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7 Es bleibt anzumerken, dass an dieser Methodik noch immer aktuell geforscht wird. Fortgeführt wird die Arbeit 
von Tamal K. Dey an der Ohio State University, http://www.cse.ohio-state.edu/~tamaldey/cocone.html 



íîÝmÚøßîÜ�æ+ùrÕ
Ô ÝUÕ+×�Ô ÝmÚ#ÕCÖƒæCÔ
Õ
æCÚ�Õ
Ýáë!â Özà·æCÔ ÚøìmÙáÜr×‡é·Ü�æ…ú�â�çAûCìUÕ
ÝmæCürûCÞ-ù ü�ìmæCÜ�ÝmÖýÜ�ÝUÓ•Û�Ü�ÝmÞpÚ(æ+ÕAÓ+Ü�ÞpÚøÔ
à·Ý•Ô Ý

Û�Ü�ÝmÞpÚ(ß•à·â Þ�Õ
Ý

þ ÿ

Æ

þ

ò�þZþZë é ü�è�ðZúzu;÷5k

x

å�ë ï�ìZë å�é�ü�å�ïFë ð	�;å�æžê ë å�ævê å�ð$ä$ý�ìZìZå�é �;å�ú™å�é ïEŸ æžå�û�í�ê ïø 

è�ð�ü
å�ë ð…�;å�æžå�ë ð	� î�û�íZê å�ï	÷™ä$ñ

x

å�ë ï�ìZë å�é#Ÿ é ë ð��;ï(  �;ä$å�æ��ƒ� å�ë é�å�ðZê ï�ìZæžë û�íZê

íZë å�ævþ�å�ë;ü�å�æG›
ýZæ

�

î�é å�ð$å�ë ðZå�ï<�cè�ð	�;ê å�ï

l

û�ì�Ø
æ·ùCÕ åŒØCÝ�Ú�ÕCÝ«Ô ÝK�§×øÔ Ý�Ó�Ó·Ü�æ·û�ì Õ�Ô Ý�Õ�Ý Ô Ù
œ

ì�æ�é�Õ�Ô Ö-ÕCæ·×øÔ Ý�Ý Ö-ÕCÙˆÕ·×#×#ÕCÝ�Õ�Ý
�

Ô Ý�Þ�ÕCâ é•ß!ÔC×5û�ì�ÕCÝ

é•ßáÕ�Ô��Pæ·ÕCÔCÕ·ûCÞ�Õ�Ý|ÓmÕ+ù Ô Ý�ÔCÕCæ�Ú�êJhƒ×øÚ Ó·Ô
Õ·×#ÕCæÊÖpæ�
$�UÕCæ Ñ

Ò

p 	

×#àPÖ•Ô â Ú Õ�Ô Ý�Õ!åŒØ
Ý�Ú�ÕyØ
âC×;×#ûCì�ØCæ·ùCêˆ�Pæ·ÕCÔCÕ+û�Þ�Õ

	

ßáÕ�â
û�ì�Õ Ó·ÔCÕ·×5Õ�æA�@Õ+ù Ô Ý�Ô Ú�Ô
à•Ý Õ�Ý�Ú�×–B�æ·Õ+û�ì�ÕCÝ

	

ßáÕ�æ·ÓmÕCÝ åŒØCÝ�Ú�ÕCÝ�Ó·æ·Õ�Ô
Õ·û�Þ�Õ/Ö-ÕCÝ�ØCÝ�Ý�Ú�ê$�yæ·Õ�Ô
Õ·û�Þ�Õ

	

ßáÕ�â
û�ì�Õ

ØCÝ å&ØCÝ�Ú�Õ�Ý�Ó·æ·ÕCÔCÕ+û�Þ�Õ Ö•æ·Õ�Ý�é�Õ�Ý Ü�Ý�Ó ×#ÕCâ è�ÕCæ�Þ�ÕCÔ Ý åŒØ
Ý�Ú�Õ�Ý�Ó·æ·ÕCÔCÕ·ûCÞ@×nÔ Ý�Ó

	

ßáÕCæ·ÓmÕ�Ý Õ�Ý�Ú�ùCÕCæ�Ý�Ú	ê
œ

Ù é•Ü

��Õ�æ�ì�Ô Ý�ÓmÕ�æ�Ý

	

ÓmØ+×5× Ø
â â
Õ*�Pæ·ÕCÔCÕ·ûCÞ�Õ«æ·Õ�ÞEÜ�æ·×øÔ �wÕ�Ý�Ú�ùCÕ�æ�Ý�Ú¬ßáÕ�æ·ÓmÕCÝ

	

ß!Ô æ·ÓhÓmÕCæ*[JÓ'|M�� ��%� � 0�4-Ç

2

��+-,�c

Ô�ÕJÖ�×dØfÙ…Ú�Û ÜJØfÖdÝ/Þ�ßXà]Ú�á”ÚdÖiâYÚ]ãvà Ödä<Ý/å�ÔPæ�á”á?çfÕJÖZßXÖ�Údà]Ú�×däQÚ�Ú]çfÝ/Û]ÚdÖdçfÝ�ãCÚdÖ�ÔPÚ]çYå•ÔPÚdÖ�Ú]çÎèXÚ]ÖdÝ%à]×�Ú�á?éXà Ý

à ØfÖ�Ú]çEæ9çfÙ�Ö�ÚdçfêfÚdçYÔPÚ]ç�èXÚ]ÖdÝ%à]×�Ú�á�Údà çYÚ3ÚdâYÚdçšÚvëJ×]ØYÚdà âYÚvæ]Õ�Û]á–ìYæ9çfçYÚdçYÞ

cdÓA|M�� ���� � 0�©3w � ba�� �\S� ªJz{ �w b

2

|i~š«¬z{".\^��0]|GíP57îMw � �/�%"�!$"#�JïJz

2

"�6 \Sî�ïJ;<;�=?6 \^î�ïJ;Q® =

ð

à9Úòñˆà9Údó9Úôæ]çYÔPÚ]Ö�Úòõ•ó Ù…ö$Ödà Ý%ØfépÚdç÷âYÚdÙ�à çfçfÝøæ]Õ�×dØ Ô�à]Ú�á”ÚdÖòéXà ÝøÚ]à çYÚ]ÖòßpÚdó9æ]ÕJçYæ]ùJú

û
ÚdÝ%Ö�æ�Ú�ÔPÚdÖ�æ9Õ�Û Ý/Ú]à ó ÕJçfÙüÔPÚdÖAý7ÕJçfä<Ý%ãCö$ó ä7Ú

�

Þ#þ{é¡ÿ'ö$ó Ù…ÚdçYÔPÚ]çkãvà Ö�ÔZÛ ÜJÖ��9Ú�ÔPÚ]çiý7ÕJçfä<ÝvÚ]à ç��…ëJ×]Øfà Ödé��

âYÚdÖ�Ú�×dØfçšÚdÝ/Þ•ëˆöÎÚ]à ç ëˆ×dØfà Ödé âYÚ�á–Ý/ÚdØfÝ‘æ]Õ�ákÚdà çYÚdÖ�õ•çYÚdà çYæ]çYÔPÚ]ÖdÖ�Údà ØfÕJçfÙKñQö$ç•ß�Ö�Ú]à]Ú�×däQÚdç•à ç ÔPÚ]Ö

ÿ_ö$Ödé—Údà çYÚdÖ�ëˆ×]ØYÚdà âYÚ3éXà Ý Údà çYÚdé¿ý7ÕJçfä<Ý�ìüà ç*ÔPÚdÖ��üà Ý�Ý/ÚxÔPÚdÖ?ëˆ×dØYÚ]à âYÚ�ÞGßpæ]Ö�æ]Õ�Û]Û]ö$ó Ù�Ú]çYÔ?ãCÚdÖ�ÔPÚ]ç

æ]ó ó]Ú�ßXÖ�Údà9Ú�×däQÚ�åQãCÚdó]×]ØYÚ?çfà]×]ØfÝ ê$Õ Údà çYÚdé ëˆ×]Øfà Ödé—Ù…ÚdØ	�$Ö�ÚdçYå�Ù…Údó
�fá{×dØfÝ/Þ��MâYÚdÖ�Û ó Ü�á”á–à Ù…Ú?ßXÖ�Údà]Ú�×däQÚ

ãCÚdÖ�ÔPÚ]çÌà ç Údà çYÚdÖsæ]Õ�Û
û

ö$ìYö$ó9ö$Ù�à]ÚdçqâYæ�á–à]Ú]Ö$Ú]çYÔPÚdç ë�Ý%Õ�Û]ÚsÚdó à éXà çfà]Ú]ÖdÝ/Þ�
3çfÝ/á–Ý/Ú]ØYÚdçYÔPÚ����f×dØYÚ]Ö

ãCÚdÖ�ÔPÚ]çXé�à Ý'Údà çYÚdé��rö$ó]Ú�Û à ó ó à çfÙZúJõ•ó Ù…ö$Ödà Ý�ØféXÕ�á…Ù�Ú�á”×dØfó9öfá”á”Ú]çYÞ

ßpÚdÖXëˆ×dØPà ÖdéÌãvà Ö�ÔXéXà Ý��Xà ó]Û]ÚvñQö$ç·á”ö$Ù…ÚdçYæ9çfçfÝ�Ú]ç��Xæ]âfÖdà9Údó]ú ßXÖ�Údà9Ú�×]ä7Ú]ç��7Ù�Ú�Û]ö$Ödé�Ý/ÞˆßXà]Ú3ßXÖ�Údà]Ú�×däQÚ

ãCÚdÖ�ÔPÚ]çXçYæ�×dØpÛ]ö$ó Ù…Ú]çYÔPÚdÖšèXö$Ö�á”×dØfÖdà9Û Ý'æ]Õ�á-Ù�Ú]ã��]Øfó Ý��

                                                
�

õ
î'þ�æ ë å�é ñ ä
æ å�ë å'û��™å,å'ð�ê ïvê å'í�å'ðDþ�å'ë

�

£-å'ë û'í�ð�å'ðDå'ë ð�å'ï�õ
î'þ�æžë å'é ñ õ%æžî'ì�í�å�ð#���vðDü�ë å'ïvå

�

ïvì�å'ó�ë å�é é å'ð��cî'é éA��ñ�ð�ð�å'ðbïvë å�ü�å'æ	ä
å'é î'è�ð�î�¢�ñ

ž2æ ë î'ð�ú@è�é ë å'æžè�ð�ú%ú@é å'ë û�í�ïvå�ë ð#��ä
å'æFõ
î'þ�æ ë å�é ñ õ
æ î�ì�íDë ïvê�ü�å

�

æžå'é î'ê ë �™å'ðš›
î'û�í�þ�î'æžïvû'í�î�� ê ïvú@æžî'ì�í�å�ðU
'í�ð�é ë û'í

���

å'ü�ý�û�í�þ�å'ð�è�ê ó�ê�å'æFü;å�ð

ä
è�æ û�í

�

å'ï�ïvå'æ�î'ð�ïvê î'ê êZü�å'ïp"2î'ü�ë è�ïAî'é ï2ä%ë ï�ê î�ð�ó

�

î! #�@ÿ	æžé 
'è�ê å'æ è�ð�ú@å'ð%í�ë å'æ ó�è�ï�ë ð�ü,ü�å

�

ò�ð�í�î�ð�ú�ó�è,å'ð�ê ð�å'í

�

å�ð#�




3çPÝ–ã3ÕˆÖ�Û7Ú9à çšÚ�áfà çPÝ”Ú]Ù#Ö]à9Ú9Ö]Ý/Ú9çCõvó Ù…ö�Ö]à Ý–ØPéCÕ7á.ê�ÕˆÖ�ÿQó!��×]ØšÚ9çPÖ]Ü7×]ä�Û ÜJØPÖ]ÕˆçPÙ�ÕˆçšÔ_ýQÕˆçPäGÝ%Ö�Ú�Ô�ÕJäGÝ–à9ö�ç�à ç

ýQÕˆçPäGÝ%ã�ö�ó äQÚ9ç

ú

Ò�"

ú

ßXà]ÚüÕJçfÝ/Ú]Ö�Ú

-l
þ{çfÝ/ÚdÖdñQæ9ó ó]ú#�•Ö�ÚdçfêfÚüãvà Ö�Ôgá”×dØPÖ¬à Ý%Ý�ãCÚ]à]á”Ú‘ñQÚdÖdÙ�Ö$�&%šÚdÖdÝ/å'âfà9ápÔ�à]Úkß�Ö�Ú]à]Ú�×däQÚKÚ]à çYÚ]ç

ëˆ×dØfà Ödé¡âfà ó]ÔPÚdçYÞ$ß�à9Ú

-l
þ{çfÝ/ÚdÖdñQæ]ó ó]ú#��Ö�Ú]çfêfÚAâYÚ�á–Ý/Ú]ØYÚdçYÔiæ]Õ�á

1l
ÕJçYÔ

2l
Ú]à çYÚ�á�ß�Ö�Ú]à]Ú�×däQá

b

ãvà Ö�Ô

éXà Ý

= =
')(+* ',(.- /0-$1

2 2

3547658:9;3547658:9<4

l

ÕˆçšÔ

it
åYÔJÚ]ç âšÚ9à9ÔJÚ]çÃë<×]ØPçPà Ý–Ý>=

û
Ú]Ý–Ö�æ�Ú�ÔJÚ]Ö]çÎÔJÚ9ÖMßpÚ9ó9æ�ÕJçšæ�ùJú

û
Ö]à9æ9çPÙ#Õˆó à9Ú9Ö]ÕˆçPÙüâšÚ]Ö�Ú�×9ØPçšÚ]Ý”Þ

1l
ÕˆçšÔ

2l
á-à çšÔrÔ�à�ÚCö�âšÚ9Ö�Ú3ÕˆçšÔ�ÕˆçPÝ/Ú9Ö�Ú��vÖ�Ú]çPêPÚ�ÔJÚ�á�þdçPÝ/Ú9Ö]ñQæ�ó ó9á{Þ

()diam
á{ö�ó ó7ØPà�Ú]Ö�Ú9à çšÚ3õvâPäGÜˆÖ]ê$ÕˆçPÙEÛ ÜˆÖ

ßCÕJÖ�×9ØPépÚ�á{á{Ú]Ö_á{Ú]à çšÞ

% & " %�' � �
 � � � � � 	� � �	� � �� �� � � � �� � �
­_z{w �%��z{"$"$0�b¬& �'«¬z{� !{|M�%"#��0]�/w �% �b-�% �\^"¬��0�b-}v6 ­_z{w9®�¯7°�?�=?"$0�+

2

6 (K�%"{:Q;<;Q® =

õvÕ7á-Ù.æ9çPÙ.á-ìPÕˆçPä<Ý Ô�à�Ú�á{Ú�á÷Ú9à çšÛ9æ�×]ØšÚ9ç õvó Ù…ö�Ö]à Ý%ØPéCÕ7á à�á-Ý ã3à9Ú�ÔJÚ9Ö]Õˆé Ô�à�Ú ßpÚ9ó9æ9Õˆçšæ9ùˆú

û
Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö]ÕˆçPÝ/Ú9Ö]Ý/Ú9à ó ÕˆçPÙ.Þ“þ¬é õvçšá{×]ØPó Õ�á¬áÌÔJæ9Ö�æ�ç ã�Ú9Ö�ÔJÚ]ç•æ�Õ7Û ê�ã�Ú]àÎõvÖ]Ý”Ú]ç Ô�à�ÚWý'ö�ó ù�Ù…ö�çšÚ

ÕˆçPñ�ö�ó ó9á-Ý@�9çšÔ�à Ù…Ú9Ö
û

Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö3Ú9çPÝ/Û9Ú9Ö]çPÝ��

A

Þ•ý'ö�ó ù�Ù.ö�çšÚ æ9ó ó�Ú]Ö�ÕˆçPñ�ö�ó ó9á-Ý@�9çšÔ�à Ù…Ú9ç
û

Ú]Ý–Ö�æ�Ú�ÔJÚ]Ö�âšÚ�á-Ý”Ú]ØšÚ9çšÔZæ9Õ7á7ê$ã�Ú9à.ÿQó#��×]ØšÚ]çšåPÛ ÜˆçšÛCB‘æ�çPÝ/Ú9ç

ÕˆçšÔ3ñGà9Ú9Ö�ýQÕˆçPäGÝ”Ú]ç�ÕˆçšÔ

Ò

Þ•ý'ö�ó ù�Ù.ö�çšÚXæ�ó ó9Ú9Ö•ÕˆçPñQö�ó ó9á-Ý@�9çšÔ�à Ù.Ú]ç
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]Ö•âšÚ�á-Ý”Ú]ØšÚ]çšÔpæ�Õ7áMÚ]à çšÚ]ÖvÿQó!��×]ØšÚ�å7Ô�Ö�Ú]à�B‘æ�çPÝ/Ú9ç

ÕˆçšÔ�Ô�Ö�Ú9àˆý�ÕˆçPä<Ý”Ú]çšÞ

õvÕ7Û Ù�Ö]ÕˆçšÔkÔ�à9Ú�á{Ú]Ö�D Ú]Ù.Ú]ó…ä���çPçšÚ9çšå#ã3à9ÚAà ç‘õvâPâPà ó9Ô�ÕˆçPÙ

A

Ñ

ÔJæ9Ö]Ù.Ú�á-Ý”Ú]ó ó Ý/å$çPÕJÖFE•âG�9Ú9ä<Ý”ÚMö�ØPçšÚH���P×]ØšÚ9Ö

Ö�Ú]ä�ö�çšá-Ý–Ö]Õˆà9Ú]Ö]ÝQã�Ú]Ö�ÔJÚ]çšÞ�ßCà9Ú�á¬Ú
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]Öšã�Ú]Ö�ÔJÚ]çXçPÕˆçXà Ý”Ú]Ö�æ9Ý–à ñkÚ]çPÝ”Û9Ú]Ö]çPÝ”ÞJI�éÌÚ]à çšÚ]çXõvâPâPÖdÕ7×9ØEÔJÚ9Ö

þ¬Ý”Ú]Ö�æ9Ý–à9ö�çZê�Õ�Ù.Ú]ã���ØPÖdó�Ú]à�á-Ý/Ú9çšå�ã3à Ö�Ô�Ú9à ç�õvâšá-Ý”æ9çšÔJá-éræ#%XâšÚ]ç	��Ý–à Ù#Ý/Þ�ßCà9Ú�á{Ú�áAÚ]çPÝ”á-ìPÖ]à9×9ØPÝ_ÔJÚ]é¼õvâšá-Ý/æ�çšÔ

�

Ú9à çšÚ9Ö
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]Ö�á{Ú9à Ý”Ú]çšÛ ó#��×]ØšÚüê$Õ¡ÔJÚ]Ö*ÔJÚ9ç
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]ÖüÕˆéCÙ.Ú]âšÚ]çšÔJÚ9çsäGó9Ú]à çšá-Ý/Ú9çKB?ÕˆÙ.Ú]ó9ÞAßpÚ9Ö

õvâPâPÖ]Õ7×]ØüÚ]Ö�Û9ö�ó Ù#Ý…ã3à9Ú�ÔJÚ]Ö]Õˆésçšæ�×9ØCê�ã�Ú]àLD Ú]Ù.Ú]ó ç	�

A

Þ

ð

Ú9çPçræ9ó ó9Ú7ýQÕˆçPäGÝ”Ú3æ�Õ7Û7ÔJÚ]Ö�E�âšÚ9Ö�Û ó#��×9ØšÚ7ó à9Ú9Ù…Ú9çCÕˆçšÔ

Ò

Þ•ã�Ú]çPç

�

Ô�à9Úpë�ÕˆéCépÚ M N

O

P

çPà9×9ØPÝ�ñ�Ú]Ö]äGó9Ú9à çšÚ9ÖdÝ”Þ Q R á-à çšÔ·Ô�à9Ú�õvâšá-Ý@�9çšÔJÚpæ�ó ó9Ú9ÖEæ�ç ÔJÚ9Ö

õvÕ5%�Ú]çšá{Ú9à Ý”Ú_ÔJÚ�áSE�âG�9Ú9äGÝ/Ú�á.ó à9Ú]Ù.Ú]çšÔJÚ9ç
û

Ú]Ý–Ö�æ�Ú�ÔJÚ]Ö�á{Ú]à Ý/Ú9çšÞ




3çPÝ–ã3ÕˆÖ�Û7Ú9à çšÚ�áfà çPÝ”Ú]Ù#Ö]à9Ú9Ö]Ý/Ú9çCõvó Ù…ö�Ö]à Ý–ØPéCÕ7á.ê�ÕˆÖ�ÿQó!��×]ØšÚ9çPÖ]Ü7×]ä�Û ÜJØPÖ]ÕˆçPÙ�ÕˆçšÔ_ýQÕˆçPäGÝ%Ö�Ú�Ô�ÕJäGÝ–à9ö�ç�à ç

ýQÕˆçPäGÝ%ã�ö�ó äQÚ9ç

ú

Ò�T

ú

ò�þZþ�ë é ü�è�ð�úzu5q5k

x

å�ë ï3ì�ë å�é5� ��æAå�ë ð

�

ë ê�ü�ë å�ï�å

�

ò�ð�ï3î�ê ó�ðZë û�íZê

å�ðZê � å�æžðZþ�î�æžå�ï<��ý�é ¢�å�ü�å�æ

UWVYX�VYX!Z[V

P \

VYX

\

V^]`_JaJX

P

VYb c dSegfhVYX i+X#_ fhj>kmlonqp

\r\

VYn.V�s.n
Out

fh_ i+n.s&lob lwv p
tGx^yLy^z {

ßrÚ]ÖÎØPà9Ú9Ö ñ�ö�Ö]Ù.Ú�á-Ý”Ú]ó ó Ý”ÚÎõvçšá{æ9Ý–êWäQæ�çPç æ9ó9ágÚ9à çšÚÂÔ�à Ö�Ú9äGÝ/Ú|
3Ö]ã�Ú9à Ý”Ú]Ö]ÕˆçPÙ—ÔJÚ�á*õvçšá{æ9Ý–êfÚ�á*ñ�ö�ç

}

ö�à9á{á{ö�çPçšæ9ÝEÙ…Ú�á{Ú]ØšÚ9ç¿ã�Ú9Ö�ÔJÚ9çšÞ�~7ÕJÖ•�KöPÔJÚ]ó ó à9Ú]Ö]ÕˆçPÙ¼ñ�ö�ç€���P×9ØšÚ]Ö]ç¿à ç•E•âG�9Ú9ä<Ý”Ú]ç¡ã3à Ö�ÔWÚ]à çšÚ

I çPÝ”Ú]Ö]Ý”Ú]à ó ÕˆçPÙüÚ9à çPÙ.Ú�Û ÜˆØPÖ]Ý/Þfë<öMã3à Ö�Ô âšÚ]à�Ô�à�Ú�á{Ú9éWõvçšá{æ9Ý–êxâšÚ9àYÔJÚ]Öw
_çPÝ/Û9Ú9Ö]çPÕˆçPÙ?ñ�ö�çißCÖ�Ú]à�Ú�×]ä�Ú9ç“æ�Õ7á

ÔJÚ]Ö“ßpÚ9ó9æ9Õˆçšæ9ùˆú
û

Ö]à�æ9çPÙ#ÕJó à9Ú9ÖdÕˆçPÙ¿ÔJÚ9Ö ýQÕˆçPäGÝ–ã�ö�ó ä�Ú“ê$ã3à9á{×9ØšÚ]ç‚�[ƒ
lmnm„

\

X!_

P

n

\m…

ÕˆçšÔ†�
n&lmn$c

ƒ
lmnm„

\

X!_

P

n

\

�

ÕˆçPÝ”Ú]Ö�á{×]ØPà�Ú�ÔJÚ]çšÞ��.‡
lmn$c

ƒ
lmng„

\

XY_

P

n

\m…

Ú]çPÝ”á-ìPÖ]à�×]ØPÝ�ÔJÚ]ç�B?Ö]à Ý/Ú9Ö]à9Ú]çüÔJÚ�áfõvçšá{æ9Ý–êfÚ�á.ñ�ö�ç

}

ö�à�á{á{ö�çPçšæ9Ý”Þ

ßCà9Ú`�[ƒ
lmnm„

\

X!_

P

n

\g…


_ó à éCà çPà9Ú9Ö]ÕˆçPÙ*ÔJÚ]ÖMßCÖ�Ú]à9Ú�×]ä�Ú ñQÚ9Ö]ã�Ú]çšÔJÚ9ÝCæ9ó9á_õvÕ7á-Ù…æ�çPÙ…á-ìPÕˆçPäGÝ�ÔJÚ]ç•Ú]Ö]ã�Ú]à Ý/Ú9Ö]Ý/Ú9ç

�Cæ9âPÖ]à9Ú9ó9ú �Cù�ìšÚ]Ö]Ù#Ö�æ�ìPØ†ˆ 
‰�Š��‹vÕˆçšÔ“ÔJÚ]çÃÚ]ÕˆäGó à9Ô�à�á{×]Ø éCà çPà épæ9ó�æ9Õ7Û9á-ìšæ�çPçšÚ]çšÔJÚ]ç

}

æ�ÕˆéŒˆ 
��‘õ

}

‹/Þ

I é ßXÖ�Ú9à9Ú�×9ä�Ú¿æ�Õ�á¼ÔJÚ]ÖgßrÚ]ó9æ�ÕJçšæ�ùJú
û

Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö]êfÚ9Ö]ó9Ú]Ù#ÕˆçPÙ ê�Õ Ú]çPÝ”Û9Ú]Ö]çšÚ9çšåkéCÜ�á¬á{Ú]ç Û9ö�ó Ù.Ú]çšÔJÚ


_à Ù.Ú]çšá{×9Øšæ�Û Ý”Ú]çüÚ]Ö�Û Üˆó ó Ý�á{Ú9à ç	�




3çPÝ–ã3ÕˆÖ�Û7Ú9à çšÚ�áfà çPÝ”Ú]Ù#Ö]à9Ú9Ö]Ý/Ú9çCõvó Ù…ö�Ö]à Ý–ØPéCÕ7á.ê�ÕˆÖ�ÿQó!��×]ØšÚ9çPÖ]Ü7×]ä�Û ÜJØPÖ]ÕˆçPÙ�ÕˆçšÔ_ýQÕˆçPäGÝ%Ö�Ú�Ô�ÕJäGÝ–à9ö�ç�à ç

ýQÕˆçPäGÝ%ã�ö�ó äQÚ9ç

ú

Ò�•

ú

A

Þ•ÕˆçPñ�ö�ó ó9á-Ý@�9çšÔ�à Ù…Ú
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]Ö_éCà Ý�ê$ã�Ú9àQÿQó!��×]ØšÚ9çšå�Û ÜˆçšÛ^B‘æ9çPÝ”Ú]çüÕˆçšÔ?ñGà9Ú9Ö_ýQÕˆçPäGÝ/Ú9ç

ˆ ñ<Ù#ó9Þ•Ž

}

ö�à

AL••T�••‘

‹

Ò

Þ•ÕˆçPñ�ö�ó ó9á-Ý@�9çšÔ�à Ù…Ú
û

Ú]Ý–Ö�æ�Ú�ÔJÚ9ÖMéCà ÝCÚ]à çšÚ]ÖMÿ�ó#��×9ØšÚ�åYÔ�Ö�Ú]àwB‘æ9çPÝ”Ú]ç�ÕˆçšÔ�Ô�Ö�Ú]àYýQÕˆçPäGÝ/Ú9ç

ˆ ñ<Ù#ó9Þ•Ž

}

ö�à

AL••T�••‘

‹

Ñ

Þ•ÕˆçPñ�ö�ó ó9á-Ý@�9çšÔ�à Ù…Ú
û

Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö�éXà ÝüçPÕˆÖ•Ú]à çšÚ]ÖEÿQó!��×9ØšÚ·æ�Õ�ÛpÔJÚ9ÖEõvÕ5%�Ú]çšá{Ú9à Ý”Ú·ÔJÚ9Ö

û
Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö�æ9Õ7Û Ý/Ú9à ó ÕˆçPÙ�Ô�ÜˆÖ�Û9Ú]ç�çPà9×9ØPÝ…ê$ÕˆéK
‰�>�gÙ…Ú9Ø	��Ö�Ú]çšÞ

•

Þ•ÕˆçPñ�ö�ó ó9á-Ý@�9çšÔ�à Ù…Ú
û

Ú]Ý–Ö�æ�Ú�ÔJÚ9ÖÂéCà Ýsê�ã�Ú]à·ÿQó#��×]ØšÚ]ç æ9Õ7Û ÔJÚ9ÖÂõvÕ5%�Ú]çšá{Ú9à Ý”Ú ÔJÚ9Ö

û
Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö]ÕˆçPÝ/Ú9Ö]Ý/Ú9à ó ÕˆçPÙ Ô�ÜˆÖ�Û9Ú]ç ã�Ú�ÔJÚ9Ö¿ê�Õˆé’
‰�Š�üå çšöP×]Ø ê$Õˆé“
��‘õ

}

Ù.Ú]Ø	��Ö�Ú]çšÞ

I éÌà éÌã�Ú]à Ý/Ú9Ö�Ú]çEèCÚ9Ö]ó9æ9Õ7Û	���P×9ØšÚ]Ö•éröPÔJÚ]ó ó à9Ú9Ö�Ú9çEê�Õrä^��çPçšÚ9çšåJéCÕ7á{áMÚ]à çšÚ•Ù.Ú�á{ö�çšÔJÚ9Ö]Ý/Ú>D Ú]Ù.Ú]ó3æ9Õ7Û

Ô�à9ÚxÚ]çPÝ”á-Ý/æ�çšÔJÚ]çšÚ)E•âšÚ]Ö�Û ó!��×]ØšÚMæ9çPÙ.Ú]ã�æ9çšÔ�ÝYã�Ú]Ö�ÔJÚ]çšÞ.ëˆö?Ù#à ó Ý�Û ÜˆÖ����P×9ØšÚ]ÖxÔ�à9Ú'èCö�Ö�á{×9ØPÖ]à9Û Ý”å…ÔJæ�á{ávæ�ó ó9Ú

û
Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö�åkÔJÚ9Ö�Ú]ç€
_çPÝ/Û9Ú]Ö]çšÚ9ç—æ�Õ7áSÔJÚ]Ö

û
Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö]êfÚ]Ö]ó�Ú]Ù#ÕˆçPÙqÚ]à çšÚ çšÚ9Õ7Ú•Bkæ9çPÝ”Ú à é”
��‘õ

}

Ú]Ö]êPÚ]ÕˆÙ#Ý/å<ìšö�Ý/Ú9çPÝ–à9Ú]ó ó9Ú>���P×]ØšÚ9ÖCá-à çšÔJÞˆõvó ó9Ú
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]Ö�åˆã�Ú9ó9×9ØšÚCÔ�à9Ú�á{Ú]é•B?Ö]à Ý”Ú9Ödà Õˆé–�CÚ]çPÜˆÙ.Ú3ó9Ú9à9á-Ý”Ú]çšå

ã�Ú]Ö�ÔJÚ9çÃÚ]çPÝ”Û9Ú]Ö]çPÝ”ÞCBkæ9çPÝ”Ú]çÃÔJÚ�á�
��‘õ

}

åfã�Ú9ó9×]ØšÚ�Ô�à9ÚŠ
_à Ù.Ú]çšá{×9Øšæ�Û Ý_âšÚ�á-à Ý%êPÚ]çšåJçPà9×]ØPÝ_ê�ÕˆÖ—�9Õ5%�Ú]Ö�Ú9ç

ÿQó!��×]ØšÚiÔJÚ]Ö
û

Ú9Ý–Ö�æ�Ú�ÔJÚ9ÖdÖ�æ�ÕˆéXÝ”Ú]à ó ÕˆçPÙrê$Õ�Ù…Ú9Ø	��Ö�Ú]çšå.ÕJçšÔ“Ô�à9ÚF�•��Ù�ó à9×9ØPäQÚ9à Ý•âšÚ�áaà Ý–êfÚ]çšåYÚ]à ç˜�'öP×]Ø ê�Õ

Ú]Ö]êPÚ]ÕˆÙ.Ú]çšåxã�Ú]Ö�ÔJÚ9ç á{æ�éXÝ“à ØPÖ�Ú]ÖgÔJæ9ê$ÕˆÙ.Ú]Ø	��Ö]à Ù…Ú9çqÿ�ó#��×9ØšÚ]ç¿Ù…Ú9ó#�Pá{×]ØPÝ”ÞxßCà9Ú�áEà9á-Ý·Ú]à ç à Ý”Ú]Ö�æ�Ý%à ñQÚ9Ö

ýQÖ�ö�êPÚ�á{á{Þ/ßræ9ê$ÕkÚ]Ö]ó!�9ÕˆÝ/Ú9Ö]çšÔ3à9áaÝ…õvâPâPà ó9Ô�ÕˆçPÙ

A�•

Þ

ò�þ�þZë é ü�è�ð�úzu5”5k;çMýZü�å�é é ë å�æžå�ð$ü�å�æš™ƒñ�û�í�å�æ2ð�î�û�í
ò�ê ê å�ð�å�è�ðZü

ö�ìZî�ðZú™è�ý�é ý




3çPÝ–ã3ÕˆÖ�Û7Ú9à çšÚ�áfà çPÝ”Ú]Ù#Ö]à9Ú9Ö]Ý/Ú9çCõvó Ù…ö�Ö]à Ý–ØPéCÕ7á.ê�ÕˆÖ�ÿQó!��×]ØšÚ9çPÖ]Ü7×]ä�Û ÜJØPÖ]ÕˆçPÙ�ÕˆçšÔ_ýQÕˆçPäGÝ%Ö�Ú�Ô�ÕJäGÝ–à9ö�ç�à ç

ýQÕˆçPäGÝ%ã�ö�ó äQÚ9ç

ú

Ñ•›

ú

p�no„�_

\rœ

n._
ƒ

j	•
„Y„�VYb j$_0X
O
ž5Ÿ

X!s&n.n&V

\r\

s&n
Out	ƒ

j$X!V

P

a0V!X^v •
Ÿ�t>z! L �¡!{

n&_
ƒ

j>v ¢+V £
x^y0¤�{

þ#á”á”Ú]ó ØYæ9Ö�ÔPå

}

ÖdÕJçfçYÚ]Ý?ÕJçYÔ^ëˆ×dØfÖ�Ú]à âYÚ]ÖXâYÚ�Û]æ�á”á”Ú]ç¼á-à]×dØ ÚdâšÚdçYÛ]æ]ó ó]áZÔPæ]éXà Ý/å_ÔPÚdçSõ•ó Ù…ö$Ödà Ý�ØféXÕ�á ñQö$ç

}

ö$à]á”á”ö�çfçYæ]Ý'ê#Õ^Ú]ÖdãCÚdà Ý/ÚdÖdçYåJÕJéÌéXà Ý'à Øfé¥���f×dØYÚ]Ö•éEöfÔPÚ]ó ó à]ÚdÖ�Ú]çEê$Õüä��$çfçšÚdçYÞˆßpÚ]Övõ•ó Ù…ö$Ödà Ý%ØféXÕšá

ÕJçfÝ/ÚdÖ�á”×]ØYÚdà9ÔPÚdÝ á-à]×dØ ñQö$ç•á{Údà çYÚ]é èXö$ÖdÙ[�]çfÙ…ÚdÖ ÔPæ]Ödà çYåÃÔPæ�á”á¿ÚdÖ¡çšÚdâYÚ]ç ÕJçfñQö$ó ó9á–Ý��]çYÔ�à Ù…Ú]ç

û
ÚdÝ%Ö�æ�Ú�ÔPÚdÖdçpÔPÚdÖvÛ]ö$ó Ù…ÚdçYÔPÚ]ç—
3à Ù�Ú]çYá”×]ØYæ�Û Ý/Údçpæ]Õ�×]Ø�ñQö$ó ó]á–Ý��]çYÔ�à Ù�Ú

û
Ú]Ý�Ö�æ�Ú�ÔPÚ]Ö•Ú]çfÝ�Û]Ú]ÖdçYÚdçXäQæ]çfçS�

 


3à çYÚšÿQó
��×dØYÚšÕJçYÔvñˆà9ÚdÖšèXÚdÖdÝ%à]×�Ú�á�öfÔPÚ]Ö

 

ßXÖ�ÚdàJÿ7ó#��×]ØYÚdçYåˆæ]ó9á�æ]Õ�×dØ

 

è•à]Ú]ÖYÿQó
��×dØYÚ]çYÞ

�MâYÚ]Ö Ô�à]Ú¦�h�fá”×]ØfÕJçfÙ Údà çYÚ�á
û

Ú]Ý�Ö�æ�Ú�ÔPÚ]Ö�á ãvà Ö�Ô éXà Ý%Ý/Údó9á Údà çYÚdÖ¦
3ó à éXà çfà]Ú]ÖdÕJçfÙ�á{Û ÕPçPäˆÝ%à]ö�ç

ÚdçfÝ/á”×]Øfà]Ú�ÔPÚdçYÞ<ß�à9Ú�á”Ú3à]á–ÝMÔPÚ�Û à çfà]Ú]ÖdÝxæ9ó]á�ÔPÚ]Ö3éEæ#§Gà épæ]ó]Ú

ð

Ú]ÖdÝMÔPÚ�á�õ•âfâfÖdÕ�×dØPäˆÖdà Ý�Ú]Ödà ÕJépá¨Ž

}

ö$à

AL•5T�•L‘

æ]ó ó]Ú]ÖiñQÚ]Ödâfó à]Ú]âYÚdçYÚ]çÃÕJçYÔÃÚ]çfÝ/Û]ÚdÖdçfâYæ9Ö�Údç
û

ÚdÝ%Ö�æ�Ú�ÔPÚdÖ�ÞYßXà]Ú�á”Ú�ÿ7ÕJçfä<Ý%à]ö$ç•ãCÚ]à]á–Ý‘×dØYæ]Ö�æ9ä<Ý�Ú]Ödà]á–Ý%à]á{×dØYÚ

ë�ìfÖdÜJçfÙ…Úiæ9Õ�Û]Þq
3à çYÚdÖiÔ�à9Ú�á”Ú]Öië�ìfÖdÜJçfÙ…ÚMêfÚdà Ù�ÝCæ]çYåšö$âÃÔ�à]Ú�Ù…ÚdãvÜJçYá”×]ØfÝ/Ú©E�âYÚdÖ�Û ó#��×]ØYÚZÚ]ÖdÖ�Údà9×dØfÝ3à]á-Ý�Þ

ßXà]Ú�á{ÚdÖüé��$ÙGó à]×]ØYÚüõ•âfâfÖdÕ�×]Øsà]á–ÝEÔ�à]Ú˜��ÖdÕJçYÔ�ó9æ]Ù…ÚKÔPæ�Û ÜJÖ�åMæ]Õ�×]Øª�h�f×]ØYÚdÖ‘ê$Õ épöfÔPÚ]ó ó à9ÚdÖ�Ú]çYÞAþ{é

ãCÚdà Ý/ÚdÖ�ÚdçXèXÚ]Ödó]æ]Õ�Û�ÚdçfÝ/á–ìfÖdà9×dØfÝ'ÔPÚ]ÖYõvó Ù…ö$Ödà Ý%Øfé�Õ�á�ÔPÚ]ç—DMÚdÙ…Ú]ó çXñ7ö$ç

}

ö$à]á”á{ö$çfçYæ]Ý/Þ

UWVYX0p�nm„�_

\«œ

£

P \r\

V!b „˜]F_
£�£F_
¬G•Jn
O

P ­

_

\

loX�kmlon—®FVYb

\r­

_
£•fhv�®FVYb
z! L 5x�{

v0®FVYb
z! L L¯�{

ßrÚ]Ö

g
=Jþ¬çšÔ�à äQæ�Ý/ö�Ö‘âšæ�á-à9Ú]Ö]ÝEæ9Õ7ÛkÔJÚ]é

g
=	�vÖ�æ9ìPØšÚ9çšÞAßCà9Ú�á{Ú9Ö•�•Ö�æ9ìPØgñ�Ú9Ö�Ú]à çPà Ù�Ý�ñGà9Ú]ó�ÚkâšÚ]ä�æ�çPçPÝ/Ú

�vÖ�æ�ìPØšÚ]çPÝ–ù�ìšÚ9ç^°¼à ç á-à�×]Øšåsæ9Õ7×9Ø Ô�à9ÚÌà ç Ô�à9Ú�á{Ú]é ~7Õ�á¬æ9éXérÚ]çPØšæ�çPÙ ã3à9×9ØPÝ%à Ù…Ú¿ßpÚ9ó9æ9Õˆçšæ9ùˆú

û
Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö]ÕˆçPÝ/Ú9Ö]Ý/Ú9à ó ÕˆçPÙ.Þ/ßpÚ]Ö

g
=Jþ¬çšÔ�à äQæ�Ý/ö�Ö7ã3à Ö�Ô3ã3à�Ú_Û9ö�ó Ù�Ý.âšÚ]Ö�Ú�×9ØPçšÚ]Ý@�

å å

±•²´³

k�k¦k áaà çšÔ Ô�à9Ú·èCÚ9ÖdÝ–à9×�Ú�áÎÚ9à çšÚ�á ßCÖ�Ú]à9Ú�×]ä�Ú�áÎÔJÚ9Ö Ô�ÕˆÖ�×]Ø ÔJÚ]ç

g
=u�•Ö�æ�ìPØšÚ]ç Ú]çPÝ”á-Ý”æ9çšÔJÚ]çšÚ9ç

û
Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö]ÕˆçPÝ/Ú9Ö]Ý/Ú9à ó ÕˆçPÙ+µ

¢

Þ ¶
k

à�á-ÝgÔJÚ9Ö ÔJÚ9éËßCÖ�Ú]à9Ú�×]ä Ù…Ú9Ù…Ú9çPÜˆâšÚ]Ö]ó à9Ú9Ù.Ú]çšÔJÚ·èCÚ]Ö]Ý”Ú
§˜ÔJÚ�á{á¬Ú]ó âšÚ9ç

û
Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö�á{Þ

ð

Ú]çPç©D ÔPÚ9ÖwD æ�Ô�à Õ7á'ÔJÚ9ÖwBxÕˆÙ…Ú9óšÔ�ÕˆÖ�×9Ø
å å

±•²´³

k�k¦k ÕˆçšÔ
¶

k å�ÕˆçšÔ
X

D æ�Ô�à Õ7áAÔJÚ�á�B?Ö�Ú9à9á{Ú�á

Ô�ÕˆÖ�×]Ø å å

±•²´³

k�k¦k
à9áaÝ/åGÔJæ9çPçüÛ9ö�ó Ù#Ý�ÔJæ9Ö�æ9Õ7áYÔJÚ]Ö

g
=Jþ¬çšÔ�à ä�æ9Ý”ö�ÖhO��

= -
· ¸

¹ º

                                                
»�›
î

�

å�ðZê é ë û�í$ï�ë ðZü
ü�ë å�ïFü�ë åm�™ýZð	�;å9n™åm–r��é é å

�

ü�ë å�ä$å�é î�è�ð�î
¢�ñ ž2ævë î�ðZú™è�é î�ê ë ýZð$è�ðZü
ë

�

÷;ä�ü�å�æ2õ
î�þZæžë å�é ñ õ$æžî�ìZí$è�ðZü
ü�î�ï b ñ

ö#�;å�é å�ê ý�ð

ã ¼
�vð,ü�ë å'ï�å

�

��î'é é™ï�ý�é é™ü�å'æ g½

õ
æ î�ì�í%ü�å'æ
j

ð�ê å'æžê å�ë é è;ð�ú�ð�î'û'í%ä
å'é î'è�ð�î�¢	å'ð�ê ïvì�æ å�û'í�å'ð




3çPÝ–ã3ÕˆÖ�Û7Ú9à çšÚ�áfà çPÝ”Ú]Ù#Ö]à9Ú9Ö]Ý/Ú9çCõvó Ù…ö�Ö]à Ý–ØPéCÕ7á.ê�ÕˆÖ�ÿQó!��×]ØšÚ9çPÖ]Ü7×]ä�Û ÜJØPÖ]ÕˆçPÙ�ÕˆçšÔ_ýQÕˆçPäGÝ%Ö�Ú�Ô�ÕJäGÝ–à9ö�ç�à ç

ýQÕˆçPäGÝ%ã�ö�ó äQÚ9ç

ú

Ñ

A

ú

OXâšÚ�áaà Ý–ê$Ý‘Ô�à�Ú—
_à Ù.Ú]çšá{×9Øšæ�Û Ý”åšìšöPá-à Ý–à ñ*ê$Õ á{Ú]à çšåšã�Ú]çPç ÔJæ�á¾~_Ú]çPÝ–Ö]Õˆé ÔJÚ]Ö¿B?ÕˆÙ.Ú]óvà çPçšÚ]Ö]Øšæ9ó â ÔJÚ�á

û
Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö�áYó à9Ú9Ù�Ý”åGÕˆçšÔ?çšÚ9Ù…æ9Ý–à ñ�å�Û9æ�ó ó9á•áaà9×]ØKÔJæ�á>~_Ú9çPÝ%Ö]Õˆé˜æ9Õ5%�Ú]Ö]Øšæ�ó âKÔJÚ�á

û
Ú]Ý–Ö�æ�Ú�ÔPÚ9Ö�ášâšÚ�Û à çšÔJÚ9Ý/Þ#þ¬ç

Ú]à çšÚ]ésê�ã�Ú]à9Ô�à épÚ9çšá-à9ö�çšæ9ó�Ú]ç

}

Ú9à9á-ìPà9Ú9ó<à9á-Ý�Ô�à9Ú�á{Ú�
_à Ù.Ú]çšá{×9Øšæ�Û Ý…à ç�õvâPâPà ó9Ô�ÕˆçPÙ

A•À

ñ�Ú9Ö�æ9çšá{×]Øšæ�Õˆó à9×9ØPÝ/Þ

þ¬é ÿ'ö�ó Ù.Ú9çšÔPÚ9çÂã�Ú9Ö�ÔJÚ9çÂéCà Ý*ÔJÚ]éÁD Ú]Ù.Ú]ó çÂñ�ö�ç

}

ö�à9á{á{ö�çPçšæ�Ý^Ú9çPÝ”Û]Ú9Ö]çPâšæ9Ö�Ú
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]Ö�Û ó#��×]ØšÚ9ç

âšÚ�á-Ý–à éCéCÝ/Þ7õvó�áMõvÕ7á-ã�æ�ØPó Ö�Ú]Ù.Ú]ó�Û ÜˆÖpÔ�à�ÚCê$ÕgÚ]çPÝ”Û9Ú]Ö]çšÚ]çšÔJÚ9ç·ßCÖ�Ú]à�Ú�×]ä�Úræ�Õ�á�Ú9à çšÚ]é
û

Ú]Ý–Ö�æ�Ú�ÔJÚ]Ö�Ù�à ó Ý

çPÕˆç	�

ÂJÃ

n

\Ä

VYXYn$VŠ_0b b VSU¾XYV

P

V
ƒ

­

VŠV

P

n$V „¿ÅuV

\

XY_0V
O

V7X „
ž

„@l
O

_!„Y„
O

P

V
t

sm£H£`V
O

V7XŠV7n

\Ä

V7X!n

\

V7n

g
¬+•0n

O

P ­

_

\

lmX!V7n)£`_#Æ

P

£`_0b

Z

P

X
O

…

õvó9áfõvâPâPÖ]Õ7×]ØPäGÖ]à Ý”Ú]Ö]à9Ú9çCã�Ú9Ö�ÔJÚ]çrÔ�à�Ú�á{Ú9ó âšÚ]ç�ã3à9Ú7âšÚ]à

}

ö�à9á{á{ö�çPçšæ�ÝZÙ.Ú]ã���ØPó Ý”Þ

 

ò�þZþ�ë é ü�è�ðZú•u5•5kc÷;ä

x

å�ë ï3ì�ë å�éƒ� ��æ�ü�å�ð g
½

��ðZü�ë �;î�ê ýZæ��cé ë ð��;ï(k�ìZýZï�ë ê ë �

æžå�û�í�ê ïøk;ðZå�ú™î�ê ë �




3çPÝ–ã3ÕˆÖ�Û7Ú9à çšÚ�áfà çPÝ”Ú]Ù#Ö]à9Ú9Ö]Ý/Ú9çCõvó Ù…ö�Ö]à Ý–ØPéCÕ7á.ê�ÕˆÖ�ÿQó!��×]ØšÚ9çPÖ]Ü7×]ä�Û ÜJØPÖ]ÕˆçPÙ�ÕˆçšÔ_ýQÕˆçPäGÝ%Ö�Ú�Ô�ÕJäGÝ–à9ö�ç�à ç

ýQÕˆçPäGÝ%ã�ö�ó äQÚ9ç

ú

Ñ

Ò

ú

UWVYX0p�nm„�_

\«œ

kmlon
t	ƒ

jJX#V

P

aJVYX�_Jn
OuŸ

X!s&n.n&V

\«\

µ7µ
v

tGŸ‰z! L �¡!{
n._

ƒ
j>v Ç•VYn

x^yLy^z {

ßXà]Ú�á{ÚdÖ õ•çYá”æ9Ý�ê çfÕJÝ%ê#Ý Ô�à]Ú ß�Õ�æ9ó à Ý��]Ý¿ê$ãvà]á”×]ØYÚdç èXö$Ö�ö$çYö$à9ú ß�à9æ]Ù�Ö�æ]éXé ÕJçYÔ ßpÚdó]æ9ÕJçYæ]ùJú

û
ÚdÝ%Ö�æ�Ú�ÔPÚdÖdÕJçfÝ/ÚdÖdÝ/Ú]à ó ÕJçfÙZæ]Õ�á”Þ

A

ÞÉÈPÚ�ÔPÚ]ÖYèXÚ]ÖdÝ/Úg§kÔPÚ�á…èXö$Ö�ö$çYö$à]ú ßXà]æ9ÙGÖ�æ9é�épá�ÚdçfÝ/á–ìfÖdà]×]ØfÝ'Ú]à çYÚ]é
û

ÚdÝ%Ö�æ�Ú�ÔPÚdÖdêfÚdçfÝ%ÖdÕJé

Ò

ÞÉÈPÚ�ÔPÚÊBüæ]çPÝ�Ú ÔPÚ�áUèXö$Ö�ö$çYö$à9ú ßXà]æ9Ù�Ö�æ]éXéEáUÙ…ÚdØS�$ÖdÝòê#Õ ê$ãCÚdà âYÚ]çYæ�×]ØfâYæ]ÖdÝ/Ú]ç

û
ÚdÝ%Ö�æ�Ú�ÔPÚdÖ�Û ó
��×dØYÚ]ç

ßpÚdÖšõ•âfó]æ9ÕšÛ�ÔPÚ�á…õ•ó Ù�ö$Ödà Ý�ØféXÕ�á@�

A

Þˆëˆ×dØfÖdà Ý%Ý��

}

Ú]Ö�Ú�×]ØfçYÚvÔ�à]ÚšßpÚdó9æ]ÕJçYæ9ùPú
û

ÚdÝ%Ö�æ�Ú�ÔPÚdÖdÕJçfÝ/ÚdÖdÝ/Ú]à ó ÕJçfÙ ÕJçYÔXÔPæ�á�èXö$Ö�ö$çYö�à]ú ß�à9æ]Ù�Ö�æ]éXépÞ

Ò

Þ7ëˆ×dØPÖdà Ý%Ý�� ß�à9ÚCëˆÚ]ó]Údä<Ý%à]ö$ç^ÔPÚ]Ö
û

ÚdÝ%Ö�æ�Ú�ÔPÚdÖ3ãvà Ö�Ô�éXà Ý%Ý/Údó9á�ÔPÚ�á�éXà çPà épæ]ó_æ9Õ�Û]á–ìYæ]çfçYÚ]çYÔPÚdç

}

æ]ÕJépÚ�á

ÚdÖdÖ�Ú]à]×]ØfÝ�ÞJI çfÝ�Ú]ÖYõ•çfãCÚdçYÔ�ÕJçfÙiÚdà çYÚ]Ö•Údà çYÛ]æ�×dØYÚ]ç�ë�Ý%Ö�æ]Ý/Ú]ÙGà9ÚYãvà Ö�ÔXÔPÚdÖ

}

æ]ÕJé à çXépÚdØfÖ�Ú]Ö�ÚvÔ�à]á7� ÕJçfäˆÝ/Ú

û
Údà ó âS�]ÕJépÚ>ˆ DxÚ]Ù�à]ö$çYÚ]çC‹QêfÚdÖdó]Ú]Ù�Ý�Þ0�Cà]Ú]ÖdâYÚdàJãCÚdÖ�ÔPÚ]çXê#ãCÚ]à+DxÚ]Ù�Ú]ó çpæ]çfÙ…Ú]ãCÚdçYÔPÚ]Ý��

 


3çfÝ/Û]ÚdÖdçYÚvæ9ó ó]Ú	B‘æ]çfÝ/ÚdçšåJÔPÚ]Ö�Údç¿
3çYÔ�ìfÕJçfä<ÝQçfà9×dØfÝQà é¼ÕJé�Ù…Ú]âYÚdçYÔPÚ]ç—B?Ö�Údà9áAÔPÚ]Ö

âYÚdà9ÔPÚdçXßXÖ�Údà]Ú�×däQÚvÔPÚ�áAæ9çYÔPÚdÖ�Ú]ç�ýQÕJçfäˆÝ/Ú�á�ó à]Ú]ÙGÝ

 


3à çYÚ	B‘æ]çfÝ/Úšãvà Ö�ÔCÚdçPÝ�Û]Ú]ÖdçfÝ�å�ãCÚ]çfçEá-à]Úšä<ÜJÖdê.Ú]ÖYà9á–Ý'æ9ó]á�ÔPÚdÖ	Dxæ�Ô�à Õ�á…âYÚdà9ÔPÚdÖ

ÕJéXÙ�Ú]âYÚdçYÔPÚ]ÖSB?Ö�Údà9á”ÚvÔPÚdÖvæ]çfÙ�Ö�ÚdçfêfÚdçYÔPÚ]çXß�Ö�Ú]à]Ú�×]äQÚ�Þ

ßXà]ÚCõ•çfêfæ]Øfó�ÔPÚ]ÖXê$ÕsÚ]çfÝ/ÛdÚ]ÖdçYÚdçYÔPÚ]çËBüæ]çfÝ/Ú]ç·à9á–ÝiÔ�ÕJÖ�×dØsÚ]à çYÚdç^õ•âfâfÖdÕ�×]ØfìYæ]Ö�æ]épÚ]Ý�Ú]ÖCâYÚ]ÙGÖ�Ú]çfê$Ý�Þ

ßXà]Ú�á{ÚdÖMà9á–ÝCÚdà çYÚ ñ7ö$çÃÚdà çYÚdé

}

ÚdçfÕJÝ%ê.Ú]Ö ã��9Øfó âYæ]Ö�Ú�éXà çfà éEæ9ó]Ú¨Büæ]çfÝ/Ú]çfó
�9çfÙ�Ú�ÞfßXà]Ú�ÚdçfÝ/á–Ý/æ9çYÔPÚdçYÚ]ç

DMÚdÙ�à]ö$çYÚ]ç*ãCÚ]Ö�ÔPÚdç æ]ó]á>��à çfÝ/ÚdÖdçS�CÕJçYÔ��…Úg§GÝ�Ú]ÖdçS�Cépæ]Ödä<à]Ú]ÖdÝ�ÞqIMé Ô�à9Ú�á�Ô�ÕJÖ�×dØfê$Õ�Û ÜJØfÖ�Ú]çYå.ãCÚdÖ�ÔPÚ]ç

Ô�à]Ú
û

Ú]à ó âS�]ÕJépÚ Ô�ÕJÖ�×dØfó9æ]Õ�Û]Ú]çYå�âYÚdÙ�à çfçšÚdçYÔÎæ]ç¡Ú]à çYÚ]é ý7ÕJçfä<Ýpæ]Õ�ÛiÔPÚ]ÖkäQö$çfñQÚ
§QÚ]ç†�XÜJó ó]Ú�Þ�õvç

Ô�à]Ú�á”Údç ë�Ý/æ]ÖdÝ%ìfÕJçfä<Ý�ãvà Ö�ÔKãCÚ]à Ý/ÚdÖdØfà ç Ô�à]Ú

}

Ú�Ô�à çfÙ�ÕJçfÙ·Ù…Ú�á-Ý�Ú]ó ó Ý�å æ]ç¡Úg§�æ]ä<ÝXê$ãCÚdàFDMÚdÙ�à9ö$çYÚdç ê$Õ

Ù�Ö�ÚdçfêfÚdçYÞÌ~�Õšáo�]Ý%ê#ó à]×]Ø ãvà Ö�Ô˜ÔPæ�á�B‘ö$é�ìPó]ÚdépÚdçPÝ¼ÔPÚ]ÖÎä7ö$çfñQÚ
§QÚ]ç:�XÜJó ó]ÚÂæ]ó]á^çYÚ]Õ�Ú†DMÚdÙ�à9ö$ç

Údà çfÙ…Ú�Û ÜJØfÖdÝ/Þ&DMÚdÙ�à]ö$çYÚ]çYåfÔ�à]Ú á–à9×dØiñQö$ç“ÔPÚdé,Büö$éXìfó]Ú]éEÚ]çfÝvÔPÚ]ÖAäQö$çfñQÚ
§QÚ]ç��XÜJó ó]Ú�ÕJçfÝ/ÚdÖ�á”×]ØYÚdà9ÔPÚdçYå

ãCÚdÖ�ÔPÚ]ç^æ]ó9áw��à çfÝ/ÚdÖdçS��épæ]Ödä<à]Ú]ÖdÝ�Þ

}

Ú]çYæ�×]ØfâYæ]ÖdÝ/ÚhDMÚ]ÙGà9ö$çYÚdçYåGãCÚdó]×]ØYÚ?æ9çüê#ãCÚ]à^DMÚdÙ�à]ö$çšÚdçüÙ�Ö�ÚdçfêfÚdçYå

ãCÚdÖ�ÔPÚ]ç•Ú]âYÚdçYÛ]æ]ó ó]áMæ]ó]áF�/à çfÝ/ÚdÖdçS�xépæ]Ödä<à]Ú]ÖdÝ�Þ

ð

ÚdçPç•æ]ó ó]ÚŠDxÚ]ÙGà9ö$çYÚdçEä7ö�ÖdÖ�Údä<Ý_éEæ9Ödä<à]ÚdÖdÝ?á–à çYÔPåJãvà Ö�Ô

Ô�à]Ú>E�âYÚ]Ö�Û ó#��×]ØYÚvæ]Õ�á�ÔPÚdÖ>�]Õ+%šÚ]Ö�Údç¿�XÜJó ó]Úvæ]ó ó]Ú]ÖYà çfÝ�Ú]ÖdçYÚdç¿DMÚdÙ�à]ö$çYÚ]ç�Ö�Ú]äQö$çYá–Ý%ÖdÕJà]ÚdÖdÝ/Þ

                                                
ã ã$ä
ë å'ïvå'æ1ò�é ú™ý�æžë ê í

�

è�ï�é ë å'ú@êbð�è�æ1ë ðuå'ë ð�å'æ=ïvå�í�æ��™ð�î'ì�ì�å'ðjî'é é ú@å

�

å'ë ð�å'ð

x

å'ïvû�í�æžå'ë þ�è�ð�ú �™ý�æ �,ä
î'ïîð�æ ë ú@ë ð�î'é��-î'æ=ð�ë û'í�êDó�è

þ�å'ï�û'í�î�� � å'ð

�

ü�î	ü�å'æƒ–%å'æžî'è�ïvú@å�þ�å�æcî'è#��å'ë ð�å	å'ñ

�

î'ë é¬›
î'û'í�� æ î�ú@å	ð�ë û�í�ê)æžå'î'ú@ë å'æžê å��




3çPÝ–ã3ÕˆÖ�Û7Ú9à çšÚ�áfà çPÝ”Ú]Ù#Ö]à9Ú9Ö]Ý/Ú9çCõvó Ù…ö�Ö]à Ý–ØPéCÕ7á.ê�ÕˆÖ�ÿQó!��×]ØšÚ9çPÖ]Ü7×]ä�Û ÜJØPÖ]ÕˆçPÙ�ÕˆçšÔ_ýQÕˆçPäGÝ%Ö�Ú�Ô�ÕJäGÝ–à9ö�ç�à ç

ýQÕˆçPäGÝ%ã�ö�ó äQÚ9ç

ú

ÑGÑ

ú

Â

_0b f�j$_
¬G„�lob

P

O
„

…

n&_
ƒ

j
Ÿ

_ Í•_ Í
ž5Ÿ

V!X!n&_JX
O

P

n

P

V

\

_0b Î5v
Ÿ�Ÿ�Ï•z# L L¯�{

v
Ÿ�Ÿ^ÏÐz! L ^¡!{

}

æ#�9æ!�9å

}

Ú]Ö]çšæ9Ö�Ô�à çPàAÚ]Ý•æ9ó�Þ�âšÚ�á{×9ØPÖ�Ú]à âšÚ9ç‘à ØPÖ�Ú

a
=�á{ö�ó à9ÔJávæ�ó9ávÚ]à çšÚAõvÖ]ÝŠ�{Ö�Ú]Ù#Õˆó#��Ö�Ú

a
=�á-Øšæ�ìšÚ�áoÑ#Þ.
_à çšÚ�á

ÔJÚ]Ö¿�ræ�ÕˆìPÝ%ìPÖ�ö�âPó�Ú]érÚXâšÚ]àCÔJÚ]ÖXèCÚ]Ö]ã�Ú9çšÔ�ÕˆçPÙ ñ�ö�ç

a
=�á-Øšæ9ìšÚ�áMà�á-Ý/å_ÔJæ!% á-à�Úræ9Õ7á ñQÚ9Ö�á{×]ØPà�Ú�ÔJÚ]çšÚ9ç


_ó9Ú9épÚ9çPÝ/Ú9ç âšÚ�á-Ý”Ú]ØšÚ]çÌä���çPçšÚ]çšÞüë�à9ÚSä���çPçšÚ9ç
û

Ú]Ý–Ö�æ�Ú�ÔJÚ]Ö�å�ßCÖ�Ú9à9Ú�×]ä�Ú�å?ý'ö�ó ù�ó à çPà9Ú]ç öPÔJÚ]Ösæ9Õ7×9Ø

à9á{ö�ó à9Ú]Ö]Ý”Ú_ý�ÕˆçPä<Ý”Ú?á¬Ú]à çšÞ•
_à ç

a
=�á{ö�ó à9Ô?à9á-Ý�ÔJÚ�Û à çPà�Ú]Ö]Ý�æ9ó9á•Ú9à ç

û
Ú]à ó'ÔJÚ]Ö_ßCÖ�Ú]à9Ú�×]ä�Ú?Ú9à çšÚ�á

û
Ú]Ý–Ö�æ�Ú�ÔJÚ]Ö�á

\

æ9Õ7á‘ÔJÚ]Ö©�KÚ9çPÙ…Ú�æ�ó ó9Ú9Ö
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]Ö
Å

Þ	
3à ç

a
=�á{ö�ó à�Ô�à�á-ÝüÔ�ÕˆÖ�×]Ø Ú9à çšÚ�ñ�ö�ç•ê$ã�Ú9àŠ
3à Ù…Ú9çšá{×]Øšæ�Û Ý/Ú9ç

ÔJÚ�Û à çPà�Ú]Ö]Ý@�

A

Þ•ßCÖ�Ú]à�Ú�×]ä�Ú_Ú9à çšÚ�á
û

Ú]Ý–Ö�æ�Ú�ÔJÚ9Ö�á.Ù.Ú]Ø	��Ö�Ú]ç�ê$Õˆé

a
=�á-Øšæ9ìšÚ_öPÔJÚ9Ö

Ò

Þ áaà9Ú—âPà ó9ÔJÚ]ç ê$Õ7á{æ�éXérÚ]ç éCà Ý ÔJÚ]ç æ9çšÔJÚ]Ö�Ú9ç ßXÖ�Ú9à9Ú�×9ä�Ú]çøÔJÚ�á

a
=�á-Øšæ�ìšÚ�á Ú]à çšÚ

ä�ö�çPÝ–à çPÕˆà9Ú9Ö]ó à9×9ØšÚ�E�âšÚ9Ö�Û ó!��×9ØšÚ�Þ

ßCà9Úh
_Ö]éCà Ý–Ý%ó ÕˆçPÙ�á{ö�ó�×]ØšÚ]Ö
û

Ú]Ý–Ö�æ�Ú�ÔJÚ]Ö�Û ó#��×]ØšÚ]çüà�á-Ý Ú9à çšÛ9æ�×9Ø*Ô�ÕˆÖ�×9ØPê$Õ7Û ÜˆØPÖ�Ú]çšå…ö�ØPçšÚ?ÔJÚ]çüÙ.æ9çPêPÚ]ç

a
=

á-Øšæ9ìšÚÃÔ�ÕˆÖ�×]ØPó�æ9Õ7Û9Ú]çÂê$Õ éCÜ7á{á{Ú]çšÞ

}

Ú]Ù.ö�çPçšÚ]çWã3à Ö�ÔÂÔ�à9Ú•ë�Õ7×]ØšÚ•æ9ç Ú9à çšÚ9é
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]Ö

1t
éCà Ý

à çšÛ à çPà Ý/Ú9é˜ýQÕˆçPäGÝ/Þ.ÿ'ö�ó Ù…Ú9çšÔkã3à Ö�Ô�Ú]à çÃæ9çPÙ#Ö�Ú]çPêfÚ9çšÔJÚ]Ö
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]Ö

2t
âšÚ]Ý–Ö�æ�×9ØPÝ/Ú9Ý/Þ

ð

Ú9çPç ÿQó#��×]ØšÚ9ç

ñ�ö�ç

2t
ê�Õˆé

a
=�á-Øšæ9ìšÚ�Ù.Ú]Ø	��Ö�Ú9çšå�ã3à Ö�ÔZÚ9Ö�æ9ó9á^�#à çPÝ”Ú]Ö]ç	�_éræ9Ö]äGà9Ú9Ö]Ý/åJæ�çšÔPÚ9Ö�Ú]çšÛ9æ9ó ó9áAæ9ó9á��.Ú
§�Ý”Ú]Ö]ç	�#Þ�õvó ó9Ú

Ú
§�Ý”Ú]Ö]çšÚ]ç
û

Ú9Ý%Ö�æ�Ú�ÔJÚ]Ö ã�Ú]Ö�ÔJÚ9çôà ç Ú]à çšÚ]Ö

ð

æ�ÖdÝ”Ú�á{×]ØPó9æ�çPÙ…Ú ê$ã3à�á{×]ØšÚ]çPÙ.Ú�áaìšÚ]à9×9ØšÚ]Ö]Ý”ÞÌßXà�Ú�á{Ú

ð

æ�ÖdÝ”Ú�á{×]ØPó9æ�çPÙ…Ú7ã3à Ö�Ô?ÔJæ9çPç�çšæ�×]ØüÔJÚ]ésý�Ö]à çPê$à ìCñ�ö�ç

}

ö�à9á¬á{ö�çPçšæ9ÝEæ9âPÙ.Ú�æ9Ö]âšÚ9à Ý”Ú]Ý”Þ

�

% & %�� �� � � 	�� � � � �� 
 ��7 � � 	� �� � � �- 	� �� � � �
 � � �	� � � � �
õvó Ù.ö�Ö]à Ý–ØPépÚ9çšå ã�Ú]ó9×9ØšÚUßXà�á-Ý/æ�çPêfÛ ÕˆçPäGÝ%à�ö�çšÚ]ç ñQÚ9Ö]ã�Ú]çšÔJÚ]çšå á-Ý”Ú]ó ó9Ú]ç Ô�à9ÚËê$ã�Ú9à Ý”ÚËÙ�Ö�ö$%�Ú

õvó Ù.ö�Ö]à Ý–ØPépÚ9çPÙ�Ö]ÕˆìPìšÚ•ÔJæ�Ö�Þ�ßCà9á-Ý”æ9çPêPÛ ÕˆçPäGÝ%à�ö�çšÚ]ç�ó à9Ú�Û]Ú9Ö]ç�æ�ó9á�
_Ö]Ù…Ú9âPçPà9áAÔJÚ]ç�õvâšá-Ý”æ9çšÔXÚ]à çšÚ�á…ýQÕˆçPä<Ý”Ú�á

ê$ÕˆÖÉE•âšÚ]Ö�Û ó#��×]ØšÚ�Þšÿ�ÜˆÖ�Ù.Ú�á{×9ØPó9öPá{á{Ú9çšÚ¿BW��Ö]ìšÚ]ÖXä�æ9çPç¼ÔJæ�áF
_Ö]Ù…Ú9âPçPà9áMìšöPá-à Ý–à ñ öPÔJÚ]ÖXçšÚ]Ù.æ9Ý–à ñ á{Ú]à çšÞ

Ò

Ú]Ù.æ9Ý–à ñ�Ú©
_Ö]Ù…Ú9âPçPà9á{á{ÚZã�Ú9à9á{Ú9çWÚ9à çšÚ9çÎý�ÕˆçPä<Ý‘æ9ó9áxà çPçšÚ]Ö]Øšæ9ó âÂÔJÚ�á¾E�âG��Ú]äGÝ/Ú�ákæ9Õ7á{Þ	
_à ç•ìšöPá-à Ý–à ñ�Ú�á


_Ö]Ù…Ú9âPçPà9áiêPÚ]à Ù�Ý æ�çšå�ÔJæ#%qÔJÚ9ÖrýQÕˆçPäGÝ æ�Õ5%�Ú]Ö]Øšæ9ó âqÔJÚ�áÌE•âG�9Ú9ä<Ý”Ú�á�ó à9Ú9Ù�Ý”Þ_þ¬é ñ�ö�Ö�æ9çPÙ.Ú]Ù.æ9çPÙ.Ú]çšÚ9ç

B‘æ�ìPà Ý”Ú]óJã3ÕˆÖ�ÔJÚvá{×]Øšö�çpæ9Õ7Û�Ô�à9ÚšßXà�á-Ý”æ9çPêfÛ ÕˆçPäGÝ–à9ö�çšÚ]çXäGÕˆÖdêXÚ]à çPÙ.Ú]Ù.æ9çPÙ.Ú]çšÞ3õvÕ5%�Ú]ÖvÔJÚ]é¼âšÚ9Ö�Ú9à Ý”á.ä<ÕˆÖ]ê

Ú]Ö]ã���ØPçPÝ/Ú9çÓ�Kæ9Ö�×]ØPà çPÙ…ú!Ô�ÕˆâšÚ�á{ú õvó Ù.ö�Ö]à Ý–ØPéCÕ�áEá-ìPà9Ú]ó�Ú]çqÔ�à�ÚrérÚ�Ô�à9æ�ó9Ú]ç õ�×]Øšá{Ú]ç¿Ú9à çšÚ‘ã�Ú�á{Ú9çPÝ%ó à9×]ØšÚ

D ö�ó ó9ÚXà ç ÔJÚ9Ö—D Ú9äQö�çšá-Ý–Ö]ÕˆäGÝ%à�ö�ç•ñ�ö�ç�E�âšÚ9Ö�Û ó#��×9ØšÚ]çšÞ3ë�à9ÚXä���çPçšÚ]ç¼æ9Õ7×9Ø•ê�ÕˆÖ�èCÚ9Ö]âšÚ�á{á{Ú9Ö]ÕˆçPÙ“ñ�ö�ç


_Ö]Ù…Ú9âPçPà9á{á{Ú9çræ�çšÔJÚ]Ö�Ú]Ö7èCÚ]Ö�Û9æ9ØPÖ�Ú9çrÚ]à çPÙ…Ú�á{Ú]Ý–ê$Ý.ã�Ú]Ö�ÔJÚ]çšÞ




3çPÝ–ã3ÕˆÖ�Û7Ú9à çšÚ�áfà çPÝ”Ú]Ù#Ö]à9Ú9Ö]Ý/Ú9çCõvó Ù…ö�Ö]à Ý–ØPéCÕ7á.ê�ÕˆÖ�ÿQó!��×]ØšÚ9çPÖ]Ü7×]ä�Û ÜJØPÖ]ÕˆçPÙ�ÕˆçšÔ_ýQÕˆçPäGÝ%Ö�Ú�Ô�ÕJäGÝ–à9ö�ç�à ç

ýQÕˆçPäGÝ%ã�ö�ó äQÚ9ç

ú

Ñ

•

ú

UWVYX0p�nm„�_

\«œ

kmlonSdÉl f0fhV^V

\

_0b Î v d�l f
z! L L¤�{

þ¬çÕ�üö�ìPìšÚ�áüõvçšá{æ9Ý–ê ã3à Ö�ÔWæ�ó9áüßXà�á-Ý/æ�çPêfÛ ÕˆçPäGÝ%à�ö�ç˜ÔJÚ]Ö“õvâšá-Ý”æ9çšÔ
pÐÖ fL×

Ú]à çšÚ�áüýQÕˆçPäGÝ”Ú�á
f

ÔJÚ9Ö

ýQÕˆçPäGÝ–ã�ö�ó ä�Ú3ê�ÕKá{Ú]à çšÚ9Ö3ýQÖ�ö$�9Ú9ä<Ý–à9ö�ç

œ

æ9Õ7Û_Ú]à çšÚ3Ù.Ú�á{×9Ø	�9Ý–ê$Ý”Ú
û

æ9çPÙ.Ú]çPÝ–à9æ�ó9Ú]âšÚ9çšÚ ØÅ ÔJÚ]Ö‰E•âšÚ]Ö�Û ó!��×]ØšÚ

ñ�Ú]Ö�á-Ý”æ9çšÔJÚ9çšÞšÿ�ÜˆÖEÔ�à�Ú
û

æ�çPÙ…Ú9çPÝ%à�æ9ó9Ú9âšÚ]çšÚXÙ#à ó Ý/å3ÔJæ�á¬áxà ØPÖ�~_Ú9çPÝ%Ö]Õˆé

±

l
á{öpçšæ9ØSãvà�ÚCé���Ù#ó à�×]Ø æ9é

ýQÕˆçPäGÝ
f

ó à�Ú]Ù.Ú]çrá¬ö�ó ó Ý”Ú�Þ/ßræ9Ö�æ9Õ7áfó9Ú]à Ý/Ú9Ý�á-à9×9ØrÛ9ö�ó Ù…Ú9çšÔPÚ

}

Ú�Ô�à çPÙ�ÕˆçPÙ�æ�â	�

Ù

Ú�ÛÜÚ Û

±Ý±

p–f fÞlÜn

= - ß

èCÚ]Ö�ÔJÚ9ÕˆÝ%ó à9×]ØPÝ…ã3à Ö�Ô�ÔJæ�áfýQÖ]à çPê�à ì�à ç�õvâPâPà ó9Ô�ÕˆçPÙ

A•à

Þ

ò�þ�þZë é ü�è�ðZúzu{�5k{�cævë ð�ó�ë ì$ü�å�æAä$ë ï�ê î�ðZó�å�æ

�

ë ê ê é è�ðZú"ðZî�û�í…–$ý�ìZìZå

á�â#ã|ä¨å#æGçqã
æGè7â#å#é!ã
ê	ã#æ	ã|ëhâ ìJíîí+å#ê	ã
â�é#ãJíJâ çšé â#ï
ðñå#é!ò•óFã#ç.ì$ã0òoò«â#ô$æöõ5ê	ã
ì|÷�ø+æGù•è@ã|â æñã#â æ	ã
ìûú ìJã
â

ë�ü#ðGé ê	å#ìJã
æËý�å�ï
ðGê	å!ì$òmï
ð	å0ú è)ê	ã#ìJãJï#ðGæ	ã
è@þ�ÿ5ôËã
â æ	ã�ä`å!æGç[ã#æGè7â#å#é#ã#ê	ã
æ	ã�ëhâ ìJíËú õ5ì��!ãJí+ã
æË÷^ø5æGù•è¾í+ã#ì

÷^ø5æGù•è7ë�ô$é ù�ã—ê	ã
ìJã0ï
ðGæ	ã
è@þ���� í$â!ã��Šìgâ!ã
æGè7â#ã#ì
ø+æGç†í+ã
ì—ä`å!æGç[ã#æGè7â#å#é!ã
ê	ã
æ	ã#æ ø5æ	íËíJâ#ã��Šê	ã
ìJú é#ü�ï
ð	ã

ð	ã
ìJå!ø�ò
	&ø�ú â æ	í+ã#æ��[ëhâ ìJí ã
â æ˜óHâ#ã�� å#æGæGç.ìJå�
Gð íJø5ìJï#ð å#é é#ã���ã
æGè7ìJã
æ†í+ã#ìFä¨å#æGçqã
æGè7â#å#é!ã
ê	ã#æ	ã
æ˜çqã
é!ã
ç.è�þ

�
òîëhâ ìJí ú#ã0ò«èYçqã#é#ã
ç.è

µ��

�‚í+å�òoò íJâ#ã:ç[ã0ò«ø�ï
ðGè@ã��Šê	ã
ìJú é#ü�ï
ð	ã:æ	å#ð	ã å!æ í+ã
æ��¾å#æGè@ã
æ í+ã0ò

óHâ#ã�� å#æGæGç.ìJå�
Gð	ã#æ���ã
ì
é#ü!øuú è@þ��uë�ã#â���ã#æGèYìJã#æ �

±‚²

lªl
ë�ã
ìJí+ã#æ���â è@ã
â æ	å!æ	í+ã
ì�íJø5ìJï
ðîã#â æ	ã��Wå!æGè�ã

��ã
ì
êGø5æ	í+ã
æ��5ë�ã
æGæ�ê	ã#â#í+ã�ò«â!ï
ð�â æËí+ã
ì>æ	ü0ï#ð	ò«è@ã
æ�ý å0ï
ðGê	å!ìJòoï
ð	å0ú èFí+ã
ì��!ã
ë�ã#â é#ò`å!æ	í+ã
ìJã
æ�ê	ã0ú â æ	í+ã
æ	þ

á�â#ãJòoã��¾å#æGè@ã‰ëhâ ìJí���â è

- ß

�

±î²

n,n

ç[ã#ëhâ#ï
ðGè@ã
è@þ[á�ã#ì‰÷^ø5æGù•è���â è—í+ã��¦çšì �"!+è@ã
æ
œ # $

ã
ì
èŠëhâ ìJí˜å#é!ò

ÿ�è�å!ì
èYë�ã#ì
è%	$ø5ì'&`ã0ò«èYâ ����ø5æGç�í+ã#ì(�Šì
â#ã#æGèYâ!ã
ì
ø5æGçqã
æ˜í+ã
ì
�

ê	ã
æ	ã#æWçqã#ë�ü!ðGé è@þqÿLã
â æ	ãHä`å!æGç[ã#æGèYâ!å#é#ã#ê	ã
æ	ã

ëhâ ìJí â æ‚óHâ#ï#ðGèYø5æGç€í+ã
ì�
	ôGò«â è7â ��ã
æ
œ # )

ï
ð	òoã�ú#ãJò«è7çqã
é#ã#çšè@þ>ý¿ø5æ,ëhâ ìJíûã
æGè7é#å!æGçÕíGã0ò�*
)

& í+ã0ò

                                                
ã �

�vð,ü�å'æƒt�å'æ�ñ#� � å'ð�ê é ë û�í�è�ð�úuô –%ý�ì�u�÷�÷�”™ù#��ë æ ü-�™å'ë ð

x

å��-å'ë ï•� ��æ�ü�ë å�"2ë û'í�ê ë ú��™å'ë ê)ü;ë å'ïvå'æ�ò�è�ïvïvî�ú@å	ú@å�� ��í�æžê �



�
æGè7ëhø5ìJú�ã#â æ	ãJòCâ æGè@ã
ç.ì
â#ã#ì
è�ã#æ

)
é ç[ô$ì
â è7ð+��ø�ò,	$ø5ì.-^é!ü0ï
ð	ã#æGì
õ�ï
ù�ú õ+ðGì
ø5æGç¨ø5æ	í�÷^ø5æGù•èYìJã0íJø+ù•è7â#ô$æ�â æ

÷^ø5æGù•èYë�ô$é ù^ã#æ

#0/212#

óHâ#ã�� å#æGæ
#03

ìJå�
Gð	ã
æ

µ54

è7ìJå���ã
ìJò«â#ã#ì
è�þ76`ê	ã
ìËíJâ#ã8�¨ì
â#ã#æGèYâ!ã
ì
ø5æGç‚í+ã
ì�ý ô$ì���å!é#ã
æÓâ æ¥í+ã
æÓ÷^ø5æGù•è�ã#æ

ã
æGè@òoï#ð	ã
â#í+ã#èHíJâ#ã�óHâ#ï
ðGè7ø5æGçqòoü#æ	í+ã
ì
ø5æGç¨â �
3

ìJå0
Gð	ã
æ	þ

UWVYX0p�nm„�_

\«œ

kmlon:9)l

\

j>_Jn
O7;

P

aJloZ[lolmv 9
; z! L ^¡!{

á ã
ì
)

æ	òoå#è5	��^ô$æ óFô$è7ð�ø5æ	í
$

â ê	ô$ë�ôGô�ê	ã
æGø5è5	&èFã
â æ�óFå�ò«è@ã
ì�å#ø�ò%<�ô"=[ã
é æ��>	$øÐí+ã��–íJâ!ãhá�â#ò«è@å#æ+	

ê	ãJò«è7â �?��è[ëhâ ìJí+þ•ÿ0â!ã�ê	ãJòoï#ðGìJã
â ê	ã#æ�â ðGìJã#æ
)

é ç[ô$ì
â èYð+��ø�òqëhâ!ãhú#ô$é çšèA@

�•þûÿLã
è5	Cã�íJâ!ãhú ìJã#â5ë�ü!ðGé ê	å#ìJãB<�ô"=[ã
é!íJâ ��ã#æ	ò«â#ô$æ ú#ãJò«è@þ

C�þ
$

ã#â#òoã'�!ãJí+ã��Õ÷^ø5æGù•è¨í+ã#ì�÷^ø5æGù•èYë�ô$é ù�ãFã
â æWâ ðGæWøD��ç[ã#ê	ã
æ	í+ã0ò.<�ô"=�ã#éE	&ø�þ
$

ã
æGæ˜ãJòuæ	ôGï#ð

æGâ#ï#ðGèHã�=šâ#ò«è7â#ã#ì
èF�•í+å#æGæ ã
ì�	Gã
ø5çqã�ãJòCæ	ã
ø�þ

/
þ

�
æGè@ú
ã#ì
æ	ãŠÿ�èF�$ì�
Gø5æGù•è@ãJþ

)
ø�ú çšì
ø5æ	í¿í+ã
ì:*•ãJòoò«ø5æGç¾ã#æGè�òrè�å!æ	íGã#æ	ãŠÿ�èF�$ì�
Gø5æGù•è@ãŠò«â æ	í�í+ãJú â æGâ!ã
ì
è

å#é!òw÷^ø5æGù•è�ãG�^í+ã
ìJã#æH<�ô"=[ã
éB� ã
ðGì�� å#é#ò:�^ô$æ�ã#â æ	ã��•ÿ�è7ì$å!ðGé^çqã
è7ìJôGú#ú
ã#æ ë�ã
ìJí+ã
æ	þšá�ã#ì‰ÿ0è7ìJå#ðGé

ëhâ ìJíH��ô"�ÜÿLã
æ	òoô$ì
#

ÿ�è�å!æ	í"
Gø5æGù•è¾å!ø�ú�í+å0òI�Šê+�#ã#ùLèFç[ã0òoã
æ	í+ã
è@þ�á�â#ã ÿ�èYìJå!ðGé#ã
æ�ë�ã
ìJí+ã#æ8	$ø

�#ã0í+ã��¦ê	ãJòmã
è5	&è@ã
æJ<�ô"=�ã#é�ç[ã0òoã
æ	í+ã
è@þ
�

ì
é#ü#ø5è@ã
ì
æ	í¾ðGâ#ã
ì�	$ø˜â#òrè
)

êGêGâ é#íJø5æGçK�2L•þ[á ã
ìFë�ã
â !uã

÷^ø5æGù•è[â æ í+ã��•íJø5ìJï
ðGù•ìJã#øM	$è@ã
æ�óFå�ò«è�ã#ìJã
é#ã���ã#æGèE	Cã#â ç.èHã
â æ	ã
æ òoô$é#ï
ð	ã#æ ÿ�èA�$ì�
Gø5æGùLè@þ

ò�þZþZë é ü�è�ðZúzu5s�k;ÿ-ðZê � å�æžðZå�ð
ü�å�æ2ö;ê ñZæžìZè�ð	�™ê å�ðZî�û�í…"FýZê í$è�ð�ü

��ë ðZþ�ý	��ýZý

                                                
ã i

ö;ë å'í�å	ò�ð�í�î'ð�ú



�
æGè7ëhø5ìJú�ã#â æ	ãJòCâ æGè@ã
ç.ì
â#ã#ì
è�ã#æ

)
é ç[ô$ì
â è7ð+��ø�ò,	$ø5ì.-^é!ü0ï
ð	ã#æGì
õ�ï
ù�ú õ+ðGì
ø5æGç¨ø5æ	í�÷^ø5æGù•èYìJã0íJø+ù•è7â#ô$æ�â æ

÷^ø5æGù•èYë�ô$é ù^ã#æ

#0/2N2#

O�þP&¨ãJò«è7â �?��ã íJâ!ã�ý�ô$ì�� å#é#ã ú õ5ì?�#ãJí+ã#æ�÷�ø5æGùLè@þBQmæÓí$â!ãJòoã��R-�å!é é�ë�ã
ìJí+ã
æ�æGø5ì íJâ!ã�ê	ã
â#í+ã#æ

æ	ü0ï#ð	ò«è�ã#æÜý�å�ï
ðGê	å#ì
æÝí+å�	$øS��ã#ìgë�ã#æ	í+ã
è@þÐá¿â!ã–ÿLï
ðGëhâ#ã#ì
â ç.ù^ã#â è‚ê	ãJò«è@ã
ðGè íGå!ì
â æ�� íJâ#ã

�Šì
â#ã
æGè7â#ã#ì
ø+æGç í+ã
ì�ý ô$ì���å!é#ã
æ�	$ø�ê	ãJò«è7â �?��ã#æ	þE��ø íJâ!ãJòoã��T��ë�ãJï#ù—ëhâ ìJí�å!øuòhå!é é#ã#æ˜òoãJï#ð	ò

óHâ#ï
ðGè7ø5æGçqã
æÉå#ø�ú	íJâ!ã	÷^ø5æGù•èYë�ô$é ù^ã	çqã
êGé â#ï
ù•è@þ
)

é é#ã>òrâ#ï
ðGè7ê	å#ìJã#æ—÷�ø+æGù•è@ã>ã
ì
ð	å!é è@ã
æ¿ý�ô$ì�� å#é#ã#æ

ã
æGè7çqã
çqã
æÉí+ã
ì:&Hé â#ï
ù•ì
â#ï#ðGè7ø+æGçqþ
)

é é!ãSý�ô$ì�� å#é#ã#æÌí+ã#ìwæGâ!ï
ðGè�ò«â#ï
ðGè7ê	å#ìJã#æ©÷�ø5æGùLè@ãSë�ã
ìJí+ã#æÉå!ø�ò

â ðGìJã#æªý�å�ï
ðGê	å#ì
æªçqã���â è7è�ã#é è@þ
�

â æU	$ë�ã
â#íJâ ��ã#æ	ò«â#ô$æ	å#é!ãJò?&¨ã
â!ò

Gâ#ã
é`â#ò«è
)

êGêGâ é#íJø5æGçV�2LW	$ø

ã
æGè7æ	ã
ð+� ã
æ	þÐá�â#ã–å!ø�ò«ç[ã0ú õ5é é è@ã
æÜ÷^ø5æGù•è@ã–ã
æGè@ò

GìJãJï#ð	ã
æ ðGâ#ã
ì•í+ã
æ æGâ#ï#ðGè�òrâ#ï
ðGè7ê	å#ìJã#æ

÷^ø5æGù•è@ã
æ	þ�á¿â!ã�÷�ú#ã
â é!ã�ç[ã#ê	ã
æ íJâ#ãB&Hé â#ï
ù•ì
â#ï#ðGè7ø+æGç¿å#æ	þ

ò�þZþ�ë é ü�è�ðZúyu{u5k
j

ðZê å�æžï�û�í�å�ë ü�è�ðZú™åJóC��ë ï3û�í�å�ðŠï�ë û�íZê þ�î�ævå�ð Ÿ ��å�ë ï�ï( 

è�ðZü•ðZë û�íZê_ï3ë û�í�ê þZî�æžå�ðW��è�ð	�;ê å�ð Ÿ ï�û�í	��î�ævóC  �‘ä$ë å

�

å
��å�ë é ë ú™å

x

é ë û
�;ævë û�íZê è�ðZú�ë ï�ê�î�é ï<�•� å�ë é�ü�î�æžú™å�ï�ê å�é é ê �

1
þ���ø5ì��`æGè@ã
ìJíJì
õ�ï
ù•ø5æGç í+ã0ò`ÿLã
æ	òoô$ì
ìJå!øuòmï
ð	ã
æ	òX�^ú õ5ðGì$ã�ã
â æ	ã
æ�ý ô$ì���å!é#ã
æ

# )
ø�ò«ç.é#ã
â!ï
ðËíJø5ìJï
ð	þ

�
æGè7ë�ãJí+ã
ì å#ø�ú çšì
ø5æ	íÐí+ã
ì�*Wâ è7è�ã#é ø5æGçW��ô$ì
ð	å#æ	í+ã
æ	ã#ì�ý ô$ì���å!é#ã
æÐâ æªí+ã
æÐ÷^ø5æGù•è�ã#æ���ôGí+ã#ì

å#ø�ú ç.ì
ø+æ	í(��ô$æ çqã���â è7è�ã#é è@ã
æY-�é#ü0ï#ð	ã
æGæ	ô$ì���å!é#ã#æ â æÐã
â æ	ã
ì‰ú ìJã
â�ë�ü!ðGé ê	å#ìJã#æ ý å0ï#ðGê	å#ìJòoï
ð	å�ú è�þ

ó`ô$èYðÓø5æ	í
$

â ê	ô$ë�ôGôK��å�ï
ð	ã#æ•å#æ•íJâ#ã0òoã
ìÐÿ�è@ã
é é!ã ù�ã
â æ	ã
æKçqã
æ	å!øuã#ìJã
æ
)

æGçqå#ê	ã#æV	&øD�

<�ã
ìJú#å!ðGì$ã#æ	þ•ÿ0â!ã�õ5ê	ã
ì
é#å0òmòoã
æ íJâ#ã
)

ø�ò«ë�å#ðGé^í+ã��
)

æGë�ã#æ	í+ã
ìJþ



�
æGè7ëhø5ìJú�ã#â æ	ãJòCâ æGè@ã
ç.ì
â#ã#ì
è�ã#æ

)
é ç[ô$ì
â è7ð+��ø�ò,	$ø5ì.-^é!ü0ï
ð	ã#æGì
õ�ï
ù�ú õ+ðGì
ø5æGç¨ø5æ	í�÷^ø5æGù•èYìJã0íJø+ù•è7â#ô$æ�â æ

÷^ø5æGù•èYë�ô$é ù^ã#æ

#0/
L

#

N
þ���ø5ì

�
=•è7ìJå#ù•è7â#ô$æËí+ã#ì�Q&òoô

#
�Šê	ã
ìJú é!ü0ï
ð	ã�ë�ã
æ	í+ã‰íGã#æH*•å#ìJï
ðGâ æGç

#0Z
ø5ê	ãJò

# )
é ç[ô$ì
â è7ð+��ø�ò

µ�[

å#æ	þ

á�â#ã\�^ô$ì�	Gã
â!ï
ð	ã
æGê	ã#ð	å0ú è@ã
è@ãÌá¿â#ò«è@å!æ+	 ]_^
`ba

ëhâ ìJí|ê	ã
ìJãJï#ðGæ	ã
èA�Šâ æ	í+ã�� í+ã
ìÌç[ã#ëhâ#ï
ðGè@ã#è�ã

á�ø+ìJï#ð	òoï
ðGæGâ èYè c d e

a

í+ã
ì
)

ï
ðGè@ã
ì
#

ý�å�ï
ðGê	å!ì$òmï
ð	å0ú è�íGã0ò�÷^ø5æGù•è�ã0ò^ê	ã#ìJãJï#ðGæ	ã
è�ëhâ ìJíGþ0ý�ø5æ—ç.â é èF@

f_g

hbi

â!ò«è>íJâ!ã`ã
ø5ù•é â!í$â!òoï
ð	ãHá�â#ò«è@å#æ+	j	&ëhâ!òoï
ð	ã
æ

i

ø+æ	í c d e

a

þ
$

ã
æGæ í+ã#ì
$

â æGù^ã#ék	&ëhâ!òoï
ð	ã#æ

íJâ#ã0òoã
ì�ÿ�èYìJã0ï
ù�ã¿ø5æ	í�í+ã#ì—ý ô$ì���å!é#ã
æ�ç.ì �"!uã
ì�å#é#ò�l2m2n�ê	ã
è7ìJü#ç.èF��ã#ìgð	ü!é è¾íJâ!ã�á¿â!ò«è�å!æ+	�ã
â æ


	ôGò«â è7â ��ã0ò,<�ô$ì�	Gã
â#ï#ð	ã
æ	þ

L•þP<�ã
ì
ê	ã0òoòoã
ìJã í+å0ò
�

ì
ç[ã#êGæGâ#ò ��â è o ô$é#ã
#

-�â é é â æGç ø5æ	í
�

æGè@ú#ã
ì
æGø5æGç ��ô$æ

÷�ô$é pJçqô$æGçšâ èYè@ã
ìJú#ã#ðGé#ã
ì
æ	þ

qsr t
tvu wyx z|{0tku } ~G•s} € •
‚"{�ƒ„w�…„•
†
‡D…„‚"w0ˆ‰ƒvŠ7‹�r t
tv{�} zŒ‹j{

h

r uG} {�wG•K•5‚�zF{0ƒ•Ž q'•:‘“’D”y•�ƒ‰uG•5‚�Ž –J{�ƒX—Œ˜>˜Œ™ •

š%› œ5œF•0ž�Ÿ�œ�•� 0¡.¢X£�¤+ �•�¥,Ÿ�¦�› ¦�› ¤+ž Ÿ�§©¨?ª"ž�¥,Ÿ�¤�Ÿ�¦8Ÿ�› ¦�Ÿ�«B¬�Ÿ�›�­ ®¯¤�•G¢XŸ�¦�­0°yœ5ž •�œAŸ�¥‰›�Ÿ7±Œª"ž ¡>²7ž ¢
œ|¬�Ÿ�ž ³+Ÿ�¦8³ ›�Ÿ

§HŸ ³ ›�•0 �Ÿ�¦µ´?£�¤�¢XŸ�¦·¶�Ÿ�ž ŸG£�¤+¦�Ÿ�œA¡•¸¹¦ºŸ�› ¦�Ÿ�žW»„¬�Ÿ�› œFŸ�¦·®Œ¤�•y¢XŸW¬7› ž ³P§?› œ¼³ ›�ŸG¢XŸ�¦½³ ›0ŸP¾•¶�Ÿ�ž ¿  �Ày£�¤�Ÿ

Ÿ�ÁÂœ5ž •�¤+›�Ÿ�ž�œF¡

š�Ÿ�±¯ª"žI³ ›�Ÿ�§�ŸG³ ›�•� 0Ÿ�¦W´?£�¤�¢XŸ�¦_Ÿ�ÁÂœ�ž •0¤+›�Ÿ�ž�œs¬�Ÿ�ž"³MŸ�¦WÃ¯Ä"¦+¦�Ÿ�¦�ÅM¬7› ž ³�³MŸ�ž�Æ�•0ÇM§ÉÈ�•0žÊœ5› œ5›�ª"¦+›0Ÿ�ž�œA¡+Ë?›�ŸG¢

¥,Ÿ ¢X£�¤+›�Ÿ�¤+œ|¬7›�ŸG³MŸ�ž�ÇD§©§?› œ“¨?ª"ÁEŸ�  ¦�¡>Ë�•0»„Ç�¬7› ž ³Y³ ›0Ÿ7š�ª"ÇD¦�³ › ¦+¥E­ š�ª"ÁW³MŸ�ž7®ŒÇD¦+Ã2œ5¬�ª"  Ã¯Ÿ7ÇD¦+œAŸ�ž�œAŸ�›   œF¡

¨?ª"ÁEŸ� �ÅM¬�Ÿ� 0£�¤�Ÿ�Ÿ�› ¦�Ÿ�¦WË�•0œAŸ�¦+È+ÇD¦+Ã2œ�Ÿ�¦+œ5¤�•�  œAŸ�¦�ÅM¬�Ÿ�ž ³MŸ�¦_•� �¢|ÌE•0ÇMÍ.Ÿ�¦+  ›�Ÿ�¥EŸ�¦�³MÎ�¶�Ÿ�»+Ÿ�›�£�¤+¦�Ÿ�œA¡�°>ª"§?› œ

›�¢
œ'Ÿ�¶�Ÿ�¦�¿�•0   �¢|³M•G¢E¸¹¦+¦�Ÿ�ž Ÿ�³+ŸG¢“¾�¶+Ï0Ÿ�Ã2œFŸG¢E¶�Ÿ�Ã¯•�¦+¦+œA¡GË�›�Ÿ�Ð¯¤�•0§�¿ ž Ÿ ­ Ë?›�¢
œA•�¦+»

µ�Ñ

¬7› ž ³•»"ÇDž:š�Ÿ�ž ŸG£�¤+¦+ÇD¦+¥

Ÿ�› ¦�Ÿ�žB²7¦�¿�Ÿ�ž�¦+ÇM¦+¥,¢
Ã¯•�ž�œAŸB¶�Ÿ�¦+ÇDœ5»„œAÅF§�› œ“³MŸ�ž Ÿ�¦�Ò?›  �¿�Ÿs³ ›�ŸB§HŸ ³ ›�•0 �Ÿ�¦�´?£�¤�¢XŸ�¦HŸ�Á2œ5ž •�¤+›0Ÿ�ž�œE¬�Ÿ�ž ³MŸ�¦�¡

¸¹§SÓ'ª"  ¥,Ÿ�¦�³MŸ�¦Ô¬7› ž ³V¿ ÕDžHÏ�ŸG³MŸHÖ(ÇD¥,Ÿ� �³MŸ�žH§HŸ ³ ›�•0 �Ÿ�¦V´�£�¤�¢XŸ¼³MŸ�žY×PŸ�ž�œWŸ�› ¦�Ÿ�žYÓ'Ÿ� �³M¿ ÇD¦+Ã2œ�›0ª"¦

¶�Ÿ�ž ŸG£�¤+¦�Ÿ�œA¡ØË�›�ŸÙ°yÇD§�§HŸÚ•0   �Ÿ�žVÓ'Ÿ� 0³M¿ ÇM¦+Ã2œ5›�ª"¦�Ÿ�¦SŸ�ž�¥‰› ¶+œµ³ ›�ŸUÓ'Ÿ� 0³M¿ ÇD¦+Ã2œ5›�ª"¦Û³MŸ�žÜ¥EŸG¢X•�§?œFŸ�¦

¾•¶�Ÿ�ž ¿  �ÀG£�¤�Ÿ�¦�¡kË�›0Ÿ�¾•¶�Ÿ�ž ¿  0ÀG£�¤�Ÿ�¶�Ÿ ¢vœFŸ�¤+œ?•�ÇB¢�•0   :Ï�Ÿ�¦�Ÿ�¦\®ŒÇD¦+Ã2œAŸ�¦�Å�¿ ÕDž�¬�Ÿ� �£�¤�ŸI³ ›�Ÿ�Ó'Ÿ� �³M¿ ÇD¦+Ã2œ�›0ª"¦

Ÿ�› ¦�Ÿ�¦�ÃŒª"¦�¢
œA•�¦+œAŸ�¦?×PŸ�ž�œ“•�¦+¦+› §?§?œF¡

Ë?›�Ÿ ¢XŸ�žs´�  ¥,ª"ž�› œ5¤+§�ÇB¢�¢XŸ�›¯¦+ÇDž(•0ÇB¢�Ý•ž�ÕD¦�³MŸ�¦J³MŸ�ž'¨?ª"   �¢
œAÀ�¦�³ › ¥ÂÃ¯Ÿ�› œ�Ÿ�ž�¬�À�¤+¦+œA¡Â²sžs¶�ŸG¢
› œ5»"œ%È+ž •�Ã2œ5›�¢X£�¤

Ã¯Ÿ�› ¦�Ÿ�š�Ÿ ³MŸ�ÇDœ5ÇD¦+¥_› ¦Ù³MŸ�ž�ÓŒ 0ÀG£�¤�Ÿ�¦+ž�ÕB£�Ã¯¿ ÕM¤+ž�ÇD¦+¥,¡j°>Ÿ�› ¦�Ÿ�²sž�¥,Ÿ�¶+¦+›�¢X¢XŸØ¬�Ÿ�›0¢XŸ�¦Ü§HŸ�›�¢
œ�Ÿ�› ¦�ŸJ¢XŸ�¤+ž

ÇD¦+ž�ÇD¤+› ¥,Ÿs¾�¶�Ÿ�ž"¿  0ÀG£�¤�Ÿs•0Ç.¿�¡FË?›�Ÿ ¢XŸB¶�ŸG³M•�ž ¿D¤�À0ÇB¿ › ¥�› ¦+œAŸ�¦�¢
› ±ŒŸ�ž.ÖØª"ž�ž Ÿ�Ã2œ�ÇDž Ÿ�¦�¡

                                                
ã —�ÿ	æžé 
'è�ê å'æ è�ð�ú@å'ð%í�ë å'æ ó�è�ï�ë ð�ü�ë

�

ò�ð�í�î�ð�ú�ó�è-� ë ð�ü�å'ð

ã ¡
ÿ	æžé 
'è�ê å'æ è�ð�ú@å'ð%ë

�

ò�ð�í�î'ð�ú



²7¦+œ5¬7ÇDž ¿BŸ�› ¦�Ÿ ¢k› ¦+œAŸ�¥‰ž�›�Ÿ�ž�œFŸ�¦?´�  ¥Eª"ž�› œ5¤+§?ÇB¢,»"ÇDž.ÓŒ 0ÀG£�¤�Ÿ�¦+ž�ÕB£�Ã¯¿ ÕM¤+ž�ÇD¦+¥�ÇD¦�³s®ŒÇD¦+Ã2œ�ž ŸG³ ÇMÃ2œ5›�ª"¦�› ¦

®ŒÇD¦+Ã2œ�¬�ª"  ÃŒŸ�¦

­0Þ2ß2­

à�{�wDá%âXãE{�wBä|w0ˆXzFtX•K} ŠMâXw0r tv‚Ê‹æåÊâXƒ,•�‹j{�ƒ‰tvu7ˆ„ƒ

h

ä|‚"âXrMŽ •KäŒç•˜Œ™ •

ËHŸ�ž·®|ª"¬�Ÿ�žºÐ¯ž�ÇB¢
œÔ´�  ¥,ª"ž�› œ5¤+§?Ç.¢Ü¥,Ÿ�¤�Ä"ž�œÔ»"Çè³MŸ�¦è•�Ã2œ�ÇBŸ�   é•�§ê¬�Ÿ�› œFŸG¢
œAŸ�¦ëŸ�¦+œ�¬7›0£�Ã¯Ÿ�  œFŸ�¦

´�  ¥,ª"ž�› œ5¤+§�Ÿ�¦�¡k²sž�¤�•0œ�Ÿ�› ¦�Ÿ�¤+›�Ÿ�žI¢X£�¤�ª"¦ì³Mª"Ã2ÇM§HŸ�¦+œ5›�Ÿ�ž�œFŸ� �•0¦+¥EŸ�²s¦+œ5¬7›�£�Ã2  ÇD¦+¥ØÕD¶�Ÿ�ž•±>›0Ÿ� �Ÿ�°yœ5Ç.¿�Ÿ�¦

¤+› ¦+œAŸ�ž�¢
›�£�¤

µ5í

¡W¸¹¦_³MŸ�žb¢XŸ�  ¶�Ÿ�¦�×PŸ�›0¢XŸ�¬7›0Ÿb³ ›�Ÿ�•�¦�³MŸ�ž Ÿ�¦�¶+›0¢
¤�Ÿ�ž•±¯ª"ž�¥EŸG¢
œAŸ�    œFŸ�¦�´�  ¥,ª"ž�› œ5¤+§�Ÿ�¦�±¯ª"¦

´�§HŸ�¦+œA•�¬7› ž ³�»"ÇHš�Ÿ�¥‰› ¦+¦_³M•G¢“¨?ª"ž ª"¦�ª"›�­ Ë�›0•�¥‰ž •�§�§R³MŸ�ž•®ŒÇD¦+Ã2œ�¬�ª"  ÃŒŸ�¶�Ÿ�ž ŸG£�¤+¦�Ÿ�œA¡D×�›�Ÿ�› ¦�î¯¡ ï2¡ ï

¶�Ÿ ¢X£�¤+ž�›�Ÿ�¶�Ÿ�¦�Å„¬�Ÿ�ž ³MŸ�¦Ø› §·»"¬�Ÿ�› œAŸ�¦\°>£�¤+ž�› œ�œ7³ ›�Ÿ“®|ª" �Ÿ“¶�Ÿ ¢vœ�› §�§?œF¡„¸¹§½³ ž�› œ5œFŸ�¦\°D£�¤+ž�› œ5œ7¿�ª"  ¥‰œ.¦+ÇD¦W³ ›�Ÿ

Ö�ª"¦�¢
œ5ž�ÇDÃ2œ�›0ª"¦é³MŸG¢j®|ª"¬�Ÿ�ž ­ Ë�›0•�¥‰ž •�§�§H¢X¡BË?›�Ÿ ¢XŸG¢�›0¢
œ�Ÿ�› ¦�Ÿ�´�ž�œj¥,Ÿ�¬7›�£�¤+œFŸ�œAŸ ¢�¨?ª"ž ª"¦�ª"›�­ Ë�›0•�¥‰ž"•0§�¡

°>Ÿ�› ¦�Ÿs×W›�£�¤+œ5ÇM¦+¥�Ÿ�ž�¤�À0  œ�Ÿ ¢•³ ÇDž £�¤¼³ ›0ŸsÌ‰®'ª"¬�Ÿ�ž Î‰­ Ë�›�¢vœF•0¦+»Y³MŸ�ž'®ŒÇD¦+Ã2œAŸ'»"Çð³MŸ�¦�¨?ª"ž ª"¦�ª"›�­ Ö(ÇD¥,Ÿ�  ¦�¡

Ë?›�ŸP¨?ª"ž ª"¦�ª"›�­ Ö�ÇM¥,Ÿ�  ¦ñ³MŸ�žP®'ª" �Ÿ_¬�Ÿ�ž ³MŸ�¦ñ•� 0¢J®'ª"¬�Ÿ�ž ­ š�•�   0¢J¶�Ÿ�»+Ÿ�›�£�¤+¦�Ÿ�œA¡�Ò?›0Ÿ�ž�¶�Ÿ�›�¥‰›   œK»"ÇDž

š�Ÿ�ž Ÿ £�¤+¦+ÇD¦+¥b³MŸ�žBÌÂ®'ª"¬�Ÿ�ž ÎÂ­ Ë?›�¢
œA•�¦+»

Ø�ò ó
h ô

õ õ

ö

÷Úø ù ÷úø�ù

û2ü ý þ‰û

ÿ ��� ÿ���� �

= -

�

�

Ø
q

ô

Ÿ�› ¦�®'ª"¬�Ÿ�ž ­ š�•�   

	

ô

Ÿ�› ¦�®ŒÇD¦+Ã2œ

•

ô�


› œ�œAŸ�  È+ÇD¦+Ã2œ“Ÿ�› ¦�Ÿ�ž.Ö�ÇM¥,Ÿ� 

i
ô

Æj•y³ › ÇB¢%Ÿ�› ¦�Ÿ�ž.Ö(ÇD¥,Ÿ� 

´�¶+¶+›  0³ ÇM¦+¥Uï
�H»+Ÿ�› ¥‰œ�Ÿ�› ¦Pî2Ë�­ ¨?ª"ž ª"¦�ª"›�­ Ë?›�•�¥‰ž •�§?§èŸ�› ¦�Ÿ�žb®ŒÇD¦+Ã2œ5§�Ÿ�¦+¥EŸGÅ�› ¦P¬�Ÿ� �£�¤�Ÿ ¢ØŸ�› ¦Pî>ËH­

®'ª"¬�Ÿ�ž ­ š�•�   ?Ÿ�› ¦+¥,Ÿ�»+Ÿ�›0£�¤+¦�Ÿ�œ�›�¢
œA¡7«BÇÔŸ�ž�ÃŒŸ�¦+¦�Ÿ�¦_›�¢
œAÅ7³M•G¢X¢�Ÿ�› ¦_®'ª"¬�Ÿ�ž ­ š�•�   �Ÿ�› ¦�ŸH³ ›�ŸH¾•¶�Ÿ�ž ¿  �Ày£�¤�Ÿ

¶�Ÿ�ž�ÕD¤+ž Ÿ�¦�³MŸBÖ�ÇD¥EŸ� D›0¢
œA¡

                                                
ã

ï�ä
ë å	ú@å'ï�î

�

ê å	ÿ	ð�ê �-ë û��™é è�ð�ú�ë ïvê)è�ð�ê å'æ í�ê ê ì�k l#l#������� û'ïø� è;û�ü�î��™ë ïn� å'ü�è#l��-î

�

å'ð�ê î�l�ì�è�þ�ïnl�ì�è�þ�ïn� í�ê

�

é ó�è-� ë ð�ü;å�ð



²7¦+œ5¬7ÇDž ¿BŸ�› ¦�Ÿ ¢k› ¦+œAŸ�¥‰ž�›�Ÿ�ž�œFŸ�¦?´�  ¥Eª"ž�› œ5¤+§?ÇB¢,»"ÇDž.ÓŒ 0ÀG£�¤�Ÿ�¦+ž�ÕB£�Ã¯¿ ÕM¤+ž�ÇD¦+¥�ÇD¦�³s®ŒÇD¦+Ã2œ�ž ŸG³ ÇMÃ2œ5›�ª"¦�› ¦

®ŒÇD¦+Ã2œ�¬�ª"  ÃŒŸ�¦

­0Þ
�2­

ò�þ�þZë é ü�è�ð�úzu5÷5k

x

å�ë ï�ìZë å�é#� ��æ2å�ë ð
ó���å�ë ü�ë

�

å�ðZï�ë ýZðZî�é ïEt�ýZæžýZð�ýZë ñ

ä$ë î�ú™æžî

�…�á�

ë ê�å�ë ð�ú™å�ó�å�ë û�íZð�å�ê å

�

�cý	��å�æ��;ævå�ë ïø��ô �%è�æv÷;ø;ø5q™ù

®'ª"¬�Ÿ�ž ­ š�•�   �¢I¥,Ÿ�¶�Ÿ�¦Ô´�ÇB¿�¢X£�¤+  ÇB¢X¢bÕM¶�Ÿ�žK³ ›�ŸJ¾�¶�Ÿ�ž ¿  0ÀG£�¤�ŸG¡'Ë?›�ŸJ•�ÇB¿ œ�ž Ÿ�œFŸ�¦�³MŸ¼Ý�ž Ÿ�¦+»kŸ�»„¬7›0¢X£�¤�Ÿ�¦

¨?ª"ž ª"¦�ª"›�­0«sŸ�   �Ÿ�¦P•�ÇB¢'› ¦+¦�Ÿ�ž Ÿ�¦WÇD¦�³�À0ÇDÍ.Ÿ�ž Ÿ�¦�®'ª"¬�Ÿ�ž ­ š�•�   0¢'¶�Ÿ ¢X£�¤+ž Ÿ�› ¶+œ(³ ›0Ÿb¾•¶�Ÿ�ž ¿  �Ày£�¤�ŸG¡���§ ³ ›�Ÿ

À�ÇDÍ.Ÿ�ž"Ÿ�¦éÇD¦�³8› ¦+¦�Ÿ�ž Ÿ�¦é®|ª" �Ÿ�»"ÇÜ¶�Ÿ ¢
œ5› §?§HŸ�¦�Ås¬�Ÿ�ž ³MŸ�¦Ô»"¬�Ÿ�›�²s› ¥EŸ�¦�¢X£�¤�•y¿ œAŸ�¦Ú³MŸ�žH®'ª"¬�Ÿ�ž�¶�•�   0¢

•�ÇB¢
¥,Ÿ�¦+ÇDœ5»„œA¡

ï2¡P®'ª"¬�Ÿ�ž ­ š�•�   �¢%ÇD§ Ÿ�› ¦�Ÿ�¦Y› ¦+¦�Ÿ�ž Ÿ�¦YÇD¦�³YÀ0ÇDÍ.Ÿ�ž Ÿ�¦Y®|ª" ì¢X£�¤+¦�Ÿ�›�³MŸ�¦¼¢v›�£�¤Y¦+ÇDžs¬�Ÿ�¦+› ¥b¶+›0¢:¥E•0ž

¦+›�£�¤+œ

î¯¡��MŸ ³MŸ�ž.®ŒÇD¦+Ã2œE¶�ŸG¢
› œ5»„œE¥,Ÿ�¦�•0Ç(»"¬�Ÿ�›>®'ª" �ŸG¡

«BÇJš�Ÿ�¥‰› ¦+¦¼¬�Ÿ�ž ³MŸ�¦Ü•�   �Ÿ(®'ª" �Ÿ�•0ÇDÍ.Ÿ�ž�¤�•�  ¶Ü³MŸ�ž�š�ª"ÇD¦�³ › ¦+¥E­ š�ª"Á_³MŸ�ž�®ŒÇD¦+Ã>œ5§HŸ�¦+¥,ŸØ•� �¢�ÌE•0ÇDÍ.Ÿ�¦�Î

§H•�ž�Ã2›�Ÿ�ž�œA¡2°GÇDÃ2»+Ÿ ¢X¢
› ±ŒŸB¬�Ÿ�ž"³MŸ�¦H³MŸ�¦?¶�Ÿ�›�³MŸ�¦�²s› ¥,Ÿ�¦�¢X£�¤�•y¿ œFŸ�¦H¿�ª"  ¥,Ÿ�¦�³(•�   �ŸB®'ª" �ŸB§H•�ž�Ã2›�Ÿ�ž�œF¡

´� �¢�»„ÇB¢XÀ0œ�»"  ›0£�¤�Ÿ ¢�²sž�¥,Ÿ�¶+¦+›�¢8Ÿ�ž�¥,Ÿ�¶�Ÿ�¦ ¢
›0£�¤ •�ÇB¢_³MŸ�ž¼¨?Ÿ�ž�Ã>¦+ÕDÈ�¿ ÇD¦+¥©•�   �Ÿ�žJ› ¦+¦�Ÿ�ž Ÿ�¦Ù®|ª" �Ÿæ³ ›�Ÿ

§HŸ ³ ›�•0 �Ÿ�¦�´?£�¤�¢XŸ�¦H³MŸG¢%¾•¶+Ï�Ÿ�Ã2œAŸ ¢X¡



²7¦+œ5¬7ÇDž ¿BŸ�› ¦�Ÿ ¢k› ¦+œAŸ�¥‰ž�›�Ÿ�ž�œFŸ�¦?´�  ¥Eª"ž�› œ5¤+§?ÇB¢,»"ÇDž.ÓŒ 0ÀG£�¤�Ÿ�¦+ž�ÕB£�Ã¯¿ ÕM¤+ž�ÇD¦+¥�ÇD¦�³s®ŒÇD¦+Ã2œ�ž ŸG³ ÇMÃ2œ5›�ª"¦�› ¦

®ŒÇD¦+Ã2œ�¬�ª"  ÃŒŸ�¦

­ ���2­

% & &�: � �1	� � ,� �� � � 	�� � � � �
��¦+œAŸ�žR×P•�ž�È+› ¦+¥ ¬7› ž"³ › ¦ ³ ›0Ÿ ¢XŸ�§ «BÇB¢X•0§�§HŸ�¦+¤�•0¦+¥ ³M•y¢º¥,Ÿ�»"›�Ÿ�  œFŸ ¨?Ÿ�ž ¿�ª"ž�§HŸ�¦ Ÿ�› ¦�ŸG¢

®'ª"  � ¥,ª"¦+¥Â› œ�œAŸ�ž ¢�¤+› ¦U»"Ç�³MŸ�ž�¥,Ÿ ¢
ÇB£�¤+œAŸ�¦·¾•¶�Ÿ�ž ¿  �Ày£�¤�Ÿ�±¯Ÿ�ž"¢vœF•0¦�³MŸ�¦�¡:Ë?›�Ÿ ¢XŸ�žI¨?Ÿ�ž ¿�ª"ž�§�ÇD¦+¥J  ›�Ÿ�¥EŸ�¦

¤�À�ÇB¿ › ¥IÈ+¤��D¢
› Ã¯•�  ›0¢X£�¤�Ÿ




ª+³MŸ�   0Ÿ?ª+³MŸ�ž?•0ÇB£�¤��%ž •�¦�¢X¿�ª"ž�§H•�œ5›�ª"¦�Ÿ�¦�»"ÇD¥Âž�ÇD¦�³MŸG¡D²s› ¦�Ÿ�¦8¢XŸ�¤+ž�Ã2¦�•�È+È�Ÿ�¦

�

¶�Ÿ�žÊ¶+  ›�£�Ã�ÕD¶�Ÿ�ž�¢¹ª" �£�¤�Ÿ'š�Ÿ�›�¢
È+›�Ÿ� �Ÿ'¥Â› ¶+œ�³M•G¢�¿�ª"  ¥EŸ�¦�³MŸsÖ�•0È+› œAŸ� 0¡2´� �¢••0   �Ÿ�› ¦�¢
œAŸ�¤�Ÿ�¦�³MŸ'´�  ¥,ª"ž�› œ5¤+§�Ÿ�¦

¢
› ¦�³I¢
›0Ÿ�¢XŸ�¤+ž�¢XŸ�  œFŸ�¦\•�¦+»"ÇMœ5ž Ÿ ¿�¿�Ÿ�¦�¡




Ÿ�›�¢
œB¬�Ÿ�ž ³MŸ�¦W¢
›�Ÿ:»„ÇDž%¨?Ÿ�ž�¶�Ÿ ¢¹¢XŸ�ž�ÇD¦+¥�³MŸ�ž“²sž�¥,Ÿ�¶+¦+›�¢X¢¹Ÿ�•�¦�³MŸ�ž Ÿ�ž

¨?Ÿ�ž ¿�•0¤+ž"Ÿ�¦�¢
¬�Ÿ�›0¢XŸ�¦�¤+› ¦+»„ÇD¥,Ÿ�»+ª"¥,Ÿ�¦�¡

�
i

uGt
r u }G•7w0{�{>•sâXw ‹��\uGw

i

r ƒvŠ��?•7w0{�r {! juGˆX‹

h

{ ‡Dâ¹w ‹ju tvr â¹ƒ

Ò?›0Ÿ�ž�ÇD¦+œAŸ�ž(›�¢
œIŸ�› ¦�Ÿ�Ý•ž�ÇDÈ+È�Ÿ�±¯ª"¦¼´�¦�¢XÀ0œ�»+Ÿ�¦J»„ÇB¢X•0§�§HŸ�¦+»"Ç.¿�•y¢X¢XŸ�¦�¡“°y›�Ÿ�¤�•�¶�Ÿ�¦Ü•0   �Ÿ�¥,Ÿ�§HŸ�› ¦�¢X•0§�Å

³M•G¢X¢(¢
›�ŸI³MŸ�¦\¥EŸG¢X•�§?œFŸ�¦ðÆ�•�ÇD§ºœ5ž •�¦�¢X¿�ª"ž�§�›0Ÿ�ž Ÿ�¦�Å+ÇD§ñ³M•�§�› œ�³M•G¢(¾•¶+Ï�Ÿ�Ã>œ7¥,Ÿ�»"›�Ÿ�  œ7»"Ç�±ŒŸ�ž À�¦�³MŸ�ž�¦�¡

��§ê³ ›�Ÿ ¢¼»"Ç Ÿ�ž�ž Ÿ�›0£�¤�Ÿ�¦�Å�¬?Ÿ�ž ³MŸ�¦ °yÃ¯•�  ›0Ÿ�ž�ÇD¦+¥EŸ�¦�Å�°>£�¤�Ÿ�ž�ÇM¦+¥,Ÿ�¦�Å�Æjª"œA•�œ5›�ª"¦�Ÿ�¦ f�Ÿ�¦+œ�¬�ŸG³MŸ�ž�•� 0¢

²sÇD �Ÿ�ž�¬7› ¦+ÃŒŸ� �Å“¢XŸ�  œFŸ�¦�Ÿ�žØ•0 �¢#"•ÇB•�œAŸ�žÊ¦+›0ª"¦+g•ÇD¦�³$�%ž •�¦�¢
 �•0œ�›0ª"¦�Ÿ�¦ð¥EŸG¢X£�¤�À�œ5»"œ�ª+³MŸ�ž�¶�Ÿ�ž Ÿ £�¤+¦�Ÿ�œA¡




Ÿ�›�¢
œ

¬�Ÿ�ž ³MŸ�¦�¶�Ÿ�›“³ ›�ŸG¢XŸ�¦




Ÿ�œ5¤�ª+³MŸ�¦Ø¥‰ž ª"¶�Ÿ|´�È+È+ž ª"ÁÂ› §H•�œ5›�ª"¦�Ÿ�¦ð³MŸ�ž�•0ÇB¿ ¥,Ÿ�¦�ª"§?§HŸ�¦�Ÿ�¦ð°y»+Ÿ�¦�Ÿ|¶�Ÿ�¦+ÇMœ5»"œFÅ

ÇD¦�³H³ ›�ŸG¢XŸ?•�¦K³ ›�Ÿ�®¯ÇD¦+Ã>œ5¬�ª"  Ã¯Ÿ�•0¦+¥EŸ�È�•G¢X¢
œA¡>ÒYÀ�ÇB¿ › ¥b¬7› ž ³Y³ ›�Ÿs®ŒÇD¦+Ã2œ�¬�ª"  ÃŒŸ(•� 0¢




Ÿ�¦+¥,Ÿ7§HŸ�¤+ž Ÿ�ž Ÿ�ž

 �ª"Ã¯•� 0Ÿ�ž$�%ž •�¦�¢X¿�ª"ž�§�•0œ�›0ª"¦�Ÿ�¦U¶�Ÿ�œ5ž •G£�¤+œFŸ�œ�f »+¡ š�¡&%s•'�DŸ�ž Å�°y  ›0£ ŸG¢Yª+³+Ÿ�ž\°DŸ�¥‰§�Ÿ�¦+œ5›�Ÿ�ž�ÇD¦+¥E¢XŸ�ž�¥EŸ�¶+¦+›�¢X¢XŸ�gF¡

ÓŒÕDž?³ ›�Ÿ�°>£�¤�À�œ5»"ÇD¦+¥\³MŸ�ž��“ž •0¦�¢X¿�ª"žÊ§H•�œ5›�ª"¦8Ÿ�› ¦�Ÿ�ž7¥Âž ª"¶�Ÿ�¦HÓ'ª"ž�§ú› ¦K³ ›�Ÿ�«B›0Ÿ� �¿�ª"ž�§ Ÿ�ÁÂ›�¢
œ5›�Ÿ�ž Ÿ�¦H¥‰ÇDœFŸ

°>£�¤�À0œ�»"ÇD¦+¥EŸ�¦�¡yËHŸ�žB¨?ª"ž�œFŸ�›  Œ³ ›�ŸG¢XŸ�ž




Ÿ�œ5¤�ª+³+Ÿ�¦?  ›�Ÿ�¥‰œE› ¦?¬�Ÿ�¦+› ¥EŸ�¦?¶�Ÿ�¦�Ä"œ�› ¥ÂœAŸ�¦�®ŒÇD¦+Ã2œAŸ�¦�¡

à�r {>ç•âX‚"âXƒ„{�ƒ)( *br ŠM{�ƒXzF•
‚"u ‡Dt zy†,uGw0t
{

Ë?›�Ÿ•ÖØª"¤�ª"¦�Ÿ�¦�­ ²s› ¥,Ÿ�¦�¢X£�¤�•G¿ œA¢
ÃŒ•0ž�œFŸ�›�¢
œ�•0Ç.¢�³MŸ�§©š�Ÿ�ž Ÿ�›�£�¤_³MŸ�ž•¦�Ÿ�ÇDž ª"¦�•� �Ÿ�¦,+�Ÿ�œ�»+Ÿ�¦H¶�Ÿ�Ã¯•�¦+¦+œA¡B°y›�Ÿ

›�¢
œ�Ÿ�› ¦J»„¬�Ÿ�›�³ › §HŸ�¦�¢
›0ª"¦�•� �ŸG¢�´�ž�ž •'�\•�ÇB¢�¢Xª"¥,Ÿ�¦�•�¦+¦+œAŸ�¦-+�Ÿ�ÇDž ª"¦�Ÿ�¦�Å%³MŸ�¦�Ÿ�¦æŸ�› ¦ð×W›�£�¤+œ�ÇD¦+¥,¢
±¯Ÿ�Ã2œAª"ž

»„ÇD¥,Ÿ ª"ž ³ ¦�Ÿ�œ'¬7› ž ³M¡DË?›�Ÿ ¢XŸ�ž�¤�•�œ|»„ÇDž?«sŸ�› œj³MŸ�ž�¸¹¦+› œ5›�•0  ›�¢
›0Ÿ�ž�ÇD¦+¥W³ ›�Ÿ.%'À�¦+¥,Ÿ�Ÿ�› ¦�¢X¡>Ë?›�Ÿs²s› ¦+¥,•�¶�Ÿ ³M•0œFŸ�¦

¶�Ÿ Ÿ�› ¦�¿   ÇB¢X¢XŸ�¦S³ ›�ŸG¢XŸV×W›0£�¤+œ5ÇD¦+¥E¢
±¯Ÿ�Ã>œAª"ž Ÿ�¦�¡ØË�•y¢/+�Ÿ�ÇDž ª"¦�Å�¬�Ÿ� 0£�¤�ŸG¢�•�§ ¢
œAÀ�ž�Ã¯¢
œFŸ�¦Û•�ÇB¿U³ ›�Ÿ

²s› ¦+¥,•�¶�ŸG³M•�œAŸ�¦Ôž Ÿ •0¥Â›0Ÿ�ž�œAÅs¬7› ž ³V•0 �¢W«sŸ�¦+œ5ž�ÇD§ ³MŸ ¢I»"ÇÜÇD¦+œFŸ�ž ¢
ÇB£�¤�Ÿ�¦�³MŸ�¦úÝ�Ÿ�¶+›�Ÿ�œF¢b¥,Ÿ�¬�À0¤+  œA¡'¸¹§

¬�Ÿ�› œFŸ�ž Ÿ�¦Y®Œž ª"»+Ÿ ¢X¢:¬�Ÿ�ž ³MŸ�¦Y±¯ª"§ «sŸ�¦+œ�ž�ÇD§ •�ÇB¢
¥,Ÿ�¤�Ÿ�¦�³Ø³ ›�Ÿ|×W›�£�¤+œ�ÇD¦+¥,¢
±¯Ÿ�Ã2œAª"ž Ÿ�¦J•�   �Ÿ�ž0+H•G£�¤+¶�•0ž�¦

¶�Ÿ Ÿ�› ¦�¿   ÇB¢X¢
œA¡1+�•y£�¤\¨?Ÿ�ž À�¦�³MŸ�ž�ÇD¦+¥J³MŸ�ž�×�›�£�¤+œ5ÇD¦+¥,¢
±ŒŸ�Ã2œFª"ž Ÿ�¦\¬�Ÿ�ž ³MŸ�¦ì³ ›�Ÿ ¢¹Ÿ�¬7›0Ÿ ³MŸ�ž�¦�ª"ž�§H•�  ›�¢
›�Ÿ�ž�œF¡

Ë?›�Ÿ ¢XŸ�ž\®Œž ª"»+Ÿ ¢X¢�§�ÇB¢X¢�§�Ÿ�¤+ž ¿�•y£�¤µ¬7›�Ÿ ³MŸ�ž�¤�ª"  œH¬�Ÿ�ž ³MŸ�¦�Å�ÇD§è¥ÂÇDœAŸ�²sž�¥EŸ�¶+¦+›�¢X¢XŸ�»„Ç©Ÿ�ž�»kŸ�ÇD¥EŸ�¦

¶�Ÿ�»"›�Ÿ�¤+ÇM¦+¥,¢
¬�Ÿ�›�¢XŸBÌ‰»„Ç�Ÿ�ž� �Ÿ�ž�¦�Ÿ�¦�ÎÂ¡F´�ÇB¿B³ ›0Ÿ ¢XŸ�ž.š�•G¢
›�¢:Ÿ�ÁÂ›�¢vœ�›0Ÿ�ž�œ“Ÿ�› ¦�ŸB¨�›�Ÿ�  »k•0¤+ D±¯ª"¦�´�  ¥,ª"ž�› œ5¤+§�Ÿ�¦�¡



²7¦+œ5¬7ÇDž ¿BŸ�› ¦�Ÿ ¢k› ¦+œAŸ�¥‰ž�›�Ÿ�ž�œFŸ�¦?´�  ¥Eª"ž�› œ5¤+§?ÇB¢,»"ÇDž.ÓŒ 0ÀG£�¤�Ÿ�¦+ž�ÕB£�Ã¯¿ ÕM¤+ž�ÇD¦+¥�ÇD¦�³s®ŒÇD¦+Ã2œ�ž ŸG³ ÇMÃ2œ5›�ª"¦�› ¦

®ŒÇD¦+Ã2œ�¬�ª"  ÃŒŸ�¦

­ �¯ï2­

% & ( �9 � � � ��� � � � � � � 	� � �	� � �� �: � � � � �
 � � � �� � � 	�� � � � �
Ë?›�ŸIÝ•ž�ÇD¦�³ ›�³MŸGŸj¶�ŸG¢
œFŸ�¤+œ�³M•�ž�› ¦�Å+¦�•G£�¤\ÇD¦�³I¦�•G£�¤ìŸ�› ¦�Ÿ�¦\®¯ÇD¦+Ã>œ7»"ÇDžI¾•¶�Ÿ�ž ¿  �ÀG£�¤�Ÿ�¤+› ¦+»„ÇD»"ÇB¿ ÕD¥,Ÿ�¦�¡

²s¦+œA¢X£�¤�Ÿ�›0³ ÇD¦+¥E¢
Ã2ž�› œAŸ�ž�›0Ÿ�¦�¥,Ÿ�¶�Ÿ�¦8³M•�¶�Ÿ�›s•�¦�ÅBª"¶KŸ�› ¦�Ÿ7¨?Ÿ�ž�¶+› ¦�³ ÇD¦+¥I»"Ç¼•�¦�³MŸ�ž Ÿ�¦�®ŒÇD¦+Ã2œFŸ�¦KŸ�¦+œA¢
œAŸ�¤+œ

ª+³MŸ�ž�¦+›0£�¤+œA¡Dš�Ÿ�›�¢vÈ+›�Ÿ� 0¢
¬�Ÿ�›�¢XŸ7¬7› ž ³?§?› œjŸ�› ¦�Ÿ�§ú®ŒÇD¦+Ã2œ'¶�Ÿ�¥Eª"¦+¦�Ÿ�¦�ÇD¦�³H¢XŸ�› ¦�Ÿ7¦�ÀG£�¤�¢
œAŸ�¦2+H•G£�¤+¶�•0ž�¦

¤+› ¦�¢
›0£�¤+œ5  ›�£�¤ ³MŸ�žV¿�ŸG¢
œ�¥,Ÿ� 0Ÿ�¥‰œFŸ�¦ú²s› ¥EŸ�¦�¢X£�¤�•y¿ œAŸ�¦Ú¥,Ÿ�œAŸ ¢
œAŸ�œA¡jË�›0Ÿ ¢XŸJ´�  ¥,ª"ž�› œ5¤+§HŸ�¦Ù¶�Ÿ ¢
› œ5»+Ÿ�¦ Ÿ�› ¦�Ÿ

¨?Ÿ�ž�¬�•0¦�³ œF¢X£�¤�•G¿ œ:»„Ç\³MŸ�¦ð•�ÇB¢7³MŸ�ž'š%›  0³M¢XŸ�¥‰§�Ÿ�¦+œ�›0Ÿ�ž�ÇD¦+¥?¶�Ÿ�Ã¯•�¦+¦+œAŸ�¦Ø×P•G£�¤�¢
œ5ÇM§H¢X•�  ¥Eª"ž�› œ�¤+§HŸ�¦�¡‰²s› ¦

š�Ÿ�›�¢
È+›0Ÿ� Y¿ ÕMžK³"›0Ÿ�¨?Ÿ�ž�¬�•�¦�³ œA¢X£�¤�•G¿ œØ›�¢vœ�› ¦é´�¶+¶+›  0³ ÇM¦+¥ìî��J›     ÇB¢
œ5žÊ›0Ÿ�ž�œA¡7²(¢�›0¢
œðŸ�ž ¢
›�£�¤+œ5  ›�£�¤�Ås¬7›�Ÿ

Ÿ�› ¦+»kŸ�  ¦�ŸÉ«B¬7›�¢X£�¤�Ÿ�¦�¢
œ5Ç.¿�Ÿ�¦ë³MŸ�žÉ¾�¶�Ÿ�ž ¿  �ÀG£�¤�ŸÉŸ�› ¦�Ÿ ¢æž Ÿ�¥,Ÿ�  §�À�ÍM› ¥EŸ�¦ñÆ“› ¦+¥,Ÿ ¢·•�ÇB¢X¢XŸ�¤�Ÿ�¦�¡�Ë?›�Ÿ

´�¦�ª"ž ³ ¦+ÇD¦+¥b³MŸ�žB®ŒÇD¦+Ã2œFŸB›�¢vœ“³MŸ�§V²sž�¥,Ÿ�¶+¦+›�¢
ž�› ¦+¥�ž Ÿ £�¤+œF¢kÇD¦+œFŸ�¦?»"Ç�Ÿ�¦+œ�¦�Ÿ�¤+§�Ÿ�¦�¡

ò�þ�þZë é ü�è�ð�ú�÷;ø5k;ä$ë åmt�å�æ���î�ðZü�ï�û�íZî
� ê�ó�èr��î�û�íZï�ê è

�

ï3î�é ú™ý�ævë ê í

�

å�ð

î

�yx

å�ë ï�ìZë å�é#�;ýZð

x

ý�ë ï3ï�ýZð�î�ê-ô

x

ýZë u5÷{u�”;ù

qsâXr z�zyâXƒ„u t¹x z4365 {�w ‡D} €G•5‚ {0ƒ„âXw0r {�ƒ„t
r {0w0tv{0wy•8ƒ¹zFu t87�Ž q'âXr�™0’:9<;y•

°yœF•0ž�œ�È+ÇD¦+Ã2œAŸé¢
› ¦�³©³ ›�Ÿ_¶�Ÿ�›�³MŸ�¦É®¯ÇM¦+Ã2œAŸÔŸ�› ¦�Ÿ�ž8®ŒÇD¦+Ã2œFŸ�¬�ª"  Ã¯Ÿ8§?› œU³MŸ�§ Ã2 �Ÿ�› ¦�¢
œFŸ�¦©´�¶�¢
œF•0¦�³

»„ÇBŸ�› ¦�•�¦�³MŸ�ž ¡=��§ ³ ÇDž"£�¤ ´�¦�¿ ÕD¥EŸ�¦ ±Œª"¦TÖ�•�¦+œAŸ�¦ Ë?ž Ÿ�›0Ÿ £�Ã¯Ÿæ»"Ç½Ã¯ª"¦�¢
œ�ž�ÇD›�Ÿ�ž Ÿ�¦�ÅI¬7› ž ³ºŸ�› ¦�Ÿ

��•�¦+¥,Ÿ�¦+œ5›�•� 0Ÿ�¶�Ÿ�¦�Ÿ�¥EŸG¢X£�¤�À�œ5»"œF¡ Ë?›�ŸG¢Œ¬7› ž ³�§?› œ5œFŸ� �¢¯Æ�Ÿ�¥‰ž Ÿ ¢X¢
›�ª"¦�ÕD¶�Ÿ�ž�Ÿ�› ¦�Ÿ�¿ ž Ÿ�› ¬�À�¤+  ¶�•�ž Ÿ�´�¦+»+•�¤+ M±¯ª"¦

®ŒÇD¦+Ã2œAŸ�¦ › ¦ ³MŸ�ž>+H•G£�¤+¶�•0ž ¢X£�¤�•G¿ œ Ÿ�ž�ž Ÿ�›�£�¤+œA¡ ´�ÇB¿ ³ ›0Ÿ ¢XŸ ²s¶�Ÿ�¦�Ÿ ¬�Ÿ�ž"³MŸ�¦ •0   �Ÿ

+H•G£�¤+¶�•0ž ¢X£�¤�•G¿ œA¢
È+ÇD¦+Ã2œFŸsÈ+ž ª"Ï › »"›�Ÿ�žÊœA¡ŒÝ?Ÿ�¬�À0¤+  œ%¬7› ž ³�³MŸ�ž�Ï�Ÿ�¦+› ¥,Ÿs®ŒÇD¦+Ã2œAÅ2¬�Ÿ� 0£�¤�Ÿ�žs› ¦¼³MŸ�žs®Œž ª"Ï�Ÿ�Ã2œ�›0ª"¦

³MŸ�¦Y¥‰ž Ä"ÍMœFŸ�¦Y×W› ¦+Ã¯Ÿ� Œ»„¬7›0¢X£�¤�Ÿ�¦¼¢XŸ�› ¦�Ÿ�¦Y¶�Ÿ�›�³MŸ�¦¼°>£�¤�Ÿ�¦+Ã¯Ÿ�  ¦J•�ÇB¿ ¬�Ÿ�›0¢
œF¡ÂË?›�ŸG¢�›�¢
œ:› ¦�´�¶+¶+›  0³ ÇD¦+¥�î¯ï

±¯Ÿ�ž •�¦�¢X£�¤�•�ÇD  ›0£�¤+œA¡FË�Ÿ�ž.´�¶+¶+ž�ÇB£�¤YŸ�ž ¿�ª"  ¥‰œAÅy¬�Ÿ�¦+¦?Ã¯Ÿ�› ¦�ŸBÖ�•�¦+œAŸB§�Ÿ�¤+ž.±¯Ÿ�ž ¿ ÕD¥‰¶�•�ž�›�¢
œA¡



²7¦+œ5¬7ÇDž ¿BŸ�› ¦�Ÿ ¢k› ¦+œAŸ�¥‰ž�›�Ÿ�ž�œFŸ�¦?´�  ¥Eª"ž�› œ5¤+§?ÇB¢,»"ÇDž.ÓŒ 0ÀG£�¤�Ÿ�¦+ž�ÕB£�Ã¯¿ ÕM¤+ž�ÇD¦+¥�ÇD¦�³s®ŒÇD¦+Ã2œ�ž ŸG³ ÇMÃ2œ5›�ª"¦�› ¦

®ŒÇD¦+Ã2œ�¬�ª"  ÃŒŸ�¦

­ �2î¯­

?

@

@

ACB D&E EFE GHGIG

J

J K

K

K L

K

M

M N

O

=
=

-

P

P Q�Q R

Q�Q R QSQ R

T

U

V

º”º »

BXWZY�[1BX\S]_^X`'WbaC\Sc!Y�de]_^'fgWIh�\SD�ijd1de]khkB Dl^XY�\SD/h�\S]nm:foD1cpY�\q^XfgWrh�\S]nsl\XYF]k^utS[1Y�\XY<\XD

v

^wtX[1sl^X]kW�tX[l^wx Yzyef {:\S]kWZY<\X[l\SDl|~}pdeACB Y \X]€••B s1Y‚WƒBXtX[ \XB D c!`X^uW�WƒB'W�tS[l\wW

„

B D�B ACBX\S]SfoD1•…Wƒ†1]kdes1`'\SA‡h�\S]0ˆbde]SA ‰
ACB D&E!Š�Š Š�Š�G

‹

Œ•N

|)Ž•A•h�\SD$•…\kWƒfgtX[1Y<\XD$aC\Sc!Y�de]

yef�x B Dlh�\SDl‘’c“^'D1D�hkBX\”}uB D1•
fo`'•X]S–—\ ]SYFy1\S]S`'\S••foD1•˜\XB D1•…\kW™\SYšy)Y›–—\S]kh�\XDl|•œgfo]

ž

\kWƒYšB AqACfoD1•Ÿh�\S]¡ ¢]SBX\XD1YšBX\S]SfoD1••–�B ]kh•hkBX\£B D¥¤�slW�tS[1D1B YFY�¦:| ¦:| ¦‡{“de]S•…\wWƒY<\X` ` Y<\

„

\XYF[ld1h�\§{:deDC¨�dk†1†l\�\SY0^'`X|usl\XD1foYFyeY�|

ò�þ�þZë é ü�è�ð�ú�÷5u5k;ò�è�ïø��î�íZé �;æžë ê å�æžë è

�

� ��æAü�î�ïFå�ðZê ï�ê å�íZå�ðZü�å�ä$æžå�ë å�û
�

©•ªF«Z¬™N€­�®Z¯F°)«Z®8± ¬™N¢²…± ®Z³§´r¬™²µªF¯!¶·± ¸•ªšN™­�± ¬™N)¹uºu´I¬€«ƒ¹uº ± »wªF¼g¶$ªšº ¹w°eN)¹ ½�¾§¯F± ¹wN8¿o°eº ¹w®8± ¬™N¢ÀFÁ4ÂlÃ�Ä:Å!Å!Å'Æ

Ç

B'\“[�B'\X]“s§\wW™t'[�]XB'\Xs§\'D§\

„

\XYƒ[§d�ho\“s§\wWZB YƒykY…È•–#\wW™\'D�Yƒ` B't'[§\b}pt'[�]XB YƒY�\uÉ

Ê

|Ë}!tX[§•FYšykfpD�•-ho\']

v

dk]XA2^'`F\XDÌ^'f“x •)]XfpD§h�ho\X]

v

^utX[�s§^F]wW™tX[§^<x Y�|oÍIWÎ–.B ]wh—yefÏhwBF\wW™\'A¥œ“–#\wt'c

\XB D§\

O1Ð

v

^ut'[�s§^']wW™t'[§^ux Y…•µ\X–#•'[�` Y�|

Ç

B'\“•…\uWZf“tX[�Y�\

v

dk]XA2^'`'\ Ñ
Ò

ÓXÓ Ô

\X]X•)B s�YÎWZBFtX[j^'f“W



Í.D�Yƒ–.fp]wx“\'B D§\wW1B D�Y�\X•)]XB'\']XY�\'D—¤�` •…dk]XB Yƒ[�A—f“Wµykfp]gˆ:`F•utX[§\'D�]XÕ“tXc�x Õo[�]XfpD�•¢fpD§hbm:fpD�c
Yš]w\uhwfoc
YƒB'dkD#B D

m:fpD�c
Yš–#dk` c:\'D

Ð

È�Ö

Ð

¨—BX\S]Ss§\SB�••B ` Y × Ø

ÙkÚµÛ ÛZÜ Ý

Ñ Ñ

Þ”Þ Þq q= +
º9º » º9º »

»

ACB Ybh�\XDqsl\XBXh�\XDq¨2^Xfo†1Yš]SBXtX[1YšfoD1•�\XD ×

Ñ

Þ

º9º »

foDlh Ø

Ñ

Þ

º9º »

B D

\XB Dl\SAßm“foD1c!Yeà.á q B'WƒY¢h�^'sl\SBÎh�\S]r\SB D1•�\wW�tX[1`Xd1W�W�\XDl\0â�B D1c:\S`�ye–�BXW™tS[l\XD ã

Ô

foDlh ×

Ñ

Þ

º9º »

| äa

BXWZYÏh�\S]�â�B D1c:\S`'‘6–—\X`XtX[l\SD
ä

Þ

º »

ACB Yåh�\X],æn^XD1•…\SD1YšBX^'`X\Xsl\SDl\•\SB DlW�tS[1` BX\Xç�Y<| è

é

ê

ë

BXWZYåhkBX\

}uY�^XDlh�^']kh

Ð

iI]SÕoAqACfoD1•…|

¤6fgW.h�\X]0sl\X]k\ktX[1Dl\SY�\XD·¨2^Xfo†1Yšc!]SÕoAqACfoD1•#–�B ]kh•B D-h�\S] ì ¶
Ð

v

^wtS[�sl^X]kW�tX[l^ x Y�x Õo]ÎíX\wh�\SD

m“foD1c!Y¢hkBX\0ijdeDlWƒY�^'D1Y<\ î)ï ð

î•ñ ò

ì

ê ó

ô

ó

= õlöS÷köwøSù1úlöXû<ü ¶ ýXþƒû6ÿkýXö��������lö	� ÷
�'û<öwü

ê

ô

ýXþƒû6ÿ��wþ§ý �

ú
�uøSùlþƒû�öSú��pøSù1÷Sý ûšû:õlöSú��oû��eû<ö��ÏöX÷������������o÷����gþ����Xù��gÿ�öX÷lõlöXú
 eûšý !•û�öSú#"��uøSù1õ
�'÷Súlü  

ì

ü%$¢öX÷wöwø'ù�ú��pú�!&�' 
!�� ý'ø'ù§öX÷("'�uøXù�õ��F÷Xú ý ú ÿoöX÷*)bú§ÿ,+�ö	-	�'�/.™ø�0���1�243�5�-*6�5�7�8�9�1�8�:�;

<

-	=�8�1�2�9�7�8�>�=�?
1�@/AB1�3,=�5/.C5	-ED/>F5	7 7�5HGE= -,3E= 1'IKJBLMDONQP�PRPTSU8�9WVW5	= 1�5HX�5�GE=�5/.C5	1�5HYZ5	>�0�?�3�5H+Q?
1

<

8�9�X�= 1[+Q5	-	GE=\5,.C5�1�@]6#=\5,.C5^YZ5	>�0�?�3�5*_�5	= 2�>F`a3�8/.C.b3,=\5*cd8�9�e�>�f�-	g�h�h#9�1�2i9�1�3

c'8\9�e�>�-	=\j	0�>�9�1�2k5�1l5	= 1�5	-�mnh�2o5	X�9�1�2]2p7\5	=�j�0l3�5	1rqE= 2k5�1�Gs5	-	>F5	1t9�1�3uqv= 2k5�1�+w5�fR>T?
-,5�1

5	= 1�5	-vxOykxR; Yz8\>�-	= y {

|

.K= 1�3�@

xR@%AB9W.KGs8�0�7}3�5/.�~�8Oj	0�X�8\-�1Z8\9W.B3�5	1M= 1ZD�j	0�-	= >�>
_•Gs5�=QX�5	-,5/j	0�1�5	>F5�1dL€8�1�3,=�3�8\>T5�1�@p•‚1Z5	= 1�5	h

5	-,.K>F5	1

<

5�= 7�.‚j	0�-	= >�>ƒGE= -,3„h�= >�>T5�7�.a3�5�- ¥ ; ~�?
-	h…5	= 1�5„5�-,.K>T5†qv= 1�.Cj�0�-,‡�1�fR9�1�2ˆ3�5�-

LM8\1�=�3�8�>F5	1†2o5	>�-,?�V�V�5	1�@‰•‚hŠ_
Gs5	= >F5	1

<

5	= 7�.Cj�0�-	= >�>‹Gs5�-
3�5�1Œh#= >�>F5	7\.�5	9�fR7 =\3
=\.Cj	0�5�-MYZ5	>�-	= f

•

9�1�fR>F5B8�9�ŽH5	-	0�8�7 X�5�= 1�5	-�L•9�2o5	7�h�= >‘•v5�1�>�-	9�hr= 1

•

9�1�f�>T’z8�9W.K2k5/.Cj	0�7\?�.C.C5	1�@O6�=�5,.o=�.K>k1�9�1

= 1“X�5�=�3�5	1“”‘‡\7 7�5�1a.C5	0�-•5	= 1�V�8Oj	0“h�–
2�7 =\j	0�@
—%5�1�1“˜'3,=�5�6#=\.K>T8\1�_]™ 2k5�h�5/.C.C5	1“h�= >d3�5�-

š

5�Gs5	= 7 = 2o5	1†YZ5	>�-	= fR›‹_•GE=\.Cj	0�5�1'’œ9�1�3Œ.C5	= 1�5	h•1�‡/j	0�.ž>T5�1Œ~�8Oj	0�X�8�-	1Œ=�.ž>T`n.C?Œ.K= 1�3ƒ3,=�5

5	= 1�2k5/.Cj	0�7\?�.C.C5	1�5�1

•

9�1�fR>F5W1�=�j	0�>kGs5�= >F5	-v5	1�>FV�5	-	1�>}8�7\. {

Ÿ

˜
@

 

@t•W9�-

<

-	=�8�1�2�9�7�8\>�=\?
1†5�= 1�5,.

•

9�1�fR>T5/.�9�1�3¡.C5	= 1�5	-•~'8/j�0�X�8�-,.Cj	0�8OV >¢Gs5	-,3�5	1ƒ3,=�5,.‚5M8\9WV�3,=�5

<

8�1�2o5	1�>�=�8�7\5	X�5	1�5^3�5/.

•

9�1�fR>F5,.†e�-,?

š

= _
=�5�-	>T@••‚h£7�?
fQ8\7�5	1ˆLM?�?
-,3,= 1�8\>T5�1�.K:�.K>F5	h¤3�5�-

<

8�1�2o5	1�>�=�8�7\5	X�5	1�5WGE= -,3s3,=�5Wmnh�2o5	X�9�1�2¢h�= >�>T5�7�.�6�5�7�8�9�1�8�:/>�-	=\8�1�2�9�7 =�5�-	9�1�2�+w5�-	h�8O.Cj	0�>F@

¥ ¥

¥

  ¦

§

¨ ©

ª ª

{ {

ª

| «­¬,¬a a
p

+ -
=

-
® ¯

= ° ±

² ³

´ µ,µ



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

 R 

;

% & ) �8 �
 � �� � 	� � ,� � �� � � � � �

—%5�1�1(5	= 1�5“D/_�5	1�5“8\9H.dh�5�0�-,5	-,5�1*¶�X

š

5	fR>F5	1·X�5,.K>F5	0�>F`nfQ–
1�1�5�1*3,=�5¸X�=�.ž0�5	-¡X�5/.Cj	0�-	=�5�X�5	1�5�1

AB7 2o?
-	= >�0�h�5�1¸fQ5	= 1�5n_
9WV -�=\5,3�5�1�.K>T5�7 7�5�1�3�5	1•qv-	2o5	X�1�=�.‚.C5¢7 =�5,V�5�-	1�`�3�8#.ž=�5�+w?
1¹5	= 1�5�-¢2k5/.Cj	0�7\?�.C.C5	1�5�1

¶�X�5	-,V 7�‡/j�0�5t8�9W.K2o5	0�5�1�@�6�8\0�5	-¹=�.K>ƒ5	= 1�5ºD�5�2�h�5	1�>�=�5�-	9�1�2*?�3�5	-r5�= 1¼»w7 9W.K>T5�-	= 1�2*3�5�-tDO_�5	1�5

1�?
>�Gs5	1�3,= 2o@�½¢5	=\.Ke�=�5	7\.KGs5	=\.C5BfQ8�1�1u5�= 1¾.C?
7\j	0�5,.

•

-,?
X�7�5	h¿= 1'Àn‡�9�h'5	1'h�= >}+R=�5	7\5	1¾J�5	2o5	1�.K>F‡�1�3�5�1

8�9WV >�-,5	>F5	1�@

<

-,?
>�_u8\9WV >�-,5	>F5	1�3�5�-sÁ�5�-,3�5,j	fR9�1�2o5	1Œ3�5�-dJ�5	2o5	1�.K>F‡�1�3�5•h�gW.C.C5	1Œ3,=�5/.C5•+w?
1�5�= 1�8�1�3�5�-

2o5	>�-,5	1�1�>kGs5�-
3�5�1�@

Â�Ã Ä�ÅuÄ

˜TÆ,ÇKÈ

¬�É
ÄUÊEË

Æ

Ë�Ä•ÌHÍ

Æ

Ä•Ì,Î�Ï\Ð ÊHÍBÑ\Ò�Ò�ÓOÔ�Ä

Æ/Õ�Ö

Ð
|

Î�ÄCÓw×�×wÑ Ô

”w9W8w9�1�3sD�8�1�3�5�-H2o5	X�5�1'V g�-E3,=\5,.C5WAB9WV 2k8\X�5v5	= 1d5	= 1�V	8Oj	0�5/.oÁB=\5	-,;\D�j�0�-	= >�>T5vD�j�0�5	h'8v8\1�Ø

Ù

@%”wg�-

š

5,3�5	1

•

9�1�f�>a3�5�-

•

9�1�fR>�Gs?
7 fQ5ƒGE= -,3(5	= 1�5­ÚB9W8/3,-	= fÛ3,9�-,j	0Š5�= 1�5ŒGs‡\0�7 X�8�-,5

mnh�2k5�X�9�1�2¢X�5,.K>�= h�h#>F@

NQ@%6�=�5vÚ�9W8O3
-	= fw5�1�Gs5�-,3�5	1�= 1'5�= 1�5	h†-,5�2p9�7\‡�-,5	1dJ�= >�>F5	-v8�1�2o5,?
-,3,1�5�>T@

xR@•Ü�5�‡�0�1�7 =\j	0�5	-�3,=\5�ÚB9W8/3,-	= fQ5	1�_•9W5�= 1�8�1�3�5�-�.K= 1�3�`�3�5/.K>F?‹2p-,–
ŽH5�-¢=�.K>v= 0�-�•W9H.‚8�h#h'5	1�0�8\1�2k@

•WGs5	=n.C5	0�-Ý‡�0�1�7 =\j	0�5Ý»Q7 9W.K>F5	-�Gs5�-,3�5	1Z+Q5�-,.Cj	0�h'?
7 _�5�1�@o6#=�5/.C5	-nÁ�?
-�2o8�1�2dGE= -,3ÝX�=�.v_•9�h

qv-	-,5	=�j�0�5	1Þ5�= 1�5,.ßD�j�0�Gs5	7 7 Gs5	-	>F5,.­GE=�5/3�5	-	0�?
7 >F@¹6'5	-ÛD�j	0�Gs5�7 7 Gs5�-�>¿=�.K>ß3�8�X�5�=l3,=�5

2o5	GEg�1�.Cj	0�>F5UAB1�_�8�0�7�+Q?
1•»w7 9W.K>T5�-	1�`�?�3�5	-¢5	= 1�5�8�9W.‘5	= 1�5�haàB0�1�7 =\j	0�fQ5	= >T.Kh'8�Ž�X�5,.K>�= h�h�>T5

àB0�1�7 =\j	0�fQ5	= >T@

 

@%AB9WV

š

5,3�5/.€3�5�-�2o5,V 9�1�3�5	1r»Q7 9W.K>F5	-#fQ8�1�1r5	= 1¹X�5�7 =�5�X�= 2o5	-#Àá5�fw?
1�.ž>�-	9�fR>�=\?
1�.C8�7 2k?
-	= >�0�h�9W.

8�1�2o5	Gs5�1�3�5	>kGs5�-,3�5�1�@



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

 Qâ

;

% ( �� 
 � � �� � � 
 � �	� � �
xT6�; AB9WV 1�8�0�h'5	2o5	-,‡�>F5d5�-�_�5	9�2o5	1¾= h�h�5�-�0�–
0�5�-,5

•

9�1�f�>F3,=�j�0�>T5�1�`Q9�1�3Z.C?
h�= >‹8�9Wj�0†5�= 1�5•= h�h�5�-

2o5	Gs8�7 >�= 2k5�-,5vAB1�_�8�0�7w+Q?
1

•

9�1�fR>F5	1�@R•‚h­+w?
-	7 =�5	2o5	1�3�5�1d”‘8�7 7‰.K= 1�3€3,=\5,.�X�=�.�_
9

 

PRPR@ PRPRP

•

9�1�f�>F5‘= 1

5	= 1�5	h„6�8\>T5�1�.C8�>�_�@�AB9W.n3,=�5,.‚5	hbJ�-	9�1�3�h�9H.‚.n3�5	-

•

9�1�fR>�-,5,3,9�fR>�=\?
1¾5	= 1�5v= h�h�5�-EX�5,3�5	9�>F.C8�h'5	-,5

Àn?
7 7�5W_
9�2k5/.Cj	0�-	=�5�X�5	1sGs5	-,3�5	1�@

q•.#.‚?
7 7‰= 1Œ3,=\5,.C5�h(ABX�.Cj	0�1�= >�>¢1�9�-€8�9WV�3�8/.BGs5	= >�+Q5	-	X�-,5�= >F5	>F5áãpq•3,2o5,;\»‰?
7 7�8\e�.C5,ä�; Á�5	-,V�8�0�-,5	1¡9�1�3

8�7 7 2o5	h'5	= 1å8�9WVœ8O3�8�e�>�= +Q5·Àá5/3,9�f�>�=�?
1æ5	= 1�2k5�2k8\1�2k5�1•Gs5�-,3�5�1�`%3�8^3,=\5,.C5^3,=�5^5�= 1�_•= 2k5�1•= 1

LM?
h�X�= 1�8\>�=\?
1th#= >M”w7�‡Oj	0�5	1�-	gWj�fwV g�0�-	9�1�2o.C8�7 2o?
-	= >�0�h�5�1ç8�9WV >�-,5	>F5	1�3�5	1ºÀá5/3,9�f�>�=�?
1�.C8\7 2o?
-	= >�0�h�5�1

.K= 1�3�@†DO>F8�-	-,5çYZ5�>�0�?�3�5�1�`¾GE=�5b3�8/.aÁ�5�-	>T5�yæ»Q7 9W.K>F5	-	= 1�2

¥�è

`zX�5/.K= >�_�5�1é1�9�-ç1�?�j�0&= 1ê3�5�-

q•j	0�>�_�5�= >�+Q5	-,8�-	X�5�= >�9�1�2b½n5/3�5	9�>�9�1�2k@¸6�=�5*V�?
7 2o5	1�3�5	1•½¢5,.Cj�0�-
5�= X�9�1�2o5	1•X�5	_
=�5	0�5�1[.K=\j	0æ8�9WV

AB7 2o?
-	= >�0�h�5�1�`€Gs5�7�j	0�5ƒX�5	_
g�2p7 =\j	0Š3�5�-Œqv1�>�GE=�j�fR7 9�1�2ë3�5/.¹= 1Š3,=\5,.C5�-ŒAB-	X�5	= >¹+Q?
-	2k5/.K>T5�7 7 >T5�1

Á�5	-,V�8\0�-
5�1�.o+Q?
1s½n5/3�5	9�>�9�1�2�.K= 1�3�@

% (  "�� � � 1�	� � �2 � � 
 � �	� � �

má1�>T5�-Ý8,3�8�e�>\= +w5�-�Àá5,3
9�f�>�=�?•1ZGB= -
3Ý= 1ƒ3
=�5
.F5	h^Ld?•1�>T5	y�>�3
=�5áÀá5,3
9�f�>�=�?•1¡_•9H.F8	h#h�5	1�2k5�0
–•-�= 2k5	-

•

9�1�f�>T5t= 1ˆABX�0
‡	1�2p= 2pfw5�= >¿3�5
.ƒX�5�1
–•>�= 2p>T5�1Û6�5	>O8�= 7 2p-
8,3�5,.œ3�5	-t6�8	-
.�>T5�7 7 9�1�2*+w5�-
.K>O8�1
3�5�1
@

½n5�=�.�e�=	5	7	.�G�5	=	.F5çfw8�1�1ì3�8�-�9�1�>T5�-ç+w5�-
.�>T8	1
3�5	1&G�5�-
3�5	1
`Œ3�8,.F.a_•9�híYz?�3�5�7 7 =	5	-
5�14.�>T8	-�fw5	-

Ls-�g�h#h#9�1�2Q5	1^h�5	0�-

•

9�1�f�>T5“X
5�1
–•>�= 2R>¾G�5�-
3�5	1
`#9�hî5	= 1
5tV	5,.�>�2Q5	7	5	2R>T5tJ#5�1�8	9�= 2pfw5�= >¾_•9

5�-�-
5	=	j	0
5�1
`�8�7	.k_�9�hrYz?�3�5	7 7 =	5�-
5	1�5�= 1
5	-
qEX
5	1
5
@

                                                
ï ðFñKòQóFô õ\ö�õ\÷sø�õ\ù ú û\üTù õ�òQý�õ�ù óFõ\òwõ\ô òTþ�õ\ÿ òTõ�ú ù õ\ô��Tõ\ö�� ô ÷W÷��Tû\ù õ���õ�ÿ ÿ õ\òwþ��Qõ\ô òTõ\÷•ø�õ�ù � õ
	�þ��FöKû\÷W÷Wõ\ò���õ\ú û\öKö��



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

 �


;

% (  %�
 � � � ,8 � ��� 1� � ,' � � �� � � � � �;< � 1"##(=�;< � 1"##3=�

½¢5	=d3
=\5,.C5�héAB1�.C8\>�_¹GE= -,3†8\1�0�8�1�3†5�= 1�5	-

•

.C5	9W3�?�; qv1�5	-	2�=�5,V 9�1�fR>�=\?
1

¥��

5�1�>T.Cj�0�=�5/3�5	1�`•?
Xº_
Gs5	=

Á�5	-	>�=�j/5,.¡5	= 1�5�-•LM8\1�>T5�_•9W.C8\h#h'5	1�2o5,V�8\7 >F5	>dGs5	-,3�5�1�@�6�=�5,.C5�-�Á�?
-	2o8�1�2]=�.K>M= 1tABX�X�= 7�3,9�1�2]NRN

X�5,.Cj�0�-	=�5�X�5	1�@R6�=�5v0�=\5	-v+Q?
-	2k5/.K>F5	7 7 >T5‘Á�8�-	=�8\1�>T5‰_•9�-‘AB1�Gs5	1�3,9�1�2'3�5,.�q•3,2k5/;\»‘?
7 7�8�e�.C5/; Á�5	-,V�8�0�-,5�1�.

5	1�>F.Ke�-	=�j�0�>}3�5	1d?
e�>�= h#=\5	-	>F5	1sqE-	Gs5�= >F5	-	9�1�2o5	1dV g�-Wãpe�-,?
2�-,5,.C.K= +w5Wh'5,.K0�5/.Cä¢I c'?
e

Ù�����


S‚@

�
���Oô ÿ ó��Tò�����������ó��‚õ����Oÿ ÿ û��Oö�õ� �!•ùKô òTþ	ô �#" $�����%�&�&�'�(

6�=�5

•

.C5�9H3�?�5�1�5	-	2�=�5,V 9�1�fR>�=�?
1�=\.K>}3�8�X�5�=w3�5/V = 1�=�5�-	>}8�7\.CØ

™ › ™ › ™ › ™ › ™æ›

)

ª * + *

{-,

ª . / * 0 1 2 1

,

)

ª * 0

Â
|

Â
|

Â
|

Â
|

Â
|

= + + +

|

.C5	=v3�8/.¢5�1�>T.K>F8�1�3�5�1�5

•

?
7 :,2o?
1�2�= >�>T5�-E9�1�3

Â

3,=�5Eqv1�5�-�2�=�5/@�6�=�5Eqv1�5�-	2p=\5 ™ ›

)

ª * +

Â
|

5�1�>T.Ke�-	=\j	0�>

0�=�5�-	X�5	=�3�5	-%DO9�h#h'5¹3�5	-43/9W8/3,-,8\>�=\.Cj	0�5	1l5	9�fR7 =�3,=\.Cj	0�5�1tABX�.K>F‡�1�3�5u8�7 7\5	-�= 1

|

+Q5	-	Gs5	1�3�5�>T5�1

•

9�1�fR>F5u_•9�hê9�-,.Ke�-	g�1�2�7 =�j�0�5	1

•

?
7 :,2o?
1�2p= >�>F5	-,@dD�5	=
™a`ç›

ª65

Ì
¬r¬

3�5	-73/9W8/3,-,8�>�=�.Cj�0�5†5	9�fR7 =�3,=\.Cj	0�5

ABX�.K>F8�1�3¾_
Gs5	=�5�-'+Q5	-,.Cj	0�h'?
7 _�5	1�5�-

•

9�1�fR>T5

ª

8

9�1�3

5

¬

`�.‚?¾=�.K>
™æ›

*

{-,

ª . /

Â
|

3,=\5zDO9�h#h'5z8\7 7�5�-

™a`ç›

ª65

Ì
¬r¬

@ ™æ›

* 0 1 2 1

,

Â
|

.C?
7 7éfw?
1�>�= 1�9�=\5	-	7 =\j	0�54½n5�-,5	=\j	0�5 5	-	0�8�7 >T5�1�@b6'8�_
9…GE= -,3…5	= 1�5

•

8\-,8�h�5�>�-�=\.K=�5�-�9�1�2­X�5	1�–
>�= 2�>F@�6#=\5,.C5“fQ8\1�1 3�5�-“ABX�.K>T8\1�3t_•GE=�.Cj�0�5	1Û3�5	1 —%5�-	>T5�>�-�= e�5	7 1ˆ3�5�-

~'?
-�h'8�7\5	1]= 1·3�5	1

•

9�1�f�>F5	1·.C5�= 1�`U9�1�3¸X�5	=¢>T5�yR>�9�-	=�5�-�>F5�1œ¶�X

š

5�f�>F5�1ƒ_
9W.C‡�>�_•7 =�j�0œ3�5�-ÝABX�.K>T8\1�3

_•GE=\.Cj	0�5�1]3�5	1

<

-	= e�5	7 1“3�5,.EÀnJB½n; YZ?�3�5	7 7�.C@Z6�=�5‹DO9�h�h'5Ý3�5�-áABX�.K>F‡�1�3�5

š

5,3�5/.

•

9�1�fR>F5,.vGE= -,3

1�9�1 h�= > 5�= 1�5�- Gs‡�0�7 X�8�-,5	1 LM?
1�.K>F8�1�>F5	1

* 0 1 2 1

,

9

h#9�7 >�= e�7 = _•=\5	-	>F` .C? 3�8/.‚.

:<; =

>

?A@

™a` ›

* 0 1 2 1

,

* 0 1 2 1

,

ªB5

ªC5

Â

Õ

ÌEDFD

=

=
´

=\.K>F@ G

D

.C5�=�5	1t3,=�5

•

8�-,8�h'5	>�-	=�.K=\5	-	9�1�2o5	1t3�5	-�~�?
-	h'8�7�5�1%9�1�3

Ÿ

Æ�Hr3,=�5

X�=�.K0�5�-	= 2o5	1¾j/?
7 7�8�e�.‚5,;

•

8/8\-,5,@w•W9�7�5�>�_•>n.C5	=

)

ª * 0

Â

3,=�5‘qv1�5	-	2�=�5,V 9�1�fR>�=�?
1d_•9�-vqv-	0�8�7 >�9�1�2#+Q?
1dLM8�1�>F5	1�@

                                                
ï I

ñKò¢óCõ�ùWø�õ\ùKJTú ú õ\ò�� ÿ ô L\ü��Fò��NM��TòO$������Tõ}ý�ô ùžó�û
�FöKö�L\üTÿ ô õ
PFÿ ô L\üOM��Tò�õ�ô òFõ�ù���òTõ\ùK��ô õ\ú �Fò�Q�� ô �TòO��õ\öR�TùK��L�üFõ�ò�S���ö�ö��Fÿ ÿ�T õ�ó���L�ü�õ�ô ò

U
ò�� õ\ù ö�L\üTô õ\óQþ�����òTõ\ù ��ô õ�ô ÷V�Tü�W\öKô Q‚û\ÿ ô öRL\üTõ\òX�TóCõ�ù•õ\ÿ õ
Q�� ùK��� õ
L�üFòTô ö�L\üTõ\ò�YCô òTòX��õ\÷Wû
L\ü��/ý�õ\ù óFõ\ò�S



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

 �Z

;

c�=\5	-	_
9]GE= -,3]5	= 1ƒÀn5	2o5	7 Gs5	-	fr3�5,V = 1�=�5�-	>T@¢•W9�-€AB1�Gs5�1�3,9�1�2º3,=�5/.C5,.�Àn5	2o5	7 Gs5	-	fQ5,.�h�gW.C.C5	1œ8\7 7�5

LM8\1�>T5�1Ý= h

•

9�1�fR>E8�7�.Wão.Cj	0�8\-,V	ä•?�3�5	-}ã�1�=�j	0�>E.Cj	0�8\-,V	ävh�8\-	f�=\5	-	>HGs5	-,3�5	1�@
6�=�5,.w2o5,.Cj�0�=�5�0�>E8�1�0�8\1�3

3�5,.�—•= 1�fQ5�7�.
I —•—�NwPRPRxTS
?�3�5	-E3�5/.oABX�.K>F8�1�3�5/.o_
GE=�.Cj�0�5	1d3�5	1�~'?
-	h�8\7�5�1

¥�[

@

6�5�-rÁ#?•-�>T5	= 7†3
=	5
.C5
.]Á#5	-
V	8	0�-
5	1¼7 =�5�2p>]= 1é.F5	= 1
5	-ºqsj�0�>�_�5�= >OV	‡�0�= 2pfw5�= >T@M~�8/j�0�>T5�= 7 = 2^=�.�>·3
=	5

~�?•>\G�5	1
3
= 2pfw5�= >B3�5,.WÁ#?•-�0
8	1
3�5	1
.F5�= 1
.‘5�= 1
5,.we
?•7 :,2Q?•1�8	7	5	1•J¢= >\>T5�-
.C@�•H9H3�5�haGB= -
3‹8�1¸3�8/.‘J¢= >\>T5	-

3
=	5u”v?•-
3�5�-�9�1�2·2Q5,.�>T5�7 7 >T`'5�yQ8	f�>Z_�9b.F5	= 1
`d3�8†3
=	5

•

.F5	9�3�?�; qE1
5	-�2p=	5
V 9�1�f�>�=	?•1ë3�5	1l—•= 1�fw5�7

_•GB=	.Fj	0
5�1�3�5�1#~�?•-�h�8	7�5�1#= 1�3�5�1

•

9�1�f�>T5�1#X
5	-�g�j	fw.�=	j	0�>�= 2p>O@

                                                
ï \

ñK÷F]�ùžô ��ô òFû�ÿvý�ô ù ó'òTô L\ü��¢ý�õ\ô � õ\ù•û
�FúáóCô õ_^põ\ö�� ô ÷W÷��Fò��€õ�ô ò���õ���û\ò���õ\ò�S�`�õ�ó���L\ü�ý�õ�ù óFõ\ò�óFô õa��ÿ õ\ô L\üFõ�òA^põ\ô ö��Fô õ�ÿ õ�þ��Fù

!•û\ùžû\÷wõ�� ùžô öKô õ\ùK�Fò���õ\ù ýcb\üTò��/ý�ô õ�þ���dwõ�ú ô òTô � ô �Tò�M��Tò

* 0 1 2 1

,

Â

S



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

 �e

;

% ) �- 	� � 
 � � 	� � �
 � � �. � � �
 � � �� �� � � 
 � � �
6�=�5dÁB=\5	7 _�8�0�7€5	yp=�.K>F5	1�>F5	-MAB7 2k?
-	= >�0�h'5	1Œ7�‡O.C.K>�3�5	1­D�j	0�7 9W.C.�_•9W`á3�8O.C.#X�=�.K0�5�-dfQ5�= 1�5Z8\7 7 2o5	h'5	= 1

_•9WV -	=�5/3�5	1�.K>F5	7 7�5	1�3�5gfv–�.K9�1�2�V g�-•3�8O.

•

-,?
X�7�5�hß3�5�-E”Q7�‡/j�0�5	1�-	gWj	fQV g�0�-	9�1�2#2o5,V 9�1�3�5	1MGE9�-,3�5,@�AB7 7�5

X�5	fQ8�1�1�>F5�1…Á�5	-,V�8�0�-,5�1�.KGs5	=�.‚5	1…9�1�>F5	-	7 =\5	2o5	1…qv= 1�.Cj	0�-,‡�1�fR9�1�2o5	1�@*½¢5�=�.Ke�=�5�7�5 V g�- .‚?
7�j	0�5

qv= 1�.Cj�0�-,‡�1�fR9�1�2k5�1�fQ–
1�1�5	1d.C5	= 1�Ø

Ù

@4fv–�j�0�5	-v.K= 1�3E1�=\j	0�>kh'?�3�5	7 7 =�5�-�X�8\-,@

NQ@%YZ5	0�-,5�-,5E¶�X

š

5�fR>T5W= 1d5	= 1�5	-EDO_�5	1�5v.K= 1�3E1�=�j�0�>k0�8�1�3,0�8�X�X�8\-,@

xR@%~�=�j	0�>k-,5�fQ?
1�.K>�-	9�=�5�-	X�8�-,5Wmn1�>F5	-	X�-,5,j�0�9�1�2k5�1�= h†YZ?�3�5�7 7\@

 

@%6�=�5�D�j�0�‡�>�_•9�1�2€+Q?
1•~'?
-�h'8�7\5	1•=\.K>v0�‡�9WV = 2¡.Cj	0�7\5,j	0�>F`H?�3�5	-¢1�=�j�0�>‘h�–
2�7 =\j	0�@�YZ5�=�.K>‘2o5	0�>

.K=�5¾+w?
1b3�5	-¾LM?
-	-,5	fR>�0�5	= >]3�5	-¾6�8\>T5�1b8�9W.C@MJ#5/.K>F–
-�>F5¾AB9WV 1�8�0�h'5	1„h#gW.C.‚5	1b5	= 1�5�-

Á�?
-	+Q5	-,8�-	X�5�= >�9�1�2¢9�1�>T5�-	_�?
2o5	1sGs5	-,3�5	1�`R3�8�h�= >}3,=\5H~'?
-	h'8�7�5�1�.Cj	0�‡�>�_
9�1�2�V 9�1�fR>�=�?
1�=�5�-	>T@

•W9W3�5	h&>�-�= >�>MX�5�=�3�5�-�L•7\8/.C.C5u3�5	-�Àn8�9�h�9�1�>T5�-	>T5�= 7 9�1�2o.C8�7 2k?
-	= >�0�h'5	1ç3,=\5�Àn5,j�0�5	1�_�5	= >¡V g�-u3,=�5

6'5	7�8\9�1�8\:�;

<

5	>�-,8/5,3�5�-,; m¢1�>T5�-	>T5�= 7 9�1�2d8�7�.HX�5�2p-,5�1�_�5�1�3�5	-‰”‘8�fR>F?
-‰= 1¸3�5	1ÝÁ�?
-,3�5	-	2�-	9�1�3�@
½n5�=o2p-,?
ŽH5�1

6'8�>F5	1�.C‡�>�_�5	1�GE= -,3s3,=�5/.C5W_•9�h

•

-
?
X�7\5	h'@

6'5,.UGs5	= >T5�-,5	1'=\.K>‰= hb•W9�2o5s3�5	-#fw= >F5	-,8�>�9�-,8�-	X�5�= >}fw5�= 1'AB7 2o?
-	= >�0�h�9H.
2k5/V 9�1�3�5�1'Gs?
-,3�5	1�`RGs5�7�j	0�5�-

8�9WV�DO>T–
-	9�1�2o5	1“9�1�3•”‘5	0�7 h�5/.C.K9�1�2k5�1“9�1�5�h#e�V = 1�3,7 =�j�0�`�?�3�5	-�fw?
-	-	= 2p=\5	-,5	1�3�-,5,8\2p=\5	-	>F@�•‚1“+R=\5	7�5�1

”‘‡\7 7�5�1u.K= 1�3�fQ5	= 1�5BÁ�5�-,.K9Wj	0�5�8\1�-,5,8\7�5	1�6'8�>F5	1�.C‡\>�_�5	1�2o5	h'8/j�0�>‰Gs?
-
3�5�1�@�YZ5	=\.K>}0�8�1�3�5	7 >á5/.¢.K=�j�0

= 1­3�5�1Œ½n5�=�.Ke�=�5�7�5�1Œ9�h•=�3�5/8�7�5€”‘?
-	h�5�1­?�3�5	-M6'8�>F5	1�.C‡\>�_�5,`‰Gs5�7�j�0�5Mh#= >•.‚5	0�-M+R=�5	7nAB9WV Gs8\1�3

fQ?
-	-	= 2�=�5	-	>nGs?
-,3�5�1†.K= 1�3�@Q6�=�5/.C5•Yz?�3�5�7 7�5M.K>F8�h�h'5	1z0�‡�9WV = 2¹8�9W.#3�5	-MD�8�h#h�7 9�1�2¹3�5�-MDO>F8�1�V�?
-,3

mn1�= +Q5�-,.K= >�:

>

@

9�1�3�X�5/.K= >�_�5�1�3
=\5�qv= 2o5	1�.Cj�0�8/V >T`�3�8O.C.Q~'?
-	h�8\7�5�1�= 1�3�5	1

•

9�1�fR>F5	1#2k5/.Cj	0�‡\>�_
>QGs5	-,3�5�1

fQ–
1�1�5	1�@
Ü�5,3�?�j	0•=�.K>s3,=�5/.C5,.‘X�5	=
+�=\5	7�5�1¸-,5,8\7�5	1

•

9�1�fR>�Gs?
7 fw5�1¸1�=�j�0�>Eh�–
2�7 =\j	0�@�6�=�5/.C5¢~�?
-	h'8�7�5�1

Gs5	-,3�5�1(8�X�5�-ZX�5�=€2o‡�1�2�= 2o5	1

<

5	= 7\; AB7 2k?
-	= >�0�h'5	1�`nGE=�5“3�5	hæYZ8\-,j	0�= 1�2¿»Q9�X�5,.dAB7 2o?
-	= >�0�h#9W.C`

X�5	1�–
>�= 2�>F@

½¢5	=á3�5	-�½n5�>�-,8Oj	0�>�9�1�2¾3�5	-•AB9WV 1�8�0�h'5,;\DO:�.K>F5�h�5�=�.K>#V	5/.K>�_•9W.K>F5	7 7\5	1�`U3�8/.C.s3,=�5áh�5�=�.K>F5	1¡c'5�-
.ž>T5�7 7�5�-

»Q0�8�-,8�fR>F5	-	=�.ž>�= fw5�1‹= 0�-,5	-�D/:�.K>F5	h'5�8�9W.K1�9�>�_�5	1�`,9�hç5	= 1�5

<

-	=�8\1�2p9�7 =\5	-	9�1�2á_
9'5�-	_�5	9�2o5	1�@�D�?#8�9Wj	0#X�5	=

3�5	hb•W9W.C8�h�h�5�1�V g�0�-,5�1'h�5�0�-,5	-,5	-EAB9WV 1�8�0�h'5	1�@R6#-,5�=�3,= h'5	1�.K=\?
1�8�7�5•5	7�8O.K>�=�.Cj	0�5vÁ�5	-,V�8�0�-,5�1'_•9�h

                                                
h iTü�� � ��� j�jFý�ý�ýck ��ù û��FüTô L\ö�S öR� û\òTú �Fùžó�S õ\ó���jFóCû�� û
j�l�dWöRL�û\òFùžõ
��j



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

 ��

;

•W9W.C8�h�h�5�1�V g�0�-,5�1Ý+w?
1

•

9�1�fR>�Gs?
7 fQ5	1ÝX�5,.K= >�_�5	1ÝX�=\.K7�8�1�2•1�?�j	0ÝfQ5	= 1�5UÀá5�7�5	+Q8\1�_�@
Á�5	-	h�9�>�7 =�j�0¸8\9W.

3�5	hçJB-	9�1�3�`�3�8/.C.k1�=�j	0�>‰5	1�>F.Cj	0�=\5,3�5	1#Gs5	-,3�5�1�fQ8�1�1�`�8\1�Gs5�7�j	0�5�-�DO>F5	7 7\5E5	= 1�5HAB9WV 1�8\0�h�5H2o5	1�8�9W5�-

=�.K>U8�7�.
5	= 1�5E8\1�3�5	-,5,@

A�9H.Z3
=�5
.F5	1 J�-�9�1
3%=	.K>z5�= 1rA�7 2k?•-�= >�0�h#9H.€1
?•>�G�5�1
3
= 2Q`s3�5�-¹.K=	j�0rh�–•2p7 =�j�0
.K>d+�=�5�7	5	1l3
=�5
.F5	-

c'5�-
8	9H.FV	?•-
3�5	-�9�1�2k5�1�.�>T5�7 7 >T@



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

â

PR;

& �+ � � � � �	� � �� � � � �� � � �� �� � � 	�� � 
 � �

6'8/.•3,-	= >�>F5'L€8�e�= >F5	7€.C?
7 7M5�= 1�5�17mnX�5	-	X�7 =\j	f“g�X�5	-z3,=\5d”w9�1�fR>�=�?
1�.KGs5	=\.C5z3�5/.�= 1¿3,=�5/.C5	-dAB-	X�5�= >

5	1�>�GE=�j�fw5�7 >F5	1êAB7 2o?
-	= >�0�h#9W.^2o5	X�5�1�@†6'8/. LM8�e�= >T5�7„2�= X�> .C?
Gs?
0�7ß3,=�5bh�8\>�0�5�h�8\>�=\.Cj	0�5�1

JB-�9�1�3,7\8�2o5	1�`�8�7\.ƒ8�9Wj	0Û3,=�5r8�1�.Cj	0�8\9�7 =�j�0�5%Á�?
-	2o5	0�5	1�.KGs5�=�.C5¹GE=\5,3�5	-,@�6�=�5¹6�=�.KfR9W.C.K=\?
1Û3�5�-

5	= 1�_�5�7 1�5	1€YZ5�>�0�?�3�5�1M9�1�3á= 0�-,5�-

•

-,?
X�7�5	h'5áV = 1�3�5�>
= 1Z3�5�1¸3�8�-,8�9WVUV�?
7 2o5	1�3�5	1ÝLM8\e�= >F5	7 1¡.K>F8�>�>F@�xR@ N

V g�0�-	>n3,=\5v_•9�-‘AB9W.CV g�0�-	9�1�2�3�5/.�AB7 2o?
-	= >�0�h#9W.�X�5	1�–
>�= 2�>F5	1

•

8\-,8�h�5�>F5	-‘9�1�3�= 0�-,5‘ABX�0�‡�1�2�= 2�fQ5	= >T5�1

5	= 1�@kABX�.Cj�0�1�= >�>#xR@ x�X�5/.Cj	0�-,5	= X�>�= 1ZfR1�8\e�e�5	-�—¹5	=�.C5Ý5�= 1�5áh�–
2�7 =�j�0�5áLM?
-	-,5	fR>�9�-€3�5	-á6�8\>T5�1�`o9�h

AB1�.K=�j�0�>T5�1¡= 1�5	= 1�8\1�3�5	-ág�X�5	-	_
9WV g�0�-
5�1�@o•�1]xR@

 

GE= -,3¸3,=\5n”Q= 1�3,9�1�2Z3�5	-‹ÚB9W8/3,-	= fQ5	1•X�5,.Cj�0�-	=�5	X�5�1

9�1�3¹3�5�-�3�8/3,9�-,j	0%2k5�Gs?
1�1�5	1�5�Á�5�-	_•=�j�0�>d8\9WV�3,=�5�.Cj	0�7�5/j	0�>F5�X�=�.á9�1�h'–
2p7 =�j	0�5�D�j�0�‡�>�_•9�1�2]3�5�-

~'?
-�h'8�7\5	1�@TABX�.Cj	0�1�= >�>Ux�@

â

GE=�3,h'5	>}.K=\j	0'3�5�-

•

9�1�fR>�-,5,3,9�fR>�=\?
1�@

•‚h†”‘?
7 2k5�1�3�5	1d.C?
7 7�9�1�>T5�1�.K>F5	0�5	1�3�5W~'?
>T8\>�=\?
1'JBg�7 >�= 2�fw5�= >kX�5/.K= >�_�5�1�Ø

•

9�1�fR>�Gs?
7 fQ5 n

qv= 1

•

9�1�fR> 3�5�-

•

9�1�fR>�Gs?
7 fQ5

o

p

ÚB9H8O3,-	= f q

r

s

<

-,8�1�.Ke�?
1�=\5	-	>F5	-HÁ�5�fR>T?
-

t u

v

w

~'‡/j�0�.K>T5�-H~'8/j	0�X�8\-H+Q?
1 x

y

z

{ |

}

qv= 1

š

; >F5	-}1�‡/j�0�.K>F5	-}~�8Oj	0�X�8�-n3�5,.W1�‡Oj	0�.K>F5	1Ý~'8/j	0�X�8\-	1Ý+Q?
1 ~

y

`
Gs5�7�j	0�5�-

1�?�j	0sfQ5	= 1�5�-EÚB9W8/3,-	= fá_
9�2k5/?
-,3,1�5	>k=\.K>T@

™%›

•C€ •K‚ ƒ

„

j 6�-,5	0�9�1�2d9�hÛ5	= 1�5¢L€?�?
-
3,= 1�8�>F5	1�8/j�0�.C5¢yQ`�:�?�3�5	-n_Ý9�h —•= 1�fQ5	7 j = h

h'8�>�0�5	h'8�>�=�.Cj�0�5	1smnh#7\8�9WV�.K= 1�1

…‡†

ˆC‰ Š ‹ Œ

•

l DOfQ8�7 =�5	-	9�1�2¢9�h†”‘8\fR>T?
- l = 1�yk;\` :�;�`R?�3�5�-H_�;RÀ}=�j	0�>�9�1�2

…Ž†
•

n <

-,8�1�.K7\8�>�=�?
1�9�h¿5�= 1�5�1�Á�5	fR>F?
- ™'`‹`E› •

‘“’“”n



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

âRÙ

;

& "�- 	� �� � � 	�. � � � 	��� �	� �+ � � � � �	� � �
 

Phase 1: 
- mnX�5	-,V g�0�-	9�1�2d_•Gs5�=�5	- AE9HV 1�8\0�h�5�1¸h#= >�>F5	7\.v½¢5,.K>�= h�h#9�1�2

3�5	-H1�‡Oj	0�.K>F5	1s~�8Oj	0�X�8�-	1s= 1d3�5	-HÁ�5�-	2p7\5	=�j�0�.C8�9WV 1�8�0�h'5

- D�?
-	>�=�5�-,5	1s1�8/j	0sABX�.K>F‡�1�3�5	1d3�5	-W2k5/V 9�1�3�5�1�5	1

•

8/8\-
5

- •H9W.C8\h#h'5	1�V g�0�-,5	1¾8\7 7�5�-

•

9�1�fR>T5/`w3�5	-,5�1'ABX�.K>F8�1�3•fR7�5	= 1�5	-

( )N •–• —E—E˜+™

=�.K>F@

� � � � � �%>�
- 6'5	-E2�-,–
Ž�>F5‘ABX�.K>T8\1�3M5	= 1�5�-vX�5	>�-,8/j	0�>F5	> 5	1

<

5�= 7 h'5	1�2o5•3�5	-

•

9�1�fR>�Gs?
7 fQ5WGE= -,3s8\7�.U5�-,.K>F5HAsj	0�.C5v3�5,V = 1�=\5	-	>

- q•.sGE= -,3“5	= 1�5Ý—%8/j�0�.K>�9�h�.C.K>�-,8�>F5	2�=�5‹g�X�5�-¸5	= 1�5�1

š

5	Gs5�= 7�.

1�‡/j�0�.K>F5	1d~�8Oj	0�X�8\-
`pGs5	7�j�0�5	-v1�?�j�0'1�=\j	0�>U= 1Z3,=�5áÚ�9W8/3,-	= f

5	= 1�X�5	_�?
2k5�1�GE9�-,3�5,`R8�1�2o5	Gs5�1�3�5	>

- 6�=�5dD�j	0�‡�>�_
9�1�2%3�5	-sX�5	=�3�5�1º8\1�3�5	-,5	1zA�j	0�.C5�1¾GE= -,3Mh#= >

3�5	-WYZ5	>�0�?�3�5v3�5	-

•

.C5	9W3�?�; •‚1�šQ5	-,.C5	1d3,9�-,j	0�2o5,V g�0�-	>

- 6'8/.¾qv-	2k5�X�1�=�.¾fQ8�1�1*qvX�5�1�5,`••W:/7 = 1�3�5	-,`�L•9�2o5	7%?�3�5	-

qv7 7 = e�.C?
=�3•.C5	= 1�@

- •‚1d3�5	-

•

-,8�yp=�.
.K= 1�3Eh'5	=\.K>kqv7 7 = e�.C?
=�3�5v8�1�_
9�>�-,5/V�V�5	1

Phase 3: 
›

”wg�-­qv7 7 = e�.C?
=�3�5­9�1�3Š•W:/7 = 1�3�5�-¿GE= -
3 5	= 1�5*8/3�8�e�>�= šQ5

Àn5,3,9�fR>�=\?
1 8�1�0�8\1�3 3�5	-ÞJ#8\9�ŽH.Cj	0�5�1 L•-	g�h#h�9�1�2

8�1�2o5	Gs5�1�3�5	>F@

œ

qvX�5	1�5�1]G 5	-,3�5	1·3,9�-,j	0“qv1�>FV	5�-	1�5	1a8�7 7�5	-

•

9�1�fR>F5•?
0�1�5

= 1�V = 1�= >F5	1�~'8/j�0�X�8�-H= h†Á�?
-,?
1�?
=�; 6#=\8�2�-,8�h�h†-,5,3,9�_•=\5	-	>F@

œ

<

-	=�8�1�2�9�7 =�5�-	9�1�2¾3�5	-�qv7 7 = e�.C?
=\3�5�= 1

•

?
7\8�-	fQ?�?
-,3,= 1�8�>F5	1“8�7�.

NR6†6�5�7�8�9�1�: ;

<

-	=�8\1�2p9�7 =�5	-	9�1�2

ABA�ØOh�= 1�= h�8�7\5	-Wh�5/.C.KX�8�-,5	-WABX�.K>F8�1�3

MMF: maximaler Messfehler 

�
���Oô ÿ ó��Fò�� ��l �Cö�L�üOõ�÷Wû-� ô ö�L�üTõ	ù

�
�Oÿ û��Fú�óTõ�ö

�
ÿ ���Oùžô � üT÷•�Tö



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

â

NQ;

& %�
 	� �� � � 
 � � �	� �� 	� �� � � 0�	� �� � �� � � � � � �� � �
6'5	-H2o5,.C8\h#>F5WAB7 2o?
-	= >�0�h#9W.�X�5	1�–
>�= 2�>

 á•

8�-,8�h'5	>F5	-W_•9�h¿DO>F8�-	>FØ

Ù

@%6'5	1�h�= 1�= h�8\7�h'5,.C.žX�8�-,5	1

•

9�1�fR>T8\X�.K>T8\1�3 ž Ÿ

‘D `

NQ@t3�5	1sqv1�>T.Cj�0�5	=\3,9�1�2o.Ke�8\-
8\h�5�>T5�- x _•GE=\.Cj	0�5	1sqvX�5	1�5W9�1�3Eqv7 7 = e�.C?
=\3�`

xR@t3�8/.�h�8\yR= h�8\7�5Wqv-	2k5�X�1�=�.
3�5	-EÚB9W8/3,-	= fQ5�1�2p7\5	=�j�0�9�1�2 z 9�1�3

 

@t3�5	1sA�3�8�e�>�=�?
1�.Ke�8\-
8\h�5�>T5�- a _•9�-

•

9�1�fR>�-,5/3
9�fR>�=�?
1�@

”wg�-•3,=�5

•

8�-,8\h�5�>T5�- x 9�1�3 z X�5/.K>T5�0�5	1d0�= 1�-
5�=�j�0�5	1�3•2�9�>F5‘~�‡�0�5�-	9�1�2k5�1�`RGs5	7\j	0�5‘h�= >

•

8�-,8\h�5�>T5�-

5	= 1�.HX�5	-,5,j�0�1�5	>�Gs5	-,3�5	1€fQ–
1�1�5	1�@�6'8�0�5�-‰fw8\1�1¡3,=\5}AB1�_�8\0�7U3�5	-}X�5	1�–
>�= 2�>F5	1

•

8\-
8\h�5�>T5�-n8�9WVk_
Gs5	=

-,5,3,9�_
=�5	-	>kGs5�-,3�5	1�@

- � �	� 	�	� � �"> ¡£¢¥¤

D ¦ §�¨�©�ª�«•¬¥­ ª�¦

w

§�¨ ª

ž

ª §�§

’®‘

«
ª

•

’

§�¨

‘
w

©¯¦

w

¬¥­ °�§�¦

s

ªX©®ª §N©®±

y�y

ª�­ ¨ ª

w

ž

‘
²

¦

ž

‘

­ ª

w

—

ª §�§ ³�ª�´µ­ ª�« §

©®ª §�¶-·c§�¨Kª

ž

§�¸

6�=�5vV�?
7 2o5	1�3�5	1¹mnX�5	-	7\5	2�9�1�2k5�1�X�8/.ž=�5	-,5�1'8�9WVw3�5	-HÁ�?
-,8\9W.C.C5	>�_•9�1�2oØ

{ }º¼» ½¿¾À»

ÁÂÁ Á

Ã ÄÅÄ Ã Æ�ÇKÆ�ÈVÆ�É�ÊEÄ

= Î - £ £

…Ë†

o

Ì
Í Ì ÎÏÌ
}ÑÐ

p

ØT6�=�5Wqv= 1�_�5	7�5�7�5�h�5	1�>F5v3�5,.�yp:,_�; —¹5	-	>F5	>�-	= e�5	7\.U5�= 1�5,.

•

9�1�fR>F5,.

o

p

q•.U.ž= 1�3sV�?
7 2k5�1�3�5W~'‡�0�5�-	9�1�2o5�1�h'–
2p7 =�j	0�Ø

Ò

ÓÕÔ×Ö ÓØÔ£Öx = D × D

6'8/.]•WGs5	=�V�8Oj	0�5r3�5,.¸h�= 1�= h'8�7\5	1çABX�.K>F8�1�3�5,. ž Ÿ

‘D -,5,.K9�7 >�=�5�-	>ƒ8�9W.“3�5	h4~#:�3,9�=\.K>�>�0�5,?
-,5�h�`

Gs5	7\j	0�5,.¢X�5/.C8�2�>T`‘3�8/.‚.‹3�5�-�h'8�yk@W”‰5	0�7�5�-'5�= 1�5�-'ÚB9H8\1�>�=\.K=�5�-	9�1�2¹3�?
e�e�5	7 >‹.C?�2�-,?�.C.¢=�.K>áGE=\5d5	= 1�5

ÚB9H8\1�>�=\.K=�5�-�9�1�2o.C.K>�9WV�5,@4D�?
h�= > h#9W.C. _
9�-îqv1�>F.Cj�0�5	=�3,9�1�2 3�8/. 6'?
e�e�5	7 >F5 3�5/. = h

DO:�.K>F5	h'8�9WV >�-,5	>F5	1�3�5	1‹YZ5/.C.CV�5	0�7�5�-,.WX�5�>�-
8Oj	0�>F5	>WGs5	-,3�5	1�@ ž Ÿ

‘D .Ke�=\5	2o5	7 >v3�5	1‹”‘5�0�7�5	-,`,Gs5�7�j	0�5�-U= 1



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

â

xR;

3�5	-œA�j	0�.C5�1�7�‡�1�2o5œ2o5	h'8/j	0�>rGE= -,3(GE=\5,3�5	-,`“3�8^3,=�5·A�j	0�.‚5	1�7�‡\1�2k5Ù3/9W8/3,-,8�>�=�.‚j	0•= 1å8\7 7�5�1

½¢5	-,5,j�0�1�9�1�2k5�1ÚšQ?
-	7 =�5�2�>T@

Û ÜaÝ#Ûz = × D

‘

=�.K>w0�=�5	-	X�5�=�3�5	-�DOfw8\7 =�5�-	9�1�2o.CV�8�fR>F?
-¢3�5�-U2o5,.‚8�h#>F5�1‹6'8�>F5	1�= 1�5	= 1�5	1�½n5�-,5	=�j�0‹_
GE=�.Cj�0�5	1aÞ

Ù

9�1�3

Ù

`

3�8�8�7 7�5U—%5�-	>T5�>�-	= e�5	7
3�5	-

•

9�1�fR>F5U= 1�3,=�5/.C5	1�½n5�-,5	=�j�0‹>�-,8�1�.‚V	?
-	h�=�5�-	>WGs5	-,3�5	1�@,6�=�5/.wfQ8\1�1•8\9Hj�0

š

5,3�5

8�1�3�5�-,5

<

-,8\1�.CV�?
-�h'8�>�=�?
1�.C5�= 1�`,Gs5	7�j�0�5B3,=�5�6'8�>F5	1�5	= 1�V�8Oj	0�5	-�X�5	0�8\1�3�5	7 X�8\-
h'8/j�0�>T@ ž Ÿ

‘D .K>F5	0�>

GE=�5/3�5	-	9�h¿V g�-E3�5	1s”‘5�0�7�5	-v3�5	-#3/9W8O3
-,8\>�=\.Cj	0¹šQ?
-�7 =�5	2o5�1�3�5�1�A�j�0�.C5,@

6'5	-

•

8�-,8�h'5	>F5	- a X�5,.ž= >�_•>#8�9W.C.‚j	0�7 =\5	Ž�7 =\j	0Zqv= 1�V 7 9W.C.�8\9HVn3,=�5

•

9�1�fR>�-,5/3,9�f�>�=�?
1�@ a .C5	=}GE=�5‹V�?
7 2�>

3�5,V = 1�=\5	-	>}™ šQ5	-	2�7�5	=\j	0�5WABX�X�= 7\3,9�1�2¢N

 

›FØ

- � �	� 	�	� � � %>� ß

ª�«�©�ª

wáà

°Ñ« âAã®´®ª�«
°

wKä

ª�¦

w

ª�« åæ°

ä

ª�­ ³�­ ã

”

´®ªÏ«�ª

ä

ª�­

ž

ã çN¦

ä
s

ª�«�¨Kª�¦ ­ ¨ ª

Ÿ

°

w

¬¥¨ ª

s

ª�«
è¥ª

w

©®ª�¨ é×§�±Ú¦ §�¨

a ©®ª�«

ß

¦

w

¬¥ª�­

à

èê¦ §

”

´µª

wæà

èêª�¦�©®¦ ª §�ª�«

Ÿ

°

w

¬¥¨ ª

’

ª

à

±

ä

ª

w
‘

° ³Ø©

‘

§×ëìª

w

¨ «
°

ž

©®ª�«�åæ°

ä

ª�­ ¸

�
���Tô ÿ ó��Tò��ê��í��Cö�L�üTõ	÷Wû�� ô ö�L�üOõ���d•k dHû�ùžö�� õ�ÿ ÿ �Tò��kóFõ	ö�îEô ò�Q‚õ	ÿ ö a



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

âT 

;

D�?
h#= >¢=�.K>�V g�-€3,=\5�”Q7�‡/j�0�5	1�-	gWj	fQV g�0�-	9�1�2'1�9�-€5	= 1

•

8\-,8�h'5	>F5	-�1�?
>�Gs5	1�3,= 2k@o6�=�5,.C5�-�=�.K>æšw?
1]3�5	h

•

9�1�fR>�Gs?
7 fQ5	1�5	-	_�5	9�2�9�1�2k.RšQ5�-
V�8\0�-,5	1Xï�ðB8\X�0�‡�1�2�= 2o@�6'8�-	= 1�X�5/.K>F5	0�>á5	= 1¾3�5�9�>�7 =�j	0�5�-Emn1�>F5	-,.Cj�0�=�5,3s_
9

3�5	1ëh�5�=�.K>F5	1¼= 1¼LM8\e�= >F5	7¾_•Gs5	=¾X�5,.‚j	0�-	=�5�X�5	1�5	1ëÀ‰gWj�fwV g�0�-	9�1�2o.C8�7 2o?
-	= >�0�h�5�1�@'6�=�5ºX�=�.K7\8�1�2

šQ?
-	2k5/.K>T5�7 7 >T5�1ìAB7 2o?
-	= >�0�h�5�1ìX�5/.K= >�_�5�1 8�7 7�5,.C8\h#>(h�= 1�3�5/.K>T5�1�. 5�= 1�5	1êX�5	1�9�>�_�5	-,3�5/V = 1�=�5�-	>T5�1

•

8\-,8�h�5�>F5	-,@k6#=�5ØšQ?
7 7\8�9�>F?
h�8�>�=�.‚j	0�5	1ZAB1�.C‡�>�_�5•X�5/.K= >�_�5�1ŒD�j	0�Gs‡Oj	0�5�1z= 1]3�5	-�YZ?�3�5�7 7 =\5	-	9�1�2ášQ?
1

fv–�j�0�5	-	1s9�1�3•V 7�8/j�0�5	1s½n5�-,5	=�j�0�5	1�`TGs5	7\j	0�5v8�9W.�LM–
-	e�5	-	1s0�5	-,8\9H.ž-
8\2k5�1�@

                                                
hžï

�
òT÷Wõ\ù Q��Fò��ñ��!ò�Fò�Q�� ýc�Fÿ Q‚õ�ò�Q�JTòTòFõ�òWòTô L\ü��
ò��Fùp÷wô �

�
�Fú òTû\üT÷Wõ\öRW\ö�� õ\÷wõ�òwý�ô õcó•û\öKõ�ù kò�FóFõ�ù<Y�� ù õ\ô ú õ\ò��Tù ��T õ
Q�� ô �TòFö�öRL\û�òFòTõ\ùpõ\ù þ	õ
���ñ�

ý�õ�ù óFõ\ò�ô�öR�TòTóFõ\ù ò�û
��L\üáó��Fù L\üÕY�� õ\ùžõ
��M�õ�ù ú û\üTù õ\òáû
�Fö}þ�ý�õ\ô
�

òTöKô L\ü�� õ\òáõ\ô òTõ\ùìY‚þ	õ\òTõ‘ô òÏõÑ��� �Tö�S
�

��L\ünóFô õN��ù þ�õ
���ñ�Fò��Bû
�Fö

õ•ô ÿ ÷W÷wû
� õ\ùžô û\ÿ‚ô öR�/÷�J���ÿ ô L\üXö�Y�� ù ��L
� �Fù õ�ú ùK�F÷¹÷×��� ô �Tò�ø S



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

âRâ

;

& &�$
 � � � � � � �� � � � � �� � � �� � � 	� � �� � �
—•=\5%.Cj�0�?
1a= 1tLM8�e�= >T5�7#_
Gs5	='5	-	Gs‡�0�1�>F`EGE9�-,3�5�1l3,=�5AšR=�5	-�AB1�.ž=�j	0�>F5	1ç3�5,.€Á�5�-,.K9Wj	0�h�9H.ž>T5�-,.

šQ5	-	h�9�>�7 =\j	0�h�= >�3�5	hç••»

•

; AB7 2o?
-	= >�0�h�9H.}= 1�5	= 1�8�1�3�5	-�g�X�5�-	2k5/V g�0�-	>F@�6�=�5/.C5BAB1�1�8\0�h�5EX�5	2�-	g�1�3�5	>

.K=�j�0Ý= 1¸3�5	1Ý>�:,e�=�.Cj�0�5	1ÝAB-	>F5,V�8�fR>F5	1¸3�5	-}••»

•

; YZ5	>�0�?�3�5,@•6'8/.vj	0�8\-,8�fR>T5�-	=�.K>�=�.Cj�0�.K>T5
YZ5	-	fRh�8�7�3
=\5,.C5�-

YZ5	>�0�?�3�5‰=�.ž>�3,=�5}Àá5/8�fR>�=�?
1¡8�9WVk”‘5	0�7 h�5/.C.K9�1�2k5�1�@�6#=\5,.C5}G�5�-,3�5	1€GE=�5/3�5	-á8�9W.K2o5	2�7 =�j�0�5	1�@�6�=�5/.H0�8�>

_•9�-u”‘?
7 2k5/`d3�8/.C.¸_•Gs5�=

•

9�1�fR>�Gs?
7 fw5�1ë?�V >�h'8�7�.¸7�5�=�j�0�>Z2o5	fR-,5	9�_•>¸Gs5	-,3�5	1b?�3�5	-¾9�1�2o5	Gs?
7 7 >T5

ABX�.K>F‡�1�3�5‰_
GE=�.Cj�0�5	1¡3�5	1

•

9�1�fR>�Gs?
7 fQ5	1¡5	1�>F.K>F5	0�5�1�@�qv= 1€½¢5	=�.Ke�=\5	7}3�8/V g�-}=�.K>H= 1ÝABX�X�= 7\3,9�1�2•N

â

_
9

5	-	fQ5	1�1�5�1�@

�
���Oô ÿ ó��Fò�����ù��

�
�Fö�ö�L�üOòOô � �
û��Tö�õ�ô òOú û�L	ü�MCõ�ùK÷Wû�ö�L�ü�� õ�ò

��ô òTþ	õ�ÿ û-�Fú òOû�üT÷Hõ�ò�ôCóTô õ�ñR��!<kò��üOû�ùžû-Q�� õ�ùKô ö�� ô QCõ�òWû��Tú ý�õ�ô ö�õ�ò�S�$Hô õ�ùK�Oõ�ô

ö�ô òTó��‚ùR��PTõ
�

�Oý�õ�ô L�ü��Fò��‚õ�òHþ	ý�ô ö�L�üOõ�òHóTõ�ò�÷‘õ�ö�ö��Tò��‚õ�òWõ	ùKQCõ�òOò��Tû�ùRS

•‚h

•

-,?
_�5/.C.n3�5	-#m¢X�5	-,V g�0�-	9�1�2�= 1z5	= 1�5

•

9�1�fR>�Gs?
7 fw5vGE= -,3s_•9M½¢5	2�= 1�1¾3�5�-E1�‡/j	0�.ž>T5v~�8Oj	0�X�8�-E= 1

3�5	-ZfQ?
-�-,5/.Ke�?
1�3,=�5�-
5�1�3�5	1­AB9WV 1�8\0�h�5¡X�5/.K>�= h#h�>F@áAB7 7�5¡1�‡/j�0�.K>T5�1­~'8/j�0�X�8�-	1�`nGs5	7�j�0�5]5	= 1�5�1

2o5	-	= 1�2o5	-,5�1ŒABX�.K>T8\1�3ZX�5,.K= >�_�5	1­8�7\. ¡£¢¥¤

D
`}Gs5	-,3�5	1ƒ_
9W.C8�h�h�5	1�2o5/V g�0�-	>F@}6�=�5€~'8/j�0�X�8�-,.K9Wj	0�5

GE9�-,3�5¿3,9�-,j	0úšQ?
-	0�5�-�2o5	0�5�1�3�5­»Q7 9W.K>F5	-	X�= 7�3,9�1�2ë™ Àn8�9�h�9�1�>T5�-	>T5�= 7 9�1�2�›%X�5,.Cj�0�7�5	9�1�= 2�>F@€cs=�5	-	_
9

GE9�-,3�5]3�5�-ZÀn8�9�hå= 1­-,5	2o5	7 h�‡O.C.K= 2o5¡Á�?
yQ5�7�;\»Q7 9W.K>F5	-Z9�1�>F5	-	>F5	= 7 >F`Ý.‚?­3�8/.C.d1�=�j�0�>u8�7 7\5

•

9�1�fR>T5

3,9�-,j	0�.K9Wj	0�>UGs5�-
3�5�1dh#gW.C.C5�1�@Rmnh(3,=�5

<

?
7�5�-,8�1�_s2o5�2k5�1�g�X�5�-‘YZ5,.C.CV�5	0�7\5	-	1M_
9ûšQ5�-�X�5/.C.C5	-	1�`�fw8\1�1

8�9Wj�0¸1�8/j�0“5	= 1�5	hÛ5	yp>�-,5	h'5	1“DOe�-	9�1�2€= 1%3�5�1%.C?
-	>�=\5	-	>F5	1Xï�ï
ABX�.K>F‡�1�3�5	1•2o5,.ž9Hj�0�>vGs5	-,3�5	1Xï�ü�@�6�=�5/.

X�5,.K= >�_
>�3�5	1¸Á�?
-	>T5�= 7�`
8�9WV}L€8�7 = X�-,8�>�=�?
1�.CV�5	0�7\5	-áGs5�1�= 2o5	-Ý.K>F8�-	f'_
9�-,5,8\2p=\5	-,5	1�@�6'8/.vX�5/3�5	9�>F5	>F`
3�8/.‚.

                                                
h h�$Wô õ\ù<M�õ�ù ý�õ\òTóFõ
� �ñý��Cô L
Q‚öR�Tù � S

h þ
��ô òFõ‰õ\ú ú ô þ�ô õ\ò�� õ×��ùž÷Wô � � ÿ �Fò��vô öR�kô ò¢óFõ\ùWñž÷��Fÿ õ\÷wõ�ò�� ô õ\ùK�Fò��v÷wô � � õ\ÿ ö�óCõ�ö•ý������ ô õ\ò�� õ\ò�þ�ý�ô ö�L\üTõ\ò�ø��FùK�ñb\ò���õ\ù��FòFóæÿWû
L\üTú �Tÿ ��õ\ù

÷�J���ÿ ô L\ü



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

â�


;

.K>F8�>�=�.Cj�0l8�9WV >�-,5	>F5	1�3�5�”‘5	0�7\5	-,`BfQ5�= 1�5	1rqE= 1�V 7 9W.C.¸8\9HV'3,=\5u•W9W?
-,3,1�9�1�2“X�5,.K= >�_�5	1�@EAB7\.Ý½¢5	=�.že�=�5	7

0�=�5�-,V g�-á=�.K>#5�= 1ZfQ?
1�.K>F8�1�>F5	-áABX�.K>T8\1�3€_
GE=�.Cj	0�5�1Z_
Gs5	=UAB9WV 1�8\0�h�5�1]3�5,.v2p7\5	=\j	0�5	1“¶¢X

š

5	fR>T5/.s8\9W.

9�1�>F5	-,.Cj	0�=\5,3,7 =\j	0�5	1MÀ}=�j�0�>�9�1�2o5	1M_
9Ý1�5	1�1�5	1�@•6#=�5/.HfQ8�1�1¡8�9WV 2p-	9�1�3ÕšQ?
1€LM8�7 = X�-,8�>�=�?
1�.CV�5�0�7�5	-	1¡3�5/.

DO:�.K>F5	h'.�5�1�>F.K>T5�0�5	1ƒ?�3�5�-€8�9Wj�0ƒ3,9�-,j	0]3�5	1Z••»

•

; AB7 2k?
-	= >�0�h�9W.�.C5�7 X�.K>F@kAB9W.•3,=�5,.‚5	-ÕmnX�5�-	7�5	2�9�1�2

5	1�>F.K>F5	0�>l3,=\5¼šw?
7 7�.K>F‡�1�3,= 2o5·½¢5,.Cj�0�-
5�= X�9�1�2i3�5/.ºL•-	= >T5�-	= 9�h�.†_
9�-^•W9W.C8�h�h�5�1�V g�0�-	9�1�2o@••‚1

ABX�X�= 7\3,9�1�2•N




=\.K>B5�= 1Ý-,5,8�7\5,.W½¢5	=�.Ke�=\5	7o_
9•.‚5	0�5	1�@•qv-	fQ5	1�1�X�8\-}Gs5�-,3�5	1•3,=�5UYZ5,.‚.CV�5	0�7�5�-}= h ?
X�5	-,5�1

-,5,j�0�>T5�1�½¢5	-,5	=\j	0¾3�5,.UAE9H.C.‚j	0�1�= >�>F.C@w•W9W3�5	h¿GE= -,3d8�1¾3�5�-E6#=\j	fQ5s3�5,.
½}7\8�>�>T5/.U9�1�3d3�5,.¢DO>F8�h�h�5/.

3,=�5WAB9W.C3,g�1�1�9�1�2�3�5	-

•

9�1�fR>�Gs?
7 fw5v5�-,.K=�j	0�>�7 =\j	0�@

�
���Oô ÿ ó��Tò�����'��‚ÿ ô ò�QCö�óTõ�ùC�c�Tö�� û�òOó�M��TùRóFõ	ùC�c�Tö�û�÷H÷Wõ�òOú �TüTùR�Fò���ô

ùžõ�L�ü�� ö�óTõ�ùC�c�Tö�� û�òOóWòTû�L	üWóTõ�ùC�c�Tö�û�÷W÷Hõ�òOú �TüOùK�Tò���S



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

â�Z

;

& ( �- � � � � 1� � 	�	� � �� � � �. � � � � �
•W9�-�~'‡�0�5�-	9�1�2“3�5	-�¶¢X�5�-,V 7�‡/j�0�5	1¹Gs5	-,3�5	1rÚB9H8O3,-	= fQ5	1¹= 1r3�5	-#0�?
h#2o5	1�5�1¹”‰?
-	h šQ5	-	Gs5	1�3�5�>T@

ÚB9H8O3,-	= fQ5	1d.K= 1�3E”Q7�‡/j�0�5	1s_•Gs5�= >F5	-E¶�-,3,1�9�1�2kØ

= + + + + + + + + +
� � �

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

 

!#" $ %&"�'(')$+*�,

-

. /�021 3 45/�061

= Î £

6�=�5W0�?
h�?
2o5	1�5W”‰?
-�h­5	= 1�5�-EÚB9W8/3,-	= fÝÚ¾=\.K>}.C?
h�= >kX�5/.Cj	0�-	=�5�X�5	1d8�7�.
ï�7

Ø

8 9

: ;

: ;

= : ;

: ;

< =

> ? @ A

? B C D

E

@FC G H

A D H I

`

= Î £
 

"J$K! % *�,

-

.ML N O NPLQN

& (  "�' � � � � � � � � � 	�
 � � �
 � � �7 � � �	� � 
 � � �� � � �. �� � �1
 � � �� �

AB7�. AB9W.K2o8�1�2o.Ke�9�1�fR>¤_
9�- ½¢5,.K>�= h�h#9�1�2 3�5	-

ÚB9H8O3,-	= fQ5	1 GE= -,3 LM5�1�1�>�1�=\. g�X�5	- 3,=\5

~'8/j	0�X�8\-,.Cj	0�8/V >F.KX�5	_
=�5�0�9�1�2k5�1*3�5	-

•

9�1�fR>T5•X�5	1�–
>�= 2�>F@

6�=�5,.C5dh#9W.C.�= hŠ0�=�5	-EšQ?
-	7 =\5	2o5	1�3�5	1†”‰8�7 7�X�5	-,5,j�0�1�5	>

Gs5	-,3�5�1�@�6�=�5,.‚5t~'8/j�0�X�8�-,.Cj	0�8OV >ŒX�5,.K>F5	0�>œ8�9W.a3�5	1

1�‡/j�0�.K>T5�1 ~'8/j�0�X�8�-	1�@…½n5�= 3�5	1 X�5�fQ8�1�1�>F5	1

AB9WV 1�8�0�h'5,.K:�.K>T5�h�5�1 .K= 1�3 3,=\5

~'8/j	0�X�8\-,.Cj	0�8/V >F.KX�5	_
=�5�0�9�1�2k5�1 2o5	2o5	X�5	1�@ 6�=�5,.‚5

h�gH.‚.K>T5

š

5,3�?�j	0¾= hb6'8�>F5	1�V�?
-	h'8�>áh�= >‹8\X�2k5/.Ke�5	=\j	0�5	-	>

Gs5	-,3�5�1­9�1�3ƒ7\8�2º= 1*3,=�5/.C5	hæ”‘8\7 7‹1�=�j�0�>Ašw?
-,@¢AB9W.

3,=�5/.C5	h JB-	9�1�3ŒGE= -,3·5	= 1�5¡N




5	- Þœ~'8/j	0�X�8\-,.Cj	0�8/V >

X�5	1�9�>�_•>F@�6�5�-¢h�8\yR= h�8\7
_
9�7�‡/.C.K= 2k5�ABX�.K>F8�1�3�_
GE=�.Cj�0�5	1

_•Gs5�=QX�5	1�8Oj	0�X�8\-�>F5�1

•

9�1�f�>F5�1d=\.K>

D
¡ì¢¥¤ @p6�=�5‘N




5	-gÞ

~'8/j	0�X�8\-,.Cj	0�8/V >k=\.K>}3�8�X�5�=�GB=\5vV�?
7 2�>kX�5,.K>�= h�h#>F@

                                                
h R�^Rõ\ô öR�Tô õ\ÿ õ�ö�ô òTókô ÷

�
òTüFû�ò���þ��Qú ô òTóFõ\ò

�
���Tô ÿ ó��Tò�� �TS S®�µdHû�ùžö�� õ�ÿ ÿ �Tò��WóTõ�ùc��õ	ÿ ÿ õ�ô ò�� õ�ô ÿ �Tò��

þ-�Tù“ÿHû�L�ü��Tû�ùKö�L�üOû�ú � ö��Tõ	ö�� ô ÷W÷•�Tò���SÏdHô õá���Oõ�ùžõ

UWùKõ�òOþ	õ�ô ö��
û�ÿ öVUHùžõ�òOþ	ý�õ�ùR�,þ-�Wô ò�� õ�ùR�TùKõ�� ô õ�ùžõ�ò�S



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

â�e

;

•W9

š

5,3�5�h

•

9�1�fR>�GE= -,3Ý3�5	-‰1�‡/j	0�.ž>T5}~�8/j�0�X�8�-‰= 1¡5�= 1�5	h^8�9W.K2o5	Gs‡�0�7 >T5�1¡J#5�X�=�5	>�X�5,.K>�= h�h#>F@�—•= -,3

5	= 1�5¢J#5�-,8/3�5�3,9�-,j	0�3,=�5/.C5	1�1�‡/j	0�.ž>T5�1‹~'8/j�0�X�8�-	1�9�1�3#3�5	1�mn-,.Ke�-	9�1�2�2o5	7\5	2�>F`�.‚?‹.K= 1�3�3,=\5
—•= 1�fQ5	7

_•GE=\.Cj	0�5�1¡3�5�-áJ#5�-,8/3�5‰9�1�3‹3�5	1ÝLM?�?
-,3,= 1�8\>T5�1�8/j�0�.C5	1ÝX�5	-,5/j	0�5	1�X�8\-,@•6#=\5}—•= 1�fQ5	7
.K= 1�3n_•9�-}yk;�`•:�;

9�1�3Z_ Þ�A�j�0�.C5Z.K= 1�3zGE=\5M= 1ŒAEX�X�= 7�3,9�1�2uN

Z

5�= 1�2k5�>F5	= 7 >T@}6�5�-d-,?
>F5

•

9�1�f�>#= 1œ3�5�-MYM= >�>F5¡3�5�-

ABX�X�= 7\3,9�1�2M.K:,h�X�?
7 =\.K=�5	-	>E3�5	1¸8�fR>�9W5	7 7\5	1

•

9�1�fR> ~

y

@�D�?
h#= >v5	-	2�= X�>v.K=�j	0•5�= 1�5UN




5	-,; ~�8Oj	0�X�8�-,.Cj�0�8/V >

e�-,?d6'8�>F5	1�e�9�1�fR>F@Q•‚1ZABX�X�= 7\3
9�1�2�N

e

=\.K>�5	= 1z½¢5	=\.Ke�=�5	7áV g�-M5�= 1�5�N




5�-,; ~'8/j�0�X�8�-,.Cj�0�8/V >¢2o5	2o5	X�5	1�@

6�=�5,.C5�.Ke�=�5	2o5	7 >�1�=\j	0�>'3,=\5�>F8�>F.C‡/j	0�7 =�j	0�5#Àá8\9�h�8�9WV >F5	= 7 9�1�2ZGE=�5/3�5	-,`B.C?
1�3�5�-	1a3,=\5�3,=�5	1�>•1�9�-•3�5�-

Á�5	-,3�5�9�>�7 =�j	0�9�1�2º3�5	-MN




5	-,; ~�8Oj	0�X�8�-,.Cj�0�8/V >F@‰6#=\5MX�5�-
5/j	0�1�5�>T5�1Œ—•= 1�fQ5	7áGs5	-,3�5	1œ5�= 1�5	hæxTyQxTykx

AB-	-,8�:/GEg�-,V�5�7¾= 1i3�5	-º6'8�>F5	1�.K>�-	9�f�>�9�-º_
9�2o5/?
-
3,1�5�>T@M6�8O.“AB-	-,8�:�5	7�5�h�5�1�>]= h •v5	1�>�-	9�h 3�5/.

AB-	-,8�:/GEg�-,V�5�7�.�=�.K>}3�5	-WX�5	>�-,8/j�0�>T5�>T5

•

9�1�fR>F@

AB9Wj�0 0�=\5	- =�.K> 3,=�5 N




5	-,;

~'8/j�0�X�8�-,.Cj�0�8/V >T.žX�5,.K>�= h�h#9�1�2 5	-	fQ5	1�1�X�8�-,@

6�=�5/.C5 Á�?
-	2k5�0�5	1�.KGs5�=�.C5 =�.K> = h

šQ?
-	7 =\5	2o5	1�3�5�1d”‘8�7 7Q_•Gs5/j	fRh�‡\Ž�= 2o`k3�8á8�9WV‰3,=�5

—�= 1�fQ5	7 _•9 3�5�1 A�j	0�.‚5	1 3�5/.

L€?�?
-,3,= 1�8�>F5	1�.ž:�.K>F5	h'. = 1 3�5�-

½¢5�=�.Ke�=�5�7�8�1�Gs5�1�3,9�1�2 3,= -,5	fR> g�X�5�- 3,=�5

2o5�G�‡\0�7 >F5 6'8�>F5	1�.K>�-	9�fR>�9�- _
9�2k5�2p-	=\V	V�5�1

Gs5�-,3�5	1afQ8�1�1�@BAB1�3�5	-,5�Á�?
-	2o5	0�5	1�.KGs5�=�.C5�1

_
9�-œ½¢5,.K>�= h�h�9�1�2Š3�5�-œ~'8/j�0�X�8�-,.Cj	0�8OV >T5�1

.ž= 1�3Eh'–
2p7 =�j�0�@

~'8/j	0%3�5�h AB9WV X�8\9¹5	= 1�5,.•.‚?
7�j	0�5�1¸~'8/j	0�X�8\-,.Cj	0�8/V >F.K1�5	>�_�5,.vGE= -,3•3�5	-

•

9�1�fR>vh�= >•3�5	hl2�-,–
Ž�>T5�1

ABX�.K>F8�1�3u_
9�h&m¢-
.že�-	9�1�2a3�5/.ÝfQ8�-	>�0�5,.K=�.Cj�0�5	1rL€?�?
-,3,= 1�8�>F5	1�.ž:�.K>F5	h'.¸8�7\.•DO>T8\-	>�e�9�1�fR> W

y

_
9�-

DO9Wj	0�5W1�8/j�0'ÚB9W8/3,-	= fQ5	1s2k5�Gs‡�0�7 >F@

�

�
���Tô ÿ ó��Tò�� �TX�� dHû�ùžö�� õ�ÿ ÿ �Tò��–M��OòZY�û��T÷Hõ�ÿ õ�÷Hõ�ò�� õ�òÝô ò

õ�ô òOõ�ùC��'Cõ�ùRk ÿHû�L�ü��Oû�ùžö�L	üTû�ú � S



qE1�>�GE9�-,VW5�= 1�5,.�= 1�>F5	2�-	=�5�-	>T5�1�AB7 2k?
-	= >�0�h�9W.o_
9�-H”w7\‡/j	0�5�1�-	gWj	fQV g�0�-	9�1�2¢9�1�3

•

9�1�fR>�-,5/3,9�fR>�=�?
1s= 1

•

9�1�fR>�Gs?
7 fw5�1

;

â��

;

& (  %�� � �� 
 ��� � � �4 
 � � � 	� � � � � � �	� � 
 � � ��

AB7�.W_
Gs5	= >F5	-nDO>F8�-	>�Gs5	-	>�_
9�-}= 1�= >�=�8\7�5	1Ý½¢5	-,5,j�0�1�9�1�2d3�5	-nÚB9W8/3,-	= f�GE= -,3‹3�5	-U1�‡/j	0�.K>F5U~'8/j�0�X�8�-

t [
|

}

8�9W.¢3�5�-E~�8Oj	0�X�8�-,.Cj�0�8/V >×šw?
1
W

y

2o5	Gs‡�0�7 >T@Q•W9W.C8\h#h'5	1dh�= >

ð

[
|

}

GE= -,3M5�= 1�5vqvX�5�1�5•8�9WV 2o5,.Ke�8\1�1�>T@

D�j	0�-	= >�>�Gs5	=�.‚5
GE= -,3¢1�9�1�5	= 1‹1�‡Oj	0�.K>F5	-
~'8/j	0�X�8\- \

{
|

w

1�8Oj	0�3�5	hl8\1�3�5	-,5	1�= 1�3,=�5
½¢5	-,5/j	0�1�9�1�2€3�5�-

ÚB9H8O3,-	= fŒh#= >¡5	= 1�X�5�_�?
2o5	1�@v6#=\5�½¢5,.C?
1�3�5�-	0�5	= >€X�5/.K>T5�0�>¡3�8�-	= 1�`•3�8�Ž„V g�-u3,=�5¾D�j	0�‡�>�_•9�1�2a3�5/.

•

8\-,8�h�5�>F5	-,.

‘

3�5�-EÚB9H8O3,-	= fÝV�?
7 2o5	1�3�5�-H—%5�-	>}8�1�2o5	1�?
h�h�5�1�GE= -,3�Ø

{ }]_^a`

b

]c^a`

dfe�g h i j

k l

m

npo

q r s tuswv xzy

{

q

= ³ >

=

•

wÑà

Ø�3,=\5H= 1'5�= 1�5	h†6�9�-,j	0�2o8�1�2¢X�5�>�-,8Oj	0�>F5	>F5

<

5�= 7 h'5	1�2o5v5	= 1�5	-

•

9�1�f�>�Gs?
7 fQ5

|

}

~€•

•ƒ‚

Ø�3�5�-Hh'8�yp= h'8�7�5WABX�.K>F8�1�3v_•GE=\.Cj	0�5	1d5	= 1�5	h

•

9�1�fR>k9�1�3•8�7 7w.C5�= 1�5	1s_•9€3,=�5,.C5�h¿•v5	= >�e�9�1�fR>

X�5�>�-,8Oj	0�>F5	1s~�8/j�0�X�8�-	1�@

6'8�X�5	=}fQ8�1�1 „†… ‡

ˆ

8\7�.sD/fQ8�7 =�5	-	9�1�2¾5�= 1�5	-áqv7 7 = e�.C?
=�3�8/j�0�.C5á= 1�>F5	-	e�-,5	>�=�5�-	>�Gs5	-,3�5	1�@�AB1�0�8�1�3•3
=\5,.C5�-

.K= 1�3#3,=�5
Àn?
>F8�>�=�?
1�5	1�3�5�-¢ÚB9W8/3,-	= f•9�hç3,=�5
yk`,:B9�1�3�_�; A�j�0�.C5�X�5,.K>�= h�h�X�8�-,@/6�8O.Q—¹5	-	>F5	>�-	= e�5	7H3�5/.

YM= >�>F5	7 e�9�1�fR>F5,.

…Š‰‹‰“†

Œ

pŽ•••Q‘

5�1�>T.Ke�-	=\j	0�>�3�5	-

<

-,8�1�.K7\8�>�=�?
1u3�5	-�ÚB9W8/3,-	= f€= 1“’�” • –�”�9�1�3˜—™” À‰=\j	0�>�9�1�2k@

D�?
h#= >�.K= 1�3#X�=�.n8�9WV�X�9�1�3�j�8�7 7\5

•

8\-,8�h'5	>F5	-#5�= 1�5	-#3,=\5�8�9W.K2o5	Gs‡\0�7 >F5	1

•

9�1�fR>F5BX�5/.Cj	0�-,5�= X�5	1�3�5�1

ÚB9H8O3,-	= f#X�5	fQ8�1�1�>F@•6#=\5,.C5}Gs5�-,3�5	1Ý1�9�1€h�= >Hc�= 7�V�5n3�5	-}YZ5	>�0�?�3�5n3�5�-

•

.C5	9W3�?
= 1�šQ5	-,.C5�1Ý2k5/.Cj	0�‡�>�_
>T@

6�=�5­YZ5	>�0�?�3�5(3�5	-

•

.C5�9H3�?
= 1�šw5�-,.C5	1Š=�.K>l5	= 1ŠÁ�5	-,V�8�0�-,5�1i_
9�-6f‘–�.K9�1�2ëg�X�5	-	X�5,.ž>�= h#h�>T5�-

JB7�5	=\j	0�9�1�2o.C.K:�.K>F5	h'5v3�5	-W”‘?
-	h š

›˜œž•

- = @

YM= >'X�5�fw8\1�1�>T5 Ÿ

<

Ÿ,8�1¢¡CV�?£Ÿ	h�8\>�=\?
1^3�5 Ÿ“Ú�9W8O3™Ÿ�= fºfQ8�1�1Q¤¦¥™§#¨£© ª¬«�­®©°¯²±´³ ¨°µ�¶T· ¸�±´¹ ¸¢¥™§º¸�»¼¥º¹ ¨

½

¨™· ¸¢¶T¾ ¿£¨°À“·ÁµaÂÁ¿£¸¢¹°¸Ã· §®¾®¥™Â ¹Ä¾ ¿£Å »Æ¹ ¸¢¥�¹®ÇÈ¿£¨°À�­#É¢¹°¨™¾ ­#ª�¨°µÊ±´¹°¨™¥º¹°¸¢Ë

8 9

: ;

: ;

= : ;

: ;

-
< =

ÌÍÌ Ì

Ì Ì Ì

ÌÍÌ Ì

ÌÍÌÍÌ Î

>

B

E

G



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

ÙÁÚ

š

Ù

Û

¹°ÂÜ¥º¹ ¨ÃÒÔ¸�±´¹°¸¢¥™§#¸�»•¥º¹°¨

½

¨£·Á¸¢¶T¾ ¿£¨°À“·ÁµaÂÁ¿£¸¢¹°¸‹Â ¶�µÝ¥º· ¨™·Á§®¾ÞÕ£§ß·Ö© ª�µÑ¹ ¸¢àá¥º·Ö¶T¶“¥™ÂÁ¹â¥™§#¨™©°ª „†… ‡

ˆ

É¢¹™¶�µ�Â ÀÓÀÓµÑ¹äãåµ�¨™¹™© ¯_¹×¹°¸�µ�Å · ¸�»Ü¥º¹°¨�æ

Ù

ÒÓ© ª¢¶T¹�Å ÂÁ¹°»ÐµÑç

Ï

Â ¸¢¹ä¶T¿£Å © ª¢¹éèÄ·Á»Ê¹×¹ Â ¸¢¹ ¨äêÔ§®·Ö¥™¨°Â ¯´±�Â ¨™¥ë· §®©°ªì· ÅÁ¶

í

§ºÅ Å Å ·Á»Ê¹×É¢¹°Õ�¹°ÂÁ©°ª�¸¢¹°µ�ç�î“·Pï×É¢¹ ¯c· ¸�¸�µ�Â ¶�µ�à�É¢¹™¶�µ�¹°ª�µ´¥º¹°¨×èÄð�¶�§#¸�»Æ¶�ñc¹°¯²µÑ¿£¨

œ

¥º¹°¨äØÈ¶T¹°§®¥º¿£Â ¸�ñc¹°¨™¶T¹ ¸

Ù

ò

¹°µ�ª¢¿�¥º¹Ä· §®¶ó¥º¹°¸ÓØÈ· ¨™· À˜¹°µ�¹°¨°¸Ãô_§#¸¢¥´õöç

+ -

÷5ø

= ùFú

û5ü

=

ý þ

ÿ

� �

� �

�

� �

� ��� �

+›

Ë²¥™Â ¹	�¢¶T¹°§®¥º¿£Â ¸�ñ_¹ ¨™¶T¹

ò

· µ�¨°Â æ�


ò

¿�¿£¨™¹

Ù

Ø2¹°¸�¨™¿�¶ ¹

Ù �

¸�ñc¹°¨™¶T¹�


›

É¢¹Ö¶�µ�¹°ª�µ�·Á§�¶ó¥º¹°¸��

Ù

§º¸¢¥ÄÕ

Ù �

¹ ¨°µÑ¹ ¸˜¥º¹ ¨�É¢¹°µ�¨™·Ö© ª�µ�¹°µ�¹°¸ÓØc§#¸�¯Vµ�¹

…Ë†

o

�

}

‘–p

· §®¶ÆØÈç

� �

� � ��� ���

� �

� �

� �

� �

� �

� �

� �

� �

 

  

� �

! !

" "

# $%#

"'&

!

" "

( )

* +

* +

* +

= £ £
* +

* +

* +

* +

, -

.

›�›

Â ¶�µ�Â ¸ ¥™ÂÁ¹™¶T¹ ¨�Ç2¿£¨°À ÀÓÂ µ�¸�§#¨´¹°Â ¸¢¹°À6îP§#¨™©°ª�ÅÁ· §®¾2¥º¹°¨ÄÉ¢¹°µ�¨™·Ö© ª�µÑ¹ µÑ¹ ¸ÃØ_§#¸�¯²µÑ¹2Õ § ¹ ¨°Õw¹°§#»Æ¹°¸¢ç

/

§®¥º¹°À6¯_·Á¸�¸ · §®¾Ä¹°Â ¸¢¹´· §®¾ ±´³ ¸¢¥™Â »Ê¹ÞãåÂ ¸�»Ð§ºÅÁ³ ¨°±´¹°¨°µ�Õ�¹°¨°Å ¹ »†§#¸�»ëñc¹°¨°Õ ÂÁ©°ª�µ�¹°µ�±´¹°¨™¥º¹ ¸¢à_¥º· ¥™Â ¹2Â ¸�ñc¹°¨™¶T¹

ò

· µ�¨°Â æ

- 0


 


.

›M›

¥™Â ¨™¹°¯²µÊÉ¢¹ ¨™¹™©°ª�¸¢¹ µÊ±´¹°¨™¥º¹ ¸Ó¯c· ¸�¸2143 ç

Ï

¶é¹ ¨°»†Â É�µ�¶�Â © ªÓª�ÂÁ¹°¨™· §®¶ó¥™§#¨£© ª65×À“¶�µ�¹°Å Å ¹°¸Ã¥º¹™¶wÒÔ§®¶�»Ê·Á¸�»Ê¶�µ�¹ ¨�À˜¶TË

- = 7

8:9 ;

+=< =?>

                                                
h @

.

›�›

ô öR��üTô õ\ù�õ�ô òFõ���	ñ�•÷}û
� ùžô 	ñS�dWô õ�Y��F÷w÷Wõ\ò A A

B B

C

D D

E E

F G

= =

H H

�FòTó IJI

B

D

E

FKG

=

H

ý�õ�ù óFõ\ò£�Fõ�ô ÷_d��CùKL\üTÿ û
�Fú õ\ò
óFõ\ù�!Ñ�Fò�Q�� õ

û�ÿ öC��ý�ô öRL�üFõ�òFõ�ù ��õ
�TòTô öC�Tõ\ùžõ
L\üTòTõ
� Sñdwõ�öKüTû\ÿ �wô öR�/öR�Týc�TüFÿ‚óFô õ�dWõ
� õ\ùž÷wô òTû\ò�� õ
ô�û\ÿ öRû
��L\üwóCô õBô ò�M‚õ\ùžöKõ�÷‰û
� ù ô 	�óFô ùžõ
Q����Tõ\ö�� ô ÷w÷��Tû\ù S



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

ÙÁÚML²Ù

-

NPO

=
Q?R

SPT U

V W

X X

Y Z[Z Z[\

]

/

§#¨

Û

¹™¶�µ�Â ÀÓÀP§#¸�» ¥º¹™¶

Ï

¨°»Æ¹°É�¸�ÂÁ¶T¶T¹™¶ÈÂ ¶�µÄ±´¹°Â µÑ¹ ¨°ª�Â ¸)¥™Â ¹

Û

¹°¨™¹™© ª�¸�§#¸�»Zñc¿£¸

.

›M•

¸¢¿£µ�±´¹°¸¢¥™Â »Êç#î“·

.

›

É¢¹°¯c·Á¸�¸�µ_Â ¶�µ�àÖÀP§®¶T¶

•

É¢¹Ö¶�µ�Â ÀÓÀPµ_±´¹ ¨™¥º¹°¸¢çÖî“¹ ¨¢ØÈ· ¨™· À˜¹°µ�¹°¨

•

¶T¹ µaÕ£µÈ¶�Â © ª“·Á§®¶�¥º¹ À ê §®·Ö¥™¨°Â ¯_¹ ¸

Ù

Ø2·Á¨™· À“¹ µ�¹°¨

L

^

= - à_¥º¹ ¨´ãÖ¯c· Å Â ¹°¨°§#¸�» „†… ‡
_

•
ˆ

= §#¸¢¥Ã¥º¹ À æ

Ù �

¹°¨°µä¥º¹°¨�É¢¹ µa¨™·å©°ª�µ�¹°µ�¹°¸˜Øc§º¸�¯²µ�¹´·Á§�¶

`

Õ §®¶T· ÀÓÀ˜¹°¸¢çÑîP§#¨™©°ªÃ¥º·Ö¶a5äÀ˜¾°¿£¨°À˜¹°¸Ã¥º¹°¨Äê §®·Ö¥™¨°Â ¯_¹ ¸�»†ÅÁ¹°Â © ª�§#¸�»ë¹°¨°»ÐÂ É�µ�¶�ÂÁ©°ª¢Ë

b

c b

d

b

e

e

f

f gih jlk

f
f

e

m

n

m

n

m

o

p

q r

r

p

s

t

u v w x
tzy

s

t

{ |

{}| ~ •

~€•

~ •

~€•

~ •

~€•

= - £ £
~ •

~€•

~ •

~€•

~ •

~€•

~ •

•}‚

• ‚

ÒÔ§®¶é¥™ÂÁ¹™¶T¹ ¸6ƒäÉ¢¹ ¨°Å ¹°»Ð§#¸�»Æ¹°¸˜¾ ¿£Å »†µ�¾ ­#¨Ä¥™Â ¹

Û

¹ ¨™¹™© ª�¸�§º¸�»P¥�¹Ö¶Æ»Æ¹Ö¶T· ÀÓµÑ¹ ¸ÓèÄð�¶ö§º¸�»Æ¶�ñc¹°¯²µ�¿£¨™¶
x„

Ë

…

† …

‡ ˆ

…

‰

‰

Š

‹ Œ

Š ••Ž

‹�Œ

Š

Š

‰

•

‘

•

‘

•

’

“

” ” • –

–

“

—

˜

™ š›š š œ •žš

˜'Ÿ

—

 

˜

-

¡ ¢

¡ ¢

¡£¢

¤ ¥

¤ ¥

¤¦¥

¤ ¥

¤ ¥

¤¦¥

¤ ¥
¡§¢

¤ ¥

¤¦¥

= - £ £
¤¨¥

¤ ¥

¤ ¥

¤¦¥

©§ª

¤ ¥

¤ ¥

¤¦¥

¤ ¥

¤ ¥

¤¦¥

¤ ¥

¤ ¥

©£ª

© ª

© ª

à

î˜¹°¨PÒÔÉ�É�¨�§®© ª ¥º¹ ¨ÝêÔ§®·Ö¥™¨°Â ¯c¹ ¸�É¢¹°¨™¹™© ª�¸�§#¸�» »Æ¹™¶T©°ª�ÂÁ¹°ª�µZ· §®¾ Õ£±´¹°ÂÔñc¹°¨™¶T© ª�Â ¹Ö¥�¹ ¸¢¹

�

¹ Â ¶T¹°¸¢ç

/

§#À

¹°Â ¸¢¹°¸ ±�Â ¨£¥zÉ¢¹°Â‹¥º¹ ¨�ÒÔ§®¶�±´· ª�ÅŠ¥�¹ ¨�Ø_§#¸�¯²µ�¹ z É¢¹°¨°­®©°¯c¶�ÂÁ©°ª�µ�Â »ÐµÑç

�

¶�µ ¥�·å¶

Ï

¨°»Ê¹ É�¸�Â ¶•¥º¹ ¨

êÔ§�·å¥™¨°Â ¯c¹°¸�»ÐÅ ¹°ÂÁ©°ª�§#¸�»�¹°Â ¸¢¹Ö¶ÓØ_§#¸�¯²µÑ¹Ö¶Ó»†¨™ð¬«�¹ ¨ · Å ¶ z àä¶T¿â±�Â ¨™¥Q¥™Â ¹Ö¶T¹°¨Z¸�ÂÁ©°ª�µPÂ ¸¼¥º¹°¨ ê §®·å¥™¨°Â ¯

É¢¹°¨°­®© ¯_¶�ÂÁ©°ª�µ�Â »ÐµÑç

î˜¹™¶�±´¹°Â µÑ¹ ¨°¸“±�Â ¨™¥˜¹ Â ¸f¹°Â ¸¢¾ ·Ö©°ª¢¹Ö¶�Ç2¹ ª�Å ¹°¨°À˜·­«˜ñc¹°¨°±´¹ ¸¢¥º¹°µ�àV§#À ¾ ¹Ö¶�µaÕ£§®¶�µ�¹°Å ÅÁ¹°¸¢à_¿£É ¥™ÂÁ¹�»Æ¹™¾ §#¸¢¥º¹°¸¢¹

êÔ§�·å¥™¨°Â ¯ ¹ Â ¸¢¹®»†§#µ�¹

í

³Áª¢¹°¨°§#¸�»ë¥º· ¨™¶�µ�¹ Å Å µ�ç



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

ÙÁÚ¯®cÙ

° °

± ²M±

³ ´

µ ¶ · ¸¹¸ ·

· ¸ º¼» ½

º¿¾aÀÂÁÄÃa¾zÅÇÆÉÈ

= =

- -

îÓÂ ¹ä¹°§#¯²Å ÂÁ¥™Â ¶T©°ª¢¹

í

¿£¨°À¬Õ §#¨

Û

¹ »†§#µ�·Ö© ª�µa§#¸�»Ü¥º¹™¶®Ç2¹ ª�Å ¹°¨™¶®ÀÓ§®¶T¶�µÑ¹×· §®¶�»Æ¹™¶T© ª�Å ¿�¶T¶T¹°¸ ±´¹ ¨£¥º¹ ¸¢à�¥º· ¶�Â ¹

· §®© ª ·Á§�¾Ô»Ð§#µÑ¹

í

³ ª¢¹ ¨°§º¸�»Æ¹°¸u¶T¹ ª�¨“¶�µ�· ¨°¯ ¨™¹™· »ÐÂ ¹ ¨°µÑ¹Öç®îPÂ ¹65×¨™¶T·Ö©°ª¢¹ÓÅ Â ¹ »†µ Â ¸•¥º¹ ¸ËÊÖ§®·å¥£¨™·ÁµaÂÁ¶T©°ª¢¹ ¸

ÒÔ¸�µ�¹°Â ÅÁ¹°¸â¥º¹°¨ êÔ§®·Ö¥™¨°Â ¯cç

Û

¹°Â ¶Ì��Â ¹°ÅÁ¶�±´¹°Â ¶ ¹ ¶�Â ¸¢¥Z· ¸�¸¢³Áª¢¹°¨°¸¢¥ Â ¥º¹Ö· Å ¹

Ï

É¢¹°¸¢¹°¸Z¸�Â © ª�µóÂ ÀPÀ˜¹°¨á¹°Â ¸¢¥º¹°§#µ�Â »

· ÅÁ¶Æ»Ð­#Å µ�Â »Æ¹Äê §®·Ö¥™¨°Â ¯áÂ ¥º¹°¸�µ�Â ¾ Â Õ ÂÁ¹°¨°É¢· ¨®»Ê¹ ±´¹™¶T¹°¸¢ç

îÓÂ ¹™¶“Å ³å¶T¶�µ ¶�Â © ª ¥™§#¨™©°ª ¾ ¿£Å »Æ¹°¸¢¥º¹ÍƒäÉ¢¹ ¨°Å ¹°»Ð§#¸�»•ñc¹°¨™¥º¹°§#µ�Å ÂÁ©°ª¢¹°¸¢çáîÓÂ ¹Q¹°§#¯²Å ÂÁ¥™Â ¶T©°ª¢¹

í

¿£¨°À · ÅÁ¶

Ç2¹ ª�Å ¹°¨°É¢¹ ±´¹°¨°µ�§#¸�»ÝÉ¢¹°Õ£Â ¹°ª�µ×Â ¸ Â ª�¨

Ï

¨°»Ê¹ É�¸�Â ¶Ô¸�Â ©°ª�µP¥™Â ¹ ÒÔ¸�Õw·Áª�Å ¥º¹ ¨ÞØ_§#¸�¯²µ�¹Z¹°Â ¸¢ç�ãV¿£ÀPÂ µ×Â ¶�µ×Â ª�¨

Ï

¨°»Ê¹ É�¸�Â ¶â¹°Â ¸�· §®¾ ¶�§#ÀPÀÓÂ ¹ ¨�µ�¹ ¨ìÇ2¹°ª�ÅÁ¹°¨™àÓ¥º¹°¨ ¶T¹ ª�¨ì»Ð¨£¿¬«•±´¹°¨™¥º¹°¸ ¯_·Á¸�¸¢ç

Ï

Â ¸¢¹ì»Ð¨™¿¬«�¹ìÒÔ¸�Õ�· ª�Å

»Æ¹™¾ §#¸¢¥º¹°¸¢¹°¨2Øc§#¸�¯Vµ�¹2ÀÓÂ µó¯²Å ¹°Â ¸¢¹°¸ÜÒÔÉ�±´¹°ÂÁ©°ª�§#¸�»Ê¹ ¸Ü±�­#¨™¥º¹ ¶T¿£ÀPÂ µ×¹ Â ¸¢¹ ¸Ã»Ð¨™¿¬«�¹°¸ÜÇÈ¹°ª�Å ¹ ¨ ¹ ¨°Õw¹ §#»Ê¹ ¸

Î

ãÖµ�·

®

š²š¯Ï'Ð çÆîPÂÁ¹ÒÑÔª�¸�Å Â ©°ª�¯c¹ Â µÓ¥º¹°¨ ¿£É¢¹ ¸¢¶�µ�¹°ª¢¹°¸¢¥º¹ ¸ Ç2¹ ª�Å ¹ ¨£¾ §#¸�¯²µ�Â ¿£¸ Õ£§#¨ ¹°§#¯²Å ÂÁ¥™Â ¶T©°ª¢¹ ¸

í

¿£¨°ÀMÂ ¶�µ

Ó

¹Ö¥º¿�©°ªÃ¹°¨°¯c¹°¸�¸�É¢· ¨™ç

& ) �2 � � 
 � 	� � � � �
 � � �' � � � � � � � � � �� � � �� 
 � � �� �
/

§#¨ «ä¹™¥™§#¯²µaÂÁ¿£¸Š¥º¹ ¨ Ø_§#¸�¯²µa±´¿£Å ¯_¹á§#¸¢¥ ¥�¹ ¨ÒÔÓ¹ ¨°À“·Ö¶ ©°ª�§#¸�» ¥º¹°¨á¨™¹Ö¥™§#Õ Â ¹ ¨°µÑ¹ ¸ Ø_§#¸�¯²µ�±´¿£Å ¯c¹á±�Â ¨™¥

Õ ±�ÂÁ¶T©°ª¢¹ ¸

Ï

É¢¹ ¸¢¹°¸ë§#¸¢¥ÖÕÑî

Ù

êÔ§®·Ö¥™¨°Â ¯c¹°¸ë§#¸�µ�¹°¨™¶T© ª�Â ¹™¥º¹ ¸¢ç

/

§#¨×ÔÓ¹°¨°À˜·Ö¶T© ª�§#¸�»Z¥º¹°¨óØ_§#¸�¯²µÑ¹ó±�Â ¨™¥×Â ¸

É¢¹°ÂÁ¥º¹°¸´Ç2³ Å ÅÁ¹°¸Ã¥™Â ¹®î“¹ Å · §#¸¢·É�

Ù

½

¨�ÂÁ· ¸�»Ð§#Å Â ¹ ¨°§#¸�»ë¹°Â ¸�»Æ¹™¶ ¹°µ�Õ µ�ç

& )  "�
 � � � � � �
/

§#¨Þ«ä¹™¥™§#Õ£Â ¹°¨°§#¸�»“±�Â ¨™¥ ¥™Â ¹á»Ê¹Ö¾ §#¸¢¥º¹°¸¢¹áÇ_Å ³å©°ª¢¹áÂ ¸Q¥™Â ¹áæ

Ù

Õ

Ù

Ï

É¢¹ ¸¢¹áµa¨™·Á¸¢¶T¾°¿£¨°ÀÓÂ ¹ ¨°µØ14Ù çÊÒÔ§®¾á¥™ÂÁ¹™¶T¹

±�Â ¨™¥ ¥™Â ¹ î˜¹°ÅÁ· §#¸¢·­�

Ù

½

¨°Â ¸¢·Á»†§#Å Â ¹°¨°§#¸�»Š· ¸�»Æ¹°±´¹°¸¢¥º¹ µÑçóÒÔÅ Å ¹ Øc§º¸�¯²µ�¹™àÔ¥™ÂÁ¹ëÂ ÀÚÔÓ¿£¨™¿£¸¢¿£Â

Ù

îÓÂ ·Á»†¨™·ÁÀPÀ

¯c¹°Â ¸¢¹ ¸fÂ ¸¢¾ Â ¸�Â µ�¹°¸

í

·å©°ª�É¢·Á¨�¸ É¢¹™¶öÂ µ�Õw¹°¸¢à_±´¹ ¨™¥º¹°¸ »Ê¹ Å ð�¶T©°ª�µ�ç_ÒÔÅ ¶

Ï

¨°»Ê¹ É�¸�Â ¶×É�Å ¹°Â É�µ ¥º¹°¨Þ«ä· ¸¢¥ ¥º¹ ¨

Ï

É¢¹°¸¢¹Öç î“¹ ¨�Â ¸¢¾ Â ¸�Â µ�¹

í

·Ö©°ª�É¢·Á¨�±�Â ¨£¥×Â ¸ ÒÔÅ »Ê¿£¨°Â µ�ª�À˜¹°¸ Õ §#¨éî“¹ Å ·Á§º¸¢·É�

Ù

½

¨�ÂÁ· ¸�»Ð§#Å Â ¹ ¨°§#¸�»Þñc¹°¨°±´¹°¸¢¥º¹ µÑà

§#À�Ø_§#¸�¯c¹™àÑ±´¹°ÅÁ©°ª¢¹Ä· §®¾_¥º¹°¨�¯c¿£¸�ñc¹°æÊ¹°¸�ÛÓ­#Å Å ¹®Å Â ¹ »Ê¹ ¸¢àÑÕ § µa¨°Â ·Á¸�»†§#Å Â ¹°¨™¹ ¸¢ç

                                                
h ÜFñKòQóFõ\ù<!
ùžû
	�ô öpô ö��OóFô õ�öpô òXM‚ô õ\ÿ õ\òXõòb\ÿ ÿ õ�òQõ�ô òÞÝ�òTóFõ\ùžòQóFõ\ùàßpùžô û\ò��ñ�Cÿ ô õ\ù �Fò���öKõ
�Tõ\òTõ�ô òwõ\ô òTõ\÷�ßpõ\÷��Tÿ û
� õÁ���Tõ\ù ��û
�Tõ
�Tû\ùžû\÷Wõ
� õ\ù S



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

ÙÁÚ

Õ

Ù

& )  %�&- ,4 
 � � � 	� � � �

 
/

§ì¥º¹°¸ ·­�á��¨™¿£æ†Â ÀÓÂ ¹°¨°µ�¹°¸âÕÑî

Ù

êÔ§®·Ö¥™¨°Â ¯c¹°¸ ¶T¿£Å Å ¹°¸Zª�ÂÁ¹°¨

Ï

Å Å Â �¢¶T¿£Â ¥º¹™àiãÞ§#»Ê¹ Å ¸Z§#¸¢¥

/

�™Å Â ¸¢¥º¹°¨ÈÕw³Áª�Å ¹°¸¢ç

ÒÔ¸ì¥™Â ¹™¶T¹ ¨×ãÖµ�¹°Å Å ¹é±´¹ ¨™¥�¹ ¸ì¥™Â ¹éØ2·Á¨™· À“¹ µ�¹°¨ x §º¸¢¥ a É¢¹°¸¢ð£µ�Â »ÐµÑçºãåÂ ¸¢¥P· Å Å ¹óÒÓ©°ª¢¶ ¹°¸ë»†¨™ð¬«�¹ ¨×·ÁÅ ¶ x àº¶T¿

±�Â ¨™¥Þ¥º¹°¨�¾ ¿£Å »Ê¹ ¸¢¥º¹�ÒÔÅ »Ê¿£¨°Â µaª�ÀÓ§®¶é·Á¸�»Ê¹ ±´¹°¸¢¥º¹°µ�ç

L

ç

Û

¨°Â ¸�»Æ¹�¥™ÂÁ¹Äê §®·Ö¥™¨°Â ¯áÂ ¸

í

§#Å Å Å · »Æ¹™ç

®

ç

Û

¹™¶�µ�Â ÀÓÀ“¹Ý¥™ÂÁ¹ëØ2¿£Å ¹P§º¸¢¥Ý±´³ ª�ÅÁ¹Ý¥º¹°¸ ¸¢³Ö© ª¢¶�µ�¹°¸

í

·å©°ª�É¢· ¨°¸ · §®¶Z¥º¹°¨PØ_§#¸�¯²µ�±´¿£Å ¯c¹“· ÅÁ¶

«ä¹���¨™³Ö¶T¹ ¸�µ�· ¸�µ�¾ ­#¨�¥™Â ¹®¨™¹Ö¥™§#Õ Â ¹ ¨°µÑ¹®î˜· ¨™¶�µ�¹°Å Å §#¸�»Êç

Õ²ç

Û

Â Å ¥º¹˜¥™ÂÁ¹6Ô´¹°¨°ª¢³ Å µ�¸�Â ¶ ¶T¹Ã¥º¹°¨JäP· §®¶T¶T¶ ©°ª¢¹°¸åãÞ¨°­#ÀÓÀP§#¸�» ·Á¸u¥º¹ ¸fØÈ¿£Å ¹°¸�¥º¹°¨´É

Ù

§#¸¢¥ ©

Ù

ÒÓ©°ª¢¶T¹Ä¥º¹Ö¶

Ï

Å Å Â �¢¶T¿£ÂÁ¥º¶TàåÕ£§Ü¥º¹ À�Ø2¿£Å_¥º¹°¨Ä·

Ù

ÒÓ©°ª¢¶T¹Ä¥º¹™¶

Ï

Å Å Â �¢¶T¿£Â ¥º¶Tç

Ïcç

ò

§#Å µ�Â ��Å Â Õ ÂÁ¹°¨™¹Ä¥™Â ¹™¶ ¹æÔÓ¹ ¨°ª¢³ Å µ�¸�Â ¶ ¶T¹®ÀPÂ µ a àÑ§#À6¥™Â ¹®¸¢³Ö© ª¢¶�µ�¹�ãåµ�­#µaÕ�¶�µ�¹°Å Å ¹®Õ § É¢¹™¶�µ�Â ÀÓÀ“¹ ¸¢ç

ç

ç

Û

¹™¶�µ�Â ÀÓÀ“¹Ä¥º¹°¸´¸¢³Ö© ª¢¶�µÑ¹ ¸

í

·Ö© ª�É¢· ¨°¸˜·Á§®¶é¥º¹ ¨�Ø_§#¸�¯²µ�±´¿£Å ¯c¹Ä· Å ¶w«ä¹���¨™³Ö¶T¹ ¸�µÑ·Á¸�µÑ¹ ¸¢ç

Ú

ç

Û

¹°¨™¹™© ª�¸¢¹Ó¥º·å¶èÔÓ¹°¨°ª¢³ Å µa¸�ÂÁ¶ä¥º¹°¨éã ¨°­ºÀÓÀÓ§º¸�»ì·Á¸ ¥º¹°¨�¸¢¹°§®¹ ¸ ãÖµ�­#µ�Õw¶�µ�¹°Å Å ¹�Õ£§#¨êãÞ¨°­#ÀÓÀP§#¸�»

· ¸Ã¥º¹°À�ØÈ¿£Å®¥º¹ ¨�·

Ù

ÒÓ© ª¢¶T¹Ä¥º¹™¶

Ï

Å Å Â �¢¶ ¿£Â ¥º¶Tç

ë

ç

�

ÂÁ¹™¥º¹°¨°ª¢¿£Å ¹ ãV©°ª�¨°Â µ�µìÏ É�ÂÁ¶

Ú

¶T¿£Å · ¸�»Æ¹™à†É�Â ¶ ¥º¹°¨ÄØÈ¿£Å2¥º¹°¨ ·

Ù

ÒÓ© ª¢¶T¹ ¥º¹™¶

Ï

Å Å Â �¢¶T¿£ÂÁ¥º¶Ô¹°¨°¨™¹°ÂÁ©°ª�µ

Â ¶�µ�ç

�

¸)ãV©°ª�¨°Â µaµ

L

±�Â ¨™¥˜¥™Â ¹´êÔ§�·å¥™¨°Â ¯ZÂ ¸

í

§#Å Å ÅÁ· »Æ¹Ô»Æ¹°É�¨™·Ö© ª�µÑç'ÛÓÂÁ¹™¾ ­#¨Ô±�Â ¨™¥Ó»Æ¹™¾ ¿£¨™¥º¹°¨°µ�à®¥º·Ö¶ ¶ä¥™Â ¹Ó¥™§#¨™© ª

¥º¹°¸ZØ2·Á¨™· À˜¹°µ�¹°¨áï
14í

© ª¢· ¨™· ¯²µ�¹°¨°Â ¶öÂ ¹°¨°µ�¹

Ï

Å Å Â �¢¶T¿£Â ¥º·å©°ª¢¶T¹ä¹ ¸�µaÅÁ· ¸�»Ü¥�¹ ¨�æ

Ù

ÒÓ© ª¢¶T¹�Å Â ¹ »†µ�ç

�

ª�¨

ò

Â µ�µ�¹°Å ��§#¸�¯²µ

Å ÂÁ¹°»ÐµZÂ À¹5ä¨™¶î��¨°§#¸�»ÊçÄîPÂÁ¹f¥™§#¨™©°ª ¥™ÂÁ¹“ØÈ· ¨™· À˜¹°µ�¹°¨fôÃ§#¸¢¥uõ É¢¹™¶T© ª�¨°Â ¹°É¢¹ ¸¢¹°¸

Ï

Å Å Â �¢¶T¿£Â ¥º·å©°ª¢¶T¹ ¸

É¢¹™¶�Â µaÕ�¹°¸(¹°Â ¸¢¹âè2· »Æ¹Q¹°¸�µ�Å · ¸�»6¥�¹ ¨Í�

Ù

§#¸¢¥ŠÕ

Ù

ÒÓ©°ª¢¶T¹Öç ãV¿£ÀÓÂ µf¹°¸�µ�¶î��¨™¹Ö©°ª¢¹°¸M¥™Â ¹ ÒÓ©°ª¢¶T¹ ¸(¥º¹Ö¶

Ï

Å Å Â �¢¶T¿£Â ¥º¶Ü¥º¹°¸¢¹ ¸¬¹°Â ¸¢¹Ö¶Þ¯_·Á¨°µÑ¹Ö¶�Â ¶T© ª¢¹°¸ïãÜ¿�¿£¨™¥™Â ¸¢·ÁµÑ¹ ¸¢¶î�º¶�µ�¹ À“¶Tçð5ä¸�µ�¹ ¨ ÒÔ¸�±´¹ ¸¢¥™§º¸�»Q¥º¹°¨ëÉ¢¹°¨™¹ Â µ�¶

É¢¹™¶�µ�Â ÀÓÀÓµÑ¹ ¸

½

¨£·Á¸¢¶�Å ·ÁµaÂÁ¿£¸¢¶T¶�µa¨™¹Ö©°¯c¹�§º¸¢¥6«á¿£µ�· µ�Â ¿£¸¢¶�±�Â ¸�¯_¹ Å ±�Â ¨™¥ ¥™Â ¹6ê §®·Ö¥™¨°Â ¯MÂ ¸

í

§#Å Å Å ·Á»Ê¹

µ�¨™· ¸¢¶T¾ ¿£¨°ÀPÂÁ¹°¨°µ�ç

                                                
h ðFû
ôñ��ôñL�ö�ô òTóký�ô õ�óCõ�ù �F÷sû\ÿ ö

�
L\üTöKõ�òQõ�ô òFõ�öC��ÿ ÿ ô �TöR�Tô óFöpþ��Qô ò�� õ\ù �Tùžõ
� ô õ\ù õ�ò



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

ÙÁÚ

Ï

Ù

í

·Ö©°ªQ¥º¹°¨ Â ¸ŠãV©°ª�¨°Â µaµ

®

ñc¿£Å Å Õw¿£»Æ¹°¸¢¹ ¸

í

·Ö©°ª�É¢·Á¨°É¢¹™¶�µ�Â ÀÓÀP§#¸�»˜±�Â ¨£¥ Â ¸QãV© ª�¨°Â µ�µ6Õ“¥™Â ¹�äP·Á§®¶T¶T¶T©°ª¢¹

ãÞ¨°­#ÀÓÀP§#¸�»�·Á¸ ¥º¹ ¸ ØÈ¿£Å ¹°¸ ¥º¹°¨ Õ §¼¨™¹™¥™§#Õ ÂÁ¹°¨™¹°¸¢¥º¹ ¸ êÔ§®·Ö¥™¨°Â ¯¬É¢¹™¶�µ�Â ÀÓÀPµ�ç îPÂÁ¹ñäP·Á§®¶T¶T¶T©°ª¢¹

ãÞ¨°­#ÀÓÀP§#¸�»ë¾ ­#¨�¹ Å Å Â �¢¶T¿£Â ¥º¹	ãÜð£¨��¢¹ ¨�ÂÁ¶�µÊ±�Â ¹Ä¾ ¿£Å »ÐµÊÉ¢¹™¶T© ª�¨°Â ¹ É¢¹°¸¢ç

( ) ( ) ( )( ) ( )

òóòKò

ò

ò ò ò ò

ò ò ò òóò

ôöõÍ÷

øúùüû øúùüû ûþý•ÿ û¯ý¯ÿ

�����

���	�

�

�

�

�

�

�

�
�

�

= � �

+ +
 �

�

ËÑ­#É¢¹°¨™¶�µ�¨°Â ©°ª¢¹ ¸¢¹°¨

�

Â ¸�¯c¹°ÅVñc¿£¸˜¥º¹ ¨æ�

Ù

ÒÓ© ª¢¶T¹Ä· §®¶�»Æ¹°ª¢¹ ¸¢¥�Õ£§º¨®æ

Ù

ÒÓ© ª¢¶T¹®ª�Â ¸

�

Ëå­#É¢¹ ¨™¶�µa¨°ÂÁ©°ª¢¹°¸¢¹ ¨

�

Â ¸�¯c¹°ÅVñc¿£¸˜¥º¹°¨®æ

Ù

ÒÓ© ª¢¶T¹Ä· §®¶�»Æ¹°ª¢¹ ¸¢¥�Õ §#¨®Õ

Ù

ÒÓ© ª¢¶T¹®ª�Â ¸

ÒÔ¸ ¥™Â ¹Ö¶T¹°¨ ãåµ�¹°Å Å ¹˜ÀÓ§®¶T¶Ý¥º¹°¨ÃÇÈ· Å Å É¢¹™·Ö© ª�µ�¹°µ ±´¹°¨™¥º¹°¸¢àá¥º·Ö¶T¶Ý¥™Â ¹ ãÞ¨°­#ÀÓÀP§#¸�»•· ¸6¥º¹ ¸�É¢¹°Â ¥º¹ ¸

Â ¸¢¾ Â ¸�Â µÑ¹ ¸ëØÈ¿£Å ¹ ¸ëñc¿£¸

/

�ÖÅ Â ¸¢¥º¹ ¨°¸ë¸�ÂÁ©°ª�µ2¥º¹Ö¾ Â ¸�Â ¹ ¨°µcÂ ¶�µ�ç��º¹™¥º¿�©°ªÓ±�Â ¨™¥�Â ÀuÇ2¿£Å »Ê¹ ¸¢¥º¹°¸˜¥™Â ¹æãÞ¨°­#ÀÓÀP§#¸�»

L

· ¸�»Æ¹°¸¢¿£ÀÓÀ˜¹°¸¢àó¥º·P¶�Â ¹×¯c¹°Â ¸¢¹°¸

Ï

Â ¸¢¾ Å §®¶T¶ · §®¾ ¥º·å¶ ¹°¸�µ�¶�µ�¹°ª¢¹ ¸¢¥�¹

Ï

¨°»Æ¹°É�¸�Â ¶ÈÉ¢¹°ÂÔ¹°Â ¸¢¹ À

/

�ÖÅ Â ¸¢¥º¹ ¨

É¢¹™¶�Â µaÕ£µ�çëîPÂÁ¹ äÓ· §®¶T¶T¶T©°ª¢¹ïãÞ¨°­#ÀÓÀP§#¸�»zª¢· µfÂ ¸�¥™Â ¹™¶T¹ ÀJÇÈ· Å Å ¥º¹ ¸ ÔÓ¿£¨°µÑ¹ Â Å à“·Á¸ ¶T¹°ª�¨ ¶�µ�· ¨°¯

»Æ¹°¯²¨°­#ÀPÀÓµÑ¹ ¸�� É¢¹°¨™¾ Å ³Ö© ª¢¹°¸�µ�¹°Â Å ¹°¸u»Ð¨™ð¬«�¹°¨™¹

�

¹°¨°µ�¹˜Õ£§‹Å ÂÁ¹™¾ ¹°¨°¸¢ç2îPÂ ¹Ö¶ ±�Â ¨™¥ Â ¸6¥º¹°¸6¾ ¿£Å »Æ¹°¸¢¥º¹ ¸

ÒÔÉ�É�Â ÅÁ¥™§º¸�»Æ¹°¸

®��

§#¸¢¥�Õ²šÈñc¹ ¨£¥º¹ §#µaÅ Â ©°ª�µ�ç

�
���Tô ÿ ó��Tò��ê��&���ö ÿ ô ò�Q‚ö�ø
ø�õ�ùKüTû	ÿ � õ�òHóTõ�ù†UHû��Tö�ö�ö�L�üTõ	ò��wùö�T÷H÷��Tò���STY����,õ�ò�� ö��Oùžô L�ü��,üOô õ�ùR�Tõ	ôCö�� û	ùKQCõ�ù

�wùö�T÷H÷��Tò���ô��‚ù��Tò��‚õ�ùKô ò��‚õ	ùžõ�ù��wù��F÷H÷•�Fò��

ü�� � ��� j�jFý�ý�ý�S ÷Hû�� ü�S üT÷•L�S õ�ó���jTú û�L��Tÿ � W�j�����j�L��TùRMCõ�ö��Tû�òOó��Tö��FùKú û�L	õ�ö�jTö��Tùžú û�L�õ�ö�jFõ	ÿ ÿ ô �Tö��Tô ó�S ü�� ÷Wÿ

�
���Tô ÿ ó��Tò��êl�����ö ùžõ�L	ü�� ö�øòdWô õ�Q�k

�
L�üOö�õ�ô ö��
óTô õ��Qù��T÷W÷•�Fò���S���kò�TòOóXM�k

�
L�üOö�õ�õ�ò�� ö��Oùžõ�L�üOõ�òHóTõ�ò

�Oõ�ö�L�üOùKô õ-�Tõ�òOõ�ò•îEô ò�QCõ�ÿ òWô òHóTõ�ù†UHÿ õ�ô L�ü��Fò��kú �TùRóFô õ�UHû��Tö�ö�ö�L�üOõ��Qù��T÷W÷•�Fò��

ü�� � ��� j�jFý�ý�ý�S ÷Hû�� ü�S üT÷•L�S õ�ó���jTú û�L��Tÿ � W�j�����j�L��TùRMCõ�ö��Tû�òOó��Tö��FùKú û�L	õ�ö�jTö��Tùžú û�L�õ�ö�jFõ	ÿ ÿ ô �Tö��Tô ó�S ü�� ÷Wÿ



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

ÙÁÚ

ç

Ù

Ò §�¶�¥�¹�¸PÉó¹�¨£¹™©�ªw¸ó¹°µÑ¹�¸ ã´¨�­ºÀPÀë§º¸w»Ê¹�¸“¥�¹�¨¢ØÄ¿ Å ¹¢±Ó¹�¨£¥�¹°¸ÖÔP¹°¨�ªó³°Å µÁ¸�Â°¶�¶�¹¢»Ê¹�ÉwÂ Å°¥�¹°µåË

( )
( )

 �!" 

#%$

!& 

'�(

)

*,+

)

p
=

à

( )
( )

 �!" 

 �!

#-$

'�.

)

*,+

)

p
=

^0/

Ë¯ÔÓ¹°¨°ª¢³ÁÅ µ�¸�Â ¶ó¥º¹°¨æã ¨°­#ÀPÀÓ§#¸�»Ê¹ ¸˜· ¸Ã¥º¹°¸´Ø2¿£Å ¹ ¸

1 2

^,/

§#¸¢¥
1 3

^,/

¶öÂ ¸¢¥

ò

§#Å µaÂ ��Å Â ¯c· µ�¿£¨™¹°¸u¾ ­#¨
a

à §#À ¥™Â ¹´Â ¸uãV©°ª�¨°Â µaµ Ï É¢¹™¶T© ª�¨°Â ¹°É¢¹ ¸¢¹Ããåµa­#µ�Õw¶öµÑ¹ Å Å ¹´Õ£§

É¢¹™¶�µ�Â ÀÓÀ˜¹°¸¢ç çPîÓÂ ¹Ö¶âÉ¢¹ ±�Â ¨°¯²µ�à˜¥�·å¶T¶Q· ¸&ãåµÑ¹ Å Å ¹ ¸&¶�µÑ·Á¨°¯_¹ ¨ ãÞ¨°­#ÀPÀÓ§#¸�»(¶�ÂÁ©°ª&¥™Â ¹)îÓÂ ©°ª�µ�¹•¥º¹ ¨

ãåµa­#µ�Õ�¶�µÑ¹ Å Å ¹ ¸5¹ ¨°ª¢ð£ª�µ §#¸¢¥6· ¸ ¾ ÅÁ·Ö©°ª¢¹ ¸4�×É¢¹ ¨£¾ ÅÁ³Ö©°ª¢¹ ¸�µÑ¹ Â ÅÁ¹°¸6±Ó¹ ¸�Â »Æ¹°¨‹ãåµa­#µ�Õw¶�µ�¹ Å Å ¹ ¸ ñc¹°¨°±´¹ ¸¢¥º¹°µ

±´¹°¨™¥º¹ ¸¢ç

�

¸�ã#© ª�¨°Â µ�µ

ç

§#¸¢¥

Ú

±´¹ ¨£¥º¹ ¸

1 2

^5/

§#¸¢¥

1 3

^,/

¾ ­#¨)¥£ÂÁ¹ ãåµ�­#µ�Õw¶�µ�¹°Å Å ¹Ý¸¢¹°§•É¢¹ ¨£¹Ö©°ª�¸¢¹ µÑç

ÒÔ§®¶�»Æ¹°ª¢¹°¸¢¥ ñ_¿£¸ ¥º¹°¸ ØÈ¿£Å ¹°¸ ¥º¹°¨ ô76_§#¸¢¥Ýõ86cÒÓ©°ª¢¶T¹ë¥º¹™¶

Ï

Å Å Â �¢¶T¿£Â ¥º¶Ä±´¹ ¨™¥º¹°¸ ¥™ÂÁ¹ ãåµ�­#µaÕ�¶�µ�¹°Å ÅÁ¹°¸ Â ¸

«�Â ©°ª�µ�§#¸�» ¥º¹ ¨ÓØ2¿£ÅÁ¹Ã¥º¹°¨˜ï

Ù

ÒÓ©°ª¢¶T¹´»Æ¹™¶�§®© ª�µÑç_ÒÔÅ ÅÁ¹´Ø2¿£Å ¹´É�Â Å ¥º¹°¸

Ó

¹ ±´¹°Â ÅÁ¶ ¹ Â ¸¢¹Ü¹°Â »Ê¹ ¸¢¹ÜãÖµ�­#µ�Õw¶�µ�¹°Å Å ¹™ç

5ä¸�µ�¹°¨Pñ²Â ¶�§®¹°Å Å ¹°¸)ÒÓ¶î�¢¹ ¯Vµ�¹°¸)Â ¶öµ

ç

a = ° · ÅÁ¶ ¹ Â ¸f»†§#µ�¹°¨

�

¹°¨°µáÕ § É¢¹°µ�¨™·Ö©°ª�µ�¹ ¸¢ç

Û

¹ ÂéÔÓ¹ ¨°±´¹°¸¢¥™§#¸�»

¹°Â ¸¢¹™¶P¹°Â ¸¢¾ ·å©°ª¢¹°¸‹ãåª¢·Ö¥™Â ¸�»Æ¶P¹°¨™¶T©°ª¢¹ Â ¸�µ ¥º¹ À ÒÔ§#»Ê¹Ü¹ Â ¸¢¹ ÀPÂ µ

ç

a = ° ¨™¹™¥™§#Õ£Â ¹°¨°µ�¹ÒãÞ§#»Æ¹°Åá· Å ¶Ô»ÐÅ · µ�µ

Î

�

ã

L9�:�:�

ÐTç

Û

¹°Â×»Ð¨™ð¬«�¹°¨™¹ ¸

�

¹°¨°µ�¹°¸¬¾ ­#¨ a É¢¹™¶�µ�¹°ª�µÃ¥™Â ¹KäÓ¹™¾ ·Áª�¨ ¥º¹Ö¶ 5ä¸�µ�¹°¨™¶T· À6��Å Â ¸�»Æ¶Ü¿�¥º¹°¨ì¹Ö¶

ÀÓ­�¶ ¶T¹°¸u¸¢·Ö© ª ¥º¹°¨:ÔÓ¹ ¨°À“·å¶T©°ª�§#¸�»;�×É

Ó

¹°¯²µ�¨£¹­��¨™³Ö¶T¹ ¸�µÑ·ÁµaÂÁ¿£¸¢¹°¸�±�Â ¹

í

5×«

Û

ãQ¿�¥º¹°¨ ãå§#É¢¥™Â ñ²Â ¶�ÂÁ¿£¸

ãå§#¨™¾°·å©™¹Ö¶È»Ê¹ ¸�§#µaÕ£µ2±´¹°¨™¥º¹°¸¢ç

Û

¹°ÂÔ¥™ÂÁ¹™¶T¹ À§ÔÓ¿£¨°»Æ· ¸�» ÀÓ§�¶ ¶�É¢¹™·Ö© ª�µ�¹°µÈ±´¹°¨™¥º¹°¸¢à_¥º·Ö¶T¶ä¥º¹ ¨ÔØ_§#¸�¯²µ ¥º¹ ¨

Ø_§#¸�¯²µ�±´¿£Å ¯c¹×· Å ¶2ãåµ�­#µaÕ¬��§#¸�¯Vµ®»Æ¹°±´³ ª�Å µ®±�Â ¨™¥ºàº¥º¹°¨ ¥º¹°¸ë¯²Å ¹°Â ¸¢¶�µ�¹°¸ëÒÔÉ¢¶�µÑ·Á¸¢¥×Õ£§#À Â ¥º¹Ö· Å�É¢¹°¨™¹Ö©°ª�¸¢¹ µÑ¹ ¸

Ø_§#¸�¯²µÜ¥º¹ ¨Ý·É�á��¨™¿£æ²Â ÀPÂ ¹ ¨°µÑ¹ ¸<�×É¢¹ ¨£¾ ÅÁ³Ö©°ª¢¹PÉ¢¹Ö¶�Â µ�Õ µ�ç�î˜·Ö¥™§#¨™©°ª)±´¹°¨™¥º¹°¸)»Ð¨™¿¬«�¹PÒÔ§®¶T¶�¨™¹°Â «¢¹ ¨Ý¥™§#¨™© ª

¹°Â ¸¢¹°¸´Â ¸˜¥º¹ ¨

í

³ ª¢¹®Å ÂÁ¹°»Æ¹°¸¢¥º¹°¸´Ø_§#¸�¯²µ�¹°¨™¶T¹ µ�Õ µ�ç



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

ÙÁÚ²Ú²Ù

/

§#À ÔÓ¹ ¨°À“·Ö¶ ©°ª¢¹°¸ß¥º¹ ¨ZØc§#¸�¯Vµ�¹ ±´¹ ¨£¥º¹ ¸¬¥™Â ¹ Ø_§#¸�¯²µ�¹ Â ¸óãÞ§#»Æ¹°Å ¯_¿�¿£¨™¥™Â ¸¢· µ�¹°¸
1�=

§#ÀÓ»Ê¹ ±´· ¸¢¥º¹°Å µÑç

ãV¿£ÀPÂ µ®Â ¶�µ2¥™Â ¹

½

¨°Â · ¸�»Ð§#Å ÂÁ¹°¨°§#¸�»á±�Â ¹Ö¥º¹°¨°§#À · §®¾�¥º¹°¸

®

î

Ù

Ç2· Å ÅºÀPÂ µ2¥º¹°¸ ãÜ¿�¿£¨™¥™Â ¸¢·ÁµÑ¹ ¸¢·Ö© ª¢¶T¹°¸ j §#¸¢¥

f Õ §#¨°­®©°¯²»Æ¹™¾ ­#ª�¨°µ�ç

/

±�Â ¨£¥ ·ÁÅ ¶®¯c¿£¸¢¶�µÑ·Á¸�µ¢É¢¹ µa¨™·å©°ª�µ�¹°µ�ç

í

·å©°ª ¥º¹°¨�«�­®©°¯²µa¨™·Á¸¢¶T¾ ¿£¨°À“· µ�Â ¿£¸ ¹ ¸�µÑ¶�µ�¹°ª�µ�¥™Â ¹

¾ ¹°¨°µ�Â »Æ¹®Ç2¿£¨°À“ç

/

±´¹°Â_¹ Â ¸¢¾ ·Ö© ª¢¹

Û

¹ Â ¶î��Â ¹ Å ¹®Õw¹ Â »ÐµÊÒÔÉ�É�Â ÅÁ¥™§º¸�» ÕVš²ç

�
���Tô ÿ ó��Tò��_l�%��£��ô òOú û-L�üTõPYV��L�Q��‚õ�ú �TüOùK� õPUWùR�FòOó�Q�JTùR�Oõ�ùKS£�c�Tõ	òTõ

ö ÿ ô ò�QCö�øµ�TòOóX��ÿ ÿ ô �Oö��Oô ó�ö ùKõ�L�ü�� ö�ø

& 3�$ 
 � � � � � � �� � � � � �� � � �� � �
 � � � � � � �
 	� � � ���� � � � � �
5äÀ »Ê¹Ö¾ §#¸¢¥º¹°¸¢¹˜ÇcÅ ³Ö© ª¢¹°¸uÕ£§‹ñc¹°¨°É�Â ¸¢¥º¹ ¸¢àÄ±�Â ¨™¥�¹ Â ¸uÂ À ãV¿�¾ µa±´·Á¨™¹��¢· ¯c¹ µZè_Â »Ðª�µa±´·Áñ_¹?>²ç š ñc¿£¸

í

¹°±�µ�¹°¯(ñc¿£¨°ª¢· ¸¢¥º¹°¸¢¹ ¨ Û˜¿£ÅÁ¹™¾ Â Å Å Â ¸�»

Ù

ÒÔÅ »Æ¿£¨�Â µaª�ÀÓ§®¶ ñc¹°¨°±´¹ ¸¢¥�¹ µ�çÜîÓÂ ¹™¶T¹ ¨6¶T©°ª�Å Â ¹�«ºµ¬· §®¾ µ�¨™¹°µ�¹°¸¢¥º¹

èÄð�© ª¢¹°¨™àÔ±´¹°Å © ª¢¹ìÉ¢¹ ÂÝ¥º¹ ¨KÔÓ¹°¨°À˜·Ö¶T© ª�§#¸�»ŠÂ À �¢¿£Å · ¨™¹ ¸ ãÜ¿�¿£¨™¥™Â ¸¢· µ�¹°¸¢¶î�º¶öµÑ¹ À¦¹°¸�µ�¶�µÑ¹ ª¢¹°¸¢ç

�

À

»ÐÅ ¹°ÂÁ©°ª¢¹°¸ ÒÔ¨°É¢¹°Â µ�¶�»Æ· ¸�» ±´¹°¨™¥º¹°¸ ¥™Â ¹€·Á§®¾ µa¨™¹ µÑ¹ ¸¢¥º¹°¸

/

±�Â ¶T© ª¢¹°¸�¨™³ §#À˜¹€¥º¹ ¨

Ï

Â ¸�Õ�¹°Å ¾ Å ³å©°ª¢¹ ¸

»Æ¹™¶T© ª�Å ¿�¶T¶T¹°¸¢ç

�

¹ ¸�¸Q»Æ¹°¨°Â ¸�» »Æ¹°¯²¨°­#ÀPÀÓµ�¹ Ç_Å ³å©°ª¢¹ ¸¬·ÁÅ ¶

Ï

Å Å Â �¢¶T¿£Â ¥ÝÂ ¸�µ�¹°¨���¨™¹°µ�Â ¹ ¨°µ´±´¹ ¨£¥º¹ ¸¢à¢¯cð£¸�¸¢¹°¸ ¶T¹°ª�¨ëÅ ·Á¸�»Ê¹

ãÜ·Á¸�µÑ¹ ¸ ¹ ¸�µÑ¶öµÑ¹ ª¢¹°¸¢ç îPÂÁ¹™¶T¹ ãZ· ¸�µ�¹°¸�Å Â ¹ »Ê¹ ¸€Â ¸ ¥º¹°¨ äÔ¨£ð¬«�¹ ¸¢¿£¨™¥™¸�§#¸�» ¥º¹™¶uÉ¢¹°µ�¨™·Ö©°ª�µ�¹ µÑ¹ ¸

Ç_ÅÁ³Ö©°ª¢¹ ¸¢¶�µ�­�© ¯c¹™¶TçÑîPÂÁ¹™¶T¹®±´¹°¨™¥º¹ ¸˜¹ ¸�µÑ¾ ¹ ¨�¸�µ�ç

                                                
h IFö�ô õ\üTõ

�
òTüFû\ò��



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

ÙÁÚ

ë

Ù

& ! �
 	� � � � � 
 � � �� � � �� �� � � 	�� � 
 � �
î“¹�¨×Ò Å »c¿ ¨�Â µaªwÀë§�¶2Â ¶�µÄ¸ó·™©°ª ¥�¹�¨ Â ¸ ãÜ·��wÂ µÑ¹°Å¢Õ ±Ó¹�Â�ñ_¿ ¨�»c¹™¶�µÑ¹�Å Å µÑ¹�¸

Ï

Â ¸wµå¹°Â Å §�¸�» · Å°¶ÇãÜ¿ ÀPÉwÂ ¸ó·°µaÂ ¿ ¸

ñ_¹�¨£¶�©°ªwÂ°¹™¥�¹�¸ó¹°¨ ÔP¹�¨£¾°·°ªw¨£¹°¸ŠÕÐ§¬¶�¹°ªó¹�¸óç

Ï

¨â¹°¸wµaªó³°Å µ

Ï

Å ¹�À“¹�¸wµÑ¹ ¹°Â ¸ó¹™¶Ã¿ Éó¹�¨£¾ Å°³Ö©�ªó¹°¸ó¿ ¨�Â°¹°¸wµaÂ°¹�¨�µÑ¹°¸

�

·Ö©�ªó¶�µa§ºÀ“¶�·°Å »c¿ ¨�Â µÁªwÀP§�¶�àë·°§�¾ »†¨�§º¸ó¥ß¥�¹™¶ ¶�©°ªw¨�Â µaµa±Ó¹�Â ¶�¹�¸ ÛPÂ ¸wÕÐ§�¾ ­º»Ê¹�¸ó¶Üñ®¿£¸ßî“·°µÑ¹�¸a�w§º¸w¯VµÑ¹�¸óç

Ï

Éó¹�¸¢¶�¿&¹�¸wµaªó³ Å µ¼¹�¨ ¥£Â°¹¿ÔP¿ ¨�»c¹°ªó¹�¸¢¶�±Ó¹�Â ¶�¹•ñ_¿ ¸A@_Å §�¶�µÑ¹�¨£·°Å »c¿£¨�Â µaªwÀÝ¹°¸óà ¥�·6¹�¨

½

¹°Â Å ¹ ¥�¹°¨

Ø®§º¸w¯Vµa±Ó¿ Å ¯_¹ Õ §•¹�Â ¸ó¹�ÀB�×É

Ó

¹�¯VµDC£Ç®Å°³Ö©�ªó¹°¸wµÉ� � ÕÐ§�¿ ¨£¥£¸ó¹°µÑà¢Éó¹�Õ Â°¹°ªw§º¸w»c¶�±Ó¹°Â°¶�¹PîÝ· µå¹°¸a�w§º¸w¯VµÑ¹Ý·°Å°¶

Õ §¢¶T·°ÀPÀÝ¹°¸w»Ê¹�ªóð ¨�Â »ÞÕÐ§�¶T·°ÀPÀÝ¹°¸ó¾°·™¶�¶�µÑç Ò Å ¶®¸wÂ°©�ªwµ�¶�¿w¾°¿ ¨�µ�¹�¨�¯_¹�¸w¸wÉ¢·°¨£¹£¶

Ï

Å ¹�À“¹�¸wµÄ¹�¸wµaªó³°Å µ�¹°¨ä¹°Â ¸ó¹°¸

±Ó¹£¶T¹�¸wµaÅ Â ©�ªó¹°¸E@_ªó·°¨£·°¯VµÑ¹�¨�Õ §º»5¥�¹�¨

�

· ¨ �wÂ ¸w»

Ù

Ò Å »Ê¿ ¨�Â µaªwÀ“¹�¸óç îë§º¨£©°ª�¥£Â°¹öÔÓ¹�¨�±Ó¹�¸¢¥£§�¸�»5¥�¹°¨

�×¨�Â »†Â ¸ó· Å �w§º¸w¯VµÑ¹MÕ §�¨ ÔP¹°¨�ÀÝ·Ö¶�©°ªw§º¸w» ¸ó³ ªó¹�¨�µ ¹�¨�¶�Â ©�ªJ· §¢¶�»c¹°ªó¹�¸ó¥�ñ_¿ ¸ ¹°Â ¸ó¹�¨�»†¨£¿ Éó¹°¸

�×Éó¹�¨£¾ Å°³Ö©�ªó¹°¸ó¶�©°ªó³°µaÕÐ§º¸w»Êàw¥�¹°¨äê §�·™¥£¨�Â ¯_à�· ¸ ¥£Â ¹F�×¨�Â »†Â ¸ó· Å°¿ Éó¹°¨ ¾ Å ³™©°ªó¹×·°¸óç£îPÂ°¹™¶�¹

�

¹™¶�¹�¸ó¶�ÕÐ­º»Ê¹×¥�¹£¶

Ò Å »Ê¿ ¨�Â µÁªwÀP§�¶Ä§º¸wµÑ¹�¨£¶T©�ªó¹°Â°¥�¹�¸ÝÂ ªw¸ìñ_¿ ¸ · Å Å ¹�¸ìÕ §f¥£Â°¹™¶�¹�À

/

¹°Â µ �w§º¸w¯VµÄÉó¹�¯_·°¸w¸wµÑ¹°¸ìÒ Å »Ê¿ ¨�Â µaªwÀ“¹�¸óà

±Ó¹�Å ©�ªó¹“À“¹�Â°¶�µÜ¸�§�¨ ¹�Â ¸ó¹°¸•¯_¿ ¸w¯V¨£¹�µÑ¹°¸G@_ªó·°¨£·°¯VµÑ¹�¨f· §�¾ ±Ó¹�Â ¶�¹�¸óç

Û

¹°¯_·°¸w¸wµÑ¹:ÔP¹�¨£¾°·°ªw¨£¹°¸•±Ó¹°Â°¶�¹°¸

À“·°æ²Â À“·°Å)¹°Â ¸ó¹ïãÜ¿ ÀPÉwÂ ¸ó·°µaÂ ¿ ¸Mñ_¿ ¸�Õ ±Ó¹�Â ÔÓ¹�¨£¾°·°ªw¨£¹°¸ó¶�±Ó¹�Â ¶�¹�¸&· §�¾°çÓîÝ¹™¶ ±Ó¹�Â µÑ¹°¨£¹�¸�Â°¶�µŠ¥£Â°¹

Ò ¸w±Ó¹°¸ó¥£§º¸w»5¹°Â ¸ó¹°¨ŠØ®§º¸w¯Vµa¨£¹£¥£§º¯VµÁÂ ¿ ¸ Â ÀJÒ Å »Ê¿ ¨�Â µaªwÀP§�¶ ¸ó¹�§�çëîëÂ ¹£¶�¶�Â ¸ó¥ßÉwÂ°¶�Å ·°¸w»6Â ÀPÀÝ¹°¨

»Ê¹�µa¨£¹�¸w¸wµÑ¹ ÔP¹°¨£¾°·°ªw¨£¹°¸ »Ê¹�±Ó¹™¶�¹°¸óàâÀPÂ µ ÀëÂ ¸ó¥�¹£¶�µÑ¹°¸ó¶ Õ ±Ó¹°Â‹Ø2·°¨£· ÀÝ¹°µå¹°¨�¸óçâÛPÂ ¹�¨z±ÔÂ ¨£¥ ¸w§º¨

a Éó¹�¸¢ð µÁÂ »²µÑç

�

Â ¨£¥˜¥£Â ¹Ó¥£§º¨£©�ª a ·°§�¾�¥�¹°¨Óê×§�·Ö¥£¨�Â ¯Z­ºÉó¹°¨ ¶�µÁ¨�Â ©�ªó¹°¸ó¹

�

¹�Â µÑ¹ H ¯VÅ°¹°Â ¸ó¹°¨´·°Å°¶ I:JLK

M

»Ê¹�±Ó³ ªwÅ µÑà€¶�¿u¹�¸wµÑ¶4�w¨�Â°©°ªwµ ¥�·™¶

Ï

¨�»Ê¹°Éw¸wÂ°¶ì¹°Â ¸ó¹°¨˜«2­�©°¯_¾ ­ºªw¨�§�¸�»¬¿ ªw¸ó¹Ã«á¹£¥£§º¯VµaÂ°¿ ¸óç ã#¿ ÀëÂ µZÂ ¶�µ

ÀPÂ µaµå¹°Å°¶ a ¥�¹�¨¢« ¹™¥£§º¯VµÁÂ ¿ ¸ó¶�»†¨£·™¥ÔÉó¹£¹°Â ¸ó¾ Å §�¶�¶�Éó·°¨£ç

Ï

Â ¸(±Ó¹°Â µÑ¹�¨£¹°¨ ÔP¿ ¨�µÑ¹�Â ÅìÉó¹£¶�µÑ¹°ªwµ)Â ¸ ¥�¹�¨

ò

¿w¥�¹�Å Å Â°¹°¨�Éó·°¨�¯_¹°Â µ ñ®¿ ¸MèÄðw©�ªó¹°¨�¸M§º¸ó¥¬ÀÝ¹°ªw¨£¹�¨£¹°¸

�×É

Ó

¹°¯#µÑ¹°¸zÂ ¸(¹�Â ¸ó¹�¨QãÖÕÆ¹°¸ó¹£çäîëÂ ¹£¶˜Â°¶�µ˜­�É¢¹�¨Q¥�¹°¸¼Ø2·°¨£·°À“¹�µÑ¹°¨ N mpa ¶�µÑ¹�§�¹°¨�Éó·°¨£ç ƒáÉó¹�¨ ¥£Â°¹

Ò ÉwÉw¨�§�©°ªw¯#¨�Â µÑ¹�¨�Â°¹°¸)Â°¶�µÜ¥£Â ¹Pî“¹�µÑ·°Â Å »Ê¹�¸ó· §�Â »†¯®¹°Â µ ¥�¹£¶äÒ Å »Ê¿ ¨�Â µaªwÀP§�¶áÉó¹™¹�Â ¸ó¾ Å §�¶�¶�Éó· ¨£ç®îëÂ ¹£¶äÂ°¶�µáñ_¿ ¨

·°Å Å°¹°À�¸ó¿ µa±Ó¹�¸ó¥£Â »Êà�±Ó¹�¸w¸¼¶�µÑ· ¨�¯ »Ê¹£¶�µåð ¨�µÑ¹ZÒ §�¾ ¸ó· ªwÀÝ¹°¸Šñ_¹�¨�±Ó¹°¸ó¥�¹�µP±Ó¹�¨£¥�¹°¸óçìÛPÂ Å°¾ ¨£¹°Â°©�ªQ¯_· ¸w¸

·°§�©°ª¼¥�¹�¨

Ï

¸wµÑ¶�©�ªó¹°Â°¥£§º¸w»Ê¶4�ó· ¨£·°À“¹�µÑ¹�¨ x ¶�¹°Â ¸óàä¥�¹°¨ ¹£¶˜¹°¨�Å°·°§ºÉwµÑà×¥�¹°¸QÒ Å »Ê¿ ¨�Â µaªwÀP§¢¶´Õ ±ÔÂ°¶T©�ªó¹°¸

µÑ¹�¸ó¥�¹°¸wÕÐÂ ¹�Å Å°¹�¨ ÔP¿ Å §ºÀ“¹�¸wÉ¢¹£¶�µaÂ ÀPÀP§�¸�» §º¸ó¥ ¹°Éó¹�¸ó¹°¸�Ç®Å ³™©°ªó¹�¸ ·°§�¶�Õ §ºµå· ¨�Â°¹°¨£¹�¸óç

�

¸ ¥£Â°¹£¶T¹�À

/

§�¶�·°ÀPÀ“¹�¸wªó· ¸w»á¯_·°¸w¸“·°§�©°ªÝ¥£Â ¹¢ÇÄ¹°ªwÅ°¹�¨�À“¹£¶T¶�§º¸w»áñ_¿ ¸PÒ §�¾ ¸¢·°ªwÀ“¹�¸“¹�Â ¸ó¹¢« ¿ Å Å°¹Ô¶4�wÂ ¹�Å ¹�¸óç

Ò §�©�ª“±Ó¹�¸w¸)¥£Â ¹P· §º»c¹°¸ó¶�©�ªó¹°Â ¸wÅ Â°©°ªó¹

Ï

Â ¸ó¾°·™©�ªwª¢¹�Â µ ¥�¹™¶ÇÔP¹�¨£¾°· ªw¨£¹�¸ó¶ä¥£Â°¹éãÃ¿ À �wÅ°¹°æVÂ µå³ µ2ñ®¹°¨£¶�µÑ¹£©°¯Vµåà

¶�¿ ±Ó¹�¨£¥�¹°¸�Â Àp¾°¿ Å »c¹°¸ó¥�¹�¸§ãÜ·��wÂ µÑ¹°Åf¹�Â ¸wÂ »Ê¹

Ï

¾°¾°¹�¯VµÑ¹fÉó¹£¶T©�ªw¨�Â°¹°Éó¹�¸óàÃ¥�¹°¨£¹�¸ Ò §�¶�±ÔÂ ¨�¯#§º¸w»Ê¹°¸

§º¸w»Ê¹�±Óð ªw¸wÅ Â°©°ª ¶�Â ¸ó¥�ç�ã#¿ëÕÐ§ºÀ

Û

¹�Â ¶4�wÂ°¹°ÅÔ¥£Â ¹ Ò §�¶�±ÔÂ ¨�¯V§�¸�» ¥�¹°¨ îP§�¨£©°ªwÅ°· §�¾°¶�µÁ¨£· µÑ¹�»†Â°¹Ó¥�¹�¨ Ø_§º¸w¯#µÑ¹

·°§�¾˜¥£Â ¹éäë¹°¸ó·°§ºÂ »²¯_¹°Â µ2¥�¹°¨

½

¿ ¨£¶�Â ¿ ¸óç



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

ÙÁÚ

>

Ù

î“·Ó¥£Â°¹ÔØÄ· ¨£·°À“¹�µÑ¹�¨Ó·°§�¾Ô¥�¹�À Ò §�¾ ¸ó·°ª�ÀÝ¹™¶4��¶�µÑ¹°À�Éó·Ö¶�Â°¹°¨£¹�¸óàVÂ°¶�µá¥�¹�¨ÔÒÔÅ »Ê¿ ¨�Â µaªwÀë§�¶éµÁ¨£¿ µaÕw¥�¹�À ¾ ­º¨

¥£Â°¹á·°§ºµÑ¿ ÀÝ· µaÂ°¶�©°ªó¹2«È­�©�¯_¾ ­ºªw¨�§º¸w»Óñ_¿ ¸ZÇ®Å ³™©°ªó¹�¸Z»Ê¹£¹°Â »†¸ó¹�µÑç

Ï

¶�±ÔÂ ¨£¥áÂ ¸â¥�¹°¸ ¾°¿ Å »Ê¹�¸ó¥�¹°¸ ãÃ·­�wÂ µÑ¹�Å ¸

·°§�©°ªì¥£Â°¶�¯V§ºµaÂ°¹�¨�µ_±Ó¹�¨£¥�¹°¸óàº¿ É Â À ªwÂ°¹°¨óñ®¿ ¨�Å Â°¹°»c¹°¸ó¥�¹�¸ëÇÄ· Å Å�¸wÂ ©�ªwµÄ· §�¾ó¥£Â ¹

/

§�¶�·°ÀPÀÝ¹°¸ó¾ ­ºªw¨�§º¸w»Z¥�¹°¨

Ø®§º¸w¯Vµa±Ó¿ Å ¯_¹°¸Mñ_¹°¨�ÕÐÂ ©�ªwµÑ¹�µ ±Ó¹�¨£¥�¹°¸�¯_·°¸w¸óàP§ºÀž¶T¿ ÀëÂ µ »†¨£¿i«¢¹

½

¹�Â Å°¹ ¥�¹°¨ ÔP¿ ¨�ñ®¹°¨£·°¨�Éó¹°Â µa§º¸w»

¹�Â ¸wÕÐ§�¶î�ó·°¨£¹�¸¢ç®îPÂ°¹™¶�¹�ƒáÉó¹°¨�Å°¹°»²§º¸w» ¹°¨�»†Â Éwµ ¶�Â ©�ª‹·°§�¶P¥�¹�¨Þñ_¿ ¨�Å Â°¹°»c¹°¸ó¥�¹�¸ «á¿ Éw§�¶�µaªó¹�Â µä»Ê¹�»Ê¹�¸w­ºÉó¹°¨

¶�µÑ·°¨�¯_¹°¸ÝãÖµÑð ¨�§º¸w»Ê¹�¸óç



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

ÙÁÚ:�²Ù

(  �
 � �� �� � 
 � � �� � � �' � � �� � � � � � �
�

¸‹¥£ÂÁ¹™¶T¹ À ãÜ·­��Â µÑ¹ Å ¶T¿£Å Å ¥™Â ¹

Ï

¸�µ�¶�µ�¹°ª�§#¸�»)¥º¹™¶ ÔÓ¹°¨™¾ · ª�¨™¹ ¸¢¶ë¹ ¨°Å ³ §#µ�¹°¨°µä±´¹ ¨™¥º¹°¸¢ç

/

§®¥º¹°À ±´¹°¨™¥º¹ ¸

¹°Â ¸�Â »Æ¹ÝÒÔ§®¶T¶T·Á»Ê¹ ¸•­#É¢¹°¨f¥™ÂÁ¹ äÓ¹°¸¢· §#Â »†¯c¹°Â µZ»Ê¹ À“·å©°ª�µ�ç�î˜¹™¶ ±´¹ Â µ�¹°¨™¹°¸u±´¹°¨™¥º¹°¸•À˜ð£»ÐÅ Â © ª¢¹“¸�ÂÁ©°ª�µ

ñc¹°¨°±´¹°¸¢¥º¹ µÑ¹

½

¹°Â Å ñc¹°¨™¾ · ª�¨™¹ ¸ ¹°¨™ð£¨°µ�¹°¨°µ�ç

Ï

É¢¹°¸¢¶T¿

Ï

¨�±´³Áª�¸�§#¸�» ¾ Â ¸¢¥º¹°¸M¹°Â ¸�Â »Ê¹

�

¨°¨°±´¹°»Æ¹™à×±´¹ Å ©°ª¢¹

±´³ ª�¨™¹ ¸¢¥´¥º¹°¨

Ï

¸�µa±�ÂÁ©°¯²Å §#¸�»×»Æ¹°»Æ· ¸�»Æ¹°¸´±�§#¨£¥º¹ ¸¢ç

(  " �$ 
 � � � � � � �� � � � � �� � � �� 
 � � �� � �� � � �
/

±´¹°ÂVÒÓ¶î�¢¹ ¯Vµ�¹Ä¶�Â ¸¢¥ÄÉ¢¹°Â À

/

§®¶T·ÁÀPÀ˜¹°¸¢¾ ­#ª�¨™¹°¸´Õ § É¢¹™·Ö© ª�µ�¹°¸¢Ë

L

ç î˜¹°¨�É¢¹ ¸¢ð£µaÂ »†µ�¹

ò

Â ¸�Â À“· ÅÁ· É¢¶�µ�· ¸¢¥Þ¥º¹°¨�Øc§#¸�¯Vµ�¹Ä¾ ­#¨�¥™Â ¹®¸¢³å©°ª¢¶�µ�¹

í

·å©°ª�É¢· ¨°É¢¹Ö¶�µaÂ ÀPÀÓ§#¸�»

®

ç

�

¶�µ�¥º·å¶

/

§®¶T· ÀÓÀ˜¹°¸¢¾ ­#ª�¨™¹°¸˜¥º¹ ¨�Øc§º¸�¯²µ�±´¿£Å ¯c¹°¸´­#É¢¹°¨™¾ Å ­®¶T¶�Â »PO

î“¹�¨¼¹�¨£¶�µå¹QÒP¶4�ó¹°¯#µ)Õ Â°¹�Å µ•¥�·°¨£·°§�¾Q· Éóà ¥�·™¶�¶ ¸wÂ°©�ª�µ ¥�¹°¨ŠµÉ� �wÂ°¶�©°ªó¹Š¯_¥

Ù

µa¨£¹£¹

Î

½

Ç

®

šVš•Ï'Ð Õ §º¨

Û

¹£¶�µaÂ ÀPÀP§º¸w»�¥�¹�¨ ¸ó³™©°ªó¶�µÑ¹�¸

í

·Ö©�ªwÉó· ¨�¸ ¹°Â ¸w»Ê¹£¶T¹�µaÕÐµì±Ô§º¨£¥�¹£ç îPÂ°¹ ªó¿ ªó¹ Ø®§º¸w¯VµÑ¥£Â°©°ªwµÑ¹â§º¸ó¥

Ø®§º¸w¯VµÑ·°¸wÕw·°ªwÅéÂ ¸ ¥�¹�¸ îÝ· µå¹°¸ À“·™©°ªwµ´¥�¹�¸ Ò §�¾ Éó· §)¥�¹£¶

Û

· §ºÀÝ¹™¶Þ¶�¹°ªw¨äÅ ·°¸w»Ê¶�·°À“çwî“¹°¨ä»c¹°µÑ¹£¶�µÑ¹�µÑ¹

Ò Å »Ê¿ ¨�Â µÁªwÀP§�¶�ÕÐ§ºÀßÒ §�¾ Éó·°§ì¥�¹£¶

Û

·°§ºÀ“¹™¶¢ñ_¹°¨�±Ó¹�¸ó¥�¹°µ ¥�·Ö¶�Qc¥£Â ñ#Â ¥�¹ä·°¸¢¥ ©™¿ ¸×Ê™§�¹�¨SRUT�Ø®¨�Â ¸wÕ Â � Õ §º¨

5á¸wµÑ¹�¨�µÑ¹°Â Å §º¸w» ¥�¹™¶ «á·°§ºÀ“¹£¶�çÜîëÂ ¹£¶�¹™¶ Ø_¨�Â ¸wÕ Â �5±Ó³Ö©�ªó¶�µQÂ ¸ ¶�¹�Â ¸ó¹�¨ ãÜ¿ ÀÖ�wÅ ¹�æ²Â µÑ³ µQÀPÂ µ¬¥�¹°¨

Ø®§º¸w¯VµÑ·°¸wÕw·°ªwÅ çÝî“· ¥£Â°¹ Ø®§º¸w¯VµÑ¹£· ¸wÕÆ· ªwÅ•¶T¹�ªw¨ ªó¿w©°ª Â ¶�µÑà“±Ó· ¨�¹£¶ß¹�Éó¹°¸ó¶�¿ ¹™¾°¾�¹°¯VµÁÂ ñ_àf¹°Â ¸ó¹

Ò Éó¶�µÑ·°¸ó¥�¶�Å Â°¶�µå¹ ÕÐ§ Éó¹�¨£¹™©�ªw¸ó¹°¸óçéî“¹�¨ ãÃ¿ À �wÅ ¹�æ²Â µÑ³°µÑ¶�§º¸wµÑ¹�¨£¶T©�ªwÂ°¹™¥ Éó¹£¶�µÑ¹°ªwµPñ_¿ ¨�±ÔÂ°¹°»Ê¹�¸ó¥ìÂ ¸¬¥�¹°¸

� �ó¹�¨£· µÁÂ ¿ ¸ó¹�¸“·°§�¾�¥�¹�¨¢îÝ· µå¹°¸ó¶�µa¨�§º¯VµÁ§º¨£ç

 

î“¹�¨äÕ ±Ó¹�Â µå¹×ÒP¶4�ó¹°¯Vµ�ÕÆ¹°Â »†µ´·°§�¾°à¢¥�·™¶�¶Þ· §�¾ ¥£Â°¹ ÔP¿ ¨�ñ_¹�¨£· ¨�Éó¹�Â µÁ§º¸w»Zñ_¹�¨�Õ Â°©°ªwµÑ¹�µÄ±Ó¹�¨£¥�¹°¸ì¯_·°¸w¸Ý§º¸ó¥

ÇÄ³Ö©�ªó¹°¨£¾°¹�ªwÅ ¹�¨ 
PÒ É�ÉwÂ Å°¥£§º¸w» Õ

®


˜Â ¸M¥�¹°¨ Ò §�¾ ¸ó·°ªwÀ“¹ ·°Å ¶JÔP¿ Å §�À“¹°¸ßÂ ¸wµÑ¹°¨ �w¨£¹�µaÂ°¹°¨�µ˜±Ó¹�¨£¥�¹°¸

¯_ð ¸w¸ó¹�¸óçºã#¿×¯_·°¸w¸Ý¹�Â ¸ì¶T¿ Å°©°ªó¹£¶ÞÔP¿ Å §ºÀ“¹�¸“¥�¹�¸

ò

¹™¶�¶�¾°¹�ªwÅ ¹�¨Ô¥�·°¨£¶�µÑ¹�Å Å°¹°¸óçÖîëÂ ¹£¶ÊÂ°¶�µcÀÝð »†Å Â ©�ªóàÖÂ ¸¢¥�¹�À

Ø®§º¸w¯VµÑ¹ÄÂ À

�

¸w¸ó¹°¨£¹�¸ ¹°Â ¸ó¹°¨Þê×§�·Ö¥£¨ Â ¯ì·°Å°¶ó»†­ºÅ µaÂ »ëÉó¹°µÁ¨£·Ö©�ªwµÑ¹°µ�±Ó¹°¨£¥�¹�¸óç†îPÂ°¹™¶�¹�¨2Ç2¹�ªwÅ ¹�¨2µa¨�Â µaµé¸w§º¨ · ¸

¥�¹�¸

Û

Å ³°µaµå¹°¨�¸z¥�¹�¨ÜØ2¾ Å°·°¸wÕw¹â· §�¾ Ò ÉwÉwÂ Å°¥£§º¸w» Õ'ÕÝÕÆ¹°Â »†µÝ¥£Â ¹£¶�¹™¶6ÔP¹�¨�ªó· Å µÑ¹�¸¼· ¸¼·°§�¾ »Ê¹£¾°³™©°ªó¹�¨�µÑ¹°¸

Û

Å°³°µaµÑ¹�¨�¸“¥�¹�¨éäP¹�¨£¶�µÑ¹�¸a�¢¾ Å ·°¸wÕw¹£ç



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

Ù

ë

š

Ù

�
���Oô ÿ ó��Fò���l����

�
�Fú ú b�L�üOõ�ùžòHóFõ	ùCY�L�û�òOö�ôCý�õ�ÿ L�üOõ�ö�ó��TùKL�üHóTô õ

d•b�÷•�Tú �Tò��‚ö�ý�ô ùKQ��Tò��kóTõ�ö
�

ÿ ���Oùžô � üO÷��Tö��Tò�� õ�ùžóTùö��L�Q��
ý�õ�ùžóTõ�ò•QCû�òOò

�
���Tô ÿ ó��Tò��êl�l����‚õ�ó�b�÷•�Oú � õ�YV��L�QCú �TüOùK�Tò��kóFõ�ù

�
�Tú ú b�L�üOõ�ùK�Tò��kû��Fö

óTõ�ùC���Oô �‚õ�ò
�

���Oô ÿ ó��Tò��



Ï

¸�µ�±�§#¨™¾®¹ Â ¸¢¹™¶wÂ ¸�µ�¹°»Ð¨°Â ¹ ¨°µÑ¹ ¸ÓÒÔÅ »Ê¿£¨°Â µ�ª�ÀÓ§®¶ÆÕ£§#¨�Ç_ÅÁ³Ö©°ª¢¹ ¸�¨°­®©°¯c¾ ­ºª�¨°§#¸�»×§#¸¢¥ÄØ_§#¸�¯²µa¨™¹Ö¥™§º¯²µ�Â ¿£¸´Â ¸

Ø_§#¸�¯²µa±´¿£Å ¯_¹ ¸

Ù

ë

L²Ù

(  % �4 
 � � � 	� � � �	� � 
 � � �
(  % "�
 � �� �� � 
 � � �� � � �' � � �� � � � � � �� 
 � �� � � � � � �� � � � � � �� 
 � � �

í

·Ö©°ª•¥º¹°¨

Ï

¸�µ�¶�µÑ¹ ª�§#¸�»Q¥º¹°¨

�

¥º¹™¹P±�§#¨™¥º¹“¶�ÂÁ¹PÕ §®¹°¨™¶�µ ÀPÂ µaµ�¹ Å ¶ ¹°Â ¸¢¹ ¨

í

¹°±�µ�¿£¸�Â µ�¹°¨™·ÁµaÂÁ¿£¸•·Á§�¾�Â ª�¨™¹

ò

·Ö© ª�É¢· ¨°¯c¹°Â µé­#É¢¹°¨���¨°­®¾ µ�ç

í

·å©°ª¢¥º¹°À(¥™Â ¹

�

µÑ¹ ¨™· µ�Â ¿£¸â¥º¹°¨2ÒÓ©°ª¢¶ ¹°¸Ü»†§#µ�¹

Ï

¨°»Æ¹°É�¸�ÂÁ¶T¶T¹2Å ÂÁ¹™¾ ¹°¨°µ�¹™àÐ±Ô§#¨™¥º¹

ñc¹°¨™¶�§®©°ª�µ�à#¥™Â ¹éäÔÅ ¹ Â ©°ª�§#¸�» ¥º¹ ¨ êÔ§®·Ö¥™¨°Â ¯ Õ §´Å Â ¸¢¹Ö· ¨°Â ¶�ÂÁ¹°¨™¹°¸¢çåîÓÂ ¹Ö¶ÊÂÁ¶�µcÀ“ð£»ÐÅ ÂÁ©°ªÓ§#¸�µÑ¹ ¨Ô¥º¹°¨

Û

¹™¥™Â ¸�»Ð§#¸�»Êà

¥º·Ö¶T¶�¹°Â ¸ëØÈ· ¨™· À˜¹°µ�¹°¨¢É¢¹°¯c· ¸�¸�µcÂ ¶�µ�çÖîP§#¨™©°ª 5äÀ˜¶�µ�¹°Å ÅÁ¹°¸“¥º¹°¨éäP¹™¶ · ÀPµ�»ÐÅ ¹ Â ©°ª�§#¸�»ä±�Â ¨™¥Ó¥™Â ¹�ÇÈ¿£¨�À6¹°Â ¸¢¹ ¨

äÓ¹°¨™·Ö¥º¹ ¸�»†Å ¹ Â © ª�§º¸�» V

•Èœ

õ= + ¹ ¨°¨™¹°Â © ª�µÑç£îÓÂ ¹éÒÔ¸�±´¹ ¸¢¥™§#¸�»Ü¥º¹°¨é«ä¹°»Ð¨™¹™¶T¶�ÂÁ¿£¸ ·Á§®¾é¥™Â ¹Ö¶T¹™¶cØ_¨™¿£É�ÅÁ¹°À

»Æ¹°Å ·Á¸�»Q¸�Â ©°ª�µ�ç

Ï

¶ Õw¹ Â »ÐµÑ¹ ¶�Â © ª¢à´¥º·Ö¶T¶ì¥º¹°¨“Ø2·Á¨™· À˜¹°µ�¹°¨fôÃ¸¢¿�©°ª•Õ£§®¾ ¨°Â ¹™¥º¹ ¸¢¶�µÑ¹ Å Å ¹ ¸¢¥u· ¸�»Æ¹°¸¢³Áª¢¹°¨°µ

±´¹°¨™¥º¹ ¸ ¯c¿£¸�¸�µ�¹™à

Ó

¹Ö¥º¿�©°ª•¥º¹°¨PØ2· ¨™·ÁÀ“¹ µÑ¹ ¨Ýõ�Â ¸)ñVÂÁ¹°Å ¹ ¸)Ç2³ Å ÅÁ¹°¸f¯c¹°Â ¸fÂ ¸�µ�¹°¨���¨™¹ µaÂÁ¹°¨°É¢· ¨™¹Ö¶

Ï

¨°»Æ¹°É�¸�ÂÁ¶

¹°¨°»Æ· É¢ç

Ï

Â ¸

í

¿£¨°À“·ÁÅ ¹°¸¢·Á§®¶�»†ÅÁ¹°Â © ª¢¶�ñc¹°¨™¾ · ª�¨™¹ ¸Ý±�§#¨£¥º¹´· §®¶�»Æ¹™¶T© ª�Å ¿�¶T¶T¹ ¸¢ç#î˜¹°¸

Ï

¨™¾ · ª�¨°§#¸�»Æ¹°¸f· À îÓè®« §#¸¢¥

· §®© ª)¥º¹°¸

Ï

¨™¾ · ª�¨°§#¸�»Æ¹°¸Ýñc¿£¸ ÛÃ¹°¨°¨°¸

�

¹ ¨°¸¢¹™©°¯c¹�Õ §®¾ ¿£Å »Æ¹Ô±´·Á¨Ó¹™¶�¸�ÂÁ©°ª�µÈÀ“ð£»ÐÅ ÂÁ©°ª¢à®¹ Â ¸¢¹

í

¿£¨°À˜· Å ¹

Õ §ìÉ¢¹™¶�µ�Â ÀÓÀ“¹ ¸¢àÊ±´¹ Å © ª¢¹Z¹ Â ¸¢¹áÉ�¨™· §®©°ª�É¢·Á¨™¹ äÔ¨°§#¸¢¥™Å · »Æ¹äÕ §)¹°Â ¸¢¹ ¨á±´¹°Â µÑ¹ ¨™¾ ­#ª�¨™¹ ¸¢¥º¹°¸

Û

¹°¨™¹Ö©°ª�¸�§#¸�»

Å ÂÁ¹™¾ ¹°¨°¸‹¯cð£¸�¸�µ�¹™çÈîÓÂ ¹Ö¶P±´· ¨â· §®© ªz¥�¹ ¨ Û˜·Á§ ��µ�»Ð¨°§#¸¢¥ºàá¹°Â ¸ñÔÓ¹ ¨™¾ · ª�¨™¹°¸ŠÕ£§¬¹°¸�µ�±�Â ©°¯c¹ Å ¸¢à�±´¹°ÅÁ©°ª¢¹Ö¶

»Æ³ ¸�Õ Å Â © ªì·Á§�¾¢¥™Â ¹×ÔÓ¹ ¨°±´¹°¸¢¥™§#¸�»Z¥º¹°¨

í

¿£¨°À“· ÅÁ¹°¸ëÂ ¸Ý¥º¹°¸

ò

¹™¶T¶î��§#¸�¯²µ�¹°¸Pñ_¹ ¨°Õ ÂÁ©°ª�µ�¹°µ�ç

½

·ÁÉ¢¹°Å ÅÁ¹

L

Õ�¹°Â »Ðµ

¥º¹°¸ 5ä¸�µ�¹°¨™¶T© ª�Â ¹™¥�Õ£±ÔÂÁ¶T©°ª¢¹ ¸ «ä¹°»Ð¨™¹™¶ ¶�Â ¿£¸ §º¸¢¥z¥º¹°¨ Ø2¶T¹ §®¥º¿£Â ¸�ñc¹°¨™¶T¹°¸

Ù

ò

¹ µaª¢¿�¥º¹‹· ¸�ª¢·Á¸¢¥6¥º¹ ¨

Ï

¨°»Ê¹ É�¸�Â ¶T¶T¹®ÀÓÂ µ�¥º¹ ¸:äÔ¨°§#¸¢¥£¯cð£¨��¢¹ ¨�¸¢ç

 2 � � � � � � 	� � � � � � 
 � � 	� � � � � � �
� � �� � � � �

� � � 	� � ��

Kugel a 0.100=
b 0.103=
c 0.128=

a 0.100=
b 0.107=
c 0.110=

a b c 0.1= = =

Ellipsoid a 0.149=
b 0.008=
c 0.125=

a 0.149=
b 0.101=
c 0.098=

a 0.15=
b c 0.1= =
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Ebene in der x-
y-Ebene 

Ebene schief im Raum a 0.100=
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In der Festlegung der ersten Achse ist ein weiterer Vorteil enthalten. Viel Zeit nahm 

die Behandlung der Singularität der Quadriken in Anspruch. Aus der Tatsache, dass 

die erste Achse als der längste Abstand in der betrachteten Punktmenge definiert ist, 

ergibt sich folgende Schlussfolgerung: Wenn eine angenäherte Achse unendlich lang 

ist, so ist auch die festgelegte Achse unendlich. Ist die festgelegte Achse sehr viel 

größer als die angenäherte Achse, so ist die Quadrik durch einen Zylinder 

beschreibbar. Im Falle eines sehr langen und dünnen Ellipsoids würden die „Kappen 

des Ellipsoids“  getrennt berücksichtigt werden (siehe Abbruchkriterien in Kapitel 3). 

Es entsteht ein Zylinder mit zwei Halbkugeln. Der Fall der Ebene ist durch die 

Fehlerfunktion eindeutig definiert und somit trennbar von den anderen auftretenden 

Fällen. Die Fehlerfunktion liefert für Ebenen den Wert 1. In der Praxis kann man 

feststellen, dass an der vorliegenden Gerstenpflanze sehr häufig Ellipsoide Flächen 

entstehen, die innerhalb der Fehlertoleranz eine rotationssymmetrische Interpretation 

erlauben. Diese Beobachtung ist nicht auf alle Objekte zu übertragen. 
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Das Gesamtergebnis ist in Abbildung 48 und 49 visualisiert. Weiß symbolisiert 

einzelne Messwerte beziehungsweise Vertices im Ergebnismodell in Abbildung 49. 

Schwarz stellt die triangulierten Flächen dar. Das Original besteht aus 88354 

Messpunkten. Das reduzierte Modell besteht aus 3098 Vertices. 

Erkennbar sind: 

- die nicht rekonstruierbaren Teile, 

- die Reduktion der Punktdichte, 

- Reaktion des Algorithmus auf verschiedene Störungen.   

 
�

���Tô ÿ ó��Tò��êíTX���]
ùžô �‚ô òOû�ÿ ���Fò�Q�� ý��Tÿ QCõ�óTõ�ù†UHõ�ùKö�� õ�ò��Oú ÿ û�òOþ	õ



]L^�_�`Lacb"d�egf ^0e"hif ^�_�ekjlbkfgegbk_Deg^nmpo jrqSbkf _�s�tna�hvuSacbxwyo�z&{ks0eg^�bk|�{k}�d |~s�bkac^�jFac^0•U€yac^�}:_•b"e&•"a~}:_�fgqS^‚f ^

€yac^�}:_•`‚qSo }yeg^

ƒ�ñ

î

ƒ

�
���Tô ÿ ó��Tò��êí�&��TY�õ-Q��OòOö�� ùK�Tô õ�ùR� õ�UHõ�ùžö�� õ	ò��Oú ÿ û�òTþ�õ�÷Wô � X

Ÿa = °



]L^�_�`Lacb"d�egf ^0e"hif ^�_�ekjlbkfgegbk_Deg^nmpo jrqSbkf _�s�tna�hvuSacbxwyo�z&{ks0eg^�bk|�{k}�d |~s�bkac^�jFac^0•U€yac^�}:_•b"e&•"a~}:_�fgqS^‚f ^

€yac^�}:_•`‚qSo }yeg^

ƒ

î

Ÿ:ƒ

)  (  �' � � � � ��� � �� � 	�. �0� 
 � � � � �
•‘^�•~ekb-dgqSo jvek^0•~eg^–m

¢�¢

f og•"ac^�jÉÓ

Ÿ

`Lf b"•¸•~Ž&hxºnegb¾s0Ž�o _�ek^

¢

ekf,¬&_�±Sbkac^�jvek^–jreguiegf jl_D•šmpaxdgdgz�o o f j‚fgh8_0‰�qSb

Žgo ogektÐ•"fge,’Feks0Žg^0•"o ac^�j%‰�qS^íhž_DŽ�bk}njve"h8_�±Sbk_Deg^Pa~^0•‡Ív•ys0Ž7q�h�Žga�d ^0Žgs�t“ek^0Îl•
†

f�e"h�egb,mpa�h�h�{gs�^�f _�_�u�ekf jl_

ekf ^0eFh�eks�b‡h8_�Žgbk}‚jve"hž_D±Sbk_�e5mpa�d ^0Žgs�t“e‡Žga�h‹•~ekt;’Fekb"egfg{ks•ekf ^0e"h��

¢

egb¾jvŽg^�jve"h�‰�qS^P’Šo�Žg_�_�uSaŒ¬7_�ek^�jvekog•

]%h�fgh8_Lekbk}�ek^�^

¢

Žgb"Âi•~Ž7h�hU•~ekbŠmpo jvqSbkf _�s�tˆa�hUekf ^0eŠän|co ogeŠactÑ•~eg^í{ks0Ž&qS_�fgh�{gs0ek^¸’Fekb"ekf�{ks

¢

f o�•�eg_�•
†

e&h

`‚ekf _Degb"ek^ f�h8_µf ^ uSa�h�ŽgtntŒeg^�s0Žg^�jvh8ogq�h�eg^ ’”egb"ekfg{gs0ek^×ekf ^0e¹åUq�{gs

¢

f og•"ac^�j«ekbk}�eg^�^

¢

Žgb"•¼¥�act

ºnekbkjlogegfg{ks‚}�Žg^�^nm

¢�¢

f og•"ac^�j

X

s0egb"Žg^�jveku�qSjreg^n`‚ekb"•~eg^0Â9hžfge�uiegf jl_Š•~Ž&h5®Fbkf j�f ^0Žgog•

�
���Tô ÿ ó��Tò��êù�������üOû��Oö�ý�õ�ùR� õ�ô ÷–^Rõ�ùKõ�ô L�üHóFõ�ö�Y�� õ�ò��‚õ�ÿ ö

ºnekb

¢

e&h�h�ekbkac^�jvek^Ú•~e&hU]Ubkjve

¢

^�fgh�h‘e"hU}�±S^�^�_�ek^¨•"acb"{gs­ºnekbk}:ogegf ^0ekbkac^�j–‰�qS^

a
ac^0•Pºnekbkjlb"±SËxekbkac^�j

•~e"h?Ê¯ekbk_�e"h
•

�

ïD
egbkušf�eko _¼`‚ekb"•~ek^0ÂŒ•~Ž¨f ^«•"fge&h�ektÝ’”egb"ekfg{gs«•~ekbÚmpa�d ^0Žgs�tŒe¨^�fg{ks�_˜•"fge

Žg^�jvekjve

¢

eg^0en°�e"h�h8jvek^0Ž�acf jl}yegf _–egbkb"ekfg{gs�_-`Lf b"•~•
†

fge"hPd |cs�bk_ÁÈge&•~q�{ks¼ušaµekf ^0egbnºnegbSh‘{ks�oge&{ks�_�ekbkac^�j

•~e"h5»ˆe&h�Žgtn_�ekbkjve

¢

^�fgh�h�e&h�•



]L^�_�`Lacb"d�egf ^0e"hif ^�_�ekjlbkfgegbk_Deg^nmpo jrqSbkf _�s�tna�hvuSacbxwyo�z&{ks0eg^�bk|�{k}�d |~s�bkac^�jFac^0•U€yac^�}:_•b"e&•"a~}:_�fgqS^‚f ^

€yac^�}:_•`‚qSo }yeg^

ƒ

î:X

ƒ

]%h•h�egf™Žga�d™•"fge™’”egs0Žg^0•"o ac^�j<•~ekb
†

qS©�©0eko�d o�z&{gs0ek^	‰�ekbk`Lfge&h�ek^0Â‹`negog{gs0eÉf ^	·–Žg©�f _�ego

 

¢

ekb"ekf _Dh

¢

eks0Ž�^0•~eko _v`La~b"•~e&Â7È�e"•~q�{ks‚s�fgegbx^�fg{gs�_rt“eks�bLŽ�a�d jve&d |cs�bk_r`Lf b"•�•



]L^�_�`Lacb"d�egf ^0e"hif ^�_�ekjlbkfgegbk_Deg^nmpo jrqSbkf _�s�tna�hvuSacbxwyo�z&{ks0eg^�bk|�{k}�d |~s�bkac^�jFac^0•U€yac^�}:_•b"e&•"a~}:_�fgqS^‚f ^

€yac^�}:_•`‚qSo }yeg^

ƒ

î

…�ƒ

)  )  �' � � � �� 	� � �� 	��� � � � � � � �� �� � � 	�� � � � �
•‘^••"fge"h�egt;m

¢

h�{gs�^�f _�_Uh�qSo o0Ž�^�s0Žg^0•‡b"e"Žgo�ekb
†

Ž�_Deg^­Ž�^Çmpa�h�h�{gs�^�f _�_�ek^ˆjreguiegf j�_�`‚ekb"•~ek^0Â&`Lf�e0ºnqSbk_Degf oge

jvekjvek^�|

¢

ekb	Žg^0•~egb"ek^�mpo jvqSb¾f _•s�t“ek^¦uSa²ekbkb"egfg{ks0eg^4hžf ^0•~•
†

e&h8`‚ekf _�ekbk^¦`Lf b"•˜jreguiegf jl_DÂ-`‚egog{ks0e

wyb"egf b"zgact“eU•�egbxmpo jrqSbkf _�s�tna�hvo�z&h�h8_�•

†
fgeˆ°�q�•~eko o fgegb

¢

Ž�bk}�ekf _-tŒegs�bSegb"ekbŒ®

¢

È�ek}:_�eˆf ^<ekf ^0egb•¬7u�ek^0eˆ`Lf b"••f ^¯m

¢�¢

f og•"ac^�jÚÓ

X

•~Žgbkjveko�ekjl_D•

mp^�s0Žg^0•¯•~ekb•Žgo�h
†

qS©�©0egogd ogz&{gs0ek^;Žga�d _�b"ek_�ek^0•~ek^¨°�e&h�h8ac^�jreg^0Žgacf jl}�ekf _�ek^¨`Lf b"••jveku�ekf jl_�Âx`LfgeŒ•"fge

‰�qSbkjregogŽgjvekbk_�e�]

¢

ek^0eìç b"qS_�è;‰�qS^Û•~ekt³bSe&h8_�o fg{gs0ek^Õ¬&_�eg^�jrego�ç jlb"Žgacè;jvek_�b"ek^�^�_<`Lf b"•~•
†

fge&h

‰�ekb"•~ekac_�o f�{ks�_�Â¹•~Ž&h�hì•"acb"{ks

x
Žga�{ksAm

¢

h8_�zg^0•~e�}9o�ekf ^0egb Ž�oghÑ•"fgeG°�e&h�h8jvek^0Žgacf j�}�ekf _²•~e&h

mpa�d ^0Žgs�t“ekjvekb"zg_�e"h5Žga�d jvekog±�hž_r`‚ekb"•~ek^‚}�±S^�^0ek^0•

�
���Oô ÿ ó��Tò���ù�%���M��TùR�‚õ�ÿ û��‚õ�ùR� õ��c�Oõ�òOõ�ö ùK��� øòM��OòWóTõ�÷#ùžõ�ö�� ÿ ô L�üOõ�ò

Y�� õ�ò��‚õ	ÿ�ö �‚ùžû-��øò�‚õ�� ùžõ�òOò��

mp^�s0Žg^0•¯•~ekbPf ^¨m

¢�¢

f o�•"ac^�jµÓ

X

jveku�ekf j�_�ek^¨£Š|�{k}�h�ekf _De••~e&h–¬&_�eg^�jregogh–h�qSo o‡jveku�ekf j�_%`‚ekb"•~ek^0ÂpŽ�^

`‚eko�{ks0ekb¸¬7_Dego oge¸egf ^�äÉqSoge"d f o o f ^�j¼Žg^0h�ek_�uS_D•
†

Ž&hneg^�_Dhž_DŽ�^0•~ek^0e”åUq�{ksís0Žg_nh�egf ^0ek^í¿”b"h8©�bkac^�jÉf ^´•~egb

€ÌqSo�Žgbk‰�ekbktŒŽ7h�{ks�ac^�jv•cm

¢�¢

f og•"ac^�jíÓ

X

ac^0•“Ó

…

h8f ^0•“•~e"h,`‚ekf _�ekb"eg^Œ‰�±So o f jÇac^

¢

egs0Žg^0•~eko _D•9]%h5`pacb"•~e



]L^�_�`Lacb"d�egf ^0e"hif ^�_�ekjlbkfgegbk_Deg^nmpo jrqSbkf _�s�tna�hvuSacbxwyo�z&{ks0eg^�bk|�{k}�d |~s�bkac^�jFac^0•U€yac^�}:_•b"e&•"a~}:_�fgqS^‚f ^

€yac^�}:_•`‚qSo }yeg^

ƒ

î

Ä

ƒ

}�ekf ^0egbkogekf™ºnegb

¢

e"h�h�egbkac^�jÐ•~e"h•]Ubkjre

¢

^�fgh�h�e&h¨Ž�^�jreg`‚ek^0•~ek_�•-]Ubk}�ek^�^

¢

Žgb?fgh8_Ú•~Ž�b"Žga�hYŽga�{ks0ÂÁ`Lfge

ekf ^�uiego ^0e´¬7_•b"egac©�a~^�}:_�eÀac^�_Degb"•"b¾|�{g}9_Œ`‚ekb"•~ek^0•
†

ekbµ•~Ž�b"Žga�dídgqSo jvek^0•~eg^�m

¢�¢

f o�•"ac^�j¦Ó9ÄY}yŽ�^�^

ek^�_�^0qStntŒeg^¸`‚egb"•~ek^0Â�•~Ž&h�hÌe&h�^�f�{ks�_�f tˆt“ekbFh8f ^�^�‰�qSo oifgh8_�Â�•~Ž&hy]Uo o f ©0h�qSfg•Fuša“h�{ks�o fgekËxeg^0Â~•~Žpe"h‹h8fg{gs

act ekf ^0e‡]

¢

ek^0e‡s0Žg^0•~ego ^­}�Žg^�^0•cmpa�hÁ•"fge"h‘ektë»‡bkac^0•ˆfghž_%•"f�e‡¿”^�_�ekb"h‘{ks0ekf�•"a~^�j¸f tÐ¶“Ž&{gs�s�f ^0ekf ^

^0qS_�`‚ek^0•"f jv•
†

Ž7hvåÌq�{ksnf ^nm

¢�¢

f og•"ac^�jPÓ

…

fgh8_,ŽgoghiåUq�{gsnfg•~eg^�_•f�d f ušf�ekb

¢

Žgb�ac^0•‚d |co o

¢

Ž�b"•

�
���Oô ÿ ó��Fò���ù����CòTô L�ü��ò�‚õ�ö�L�üOÿ �Oö�ö�õ�òOõ�ö���ÿ ÿ ô �Tö��Tô ó

•‘^4m

¢�¢

f o�•"ac^�jÒÓ:Ä
`Lf b"•²egf ^ðmpa�h�h�{gs�^�f _�_Ãegf ^0e"hY’Šo�Žg_�_De&h¯jvekuiegf jl_�•
†

Ž�bkjre&h8_Dego o _Ú`Lf bS•ìekf ^0e

°�±Sjlo fg{gs�}yegf _�Â"åU±�{ks0egb,uSant“q�•~eko o fgegb"ek^0•&•‘^Œ•"fge"h�egt<wÌŽ�o o~`Lacb"•~e

x
•~Žgs�f ^�jregs0ek^0•p‰�Žgbkf fgegbk_DÂc•~Ž7h�h‹•~egb

jveku�ekf jl_�eFmpa�h�h�{gs�^�f _�_%Žgogh‹]Lo o f ©0h‘qSfg•Pf ^�_�ekbk©�b"eg_•f�ekbk_U`Lf b"•~•�]Uf ^0eF`‚egf _�ekb"eˆ•~ek^�}

¢

Žgb"e‡°�±Sj�o f�{ks�}�ekf _Ìfgh8_

•"fgeÀ•‘^�_�ekbk©�b"ek_�Žg_�fgqS^ìŽgo�hŒtnf ^0•~e"hž_Deg^0hŒ‰:fgegb

•

ekf o�e

¢

eg^0ek^0Â”`‚ekog{gs0e´h8fg{ks�act •~Ž&hÉåUq�{ks
s0ekbkact

jlbka~©�©�f�ekb"ek^0•



]L^�_�`Lacb"d�egf ^0e"hif ^�_�ekjlbkfgegbk_Deg^nmpo jrqSbkf _�s�tna�hvuSacbxwyo�z&{ks0eg^�bk|�{k}�d |~s�bkac^�jFac^0•U€yac^�}:_•b"e&•"a~}:_�fgqS^‚f ^

€yac^�}:_•`‚qSo }yeg^

ƒ

î

 �ƒ

�
���Tô ÿ ó��Tò���ù�l��Cùžõ	û�ÿ õ��c�Tõ	òTõ�÷Hô �µó<��L�ü�S�dHô õ��c�Oõ�òOõ�ý��FùKóTõ����Oõ�ù

ø�û�ùKô û�� ô �Tò•M��Oò V û�ÿ ö���ÿ ÿ ô �Oö��Oô óWô ò�� õ�ùR�TùKõ�� ô õ�ùK�



]L^�_�`Lacb"d�egf ^0e"hif ^�_�ekjlbkfgegbk_Deg^nmpo jrqSbkf _�s�tna�hvuSacbxwyo�z&{ks0eg^�bk|�{k}�d |~s�bkac^�jFac^0•U€yac^�}:_•b"e&•"a~}:_�fgqS^‚f ^

€yac^�}:_•`‚qSo }yeg^

ƒ

î

Ó

ƒ

3 �� � � 	��
 � � �� 
 � � �	� � �

3 " �
 	� � � � � 
 � � �
†

ekb‚f ^˜•"fge&h�ekb-mpb

¢

ekf _F‰�qSbkjve"h8_�eko o _�e-mpo jvqSb¾f _•s�tna�h‡ac^�_�ekb"h�{gs0ekf�•~ek_Ph8fg{gs?f ^˜egf ^�f jvek^�`‚e"h�eg^�_•o fg{ks0eg^

€yac^�}:_�ek^­‰�qS^

¢

f�h8s0ekb

¢

eg}yŽ�^�^�_Deg^­ºnekb"dgŽgs�b"eg^0h8`‚ekf�h�ek^0•~Ê¨zgs�b"ek^0•ns0ekac_�f jrepºnekb"dgŽ�s�bSeg^•f tntŒegbˆ•"fge

jve"h�Žgtn_�e‡€�a~^�}:_�`‚qSo }�e‡_�bkfgŽ�^�j�aco fgekb"eg^0Â~ac^0•Œ•"fge&h�e‡f ^¯ekf ^0ektëh8©0zg_�ekb"ek^Y¬c{gs�bkf _�_Ìb"e"•"acušf�ekb"ek^0Â

¢

ekbkacs�_

•~Ž&his�fgegbx‰�qSbkjre&h8_Dego o _De�€ybkf ^�ušf ©ÉŽga�dy•�egb

•

bkfgŽ�^�j�aco f�ekbkac^�jP•~ekb

¢

ek^0±S_�f jl_�ek^n€�ac^�}9_�e"•

]Uf ^ÑuS`‚ekf _�ekbÚ`‚e&h�ek^�_�o fg{gs0ekbÚ¿”^�_�ekb"h�{gs�fge"•

¢

e&h8_Degs�_¹•~Ž�bkf ^0ÂŒ•~Ž&h�hµ•"f�e¨£”Žgactˆac^�_�ekbk_�ekf o ac^�j—uSacb

•

bkfgŽg^�jlaco fgegbkac^�j¼uS`‚ekfg•"f tŒeg^0h8fgqS^0ŽgoÇegb"dgqSo jvek^´}�Žg^�^0•
†

fge"h

¢

egbkacs�_ŒŽga�dP•~ek^ÚuSac‰yqSbÇjve"d ac^0•~ek^0eg^

›paxŽ7•"bkf }�ek^0•

†
ekb-•"bkf _�_De”Žga�dgdgzgo o f jreŠ¿”^�_�ekb"h�{ks�f�e"•Áfgh8_0f ^À•~ekb‹jve"h�Ž�tˆ_�ek^–mpb

¢

egf _�h8}yeg_•_�e‹uSa­h�eks0eg^0•lÊ¨zgs�b"eg^0•

¢

egf t

m

¢

ogŽ�a�dÁekf ^0ekb-}:ogŽ7h�h8fgh�{gs0ek^�£”eg}yqS^0h8_�bkac}:_•f�qS^µekb"hž_ˆekf ^
†

eg_DŽ�f o t“q�•~eko oŠtnf _nŽgo ogek^í€yac^�}:_Deg^´egbkuiekacjl_

`Lf b"•~ÂLb"e"•"acušf�ekbk_�•"fge"h‘e"h–ºnegb"dgŽgs�b"ek^Ð•"f�e•€�ac^�}9_�Žg^�u�Žgs�on‰yqSbY•~ekbYekf jreg^�_�o fg{gs0ek^

•

bkfgŽg^�jlaco f�ekbkac^�jr•

änf�ekb"d |cbŒ`Lf b"•¹•~egb

¢

e"h8_�tŒ±Sjlo f�{ks0e“€yac^�}:_ÀŽg^�s0Žg^0•¹•~e&h¸m

¢

h8_�Žg^0•~h¸uSa—•~ekb¼›pa�Ž&•"bkf }´jvek`‚zgs�o _D•

mpa�d j�bkac^0•%•"fge"h�egbxºnqSbkjveks0eg^0h8`‚ekfgh�e�`‚egb"•~ek^nmpa�h8b"egf Ëxekb�^�fg{gs�_rf ^É•~Ž&hv°�q�•~ego o9tˆf _Degf ^

¢

eguiqSjvek^0•

•

b"qS_•u?•~egb-¿”^�_�ekb"h�{gs�fge"•~e¸ekbko�Žga

¢

_ˆ•~Ž&hLºnekb"dgŽgs�b"eg^µ•"fgeÁ°�q�•~eko o fgegbka~^�jÉ‰yqS^ÀåU±�{ks0egbk^0Âr`‚egog{gs0e-f ^

‰:fgeko�ek^�•~ekb–f ^µ·™Žg©�f _Dego”uš`‚egf”‰�qSbkjre&h8_Dego o _Deg^µº‚ekb"dgŽgs�b"ek^
egf ^´€yb"q

¢

ogegt§f�h8_D•,]

¢

eg^0h�q´ekbkogŽ�a

¢

_Œe&h

_�s0e"qSb"ek_�fgh�{gs“•"f�e�£‹|�{g}yd |cs�bkac^�jFt“eks�b"ekb"egbL®

¢

Ègek}:_�e�f ^�^0ekbks0Ž�o

¢

egf ^0egbL¬7uieg^0e"•

]Uf ^íe

¢

eg^0h�qÁf ^�_�ekb"e"h‘h�Žg^�_�ekbŠmnh8©0ek}:_xfgh8_L•"f�e,°�±Sj�o fg{ks�}�egf _�ÂSf ^

¢

e"h�{ks�b"z�^�}9_�egtÃ°�ŽgËxe,mpa�h�h�Ž�jreg^¸|

¢

egb

•"fge�‰�qSbko fgegjreg^0•~ek^

•

egf ogd o�z&{ks0eg^nuSa%_�b"e"dgdgek^0•



]L^�_�`Lacb"d�egf ^0e"hif ^�_�ekjlbkfgegbk_Deg^nmpo jrqSbkf _�s�tna�hvuSacbxwyo�z&{ks0eg^�bk|�{k}�d |~s�bkac^�jFac^0•U€yac^�}:_•b"e&•"a~}:_�fgqS^‚f ^

€yac^�}:_•`‚qSo }yeg^

ƒ

î

Å

ƒ

3 % �� 0� �	� � � ��
 � � � 	�� � 
 � � � � �
¬9{ks�`‚z&{gs0ek^

¢

e"h8f _•uS_U•~Ž7hyºnegb"dgŽgs�b"ek^

¢

ekf0•~egb,’Feks0Ž�^0•"o ac^�j-‰�qS^P^0ekjvŽg_�f ‰‚jvek}:bk|ctntˆ_�ek^Pwyo�z&{ks0eg^0•"•‘^

•~ekbUt“qStŒeg^�_DŽ�^0ek^ÉwÌqSbkt—`‚ekb"•~eg^¼•"f�e"h�e-•"a~b"{gs?ekf ^0eÌs0qSs0eUmp^�u�Žgs�o�‰�qS^™wyo�z&{ks0eg^�•~Žgbkjve"h8_�eko o _D•l]%h

¢

ogegf

¢

_¸uša˜ac^�_�ekb"h8a�{gs0ek^0Â%q

¢

egf ^0eÉs0±Ss0ekb"eÉ£Áe&•"ac}9_�fgqS^�•"acb"{gs¦•"fgeÉ’Fe"h8_�f tntna~^�j<•~egbÉ^0ekjvŽg_�f ‰

jvek}:bk|ctˆtn_Deg^nw�ogz&{gs0eUŽgogh5›‡a�Ž7•"b¾f }Át“±Sj�o fg{ks‚fgh8_�•

mp^�uSa~b"Ž�_Deg^Çf�h8_�uSacb,ºnegb

¢

e"h�h�egb¾ac^�j¸•~ekb5]Lbkjve

¢

^�f�h�h�e‡•"fge5jvek^0Ž�a�e0’”e&h8_�f tˆtnac^�j¸•~e"hr°�e"h‘h�dgeks�ogegb"h‹Ž�^

b"e"Ž�ogek^É»‡bkac^0•"}�±Sbk©0ekbk^0ÂD`‚eko�{ks0e�tˆf _Š•~ekt¦¬9{&Žg^�^0ekbUŽga�d jreg^0qStˆt“ek^‚`Lacb"•~ek^0•

†
Ž&h0ºnekb"dgŽgs�b"eg^™}y±S^�^�_�e-Ž�ogh0ºnegbSdgŽ�s�b"ek^–ušacb‹]U^�_�dkegbk^�ac^�jn‰�qS^–wÌeks�o tŒe&h�h8ac^�jreg^

¢

ek^�ac_�uš_0`‚ekb"•~ek^0•

†
fge5]U^�_�dkegbk^�ac^�j-‰�qS^Çmpa�h8b"egf Ëxekbk^••"acb"{ks••"fge5Ê¨Ž�s�oxekf ^0e&h‹h‘eks�b5}:o�ekf ^0eg^

Wertesa -
f�h8_Ì•~ek^�}

¢

Žgb"•

†
fge"hÌtˆ|�h�h8_�eFÈge"•~q�{gsí‰�ekbkfgd f ušfgegbk_Lac^0•­•~ekb”mpo jrqSbkf _•s�tna�hUf ^¯h�ekf ^0egbF•‘tn©�ogekt“ek^�_�fgegbka~^�j–‰�ekb"z�^0•~ekbk_

`‚ekb"•~eg^0•

3 & �
 	� � � �� � � � 	� �� �
°�±Sjlo fg{gs0e%]Uf ^0h�Žg_�ušjve

¢

f�ek_�e–h8f ^0•™f ^˜•~egb%£”ek}�qS^0h8_�b¾ac}:_�fgqS^�‰yqS^µ®

¢

È�ek}:_�ek^?uSa´h�egs0ek^0Âr`‚eko�{ks0e–Žgo�h

]Uf ^�u�eko ©�ac^�}:_�tŒe&h�h8ac^�jPf ^ÉwÌqSbktðegf ^0egbL€�ac^�}9_�`‚qSo }�eÌ‰yqSbko fgekjvek^0•
†

fge&h�eU}�Žg^�^�•"acb"{ks�Ä
†

ƒ

¬9{&Žg^�^0ekb"Â

Ž

¢

egbPŽga�{ks¯•"acbS{gs¨¬7_�ekb"e"qSjlb"Žg©�s�fgeˆeg^�_Dh8_�eks0eg^0•
†

Ž&h‹]Uf ^0h�Žg_�ušjve

¢

f�ek_Ìfgh8_-•~Ž

¢

egf0^�f�{ks�_-Žga�h�h�{gs�o fgegË~o fg{gs

f ^—•~egb™ºpfgh8a�Žgo fgh8fgegbka~^�jYuSa
h�eks0ek^0Â”h�qS^0•~ekbk^—Žga�{gs˜f ^˜`‚ekf _Degb"ekb�Žg^0Ž�o ½"_�fgh�{gs0ekb™’Feks0Ž�^0•"o ac^�j<•~egb

®

¢

Ègek}:_�e"•
†

f�e"h�eU¬9{ks�o a�h�h�dgqSo jvekbkac^�jFfgh8_vtŒ±Sjlo fg{gs0ÂD`‚ekf o

æ

X

•
†

fgeU®Fbkf j�f ^0Žgo t“e"h�h�•~Ž�_Deg^n^�f�{ks�_r‰�ekb"z�^0•~ekbk_r`‚ekb"•~eg^nac^0•

…

•¨mpa�h�h�Žgjvek^‚|

¢

ekbU•"fge

•

egf o�d o�z&{ks0eg^njvek_�b"q�dgdgek^‚`‚ekb"•~ek^‚}y±S^�^0eg^0•



]L^�_�`Lacb"d�egf ^0e"hif ^�_�ekjlbkfgegbk_Deg^nmpo jrqSbkf _�s�tna�hvuSacbxwyo�z&{ks0eg^�bk|�{k}�d |~s�bkac^�jFac^0•U€yac^�}:_•b"e&•"a~}:_�fgqS^‚f ^

€yac^�}:_•`‚qSo }yeg^

ƒ

î

„:ƒ

� � � � � � �� �6�5 �� � � � � �
•ys5ŽktŒdke¾b

†
fgh�_DŽk^iuPœ wUqša

…yŸ9Ÿ7 9¡

]Uf ^0eY•�s0Žgt“dkegb

ƒ

°�Ž7h8}�e•f�h8_�ekf ^0eŒmp^�u�Žgs�oˆjvek`Lf�{ks�_�ek_�ekb•ºneg}:_DqSb"eg^ ( ){ }  "!

# $%$

& ' (*)

w= £ £
+ ,

•

†
fge"h�eFºnek}:_�qSb"ek^

¢

e&h8f _�u�ek^íf s�bÇ¥Uek^�_�bka~tòf ^.-pÂ�a~^0••h8f ^0•ÇuSa¯•"fge&h�ektÒh8½"tnt“ek_�bkfgh�{ks0•0¬7fge

¢

f og•~eg^

tnf ^0•~e"h8_�ek^0h5ekf ^0e�’”Ž7h8fghi‰yqS^

E
•

•lh�_‹e¾f ^5ep•ys5Žgt•dkekb

ƒ

°?Ž"h�}ye

cM
a~^5•pul`nekf~€�a~^i}9_7e

›0/ �
jre¾jre

¢

ek^5Âc•�Žk^i^ˆfkh�_‹•�e¾b0€UdkŽ"•p‰yqš^
›

^5Ž"{ksˆ’Úe¾f ^5e0m‡^5e¾f ^5Žk^5•�ekb¾bSe¾f s�a�^�jÁ‰yqš^Pºˆek}9_7qšbSek^ 1

2 3

� 4Î
5 6

•Sfke0‰yqš^
›

^5Ž"{ks
�

d |~sibSe¾^

æ

798

:;:

<>=

?A@ BDC

Î

= EGF H

†
fke0·Éqih8_7ek^

\
uša~tG•Sa~bS{¾siogŽkaxdkek^••�e"h�€ÌdkŽ"•�eSh IKJ

`
h�f ^5•

¢

eSh�{¾sib¾fke

¢

e¾^ŒŽkogh

æ

L

M N O

P�Q RSR

R

TVU W

w
=

=

†
ŽkbSŽkaxhŠe¾b¾j�f

¢

_Ìh�fk{ksŒd |~bp•Sfkep•ys5Žgt•dkekb

ƒ

†
fkh8_7Žg^iu

3

�

æ

XZY\[ ] ^

_�`

a b ced

f g h

=

»nŽ

¢

bkfgego

ƒ

»‡b"Žg©�s

†
ekbÇ»nŽ

¢

bkfgego

ƒ

»‡b"Ž�©�sÚç�»ˆ»pè

¢

e"h8_�eks�_‚Ž�axh-Žgo o�ek^í·–Žg^�_�ek^ ikj

�
uš`Lfgh‘{ks0ek^•uš`‚ekf0€yac^�}:_�ek^

�

/"l

�
ekf ^0egb

€yac^�}:_�`‚qSo }�e
`

Â�•~ekb"ek^Œ‰yegb

¢

f ^0•~ek^0•~ep·%acjvekoxtˆf _-•~egtÐ}:ogegf ^0h8_�t“±Sj�o f�{ks0egt
†

acb"{ks�t“e"h�h�egb‡}yegf ^0eg^

Žg^0•~egb"ek^n€�ac^�}9_,ekf ^0h�{gs�o fgegË~_D•

•šh�q

ƒ

®

¢

ekb"d ogz&{gs0e

]Uf ^0eÌ•šh�q

ƒ

®

¢

egbSd o�z&{ks0enm‹fgh8_‡ekf ^0egbU}�qS^�_�f ^�acfgegbko fg{gs0ek^™wyo�z&{gs0e
›

Ž�^�jreg^0zgs0ekbk_�•�Í
†

Ž

¢

ekf�`Lf b"•™d |cb-•"fge

mp^�^0zgs0egbkac^�j™•~ekb5wyogz7{ks0e
›

eg^�_�h�{ks�fge&•~ek^0Â~q

¢

•"fge5]%{k}�eg^­ç9f ^•h�eko _�ek^0eg^PwÌzgo ogek^••"fge5·–Žg^�_�ek^�èUegf ^0e&h

£”ŽgactŒegogegtŒeg^�_De&h¨q

¢

egbks0Žgo

¢

q�•~ekb?ac^�_Degbks0Žgo

¢

•~ekb?wyogz7{ks0e
›

o fgekjvek^0•
†

fgeµŽga�dÀ•Sf�e"h�e�Ê¨egfgh�e

ekª�_�b"Žgs�fgegbk_De;®

¢

egb"d o�z&{ks0e¨`Lf b"•Ã•šh�q

ƒ

®

¢

egb"d ogz&{gs0e.m¨jreg^0Žg^�^�_�• Î—œ ä“eSh

…yŸ9Ÿ

Ä

¡

†
ekb

¢

ek}�Žg^�^�_�e"hž_De

ºnekbk_�b"ek_�ekb�ušacb�]Uª:_�b"Žg}:_�fgqS^“egf ^0egbLh�qSog{gs0eU®

¢

egb"d o�z&{gs0exf�h8_Š•~ekb�°�Žgb"{ks�f ^�jP•�a

¢

e"himpo jrqSbkf _•s�tna�h�•



]L^�_�`Lacb"d�egf ^0e"hif ^�_�ekjlbkfgegbk_Deg^nmpo jrqSbkf _�s�tna�hvuSacbxwyo�z&{ks0eg^�bk|�{k}�d |~s�bkac^�jFac^0•U€yac^�}:_•b"e&•"a~}:_�fgqS^‚f ^

€yac^�}:_•`‚qSo }yeg^

ƒ

î

ñ:ƒ

°�Žgb"{gs�f ^�jP•�a

¢

e"hi€ybkf ^�uSf ©Éœ åU•

…�Ÿ:Ÿ

Ó

¡

†
Ž&hv€�bkf ^�uSf ©n_�ekf o _Šh8f�{ks‚f ^

„

¬c{gs�bkf _�_DeUŽ�a�d

æ

X

æ

¿F^�_Degbk_Degf o ac^�jP•~e&hv£”Žgact“e"hif ^‚j�o�ekfg{gs�tŒz�Ë~f jvexºnqSªregocac^0•UÊ¨Žgs�oyekf ^0e"h5¬7_DŽ�bk_

ƒ

ºnqSªreko�h�•

2: Für jede Ecke eines Voxels wird entschieden, ob sie innerhalb der Oberfläche 

(Wert <= Isowert) oder außerhalb der Oberfläche (Wert > Isowert) liegt. 

 
3: Erstellen eines Index 

4: Benutzen einer Look-up Table, in der alle Kantenkombinationen gespeichert sind.
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egfxtŒŽ�ª�f tŒŽ�ogÂ�h‘q�dkegbk^Yh8fge
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1 0 0 0

0 cos sin 0
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- a aq r

s t

£”qS_DŽ�_•fgqS^nact¦•"fge�½

ƒ

mˆ{ks5h�e

æ

y

cos 0 sin 0

0 1 0 0
R ( )
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¬&}yŽko fge¾b¾a~^ij”a�t

l æ       

x

y

z

0 0 0

0 0 0
S( )

0 0 0

0 0 0 1

l
o p

q r

lq r

l = q r

lq r

s t

 

 
Die inversen Matrizen der Transformationen: 
 

1T( ) T( )-n = - n , 1S( ) S(1 )-l = l , R ( ) R ( )a = - a  
Somit entfällt die aufwendige Berechnung der inversen Matrizen.
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Menüpunkt „Testset“  
Er enthält ideale Testkörper, welche zum Testen des Algorithmus verwendet werden. 

 

Menüpunkt „File“  

Enthält die Menüpunkte zu Laden der vrml-Files und alle Einzelschritte des 

Algorithmus zum Ausführen. Ebenso ist die gesamte Ausführung aller Schritte 

möglich. Ebenso wird die Möglichkeit zum Speichern des Ergebnisses angezeigt. 

 

Vorschaufenster 

Das Vorschaufenster zeigt die zu untersuchende Punktwolke. Mittels der Regler auf 

der rechten Seite kann vergrössert, verschoben und rotiert werden. 

 

Karteireiter „Optionen“  

Hier kann zur näheren Betrachtung der Punktwolke zwischen polarer und kartesischer 

Darstellung umgeschaltet werden. 

 

Karteireiter „Darstellung“  

In dem Karteireiter Darstellung kann zwischen 3D-Ansicht und auf die x-y-Ebene 

projizierter 2D-Ansicht gewählt werden. 

 

Karteireiter „Matchview“  

Dieser Karteireiter bietet die Möglichkeit, zwischen zusammengeführter und 

Originalpunktwolke interaktiv zu vergleichen 

 

Karteireiter „Status“  

Ein einfaches Ausgabefenster, in dem die Quadrikenergebnisse der betrachteten 

Punkte, das Ergebnis der Fehlerfunktion und die Ergebnisquadriken ausgegeben 

werden. 
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