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ÿ�Ø�ÎrÏ�Ë�Ö�Ï¢ÒÔÏ�æ�Ë!×�Ø�Ð¤ã¤ÓÔÐ�Ð�ÒáÏ�ÏRÐ�ÕUÏRÛ�Ù�æ	Ë�Ö�Ï�Ý!×�Ø�Ð¤Ö�×¡ßUÏ�ÚiÏRÏrØ
Ð�ÏrË�ÏGÎ�Ë�ÏGÐ1×;Û�ÏR×�Ì Î Ö7ÓÔÛ=Î�Ù�ØiÐ�Í�Î�Ë-ÏRÐ¤Ù�ßUÏrÌPË�Ö�Ï2ÒáÏræ�Ë�æ²×UÎ�Ï�Ù�æ	Ë-Ö�Ï
ÝX×�Ø�Ð�æ�ÙUÌ�Ë�Ö�Ï�ÙUÚ�Û�ÏrÌ-ß�ÏRÐ�Ú�×�Ø�Ð#ÏRÐ�ÕUÏRÛRç � ÏRÎR×�Í�Û�Ï¸Ë�Ö�Ï�Ú�×�Ø�Ð
ÏGÐ�Õ�ÏGÛ2×�Ì-Ï�Ù�Ì�Ë�Ö�ÙUÕ�ÙUØ�×�Ò^Ë�Ù¤Ë-Ö�Ï;ÝX×�Ø�Ð�ÏGÐ�Õ�ÏGÛXË�Ö�ÓÔÛ2Û�ÏR×�Ì-Î Ö�Ó�Û
ÎrÙ�Ø�Ð�ÍiÎ�Ë�ÏGÐ¤×�ÒÔÙ�Ø�Õ¸ÒáÓÔØ�ÏGÛ8Ù�æ^ä�Ó©ë�ÏRÒÔÛ8äi×�Ì ×�ÒÔÒáÏRÒUË-Ù¬Ë�Ö�Ï2Ð�Ï�Ë�ÏGÎ�Ë-ÏRÐ
ÒÔÏ�æ�Ë¢ÏGÐ�Õ�Ï¬ä�Óáë�ÏrÒ�Û�Ù�æ3Ë�Ö�Ï;Ý!×�Ø�Ð�ç�òXÖ�Ï;×�ÒÔÕ�Ù�Ì-ÓáË�Ö�ãðÓ�Û2Û�Óáã¤ÓÔÒÔ×�Ì
Ë-Ù�Ë-Ö�×�Ë2ä�Ì�ÏGÛ¾ÏRØUË-ÏRÐ�ÓáØ#Ë-Ö�Ï�ä�Ì-Ïrß�ÓáÙUÍ�Û�Û�ÏRÎ�Ë-ÓáÙUØ9ç
������� � � �"!#� �
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òXÖ�Ï=äiÙJÛ¾ÓáË�ÓÔÙ�ØwÙ�æ�Ë�Ö�Ï�ÝX×�Ø�Ð¬ÓÔØ;Ë-Ö�Ï�Ý!Ù�Ì-ÒÔÐ¬Ó�Û3Ð�Ï�Ë-ÏrÌ-ã7ÓÔØ�ÏGÐ�Ú�à
Ü�ØiÐ�ÓáØ�Õ�Ë�Ö�Ï=äiÙJÛ¾ÏAË�Ö�×�Ë)Ó�Û$Î�ÙUØ�Û�ÓÔÛ¾Ë�ÏRØUË)Ý�Ó©Ë-Ö¬Ë�Ö�Ï!Ð�Ï�Ë-ÏRÎ�Ë-ÏRÐ�ß�ÓáÑ
Û�Í�×�Ò9æ�ÏR×�Ë-Í�Ì-ÏRÛRç�òXÖ�ÏRÛ�Ï¸æ�ÏR×�Ë�Í�Ì-ÏRÛRé�Ø�×�ã7ÏRÒáàtË�Ö�ÏwÝ!×�Ø�ÐtÏGÐ�Õ�ÏGÛ

×�Ø�Ð¤Ë�Ö�Ï¢ÏRÐ�Õ�ÏRÛ�Ù�æ�Ë-Ö�Ï�Úi×�Ø�Ð1ã1×�Ì�õ�ÓÔØ�ÕUÛRé�ä�Ò�×�ÎrÏ¢Î�ÙUØ�Û¾Ë�Ì ×�ÓÔØUË Û
ÙUØ<Ë�Ö�Ï¸ä^ÙUÛ�ÓáË�ÓÔÙ�ØtÙ�æ$Ë-Ö�Ï¬Ý!×�Ø�Ðt×�Ø�ÐtÓÔØ�ÎrÙ�ã�Ú�ÓáØi×�Ë�ÓÔÙ�Ø#×�ÒÔÒáÙ�Ý
Ë-Ö�Ïwä^ÙUÛ�Ï�Ë�Ù�ÚiÏ7Î�ÙUã7ä�ÒáÏrË�ÏrÒÔà�Ð�Ï�Ë-ÏrÌ-ã7ÓÔØ�ÏGÐ�ç¢òXÖ�Ï7Î�Ù�ã¤ä�ÒÔÏ�Ë-Ï
ä�Ì-Ù�Î�ÏGÐ�Í�Ì-Ï¸ÎR×�Ø#ÚiÏ;Û�Í�ã¤ã1×�Ì-Ó SRÏRÐ#×�Û!æ�Ù�ÒÔÒÔÙ�Ý2Û $
ïUçXòXÖ�Ï � § ���	���å�e£h���©¨¡��� Ë-Ö�×�Ë�ÎrÙ�ØJË-×�ÓáØ\Ë�Ö�ÏåÐ�Ï�Ë�ÏGÎ�Ë-ÏRÐ
ÝX×�ØiÐ�ÏRÐ�ÕUÏRÛP×�ØiÐ;ÝX×�Ø�ÐwÚ�×�Ø�ÐwÏRÐ�ÕUÏRÛP×�Ì-Ï=Ð�Ï�Ë�ÏRÌ�ã¤ÓÔØ�ÏRÐ9ç

ü�çXòXÖ�Ï�ÝX×�Ø�Ðh×�ë�Ó�Û�Ó�Û¤Ð�Ï�Ë-ÏrÌ-ã¤ÓáØ�ÏGÐ5æ�Ì-Ù�ã�Ë-Ö�Ï�ä�Ò�×�Ø�Ï#Ù�æ
Û�ÓÔÕ�ÖJË�Ø�Ù�Ì-ã1×�Ò�Ûrç

��çXòXÖ�Ï*ä�Ò�×�Ø�ÏGÛ<Ù�æwÛ�ÓÔÕ�ÖJË<æ�Ù�ÌtË�Ö�ÏMÝ!×�Ø�ÐbÏRÐ�Õ�ÏRÛt×�Ì-Ï*Ì�ÏrÑ
Ð�Ï�Ë�ÏRÌ�ã¤ÓÔØ�ÏRÐMÍ�Û�ÓáØ�Õ�Ë-Ö�Ï<Ð�ÓÔÌ�ÏGÎ�Ë-ÓáÙUØMÙ�æ�Ë�Ö�Ï<×�ë�ÓÔÛ�×UÛ¬×�Ø
×UÐ�Ð�ÓáË�ÓÔÙ�Ø�×�Ò9Î�ÙUØ�ÛeË-Ì-×�ÓáØJËGç
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�¾£;���©¨¡��� ä�×�Û-Û�ÓáØ�Õ<Ë�Ö�Ì-Ù�Í�ÕUÖºæ�ÏR×�Ë�Í�Ì-ÏRÛ¢Ù�ØºË-Ö�Ï7Ý!×�Ø�Ð�Ù�æ
õ�Ø�Ù�Ý�Ø�Û�Ïrä�×�Ì-×�Ë�ÓÔÙ�Ø9ç

í�ç ñ Û�ÏR×�Ì-Î ÖMÓáØ/ÎrÙ�Ø�Ð�ÍiÎ�Ë�ÏGÐ*æ�ÙUÌ¬Ë�Ö�Ï1ä^ÙUÛ�ÓáË�ÓÔÙ�Ø�Û¬Ù�æ=Ë-Ö�ÏRÛ�Ï
æ�ÏG×�Ë-Í�Ì�ÏGÛ$×�ÒáÙUØ�ÕXË�Ö�Ï=ÒáÓÔØ�ÏGÛ$Ù�æ�Û�ÓÔÕ�ÖJË9Ë�Öi×�Ë3×�Ì�Ï=Î�Ù�ØiÛ¾Ó�ÛeË-ÏrØJË
Ý�ÓáË�Ö�Ë�Ö�Ï�õ�Ø�Ù�Ý�Ø/æ�ÏG×�Ë-Í�Ì�Ï�Û�Ïrä�×�Ì-×�Ë�ÓÔÙ�Ø�ÛRç~òXÖ�ÓÔÛ7Õ�ÓÔß�ÏGÛ
Ë-Ö�Ï�ÝX×�Ø�Ð�äiÙJÛ¾ÓáË�ÓÔÙ�Ø$ç

��×UÎ ÖvÙ�æwË-Ö�Ï5ÛeË-Ì-×�ÓáÕUÖJË#ÏGÐ�Õ�ÏGÛ�Ù�æwË-Ö�Ï/ÝX×�Ø�Ð�×�Ø�ÐvË-Ö�Ï
Û¾Ë�Ì ×�ÓÔÕ�ÖJË$ÏGÐ�Õ�ÏGÛ$Ù�æ�Ë�Ö�Ï!Ú�×�ØiÐ;ã1×�Ì-õ�ÓáØ�ÕJÛ9ÒÔÓáÏ=ÓáØ�ä�Ò�×�Ø�ÏGÛ$Ý�Ö�Ó�Î Ö
ä�×UÛ�Û2Ë�Ö�Ì-Ù�Í�Õ�Ö�Ë�Ö�ÏwÙ�ä�Ë�Ó�Îr×�Ò3Î�ÏRØUË-ÏrÌ�Ù�æ8Ë�Ö�Ï�Îr×�ã¤ÏrÌ ×�ç2è¢Û�ÓÔØ�Õ
Ë-Ö�Ï¢ä^ÙUÛ�Ó©Ë-ÓáÙUØ�Û=Ù�æ	Ë�Ö�Ï¬Ð�ÏrË�ÏRÎ�Ë�ÏGÐ1ÏRÐ�ÕUÏ¢ä�Óáë�ÏrÒ�Û=×�Ø�Ð7Ë�Ö�Ï¸ÎR×�ã7Ñ
ÏRÌ-×*ÎR×�ÒÔÓáÚ�Ì-×�Ë�ÓÔÙ�Ø/ÓÔØ�æ�Ù�Ì-ã1×�Ë�ÓÔÙ�Ø�Ë-Ö�ÏRÛ�Ï � § ���	���º�e£t���©¨G��� ÎR×�Ø
Ú^Ï�Ð�ÏrË�ÏRÌ�ã¤ÓÔØ�ÏRÐ5×�Ø�Ð/Ì-Ïrä�Ì-ÏRÛ�ÏrØJË-ÏRÐ�Ú�à~Ë�Ö�ÏRÓáÌ7Ø�Ù�Ì-ã1×�Ò=ß�ÏRÎ�Ñ
Ë-Ù�Ì Ûrç°òXÖ�Ï~ä�ÒÔ×�Ø�ÏRÛ�Ù�æ7Û¾ÓÔÕ�ÖJË�äi×�Û-Û¾ÓÔØ�Õ5Ë-Ö�Ì-Ù�Í�ÕUÖ�Ë�Ö�Ï~ÒÔÏ�æ�ËRé
ã¤Ó�Ð�Ð�ÒÔÏ�×�ØiÐ¤Ì�ÓÔÕ�ÖJË�ÏGÐ�Õ�ÏGÛAÙ�æ�Ë-Ö�Ï¢ÝX×�ØiÐ1×�Ì-Ï2ä�×�Ì ×�ã¤ÏrË�ÏrÌ-ÓTSrÏRÐ
Ú�àZØ�Ù�Ì-ã¤×�ÒAß�ÏGÎ�Ë-Ù�Ì Û '�� é ' < ×�Ø�Ð '�
 Ì�ÏGÛ¾ä^ÏRÎ�Ë�ÓÔß�ÏrÒÔà�çºÊ�ÓÔã7ÑÓÔÒÔ×�Ì�ÒÔà�é=Ë�Ö�Ï*ä�Ò�×�Ø�ÏGÛ¤Ù�æ;Û¾ÓÔÕ�ÖJË<ä�×UÛ�Û�ÓÔØ�Õ~Ë�Ö�Ì-Ù�Í�ÕUÖ�Ë-Ö�Ï*Ú�×�Ø�Ð
ÏGÐ�Õ�ÏGÛ=×�Ì�Ï�ä�×�Ì ×�ã¤Ï�Ë-ÏrÌ-Ó SRÏRÐ1Ú�à¤Ø�ÙUÌ�ã1×�Ò	ßUÏRÎ�Ë-Ù�Ì Û ' K é ' M é '��×�Ø�Ð '�� çtòXÖ�Ó�Û�Ø�Ù�Ë ×�Ë-ÓáÙUØMÓ�Û�ä�Ì-ÏRÛ�ÏrØJË�ÏGÐZÓÔØXR3ÓáÕUÍ�Ì-Ï ��ç R�ÙUÌÏG×�Î Ö;ä�Óáë�ÏrÒ�� � Ë�Ö�×�Ë3ÒÔÓáÏGÛ3Ù�ØwÙUØ�Ï!Ù�æ�Ë-Ö�ÏRÛ�Ï=ÒÔÓÔØ�ÏR×�Ì)ÓÔã1×�Õ�Ï=æ�ÏR×�Ñ
Ë-Í�Ì�ÏGÛ3Ë�Ö�Ï2ÎR×�ã¤ÏrÌ ×¸Îr×�ÒÔÓÔÚ�Ì-×�Ë�ÓÔÙ�ØwË-×�Ú�ÒáÏXä�Ì-Ù�ß�ÓÔÐ�ÏGÛP×�Ð�ÓáÌ-ÏRÎ�Ë�ÓÔÙ�Ø
ßUÏRÎ�Ë-Ù�Ì�Ë�Ö�×�ËXÒÔÓÔÏRÛ!ÓáØtË�Ö�Ï�×�ä�ä�Ì-Ù�ä�Ì-ÓÔ×�Ë�Ï2ä�ÒÔ×�Ø�Ï�Ù�æ)Û�ÓáÕUÖUËGç8òXÖ�Ï
ä�Ò�×�Ø�Ï�Ù�æ�Û¾ÓÔÕ�ÖJË¤Ø�Ù�Ì-ã1×�ÒXÓ�ÛwË-Ö�ÏrØbÐ�ÏrË�ÏrÌ-ã¤ÓáØ�ÏRÐhÚJà�ÜiØ�Ð�ÓÔØ�Õ
Ë-Ö�Ï�ßUÏRÎ�Ë�Ù�Ì¢Ë�Ö�×�Ë¸Ó�Û�Ù�Ì�Ë�Ö�ÙUÕ�Ù�Øi×�Ò9Ë-Ù�×�ÒáÒ3Ù�æAË-Ö�ÏRÛ�Ï¤Ð�ÓáÌ-ÏRÎ�Ë�ÓÔÙ�Ø
ßUÏRÎ�Ë-Ù�Ì ÛAÚ�à<×;ÒÔÏR×UÛeË�Ñ·Û-êJÍ�×�Ì-ÏRÛ�ã¤Ï�Ë�Ö�Ù�Ð9çAòXÖ�Ï¸Ð�Ï�Ë-×�ÓáÒ�Û!Ù�æ9Ë-Ö�Ó�Û
×�Ì�Ï¸ä�Ì-ÏRÛ�ÏrØJË�ÏGÐtÓÔØ ñ ä�ä^ÏrØ�Ð�Ó©ë ñ ç
D¸ÓÔß�ÏrØ�Ë�Ö�×�Ë¤Ë�Ö�Ï#ÏRÐ�ÕUÏRÛ7Ù�æ¢Ë�Ö�Ï#Ý!×�Ø�Ð5Ì-Í�Øhä�×�Ì ×�ÒÔÒáÏRÒ�Ë-Ù

Ë-Ö�Ï<ÝX×�Ø�Ð/×�ë�Ó�ÛRé)Ë-Ö�Ïtä�ÒÔ×�Ø�Ï<Ù�æ2Û�ÓáÕUÖJËwØ�Ù�Ì-ã1×�Ò=ß�ÏRÎ�Ë�ÙUÌ-Û¬æ�ÙUÌ
Ë-Ö�ÏMÝX×�ØiÐåÏRÐ�Õ�ÏRÛ�Ý�ÓÔÒáÒ�Ú^ÏMÙUÌ¾Ë-Ö�Ù�ÕUÙ�Ø�×�Ò2Ë-Ù�Ë-Ö�Ï/×�ë�ÓÔÛRç�ó®Ø
ä�Ì-ÓÔØ�Î�ÓÔä�ÒÔÏ¬Ë�Ö�ÏRØ9é�Ë-Ö�Ïw×�ë�Ó�Û¢Ð�ÓáÌ-ÏRÎ�Ë�ÓÔÙ�ØºÎr×�ØºÚiÏ;ÏGÛeË-Óáã1×�Ë�ÏRÐº×UÛ
Ë-Ö�Ï<Î�Ì-ÙUÛ-Û¸ä�Ì�Ù�Ð�ÍiÎ�Ë�Ù�æX×�Ø�àºËeÝ!Ù#Ù�æ�Ë-Ö�ÏRÛ�Ï1Ø�Ù�Ì-ã1×�Ò�Û¬×�Ø�Ð~×
Ú^Ï�Ë�Ë�ÏrÌ1ÏGÛeË-Óáã1×�Ë�Ï�ã1×�Ð�Ï�Í�Û�ÓáØ�Õ~×�ÒáÒXË-Ö�Ì�ÏRÏ - ×�ÕJ×�ÓÔØ�Ì-Ï�æ�ÏRÌ�Ë-Ù
ñ ä�äiÏRØ�Ð�Óáë ñ .�çðó®Øoä�Ì ×�Î�Ë�Ó�Î�ÏZË�Ö�Ï�ÏRÛ¾Ë�ÓÔã1×�Ë-ÏMÙ�æ;Ë�Ö�Ï�×�ë�Ó�Û
Ð�ÓÔÌ-ÏRÎ�Ë-ÓáÙUØZæ�ÙUÌ�ã¤ÏGÐ*Ë-Ö�ÓÔÛ;Ý!×¡à*Ó�Û�Û�ÏrØ�Û�Ó©Ë-ÓáßUÏ7Ë�Ù*Û�ã¤×�ÒáÒ8ÏRÌ�Ì-Ù�Ì Û
ÓÔØ�Ë�Ö�Ï=ÏGÛeË-Óáã1×�Ë-ÓáÙUØ�Ù�æ�Ë-Ö�Ï=ä�ÒÔ×�Ø�ÏRÛ)Ù�æ�Û�ÓáÕUÖJËRé¡ÒÔ×�Ì�ÕUÏrÒÔà¢Ú^ÏRÎR×�Í�Û�Ï
Ë-Ö�ÏXä�ÒÔ×�Ø�ÏRÛ3Ù�æ^Û�ÓáÕUÖUË8×�Ì-ÏXÎ�ÒÔÙUÛ�Ï�Ë-Ù�Ú^ÏrÓÔØ�Õ¬ä�×�Ì ×�ÒÔÒÔÏrÒEç)òXÖ�Ï�×�ë�Ó�Û
ÏGÛeË-Óáã1×�Ë-ÓáÙUØ5Ó�Û�ÓÔã¤ä�Ì-Ù�ß�ÏRÐ5ÚJà/ÓÔØJË�Ì-Ù�Ð�Í�Î�ÓÔØ�Õ~×�Øh×UÐ�Ð�ÓáË�ÓÔÙ�Ø�×�Ò
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(a) End view of wand (b) Side view of wand
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 éiä�×�Û-Û¾ÓÔØ�Õ7Ë�Ö�Ì�ÙUÍ�Õ�Ö#Ë�Ö�ÏwÎr×�ã7ÏRÌ-× M ÎrÙ�ØJË-×�ÓáØ�ÓáØ�Õ¤Ë-Ö�Ï;ÒÔÏ�æ�ËGé
ã¤Ó�Ð�Ð�ÒÔÏ7×�Ø�Ð*Ì-ÓáÕUÖJË�ÏRÐ�Õ�ÏRÛ�Ù�æ�Ë�Ö�Ï7Ý!×�Ø�Ð�ç�òXÖ�Ï7ß�ÏGÎ�Ë�ÙUÌ��bÓ�Û
ä�×�Ì-×�ÒáÒÔÏrÒ=Ë�Ù~Ë-Ö�Ï�Ý!×�Ø�Ð�Û�ÓÔÐ�Ï�Ú�×�Ø�ÐhÏRÐ�ÕUÏRÛRç - Ú).7òXÖ�Ï#æ�ÙUÍ�Ì
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òXÖ�Ó�Û�ÓÔÛwË�Ö�Ï�ß�ÏGÎ�Ë�ÙUÌ�Ë�Öi×�Ë¤ÓÔÛwä�×�Ì ×�ÒÔÒáÏRÒAË-Ù*Ë�Ö�ÏtÝX×�Ø�Ð�Ú�×�Ø�Ð
ÏGÐ�Õ�ÏGÛ<×�Ø�Ðbã1×¡àùÚiÏMÐ�Ï�Ë-ÏrÌ-ã7ÓÔØ�ÏGÐbæ�Ì�ÙUã Ë-Ö�ÏZÝX×�Ø�ÐùÚ�×�Ø�Ð
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ß�ÓÔÙ�Í�Û8ÎR×�ä�Ë-Í�Ì�ÏGÐ7Óáã1×�ÕUÏXæ�Ì-×�ã¤Ï�Ó©ËAÓ�Û8Ø�ÏGÎ�ÏRÛ-Û-×�Ì-à�Ë�Ù�ÏGÛeË-Óáã1×�Ë-Ï
Ë-Ö�Ï1äiÙJÛ¾ÓáË�ÓÔÙ�Ø�Ù�æ=Ë-Ö�Ï1Ý!×�Ø�Ð~×�Ë�Ë�Ö�Ï1ÓáØ�Û¾Ë-×�Ø�Î�Ï¤Ë-Ö�Ï<Û�Ö�×�Ð�Ù�Ý
ÏGÐ�Õ�Ï#Ý!×UÛ¤×�Ë1ÏR×UÎ Ö�ä�Óáë�ÏrÒEç � à/ã1×�õ�ÓÔØ�ÕZË-Ö�Ï*×�Û-Û�Í�ã¤ä�Ë�ÓÔÙ�Ø
Ë-Ö�×�Ë7Ë�Ö�Ï�ÝX×�Ø�Ð�ÓÔÛ7ã¤Ù�ß�ÓáØ�ÕM×�Ë1×~Î�Ù�ØiÛeË ×�ØJË7ßUÏrÒÔÙ�Î�ÓáËeà�×�Ø�Ð
Ë-Ö�×�Ë)Ë�Ö�Ï!Û¾Í�Ì�æ²×�ÎrÏAÓ�Û)×�ä�ä�Ì-Ù¡ë�ÓÔã1×�Ë-ÏrÒÔà¢ä�Ò�×�Ø�×�Ì$Ù�ßUÏrÌ�Ë-Ö�Ï=Û�ã1×�ÒÔÒ
Ð�Ó�Û¾Ë-×�ØiÎ�Ï;Ë-Ö�Ï7Ý!×�Ø�Ðºã¤Ù�ß�ÏGÛ2Ú^Ï�ËeÝ!ÏrÏrØZÓáã1×�ÕUÏ;æ�Ì ×�ã¤ÏRÛ¢Ë�Ö�ÏrØ
Ë-Ö�Ï�Ë�ÓÔã¤Ï¢×�ËAÝ�Ö�ÓÔÎ Ö¤Ë-Ö�Ï2ÝX×�Ø�Ð7ä�×UÛ�Û�ÏRÛPÏG×�Î Ö¤ä�Óáë�ÏRÒ�Ó�ÛAÒÔÓáØ�ÏG×�ÌGç
ó®Ø~Ë�Ö�ÓÔÛ�ÓÔØ�Û¾Ë-×�Ø�Î�Ï1ÓáËwÓ�Û;Û¾Í Q1ÎrÓáÏRØJË�Ë�ÙºÒÔÓáØ�ÏG×�Ì-ÒáàMÓáØJË-ÏrÌ-äiÙUÒÔ×�Ë�Ï
Ë-Ö�Ï�Ð�Ïrä�Ë-Ö�Ù�æPÏR×�Î Ö�ä�Óáë�ÏRÒ	æ�Ì�ÙUã�Ë�Ö�Ï;Î�Í�Ì-Ì�ÏRØJË�Û�Ö�×UÐ�Ù�ÝåÏRÐ�Õ�Ï
ä^ÙUÛ�Ó©Ë-ÓáÙUØ�Ú�×UÎ õ~Ë�ÙMË�Ö�Ï�ä�Ì-Ïrß�ÓÔÙ�Í�Û7Û¾Öi×�Ð�Ù�Ý�ÏGÐ�Õ�Ï#äiÙJÛ¾ÓáË�ÓÔÙ�Ø$ç
òXÖ�Ó�Û�×�ÒÔÒÔÙ�Ý2Û=ÎR×�Ò�Î�Í�Ò�×�Ë-ÓáÙUØ�Ù�æ3×�Ì-×�Ø�Õ�Ï¸ß�×�ÒÔÍ�Ï�×�Ë�ÏR×UÎ Ötä�Óáë�ÏrÒEé
Ø�Ù�Ë=ôeÍiÛeË;×�Ë¬ä�Óáë�ÏrÒ�Û�Ý�Ö�ÏrÌ-Ï7×#Û¾Öi×�Ð�Ù�Ý ÏGÐ�Õ�Ï�ÓÔÛ¬Û�ÏrÏrØ$çwòXÖ�Ó�Û
×�ÒáÒÔÙ�Ý2Û¸ãwÍ�Î Ö~æ²×�Û¾Ë�ÏRÌ�Ì-×�Ø�Õ�Ï¤ÓÔã1×�Õ�Ï1×UÎrêJÍ�Ó�Û¾ÓáË�ÓÔÙ�Ø~Ë�Öi×�Ø �Rµ ¨Jµ
ú üGý¢Ý�Ö�ÏRÌ�Ï�ã�Í�Ò©Ë-Óáä�ÒáÏ�ÓÔã¤×�Õ�Ï#æ�Ì ×�ã¤ÏRÛ1×�Ì�Ï#Ø�ÏrÏGÐ�ÏRÐb×�Ë¤ÏG×�Î Ö
ä�Óáë�ÏrÒEç �ºÙUÌ�ÏRÙ�ß�ÏRÌRé3×�ÛwËeÝ=ÙZÛ�Ö�×UÐ�Ù�Ý°ÏRÐ�ÕUÏRÛw×�Ì�Ï�Ù�Ú�Û�ÏrÌ-ß�ÏGÐ�é
Ë-Ö�ÏrØ5ÏG×�Î Ö5ä�Ó©ë�ÏrÒ!Õ�ÏrË-Û¤üºÏGÛeË-Óáã1×�Ë-ÏRÐ/Ì ×�Ø�Õ�Ï<ß�×�ÒÔÍ�ÏGÛwÝ�Ö�Ó�Î Ö
×�Ì�Ï¬×¡ß�ÏRÌ-×�Õ�ÏRÐ9ç
����� �! �
 � � � ����� ���
�~ÏXÛ�Ö�Ù�Ý/Ë-Ö�Ì-ÏrÏ!Ï�ë�äiÏRÌ�ÓÔã¤ÏrØJË-Û3Ö�×¡ßUÏ=Ú^ÏrÏRØ7ÎrÙ�Ø�Ð�Í�Î�Ë-ÏRÐ�Ë-Ù

Ð�ÏRã¤Ù�Ø�Û¾Ë�Ì ×�Ë-Ï�Ë�Ö�Ï�þ�Ïrë�ÓÔÚ�ÓÔÒáÓáËeà<×�ØiÐt×�ÎRÎ�Í�Ì ×�ÎràwÙ�æ9Ë�Ö�Ï¸ÓÔã7ä�ÒáÏrÑ
ã¤ÏrØJË-ÏRÐ5Û�à�ÛeË-Ïrã�çZó®ØhÏR×�Î Ö5ÎR×�Û�Ï1Ë�Ö�Ï#ÎR×�ä�Ë-Í�Ì�ÏGÐ5Û�ÏRêJÍ�ÏrØiÎ�Ï
Ó�Û=×�ä�ä�Ì-Ù¡ë�Óáã1×�Ë-ÏrÒÔà �Uî�æ�Ì ×�ã¤ÏRÛ=ÒÔÙ�Ø�Õ7×�Ø�Ð1ÏG×�Î Ö1æ�Ì ×�ã¤Ï�Ö�×�Û!×
Ì-ÏRÛ�Ù�ÒÔÍ�Ë�ÓÔÙ�ØºÙ�æ!í�ï¡ü¤Ú�à*í�ïGü1ä�Ó©ë�ÏRÒÔÛRç�òXÖ�ÏwÒÔÓáÕUÖJË¬Û�Ù�Í�Ì Î�ÏwÓÔÛ¸×
Û¾Ë-×�Ø�Ð�×�Ì Ð<Öi×�ÒÔÙ�Õ�ÏRØtÌ-ÏR×UÐ�ÓáØ�Õ7ÒÔÓÔÕ�ÖJË�Ú�Í�ÒÔÚ�Û�Ïräi×�Ì ×�Ë�ÏGÐ<Ú�à*ï�
Uî
ã¤ã æ�Ì�ÙUã Ë�Ö�Ï7Îr×�ã¤ÏRÌ-×�é�Ý�Ö�Ó�Î Ö*Ó�Û�×�ÛeË ×�Ø�Ð�×�Ì-Ð � ñ#" ÎrÙ�ÒÔÙ�Ì
ÎR×�ã¤ÏrÌ ×tÝ�ÓáË�Ö5×�ï�
�ã7ãöæ�Ù�Îr×�ÒAÒáÏRØ�Õ�Ë-Ö�ÒáÏRØ�Ûrç�òXÖ�Ï<Ì-ÏRÛ�Í�Ò©Ë Û
æ�ÙUÌ9Ë�Ö�Ï�Ü�Ì Û¾Ë$ËeÝ!Ù¢Ï�ë�ä^ÏrÌ-Óáã¤ÏRØUË Û)×�Ì�Ï�ä�Ì�ÏGÛ¾ÏRØJË�ÏRÐ;ÓáØ>R3ÓÔÕ�Í�Ì-ÏRÛ3í
×�Ø�Ð+��ç � ÏRÎr×�Í�Û�Ï1Ý=Ï<ÍiÛ¾Ït×ZÎ�Ù�ÒÔÙ�Ì;ò%$ Îr×�ã7ÏRÌ-×�é9Ë-Ö�Ï1Ë�Ïrë�Ñ
Ë-Í�Ì�Ï�ã1×�ä�ä�ÓÔØ�Õ7ÓÔÛ!Î�ÙUÒáÙUÌ�ÏGÐ �JÖ�ÏrÌ-Ï¢Ë-Ö�Ï¸Ì�ÏGÛ¾Í�ÒáË-Û!×�Ì-Ï�Û�Ö�Ù�Ý�Ø<ÓÔØ
ã¤Ù�Ø�Ù�Î Ö�Ì�ÙUã7ÏUé�Ú�Í�Ë�æ�Í�ÒÔÒ$Î�ÙUÒáÙUÌ�ÏGÐtÓÔã1×�ÕUÏRÛXÎr×�Ø�Ú^Ï;Û¾ÏRÏrØº×�Ë $&(')'+*-,/.).10)0+0%243(5768249+3:2;5=<>2@?(AB.C3+576D3�E7.(FG')5+H)H).*=9CIJF1K�L=5(M)NG*=5COB9=F�.C5�L('�&=K1L)PB5).+Q1')IJ6R*=9�I=.)FG')I76S*B9CIT2U&('DV�M çÊ�ÓáëtÓÔã1×�Õ�ÏGÛ�×�Ì-Ï�ä�Ì�ÏGÛ¾ÏRØUË-ÏRÐ $
- ×?. ñ Û¾ÓÔØ�Õ�ÒÔÏ¬æ�Ì ×�ã¤Ï�æ�Ì-Ù�ã�Ë�Ö�ÏwÎR×�ã¤ÏrÌ ×¤Ú^Ï�æ�Ù�Ì-Ï¬Ë�Ö�ÏwÝX×�Ø�Ð

Ó�ÛXÓÔØUË-Ì�Ù�Ð�ÍiÎ�ÏRÐ�ÓÔØUË-Ù¤Ë�Ö�Ï;Û-Î�ÏRØ�Ï�ç
- Ú). ñ æ�Ì ×�ã¤Ï�Ð�Í�Ì-ÓÔØ�Õ7Ë�Ö�Ï;ÎR×�ä�Ë-Í�Ì�Ï�Û�ÏRêJÍ�ÏRØ�Î�ÏUç
- Î .�òXÖ�Ï�Îr×�ä�Ë�Í�Ì�ÏGÐ/Ì-×�Ø�Õ�Ï<Ð�×�Ë-×ZÝ�Ö�ÏrÌ-Ï<Ë-Ö�ÏtÓÔØJË�ÏRØ�Û¾ÓáËeà�Ù�æ

ÏG×�Î Ö¤ä�Óáë�ÏrÒ�Ó�ÛAä�Ì�ÙUäiÙUÌ¾Ë-ÓáÙUØ�×�Ò�Ë-Ù�Ë�Ö�Ï¢Ð�Ïrä�Ë�Ö<Ù�æ^Ë-Ö�Ï�Û�Í�Ì�Ñ
æ²×UÎ�ÏUç

- Ð . �=ÙJÛ¾ÓÔØ�Ï7Û¾Ö�×UÐ�ÏRÐ*Ì-×�Ø�Õ�ÏwÐ�×�Ë-×<Ë�Ù�Ïrã¤ä�Ö�×UÛ¾ÓTSrÏwË�Ö�Ï¤Îr×�ä�Ñ
Ë-Í�Ì-ÏRÐ#Û¾Í�Ì�æ²×�ÎrÏ�ÛeË-Ì�Í�Î�Ë�Í�Ì-Ï�ç



- Ï/.�òXÖ�Ï�Û¾Öi×�Ð�ÏGÐ¬Ì-×�Ø�Õ�ÏAÐ�×�Ë-×Xæ�Ì-Ù�ã ×2Ð�ÓSO	ÏrÌ-ÏrØJË$ß�ÓáÏRÝ�äiÙUÓáØJËGç
òXÖ�ÓÔÛ!Õ�ÓÔß�ÏGÛ=×wãwÍ�Î Ö�ÚiÏrË¾Ë-ÏrÌXÓáã¤ä�Ì-ÏRÛ-Û�ÓáÙUØ<Ù�æ9Ë-Ö�Ï¬ÛeË-Ì�Í�Î�Ñ
Ë-Í�Ì-Ï�Ù�æ$Ë-Ö�Ï;Îr×�ä�Ë�Í�Ì�ÏGÐ�Û�Í�Ì�æ²×�Î�ÏUç

- æ .�òXÖ�ÏtÎr×�ä�Ë�Í�Ì-ÏRÐ�Ì ×�Ø�Õ�Ï<Ð�×�Ë-×ºÝ�ÓáË�Ö/Ë-Ö�ÏtÎrÙ�ÒÔÙ�Ì;Ù�æXÏG×�Î Ö
ä�Ó©ë�ÏrÒ9Ë�Ï�ë�Ë-Í�Ì�Ï¬ã1×�ä�äiÏGÐ�ÙUØJË�Ù7Ë�Ö�Ï;Û�Í�Ì�æ²×�ÎrÏ�ç

(a) (b)

(c) (d)

(e) (f)

R3ÓÔÕ�Í�Ì-Ï���$ - ×8. ñ Û¾ÓÔØ�Õ�ÒÔÏ2Î�ÙUÒáÙUÌ8Óáã1×�Õ�ÏXÙ�æ^Ë�Ö�Ï¢Ù�Ú�ôeÏGÎ�ËRç - ÚK. ñ
æ�Ì ×�ã¤Ï�Ð�Í�Ì�ÓÔØ�ÕtË�Ö�Ï7Û�ÎR×�Ø�Ø�ÓÔØ�Õ<ä�Ì�Ù�Î�ÏGÛ�ÛRç - ÎL.�òXÖ�ÏwÌ-ÏRÛ�Í�ÒáË�ÓÔØ�Õ
Ì ×�Ø�ÕUÏ1Ð�×�Ë ×�ç - Ð .�òXÖ�Ï<Û�Ö�×�Ð�ÏRÐ~Ì-×�Ø�Õ�Ï1Ð�×�Ë-×�ç - Ï/.�Ê�Ö�×�Ð�ÏRÐ
Ì ×�Ø�ÕUÏ�Ð�×�Ë-×wæ�Ì�ÙUãû×�Ø�ÏrÝvßJÓÔÏrÝ�ä^Ù�ÓÔØJËRç - Ï/. �=Ù�ÒÔÙ�Í�Ì-ÏRÐtÌ-×�Ø�Õ�Ï
Ð�×�Ë-×�æ�Ì-Ù�ãû×¤Ø�ÏRÝoß�ÓÔÏrÝ�ä^Ù�ÓÔØUËGç
ó®Ø�Ë-Ö�Ï=Ü�Ì-Û¾Ë)Ïrë�äiÏRÌ�ÓÔã¤ÏrØJË$Ë-Ö�Ï=Û-Î�ÏRØ�Ï�Ú^ÏrÓÔØ�Õ�Û-Îr×�Ø�Ø�ÏGÐ;Î�ÙUØ�Ñ

Ë ×�ÓÔØ�Û�×�Û¾ÓÔØ�ÕUÒáÏ�Ù�Ú�ôeÏGÎ�Ë�ä�ÒÔ×UÎ�ÏRÐ*Ù�Ø*×<ä�ÒÔ×�Ø�×�Ì¸Û¾Í�Ì�æ²×�ÎrÏ�ç¸òXÖ�Ï
ÙUÚ�ôeÏRÎ�Ë=Ö�×UÛ�Ú^ÏrÏRØtÎ Ö�ÙUÛ�ÏrØ1Ú^ÏRÎR×�Í�Û�Ï¢ÓáËXÓÔÛ=ÚiÙ�Ë�ÖtÎrÙ�ÒÔÙ�Ì�æ�Í�Ò	×�Ø�Ð
Ö�×UÛ<êJÍ�ÓáË�Ï*Î�ÙUã¤ä�ÒáÏrë�é�æ�Ì-ÏrÏrÑaæ�ÙUÌ�ã Û¾Í�Ì�æ²×�ÎrÏRÛRç�ó·Ë<ÓÔÛ<Ïrß�ÓÔÐ�ÏrØJË
Ë-Ö�×�Ë2Ë-Ö�Ï¬Ë�Ö�ÏwÎr×�ä�Ë�Í�Ì-ÏRÐ�Û�Í�Ì�æ²×�Î�Ï¬Ö�×UÛXË�Ö�Ï;Ï�ë�ä^ÏRÎ�Ë-ÏRÐºÛ�Ö�×�ä^Ï
×�Ø�Ð Ð�Ïrã¤ÙUØ�ÛeË-Ì-×�Ë�ÏGÛ�Ë�Ö�Ï�ßJÓ�Û�Í�×�ÒwêJÍ�×�ÒáÓáËeà�Ù�æ¤Ë�Ö�ÏhÎ�Ù�ÒÔÙ�Ì-ÏRÐ
Ì ×�Ø�ÕUÏ�Ð�×�Ë-×¢×�Ø�Ð¬Ë-Ö�Ï!×�Ú�ÓÔÒáÓáËeà¬Ù�æ�Ë�Ö�Ï!Û�à�ÛeË-Ïrã�Ë�Ù¸Îr×�ä�Ë�Í�Ì-Ï�Ì-ÏrÒáÑ
×�Ë�ÓÔß�ÏrÒÔà<Û�ã¤×�ÒáÒ9Ð�Ï�Ë-×�ÓáÒ�ÛRçAÿ�ÚiÛ¾ÏRÌ�ßUÏ2Ë�Ö�Ï�Ì-×�Ú�Ú�ÓáË#� Û=Ø�ÙUÛ�Ï¸Ý�Ö�ÓÔÎ Ö
Ó�ÛXÙ�Ø�ÒÔà�×�æ�ÏRÝvã¤ÓÔÒáÒÔÓáã¤ÏrË�ÏrÌ ÛXÓÔØ�Û�ÓTSrÏ�ç

ÿ�Ø�Ï/Ù�æ�Ë-Ö�Ï5×�Ð�ß�×�ØUË ×�ÕUÏRÛ#Ù�æ7Ë�Ö�Ï5×�ä�ä�Ì-ÙU×UÎ ÖoÝ!Ï~Öi×¡ß�Ï
Ë ×�õ�ÏRØ�Ó�ÛPË-Ö�×�Ë8Ë-Ö�ÏrÌ-Ï�ÓÔÛAØ�Ù¬Ø�ÏrÏGÐwæ�ÙUÌ8Ë�Ö�Ï�Ù�Ú�ôeÏGÎ�ËAÚ^ÏrÓÔØ�Õ;Îr×�ä�Ñ
Ë-Í�Ì�ÏGÐMË�Ù*Ú^Ï<ä�Ò�×�ÎrÏRÐ~Ù�Ø5Û�Ù�ã¤Ï<Îr×�ÒáÓÔÚ�Ì ×�Ë-ÏRÐ�Û¾Í�Ì¾æ²×UÎ�Ï�ç#òXÖ�Ó�Û
ä�Ì-Ù�ß�ÓÔÐ�ÏRÛ8Ë-Ö�Ï2þiÏ�ë�ÓáÚ�ÓáÒÔÓ©Ëeà¤Ë-Ù�ÎR×�ä�Ë-Í�Ì�Ï�Ù�Ú�ôeÏGÎ�Ë Û ���������E¥ Ù�ÌAË-Ù
ÎR×�ä�Ë-Í�Ì�ÏPä�×�Ì¾Ë Û�Ù�æ�×�Ø¸ÙUÚ�ôeÏRÎ�ËRéRæ�Ù�Ì9Ïrë�×�ã¤ä�ÒÔÏ�éGä�×�Ì�Ë�Ù�æ�×XÚ�Í�ÓÔÒÔÐ�Ñ
ÓÔØ�Õ�ç¤òXÖ�Ó�Û¬ÓÔÛ�Ð�Ïrã¤Ù�Ø�Û¾Ë�Ì ×�Ë-ÏRÐZÓáØMË�Ö�Ï<Û�ÏRÎrÙ�Ø�ÐZÏ�ë�ä^ÏrÌ-Óáã¤ÏrØJËGé
ä�Ì-ÏRÛ�ÏrØJË-ÏRÐ1ÓÔØ R3ÓáÕUÍ�Ì-ÏO��é�Ú�à¤ä�Ò�×�Î�ÓÔØ�Õ7×wÛ�Óáã¤ä�ÒÔÏ�ÙUÚ�ôeÏRÎ�Ë=ÙUØt×
Ì-Ù�Í�ÕUÖºÛ¾Í�Ì�æ²×�ÎrÏ�Ù�æAÍ�Ø�õJØ�Ù�Ý�Ø#ÕUÏrÙUã7ÏrË�Ì-à�ç ñ Û�ÓÔã7ä�ÒáÏ;ÙUÚ�ôeÏRÎ�Ë
Ö�×UÛ2Ú^ÏrÏRØMÎ Ö�ÙJÛ¾ÏRØºÓáØZË�Ö�Ó�Û�ÎR×�Û�Ï;Ë-Ù�Ð�ÏRã7ÙUØ�Û¾Ë�Ì ×�Ë�Ï;Ë�Ö�×�Ë�Ë-Ö�Ï
Û�Í�Ì�æ²×�Î�ÏXÖ�×UÛPÚiÏRÏrØ<ÎR×�ä�Ë-Í�Ì�ÏGÐ¤Î�Ù�Ì-Ì-ÏRÎ�Ë-Òáà;Ð�ÏRÛ�ä�Ó©Ë-ÏXË�Ö�Ï¢ÒÔ×UÎ õ;Ù�æ
×<ÎR×�ÒÔÓáÚ�Ì-×�Ë�ÏRÐZÛ¾Í�Ì�æ²×�ÎrÏ�ç¸òXÖ�ÏwÖ�ÙUÒáÏGÛ¢ÓÔØºË-Ö�Ï7Û�Í�Ì�æ²×�ÎrÏw×�ä�ä^ÏR×�Ì
Ú^ÏRÎR×�Í�Û�Ï¬Ù�æ)Ù�ÎRÎ�ÒÔÍ�Û¾ÓÔÙ�ØiÛrç
òXÖ�ÏGÛ¾Ï2Ïrë�äiÏRÌ�ÓÔã¤ÏrØJË-ÛAÐ�Ïrã¤Ù�Ø�Û¾Ë�Ì ×�Ë-Ï!Ë�Ö�Ï2ÕUÏrØ�ÏRÌ-×�Ò�êJÍ�×�ÒÔÓáËeà

Ù�æ8Ë�Ö�Ï�Ì�ÏGÛ¾Í�ÒáË-Û�Ú�Í�Ë¸ä�Ì-Ù�ßJÓ�Ð�Ï;Ø�Ù�êJÍ�×�ØJË-Ó©Ë ×�Ë�ÓÔß�Ïwã7ÏG×�Û�Í�Ì-Ï;Ù�æ
Ë-Ö�Ïw×�ÎRÎ�Í�Ì ×�ÎràtÙ�æ3Ë-Ö�Ï;ÓÔã¤ä�ÒáÏRã¤ÏrØJË-×�Ë�ÓÔÙ�Ø9ç2òXÖ�ÏwÒÔ×UÛeË¢Ïrë�äiÏRÌ�ÓáÑ
ã¤ÏrØJË8×�Ð�Ð�Ì�ÏGÛ�Û�ÏRÛ9Ë�Ö�Ó�Û3ÚJà¸Ü�Ë�Ë�ÓÔØ�Õ�×2ä�Ò�×�Ø�Ï�Ë-Ù�Ð�×�Ë-×¸Îr×�ä�Ë�Í�Ì-ÏRÐ
æ�Ì-Ù�ã ×¢ä�ÒÔ×�Ø�×�ÌPÛ�Í�Ì¾æ²×UÎ�ÏUç)òXÖ�ÏXÌ-ÏRÛ�Í�Ò©Ë Û$Ù�æ�Ë-Ö�Ï!ÎR×�ä�Ë-Í�Ì-ÏRÐwÛ�Í�Ì�Ñ
æ²×UÎ�Ï¢×�Ì�Ï�ä�Ì-ÏRÛ�ÏrØJË-ÏRÐ¤ÓÔØ R3ÓáÕUÍ�Ì�Ï U ç ñ æ�Ë�ÏRÌ�Ü�Ë¾Ë�ÓÔØ�Õ7×�ä�Ò�×�Ø�Ï�Ë-Ù
Ë-Ö�Ï;Ð�×�Ë ×�Ë�Ö�Ï����MÊtÏRÌ�Ì-Ù�Ì!ÝX×�Û!æ�Ù�Í�Ø�Ð�Ë�Ù¤ÚiÏ;î�ç � ü 
Uã7ã�ç
��Ö�ÓÔÒáÏ�Ý!ÏXÖ�×¡ß�Ï!Ø�Ù�ËPäi×�Ì�Ë�Ó�Î�Í�Ò�×�Ì-Òáà�ÙUä�Ë�ÓÔã¤Ó SRÏRÐ�Ë�Ö�Ï!Ì ×�Ø�Õ�Ï

ÎR×�Ò�Î�Í�Ò�×�Ë-ÓáÙUØZÎ�Ù�Ð�ÏUé^Ø�Ù�Ì¸Í�Û¾ÏGÐZ×�ØJà�ÏGêUÍ�Óáä�ã¤ÏRØUË¬Ù�Ë-Ö�ÏrÌ�Ë�Öi×�Ø
×¤Ê�è � è¢Ò©Ë-Ì-×#ï - ü�î�î �ºÖ�S/.�é�Ý!Ï�Îr×�Ø�Î�Í�Ì�Ì-ÏrØJË�ÒÔà1ä�Ì-Ù�Î�ÏRÛ-Û �
ß�Ó�Ð�ÏrÙtæ�Ì-×�ã7ÏGÛ¢×�Û¾ÏGÎ�Ù�ØiÐ�ç �~Ï7Ï�ë�äiÏGÎ�Ë¸Ë�Ö�×�Ë�Ë-Ö�Ó�Û�ÎrÙ�Í�Ò�Ð*Ú^Ï
ÏG×�Û�ÓáÒÔà<ÓÔØ�Î�Ì-ÏR×UÛ¾ÏGÐtË-ÙºïRî ( æ�Ì ×�ã¤ÏRÛ2×1Û�ÏRÎrÙ�Ø�Ð9éi×�ÒÔÒÔÙ�Ý�ÓáØ�Õ7Ë-Ö�Ï
Í�Û�ÏrÌ	Ë-Ù¢Û-Îr×�Ø�Ë�Ö�Ï�ÛeË-ÓÔÎ õ¸×�Ë3íXÎrã���Û�ÏRÎ�éRÕ�ÓÔß�ÓáØ�Õ�Ì ×�Ø�Õ�Ï8Û�×�ã¤ä�ÒáÏGÛ
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ä�×�äiÏRÌºÓÔÛ#Ë-Ö�Ï/Ì-ÏRêJÍ�ÓÔÌ�ÏRã7ÏRØJË#æ�ÙUÌ*×ùÒáÙ�ÝXÑ®Î�ÙJÛeË*Û�à�Û¾Ë�ÏRã Îr×�Ñ
ä�×�Ú�ÒÔÏ<Ù�æ¢ÎR×�ä�Ë-Í�Ì�ÓÔØ�ÕZÎrÙ�ÒÔÙ�Ì-ÏRÐ ��Ñ®Ð�ÓÔã¤ÏrØ�Û�ÓáÙUØ�×�Ò!Û¾Öi×�ä^Ï�Ð�×�Ë-×
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ßUÏRÎ�Ë-Ù�Ì Ûrç

� & ú H K������ H��2ý - üUíJ.
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D¸ÓÔß�ÏRØù×/Û�Ï�Ë<Ù�æ¬ÎrÙ�ä�Ò�×�Ø�×�Ì¤ß�ÏRÎ�Ë�ÙUÌ-Û H���Ý!Ï�Ý=ÙUÍ�Ò�ÐhÒÔÓÔõ�Ï
Ë-Ù5Ð�Ï�Ë-ÏrÌ-ã7ÓÔØ�ÏºË-Ö�Ïºä�Ò�×�Ø�ÏZØ�Ù�Ì-ã1×�Ò ' çoó®ØbË�Ö�ÓÔÛtÓáØ�Û¾Ë-×�Ø�Î�ÏUéÖ�Ù�Ý!ÏrßUÏrÌGéiÝ!Ï7Ý=ÙUÍ�ÒÔÐZ×�Ò�Û¾Ù�ÒáÓÔõ�Ï�Ë�Ù#Óáã¤ä^ÙUÛ�ÏwË-Ö�Ï1Î�ÙUØ�ÛeË-Ì-×�ÓáØJË
Ë-Ö�×�Ë=Ë�Ö�Ï2ä�ÒÔ×�Ø�Ï¢Ø�ÙUÌ�ã1×�Ò�ÓÔÛ=×�Ò�Û¾ÙwÙ�Ì�Ë�Ö�ÙUÕ�Ù�Øi×�Ò�Ë�Ù�×;Û¾ä^ÏRÎrÓ©ÜiÏRÐ
ßUÏRÎ�Ë-Ù�Ì>3�ç�òXÖ�ÓÔÛ�ÎR×�Ø#ÚiÏ�Ïrë�ä�Ì�ÏGÛ�Û�ÏRÐ#×�ÛL$

' � 3 & î - üJ�8.
ñ ÕU×�ÓÔØb×MÒÔÏR×UÛeË<Û-êJÍ�×�Ì-ÏRÛ¤×�ä�ä�Ì�ÙJ×�Î ÖhÓÔÛ7Ë ×�õ�ÏRØhÏrë�Î�Ïrä�Ë7Ë-Ö�Ó�Û
Ë-Óáã¤Ï¬Ë�Ö�Ï¬×�ÚiÙ�ßUÏ¸ÎrÙ�Ø�Û¾Ë�Ì ×�ÓÔØJË!Ó�ÛXÓÔØUË-Ì�Ù�Ð�ÍiÎ�ÏRÐ�ÓÔØUË-Ù7Ë�Ö�Ï¬ÏrÌ-Ì-Ù�Ì
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D¸ÓÔß�ÏrØoË�Ö�Ï~ÓÔØUË-ÏrÌ Û¾ÏGÎ�Ë-ÓáÙUØ9é2� < & P < H < ( M é¸Ù�æ;Ë-Ö�Ïã¤Ó�Ð�Ð�ÒÔÏºÝ!×�Ø�ÐùÏRÐ�ÕUÏ�×�Ø�ÐhË�Ö�ÏZã7Ó�Ð�Ð�ÒÔÏ*ÒÔÓáØ�ÏºÙ�æ�Û¾ÓÔÕ�ÖJË H < éË-Ö�Ï1äiÙJÛ¾ÓáË�ÓÔÙ�Ø�Ù�æ=Ë-Ö�Ï1Ù�Ë-Ö�ÏrÌ¬æ�ÏG×�Ë�Í�Ì�ÏGÛ;Îr×�ØMÚ^ÏtÐ�ÏrË�ÏrÌ-ã¤ÓáØ�ÏRÐ

Û�Í�Î Ö�Ë�Ö�×�Ë�Ë�Ö�ÏRÓáÌ2Ð�Ó�Û¾Ë-×�ØiÎ�ÏRÛ!æ�Ì-Ù�ã � < ×�Ì-Ï¬Û�×�Ë�Ó�ÛeÜ�ÏGÐ�çòXÖ�ÏXÐ�Ó�ÛeË ×�Ø�ÎrÏ�Ú^Ï�ËeÝ!ÏrÏrØwË�Ö�Ï!ÓÔØUË-ÏrÌ Û¾ÏGÎ�Ë-ÓáÙUØ�äiÙUÓáØJË-Û:� � ×�Ø�Ð
� 
 ×�Ø�Ð�Ë�Ö�Ï¢Õ�ÓÔß�ÏrØ¤ä^Ù�ÓÔØJË�� < Ó�Û8ÏGêUÍi×�Ò�Ë-Ù¬Ë�Ö�Ï�Ý�ÓÔÐ�Ë�Ö1Ù�æ	Ë-Ö�ÏÝX×�Ø�Ð�æ²×UÎ�ÏRÛRé � K éJ×UÛAÛ�Ö�Ù�Ý�Ø¤ÓáØ R3ÓÔÕ�Í�Ì-Ï 
 - ×8.�ç8òXÖ�Ó�Û�ÎR×�Ø1Ú^ÏÏrë�ä�Ì�ÏGÛ�Û�ÏRÐ�×�Û!Ë�Ö�Ï¬æ�Ù�ÒÔÒáÙ�Ý�ÓÔØ�Õ7ËeÝ=Ù¤Î�ÙUØ�Û¾Ë�Ì ×�ÓÔØUË Ûrç

- � < I � � . � - � < I � � . & -"P < H < I P � H � . � -"P < H < I P � H � . & � MK- ü � .
ñ Ø�Ð�Û¾ÓÔã¤ÓáÒ�×�Ì-ÒáàUç

- � < I � 
 . � - � < I � 
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 H 
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 H 
 . & � MK- ü � .
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 ÓÔØË-ÏrÌ-ã¤Û�Ù�æ8Ë-Ö�Ï7ÒáÓÔØ�Ï7Ù�æ�Û�ÓáÕUÖUË¸ß�ÏGÎ�Ë�ÙUÌ-Û�×�Ø�Ð*Ë�Ö�Ï7Õ�ÓÔß�ÏRØºß�×�ÒÔÍ�Ï
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P M� I P � - ü P < H � � H < . ( -WP M< I � MK . & î - ��î?.
ñ Ø�Ð�Û¾ÓÔã¤ÓáÒ�×�Ì-ÒáàUç

P M
 I P 
 - ü P < H 
 � H < . ( -WP M< I � MK . & î - ��ï/.
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P M < &
P <Î�ÙUÛ�� &

P <
H < � H M < - �JüJ.

ñ Ø�Ð�Û¾ÓÔã¤ÓáÒ�×�Ì-ÒáàUç
P � < &

P <Î�ÙJÛ�� &
P <

H < � H � < - ���8.

ñ Û;Ð�Ó�Û�ÎrÍ�Û�Û�ÏRÐMÓÔØMË-Ö�Ï<ã1×�ÓÔØ~Ë�ÏrëJËGé9Ë-Ö�Ï1äiÙJÛ¾Ï1Ù�æ=Ë-Ö�Ï1ÝX×�Ø�Ð
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ÓÔã¤ä�ÒáÏRã¤ÏrØJË�ÏGÐºÍ�Û�ÓáØ�Õ�×1Ú�Ó�Û¾ÏGÎ�Ë�ÓÔÙ�ØiÛ¢Û�ÏR×�Ì Î Ö�Ù�ß�ÏRÌXË�Ö�Ï�Ì-×�Ø�Õ�Ï
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ÙUØ�ÒáàZÚiÏ¤ß�ÓÔÛ�ÓÔÚ�ÒáÏ¤Ý�Ö�ÏRØMÓáË�ÓÔÛ¬ÓÔØMæ�Ì�ÙUØUË�Ù�æ�Ë�Ö�Ï¤ÎR×�ã¤ÏrÌ ×#×�Ø�Ð
Û�Ù P < Îr×�Ø�Ø�Ù�Ë�ÚiÏ~Ø�ÏRÕU×�Ë-ÓáßUÏ�ç ñ Û�Û�Í�Î Ö9é2Ë-Ö�Ï~ã7ÓÔØ�ÓÔãwÍ�ã
ä^ÙUÛ-Û¾ÓÔÚ�ÒÔÏ¬ß¡×�ÒáÍ�Ï¬æ�Ù�Ì P < ÓÔÛL$

P < � A & î - � 
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ñ ØºÍ�ä�ä^ÏrÌ2Ú^Ù�Í�ØiÐ#æ�Ù�Ì P < é P <>?BE éiÐ�ÏRÌ�ÓÔß�×�Ú�ÒÔÏ¸æ�Ì�ÙUã�Û�Óáã¤ä�ÒÔÏ
ÕUÏrÙ�ã¤ÏrË�Ì-à1ÓÔÛL$

P <�? E &
� KÛ�ÓáØ - Î�ÙJÛ�� K - H � � H 
 .	. - �JíJ.

òXÓÔÕ�ÖJË�ÏRÌ�Í�ä�ä^ÏrÌ2×�Ø�Ð#ÒáÙ�Ý!ÏrÌXÚ^Ù�Í�Ø�Ð�Û2Îr×�Ø�Ú^Ï;Ð�ÏrÌ-ÓÔß�ÏRÐ9ç
|~��� � �	� ���	
�� ������� �U�
òXÖ�Ó�Û Ý!Ù�Ì-õ(ÝX×�Û�æ�Í�Ø�Ð�ÏRÐ�Ú�àöè�
 � �=Ê � � ÕUÌ-×�ØJË-Û

D � � " üUí�ï�ïGîw×�Ø�Ð�D � ��
 � î � � � ç
����� �9Ä��)Â¢ÈB�%_
ú©ïrý �;ç ñ ç��J×�Ì-ß�ÓÔÛRé�� ñ �PÏrÌ Û¾ä^ÏRÎ�Ë�ÓÔß�Ï<ÙUØ �2×�Ø�Õ�Ï R3ÓÔØ�Ð�ÓÔØ�Õ
ò)ÏRÎ Ö�Ø�ÓÔêJÍ�ÏGÛ¬æ�Ù�Ì �=Ù�ã¤ä�Í�Ë-ÏrÌ $¢Ó�Û¾ÓÔÙ�Ø���é)ó � �	� � ñ �*ó�é$8ÙUÒaç�í�é�ä�ä~ïGüUü¡Ñ ï�� � éiï � � ��ç

ú ü�ý��iç	��ç � Ù�Í�ÕUÍ�Ï�Ë�×�ØiÐ �Pç �PÏrÌ-Ù�Ø�×�é�� � 
 �AÖ�Ù�Ë�ÙUÕ�Ì ×�ä�Ö�à
ÙUØ��AÙUÍ�Ì 
�ÏRÛ�õ���é ��Ì�Ù�Î�çPó � �:$ � � é � Ù�ãwÚi×¡à�é�ó®ØiÐ�ÓÔ×�é
ä�ä9ç 
�����í�î�é^ï � � � ç

ú ��ý�
¤ç " ç � Ù�à�ÏRÌ/×�Ø�Ð ñ ç ��ç�
�×�õ	é�� �=Ù�ÒÔÙ�Ì�Ñ ��Ø�Î�Ù�Ð�ÏGÐ
Ê�Ë�Ì-Í�Î�Ë-Í�Ì�ÏGÐ " ÓÔÕ�ÖJËoæ�ÙUÌ �2×�ä�Ó�Ð ñ Î�Ë-ÓáßUÏ �2×�Ø�Õ�ÓÔØ�Õ���é
ó � �	� � ñ �ºó�é($8ÙUÒaç � é�ä�ä�ï 
�Ñ®ü � é	ï � �"U ç

ú 
�ý �;ç � ç R3ÓÔÛ�Ö�ÏRÌRé ñ ç R)ÓáË SRÕ�ÓÔÚ�Ú^Ù�Ø9é ñ ç D¸ÓáÙUØ�Ó�Ûré
�5ç
�~Ì-ÓáÕUÖUËGé 
wç ��Õ�ÕUÏrÌ�ËRé�� ñ @¢×�Ø�Ð�Ñ·Ö�ÏrÒ�Ð¤ÿ�ä�Ë�Ó�Îr×�Ò�Ê�Í�Ì¾æ²×UÎ�Ï
Ê�Îr×�Ø�Ø�ÏrÌ8æ�ÙUÌ	�AØ�ß�ÓÔÌ�ÙUØ�ã¤ÏrØJË-×�Ò��ºÙ�Ð�ÏrÒÔÓáØ�Õ;×�Ø�Ð�$�ÓáÌ�Ë�Í�×�Ò
�2ÏR×�ÒÔÓáËeà���é �AÌ-Ù�Î�ç1$�ÓáÌ�Ë�Íi×�Ò �2ÏR×�ÒÔÓáËeà �~Ù�Ì-ÒÔÐ8� � ��é8R�ÏRÚ�Ì-Í�Ñ
×�Ì�àºï ��Ñ ïGí�é^ï � � ��é�ÊJË�Í�Ë�Ë�ÕJ×�Ì�ËRé)D¸ÏRÌ�ã1×�Ø�àUç

ú í�ý �;ç � ç'R)Ó�Û�Ö�ÏrÌGé ñ ç��Pç ñ Û�ÖJÚ�Ì�Ù�Ù�õ	é���ç ��ÙUÚiÏRÌ¾Ë Û¾ÙUØ9é � ç
�~ÏrÌ-Õ�Ö�Óaé�� ñ " Ù�ÝXÑ �=ÙUÛ¾Ë �2×�Ø�Õ�Ï R3ÓÔØ�Ð�ÏrÌ�ÍiÛ¾ÓÔØ�Õº×
$¢ÓáÑ
Û�Í�×�ÒáÒÔà " Ù�Îr×�Ë�ÏRÐ9é�ÊJË-Ì�ÍiÎ�Ë�Í�Ì�ÏGÐ " ÓÔÕ�ÖJË�Ê�Ù�Í�Ì Î�Ï���éUä�×�Ë-ÏrØJË
ä^ÏrØiÐ�ÓáØ�Õ -�� � ü�ü 
�ïRî�ç � .�ç

ú ��ý 
�ç � Ó©Ë SrÏrØ$é ñ ç	�2ç � Ì ×�ÓÔØù×�Ø�Ð ��ç!ÿ�ç	
�Í�Ð�×�é �-òXÖ�Ï
�ºÏG×�Û�Í�Ì-Ïrã¤ÏrØJË�×�Ø�Ð~è¢Û�Ï¤Ù�æ �2ÏrÕ�Ó�Û¾Ë�ÏrÌ-ÏRÐ ��Ï�þiÏRÎ�Ë ×�Ø�ÎrÏ
×�Ø�Ð �2×�Ø�Õ�Ï 
¸×�Ë ×;ÓÔØtÊ�Î�ÏRØ�Ï ñ Ø�×�ÒÔà�Û¾Ó�Û!��é���Ì�Ù�Î�ç�ó �	�	�¢é$8ÙUÒaç �Jí�é�ä�ä*ü�îJ��Ñeü�ü�î�éiï �"U�U ç

ú U ý � ç @;ç �AÌ-ÏRÛ-Ûré8Ê	ç ñ ç3ò)ÏrÍ�õ�Ù�Ò�Û�õJàUé�� çPò¬ç $8ÏrË¾Ë�ÏRÌ�ÒÔÓÔØ�Õ
×�Ø�Ð � ç �Pç R3ÒÔ×�Ø�Ø�ÏrÌ-à�é�� � Í�ã7ÏRÌ�Ó�Îr×�Ò ��ÏRÎrÓáä^ÏRÛ¤ÓÔØ �"��é
�!×�ãwÚ�Ì-ÓÔÐ�Õ�Ï�è2Ø�ÓÔß�ÏRÌ-Û�ÓáËeà �AÌ-ÏRÛ-Ûré	ï � � ü�ç

ú � ý � ç �=Í�Ì�ÒÔÏRÛ-ÛA×�Ø�Ð �/ç " ÏrßUÙ�à#� � ÏrË¾Ë-ÏrÌAÙUä�Ë�Ó�Îr×�Ò�Ë�Ì-Ó�×�Ø�ÕUÍ�Ñ
Ò�×�Ë-ÓáÙUØbË�Ö�Ì-Ù�Í�ÕUÖ�Û¾ä�×UÎ�ÏrË�ÓÔã7Ï*×�Ø�×�ÒÔà�Û¾Ó�Û$��é �AÌ-Ù�Î�ç�R3Ó©æ�Ë-Ö
ó®ØJËRç �=Ù�Ø�æeçUÙ�Ø �=ÙUã7ä�Í�Ë�ÏRÌ $¢Ó�Û¾ÓÔÙ�Ø$é �!×�ãwÚ�Ì-ÓÔÐ�Õ�Ï�é8�*×�Û¾Ñ
Û-×�Î Ö�Í�Û�Ï�Ë�Ë-ÛRé�ä�ä � �"U � � � 
�éiï � � í�ç


