
MITSUBISHI ELECTRIC RESEARCH LABORATORIES
http://www.merl.com

Computational Construction Kits for
Geometric Modeling and Design

Robert Aish, James L. Frankel, John H. Frazer, Anthony T. Patera, Joe Marks

TR2001-02 December 2001

Abstract

Although a current hot topic, tangible user interfaces (TUIs) have been studied for quite some
time. One particular kind of TUI has been investigated repeatedly: during the past 20 years
several groups have developedı̈ntelligenẗbuilding blocks that can self-describe the geometric
structures into which they are assembled. These computational construction kits (CCKs) give
users an extremely intuitive way to express 3D geometry, and have been used for a variety of
different geometric modeling and design applications. In this panel we will review the devel-
opment of CCKs, from the first such systems to the most recent, and speculate about future
developments. The panelists will present and demonstrate artifacts from several CCKs, most of
which have not been shown previously at SIGGRAPH, CHI, UIST, or I3D.

Proceedings of the I3D Symposium, March 2001

This work may not be copied or reproduced in whole or in part for any commercial purpose. Permission to copy in whole or in part
without payment of fee is granted for nonprofit educational and research purposes provided that all such whole or partial copies include
the following: a notice that such copying is by permission of Mitsubishi Electric Research Laboratories, Inc.; an acknowledgment of
the authors and individual contributions to the work; and all applicable portions of the copyright notice. Copying, reproduction, or
republishing for any other purpose shall require a license with payment of fee to Mitsubishi Electric Research Laboratories, Inc. All
rights reserved.

Copyright c©Mitsubishi Electric Research Laboratories, Inc., 2001
201 Broadway, Cambridge, Massachusetts 02139



MERLCoverPageSide2



�������	��
��
������������������
�������
���������� 
!�#"$�%�'&�()�*�+(,
��-���/.0�*12(��3�4�657�2�81:9;()���35<�
=?> �%��(8�A@'B���
��C�8�D
�E

F�GCHJILKNMPO6QSR4TUWVYX-Z\[]VY^`_a^�bcZ4VLd*b eaf$g IhR6i�j�k�K fml�n ILoprq\sCXutCVY[�s$XrvAw�b\b4xayLz{s$Z4V|bL}�~�XryC� e GYT lA� j�k�K f|� ILK���uV%�)x-Xu�*��xCXu��Px-[]^�Z4V|yJ�uXuzSy6��Xuz{�CVLqJb4z�Z�^
O l M�TrG lr��� j�� f M�ILK f�6VL�uZY�rxC����V|yJ���r�DXu�r���~��

� q4��s$Xuz{�LVYqW����x�v�VYq\s$Z4xCq|�
e G|I%  f K n R���¢¡)£!¤���z]Z\b4¥u¦uzSbc�uz��D[]V|yNZ\q4zSy�¡,VYb4VYsCq\yJ�A£?s$¦�xCqJsmZ\xCq\z]V|b

§�¨�©$ªa«J¬�®ª
¯¢°²±�³-´|µ�¶Y³8·�¸JµC¹�¹�ºJ»m±³�´L±!±�´|¼-½�¸Y¾|±c·Y»-¶|½À¿�°ÀºPµ-Á�º\¹½À»m±�º\¹�Â�·L¸JºJÁ�ÃÅÄPÆWÇ ÁcÈ³a·NÉÊºW¿�ºJºJ»ËÁ�±�µ�Ì-½ÀºNÌ	Â{´Y¹¢Ímµ�½²±�º�Á�´YÎ�º�±�½�Î�ºYÏ�ÐW»�º�¼�·L¹�±�½À¸Jµ�°�·h¹¢Ñ$½À»aÌ´YÂ�ÄPÆWÇ6³a·YÁ�¿�º\ºJ»�½À»$ÉÊºJÁ�±�½À¶|·L±�ºNÌ�¹�ºJ¼�ºN·L±�ºJÌ-°²ÒuÓ<Ì-µC¹�½�»-¶Ô±�³-ºË¼�·YÁ�±ÕYÖ ÒÊºN·L¹�Á,Á�ºJÉ|º\¹c·Y°�¶Y¹�´|µ-¼�Á)³a·NÉÊº�Ì-ºJÉÊº\°�´Y¼�ºNÌØ× ½�»m±�ºJ°À°À½À¶|ºJ»m±�Ù*¿-µ�½À°�ÌCÚ½À»�¶�¿�°À´m¸cÑ$Á	±�³a·h±Ë¸J·Y»�Á�ºJ°²Â{Ú Ì-º\Á�¸\¹�½À¿�º`±�³�º<¶YºJ´|Î�º\±�¹�½À¸ÔÁ�±�¹�µ�¸\±�µC¹�ºJÁ½À»m±�´<Û�³-½À¸4³Ü±�³-º\Ò�·h¹�ºË·LÁ�Á�ºJÎ8¿-°�ºJÌrÏ`ÄP³�ºJÁ�º2¸J´YÎ�¼�µ-±c·h±�½À´|»a·L°P¸J´Y»-ÚÁ�±�¹�µ�¸4±�½�´Y»ËÑ$½²±�Á,ÃÞÝßÝ�à,ÁcÈP¶|½ÀÉÊº�µ-Á�º\¹�Á�·Y»	º\á$±�¹�ºJÎ�ºJ°²Ò%½À»$±�µ-½²±�½�É|º¢Ûß·JÒ±�´<º\áC¼-¹�ºJÁ�Á8âYãä¶|ºJ´YÎ�º\±�¹�Òm¾?·Y»�ÌÜ³a·NÉÊº%¿�ºJºJ»�µ-Á�ºNÌAÂS´L¹%·*É|·h¹�½�º4±3Ò´YÂ�ÌC½Àåuº4¹�ºJ»m±W¶YºJ´|Î�º\±�¹�½À¸�Î�´$Ì-ºJ°À½À»�¶2·L»aÌ*Ì-º\Á�½�¶Y»Ô·Y¼�¼-°À½�¸J·L±�½À´|»-ÁJÏ�Ç3»±�³�½ÀÁ¼�·Y»�º\°$Û�ºPÛ�½À°�°$¹�ºJÉ$½Àº\Û�±�³�º�Ì-ºJÉÊº\°�´Y¼�Î�ºJ»m±´LÂuÝßÝ�à,ÁJ¾ÊÂ]¹�´|Î�±�³-ºæ ¹�Á�±)Á�µ-¸4³ÔÁ�ÒCÁ�±�ºJÎ�Á�±�´	±�³-º�Î�´|Á�±W¹�ºJ¸JºJ»m±N¾·L»aÌ<Á�¼�ºJ¸Jµ-°]·h±�º%·Y¿�´Yµ-±ÂSµC±�µ-¹�º¢Ì-ºJÉ|ºJ°À´|¼�Î�º\»$±�ÁJÏ!ÄP³�ºD¼a·L»�ºJ°À½ÀÁ�±�Á�Û�½À°À°�¼-¹�ºJÁ�ºJ»m±�·Y»�Ì2ÌCºJÎ�´|»CÚÁ�±�¹c·L±�º6·L¹�±�½²ÂS·Y¸\±�ÁWÂ]¹�´|ÎäÁ�ºJÉÊº\¹c·L°�ÝßÝ�à,ÁJ¾uÎ�´|Á�±¢´YÂ�Û�³-½�¸c³<³a·NÉÊº,»-´Y±¿�ºJºJ»%Á�³-´hÛ�»2¼-¹�º\ÉC½À´Yµ�Á�°²Ò%·L±ßçCÇ�è,èWéW¯¢ê?ë�¾CÝ�ëWÇc¾mÆWÇ�ç-ÄW¾m´L¹ßÇ�âLã8Ï
ìËí$îrï6ðañLò!ó|ô Ä!·L»�¶|½À¿-°�º,µ-Á�º\¹�½À»m±�º\¹�Â�·L¸JºJÁJ¾�±�¹c·L»�Á�Î�ºNÌC½�·C¾C¶|ºJ´YÎ�º\±�Ú¹�½À¸,Î�´$Ì-ºJ°À½À»�¶C¾�³$µ-Î%·Y»-ÚÞ¸J´YÎ�¼�µC±�º\¹�½À»m±�º\¹c·L¸\±�½À´|»®Ï
õ ö ¬�÷�ø�ù%úAø�©�?«Jû ü?ªCûSýW÷
ÄP³�º6°�·YÁ�±)ºJ½À¶|³m±,ÒmºJ·L¹�Á�³�·hÉ|º8Á�ºJºJ»`·2þ�´m´$Ì`´LÂP½À»�»-´LÉY·L±�½ÀÉÊº�¼a·L¼�º\¹�Á´|»2±c·Y»-¶|½À¿�°Àº)µ�Á�º\¹�½À»m±�º\¹�ÂS·Y¸JºJÁ�ÃÅÄPÆWÇ ÁcÈ4Ó�ºJÉÊºJ»2¹�ºJÁ�±�¹�½À¸\±�ºNÌ	±�´8Î%·hÿ3´Y¹ÂS´L¹�µ�Î�ÁDÃÞÝ�ëWÇc¾$çCÇ�è,èWéW¯¢ê?ë�¾Ê·L»aÌ�Æ¢Ç�ç-Ä�È4¾Y±�³�º�°À½ÀÁ�±P½ÀÁ�½ÀÎ�¼-¹�º\Á�Á�½�É|º
� â��Ê¾ Õ â-¾����Ê¾ Õ�� ¾Êâ��C¾�� Õ ¾ Õ|Õ ¾Êâ|â-¾Êâ	��¾Êâ�
-¾�� Õ ¾��$¾ Õ ��¾ Õ	� ¾ Õ �C¾Êâ Õ ¾Êâ�-¾
� Ö ¾����|¾��Êâ$¾ ÕYÖ ¾ Õ -¾ � ¾ Õ 
	�ÅÏ¢ÄP³�ºJÁ�º�¼�µ-¿�°À½À¸N·L±�½À´|»-Á¢¸\´|»�Á�½�ÌCº\¹,ÄPÆ¢Ç3ÁÂS´L¹)·Y°À°Ñ$½À»aÌCÁW´YÂ�·L¼�¼�°À½À¸N·h±�½�´Y»�ÁJ¾®¿�µC±W´Y»�°²Ò�ÂS´Yµ-¹,É|º\¹�ÒË¹�ºJ¸\ºJ»m±�´|»-ºJÁ
� �C¾ Õ -¾ � ¾ Õ 
	�Å¾!± ÛP´�¼�·Y¼�º\¹�Á�·L»aÌ`± ÛP´*ÌCºJÎ�´|ÁJ¾�¸J´|»-¸Jº\¹�»A±�³-º�¸\¹�º\Ú·L±�½À´Y»Ë´YÂâYãØ¶YºJ´|Î�º4±�¹�½�¸WÎ�´$Ì-ºJ°ÀÁJ¾C´|»-º�´YÂ®±�³�º¢Â{µ�»�Ì�·YÎ�º\»$±c·L°a±c·YÁ�Ñ$Á½À»%¸J´|Î�¼-µ-±�º\¹?¶Y¹c·L¼�³-½�¸\ÁJÏ��2ÄP³-½ÀÁ�Î�½À¶|³m±�Á�ºJºJÎ Á�µ-¹�¼-¹�½ÀÁ�½À»�¶C¾C¿�ºJ¸N·Yµ-Á�ºÎ%·Y»mÒ�¼�´|¼-µ�°�·L¹�¸c³�½À°�ÌC¹�ºJ»�� Á�±�´NÒCÁ�·h¹�º�±c·L»�¶Y½�¿-°ÀºDÎ%·L»�½À¼�µ-°�·Y¿�°ÀºJÁ�±�³a·h±¸N·L»A¿�º�µ-Á�ºNÌÔ±�´	¸\¹�ºN·L±�º%âLã'¼�³mÒCÁ�½À¸N·Y°�¸J´Y»�Á�±�¹�µ-¸\±�ÁJ¾!º|Ï ¶CÏ�¾��®½À»�¸J´Y°À»
�®´Y¶|Á����u¾��®ºJ¶Y´�����¾-à�� »�º\á�����¾a·L»aÌ	Î6µ�°²±�½À¼�°Àº�ÉY·L¹�½�·Y»m±�Áß´LÂ!±�³�º,¿�·YÁ�½À¸ÛP´m´$ÌCºJ»�¿�µ-½�°�ÌC½�»-¶*¿�°À´m¸cÑuÏ`ÄP³-º	¼-³$ÒCÁ�½À¸N·L°�Î�´$Ì-º\°�Á�¸\¹�ºN·h±�ºNÌÜÛ�½²±�³±�³�º\Á�º6±�´NÒCÁW¸N·L»`¿�º8·YÁ,ÌCº\±c·Y½À°ÀºNÌA·LÁ,·Y»mÒÔÝP¯Dã Î�´$ÌCºJ°�Ï�çCµ-½À±c·L¿�°²Ò½À»�Á�±�¹�µ-Î�ºJ»m±�ºNÌr¾u¸J´Yµ�°�Ì<Á�½�Î�¼-°Àº8¸J´Y»�Á�±�¹�µ�¸4±�½�´Y»Ô±�´NÒCÁ,¼-¹�´hÉ$½�Ì-º�ºN·YÁ�Ò$Ú
������ "!$#&%('*)+#&'-,/.10 2(3�4�2(576987:�;<��=?>@87:�%(#& �AB0 C�D*4�C(C(6�AFE�AFGH �IJAKA?��87=H 

IL87:*EM,N'(IJIJ'(:1,H��87=/87,OG? N=?>&A?G?>&,�AQP�> G?�RG?�� TSUS�VKAQ;� NA?,�=H>&WX �;YWX �#&'�P[Z
\]'NP� O^* �=�4_G?�� `GH87=H%( OG�87a�a�#&>&,�8_G?>&'(:b'7c�GH�� NA? +A?E	A?G? �IJA�>&A�^	>&AHd�87#�e�GH87:�%(>&W�#& 
a�=?'(%(=/87IJIJ>&:�%�4�:�'7GK%( �'(IJ OGH=?>&,[IJ'	;� �#&>&:�%�f�87:�;gW�'7G?�hA?E	A?G? �IJA] �:�87W�#& 
G?�� [;� �AH,�=H>&a�G?>&'(:i'7cj%( �:� �=H87#�C(klAFGH=?d�,OGHd�=? m'(:�# E*4�:�'7G]2(knZ
��P�'L'7GH�� �=[��o]pUA?E	A?G? �IJA$cq'(=K%( �'(IJ �G?=?E�>&:�a�d�G[87#&A?'L;� �AH �=?^* nIJ N:	r

G?>&'(:�stG?�� vuH!],OGH> ^* xw� N%(' ��� )�87AH �a�#@8_G? xy`=?'7z? �,OG?{t8_Gh|�p}�~0 2(�_6n87;�r
;�=? NA?AH �;iG?�� b>&AHAHd� m'7c`%( �'(IJ OGH=?>&,mIJ'	;� N#&>&:�%�4�W�d�G$> G�P�87A$'(:�# Ei8Ba�87aX �=
;� �AH>&%(:�4�87:�;�PU87A$:� �^* �=]>&IJa�#& �IJ N:*G? N;�ZU���� n|�'(:�.( �E �_� >&A]8JaX'(A/87W�#& 
87=?G?>&,�d�#@8_G? N;�#&>&:�.787%( ]GH��8_G�>&A�d�A? �;i87A�8n��o�p9cq'(=�.( �E-cq=/87IJ>&:�%n87:�;Qa� �=Fr
cq'(=HIL87:�,� K,N87a�G?d�=H L0 �_6}f	> G�>&A]8nAHd�,�,� �AHA?cqd�#�a�=H'-;�d�,OGNZ

±�´YÚÞµ-Á�º6±c·Y»-¶|½À¿�°Àº�Î�º\¸4³�·Y»�½ÀÁ�Î�ÁDÂS´Y¹�ÌCºJÁ�¸\¹�½À¿�½À»-¶�âYã ¶|ºJ´YÎ�º\±�¹�Ò<Ì-½²Ú¹�ºJ¸\±�°²Ò%±�´�·8¸\´|Î�¼�µC±�º\¹��Ç »�Â�·L¸\±N¾®±�³-º\¹�º�½�Á�·%¿�´$Ì$Ò*´YÂ?ÛP´L¹�Ñ*´|»ÔÄPÆWÇ ÁWÂS´L¹)âYã ¶|º\´|Î�º\±�Ú¹�½À¸�Î�´$Ì-º\°�½À»-¶-¾C»�´Y»�º�´LÂ½²±ß¹�º\ÂSº\¹�º\»�¸JºNÌ2½À»	±�³�º¢¹�ºJÁ�ºN·L¹�¸c³Ë°À½²±�º\¹c·h±�µ-¹�º¼-¹�½À´L¹�±�´	±�³-º8ÌCºJÎ�´|»-Á�±�¹c·L±�½À´|»ÔÁ�µ�Î�Î%·h¹�Ò�¿mÒ<¯¢»�Ì-º\¹�Á�´Y»`º4±)·Y°�Ïr½À»±�³�º1�7��*Æ¢Ç�ç-Ä ¼-¹�´m¸\ºJºNÌ-½À»-¶|Á � �-�ÅÏÔã�µC¹�½�»-¶�±�³�º%¼a·LÁ�± ÕLÖ ÒmºN·L¹�ÁJ¾Á�ºJÉÊº4¹c·Y°�¶Y¹�´Yµ�¼-Áß³a·NÉÊº¢Ì-ºJÉÊº\°�´Y¼�ºNÌ�×3½À»m±�ºJ°À°�½À¶YºJ»m±¢¿-µ�½À°�Ì-½À»�¶�¿�°À´m¸cÑ$Á�Ù��±�³a·h±%¸N·Y» Á�ºJ°²Â{Ú Ì-ºJÁ�¸4¹�½�¿�º*±�³-º�¶|ºJ´YÎ�º\±�¹�½À¸*Á�±�¹�µ�¸\±�µC¹�ºJÁ�½À»m±�´AÛ�³�½À¸c³±�³�º4Ò�·h¹�º�·YÁ�Á�º\Î8¿�°ÀºNÌuÏ¢ÄP³�ºJÁ�º�¸J´|Î�¼-µ-±c·h±�½�´Y»a·L°!¸J´|»-Á�±�¹�µ�¸\±�½À´Y»ÔÑ$½²±�ÁÃÞÝßÝ�à,ÁcÈ	¶Y½�É|ºAµ�Á�º4¹�Á*·Y» º\á$±�¹�ºJÎ�ºJ°²Ò ½À»m±�µ�½²±�½ÀÉÊº<Ûß·JÒ ±�´�º4á-¼C¹�ºJÁ�ÁâYã ¶YºJ´|Î�º\±�¹�Ò�� ¿�µ-½�°�ÌC½�»-¶AÛ�½²±�³ ¿�°À´m¸cÑCÁ2½ÀÁ�·ÜÁ�Ñ$½À°À°�Î%·YÁ�±�º\¹�ºJÌ ½À»Ñ$½À»aÌ-º4¹�¶Ê·L¹�±�º\»�� ·Y»aÌ�³�·NÉÊº,¿�ºJºJ»<µ�Á�ºJÌËÂS´Y¹�·�É|·h¹�½�º4±3Ò�´LÂ�Ì-½²åuº\¹�ºJ»m±¶|º\´|Î�º\±�¹�½À¸%Î�´$Ì-ºJ°À½À»�¶�·Y»aÌAÌ-ºJÁ�½À¶|» ·L¼�¼�°À½À¸N·h±�½�´Y»�ÁJÏ*Ç »A±�³�½ÀÁ�¼a·L»�ºJ°ÛPºßÛ�½À°À°a¹�ºJÉ$½Àº\Û ±�³-º¢ÌCºJÉÊºJ°À´Y¼�Î�ºJ»m±?´YÂ�ÝßÝ�à,ÁJ¾mÂ{¹�´YÎ ±�³-º æ ¹�Á�±�Á�µ�¸c³Á�ÒCÁ�±�ºJÎ�Á±�´�±�³�ºßÎ�´YÁ�±�¹�ºJ¸\ºJ»m±NÏ+�ÜºPÛ�½À°À°u·Y°ÀÁ�´)Á�¼�ºJ¸Jµ-°]·h±�ºD·Y¿�´|µC±�Â{µ-Ú±�µ-¹�ºDÌCºJÉÊºJ°À´|¼-Î�ºJ»m±�ÁJÓ`� ½À°À°rÝßÝ�à,ÁPºJÉ|ºJ»m±�µa·Y°À°²Ò�¿�º�±�³�ºD¿a·LÁ�½À¸¢±�´m´|°ÀÁ´YÂ�·%»�º\Û ¿-µ�½À°�Ì-½À»�¶%½À»aÌCµ�Á�±�¹�Ò�Â{´Y¹)É$½²¹�±�µa·Y°º\»CÉ$½²¹�´|»-Î�ºJ»m±�ÁJ¾�´Y¹,·L¹�º±�³�º4Ò)Î�º\¹�ºJ°²Ò6·¢¹�ºJÁ�ºN·h¹�¸4³�±�´NÒm¾Yµ�»�°À½ÀÑÊºJ°²Ò)±�´�ºJÉ|º\¹�Á�µ�¼-¼�°�·Y»m±�� Ç/��ê�Ú¿a·LÁ�ºNÌ�ÝP¯Dã Á�ÒCÁ�±�ºJÎ�ÁN�Ä®´�´|µC¹¢Ñ$»-´hÛ�°ÀºNÌC¶|º|¾�·Y°À°®ÑC»-´NÛ�»�¿�µ-½�°�ÌC½�»-¶YÚÞ¿�°À´m¸cÑ	ÝßÝ�à,ÁWÌCºJÉÊºJ°²Ú´|¼�ºJÌ)¼C¹�½À´Y¹!±�´ ÕYÖYÖ|Ö ·h¹�º�¹�ºJ¼C¹�ºJÁ�ºJ»m±�ºNÌ,´|»)±�³�º?¼a·L»�ºJ°�Ó®é¢´Y¿�º\¹�±¯D½ÀÁ�³½ÀÁ�±�³�º�³�´Y°]ÌCº\¹´LÂ�±�³�º æ ¹�Á�±�¼a·L±�º\»$±�ÂS´Y¹?·�¶|º\´|Î�º\±�¹�½À¸\ÚÞÎ�´$Ì-º\°�½À»-¶WÄPÆ¢Ç
� Õ ¾K�Y¾�â-����·Y°ÀÁ�´`·�¼a·L¹�±�½À¸J½À¼�·Y»m±6Â]¹�´|Î ±�³�º%ÉÊº\¹�Ò`¿�ºJ¶Y½�»-»�½À»�¶C¾]�|´|³-»
� ¹c·-�Jº\¹�³�·YÁ¢¸J´|»�Ì-µ�¸4±�ºNÌ�Î�´Y¹�º6ÝßÝ�à ¹�ºJÁ�ºJ·L¹�¸c³<±�³�·Y»Ô·Y»mÒm´Y»�º)ºJ°ÀÁ�º
� �(
-¾��(C¾$�7�-¾]�Jâ-¾$�(�C¾]� � ¾$� � ����Ä�´|»mÒAê·L±�º\¹c·�¼-½À´|»�º\º\¹�ºNÌA±�³�º�µ-Á�º´YÂWÝßÝ�à,Á)ÂS´L¹�ºJ»-¶|½À»�ºJº4¹�½�»-¶ÔÌ-ºJÁ�½À¶|» ·L»aÌÜ¸J´YÎ�¼�µ-±c·h±�½À´|» � 
-¾ � ¾+�-�F�·Y»�ÌY�|·YÎ�½Àº � ¹c·L»�ÑÊºJ°�³�·YÁ,¿�ºJºJ»A·	¼C¹�½�»-¸J½À¼a·L°�¸J´Y»m±�¹�½�¿-µ-±�´L¹,±�´Ë´|»-º´YÂ?±�³�º6Î�´|Á�±¢¹�ºJ¸JºJ»m±,·L»aÌÔ·YÎ6¿�½²±�½À´|µ�Á�ÝßÝ�à ¼-¹�´hÿ�ºJ¸4±�Á � �m¾ � �ÅÏQ��º\Ú±3Û�ºJºJ»�±�³�º\Î;±�³�ºD¼a·L»�ºJ°À½ÀÁ�±�Áß³a·NÉÊº¢Ì-º\ÉÊºJ°À´|¼�ºNÌ�Á�ºJÉ|ºJ»ËÌC½²åuº\¹�ºJ»m±P½ÀÎ�Ú¼�°ÀºJÎ�º\»$±�ºJÌ	ÝßÝ�à,ÁJ¾�ºN·Y¸c³�´LÂ!Û�³�½À¸c³Ëµ�Á�º\Á¢ÌC½²åuº\¹�ºJ»m±�¸J´|»-»�ºJ¸4±�½�´Y»a·L°Å¾¸J´YÎ�Î8µ�»-½À¸N·L±�½À´|»�·Y°�¾m·L»aÌ�¸J´YÎ�¼�µC±c·L±�½À´|»�·Y°�±�ºJ¸c³�»-´|°À´|¶Y½ÀºJÁJÏ�ÄP³�ºß±c·L¹�Ú¶|º4±?·Y¼�¼-°À½�¸J·L±�½À´|»-Á�´LÂ�±�³�ºPÁ�ºJÉ|ºJ»8¼C¹�´Lÿ3ºJ¸\±�Á?·Y°ÀÁ�´)Ì-½²åuº\¹?Á�½À¶|»-½ æ ¸N·L»$±�°²ÒmÏ

� � ûSýK��«J¬ßü[�PûSø�©
�K�9�9���/���Q� �	�

éD´|¿�º\¹�±�¯¢½ÀÁ�³�½ÀÁ�±�³-º*çCº\»�½À´Y¹2ç$¸J½ÀºJ»m±�½ÀÁ�±%·L±h��ºJ»m±�°�º4Ò�ç$ÒCÁ�±�ºJÎ�ÁJ¾�·ÛP´L¹�°�ÌCÛ�½�Ì-ºÔ°ÀºN·|ÌCº\¹Ë½À» ºJ»-¶|½À»�º\º\¹�½À»�¶�Á�´YÂ]±3Ûß·h¹�º|Ï ëWº<Á�±�µ�Ì-½ÀºNÌ Ç »-ÚÌ-µ-Á�±�¹�½�·Y°�ãWºJÁ�½À¶|»<·L±D±�³�º)éD´NÒ$·Y°�Ý�´|°À°ÀºJ¶|º6´YÂ�¯D¹�±D½À»M�®´Y»aÌC´|»®¾a·Y»�Ì¹�ºJ¸Jº\½�É|ºNÌ*·%ê?³rÏ ã6Ï�½À»Ôë¢µ�Î%·L»*Ý�´|Î�¼-µ-±�º\¹¢Ç3»m±�º\¹c·L¸\±�½À´|»*Â{¹�´YÎä±�³-ºÆW»-½ÀÉÊº\¹�Á�½²±3Ò�´LÂJ��Á�Á�º\áuÏ���º\Â{´Y¹�º�ÿ�´Y½À»�½À»�¶v��ºJ»m±�°�º4Ò�³-ºËÛP´L¹�ÑÊºNÌ�·L±ÐWÉÊº,¯�¹�µ�¼r¾$Ç3»m±�º\¹�¶Y¹c·L¼�³r¾a·L»aÌT�WéB�`Ï
� ����>&A�a���=/87A? `PU87Aja�=?'(W�87W�# Em��=?A?Gjd�A? N;b>&:n8bDN�(�(3$IL87%*87 �>&:� �87=FGH>&,�#& 

W*Ei)�87=?=H>& ]¡9^(87:�A"0 DN�_6}Z



¢�£�¤M���1¥`¦[§��O£j¨�©���ª
�Ê·LÎ�ºJÁK��Ï � ¹c·L»�ÑÊºJ°-½ÀÁ�±�³�ºDê¹�ºJÁ�½�Ì-ºJ»m±�´YÂ � ¹c·L»�ÑÊºJ°�·Y»�Ì�¯¢Á�Á�´m¸J½�·L±�º\ÁJ¾·�¸J´|»-Á�µ�°²±�½À»�¶ æ ¹�Îä½À»�±�³-º�¸\´|Î�¼�µC±�º\¹�ÚÞÁ�ÒCÁ�±�ºJÎ�Á æ ºJ°�ÌuÏ�ëW½ÀÁW¸J°À½ÀºJ»m±�Á½À»�¸J°Àµ�Ì-ºv�x��én�?¾"�ËÇ�Ä"� ÁR�®½À»�¸\´|°À»«�®·Y¿�´Y¹c·h±�´Y¹�Òm¾6çm±�¹c·L±�µ�Á*Ý�´|Î�Ú¼�µC±�º\¹N¾C·Y»�Ì2ÐW¼�ºJ»<��·L¹�ÑÊº\±NÏ�ë¢ºW³�·YÁP³-ºJ°�Ì�¹�º\Á�ºN·L¹�¸c³�·L»aÌ�¬h´Y¹ß°ÀºN·YÌCÚº\¹�Á�³-½�¼	¼�´|Á�½²±�½À´|»-ÁW·h±WÄP³-½À»�Ñ$½À»�¶g��·L¸4³-½À»�ºJÁ¢Ý�´Y¹�¼rÏÀ¾aã�½À¶|½²±c·L°�� ÁWÝ�´Y¹�Ú¼�´Y¹c·h±�º�éDºJÁ�ºN·h¹�¸4³�è¢¹�´|µ�¼r¾-Wº\¹�´Ná)êu¯¢éDÝ¢¾L·L»aÌ)Ç/�m�;ÄWÏ �CÏ-�Ü·L±�Á�´Y»éDºJÁ�ºN·L¹�¸c³1�®·Y¿®Ï�ë¢º,³�´Y°]ÌCÁD·�ê?³rÏ ã8Ï$Â{¹�´|Î ëW·L¹�ÉY·L¹cÌ	Æ¢»�½ÀÉÊº\¹�Á�½²± ÒmÏ
¢��9��¨¯®T¦[§���£�°����
�|´Y³�»�ë�Ï � ¹c·-�Jº\¹¢ÃÅ¯W¯ ã�½À¼9�|¾���¯�ÃÞÝP·Y»m±c·Y¿aÈ4¾ � ÝßçCã8¾ � é�çC¯�È�³�·YÁ¿�ºJºJ»�ç$Û�½²¹�º	Ý�³a·Y½²¹8ê�¹�´LÂSºJÁ�Á�´L¹%·Y»�ÌAëWºJ·|ÌA´LÂ¢çC¸c³�´m´|°?´YÂDã�º\Á�½�¶Y»®¾ëW´Y»�¶	à,´|»�¶Ëê!´|°²Ò$±�ºJ¸c³�»�½À¸�Æ¢»�½ÀÉÊº\¹�Á�½²± Ò`Á�½À»-¸Jºg�|µ-°ÀÒ±�7� � Ï2ê�¹�º\ÉC½²Ú´|µ-Á�°²Ò,³�ºÛß·LÁê¹�´YÂSº\Á�Á�´Y¹�´YÂ�Ý�´YÎ�¼�µ-±�º4¹!¯D½]ÌCºNÌ�ã�ºJÁ�½À¶Y»6·h±�±�³-º?Æ¢»�½²ÚÉÊº\¹�Á�½²± Ò8´LÂuÆW°ÀÁ�±�º\¹N¾Êë¢ºN·|Ì6´YÂ®çC¸c³�´m´Y°�´LÂr¯D¹�±�·Y»�Ì6ã�ºJÁ�½À¶Y»�é¢ºJÁ�ºJ·L¹�¸c³ëW½ÀÁ�±�´L¹�Ò%·Y»�ÌËÝ�¹�½²±�½À¸J½ÀÁ�Î ·L±PÆW°ÀÁ�±�º\¹ßê!´Y°²ÒC±�º\¸4³-»�½À¸|¾CÆW»-½À±m��·YÁ�±�º\¹ß·L±±�³�º	¯D¹�¸c³�½²±�ºJ¸4±�µ-¹c·Y°�¯DÁ�Á�´m¸J½�·L±�½À´|»r¾�·Y»�Ì±�®ºJ¸\±�µC¹�º\¹%·h±%ÝP·YÎ6¿-¹�½�Ì-¶YºÆW»-½ÀÉÊº\¹�Á�½²±3ÒmÏ � ¹�´|Î²�(�
Yâ ±�´³�7� � ³�ºÜÁ�º\¹�É|ºNÌ ·LÁ<ã�½²¹�ºJ¸\±�´Y¹Ô´LÂ¯¢µC±�´|¶L¹c·Y¼�³-½À¸JÁJ¾$·�¼�½À´Y»�ºJº\¹�½À»-¶�Î�½À¸\¹�´m¸\´|Î�¼�µC±�º\¹�ÚÞ¿a·LÁ�ºNÌ6¸J´YÎ�¼�µC±�º\¹�Ú¶Y¹c·L¼�³-½�¸\Á6·L»aÌ<½À»$±�º4¹c·Y¸\±�½ÀÉÊº\ÚÞ½À»m±�º\¹�Â�·L¸Jº\Ú Ì-º\Á�½�¶Y» æ ¹�Î�Ï8ê¹�´YÂ3Ï � ¹c·-�Jº\¹Ûß·LÁ¢º\°�º\¸\±�ºNÌ � º\°�°À´NÛ ´YÂ±�³�ºWé¢´NÒ$·L°!ç$´m¸J½Àº\±3Ò	´YÂ?¯�¹�±�Áß½�»Y�(�
	%·Y»aÌ
� ºJ°À°À´NÛØ´LÂ!±�³�º�Ý�³�·L¹�±�º\¹�ºJÌ*çC´m¸J½Àº\± Ò2´YÂ�ã�ºJÁ�½À¶Y»�º\¹�Á�½À»t�(	 � Ï
��¨��*�j�9¨�´Mµh¦[¶U£��_���O£
¯¢»m±�³-´|»mÒ�ÄWÏrê·h±�º\¹c·%½�Á�ê�¹�´LÂSºJÁ�Á�´L¹)´YÂK�ËºJ¸4³�·Y»-½�¸J·Y°��?»-¶|½À»�º\º\¹�½À»�¶-¾
��·YÁ�Á�·L¸4³$µ-Á�º\±�±�Á6Ç »�Á�±�½²±�µ-±�º�´LÂDÄ�ºJ¸c³�»-´|°À´|¶LÒ���ãWºJ¼�µC±3ÒÔã�½²¹�ºJ¸\±�´L¹8´LÂ±�³�º�ç$½À»�¶Ê·L¼�´Y¹�º\ÚH�ËÇ3Ä ¯D°�°À½�·Y»-¸Jº%ÃÞç���¯WÈ��a·L»aÌ*Ý�³�·Y½²¹�´LÂ±�³�º�ç���¯ê¹�´|¶Y¹c·LÎ�Î�º�½�»ØëW½À¶|³ ê!º\¹�Â{´Y¹�Î%·L»�¸Jº Ý�´|Î�¼-µ-±c·L±�½À´Y»ØÂS´L¹v��»�¶|½²Ú»�º\º\¹�ºNÌ�çmÒ-Á�±�º\Î�ÁJÏËë¢º%Â{´Y¹�Î�º\¹�°²Ò`Á�º\¹�ÉÊºNÌA·YÁ�Ý�´LÚÞã�½²¹�ºJ¸\±�´Y¹6´YÂ�±�³-º
�ËÇ�Ä çCµ-¼�º\¹�¸J´YÎ�¼�µ-±�º4¹ � ·Y¸\½�°À½²±3ÒmÏ�ê¹�´YÂ3Ïaê·L±�º\¹c·�³�·YÁ�µ�»�Ì-º\¹�¶L¹c·|ÌCµ-Ú·L±�º�·L»aÌ�¶Y¹c·YÌ-µ�·L±�º�Ì-ºJ¶L¹�ºJºJÁ¢½�»R�Ëº\¸4³�·Y»�½À¸N·L°���»�¶|½À»-ºJº\¹�½À»�¶C¾u·Y»�Ì*·Ì-´m¸4±�´Y¹c·L±�º)½À»*¯D¼�¼�°À½ÀºNÌ·��·L±�³�º\Î%·L±�½À¸JÁJ¾�·L°À°®Â{¹�´YÎ~�ËÇ�ÄWÏ�ê¹�´YÂ{ºJÁ�Á�´Y¹ê·L±�º4¹c·8³a·LÁ�¹�º\¸JºJ½ÀÉÊºNÌ%¹�ºJÁ�ºN·L¹�¸c³<·JÛß·h¹cÌ-Á�»a·h±�½�´Y»a·L°�°²Ò`ÃÅ¯¢Ç3¯W¯�È�·Y»aÌ½À»m±�º\¹�»a·h±�½�´Y»a·L°�°²Ò�Ã��r´|Î8¿�·L¹cÌ$Ò�¯¢¸J·|Ì-º\Î6Ò`´YÂW¯D¹�±�Á�·L»aÌ çC¸J½ÀºJ»-¸JºJÁJ¾
�Ë½À°�·Y»®¾®Ç ±c·L°²ÒaÈ4Ï�ëWº�½�Á�·2°À´|»-¶|Á�±c·L»aÌ-½À»-¶ËÎ�ºJÎ6¿�º\¹D´YÂ�±�³-º6ãWº\ÂSºJ»-Á�ºçC¸\½�º\»�¸JºJÁ�éDºJÁ�ºN·h¹�¸4³<Ý�´Yµ�»-¸J½À°ÅÏ
¢��9�l¸¹£��N©��
�|´mºT��·h¹�ÑCÁ,½ÀÁ,±�³�º6ã�½²¹�ºJ¸\±�´L¹)´YÂb�x��é"�U� Á�ÝP·YÎ8¿C¹�½�Ì-¶|º8é¢ºJÁ�ºJ·L¹�¸c³
��·L¿�´Y¹c·h±�´Y¹�ÒmÏ�ëWº	¹�ºJ¸JºJ½ÀÉÊºNÌ ³�½ÀÁ2ê?³rÏ ã8Ï�½À»º�(�X�*Â{¹�´YÎ+ë�·L¹�ÉY·L¹cÌÆW»-½ÀÉÊº\¹�Á�½²±3ÒmÏ8ëWº�³�·YÁ�·Y°ÀÁ�´ËÛ�´Y¹�ÑÊºNÌ`·L±���´Y°À±���º4¹c·Y»�º\ÑA·L»aÌY»¢º\ÛßÚÎ%·Y»r¾mÇ3»-¸|ÏÀ¾$·Y»�Ì�·L±�ã�½À¶|½²±c·Y°}� Á�ÝP·YÎ6¿-¹�½�Ì-¶Yº¢éDºJÁ�ºN·h¹�¸4³T�®·Y¿�´Y¹c·h±�´Y¹�ÒmÏ
¼ ö ýß©�û{ªCûSýW÷¾½�ª$¬�ª$øK¿�øP÷?ª$©
�K�9�9���/���Q� �	�
ÄP³�º%×H��µ�½À°�Ì-½À»�¶L��°�´m¸cÑ$Ù)¼-¹�´hÿ�ºJ¸\±?Ûß·LÁ�·L»�º\á$±�ºJ»-Á�½�´Y»�´YÂr·W¹�ºJÁ�ºJ·L¹�¸c³¼-¹�´hÿ�º\¸\±Ü¸N·L°À°�ºJÌ#×�Ý�´|Î�¼-µ-±�º\¹`¯D½]ÌCÁÔÂ{´Y¹`ã�ºJÁ�½À¶|» ê·h¹�±�½À¸J½À¼a·L±�½À´Y»�Ù¸J´Y»aÌ-µ-¸\±�ºNÌ ·L±*±�³-º�¯"�P¯DÝ�Æ�ç�éDºJÁ�ºN·h¹�¸4³ ÆW»�½²±<·h±*±�³�º�ç$¸4³-´m´|°´YÂW¯D¹�¸c³�½²±�ºJ¸4±�µ-¹�º2·Y»�Ì¹��µ�½À°�Ì-½À»�¶AçC¸J½ÀºJ»-¸Jº|¾�·L±8±�³�º%ÆW»-½�É|º\¹�Á�½²±3Ò�´LÂç$±�¹c·h±�³�¸J°²Ò-Ì-ºY¾?èW°�·YÁ�¶|´NÛ,ÏÔÄP³-º2Î%·Nÿ�´L¹8¼�·L¹�±6´YÂß±�³-½�Á�¼-¹�´hÿ�º\¸\±6ÛP·YÁ±�³�ºDÌCºJÉÊºJ°À´|¼-Î�ºJ»m±�´YÂ�±�³-º¢êu¯Dé�ÄPÇ3¯"�ËÝP¯¢ã�¼-¹�´Y¶Y¹c·YÎ ·L»aÌ�½²±�Á�µ-Á�º½À»6ÉY·L¹�½À´Yµ�Áº\áC¼�º\¹�½ÀÎ�ºJ»m±c·Y°Ê±�¹�½�·L°�ÁJÏ?êu¯Dé�ÄPÇ3¯"��Ûß·LÁ�·D¹�ºJÁ�ºJ·L¹�¸c³6±�´m´|°±�´2º\áC¼�°À´Y¹�º6³�´NÛ °�·JÒ<¼a·L¹�±�½À¸J½À¼�·Y»m±�Á�ÃÅ·YÁW´|¼�¼�´YÁ�ºNÌ*±�´	¼C¹�´YÂSº\Á�Á�½�´Y»a·L°Ì-º\Á�½�¶Y»�º\¹�ÁJ¾CÁ�µ-¸4³%·LÁß·L¹�¸c³�½²±�ºJ¸\±�ÁcÈ�¸J´|µ-°�Ì2¼�·L¹�±�½À¸J½À¼a·h±�º¢½À»�±�³�º¢Ì-ºJÁ�½À¶Y»´YÂ!¼a·L¹�±�½À¸Jµ-°�·L¹¢¿�µ�½À°�Ì-½À»-¶8±3ÒC¼�ºJÁJÏÄP³-º,´Y¹�½À¶|½À»�·Y°½�Ì-ºN·LÁDÂ{´Y¹D±�³�½ÀÁ�Á�ÒCÁ�±�ºJÎ'ÛPº\¹�º,±�³-ºJ»�¼�µ-¿�°À½ÀÁ�³�ºNÌ2½À»
�(��	 � Õ �rÛ�½²±�³ËÆ,ç2·Y»�Ì	ÆWà ¼�·L±�ºJ»m±�Áß¶L¹c·Y»m±�ºNÌË½À»Y�7�
X�8·L»aÌM�(�
 Õ
� �7�ÅÏ)ç$µ�¿�Á�ºJÍ$µ-ºJ»m±b»W´Ê·LÑÊºJÁW·Y»aÌ<¯D½�Á�³ÔÌCºJÉÊºJ°À´|¼�ºJÌÔ·�Î�´L¹�º6Á�´Y¼�³�½ÀÁ�Ú±�½À¸N·L±�ºJÌ	Á�ÒCÁ�±�ºJÎ'½À»m±�ºJ»aÌCºNÌ�±�´8º\áC¼�°À´L¹�º�Î�´Y¹�º¢¸J´|Î�¼-°�º4á<ÃÅ·Y»aÌ%¹�ºN·Y°²Ú½ÀÁ�±�½À¸hÈ�¿-µ�½À°�Ì-½À»�¶6±�´|¼�´|°À´Y¶YÒm¾�½À»�¸\°�µ�Ì-½À»�¶8´LÉ|º\¹�³a·L»�¶|ÁD·L»aÌ�·h¹�¸4³-ºJÁ � â	�ÅÏ

ÄP³�½ÀÁDÛP´Y¹�Ñ	Ûß·YÁWÁ�µ�¼�¼�´L¹�±�ºNÌ�¿mÒË±�³-º��?¹�½À±�½ÀÁ�³`Ä�ºJ¸c³�»-´|°À´|¶LÒÔè¢¹�´|µ-¼·Y»�Ì�ÐWÉÊº`¯D¹�µ�¼�·L»aÌ ÛP·YÁ�¹�ºN·L°�½@�JºJÌ ·h±Ë±�³�ºÔÆW»-½ÀÉÊº\¹�Á�½²±3Ò ´YÂi�?Á�ÚÁ�º\áuÏ�ÄP³-½�Á�Á�Ò-Á�±�º\Î�Á?ÛP·YÁPÁ�µ-¸J¸JºJÁ�Á�Â{µ�°À°²Ò%½�»m±�ºJ¶L¹c·L±�ºNÌ�Û�½²±�³%¿�µ-½�°�ÌC½�»-¶YÚ¼�º\¹�Â{´Y¹�Î%·Y»-¸Jº�Á�´YÂ{± Ûß·h¹�º|¾ÌCºJÉÊºJ°À´|¼�ºJÌÔ·h±)ÐWÉÊº6¯D¹�µ-¼®¾u·L»aÌ<Á�³�´NÛPºJÌ±�³a·h±W±�³-º8´hÉÊº\¹c·L°�°Â{´Y¹�Î ·L»aÌ<¸J´|» æ ¶|µC¹c·L±�½À´|»Ô´YÂP·	¿-µ�½À°�Ì-½À»�¶2¸J´|µ-°�Ì¿�ºË¼-³mÒ-Á�½À¸N·L°À°ÀÒ�Î�´$ÌCºJ°ÀºNÌr¾?Û�½²±�³�¹�ºJÁ�µ-°²±�½�»-¶A³-ºN·L±�½À»�¶`·Y»�Ì ¸\´m´|°À½À»�¶°À´Ê·YÌ-Á�¿�ºJ½À»�¶�¸J·Y°À¸Jµ�°�·h±�ºNÌ6Â{¹�´YÎ�±�³�ºP¶YºJ´|Î�º4±�¹�Ò6º4áC±�¹c·L¸\±�ºNÌ)Â{¹�´|Î�±�³-º¼�³mÒCÁ�½À¸N·Y°uÎ�´$ÌCºJ°�Ï¯;ÑÊº\ÒA·YÁ�Á�µ�Î�¼C±�½À´|»�´YÂDÄPÆ¢Ç�¹�ºJÁ�ºN·h¹�¸4³�½ÀÁ�±�³�·L±�±�³�º\¹�º2·h¹�º	·YÌCÚÉY·Y»m±c·Y¶YºJÁ�ÂS´Y¹%±�³-º<Ì-ºJÁ�½À¶|»-º\¹2½²Â)³�º�½À»m±�º\¹c·Y¸4±�Á	ÌC½²¹�ºJ¸\±�°²Ò�Û�½²±�³ ±�³-º¼�³mÒCÁ�½À¸N·Y°�Ì-ºJÁ�½À¶Y»�Î�´$ÌCºJ°�Ït��µ-±6½�Á�±�³�½ÀÁ�·LÁ�Á�µ�Î�¼C±�½�´Y»�É|·L°À½]Ì�� � ´Y¹º\á-·YÎ�¼-°Àº|¾P³-´hÛ ¸J·Y» Û�º*¸J´|Î6¿�½À»�º	½�» ·AÁ�½À»�¶Y°�º<ÌCºJÁ�½À¶|» ±�´m´Y°D±�³-º±c·Y»-¶|½À¿�°Àº�¸J´|»-¸JºJ¼C±W´LÂ�ÌC½²¹�ºJ¸\±�Î%·L»�½À¼�µ-°�·L±�½À´|»�Û�½²±�³�±�³�º)½À»m±c·Y»-¶|½À¿�°Àº»�´L±�½À´|»�´LÂ�¸J´|»-Á�±�¹c·Y½À»m±�ÁJ¾ÊÛ�³�½À¸c³8½ÀÁ?¸JºJ»m±�¹c·Y°$±�´�Î%·Y»mÒ)Î�´$ÌCº\¹�»�ÝP¯DãÁ�ÒCÁ�±�ºJÎ�ÁN�
¢�£�¤M���x¥`¦[§��O£j¨�©���ª
Ä®¹�ºJ»�Ì-Á,½À»A¸\´|Î�¼�µC±�º\¹,³�·L¹cÌCÛP·L¹�º%·L°�°À´NÛ ±�³�º8º\Î8¿�ºNÌ-Ì-½À»�¶2´YÂß¼C¹�´YÚ¸JºJÁ�Á�´L¹�Á8Û�½²±�³�½À»�Î%·Y»mÒ`¸J´|Î�Î�´Y»�Ì-ºJÉ$½À¸JºJÁJÏA¯P±g�x��én� Û�ºË³�·hÉ|º¿�µ-½À°À±)µ-¼�´|»A±�³-º�º\áC½ÀÁ�±�½�»-¶ËÛP´L¹�Ñ`½À»A±�³-º æ ºJ°�Ì`±�´Ë¸\¹�ºN·L±�º2·ËÁ�º4±6´LÂ
�®º\¶|´ ��� Ú °À½ÀÑÊº�¿-°À´m¸4Ñ$ÁW±�³�·L±)¸N·L»`¿�º�µ-Á�ºNÌÔ·YÁ)·	Á�º\°ÀÂ]Ú Ì-ºJÁ�¸\¹�½À¿-½�»-¶�½À»-Ú±�º\¹c·L¸\±�½ÀÉÊº,âYã ±c·Y»-¶|½À¿�°Àº,½À»�¼-µ-±�ÌCºJÉ$½�¸\º � �C¾ � �ÅÏ���Ò2¿�µ-½�°�ÌC½�»-¶6±�³C¹�ºJº\ÚÌ-½ÀÎ�ºJ»-Á�½À´|»a·L°®Î�´$ÌCºJ°ÀÁ�µ�Á�½À»�¶�±�³-ºJÁ�º,¿�°À´m¸cÑCÁJ¾-±�³�º,¶YºJ´|Î�º\±�¹�Ò	´YÂ±�³-º¹�ºJÁ�µ-°À±�½À»-¶�Á�±�¹�µ�¸\±�µC¹�º�½ÀÁ�·Y¸J¸Jº\Á�Á�½�¿-°Àº2±�´Ë·Ë¸J´|Î�¼-µ-±�º\¹,Û�½²±�³-´|µ-±,±�³-º»�º\ºNÌÔ±�´	µ�Á�º�¸J´YÎ�¼�°Àº\áAÝP¯¢ã ±�´m´Y°ÀÁJÏËÄP³-º�¿�°À´m¸cÑCÁ,¸\´|Î�Î8µ-»�½À¸N·h±�ºÛ�½²±�³�ºN·L¸4³*´L±�³�º\¹W·Y»�Ì	Û�½²±�³<·i� ½À»aÌ-´NÛ�Á¢ê�Ý É$½�·�Î�ºJÁ�Á�·Y¶Yº�¼�·YÁ�Á�Ú½À»�¶CÏ�ÄP³�ºJÁ�º*Î�º\Á�Á�·Y¶|º\Á	ÌCºJÁ�¸\¹�½À¿�ºË±�³-º�¶|ºJ´YÎ�º\±�¹�½À¸�¸J´Y» æ ¶Yµ-¹c·h±�½�´Y»´YÂ�±�³�º�¿�°À´m¸cÑ$Á6·L»aÌ`·Y°À°À´hÛ;¸J´YÎ�Î%·Y»aÌCÁ�±�´�¿�º�Á�ºJ»m±)±�´Ë±�¹c·L»�Á�Ì-µ-¸\Úº\¹�Á6½�»�±�³-º	¿-°�´m¸cÑ$ÁËÃ�º|Ï ¶CÏ�¾$�`��ãi� ÁJ¾�Á�¼�ºN·YÑÊº4¹�ÁcÈ4Ï�ÄP³�º4Ò�·Y°ÀÁ�´`·Y°À°À´hÛÁ�±c·L±�µ-Á�Î�ºJÁ�Á�·Y¶YºJÁ�±�´A¿�ºËÁ�ºJ»m±%Ì-ºJÁ�¸4¹�½�¿-½À»�¶A±�³-ºËÁ�±c·L±�ºË´YÂ,Á�ºJ»-Á�´Y¹�ÁÃ�º|Ï ¶-ÏÀ¾®Î�´Y±�½À´|»A·Y»�Ì<±�´Yµ�¸c³`Á�ºJ»-Á�´Y¹�ÁcÈ4Ï��Üº8³�·NÉÊº8¿-µ�½À°²±,Á�±�¹�µ�¸\±�µC¹�ºJÁ¸J´YÎ�¼-¹�½ÀÁ�½À»�¶�·LÁ¢Î%·L»mÒ2·YÁ �	�YÖ ¿�°À´m¸4Ñ$ÁJÏÄ�Û�´�Ì-º\Î�´|»�Á�±�¹c·h±�½À´|»	·Y¼�¼-°À½�¸J·L±�½À´|»-Á�Â{´Y¹�±�³�º¢¿�°À´m¸cÑCÁß³�·NÉÊºW¿�ºJº\»Ì-º\ÉÊºJ°À´|¼�ºNÌuÏ � ´Y¹W·L¹�¸c³�½²±�ºJ¸4±�Á,·Y»�ÌËÛP´|µ-°�ÌCÚÞ¿�º�·L¹�¸c³�½²±�ºJ¸\±�ÁJ¾�Û�º6³�·hÉ|º¸\¹�ºN·h±�ºNÌ*·Y»ËºN·YÁ�Ò	Ûß·JÒË±�´�ÌCºJÁ�½À¶|»Ô·Y»�ÌË¼-¹�´L±�´Y± Ò-¼�º,»-º\Û ¿�µ�½À°�Ì-½À»-¶|Á½À»�ÌC½Àåuº4¹�ºJ»m±�·L¹�¸c³�½²±�ºJ¸\±�µC¹c·Y°CÁ�±3ÒC°ÀºJÁJÏ�ÄP³-ºß·L¹�¸c³�½²±�ºJ¸\±�¿-µ�½À°�Ì-Á�·DÁ�±�¹�µ�¸\Ú±�µ-¹�º�Â]¹�´|Îä´|µC¹W½À»m±�ºJ°À°À½�¶YºJ»m±�¿-°�´m¸cÑ$Á7�a±�³�º\»®¾�·%¼C¹�´|¶L¹c·YÎä·YµC±�´|Î%·L±�½²Ú¸N·L°�°²Ò	¹�ºJ¸J´|¶Y»�½@�JºJÁW·L¹�¸c³�½²±�ºJ¸\±�µC¹c·Y°!º\°�º\Î�ºJ»m±�ÁH� º|Ï ¶CÏ�¾-Ûß·L°�°ÀÁJ¾u¸J´L¹�»�º\¹�ÁJ¾¹�´m´YÂ ¾?Ì-´m´L¹�ÁJ¾?·Y»aÌ<Û�½À»aÌ-´NÛ�ÁH� ·Y»�ÌA¹�ºJ»aÌCº\¹�Á,±�³�ºJÎ#±�³-ºJÎ%·L±�½À¸N·L°�°²ÒmÏÄP³�º�¹�º\Á�µ�°²±W½ÀÁ¢·�¿�µ-½�°�ÌC½�»-¶�±�³a·h±¢Î�½À¶Y³$±¢·L¼�¼�ºN·h¹�·LÁW·�¿C¹�½�¸cÑ2³�´|µ-Á�º´Y¹,·%ÂS·Y»�¸\½ÀÂ{µ�°�¸N·LÁ�±�°�ºY¾!ÌCºJ¼�ºJ»aÌC½À»�¶%´|»<±�³�º�µ�Á�º\¹(� Á�Á�º\°�º\¸\±�½À´|»A´LÂß·L»½À»m±�º\¹�¼-¹�º\±�½ÀÉÊº¢¹�ºJ»aÌCº\¹�½À»�¶8Á�± ÒC°�ºYÏÇ » ´|µC¹ Á�ºJ¸J´Y»aÌ Ì-ºJÎ�´Y»�Á�±�¹c·h±�½�´Y» ·Y¼�¼-°À½�¸J·L±�½À´|»r¾ · ¿�µ�½À°�Ì-½À»-¶¸J´Y»�Á�±�¹�µ�¸4±�ºNÌ Â{¹�´|Î ´|µ-¹ ¿�°À´m¸cÑCÁ ¸N·Y» ¿�º�½ÀÎ�¼�´Y¹�±�ºJÌ ½À»m±�´ ·
À µa·LÑÊº(���8ÛP´Y¹�°�Ì	·Y»aÌ%·�¼�°�·JÒmº\¹P¸J·Y»2ºJ»m±�º\¹P±�³�½ÀÁPÎ�´$ÌCºJ°a½À»%±�³�ºWÉ$½²¹�Ú±�µa·L°-Û�´Y¹�°�ÌrÏ�ÐWÉÊº4¹?±�³-ºßÇ3»m±�º\¹�»-º\±N¾ÊÎ%·L»$Ò6¼�°�·JÒmº\¹�ÁJ¾ÊºN·Y¸c³�Û�½²±�³�±�³�ºJ½²¹´NÛ�»*¼�³mÒCÁ�½À¸N·Y°®¿�°À´m¸4Ñ	Î�´$Ì-ºJ°®´YÂ�±�³�º\½À¹¢Á�±�¹�µ�¸4±�µ-¹�ºJÁJ¾�Î�½�¶Y³m±¢¼-°�·NÒË½À»·6Û�´Y¹�°�Ì	±�³a·h±�Î�º\¹�¶|º\Á�±�³-º�¼�³mÒCÁ�½À¸N·Y°uÛ�½²±�³Ë±�³�ºWÉC½²¹�±�µ�·Y°�Ï
¢��9��¨¯®T¦[§���£�°����
×3Ç »m±�ºJ°À°�½À¶YºJ»m±ßê�³$ÒCÁ�½À¸N·L°��Ë´$Ì-ºJ°À½À»�¶8ç$ÒCÁ�±�ºJÎ�Á�Ù�ÛP·YÁ�±�³-º¢»�·YÎ�º�´Y¹�½À¶YÚ½À»a·L°�°²ÒÔµ�Á�ºJÌÔ¿mÒ�±�³-º � ¹c·-�Jº\¹,±�ºN·LÎ�ÂS´L¹�·2±�ºJ¸c³�»-½]Ímµ-º6´LÂPµ�Á�½À»-¶	¹�º\Ú¸J´Y» æ ¶Yµ-¹c·L¿�°Àº�¼�³mÒCÁ�½À¸N·Y°rÎ�´$Ì-º\°�ÁPÛ�½²±�³	ºJÎ8¿�ºNÌ-Ì-ºNÌ%Î�½À¸\¹�´mºJ°ÀºJ¸\±�¹�´Y»-Ú½À¸JÁ)·YÁ�·�Ì-·L±c·2½�»-¼�µC±)Ì-ºJÉ$½À¸Jº8Â{´Y¹�¶|º\»�º\¹c·h±�½�»-¶�É$½²¹�±�µa·Y°�´Y¿Cÿ3ºJ¸\±�Á�´Y¹ºJ»$É$½²¹�´|»�Î�º\»$±�ÁJÏAÄP³�º æ ¹�Á�±6ÛP´L¹�ÑC½À»-¶`¼C¹�´Y±�´Y± ÒC¼�º2ÛP·YÁ�ÌCºJÉÊºJ°À´|¼�ºJÌ·Y»�Ì�ÌCºJÎ�´|»-Á�±�¹c·L±�ºNÌ�¿mÒÜ±�³�º � ¹c·	�\º\¹�Á%½�»��(��	$¾D·Y»aÌ ·`Á�º4¹�½�º\Á2´LÂ¼a·h±�ºJ»m±�Á�ÛPº\¹�º æ °�ºJÌ`ÂS´L¹�·ËÉY·L¹�½Àº\± ÒA´LÂ�ºJ°ÀºJ¸\±�¹�´Y»�½À¸�±�ºJ¸4³-»�½�Ímµ�ºJÁ�Â{´Y¹Û�³�½À¸c³6Û�´Y¹�Ñ$½À»�¶,¼-¹�´L±�´Y± Ò-¼�º\Á!ÛPº\¹�ºD·Y°ÀÁ�´,¸J´Y»�Á�±�¹�µ-¸\±�ºNÌ8·L»aÌ�ÌCºJÎ�´|»CÚÁ�±�¹c·L±�ºJÌ�Ã/�(��	hÚH
 Õ È4Ï	ê¹c·Y¸\±�½À¸N·L°ß·Y¼-¼�°À½À¸N·L±�½À´|»-Á,ÂS´|°À°À´NÛPºNÌÜÛ�½²±�³`±�³-ºÌ-º\Á�½�¶Y» ·Y»�Ì ¸J´Y»�Á�±�¹�µ�¸4±�½�´Y» ¿mÒ�±�³�º � ¹c·-�Jº\¹%±�ºN·YÎ+´LÂ�·`ÛP´L¹�Ñ$½�»-¶½À»m±�º\¹c·Y¸\±�½ÀÉÊº�Î�´$Ì-º\°!´YÂ�±�³�º8èWºJ»�º\¹c·h±�´Y¹,¼C¹�´Lÿ3ºJ¸\±�ÌCºJÁ�½À¶|»�ºJÌÔ¿mÒË±�³-º·L¹�¸c³�½²±�ºJ¸4±�Ý�ºNÌ$¹�½�¸¢ê¹�½�¸\º¢ÂS´L¹�±�³-º�èW½À°À°ÀÎ%·Y»%ê·Y¼�º4¹DÝ�´Y¹�¼�´L¹c·L±�½À´|»2½À»
�(	
 Ö ¾�·Y»�ÌÜ·Y»`½�»m±�º\¹c·L¸\±�½ÀÉÊº%Ì-º\Á�½�¶Y»ÜÑ$½²±�Â{´Y¹�Á�ºJ°²Â{ÚÞ¿-µ�½À°�Ì-º\¹�Á)ÂS´L¹�±�³-º·L¹�¸c³�½²±�ºJ¸4±b�Ü·Y°²±�º\¹WçCº\¶Ê·Y°r½À»t�(	
 Õ Ï



Ä®ºJ¸4³-»�½�Ímµ�ºJÁ�Û�º\¹�º%Ì-º\ÉÊºJ°À´|¼�ºNÌ<ÂS´L¹8ÌCºN·Y°À½À»�¶	Û�½À±�³A¸J´|Î�¼-°�º4á<¶|º\Ú´|Î�º4±�¹�½�º\Á!½À»�¸J°ÀµaÌC½À»�¶�¸Jµ-¹�É|ºNÌ�ÂS´Y¹�Î�ÁJÏÐW»�°²Ò�Û�½²±�³,±�³�º?Á�½ÀÎ�¼�°ÀºJÁ�±Á�ÒCÁ�Ú±�ºJÎ�ÁWÛP·YÁ)´|»-º\ÚÅ±�´YÚÞ´|»-º8Î%·L¼�¼�½À»-¶	ºJÎ�¼-°À´hÒÊºNÌr¾uÛ�½²±�³	ÿ3µ�Á�±�·	Á�¸J·Y°�·L¹±�¹c·Y»-Á�ÂS´L¹�Î%·L±�½À´|»�Â]¹�´|Î ·Y¸\±�µ�·Y°�¿�°À´m¸cÑ ±�´ É$½²¹�±�µa·L°�Â{´Y¹�Î�ÏÁ�Ë´|Á�±Á�ÒCÁ�±�ºJÎ�Á�½À»�¸J°ÀµaÌCºNÌËÎ�´L¹�º�¸J´|Î�¼-°Àº\áËÎ%·L¼�¼-½�»-¶8½À»�¸\°�µ�Ì-½À»�¶�ÉY·L¹�½�·L¿�°ÀºÁ�¸N·L°�½À»-¶-¾W±�¹c·L»�Á�°�·L±�½À´Y»®¾,·L»aÌ ±�³-º`ÌCºJÁ�¸\¹�½À¼-±�½À´Y» ´YÂ�Î�´Y¹�º<¸J´YÎ�¼�°Àº\á¶|º\´|Î�º\±�¹�½ÀºJÁ�¿a·LÁ�ºNÌ	´Y»�·�Á�±c·L±�º,¸J´$ÌCº)·YÁ�Á�´m¸J½�·L±�ºJÌËÛ�½À±�³	ºN·Y¸c³Ë¸\´|Î�Ú¼�´|»-ºJ»m±NÏ�Ç3»	Á�´|Î�º�¸N·LÁ�ºJÁ�±�³�º�Á�±c·h±�º,¸J´$Ì-º�ÛP·YÁDÌCÒC»a·LÎ�½À¸N·Y°À°²Ò%¹�ºN·YÁ�ÚÁ�½À¶|»-ºNÌA·L»aÌ*ºJÉÊºJ»`Ì-½ÀÁ�¼-°]·JÒmºJÌÔ´Y»Ô±�³-º8¿�µ-½À°]ÌC½À»�¶2¿�°À´m¸4Ñ�Ï6ÄP³�½ÀÁWÛP·YÁ³�½À¶Y³�°²Ò�ºJ¸J´|»-´|Î�½À¸�Û�½²±�³6±�³-ºPÁ�·YÎ�º�Á�º\±?´YÂ�¸J´|Î�¼�´Y»�ºJ»m±�Á!¿�ºJ½À»-¶�µ�Á�ºNÌÂS´L¹¢·8É|·h¹�½Àº\±3Ò	´YÂ�ÌC½²åuº\¹�ºJ»m±D·Y¼-¼�°À½À¸N·L±�½À´|»-ÁJÏÄP³-º\¹�ºßÛß·LÁ�·¢þ�µ-¹�¹�Ò�´YÂu½À»m±�º\¹�ºJÁ�±�·L»aÌ6±�³-º � ¹c·	�Jº4¹�Á�ÒCÁ�±�ºJÎ�ÁÛ�º\¹�ºÌ-º\Î�´|»�Á�±�¹c·h±�ºNÌÔ·L±,Á�ºJÉ|º\¹c·Y°�¸J´Y»-ÂSº4¹�ºJ»�¸Jº\Á � �7
-¾U�(C¾U�_��¾U�Nâ-��·L»aÌÔ·L±ÉÊºJ»$µ-ºJÁW½À»Y�®´|»�Ì-´Y»®Ó"�P·L¹�¿-½�¸J·Y»®¾`��µ-½�°�ÌC½�»-¶*Ý�ºJ»m±�¹�º|¾®·L»aÌ*±�³�º6¯D¹�Ú¸c³�½²±�ºJ¸\±�µC¹c·Y°®¯¢Á�Á�´m¸J½�·L±�½À´Y»®ÏÄP³-º � ¹c·	�Jº4¹�Á6¹�ºJ»-º\ÛPºNÌA±�³-ºJ½²¹8½À»$ÉÊºJÁ�±�½À¶|·L±�½À´|»-Á8½À»¯�(	
�*Û�½²±�³�·¶Y¹�´Yµ�¼	´YÂ!Á�±�µ�Ì-ºJ»m±�Áß·h±ß±�³�º,¯�¹�¸4³-½²±�ºJ¸\±�µ-¹c·L°r¯¢Á�Á�´m¸J½�·L±�½À´Y»*·Y»�Ì	¸J´Y»-ÚÁ�±�¹�µ�¸4±�ºNÌ�·ÃÂ�Ä�ÅÇÆ	È�ÉNÊ�Ë�Ì�Í�Î	Ä�ÊNÏ}ÉNÐ�Ñ_ÏFÎ	É*½À»�±�³�º<ÂS´Y¹�Î ´YÂ�·�±�³C¹�ºJº\ÚÌ-½ÀÎ�ºJ»-Á�½À´|»a·L°�¹�º\ÚÞ¸J´|» æ ¶Yµ-¹c·Y¿-°Àº�·L¹�¹c·JÒ�¼-¹�´m¸\ºJÁ�Á�´Y¹NÏ�Ç3»Ò�(	 � ±�³-º¼-¹�´L±�´Y± Ò-¼�º\Á�Û�º\¹�º�¹�ºJÁ�±�´L¹�ºNÌ	±�´8Û�´Y¹�Ñ$½À»�¶�´Y¹cÌCº\¹�ÂS´L¹�·L»Ëº\áC³�½À¿-½À±�½À´Y»·L±%±�³-º*¯D¹�¸c³�½²±�ºJ¸\±�µC¹c·Y°¢¯¢Á�Á�´m¸J½�·h±�½�´Y» ·Y»aÌ ¼�µ-¿�°À½ÀÁ�³�ºNÌ ½�» ·A¿�´m´|Ñ
� � � �ÅÏØÄP³�º<º\áC³�½À¿-½À±�½À´Y» ·Y»�Ì�±�³�º�¿�´m´YÑ ¼�´YÁ�½À±�½À´Y»�ºNÌ ±�³-ºJÁ�º�±�ºJ¸c³-Ú»�½�Ímµ�º\Áß½�»	¹�ºJ°�·L±�½À´|»�±�´�¹�ºJ¸JºJ»m±¢Ì-ºJÉ|ºJ°À´|¼�Î�º\»$±�ÁJÏÇ »ÜÎ6Ò<¼C¹�ºJÁ�ºJ»m±c·L±�½À´Y»�ÇWÛ�½À°�° æ ¹�Á�±6¿-¹�½Àº\þ-ÒÔ¹�º\ÉC½Àº\Û ±�³�º�ÉY·L¹�½À´Yµ�Á±�ºJ¸c³�»-½]Ímµ-ºJÁßÌ-º\ÉÊºJ°À´|¼�ºNÌ%¿mÒ�±�³�º � ¹c·	�Jº\¹ß±�ºJ·YÎ'´hÉÊº\¹ ÕLÖ ÒmºJ·L¹�ÁJ¾-ºJÎ�Ú¼�³�·YÁ�½@�J½À»�¶�±�³�º¢¸J´|»-¸JºJ¼-±P´YÂÌ$ÒC»a·YÎ�½À¸N·L°À°ÀÒ�¹�ºJ·YÁ�Á�½À¶|»�·Y¿�°Àº,Î%·L¼�¼�½À»-¶-¾¿�µC±±�³�ºJ»6¸J´|»-¸JºJ»m±�¹c·L±�º�´Y»�ºJÁ�±c·Y¿-°À½�Á�³-½À»�¶�±�³�ºß¸\µ-¹�¹�ºJ»m±�Á�½À¶|»-½ æ ¸N·Y»-¸Jº´YÂ?±�³�º�¸J´Y»CÉ|º\¹�¶|ºJ»-¸Jº8´LÂ�¼-³mÒ-Á�½À¸N·L°�·Y»�Ì<É$½²¹�±�µa·L°Î�´$Ì-ºJ°À½À»�¶�±�³�·L±,½ÀÁ»�´NÛ�±c·YÑ$½À»�¶8¼�°�·Y¸JºYÏ
��¨��*�j�9¨�´Mµh¦[¶U£��_���O£
��ºJ¶Y½À»�»�½À»-¶�½À»�±�³-ºDÎ�½�Ì$ÚN�7�
 Ö ÁJ¾mãW¹NÏ|ã,·Y»-½ÀºJ°aã�º\Û�º\Ò�·L»aÌ�Ç�Û�´Y¹�ÑÊºJÌ´|»	·)»�º\Û�¸J´Y»�¸Jº\¼-±�Û�º,Ì-µ-¿�¿�ºNÌ%èWº\´|Î�º\±�¹�Ò$ÚÞã�º æ »�½À»�¶�ê¹�´m¸JºJÁ�Á�´Y¹�ÁÃÞèWã,ê�ÁcÈ4Ï,¯DÁW´Y¹�½À¶Y½�»�·Y°À°²ÒÔ¸J´|»-¸JºJ½ÀÉÊºNÌu¾®èWã,ê?Á¢ÛP´|µ-°�Ì<¿�º6·%Á�´Y¹�±,´LÂ×3¼C¹�´|¶L¹c·YÎ�Î%·Y¿-°Àº�Î%·L±�±�º\¹NÏ Ù;ê!´|µ-¹�ºJÌA½À»$±�´�·ËÎ�´|°�Ì`´LÂ�·Y»mÒÔ¶|½ÀÉÊº\»Á�³a·L¼�º|¾ß±�³�º\Á�ºÔÎ�½À»$µ-±�º	Á�¼�³-º\¹�½À¸N·Y°�¼C¹�´m¸JºJÁ�Á�´L¹�Á	ÛP´Yµ�°�Ì æ ¹�Á�±	¸\´|Î�ÚÎ8µ-»�½À¸N·h±�º<Û�½²±�³�»�ºJ·L¹�ºJÁ�±*»-ºJ½À¶|³$¿�´Y¹�Á2±�´�¹�ºJ¸\¹�ºN·h±�º|¾,´Y¹ ×�ÌCº æ »-º|¾ Ù±�³�º%¶YºJ´|Î�º\±�¹�ÒA½À»ÜÛ�³�½À¸4³�±�³-º\ÒAÂ{´|µ�»�ÌA±�³�ºJÎ�Á�º\°�É|ºJÁ7��±�³�º\Ò`ÛP´|µ-°�Ì±�³�º\»�Á�½ÀÎ8µ�°�·h±�ºP±�³�º�¿�ºJ³a·NÉ$½À´Y¹�´YÂ�±�³-ºß´|¿$ÿ�ºJ¸\±�±�³�º\Ò�±�³$µ�Á?Ì-º æ »�ºJÌX�ÂS´L¹)º\á-·YÎ�¼-°�ºY¾®¼C¹�ºNÌ-½À¸\±W±�³�º�ÌCº\ÂS´L¹�Î%·L±�½À´|»-Á)·Y»�ÌÔ±�ºJÎ�¼�º\¹c·h±�µ-¹�ºJÁ¢½À»·	Á�´Y°À½]Ì�� ¿mÒÔÁ�´|°ÀÉ$½À»�¶Ë±�³-º�·LÁ�Á�´m¸J½�·L±�ºNÌÜ¼�·L¹�±�½�·Y°�Ì-½²åuº\¹�ºJ»m±�½�·Y°�ºNÍmµ�·LÚ±�½À´|»-Á�´LÂß¸J´Y»$±�½À»$µ�µ-Î#Î�ºJ¸c³a·L»�½À¸JÁJÏ2ÄP³�º2èWã�ê?Á,ÛP´Yµ�°�ÌÔ±�³-º\¹�º\Â{´Y¹�º¸J´Y»�Á�±�½²±�µ-±�º	·�Â�·YÁ�±�·Y»�Ì�¹�ºJ·|Ì-½À°²ÒÜ¹�ºJ¸\´|» æ ¶|µC¹c·Y¿�°Àº2¶|ºJ´YÎ�º\±�¹�½À¸	¼C¹�º\Ú¼-¹�´m¸\ºJÁ�Á�´Y¹W·Y»�Ì2Î�ºJÁ�³	¶|ºJ»-º\¹c·L±�´L¹(�a·L»aÌ	·Y°ÀÁ�´�·8Î%·LÁ�Á�½�É|ºJ°²Ò	¼�·L¹c·L°�°ÀºJ°¼-¹�´m¸\ºJÁ�Á�´Y¹	Û�½À±�³ ½À»m±�º\¹�¸J´Y»�»-ºJ¸\±�½À´|»-Á	´Y¼-±�½ÀÎ%·Y°À°²Ò Î%·h±�¸4³-ºNÌ ±�´Ü±�³-ºµ�»�Ì-º\¹�°²ÒC½À»�¶6¸J´|Î�¼-µ-±c·L±�½À´Y»a·Y°r¼-¹�´Y¿�°ÀºJÎ ´LÂ½À»$±�º4¹�ºJÁ�±NÏ¯DÁ6¼-µ-±�½À»m±�´*¼-¹c·Y¸4±�½�¸\º	¿mÒ`ã�º\ÛPº4Òm¾Î6ÒCÁ�ºJ°²Â3¾?·L»aÌAÁ�º\ÉÊº\¹c·Y°�Á�±�µ-ÚÌ-º\»$±�ÁJ¾N±�³-º�¼C¹�´Y±�´L±3ÒC¼�º�èWã,ê?Á®ÛPº\¹�º�·�¿-½²±!°ÀºJÁ�Á!¶L¹c·Y»aÌ�±�³�·Y»,´|µC¹!½À»�½²Ú±�½�·Y°�¼-°]·L»�ÁJÏ?ÄP³-º�èWã,ê�Á�¿-µ�½À°²±P½À»�±�³�ºJ�(	
 Ö ÁPÛPº\¹�ºD»�´L±PÁ�´)Î�½À»CµC±�º|¾ÛPº4¹�ºß»�´Y±�Á�´W¼�´|µ-¹c·L¿�°Àº|¾Ê·Y»aÌ6Ì-½�Ì6»-´Y±?³�´Yµ�Á�ºPÎ6µ�¸c³)¼-¹�´m¸JºJÁ�Á�½À»-¶,¸N·LÚ¼a·L¿�½À°À½²±3Ò*´Y»-ÚÞ¿�´Ê·h¹cÌrÏ"��µ-±¢±�³�º)¸Jµ�¿-½À¸N·Y°ºJ°ÀºJÎ�º\»$±�Á�ÃN×3Á�Î%·h¹�±�¿-µ�½À°�ÌCÚ½À»�¶�¿-°À´m¸4Ñ$Á�ÙmÈßÌC½]Ì	½�»�Ì-ºJºJÌ	¸J´YÎ�Î8µ�»-½À¸N·L±�º¢´|¼-±�½À¸N·L°À°ÀÒ	Û�½²±�³�»�ºN·h¹�ºJÁ�±»�º\½�¶Y³$¿�´Y¹�Á®±�´DÌCº æ »-º�±�³-º�¶|ºJ´YÎ�º\±�¹�Ò�´LÂ-±�³-ºJ½²¹®¹�ºN·YÌ-½À°²Ò�¹�ºJ¸J´Y» æ ¶|µ-¹�ºJÌ·YÁ�Á�º\Î8¿�°�·L¶|º���·Y»�Ì%½²±PÛP·YÁß¸J°ÀºN·h¹ß±�³a·h±N¾mÛ�½À±�³	·|ÌCÉ|·L»�¸Jº\ÁP½À»2±�ºJ¸c³�»-´|°²Ú´|¶LÒm¾Y±�³-º\¹�º�ÛP·YÁ�°À½²±�±�°�º�±�´W¼-¹�º\ÉÊºJ»m±!µ-Á!Â{¹�´|Î�·Y¸c³�½ÀºJÉ$½À»�¶W´Yµ-¹´L¹�½À¶|½À»a·L°¶|´|·Y°ÀÁJÏW¯�¼a·Y¼�º4¹�ÌCºJÁ�¸\¹�½À¿�½À»�¶�±�³-º�¼C¹�´Y±�´L±3ÒC¼�º6èWã,ê?ÁJ¾�Û�½À±�³<·L¼�¼-°�½²Ú¸N·h±�½�´Y»�±�´)·)³-ºN·L±?±�¹c·Y»-Á�ÂSº\¹ æ »�´Y¼-±�½ÀÎ�½@�N·L±�½À´Y»2¼C¹�´|¿-°�º\Î�¾m·Y¼-¼�ºN·L¹�ºJÌ½À»t�(	
� � ���ÅÏ¯P±ß±�³-º,ºJ»aÌ2´YÂ±�³�ºB
 Ö ÁDã�º\Û�º\ÒË·Y»aÌ	Ç�±�µ-¹�»-ºNÌ2Â]¹�´|Î èWã,ê�Áß±�´´|µC¹�µ�Á�µ�·Y°P¹�ºJÁ�ºJ·L¹�¸c³ ½À» ·YÁ�±�¹�´|¼-³mÒ-Á�½À¸JÁ%·L»aÌ�»$µ�Î�º\¹�½À¸N·L°�·Y»�·Y°²ÒCÁ�½�ÁJ¾¹�ºJÁ�¼�ºJ¸4±�½�É|ºJ°²ÒmÏº��µ-±%½²±2½ÀÁ2¸\°�ºJ·L¹2Â{¹�´|Î ¹�º\¸JºJ»m±2½�»m±�º\¹�º\Á�±�±�³a·L±%±�³-º±�½ÀÎ�ºW³�·YÁ�¼�º\¹�³a·L¼�Áß¸J´YÎ�ºWÂS´L¹�¹�ºJ¸J´|» æ ¶Yµ-¹c·Y¿-°Àº)·YÁ�Á�ºJÎ6¿�°À½ÀºJÁ�´YÂ¼C¹�´YÚ¸JºJÁ�Á�´L¹�ÁD±�³�·L±�¸N·L»�µ�»�Ì-º\¹�Á�±c·L»aÌu¾�ÌCº æ »-º|¾-·Y»�Ì	¸J´YÎ�Î8µ�»-½À¸N·L±�ºD±�³�ºJ½²¹¶|º\´|Î�º\±�¹�Òm¾-·Y»�Ì	¼�º\¹�Â{´Y¹�Î ¸N·L°À¸Jµ�°�·L±�½À´Y»�Á�±�³a·L±�º4á-¼-°À´|½²±�±�³�½ÀÁßµ�»-½]Ímµ-º¼�³mÒCÁ�½À¸N·Y°²ÚÞÁ�¼a·L¸Jº�±�´�¸J´YÎ�¼�µC±c·L±�½À´|»�·Y°²ÚÞÁ�¼a·Y¸\º,½]ÌCºJ»m±�½ æ ¸N·h±�½�´Y»®Ï

Ó�ø�ÔJøP«\øß÷��ø�©
� ����é�ÏØ¯¢½ÀÁ�³rÏ �Ë´$Ì-ºJ°À°À½À»�¶ ·L¹�¹c·L»�¶YºJÎ�ºJ»m±�ÁJÏ Æ6Ï ç�Ï�¼a·h±�ºJ»m±

Õ �-¾ Õ � � ¾ �	��C¾��7�
X�|ÏaÆ�Ï à�Ï�¼�·L±�ºJ»m± Õ Õ ¾ Ö|ÕYÖ ¾ Ö �Yâ$¾��7�
 Õ Ï
� Õ ��é�Ï|¯¢½ÀÁ�³rÏuâYã�½À»�¼-µ-±�ÂS´L¹ßÝP¯¢¯¢ã Á�ÒCÁ�±�ºJÎ�ÁJÏKÍ�Î	Ön×�ÐXÏ?È�É_ØÇÙbÅ�Ú�ÈOÚ

Û È�Ê�Å�Ü	Ä-¾9�	�ÊÃ Õ È4Ó �	�*Ý � Ö ¾9��·h¹NÏ`�(��	$Ï
� â*��é�Ï�¯¢½ÀÁ�³<·L»aÌ�ê!Ï�»¢´Ê·LÑÊºJÁJÏ�¯�¹�¸4³-½À±�º\¸\±�µ-¹�º�Û�½²±�³�´Yµ-±¢»$µ�Î8¿�º4¹�Á

Ý ÝP¯W¯¢ã ¿�·YÁ�ºNÌ*´Y»`·%âLã Î�´$ÌCºJ°À°À½�»-¶%Á�Ò-Á�±�º\Î�ÏgÍ�Î	Ö"×�ÐXÏ?È�É�Ø
ÙbÅ�Ú�ÈOÚ Û È�Ê�Å�Ü	Ä-¾`� � Ã � È4Ó â Õ � Ý â Õ 
$¾�»W´hÉ�Ï��7�
-�-Ï

� �-�2è6Ïr¯¢»�·Y¶|»-´|Á�±�´Yµ®¾®ã8Ïuã�º\Û�º\Òm¾r·Y»�Ì`¯)Ïrê·L±�º\¹c·$Ï�èWº\´|Î�º\±�¹�Ò$ÚÌ-º æ »�½À»�¶)¼C¹�´m¸JºJÁ�Á�´Y¹�ÁßÂ{´Y¹�ºJ»-¶|½À»�ºJº4¹�½�»-¶�ÌCºJÁ�½À¶|»�·L»aÌ%·Y»�·Y°²ÒCÁ�½ÀÁJÏ
Þ9ß Èxà9ÅÇÊ�Ð�Ë�Ì�Í�Î	Ö"×�ÐXÏ?È�Éc¾ � Ó â Ö � Ý â�� � ¾��7�
�$Ï

� � �2è6Ï!¯D»a·L¶|»�´YÁ�±�´|µr¾ê!Ï � ½ÀÁ�¸c³�º\¹N¾�ã8Ï®ã�º\ÛPº4Òm¾!·L»aÌA¯)Ï!ê·h±�º\¹c·CÏ
� ½À»�½²±�º*¬LÁ�¼�º\¸\±�¹c·Y°�ºJ°ÀºJÎ�ºJ»m±,»a·NÉ$½Àº\¹�ÚÞÁ�±�´|ÑÊº\Á,Î�º\±�³�´$ÌCÁ�´|»ÜÉ|ºJ¸\Ú±�´Y¹�³mÒC¼�º\¹�¸Jµ-¿�ºJÁß·Y»�Ì	¶YºJ´|Î�º\±�¹�Ò$Ú Ì-º æ »�½À»-¶6¼C¹�´m¸JºJÁ�Á�´Y¹D¹�ºJ¸J´Y»-Úæ ¶Yµ-¹c·Y¿-°ÀºW°�·L±�±�½À¸JºJÁJÏ!Ç3»ËÝ¢ÏaÝ�³�·Y´C¾�ç�Ï-Ð¢¹�ÁO�N·Y¶C¾a·L»aÌ���Ï�çC³mÒ$Òm¾ºNÌ-½²±�´L¹�ÁJ¾bámÉ/Î(Ñ*â<Â9ã�ä�åLæBÍÃç Þ Ë	Åéè$Ë-Ä�êRëXÎ	ÅÇÄ�ÏMì·Î	ÉOí-Ê ß Î�×«Î-Ä
åbÈOÑNÈ�Ä�Ï1ÙbÚ-Æ-Ë	Ä�ÑNÈ�ÊîÅÇÄ~Í�Î	Ö"×�Ð�ÏFË-Ï}Å�Î	Ä�Ë	Ì�ï$Ì ÐXÅ�Ú ÛBð Ä�Ë	ÖiÅ}Ñ_Êc¾¼a·L¶|ºJÁJ� Ý��|Ö ¾+�(	
�CÏ

� � ��ã8Ïß¯D»aÌCº\¹�Á�´|»r¾B�-Ïb��Ï � ¹c·L»�ÑÊºJ°�¾"�-Ïb��·h¹�ÑCÁJ¾�¯�Ï�¯D¶Ê·h¹�Ûß·Y°�·$¾ê!Ï���ºN·L¹cÌCÁ�°Àº\Òm¾9�-ÏrëW´$Ì-¶Y½À»�ÁJ¾rã8Ï��®º\½�¶Y³®¾®à�ÏuéDÒm·Y°À°�¾`�ßÏ®çCµ-°À°�½²ÚÉ|·L»®¾®·Y»�Ìt�-Ï���ºNÌ-½�Ì-½�·$Ï�Ä!·L»�¶Y½�¿-°Àº�½�»m±�º\¹c·L¸\±�½À´|»±ñ ¶L¹c·Y¼-³�½À¸N·Y°½À»$±�º4¹�¼-¹�º\±c·h±�½�´Y»®Ó`¯ »-º\Û ·Y¼-¼-¹�´Ê·L¸4³�±�´�âYã Î�´$ÌCºJ°À½�»-¶-Ï Ç3»
ámÉ/Î(Ñ*â�Î/ò1ã�ó-ô"ô]å[Ùbá]õ÷ö�ø�ø�øL¾�¼a·Y¶YºJÁ�â	|â Ý � Ö|Õ ¾Q»Wº4Û Ð¢¹�Ú°ÀºN·Y»-ÁJ¾��r´|µ�½ÀÁ�½�·Y»�·C¾j�Yµ�°²Ò ÕYÖ|ÖYÖ Ï

� �(��ã8Ï*¯D»aÌCº\¹�Á�´|»r¾¯�CÏM�?Ï � ¹c·Y»�Ñ|ºJ°�¾¯�CÏR��·L¹�Ñ$ÁJ¾ ã8ÏM�rºJ½À¶|³®¾à�ÏCéDÒ$·L°À°Å¾���ÏaçCµ-°À°�½ÀÉY·Y»r¾a·L»aÌ·�CÏ���ºNÌ-½�Ì-½�·$Ï�ãWºJÎ�´8Á�µ-Î�Î%·L¹�ÒuÓ
��µ�½À°�Ì-½À»-¶2É$½²¹�±�µa·L°!Î�´$Ì-º\°�Á�Û�½²±�³<¼�³mÒCÁ�½�¸J·Y°!¿-°�´m¸cÑ$ÁJÏWÇ »MáKÉOÎ(Ñ*â
Î/òîÂjóNã Þúù�ù ¾�¼a·L¶|ºJÁx�X� Ý � Õ ¾�¯DÁ�³�ºJÉ$½À°À°�ºY¾n»¢´Y¹�±�³�ÝP·h¹�´|°À½À»a·$¾
»W´hÉ�Ïj�(�	CÏ

� 
*��ã8Ï�ã�º\Û�º\Ò�·Y»�Ì�¯)Ï�ê·h±�º\¹c·CÏ èWºJ´|Î�º4±�¹�ÒCÚ ÌCº æ »-½�»-¶`¼C¹�´m¸JºJÁ�ÚÁ�´Y¹�Á�ÂS´L¹W¼�·L¹�±�½�·Y°ÌC½²åuº\¹�ºJ»m±�½�·Y°�ºJÍ$µ�·L±�½À´|»-ÁJÏPÇ »x�¢Ïu¯D°�Ì-º\¹N¾-ºNÌ-½²Ú±�´Y¹N¾Xã�×�ÈOÑ_Å�Ë	Ì�áKÐXÉ?×�Î	Ê_ÈBÍ�Î	Ö"×�Ð�Ï?È�ÉNÊ�¾Ê¼�·Y¶|º\Á � � Ý  � ÏÊ¯D¸N·|ÌCºJÎ�½À¸ê�¹�º\Á�ÁJ¾`�(	
�
$Ï
� *�2Ý¢Ï]�?Á�¼�´YÁ�½À±�´C¾K��Ï]�¢Ï�ê·Y°Àº\Òm¾P·Y»�Ìl�-Ï�ÐW»-¶-Ï Ð¢ÂWÎ�½À¸JºË·Y»�ÌÎ�´|»-ÑÊº\ÒCÁJÓ�¯'Á�¼�ºJ¸\½]·L°À½��\ºNÌ ½À»-¼�µ-±8Ì-º\ÉC½À¸Jº%ÂS´L¹�É$½²¹�±�µa·Y°�¿�´$ÌCÒ·Y»-½�Î%·h±�½À´|»®ÏAÇ3»¹áKÉOÎ(Ñ*â"ÎHòTã ð Ö"×�Î-ÊNÅéÐ�ÖûÎ	Ä¹óNÄ�Ï?È�ÉOË�Ñ_Ï}ÅéÆ	È1ü Û

ôKÉOËN× ß Å�Ñ_Ê�¾�¼�·Y¶|º\Ál� Ö  Ý ���7�C¾ Õ �JâC¾T�Ë´Y»$±�º4¹�º\Òm¾�ÝP·L°À½ÀÂ{´Y¹�»-½]·$¾¯¢¼C¹NÏ��7� � Ï
� � Ö �h�¢Ï`�?ÉY·Y»-ÁJÏ�Ç3»m±�ºJ°À°À½À¶|ºJ»m±)¿�µ-½À°]ÌC½À»�¶Ë¿-°À´m¸4Ñ$ÁJÏ Þ9ß È�ÙbÉOÑ ß ÅéÏ?È�Ñ_Ï*ý Ê

ëXÎ	ÐXÉ�Ä�Ë�Ì ¾�â Ö Ó ��� Ý�� �-¾��Ê·L»®Ï9�(�
 � Ï
� �����2è6Ï9�ØÏ � ½²±��JÎ%·Lµ-¹�½À¸Jº|¾ë�Ï�Ç Á�³�½À½�¾�·Y»�ÌR��Ï`��µCáC±�´Y»®Ï<��¹�½À¸cÑCÁJÓ

��·JÒC½À»�¶�±�³�ºßÂ{´|µ�»�Ì�·h±�½�´Y»�Á?ÂS´Y¹�¶Y¹c·LÁ�¼a·Y¿-°Àº¢µ-Á�º\¹P½À»m±�º\¹�Â�·L¸JºJÁJÏrÇ3»
ámÉ/Î(Ñ*â�Î/ònÍ`õbó ù�þ ¾Y¼�·Y¶YºJÁ`�	� Õ(Ý ����C¾mã�º\»CÉ|º\¹N¾LÝ�´|°À´L¹c·|Ì-´C¾Ê¯D¼-¹NÏ
�(	�
CÏa¯DÝm�`Ï

� � Õ �h�¢Ï � ´Y¶|¶C¾���Ïhã8ÏLÝ�µ-±�°Àº\¹N¾Yê!ÏL¯D¹�»-´|°�Ìr¾L·L»aÌ�Ý¢Ï-��½�Á�¿�·Y¸c³®ÏmëW·Y»�ÌCÚ
�|½ÀÉÊº|Ó)¯;Ì-ºJÉ$½À¸Jº�ÂS´Y¹�½À»m±�º\¹�¼�º\¹�Á�´Y»a·Y°?³a·L¼-±�½À¸�ºJ»m±�º\¹�±c·L½À»�Î�ºJ»m±NÏÇ3»xámÉ/Î(Ñ*â]Î/ògÍ`õnó ù�ÿ ¾a¼a·Y¶YºJÁ � � Ý�� �C¾��®´|Á¢¯¢»-¶|ºJ°ÀºJÁJ¾�ÝP·Y°À½²ÂS´L¹�Ú»�½�·C¾�¯¢¼C¹NÏj�(�	
CÏu¯DÝm�`Ï

� �Nâ*�h�-Ï � ¹c·-�Jº\¹NÏ)ÄP³C¹�ºJº\Ú Ì-½ÀÎ�ºJ»-Á�½�´Y»a·L°�Ì�·L±c·�½À»�¼-µ-±�Ì-ºJÉ$½À¸JºJÁJÏ)ê¹�º\ÚÁ�ºJ»m±�ºNÌ%·L±�Í�Î-Ö"×�ÐXÏ?È�ÉNÊ?ä9ôKÉOË�× ß Å�Ñ_ÊJÅÇÄxÏ ß È��mÐ�ÅÇÌ@Ú	ÅÇÄXÜLáKÉOÎ(ÑNÈ�Ê�Ê�¾
»�·h±�½�´Y»a·L°�¯D¸N·|ÌCºJÎ6Ò%´LÂ�çC¸J½ÀºJ»-¸JºJÁJ¾���·L¹NÏ`�7�
 Õ Ï

� �7�-�h�-Ï � ¹c·	�Jº\¹NÏ�ÆWÁ�ºß´LÂ®Á�½ÀÎ�¼-°�½ æ ºNÌ�±�³C¹�ºJº\Ú Ì-½ÀÎ�ºJ»-Á�½�´Y»a·L°-¸J´YÎ�¼�µC±�º\¹½À»�¼�µC±�Ì-ºJÉ$½À¸JºJÁ)±�´�ºJ»-¸J´|µC¹c·Y¶Yº	¼-µ�¿�°À½À¸�¼a·h¹�±�½À¸J½À¼a·L±�½À´Y»�½�»�ÌCº\ÚÁ�½À¶|»®ÏCÇ »�áKÉOÎ(Ñ*âjÎ/òBÍ�Î	Ö"×�Ð�Ï?È�É$ÙbÅ}Ú�ÈOÚ Û È�ÊNÅ@Ü	Ä ÿ öÊ¾Ê¼�·Y¶YºJÁK�7�|â Ý
� � �|Ï���µ-±�±�º\¹�Û�´Y¹�±�³<ç$¸J½ÀºJ»m±�½ æ ¸|¾j�(	
 Õ Ï



� � � �h�-Ï � ¹c·	�Jº4¹NÏ�ÆW»-½ÀÉÊº\¹�Á�·Y°�¸J´Y»�Á�±�¹�µ-¸\±�´Y¹NÏ�Ç »R�ØÏ®ÉY·Y»`Ì-º4¹�ê?°�·YÁJ¾ºNÌ-½²±�´L¹N¾�ámÉ/Î(Ñ*â�ÎHò[Ï ß È[ãjÈOÑ�Î	Ä�ÚBóNÄ�Ï?È�ÉNÄ�Ë	Ï}Å�Î-Ä�Ë�Ì�ã ð Ön×�Î	Ê�ÅÇÐXÖúÎ-Ä
� Ì�ÈOÑ_Ï}É/Î	Ä�Å�ÑJÙbÉ�Ï�Ï�çCÇ�ç���¯)¾��(	��|Ï

� � � �h�-Ï � ¹c·	�Jº\¹NÏmÙbÄ � Æ-Î	Ì Ð�Ï}Å}Î	Ä�Ë	É ð ÙbÉOÑ ß ÅéÏ?È�Ñ_Ï}ÐXÉOÈ4Ï�¯D¹�¸c³�½²±�ºJ¸\±�µC¹c·Y°¯¢Á�Á�´m¸J½�·h±�½�´Y»®¾U�r´|»�Ì-´|»r¾$�7�	�CÏ2ã�ºJÁ�¸\¹�½À¿�ºJÁ)Á�ºJÉÊº4¹c·Y°�±c·Y»�¶Y½À¿�°ÀºÎ�´$Ì-ºJ°Àº\¹�Á?ÌCºJÉÊºJ°À´|¼�ºJÌ8¿mÒ � ¹c·-�Jº\¹�º\±�·Y°�Ï|Â]¹�´|ÎÃ�(��	�´|»mÛP·L¹cÌ-ÁJÏ
� �*�(�h�-Ï � ¹c·	�\º\¹N¾-êÏ-Ý�´|·L±�ºJÁJ¾�·Y»�Ì<�CÏ � ¹c·	�Jº\¹NÏçC´LÂ{±3ÛP·L¹�º,·L»aÌ%³a·h¹cÌCÚÛß·h¹�º�·Y¼-¼-¹�´Ê·L¸4³-ºJÁ�±�´2½�Î�¼C¹�´hÉC½À»-¶%±�³-º8Î%·L»-ÚÞÎ%·Y¸c³�½À»�º)½À»m±�º\¹�ÚÂ�·L¸Jº|Ï?Ç3»xámÉ/Î(Ñ*â�Î/òBÏ ß È"ï]ÅÇÉ�Ê�ÏUóNÄ�Ï?È�ÉNÄ�Ë	Ï}Å�Î-Ä�Ë�Ì�ó/ïUó/áÒÍ�Î	Ä(ò7âUÎ-Ä

Í�Î	Ö"×�Ð�Ï?È�ÉbÙK×�×�Ì Å�Ñ�Ë	Ï}Å�Î	Ä�ÊnÅÇÄgámÉ/Î(Ú	Ð�Ñ_Ï}Å�Î	ÄRË	Ä�Ú � Ä�Ü	ÅÇÄjÈ�È�ÉNÅÇÄXÜY¾¼a·L¶|ºJÁJ� Ö 
|â Ý 	�C¾r¯¢Î�Á�±�º\¹cÌ-·YÎ�¾$ë¢´|°À°�·Y»aÌu¾9�7�
YâCÏ�»¢´Y¹�±�³	ëW´|°²Ú°�·Y»aÌuÏ
� �(
*�h�-Ï � ¹c·	�Jº\¹N¾��-Ï � ¹c·-�Jº\¹N¾u·L»aÌ�ê!Ï � ¹c·	�Jº4¹NÏPÇ3»m±�ºJ°À°À½À¶|ºJ»m±¢¼�³mÒCÁ�½À¸N·Y°±�³-¹�ºJº4Ú3ÌC½ÀÎ�ºJ»�Á�½À´|»�·Y°®Î�´$Ì-ºJ°À°À½À»�¶�Á�ÒCÁ�±�ºJÎ�ÏßÇ »MámÉ/Î(Ñ*â$Î/ògÍ�Î	Ö�Ø

×�ÐXÏ?È�ÉiôKÉ/Ë�× ß Å}Ñ_Ê ÿ øh¾m¼a·L¶|ºJÁ�â �  Ý â�� Ö ÏaÐW»�°À½À»�ºDê�µ�¿-°�½À¸N·h±�½À´|»�ÁJ¾
�(	
 Ö Ï

� �(*�h�-Ï � ¹c·-�Jº\¹N¾��-Ï � ¹c·	�Jº4¹N¾r·Y»aÌ<ê!Ï � ¹c·	�Jº\¹NÏn»Wº4Û Ì-º\ÉÊºJ°À´|¼-Î�ºJ»m±�Á½À»�½À»$±�º\°�°À½À¶|º\»$±�Î�´$Ì-º\°�°À½À»�¶CÏ�Ç3»gámÉ/Î(Ñ*â9Î/òJÍ�Î	Ö"×�Ð�Ï?È�ÉQôKÉ/Ë�× ß Å�Ñ_Ê
ÿ�� ¾-¼a·L¶|ºJÁL�Nâ	 Ý � � �CÏ®ÐW»�°À½À»�º,ê�µ�¿-°�½À¸N·h±�½À´|»�ÁJ¾9�(	
��|Ï

� ÕYÖ �%ê!Ï � ¹�ºJ½�¾���Ï!ç$µ®¾9�¢Ï+�Ë½ÀÑC³�·YÑ�¾�·Y»aÌ<ë6ÏrÇ Á�³�½À½�Ï1Ñ_ÐXÉ_Ì ð�� Î	Ï
	6ÌCº\ÚÁ�½À¶|»�½À»-¶ ·Ü»-º\Û#¸J°�·LÁ�Á�´YÂ6¸J´|Î�¼-µ-±c·h±�½�´Y»a·L°¢±�´NÒCÁJÏ;Ç »ºámÉ/Î(Ñ*â
Î/ò<Í`õbóLö�ø�ø�øL¾r¼a·Y¶YºJÁi� Õ  Ý �Nâ � ¾�ÄP³-º6ëW·Y¶|µ-º|¾®ÄP³�ºQ»Wº\±�³-º\¹�Ú°�·Y»aÌCÁJ¾a¯D¼-¹NÏ ÕYÖYÖ|Ö Ïu¯DÝm�`Ï

� Õ ���T�`Ï�è6ÏßèW´Y¹�¿�º\±Ë·Y»�Ì �`Ï�Ð¢¹�±�³rÏ�Ä®¹�½�·L»�¶|°ÀºJÁJÓÜã�ºJÁ�½À¶|» ´LÂ�·¼�³mÒCÁ�½À¸N·Y°q¬YÌC½À¶|½²±c·Y°ß¸J´Y»�Á�±�¹�µ-¸\±�½À´|»�Ñ$½À±NÏÔÇ »¹ámÉ/Î(Ñ*ânÎ/ò Û óNã ù�� ¾¼a·L¶|ºJÁ[� Õ	�(Ý � Õ 
$¾a¯DÎ�Á�±�º\¹cÌ�·LÎ�¾|ë¢´|°À°�·Y»aÌu¾���·L¹NÏ��(	��$ÏC¯DÝm�`Ï
� Õ|Õ �T�`ÏCè6Ï-èW´Y¹�¿�º4±N¾��`ÏCÐ¢¹�±�³®¾$·L»aÌ�ë6Ï|Ç3Á�³-½�½�Ï®Ä®¹�½�·Y»-¶|°ÀºJÁJÓ�Ä!·L»�¶|½²Ú¿�°Àºß½À»m±�º\¹�Â�·L¸JºPÂS´L¹�Î%·L»�½À¼�µ-°�·L±�½À´|»8·Y»aÌ6º\áC¼�°À´Y¹c·h±�½�´Y»�´YÂ�Ì-½À¶|½²±c·Y°½À»-ÂS´L¹�Î%·L±�½À´|»%±�´|¼�´Y¶Y¹c·L¼�³mÒmÏ�Ç »xáKÉOÎ(Ñ*â+ÎHò�Í`õnó ù�ÿ ¾$¼a·Y¶YºJÁm�� Ý

�	� ¾��®´YÁD¯¢»�¶YºJ°ÀºJÁJ¾aÝP·Y°À½²ÂS´Y¹�»-½�·C¾r¯¢¼C¹NÏj�(�	
CÏu¯DÝm�`Ï
� Õ â*��à�ÏCëW½À»�¸cÑ$°�º4Òm¾-é)Ï-ê·Yµ-Á�¸4³r¾��CÏ�èW´Y¿�°Àº|¾�·L»aÌT»6ÏCà)·YÁ�Á�ºJ°À°�Ï�ê·YÁ�ÚÁ�½ÀÉÊº�¹�ºN·Y°²ÚÅÛP´L¹�°�Ì�½�»m±�º\¹�ÂS·Y¸Jº,¼C¹�´|¼-Á�Â{´Y¹D»�º\µ-¹�´|Á�µC¹�¶|½À¸N·L°�É$½ÀÁ�µa·Y°²Ú½@�N·L±�½À´|»rÏ Ç3»¯áKÉOÎ(Ñ*âJÎ/òtÍ`õbó ù� ¾ß¼�·Y¶|º\ÁT� �|Õ7Ý � � 
C¾n��´YÁ�±�´|»®¾

��·YÁ�Á�·L¸4³$µ�Á�º4±�±�ÁJ¾�¯¢¼C¹NÏ9�7�-�-Ï�¯DÝm�`Ï
� Õ �-��à�ÏrëW½À»�¸cÑ$°�º4ÒÔ·Y»aÌt�`Ïç$½À»�¸J°�·Y½²¹NÏ%Ä®´|µ�¸c³-ÚÞÁ�ºJ»-Á�½À»�¶�½À»�¼-µ-±)ÌCº\ÚÉ$½�¸\ºJÁJÏ�Ç3»YámÉ/Î(Ñ*âKÎ/ò·Í`õbó ù�ù ¾r¼a·L¶|ºJÁ ÕYÕ â Ý$Õ â Ö ¾�ê�½²±�±�Á�¿�µ-¹�¶Y³®¾ê!ºJ»�»-Á�ÒC°�ÉY·Y»-½�·C¾���·NÒM�7��$Ïu¯DÝm�`Ï
� Õ�� ��ë6Ï\Ç3Á�³�½À½m·L»aÌB�DÏNÆW°À°ÀÎ�º\¹NÏ|Äß·Y»�¶Y½À¿�°Àº$��½À±�ÁJÓ�Ä�´NÛß·h¹cÌ-Á®Á�ºN·YÎ�°ÀºJÁ�Á½À»$±�º4¹�Â�·Y¸\ºJÁ�¿�º\± ÛPºJºJ»<¼�ºJ´Y¼�°Àº|¾u¿-½À±�ÁW·Y»�ÌÔ·h±�´|Î�ÁJÏDÇ3»YáKÉOÎ(Ñ*â$ÎHò

Í`õnó ù�� ¾�¼�·Y¶|º\Á Õ â-� Ý$Õ ���Y¾ß¯P±�°�·Y»m±c·C¾�èWºJ´Y¹�¶Y½]·$¾m��·h¹NÏK�(	��mÏ¯DÝm�`Ï
� Õ	� ��ë6ÏmÇ Á�³�½À½�¾-Ý¢Ï�� ½ÀÁ�»�ºJÁ�Ñ$½�¾��-Ï-Ð¢¹�¿�·Y»�º\ÁJ¾X�¢Ï-Ý�³$µ�»r¾$·Y»�ÌT�CÏ$ê·L¹�Ú·|ÌC½�Á�´CÏ'ê�½À»�¶|ê!´|»�¶|ê?°Àµ-ÁJÓ�ãWºJÁ�½À¶|»�´YÂ8·Y»�·h±�³�°Àº\±�½À¸\ÚÅ±c·Y»-¶|½À¿�°Àº½À»$±�º4¹�Â�·Y¸\º%Â{´Y¹6¸J´|Î�¼-µ-±�º\¹�ÚÞÁ�µ-¼�¼�´Y¹�±�ºJÌÔ¸J´m´Y¼�º\¹c·L±�½ÀÉÊº%¼-°]·JÒmÏ2Ç3»

ámÉ/Î(Ñ*âmÎ/ò·Í`õnó ù�ù ¾!¼a·L¶|ºJÁ�â		� Ý � Ö �|¾?ê�½À±�±�Á�¿-µ-¹�¶Y³®¾ê!º\»�»�Á�ÒC°²ÚÉ|·L»�½�·C¾���·JÒY�7�	CÏ�¯DÝm�`Ï
� Õ �(�T�`Ïaê!Ï��|´Y³�»�Á�´Y»®¾�¯�ÏX� ½À°ÀÁ�´|»r¾��¢Ï���°Àµ�Î6¿�º\¹�¶-¾�Ý¢Ï-à,°À½�»-º|¾�·Y»aÌ¯�Ï-��´Y¿�½À¸cÑuÏ-çmÒCÎ�¼a·L±�³-º\±�½À¸�½�»m±�º\¹�ÂS·Y¸Jº\ÁJÓÆWÁ�½À»�¶¢·¢¼-°Àµ�Á�³,±�´NÒ,±�´Ì-½²¹�ºJ¸\±�Á�Ò-»m±�³-º\±�½À¸6¸c³a·h¹c·Y¸\±�º\¹�ÁJÏ�Ç »táKÉOÎ(Ñ*â]Î/ò<Í`õbó ù�ù ¾r¼a·L¶|ºJÁ

� �YÕ(Ý � � 
$¾rê?½²±�±�Á�¿�µC¹�¶|³r¾aê!ºJ»-»�Á�ÒC°ÀÉ|·L»�½�·C¾���·JÒR�(�	CÏu¯DÝm�`Ï
� Õ 
*���8Ï�à,½²±c·LÎ8µ-¹c·$¾��8Ï�ÇÞ±�´|³r¾9�`Ïuà)·NÛP·Y½�¾+�`Ïr¯¢Á�·Y½�¾®ÄWÏ9��·YÁ�·LÑ$½Å¾

� ÏNà,½ÀÁ�³�½À»�´C¾Y·Y»aÌ,ë�ÏJà,½ÀÑ$µ�¸c³�½�ÏÊ¯D¸\±�½ÀÉÊºJ¸Jµ-¿�º|ÏYã�ºJÎ�´|»-Á�±�¹c·L±�½À´|»·L±?±�³�º¢çCÇ�è,èWéW¯¢ê?ë ÕYÖ|ÖYÖ �?Î�º\¹�¶Y½À»�¶�Ä�ºJ¸c³�»-´|°À´|¶Y½�º\Á�ÂS´L¹�µ�Î�¾
�|µ�°²Ò ÕYÖYÖ|Ö Ï

� Õ *�h�-Ï��®º\º|¾���Ï?çCµr¾ßç�Ïé¢º\»®¾�·Y»aÌ�ë�Ï�Ç3Á�³�½À½�Ï�ë�·L»aÌ�ç�ÝP¯Wê��ßÓ?·ÉÊºJ¸\±�´L¹�½@�J½À»�¶,±c·Y¼�ºDÎ�ºN·YÁ�µC¹�ºßÂS´Y¹�´|»CÚ Á�½²±�ºDÎ�ºN·YÁ�µC¹�½À»�¶)·Y¼-¼�°À½À¸N·LÚ±�½À´|»�ÁJÏCÇ »iáKÉOÎ(Ñ*âjÎ/ò"Í`õbóKöXø�ø�øL¾Y¼a·L¶|ºJÁm�Nâ�� Ý �7���C¾CÄP³�º�ë�·Y¶Yµ�º|¾ÄP³�ºB»¢º\±�³�º4¹�°]·L»aÌCÁJ¾a¯D¼-¹NÏ ÕYÖYÖ|Ö Ï�¯¢Ým�`Ï
� â Ö � � ÏX��·h¹�±�½�»2·L»aÌ�é)Ï���´L¹�´LÉ|´hÒmÏrÄP³-ºD·Y¸\±�½ÀÉÊºn�`��è,Ð�¿�·YÁ�ºJ¼-°�·L±�º¼-¹�´hÿ�ºJ¸4±NÏ������������������������� "!�!�!� #�$���&%�'( )�*%+�, -����.&�+����/+��0�����1

�������2�3�+����/�4���5+�&6���'+7&�C¾U�7�	�CÏ
� â�������ÏT»Wº\Û�Î%·L»#·L»aÌ#ê!Ïh�ÜºJ°À°À»�º4¹NÏ ¯0Ì-ºJÁ�Ñ Á�µ-¼�¼�´Y¹�±�½À»-¶¸J´|Î�¼-µ-±�º\¹�ÚÞ¿�·YÁ�ºNÌ�½À»m±�º\¹c·Y¸4±�½�´Y»`Û�½²±�³Ô¼a·Y¼�º4¹)Ì-´m¸Jµ-Î�ºJ»m±�ÁJÏ,Ç3»

ámÉ/Î(Ñ*â$Î/òhÍ`õnó ù öÊ¾u¼a·L¶|ºJÁ � 
�� Ý��  Õ ¾+�Ë´|»m±�º\¹�º\Òm¾®ÝP·L°À½ÀÂ{´Y¹�»-½]·$¾
��·JÒR�7� Õ Ïu¯DÝm�`Ï

� â Õ �h�-Ï�éDºJÑ$½�Î�´L±�´Ô·Y»aÌl�`Ï�ç-·L½À±�´Y³®Ï ¯Dµ�¶|Î�º\»$±�ºJÌÜÁ�µ-¹�Â�·L¸JºJÁJÓ�¯Á�¼a·h±�½]·L°À°ÀÒÜ¸J´|»m±�½À»$µ�´|µ-Á,ÛP´Y¹�Ñ`Á�¼a·L¸Jº2Â{´Y¹6³mÒ-¿C¹�½�ÌA¸J´|Î�¼-µ-±�½À»�¶ºJ»$É$½À¹�´Y»�Î�ºJ»m±�ÁJÏLÇ3»�áKÉOÎ(Ñ*â�Î/òbÍ`õnó ù�ù ¾L¼�·Y¶|º\Áâ��-
 Ý â	
 � ¾$ê?½²±�±�Á�Ú¿�µC¹�¶|³®¾-ê!ºJ»-»�Á�ÒC°ÀÉ|·L»�½�·C¾���·JÒM�(�	CÏu¯DÝm�`Ï
� â|â*�T�`Ï|éDºJÁ�»-½�¸cÑ�¾ � Ï���·L¹�±�½À»r¾mé�Ï���º\¹�¶C¾Êé)Ï���´Y¹�´hÉÊ´NÒm¾���ÏÊÝ�´Y°ÀºJ°À°]·$¾à�Ï�à�¹c·LÎ�º\¹N¾�·L»aÌ �¢ÏçC½À°ÀÉÊº\¹�Î%·L»®Ï	ã�½À¶|½²±c·Y°PÎ%·L»�½À¼�µ-°�·L±�½ÀÉÊºJÁJÓ

»Wº\Ûä±�´NÒCÁ2±�´Ü±�³-½�»-Ñ Û�½²±�³rÏ Ç3»�áKÉOÎ(Ñ*âQÎ/ò Í`õnó ù�ÿ ¾D¼a·L¶|ºJÁÕ 
X� ÝCÕ 
��m¾j�®´YÁW¯D»�¶|º\°�º\ÁJ¾�ÝP·L°�½²Â{´Y¹�»�½�·$¾r¯¢¼-¹NÏj�7��
$Ïu¯DÝm�`Ï
� â	�-�h��Ïmç$±�¹�´YÎ�Î�ºJ»®ÏX� ³-ºJ»8±�³�ºß½À»m±�º\¹�ÂS·Y¸Jº�½ÀÁ�·W±c·L°ÀÑC½À»-¶)Ì-½À»�´YÁ�·Yµ-¹NÓ

�®ºN·h¹�»�½À»�¶W·Y¸\¹�´YÁ�ÁÎ�ºNÌ-½�·ßÛ�½²±�³�¯¢¸4±�½é��·h±�ºJÁU�P·h¹�»�º\ÒuÏCÇ3»�áKÉOÎ(Ñ*â
Î/ò"Í`õbó ù�ÿ ¾Y¼a·Y¶YºJÁ Õ 
	
 Ý$Õ  � ¾X�®´YÁ�¯¢»-¶|ºJ°ÀºJÁJ¾ÊÝP·Y°À½²ÂS´L¹�»�½�·C¾$¯D¼-¹NÏ
�(	�
CÏa¯DÝm�`Ï

� â � ��ë6Ï�ç$µ��Jµ-ÑC½P·Y»aÌ�ë6Ï�à)·h±�´-Ï ¯¢°À¶|´���°À´m¸4Ñ�Ó<¯ ±c·Y»-¶|½À¿�°Àº�¼C¹�´YÚ¶Y¹c·LÎ�Î�½�»-¶W°�·Y»-¶|µ�·Y¶|ºm� ·W±�´m´Y°�ÂS´L¹�¸J´Y°À°]·L¿�´Y¹c·h±�½�É|ºW°ÀºN·L¹�»-½À»�¶-ÏÇ3»¯ámÉ/Î(Ñ*âJÎ/ò·Ï ß È � Ï ß8� ÐXÉOÎN×�È�Ë-Ä:99Î�Ü�Î Í�Î-Ä(ò(È�ÉOÈ�Ä�ÑNÈ4¾�¼a·L¶|ºJÁÕ �� Ý â Ö â$¾+�(	|âCÏ
� â � ��ë6Ï�ç$µ��Jµ-ÑC½P·Y»aÌ�ë6Ï�à)·h±�´-Ï ¯¢°À¶|´���°À´m¸4Ñ�Ó<¯ ±c·Y»-¶|½À¿�°Àº�¼C¹�´YÚ¶Y¹c·LÎ�Î�½�»-¶)°]·L»�¶Yµa·Y¶YºWÂS´L¹�¸J´|°À°�·Y¿�´L¹c·L±�½ÀÉÊº,°ÀºN·h¹�»�½À»�¶CÏÇ3»<áKÉOÎ(Ñ*â

Î/ò �$Û Ø<;YÈ�Ú-Å�Ë ù=� ¾>��·Y»-¸J´|µ-ÉÊº\¹N¾�ÝP·Y»�·|Ì-·C¾`�7�-�-Ï
� â��(�h�¢Ï!Æ¢°À°�Î�º4¹8·L»aÌAë�Ï�Ç Á�³�½À½�Ï*ÄP³-º2Î�º4±c·YãJ��çCà�Ó`�Ë´$Ì-º\°�Á8·Y»�Ì¼-¹�´L±�´Y±3ÒC¼�ºJÁrÂS´L¹!±c·Y»-¶|½À¿�°Àº�µ-Á�º\¹!½À»m±�º\¹�ÂS·Y¸JºJÁJÏ$Ç »�ámÉ/Î(Ñ*â�Î/ò�Â�óNã Þ

ù�� ¾-¼a·L¶|ºJÁ Õ|Õ â Ý$Õ â Õ ¾��P·Y»Cå¾a¯D°À¿�º\¹�±c·C¾aÝP·Y»�·|Ì�·$¾uÐW¸\±NÏ��(	��mÏ
� â�
*�h�¢ÏYÆW°À°ÀÎ�º\¹N¾Êë�Ï|Ç Á�³�½À½�¾$·Y»�Ì8ã8ÏÊèW°]·LÁJÏ�Î�ºNÌC½]·L¿�°À´m¸cÑCÁJÓ!ê?³mÒCÁ�½À¸N·Y°¸J´|»m±c·L½�»-º\¹�ÁJ¾�±�¹c·L»�Á�¼�´L¹�±�ÁJ¾�·Y»�Ì ¸J´Y»m±�¹�´|°ÀÁ�ÂS´Y¹%´Y»�°À½À»�º�Î�ºJÌ-½�·CÏÇ3»¯ámÉ/Î(Ñ*âBÎ/ò<ãXó-ôBô]å[Ùbá]õ ù	ÿ ¾ß¼a·L¶|ºJÁ%â��	 Ý â�
 � ¾WÐ¢¹�°�·Y»�Ì-´-¾

� °À´Y¹�½�Ì�·$¾��|µ-°ÅÏ��(	�
$Ï
� â�*�h�-ÏCÆW»�Ì-º\¹�ÑÊ´+?�º\¹D·L»aÌ%ë6ÏCÇ3Á�³-½�½�Ï�ÆD¹�¼®Ó?¯�°�µ-Î�½À»�´|µ-Á�ÚÅ±c·Y»�¶Y½À¿�°ÀºÛP´L¹�ÑC¿�º\»�¸c³�ÂS´Y¹�µ-¹�¿a·L»<¼�°�·Y»-»�½À»�¶2·Y»�Ì<Ì-ºJÁ�½À¶|»rÏ�Ç »táKÉOÎ(Ñ*â]Î/ò

Í`õnó ù�ù ¾m¼�·Y¶YºJÁPâ	
 �*Ý â�YâC¾-ê?½²±�±�Á�¿-µ-¹�¶|³r¾$ê!ºJ»-»�Á�ÒC°ÀÉ|·L»�½�·C¾���·JÒ
�(	�CÏa¯DÝm�`Ï

� � Ö �h�-ÏuÆW»�Ì-º\¹�Ñ|´�?�º\¹N¾��¢ÏuÆW°À°ÀÎ�º\¹N¾u·L»aÌ*ë6Ï�Ç Á�³�½À½�ÏJ��Î%·Y»-¸J½À¼a·L±�ºJÌ¼�½²áCºJ°ÀÁJÓ�é¢ºN·L°²ÚÞÛ�´Y¹�°�ÌÜ¶Y¹c·L¼�³-½�¸\Á6½À»A±�³-º�°Àµ�Î�½À»�´Yµ�Á�¹�´m´|Î�Ï	Ç3»
ã�ó-ôBô�åbÙ[á]õ ù�ù Í�Î	Ä7ò(â�ámÉ/Î(Ñ*â�¾-¼a·Y¶YºJÁ�â�
 �(Ý â� Õ ¾j�®´YÁD¯¢»�¶Yº\Ú°ÀºJÁJ¾�ÝP·L°À½ÀÂ{´Y¹�»-½]·$¾r¯¢µ-¶-Ï��(�	CÏ

� ������é�Ï���·L»m±N¾�à�ÏPê!Ï � ½ÀÁ�³-ÑC½À»r¾W¯)ÏßèWµLÿ�·h¹N¾�·L»aÌî�¢ÏK�?Ï�ë�·L¹�¹�½²ÚÁ�´|»rÏÒ��¹�½�Ì-¶Y½À»�¶�¼�³mÒCÁ�½À¸N·Y°¢·Y»�Ì ÉC½²¹�±�µ�·Y°�ÛP´Y¹�°�ÌCÁ	Û�½²±�³ ºJ°ÀºJ¸\Ú±�¹�´|»-½�¸)±c·Y¶YÁJÏ,Ç3»RáKÉOÎ(Ñ*âKÎHòTÍ`õbó ù�ù ¾r¼a·L¶|ºJÁ�â�� Ö(Ý â����$¾!ê?½²±�±�Á�Ú¿�µC¹�¶|³®¾-ê!ºJ»-»�Á�ÒC°ÀÉ|·L»�½�·C¾���·JÒM�(�	CÏu¯DÝm�`Ï
� � Õ �%ÄWÏB�A¹�º\»�Á�¸c³;·L»aÌ �`ÏQ��½ÀÁ�ºJ»$¿�º\¹�¶-Ï ÄP³�º ¼C¹�´|¶L¹c·YÎ�Î%·Y¿-°Àº³�½À»�¶Yº|Ó Ä®´hÛP·L¹cÌ ¸J´|Î�¼-µ-±c·L±�½À´Y»a·Y°À°²Ò ºJ»�³�·Y»-¸JºNÌ�¸\¹c·LÂ]±�ÁJÏ#Ç3»

ámÉ/Î(Ñ*âJÎ/òîÂjóNã Þúù�ÿ ¾�¼a·Y¶YºJÁx
	 Ý  � ¾�ç-·L» � ¹c·L»�¸J½ÀÁ�¸J´C¾�ÝP·L°À½ÀÚÂS´L¹�»�½�·C¾�»W´hÉ�Ï��7�	
CÏ
� �Êâ*�%ê!Ï��P·h¹�½�»2·L»aÌ%ë6Ï$Ç3Á�³-½À½ÅÏ!Ä�´|µ-¸4³aÝ�´|µ-»$±�º4¹�ÁJÓ�ã�ºJÁ�½À¶|»-½�»-¶6½À»m±�º\¹�Ú·Y¸\±�½ÀÉÊºDºJ°ÀºJ¸\±�¹�´Y»�½À¸D°]·L¿�ºJ°ÀÁ�ÂS´L¹ß¼�³mÒCÁ�½À¸N·Y°�¸J´|»m±c·Y½À»-º\¹�ÁJÏrÇ3»TáKÉOÎ(Ñ*â

Î/òtÍ`õbó ù�ù ¾ß¼�·Y¶|º\Á	â �ÊÕ7Ý â � C¾Wê?½²±�±�Á�¿-µ-¹�¶|³r¾�ê!ºJ»-»�Á�ÒC°ÀÉ|·L»�½�·C¾
��·JÒR�7�	CÏu¯DÝm�`Ï



� ½À¶|µC¹�º �|ÓA¯¢½ÀÁ�³9� Á�×/��µ-½À°]ÌC½À»�¶±��°À´m¸cÑCÁ�Ù � Õ �ÅÏ ¯ ¼-³mÒ-Á�½À¸N·L°¢¿-°À´m¸4ÑÁ�±�¹�µ�¸4±�µ-¹�º%·Y»�ÌÜ½²±�Á6¸J´YÎ�¼�µC±�ºNÌ`Á�³�·Y¼�º%·L¹�º2Á�³�´NÛ�»rÏ�éDºJ¼-¹�´$ÌCµ�¸JºNÌÂ{¹�´YÎ � � Ö �ÅÏ

� ½À¶|µC¹�º Õ Ó?ÄP³-ºË×�èWº\´|Î�º\±�¹�Ò�ãWº æ »-½�»-¶8ê¹�´m¸JºJÁ�Á�´L¹�Á�Ù�´YÂ�¯¢»�·Y¶|»-´|Á�Ú±�´|µr¾?ã�º\ÛPº4Òm¾�·L»aÌ�ê·L±�º4¹c· � ���ÅÏ�ÄP³-½�Á�ÝßÝ�à�Ûß·LÁ�´Y¹�½À¶|½À»�·Y°À°²Ò ÌCº\ÚÁ�½À¶|»-ºNÌ2Â{´Y¹�½À»m±�º\¹c·Y¸\±�½ÀÉÊº¢¶|ºJ´YÎ�º\±�¹�Ò%½À»�¼-µ-±N¾$Î�ºJÁ�³2¶|ºJ»-º\¹c·L±�½À´Y»®¾�·Y»aÌ±�³�º�´|¼-±�½ÀÎ%·L°-¼�·L¹c·Y°À°ÀºJ°-Á�´|°Àµ-±�½À´|»8´YÂ�¼�·L¹�±�½�·Y°�Ì-½²åuº\¹�ºJ»m±�½�·Y°CºNÍmµa·h±�½�´Y»�ÁJÏÄP³�º æ ¶|µ-¹�º�Á�³-´hÛ�Á�·�¼�³mÒCÁ�½À¸N·Y°-Á�±�¹�µ�¸\±�µC¹�º¢·L»aÌ8±�³-ºß¸J´Y¹�¹�ºJÁ�¼�´Y»aÌC½�»-¶¸J´YÎ�¼�µ-±�ºJÌ2Á�±�¹�µ-¸\±�µ-¹�º|Ï

� ½À¶|µC¹�º�âCÓ¢ÄP³-º6¸J´hÉÊº4¹�½ÀÎ%·Y¶Yº6Â{¹�´YÎ ÙbÄ � Æ-Î�Ì ÐXÏ}Å�Î-Ä�Ë	É ð ÙbÉ/Ñ ß ÅÇÏ?ÈOÑ7Ø
Ï}ÐXÉ�È4¾-¿mÒh�|´|³-» � ¹c·-�Jº\¹N¾$Û�³�½À¸c³ËÁ�³-´hÛ�ÁP±�³-ºË× ÆW»�½ÀÉÊº4¹�Á�·Y°®Ý�´|»-Á�±�¹�µ�¸\Ú±�´Y¹N¾ Ù2´|»-º6´LÂ�Á�º\ÉÊº\¹c·Y°?ÝßÝ�à,Á�Ì-ºJÉÊº\°�´Y¼�ºNÌ�¿mÒ � ¹c·-�Jº\¹�·Y»aÌ*³-½�Á¢¸J´|°²Ú°ÀºN·Y¶Yµ�ºJÁ�Â{´Y¹2·`ÉY·L¹�½Àº\± Ò�´YÂ)·h¹�¸4³-½²±�ºJ¸\±�µ-¹c·L°�Î�´$Ì-ºJ°À½À»�¶A·Y»aÌ Ì-º\Á�½�¶Y»·Y¼-¼�°À½À¸N·L±�½À´Y»�Á � � � �ÅÏ

� ½À¶|µC¹�ºi�-Ó¢ÄP³-ºg�x��é"�±��°À´m¸cÑCÁ � �m¾ � �ÅÓ�·�¼-³$ÒCÁ�½À¸N·L°¿�°À´m¸4ÑËÁ�±�¹�µ�¸\Ú±�µ-¹�ºA¸J´|Î�¼C¹�½�Á�½À»-¶ �
 ¿-°À´m¸4Ñ$Á7�2·Y»�Ì ¹�ºJ»�Ì-º\¹�½À»-¶|Á<´YÂ�±�³-ºÜÉ$½À¹�±�µ�·Y°Î�´$Ì-º\°�¹�ºJ¸J´hÉÊº\¹�ºJÌ*Â]¹�´|Îä±�³�º�Á�±�¹�µ�¸\±�µC¹�º|¾u´|»-º8°À½²±�º\¹c·Y°?·Y»�Ì*´|»�º�½À»-Ú±�º\¹�¼C¹�º\±�ºNÌrÏDÄP³-º6°À½²±�º\¹c·L°!¹�ºJ»aÌCº\¹�½À»�¶%µ�Á�ºJÁW·YÁ�Á�´m¸J½�·h±�ºNÌÔÁ�³�·Y¼�ºJÁW·Y»�Ì¸J´Y°�´L¹�Á�±�´,¹�ºJ»aÌCº\¹?±�³�ºD¿�°À´m¸4Ñ$ÁJÏ?ÄP³-º¢É$½²¹�±�µa·L°�Î�´$Ì-º\°a½ÀÁP·Yµ-¶|Î�ºJ»m±�ºNÌ·YµC±�´|Î%·h±�½�¸J·Y°À°²Ò	Â{´Y¹�±�³�º,½À»m±�º\¹�¼-¹�º4±�ºNÌ2¹�ºJ»�Ì-º\¹�½À»-¶-Ï


	Title Page
	Title Page
	page 2


	Computational Construction Kits for Geometric Modeling and Design
	page 2
	page 3
	page 4
	page 5


