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ì Øí¸ y {=| Û9Ô�Ö¢×Fó w ã ä ¸ y { � w ã å ¸ y { ÷

ìïî ¸¢æ | Ô�Ö¢×Bó¢Û9Ô�Ö¢×Bó w ãTä ¸ æ y {¢è � w ã¬å ¸ æ y {¢è ÷���Û9Ô�Ö¢×Fó w ã9å ¸ æ y {¢è �z·¹¸ y ¸^æ�÷$÷

ìïð ¸ y {�| Û9Ô�Ö¢×X¸¢æ�ç ã {oñ î ¸^æ�ò

��à{Ü«ÒqésÜ>¸ y {�| Ô�Ö¢×Fó�Øí¸ y { � ð ¸ y { ÷-æ
þ Ö�Ô3Ü«Ñ�Ô3Ñ�í°Øqá�ß�é��=Øí¸ y { ÑÓÒ\Õoá�ÙPë®Øqä¸Ý4Ù°Ü«Ö«ã0Ù�Ö�Ô+à·Ø�ã«Ñ�Ò$Ô�ÕLÖ«×�ØtîQä3Ù°Úó��Ô3ÙoÔ+à·Ø�Û«áÓÕ�Ö«Ø�Ò$Ü«Û«Û4Ù°ä$Ô3ÑÓÖ«ìôu.é

Õ�Ö«ãõ� ð ¸ y { ÑÓÒ2Õ�áÓÙPëÀØ�ä2Ý4Ù°Ü«Ö«ã
Ù°Ö*Ô+à«Ø�ã«Ñ�Ò$Ô+Õ�Ö«×�Ø�Ý4ØqÔ¤ëÀØ�ØqÖ%uÍÕ�Ö«ã�Ô+à«Ø�áÓÑ�Ö«Ø¦Ò$Ü«Û«Û4Ù°ä$Ô3ÑÓÖ«ìB�°æ
�^áÓÙPëÀØ�ä¸Ý4Ù°Ü«Ö·ã�Ù°Ö�Ô3à«Ø�ã·ÑÓÒ$Ô+Õ�Ö«×qØ*ó�ö�÷ ð ÷&Ý4ØqÔ¤ëÀØ�ØqÖ0Ô¤ë®Ù*Û4Ù°á�ß�à«Øqã«ä+ÕÕø Õ�Ö«ã	ù ÑÓÒ&Ù°Ý·Ô+Õ�ÑÓÖ·Ø�ã�Ý�ß

ØqíLÕ�áÓÜ«ÕLÔ+Ñ�Ö«ì�ÜÝ¸ y { îQÙ°äBÕ�áÓáAÛXÙ°Ò$Ò3Ñ�Ý«áÓØÀÛ�Õ�ÑÓä$ÑÓÖ«ì�ÒSÝ4ØqÔ¤ëÀØ�Ø�Ö�Ô+à«Ø®Ø�ã«ì°ØqÒ	Ù�î4Ù°Ö«ØúÛ4Ù°á�ß�à«Øqã«ä3Ù�Ö�Õ�Ö«ã�Ô+à«Øúî�ÕL×�Ø�Ò
Ù�î.Ô3à«Ø�Ù�Ô+à·Ø�ä2Ù°Ö«Ø�]

ö�÷ ð | �éÔ�ØgÙ.ó�ÜÝ¸ y { ÷T�®úBó��g��u1÷®Ò$Ü«×�à�Ô3à�ÕLÔ&Ø�Ñ�Ô+à«Øqä:�êû	ø Õ�Ö«ã"u	û0ùB�2Ù°äé�êû0ù Õ�Ö«ã"u%û0ø:ü ó 
 ÷

þ ÖIé¤���tÑ�Ô\ëúÕ�Ò�ÕLä3ì°Ü«Øqã0Ô+à�Õ`Ô7ÕUáÓÙPëÀØ�ä¦Ý4Ù°Ü«Ö·ãÍÙ°Ö0Ô+à«Ø�ã«ÑÓÒ³Ô�Õ�Ö«×qØ�ë®Õ�Ò7Ù°Ý·Ô+Õ�ÑÓÖ«Øqã0ã«Ü«ØÞÔ3ÙºÔ+à·ØÞî�Õ�×qÔ
Ô+à�ÕLÔ2Ô¤ß�Û4Ø,å�� îQÜ«Ö«×,Ô+Ñ�Ù°Ö«Ò2Û«ä3ÙPí�ÑÓã·Øtí�Ø�ä$Ô3Ø,è{å¤Û·áâÕ�Ö«Øtã«Ñ�Ò$Ô�ÕLÖ«×�ØqÒ�é�ë2à«ÑÓ×�à�Õ�ä3Ø�á�ÙJëÀØ�ä&Ý4Ù°Ü«Ö«ã«Ò&Ù°Ö�í°Øqä$Ô+Ø-è{å
î�Õ�×�Ø&ã«ÑÓÒ³Ô�Õ�Ö·×�Ø�Ò¦óQîQä$Ù°Ú ÁÄÃ �¦Õ�Ö«ã ÁXÅ �\Ô+ÙÑu1÷FÕ�Ö«ãoÙ°Öoí�Ø�ä$Ô3Ø,è{å¤á�ÑÓÖ«Ø&ã«Ñ�Ò$Ô�ÕLÖ«×�ØqÒ¦ó îQä3Ù°Ú ÁÄÃ � { Õ�Ö·ã ÁXÅ � {
Ô+ÙoÔ3à«ØtáÓÑÓÖ·ØtÒ$Ü«Û«Û4Ù°ä$Ô3ÑÓÖ«ìv�J÷TýXÕ�Ö«ã�Ô¤ß�Û4Ø,å�_ îQÜ«Ö«×,Ô+Ñ�Ù°Ö«Ò¸Û·ä3ÙPí�ÑÓã«ØtáÓÑ�Ö«Ø,åaáÓÑÓÖ·Ø¦ã«ÑÓÒ³Ô�Õ�Ö·×�Ø�ÒqéXÔ3à�ÕLÔ\ÑÓÒ�éÂá�ÙJëÀØ�ä
ÝXÙ°Ü·Ö«ã«ÒtÙ°Ö!Ô3à«Ø�áÓÑÓÖ·Ø,å¤Øqã«ì°Ø�ã«Ñ�Ò$Ô+Õ�Ö«×�ØqÒUó îQä3Ù°Ú Ô3à«Ø�áÓÑ�Ö«Ø>öþ¸�Ò3Ü«Û·ÛXÙ°ä³Ô+Ñ�Ö«ìD�oÔ+Ù
Ø�ã«ì�Ø�Òê� { ÷-æv��à«Øqä3Ø�Ñ�Ô
ëúÕ�ÒúÕ�áÓÒ$ÙÞØ,èAÛ«áÓÕ�ÑÓÖ«ØqãºÔ+à«ÕLÔúÔ+à·Ø¦ò{Ü�Õ�áÓÑ�Ô¤ß�Ù�îmÔ+à«Ø�ö�÷ ð ×�Ù�Ü«áÓã*Ý4Ø¸Ñ�ÚoÛ«ä$ÙPí°Ø�ã*Ý�ßo×�à«Ù�Ù°Ò3Ñ�Ö«ì>u�¸¦óQë2à«Ñ�×�à*ÑÓÒ
Ö«Ø�Øqã«Ø�ã0Ô3ÙºØqíLÕ�á�Ü�ÕLÔ3Ø ð ¸ y { ÷�Ô+ÙoÝXØ�ÕoÛ«áÓÕ�Ö«Ø�Ô+à�ÕLÔ\ÚoÕ`èAÑÓÚ�Ñþ��ØqÒ�Ô+à«Ø�ã«ÑÓÒ³Ô�Õ�Ö«×qØ�Ô3ÙoÔ+à·Ø�Ö«Ø�Õ�ä3ØqÒ$Ô¦í�Ø�ä$Ô3Ø,è
Ù�î.î�ÕL×�Øêu[ó�ÑÓÖ·Ò$Ô+Ø�Õ�ã
Ù�îBÕLÖ�ÕLä3Ý«Ñ�Ô+ä+ÕLä$ßUÛ·áâÕ�Ö«Ø�÷,æ

� îQÙ°ä$ÚºÕLáXÛ«ä$ÙAÙLîSÙ�î'Ô+à·Ø7×�Ù°ä$ä3Ø�×,Ô+Ö«ØqÒ3Ò\Ù�îmÔ+à«Ø�áÓÙPëÀØ�ä�ã«Ñ�Ò$Ô+Õ�Ö«×�Ø�Ý4Ù°Ü«Ö«ã�ó 
 ÷®ÑÓÒ�ì°Ñ�í°ØqÖ
Ñ�Ö*Ô+à«Ø7Ö«Ø-è�Ô
Ò3Ø�×,Ô+Ñ�Ù°Ö1æß��à«ØÍÚoØqÖ�Ô+ÑÓÙ�Ö«Ø�ã Û«áÓÕ�Ö«Ø0×�Õ�Ö Ý4ØÍ×�Ù°Ú�Û«Ü·Ô3Ø�ã Øqù�×qÑÓØ�Ö�Ô3á�ßyë2Ñ�Ô+à Õ¨ã«Ñ�í�ÑÓã«Ø-å�Õ�Ö«ã�å¤×�Ù�Ö«ò{Ü«Ø�ä

ÿ



Õ�áÓì°Ù�ä3Ñ�Ô3à«Ú Ô3à�ÕLÔ�Ò3Ù°á�í°ØqÒ�Ô+à·ØºØ�ò{Ü«Ñ�íLÕ�áÓØqÖ{Ô 
 Ð Û·ä3Ù°Ý«á�Ø�Ú Ù°ÝAÔ�Õ�Ñ�Ö«Ø�ã!Ý�ß_Û«ä$Ù`ï$Ø�×,Ô+Ñ�Ö«ì�Ô3à«Ø�í�Ø�ä³Ô+ÑÓ×qØ�ÒÞÙLî
Ô+à«ØÞî�Õ�×qØ�Ù°Ö!ÕUÛ«áâÕLÖ«Ø�ÛXØqä3Û4Ø�Ö«ã·ÑÓ×�Ü·áâÕ�ä¸Ô3ÙUÔ+à«Ø�Øqã«ì°ØLæ�Ð¦ØqÔ+Õ�ÑÓá�Ò¸Ù°ÖÍÔ+à·ÑÓÒ7Õ�á�ì°Ù°ä$Ñ�Ô+à·Ú ÕLä3ØÞì°Ñ�í°ØqÖ!Ñ�Ö1æ �®�
�\ÙPë®Ø,í°Øqä�éSÑ�Ö Û«ä+Õ�×,Ô+Ñ�×�Ø�Õ�Ö Ø�Õ�Ò³ß�åaÔ+Ù`å¤×�Ù�ÚoÛ«ÜAÔ+Ø�Û«áâÕLÖ«Ø�é'Õ�Ò¦Ô3à«ØoÙ�Ö«Ø�×�Ù°Ö�Ô+Õ�ÑÓÖ«Ñ�Ö«ì*Ô+à«Ø�Øqã«ì°Ø�Õ�Ö«ã Ô+à«Ø
Ù°ä3Ñ�ì°ÑÓÖ�Ù�î�×qÙAÙ�ä3ã«Ñ�Ö�ÕLÔ+ØqÒ�é`ë®Ù°ä$ê{ÒFÕ�Ò.ëÀØ�á�á<é`Û«ä3ÙPí�ÑÓã·Ø�ã�Ô3à«Ø�ä$Ø®ÑÓÒ'Ò3Ù�ÚoØÀÚoØq×�à�Õ�Ö«Ñ�Ò3Ú Ô+Ù¸ÕPí�Ù°ÑÓã�ã«Ø�ì�Ø�Ö«Øqä+ÕLÔ3Ø
Ò3Ñ�Ô3Ü�ÕLÔ3ÑÓÙ°Ö«Òqé�Õ�Ò�Ò$à«ÙPë2Ö�ÑÓÖ*Ô3à«Ø�Ø,èAÛXØqä3Ñ�ÚoØqÖ{Ô3Ò�æ

EGF�� �;Z Ì�Ì�ÈmPXWYU�ÈÍMOM

þ îúÔ+à«Øqä3ØoÑÓÒtÖ«Ù�Ñ�Ö{Ô3Ø�ä³îQØ�ä3ØqÖ«×�ØoÝXØ,Ô¤ë®ØqØ�Ö Ô+à·Øo×qÙ°Ö«Ò3Ñ�ã«Ø�ä$Ø�ã¨Û4Ù°á�ßAà·Ø�ã«ä3Õ·é
ÜÝ¸ y {���� îQÙ°ä�Õ�áÓáFØqã«ì°Ø,å<î�Õ�×�Ø
Û�Õ�ÑÓä$Ò�éÂÕ�Ö·ã
Ô3à�Ü·Ò¹ö�÷ ð�� � æ
	�Ù�ä3Ø�ÙPí�Ø�ä�é³ö�÷ ð | Ô�Ö¢× ñ�� ÜÝ¸ y {
� ò{æ��¦Ö
Ô3à«ØtÙ�Ô+à«Øqä2à�Õ�Ö«ã1é�Ô3à«Ø�Ú�ÑÓÖ·ÑÓÚÞÜ«Ú
ã«ÑÓÒ³Ô�Õ�Ö«×qØ�Ý4ØqÔ¤ëÀØ�ØqÖyÔ+à·Ø
Ô¤ëÀÙ_Û4Ù°á�ß�à«Øqã«ä+Õõ÷�� y � ×�ÕLÖyÝ4Ø
Ø-èAÛ«ä3ØqÒ3Ò3Øqã Õ�Ò�Ô+à«Ø
ÚoÑ�Ö«ÑÓÚ�Ü«Ú�ÙLî7Õ�á�á®Ô+à«Ø
ã«ÑÓÒ³Ô�Õ�Ö«×qØ�Ò2Ý4ØqÔ¤ëÀØ�Ø�Ö�Ø�ã«ì°ØqÒ¸ÕLÖ«ã
î�ÕL×�Ø�Ò2Ù�î'Ô+à·Ø�Ô¤ëÀÙºÛ4Ù°á�ßAà·Ø�ã«ä3Õ·é�÷�� y �D| Ú�ÑÓÖ ñ ÷4ó��g��u1÷zò{æ
��à«Øqä3ØqîQÙ�ä3Ø�é
Ñ�Ô�Ñ�Ò&Ö·Ø�×�ØqÒ3Ò3Õ�ä$ß*Ô3ÙoÛ«ä$ÙPí°Ø�Ô+à�ÕLÔéÜÝ¸ y { � �=÷4ó��g��u1÷-é�Ñ<æ Ø�æ�é � ÜÝ¸ y {���� ÷Xó��g��u1÷ÀîQÙ°ä2ÕLáÓáIØqã«ì°Ø-åaî�Õ�×qØtÛ«Õ�ÑÓä$Ò�æ

�\ÒéÜ>¸ y {�| Ô�Ö¢×Fó�Øí¸ y { � ð ¸ y { ÷-é·Ô¤ë®ÙoÒ3Ñ�Ô+Ü�ÕLÔ3ÑÓÙ°Ö·Òúà�Õ�í°Ø�Ô+Ù�Ý4Øt×qÙ°Ö«Ò$ÑÓã«Øqä3Ø�ãX]

ì �AÜ«Û«Û4Ù°Ò$ØôÜÝ¸ y {�| Ø ¸ y { æ þ Ô�îQÙ°á�áÓÙPë2Ò7Ô+à�Õ`Ô?Øí¸ y {���� ólÕ�ÒêÜÝ¸ y {���� ÷-é.Ñlæ ØLæ�é.Ø�ã«ì�Øô�ºã«Ù�Ø�Ò�Ö«Ù�Ô
ÑÓÖ�Ô+Øqä3Ò$Ø�×qÔ7Ô3à«ØÞÛ«áÓÕ�Ö«ØÞÒ$Ü«Û«Û4Ù°ä$Ô3ÑÓÖ«ìUî�ÕL×�Ø>u.æÏ��à«Ø�Ý«Õ�Ò3Ñ�×�îQÜ«Ö«×,Ô+ÑÓÙ�Ö«Ò¦ÑÓÖ0Ø ¸ y { Õ�ä3Ø�í�Ø�ä³Ô+Ø,è{åaÛ«áâÕ�Ö·Ø
ã«ÑÓÒ³Ô�Õ�Ö·×�Ø�Ò¸óQîQä$Ù°Ú^Ô3à«Ø&Ø�Ö«ã«Û4Ù°Ñ�Ö{Ô3Ò	Ù�îd�2Ô+Ù7Ô+à«Ø&Û«áÓÕ�Ö«Ø�Ò3Ü·Û«ÛXÙ�ä$Ô+Ñ�Ö«ìÑu1÷,é{Õ�Ö·ã�Ô3à�ÕLÔ9Ù�î1Ú�ÑÓÖ·ÑÓÚÞÜ«Ú
Ö«Ù°ä$Ú ÑÓÒqé«ÑÓÖ*Ô+à·ÑÓÒ�×�ÕLÒ3Ø�éÂÕ�áÓÙPëÀØ�ä�Ý4Ù°Ü«Ö«ã
Ù°Ö�Ô+à«Ø�Øqã«ì°Ø,å<î�Õ�×�Ø�ã«Ñ�Ò$Ô+Õ�Ö«×�ØLæ

ì þ î�ÜÝ¸ y {0| ð ¸ y { éFÔ3à«Ø�Ö ð ¸ y {���� æ ��à«ÑÓÒ�Ú�Ø�ÕLÖ«Ò�Ô+à«ÕLÔ�Ô+à«Ø*á�ÑÓÖ«Øôöþ¸�Ò$Ü«Û«Û4Ù°ä$Ô3ÑÓÖ«ì%��ã«Ù�Ø�Ò�Ö«Ù�Ô
ÑÓÖ�Ô+Øqä3Ò$Ø�×qÔVu.æ þ Ö�Ô+à·ÑÓÒ¸×�Õ�Ò3ØLé�÷4ó��g�zu1÷ � ÷Xó�öþ¸T��u1÷ | Ô�Ö¢×³¸ æ ç ã {oñ ÷4ó�öþ¸$�i� { ÷�ò{æ:��à{Ü«Ò�é1Ñ�Ô&ÚÞÜ«Ò$Ô¸ÝXØ
Û«ä3ÙPí�Ø�Ö�Ô3à�ÕLÔ � ð ¸ y {���� Ô�Ö¢×³¸ æ ç ã {gñ ÷4ó�ö�¸T�i� { ÷zò{æ �AÑÓÖ·×�Ø � ð ¸ y {
��| Ô�Ö¢×³¸ æ ç ã {gñ�� î ¸ æ � ò{éAÔ+à«Ñ�Ò�ä3Ø�ã·Ü«×�ØqÒ
Ô+Ù�Û«ä$ÙJí�Ñ�Ö«ì�Ô+à�ÕLÔ � î ¸¢æ ��� ÷4ó�öþ¸T�z� { ÷-é«îQÙ°ä2Õ�áÓáX� { ÑÓÖUÔ3à«Ø�ÝXÙ�Ü«Ö«ã�Õ�ä³ß*Ù�î
u.æ
ç�Ù°ä2Õ�Ö�ß*Ù°Ö«Ø�Ù�î'Ô+à·Ø�Ò3ØtÝ4Ù°Ü«Ö«ã�ÕLä$ß*Øqã«ì°Ø�Òqé

�



� î ¸^æ ��|�� Ô�Ö�×Fó¢Û9Ô�Ö�×Fó w ã ä ¸ æ y {¢è � w ã å ¸ æ y {¢è ÷T��Û9Ô�Ö¢×Bó w ã å ¸ æ y {�è �z·=¸ y ¸^æ�÷3÷ ��|�� Ô�Ö�×Fó�Û¬Ô�Ö�× ô ��Û9Ô�Ö¢× � ÷ � ü

�®Ù°Ö«Ò$ÑÓã«Øqä2Ô3à«Ø�ÛXÙ�Ò3Ò3Ñ�Ý«áÓØ7×qÙ°ÚÞÝ«Ñ�Ö�ÕLÔ3ÑÓÙ°Ö«Ò®Ù�îSÒ$ÑÓì°Ö·Ò�Ù�î.Ô3à«ØêÛ9Ô�Ö¢× îQÜ«Ö«×qÔ3ÑÓÙ°Ö·Ò�]

óQÑ ÷�Û9Ô�Ö¢× ô�� � ésÛ9Ô�Ö¢× ��� � æ���à·Ø�Ö � î ¸ æ �g| Ô�ØgÙ.ó � Û9Ô�Ö�× ô � � � Û9Ô�Ö¢× � � ÷,æ ��à«Ø�Ô¤ë®ÙºÕ�á�Ô3Ø�ä$Ö�Õ`å
Ô+Ñ�í°ØqÒ¸Õ�ä$Ø7Ò$Ô3Ü«ã«ÑÓØqã�Ý4Ø�á�ÙPë�æ

ó�ÑÓÑâ÷ôÛ9Ô�Ö¢× ô�� � é�Û¬Ô�Ö�× ��� � æ�Ó\ÙPë � î ¸^æ �o| � Û9Ô�Ö¢× ô �g| Ô�Ö¢×Bó � w ãTä ¸ æ y {¢è � � � w ã9å ¸ æ y {¢è � ÷-æ
óQÑÓÑÓÑâ÷ôÛ9Ô�Ö¢× ô�� � é�Û¬Ô�Ö�× ��� � æ þ Ö�Ô+à«Ñ�Ò�×�Õ�Ò$Ø�é � î ¸ æ ��|�� Û9Ô�Ö¢× � ��| Ô�Ö¢×Bó � w ã9å ¸¢æ y { è � � � ·¹¸ y ¸ æ � ÷,æ
ó�Ñ�í·÷�Û9Ô�Ö¢× ô�� � é�Û¬Ô�Ö�× ��� � æ��\Øqä3ØLé � î ¸^æ ��| Ô�Ö�×Fó � w¹ãTä ¸^æ y {¢è � � � w=ã¬å ¸¢æ y {¢è � � � ·=¸ y ¸^æ � ÷-æ

þ Ö�×�Õ�Ò3Ø�ó�Ñâ÷\ë2Ñ�Ô3à � Û¬Ô�Ö�× � � � � Û9Ô�Ö¢× ô � é'Õ�Ò7ëÀØ�áÓá	ÕLÒtÑ�Ö�×�Õ�Ò3ØqÒUóQÑÓÑ�Ñ ÷\ÕLÖ«ã|óQÑ�í·÷,émÑ�Ô�à«Ù°áÓã·Ò�Ô3à�ÕLÔ
� î ¸^æ ����� ·¹¸ y ¸¢æ �o| ÷Xó�öþ¸T�zöþ¸^æ�÷ � ÷Xó�öþ¸T�z� { ÷,æ
þ Ö�Ô3à«Ø�ä$Ø�ÚoÕ�ÑÓÖ«Ñ�Ö«ì�×�Õ�Ò$Ø�ÒqédÛ9Ô�Ö¢×Bó w¹ã ä ¸ æ y {�è � w=ã å ¸ æ y {¢è ÷ � � é�ë2à«ÑÓ×�à0Ú�Ø�ÕLÖ«Ò&Ô3à�ÕLÔ&Ô+à«Ø�ÝXÙ�Ü«Ö«ãAå
Õ�ä$ß�Ø�ã«ì�Ø¹� { ã«ÙAØqÒ	Ö«Ù�Ô	ÑÓÖ�Ô3Ø�ä3Ò$Ø�×,Ô9Ô3à«Ø2Û«áâÕLÖ«Øéu�¸,æ
��à«Ñ�Ò9Ñ�ÚoÛ·áÓÑÓØqÒ.Ô3à�ÕLÔFÔ+à·Ø&Ú�ÑÓÖ·ÑÓÚÞÜ«Ú ã«Ñ�Ò$Ô+Õ�Ö«×�Ø
ÝXØ,Ô¤ë®ØqØ�Ö'� { ÕLÖ«ã'u�¸úÑ�Òúä3Ø�Õ�áÓÑ���Ø�ãUÕLÔ2Ù°Ö«Ø¦ÙLî'Ô3à«Ø7Ø�Ö·ã«ÛXÙ�ÑÓÖ�Ô+Ò�Ù�î�� { æ���à«Ñ�Òúí°Ø�ä³Ô+Ø-èUå	Û«áÓÕ�Ö«Ø¦ã«Ñ�Ò³å
Ô�Õ�Ö·×�Ø�ÑÓÒBÕ¦áÓÙPë®ØqäBÝ4Ù°Ü«Ö«ã�Ù°ÖÞÔ3à«Ø�Ø�ã«ì�Ø®å�Û«áÓÕ�Ö«Øúã«Ñ�Ò$Ô+Õ�Ö«×�ØLé�Ñ<æ Ø�æ�éíÔ�Ö¢×Bó � w ãTä ¸¢æ y {¢è � � � w ã9å ¸^æ y {¢è � ÷ �
÷4ó¢u�¸��z� { ÷ � ÷4ó�ö�¸$�z� { ÷-é«ë2à«ÑÓ×�à
×�Ù�ÚoÛ«á�ØqÔ3Ø�ÒúÔ+à·ØtÛ·ä3Ù�Ù�î�æ

EGF"! Æ;Ç�ÈßÎVÈ$# ÈmU�ÈmÌ�K�WOÈßPdK�MOÈ

�AÙ°Ú�ØqÔ+Ñ�ÚoØqÒ�ö�÷ ð ÑÓÒ9Ö«Ù�Ô2Õ�Ô3ÑÓì°à�ÔÀáÓÙPëÀØ�ä®Ý4Ù°Ü«Ö·ã1æ&%SÕ�ä³Ô+Ñ�×�Ü«áÓÕ�ä3á�ß°é�Ô+à«Ø¸×�Õ�Ò$Ø¸ë2à«Ø�ä$Ø7Ñ�ÔÀä3ØqÛXÙ°ä³Ô+Òú×qÙ°Ö�Ô�Õ�×,Ô�é
Ñ<æ Ø�æFÑ�Ô®ÑÓÒúØqò{Ü�Õ�á1Ô+ÙÝ�qØ�ä$Ù«é�Õ�á�Ô+à«Ù°Ü·ì°àUÔ+à«Ø7Û4Ù°á�ßAà·Ø�ã«ä3Õ�Õ�ä3Ø�Õ�Û«Õ�ä$Ô�é·ÑÓÒÀí°Ø�ä³ß*Ü«Ö«ã·Ø�Ò3Ñ�ä3Ø�Õ�Ý«áÓØLæ�\ à«Ø�Ö�×�ÕLÖ
Ô+à«Ñ�Ò�à�Õ�Û«Û4Ø�Ö('
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��Ü«Û«Û4Ù°Ò3Ø&ÝXÙLÔ+à�ÛXÙ°á�ß�à«Ø�ã«ä3Õ�ÕLä3Ø2Ò3ØqÛ�Õ�ä+Õ`Ô+Ø�ãºÕ�Ö«ãÕÜÝ¸ y {=| ÚoÑ�Ö ñ Øí¸ y { � ð ¸ y { ò |*� æ
�úëÀÙ�×�Õ�Ò3ØqÒÀà�Õ�í�Ø
Ô+Ù�ÝXØ�×qÙ°Ö«Ò3Ñ�ã«Ø�ä$Ø�ã�]

ì Øí¸ y {=|*� Õ�Ö«ã ð ¸ y { � � é«ë2à«ÑÓ×�à
×�Ù�ä3ä3ØqÒ3Û4Ù°Ö«ã«Ò2Ô+Ù�Õ�ä3Ø�Õ�á�×�Ù�Ö{Ô+Õ�×qÔ&Ò$Ñ�Ô+Ü«ÕLÔ+Ñ�Ù°Ö!ólçSÑ�ì°Ü«ä$Ø Ä ÷,æ

f

e

çSÑÓì�Ü«ä3Ø Ä ][Øí¸ y {¹|*�,+oá.- ð ¸ y { � �"à�Þ0/.1 à�2435+76829+:1<;4=�á�>�+�;?>A@

ìïð ¸ y {ô|�� ÕLÖ«ã Øí¸ y { � � æÕ��à«ÑÓÒ�Ú�Ø�Õ�Ö«Ò�Ô+à«ÕLÔCBY� { Ò�æýÔ�æ î ¸^æ |�� æB\_Ø�ë2ÑÓá�áBã«Ñ�Ò$Ô+Ñ�Ö«ì°Ü«Ñ�Ò3àÍÔ¤ëÀÙ
ÚºÕLÑÓÖ*×�ÕLÒ3Ø�Ò2ë2à«Øqä3Ø7Ô+à«Ñ�Ò2×�Õ�Ö
à�Õ�Û«Û4Ø�ÖIé�ã«Ø�Û4Ø�Ö«ã·ÑÓÖ«ì�Ù°Ö*Ô+à«Ø7íLÕ�á�Ü«Ø7Ù�î�·¹¸ y ¸¢æ�]

� ·¹¸ y ¸ æ � � � Ó&Ø�×qØ�Ò3Ò3Õ�ä3Ñ�á�ß�ØqÑ�Ô+à·Ø�ä w ãTä ¸^æ y { è |D� Ù°ä w ã9å ¸^æ y { è |*� óQÖ«Ù�Ô9ÝXÙLÔ+àºÒ$ÑÓÚÞÜ·á�Ô�ÕLÖ«Ø�Ù°Ü·Ò3á�ß�é
Õ�Ò�Ô+à«Ñ�Ò*ë®Ù°Ü·áÓã ÚoØ�Õ�Öû×qÙ°Û«áÓÕ�Ö�Õ�ä$Ñ�Ô¤ß|ÙLîÝ� { Õ�Ö·ã �°é¸ë2à«Ñ�×�à Ñ�Ò�Ô3à«Ø!Ù�Ô+à«Øqä�×�Õ�Ò$ØP÷,æ þ Ö
Ù�Ô3à«Ø�ä9ë®Ù°ä$ã«Ò�é�Ô+à«Ø¸Õ�ä3Ý·Ñ�Ô+ä3Õ�ä$ßÞÛ«áâÕ�Ö·Ø\×qÙ°Ö�Ô�Õ�Ñ�Ö«ÑÓÖ«ìtØ�ã·ì°Ø¹�¦ã·ÙAØqÒúÕ�á�Ò3Ùt×�Ù°Ö�Ô�ÕLÑÓÖºÙ�Ö«Ø\ÙLî1Ô+à«Ø
Ø�Ö·ã«ÛXÙ�ÑÓÖ�Ô+Ò'Ù�î�� { æm�¸Ö�ßtÙ�Ô+à·Ø�ä'Û«áâÕ�Ö·Ø�uq¸�×�Õ�Ö�ÝXØ9×�à«Ù°Ò$Ø�Ö�Ô3à�ÕLÔ.Õ�í°Ù°Ñ�ã«ÒmÔ+à«Ñ�Ò'×qÑÓä$×�Ü«Ú�Ò$Ô+Õ�Ö«×�Ø
ólç.ÑÓì°Ü«ä$Ø 
 ÷,æ

·¹¸ y ¸¢æ |D� ðFã«ì�Ø�Ò?�ºÕ�Ö«ã � { Õ�ä3Ø�×�Ù°Ö�Ô+Õ�ÑÓÖ«Øqã_Ñ�Ö!Ô3à«ØºÒ3Õ�ÚoØ�Û«áÓÕ�Ö«Ø�æ��®Ù°Ö«Ò3Ñ�ã«Ø�ä�Ô+à·ØoíLÕ�áÓÜ·Ø�ÙLî
Øí¸ y { ]

Øí¸ y { � � �®Ù�ä3ä3ØqÒ3Û4Ù°Ö«ã«Ò2Ô+Ù�Õ�ä3Ø�Õ�á1×�Ù�Ö{Ô+Õ�×qÔ�ó�çSÑÓì°Ü·ä3Ø  ÷-æ
Øí¸ y {¹|*� ��à·Ø�ä3Ø�Õ�ä$Ø¦Ô¤ë®ÙoÒ3Ü«Ý4×�Õ�Ò$Ø�Ò$]

E ðFÑ�Ô3à«Ø�ä w ãTä ¸ y {�è |*� Ù°ä w ã9å ¸ y {¢è |F� é·Ý«ÜAÔúÖ«Ù�Ô®ÝXÙLÔ+à1æ
��à·ÑÓÒú×qÙ°ä3ä$Ø�Ò3Û4Ù°Ö«ã·Ò®Ô+Ù�Õ
ä$Ø�Õ�á1×qÙ°Ö�Ô�Õ�×,Ô&Ò3Ñ�Ô3Ü�ÕLÔ3ÑÓÙ°Ö!ó�çSÑÓì°Ü·ä3ØV(�Õ�÷-æ

Ä �



E w ã ä ¸ y { | w ã å ¸ y { |*� ×�Õ�Ö
Ø�Ñ�Ô+à«Øqä&×qÙ°ä3ä$Ø�Ò$ÛXÙ°Ö·ã�Ô+Ù�Õ�ä3Ø�Õ�á�×�Ù°Ö�Ô+Õ�×qÔ�éXÕLÒ&Ò$à«ÙPë2Ö
Ñ�Ö�çSÑÓì°Ü·ä3ØG(°Ý Ä é�Ù°äBë®Ø\Õ�ä$Ø2î�ÕL×�ÑÓÖ·ì¦Ô+à«Ø2Ù°Ö«á�ßÞã«Øqì°Ø�Ö·Ø�ä+Õ`Ô+Ø&×�Õ�Ò$Ø�é�ë2à«Ø�ä$Ø¹ö�÷ ð |*�
ë2à«Ñ�áÓØ¦Ö·Ùoä$Ø�Õ�á�×qÙ°Ö�Ô�Õ�×,Ô\Ø-èAÑÓÒ$Ô3Ò�ólçSÑ�ì°Ü«ä3Ø¹(°Ý 
 ÷-æ

��Ü«ÚoÚoÕ�ä$Ñþ��Ñ�Ö«ì«é�Ô3à«Ø2Ù°Ö«á�ß�Ò3Ñ�Ô+Ü�ÕLÔ3ÑÓÙ°ÖÞë2à·Ø�ä3Ø¹ö�÷ ð |D� Õ�Ö«ãºÖ·Ù�ä$Ø�Õ�á�×qÙ°Ö�Ô�Õ�×,Ô®Ñ�ÒFà�Õ�Û«Û4Ø�Ö«Ñ�Ö«ìtÑÓÒFÔ+à«Ø
×�Õ�Ò$Ø�ë2à«Øqä3Ø?��ÑÓÒ&×�Ù°Û«áÓÕ�Ö�Õ�ä�Ô3Ù�u�ÕLÖ«ã�Ñ�Ô+Ò2Ò3Ü«Û·ÛXÙ°ä³Ô+Ñ�Ö«ìºá�ÑÓÖ«Ø�×�ÜAÔ+Ò¦ÕLÖ�Ø�ã·ì°ØÑ� { û Á u_ÕLÔ\Õ�Ö�ß
ÛXÙ°Ñ�Ö�Ô�æ
\ à«Ø�Ö_Ô3à«ÑÓÒ�×�Õ�Ò3Ø�ÑÓÒtÒ3Û4Ù�Ô3Ô3Ø�ã|ó w¹ãTä ¸ y { | w=ã¬å ¸ y { | ·¹¸ y ¸¢æ |�� ÷,é.Õ�Ö�Õ�á�Ô3Ø�ä$Ö�ÕLÔ+Ñ�í°ØLé 
 Ð í°Øqä3Ò3Ñ�Ù°Ö_ÙLî
îQÜ«Ö«×qÔ3ÑÓÙ°Ö�ó Ä ÷®×�Õ�Ö
Ý4ØtÜ·Ò3Ø�ã
Ô+Ù�ì°Ø,Ô&Õ�Ô3ÑÓì°à�Ô+Øqä�áÓÙPëÀØ�ä�Ý4Ù°Ü«Ö«ã�]

Ü �HG¸ y { | �éÔ�ØíÙÄ¸¢æ�ç ã { ó�Ô�Ö�×Fó�Û¬Ô�Ö�×Fó w �HGãTä ¸ y ¸^æ � w �HGã9å ¸ y ¸^æ ÷T��Û9Ô�Ö¢×Bó w �HGã$ä ¸¢æ y ¸ � w �HGã9å ¸¢æ y ¸ ÷3÷3÷�� ó  ÷

ë2à«Ø�ä$Ø w �HGxzy ¸ ÑÓÒ&ÕoÒ$ÑÓì°Ö«Øqã�ã«Ñ�Ò$Ô+Õ�Ö«×�ØtÑÓÖ
Ô+à«ØtÛ«áÓÕ�Ö«Ø�îQä3Ù°Ú í�Ø�ä$Ô3Ø,è"tºÔ+Ù�Ô+à«Ø�Ò3Ü«Û·ÛXÙ°ä³Ô+Ñ�Ö«ìoá�ÑÓÖ«Ø�Ù�î
�°æ þ î
Ô+à«Ø�Ò3Ñ�ì°Ö�ä3ØqÛXÙ°ä³Ô+Øqã�Ý�ßUÔ3à«ÑÓÒ�îQÜ«Ö«×,Ô+Ñ�Ù°Ö�ÑÓÒ�Ö«Øqì�ÕLÔ+Ñ�í°ØLé�Ø�ã«ì°Ø4��Õ�×qÔ3Ü�Õ�áÓá�ßºÑ�Ö�Ô+Ø�ä$Ò3Øq×qÔ+Ò2î�Õ�×qØÑu'æ

e

f

(a)

e

f

(b)

çSÑÓì°Ü·ä3Ø 
 ] âH+?I�JLK4+�-M;4N�=�à�;42�=HO5/.1P+oáQ2 u�¸ ;4=�á�>�+oà�á
3,=�áQ2�=HOR>SN�2T2Tá.-?/�=�à�á�>S3�=HOU+oáF29-WV�2 � {X=HO
Y O Y @ïâHKZIRJ[-oà \]2?682Tá�>^;4N�=�à�;42_=HO`>"Nµàa3^/.1P+oáQ2b+:c:=�àd-e37>SNµàa3f/.68=:Kg1a2TÞ`@ihjN�2�29-WV�2 Y 2 Y +?/�/�29+:683R+e3R+
;4=�á�>�à�á�k�=ek�3�1 à�áQ2]=ec:2?60=e6]=�áR>"N�2l3?km/�/�=e6n>�à�á�V�/.1P+oáQ2]=HO Y O Y o +oá.-p-oàa3W;4=�á�>�à�á�k(=ek�3�kµá.-�2?6�>"Nµàa3</.1P+oáQ2g@

q r¨Ê435,7É	Ï�Ç0/ È
70, Î2ÊB. @ÍÌ�È
1tÈFÏ�Ê�Ç01?2L,0s Ê�ÉBÈ

��à«ØÀÒ$Ø�Õ�ä$×�à�Ò$Û�Õ�×�Ø®ÕLÔ3Ô+Õ�×�à«ØqãtÔ3Ù&Ô3à«ØÀØ,íLÕ�áÓÜ�Õ`Ô+ÑÓÙ�Ö7Ù�î·îQÜ«Ö·×qÔ+Ñ�Ù°Öoó Ä ÷�Õ�Û·Û«áÓÑ�Ø�ã7Ô+Ù\Õ�áÓá�ÛXÙ°Ò$Ò3Ñ�Ý«áÓØFØqã«ì°Ø,å<î�Õ�×�Ø
Û�Õ�ÑÓä$ÑÓÖ«ì�Ò¦Ù�î9Ô¤ë®Ù
ÛXÙ�á�ß�à«Ø�ã·ä+Õ*×�Õ�Ö!Ý4Ø�ä3Ø�Û·ä3Ø�Ò$Ø�Ö�Ô+Øqã Õ�ÒtÕUÔ+ä$Ø�Ø�é�ë2à«Ù�Ò3Ø�Ò$Ô+ä$Ü«×qÔ3Ü«ä3Ø�Ñ�Ò7ò�Ü·Ñ�Ô+Ø�Ò$ÑÓÚ�ÑÓáâÕLä

Ä�Ä



f

e

çSÑÓì°Ü·ä3Ø  ] Jt6829+:1u;4=�á�>�+�;?>�âvNµàPVeN�1 àPVeN�>w29-Cx�àS>SNU+b;TàS68;?1a2wIy2{zgàa3?>"3�3?k�;4N7>"N
+:> ·=¸ y ¸^æ |D�_+oá.- Øí¸ y { � �|@

e

f

e

(a)

f

(b1)

e

f

(b2)
çSÑÓì°Ü·ä3Ø4(Y]:·¹¸ y ¸¢æ |}�~+oá.- Øí¸ y {ê|}�|@�âH+?IT��á�1���=�áQ2�=HO5>"N�2`2Tá.-?/�=�à�á�>"3�=HO Y 2 Y >H=ek�;4N�243p>SN�2�/.1P+oáQ2
Y O Y @�hjN�2Tá o áQ24;424343g+:6�àS1��_+U6829+:1�;4=�á�>�+�;?>�2{zgàa3?>S3g@'âHKZIb�0=e>"N~2Tá.-?/�=�à�á�>"3`=HO Y 2 Y +:6827=�á Y O Y o àd@d2g@ o7Y 2 Y
+oá.- Y O Y +:682T;4=4/.1P+oá.+:6�@ ö�÷ ð |[�X642w/�=e6n>S3,2TàS>SN�2?6�+~6829+:1�;4=�á�>�+�;?>>âHKW�?I o =e6,;4=e6n68243w/�=�á.-e3R>w=�>SN�2
-�2�V�2TáQ2?69+:>w2]3TàS>dk|+:>�à�=�áLâHKg�gI:@

Ä¬




Ô+ÙÍÕ�	 þ Ó å^	D�=Ú Ô3ä3Ø�ØLæ0��à{Ü«Ò�éFÔ3à«ØºëÀØ�áÓá�å¤ê{Ö«ÙPë2ÖM��åw� Û«ä$Ü«Ö«ÑÓÖ·ì0Ò$Ô3ä+ÕLÔ3Ø�ì�ß�×�Õ�Ö Ý4ØUÕLã�Õ�Û·Ô3Ø�ã¨Ô+Ù
×�Ù°Û4Ø�ë2Ñ�Ô+à�Ô3à«ØÞÛ�Õ�ä³Ô+Ñ�×�Ü«áÓÕ�ä2Ò$Ô+ä$Ü«×qÔ3Ü«ä3Ø�ÙLîBÔ+à«Øy	 þ Ó2åH	'�=Ú&åI�|	 þ Ó Ô+ä3ØqØ�æ�� ã«ØqÔ+Õ�ÑÓá�Ø�ã�ã·Ø�Ò3×qä3Ñ�Û·Ô+Ñ�Ù°Ö1é
Õ�Ò�ë®ØqáÓámÕ�Ò�Ø-è«ÕLÚoÛ«á�Ø�Ò&Õ�Ö«ã
Ø,èAÛ4Ø�ä$ÑÓÚ�Ø�Ö�Ô�Õ�áIä3Ø�Ò$Ü«á�Ô3Ò�é�×�Õ�Ö�Ý4Ø7îQÙ°Ü«Ö«ã�Ñ�Ö1æ �®�

�&ÙPë®Ø,í°Ø�äqé��måw�yÛ«ä3Ü«Ö·ÑÓÖ«ì�ã«ÙAØqÒ�Ö«ÙLÔÞÕ�í°Ù�ÑÓã¨à�Õ�í�ÑÓÖ·ì�Ô+Ù�×�Ù°Ú�Û«Ü·Ô3ØºÕ`ÔÞáÓØ�Õ�Ò$ÔtÔ¤ëÀÙ�îQÜ«Ö«×,Ô+ÑÓÙ�Ö«Ò�Û4Ø�ä
Ø�ã«ì°Ø-åaî�Õ�×qØUÛ�Õ�Ñ�ä*óQÑÓÖ_Ô3à«ØUÝ4Ø�Ò$ÔÞ×�Õ�Ò$Ø�éFÔ+à«Øº×�Ù°Ú�Û«Ü·Ô+ÕLÔ+Ñ�Ù°Ö_Ù�î ð ¸ y { ×�Õ�Ö Ý4ØUÒ3ê{ÑÓÛ·ÛXØqãÂ÷,æ þ ÔÞëÀÙ°Ü«á�ã¨ÝXØ
ã«Ø�Ò$ÑÓä+ÕLÝ«áÓØtÔ+Ù*Õ�í°Ù�ÑÓãÍã«Ù°Ñ�Ö«ì*Õ�Ö�ß�×�Ù°Ú�Û«Ü·Ô+ÕLÔ+Ñ�Ù°Ö0Õ`Ô�Õ�áÓá�îQÙ°ä\Ø�ã«ì�Ø,åaî�ÕL×�ØÞÛ�ÕLÑÓä3Ò\Ô+à�ÕLÔ¸×�Õ�Ö·Ö«Ù�Ô7Û4Ù°Ò3Ò$ÑÓÝ«á�ß
ä3Ø�ÕLáÓÑþ�qØ�Ô3à«ØÞÚ�ÑÓÖ«Ñ�ÚÞÜ«Ú ã«Ñ�Ò$Ô+Õ�Ö«×�ØLæÏ��à«ÑÓÒ¦×�Õ�ÖÍÝ4Ø�Õ�×�à«Ñ�Øqí°Øqã!ÕLî Ô+Øqä¦ÕUÒ3Ü·Ñ�Ô�ÕLÝ«áÓØ�Û«ä3ØqÛ«ä3Ù�×�ØqÒ3Ò3Ñ�Ö«ì*Ò$Ô3Ø�Û1é
Õ�Ò2Ò3à«ÙPë2Ö�Ö·Ø,è�Ô�æ

�:FIH �AÌÄN®ÈmU�WOK�WYNIZ[U��oÐ�K�MOÈÍÎ���ÌÄSVUVN©U]# Ð�K�MOÈÍÎ Z[U K&���VÉ©N®PdK�ÐVÉ®ÈÊPdZ[U�WYK�PXWOM

�7ä$ÑÓØqÖ{Ô+ÕLÔ+Ñ�Ù°ÖAåaÝ�Õ�Ò3Øqã¨Û«ä$Ü«Ö«ÑÓÖ·ìÍÑÓÒ�ÕÍÛ«ä$Ø�Û«ä$ÙA×qØ�Ò3Ò$ÑÓÖ«ìÍë2à«Ñ�×�à[×�Ù°Ö«Ò$ÑÓÒ³Ô+Ò�ÑÓÖ ØqáÓÑ�ÚoÑ�Ö�ÕLÔ+Ñ�Ö«ì
Õ�ë2à«Ù°á�Ø*Ò3ØqÔ
Ù�îúØqã«ì°Ø,å<î�Õ�×�Ø�Û�Õ�Ñ�ä3Ñ�Ö«ì°Ò¦Ô+à«ÕLÔ�×�Õ�Ö«Ö«ÙLÔ�ä$Ø�Õ�á�Ñþ�qØ�Ô3à«Ø�ÚoÑ�Ö«ÑÓÚÞÜ·Ú ã«Ñ�Ò$Ô+Õ�Ö«×�Ø�Ý4ØqÔ¤ëÀØ�Ø�Ö¨Ô3à«Ø�ÛXÙ°á�ß�à«Ø�ã«ä3Õ·æ
��à«ÑÓÒ&Û«ä3Ü·Ö«ÑÓÖ«ìoÑÓÒ&Ý�Õ�Ò$Ø�ã0Ù°Ö�Ô+à«ØtÒ3ÙLåa×�Õ�á�áÓØqã +?/�/.1 à�;9+�Kg1a2 ×�Ù°Ö�Ô�ÕL×qÔ+Òqé1Õ�Ö·ã�à�Õ�Ò\ÝXØqØ�Ö0Ü·Ò3Ø�ã�Û«ä3Ø,íAÑ�Ù°Ü«Ò$á�ß
Ý{ß_Ô+à«Ø�Õ�ÜAÔ+à«Ù°ä$Ò�ÑÓÖ Ô+à·Ø*ÑÓÖ�Ô+Øqä$îQØ�ä$Ø�Ö«×qØ�ã«ØqÔ3Ø�×qÔ3ÑÓÙ°Ö[×qÙ°Ö�Ô+Ø,è�Ô�æ ���9���w� �¸Û«Û·áÓÑÓ×�Õ�Ý«Ñ�áÓÑ�Ô¤ß ä$ØqîQØqä3Ò�Ô+ÙÍë2à«Ñ�×�à
îQØ�ÕLÔ3Ü«ä3ØqÒ�Ù�îúÔ¤ëÀÙ�Ô3ä+Õ�Ö«Ò$áâÕLÔ3ÑÓÖ«ì
Û4Ù°á�ß�à«Øqã«ä+Õ
×�Õ�Ö¨Ý4Ø�Ý«ä3Ù°Ü·ì°à�ÔÞÑÓÖ�×�Ù°Ö�Ô+Õ�×qÔ�æD�\Ò�ëÀØºë2ÑÓá�áFÒ3ØqØºÑÓÖ!Ô+à«Ø
Ö«Ø,è�Ô�Ò$Ü«Ý«Ò3Øq×qÔ3ÑÓÙ°Ö1éBÔ3à«ØºÚ�ÑÓÖ·ÑÓÚÞÜ«Úfã«ÑÓÒ³Ô�Õ�Ö«×qØU×�ÕLÖ¨Ù°Ö«á�ß ÝXØUä$Ø�Õ�á�Ñþ�qØ�ã_Ý�ß!îQØ�ÕLÔ3Ü«ä3ØqÒ�ë2à«Ù°Ò$ØU×�Ù�Ö{Ô+Õ�×qÔ
ÑÓÒÞÕLÛ«Û«áÓÑ�×�Õ�Ý·áÓØ�æ"��à�Ü·Ò�é9Ù°Ö«á�ß!Øqã«ì°Ø,å<î�Õ�×�Ø*Û«Õ�ÑÓä$ÑÓÖ«ì°ÒtÑÓÖ�í�Ù°á�í�Ø�ã ÑÓÖ[ÕLÛ«Û«áÓÑ�×�Õ�Ý·áÓØ�×�Ù°Ö�Ô�ÕL×qÔ+Ò�Ö·Ø�Ø�ã Ô3Ù0ÝXØ
×�Ù°Ö«Ò$ÑÓã«Øqä3Øqã
îQÙ°ä�×qÙ°Ú�Û«Ü·Ô+Ñ�Ö«ì�îQÜ«Ö«×,Ô+ÑÓÙ�Ö_ó 
 ÷,æ

ðBí�Ø�ä$ß�×qÙ°Ö�Ô�Õ�×,ÔÀÝ4ØqÔ¤ëÀØ�ØqÖºÔ+à·Ø2îQØ�ÕLÔ+Ü·ä3Ø�Ò9Ù�î4Ô¤ë®ÙtÛ4Ù°á�ß�à«Øqã«ä+Õ�×�Õ�Ö�Ý4Ø�ä3Ø�ã·Ü«×�ØqãºÔ+ÙtÕ�Ý�Õ�Ò3Ñ�×úí°Øqä$Ô+Ø-è{å
î�Õ�×�Ø
Ù°ä�Ø�ã«ì�Ø,å¤Øqã«ì°Ø�×�Ù°Ö�Ô�ÕL×qÔ�æï��à«Ø�Ô¤ëÀÙ_Ý�ÕLÒ3ÑÓ×
×�Ù�Ö{Ô+Õ�×qÔ3ÒºÕLä3Ø
ã«ÑÓÒ$Û«áâÕ�ß°ØqãyÑ�ÖyçSÑ�ì°Ü«ä$Ø")�éúÕ�Ö«ãÿÔ+à«Ø
×�Ù°ä$ä3Ø�Ò$ÛXÙ�Ö«ã«ÑÓÖ·ì +?/�/.1 à�;9+�K�àS1 àS>d�b;4=�á.-oàS>�à�=�á
3 ÕLáÓáÓÙPë Ù°Ö«Ø¦Ô3Ù�ã«ØqÔ3Ø�ä$ÚoÑ�Ö«Ø¦ë2à«ÑÓ×�à
Ù�îmÔ+à·Ø�Ò3Ø�×qÙ°Ö�Ô�Õ�×,Ô+Ò&Õ�ä3Ø
Õ�Û«Û«á�ÑÓ×�ÕLÝ«áÓØ�] � ü

Ä9 



� bdc�e	hL�Yc�c���p�n��|��pd��p�`�b ç�Ù°äúÕtì°Ñ�í�Ø�ÖUä$Ø�áâÕ`Ô+Ñ�í�Ø\Ù�ä3ÑÓØqÖ�Ô�ÕLÔ3ÑÓÙ°ÖoÝXØ,Ô¤ë®ØqØ�Ö*Ô¤ë®Ù�ÛXÙ°á�ß�à«Ø�ã«ä3Õ·é{Ô+à«Ø¦×qÙ°ÖAå
Ô�Õ�×,Ô�Ý4ØqÔ¤ëÀØ�ØqÖ[Õ�í�Ø�ä³Ô+Ø,è;tÍÙ�î®Ù°Ö«Ø�ÛXÙ°á�ß�à«Ø�ã«ä$Ù°Ö¨ÕLÖ«ã¨Õ�î�Õ�×�ØvuÿÙ�îúÕ�Ö«Ù�Ô3à«Ø�ätÛ4Ù°á�ß�à«Øqã«ä3Ù°Ö�ÑÓÒ
Õ�Û«Û«á�ÑÓ×�Õ�Ý«áÓØ\Ñ�#'ú³tq�.Õ�ã`ï3Õ�×qØ�Ö�Ô2Ô+ÙBtÂé } tq�^��u���� } ts�zu�� � � æ

� bdc�e	���Yc�c���p�n��|��pd��p�`�b ç�Ù°äúÕ�ì�Ñ�í°ØqÖ*ä3ØqáâÕLÔ3Ñ�í°Ø\Ù°ä3Ñ�Ø�Ö�Ô�Õ`Ô+ÑÓÙ�ÖoÝ4ØqÔ¤ëÀØ�ØqÖ
Ô¤ëÀÙ�ÛXÙ�á�ß�à«Ø�ã·ä+Õ·é�Ô+à«Ø¦×qÙ°ÖAå
Ô�Õ�×,Ô�ÝXØ,Ô¤ë®ØqØ�Ö Õ�Ö Ø�ã«ì°Ø%��� Ù�î�Ù�Ö«ØÍÛXÙ�á�ß�à«Ø�ã·ä3Ù°Ö Õ�Ö«ã Õ�Ö Øqã«ì°Ø%��� Ù�î�Õ�Ö«ÙLÔ+à«Øqä*ÛXÙ°á�ß�à«Ø,å
ã«ä3Ù�Ö ÑÓÒ�Õ�Û«Û«á�ÑÓ×�ÕLÝ«áÓØ Ñ�#���� �| ���3étë2à«Øqä3ØX��� | Ò3ÑÓì�Ö�ó }"� ô ��un q�+÷ | Ò$ÑÓì°Ö1ó }d� � ��un q�+÷,étÕ�Ö·ã
��� | Ò3Ñ�ì°Ö�ó }d� ö �zu? q�+÷ | Ò3Ñ�ì°Ö�ó }d� ü �zu? q�+÷-éXë2Ñ�Ô+à � � | Û��¢¡·ó�uq��¼ ���ú÷T�zuq�'Õ�ã`ï3ÕL×�Ø�Ö�Ô2Ô+ÙB���=� �
£V|
Û £ ¡-ó�u £ ¼Ñ���°÷T�zu £ Õ�ãJï3Õ�×�ØqÖ{Ô2Ô3Ùv���¾ý�Û��^��Û £ û ñ¥¤ Ä �9� Ä ò�Ò$Ü«×�à�Ô3à�ÕLÔ � ¿·ÑÓÒSÙ°ä3Ñ�Ø�Ö�Ô+Øqã�Ô3ÙPëúÕ�ä$ã«ÒFÔ+à«Ø
ÑÓÖ�Ô+Øqä3Ñ�Ù°ä¸Ù�î9î�Õ�×qØBu�¿®ó�Ò3ØqØ�çSÑÓì°Ü·ä3Ø>)°÷-émÕ�Ö«ã u?  | ��� ¼õ���!ó�Ù°ä¦Ô3à«Ø�Ù°Û«Û4Ù°Ò$Ñ�Ô+Ø�ã«ÑÓä$Ø�×qÔ3ÑÓÙ°ÖIéIÔ+à«Ø
×�à«Ù°Ñ�×�Ø�ÑÓÒ2Õ�ä$Ý«Ñ�Ô3ä+Õ�ä³ß·÷,æ

(a) (b)

v
f

4

31

1

ff

T

T
f

f

2
T4

2

e m

e n

çSÑÓì�Ü«ä3ØÏ)µ] âH+?ICJ
/�/.1 à�;9+�Kg1a2^c:2?6n>w2{zb¦jO�+�;42
/
+oàS6�à�á�V�@ÑâHKZICJl/�/.1 à�;9+�Kg1a2p29-WV�2^¦029-WV�2
/
+oàS6�à�á�V�@

Ó&Ù�Ô+Ø�Ô+à·Ø
×qÙ°ä3ä$Ø�Ò$ÛXÙ°Ö·ã«Ø�Ö«×qØ0Ù�î\Ô+à«ØqÒ3Ø
Ý�Õ�Ò3Ñ�×
Õ�Û«Û«á�ÑÓ×�ÕLÝ«áÓØ*×qÙ°Ö�Ô�Õ�×,Ô+Ò�ë2Ñ�Ô+à[Ô+à·Ø�Ý�ÕLÒ3ÑÓ×�ã«Ñ�Ò$Ô+Õ�Ö«×�Ø
îQÜ«Ö«×qÔ3ÑÓÙ°Ö·Ò�ÑÓÖ'�AØ�×,Ô+Ñ�Ù°Ö 
 æ Ä æ

�¦Ü«äSÛ«ä3ØqÛ«ä3Ù�×�ØqÒ3Ò3Ñ�Ö«ì � Û«ä$ÙA×qØ�Ø�ã·Ò9Ñ�Ö�Ô¤ëÀÙtÒ³Ô+ØqÛ«Ò�æ þ Ö�Ô3à«Ø®ñ�ä$Ò$Ô	Ù°Ö«ØLé�Õ�á�áAÝ�ÕLÒ3ÑÓ×úÕ�Û«Û«á�ÑÓ×�ÕLÝ«áÓØ9×�Ù°Ö�Ô+Õ�×qÔ3Ò
§Z¨�´q�=¨��©�q¨¢�©¥��I���¢����¡ª£T�Ý�����B��²ª«T£T¨¢¡¤��´m©G¥ �q�I§T�©²¤£$���¯�Ñ��£ê���©¨���£$¨v© ��´q¡°¥[£T¨¢¡¤�©�$�^�z�¢¡¤£$�¬�þ±��T¥��©�Ñ�q¨¢�q�q¡ª�q«4�ZªG I¡¤�©����²ª�

Ä (



Õ�ä3Ø	ã«Ø,Ô+Ø�ä$ÚoÑ�Ö«Ø�ãIæ þ Ö�Ô+à«Ø9Ò3Øq×�Ù°Ö«ã�Ò$Ô+ØqÛ1é�Øqã«ì°Ø-åaî�Õ�×qØÀÛ�ÕLÑÓä3Òmä$Ø�áâÕ`Ô+Ø�ã�Ô+Ù2Ô+à·Ø�Ò3Ø9×�Ù�Ö{Ô+Õ�×qÔ3ÒBÕ�ä$Ø	×�Ù°Ú�Û«Ü·Ô3Ø�ã�]
îQÙ°ä¦Õoí�Ø�ä³Ô+Ø,è{å<î�Õ�×�Ø�×�Ù�Ö{Ô+Õ�×qÔ�é�Õ�Ö�ß�Ù°Ö«ØÞÙ�îFÔ3à«Ø�Õ�ãJï3Õ�×�ØqÖ{Ô¦Ø�ã«ì°ØqÒ¦Ô+ÙºÔ3à«ØÞí°Øqä$Ô3Ø,è ÕLÖ«ã0Ô+à«Ø�î�Õ�×�ØÞÑ�Ô+Ò$Ø�á�î
Õ�ä3Ø¦×�à·Ù°Ò3ØqÖ1é«ë2à«Ø�ä$Ø�Õ�Ò�îQÙ°äúÕ�Ö*Ø�ã«ì�Ø,å¤Øqã«ì°Ø7×qÙ°Ö�Ô�Õ�×,Ô�Ô+à«Ø¦×�à·Ù°ÑÓ×qØ¦î�Õ�áÓá�ÒÀÙ°Ö�ÕLÖ{ßºÙ°Ö«Ø7Ù�î�Ô3à«Ø7Ø�ã·ì°Ø�Ò2Õ�Ö·ã
Õ�Ö�ß�Ù°Ö«Ø2Ù�î4Ô+à«Ø2Ô¤ë®Ù�î�Õ�×qØ�Ò	Ô+à�ÕLÔÀÕ�ä$Ø&Õ�ã`ï3Õ�×qØ�Ö�Ô	Ô+Ù�Ô+à«Ø&Ù�Ô+à·Ø�ä	Ø�ã«ì�Ø�æ
��à«ØqÒ3Ø\×�à«Ù°Ò3ØqÖUØ�ã·ì°Ø,å<î�Õ�×�Ø2Û�Õ�Ñ�ä3Ò
Û«ä3ÙPí�ÑÓã«ØUÕ�áÓÙPëÀØ�äÞÝ4Ù°Ü«Ö«ã Ù�Ö_Ô+à«Øºã«ÑÓÒ³Ô�Õ�Ö«×qØUÑ�î�îQÜ·Ö«×qÔ3ÑÓÙ°Ö ó 
 ÷tÑ�ÒÞÕ�Û·Û«áÓÑ�Ø�ã_Ô3Ù�Ô+à«ØqÚ�éBÕ�ÒÞÛ«ä$ÙJí�Ø�Ö[ÑÓÖ
Ô+à«Ø\Ö«Ø,è�ÔúÒ$Ü«Ý«Ò$Ø�×qÔ3ÑÓÙ°ÖIæl	
Ù°ä3ØqÙJí�Ø�äqéAÔ+à·Ø¸Ø,èAÛ4Ø�ä$ÑÓÚ�Ø�Ö�Ô+ÒÀÒ3à«ÙPë Ô+à�Õ`ÔÀÔ3à«Ø¸ò{Ü�Õ�á�Ñ�Ô¤ß�Ù�îIÔ+à«Ø\áÓÙPë®ØqäÀÝ4Ù°Ü«Ö·ã
ÑÓÚ�Û«ä3ÙPí°ØqÒBÑÓÖ�ì°Ø�Ö«Øqä+Õ�áAë2Ñ�Ô+à�Ô+à«Ø�Û«ä$Ø�Û«ä$ÙA×qØ�Ò$Ò3ÑÓÖ·ì«é�Ñ<æ Ø�æ�é°ì°Ø,Ô+ÒB×qáÓÙ°Ò$Ø�äSÔ3Ù¦Ô+à«Ø�ÕL×qÔ+Ü«Õ�á·Ò$à«Ù°ä$Ô3Ø�Ò³Ô	ã«ÑÓÒ³Ô�Õ�Ö«×qØ�æ

��à·ØUÕ�Û«Û·áÓÑÓ×�Õ�Ý«Ñ�áÓÑ�Ô¤ß�×�Ù�Ö«ã«Ñ�Ô3ÑÓÙ°Ö·ÒtëÀØ�ä$ØºÙ°ä$ÑÓì°Ñ�Ö�Õ�áÓá�ß�ã·Øqí°ØqáÓÙ°Û4Ø�ã�îQÙ°ä�×qÙ°Ö�í°Ø-è¨Û4Ù°á�ß�à«Øqã«ä+ÕAæ þ Ö_Ô+à«Ø
Ö«Ù°Ö«×qÙ°Ö�í°Ø,è
×�Õ�Ò3Ø¦Ô3à«Øqßº×�Ù°Ö·Ò$Ô+Ñ�Ô+Ü·Ô3Ø7Ö«Ø�×qØ�Ò$Ò+Õ�ä³ß*Ý«Ü·Ô2Ö«ÙLÔ�Ò3Ü·ù�×qÑÓØ�Ö�Ô&×�Ù�Ö«ã«Ñ�Ô3ÑÓÙ°Ö·ÒÀîQÙ°äú×qÙ°Ö�Ô�Õ�×,Ô�æ���à{Ü«Ò�é
Ô+à«Ø,ßyì°Ñ�í°Ø
ä3Ñ�Ò3Ø�Ô3Ù¨Õ_×qÙ°Ö«Ò$Ø�ä$íLÕLÔ3Ñ�í�Ø0Ò$Ô3ä+ÕLÔ3Ø�ì�ß�é�Ñ<æ Ø�æ�é�Ò3Ù°Ú�Ø�Û«Õ�ÑÓä$ÑÓÖ«ì°Ò�ë2à«Ñ�×�à|×�Ù°Ü·áÓãyÖ·Øqí°ØqäUä3Ø�Õ�áÓÑ���Ø
Ô+à«ØoÚoÑ�Ö«ÑÓÚÞÜ·Ú ã«ÑÓÒ³Ô�Õ�Ö·×�ØºÚoÕ�ß!Ö«Ù�ÔÞÝ4ØºØqáÓÑ�ÚoÑ�Ö�ÕLÔ+Øqã1æ��\ÙPëÀØqí�Ø�ä�é	Ñ�Ö_Û«ä3Õ�×qÔ3ÑÓ×�Ø�Ô+à«Ñ�Ò�Û«ä$Ø�Û«ä$ÙA×qØ�Ò$Ò3ÑÓÖ·ì
ÛXØqä3Ú�Ñ�Ô+Ò®ä3Ø�ã·Ü«×�Ñ�Ö«ì�Ô3à«Ø�×�Ù°Ú�Û«Ü·Ô+ÕLÔ+Ñ�Ù°Ö�Õ�áXØ$#XÙ°ä$Ô2Ò$ÑÓì°Ö·Ñ�ñ�×�Õ�Ö�Ô+á�ß�æ

�:F^E �;Z Ì�Ì�ÈmPXWYU�ÈÍMOM Z Q W�Ç�È ÉIZmË ÈÍÌaÎÏN®MµWOK�U�PdÈ ÐÑZ[SVU�Î K�QiWOÈÍÌ~Z ÌÄNIÈmU�WYK�WYN®Z�U��

Ð�K�M¾ÈÍÎL��ÌÄSVUVN©U]#

��à«Ø�êLØqß
ÑÓã·Ø�Õ�ÑÓÒ�Ô+Ù�×qÙ°Ö«Ò3Ñ�ã«Ø�ä2Ô+à·Øtã·Ñ�#XØ�ä3ØqÖ�Ô\Ô¤ß�Û4Ø�Ò&Ù�îB×qáÓÙ°Ò$Ø�Ò$Ô2îQØ�ÕLÔ+Ü«ä$Ø�Ò&ÝXØ,Ô¤ë®ØqØ�Ö�Ô3à«ØtÛXÙ°á�ß�à«Ø�ã«ä3Õ·æ
çÂÙ�ä�Ø�Õ�×�à0×�Õ�Ò3ØLé�ë®ØtÛ«ä3ÙPí�Ø�Ô+à«ÕLÔ2Ô+à«Øqä3ØtØ,èAÑÓÒ³Ô+Ò\Õ�Ö�ÕLÛ«Û«áÓÑ�×�Õ�Ý·áÓØ¦×qÙ°Ö�Ô�Õ�×,Ô¦Õ�Ö·ã
Ô3à�ÕLÔ2Ô+à«Øt×�Ù�ä3ä3ØqÒ3Û4Ù°Ö«ãAå
ÑÓÖ«ìoØ�ã«ì°Ø-åaî�Õ�×qØ�Û�ÕLÑÓä3Ñ�Ö«ì�ä3Ø�Õ�áÓÑ���Ø�Ò&Ô+à«Ø�ÚoÑ�Ö«ÑÓÚ�Ü«Ú ã«Ñ�Ò$Ô+Õ�Ö«×�ØUó�Ñlæ ØLæ�é4Ñ�Ô\×�Ù°Ö�Ô+Õ�ÑÓÖ«Ò2Ô+à·ØÞ×�á�Ù°Ò3ØqÒ$Ô¸îQØ�ÕLÔ+Ü·ä3Ø�Ò
ÝXØ,Ô¤ë®ØqØ�Ö�Ô3à«Ø�ÛXÙ�á�ß�à«Ø�ã·ä+Õ�÷-æ��¦Ý{í�Ñ�Ù°Ü«Ò3á�ß°é·îQÜ·Ö«×qÔ3ÑÓÙ°Ö�ó Ä ÷úÕ�Û«Û«á�ÑÓØ�ãUÔ3Ù�Ò3Ü«×�à�Ø�ã«ì�Ø,åaî�ÕL×�Ø7Û�Õ�Ñ�ä3Ò�Û«ä$ÙPíAÑ�ã«Ø�Ò
Õ�á�ÙPë®Øqä&Ý4Ù°Ü«Ö·ã�Ù°Ö*Ô3à«ØtÕ�×qÔ3Ü�Õ�á�ã«Ñ�Ò$Ô�ÕLÖ«×�ØLæ

��à·ØtîQÙ°Ü·ä�×�Õ�Ò$Ø�Ò&Ù�îS×qáÓÙ°Ò$Ø�Ò³Ô&îQØ�ÕLÔ+Ü·ä3Ø�Ò2ã«ØqÛ«ÑÓ×,Ô+Øqã�ÑÓÖ�ç.ÑÓì°Ü«ä$Ø ë Õ�ä3Ø�×�Ù�Ö«Ò3Ñ�ã«Ø�ä$Ø�ã�]
�T¨����¬�¯¥� I¨�¡ª±o�©�=¡¤�V�¬�I�¢��¡ª²í�I²°¥��Z«d´q�©¨��$¶ §�¬A­P§�®

Ä )



ì°¯ e�±¬`¬e�²Xf¯jA��ngeÂæ¹�®áÓØ�Õ�ä3á�ß°ést�Õ�Ö«ã%u_ÕLä3Ø�Õ�Û«Û«á�ÑÓ×�ÕLÝ«áÓØLéXÕLÖ«ãÍÕ�Ö�ß
Ø�ã«ì�Ø,åaî�ÕL×�ØÞÛ�ÕLÑÓä\Õ�ä3Ñ�Ò3ÑÓÖ·ì�îQä$Ù°Ú
Ô+à«Ñ�Ò2Õ�Û«Û«á�ÑÓ×�Õ�Ý«áÓØ¸×�Ù°Ö�Ô�ÕL×qÔ&ä3Ø�Õ�áÓÑ���Ø�ÒúÔ3à«Ø�ÚoÑ�Ö«ÑÓÚ�Ü«Ú ã«ÑÓÒ³Ô�Õ�Ö«×qØ�æ

ì´³�µ$¶ egf¯e µ·¶ eÂæ���à«ØtÒ+ÕLÚoØtÕ�Û«Û·áÓÑÓØqÒúÔ+Ù�Ô+à«Ñ�Ò2×�Õ�Ò$Øo]	Ô+à«Øt×�á�Ù°Ò3ØqÒ$Ô\Ø�ã«ì°ØqÒ¸ÕLä3Ø�Ö«Ø�×qØ�Ò$Ò+Õ�ä$ÑÓá�ß
ÕLÛ«Û«áÓÑ�å
×�Õ�Ý·áÓØ�é«Õ�Ö«ã�Õ�Ö�ß*×�à«Ù°Ñ�×�Ø�Ù�î.Ø�ã«ì°Ø-åaî�Õ�×qØ�Û�Õ�ÑÓäúë2Ñ�áÓáXä3Ø�ÕLáÓÑþ�qØ¸Ô+à·ØtÚ�ÑÓÖ·ÑÓÚÞÜ«Ú ã«Ñ�Ò$Ô�ÕLÖ«×�ØLæ

ì°¯ e�±¬`¬e�²Xf¯e µ·¶ eÂæ>�®Ù°Ö·Ò3ÑÓã·Ø�ä7Ô+à«Ø�×�Õ�Ò3Ø�ë2à«Øqä3ØBt�Ñ�Ò7Ö«Ø�Ñ�Ô+à«Øqä�Õ�Û«Û«á�ÑÓ×�Õ�Ý«áÓØtÔ+Ù'u ô Ö«Ù°ä¦Ô3Ù'u � æ þ Ô
à�Õ�Ò9Ô+ÙÞÝ4Ø¦Û«ä$ÙJí�Ø�Ö*Ô+à«ÕLÔúØqã«ì°Ø��7Ñ�ÒúÕ�Û«Û·áÓÑÓ×�Õ�Ý«á�Ø2Ô3Ù�ÕLÔ®áÓØ�ÕLÒ$ÔúÙ�Ö«Ø¸Ù�î�Ô3à«Ø7Õ�ãJï3Õ�×�ØqÖ{Ô®Ø�ã«ì�Ø�Ò�Ù�îÍtÂæ
��à«ÑÓÒS×�Õ�Ö�Ý4ØúÒ3à·ÙJë2Ö�Ý�ß�Û«ä3Ù`ï$Øq×qÔ3ÑÓÖ«ì¦Ô3à«Ø�Ò$ØúîQØ�ÕLÔ3Ü«ä3ØqÒBÙ°Ö�Ô+Ù�Õ¸Û·áâÕ�Ö«Ø®ÛXØqä3Û4Ø�Ö«ã«Ñ�×�Ü«áÓÕ�ä.Ô3ÙV�°æ���à·Ø
áÓÑ�Ö«Ø�Ô+à�ÕLÔmï$Ù°ÑÓÖ·Ò[t�Õ�Ö·ãºÔ+à«Ø\×�á�Ù°Ò3ØqÒ$ÔúÛ4Ù°Ñ�Ö{ÔÀÙ°Öv�¦ÑÓÒ9Û�Õ�ä+ÕLáÓáÓØqá«Ô+ÙÞÒ$Ü«×�à�Õ�Û·áâÕ�Ö«Ø�ó�Ò$Ø�Ø7ç.ÑÓì°Ü«ä$Ø ÿ ÷,æ
�¸Ö�ß!Ù�îúÔ3à«ØoØqã«ì°ØqÒÞÕ�ã`ï3ÕL×�Ø�Ö�Ô�Ô+Ù"t0Ô3à�ÕLÔ�Õ�ä3Ø�Ù°Ö!Ô+à«ØoÝXÙ°Ü·Ö«ã�Õ�ä³ß Ù�îúÔ+à·ØoÛ«ä$Ù`ï$Ø�×,Ô+Ñ�Ù°Ö ó����úÙ°ä
� £ ÷¦×�Õ�Ö¨Ý4ØoÝ«ä$Ù°Ü«ì°à�Ô�ÑÓÖ�Ô+Ù�×�Ù°Ö�Ô+Õ�×qÔtë2Ñ�Ô3à �ºÝ�ß!ÛXØqä$îQÙ°ä$ÚoÑ�Ö«ì
Õ
Ô3ä+Õ�Ö«Ò$áâÕLÔ3ÑÓÙ°ÖIé'Ñlæ ØLæ�émÔ+à·Øqß�Õ�ä3Ø
Õ�Û«Û«á�ÑÓ×�Õ�Ý«áÓØ\Ô+ÙÕ�°æ��®Ù°Ö�í�Ø�ä3Ò$Ø�á�ß°é4Ñ�î���ÑÓÒ�Ö«ÙLÔ¸ÕLÛ«Û«áÓÑ�×�Õ�Ý·áÓØ¸Ô3ÙºÕ�Ö�ß�Øqã«ì°Ø�Õ�ã`ï3Õ�×qØ�Ö�Ô2Ô+ÙBt4é«Ô3à«Ø�Ö't
ÑÓÒ	Ö«Øq×�Ø�Ò$Ò+Õ�ä$ÑÓá�ß�Õ�Û«Û«á�ÑÓ×�ÕLÝ«áÓØúÔ3ÙÝu ô Ù°ä�u � éAÕ�Ò9×�Õ�ÖoÝXØ&Ò3ØqØ�ÖUÝ�ß�Û«ä3ÙJï$Ø�×qÔ3ÑÓÖ«ìtÙ°Ö�Ô+à«Ø&Ò+Õ�Ú�Ø&Û«áâÕ�Ö·Ø�æ
þ Ö ÝXÙLÔ+à¨×�Õ�Ò3ØqÒ�éÀÕ�Ö�ß_Øqã«ì°Ø,å<î�Õ�×�ØºÛ�Õ�ÑÓä�ã«Ø�ä$Ñ�í�Ø�ã¨îQä3Ù�Ú Ô3à«Ø�Ò$Ø�Õ�Û«Û«á�ÑÓ×�ÕLÝ«áÓØ�×�Ù°Ö�Ô+Õ�×qÔ3ÒÞ×�Ù°Ö�Ô+Õ�ÑÓÖ«Ò
Ô+à«Ø�×qáÓÙ°Ò$Ø�Ò$Ô2îQØ�ÕLÔ+Ü«ä$Ø�Ò:tUÕLÖ«ã"�°æ

ì°¯ e�±¬`¬e�²Xf{¸se�±q`9e�²Bæ2çSÑÓì°Ü·ä3Ø � ã«ØqÛ«ÑÓ×,Ô+Ò¸ÕºÒ3Ñ�Ô+Ü�ÕLÔ3ÑÓÙ°Ö*ë2à«Øqä3ØÞÖ·Ø�Ñ�Ô3à«Ø�äét ô ÑÓÒ\Õ�Û«Û«á�ÑÓ×�Õ�Ý«áÓØ7Ô3ÙUÕ�Ö�ß
Õ�ã`ï3Õ�×qØ�Ö�Ô¦î�Õ�×qØ�Ù�î�t � é1Ö«Ù°ä&íAÑ�×�ØÞí�Ø�ä3Ò3Õ·æ þ î9Ô3à«Ø�Ò$Ø�ÛXÙ�á�ß�à«Ø�ã·ä+Õ*Õ�ä$Ø�Ý«ä$Ù°Ü«ì°à�Ô�ÑÓÖ�Ô3ÙU×�Ù°Ö�Ô+Õ�×qÔ7Ý�ß
ÕÞÔ+ä+ÕLÖ«Ò3áÓÕLÔ+Ñ�Ù°Ö1é�ÑÓÖ*Ô+à«Ø7Ö·Ø�ÑÓì�à�Ý4Ù°ä$à«ÙAÙ�ã*Ù�î�t ô Õ�Ö«ã�t � Ô3à«Ø7×�Ù�Ö{Ô+Õ�×qÔ2ë2Ñ�áÓáI×qáÓØ�Õ�ä3á�ßºÝ4Ø7Ù�î.Ø�ã«ì°Ø¦å
Ø�ã«ì�ØúÔ¤ßAÛ4Ø�é�ë2à«Ñ�×�àoÚ�Ø�ÕLÖ«ÒSÔ+à«ÕLÔFÔ+à«ØqÒ3Ø2Ø�ã·ì°Ø�Ò9Õ�ä$Ø2Õ�Û«Û«á�ÑÓ×�ÕLÝ«áÓØLæm\ à«Ø,Ô+à«ØqäFÔ+à«Ñ�ÒBÑÓÒSÔ3à«Ø2×�Õ�Ò$Ø�é{Ù°ä
Ù°Ö«Ø7Ù�îmÔ3à«Ø7í°Ø�ä³Ô+Ñ�×�Ø�Ò2Ñ�Ò�Õ�Û«Û«á�ÑÓ×�Õ�Ý«áÓØ&Ô+Ù�Õ�Ö
Õ�ã`ï3ÕL×�Ø�Ö�Ô�î�Õ�×qØ7Ù�î'Ô+à«Ø7Ù�Ô3à«Ø�äúí�Ø�ä³Ô+Ø,èXé�Ô+à·Øtã·Ø�ä3Ñ�í°Øqã
Ø�ã«ì�Ø,åaî�ÕL×�Ø�Û�Õ�Ñ�ä3Ò�×�á�Ø�Õ�ä$á�ß�ë2ÑÓá�á�Õ�á�ë®Õ�ß�Ò&×qÙ°Ö�Ô�Õ�Ñ�Ö�t ô Õ�Ö«ãDt � æ

Ä9ë



v f

e

e

v

e

f

f

v
v

1

2

1

2

(a) (b)

(c) (d)

çSÑÓì°Ü·ä3Ø ë ]º¹ 1a=W3W243?>lO»29+:>dk�68243g¼ ólÕ°÷ c:2?6?>w2{z�¦½O�+�;42 o ó�Ý�÷ 29-WV�2?¦929-WV�2 o ó�×P÷ c:2?6n>w2{z�¦929-WV�2 o ó�ãÂ÷ c:2?6n>w2{z�¦
c:2?6?>w2{z�@

f

f

v

e

e

i

j
2

1

e

çSÑÓì°Ü·ä3Ø ÿ ]_¹ 1a=W3W243?>�c:2?6n>w2{z,¦C29-WV�20/
+oàS6�@¾hjN�2�c:2?6n>H2{z t àa3>áQ=e>�+?/�/.1 à�;9+�Kg1a2y>w= u ô áQ=e6y>w= u � o Kgk�>>"N�2y;4=�á�>�+�;?>"3C=HO ��� +oá.- � £yx�àS>"N � +:682y;?1a29+:6n1��7+?/�/.1 à�;9+�Kg1a2g@

Ä ÿ



çSÑÓì°Ü·ä3Ø � ]º¹ 1a=W3W243?>yc:2?6?>w2{z´¦7c:2?6n>H2{z�/
+oàS6g@�¿"O'áQ=RO�+�;42	àa3�+?/�/.1 à�;9+�Kg1a2�>H= t ô áQ=e6T>H= t � o >SN�2Tá+?/�/.1 à�;9+�Kg1a2C;4=�á�>�+�;?>"34Þyk�3?>�2{zgàa3?>lK?2?>dxl242TáT>"N�2C+�-{À�+�;42Tá�>
29-WV�243g@

�:F�� Á_Â0�ÑÈÍÌÄN{Ã ÈmU�WOK�ÉLÌ�ÈmMOSVÉ�WOMjÄ[Á"UVÇ�K�U�PdÈ·Ã ÈmU�W Z[QïWYÇ�È É®Z�Ë;ÈmÌ ÎÏN®MµWOK�U�PdÈ

ÐêZ�SVU�Î

�¸Û«Û«á�ÑÓ×�Õ�Ý«ÑÓá�Ñ�Ô¤ßÍÛ·ä3Ü«Ö«Ñ�Ö«ìÍä3ØqáÓÑ�Ø�Ò�Ù�Ö¨Ô+à«Ø*ì°ØqÙ°Ú�ØqÔ+ä³ß¨ÕLÖ«ã ä3ØqáâÕLÔ3Ñ�í°ØoÙ°ä3Ñ�Ø�Ö�Ô�Õ`Ô+ÑÓÙ�Ö_Ù�î2Ô+à·Ø*ÛXÙ°á�ß�à«Ø�ã«ä3Õ·é
ë2à«Ø�ä$Ø�Õ�Ò'Ô+à«ØÀáÓÙPë®Øqä.Ý4Ù°Ü«Ö·ã�ã«ØqÛXØqÖ«ã«ÒBÕLáÓÒ3Ù&Ù°ÖtÔ+à«ØqÑÓämä3ØqáâÕLÔ3Ñ�í°Ø	Û4Ù°Ò3Ñ�Ô+Ñ�Ù°Ö1æÍ�¸Ò.ÛXÙ°Ò$Ñ�Ô3ÑÓÙ°Ö�ÕLá°ÑÓÖ·îQÙ�ä3ÚoÕLÔ+Ñ�Ù°Ö
ÑÓÒ¦Ö«ÙLÔ7Ô�Õ�êLØ�Ö!ÑÓÖ�Ô+Ù�Õ�×q×�Ù°Ü·Ö{ÔtÑ�Ö0Ô+à«Ø�Û«ä$Ü«Ö«ÑÓÖ·ì*Ò$Ô+ØqÛ1émÖ«Ù�Ô3à«ÑÓÖ«ì*×�Õ�Ö ÝXØ�Ò3Õ�ÑÓãÍÑ�ÖÍì°Ø�Ö«Øqä+Õ�á	ÕLÝXÙ°ÜAÔ¦Ô+à«Ø
ò�Ü«Õ�áÓÑ�Ô¤ß[Ù�î¦Ô+à·Ø�ä3ØqÒ3Ü«á�Ô+Ñ�Ö«ì�á�ÙPë®ØqäºÝ4Ù°Ü«Ö«ã1æ �¦Ý�í�ÑÓÙ°Ü«Ò$á�ß�éúÛ«ä3Ü·Ö«ÑÓÖ«ì�ÚoÑ�ì°à�Ô�Ø�áÓÑ�ÚoÑ�Ö�ÕLÔ3ØUÔ+à«Ù°Ò$Ø�Øqã«ì°Ø,å
î�Õ�×�ØtÛ�Õ�Ñ�ä3ÑÓÖ·ì°Ò�Ô+à�ÕLÔ\áÓØ�Õ�ã�Ô+Ùoí�Ø�ä³ß�Ý«Õ�ã�á�ÙJëÀØ�ä\ÝXÙ�Ü«Ö«ã«ÒqéXÒ$ÙoÔ+à«ÕLÔ¸Ñ�Ö�ÕLÖ{ß
×�Õ�Ò3ØtÔ+à«Øtä3ØqÒ3Ü«á�Ô+ÑÓÖ·ìoá�ÙJëÀØ�ä
ÝXÙ°Ü·Ö«ã�ë2Ñ�áÓá1Ö«ÙLÔ\Ý4Ø�ë®Ù°ä$Ò3Ø�Ô+à�ÕLÖ�Ý4ØqîQÙ°ä$ØtÛ·ä3Ü«Ö«Ñ�Ö«ì«éÂÝ«Ü·Ô2Ô3à«Ø�Ø-è�Ô+Ø�Ö�Ô¸Ù�îSÔ3à«Ø�Ñ�ÚoÛ·ä3ÙPí°ØqÚoØqÖ{Ô&×�Õ�Ö«Ö«Ù�Ô
ÝXØ0ò{Ü�ÕLÖ{Ô3Ñ�ñ�Øqã Ô+à«ØqÙ°ä3Ø,Ô+ÑÓ×�Õ�áÓá�ß°æR��à«Øqä3Ø,îQÙ°ä3ØLé¸Ø,èAÛ4Ø�ä$ÑÓÚ�Ø�Ö�Ô+ÒUà«ÕPí�Ø ÝXØqØ�Ö Ü«Ö«ã«Øqä$Ô+Õ�ê�ØqÖûÑ�Ö|Ù°ä3ã·Ø�äUÔ+Ù
ØqíLÕ�áÓÜ«ÕLÔ+Ø¦Ô3à«ÑÓÒ�Ñ�ÚoÛ«ä$ÙPí°Ø�Ú�Ø�Ö�Ô�æ

ðSèAÛ4Ø�ä3Ñ�ÚoØqÖ�Ô+ÒF×�ÕLä3ä3Ñ�Ø�ã�Ù°ÜAÔBÙ°Ö�Õ¦Ò$ØqÔ	Ù�î4ã«Ñ­#IØqä3Ø�Ö�ÔFÛ4Ù°á�ßAà·Ø�ã«ä3Õ�ó�ä+ÕLÖ«ì°ÑÓÖ·ì\îQä3Ù�Ú Ô3à«ØúÒ3Ñ�ÚoÛ·áÓØÀÔ3ØqÔ3ä+Õ`å
à«Ø�ã«ä$Ù°ÖUÔ+Ù�Õ�Û4Ù°á�ß�à«Øqã«ä+Õ�áXÕ�Û«Û·ä3Ù�èAÑÓÚoÕLÔ+Ñ�Ù°ÖoÙLî�Ô+à«Ø\Ò3Û«à«Øqä3Ø¦ë2Ñ�Ô+à 
 ) ë Ô+ä$ÑâÕ�Ö·ì°Ü«áâÕLä	î�ÕL×�Ø�Ò+÷9Ò$à«ÙPë Ý4Ù�Ô+à
Õ�ÖÞÑÓÚ�Û«ä$ÙJí�Ø�Ú�Ø�Ö�ÔFÙ°Ö�Ô+à«Øú×qÙ°Ú�Û«Ü·Ô�Õ`Ô+ÑÓÙ�Ö�Õ�á{Ø$#XÙ°ä$ÔSÖ«Ø�Øqã«Ø�ã�Ô3Ù¦×�Ù°Ú�Û«Ü·Ô3Ø®Ô+à·ØúáÓÙPëÀØ�äSã·ÑÓÒ$Ô+Õ�Ö«×qØúÝXÙ�Ü«Ö«ã1é

Ä»�



Õ�Ò9ëÀØ�á�á4Õ�Ò9Ô3à«Ø\ÕLÔ3Ô+Õ�ÑÓÖ«Ú�Ø�Ö�Ô	Ù�î1Õ�Ý4ØqÔ$Ô+Ø�ä9ò{Ü�Õ�á�Ñ�Ô¤ß�Ñ�Ö�Ô3à«Ø¸ã·ÑÓÒ$Ô+Õ�Ö«×qØ\Ý4Ù°Ü«Ö«ã�ó�Ò$Ø�Ø¸çSÑÓì°Ü·ä3Ø�Ò ) é Ä � Õ�Ö·ã
Ä°Ä ÷,æ¹��à«Ø�ÛXÙ�á�ß�à«Ø�ã·ä+Õºà�Õ�í�Ø�ÝXØqØ�ÖÍáÓÙ�×�Õ`Ô+Ø�ã0ÕLÔ7ã«Ñ­#IØqä3Ø�Ö�Ô¸ÛXÙ°Ò$Ñ�Ô3ÑÓÙ°Ö«ÒqéXë2Ñ�Ô+à0ã«Ñ�í°Øqä3Ò3Ø�ä$Ø�áÓÕLÔ+Ñ�í°Ø�Ù�ä3ÑÓØqÖAå
Ô�ÕLÔ3ÑÓÙ°Ö«Òqé'Ô3à{Ü«Ò�ÕLÔ$Ô�Õ�Ñ�Ö«ÑÓÖ«ì�Ò$áÓÑÓì�à{Ô3á�ßÍã·Ñ�#XØ�ä3ØqÖ�ÔÞÛ4Ø�ä$îQÙ�ä3ÚoÕ�Ö«×�ØqÒ�æ'�\ÙPëÀØqí°Øqä�éBÔ3à«Øºä$Ø�Ò3Ü·á�Ô+Ò�×�Ù°Ö·×�Ø�ä$Ö«ÑÓÖ·ì
Ø,èAØ�×qÜ·Ô+Ñ�Ù°Ö
Ô3ÑÓÚ�Ø�ólç.ÑÓì°Ü«ä$Ø Ä � ÷®à�Õ�í°ØtÝXØqØ�Ö�ÕPí�Ø�ä3Õ�ì°Ø�ãIæ

0 50 100 150 200 250 300 350 400

102

103

104

105
 Applicability pruning on the max−min−smin tree

Total number of edges

N
o.

 o
f e

xe
cu

tio
ns

 o
f t

he
 e

le
m

en
ta

l e
dg

e 
− 

fa
ce

 fu
nc

tio
n

çSÑÓì°Ü·ä3Ø ) ] hjN�2Vá�kµÞ`K?2?6C=HO52{z�24;?k�>�à�=�á
35=HO�>"N�2C2?1a2TÞb2Tá�>A+:6n�b29-WV�2?¦½O�+�;4201P-�Kg¦½Onk¾áQ;?>�à�=�á5O»=e6f+:1S1$29-WV�2?¦
O�+�;42
/
+oàS6�à�á�Ve3Õâ{=4I7+oá.-�O»=e6^>"N�=W3W2�/
+oàS6�à�á�Ve3^68243?k�1�>�à�á�V�On68=�Þ�+?/�/.1 à�;9+�Kg1a2C;4=�á�>�+�;?>S3Õâ8Å<I:@�Æ5=e>w25>"N
+:>
à�áT>"Nµàa3 o +oá.-Bà�á�>"N�2f>dxl=y3?k|K?3W29Çgk�2Tá�>�È�V:k�68243 o +b1a=9V�+:6�àS>SNµÞÝà�;03W;9+:1a24àa3^k�3W29-�@

É Ê�Ì�ÈFÌÍÉ�,ó3 Ê�É�ËÍÌûÆmÇUÈ
,¹/oÉ�1tÈFÏ�Ê�Ç 3 ÏqÈ
7 Î�ÊB2�Ì	. ,¸ÈFÉ	Ï�Î 1�ÇÍË 8
@014<

ÈBÏ�1?2&8.ÈBÉ�1�È
,¹/oÏ$,V8

\_Øoà�Õ�í°ØºÔ3Ø�Ò$Ô3Ø�ã¨Ô3à«ØUÛ4Ù�Ô+ØqÖ{Ô3ÑâÕ�á	Ù�îúÙ°Ü«ä�Ù�ä3ÑÓØqÖ�Ô�ÕLÔ3ÑÓÙ°Ö!Ò$Ô3ä+ÕLÔ3Ø�ì�ß�Ý�ß�×qÙ°Ú�Û�Õ�ä3Ñ�Ö«ì
Ñ�Ô+Ò�ÛXØqä$îQÙ°ä$ÚºÕLÖ«×�Ø
ë2Ñ�Ô+àtÔ+à�Õ`ÔBÙ�îÂÕ&Ò$Ô+Õ�Ö«ã�Õ�ä$ã�ã«ÑÓÒ³Ô�Õ�Ö·×�Ø®×qÙ°Ú�Û«Ü·Ô�Õ`Ô+ÑÓÙ�Ö�Û�ÕL×�êLÕLì°Ø®á�ÑÓê�ØÏ%�Ð�%.æ�Ó\Ù�Ô3ØÀÔ+à«ÕLÔ.Ô3à«Øú×qÙ°ÚoÛ«Õ�ä3Ñ�Ò3Ù°Ö

Ä»)



0 50 100 150 200 250 300 350 400

102

103

104

105
 Applicability pruning on the max−min−smin tree

Total number of edges

E
xe

cu
tio

n 
tim

e 
(w

ith
 a

nd
 w

ith
ou

t p
re

pr
oc

es
si

ng
) (

m
ic

ro
se

c)

çSÑÓì°Ü·ä3Ø Ä � ]F¹ =�Þ0/
+:6�àa3W=�áÑ=HO�2{z�24;?k�>�à�=�áÒ>�à�Þb243Í=HO�>SN�2�+:1ÓV�=e6�àS>SNµÞC3�>"N
+:>�-�2?>w2?6�ÞÝà�áQ2�>"N�2,1a=exl2?6
-oàa3?>A+oáQ;427K?=ekµá.-,x<N�2Tá´=�á�1���>"N�2 � ¦ � /.6nk¾á�à�á�V�3?>d6{+:>H2�V:�Dàa3b+?/�/.1 à�29-;â{=4I�+oá.-,x<N�2TáX+:1Ô3W=�+oá°+?/.¦
/.1 à�;9+�K�àS1 àS>v��/.6nkµá�à�á�V�/.682w/.68=W;424343Tà�á�V àa3b/�2?6SO»=e6�Þb29-�âHK?=e>SNi>w=e>A+:1�>�à�Þb2!â8Å<IX+oá.-X>�à�Þb2~2{z�;?1�k
-oà�á�V
/.642w/.68=W;424343Tà�á�V!âaÕ�I,+:682_-oàa3w/.1P+:��29-?I:@ÍÆ5=e>w2U>SN
+:> o 2?c:2TáAà�áQ;?1�k
-oà�á�VT>"N�2R>�à�Þb2váQ2429-�29-CO»=e6f/.682w/.68=e¦
;424343Tà�á�V o >SN�2
/�2?6SO»=�Þ`+oáQ;42�àa3ÏÞyk�;4N�K?2?>d>w2?6Và Of+?/�/.1 à�;9+�K�àS1 àS>v�0/.6nkµá�à�á�VBàa3
/�2?6SO»=e6�Þb29-�@�Ö<z�/�2?6�à�Þb2Tá�>S3
xl2?642C;9+:6?6�à�29-�=ek�>�=�á�+7×(k¾áÒØ$1�>v6{+RÙ�Ú`xl=e68ÛW3?>�+:>�à�=�á.@


 �



0 2 4 6 8 10 12
10−2

10−1

100

101

 Applicability pruning: influence on the lower distance bound

True distance

D
is

ta
nc

e 
bo

un
d

çSÑÓì°Ü·ä3Ø Ä�Ä ]F¹ =�Þ0/
+:6Tàa3W=�áº=HO�>"N�2,1a=exl2?6,-oàa3?>A+oáQ;42�K?=ek¾á.-Mcg3g@Ü>"N�2,6829+:1]-oàa3?>�+oáQ;42TK?2?>vxl242TáÒ>SN�2
3W=e1 àd-e3g@�J01�>"N�=ek:VeN�>"N�2pÇgk
+:1 àS>v�U=HO^>SN�2y-oàa3?>�+oáQ;425K?=ekµá.-U-�2w/�2Tá.-e3ÏÞ`+oà�á�1��U=�á�>"N�20V�24=�Þb2?>d6n�_=HO^>SN�2
=:KvÀ»24;?>"3 o àS>éàa3b+:1Ô3W=�;?1a29+:6`>SN
+:> o à�á~V�2TáQ2?6{+:1 o >SN�2�;?1a=W3W2?6y>SN�2_=:KvÀ»24;?>"3`+:642 o >SN�2bK?2?>v>w2?67>SN�2bÇgk
+:1 àS>v�
=HO�>"N�2b-oàa3?>�+oáQ;42bK?=ek¾á.-�=:Kg>A+oà�áQ29-�@U¿�á�3W=�Þb2R;9+e3W243 o >"N�2`1a=exl2?67-oàa3?>�+oáQ;42bK?=ek¾á.-e3R=:Kg>�+oà�áQ29-,x�àS>SN
â8Å<I�+oá.-�x�àS>SN�=ek�>Ýâ{=4I�+?/�/.1 à�;9+�K�àS1 àS>d�`/.6nk¾á�à�á�V�;4=�à�áQ;Tàd-�2 o Kgk�>�>SN�2�V�2TáQ2?6{+:1&>w2Tá.-�2TáQ;?�0àa3_+	Þyk�;4N
K?2?>v>w2?6
/�2?6"O»=e6�Þ`+oáQ;42�à�á�>"N�2&O»=e6�Þb2?6C;9+e3W2g@`hjN�2ÏÞb29+oá"à�Þ0/.64=ec:2TÞb2Tá�>l=�á~-oàa3?>�+oáQ;42p243?>�à�Þ`+:>�à�=�á"àa3
=HOp����@ÔÝuÞ5à�áÍ>"N�2b;4=�á
3Tàd-�2?6429-�-oàa3?>�+oáQ;42y6{+oá�V�2g@ÍhjN�2b;4=�á�>�à�á�k(=ek�3�1 à�áQ25N
+e3`K?242TáM-:6{+:x�á~>H=b34N�=ex
x<N�2?642�>"N�2CK?=ekµá.-7xl=ek�1P-�;4=�à�áQ;Tàd-�2^x�àS>"NU>"N�2f>d6nk(2p-oàa3?>�+oáQ;42g@


�Ä



ÑÓÒÞí°Øqä$ßÿÜ«Ö{Ý�Õ�áÓÕ�Ö«×qØ�ãÿÑÓÖ[Ô+à«Ø�Ò3ØqÖ«Ò3Ø
Ô+à�Õ`ÔoÙ�Ü«ä�Õ�áÓì°Ù�ä3Ñ�Ô3à«Ú ã«Ù�Ø�Ò3ÖX� ÔoÝXØqÖ«Øqñ·ÔoîQä$Ù°Ú/Ô+à·Ø
Ý4Ù°Ü«Ö·ã«ÑÓÖ«ì
í°Ù°á�Ü«ÚoØ�à·ÑÓØ�ä3Õ�ä3×�à�ßÿó Ô+à«Ñ�Ò7ÑÓÒ¦Ô3à«Ø�ì°Ù�Õ�á.Ù�îÀîQÜAÔ+Ü«ä$Ø�ëÀÙ°ä$ê4é'Õ�Ò�ã«ØqÒ3×qä3ÑÓÝ4Ø�ã!ÑÓÖ Ò$Ü«Ý«Ò3Øq×qÔ3ÑÓÙ°Öõ(«æ 
 ÷,é1ë2à«Ñ�áÓØ
%ÏÐ�%¨Ô�ÕLê�Ø�ÒÀîQÜ«áÓá4Õ�ã·íLÕ�Ö�Ô+Õ�ì°Ø¸ÙLî�Ñ�Ô�æ
��à«Ø7Õ�Ñ�Ú Ù�î1Ô3à«Ø�Ò$Ø¦Û«ä3ØqáÓÑ�ÚoÑ�Ö�Õ�ä$ß�Ø,èAÛ4Ø�ä3Ñ�ÚoØqÖ�Ô+Ò®Ñ�ÒÀÔ3ÙÞÕ�Ò$Ò3Ø�Ò$ÒúÔ+à«Ø
Û«ä3Ù°Ú�ÑÓÒ$ØÞÙ�î9Ù°Ü«ä7Û·ä3Ù°Û4Ù°Ò3Øqã�Ò³Ô+ä3ÕLÔ+Øqì�ßs]7Ñ�î	Ñ�Ô3Ò7Øqù�×�Ñ�Ø�Ö«×,ß0î�Õ�á�áÓÒ¸Ù�ä3ã«Øqä3Ò�Ù�î9ÚºÕLì°Ö«Ñ�Ô3Ü«ã«ØÞÝ4Ø�á�ÙPëÜ%�Ð�%.é
Ô+à«ØqÖ�Ô3à«Ø�ä$Ø\Ñ�ÒFÖ«Ù�Û4Ù°Ñ�Ö{Ô	Ñ�Ö�×�Ù°ÚÞÝ·ÑÓÖ«Ñ�Ö«ì7Ñ�ÔFë2Ñ�Ô+à�ÝXÙ�Ü«Ö«ã«Ñ�Ö«ì7í°Ù°á�Ü«ÚoØ2à«Ñ�Ø�ä3Õ�ä3×�à«Ñ�Ø�Òqé�Ý«Ü·Ô9Ñ�î4Ô+à«ØqÑÓäF×qÙ°Ò$Ô3Ò
Õ�ä3Øú×qÙ°Ú�Û�Õ�ä+ÕLÝ«áÓØLéLÔ+à·Ø�Ö�Ñ�ÔFÚoÕ�êLØ�ÒBÒ$Ø�Ö«Ò$Ø&Ô3Ù¸Ô+ä³ß�Ô+Ù7×qÙ°ÚÞÝ«Ñ�Ö«ØúÙ°Ü·äFÕ�áÓì�Ù°ä3Ñ�Ô+à«Ú ë2Ñ�Ô+à�Ò3Ü·×�à�à·ÑÓØ�ä3Õ�ä3×�à·ÑÓØ�Ò
ÑÓÖ�Ù°ä3ã«Øqä9Ô3Ù�ß�ÑÓØqáÓãoÕ�×qÙ°ÚoÛ4ØqÔ3Ñ�Ô3Ñ�í°Ø2á�ÙJëÀØ�ä9ã«Ñ�Ò$Ô�ÕLÖ«×�Ø\ÝXÙ°Ü·Ö«ãUÕ�á�ì°Ù°ä$Ñ�Ô+à·Ú�æ þ ÖoÔ3à«Ø¸Ò$Ø�×qÙ°Ö«ãUÒ$Ü«Ý«Ò3Øq×qÔ3ÑÓÙ°Ö1é
ë®ØtÛ«ä3ÙPí�ÑÓã·Ø7Ò3Ù°Ú�Ø�à«ÑÓÖ�Ô+Ò2Ù°Ö�à«ÙPëûë®ØtÛ«áâÕLÖ�Ô3Ù�Õ�ã«ã«ä$Ø�Ò3Ò&Ò3Ü·×�à�ÑÓÖ�Ô3Ø�ì°ä3ÕLÔ+Ñ�Ù°Ö1æ

!¹FIH ßõÌ�ZÏÃ N®MOÈßK�MOM¾ÈmM¾M|Ã ÈmU�WjÄ;ÈjÂ0�ÑÈÍÌÄN{Ã ÈmU�WYM&NIU N®MOZ[ÉIK�WYNIZ[U

��à«Ø�Û4Ù�Ô3Ø�Ö�Ô+ÑÓÕ�áúÙ�î&Ô+à«Ø�Û«ä$Ù°Û4Ù°Ò3ØqãyÒ$Ô3ä+ÕLÔ3Ø�ì�ß¨ÝXØq×�Ù°Ú�Ø�Ò�Øqí�Ñ�ã«Ø�Ö�Ô�ë2à«Ø�Öÿë®Ø
×�Ù°Ú�Û�Õ�ä$ØUÔ+à«Ø�Û4Ø�ä³îQÙ°ä³å
ÚºÕ�Ö·×�ØºÙLî2Ù°Ü«ä�Õ�á�ì°Ù°ä$Ñ�Ô+à·Úfë2Ñ�Ô3à Õ0Ò$Ô+ÕLÔ+Ø-å¤Ù�îâå<Ô+à«Ø-å�Õ�ä³Ô�Û«Ü·Ý«áÓÑ�×�á�ß!Õ�íLÕ�Ñ�áâÕ�Ý«á�Ø�ã«ÑÓÒ³Ô�Õ�Ö«×qØU×�Ù�ÚoÛ«ÜAÔ�ÕLÔ3ÑÓÙ°Ö
Û�Õ�×�ê`Õ�ì°ØLé<%�Ð�% í Ä æ 
 é ô�� Ñ�Ö!Õ
Ò$ØqÔ3Ô3ÑÓÖ«ì�Ô+à«ÕLÔtÑÓÖ�í°Ù°á�í°ØqÒ�ÚoÕ�Ö�ßÍÖ«Ø�Õ�ä3á�ß0Ô+Ù°Ü·×�à«ÑÓÖ«ì�îQØ�Õ`Ô+Ü«ä$Ø�Ò�æ þ Ö�Û«Õ�ä³å
Ô+ÑÓ×qÜ«áâÕLä�é�ë®Øoà�Õ�í°ØºÔ3Ø�Ò³Ô+Ø�ã�Ô+à«Øoã«ÑÓÒ³Ô�Õ�Ö«×qØo×qÙ°Ú�Û«Ü·Ô�Õ`Ô+ÑÓÙ�Ö�Û�ÕLä$Ô�Ù�îúÝ4Ù�Ô+à_Õ�áÓì�Ù°ä3Ñ�Ô+à«Ú�Ò�ó�Ñlæ ØLæ�é'ë2Ñ�Ô3à«Ù°Ü·Ô
×�Ù°Ö«Ò$ÑÓã«Øqä3Ñ�Ö«ì�Ö«ØqÑ�Ô3à«Ø�ätÔ+à«ØoÛ«ä3ØqÛ«ä3Ù�×�ØqÒ3ÒÞÙ�î�Õ�Û«Û«á�ÑÓ×�ÕLÝ«ÑÓá�Ñ�Ô¤ß0Û·ä3Ü«Ö«Ñ�Ö«ì�Û4Ø�ä³îQÙ°ä3Ú�Ø�ã�ÑÓÖ�Ù°Ü«ä�Õ�áÓì°Ù�ä3Ñ�Ô3à«Ú
é
Ö«Ù°ä7Ô+à«Ø�Ô3ä3ÑâÕLÖ«ì°Ü«áÓÕLÔ+Ñ�Ù°ÖÍÕ�Ö«ã Ô+à·Ø�Ý4Ù°Ü«Ö·ã«ÑÓÖ«ì*í�Ù°áÓÜ«Ú�Ø�à«Ñ�Ø�ä+ÕLä3×�à�ß ×�Ù°Ö·Ò$Ô+ä$Ü«×qÔ3ÑÓÙ°Ö!Ö«ØqØ�ã«Øqã¨ÑÓÖ~%�Ð�%À÷
ÑÓÖ*Ô+à«Ø7×�Õ�Ò3Ø�ë2à«Øqä3Ø�ÛXÙ�á�ß�à«Ø�ã·ä3Ù°ÖD� Ò3à«ÙPë2Ö�ÑÓÖ�çSÑ�ì°Ü«ä3Ø Ä¬
 Ñ�Ò�ÑÓÖ«Ò$Ø�ä³Ô+Ø�ã�Ñ�Ö
Û4Ù°á�ßAà·Ø�ã«ä$Ù°ÖD_¸é«ë2Ñ�Ô3à«Ù°Ü·Ô
Ô+Ù°Ü«×�à·ÑÓÖ«ì�Ñ�Ô�æ

�.Õ�Ý«á�Ø Ä Ò3à·ÙJë2ÒÀÔ+à«Ø\ä3Ü«Ö�Ô+Ñ�ÚoØqÒÀÙLî1Ý4Ù�Ô+àºÕ�áÓì°Ù�ä3Ñ�Ô3à«Ú�ÒBîQÙ°ä	ã«Ñ�#XØ�ä$Ø�Ö�Ôú×qÙ°ÚoÛ·áÓØ,èAÑ�Ô+ÑÓØqÒ&óQÔ3à«Ø¸Ö{Ü«ÚÞÝ4Ø�ä
Ù�î�Û«ä$Ù�Ô+Ü«Ý4Ø�ä3Õ�Ö«×qØ�ÒúÙ�îÍ�ûÕ�Ö«ãºà«Ù°áÓØqÒ®Ñ�Öô_�÷-é�ë2à«Øqä3Ø��ûÕ�Ö«ãô_|Õ�ä3Ø¸Õ�áÓÚ�Ù°Ò³Ô®ÕLáÓÑÓì�Ö«Ø�ãoÕ�Ö«ã*Õ`Ô®ã«Ñ­#IØqä3ØqÖ{Ô
ä3Ø�áÓÕLÔ+Ñ�í°ØUÛ4Ù°Ò$Ñ�Ô+Ñ�Ù°Ö«Òqæ þ Ô�Õ�á�Ò3ÙÍã«Ñ�Ò3Û«áÓÕ�ßAÒÞÔ3à«Ø�áÓÙPëÀØ�ä�ã«Ñ�Ò$Ô�ÕLÖ«×�Ø*Ý4Ù°Ü«Ö«ã[Ù°ÝAÔ�Õ�Ñ�Ö«Ø�ãÿÕLÔ�Ø�Õ�×�àÿÛXÙ°Ò$Ñ�Ô3ÑÓÙ°Ö
Õ�Ö«ã Ô+à«Ø*ä$Ø�Õ�áÀã«ÑÓÒ³Ô�Õ�Ö·×�Ø*×�Ù�ÚoÛ«ÜAÔ+Ø�ã[Ý�ßX%�Ð�%.æFÐ¦ØqÒ3Û«Ñ�Ô+ØºÔ3à«Ø*Ü«Ö·î�ÕLÑÓä3Ö·Ø�Ò3Ò�ÙLî&Ô3à«Ø*×�Ù�ÚoÛ�ÕLä3ÑÓÒ$Ù°Ö1é	Õ�Ò
ÚoØqÖ{Ô3ÑÓÙ°Ö·Ø�ãÞÕLÝXÙPí°ØLé�Ô+à·Ø®ä3Ü·Ö{Ô3ÑÓÚ�Ø�Ò.Õ�ä3Ø9Ò3á�ÑÓì°à�Ô3á�ß¦î�Õ�í°Ù�Ü«ä+Õ�Ý·áÓØÀÔ3Ù¸Ù°Ü·äSÕ�á�ì°Ù°ä$Ñ�Ô+à·Ú�éJÕ�á�Ô+à«Ù�Ü«ì°àtÙ�î�×�Ù�Ü«ä3Ò$Ø


o




Ù°Ö«á�ßUÕ�áÓÙPë®Øqä2ÝXÙ°Ü·Ö«ã�Ñ�Ö«Ò$Ô3Ø�Õ�ã�Ù�î'Ô+à·Ø�Ô3ä3Ü«Ø�ã«Ñ�Ò$Ô+Õ�Ö«×�Ø�Ñ�Ò�Ù°Ý·Ô�ÕLÑÓÖ«Øqã1æ
Ó&Ù�Ô+ØúÔ3à«Ø2à«ÑÓì�à�Ò$Ô�ÕLÝ«ÑÓá�Ñ�Ô¤ßtÑÓÖ�Ø-è·Øq×�Ü·Ô3ÑÓÙ°Ö�Ô3ÑÓÚ�ØúÙ�î4Ù°Ü«ä	Õ�á�ì°Ù°ä$Ñ�Ô+à·Ú îQÙ�äBØ�Õ�×�à�Û4Ù°á�ß�à«Øqã«ä+Õ¦×qÙ°ÚoÛ·áÓØ,è{å

Ñ�Ô¤ß°é°ë2à·Ø�ä3Ø�Õ�Ò	Ô+à�ÕLÔFîQÙ�ä&%ÏÐ�%_Ò$à«ÙPë2ÒÀáÓÕ�ä3ì�Ø�äSíLÕ�ä$ÑâÕLÔ3ÑÓÙ°Ö«Òqé�ã«Ü·Ø2Ô3Ù�Ñ�Ô+ÒFã·Ø�Û4Ø�Ö«ã«ØqÖ«×�Ø\Ù°Ö�Ô+à«Ø2Û4Ù°ä$Ô3ÑÓÙ°Ö�ÙLî
Ô+à«Ø�à«Ñ�Ø�ä3Õ�ä3×�à�ß�Ô3à�ÕLÔFÖ·Ø�Ø�ã·Ò9Ô3Ù7ÝXØ®Ô3ä+Õ�í°Øqä3Ò$Ø�ã1æ���à«ØqÒ3Ø2Ø,èAÛ4Ø�ä3Ñ�ÚoØqÖ�Ô+ÒFã«ÙtÕ�á�Ò3Ù¦Ñ�áÓáÓÜ·Ò$Ô+ä3ÕLÔ+Ø9Ô+à�Õ`Ô�ö�÷ ð ÑÓÒFÕ
ÝXØ,Ô3Ô+ØqäFÝXÙ�Ü«Ö«ãÞÔ+à·Ø�×�áÓÙ�Ò3Ø�äBÔ3à«Ø�Ù°Ý�ï$Øq×qÔ3Ò	Õ�ä3ØLé{Õ�Ò	Õ�áÓä$Ø�Õ�ãAß�Ú�Ø�Ö�Ô+Ñ�Ù°Ö«Øqã�ÑÓÖ�ã«Ñ�Ò3×�Ü·Ò3Ò3Ñ�Ö«ì�çSÑ�ì°Ü«ä3Ø Ä�Ä æ��\Ö
Ø,èAÛ«áâÕLÖ�ÕLÔ+Ñ�Ù°Ö�ÑÓÒúÔ3à�ÕLÔ�é�Ñ�Ö�×�Ø�ä³Ô�Õ�Ñ�Ö�Û4Ù°Ò$Ñ�Ô+Ñ�Ù°Ö«Òqé«Ò3Ù°Ú�Ø7í°Øqä$ß�áÓÙPë Ý�Õ�Ò3Ñ�×7Ô¤ßAÛ4Ø,å^� Ù°ä�Ô¤ßAÛ4Ø,å�_ îQÜ·Ö«×qÔ3ÑÓÙ°Ö«Ò
ÚºÕ�ß�ã«ØqÔ3Ø�ä$ÚoÑ�Ö«Ø\Ô3à«Ø¸íLÕ�áÓÜ·Ø¸Ù�î�Ô3à«Ø¦áÓÙPëÀØ�äúÝ4Ù°Ü«Ö·ã1é«Õ�Ö·ãUÔ+à«Ø¦ã·ÑÓÒ$Ô3Ù°ä$Ô3ÑÓÙ°Ö�Ý4Ø�×�Ù�ÚoØqÒúÚoÙ�ä3Ø¸ä$Ø�á�ØqíLÕ�Ö�Ô�Ñ�î
Ô+à«Ø�Ù°Ý�ï$Øq×qÔ3Ò\ÕLä3Ø�ã«ÑÓÒ³Ô�Õ�Ö�Ô�æ���à«ÑÓÒ2Õ�á�Ò3Ù�Ø�ÖAîQÙ°ä3×qØ�Ò�Ô+à«Ø�Ñ�Ö{Ô3Ø�ä$Ø�Ò$Ô&Ù�î'×qÙ°ÚÞÝ«Ñ�Ö«ÑÓÖ«ì�Ù�Ü«ä2Õ�Û«Û«ä$Ù�Õ�×�à�ë2Ñ�Ô3à�Õ
ÝXÙ°Ü·Ö«ã«ÑÓÖ·ì�í�Ù°áÓÜ·ÚoØ7à«Ñ�Ø�ä3Õ�ä3×�à«Ñ�×�Õ�áIÒ$Ô+ä3ÕLÔ+Øqì�ß°æ
%�Ð�% Ùo#XØ�ä3Ò&Ô+à«Ø�ÛXÙ�Ò3Ò3Ñ�Ý«ÑÓá�Ñ�Ô¤ßºÙ�îF×�Ù�ÚoÛ«ÜAÔ+ÑÓÖ·ì�ë2à«Ø,Ô+à«Øqä¸Ô+à·Ø�Ú�ÑÓÖ«Ñ�ÚÞÜ«Ú�ã«ÑÓÒ³Ô�Õ�Ö«×qØ�î�Õ�á�áÓÒ&Õ�Ý4ÙPí°ØÞÕ

ì°Ñ�í�Ø�Ö�Ô3Ù°áÓØqä+Õ�Ö·×�ØtÙ°ä\Ö·Ù�Ô�æ þ îFÑ�Ô\ã·ÙAØqÒ�éXÔ3à«Ø�×qÙ°Ú�Û«Ü·Ô�Õ`Ô+ÑÓÙ�Ö
×�Õ�Ö0ì°ØqÖ«Ø�ä3Õ�áÓá�ß*Ò$Ô3Ù°Û�ë2Ñ�Ô+à«Ù°ÜAÔ¸à�Õ�í�ÑÓÖ·ìoÔ+Ù
Ô+ä+Õ�í�Ø�ä3Ò$Ø&Ô3à«Øúë2à«Ù°á�Ø�à«ÑÓØqä+Õ�ä$×�à�ß�Ü«Û�Ô+Ù7Ô+à·Ø�áÓØ�Õ�í�Ø�Ò�]SÑ�îÂÔ+à«Ø�Ú�ÑÓÖ·ÑÓÚÞÜ«Ú ã«Ñ�Ò$Ô+Õ�Ö«×�Ø�×qÙ°Ú�Û«Ü·Ô+Øqã�ÝXØ,Ô¤ë®ØqØ�Ö
Ô¤ë®Ù�Ö«ÙAã·Ø�ÒÞÕ`Ô�Õ
ì°Ñ�í�Ø�Ö!áÓØ,í°Ø�á9Ø,èA×qØ�Ø�ã·Ò�Ô+à«Ø�Ô+Ù�áÓØ�ä3Õ�Ö«×qØ�émÔ+à«Ø�×�Ù°ä$ä3ØqÒ3Û4Ù°Ö«ã«Ñ�Ö«ì�Ò$Ü«Ý«à«Ñ�Ø�ä+ÕLä3×�à«Ñ�Ø�Ò�Ô3à�ÕLÔ
áÓÑÓØ7Ý4Ø�á�ÙPë Ô+à·Ù°Ò3Ø�Ö«Ù�ã«Ø�Ò&×�ÕLÖ�Ý4Øtã·ÑÓÒ3×�Õ�ä3ã·Ø�ã1é4Õ�Ò�Ô+à·Ø�Ú�ÑÓÖ«Ñ�ÚÞÜ«Ú ã«ÑÓÒ³Ô�Õ�Ö·×�Ø�ÝXØ,Ô¤ë®ØqØ�Ö�Ô¤ëÀÙºÝ4Ù°Ü«Ö·ã«ÑÓÖ«ì
í°Ù°á�Ü«ÚoØqÒ*ÑÓÒ�Õ�á�ëúÕ�ß�Ò�ì°ä3Ø�ÕLÔ+Øqä�Ù°ä*Ø�ò{Ü�Õ�á¦Ô3à�Õ�Ö Ô+à«ØÍÚ�ÑÓÖ·ÑÓÚÞÜ«Ú ã«Ñ�Ò$Ô�ÕLÖ«×�ØÍÝ4ØqÔ¤ëÀØ�ØqÖ Ô+à«Ø ØqÖ«×�á�Ù°Ò3Øqã
Û«ä3Ñ�ÚoÑ�Ô+Ñ�í�Ø�Òqæ��&ÙJëÀØqí�Ø�äqé�Õ�Ò®Ò$à«ÙPë2ÖUÝ�ß�Ô+à«Ø&Ø,èAÛ4Ø�ä3Ñ�ÚoØqÖ�Ô�Õ�áÂä3ØqÒ3Ü«á�Ô+Ò9ÑÓÖÕ�SÕ�Ý·áÓØ 
 é{Ô+à«Ñ�Ò	Û«ä3Ü«Ö·ÑÓÖ«ì�Ø$#XØ�×qÔ
ÑÓÒ&Ö«Ù�Ô7Õ`Ô3Ô�ÕLÑÓÖ«Øqã�ÑÓÖ
Ô+à«ØqÒ3ØÞÒ$ØqÔ$Ô+ÑÓÖ·ì°Ò\ë2à«Øqä3ØÞÙ�Ý�ï$Ø�×,Ô+Ò7Õ�ä$Ø�Ñ�Ö�×qáÓÙ°Ò$Ø�Û«ä$ÙPèAÑ�ÚoÑ�Ô¤ß³]®ã«ÑÓÒ³Ô�Õ�Ö«×qØ�Ò\ÝXØ,Ô¤ë®ØqØ�Ö
Ô+à«Ø�Ý4Ù°Ü«Ö«ã«Ñ�Ö«ì0í°Ù�áÓÜ«Ú�Ø�Ò�Õ�á�Ù°Ö«ì0Ô3à«Ø�à«ÑÓØqä+Õ�ä$×�à{ß Õ�ä3Ø*á�ÙJëÀØ�ä�Ô3à�Õ�Ö Ô+à«Ø*Ô3Ù°áÓØqä+Õ�Ö«×qØ�é	ÑÓÖ[ì°ØqÖ«Ø�ä3Õ�á<é9Õ�Ò
Ô+à«Øqä3Ø�Õ�ä3Ø�ÚoÕ�Ö�ß�îQØ�ÕLÔ+Ü·ä3Ø�Ò¦Ô3à�ÕLÔtÕ�ä$ØÞî�Õ�ÑÓä$á�ß
×�á�Ù°Ò3Ø�Ý4ØqÔ¤ëÀØ�ØqÖ�Ô3à«ØÞÔ¤ë®Ù
Û4Ù°á�ß�à«Øqã«ä+Õ·æÑ_ÀßÍá�ÙAÙ°ê{Ñ�Ö«ì*ÕLÔ
Ô+à«Ø&×�ØqÖ{Ô3ä+Õ�á4×�Ù�áÓÜ«Ú�Ö�ÑÓÖB�SÕ�Ý·áÓØ Ä é�Ù°Ö«Ø&×�Õ�ÖoÙ°Ý«Ò$Ø�ä$í�Ø\Ô3à�ÕLÔ�é�ÑÓÖ�Ô+à·Ø�Ò3Ø\Ò3Ø,Ô3Ô+Ñ�Ö«ì°ÒqéAÕtÚºÕPï$Ù°ä	Û«ä3Ü«Ö·ÑÓÖ«ìtÑÓÒ
Ù°Ý·Ô�ÕLÑÓÖ«Øqã�ë2à·Ø�ÖoÔ3à«Ø�Ô+Ù°á�Ø�ä3Õ�Ö«×�Ø2Ñ�ÒFáâÕ�ä$ì°Ø�äBÔ3à�Õ�Ö�Ô+à«Ø2Ú�ÑÓÖ«Ñ�ÚÞÜ«Ú ã«ÑÓÒ³Ô�Õ�Ö«×qØ�é�Õ�ÒFí°Øqä$ß�Ò$ÙAÙ°Ö�Ô¤ëÀÙ�á�Ø�Õ�í°ØqÒ
óQÔ¤ëÀÙ�Ô+ä$ÑâÕ�Ö·ì°áÓØqÒ�÷B×�Õ�ÖoÝXØ2îQÙ°Ü«Ö·ã�Ô3à�ÕLÔ®Õ�ä3Ø&×�á�Ù°Ò3Øqä	Ô3à�Õ�Ö�Ô+à«Ø2Ô+Ù°á�Ø�ä3Õ�Ö«×�Ø\Õ�Ö«ã�Ô+à«Ñ�Ò	ä3Ø�Ò$Ü«á�ÔÀÑÓÒ	Ø-è·Û·áÓÙ°Ñ�Ô+Ø�ã
Ô+Ù*×�ÜAÔ7Ùo#_ë2à·Ù°áÓØÞÒ$Ü«Ý·Ô3ä3Ø�ØqÒ7ÑÓÖ0Ô3à«ØÞà«Ñ�Ø�ä+ÕLä3×�à�ß0Ò$Ø�Õ�ä$×�à!ä$Ø�×qÜ«ä3Ò$ÑÓÙ°Ö Û«ä$ÙA×qØ�Ò3ÒqæÑ_ÀÜ·Ô7ÑÓÖ�Ô+à«Ñ�Ò¦×�Õ�Ò$ØÞÔ+à«Ø


� 



Ô+Ù°á�Ø�ä+ÕLÖ«×�Ø&Õ�×,Ô+ÒÀÕ�Ò®ÕLÖoÜ«Û·ÛXØqäÀÝ4Ù°Ü«Ö«ãX]BÑ�Ô9×�ÕLÖoÝ4Ø\ØqÖ«Ò3Ü·ä3Ø�ãÍó�Û4Ù°Ò3Ò$ÑÓÝ«á�ßÞí°Øqä$ß�î�Õ�Ò$Ô�÷FÔ3à�ÕLÔ	Ô+à·Ø\ã«Ñ�Ò$Ô+Õ�Ö«×�Ø
ÑÓÒ®Ý4Ø�á�ÙPë Ô3à«Ø¸Ô3Ù°áÓØqä+Õ�Ö«×qØ�éAÝ«Ü·Ô�Ö«ÙLÔ®Ô+ÙÞë2à·ÑÓ×�à*Ø,è�Ô3Ø�Ö�Ô�óQÔ3à«Ø¦Ù°Ý�ï$Øq×qÔ3Ò�ÚºÕ�ßoØqí°ØqÖ�ÝXØ¦×qÙ°áÓá�ÑÓã«Ñ�Ö«ì«é�Ñ�ÖºÔ+à«Ø
Ø,è�Ô+ä$Ø�Ú�Ø�×�Õ�Ò3Ø�÷,æÕ�¦ÖÍÔ+à«Ø�×�Ù�Ö{Ô3ä+Õ�ä³ß°émÙ°Ü«ä7ã·ÑÓÒ$Ô+Õ�Ö«×qØ�Ý4Ù°Ü«Ö·ã�Ñ�Ò7Õ�á�ë®Õ�ß�Ò�Õ*á�ÙJëÀØ�ä�Ý4Ù°Ü«Ö«ãyólÕLá�Ô+à·Ù°Ü«ì°à
Ò3Ù°Ú�ØqÔ3ÑÓÚ�Ø�ÒúÖ«ÙLÔ¸ÕÞí�Ø�ä$ß*Ô3ÑÓì°à�Ô2Ù°Ö·ØP÷,é�Ö«ÕLÔ+Ü«ä3Õ�áÓá�ßºá�Ø�Õ�ã·ÑÓÖ«ìÞÔ3ÙoÕ�×qÙ°Ö«Ò3Øqä$íLÕLÔ3Ñ�í°ØtÒ$Ô3ä+ÕLÔ3Ø�ì�ßUÑ�î'Ü«Ò3Øqã�Ñ�Ö�Õ
×�Ù°á�áÓÑÓÒ$ÑÓÙ°Öoã«ØqÔ3Ø�×,Ô+ÑÓÙ�Ö�×qÙ°Ö�Ô+Ø,è�Ô�æ

çSÑÓì°Ü·ä3Ø Ä¬
 ]&à =e1��WN�29-:68=�á�Jºx�àS>"NUá�z�áÏ/.64=e>dk
K?2?69+oáQ;4243Gàa3�>H243?>w29-p+WV�+oà�á
3?>|/�=e1��WN�29-:64=�á�� â{á�z�á�N�=e1a243wI
à�á�+oáDà�á
3W2?6?>�à�=�á`/�=W3TàS>�à�=�á.@�hjN�2Ï/�=e1��mN�29-:6{+`+:682f-oàa3w/.1P+:��29-7+{On>w2?6]>SN�2�>d6Tàd+oá�V:k�1P+:>�à�=�á$âZã�>SN
+:>äN
+e3]>w=
K?2�/�2?6"O»=e6�Þb29-�+e3b+`/.682w/.68=W;424343Bà�áå=e6{-�2?6�O»=e6�>SN�2f/�=e1��WN�29-:6{+,>H=,K?2R+�3?kµàS>A+�Kg1a2Bà�á:/.k�>�O»=e6 à0æÏà o
x<Nµà�;4N>àa3:áQ=e>máQ24;424343g+:6?�Ïà�á,=ek�6�+:1ÓV�=e6TàS>SNµÞ`@^��K?3W2?6?c:2�>"N
+:>·>"Nµàa3lV�2TáQ2?6�à�;�>d6�àd+oá�V:k�1P+:>�à�=�á_+:1ÓV�=e6�àS>SNµÞ
;?6429+:>w243^c:2?6n�Bá.+:6?68=exi>d6�àd+oá�V:1a243Ïà�á�>"Nµàa3l/
+:6?>�à�;?k�1P+:6�3W2?>d>�à�á�V�@

��à·Ø�Ò3Ø2ä$Ø�Ò3Ü·á�Ô+ÒSÒ3à«ÙPëÿÔ+à�ÕLÔSÔ+à«ØúÛ4Ø�ä³îQÙ°ä3ÚoÕ�Ö«×qØ®Ù�î¢çmÐV__Ñ�ÒS×�Ù�ÚoÛ�ÕLä+Õ�Ý«á�ØÀÔ3Ù¦Ò$Ô+Õ�Ö«ã�Õ�ä$ã�í°Ù°á�Ü«ÚoØ,Ô+ä$ÑÓ×
à«ÑÓØqä+Õ�ä$×�à{ß!Ý�ÕLÒ3Ø�ã_Û�Õ�×�ê`Õ�ì°ØqÒ�éBØ,í°Ø�Ö Ñ�îúÔ+à·ØoÖ«Ø,ë®ØqÒ$Ô�Ù°Ö·Ø�Ò�éSáÓÑÓêLØÕ�µ\ þ ç�� ¤^¤ é ô�� ÚoÕPß Ñ�Ö«×�ä$Ø�Õ�Ò$ØºØ,ù�å
×�ÑÓØqÖ«×qß0Ý{ß0Ù°Ö«Ø�Ù°ä3ã·Ø�ä7Ù�îÀÚºÕLì°Ö«Ñ�Ô3Ü«ã«ØLæÑ��à{Ü«Ò�é�çmÐV_ ÑÓÒ7Õ*ì°Ù�ÙAã ×�Õ�Ö«ã«Ñ�ã�ÕLÔ+ØÞîQÙ�ä¦ÑÓÖ�Ô+Øqì°ä+Õ`Ô+ÑÓÙ�Ö0ë2Ñ�Ô+à
í°Ù°á�Ü«ÚoØ7Ý4Ù°Ü«Ö·ã«ÑÓÖ«ì�Õ�Û·Û«ä3Ù�ÕL×�à«Ø�Òqæ

!¹F^E èéZÏÃ È~ÇVNIU�WYMAZ�U K��ÑZ MOMON©ÐVÉ®ÈßN©U�WOÈ$#[Ì�K�WYNIZ[U

_®Ù°Ü«Ö«ã·ÑÓÖ«ì&í°Ù°á�Ü«ÚoØ	à«Ñ�Ø�ä3Õ�ä3×�à«Ñ�Ø�Ò'ÚºÕ�ß�Ñ�Ö«×�Ù°ä$ÛXÙ�ä+ÕLÔ3Ø9Ñ�Ö·îQÙ°ä$ÚºÕLÔ3ÑÓÙ°Ö�ÕLÝXÙ°ÜAÔ.Ô3à«ØÀî�Õ�×qØÀÖ·Ù°ä3ÚoÕ�áÓÒmÑ�Ö�Ù°ä$ã«Ø�ä
Ô+ÙUÒ$ÛXØqØ�ã Ü«ÛÍÛ«ä$ÙPèAÑ�ÚoÑ�Ô¤ß�ò�Ü·Ø�ä3Ñ�Ø�Òqæ þ Ö1é ô�ö Ô+à·ØÞì°Ø�Ù�ÚoØ,Ô+ä$ß�ÕLÔ¸Ø�Õ�×�à Ö«Ù�ã«Ø�ÑÓÖÍÕºÒ³Ô�Õ�Ö·ã�Õ�ä3ãÍÝ4Ù°Ü«Ö·ã«ÑÓÖ«ì


 (



çmÐV_ %�Ð�% %ÏÐ�% %ÏÐ�% %�Ð^%
×�Ù°Ú�Û«áÓØ-èAÑ�Ô+Ñ�Ø�Ò ó�Ð¦ÑÓÒ³Ô�Õ�Ö«×qØP÷ ó��.Ù�á | Ä æ � Ä ãÂ÷ ó¢�®Ù�áÓáÓÑ�Ò3Ñ�Ù°ÖÂ÷ ó��'Ù°á |�� æ )�) ãÂ÷

 è  Ä æ � ó � æ � 
 ) � ÷ Ä (·æ¤(�ó � æ �  :��� ÷ � æ ) ) æ 
 Ä¬ æ ÿ
(Lè¾( )Aæ � ó � æ �  í
 � ÷  � æ Ä ó � æ �  ÿ � ÷  æ Ä ÄW) æ ÿ 
:) æ  
)JèY) Ä � æ  ó � æ �  í
 � ÷ ) � æ Ä ó � æ �  ÿ Ä ÷ ÿ æª)  �) æ  ) ë æ �
ë è ë 
 � æ  ó � æ � Ä°ÄW� ÷ ) )�æ � ó � æ �  oë ÿ ÷  æ Ä ëg æ ) )g æ ë
 è  Ä æ � ó � æ � 
:)�� ÷ Ä (·æ  ó � æ � (  g ÷ � æ � ) æ 
 Ä¬ æ )
(Lè¾( («æ � ó � æ �  ·Ä � ÷  � æ Ä ó � æ � ( 
o ÷  æ Ä ÄW) æ ( 
:� æ �
)JèY) Ä � æ (�ó � æ �  � ) ÷ ë � æ 
 ó � æ � ( Ä¬ë ÷ 
 æ �  �� æ ë ) ) æ (
ë è ë 
 � æ 
 ó � æ � 
o ·Ä ÷ )í
 æ¤(�ó � æ � ( Äq
 ÷  æ � ëg æ � ) � æ �
 è  Ä æ � ó � æ � ÿ 
 (�÷ Ä (·æ � ó � æ � � ) ) ÷ � æ ) ) æ Ä Ä («æ  
(Lè¾( («æ ) ó � æ � 
 � ) ÷  � æ°)�ó � æ � � ( ) ÷ Ä æ  ÄW) æ � 
:) æª)
)JèY) Ä � æª)�ó � æ ��� ( ) ÷ ) ) æ°)�ó � æ � � ( 
 ÷ 
 æ �  �� æ  ) ë æ )
ë è ë ÄW) æ ) ó � æ ����� )�÷ ) )�æ � ó � æ � �o �� ÷  æ Ä ëí
 æ  )g æª)
 è  Ä æ � ó � æ ��� ÿ  ÷ Ä¬ë æ � ó � æ Ä ) ë�) ÷ Ä æ � ) æ � Ä )Aæ (
(Lè¾( («æ ) ó � æ ���  �) ÷  g æ°)�ó � æ Ä )o) ) ÷ Ä æ ( ÄW) æ Ä  ·Ä æ )
)JèY) Ä � æ  ó � æ ��� ÿ Ä ÷ ë )�æ°)�ó � æ Ä )o) 
 ÷ 
 æ Ä  ÿ æ ÿ ëí
 æ )
ë è ë ÄW) æª)�ó � æ ��� ÿ  ÷ Ä � Ä æ (
ó � æ Ä )�( � ÷  æ Ä ë·Ä æ ÿ )�) æª)

�SÕ�Ý·áÓØ Ä ]�é kµá�>�à�Þb243 â^à�á½ÞÝàS1S1 àa3W24;4=�á.-e3wIÍ+oá.-M-oàa3?>�+oáQ;4243 âHK?2?>vxl242Tá�/
+:682Tá�>SN�243W243wIM=HO�=ek�6�1a=exl2?6
-oàa3?>A+oáQ;42RK?=ekµá.-�;4=�Þ0/.k�>�+:>�à�=�á´+:1ÓV�=e6�àS>"NµÞ âvê$ë]�äIT+oá.- à0æÏà ��@a�M2{z�+�;?>�-oàa3?>�+oáQ;42_;4=�Þ0/.k�>�+:>�à�=�á
+:1ÓV�=e6TàS>SNµÞ o /.1�k�3U2{z�24;?k�>�à�=�áM>�à�Þb243U=HOp>vxl=�>w=e1a2?6{+oáQ;42`c:2?6Tà È
;9+:>�à�=�á
3 o x<N�2?682�>SN�2�È&643?>�=�áQ2U;4=e6n682?¦
3w/�=�á.-e3�>w=b+b>H=e1a2?6{+oáQ;42p=HO ÄWì =ec:2?6f>SN�2^6829+:1$-oàa3?>�+oáQ;42BâA>SN�k�3C+:1Ô3W=R;4=e1S1 àa3Tà�=�áT-�2?>H24;?>�à�=�áT>�à�Þb243C+:682
34N�=ex�á o 3W242y>SN�2�>w2{z�>íI_+oá.-�>SN�2p3W24;4=�á.-U>H= ÄWì K?2?1a=ex�@ÍhjN�2`+:1ÓV�=e6�àS>SNµÞC35N
+:c:2�K?242Tá°2{z�24;?k�>H29-T=�á
+~×(k¾áÜØ·1�>d6{+¾Ù�Ú�xl=e68ÛW3?>A+:>�à�=�á âA�ÑØjêîh é J]× à J é^¹ ¿9¿5/.68=W;424343W=e683�+:>�Ý.ï�ÚTð�ñ�ò o �|ó�K é J]ð`I o
O»=e6`-oà \]2?642Tá�>0;4=�Þ0/.1a2{zgàS>�à�243b=HOp>"N�2]/�=e1��WN�29-:6{+ o +:>uO»=ek�6`-oà \]2?682Tá�>ä/�=W3TàS>�à�=�á
3g@���á�1��_>SN�27-oàa3?>�+oáQ;42
;4=�Þ0/.k�>�+:>�à�=�áU/
+:6n>Gàa3y>�+eÛ�2Tá;à�á�>w=�+�;4;4=ekµá�> o àd@d2g@ o áQ2TàS>SN�2?6p>SN�2b=e6�à�2Tá�>A+:>�à�=�á�¦ZK4+e3W29-5/.682w/.64=W;424343Tà�á�V o
áQ=e6C>SN�2p>d6�àd+oá�V:k�1P+:>�à�=�á¾+oá.-_KgkµàS1P-oà�á�V_kW/°=HOC>SN�25Nµà�2?6{+:68;4Nµà�;9+:1$682w/.64243W2Tá�>�+:>�à�=�á
3y+:682Ñà�áQ;?1�k|-�29-�@^J
3?>A+oá.-�+:6{-pV�2TáQ2?6�à�;^>d6�àd+oá�V:k�1P+:>�à�=�á âZã N
+e3CK?242TáÍ2TÞ0/.1a=e��29-�O»=e6�>SN�2�/�=e1��mN�29-:6{+Õà�á à0æÏà @


 )



%�Ð�% %�Ð�% %�Ð�% %�Ð�% %�Ð�%
×�Ù°Ú�Û«áÓØ-èAÑ�Ô+Ñ�Ø�Ò ó��'Ù°á |�� æ ) � ã�÷ ó��'Ù°á |^� æ°) � ãÂ÷ ó��.Ù°á |�� æ Ä � ãÂ÷ ó��'Ù°á |�� æ � Ä ã�÷ ó��'Ù°á |^� æ ��� Ä ãÂ÷

)JèY) ) ë æ ë )g)�æ ÿ )o)Aæ 
 )g)Aæ � )�(«æ )
ë è ë )g æ  )·Ä æ  �oë æ ÿ � )Aæª) � )Aæ �
)JèY) ) ) æ � ) � æ � ) ÿ æ  ) ÿ æ � ) ÿ æ �
ë è ë ) � æ � ��� æ ë �oë æ Ä � )Aæª) � )Aæ°)
)JèY) ) � æ Ä )�(·æ ë )  æ  )  æ  ) 
 æ �
ë è ë )g æª) ��� æ Ä � )Aæ � � («æ ë � («æ¤(
)JèY) ëí
 æ ÿ ) ÿ æ ) )  æ¤( )  æ ( )  æ �
ë è ë )�� æª) ) � æ  � («æ°) � («æ 
 �o æ )

�SÕ�Ý·áÓØ 
 ]
é kµá�>�à�Þb243Bâ^à�á	ÞÝàS1S1 àa3W24;4=�á.-e3wI7=HO à0æÏà ��@a�R>w=e1a2?6{+oáQ;42fc:2?6�à È
;9+:>�à�=�á�+:1ÓV�=e6�àS>SNµÞ o O»=e65-oà On¦
O»2?642Tá�>î>w=e1a2?6{+oáQ;4243g@5��K?3W2?6nc:2�>SN
+:>�à�á,>SNµàa3l/
+:6n>�à�;?k�1P+:6�3W2?>v>�à�á�V_2{z�24;?k�>�à�=�á�>�à�Þb243^+:682�c:2?6n�C3Tà�ÞÝàS1P+:6 o
-:k(2�>w=Cc:2?6n�53TÞ`+:1S1.-oàa3?>�+oáQ;42430K?2?>dxl242Tá�K?=ek¾á.-oà�á�Vpc:=e1�kµÞb2430-�=ex�áU>H=C>"N�2�1a29+:c:243�=HO�>SN�2�Nµà�2?6{+:68;4N��:@

í°Ù°á�Ü«ÚoØºà«ÑÓØqä+Õ�ä$×�à{ß óQÔ3à�ÕLÔ�Ñ�Ö¨Ô+à«ØU%�Ð�%^á�ÑÓÝ«ä3Õ�ä$ß·÷�ÑÓÒÞÝ4Ù°Ü«Ö«ã·Ø�ã[Ý�ß Õ0Ò3Û·à«Ø�ä$Ø�éúÕLÖ«ã[Õ0Ò3Û�Õ`Ô+ÑâÕLáÓÑþ�qØ�ã
Ö«Ù°ä3ÚoÕ�áF×qÙ°Ö«Ø�ÑÓÒ�×�Ù°Ú�Û«Ü·Ô3Ø�ã!îQÙ°ä�Ø�Õ�×�à_Ö·ÙAã«Ø�óQÔ3à«ØoÕ`èAÑÓÒtÑÓÒ�Ò3Ø,Ô�Ô3Ù�Ô+à·ØºÕ�í°Øqä+Õ�ì�ØºÖ«Ù°ä$ÚºÕLá<émÕ�Ö«ã!Ô+à«Ø
×�Ù°Ö«ØtÕ�Ö·ì°áÓØ7Ñ�ÒúØ�ò{Ü�Õ�á�Ô3Ù�Ô3à«Ø�ÚºÕJè·Ñ�ÚÞÜ«Ú�Õ�Ö«ì°á�Ø¦Ý4ØqÔ¤ëÀØ�Ø�Ö�Ô+à«Ø�Õ`èAÑ�Ò\ÕLÖ«ã*Ô+à«Ø�Ö«Ù°ä$ÚºÕLáÓÒúÙ�î'Ô+à·Ø�î�ÕL×�Ø�Ò
×�Ù°Ö�Ô�ÕLÑÓÖ«Øqã�ÑÓÖ
Ô+à«ØtÖ«Ù�ã«ØP÷-æ:��à«Ø�Ò$Û«à«Ø�ä$Ø�Ò7ÕLä3Ø�Ü·Ò3Ø�ã0ÕLÔ¸ä$Ü«Ö�Ô+Ñ�ÚoØ7Ô+Ùo×�Ù°Ú�Û«Ü·Ô3Ø�Ô3à«Ø -:k
+:1$c¬à�2?xº;4=�áQ2
ÝXØ,Ô¤ë®ØqØ�ÖûÔ¤ëÀÙÿì°Ñ�í�Ø�Ö Ö«ÙAã·Ø�Ò�é¦Õ�Ö«ã Ô+à«Ø ×qÙ°ä3ä$Ø�Ò3Û4Ù°Ö«ã·ÑÓÖ«ìÿÖ«Ù°ä$ÚºÕ�á\×�Ù°Ö·Ø�Ò
Õ�ä3ØÍÔ3Ø�Ò$Ô3Ø�ã îQÙ°ä*ÙPí°Øqä3áâÕLÛ
ë2Ñ�Ô+à¨Ô3à«Ø*ã«Ü�ÕLá®í�ÑÓØqë�×�Ù�Ö«Øo]UÑ�î2Ö«Ù ÙPí°Ø�ä$áâÕ�Û Ø-èAÑÓÒ$Ô3Ò�é	Ô+à«Ø*×qÙ°ä3ä$Ø�Ò$ÛXÙ°Ö·ã«ÑÓÖ«ì Û4Ù°ä$Ô3ÑÓÙ°Ö·Ò�Ù�î2Ô+à·Ø*Ò3Ù°á�ÑÓã«Ò
×�Õ�Ö«Ö·Ù�Ôtä3Ø�ÕLáÓÑþ�qØ�Õ*áÓÙ�×�Õ�á.ÚoÑ�Ö«ÑÓÚ�Ü«Ú>ã«ÑÓÒ³Ô�Õ�Ö«×qØ�æ>��à«Ñ�ÒtÑ�Ö·îQÙ°ä$ÚºÕLÔ3ÑÓÙ°Ö�Õ�áÓá�ÙPë2Ò¸Ô+Ù�Û«ä$Ü«Ö«ØoÕPë®Õ�ßÍØ�Ö�Ô3ÑÓä3Ø
Ò3Ü«Ý·Ô3ä3ØqØ�Ò�îQä3Ù°Ú îQÜ«ä³Ô+à«Øqäú×�Ù�Ö«Ò3Ñ�ã«Ø�ä3ÕLÔ+Ñ�Ù°Ö1éAë2à·ÑÓ×�à*ÚoÕPßoÖ«Ù�Ô®à�Õ�í°Ø�Ý4Ø�Ø�Ö*Û4Ù°Ò$Ò3ÑÓÝ·áÓØ¸Ü·Ò3ÑÓÖ·ì�Ù°Ö«á�ß�Ò$Û�ÕLÔ+ÑÓÕ�á
ÑÓÖ·îQÙ°ä$ÚºÕ`Ô+ÑÓÙ�Ö1æ

��à·ÑÓÒ�Ò³Ô+ä3ÕLÔ+Øqì�ß!ÑÓÖ«Ò$Û«ÑÓä$Ø�ÒÞÕ
ÛXÙ�Ò3Ò3Ñ�Ý«áÓØ�ÑÓÖ�Ô3Ø�ì°ä3ÕLÔ+Ñ�Ù°Ö�Ò$×�à«Ø�Ú�ØUÙ�î�Õ�Û«Û«á�ÑÓ×�ÕLÝ«ÑÓá�Ñ�Ô¤ß�×�Ù°Ö«Ò³Ô+ä3Õ�ÑÓÖ�Ô+Ò�ÑÓÖ�Ô+Ù
ÕoÝ4Ù°Ü«Ö«ã«Ñ�Ö«ìoí�Ù°áÓÜ·ÚoØtà«ÑÓØqä+Õ�ä$×�à�ß°éIÝ�ß�Õ�Ò3Ò$ÙA×qÑâÕLÔ3ÑÓÖ«ì�îQØ�Õ`Ô+Ü«ä$Ø�Ö«Ù°ä$ÚºÕLáÓÒ�Ô+ÙoØ�Õ�×�àÍÖ«Ù�ã«ØtÑÓÖ�ÕºÒ$Ô3ä+Õ�Ñ�ì°à�Ô$å
îQÙ°ä$ë®Õ�ä3ã�ëúÕ�ß[óQÑ<æ Ø�æ�é1Õoî�ÕL×�ØÞÙ�îFÕUÛXÙ°á�ß�à«Ø�ã«ä$Ù°Ö0Ñ�Ò¸ä3ØqÛ«ä3ØqÒ3ØqÖ{Ô3Ø�ã!Ý�ß�Ñ�Ô+Ò¸Ö·Ù°ä3ÚoÕ�á<éÂÙ°ä¸ÕºÛ4Ù°ÑÓÖ�Ô¦Ù�Ö�Ô+à«Ø


�ë



Ü«Ö«Ñ�Ô\Ò3Û·à«Ø�ä$Ø�Ù�îFÙ°ä$ÑÓØ�Ö�Ô+ÕLÔ+Ñ�Ù°Ö«Ò�éXÕ�Ö0Øqã«ì°ØÞÝ�ß�Õ�ÖÍÕLä3×�éIÕ�Ö«ãÍÕ�í°Ø�ä³Ô+Ø-èÍÝ�ß0ÕoÒ3Û«à«Øqä3Ñ�×�Õ�á'ä3Øqì°ÑÓÙ°ÖIéIÕ�ì°Õ�ÑÓÖ
Ò3Ø�Ø ���9���w� îQÙ°äFã«Ø,Ô�Õ�Ñ�áÓÒ+÷,æ
�&ÙPë®Ø,í°Ø�äqé«Ò3Ù�ÚoØ2ÑÓÚ�Û4Ù°ä$Ô+Õ�Ö�Ô	ã«Ñ�#XØ�ä$Ø�Ö«×qØ�Ò9Ø,èAÑÓÒ³Ô®Ý4ØqÔ¤ëÀØ�ØqÖUÖ«Ù°ä$ÚºÕ�á�×qÙ°Ö«ØqÒ®Õ�Ö·ã
Õ�Û«Û«á�ÑÓ×�ÕLÝ«ÑÓá�Ñ�Ô¤ß ×�Ù�Ö«Ò$Ô3ä+Õ�Ñ�Ö{Ô3Ò�é	ë2à«ÑÓ×�à[à�Õ�í�Ø
Ô3ÙÍÝXØ*Ô�ÕLê�Ø�ÖÿÑÓÖ�Ô3Ù Õ�×�×qÙ°Ü«Ö�Ô�æ!��à«Ø*ñ�ä$Ò$Ô�Ù°Ö·Ø
×qÙ°Ö«×qØ�ä3Ö·Ò
×�Ù°Ú�Û«áÓØ-èAÑ�Ô¤ßs]'ë2à·Ø�ä3Ø�Õ�Ò	Ô+à«Ø2Ò3Û«ÕLÔ+ÑÓÕ�áÓÑ���Ø�ã�Ö·Ù°ä3ÚoÕ�á«×qÙ°Ö«Ø�Ò9Õ�Û·Û«ä3Ù�ÕL×�àoÑ�Ö{í�Ù°á�í�Ø�ÒÀÕ�áÓá�Ô+à«Ø�Ô3ÑÓÚ�ØúÔ+à«Ø2Ò+ÕLÚoØ
Ö�Ü·ÚÞÝXØqä�Ù�î&Ø�Ö�Ô+Ñ�Ô+Ñ�Ø�Ò�ó Ô¤ë®Ù ×�Ù�Ö«Ø�Ò�Õ�Ö·ã[Ô¤ëÀÙ Ò3Û«à·Ø�ä3ØqÒ�÷-é9Ô3à«Ø�Õ�Û«Û«á�ÑÓ×�Õ�Ý«ÑÓá�Ñ�Ô¤ßÍ×qÙ°Ö«Ò³Ô+ä+ÕLÑÓÖ�Ô+Ò�Õ�Û·Û«ä3Ù�ÕL×�à
ÑÓÚ�Û«áÓÑ�Ø�ÒFÔ+à�Õ`ÔúÔ+à«Ø¸ã«Ø�ØqÛXØqä®Ô+à«Ø¸Ö«ÙAã·Ø�Ò�áÓÑ�Ø\Ñ�ÖºÔ+à·Ø¦à«ÑÓØqä+Õ�ä$×�à�ß°é·Ô3à«Ø¦áÓØqÒ3Ò®îQØ�ÕLÔ+Ü·ä3Ø¦Ö«Ù�ä3ÚoÕ�áÓÒ9à�Õ�í°Ø¦Ô3ÙÞÝXØ
Ô+Ø�Ò³Ô+ØqãºîQÙ°ä	ÑÓÖ�Ô+Øqä3Ò$Ø�×qÔ3ÑÓÙ°Ö�ó�ã·Ù�Ô$åaä3Ø�ì�ÑÓÙ°ÖoÕ�Ö«ãoÕ�ä3×-å�Õ�ä$×\Ñ�Ö�Ô+Ø�ä$Ò3Øq×qÔ+Ñ�Ù°Ö«ÒqéAÑ�Ö{í�Ù°á�í�Ñ�Ö«ì7Ô+à«Ø2îQØ�ÕLÔ3Ü«ä3Ø&Ö«Ù°ä$ÚºÕLáÓÒ
Ù�î«Ô+à·ØÀÔ¤ëÀÙ¦×�Ù°Ö·Ò3ÑÓã·Ø�ä3ØqãÞÖ«Ù�ã«Ø�Ò.ÑÓÖtÔ+à«ØÀà«ÑÓØqä+Õ�ä$×�à«ÑÓØqÒ�÷,æ��¸Ö«ÙLÔ+à«ØqäSã«Ñ­#IØqä3Ø�Ö·×�Ø®Ñ�Ò'Ô3à�ÕLÔ'Ô+à«Ø®Õ�Û«Û«á�ÑÓ×�Õ�Ý«ÑÓá�Ñ�Ô¤ß
×�Ù°Ö«Ò³Ô+ä3Õ�ÑÓÖ�Ô+Ò2ä$Ø�ÚoÕ�ÑÓÖ�×�Ù�Ö«Ò$Ô+Õ�Ö�Ô¦Õ�Ò2á�Ù°Ö«ì�Õ�Ò2Ô+à«Ø�ä3ØqáâÕLÔ3Ñ�í�ØtÙ�ä3ÑÓØqÖ�Ô�ÕLÔ3ÑÓÙ°Ö*Ù�î.Ô+à«Ø�Û4Ù°á�ß�à«Øqã«ä+Õ�ã«Ù�Ø�Ò&Ö«Ù�Ô
×�à�Õ�Ö«ì°Ø�ó�Õ�Ö«ã Øqí�Ø�Ö îQÙ°ä¦Ò3á�ÑÓì°à�Ô7×�à«Õ�Ö«ì°ØqÒtÑ�Ö0Ô+à«Ø�Ù°ä$ÑÓØqÖ{Ô+ÕLÔ+Ñ�Ù°Ö1éXÚoÙ°ä$ØÞÙ°ÖÍÔ+à·ÑÓÒ7áâÕ`Ô+Ø�ä+÷,éIë2à·Ø�ä3Ø�Õ�Ò7Ô+à«Ø
ã«Ü�Õ�á·í�Ñ�Øqë|×qÙ°Ö«ØqÒ9à«ÕPí�Ø�Ô+Ù�ÝXØ2ä$Ø�×�Ù�ÚoÛ«ÜAÔ+Ø�ã�Õ�á�Ò3Ù7Ñ�î4Ô3à«Ø2ä3ØqáâÕLÔ3Ñ�í°Ø®ÛXÙ°Ò$Ñ�Ô3ÑÓÙ°Ö�×�à�ÕLÖ«ì°Ø�Òqæ���à«ÑÓÒFÒ$Ü«ì°ì°ØqÒ$Ô3Ò
Ô¤ë®ÙÞÛ4Ù°Ò$Ò3ÑÓÝ·áÓØ2Ò$Ô3ä+ÕLÔ3Ø�ì°Ñ�Ø�Ò�].Ô+Ù�×qÙ°Ú�Û«Ü·Ô+Ø\Õ�á�á«îQØ�ÕLÔ3Ü«ä3Ø\Ö«Ù°ä3ÚoÕ�á�Ñ�Ö{Ô3Ø�ä$Ò3Ø�×,Ô+Ñ�Ù°Ö«ÒúÕ`ÔÀÔ3à«Ø\ä$ÙAÙLÔÀÖ·ÙAã«ØqÒúÕ�Ö·ã
Ô+à«ØqÖ*Û«ä3Ù°Û«Õ�ì�ÕLÔ3Ø\Ô+à·Ø¸ä3ØqÒ3Ü«á�Ô+Ò�óQÑ<æ Ø�æ�éAã·ÑÓÒ3×�Õ�ä3ã·ÑÓÖ«ì�Û�Õ�ÑÓä$ÑÓÖ«ì�ÒÀÝ4ØqÔ¤ëÀØ�ØqÖ
Ö·ÙAã«ØqÒúÙ�î�Ô3à«Ø¸à«Ñ�Ø�ä3Õ�ä3×�à«Ñ�Ø�Ò®Ô3à�ÕLÔ
Õ�ä3ØoÖ«Ù�Ô�á�ÑÓÖ«êLØ�ã_Ô3Ù0×�Ù°Ú�Ú�Ù°Ö_Ñ�Ö{Ô3Ø�ä$Ò3Ø�×,Ô+Ñ�Ù°Ö«Ò�÷-éFÙ°ä�Ô3ÙÍ×�Ù°Ú�Û«Ü·Ô3ØoÔ3à«Ø�Ò$Ø*ÑÓÖ�Ô+Øqä3Ò3Øq×qÔ3ÑÓÙ°Ö«Ò�Ù°Ö«á�ß�ÕLÔ�Ô+à«Ø
ã«Ø�ØqÛXØqä�áÓØ,í°ØqáÓÒtÙ�î®Ô3à«Øoà·ÑÓØ�ä3Õ�ä3×�à·ÑÓØ�Òqé.ë2à«Øqä3ØoÙ°Ö«á�ß�îQØqë îQØ�ÕLÔ+Ü«ä$ØoÖ·Ù°ä3ÚoÕ�áÓÒtÕ�ä$ØoÑ�Ö�í°Ù°á�í°Ø�ãIæô��à«Øoñ«ä3Ò$Ô
Ù°Û·Ô+Ñ�Ù°Ö[Ø�Ö�Ô�ÕLÑÓáÓÒÞÔ3à«Ø�Ý«Ü«ä$ã«Ø�Ö)Ù�î¸Ü·ÛXã�Õ`Ô+ÑÓÖ·ì Ô3à«Ø�ÑÓÖ·îQÙ�ä3ÚoÕLÔ+Ñ�Ù°Ö¨×�Ù�Ö«×�Øqä3Ö«Ñ�Ö«ì_ÕLÛ«Û«áÓÑ�×�Õ�Ý·ÑÓáÓÑ�Ô¤ß Ù�î¦×qÙ°ÖAå
Ô�Õ�×,Ô+Ò�Õ�á�Ù°Ö«ìºÔ3à«Ø�Ø�Ö�Ô+Ñ�ä3ØÞà·ÑÓØ�ä3Õ�ä3×�à�ß�ë2à«Ø�Ö!Ò3Ñ�ì°Ö«Ñ�ñ«×�Õ�Ö�Ô7Ù°ä$ÑÓØqÖ{Ô+ÕLÔ+Ñ�Ù°Ö0×�à�ÕLÖ«ì°Ø�Ò7Ù�×�×qÜ«ä�é1ë2à·Ø�ä3Ø�Õ�Ò7Ô+à«Ø
Ò3Ø�×qÙ°Ö«ã
ÑÓÚ�Û«áÓÑ�Ø�Ò	Ô+Ù�ã«Ø,Ô+Ø�ä$ÚoÑ�Ö«Ø7ÕLÔ�ë2à·ÑÓ×�à�ã«Ø�ÛAÔ+à�Ô+à«Ø¦Ô3ä+Õ�ã«ØqÙo#0Ý4ØqÔ¤ëÀØ�ØqÖ�Ô3à«Ø7×�Ù°Ò³Ô&Ù�î'ã«ØqÔ3Ø�ä3Ú�ÑÓÖ·ÑÓÖ«ì
Õ�Û«Û«á�ÑÓ×�ÕLÝ«áÓØ¦×qÙ°Ö«Ò³Ô+ä+ÕLÑÓÖ�Ô+Ò&Õ�Ö«ã*Ô3à«Ø�ÛXÙ°Ò$Ò3Ñ�Ý«áÓØ7Û«ä$Ü«Ö«Ñ�Ö«ì�Ù�îSÖ·ÙAã«ØqÒ&ë2Ñ�áÓáXÚºÕ`èAÑ�ÚoÑ���Ø\Ô3à«Ø�Ò+Õ�í�ÑÓÖ«ì�Ò�æ

�\Ö«Ù�Ô3à«Ø�ä7Û4Ù°Ò3Ò$ÑÓÝ«Ñ�áÓÑ�Ô¤ß�×qÙ°Ö«Ò$ÑÓÒ$Ô3Ò�ÑÓÖÍÑÓÖ�Ô3Ø�ì°ä3ÕLÔ+Ñ�Ö«ìºÔ+à·Ø�Ù°ä3Ñ�Ø�Ö�Ô�ÕLÔ3ÑÓÙ°Ö�å¤Ý�Õ�Ò$Ø�ã0Û·ä3Ü«Ö«Ñ�Ö«ì�ÑÓÖ ÕUÒ$Û�ÕLÔ+ÑÓÕ�á
Û�Õ�ä$Ô3Ñ�Ô3ÑÓÙ°ÖtÒ3×�à«ØqÚoØLé�áÓÑ�ê�Ø®Ù�×qÔ3ä3ØqØ�ÒBÙ°ä�_G�
%SåaÔ3ä3ØqØ�Ò�æ öwôlõ+ö�� ç�Ü«ä³Ô+à«ØqäSÒ$Ü«ÝXã·Ñ�í�ÑÓÒ$ÑÓÙ°Ö«Ò.Ù�î�ì°Ñ�í°ØqÖ�ä3Ø�ì�ÑÓÙ°Ö«Òqé°Õ�Ö·ã
Ô+à«Ø�×qÙ°ä3ä$Ø�Ò3Û4Ù°Ö«ã·ÑÓÖ«ì�Û«ä$ÙPèAÑ�ÚoÑ�Ô¤ß�ò{Ü«Øqä3ÑÓØqÒ�é{×�ÕLÖoÝ4Ø2Õ�í°Ù°Ñ�ã«Ø�ã�Ñ�î�Ô3à«Ø2ÛXÙ°ä³Ô+Ñ�Ù°Ö«ÒBÙ�î4Ô+à·Ø�Ù°Ý�ï$Ø�×,Ô+Ò	Ô+à�Õ`Ô	Õ�ä3Ø
ÑÓÖ«Ò$ÑÓã«Ø¸Ô3à«Ø�Ò$Ø�ä3Ø�ì�ÑÓÙ°Ö«Ò®ã«ÑÓÒ$Û«áâÕ�ßoÖ«Ù�Õ�Û«Û«á�ÑÓ×�ÕLÝ«áÓØ&×�Ù°Ö�Ô+Õ�×qÔ3Ò�æ �¸ì�Õ�Ñ�Ö1éAÔ3Ù�ã«ØqÔ3Ø�ä$ÚoÑ�Ö«Ø7ÕLÔúë2à·ÑÓ×�à
áÓØqí�Ø�á1ÙLî


 ÿ



Ò3Û�Õ�×qØ7Ò3Ü«Ý4ã«Ñ�íAÑ�Ò3Ñ�Ù°Ö!ó�Û«ä$Ù°Ý�Õ�Ý·á�ßoã«Ø�Û4Ø�Ö«ã·Ø�Ö�Ô&Ù°ÖUÔ+à«Ø7Ñ�Ö�í°Ù°á�í°Ø�ã�Ò$Ñþ��ØqÒ�Ù�îmÔ+à«Ø¸ä3Ø�ÚoÕ�Ñ�Ö«ÑÓÖ«ì�ÛXÙ�ä$Ô+Ñ�Ù°Ö«ÒúÙLî
Ô+à«ØÀÛXÙ°á�ß�à«Ø�ã«ä3Õ�÷�Ñ�Ô.ÑÓÒmë®Ù°ä³Ô+à�ë2ÑÓá�ØÀÔ3Ù¸×�Ù�Ö«Ò3Ñ�ã«Ø�äSÕ�Û«Û«á�ÑÓ×�ÕLÝ«ÑÓá�Ñ�Ô¤ß¦×qÙ°Ö«Ò³Ô+ä+ÕLÑÓÖ�Ô+Ò.ÑÓÒ'Ö«Ù�ÔFÕ2Ô+ä$Ñ�í�ÑâÕ�á�Ñ�Ò3Ò$Ü«ØúÕ�Ö·ã
ã«Ø�Ò$Ø�ä$í�Ø�ÒÞîQÜ«ä³Ô+à«Øqä�ä$Ø�Ò3Ø�Õ�ä3×�àIæ'��à«Øoë2ÑÓã«Øqá�ß Ü«Ò$Ø�ã¨×qÙ°Ö«×�ØqÛ·Ô+Ò�Ù�î�Ò3Û«ÕLÔ+ÑÓÕ�á9Õ�Ö«ã�Ô3Ø�Ú�ÛXÙ�ä+Õ�á	×�Ù�à«Ø�ä$Ø�Ö«×qØ
Ò3à«Ù°Ü·áÓã�Õ�áÓÒ$ÙoÝ4Ø�×�Ù°Ö«Ò$ÑÓã«Øqä3Øqã�ë2à«Ø�Ö�ã«Ø�Ò$ÑÓì°Ö·ÑÓÖ«ìoÕ�Ò$ÚºÕLä$Ô&Û«ä3Ù�×�Øqã«Ü«ä$ØtîQÙ°ä2Ü«Û4ã�ÕLÔ3ÑÓÖ«ì�Ô3à«Ø�ÕLÛ«Û«áÓÑ�×�Õ�Ý·áÓØ
×�Ù°Ö«Ò³Ô+ä3Õ�ÑÓÖ�Ô+Òqæ

õ ö Ê�ÇÍÎ=2�Ì	8SÏ�Ê�Ç	8

� ëÀØ�á�á�åaØ�Ò$Ô+Õ�Ý«á�ÑÓÒ3à·Ø�ã�ÑÓÖ�Ô+Øqä$îQØqä3Ø�Ö·×�Øtã«ØqÔ3Ø�×qÔ3ÑÓÙ°Ö
Û«ä$Ø�ã«Ñ�×�ÕLÔ3Ø�à�ÕLÒ&Ý4Ø�ØqÖ�Ô3Ü«ä3Ö«Øqã�Ñ�Ö{Ô3Ù�Õ�á�ÙJëÀØ�ä2ã«Ñ�Ò$Ô+Õ�Ö«×�Ø
ÝXÙ°Ü·Ö«ã Ý{ß�ï$Ü«Ò$Ôtä3ØqÛ«áâÕL×�ÑÓÖ·ì*Ý�Õ�Ò3Ñ�×�Û«ä3Øqã«ÑÓ×�ÕLÔ+ØqÒtÕ�Ö«ã ÝXÙ�Ù°á�Ø�Õ�ÖÍ×qÙ°Ö«Ö«Øq×qÔ+Ù�ä3Ò�Ý�ßÍ×�Ù°ä$ä3ØqÒ3Û4Ù°Ö«ã«Ñ�Ö«ì�×qÙ°ÖAå
Ô+ÑÓÖ{Ü«Ù�Ü«Ò®îQÜ«Ö«×,Ô+Ñ�Ù°Ö«Ò�æ���à·Ø7×�Ù°ä$ä3Ø�×,Ô+Ö«ØqÒ3Ò2Ù�î�Ô3à«ÑÓÒúÝ4Ù°Ü«Ö·ã*à�Õ�ÒúÝ4Ø�ØqÖ
Û·ä3ÙPí°ØqÖ�Ý4Ù�Ô+àoë2Ñ�Ô+à�ÕLÖ«ãUë2Ñ�Ô3à«Ù°Ü·Ô
Õ�Û·ä3Ø�Û·ä3Ù�×�Ø�Ò$Ò3Ñ�Ö«ìºÒ³Ô+Ø�Û�Ô+Ù�á�ÙJëÀØ�ä�Ô3à«Ø�×�Ù°Ò³Ô\ÙLîS×qÙ°ÚoÛ·Ü·Ô+Ñ�Ö«ì�Ñ�Ô�æ

��à·Ø&Û·ä3Ø�Û·ä3Ù�×�Ø�Ò$Ò3Ñ�Ö«ì�Ø,èAÛ«áÓÙ�Ñ�Ô+Ò'Ô+à«Ø�ä$Ø�áÓÕLÔ+Ñ�í°ØúÙ°ä$ÑÓØqÖ{Ô+ÕLÔ+Ñ�Ù°ÖÞÙ�î�Ô3à«Ø�Û4Ù°á�ß�à«Øqã«ä+Õ¸Ô3Ù7ã«ÑÓÒ$×�Õ�ä$ã�îQØ�ÕLÔ+Ü·ä3Ø�Ò
ë2à«ÑÓ×�à ×�ÕLÖ«Ö«Ù�Ô*ä$Ø�Õ�á�Ñþ�qØ�Ô+à·Ø0ÚoÑ�Ö«ÑÓÚ�Ü«Ú ã«ÑÓÒ³Ô�Õ�Ö·×�Ø�æ ��à{Ü«Òqé¸Ñ�ÔUÑÓÒº×qÙ°Ú�Û«áÓØqÚoØqÖ{Ô+Õ�ä$ß[Ô3Ù¨Ô+à«ØÍÜ«Ò$Ü�Õ�á
Õ�Û«Û«ä$Ù�Õ�×�à«ØqÒ\Ý�ÕLÒ3Ø�ã
Ù°Ö
ÝXÙ�Ü«Ö«ã«Ñ�Ö«ì�í°Ù°á�Ü«ÚoØ7à·ÑÓØ�ä3Õ�ä3×�à·ÑÓØ�Òqæ

ðSèAÛ4Ø�ä3Ñ�ÚoØqÖ�Ô�Õ�á�ä$Ø�Ò3Ü·á�Ô+Ò&à�Õ�í°ØtÒ3à·ÙJë2Ö
Ô+à�Õ`Ô&Ô3à«Ø�ÚoØqÖ�Ô+ÑÓÙ�Ö«Ø�ã
Ù°ä3Ñ�Ø�Ö�Ô�Õ`Ô+ÑÓÙ�ÖAå¤Ý�ÕLÒ3Ø�ã�Û«ä$Ø�Û«ä$ÙA×qØ�Ò$Ò3ÑÓÖ·ì
Ö«Ù�Ô�Ù°Ö·á�ß!Ò3Û4Ø�Øqã«Ò�Ü«Û Ô+à«ØU×qÙ°Ú�Û«Ü·Ô�Õ`Ô+ÑÓÙ�Ö1éBÝ«Ü·Ô�Õ�áÓÒ$Ù0ÑÓÚ�Û«ä3ÙPí�Ø�ÒÞÔ+à·ØUä3ØqÒ3Ü«á�Ô�éFÑ<æ Ø�æ!Õ�Ô3ÑÓì°à�Ô+Øqä�á�ÙJëÀØ�ä
ÝXÙ°Ü·Ö«ã�Ñ�Ò�Ù°Ý·Ô+Õ�ÑÓÖ«Øqã1æ

��à·Ø�ä3ØqÒ3Ü«á�Ô+Ò&Ù�îSÔ3à«Ø�Û·ä3Ø�Û·ä3Ù�×�Ø�Ò$Ò3Ñ�Ö«ìUÕ�ä$ØtíLÕ�á�ÑÓã*îQÙ°ä&Õ�ì°Ñ�í�Ø�Ö�ä$Ø�áÓÕLÔ+Ñ�í°Ø�Ù°ä3Ñ�Ø�Ö�Ô�Õ`Ô+ÑÓÙ�Ö
ÙLîBÔ+à«ØtÛ4Ù°á�ß�å
à«Ø�ã«ä3Õ·æ þ îBîQÙ°ä&Ò3Ù°Ú�Ø�ä$Ø�Õ�Ò$Ù°Ö�Ô3à«Ø�á�ÙJëÀØ�ä\ã«ÑÓÒ³Ô�Õ�Ö·×�Ø�Ý4Ù°Ü«Ö·ã�à�Õ�Ò&Ô+ÙoÝXØ�ä3Ø�×qÙ°Ú�Û«Ü·Ô+ØqãÍÕLî Ô3Ø�ä\ÕoÛ4Ø�ä3Ñ�ÙAã
Ù�îmÔ+ÑÓÚ�Ø¸ë2à«Øqä3Ø¦Ô3à«Ø�Ù°ä3Ñ�Ø�Ö�Ô�ÕLÔ3ÑÓÙ°Ö·Ò®ÚoÕPßºà�Õ�í°Ø�×�à�Õ�Ö·ì°Ø�ã1é«Ô3à«Ø7Û«ä$Ø�Û«ä$ÙA×qØ�Ò3Ò$ÑÓÖ«ì�à�ÕLÒ2Ô3Ù�ÝXØ7Û4Ø�ä³îQÙ°ä3Ú�Ø�ã
Õ�ì�Õ�Ñ�Ö1æ���à«ÑÓÒtáÓÑ�ÚoÑ�Ô�ÕLÔ3ÑÓÙ°Ö0ÚoÕ�ß!ÝXØoÙJí�Ø�ä$×�Ù°Ú�ØUÝ�ß îQÜ«ä$Ô3à«Ø�ä�ä3Ø�Ò$Ø�Õ�ä$×�à1æ þ î�Ô3à«ØºÚ�ÙPí°Ø�Ú�Ø�Ö�Ô3Ò��SáÓÕ�ë ÑÓÒ
ê�Ö·ÙJë2Ö�ÑÓÖ!Õ�ã·íLÕ�Ö·×�Ø�émÔ+à·ÑÓÒ�×�Õ�Ö!Ý4Ø�ã·Ù°Ö«Ø�Ý�ß ã«ØqÔ3Ø�ä3Ú�ÑÓÖ·ÑÓÖ«ì�Õ*ì°Ù�ÙAã Û�ÕLä+Õ�Ú�ØqÔ3Ø�ä3Ñ���ÕLÔ3ÑÓÙ°ÖÍÙLîÀÔ3à«Ø�ä3ÙLå


¥�



Ô�ÕLÔ3ÑÓÙ°Ö�ÕLáBÛ�Õ�ä³Ô�æ>��à«Ø�ÖIéBÕ�Ö!Øqù�×�Ñ�Ø�Ö�ÔtëúÕ�ß Ô+Ù�Ò3Ü·ÝXã«Ñ�í�ÑÓã«Ø�Ô+à·Øoã«Ù�ÚºÕ�Ñ�ÖÍÙ�î®Ô3à«ÑÓÒ�Û�ÕLä+Õ�Ú�ØqÔ3Ø�ä7à�Õ�Ò�Ô+Ù
ÝXØtîQÙ°Ü«Ö«ã1é4Ò3Ü·×�à0Ô+à�ÕLÔ\Ô+à«Ø�Ò3Ø,Ô¦Ù�î9Õ�Û·Û«áÓÑ�×�Õ�Ý«á�Ø�×�Ù°Ö�Ô�ÕL×qÔ+Ò\ä3ØqÚºÕ�Ñ�Ö«Ò&Ü«Ö«×�à�Õ�Ö·ì°Ø�ãÍÑ�Ö�Ø�ÕL×�àÍÙ°Ö«Ø�ÙLîBÔ+à«Ø
ÑÓÖ�Ô+Øqä$íLÕ�áÓÒ�ä$Ø�Ò$Ü«á�Ô3ÑÓÖ«ìÞîQä$Ù°Ú Ô+à·ØtÒ$Ü«Ý4ã«Ñ�í�ÑÓÒ$ÑÓÙ°ÖIæ

��à·Ø¦ÛXÙ�Ò3Ò3Ñ�Ý«ÑÓá�Ñ�Ô¤ß�Ù�î�×�Ù�ÚÞÝ«ÑÓÖ·ÑÓÖ«ì�Õ�ÖUÙ°ä$ÑÓØqÖ{Ô+ÕLÔ+Ñ�Ù°ÖAåaÝ�Õ�Ò3ØqãoÒ³Ô+ä3ÕLÔ+Øqì�ß�áÓÑÓêLØ&Ô3à«Ø¸Ù�Ö«Ø¸Û«ä$Ø�Ò$Ø�Ö�Ô+Øqã
à·Ø�ä3Ø
ë2Ñ�Ô+à�Õºà«Ñ�Ø�ä+ÕLä3×�à�ß
Ù�îFÝ4Ù°Ü«Ö«ã«Ñ�Ö«ìoí�Ù°áÓÜ·ÚoØqÒ�é4áÓÑÓêLØ�Ñ�ÖT%�Ð�% Ù°ä�� \ þ ç�� ¤^¤ éXÙ°ä\ÕºÒ3Û�Õ`Ô+ÑâÕLá'Û«Õ�ä$Ô3Ñ�Ô+Ñ�Ù°Ö
Ò3×�à«ØqÚoØLéXØ-è·Û·áÓÙ°Ñ�Ô+ÑÓÖ·ì�Ô3à«Ø�Ñ�ä2ÝXØqÖ«Øqñ«Ô3Ò¸Ý4Ù�Ô+à
ÑÓÖ
ã«Ñ�Ò$Ô�ÕLÖ{Ô¸Õ�Ò2ë®ØqáÓá'Õ�Ò&ÑÓÖ�Ö«Ø�Õ�ä3á�ß*Ô+Ù°Ü«×�à·ÑÓÖ«ì�Ò3Ñ�Ô+Ü�ÕLÔ3ÑÓÙ°Ö·Ò�é
ã«Ø�Ò$Ø�ä$í�Ø�Ò&îQÜ«ä$Ô3à«Ø�ä2ä3ØqÒ3Ø�Õ�ä3×�à1æ

÷�øRù�úTûbüþý]ÿ������tÿyú��	�

��à«ÑÓÒúä$Ø�Ò$Ø�Õ�ä$×�à�à�ÕLÒúÝXØqØ�Ö�Û�Õ�ä³Ô+ÑÓÕ�áÓá�ß�Ò3Ü«Û·ÛXÙ°ä³Ô+Øqã
Ý�ßoÔ+à«ØÏ��Û�Õ�Ö«Ñ�Ò3àD�A×qÑÓØ�Ö·×�Ø�Õ�Ö«ã��'Ø�×�à·Ö«Ù°áÓÙ�ì�ß��®Ù�Ú�å
ÚoÑ�Ò3Ò3Ñ�Ù°Ö ó¢� þ ��
��&÷�Ü·Ö«ã«Ø�ä�×�Ù�Ö{Ô3ä+Õ�×,ÔB���0% ):) å Ä � �gë åI� �  å � Ä óQÛ«ä3ÙJï$Ø�×qÔ
�i�®Ù�Ö«Ò$Ô3ä+Õ�Ñ�Ö{Ô³å¤Ý�ÕLÒ3Ø�ã)×�Ù°Ú�å
Û«Ü·Ô�Õ`Ô+ÑÓÙ�Ö)Ñ�Ö)ä$Ù°ÝXÙLÔ+ÑÓ×qÒºÕLÖ«ãyä$Ø�Ò3Ù�Ü«ä3×qØ0Õ�á�áÓÙ�×�ÕLÔ3ÑÓÙ°Ö���÷�Õ�Ö«ãÿÔ+à«Ø0�úÕLÔ�ÕLáâÕ�ÖA�&ØqÒ3Ø�Õ�ä3×�à½�®Ù�ÚoÚ�ÑÓÒ$Ò3ÑÓÙ�Ö1é
Ô+à«ä$Ù°Ü«ì°à*Ô+à·Ø��©�&Ù°Ý4Ù�Ô3ÑÓ×�Ò2ÕLÖ«ã0�®Ù�Ö{Ô3ä3Ù°á���ì°ä3Ù�Ü«Û1æ

� ,��g,7É�,7ÇÍÎ:,V8

Ä æ�	�æµ�¸æ�ç�ÑÓÖ�Õ�Ö·ãv�4æ���Ù�Ô$Ô+Ò$×�à�Õ�áÓêÂéµ�®Ù°á�áÓÑ�Ò3ÑÓÙ�Ö�ã«Ø,Ô+Ø�×,Ô+Ñ�Ù°ÖoÝ4ØqÔ¤ëÀØ�ØqÖºì°ØqÙ°Ú�ØqÔ+ä$ÑÓ×úÚ�Ù�ã«Ø�á�Ò�].Õ�Ò$Ü«ä$í�Øqß�é
ÑÓÖ þ 	'�ï�®Ù°Ö·îQØqä3Ø�Ö·×�Ø®Ù�Öp	�Õ`Ô+à«ØqÚºÕLÔ3ÑÓ×qÒ�Ù�îÄ�AÜ·ä$î�Õ�×qØ�Ò�é Ä é��·Õ�Ö�Ð¦ÑÓØqì°Ùtó¢���¦÷,é ÄW)�)�� Û«ÛIæ ë � 
 � ë � � æ


 æ�%.æ���ÑÓÚ��Ø�Ö«Ø$��é«çÀæ¾��à«Ù�ÚºÕ�Òqé«Õ�Ö·ãD�¸æY�.Ù�ä3ä+ÕLÒ�é��®Ù�áÓáÓÑ�Ò3Ñ�Ù°Öoã·ØqÔ+Øq×qÔ3ÑÓÙ°Ö�]	Õ�Ò3Ü«ä³í°Øqß�é³�®Ù°ÚoÛ·Ü·Ô+Øqä3Ò�Õ�Ö·ã
�7ä+Õ�Û«à·ÑÓ×�Òqé 
 )�ó 
 �:� Ä ÷¦ó 
 ÷,é 
�ë�) � 
:� )Aæ

 æé�Xæ³��æÍ�úÕ�Ú�Ø�ä$Ù°Ö1é³�7æ1ç�Ø�Ö�Ô+Ù�ÖAåZ	�Õ�ß�émÕ�Ö«ã��·æj%FÑ�Ô3Ô$å¤ç�ä+Õ�Ö«×qÑÓÒqéIÐ¦Ñ�ä3Ø�×,Ô+Ñ�Ù°Ö«Ò&ÑÓÖ�Ô3à«Ø�Ü«Ò3Ø�ÕLÖ«ãÍ×�Ù°Ú�å
Û«Ü·Ô+ÕLÔ+Ñ�Ù°ÖyÙLî7Û«ä3Ù�èAÑÓÚ�Ñ�Ô¤ß¨ò�Ü·Ø�ä3Ñ�Ø�Òqé�ÑÓÖ %Fä$ÙA×Læ þ ð	ð	ð���ØqÙ°ÚoØ,Ô+ä$ÑÓ×�	�Ù�ã«Ø�á�ÑÓÖ«ì!Õ�Ö«ã %	ä$ÙA×qØ�Ò$Ò3ÑÓÖ·ì


¥)



å���à·Ø�Ù°ä³ß
Õ�Ö«ã��¸Û«Û·áÓÑÓ×�ÕLÔ+Ñ�Ù°Ö«Òqé¾\_Õ�ê�Ù«és�AÕ�Ñ�Ô+Õ�ÚºÕ�ó��°Õ�Û�Õ�Ö�÷,é 
 �:� 
 Û«Û1æ�(  �¾) 
 æ

(«æ��·æ1ÐÞæX�®Ù°à«ØqÖ1é$	�æ��¸æjç�ÑÓÖIé1ÐÞæQ	�Õ�Ö«Ù�×�à�Õ·é�ÕLÖ«ã�	�æ ��æQ%.Ù°Ö«Õ�Úoì�Ñ<é þ å¤×�Ù�áÓáÓÑ�ã«Øo]��¸Ö0Ñ�Ö{Ô3Ø�ä3Õ�×qÔ3Ñ�í°Ø
Õ�Ö«ã�Ø,è·Õ�×,Ô�×qÙ°áÓá�ÑÓÒ3Ñ�Ù°Ö0ã«Ø,Ô+Øq×qÔ+Ñ�Ù°Ö!Ò$ß�Ò$Ô3Ø�Ú îQÙ°ä�áâÕ�ä$ì°Ø,åaÒ3×�Õ�áÓØÞØqÖ�íAÑ�ä3Ù°Ö·ÚoØqÖ{Ô3Ò�é.ÑÓÖ~%Fä3Ù�×�Ø�Øqã«ÑÓÖ·ì°Ò�ÙLî
�é��	 þ Ö�Ô�æ  Ð!��ä3Õ�Û«à«Ñ�×�Ò��®Ù�Ö·îQØ�ä$Ø�Ö«×qØ�é Ä é Ä»)�) )�Û«ÛIæ ÄW��) � ÄW)gë é®à{Ô$Ô+Û�]#"$"`ë�ë�ë�æ ×�Òqæ Ü·Ö«×�æ Ø�ã«Ü
"&%�ì�Ø�Ù°Ú'" þ �G�^ç$ç þ Ð7ð�æ à�Ô3Úoálæ

)Aæ2ð�æ(��æ)�7ÑÓá�ÝXØqä$Ô�émÐÞæX\ æ*��Ù°à«Ö«Ò$Ù°Ö1é.Õ�Ö«ã �Xæ)�7Ø�Ø�ä³Ô+à«ÑléÍ� î�ÕLÒ$ÔtÛ«ä3Ù�×�Øqã«Ü«ä$Ø�îQÙ°ä7×qÙ°Ú�Û«Ü·Ô+Ñ�Ö«ì*Ô+à«Ø
ã«Ñ�Ò$Ô�ÕLÖ«×�ØÞÝ4ØqÔ¤ëÀØ�ØqÖ ×�Ù°Ú�Û«áÓØ-è�Ù°Ý�ï$Ø�×,Ô+Ò7Ñ�Ö�Ô+à·ä3Ø�Ø�ã«ÑÓÚ�Ø�Ö«Ò$ÑÓÙ°Ö«Õ�ámÒ3Û�Õ�×qØ�é þ ð	ð	ð+�ô�2Ù°Ý4Ù�Ô+Ñ�×�Ò=�¸ÜAå
Ô+Ù�ÚºÕLÔ�éY(�ó ÄW):��� ÷¦ó 
 ÷,é ÄW)o � 
 �  æ

ë æ2ð�æ���æ&��Ñ�áÓÝ4Ø�ä³Ô9Õ�Ö«ã��¸æ¼åH%'æ·ç�Ù�Ù«éµ�®Ù°Ú�Û«Ü·Ô3ÑÓÖ«ìtÔ+à«Ø&ã«ÑÓÒ³Ô�Õ�Ö·×�Ø¸Ý4ØqÔ¤ëÀØ�ØqÖ*ì°Ø�Ö·Ø�ä+ÕLáX×qÙ°Ö�í°Ø,èºÙ°Ý�ï$Øq×qÔ3Ò
ÑÓÖ*Ô3à«ä3ØqØ,å¤ã·ÑÓÚ�Ø�Ö«Ò$ÑÓÙ°Ö�ÕLá1Ò3Û�ÕL×�Ø�é þ ð	ð	ð��'ä+Õ�Ö«Òé�2Ù°Ý4Ù�Ô+Ñ�×�ÒG�¸ÜAÔ+Ù°ÚoÕLÔ�é ë ó ÄW)�) � ÷¦ó Ä ÷-és)  � ëAÄ æ

ÿ æ2ð�æ,��æ-�7ÑÓá�ÝXØqä$Ô�Õ�Ö«ã �¸æ.�·æ
�¦Ö«ì«é�Ó\Ø,ë ã·ÑÓÒ$Ô+Õ�Ö«×qØ�ÒÞîQÙ°ätÔ+à«ØUÒ$Ø�Û�ÕLä+ÕLÔ3ÑÓÙ°Ö[Õ�Ö·ã ÛXØqÖ«ØqÔ3ä+ÕLÔ3ÑÓÙ°Ö¨ÙLî
Ù°Ý�ï$Øq×qÔ3Ò�é4ÑÓÖ�%Fä3Ù�×�æ þ ð	ð	ð þ Ö{Ô�æs�®Ù°Ö·î�æ�Ù°Ö'�2Ù°ÝXÙLÔ+ÑÓ×qÒ2Õ�Ö«ãD�¸Ü·Ô3Ù°ÚoÕLÔ+Ñ�Ù°Ö1é Ä és�·Õ�Ö�Ð¦ÑÓØqì°Ù
ó¢���¦÷,é
ÄW)�) (�Û·Û1æs) ÿ ) �¾) �gë æ

� æ�	�æ³�¸æ(ç�ÑÓÖ
Õ�Ö«ã��·æÂç®æs�úÕ�Ö·Ö{ß�éÄ� î�ÕLÒ$Ô\Õ�áÓì�Ù°ä3Ñ�Ô+à«Ú îQÙ°ä�ÑÓÖ·×�ä3ØqÚoØqÖ�Ô�Õ�á�ã«Ñ�Ò$Ô+Õ�Ö«×�Ø�×�Õ�áÓ×qÜ«áâÕLÔ3ÑÓÙ°ÖIé·ÑÓÖ
%Fä3Ù�×�æ þ ð	ð9ð þ Ö�Ô�æ³�®Ù°ÖAî�æXÙ°Ö"�&Ù�ÝXÙ�Ô3ÑÓ×qÒ\ÕLÖ«ã"�\Ü·Ô+Ù°ÚoÕLÔ3ÑÓÙ°Ö1é 
 éX�·Õ�×�ä3Õ�Ú�Ø�Ö�Ô+Ù�ó¢���¦÷,é ÄW)�)·Ä Û«Û1æ
Ä ��� � � Ä � Ä («æ

) æé�Xæs��æ³�úÕ�Ú�Ø�ä$Ù°Ö1éXð	Ö·à�Õ�Ö«×qÑÓÖ«ìoìPï$êÄ]:�®Ù°Ú�Û«Ü·Ô3ÑÓÖ«ì�Ú�ÑÓÖ«Ñ�ÚÞÜ«Ú ÕLÖ«ã�Û4Ø�Ö«Ø,Ô+ä3ÕLÔ+Ñ�Ù°Ö�ã«Ñ�Ò$Ô+Õ�Ö«×�ØqÒ¸Ý4Ø,å
Ô¤ëÀØ�Ø�Ö ×�Ù°Ö�í°Ø-èûÛXÙ°á�ß�à«Ø�ã«ä3Õ·é¸Ñ�ÖF%	ä$ÙA×Læ þ ð	ð9ð þ Ö�Ô�æ¹�®Ù�Ö·î�æ�Ù°Ö �&Ù°Ý4Ù�Ô3ÑÓ×�ÒUÕ�Ö«ã��¸Ü·Ô3Ù°ÚºÕ`Ô+ÑÓÙ�Ö1é
�¸á�Ý«Ü«ò{Ü«Øqä3ò{Ü«Øºó�Ó]	�÷,é ÄW)�) ÿ Û·Û1æ  ·Ä°Äq
 �  ·Ä°Ä ÿ æ

Ä � æ:_¸æ�	�Ñ�ä$Ô+Ñ�×�à1é°ø\åa×�á�ÑÓÛ�]'çÂÕ�Ò$ÔÀÕ�Ö·ãoä$Ù°Ý«Ü«Ò³Ô®Û4Ù°á�ß�à«Øqã«ä+ÕLá�×�Ù°á�áÓÑÓÒ$ÑÓÙ°Ö�ã«ØqÔ3Ø�×qÔ3ÑÓÙ°ÖIéµ�é��	 �.ä3Õ�Ö«Ò3Õ�×qÔ3ÑÓÙ°Ö«Ò
Ù°Ö���ä3Õ�Û«à«Ñ�×�Òqé Ä ÿ ó ÄW):)�� ÷7ó  ÷,é Ä ÿoÿ � 
 � � é·à�Ô3Ô3Û�]/"0"`ë�ë�ë�æ Ú�Ø�ä$á<æ ×�Ù°Ú1"LÛ«ä$Ù`ï$Ø�×,Ô+Ò2"`í°×qáÓÑÓÛ�"Aæ

 �



Ä°Ä æé�Xæ¬��æPðFà«ÚºÕLÖ«ÖtÕ�Ö«ã5	�æ��¸æmç�ÑÓÖ1é¬�\×�×qØ�áÓØqä+ÕLÔ3Ø�ãtÛ«ä3Ù�èAÑÓÚ�Ñ�Ô¤ß\ò{Ü«Ø�ä$ÑÓØqÒ'Ý4ØqÔ¤ëÀØ�ØqÖ�×qÙ°Ö�í°Ø,è�Û4Ù°á�ß�à«Øqã«ä+Õ
Ý�ß ÚÞÜ«á�Ô+Ñ�å¤áÓØ,í°ØqáÀí°Ù�ä3Ù°Ö«Ù�ÑúÚºÕLä3×�à«Ñ�Ö«ì«é	ÑÓÖ þ ð	ð	ð þ �G�Ï�Xé Ä é��SÕLêLÕLÚºÕLÔ3Ò3Üûó3�°ÕLÛ�Õ�ÖÂ÷-é 
 �:��� Û«Û1æ

AÄ � Ä � 
AÄ � ë æ

Äq
 æ2ð�æ�çmÕ�ä3Ò$Ø�Ö1éµ�Xæ4��Ù�Ô$Ô+Ò$×�à�Õ�áÓêÂé�	�æ�çmÑ�Ö1é{Õ�Ö«ã�ÐÞæ�	�Õ�Ö«Ù�×�à�Õ·é�çÂÕ�Ò$ÔBÛ«ä3Ù�èAÑÓÚ�Ñ�Ô¤ß�ò{Ü«Ø�ä$ÑÓØ�ÒBë2Ñ�Ô+à�Ò$ëÀØ�ÛAÔ
Ò3Û·à«Ø�ä$ØÞí°Ù°á�Ü«ÚoØqÒ�és�.Øq×�à«Ö«Ñ�×�Õ�á��&ØqÛXÙ°ä³Ô¹�:� )�) å � ÄW� éXÐ¦Ø�ÛIæXÙ�î��®Ù°ÚoÛIæ��A×qÑ<æ�é 5=Ó��R�®à�ÕLÛXØqá
�\Ñ�áÓálé
ÄW)�):) é«à�Ô3Ô3Û�]/"0"`ë�ë�ë�æ ×qÒ�æ Ü«Ö«×Læ Øqã«Ü6"&%�ì�Ø�Ù°Ú1"g�Y��ø7"Aæ

Ä¬ æ2ÐÞæÀð2æ8��Ù°à«Ö«Ò$Ù°Ö Õ�Ö«ã|ð2æ��®Ù°à«ØqÖ1é=�AÛ�ÕLÔ3ÑâÕ�á�Ñþ��Øqã)Ö·Ù°ä3ÚoÕ�á&×�Ù°Ö«Ø�à«ÑÓØqä+Õ�ä$×�à«ÑÓØqÒ�é�ÑÓÖï�é��	 ��ß�Ú�å
Û4Ù°Ò3Ñ�Ü«Ú Ù�Ö þ Ö{Ô3Ø�ä3Õ�×qÔ3Ñ�í°Ø  Ð �7ä+ÕLÛ«à«ÑÓ×qÒ�éê�é��	 � þ �9�Ï�é�0%���é 
 ��� Ä Û«Û1æ Äq
:) � Ä¬ («é95¹��ç
:�;=<�>@?0>A>$BDC�E�F,C�E�>@:GCH:4IKJMLONAN&P4N@Q4R�CTS�<$JMU æ

Ä («æV��æM�tÕ�ë®Õ�×�à«Ñ.Õ�Ö«ã"��æX�AÜY��Ü·ê�Ñlé4Ð¦ÑÓÒ$Ô+Õ�Ö«×qØ�×qÙ°ÚoÛ·Ü·Ô�ÕLÔ3ÑÓÙ°Ö�Ý4ØqÔ¤ëÀØ�ØqÖÍÖ«Ù°ÖAåa×�Ù°Ö�í°Ø-è0Û4Ù°á�ßAà·Ø�ã«ä3ÕºÕLÔ
Ò3à·Ù°ä$Ô	ä3Õ�Ö«ì°ØúÝ«Õ�Ò3Øqã�Ù�Ö�ã«ÑÓÒ$×�ä3Ø,Ô+Øúí�Ù°ä3Ù°Ö·Ù°Ñ·ä$Ø�ì°Ñ�Ù°Ö«Ò�é�ÑÓÖy%Fä3Ù�×�æ þ ð9ð	ð
��ØqÙ°ÚoØ,Ô+ä$ÑÓ×�	
ÙAã«ØqáÓÑ�Ö«ì¦Õ�Ö·ã
%Fä3Ù�×�ØqÒ3Ò3Ñ�Ö«ì�å���à«ØqÙ°ä$ß
Õ�Ö·ãD�\Û«Û«á�ÑÓ×�Õ`Ô+ÑÓÙ�Ö«Ò�éO�\Ù°Ö«ìW�7Ù°Ö«ì�ó¢�®à·ÑÓÖ�Õ�÷-é 
 ���:� Û·Û1æ Äq
o � Äq
:� æ

Ä )Aæé�Xæí��æ{ð	à·ÚºÕ�Ö·ÖoÕLÖ«ã7	�æµ�¸æ�ç�ÑÓÖ1éí�\×�×�Ü·ä+ÕLÔ3Ø\ÕLÖ«ã�î�ÕLÒ$Ô	Û«ä$ÙPèAÑ�ÚoÑ�Ô¤ß�ò{Ü«Øqä3ÑÓØqÒ	ÝXØ,Ô¤ë®ØqØ�ÖUÛ4Ù°á�ß�à«Øqã«ä+Õ
Ü«Ò$ÑÓÖ«ì ×�Ù�Ö{í�Ø,è)Ò3Ü·ä$î�Õ�×qØ
ã·Ø�×�Ù�ÚoÛ4Ù°Ò3Ñ�Ô+Ñ�Ù°Ö1éFÑÓÖ[ð,5=�G�X�4�:�]%�� þ �G�4é 
 � éÏ	�ÕLÖ«×�à«Ø�Ò³Ô+ØqäÍó�5Y�t÷,é

 ��� Ä Û·Û1æs) ��� �¾) Ä � æ

Ä¬ë æ2ð�æG�2ÑÓÚ�Ù°Ö|Õ�Ö·ã �4æ
%.æ�_®ÙPß�ã1é¦ðBù�×�Ñ�Ø�Ö�Ô�ã«ÑÓÒ³Ô�Õ�Ö·×�Ø0×qÙ°ÚoÛ·Ü·Ô�ÕLÔ3ÑÓÙ°ÖyÜ«Ò3Ñ�Ö«ì ÝXØqÒ$Ô�ØqáÓáÓÑ�Û«Ò3Ù�ÑÓã[ñ«Ô�é
ÑÓÖÍ%Fä3Ù�×�æ ÄW)�)g
 þ Ö�Ô�æ���ß�Ú�Û1æmÙ°Ö þ Ö{Ô3Ø�á�áÓÑÓì�Ø�Ö�ÔÑ�®Ù°Ö�Ô+ä3Ù�á<é(��áÓÕ�Ò3ì�ÙJë�é��A×qÙ�Ô+áÓÕ�Ö«ãyó�5Z�t÷-é ÄW)�)í
 Û«Û1æ
 gë � �  gë )Aæ

Ä ÿ æé�Xæ
��æ��úÕ�Ú�Ø�ä$Ù°Ö1é��¸Û«Û·ä3Ù�èAÑÓÚoÕLÔ+Ñ�Ù°Ö_à«Ñ�Ø�ä3Õ�ä3×�à«Ñ�Ø�Ò�Õ�Ö·ãÿÒ�å¤Ý4Ù°Ü«Ö«ã·Ò�é	ÑÓÖ!�é��	 ��ß�ÚoÛIæBÙ°Ö �AÙ°á�ÑÓã
	�Ù�ã«Ø�á�áÓÑ�Ö«ì�Õ�Ö«ã��¸Û·Û«áÓÑ�×�ÕLÔ3ÑÓÙ°Ö«Òqé Ä éY�¸Ü·Ò$Ô+Ñ�Ö¨ó���Ú�÷-é ÄW)�)·Ä Û«ÛIæ Äq
:) � Ä9 ÿ æ

 AÄ



ÄW� æé�XæG��æé�úÕ�ÚoØqä3Ù°ÖIé=� ×�Ù�ÚoÛ�ÕLä3ÑÓÒ$Ù°Ö Ù�îtÔ¤ë®Ù[î�Õ�Ò³Ô�ÕLáÓì°Ù°ä$Ñ�Ô3à«ÚoÒ�îQÙ°ä*×qÙ°ÚoÛ·Ü·Ô+Ñ�Ö«ì¨Ô+à«Ø ã«Ñ�Ò$Ô+Õ�Ö«×�Ø
Ý4ØqÔ¤ëÀØ�Ø�Ö�×�Ù°Ö�í°Ø-è�ÛXÙ°á�ß�à«Ø�ã«ä3Õ·é þ ð	ð	ð��.ä3Õ�Ö«Òé�2Ù°ÝXÙLÔ+ÑÓ×qÒG�¸Ü·Ô3Ù°ÚoÕLÔ�é Ä¬ ó ÄW)�) ÿ ÷,é )AÄ )¬� )í
 � æ

ÄW) æé�XæeÐ¦Ü«Ñ�Ö«áâÕ�ÖIéJðFù�×qÑÓØ�Ö�Ô.ã«ÑÓÒ³Ô�Õ�Ö·×�Ø	×�Ù°Ú�Û«Ü·Ô+ÕLÔ+Ñ�Ù°Ö7Ý4ØqÔ¤ëÀØ�Ø�Ö�Ö«Ù°ÖAåa×�Ù°Ö�í°Ø-ètÙ°Ý�ï$Øq×qÔ+Òqé�Ñ�Ö5%Fä$ÙA×Læ þ ð9ð	ð
þ Ö�Ô�æ³�®Ù°Ö·î�æ·Ù°Ö"�2Ù°Ý4Ù�Ô+Ñ�×�Ò2Õ�Ö·ãD�\Ü·Ô+Ù�ÚºÕLÔ3ÑÓÙ°ÖIé�(«és�·Õ�Ö�Ð¦ÑÓØqì°Ù
ó¢���¦÷,é ÄW)�) (�Û«Û1æ  g í
 (��  g í
¥) æ


 � æV��æM[IÑÓê`Õ�Ö�Õ�Ö·ã�%'æ6�7Ù°Ö«Ø$\×qÖ��ß4é.çmÙPëÀØ�äé_®Ù°Ü·Ö«ã�ÙLîBÐ¦Ñ�Ò$Ô�ÕLÖ«×�Ø7Ñ�Ö  ÐÞéY�'Ø�×�à«Ö«Ñ�×�Õ�ám�2Ø�Û4Ù°ä$Ô&ç þ 	�52å
�=�{å ) ÿ å � Ä é·çÂÕ�×�Ü«á�Ô¤ßUÙ�î þ Ö·îQÙ°ä$ÚºÕ`Ô+ÑÓ×qÒ�é(	�Õ�Ò+Õ�ä³ß�ê]5\Ö«Ñ�í°Ø�ä$Ò3Ñ�Ô¤ß°éÄ_®ä$Ö«Ù«é ÄW)�) ÿ æ


AÄ æ2ÐÞæÂð�æ^��Ù°à«Ö«Ò$Ù°Ö�ÕLÖ«ã0ð�æs�®Ù°à«ØqÖ1éÄ� îQä3Õ�Ú�ØqëÀÙ°ä3êºîQÙ�ä�Øqù�×�Ñ�Ø�Ö�Ô¸Ú�ÑÓÖ·ÑÓÚÞÜ«Ú ã«Ñ�Ò$Ô�ÕLÖ«×�Ø�×�Ù�ÚoÛ«ÜAÔ�Õ`å
Ô+Ñ�Ù°Ö«Òqé·ÑÓÖR%	ä$ÙA×Læ þ ð	ð	ð þ Ö�Ô�æ��®Ù°Ö·î�æ·Ù�Ö��&Ù°Ý4Ù�Ô3ÑÓ×�Ò®Õ�Ö«ã��\Ü·Ô+Ù°ÚoÕLÔ3ÑÓÙ°Ö1é�ç�Ø�ÜAí°Ø�ÖIéÄ_®Ø�á�ì°ÑÓÜ«Ú
é ÄW)�)��
Û«Û1æ  oë ÿ � �  oë��g é@5¹��ç :�;=<�>@?0>A>$BDC�E�F,C�E�>@:GCH:4IKJML$F&IKS�E^?4IKE6_4`4aAB�bcJ�>0dMIOB4eDCTS�<$J U æ


g
 æ2ð�æ�çmÕ�ä3Ò$Ø�Ö1éí�XæA�7Ù�Ô3Ô3Ò3×�à�Õ�á�êÂé�	�æí�¸æ:ç�ÑÓÖ1é�ÕLÖ«ã�ÐÞæ�	�Õ�Ö«Ù�×�à�Õ·é{çÂÕ�Ò$ÔSã«ÑÓÒ³Ô�Õ�Ö·×�Øúò{Ü«Øqä3ÑÓØqÒBë2Ñ�Ô3àÞä3Øq×qÔ$å
Õ�Ö«ì�Ü«áâÕ�ä.Ò$ëÀØ�Û·Ô	Ò$Û«à«Øqä3Øúí°Ù�áÓÜ«Ú�Ø�Òqé°ÑÓÖy%Fä$ÙA×Læ þ ð	ð	ð þ Ö�Ô�æí�®Ù°Ö·î�æ`Ù°Ö>�&Ù�ÝXÙ�Ô3ÑÓ×qÒBÕ�Ö«ãÑ�¸Ü·Ô3Ù°ÚºÕ`Ô+ÑÓÙ�Ö1é
(«és�·ÕLÖ�ç�ä3Õ�Ö«×�Ñ�Ò3×qÙ�ó����7÷-é 
 ����� Û«Û1æ  ÿ ÄW) �  ÿ 
oë æ


o æ��·æ4ç®æ³�úÕ�Ö«Ö�ß°é��®Ù°áÓá�ÑÓÒ$ÑÓÙ°Ö*ã«Ø,Ô+Øq×qÔ+Ñ�Ù°Ö�îQÙ�ä&Ú�ÙPí�ÑÓÖ«ì�ÛXÙ�á�ß�à«Ø�ã·ä+Õ·é þ ð	ð	ð½�'ä+ÕLÖ«Ò]%.ÕLÔ3Ô=�¸Ö�ÕLá<	�Õ�×�à
þ Ö�Ô+ØqáÓá<é � ó ÄW)��gë ÷7ó 
 ÷-é 
 ��� � 
 � ) æ


 («æ:_¸æÍ��æ�Ð¦Ù°Ö�ÕLáÓã1é�� Ò$Ø�Õ�ä$×�à¨Õ�á�ì°Ù°ä$Ñ�Ô+à·Ú>îQÙ�ä¦ÚoÙLÔ+ÑÓÙ�ÖÍÛ«áâÕ�Ö·Ö«ÑÓÖ«ìoë2Ñ�Ô+à Ò$Ñ�èÍã·Ø�ì°ä$Ø�Ø�ÒtÙ�î9îQä3ØqØ�ã«Ù°Ú
é
�¸ä³Ô+Ñ�ñ�×�ÑÓÕ�á þ Ö�Ô+ØqáÓá�ÑÓì°ØqÖ«×�ØLé  ·Ä ó ÄW):� ÿ ÷7ó  ÷,é 
:) )¬�  )  æ


 )Aæ2ç®æ���à·Ù°ÚºÕLÒ�Õ�Ö«ãõ�¸æd�'Ù°ä3ä3Õ�Ò�é þ Ö�Ô+Øqä$îQØqä3Ø�Ö·×�Ø�ã«ØqÔ3Ø�×qÔ3ÑÓÙ°Ö Ý4ØqÔ¤ëÀØ�ØqÖ_Ö«Ù°Ö�å¤×�Ù�Ö{í�Ø,è Û4Ù°á�ßAà·Ø�ã«ä3Õ�ä$Ø,å
í�ÑÓÒ$Ñ�Ô+Øqã�ë2Ñ�Ô+à�ÕoÛ«ä3Õ�×qÔ3ÑÓ×�ÕLámÕ�ÑÓÚ
é«ÑÓÖ�%Fä3Ù�×�æ þ ð	ð	ð þ Ö�Ô�æ��®Ù°ÖAî�æ4Ù�Ö0�2Ù°ÝXÙLÔ+ÑÓ×qÒ2Õ�Ö«ã'�¸Ü·Ô3Ù°ÚºÕ`Ô+ÑÓÙ�Ö1é
Ä és�·ÕLÖ�Ð¦Ñ�Ø�ì°Ù
ó����7÷-é Ä»)�) (�Û«Û1æs) � ÿ �O) ) («æ

 g





oë æ�%.æ&��Ñ�Ú��ØqÖ«Ø��&Õ�Ö«ãv�¸æ �.Ù�ä3ä+ÕLÒ�é �¸ÖoÙ°ä3Ñ�Ø�Ö�Ô�ÕLÔ3ÑÓÙ°Ö�å¤Ý�Õ�Ò$Ø�ã�Û«ä$Ü«Ö«ÑÓÖ·ìtÔ3ÙAÙ°áAÔ+ÙtÒ3Û4Ø�Ø�ãºÜ«ÛoÑ�Ö�Ô+Ø�ä³îQØ�ä$Ø�Ö«×qØ
ã«Ø,Ô+Ø�×,Ô+Ñ�Ù°Ö_Ý4ØqÔ¤ëÀØ�ØqÖ¨Ô+ä+ÕLÖ«Ò3áÓÕLÔ+Ñ�Ö«ì�ÛXÙ°á�ß�à«Ø�ã«ä3Õ�á	ÚoÙ�ã«ØqáÓÒ�é þ Ö�Ô+Øqä3Ö�Õ`Ô+ÑÓÙ�Ö�Õ�áf��Ù°Ü«ä$Ö�Õ�á	Ù�îG�2Ù°Ý4Ù�Ô+Ñ�×�Ò
�2Ø�Ò3Ø�Õ�ä3×�àIé 
 � ó 
 ��� Ä ÷¸ó ë ÷-éY( ëgë � ( �g æ


 ÿ æ�%.æg��ÑÓÚh�Ø�Ö·Ø���éÕ��Ô+ÕLÔ+Ñ�×yÕLÖ«ã ã·ß�Ö�ÕLÚoÑ�×)Ñ�Ö·Ô+Øqä$îQØ�ä$Ø�Ö«×qØyã«Ø,Ô+Øq×qÔ+Ñ�Ù°Ö Ý4ØqÔ¤ëÀØ�ØqÖ Ö«Ù°Ö«×qÙ°Ö�í°Ø-è Û4Ù°á�ß�å
à«Øqã«ä+Õ·é°%Fà1æ ÐÞæ
Ô3à«Ø�Ò$ÑÓÒqéi5&Ö«Ñ�í�Ø�ä$Ò3Ñ�Ô+ÕLÔÑ%'Ù°áÓÑ�ÔkjØq×�Ö«Ñ�×�Õ ã«Ø �úÕLÔ+Õ�áÓÜ«Ö�ß°Õ·é ÄW)�)�� é¨à�Ô3Ô+ÛX]/"$"Jë�ë�ëúå
ÑÓä$Ñ<æ Ü«Û4×�æ Ø�Òl"`ÛXØqÙ°Û«áÓØk"�ï$ÑÓÚ�Ø�Ö·Ø��="`Û«à«ã·Ô3à«Ø�Ò$ÑÓÒ�æ à�Ô+Ú�á<æ


:� æ�%.æ ��ÑÓÚh�Ø�Ö·Ø��tÕ�Ö«ã0�¸æ³�'Ù°ä3ä3Õ�Ò�é³�AÛ4Ø�Øqã«ÑÓÖ·ìºÜ«Û�ÑÓÖ�Ô+Øqä$îQØ�ä$Ø�Ö«×qØ�ã«Ø,Ô+Øq×qÔ+Ñ�Ù°Ö�Ý4ØqÔ¤ëÀØ�ØqÖÍÛXÙ�á�ß�à«Ø�ã·ä+Õ·éÂÑÓÖ
%Fä3Ù�×�æ þ ð	ð	ð þ Ö�Ô�æÄ�®Ù°Ö·î�æAÙ°Ö��&Ù�ÝXÙ�Ô3ÑÓ×qÒúÕ�Ö«ã��\Ü·Ô+Ù�ÚºÕLÔ3ÑÓÙ°ÖIé 
 é|	�ÑÓÖ«Ö·Ø�Õ�Û4Ù°áÓÑ�Ò¦óv	"Ó¦÷-é ÄW)�)oë Û«Û1æ
Ä ( � )¬� Ä ( )g
 æ


:) æG��æ[Ó¸ÕLä3ê{à«Ø�ã·ØÍÕ�Ö«ã ÐÞæÏ	�ÕLÖ«ÙA×�à«Õ·é2çÂÕ�Ò$ÔºÛXÙ°á�ß�ì°Ù°Ö[Ô+ä3ÑÓÕ�Ö«ì°Ü·áâÕLÔ3ÑÓÙ°Ö[Ý�Õ�Ò$Ø�ã|Ù�Ö½�AØ�Ñ�ã«Ø�á�� ÒºÕ�áÓì�ÙLå
ä3Ñ�Ô+à«Ú
é4ÑÓÖm�7ä+ÕLÛ«à«ÑÓ×qÒ7�7Ø�Ú�ÒV)Aé4Ø�ã·Ñ�Ô+ØqãÍÝ�ß"��æQ%.Õ�ØqÔ3à1é��¸×�Õ�ã«ØqÚoÑ�×p%Fä3ØqÒ3Ò�é ÄW)�) )�Û«Û1æ  :) (��  �) ÿ é
à�Ô3Ô3Û�]/"0"`ë�ë�ë�æ ×qÒ�æ Ü«Ö«×Læ Øqã«Ü6"&%�ã·Ún"g�G�7Ð7ð�"$��ð�	o"L×�à�Õ�ÛAÔ+Ø�äqæ à�Ô3Úoálæ

 � æ�	�æs�\ØqáÓã1éM�·æÄ�7æM�7áÓÙ°Ò$ÙPë2Ò3ê{Ñ<éÂÕ�Ö·ãm�·æ.	�Ñ�Ô+×�à«ØqáÓá<é«ðFíLÕ�á�Ü�ÕLÔ3ÑÓÙ°Ö�Ù�îS×�Ù°á�áÓÑÓÒ$ÑÓÙ°Öºã«ØqÔ3Ø�×qÔ3ÑÓÙ°Ö�ÚoØ,Ô+à«Ù�ã«Ò
îQÙ°ä'íAÑ�ä$Ô3Ü�Õ�á{ä3Ø�Õ�áÓÑ�Ô¤ß7p«ß�åaÔ+à·ä3Ù°Ü«ì�à«Ò�é°Ñ�Öp%Fä3Ù�×�æo�AØ,í°Ø�Ö�Ô3àv�úÕLÖ�Õ�ã«ÑÓÕ�ÖÝ�®Ù°ÖAî�æg�®Ù°Ú�Û«Ü·Ô3Ø�ä-��ØqÙ°ÚoØ,Ô+ä³ß°é
 é ÄW):) )�Û«Û1æ 
 � )¬� 
AÄ � æ

 ·Ä æ:_¸æ�çÀæYÓ¸Õ�ß�áÓÙ�ä�é��·æ¾��æY�\ÚºÕ`Ô+Ù�ã«Ø�Òqé«Õ�Ö«ãô\ æ��¸æY��à«ÑÓÝ«Õ�Ü«á�Ô�é|	
Ø�ä3ì�ÑÓÖ«ì�Ý«Ò$Û*Ô+ä3ØqØ�Òúß�ÑÓØqáÓã«Ò®ÛXÙ°á�ß�à«Ø,å
ã«ä3Õ�ámÒ3ØqÔ\Ù°Û4Ø�ä3ÕLÔ+Ñ�Ù°Ö«Ò�é�Ñ�Ö0�®Ù�ÚoÛ«ÜAÔ+Ø�äZ�7ä+Õ�Û«à·ÑÓ×�Ò�ó�� þ �9�Ï�:�]%�� ) � %Fä3Ù�×�æ ÷,é 
 («é4Ð7Õ�áÓáÓÕ�Ò�ó���Ú7÷,é
ÄW)�) � Û·Û1æ Ä°Ä )¬� Äq
 («æ

 í
 æé�Xæ �\ä�é _¸æ �®à�Õo��ØqáÓá�Ø�é Õ�Ö·ã ��æ �.Õ�á<é ��Ø�á�îâåa×�Ü«Ò³Ô+Ù°Ú�Ñþ�qØ�ã _��
% Ô+ä$Ø�ØqÒ îQÙ°ä ×�Ù°á�áÓÑ�å
Ò3Ñ�Ù°Ö ã·ØqÔ+Øq×qÔ3ÑÓÙ°Ö1é �®Ù°Ú�Û«Ü·Ô+ÕLÔ+Ñ�Ù°Ö�Õ�á!�7Ø�Ù�ÚoØ,Ô+ä$ß�é Ä ) ó 
 ����� ÷ ó Ä å  ÷-é )·Ä � Ä � 
 é 5¹��ç

:�;=<�>@?0>A>$BDC�E�F,C�E�>@:GCH:4IKJML$b$B&q�q�?0>&U$a�:=rM?O<�I=J ;Os&>$tfCTS�<$J U æ

 o 


