;j3eqp��
krTNs{dNc+`�p�T�c+o;o;jle��]abs�cRXYTL\�z?a�X[x�Xwx]Tto;TNj�g�eqjYs�c�`]dLTyjYcRXYare_��kre+n���g�eqj?c+`+^��~���
c+`]\�a�X?a�V1Z;`]krab�RTLkr^�XYetp;Ty�~�)��x;c+jl\�u=S�TWdLeq`]VYXwjYZ]dLX<cto;e+kr^;`]eqstabcRk���XYabstT�c�o;o;j3eR�+�
abs�cRXYareq`�VYd x]TNs¡T~g�eqj¢Xwx]TW\;TN`]VYT�£]X7TLam`]TNj?Xwj3TLTyo;jleqp]krTNs{ab`�����i+TNj3XYTL��n]jYc+o;x]VN¤]a�u¥T+u
g�e]jFXwx]T1dNchVYTfz~x]TN`�TNcRdLxtXYTNj7stab`;cRk$arV1cR\R¦YcRdLTN`+X<XYeychX�krTNcRVYX1�Y��i+TNj3XYardLTLVNuFS�TfcRkrVYe
VYXwZ]\;^}Xwx]T�i�TNj3XYTL�}dLeRi+TNjyo;j3e]p]k�TNs§ab`�����\;TN`]VYT�nqjYc+o;x]VNu�¨1x]e]Z]nqx}Xwx]arV�o;jleqp]krTNs
arVfVwx]eRzf`�XYe_p�TyVYX7a�krk�©}v~ª1��£;�~�)��x;c�j3\�cRV?am`�n�TN`]TNjYcRk�nqj7c+o;x]VN¤]z<T~«�`]\�c�p�TLXYXYTNj
c+o;o;j3eR�]ams�cRXYareq`�cRkrn+eqjla�X[x;s¬z1arXwx�Xwx]Tyo�TNj�g�e]jYs�c+`]dLTyjYchXYare ­®�¯�° u5¨1x]Tt± ²´³¶µP·3¸+µN¹�± µdNcRVYTLV1ehgºcRkrk�X[x]TLVYTyo;j3eqp]krTNstVWc+j3TWVwx]eRzf`�X7e_p;TWVYe�k�iRc+p]krTtam`»o;e+kr^;`]eqstabcRk)XYabstT+u

¼[½5¾Y¿+À[Á+ÂLÃFÄ)ÂNÅy¿�Æ+À�¾YÇ�ÈhÉYÊr¾YË+ÉY¾NÌ�Í�Ë+ÊrÎN¾7Ç�Ï�ÊrÀ�Ð�ÂLÃ=Ñ)ÂNË+ËÒÌqÓNÔ�ÕNÕ[Ö~Ñ=ÂPË+Ë$Ì;×LË+ØtÀ�Ù+¾fÚ�ËRÀ�¾YÇ�Ëq×´À�ÊrÂNË]×LÛ�Ä)ÂPÅWÜ
¿+Æ+À�¾YÇyÈRÉYÊr¾YË�ÉY¾tÚ�Ë+Ï�À�Ê�À�Æ+À�¾PÌ�Ñ)¾YÇ�ÝP¾YÛr¾YÐ�Á�Þº¾YÏ�¾w×´Ç�É3Ù�¿]×LÇ�À�Êb×LÛrÛrÐ_Ø+ÂPË+¾yßFÙ�Ê�Ûr¾WÎRÊrÏ�ÊrÀ�ÊrË+à�½5¾Y¿+À[Á�ÂLÃáÄ)ÂPÅy¿+Æ+À�¾YÇ
ÈRÉYÊr¾YË�ÉY¾NÌFâ�Ç�ÊrË+É7¾YÀ�ÂPË�Í5Ë+ÊrÎN¾YÇ�Ï�ÊrÀ�ÐRÁãÞº¾YÏ�¾[×LÇ�É3Ù}Ï�Æ�¿+¿qÂPÇ�À�¾YØUäRÐã½<åÒæçæ<Ç3×LËRÀ1è<éçêNÖPÔNëLì´ÜlÕPÌ�×´Ë+Ø�äRÐ�À�Ù+¾
í È+â�ÞFÚ�î�ÑïÞ%æ<Ç3×LËRÀ�Ï�ÖPðNñPÖ1×LË+Ø í Ä�Ü�ÍáÈtðPÔNð~×LË+ØtäRÐ�½5Ú�òté�ÄFÈ;Á í Å�×LÊrÛ�ó]ôqõPö+÷Løqù�úRû�ü�ýRþ;ÿ������´þRþ=ü��+÷

� ½5¾Y¿+À[Á$Â´ÃáÄ)ÂNÅy¿�Æ+À�¾YÇ1ÈRÉ7Ê�¾7Ë+ÉY¾NÌ�Í�Ë+ÊrÎN¾7Ç�Ï�ÊrÀ�Ð�Â´Ã�Ñ=ÂPË+Ë$Ì�ÓNÔ�ÕNÕ[ÖyÑ)ÂNË�Ë$Á
	�ÊrÏ�ÊrÀ�Ê�Ë�àtÃ Ç�ÂPÅçÚ�Ë+Ï�À�ÊrÀ�Æ�À�¾tÂLÃ
ò�×´À�Ù+¾YÅt×LÀ�Ê�É7Ïáé5ÝN×LØ+¾7ÅyÊr¾YÊ�Ó+Ì�è<ÊrÏ�Ù+ÊrË+¾7Î��PÖNÖNð���
�Ì$×LË+Ø�À�Ù+¾y½5¾Y¿+À[Á$Â´ÃáÄ)ÂNÅy¿�Æ+À�¾YÇ1ÈRÉ7Ê�¾7Ë+ÉY¾NÌ�Í�Ë+ÊrÎN¾7Ç�Ï�ÊrÀ�Ð
ÂLÃ�	5ÊrÇ�àNÊrË+Êb×�Á_ÞF¾7Ï�¾w×´Ç�É3ÙU¿q×´Ç�À�Êb×´Û�ÛrÐ�Ï�Æ+¿+¿]ÂNÇ�À�¾YØUäRÐ�	�ÂNÛrÝRÏ�ßF×LàP¾YË�ÈRÀ�Ê�Ã À�Æ+Ë+à�×LË�Ø�â�×LÉ3ÝN×LÇ�Ø�å�ÂNÆ+Ë�Øq×LÀ�Ê�ÂPË$Á
í Åt×LÊrÛ�ó$õ���÷����+ù�ú�û�ü��;ÿ[ö��;ÿ[þ;ÿwõ�ü�÷���ý

�



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

 "!$#&%('*)+%-,-./%10
%+02!43�!�56#7!�89!�%�:�;*<9!�)>=?)1;A@2BC!�D�EGFH!�%JILKNMPO ®(Q�RCR/R/Q OTS(U$@H!4'$VH52./%1!�#7!W%'X56Y[Z�K\M^] ®^Q�RCR/R/Q ]`_-Uba\cXde@T!f'�gh'XDb.CB/ib;*gj.C%(#�#&k2@H#&!�%(#^E$lj02!fm2nPoNp2qArHnPsutvsHqAwHxynXz
{ 8|:}=>~>'A#&�2#jg�;A)J'�Db.C52./D�k2D�#7.C��!�#7k|@`��gh'*Db./BCi�� ;Xg}Z\#7kH�(0
%+0H'*%-I�a���M^]�� ]��"�NUyE

lj02!��A)1!�!*Y`i�02!Wk2)+.�#7%+.����P./<9!*# �$�e����� 'X�2�2)1;*�`.CD
'X%1./;A5�g�;A)�8|:}=����X��E���;P)+!�;*<9!�)W�
82:}=���'X5|52;A%�@H!u'X�2�|)+;*�`.CD
'X%1!*Y %1;N,-./%102./5\B/!*#1#�%+06'X5�B/5 � ��gh'A�¡%1;A)¢k|52B/!*#1#¤£�Z a
¥§¦©¨y�Nªf� �¬«�­¯®°«±­²®+³ �}��´X��E

lj02!�µf¶�·&¸|¹9º°·*»}82:}=¼0H'A#J'��¡;P5H#7%°'X5y%�k2�|�T!W)-@T;Pk25HY�µ�½ � ;P5�%102!�5`k|D�@H!�)};Xg?#7!�%°#
./5¢Z\,-02.��¾0¿�¡;*<9!�)�%102!f#+'*Db!$!WB/!�Db!W5`%};Xg-IÀE$lj0|!�ÁÂ!W)+%+!W�Ã:�;*<9!�)Ä=G)+;P@2B/!�D�.²#�'f,j!�BCBÅ�
�y52;*,-5$)+!W�2)+!*#&!�5y%('X%1./<9!�;XgÆµ��Ç#7�6'X)(#&!�82:}= {hÈ KÄcv~(E�lj02!W)+!�.²#Æ'J#7.CDb�2B/!�µ��Ç'X�2�2)1;*�`.CD
'X%1./;A5
'XBC�A;P)+./%102D g�;P)�%+02.�#É�2)+;P@2B/!WD�E�Ê6)1;AD\%+02!-;P%+02!�)?#7.²Yy!9�A%+0|!�µ��&#&�H'X)°#7!�82:}=�.²#Ë��Ì�Í�8yÎÄ=Ë�
�¡;PDb�2B/!W%+!9E

Ï�5¢'*5¤Ð^¶&Ñ`»¾Òv·*»�82:}=É��'X5yi�!�BC!�Db!�5y%-;Xg>I @H!�BC;A52�Ó#�%1;�'X%�BC!*'A#&%ÔÐ*��Zf�¬#&!�%(#�g�;P)$#&;ADb!
Ð-Õ � E

 �!f,-./BCB}'X5H'*B/iy��!�%+02!Ö�A)+!W!*Y`i�0|!�k2)+.�#7%1.²�f'X�2�2BC./!*Y�%1;�Ð��ÇY`!�5H#&!�8|:}=ÉEGlj0|.²#�02!�k2)1.²#&%+.²�
)+!W�T!×'X%+!×Y`B/iÖ�¾0|;9;9#7!§'ÔDØ'X�y./D�k2D�#7./�W!�#7!�%-.C5�Z$�2)1!�Db;*<9!J./%(#j!WB/!�Db!W5`%°#Ùg�)+;PDÚI�'*5HY�'*B/B
;A%102!�)J#&!�%(#-./5�Z4E�Ì�B/BÛ�¾0|;9#7!W5�#&!�%(#Âg�;P)+DÜ%+0|!�;Pk2%+�|k2%J#7!�%Ä�¡;*<9!�)JÝ�ÞAß*ßWà9áTE
âjãyä�ä�åÃæèç¬éH»�·WêÅë*»�ì7í�ÝÄÞÓß*ßWà9á"êÅ·4¹Aî-ï�ìX·^îÆBC;A� ®hð+ñ ®&ò$°/ó �Éô
õ�ö*÷Æ÷|ø¾ù�Ì-%jVH)°#7%-,j!�,-.CB/B�#70|;X,e%+0H'*%�%102!�D
'X�y./Dfk2D�#&./��!Ä;Xg}'f#7!�%-.C5�Ze.²#J'X%-B/!×'A#7%�Ð � E
:�;A56#7.²Yy!�)J'�@2.C�H'X)1%+.C%+!��P)('X�|0ÃÝ�K { Z���I Q ª$~�,-0|!�)+!�Oú��I�'X5HY�]
��Zû'X)+!©'AY�ü('P�¡!�5y%
.ÅgÂ'X5HY�;A52BCi�.ýg}O¢��]¬E4lj02!fY`!��P)+!�!4;Xgþ'X5yi�O��¢I .�#�'*%�BC!*'A#&%$Ð1ÿ��¬#&;
%+02!45`k2Df@H!�)J;Xg
!*Y`�P!*#G./5�%102.²#É�P)('*�20b.²#Ë'X%�B/!*'P#7%jÐ1ÿ � '*5HY¬�9%+02!W)+!¡g�;P)+!9�A%102!�)1!-.²#�'�#7!�%Æ]
��Z ,-./%+0ÖY`!��P)+!�!
'X%JB/!×'A#7%�Ð1ÿ�E

��'A�(0�.C%+!�)°'X%+.C;A5u;Xg§%+02!��P)+!�!*Yyi 02!�k2)1.²#7%1.²��Y`;9!×#Ø5|;A%�Yy!*�¡)+!×'A#7!"Yy!�5H#7.C%&i9�J#7./56�¡!¢'*B/B
!�BC!�Db!�5y%(#�,-02.²�(0�@H!�BC;A52�b%1;b%+0|!f�¾02;Ó#7!�5¿#7!�%©'X)+!�)1!�Db;*<9!*YÔg�)1;AD�I¢E$89;b%102!f#7.C��!$;*g}I
'×g�%1!�)-%+0|!���%+0
./%1!�)('*%+./;P5
.²#-'X%JDb;Ó#7% { ��� Ð(~�� � E �

lj02.²#�BC!�DbD
'�#&02;*,J#�%+06'X%�%+02!Ö#7.C��!�;Xg>%+02!f;A�|%+./DØ'XB�#&!�%��¡;*<9!�)�.�#�	 { B/;P� � ~°EØ8Ó;�,}!
��'*5252;A%}!��y�T!×�¡%�%+0H'*%j%+0|!�Ð��ÇY`!�5H#&!$82:}=¢.²#j£úZþ�Ç�¡;PDb�2B/!W%+!9�9#&./5H�^!�'4#7./DÖ�2B/!
	 { ÿ�� ñ�
���� S ó ~��
%+.CDb!J!��`06'XkH#&%+./<9!©#7!*'*)(�(0��(02;9;Ó#7!*#-%+02!�;P�2%+.CD
'XBÛ#7;ABCk2%+.C;A5ÆE
����ãy÷Tö*ãyä æ��ËÒ��/»+·(·�£�Z a ¥�¦�¨`�eªf� � 
���� ³ ��� î¯éH»uÐ^¶&Ñ`»^Òv·*»���� � êÅ·ûÒ2ìAî¢£�Z4¶
! ì9ï�¸"�/»(î&» ô

Î�;A%1!�%+06'X%
	 { BC;A� � ~G.²#�%+02!Ä%+./�P0`%}@H;Ak25HY�g�;P)-%+02!��H!�)&g�;A)1D
'X5H�^!�)°'X%+.C;�;Xg�%102!��A)1!�!*Y`i
02!�k|)+.²#&%+.���'*�2�2B/.C!*Y�%+;�Ð��ÇY`!�56#7!�82:}=�E�lÙ;"#&02;*,�%+02.�#©g�;A)fÐ�K ®­ �É,}!
��'X5[�¡;A5H#&%+)1kH�¡%�'*5./56#7%('*5H�¡!f;Xg>%+02.�#©�|)+;A@|B/!�DL,-.C%+0"%+02!f#&./��!f;Xg>;A�2%1./D
'*B�#7;PB/k2%1./;A5";Xg#	 { B/;P� � ~Ä'*5HY�%+0|!�5
'AY|Y�%&,j;
#&!�%(#%$�'X5HY¤µè#&kH�¾0"%+06'X%&$ ��µÜK�IÀ��$('�µÜK*)2E�+J5�%102!f;A%+0|!�)�0H'X5HY��
k252BC./�9!�%1;�%102!��A!�5|!�)('*BG��'P#7!4;Xg-82:}=��2,j!�D
'�i
Y`!×�¡)+!*'P#7!�%+0|!$�^;A5H#&%('X5y%-gh'A�¡%1;A)Ä'A#jgh'X)Ä'A#
,j!�,>'X5y%�E
âjãyä�ä�å-,/.Æì9º�¹9Ò1032�½54�¹9Ò2Ñ � ½�Ð}½546�Ûî¯éH»¾º¾»}êÅ·}¹72TBC5 � ¶&¹¡¸9¸�º1ì98Pê²ï�¹Aî�ê²ì9Ò�¹:� ;9ì9º¡ê/î²é|ï
íWì9º�Ð^¶&Ñ`»^Òv·*»
�<� � ô

c



õ�öX÷Æ÷`ø^ù¿ÏÇ56Y`!�!*Y¬�ÆBC!�%�%+)('*5H#Çg�;P)+D 'X5¢.C5H#7%°'X5H�^!�;*g�Ð��&Y`!W5H#7!�8|:}=û%1;ú'X5¢.C5H#7%°'X5H�¡!Ö;Xg
{ � � { �
� Ð(~ ­ ~��ÇY`!�5H#&!b82:}= .C5�%102!$g�;ABCB/;*,-./52�f,-'�i9E$:�;P5H#7.�Y`!�)�'�gh'XDb.CB/i
Z ­ K M^]�� ���
] Q � � Z�UyE�Ï�%�.�#©!×'A#7iú%+;ú#7!W!�%+0H'*%$'*5`i¿#7;PB/k2%1./;A5�g�;P)�82:}=�,-./%10�%+02!$gh'*Db./BCi�Z ­ �P./<9!*#'�#7;PB/k2%1./;P5�g�;A)-.C52./%1.²'*BÙ8|:}=ÉEHÌ�5�Ð��ÇY`!�5H#&./%&i�DÖ!*'X5H#�%+0H'*%J'X%JDb;9#&% { �7� Ð(~&ÿÜ#&!�%(#-Y`;f52;P%
�¡;P5`%°'X./5À'��P./<9!�5"!�BC!�Db!�5y%�;*gJI¢E È k2%�%102!�5�'*%$Db;Ó#7% { �
� Ð(~ ­ ÿ ­ #&!�%(#�./5�Z ­ Y`;�52;P%
�¡;P5`%°'X./5ú'��A.C<9!�5b!�BC!�Db!�5y%G;Xg?I¢E

FH!�DbD
' � .CDb�2B/.C!*#G%+0H'*%J#7kH�(0
%+)°'X5H#�g�;A)+DØ'X%+.C;A5úY`!*�^)+!*'P#7!�%102!��T!W)7g�;A)1D
'X56�¡!�)°'X%1./;f;Xg
%+0|!��P)+!�!×Y`i
'XBC�A;P)+./%102DÚ%&,-.²�^!9E �

lj02!�;P)+!�D � 'X)1.²#&!*#j%+02!�g�;PB/B/;*,-.C52��%&,j;�;A�H!�5ú�2)+;P@2B/!WD
# �
õ�ö*÷�����ã`ä æ ��¹9Ò�Ð^¶ÇÑ`»^Òv·*»
��� �	�¡»�·Wì:��
X»1Ñ
ê²Ò�¸|ì:� 0AÒ|ì9ï�ê²¹:�¬îhê²ï�»
�
õ�ö*÷�����ã`ä ,*��¹9Ò�Ð^¶&Ñ`»^Òv·*»7��� ���¡»J¹¡¸9¸�º1ì98Pê²ï�¹Aî7»1Ñ�ê²Ò�¸|ì:� 0PÒ2ì9ï�ê²¹:�yî�ê²ï�»-îhì��Gê/î²é|ê²Ò ! ì9Ò`¶
·^îh¹9Ò`îTíW¹ ! îhì9º
�

Ê2k2)+%102!�)ËY`!�5H#&.ÅV���'*%+.C;A5�B/!×'AY2#É%1;��H;ABCi`52;PDb.²'*By#7;PB/<P'X@2.CB/.C%7i�;*gÉ8|:}=ÉEPlj02!��`¶�·���¸H»^º+Ñ`»¾Òv·*»
82:}=¢.²#�%+02!Ä��'A#&!�;*g�82:}=�,-02!W)+!J!*'A�(0�!�B/!WDb!�5y%Æ;Xg�IÜ.²#��¡;*<9!�)1!*Y$@`i§'X%}B/!*'P#7%�ÿ ��� { ÿ��+~
#7!W%(#j;Xg>Z�g�;A)Ä#7;PDb!��$Õ � E
����ãy÷Tö*ãyä ,Üç¬éH»��`¶�·��×¸H»^º1Ñ`»^Òv·*»��<� � ! ¹9Ò��¡»�·Wì:��
X»1Ñ
ê²Ò�¸|ì:� 0AÒ2ì9ï�ê²¹:��î�ê²ï�» ô
õ�ö*÷Æ÷|ø¾ù$FH!�%�!×'A�(0�!�BC!�Db!�5y%�;Xg}I�.²#J�¡;*<9!�)1!*Y�@yi�'*%�B/!×'A#7%Äÿ ��� ÿ � Keÿ { � ��� ÿ � ò�® ~
#7!W%(#Â;*g�Z g�;A)J#7;PDb! � Õ ÿ ®&ò � E È ibFH!�DbD
' � g�;A)JÐÂK � ��� ÿ � ò�® �v%102!�#&./��!J;Xg�;P�2%+.CD
'XB
#7;PB/k2%1./;P5�.²#-'*%-Db;9#&%

B/;P��� ��! _ !"� # � K �

{ ��� �9~ { �7� B/;P� _ � ~ B/;P� _ � R

lj0ykH#¡�9!��y0H'Xk6#7%+.C<9!J#7!*'*)(�(0Ôg�;P)GVH5HY`.C52��'*5�!��|'A�^%j#&;ABCk2%+.C;A5f0H'A#}'X%�Db;9#&% � ñ/ñ ®7ò � ó � ó ��! �W'A#7!×#
%+;Ö�¡;P5H#7.�Y`!�)�E �

$ ��������� 	b�Ë�&%*�ú���('[�Â�Ä� ���������W���

:�;A56#7.²Yy!�)}'��^;A5252!×�¡%+!*Y$�P)('*�20�ÝNK {*) Q ª$~Æ,-.C%+0Ö'Ôî&»^º^ï�ê²Ò2¹:�P#7!�%,+�a ) EËlj02!ÄmvoHn.- /HnAs
0 sTnyn tvsHqPwTxynXz { 8vl-=>~Ô'A#7�|#�g�;A)
'"Db./52.CD�k2D�#7.C��!�%1)+!�!ú,-./%102./5NÝ�,-02.²�(0 #&�H'X56#�'*B/B
%+!W)+Db.C5H'XB�#>g�)1;AD1+}E�Ê2k2)1%+02!W)���à {32 ~JY`!�52;P%+!*#�%102!�B/!�5|�A%+0�;*gJ'b�A)°'X�20 2 �j�4+��HK � 'X5HY
� ) �jK � E ÌÜ,j!�BCBÅ�h�`52;*,-5eï�ê²Ò2ê²ï��yï ·&¸|¹9Ò2Ò2ê²Ò:;�îhº¾»(»�02!�k2)1.²#&%+.²� { ��8yl,5�~Ö�76*�jVH5HY2#Ö'
Db.C52./D�k2Dè#7�6'X5252.C52�
%+)1!�!�� ;*g-'b,}!�./�P0`%1!*Y
�¡;ADb�|B/!�%1!��P)('*�20¤Ý�8ÆK { + Q ª98 Q 2�~(�H,-02!�)1!%+0|!�,j!�.C�A0y%�;Xg?'X5yi�!*Y`�A!Ä! :vk6'XB²#�%+;�%102!�BC!�52�P%+0b;*gG%102!�#70|;A)+%1!*#7%}�H'X%10
@T!W%7,}!�!�5f./%°#Â!�5HY|#
./5�Ý4E
lj02!�5À��8yl,5�)+!��2B�'A�¡!×#�'*B/BG!×Y`�A!*#�;XgÄ� ,-./%10�%102!b�^;A)+)1!*#7�H;P5HY`./5|���H'*%+0H#$.C5¤Ý
'X56Y�!��y%+)°'A�¡%°#-'$%+)+!W!©g�)1;ADÚ%102!4#7k2@|�A)('*�20�;A@|%('X.C52!*Y¬E

Ì�5 ;A�|%+./DØ'XB�89%1!�./52!W)�%1)+!�!¿�¡;A5y%('*./5H#b'*B²#&;¤5|;A5`�h%+!�)1Db./56'XB²#^E���'A�(0u#7k6�¾0 <9!�)+%1!���;Xg
Y`!��P)+!�!©'X%-B/!×'A#7%<;�.�#-��'XBCB/!*Yf' �Hî&»^ê²ÒT»^ºj¸|ì9ê²Ò`î�E�ÏÇ%}.²#�!*'A#&ib%+;§#7!�!�%10H'X%-%102!�)1!�'X)1!�'X%-Db;Ó#7%
��� c�89%+!�.C52!�)��H;A.C5`%°#¡E>=�#7.C52����8yl,5N,}!���'X5bVH56Y�'*5
;A�2%1./D
'*BÙ8Ó%+!�.C52!�)j%1)+!�!Ä.Åg�,j!©'AY2Y
'XBCBG89%+!W./52!�)}�H;A./5y%(#-%+;�%102!�%+!�)1Db./56'XB�#7!�%WE

;



�bãyä�å2ö��¤æ��ÄÒ�ì¡¸Hîhê²ï�¹:� �Hî&»^ê²ÒT»^º$îhº¾»(» ! ¹9Ò �¡»ÉíWì
�yÒ2Ñ�» 8P¹ ! î � 0
ê²Ò 	 { � S ~�îhê²ï�» ô
��8yl,5��P./<9!*#}c×�Ç'X�2�2)1;*�`.CD
'X%1./;A5bg�;P)�8yl-=N�46X�Æ'*5HY�%102!�@H!*#&%-k2�`�h%+;yY2'�i
�H;AB/iy52;PDb.²'*BÅ�

%+.CDb!f'X�|�2)+;*�y./D
'*%+./;P5��PkH'X)°'X5y%+!�!Ö.²#$'*@H;Ak2% � E ´���� �	�W��E
Ê2)+;PD %102!b;A%102!�)§#7.²Yy!9�Â8yl-=N.�#
�y52;*,-5�%1;�@H!4��Ì�Í�8yÎ�=¢�}�¡;PDb�2B/!W%+!§�
�A�hE

Ï�5�%102!�µf¶�·&¸2¹9º+·*»�8yl-=�%102!ÖY`!��A)1!�!f;XgJ'*5`i�<9!W)+%+!W��.²#J@T;Pk25HY`!×Y�@`i"'
�¡;P5H#7%°'X5y%�µfE
Ï�%$.�#��y52;*,-5¢%+0H'*%�8yl-=�./5¢%102!b)1!*�¡%+.CB/.C52!*'X)ÄDb!�%+)1.²� { '�#7k|@`�&�W'A#7!
;*g��X�Ç#7�H'*)(#7!"8yl-=j~�.�#
£�Z-�Ç�¡;ADÖ�2B/!�%1!�@|k2%j%102!�:9k2!*#7%1./;P5b,-02!�%102!�)j.C%j.�#j��Ì�Í�8yÎ�=É�h0H'X)°YØ;P)j52;P%-.²#}#7%+.CB/BH;A�H!�5ÛE

Ï�5�'X5�Ð^¶&Ñ`»^Ò9·*»-./5H#&%('X56�¡!�;Xg-8vl-= { g�;P)�#&;ADb!fÐ�Õ � ~J'*5`i
%+!W)+Db.C5H'XBÆ0H'P#�'X%ÄB/!*'P#7%�Ð �
52!�.C�A0y@H;A)(#-;Ak|%(#7.�Y`!�+}E

Î�;A%1!-%+0H'*%Gg�;A)-Ð-½ ®­ �6Ð��ÇY`!�56#7!�8yl-=�.�#�'�#&k2@`�Ç��'A#&!�;*g�Î�!W%7,};A)1�Ô8vl-=[,-.C%+0fY`.�#7%°'X5H�¡!×#� 'X5HY�c�,-0|.²�(0�.�#�#&%+.CB/B���Ì�Í�8yÎ�=É�Ç�¡;ADÖ�2B/!�%1!f�
�P��E-lj0|!
�J'×iy,-'*)(Yv�189Db.C%+0
02!�k|)+.²#&%+.��������
,-'P#��2)1;A�H;9#&!*Y�g�;A)4%+02!bB�'X%1%+!�)��2)1;A@2BC!�DL./5 �
�P��E
Ï�%�'P�¾02.C!�<9!*#�'
@H!�%+%1!�)4'X�2�2)1;*�`.CD
'X%1./;A5
�Ak6'X)('*5`%1!�! {��� ~-%102!�5"��8yl,5 ,-0|.²�(0�0H'A#�%+0|!$%+.C�A0y%�@H;Ak256Y¢cb'A#�g�;P)�%102!��A!W52!�)('*BG�W'A#7!ÓE
��8yl,5�'XB�#7;ÖY`;9!*#-52;A%JYy.���!�)-%+0|!$Yy!�5H#7!4'*5HY��P!�52!�)°'XB���'P#7!$;*gj8vl-=ÉE

Ï�gj%102!�5yk2D�@H!�)J;Xg}%1!�)+Db.C5H'XB�#þ.�#�#7DØ'XB/B�!�52;Pk2�A0Û�Ù.hE±!9E ��� ® ° �¬%+0|!�5�,j!f��'*5ÃV65HY�'*5!��|'A�¡%4#&;AB/k|%+./;P5¢./5À�T;PB/iy52;ADÖ.²'XB�%1./Db!9E +J%+02!�)1,-.²#&!9�Æ,j!
'*�2�2B/i�%1;�%+02!ÖY`!�56#7!�8yl-=N%102!
g�;ABCB/;*,-./5|��<A'*)+.�'X5y%-;Xg��J'�i`,>'X)(Y9�+89DÖ./%+0Ö02!�k2)1.²#7%1.²� { ;A)-%102!��A)+!W!*Y`i
'*B/�A;P)+.C%+02D�� � 4A��~(E

� ���¬÷Hö���� �Éä ��� �$õ
 �!#" +ÂZ%$ )'&

( $�M9M�)AU � )$� +ÂU
 �*+"-,/. -vxynN� ( �y½ ® °10 q2 - / 043 � )65 + , -*o . o . n¤z87:9 -�z<;9z>= -:?2n q 2

¥ { 3 ~ÂKeM+@�� ( � @ Ayq /`oB7.- /8=C7 /Tn -�D . wTqPs�q 2 3 U+�Z>$ +�Z � 3 &( $ ( 5 ¥ { 3 ~Æ��M9�FEHGJI ñLK1ó @4UM& �N#" 2 - / 0 7 /�q:Oyo -�z87`x[mvoHn.- /HnAs o`sHn`n ¦ 2 qAs>7¼oHnPsvz - /B7yx4=9nAo +ú� +�ZQP
FH!�% ( �¡;A5H#&.²#&%�;Xg4#&!�%(#R@ ® Q�RCR/RCQ @TS4'×g�%+!W)b89%+!�� { � ~4;Xg©Ì�B/�P;A)+.C%+02D 3�8yl-=ÉEjFH!W%f'AY2Y

!*Y`�P!*#$@H!�%&,j!�!W5�'XBCBj%+!W)+Db.C5H'XB�#©;*g�%102!
#1'XDb!
#&!�%U@ � Q �§K � Q�RCR/RCQ Þ9E�lj0|!�BC!�52�P%+0¢;*g�%102!;A�|%+./DØ'XB¬89%1!�./5|!�)�%+)+!W!�.C5b%+02!J�A)°'X�20�Ý 8 ;P@2%('*./52!*YÖ��'X525|;A%-@H!�BC;A52�P!�)j%10H'X5
.C5�Ý4E�lj02!�)1!
.²#-'*5�;A�2%1./D
'*BÉ89%1!�./5|!�)-%+)1!�!&	�ZÄ¦ 8 ./5�Ý 8 �¡;P5`%°'X./5|./52�Ö#7�H'*5252.C52�b%+)1!�!*#�� � g�;A)J!*'P�¾0ú#7!W%@ � Q �ÉK � Q�RCR/R ÞvEËÏ�g�,j!��¡;P5`%1)('P�¡%-'*5`iÖ#7kH�(0b%1)+!�!�� � %+;§'$<9!�)+%1!����A%+02!W5 	�Z�¦,8H'*�2�H!*'X)°#þ%1;
@H!�'*5�;A�|%+./DØ'XBÉ8Ó%+!�.C52!�)-%+)1!�!��WV�#&�H'X525|./52�f<9!�)+%1.²�¡!×#j�¡;P)+)+!×#7�H;A5HYy./52�b%1;X@ � E-lj0ykH#¡�2%102!!*Y`�P!4#7!�%-;*g7	�Z�¦,8H.²#-'�k252.C;A5
;Xg�!×Y`�A!*#j;*g-� � Q �ÉK 4 Q � Q�RCR/Q Þ9EÌ�B/�P;A)1./%+0|DL3�8yl-=��¡;P5H#7%1)+kH�^%(#�#7;PDb!�89%1!�./5|!�)�%+)1!�!*#$� 8� .C5¤Ý g�;P)�%+!�)1Db./5H'*B²#-;XgY@ �{ #&%+!�� { � ~+~?'X5HY�%102!�5�VH5HY2#�%+02!©#702;P)+%+!×#7%j%1)+!�!�� 8V #7�H'*5252./5|��� 8� Q �ÉK � Q�RCR/RCQ Þ { #&%+!�� { c9~+~°E� 8V ��'X525|;A%�@H!�BC;A52�P!�)�%+06'X%��QV*�Æ#7.C5H�¡!b�WV§'XB²#&;ú#7�H'*5H#Ô� 8� E
�þ!WD
'X)1� � ./Db�|B/./!×#j%+0H'*%
'X5ú!��y0H'XkH#&%+.C<9!�#7!*'*)(�(0
./5�89%+!W� { cv~}��'*5�@H!�!��y!*�¡k2%1!*Y�./5
%1./Db! 	 { � ®hðY° ~(E

Ì�5ú'X�2�|)+;*�`.CD
'X%1./;P5b)('*%+./;f;Xg?Ì�BC�A;A)1./%102DÜ3�8yl-=¼.�#-'X%-Db;Ó#7%
Z S�	[ V à { � 8� ~Z S�\[ V à { � � ~

� Z S�	[ ® à { � 8� ~Z S�\[ ® à { � � ~
K �&� Þ � �7+�Zf�

�&� Þ � �þ� �4+�Z��
� � ® °

R { � ~

�



lj02!4#7.C��!�;Xg +�Ze! :vk6'XB²#�%+;�%102!�5`k2Df@H!�)�;Xg�.C%+!�)°'X%+.C;A5H#j.C5�89%1!�� { � ~°E ��'A�(0b./%1!�)('*%+./;P5
;Xg { � ~ÖY`!*�¡)1!*'A#&!*#�%+02!"#&./��!ú;Xg ( @`i 'X%
BC!*'A#&%�Ð*� ( � � � E lj0ykH#^��'×g�%1!�) �¯��%10 ./%1!�)('*%+./;P5
� ( � � { �&� ® ° ~ { �7� Ð(~�� � ® ° Ejlj02!��2)1;y�¡!*Y`k|)+! { � ~j.C5`%1!�)+)1k2�2%(#�,-02!�5 � ( �ÓÕ ® ° � � �H#7;

�4+ÂZf� � BC;A� ®hð+ñ ®&ò$°/ó { �&�
�

Ð ~ R
lj0ykH#¡� { � ~}./Db�2BC./!*#�%+02!�g�;ABCB/;*,-./5|�

âjãyä�ä�å��>�ÄÒ�¹¡¸9¸�º+ì98Pê²ï�¹Aîhê²ì9Ò
º+¹Aîhê²ìbì7í � ��;9ì9º^ê/î²é|ï��#��ç �eêÅ·§¹Aîjï�ìX·^î

�j� B/;A� ®hð+ñ ®&ò$°Có { �&�
® ° ~

�&� ® °
R �

� ./<9!�5
'*5�'*)+@2.C%+)('*)+iú'X�|�2)+;*�y./D
'*%+./;P5b)('*%+.C; �j� � � � ½54`�2;Pk2)�#&%+)°'X%+!W�Ai
.²#j%1;b#&;AB/<9!
!��|'A�¡%1B/i¢.C5¼�H;ABCi`5|;ADb.�'XB-%+.CDb! { g�;P)ÔVH�y!*Y Ðb'*5HY � ~$.C5H#7%°'X5H�^!*#Ô;*g§3�8yl-=�,-./%+0u#&D
'XBCB
5yk2D�@H!�)�;*g�%+!�)1Db./56'XB²#^�9.�E±!ÓEÉ,-02!�5 � #+'X%1.²#�VH!*#j%+0|!©g�;PB/BC;X,-.C52��./5|! :vk6'XB/.C%&i

B/;A� ®hð+ñ ®&ò$°Có { �&� ® ° ~
�&� ® °

� � R

Ï�gJ%+02!Ö5`k2Df@H!�)�;*g�%1!�)+Db.C5H'XB�#�.²#4#7k��Ø�¡.C!�5`%1B/iú@2./�|�G%+02!�5À,j!Ö'X�2�2BCi¢ÌJB/�A;P)+.C%+02D 3�8yl-=�E
lj0ykH#þ,}!�;A@|%('X.C5�%102!�g�;AB/BC;*,-./52�

����ãy÷Tö*ãyä ��ç¬éH»^º(»fêÅ·
¹�¸|ì:� 0PÒ2ì9ï�ê²¹:� ¶�îhê²ï�»
¹¡¸9¸�º1ì98Pê²ï�¹Aîhê²ì9ÒÃ· ! éH»^ï�»-íWì9º�î²éH»�Ð^¶&Ñ`»^Òv·*»
��ç � ô �

Ï�%$.²#�52;P%fY`.��Ø�¡k2BC%�%+;"#&!�!f%+0H'*%�%+02!�)1!�.�#$'
�T;PB/iy52;ADÖ.²'XB�%1./Db!�)1!*Y`kH�¡%1./;P5�;*gJ%+02!�Ð��
Y`!�56#7!b82:}= %+;b%102!bÐ��ÇY`!�5H#&!b8yl-=�'*5HY�<`.��¡!�<9!�)(#1'`�¬%10`kH#^�¬%+0|!��2)+;P@2B/!�DÜ;*gj�H;PB/iy52;ADb.�'XB
%+.CDb!Ä#7;ABC<P'X@2.CB/./%&if;Xg-Ð��ÇY`!�56#7!�8yl-=¤.�#j! :9k2./<P'XBC!�5y%j%+;Ö=G)+;P@2B/!�D � E

89./DÖ./B²'*)+BCib%+;"82:}=É�Æ,j!fYy!¡VH52! �`¶�·���¸H»^º+Ñ`»¾Òv·*»�8vl-=�%+;ú@T!f%+0|!b��'P#7!f;XgÄ8yl-=�,-02!�)1!
'X5yib%1!�)+Db.C5H'XBH0H'P#�'*%�BC!*'A#&% ����� { � � ~j5|!�./�P0`@H;A)°#j;Ak2%°#7.�Y`! +}E
�4÷Hö*÷�� ��å2ö
	�æèç¬éH»��`¶�·���¸H»^º+Ñ`»^Ò9·*»���ç � ! ¹9Ò �¡»�·Wì:��
X»1Ñ�» 8P¹ ! î � 0
ê²Ò�¸2ì:� 0AÒ2ì9ï�ê²¹:��î�ê²ï�» ô

� ��������� � �Ä�?�Ë��
 
������Ä�����������W���

��ãyöJ�*ã����4÷���ãyö�õ�ö*÷ � ��ã`ä �����4õ��*ù��Jê"
X»^Ò"¹ ;Óº+¹¡¸2é
Ý K {3) Q ª$~ ���}Ò2Ñú¹�ï�ê²Ò2ê²ï��yï
·WêÅë*»�
*»^º¾î&» 8�·*»(î 	�ZÄ¦Na ) ·�� ! éØî¯é|¹Aî}¹Aî �/»1¹X·^î}ì9ÒT»4»^Ò2Ñbì7í�¹9Ò10�»1Ñ ;`»��¡» �ýì9Ò:;X·4îhì 	�Z�¦ ô

lj02!jg�;ABCB/;*,-./5|��'*B/�A;P)+.C%+02D\.²#�#7k2�P�A!*#&%+!*Y�g�;P)GÁ�:}=�./5fÐ��&Yy!�5H#7!}�A)°'X�20H#^�9.�E±!ÓE/�*./5$�P)('*�20H#
,-02!�)1!f'X5yi
<9!�)+%1!��
0H'A#�'*%�B/!*'P#7%$Ð � 52!�.C�A0y@T;P)(#�g�;A)©#7;ADÖ!�ÐÄ½ 4 { � ) �HK � ~(E$FH!W%�	 { 3 ~Y`!�5|;A%+!�%102!Ö#7!�%�;*g-52!W./�A0y@H;A)°#©;*gJ'b<9!�)1%+!�� 3 �ÉÝ {3) 8C~JY`!�52;P%+!Ö'
#7k2@2�P)('*�20¢./56Y`kH�¡!*Y�@yi
'�<9!�)+%1!��f#7!�% ) 8Ha ) 'X5HY
c*Á�:uYy!�52;A%1!�%+02!�,j!WB/BÅ�h�y52;*,-5
c×�Ç'X�2�|)+;*�`.CD
'X%1./;P5�'*B/�P;A)+.C%+02D
g�;A)JÁ�:}=ÉE

�



� ���¬÷Hö���� �Éä � ���
2 qPs>7`xyx 3 � )
0 q ) 88$ )65Ä{ 	 { 3 ~Æ�úM 3 U9~ &2 - / 0 7 rHnAsyoHn:9 A`qPrTnPs ) @ { 3 ~ 2 qAsNÝ {*) 8 ~ ;8= - / D N � p &

) @ { 3 ~T$ 	 { 3 ~Æ� ) @ { 3 ~+&$�Z�Z��>$��`Þ��-DÖ./5 K G	�
� ) @ { 3 ~�� P
FH!�% 3�
� 	�ZÄ¦�Eèlj02!�5 	 { 3 ~¢a 	�Z�¦�#7.C5H�¡!"'*B/B�!*Y`�P!*#b./5H�¡.�Y`!�5y%�%1; 3 #&02;Ak2B�Y@H!"�¡;*<9!�)+!×Y¤@yi 	�ZÄ¦�E ��;P)+!�;*<9!�)W� 	 { 3 ~f�¡;*<9!�)°#�'*B/B�!×Y`�A!*#f@T!W%7,}!�!�5 	 { 3 ~Ô'X5HY¼%102!�¡;P)+)+!×#7�H;A5HYy./52� ) 8 Ej8Ó;�%102!�)+!*#&%-;Xg�<9!�)1%+.��¡!*#G;Xg7	�ZÄ¦N�¡;*<9!�)}%+02!�!*Yy�A!*#-;Xg}Ý {3) 8 ~(E
FH!�%�	�ZÄ¦,8TK�	�ZÄ¦ � 	 { 3 ~°E�lj02!�;Pk2%+�2k|%-<9!�)+%1!����¡;*<9!�)�;*gËcXÁ�: 'X�2�2BC./!*Y�%+; ) 8`06'A#

'b#&./��!f'*%�Db;9#&%�DÖ./5HMPcT� 	�ZÄ¦,8�� Q � ) 8��±UyE$89;
%102!f'X�2�|)+;*�`.CD
'X%1./;P5�)°'X%1./;ú��'X5�@H!�@H;Ak|5HY`!*Y
'A#jg�;ABCB/;*,J#¡E

��$�Z�Z����
� 	�Z�¦�� � � 	 { 3 ~W� � DÖ./5HMPcT� 	�ZÄ¦ 8 � Q � ) 8 �±U

� 	 { 3 ~�� � � 	�ZÄ¦ 8 �
� Db./52M � 	 { 3 ~�� � cH� 	�ZÄ¦ 8 �� 	 { 3 ~�� � � 	�ZÄ¦ 8 � Q

�
� 	 { 3 ~W� � � 	�ZÄ¦ 8 �

U

Ï�g�cH� 	�ZÄ¦ 8�� � { ��� Ð(~ � �2%+02!�5
� $�Z�Z��§�
� 	�ZÄ¦Ô� � Ð ��� cT� 	�ZÄ¦,8��

Ð ��� � 	�ZÄ¦ 8 � Kuc �
�

�-��
 ������� 
° ³
lj0ykH#¡�G%102!
Db;A)1!�� 	�ZÄ¦,8��Æ�^;A)+)1!*#7�H;P5HY2#�%+;�%+0|!bDb;A)1!�@H;Pk25HY[g�;P)�%+02!Ø'X�2�2)1;*�`.CD
'X%1./;A5
)('*%+.C;2E�lj02!�)1!¡g�;A)1!9�

��$�Z�Z����
� 	�Z�¦�� � c � �

�-� V�� � ñ ®&ò$°Có ³° ³
K c

�j� Ð R

Ï�gËcT� 	�ZÄ¦ 8 ��� { � � Ð(~ � �`%+0|!�5b,j!Ä;A@2%°'X./5Ö%+02!�#1'XDb!J@H;Ak256YØg�;A)}%+02!©'X�2�2)1;*�`.CD
'X%1./;A5
)('*%+.C;b'P#Âg�;AB/BC;*,J#

� $�Z�Z����
� 	�Z�¦�� �

�
Ð ��� 4 R � { � � Ð(~ �

K c
�j� Ð R

����ãy÷Tö*ãyä ��ç¬éH»¿¹:��;9ì9º^ê/î¯é|ï ��� ��é|¹X·Ã¹9Ò ¹¡¸9¸�º+ì98Pê²ï�¹Aîhê²ì9Ò º+¹Aîhê²ì�¹Aî�ï�ìX·^î ­®�¯�° íWì9ºÐ^¶&Ñ`»^Ò9·*»
;9º1¹¡¸2é9· ô

����ãy÷Tö*ãyä �Üç¬éH»�Ð^¶&Ñ`»^Ò9·*»��T»^º(î7» 8-��ì

X»^º
�>º+ì
� �/»¾ïÚêÅ·����! ��"��}¶�é|¹9º1Ñ ô
õ�ö*÷Æ÷|ø¾ù { 89�9!W%(�(0ÆEÅ~ 89%('*)+%+.C52��,-.C%+0À'X5�./56#7%('*5H�¡!f;XgJ%102!�Á�!�)1%+!��":�;*<9!�)4=?)1;A@2BC!�DL./5['
�A)°'X�20¢Ý�,-.C%+0 � <9!�)+%1.²�¡!*#�,j!§Y`!�5H�¡.ýg�i�.C%�ü+;A.C52./52�Ö'XBCBÆ<9!�)+%1.²�¡!×#Â;XgÂ'b�¡B/. :vk|!�;Xg}#&./��! °®&ò$° �,-./%10f'XBCB2<9!�)+%1.²�¡!×#Ù;*gGÝ4EGlj02!J)+!×#7k2BC%+./5|���A)°'X�20f.²#jÐ��ÇY`!�5H#&!J'X5HY¬�9%102!�)+!^g�;A)+!Ó�A.Åg�,j!-06'×<9!J'*5
# �&'*�2�2)+;*�y./D
'*%+.C;A5�g�;P)�3-Á�:J�*%+02!W5�%+02!})+!*Y`k6�¡%+.C;A5f'X@H;*<9!j�P./<9!*# # { �2� Ð(~��Ç'X�|�2)+;*�y./D
'*%+./;P5
'XBC�A;P)+./%102D g�;P)�%102!��A!�52!W)('XBÆ�|)+;A@|B/!�D�,-02.²�(0
.²#-��Ì�Í\8yÎ�=É��06'X)(Y�E �

´



Ê2k2)+%102!�)-Yy!�5H#7.ýV���'*%+./;P5 { 'P#Âg�;A)J82:}=¼'*5HY�8yl-=j~�B/!×'AY2#�%+;�Yy!*�¡)+!×'A#7!WDb!�5y%G;XgË'*�2�2)+;*�9�
./DØ'X%+.C;A5
�^;ADb�2BC!��y./%&iAE

 �!©#+'�i�%10H'X%J'*5
./5H#&%('X56�¡!�;*gGÁ�:}=¢.²#>�×�Ç#7k2�H!�)°Y`!�5H#&!�.ÅgÛ%+02!�Yy!��A)1!�!�;Xg?'X5yif<9!�)+%1!��$.�#
'X%JB/!×'A#7% ����� { � �¾~°E�lj02!�;P)+!�D �f./DÖ�2B/.C!*#

�4÷Hö*÷�� ��å2ö
	 , ç¬éH» �`¶�·��×¸H»^º1Ñ`»^Òv·*» � � � é|¹X·�¹Ú¸2ì:� 0AÒ2ì9ï�ê²¹:� ¶hî�ê²ï�»�¹¡¸9¸�º1ì98Pê²ï�¹Aî�ê²ì9Ò
· ! éH»^ï�» ô

����� �ú��� �W���
	ú��� ���f�

 "!$%+06'X52��8y'*5*ü+!�!�<úÌ�)1;A)('f'X56Y�3�;P)+./% 5�;y�¾0y@H'*k2D g�;A)J5yk2D�@H!�)-;*g�./5y%+!W)+!*#&%+./5|�fY`.²#1�¡kH#Ç�
#7.C;A5H#^E

� ���9������� � ���

� � ��8HE�Ì�)1;A)°'`�}3$E�
�'X)+�P!�)��}'X56Y¼�¢E�
�'*)+�2.C5H#7�y.�EË=É;ABCi`52;PDb.²'*B-lj.CDb!bÌJ�2�2)+;*�y./D
'*%+.C;A5
8y�(02!�Db!×#þg�;A)f3�!W5H#7!
Ï�5H#&%('*5H�¡!*#�;Xg©Î�=É�*5�'*)(Y¢=G)1;A@2BC!�D
#¡E Ï�5 �-º1ì ! ô ì7í�����î²é1�%� �
� 0Pï�¸ ô ì9Ò¼ç¬éH»1ì9º 0�ì7í ��ì9ï�¸ �9î�ê²Ò ;A�Hc:�����yc 6�;y� � 6�6P�`E

��cX��8HE�Ì�)+;P)('y�Ù:JEÆFHk25HY¬�8��EH��;A%&,-'*52.����¢E¬89kHY2'*5Æ��'X5HY��¢E¬89�W!��A!*Yyi9EH=G)+;9;Xg}<9!�)1.ÅV��W'×�
%+.C;A5
'*5HY�0H'*)(Y`5|!*#+#j;*gË'X�2�2)1;*�`.CD
'X%1./;A5��|)+;A@|B/!�D
#^E9Ï�5 �>º1ì ! ô ì7í����9Ñ �ÄÒ2Ò.�y¹:���������
� 0Pï�¸ ô ì9Ò .Ûì
�`Ò2Ñ9¹Aîhê²ì9Òv·§ì7í ��ì9ï�¸ �vî&»^º�� ! ê�»¾Ò ! »(� � ���yc ;`� � 6 6Ac`E

�4;X�4�¢E È !�B/B�'X)+!Ó�A8HE � ;PB²Y`,>'A#+#&!�)��y:JEvFHk256Y¬�y'X5HY�Ì$E��-kH#1#7!�BhE:� �Ø�¡./!�5y%Æ�2)1;A@H'*@2./BC.²#7%1.²��'*B/BCi
�(02!*�(�A'*@2B/!J�2)1;9;Xgh#J'X5HY
'X�|�2B/.���'X%1./;A5
%1;f'X�2�2)1;*�`.CD
'X%1./;A5ÛE`Ï�5 �>º1ì ! ô ì7í����Aî²éU�ÄÒ2Ò �`¹:�
�%� � � 0Aï�¸ ô ì9Ò¼ç¬éH»1ì9º 0�ì7í ��ì9ï�¸ ô �2c 6���� ;:4��2� � 6�6�;yE

� �A�4�¢E È !�)+5"'*5HY�=ÉEÆ=GB�'A#+#&D
'X5|5ÆE¬lj0|!b89%+!�.C52!�)J�2)+;P@2B/!WD
#þ,-.C%+0ú!*Y`�A!�BC!�52�P%+0H# � 'X5HY
c`E��¾Ò¾íWì9º^ï ô �>º+ì ! »+·(· ô�� »(î�î ô ;Ac � � � � � � �×´`� � 6���6yE

���X��:�0y<A'*%('*B�E�Ì �A)1!�!*Y`i9�h02!�k2)1.²#7%1.²��g�;A)Ä%+02!§#7!�%&�&�¡;*<9!�)1./52���|)+;A@|B/!�D�E��"¹Aî²é ô! ¸H»^º+¹Aîhê²ì9Òv·
"�»1· ô � � c�;�;#�yc ;A�`� � 6 � 6yE

��´X� =$EÆÊ2!�.C�A!9EÛÌ %+02)1!*#702;PB²Y�;XgJBC5 � g�;P)4'X�2�2)1;*�`.CD
'X%1./52�
#&!�%4�¡;*<9!�)�E�Ï�5 �>º1ì ! ô ì7í$��%Aî²é
�%� � � 0Aï�¸ ô ì9Ò¼ç¬éH»1ì9º 0�ì7í ��ì9ï�¸ ô �.; � �X� ; � �`� � 6�6P´`E

� ���4�¢E�
�'*)+�2.C5H#7�y.�'*5HY�Ì$E'&H!�BC./�9;*<|#7�yi9EjÎJ!�,�'X�2�|)+;*�`.CD
'X%1./;P5�'XBC�A;A)1./%102D
#�g�;A)�%102!
89%1!�./52!W)j%+)1!�!��2)1;A@2BC!�D�E�(|ì
�`º^Ò2¹:�Æì7í ��ì9ï���ê²Ò2¹Aîhì9º^ê²¹:�  ¸Hîhê²ï�êÅëW¹Aî�ê²ì9Ò � � � � � 6y� � 6�6+�9E

���X��Á�E*)2EM�J'�i`,>'X)(Y9�+89DÖ./%+0Û�¬lj02!Ö�¡;PDb�2k2%°'X%+.C;A5�;*g-52!*'*)+BCi�Db.C52./D
'*BÉ89%1!�./5|!�)�%+)1!�!*#�.C5
�A)°'X�206#¡�*�^Ò`î&»^º^Ò2¹Aî�ê²ì9Ò|¹:�+( ô �"¹Aî²é ô �>Ñ ô � ! ê ô çH» ! é ô � � � � �#�yc�;y� � 6���;yE

�46X� 5$EÆl�'X�P'*0H'A#&02.}'X5HY"Ì$E���'X%(#&k2iy'XDØ'`E�Ì�5"'X�2�|)+;*�`.CD
'X%1!�#&;AB/k|%+./;P5�g�;A)�%+0|!b89%+!�.C52!�)
�2)1;A@2BC!�DÚ./5
�P)('X�|0H#¡E �"¹Aî²é ô (|¹¡¸2ì9Ò|ê ! ¹A�2c�� � �+� ;#�y� ���9� � 6:� 4`E

�



� � 4X�4Ì$E�&�E�&H!�BC./�9;*<|#7�yi9E9Ì�5 � ��� ´��&'*�2�2)+;*�y./D
'*%+.C;A5�'*B/�P;A)+.C%+02D�g�;A)J%+02!�52!�%&,};A)+�ú89%+!�.C52!�)
�2)1;A@2BC!�D�E<� ��;9ì9º^ê/î¯é|ï�ê ! ¹ 6 � �9´ ; �+� � 4y� � 6 6�;`E

�


