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S: Smoother
D: Defect
R: Restriction
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script files grid files

main program, geometry, boundary conditions, problem coefficients

application level

user data layout definition (format)

discretizations error estimators solvers

problem class library

interfaces

• graphics device drivers
• basic I/O

utilities • memory management
• fifo
• miscellaneous

low level grid management, multigrid data structure

grid I/O
grid refinement

ug library

user interface
command interpreter

device independent
graphical output
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 X¨± ´ £q¥�«~ �µ_¦p¢�°^©�¦�§G¬'°[ X®[£q¥�µe£6 ¨¬'£�¥K§^¡"£/°}² ß º æ[ã�§j®[£q¥K§}µe£8ªn°^®[£q¥²K ß ¦V¡�£q¤¨¦w§} ¨ª,¡�§}ÂO«� �µ�¡"¢¨£
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0.01 mm

Zoom

Dirichlet 0.0

DDDDDD

N

N N N N N N

N

D: Dirichlet 1.0
at "wires"

N: Neumann b.c. between wires

4 mm

Ï�«�µe¨¥"£�ã3�[ç�¥"° ´ ¯~£6± ªa£ ¹  �«~¡"«�°e �ÁO¬'°X§}¥K¦p£�µ[¥"«�ª2§} ¨ª2¾6°O°e± ²¼°e¥*¡�¢�£�ª�¥"«~²ë¡s¬K¢¨§e± ´ £q¥*¤¨¥"° ´ ¯~£6±�º

¦p±2°O°}¡�¢�£q¥>©�«{¡�¢_ªa°^©� O©�«� ¨ª� O�± ´ £6¥"«� �µ ´ a¡>©�«~¡"¢¨°ea¡*¬'°X§}¥K¦p£�µ[¥"«�ªG¬q°e¥�¥"£8¬r¡"«�°e G§[¦�§�¦p°[¯~®[£q¥8Á
©w£�£6 ¨ªÇ�¤�©�«{¡�¢Ê§|¬q°e O®e£6¥"µ[£q ¨¬q£�¥K§^¡�£�°}² ß º æIK[æ�§[¦G©s£q¯�¯zºBÅ�¢�«�¦_¬q°e  ¹ ¥�±,¦�¡"¢¨£�°[a¡"¯�«~ ¨£6ª
¬'°e �¬'£q¤�¡�°e²>¥�° ´ ¨¦V¡�±_�¯{¡�«{³9µe¥�«�ªIº3M�£6¦"�¯~¡�¦�°e²\C[ª
¬q°e±2¤�a¡K§^¡�«~°[ ¨¦�¬q§e  ´ £�²¼°e� �ª�«� ÇÐ ä^ÓRº

ía`.} ©�uAh8¦Lp¤§O{~d��Ï��yVu
Å�¢�«�¦�¤�¥�° ´ ¯~£6±�¦"°e¯�®e£8¦�¡�¢�£z��§}¤�¯�§e¬q«�§e t  ¬ ��� ß «~ T¡"¢�£2ªa°e±,§e«~ |µ[«~®[£q  ´ ¸�Ï>«~µ�º�ãaº$Å�¢�£
´ °[� ¨ª�§e¥"¸�¬'°e �ªa«{¡�«~°[ ¨¦*§e¥"£�°e²�$�«�¥"«�¬K¢�¯�£'¡w§e ¨ª�â�£q¨±2§e � 2¡V¸O¤�£�§e¦�«� ¨ªa«�¬q§}¡"£6ª2«� 2¡"¢¨£ ¹ µ[�¥"£[º
Å�¢�£s²¼£6§^¡��¥�£s°e²�¡�¢�«�¦B¤�¥"° ´ ¯�£q± §e¥"£w¡"¢�£�¦"±,§}¯�¯a©�«~¥�£6¦B©�«~¡"¢�$�«~¥�«�¬K¢¨¯~£q¡ ´ °[� ¨ª�§e¥"¸G¬q°e ¨ªa«~¡"«�°e �¦
¡"¢¨§}¡/±n¨¦p¡ ´ £G¥"£8¦p°[¯~®[£6ª�°e 
¡"¢¨£n¬'°X§}¥K¦p£�µe¥�«�ªIº�Å�¢�£n¦"±,§}¯�¯~£8¦V¡�©�«�¥"£�¢�§e¦�§2¥K§eªa«�¨¦�°e² ß º ß[ß ã
±�±�Áa©�¢�«�¯�£�¡"¢�£�©�¢�°[¯~£�¬K¢¨§}± ´ £6¥�«�¦aK�±2±É©�«�ªa£�§} ¨ª¿Û�±2±�¡�¢�«�¬KÂ4º¨»a°�°[ �£�¢¨§e¦s¡�°n¡�¥�§[ªa£
°}¶ ´ £'¡V©s£q£6 
§2¬'°X§}¥K¦p£�µe¥�«�ª�©�«~¡"¢
²¼£q© � �ÂO �°^©� ¨¦ ´ a¡/§�¯�§e¥"µ[£�§[¦p¤4£6¬'¡�¥K§^¡�«~°2«� �µ[¥"«�ª
¬'£q¯�¯�¦
§} ¨ª�§n¬'°X§}¥K¦p£�µe¥�«�ª�©�«{¡�¢�£6·X¨§e¯I¦p«�¾q£8ª2¡"¥�«�§e �µe¯�£6¦ ´ a¡�§n¯�§e¥"µ[£/ O�± ´ £q¥�°e²�� �ÂO �°^©� ¨¦6ºaÅ�¢�£
µe¥�«�ª2«� �Ï>«~µ�ºOãG«�¦w§G¥�£6§[¦p°[ ¨§ ´ ¯�£�¬'°[±2¤�¥"°[±2«�¦"£�©�«{¡�¢�ÒXã� �°aªa£6¦w§} ¨ª|ÛeÛ8Ñ�¡�¥"«�§} ¨µe¯�£6¦ ´ a¡�¦p¡"«�¯�¯
§e¦"¤�£8¬r¡�¥�§}¡"«�°[¦�§e¥"£�¯�§e¥"µ[£�§} ¨ª
§�¥"° ´ ¨¦p¡�¦"±2°O°}¡"¢¨£q¥�«�¦�¥"£8·[¨«~¥�£6ªIº

Å>§ ´ ¯~£ýK�¦"¢�°^©�¦�¡�¢�£_¥�£6¦"�¯~¡�¦�°}²*±_�¯{¡�«~¤¨¯~«�¬q§}¡"«�®e£_§e ¨ªT§[ª�ªa«~¡"«�®e£_±n�¯~¡"«�µe¥�«�ª|©�«{¡�¢¿¦"£q®X³
£q¥K§}¯*ªa«~¶4£6¥"£6 X¡�¦"±2°O°}¡"¢¨£q¥K¦�§}¤�¤�¯�«�£6ªo§^²ë¡"£6¥ C�Á¯K�ÁËã
§} ¨ªÄä
¯~£6®e£6¯�¦�°e²w� �«~²¼°e¥�± ¥�£ ¹  �£q±2£q X¡8º
»O¤�£8¬'« ¹ ¬q§e¯~¯�¸Ç¡�¢�£�¦p±2°O°}¡�¢�£q¥K¦�©w£6¥"£�ª�§}±2¤4£6ª E §e¬q° ´ «�©�«~¡"¢98�� Ñ;:(C�Ôzª E §e¬ × Á/Ôz¦p¸O±2±2£'¡"³
¥"«�¬ × *�§e��}³V»O£q«�ªa£6¯*Ô¼µ[¦6Á¨¦"µ[¦ × §} ¨ª
�*��á ©�«{¡�¢�°ea¡�±2°aªa« ¹ ¬q§}¡"«�°e �§} �ª�©�«~¡"¢�<�� ßA� CXã�Ô?�*�ËáGÁ
�*�Ëá)é × º3¨o£�±2§eÂe£�¡"¢¨£�²¼°e¯�¯~°^©�«� �µ�¥"£6±2§e¥"Âa¦��
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Å�§ ´ ¯~£�K|�3M�£6¦"�¯~¡�¦�²¼°[¥�ªa«~¶4£6¥"£6 [¡/¦"°e¯�®e£6¥E(}¦p±2°O°}¡�¢�£q¥�¬'°[± ´ «� ¨§}¡"«�°e ¨¦s²¼°[¥�¡"¢�£nª�¥"«~²ë¡/¬K¢¨§}± ´ £6¥
¤�¥"° ´ ¯�£q±�º�Ì��¯~¡"«�µe¥�«�ªÜª�§^¡K§3��ÔzÑ�Á Ñ�Á � × ¬q¸O¬q¯~£¿²¼°e¥ E §e¬q° ´ «�¦"±2°X°e¡"¢�£6¥6Á�= � ÛT²¼°[¥
§e±�µ[±�Á
ÔzÑaÁuÑaÁ � × ¬'¸a¬'¯�£�²¼°[¥w§}¯�¯¨°e¡"¢�£6¥w¦"±2°X°e¡"¢�£6¥�¦6Á}«� �«~¡"«�§}¯$¦p°[¯~a¡�«~°[ ª��� ß Áe O�± ´ £6¥�¦w§}¥�£�«{¡�£q¥K§^¡�«~°[ ¨¦
²¼°e¥�§�¥�£6ª�¨¬r¡�«~°[ �°e²$¡"¢�£�¥�£6¦"«�ªa¨§}¯ ´ ¸�Û ß ¼�* «� 2¡"¢�£�£6¨¬'¯�«�ªa£6§e , �°e¥�±�ºeÅ�¢�£�µ[¥"«�ª� �°aªa£6¦�¢�§j®e£
´ £6£q �°e¥Kªa£6¥"£8ª�¯�£�a«�¬'°[µe¥K§}¤�¢�«�¬q§e¯~¯�¸eÁa«~¡"£6¥�§}¡"«�°e � O�± ´ £q¥K¦�£���¬'£q£8ªa«� �µ�Û ß[ß §}¥�£�±2§e¥"Â[£6ª�©�«{¡�¢
§} �§e¦p¡"£q¥�«�¦pÂ$Á�ªa«�®e£6¥"µ[«~ �µ�«~¡"£q¥K§^¡�«~°[ ¨¦�§}¥�£�±2§e¥"Â[£6ª�©�«{¡�¢�>�º

¢�«�µe¢¨£6¦p¡�¯~£6®e£q¯ C K ã ä
µ[¥"«�ª� �°aªa£6¦ CeÒ ß æ Û�KOå^ÒXã ã}Ò[ÑÛK¨Û ÑÛC¨ÛeÛ8äeæ

±2±2µe± ª E §[¬ ? ? ? ?
µX¦ å^æ æeæ ? ?
¦"µ[¦ K[Ò ã}æ ä[ä å ß
�*��á CIC > > >
�*��á)é æ æ æ æ

±2±2µe±��¬'µ ª E §[¬ C�Û CeÒ K°C K°C
¦"µ[¦ Û�C Û6ä Û^å Û8Ò
�*��á Û ß > > >
�*��á)é ä ä ä ä

§}±2µ[±u�¬qµ ª E §[¬ å0K æeæ ? ?
¦"µ[¦ Ceä K[ä ãIC ãXå
�*��á ä[Ñ > > >
�*��á é Ñ ß Ñ(K Ñ[ã Ñeä

Ûeº Î «� ¨ªa£6¤�£6 ¨ªa£6 [¡2¬'°[ X®[£q¥�µe£6 ¨¬'£�«�¦n°e �¯�¸Ä§e¬K¢�«�£q®[£6ª¿©�«{¡�¢Ç¡"¢�£��*�Ëá é ¦"±2°X°e¡"¢�£6¥6º�Å�¢�£
°[¤a¡"«�±,§}¯�®^§e¯~�£�©s§[¦@< � ß3� C[ã ´ �¡n¡"¢¨£�¬K¢�°[«�¬q£�«�¦n �°}¡_®e£q¥�¸¿¦"£q �¦p«~¡"«�®e£�§e ¨ªÇµ[°X°aª
¥�£6¦"�¯~¡�¦�§}¥�£�§e¬K¢�«�£q®[£6ªG©�«~¡"¢2®^§}¯��£8¦ ´ £q¡V©w£6£q  ß ºuÑ�§} ¨ª ß ºuãaº}Å�¢�«�¦�¬'°[¥"¥�£6¦"¤4°e ¨ª�¦> �«�¬'£6¯~¸
©�«~¡"¢
¡"¢¨£�¡"¢�£6°e¥�¸�«~ ÄÐ Ñ}ÒjÓ9º

Ñaº�Å�¢�£2§eª¨ªa«{¡�«~®[£_±2£q¡"¢�°aªT¦"¢�°^©�¦�·X¨§}¯�«{¡K§^¡�«~®[£q¯�¸�¡"¢�£2¦"§e±2£ ´ £q¢¨§j®O«�°e�¥�§e¦/¡"¢¨£�±_�¯~¡"«~³
¤�¯�«�¬q§^¡�«~®[£�±n�¯~¡"«~³Rµ[¥"«�ª�±�£q¡"¢�°aª ´ a¡�¢�§e¦�©s°e¥K¦p£� O�±2£q¥�«�¬6§}¯I£'Ã�¬q«~£6 ¨¬'¸[º

C�º�Ì�¨¯{¡�«~¤�¯�«�¬q§^¡�«~®[£�±_�¯~¡"«~³Rµ[¥"«�ª<©�«~¡"¢ §¿¦"¸O±2±�£q¡"¥�«�¬Ú*�§e��}³V»O£q«�ªa£6¯s¦"±2°X°e¡"¢�£6¥2¨¦p£8ªÊ§[¦
¤�¥�£6¬q°e ¨ª�«{¡�«~°[ �£q¥�«~ n§�¬'°[  E �µ[§}¡"£*µ[¥�§[ªa«�£q X¡Ë±2£'¡�¢�°aªG«�¦�¡�¢�£w°[ �¯�¸�¬q°e± ´ «~ ¨§}¡"«�°e Gµ[«~®O«� �µ
§e¯�¦"°�¥"£6¯�§}¡"«�®e£q¯�¸/¦�§^¡�«�¦p²?§e¬'¡"°e¥�¸�¥�£6¦"�¯~¡�¦6Á ´ £6«~ ¨µ�°e �¯�¸�§s²?§[¬r¡�°e¥DC�¦"¯~°^©s£q¥$«� G¬'°[±�¤¨a¡�§}¡"«�°e 
¡�«~±2£�¡"¢�§} �¡"¢�£��*��á)é�¦p±2°O°}¡�¢�£q¥8º

K¨º�Å�¢�£�ªa«~®[£q¥�µe«� �µ�«~¡"£q¥K§^¡�«~°[ Ä²¼°e¥_�*�Ëá�©�«~¡"¢�°[a¡_±2°aªa« ¹ ¬q§}¡"«�°e <¬6§}  ´ £�£�a¤�¯�§}«� �£8ª ´ ¸
§[¬q¬'¨±n�¯�§^¡�«~ �µ�¥�°e� ¨ª�°}¶|£q¥�¥�°e¥K¦qºa»O«� ¨¬'£�¡�¢�£�µe¯�° ´ §e¯I¦V¡�«{¶$ �£6¦�¦�±,§^¡�¥"«���«�¦�¦p¸O±2±2£'¡�¥"«�¬
¤4°[¦"«{¡�«~®[£Tªa£ ¹  �«~¡"£ ´ a¡ �«ß(Ð�§} ÜÌ�³R±,§}¡"¥�«��âªa�£¿¡"°Ê° ´ ¡�¨¦p£o§} �µ[¯~£8¦,¡�¢�£¿ªa«�§}µ[°e ¨§e¯
£6¯~£6±�£6 X¡�¦G«� Ç¡�¢�£��*��áÉªa£8¬'°e±2¤4°[¦"«{¡�«~°[ <¬q§e  ´ £8¬'°[±�£�®e£q¥�¸Ä¦p±,§}¯�¯�©�¢¨«�¬K¢<¯�£6§[ª�¦�¡�°
«� ¨¦p¡�§ ´ «~¯�«{¡�«~£8¦qº�Å�¢�£
±2°aªa« ¹ ¬q§^¡�«~°[ �¢�£6¯~¤�¦_«� Ê¡"¢�«�¦2¬q§e¦"£�¡�°O°¨Á�¦p«� ¨¬q£�«~¡,£q �¯�§}¥�µe£8¦�¡"¢¨£
ªa«�§}µ[°e ¨§e¯zº
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z [�÷Û[��Z[/���º[~^
Ð{ÛqÓBADCFE�CFG1HJILKNMFOPC�Q/CFR$SLTVU�IXWYMFZ�C@[]\ ^V_X^�IXW;HJIXWY` � Þ3×baùÑ¡×#Ú.ÕÛÚ.Ô,ÞiÑ¡Ô,Õ(ÏgËoÕr��Ño�
Í FµÏÓÐ�Ñ¤HÛÚ�Ñ¡Ü Í ×#ÐÞ3ß�Ü2Á�â/�±2£q¥8º¨Ì|§^¡�¢�º�Á�c É ÁµKXÑXå8³rKXãeÒ�ÔVÛ8æeÒ[Ò × º

Ð Ñ^ÓBADCLEdCXG1HJIJKe`%f]Ç �VÍhg�iV� �9ß��,Ð.� ÕÛÚ.×NÒAÕIÔbÍIÕ�Ht×��#ß(Úg�9ß(Ï¤Ö�Ñ?�iH�×9Ï�ÏÓÑ Ò«Ð�Ñ¡ÔºÒ3ÕÛÚ�Ð�Ñ¡ÕÛÏDÜ(Ñ �~×9Ú.×��AÙ
Ð�Ñ¡Õ(Ï¦×b�9FAÕ(Ð�Ñ¡ß��f�#à'èÙ�9×#Úb� g FµÑ¡ÜI×PjÛà2ktà$»O�8�/ÌÇÁ�ç*¢�«�¯�§[ªa£q¯�¤�¢�«�§�ÁIÛ8æeæ ß º

Ð C}Ó@l�CmGnH�\oWXpqHJI�Mmr�Cmrd^�S�s7M%t�C;uvpqW%WXSLwF` � ÜIÕ,Ò«Ð�Ñ�Ö�Ñ�Ð&��Õ��«ÜyxoßU�9F���Ð.��×E�b�9à'�] D�C��ª�§}¤a¡�«~®[£
Ì�£q¡"¢�°aª�¦6ÁOç*¥�°O¬q£q£8ªa«~ ¨µ[¦�°e²I¡"¢�£gâ�«� [¡�¢Ô*Å�/ÌTÌ½»O£6±�«� ¨§e¥6Á=â�°}¡�£6¦w°e �â/�±2£q¥�«�¬6§}¯4Ï�¯��«�ª
Ì�£8¬K¢¨§} ¨«�¬6¦qÁ��/«�£q©s£qµ���£6¥"¯�§}µ�Á�"w¥K§}¨ ¨¦"¬K¢O©s£q«�µ¨Á4Û6æ[æIC�ÁX¡�°2§e¤�¤4£6§}¥8º

Ð KeÓ@l�C/GnH�\oWXpqHJI�`yfºÕÛÚ.Õ(Ï�Ï4×#Ï � ÜtÕLÒ�Ð�Ñ�Ö(× Í FµÏÓÐ�Ñ¤HIÚ�Ñ¡Ü Í ×9Ð�ÞAß�Ü��#às��¨ M M�£q¤4°e¥"¡6Á*�] X¡"£6¥�ª�«�¦"¾q«~³
¤�¯�«� Jz§}¥�£6¦|{4£6 X¡"¥��± ²}z¨¥ ¨â«�¦"¦"£q ¨¦�¬K¢¨§}²ë¡"¯�«�¬K¢�£8¦ZM�£6¬K¢¨ �£q �ÁXá� �«�®e£6¥�¦"«~¡~z§^¡�À/£q«�ªa£q¯ ´ £q¥�µ¨Á¨Û8æeætC�Á
¡�°2§e¤�¤4£6§}¥8º

Ð ã^Ó@l�C�G1H�\ W%pqH�I�`�Ç¦ß�Ô,ÕÛÏ�Ïe��xo×<�/�«×,Ü × ßÛÏÓFµÐ�Ñ¡ßN� ß8�tèK���E�(ØzØ!×9Ð�Ú�Ñ¡ÔSÕN�«Ü��ýß��AÏ¤Ñ?�«×,Õ(ÚPfNÚ.ßU�9Ù
Ï ×9Ø|�#à��] V��À/§[¬KÂ ´ ¨¦�¬K¢�Ái¨ º~Áµ¨â«~¡p¡��±�Ás*�º�Ô¼£8ª�¦qº × �a�] �¬'°e±2¤�¯�£'¡�£`$/£8¬'°e±2¤4°[¦"«{¡�°e ¨¦w³*Å�¢�£q³
°[¥"¸[ÁC�/¯~µ[°e¥�«{¡�¢�±,¦qÁj§} ¨ª|��¤�¤¨¯~«�¬q§}¡"«�°e ¨¦6Á�â!â/ÏBÌÇÁ^®[°e¯Rº�K�ÛeÁr�/«�£q©s£qµ�ÁC"s¥K§}� �¦"¬K¢O©s£q«�µ¨ÁeÛ8æeætC�º

Ð ä}ÓB��C�G/^m�eM�t�CmuvpqW%WXSLwF` � x~ß��#F���Ð Í FµÏÓÐ�Ñ¤HÛÚ�Ñ¡Ü Í ×9ÐÞ3ß�Ü]�#ß(ÚaÐÞ3×»ÜZßN�AÖ(×,Ô#Ð�Ñ¡ß��|Ù#�ùÑ �ºF���Ñ¡ßN��)�9FAÕ(Ð�Ñ¡ß�� ßN�ÎÏ ß�Ô,Õ(Ï�Ïe�?Ú.×.�]��×,Ü�HIÚ�Ñ¡Ür�9à��] D�R��ª�§}¤�¡"«�®e£¿Ì|£'¡"¢¨°Oª¨¦qÁ�ç*¥�°a¬'£6£6ªa«� �µ[¦�°}²�¡"¢¨£â/«~ X¡"¢�*Å��Ì|Ì »O£q±2«� ¨§}¥8ÁPâ�°e¡"£6¦�°[  â/�±2£q¥�«�¬6§}¯*Ï>¯��«�ªÄÌ�£8¬K¢¨§} ¨«�¬6¦qÁ���«~£6©w£6µå��£6¥"¯�§}µ�Á"s¥K§}� ¨¦�¬K¢O©w£6«~µ�Á�Û8æeætC�ÁX¡"°,§}¤¨¤�£8§}¥8º
Ð åjÓB��CJG/_%HJIJ�LWY` g FµÑ¡Üt×ýÐrß Í FµÏÓÐ�Ñ¤HIÚ�Ñ¡Üd�z×#Ö(×9Ï ßLÒ�Ø!×��AÐ�à�«~ �À/§[¬KÂ ´ ¨¦�¬K¢´¨ º�Á¨ÅË¥�°}¡"¡"£6  ´ £q¥�µ
ánºsÔ?£6ª�¦6º × ��Ì�¨¯{¡�«~µ[¥"«�ª<Ì�£q¡"¢�°aª�¦6º>ç�¥"°a¬q£q£6ª�«~ �µX¦`áPz°e¯� a³]çB°e¥�¾eÁ�Û6æ[Ò�Û[ºV��£6¬'¡"�¥�£�â/°}¡"£8¦n«� 
Ì|§}¡"¢�£6±,§^¡"«�¬q¦6Á�"�ªIº¨æ[ä ß Á�»O¤¨¥"«� �µe£6¥6Á�À/£q«�ªa£q¯ ´ £q¥�µ¨ÁIÛ6æ[Ò[Ñ�º

Ð Ò}ÓB��CJZ�CLG/_%HJw����;^LMJ��CLEdCLlYH�\���pqHJKNML��CX��S|`4fºÕÛÚ.Õ(Ï�Ï4×#Ï Í FµÏ¤Ð�Ñ�Ï ×9Ö(×#Ï(fNÚL×LÔ,ßN�«Ü(Ñ�Ð�Ñ¡ß���×#Úb�rÁ
Ì|§}¡"¢�ºs�w°[±2¤�a¡6º�Á�c�cIÁËÛ'³VÑeÑ�ÔVÛ6æ[æ ßX× º

Ð æ}ÓB��C�Z�C�G/_%HJw����;^LM��JCNEdCNlYH�\~��pqHJKeMN�JCNu9HJIJ�eMeH�IL���JCN�$SBÁ�Ü²ß��|Ö0×9Ú�H°×��ÔL×©×��Ð�Ñ�Ù
ØªÕ(Ð�×E�g�#ß(Ú�ØýFµÏÓÐ�Ñ¤HIÚ�Ñ¡Ü�Õ(Ï H°ß(Ú�Ñ�ÐÞiØ|�Ì�ZÑ�Ð�ÞAß(FµÐ�Ú.×rHIFµÏ Õ(Ú�Ñ�Ð&�eÕ��b�,FµØ~Ò«Ð�Ñ¡ß��f�rÁ*Ì|§^¡�¢�º/�w°e±2¤�º�Ác��IÁ�ÔpÛ6æ[æ�Û × ÁO¤�¤�º�ÑIC��°KOãaº

Ð{Û ß ÓFA]C�l�C�QN^V��U�_X^�ILKJUe`;�aÑ?�dx~×9Ï Õ��iÕÛÐ�Ñ¡ßN����Ö0×9Ú��#Õ�ÞµÚ.×��$�9FµÚ�Çp��F��°Hù×9Ï�ÏÓÑ Ò«Ð�Ño�9ÔLÞA×#ÚN�ùÑ �~×9Ú.×��AÙ
Ð�Ñ¡Õ(Ï HIÏ ×9Ñ¡ÔLÞµF��°H°×��à�Ô?¥"¨¦�¦6º × á/ª¨»�»3M��w°e±2¤��¡�Ì|§}¡"¢�ÌT§^¡"¢�ç*¢O¸a¦/Û[Á ã2Û ß æXÑj³KÛ ß æ[ä_ÔpÛ6æ[ä�Û × º

Ð{Û[Û'ÓF��C�t�_X^�^VIL�VHXSLwd` � Í FµÏÓÐ�Ñ¤HIÚ�Ñ¡Ü Í ×#ÐÞ3ß�ÜÈ�#ß(Ú Í FµÏÓÐ�Ñ Ò«Ú.ß�Ô,×E�b�9ß(Úb�9àå��¤�¤¨¯zº�ÌT§^¡"¢Ëº�w°[±�¤Ëº~Á Ì�� Á�åeãj³]ÒeÒ
ÔVÛ8æeÒeä × º
Ð{ÛjÑjÓBu�CLZdHL��K���SJ\~�(�|` Í FµÏÓÐ�Ñ�Ù¡HÛÚ�Ñ¡ÜªØ!×9Ð�ÞAß�Ü�� Õ��«Ü´ÕLÒIÒ�ÏÓÑ¡Ô,Õ(Ð�Ñ¡ß��f�#à$»O¤¨¥"«� �µe£6¥6Á�"s£q¥�¯�«~ �ÁaÀ/£q«~³
ªa£6¯ ´ £q¥�µ�ÔVÛ8æeÒ[ã × º

Ð{Û�C^ÓBu�CyZdHL�(K���SJ\�����` � ÞA×LßÛÚ�Ñ¡×©F��«Ü���FµØª×9Ú�Ñ�Í�×9ÏÓÏÓÑ Ò�Ð�Ño�9Ô,Þ3×9Ú]�ùÑ �?�#×9Ú.×��AÐ�Ñ¡Õ(Ï HIÏ ×9Ñ¡ÔLÞµF��°H°×��à
Å�£q ´  �£q¥8Á¨»X¡"�¡p¡"µX§}¥"¡6Á�Û8æeÒ[ä�º

Û6ä



Ð{Û�K}ÓBu�C�ZdHL��K���SJ\~�(�|` � Þ3×D�VÚ.×b�#FA×��«Ô����z×,Ô,ß(Ø~Ò3ß��,Ñ�Ð�Ñ¡ß�� Í FµÏÓÐ�Ñ�Ù¡HIÚ�Ñ¡Ü Í ×9ÐÞ3ß�ÜIà*ç�§e¥p¡_����/¤�¤�¯�«�¬6§^¡"«�°e �¡"°u�/ �«�¦p°e¡"¥�°e¤�«�¬Å��·X¨§^¡�«~°[ ¨¦6º�â/�±2£q¥8º¨Ì|§}¡"¢�º�Á�Û6æ[Òeæ¨º
Ð{ÛjãjÓFA]CV�P^�W�WX�;^�_Y` � �«ÕÛÏe�r��Ño�GÕN�«ÜýÔLßÛØGÒAÕ(Ú�Ño�9ßN�©ß��aÚ.×#Ï4Õ��iÕ(Ð�Ñ¡ß��Ô�9ÔLÞA×#Øª×E�ºÑ?�ÝÚLßU�9F��,Ð¦ØýFµÏ¤Ð�Ñ�Ù
HIÚ�Ñ¡Ü ÕN�«Ü�Ò�Ú.×,ÔLßN�«ÜÛÑ�Ð�Ñ¡ßN�«×,ÜýÔ,ßN��æ�FIH°Õ(Ð�× HIÚ.ÕIÜÛÑ¡×�|Ð¦Øª×#ÐÞ3ß�Ür�9àe�] V�}À/§[¬KÂ ´ ¨¦�¬K¢�Á ¨ º�ÁjÅË¥�°}¡"¡"£q �³
´ £q¥�µ¨Á áGºsÔ¼£6ª¨¦qº × �>Ì��¯~¡"«~³W*�¥�«�ª�Ì�£'¡�¢�°aª�¦qÁ\��£8¬r¡"¨¥"£�â/°}¡�£6¦G«� <Ì|§}¡"¢�£6±2§}¡"«�¬q¦6Á\��°[¯zº>æeä ß Á
»O¤¨¥"«� �µe£6¥6ÁaÀ/£q«�ªa£q¯ ´ £6¥"µ�Á�Û6æ[Ò[Ñ�º

Ð{Û8ä^ÓFA]C|�$U�_XIL�LSL��^�_YM|ADC|A@UJpqWL��\�����`!ÄR� � ÜIÕ,Ò«Ð�Ñ�Ö0× g Ú�Ñ¡Ü]x~×.�]��×#Øª×��AÐºÑ?�îÐÞ3×dfaÚ.×E��Ù
×��«Ô,× ß��'Ëoß(F��«ÜtÕ(ÚE�êÇ¦Õ��I×9Úb�9à4ç*¥�£q¤�¥�«~ X¡�»f� Òeæ^³VãaÁV{4�8"�Á�"s£q¥�¯�«~ �ÁIÛ8æeÒ[æ�º

Ð{Û^å8ÓFA]C��|p2^V��K��;^V���JW�MLt�C(u�C(�JC��|^�^LMJt�CVuvpqW%WXSLwFM%�5C�Z�^�p \ p �e`�� Ñ �ºF��9Õ��AÐgÔ,ß��«Ô,×��AÙ
Ð�Ú.Õ(Ð�Ñ¡ß�� Ò«ÚLß8�²Ï4×E���ZÑ�ÐÞiÑ?� Ô,ß(ÚE��×Lß�Ô��(Ðr×�¾Õ���ÜùÏ¤Ñ Ò«Ñ¡Ü~Ò3ÞAÕr�9×ùß��R��Ð�Ú.ÕÛÐ�FµØ Ô,ß(ÚE��×#FµØªàXç*¥�°O¬q£q£8ªIº
�] X¡"£6¥" Ëº¨»O¸O±�¤ËºAM�£q¯Rºf"s«�°[§e¬'¡6º�Ì|§}¡"£6¥6º�ÁIÛ ß ÔVÛ8æeæIC × �w°e X¡"¥�°e¯�¯~£8ª´M�£6¯~£8§e¦"£G»O°a¬'«�£'¡V¸eÁa�] �¬}º

Ð{Û8Ò^ÓBu�C���C$��SJ����^�_Y` � � ×�� Í FµÏÓÐ�Ñ¤HÛÚ�Ñ¡Ü � ÒtÒ«Ú.ß�ÕIÔ,ÞJÐ�ß�Ü²ß��AÖ(×,Ô#Ð�Ñ¡ß��¡fNÚ.ßU�9Ï ×9ØÊ�9àgv�º�w°[±�¤Ëº�ç*¢O¸a¦qº�ÁV¢ � Á3C ß C^³�C[ÑIC�ÔVÛ8æeÒeæ × º
Ð{Û8æ^Ó$£dC�u�CJ¤�U�\ WX^�_X�;^�^LM%ldC�u¥^V\�\�^��;p2IJ�e` Í FµÏÓÐ�Ñ¤HIÚ�Ñ¡Ü × Ô,Þ3×9Øª×E�Ù�#ßÛÚ � Ñ�Øª×#Ù#�z×rÒA×��«ÜI×��AÐ½ �«Ô,ß(Ø~Ò«Ú.×�b��Ñ<�#Ï ×$�ýÕ(Ö�Ñ¡×#Ú�Ù × ÐrßCÍI×���)�9FAÕ(Ð�Ñ¡ß����9àgM�£6¤�°[¥p¡næXÑj³KÛ ß ÑaÁIÏ¨§[¬}º�Å�£6¬K¢¨ �«�¬6§}¯�ÌT§^¡"¢Ëº
§e ¨ªT�] �²Vº~Á\$�£q¯~²ë¡_á/ �«~®[£q¥K¦p«~¡V¸|°e²sÅ�£6¬K¢� �°[¯~°[µe¸[ÁV$�£q¯~²ë¡�ÔpÛ6æeæXÑ × Á�¡�°|§}¤�¤4£6§e¥�«~ Ä�]±2¤¨§e¬'¡G°}²�w°[±�¤Ëºa«~ |»a¬q«~£6 ¨¬'£G§e ¨ªÔ�� �µ¨º

Ð Ñ ß Ód�5C�£dC�ABp§¦�HJ_%H�Á��z×E��Ñ¤HU��Õ��«Ü´ÜIÕ(Ð�Õê��Ð�Ú�FAÔ#Ð�FµÚ.×�ß8��Õ)�,FµÏ�Ï��´ÕIÜIÕ,Ò«Ð�Ñ�Ö0× ØzFµÏÓÐ�Ñ¤HIÚ�Ñ¡Ü)�/�AÑ�Ð�×
×9Ï ×9Ø!×��AÐ/�#ß��,Ð.� ÕÛÚ.×qÁs�!�sÌ ÅË¥K§} �¦qºO°e �Ì|§}¡"¢�º¨»a°}²ë¡V©�§}¥�£eÁIÛ ß ÔVÛ8æeÒIK × Áa¤¨¤�º�Ñ(KOÑ~��Ñ}äÛK�º

Ð Ñ�Û'ÓFA]C©¨(WX^m¦�^�IJ\~UJI�`ÈÄ¥� Ð�ÞA× Ú.ß��#F���Ð&�«×�	� ß8�JØzFµÏÓÐ�Ñ�Ù¡HÛÚ�Ñ¡Ü ÕLÒtÒ«ÏÓÑ¡×,Ü ÐrßxÕ��AÑo�9ßÛÐ�Ú.ß,Ò«Ñ¡Ô
×b�9FAÕ(Ð�Ñ¡ß���� if× Øªß�ß(ÐÞiÑ?�°HIÙ²Õ���Ü � ÒtÒ«Ú.ß��IÑ�ØªÕ(Ð�Ñ¡ß��|Ù�fNÚ.ß,Ò3×9Ú�Ð�Ñ¡×�9àXç*¥�£q¤�¥�«~ X¡gM�« E Âa¦"� �«�®e£6¥�¦"«{¡�£q«~¡
á�¡"¥�£6¬K¢X¡6Áµ¨â«�¦pÂO� �ªa£eÁ�Û8æeæXÑaº

Ð Ñ[ÑjÓFA]C�¨(WX^m¦�^�IJ\~U�I�`��ý×� ×��Ð�Ñ�ØªÕ(Ð�×E�Ýß8�!ÐÞ3×�Ô,ß��AÐ�Ú.ÕtÔ#Ð�Ñ¡ß��t�|FµØ��,×9Ú!ß��«ªDÙ�Ô��IÔ#Ï ×ÝØýFµÏ¤Ð�Ñ�Ù
HIÚ�Ñ¡Ü��ZÑ�Ð�Þ ÕLÒtÒ«ÏÓÑ¡Ô,ÕÛÐ�Ñ¡ßN����Ð�ß�Õ��AÑo�9ßÛÐ�Ú.ß,Ò«Ñ¡Ô�×b�9FAÕ(Ð�Ñ¡ß��f�#à��] V�sÀ�§e¬KÂ ´ ¨¦�¬K¢�Á�¨ º~ÁN¨â«{¡"¡"�±�Á*�º�Ô¼£8ª�¦6º × ���] ¨¬q°e±2¤�¯�£'¡"£Ì$�£6¬'°[±2¤�°X¦p«~¡"«�°e ¨¦6Á���¯�µe°[¥"«~¡"¢�±,¦6Á>¡"¢�£6°e¥�¸eÁ�§} ¨ªÊ§}¤�¤¨¯~«�¬q§}¡"«�°e ¨¦6ºâ'â/ÏBÌÇÁ�®[°e¯¯K¨Û[Á��/«�£q©s£qµ�Á�"w¥K§}¨ ¨¦"¬K¢O©s£q«�µ¨Á4Û6æ[æIC�º

Ð ÑIC^ÓF��C�AB^�SJ\�K�^�I�`$¦"£q£�¡"¢�«�¦�®[°e¯��±2£eº
Ð ÑÛK}ÓF��C4¨(W�¬SL��^�I�` � Ï Ht×C�#ÚLÕ(Ñ¡Ô Í FµÏÓÐ�Ñ¤HÛÚ�Ñ¡ÜÒÀ �¾Íhg Ã i ���#Ò3×9Ú�Ñ¡×��Ô,×E�ÎÕN�«ÜÒÜZßÛØGÒAÕ(Ú�Ño�9ßN���9à�/¤�¤�¯Rº¨Ì|§^¡�¢�º4�w°[±�¤¨a¡6º�Á Ì�� ÁµK�Û6æ^³rKXã�ÛnÔVÛ8æeÒtC × º
Ð Ñ[ãjÓBldCJuv^V\~\ ^V��p2IJ�e` � Ú.ßU�9F���ÐNÕN�«Ü´×.ç?Ô#Ñ¡×��AÐNØýFµÏ¤Ð�Ñ¤HIÚ�Ñ¡ÜªØª×#ÐÞ3ß�ÜIà¨�] V��À�§e¬KÂ ´ ¨¦�¬K¢�Ái¨ º~Á
Å�¥"°e¡p¡�£q  ´ £6¥"µ�ÁqáGºXÔ¼£8ª�¦qº × �jÌ��¯~¡"«~³9µe¥�«�ª�±2£'¡�¢�°aª�¦6º6ç*¥�°a¬'£6£6ªa«� �µ[¦6Á9�Ë£6¬r¡��¥�£]â�°}¡�£6¦Ë«~ nÌT§^¡"¢Ëº
æ[ä ß Á�»O¤¨¥"«� �µe£6¥6Á�"s£6¥"¯�«~ ÄÔVÛ8æeÒXÑ × º

Ð Ñeä^ÓBldC;uv^(\�\�^��;p2IJ�|` � ÞA×,ß(Ú.×9Ð�Ñ¡Ô,ÕÛÏAÕ��«Ü Ò�Ú.ÕIÔ9Ð�Ñ¡ÔLÕÛÏAÕr��ÒA×LÔ9Ð.�Nß8�ºÕoØýFµÏ¤Ð�Ñ¤HIÚ�Ñ¡Ü¾Ø!×9ÐÞ3ß�ÜIà}»O�8��Ìv�º¨»a¬'«Rº�»X¡K§^¡�«�¦p¡6º4�w°[±2¤�º � Á�ÔVÛ6æ[Ò[Ñ × ÁµCeÒOå8³rK ß åaº
Ð ÑXå8Ó$t�CmuvpqW%WXSLwd`;� Ñ�ÏÓÐ�×#ÚE��ÜI×�\×9Ú�Ï ×rHÛF��iHt×��ªÙ × ÔLÞ��«×9Ï�Ï ×RÇ$®ßr�9×9Ú��X®FµÚZHIÚ.ß
¯²× g Ï ×9Ñ¡ÔLÞµF��°HN�	�E�r��Ù
Ð�×#Øª×�à¨Å�£q ´  �£q¥/»OÂO¥�«~¤�¡"£q �¾6�¥�â��±2£6¥"«�Â�"�§} ¨ªoÛ[Á�ÅË£6 ´  �£6¥6Á¨»X¡�a¡p¡�µ[§e¥p¡8Á�Û6æ[æ[Ñaº

Ûjå



Ð ÑeÒ^Ó$t�C�uvpqW%WXSLwF`¥ÄR��ÐÞ3×ýÚ.ß��#F���Ð&�«×�b�ùß�� ½ Çgè¦Ù%��Øªß�ßÛÐ�ÞµÑ?�°H°à$»O�8�/ÌÑv�º4»a¬q«zº$»X¡�§}¡6º4�w°[±�³
¤��¡6º�Á Ìm° Á�äeæ[æ^³påOÛ^å,ÔVÛ8æeÒ[æ × º

Ð Ñeæ^Ó$t�CNuvpqW%WXSLwF`]ÇZÑ?�«×,Õ(Ú´Ñ�Ðr×9Ú.Õ(Ð�Ñ¡ß��f�´Õr����Ø!ß�ß(ÐÞ3×9Úb�ÝÑ?��ØzFµÏÓÐ�Ñ�Ù¡HÛÚ�Ñ¡Ü�Øª×#ÐÞ3ß�Ür�9à>�]±2¤¨§e¬'¡
°e²��w°e±2¤��¡"«� �µ,«~ |»a¬q«~£6 ¨¬'£�§e ¨ªÌ�* �µ[«~ �£6£q¥�«~ ¨µ¨Á Ì ÁIÛ8Ò ß ³]Ñ�Û8ã�ÔpÛ6æ[Òeæ × º

Ð C ß ÓF�JC���S|` Í FµÏÓÐ�Ñ�Ï ×9Ö0×9ÏDÐÞ3×,ß(ÚE�'�#ß(Ú]�]�|Ñ�Ðr×z×9Ï ×#Øª×��AÐ.�#à�Å�¢�£8¦p«�¦qÁs�w°[¥" ¨£q¯�¯�á� �«�®$º~Á�Û8æeÒ[Ò�º
Ð C¨Û'ÓF�JC��$S�` ½ Ðr×9Ú.Õ(Ð�Ñ�Ö(× Í ×9ÐÞ3ß�Ür�ê��� × ÒAÕIÔ,×/�z×LÔ,ßÛØGÒAßr��Ñ�Ð�Ñ¡ß���Õ���Ü × Ff�E��ÒAÕIÔ,×ÔÜZßÛÚ�Ú.×,Ô#Ð�Ñ¡ß�� i� èK�AÑ �b�(Ñ?�iH � ÒIÒ�Ú.ß�ÕtÔLÞaÁ4»O�8��Ì¿M�£q®O«�£q©�Á �sã Ô¡K × Á¨ã}Ò�Ûq³9ä¨Û�C¨Á�ÔVÛ8æeæXÑ × º
Ð CXÑjÓFZ�C�[P\�^�_X^�ILW�HJILW�` ®è��L×9Ú Ü(Ñ¡× � F�	��ÒAÕ(Ï¤Ð�F��iH�Ö(ß��±� Ñ?�AÑ�Ð�×#Ù��NÏ4×#Øª×�|Ð�Ù#xh®Õ(FµØª×��Ñ?�� ×#Ñ�Ï¤ÚX®Õ(FµØª× Ö0×9Úb�9ÔLÞµÑ¡×,ÜI×��«×9Ú²ª«×#Ú��#×9Ñ?�«×9Ú�F��°HN�b�,Ð�F�#×��«à À/§ ´ «~¯�«~¡�§^¡�«~°[ ¨¦�¦"¬K¢�¥�«~²ë¡6Á MD¨�Å�À��§e¬K¢�£6 �ÁIÛ6æ[ÒÛK¨º

Û6Ò


