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Ã/Ä�ÅÇÆÉÈ�Ê¦Å�ËYÌOÊ�Ä(È{ÍHÎ�ËYÏOÊ�ÄÑÐ[ÅYÍ�Ê�Ò�Ó|ÔÕÅYÖ°×)ÅGÓ�Å�Ê�Ô©Ø�ÅYÖ°Ù{Ú)Û{Ó�ÅYÈ�ÊÜØ�È�Ê�Ä�ÅYØÇÈ�Ê�Ô©ÐGÈ{ÆCÝKÓ�Ù{Û{Ó�ÅYÖ�ÖGÞ
ß È{Ípà�Í�ÅG×áØÇÈ�Ê�ÄHÅYØÇÈ�Ê�Ô©ÐGÈ{ÆAÖ¦à"Ö¦Ê¦ÅYØÇÖ^È{ÍHÎ�Æ©È{Í�Û�ÒKÈ�Û{ÅYÖ/×)ÅGÓ�Å�Ô©ÍpÊ¦Ó�Ù�ÎKÒHÐ[ÅYÎ�âpà�Ö¦Ù�Ø�ÅÜÙ{ÚMÊ�Ä�Å
ØÇÔ©Æ©Æ©ÅYÍHÔ©ÒHØ�ãäÖ?Û{ÓwÅYÈ�Ê¦ÅYÖ¦ÊåØÇÈ�Ê�Ä�ÅYØÇÈ�Ê�ÔÉÐGÔ©È{ÍHÖGÞOæ^Ø�Ù�ÍHÛ�Ö¦ÊµÊ�Ä�ÅYÖ¦Å)×3ÅGÓ�Å)Ê�Ä�Å0È{ÆÕÛ{ÅGâHÓwÈ{ÖEÙ{ÚSç�Æ©Ôbè?Ù{ÓwÎ
é ËYÌ�ê�Ì�ë�È{ÍHÎ�ì¯Ó|È{Ö�Ö�ØÇÈ{ÍHÍ é ËYÌ�ê{ê{ë|ÞHí�ÄHÔ©Æ©Å^Ê�Ä�ÅYÖ�ÅîÈ{Æ©Û{ÅGâHÓwÈ{Ö�ÐGÈ{ÒHÖ¦ÅYÎ�Ð[Ù�ÍKÖ�Ô©Î�ÅGÓwÈ�â=ÆÕÅ^Ô©ÍpÊ¦ÅGÓ�ÅYÖ¦Ê
È�Ê°Ê�Ä�Å�Ê�Ô©Ø�Å{ï?Ê�Ä�ÅGàr×)ÅGÓ�ÅÇÆ©È�Ó�Û{ÅYÆÕàrÈ�âKÈ{ÍHÎ�Ù�ÍHÅYÎð×^ÔÕÊ�ÄrÊ�Ä�ÅÇÔ©ÍpÊ¦Ó�Ù�ÎKÒHÐ[Ê�ÔÕÙ�ÍðÙ{Ú3×cÄKÈ�Ê¯Ý?ÅGÙ{ÝKÆ©Å
Ö�ÈY×�È{Ö)È�Ø�Ù{Ó�Å¯Ö¦Ê¦ÓwÈ{ÔÕÛ�ÄpÊ¦Ú}Ù{Ów×)È�ÓwÎ�È{ÍHÎ�ØÇÙ{Ó�Å/Û{ÅYÍ�ÅGÓwÈ{ÆÉÆÕà�È�ÝHÝKÆ©Ô©ÐGÈ�â=ÆÕÅ�È{ÆÕÛ{ÅGâHÓwÈ¯ñ�Ê�Ä�Å t{o�òYx��{i
f�¨ónpo�hGi¡f Ù{ÚEìîÔÕâHâ=ÖGÞ�ÃcÄHÔ©Öå×0È{Ö0Å[è?ÅYÐ[Ê�ÔÕô{ÅYÆÕà�Ê�ÄHÅ¯ÅYÍKÎ�Ù{ÚJÊ�Ä�Å°Ö¦ÅYÈ�ÓwÐwÄ�ÚuÙ{Ó�È�ÒHÍHÔÕÚuà�ÔÉÍ�ÛÜØÇÈ�Ê�Ä�Å[õ
ØÇÈ�Ê�Ô©ÐGÈ{ÆTÆ©È{ÍHÛ�ÒHÈ�Û{Å°È{ÍHÎ�Ê�Ä�Åîâ?ÅGÛ�Ô©ÍHÍHÔ©ÍHÛ�Ù{ÚMÈ.ÝHÓ�Ù�ÆÉÔÕÚ}ÅGÓ|È�Ê�ÔÕÙ�Í�Ù{ÚEÍ�Ù�ô{ÅYÆTÈ{Æ©Û{ÅGâHÓwÈ{Ô©ÐîÖ¦à"Ö¦Ê¦ÅYØÇÖGï
Ð[Ó�ÅYÈ�Ê¦ÅYÎ7È{ÖîÈ{ÍHÎ�×cÄHÅYÍ�Ê�Ä�ÅGà�×)ÅGÓ�Å�Í�ÅGÅYÎ�ÅYÎTö=Ú}Ù{Ó¯Å[÷�È{Ø�ÝKÆÕÅ{ïSÖ¦ÝKÔ©Í�Ù{Ó^È{ÆÕÛ{ÅGâHÓwÈ"ïSØÇÈ�Ê¦ÓwÔb÷�È{ÍHÎ
Ê¦ÅYÍHÖ¦Ù{Ó¯È{ÆÕÛ{ÅGâHÓwÈ"ïHÎHÔÕèSÅGÓ�ÅYÍpÊ�Ô©È{Æ?ÚuÙ{ÓwØÇÖ�ÅGÊ�Ð�Þ
ø Í�Ê�ÄHÔ©ÖµÝKÈ�Ý?ÅGÓC×)Å/×cÔ©ÆÉÆpÐ|ÄHÈ�Ó�ÊåÊ�Ä�ÅcÓ�ÅYÖ�Ò�Ó�Û{ÅYÍKÐ[Å�Ù{Ú=Ê�Ä�Å^È{ÆÕÛ{ÅGâHÓwÈ{ÖCÙ{ÚAç0Æ©ÔÕèSÙ{ÓwÎ�È{ÍHÎXì¯ÓwÈ{Ö�Ö¡õ

ØÇÈ{ÍHÍÑÔ©ÍùÊ�Ä�Å�Ú}Ù{Ó|Ø6Ù{Ú/ÈðÚ}Ó|È{Ø�ÅG×3Ù{Ówú&ú�Í�Ù�×cÍ(È{Ö7û ow��g�oGxaikjaòXü¯¨ n�o�hGi¡f é ìîæ°ë|ÞCìîæý×)È{Ö
ÝKÔÕÙ�Í�ÅGÅGÓwÅYÎ.ÔÉÍÜÊ�Ä�Å�ØÇÔÉÎ"õwËYÏ{þ�ÿ"ãäÖµâpà*Ê�Ä�Å0æ^Ø�ÅGÓ|Ô©ÐGÈ{Í�ÝKÄpà�Ö�ÔÉÐGÔ©Ö¦ÊMÈ{ÍKÎ*ØÇÈ�Ê�ÄHÅYØÇÈ�Ê�Ô©ÐGÔ©È{ÍTï��îÈYô"Ô©Î
� ÅYÖ�Ê¦ÅYÍ�ÅYÖGÞ ø ÊåÄHÈ{ÖµÊ�È�ú{ÅYÍÇÊ�ÄHÅ�âSÅYÖ�ÊCÝKÈ�Ó�ÊµÙ{Ú���ÿ�à{ÅYÈ�ÓwÖCâKÒ�ÊµÊ�Ä�ÅGÓwÅ/È�Ó�Å/Ö�ÔÕÛ�ÍHÖµÊ�ÄKÈ�ÊåÄHÔ©ÖµÐGÆ©È{Ô©ØÇÖ
Ê�ÄHÈ�Ê®ìîæVÔÉÖMÊ�ÄHÅ)ÒHÍKÔÕô{ÅGÓwÖ�È{Æ�Æ©È{Í�Û�ÒHÈ�Û{Å0ÚuÙ{ÓµÝKÄ�à"Ö�Ô©ÐGÖEÈ{ÍHÎ�ØÇÈ�Ê�Ä�ÅYØ�È�Ê�Ô©ÐGÖCÈ�Ó�Å�Í�Ù�×�â?ÅGÛ�Ô©ÍHÍKÔ©Í�Û
Ê¦ÙÜÊ�È�ú{Å¯È°ô{ÅGÓ�à�Ó�ÅYÈ{ÆHÚuÙ{ÓwØ�Þ�ÃcÄ�Ó�Ù�Ò�Û�Ä�Ù�ÒHÊCÊ�Ä�Å/×)Ù{ÓwÆ©Î�Ê�Ä�ÅGÓwÅ/È�Ó�Å^È{ÍÇÔÉÍHÐ[Ó�ÅYÈ{Ö�Ô©ÍHÛ�ÍpÒHØ*â?ÅGÓCÙ{Ú
Û{Ó�Ù�Ò�ÝKÖ^×cÄ�ÙXÈ�ÝHÝKÆÕà�ìîæ�Ê¦ÙXÈ�ÓwÈ{Í�Û{Å.Ù{ÚåÝHÓ�Ù{â=ÆÕÅYØÇÖ/ÚuÓ�Ù�Ø ØÇÈ{Ípà�Ö�ÐGÔÕÅYÍpÊ�Ô��=Ð��=ÅYÆ©ÎHÖGÞHí�ÄHÔ©Æ©Å
ÝHÓ�Ù�ô�Ô©ÎKÔ©Í�Û(È{Í Ô©ØÇØ�ÅYÍKÖ¦ÅYÆÕà ÝSÙ�×3ÅGÓwÚuÒHÆ^ØÇÈ�Ê�Ä�ÅYØÇÈ�Ê�ÔÉÐGÈ{Æ^ÚuÓwÈ{Ø�ÅG×)Ù{Ó�ú	Ô©ÍV×cÄHÔ©Ð|Ä	Ê�Ä�Å7Ø�Ù�Ö¦Ê
È{Î�ô�È{ÍHÐ[ÅYÎùÐ[Ù�ÍHÐ[ÅGÝHÊ�ÖÜÙ{Ú	��ÒHÈ{ÍpÊ�ÒHØ Ø�ÅYÐ|ÄHÈ{ÍHÔ©ÐGÖYïTÓ�ÅYÆ©È�Ê�ÔÕô"ÔÕÊ à{ïTÅYÆ©ÅYÐ[Ê¦Ó�Ù�ØÇÈ�Û�Í�ÅGÊ�Ô©ÖwØ ÅGÊ�Ð�ÞJÐGÈ{Í
â?Å°Å[÷�ÝHÓwÅYÖ�Ö¦ÅYÎTïHÔÕÊ/ÔÉÖ�ÐGÆ©È{Ô©Ø�ÅYÎ�Ê�ÄHÈ�Êîìîæ Ô©Ö/È{Æ©Ö¦ÙÇÖwÔ©Ø�ÝKÆÕÅ¯ÅYÍ�Ù�Ò�Û�Ä�Ê¦ÙÇâ?Å°Ê�È{Ò�Û�Ä�ÊcÊ¦Ù�Ö�ÐwÄHÙpÙ�Æ
ÐwÄHÔÉÆ©Î�Ó�ÅYÍ�
 ø Í�Ê�ÄHÔ©Ö�ÝKÈ�Ý?ÅGÓÇ×)Å�×cÔ©ÆÉÆ3ÓwÅGô�ÔÕÅG× Ê�Ä�Å�Î�ÅGô{ÅYÆÕÙ{ÝKØÇÅYÍ�Ê�È{ÍKÎ�Ó�ÅYÐ[ÅYÍpÊÇÝHÓ�Ù{Û{Ó�ÅYÖwÖ�Ù{Ú
ìîæ-È{ÍHÎùÎKÔ©Ö�ÐGÒHÖ�Öî×^Ä�ÅGÊ�Ä�ÅGÓ*Ô©Ê�Ô©Ö�Ô©ÍHÎHÅGÅYÎ&Ê�Ä�Å�ÒHÍKÔÕÚ}à"Ô©Í�Û�Æ©È{Í�Û�ÒKÈ�Û{ÅÇÚ}Ù{Ó*Ê�Ä�ÅÇÝKÄpà"Ö�Ô©ÐGÖ�È{ÍHÎ
ØÇÈ�Ê�Ä�ÅYØÇÈ�Ê�ÔÉÐGÖÜÙ{Ú0Ê�Ä�Å�"ËGÖ�Ê*Ð[ÅYÍpÊ�Ò�Ó�à{ÞJÃ/ÄHÅÇÅ[÷"È{ØÇÝKÆÕÅYÖ°×)Å�×cÔÉÆ©ÆµÒHÖ¦Å�ÚuÙ{Ó*Ô©Æ©ÆÉÒHÖ¦Ê¦ÓwÈ�Ê�ÔÕÙ�Ír×cÔÉÆ©Æ
â?Å°Ê�È�ú{ÅYÍ�ÚuÓ�Ù�ØýÈÇÍ�ÒHØ*âSÅGÓ�Ù{ÚCÈ�Ó�ÅYÈ{ÖcÙ{ÚMÝ=Ä�à"Ö�Ô©ÐGÖ�È{ÍHÎ�ÅYÍ�Û�Ô©Í�ÅGÅGÓwÔÉÍ�Û�Þ
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ÃMÙ�ÎHÈ�à{ïEÄKÔÕÛ�ÄùÖ�Ð|Ä�ÙpÙ�Æ)Ö¦Ê�ÒHÎHÅYÍ�Ê�Ö*Ö¦Ê�ÒHÎ�à"Ô©Í�Û�ÚuÙ{Ó*æcõ ÆÕÅGô{ÅYÆ©ÖGïMÙ{Ó*Ê�ÄHÅYÔÕÓ�Å-��ÒHÔÕô�È{ÆÕÅYÍ�ÊGïEÔ©Í&Ê�Ä�Å

Ö�ÐGÔÕÅYÍHÐ[ÅYÖ�×cÔ©ÆÉÆ0âSÅðÔ©Í�Ê¦ÓwÙ�ÎHÒKÐ[ÅYÎ	Ê¦Ù(Ê�ÄHÅðÐ[Ù�ÍHÐ[ÅGÝHÊXÙ{Ú t�owòYx���i|v ñ�ÎKÔÕÓ�ÅYÐ[Ê¦ÅYÎVÆÉÔ©Í�Å�Ö¦ÅGÛ�Ø�ÅYÍpÊ�Ö
ñÑÈ{ÍHÎ�Ê�È{Ò�Û�ÄpÊÇÄ�Ù�×-Ê¦ÙùØ�È{ÍHÔÕÝKÒHÆÉÈ�Ê¦Å�ô{ÅYÐ[Ê¦Ù{ÓwÖ�ÒHÖ�Ô©Í�Û7ÐGÆ©È{Ö�ÖwÔ©ÐGÈ{Æ t�owòYx���i�f�¨ónpo�h[i¦f Þ®Ã/ÄHÔÉÖ*Ô©Ö
Å[èSÅYÐ[Ê�Ô©ô{ÅYÆÕàVÊ�Ä�Å7È{ÆÕÛ{ÅGâHÓ|È(Ô©ÍpÊ¦Ó�Ù"ÎHÒHÐ[ÅYÎ;âpà;ìîÔ©âHâKÖÇÊ¦Ù�×)È�Ó|ÎHÖ�Ê�Ä�ÅrÅYÍHÎVÙ{Ú°Ê�ÄHÅ ËYÏOÊ�Ä Ð[ÅYÍ"õ
Ê�Ò�Ó�àSöCÔÕÊ�ÄHÈ{Ö�ÐwÄHÈ{ÍHÛ{ÅYÎVÆ©ÔÕÊ¦Ê�Æ©ÅXÖ�ÔÉÍHÐ[Å�Ê�Ä�ÅYÍTÞCÃ/Ä�Ù�Ö¦Å�Ö¦Ê�ÒKÎ�ÅYÍ�Ê�Ö�â?ÅYÐ[Ù�Ø�Å�ÝKÓwÈ{Ð[Ê�Ô©Ö¦ÅYÎ�Ô©Í Ê�Ä�Å
È�Ó�Ê¯Ù{ÚCô{ÅYÐ[Ê¦Ù{Ó�È{ÆÕÛ{ÅGâHÓwÈXÈ{ÍHÎrÖ¦ÅGÅ*Ä�Ù�× Ö�ÒHÐGÐ[ÅYÖ�Ö¦ÚaÒHÆMÔÕÊ^Ô©Ö^Ô©Í�Å[÷"ÝHÓ�ÅYÖwÖ�Ô©Í�Û�Ø.ÒHÐ|ÄðÙ{ÚCÊ�×3Ù�È{ÍHÎ
Ê�Ä�Ó�ÅGÅ[õ ÎHÔÉØ�ÅYÍHÖ�ÔÕÙ�ÍKÈ{Æ=Û{ÅGÙ�ØÇÅGÊ¦Ó�à{Þ ß È{ÍHÔÕÝKÒKÆ©È�Ê�ÔÕÙ�ÍXÙ{ÚMÊ�ÄHÅ�Ö¦à�Ö�Ê¦ÅYØýâ?ÅYÐ[Ù�Ø�ÅYÖ/È{Æ©ØÇÙ�Ö¦Ê/Ö¦ÅYÐ[Ù�ÍHÎ
ÍHÈ�Ê�Ò�Ó�Å{Þ�%îÍ�Å¯ÐGÈ{Í�Ö�ÅGÅ¯Ä�Ù�× ÄHÈ�ÓwÎ�Ô©Ê®Ê�Ä�ÅYÍXÔ©Ö3Ê¦Ù.È�âKÈ{ÍKÎ�Ù�ÍÇÊ�ÄHÔÉÖ®ÚaÈ{ØÇÔ©Æ©ÔÉÈ�ÓYï�È{ÍHÎXÈ�ÝHÝKÈ�Ó�ÅYÍpÊ�ÆÕà
Ö�ÒHÐGÐ[ÅYÖ�Ö�ÚuÒHÆ�ï�Ö�à�Ö¦Ê¦ÅYØ ÔÉÍ*ÚaÈYô{Ù�ÒHÓ®Ù{Ú=È°ÍHÅG×	È{ÆÕÛ{ÅGâHÓwÈ é ìîæ°ëE×cÄHÔÉÐwÄ�ÄHÈ{ÖCÈ{ÎHÎHÔ©Ê�ÔÕÙ�ÍHÈ{Æ�ÓwÒHÆÕÅYÖµÈ{ÍHÎ
ÒHÍHÐ[Ù�Ípô{ÅYÍ�Ê�Ô©Ù�ÍHÈ{ÆJÐ[Ù�ÍHÐ[ÅGÝKÊ�ÖGÞ � Ù�×)ÅGô{ÅGÓYï=ÚuÙ{ÓcÈÇØÇÙ�Î�ÅGÓ|È�Ê¦ÅÜÔ©Ípô{ÅYÖ¦Ê�Ø�ÅYÍpÊcÙ{ÚEÊ�Ô©Ø�ÅÜÈ{ÍHÎ�Å[è?Ù{Ó�Ê
ÝKÒ�Ê0Ô©ÍpÊ¦Ù�Æ©ÅYÈ�ÓwÍHÔ©Í�Û�ìîæ*ï�Ê�Ä�ÅîÓ�ÅG×)È�Ó|ÎXÔÉÖ3Ê¦ÙÇÄKÈYô{Å�È�Ê�Ù�Í�Å{ãäÖ�ÎHÔÉÖ¦Ý?Ù�Ö�È{ÆKÈ�Ê¦Ù�Ù�ÆS×cÄHÔ©Ð|ÄXÈ{ÆÉÆÕÙ�×cÖ
Ê�Ä�ÅÜÒHÖ�ÅGÓ�Ê¦ÙÇÝ?ÅYÍ�ÅGÊ¦ÓwÈ�Ê¦ÅÜÔ©ÍpÊ¦Ù�ÅGô{ÅYÍ�Ê�ÄHÅ�Ø�Ù�Ö¦ÊcÄHÔ©Û�Ä"õ�Ý?Ù�×)ÅGÓ�ÅYÎ�È�Ó�ÅYÈ{Ö/Ù{ÚµÐGÒ�Ó�ÓwÅYÍ�Ê/Ö�ÐGÔ©ÅYÍ�Ê�Ô��SÐ
Ó�ÅYÖ¦ÅYÈ�ÓwÐ|ÄTÞ�æ¯Öµ×3Å/ØÇÙ�ô{ÅcÔ©ÍpÊ¦Ù°Ê�Ä�Å �"ËGÖ¦Ê®Ð[ÅYÍpÊ�Ò�Ó�à.×)Å0ÄKÈYô{Å/Ó�ÅYÈ{Ð|Ä�ÅYÎ�Ê�Ä�Å/Ö�Ê�È�Û{Å/×cÄ�ÅGÓ�Å0Ê¦Ù�Î�Ù
Ó�ÅYÖ¦ÅYÈ�ÓwÐ|Ä�ÔÉÍÇÊ�Ä�Å/Ý=Ä�à"Ö�Ô©ÐGÈ{Æ=Ö�ÐGÔÕÅYÍHÐ[ÅYÖ3Ô©ÖåÙ{ÚuÊ¦ÅYÍ�Ê¦Ù.Ö¦Ý?ÅYÐGÔ©È{Æ©Ô'&GÅ/ÔÉÍ�Ù�Í�Å{ïpÒKÖ�ÒHÈ{Æ©ÆÕà t�oGi|y.¨ j}g�jax o�l ï
È�Ó�ÅYÈ"Þ � Ù�×)ÅGô{ÅGÓYï�ÔÕÊåÄHÈ{ÖåÈ{ÆÕ×0ÈYà"ÖCâ?ÅGÅYÍ�Ê�Ä�Å/ÐGÈ{Ö�ÅcÊ�ÄHÈ�ÊCÛ{Ó�ÅYÈ�Ê)È{Î�ô�È{Í�Ê�È�Û{ÅYÖ)È�Ó�Å�Ê¦Ù�â?Å�Û�È{Ô©Í�ÅYÎ
Ú}ÓwÙ�ØýÔ©ÍpÊ¦ÅGÓwÈ{Ð[Ê�ÔÕÙ�ÍHÖ�â?ÅGÊ�×3ÅGÅYÍ1�KÅYÆ©ÎHÖGï"Ö¦Ù�Ø�ÅGÊ�ÄKÔ©Í�Û�×cÄHÔÉÐwÄ�Ô©Ö0â?ÅYÐ[Ù�ØÇÔ©ÍHÛ�ÔÉÍHÐ[Ó�ÅYÈ{Ö�Ô©ÍHÛ�ÆÕà�ÎHÔ�(�õ
ÐGÒHÆÕÊ�âKÒHÊ/Ô©ÍHÐ[Ó�ÅYÈ{Ö�ÔÉÍ�Û�ÆÕà�ÎHÅYÖ�ÔÕÓwÈ�âKÆ©Å{Þ�í&Å*ÅYÍ�ô"Ô©Ö�È�Û{ÅÜÊ�ÄHÈ�ÊcÊ�Ä�Å�ÍHÅG× ß Ô©Æ©ÆÕÅYÍHÔÉÒHØ ×^Ô©Æ©Æ?Ö¦ÅGÅ�Ê�Ä�Å
ÝKÒHÖ�ÄÇÚ}Ù{Ó0Ô©ÍpÊ¦ÅGÓwÎHÔ©Ö�ÐGÔ©ÝKÆ©Ô©ÍHÈ�Ówà�È{Ð[Ê�ÔÕô�Ô©Ê à�Ô©ÍKÐ[Ó�ÅYÈ{Ö¦ÅcØÇÈ{Ípà�Ú}Ù�Æ©ÎAÞ ø Í�Ê�Ä�Å^Ú}Ù�Æ©Æ©Ù�×cÔ©ÍHÛ�Ö¦ÅYÐ[Ê�ÔÕÙ�ÍHÖ3×3Å
È�Ê¦Ê¦ÅYØ�ÝHÊ3Ê¦ÙÜÛ�ÔÕô{Å/Ê�ÄHÅ/Ó�ÅYÈ{Î�ÅGÓ)Ö¦Ù�Ø�Å/ÅGô"Ô©Î�ÅYÍHÐ[ÅcÊ�ÄHÈ�ÊåÛ{ÅGÙ�Ø�ÅGÊ¦ÓwÔÉÐcÈ{ÆÕÛ{ÅGâHÓ|È�ØÇÈYà�â?Å/Ê�Ä�ÅcâSÅYÖ�Ê
Ä�Ù{Ý?Å�×3Å^ÐGÒ�Ó�Ó�ÅYÍpÊ�ÆÕà�ÄHÈYô{Å^Ù{ÚSÈ�Ê¦Ê�È{Ô©ÍKÔ©Í�Û°Ê�Ä�Å/Û{Ù�È{ÆKÙ{ÚTÈ�ÒHÍHÔÕÚuà"Ô©Í�ÛîØÇÈ�Ê�Ä�ÅYØÇÈ�Ê�Ô©ÐGÈ{Æ=Æ©È{Í�Û�ÒHÈ�Û{Å
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×)È{Ö�� $,+ + ��� Ô©Í�Ê¦ÓwÙ�ÎHÒKÐ[Ê�ÔÕÙ�Í7Ù{Ú�ÄHÔ©Ö t�owòYx���i�òwf�¨ÕòG�"¨ ��v Þ��CÅYÐ[Ê¦Ù{Ó�ÐGÈ{Æ©ÐGÒHÆÉÒHÖî×)È{Ö*×)ÅYÆ©ÆCÖ�ÒHÔÕÊ¦ÅYÎ
Ê¦Ù&Ê�Ä�Å�Ê�Ä�ÅGÙ{Ó�à Ù{Ú¯ÅYÆÕÅYÐ[Ê¦Ó�Ù�ØÇÈ�Û�Í�ÅGÊ�ÔÉÖ�Ø È{Ö�ÔÕÊ�Ö¦Ê¦Ù�Ù�ÎVÈ�Ê�Ê�Ä�Å�ÅYÍHÎ�Ù{Ú^Ê�ÄHÅùËYÏOÊ�Ä	Ð[ÅYÍ�Ê�ÒHÓ�à=ö
Ê�ÄHÔ©ÖGïpÈ{ÍHÎXìîÔ©âHâKÖGã�Ð[Ù�ÍHÖwÔ©Î�ÅGÓwÈ�âKÆ©Å)ÓwÅGÝKÒ�Ê�È�Ê�ÔÕÙ�Í�Ø�ÅYÈ{Í�Ê3Ê�ÄHÈ�Ê3ÄKÔ©ÖåÖ¦à"Ö¦Ê¦ÅYØ ÅYÐGÆ©ÔÕÝKÖ¦ÅYÎÇÊ�Ä�Å/×)Ù{Ó�ú
Ù{Ú¯ç0Æ©ÔÕèSÙ{ÓwÎÑÈ{ÍHÎ�ì¯ÓwÈ{Ö�Ö�Ø�È{ÍHÍTÞ ø Ê�Ô©Ö*Ô©Ó�Ù�ÍHÔ©Ð�Ê�ÄKÈ�ÊÇì°ÔÕâHâKÖ*ÄHÔ©ØÇÖ¦ÅYÆ©Ú)Ö¦ÅGÅYØ�Ö*Ê¦Ù&ÄHÈ�ô{Å�âSÅGÅYÍ
Ð[Ù�Í�ô"Ô©ÍHÐ[ÅYÎ�Ê�ÄHÈ�Ê0ìîÓwÈ{Ö�Ö�ØÇÈ{ÍKÍTãäÖ®È�ÝHÝKÓ�Ù�È{ÐwÄ�Ê¦Ù*Ø.ÒHÆÕÊ�ÔÕÝKÆ©Å0È{Æ©Û{ÅGâHÓwÈ{Öå×0È{ÖåÊ�ÄHÅ^Ð[Ù{Ó�Ó�ÅYÐ[Ê3Ù�Í�Å Z Þ
í Ô©Ê�ÄðÊ�ÄHÅ.È�Ó�Ó|ÔÕôOÈ{ÆMÙ{Ú	�"ÝSÅYÐGÔÉÈ{Æ�
/ÅYÆÉÈ�Ê�ÔÕô�Ô©Ê à�ÝKÄpà"Ö�Ô©ÐGÔ©Ö¦Ê�Ö^Ó�ÅYÈ{Æ©ÔÉÖ¦ÅYÎ�Ê�ÄHÈ�ÊîÊ�Ä�ÅGàð×3ÅGÓwÅ�ÔÉÍ�Í�ÅGÅYÎ
Ù{Ú¯È7Ö¦à"Ö¦Ê¦ÅYØ ÐGÈ�ÝKÈ�â=ÆÕÅ�Ù{Ú^ÄHÈ{ÍKÎHÆ©Ô©Í�Û�Ú}Ù�Ò�ÓÇÎKÔ©Ø�ÅYÍHÖ�Ô©Ù�ÍHÈ{Æ®Ö¦Ý=È{Ð[Å�âKÒ�ÊGïµâpàÑÊ�ÄHÔ©Ö.Ê�Ô©Ø�Å{ïµÊ�Ä�Å
Ð[ÓwÒHÐGÔ©È{Æ3Ô©ÍHÖ�Ô©Û�Ä�Ê�ÖÜÙ{Ú^ì¯ÓwÈ{Ö�Ö�Ø�È{ÍHÍ(È{ÍHÎ�ç0Æ©ÔÕèSÙ{ÓwÎ(ÄHÈ{Îùâ?ÅGÅYÍ(Æ©Ù�Í�ÛðÆÕÙ�Ö�Ê*Ô©Í(Ê�Ä�Å�ÝKÈ�Ý?ÅGÓwÖÜÙ{Ú
Ê�Ä�ÅÜÆ©È�Ê¦Å�ËYÏOÊ�Ä�Ð[ÅYÍpÊ�Ò�Ó�à{Þ
ø Í�Ê�Ä�ÅùËYÏ���ÿ"ãäÖXç0ÆÉÔbèSÙ{Ó|ÎÑÈ{ÆÕÛ{ÅGâKÓwÈ7Ó�ÅYÖ�Ò�ÓwÚuÈ{Ð[ÅYÎ�È{Ö�Ê�Ä�Å�È{Æ©Û{ÅGâHÓwÈ7ÒHÍHÎ�ÅGÓ|ÆÕà�ÔÉÍ�Û� ��f{sKxa�"g

v��=jus Þ ø Í(ÝKÈ�Ó�Ê�Ô©ÐGÒHÆÉÈ�ÓYï?Ê�Ä�Å�È{ÆÕÛ{ÅGâHÓ|È�Ù{Ú �/f��"¨ j È{ÍHÎ ~Üj}i¦f�ò Ö¦ÝKÔÉÍ&ØÇÈ�Ê¦ÓwÔ©Ð[ÅYÖÜâSÅYÐGÈ{ØÇÅ�Ô©ÍHÎKÔ©Ö¡õ
Ý?ÅYÍHÖ�È�âKÆÕÅ�Ô©Í ��ÒHÈ{ÍpÊ�ÒHØ Ê�Ä�ÅGÙ{Ó�à{Þ � Ù�×3ÅGô{ÅGÓYïMÊ�Ä�ÅGàr×3ÅGÓ�Å�Ê¦Ó�ÅYÈ�Ê¦ÅYÎ���ÒHÖ¦Ê°È{ÖÜÈ{Æ©Û{ÅGâHÓwÈ{Ö¯ñ�Ê�Ä�Å
npow��g�oGxaikjaò|f�¨ ØÇÅYÈ{ÍHÔ©Í�Û¯ÄHÈ{Î.âSÅGÅYÍ.ÆÕÙ�Ö¦ÊGÞ�æ¯ÐGÐ[Ù{ÓwÎHÔ©Í�Û�Æ©à{ï�×)Å3×^Ô©Æ©Æ{ÅYØ�Ý=ÆÕÙ�à�Ê�ÄHÅ3Ê¦ÅGÓwØ�� ç0ÆÉÔbèSÙ{Ó|Î
È{ÆÕÛ{ÅGâHÓwÈ{ÖYãJ×cÄ�ÅYÍùÊ�Ä�Å�ÒHÖ�Å�Ô©Ö�Ö¦Ù�Æ©ÅYÆÕà&Ô©Í&ÚuÙ{ÓwØÇÈ{Æ®È{Æ©Û{ÅGâHÓwÈ"ÞAí�Ä�ÅYÍ(È�ÝKÝKÆ©ÔÕÅYÎùÔÉÍùÔÕÊ�Ö°ÝHÓwÙ{ÝSÅGÓ�ï
Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©ÐÜÖ¦ÅGÊ¦Ê�Ô©Í�Û�×)Å�ÒHÖ¦ÅÜç0Æ©Ôbè?Ù{ÓwÎTãäÖ3Ù�×^Í�ÍHÈ{Ø�Å°Ù{Ú n�o���g�oYxai|jmò�f�¨ónpo�hGi¡f ÞKÃ/ÄHÔ©Ö)Ô©Ö�È{Æ©Ö�Ù�È
Ð[Ù�ÍHÐ[ÅYÖ�Ö�Ô©Ù�ÍùÊ¦Ùrì¯Ó|È{Ö�Ö�ØÇÈ{ÍHÍ7×^Ä�Ù�×)È{Ö*È{Ð[Ê�ÒHÈ{Æ©ÆÕàrÊ�Ä�Å �KÓ|Ö¦Ê°Ê¦Ù�×/ÓwÔ©Ê¦ÅÇÎ�Ù�×cÍ&È�Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©Ð
é ç0Æ©Ôbè?Ù{ÓwÎ=ë®ÝHÓwÙ�ÎHÒKÐ[Ê�

Ã/Ä�ÅåÖwÔÕÊ�ÒHÈ�Ê�ÔÕÙ�ÍîÓ�ÅYØ�È{Ô©Í�ÅYÎ°Æ©È�Ó�Û{ÅYÆ©à¯ÒHÍKÐwÄHÈ{Í�Û{ÅYÎÜÒHÍ�Ê�ÔÉÆ�Ê�ÄHÅcËYÏ{þ�ÿ"ãäÖJ×^Ä�ÅYÍ ~.f�t�jml/*o[vkx oGsSokv

â?ÅGÛ�È{ÍVÊ¦ÙÑÓ�ÅYÐ[Ù�ô{ÅGÓ�Ê�Ä�ÅðÛ{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©ÐrØ�ÅYÈ{ÍHÔÉÍ�Ûùâ?ÅYÄHÔ©ÍHÎ�Ê�ÄHÅ��µÈ{ÒHÆ©Ô/È{ÍKÎ �îÔÕÓwÈ{ÐðÈ{ÆÕÛ{ÅGâHÓwÈ{Ö
é � ÅYÖ�Ê¦ÅYÍ�ÅYÖ�ËYÏ{þ{þ�ë|Þ?æ¯ÆÕÊ�Ä�Ù�ÒHÛ�Ä�ÄHÔ©Ö/Ù{ÓwÔÕÛ�Ô©ÍHÈ{ÆJØ�Ù{Ê�ÔÕô�È�Ê�ÔÕÙ�Í�×0È{ÖcÊ¦Ù�Û�È{Ô©Í�Ö�Ù�Ø�Å*Ô©ÍKÖ�ÔÕÛ�ÄpÊ/Ô©Í�Ê¦Ù
Ê�Ä�Å�ÍHÈ�Ê�Ò�Ó�Å�Ù{Ú	�pÒHÈ{ÍpÊ�ÒHØ Ø�ÅYÐ|ÄHÈ{ÍHÔ©ÐGÖGïAÄHÅ*ô{ÅGÓ�à7Ö¦Ù�Ù�ÍrÓ�ÅYÈ{Æ©Ô©Ö¦ÅYÎrÊ�ÄHÈ�ÊGï?ÝHÓwÙ{ÝSÅGÓ|ÆÕà�È�ÝHÝKÆ©Ô©ÅYÎTï
ç0Æ©Ôbè?Ù{ÓwÎTãäÖ�Ö¦à"Ö¦Ê¦ÅYØ ×0È{Ö�ÍHÙ{Ê�ÄHÔ©Í�Û&ÆÕÅYÖ�Ö�Ê�ÄKÈ{Í	ÈùÒHÍHÔ©ô{ÅGÓwÖ�È{Æ0Æ©È{Í�Û�ÒHÈ�Û{Å�Ú}Ù{ÓÇØÇÈ�Ê�ÄHÅYØÇÈ�Ê�Ô©ÐGÖGï
ÝKÄpà�Ö�ÔÉÐGÖXÈ{ÍKÎVÅYÍ�Û�ÔÉÍ�ÅGÅGÓwÔ©Í�Û�Þ0æ^Û�È{Ô©ÍTï)Ê�ÄHÔ©ÖXÓ�ÅYØÇÈ�Ó�ú�È�âKÆÕÅr×)Ù{Ó�ú	×0È{Ö�Æ©È�Ó�Û{ÅYÆÕàVÔ©Û�Í�Ù{Ó�ÅYÎ;Ú}Ù{Ó
È�Ó�Ù�ÒHÍHÎ ��ÿ7à{ÅYÈ�Ó|ÖGïåâKÒ�Ê�Ê¦Ù"ÎHÈYà�Ô©ÍpÊ¦ÅGÓ�ÅYÖ¦ÊÇÔ©Í � ÅYÖ¦Ê¦ÅYÍ�ÅYÖYãåÖ¦à�Ö�Ê¦ÅYØ é � ÅYÖ�Ê¦ÅYÍ�ÅYÖ����"Ù{â?Ð &Gà�ú
ËYÏ{Ì+��ï � ÅYÖ¦Ê¦ÅYÍHÅYÖ)ËYÏ{Ì{þ�ëJÔ©ÖJÛ�È�Ê�Ä�ÅGÓwÔ©Í�Û¯Ø�Ù�Ø�ÅYÍpÊ�ÒHØ�Þ�ÃcÄ�ÅGÓ�Å3È�ÓwÅ3Í�Ù�×ÑØÇÈ{Ípà°Û{Ó�Ù�Ò�ÝKÖMÈ�Ó�Ù�ÒHÍHÎ
Ê�Ä�Åå×)Ù{ÓwÆ©Îî×)Ù{Ó�ú"Ô©Í�Û�Ù�Í�È�ÝHÝ=ÆÕà�ÔÉÍ�Û0Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©ÐåÈ{Æ©Û{ÅGâHÓwÈ�Ê¦Ù/Ê¦Ù{Ý=Ô©ÐGÖAÈ{ÖJÎKÔÕô{ÅGÓwÖ¦ÅåÈ{ÖTâ=Æ©È{Ð�ú°Ä�Ù�ÆÕÅYÖ
È{ÍHÎ Ð[Ù�Ö�Ø�Ù�ÆÕÙ{Û{à{ï ��ÒHÈ{ÍpÊ�ÒHØ6Ê�ÒKÍHÍ�ÅYÆ©Æ©ÔÉÍ�Û�È{ÍHÎ ��ÒHÈ{ÍpÊ�ÒHØ �KÅYÆ©Î(Ê�Ä�ÅGÙ{Ó�à{ïEâSÅYÈ{Ø Î�à"ÍHÈ{ØÇÔÉÐGÖ
È{ÍHÎÇâ=ÒHÐ�ú"Æ©Ô©Í�Û�ïpÐ[Ù�Ø�ÝKÒ�Ê¦ÅGÓ3ô�Ô©ÖwÔÕÙ�ÍÇÈ{ÍHÎ�Ó�Ù{â?Ù{Ê�Ô©ÐGÖGï�ÝHÓwÙ{Ê¦ÅYÔ©ÍÇÚuÙ�Æ©ÎHÔ©ÍHÛ�ï�Í�ÅYÒ�ÓwÈ{ÆHÍHÅGÊ ×)Ù{Ó�ú�Ö0È{ÍHÎ
Ð[Ù�Ø�ÝKÒ�Ê¦ÅGÓ.È{Ô©Î�ÅYÎùÎHÅYÖ�ÔÕÛ�Í é ��Ù�Ø�Ø�ÅGÓ�ËYÏ{Ï{Ï�ï �¯Ù{ÓwÈ{Í oYx¯f�¨ Þ®ËYÏ{Ï{þ�ï ^0ÈYà"Æ©Ô©Ö�ËYÏ{Ï{þ�ï��JÈ{Ö�ÅYÍ�â�à
oGxÜf{¨ Þ�ËYÏ{Ï{Ì�ë|Þ�#å÷"È{Ð[Ê�ÆÕàÑÊ�Ä�Å�Ö�È{Ø�Å�È{ÆÕÛ{ÅGâKÓwÈ{Ô©ÐXÖ¦à�Ö�Ê¦ÅYØ Ô©Ö�ÒHÖ¦ÅYÎ Ê�Ä�Ó�Ù�Ò�Û�ÄHÙ�Ò�ÊGïCØÇÈ�ú�ÔÉÍ�ÛrÔ©Ê
Ý?Ù�Ö�Ö�ÔÕâKÆ©Å�Ú}Ù{ÓîÝ?ÅGÙ{ÝKÆÕÅ*Ê¦Ù�ØÇÈ�ú{Å�Ð[Ù�Í�Ê¦ÓwÔ©âKÒ�Ê�ÔÕÙ�ÍHÖ¯È{Ð[Ó�Ù�Ö�Ö°ÈXÍ�ÒHØÜâ?ÅGÓ¯Ù{Ú®Ê�Ä�ÅYÖ�Å �KÅYÆÉÎHÖ^ÖwÔ©Ø*ÒKÆbõ
Ê�È{Í�ÅGÙ�ÒHÖ�Æ©à{Þ
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ø Í�Ù�Ò�ÓCÛ{ÅGÙ�Ø�ÅGÊ¦ÓwÔÉÐ/È{ÆÕÛ{ÅGâHÓwÈî×)ÅcÖ¦Ê�È�ÓwÊåÙ�Ò�ÊC×cÔÕÊ�Ä vGòwf�¨Õf�i|v ï�ÔmÞóÅ{Þ{Ù{ÓwÎHÔ©ÍKÈ�Ó�à*Í�ÒHØ*âSÅGÓ|ÖM×^ÄHÔ©ÐwÄ
ÄHÈYô{Å�È7ØÇÈ�Û�ÍKÔÕÊ�ÒHÎ�ÅXâKÒ�Ê�Í�Ù&È{Ö�Ö¦Ù"ÐGÔ©È�Ê¦ÅYÎ�Ù{ÓwÔÕÅYÍpÊ�È�Ê�ÔÕÙ�ÍTïCÈ{ÍHÎ ô{ÅYÐ[Ê¦Ù{ÓwÖYï®ÔmÞóÅ{ÞCÎHÔÕÓ�ÅYÐ[Ê¦ÅYÎ�Æ©ÔÉÍ�Å
Ö¦ÅGÛ�Ø�ÅYÍpÊ�Öc×^ÔÕÊ�Ä�â?Ù{Ê�Ä�ØÇÈ�Û�ÍHÔÕÊ�ÒKÎ�Å�È{ÍHÎ�Ù{ÓwÔ©ÅYÍ�Ê�È�Ê�ÔÕÙ�Í��OÎHÔÕÓ�ÅYÐ[Ê�ÔÕÙ�ÍAÞ �AÅGÊcÒHÖcÍ�Ù�× Ê�È�ú{ÅÜÊ�Ä�ÅYÖ¦Å
ô{ÅYÐ[Ê¦Ù{ÓwÖcÈ{ÍKÎXÆ©ÙpÙ{úXÈ.ÆÉÔÕÊ¦Ê�ÆÕÅîØ�Ù{Ó�Å°ÐGÆÕÙ�Ö¦ÅYÆÕàXÈ�Ê�Ê�Ä�ÅîÛ{ÅGÙ�Ø�ÅGÊ¦Ó�àXâ?ÅYÄHÔ©ÍHÎ�ì¯ÓwÈ{Ö�ÖwØÇÈ{ÍHÍTãäÖ)Ù�Ò�Ê¦ÅGÓ
ÝHÓ�Ù"ÎHÒHÐ[ÊGÞHÃ/ÄHÅ�Ù�Ò�Ê¦ÅGÓcÝKÓ�Ù�ÎKÒHÐ[Ê0âSÅGÊ�×3ÅGÅYÍðÊ ×)Ù�ô{ÅYÐ[Ê¦Ù{Ó|Ö N È{ÍHÎ PXÔ©Ö/×/ÓwÔÕÊ¦Ê¦ÅYÍ�È{ÖSNULMP�È{ÍHÎ
Ô©Ö)È � � � �pÒKÈ{Í�Ê�ÔÕÊ�àÇÐGÈ{Æ©ÆÕÅYÎXÈ +!$WT � " � 
1� Þ"Ã/Ä�Å^âKÔÕô{ÅYÐ[Ê¦Ù{ÓUN�L P.Ô©ÖåÊ�ÄHÅ l�jui�o�òYx owl�f�i�o�f Ö�×3ÅGÝHÊ
Ù�Ò�Ê/â�à�Ê�ÄHÅ�Ê ×)Ù�ô{ÅYÐ[Ê¦Ù{ÓwÖ N È{ÍHÎ P.ñXÊ�ÄpÒHÖ/Ê�Ä�Å�Ù�Ò�Ê¦ÅGÓ^ÝHÓ�Ù"ÎHÒHÐ[Ê0Ù{ÚµÊ ×)ÙÇô{ÅYÐ[Ê¦Ù{ÓwÖ¯Ô©Ö/ÈÇÍ�ÅG×
ØÇÈ�Ê�Ä�ÅYØÇÈ�Ê�ÔÉÐGÈ{ÆHÅYÍpÊ�ÔÕÊ à�×cÄKÔ©ÐwÄ�ÅYÍHÐ[Ù"Î�ÅYÖ®Ê�Ä�ÅcÍ�Ù{Ê�ÔÕÙ�ÍÇÙ{Ú?È{Í�Ù{ÓwÔÕÅYÍpÊ¦ÅYÎ�ÝKÆ©È{ÍHÅ{Þ ø Ú?×)ÅcÖ¦×)ÅGÅGÝ P
Ù�Ò�Ê®È{ÆÕÙ�ÍHÛON�×)Å/Ù{âHÊ�È{ÔÉÍ�Ê�Ä�ÅcÖ�È{ØÇÅ/âKÔÕô{ÅYÐ[Ê¦Ù{Ó3âKÒ�ÊC×cÔÕÊ�ÄÇÊ�Ä�Å/Ù{ÝHÝ?Ù�Ö�ÔÕÊ¦Å/ÖwÔÕÛ�Í é Ù{ÓwÔÕÅYÍpÊ�È�Ê�ÔÕÙ�Í=ë|Þ
1cÙ�×�ï�â�à�Å[÷�Ê¦ÅYÍKÎHÔ©Í�Û°Ê�ÄHÔÉÖåÔ©Î�ÅYÈ°×)ÅcÖ¦ÅGÅ^Ê�ÄHÈ�ÊåÊ�Ä�Å^Ù�Ò�Ê¦ÅGÓ®ÝKÓ�Ù�ÎKÒHÐ[ÊCâ?ÅGÊ ×)ÅGÅYÍÇÊ�Ä�Ó�ÅGÅ^ô{ÅYÐ[Ê¦Ù{ÓwÖGï
NSL P LSV�ïJÔ©ÖîÙ{âKÊ�È{Ô©Í�ÅYÎ7â�à7Ö�×3ÅGÅGÝKÔÉÍ�Û�Ê�Ä�ÅÇâKÔÕô{ÅYÐ[Ê¦Ù{Ó(NSL P�Ù�Ò�Ê�È{Æ©Ù�Í�Û VHïTÊ�Ä�ÒHÖ°Û�ÔÕô"Ô©Í�Û�È{Í
Ù{ÓwÔÕÅYÍpÊ¦ÅYÎ(ô{Ù�ÆÉÒHØ�Å�Ù{Ó.Ê¦ÓwÔÕô{ÅYÐ[Ê¦Ù{Ó�Þ ø Ú0×3Å�Ö¦×)ÅGÅGÝ N È{Ð[Ó�Ù�ÖwÖÜÊ�Ä�ÅXÈ�Ó�ÅYÈðÓ�ÅGÝHÓ�ÅYÖ¦ÅYÍpÊ¦ÅYÎÑâpà&Ê�Ä�Å
âKÔÕô{ÅYÐ[Ê¦Ù{Ó P L Vð×)Å�Û{ÅGÊ.Ê�Ä�Å�ÖwÈ{Ø�Å�Ê¦Ó|ÔÕô{ÅYÐ[Ê¦Ù{Ó é Ô©Ê*ÐGÈ{Í â?Å�Ö�Ä�Ù�×cÍ(Ê�ÄKÈ�Ê*ÔÕÊ.ÄHÈ{ÖÜÊ�ÄHÅ�Ö�È{Ø�Å
�äÙ{ÓwÔÕÅYÍpÊ�È�Ê�ÔÕÙ�ÍTã ë�ñÇÊ�ÄHÔ©Ö3ÚaÈ{Ð[Ê3Å[÷"ÝHÓ�ÅYÖ�Ö�ÅYÖ3Ê�ÄHÅ¯È{Ö�Ö�Ù�ÐGÔ©È�Ê�Ô©ô�ÔÕÊ�à�Ù{ÚAÊ�Ä�Å¯Ù�Ò�Ê¦ÅGÓ0ÝHÓ�Ù"ÎHÒHÐ[ÊGÞ��EÔ©Û�Ò�Ó�Å [
Ö�ÒHØÇØ�È�ÓwÔ©Ö¦ÅYÖ®Ê�Ä�ÅYÖ¦Å°Ô©Î�ÅYÈ{Ö3Ù{ÚAÊ�Ä�Å¯âKÈ{Ö�Ô©Ð^ÅYÆÕÅYØ�ÅYÍpÊ�Ö)Ù{ÚAÊ�Ä�ÅîÈ{ÆÕÛ{ÅGâHÓwÈ.È{Ö)Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©Ð¯Ù{â �¦ÅYÐ[Ê�ÖGÞ
ø ÍÑÈ{Í��?õ ÎKÔ©Ø�ÅYÍHÖ�Ô©Ù�ÍHÈ{ÆCÖ¦ÝKÈ{Ð[Å�×3Å�ÐGÈ{ÍÑÄKÈYô{Å���� t{o�òYx��{iwv ×cÄHÔÉÐwÄ(È�ÓwÅ�Ö�Ô©ØÇÝKÆÕà �{i|j�o[sKx owl ���
tO��¨ �"g�okv ñùÊ�Ä�ÒHÖ�×)Å�Ö¦ÅGÅ�Ê�ÄHÈ�Ê�Ê�Ä�Å�Ù�Ò�Ê¦ÅGÓ�ÝHÓwÙ�ÎHÒKÐ[Ê.Ô©Ö.ÅYÈ{Ö�ÔÉÆÕàùÛ{ÅYÍ�ÅGÓwÈ{ÆÉÔ'&YÈ�âKÆÕÅ�Ê¦ÙùÄHÔÕÛ�ÄHÅGÓ
ÎHÔ©Ø�ÅYÍKÖ�ÔÕÙ�ÍHÖGï�ÒKÍHÆ©ÔÕú{Å�Ê�Ä�Å°ìîÔÕâHâ=ÖGã�ô{ÅYÐ[Ê¦Ù{Ó0ÝHÓ�Ù"ÎHÒHÐ[Êå×^ÄHÔ©ÐwÄ�Ô©ÖåÓwÅYÖ¦Ê¦ÓwÔ©Ð[Ê¦ÅYÎ�Ê¦Ù 2 õ ÎHÔÉØ�ÅYÍHÖ�ÔÕÙ�ÍKÖGÞ
Ã/Ä�Å/Ð[Ó|ÒHÐGÔ©È{Æ�Ö¦Ê¦ÅGÝXÔ©Í�Î�ÅGô{Ù�ÆÕÙ{ÝKÔÉÍ�Û°Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©ÐcÈ{ÆÕÛ{ÅGâHÓwÈ�ÍHÙ�×VÐ[Ù�Ø�ÅYÖ3×cÔÕÊ�Ä�Ê�ÄHÅ/Ô©Í�Ê¦ÓwÙ�ÎHÒKÐkõ

Ê�ÔÕÙ�Í�Ù{ÚEÊ�Ä�Å ' ��
�-.� � � $ " )B��
	�B �" � ÞHí&Å*È{ÆÕÓ�ÅYÈ{Î�àXú�ÍHÙ�× ×cÄKÈ�ÊMNMa&P�È{ÍHÎ`N LXP�È�Ó�Å¯ñ�Ê�Ä�Å
Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©ÐÜÝHÓ�Ù"ÎHÒHÐ[Ê�ÒHÍHÔ©Ê¦ÅYÖ0Ê�Ä�ÅYÖ¦ÅÜÔ©Í�Ê�ÄHÅ�Ö�Ô©Í�Û�ÆÕÅîÝHÓwÙ�ÎHÒKÐ[ÊMN P
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Scalar

vector -- directed line segment

bivectors -- oriented areas

b

b b

b

a

a a

a

c

c

trivectors -- oriented volumes

a b  = - b a

(a    b)    c =  a    (b    c)
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Ã/ÄHÔ©Ö®Ö¦Ê¦ÅGÝ�Ù{ÚTÖ�ÒKØÇØÇÔ©Í�Û°Ê�×3Ù l�j �¯o[i�o[s=x Ù{â �¦ÅYÐ[Ê�Ö3ÔÉÖ®Í�Ù{Ê)È°Ê¦Ù{Ê�È{Æ©ÆÕà�ÚuÙ{Ó�ÅYÔÕÛ�Í�È{Ð[ÊGï�Ô©ÍÇÚuÈ{Ð[ÊGï�×3Å
ÄHÈYô{Å�Æ©Ù�Í�Û*â?ÅGÅYÍ�Î�Ù�Ô©ÍHÛ*È�Ö�Ô©ØÇÔÉÆ©È�Ó®Ê�ÄHÔÉÍ�ÛÜ×cÄHÅYÍ�ÐGÈ�Ó�Ówà�Ô©ÍHÛ*Ù�Ò�Ê0Ù{Ý?ÅGÓwÈ�Ê�ÔÕÙ�ÍKÖ®×cÔ©Ê�ÄXÐ[Ù�ØÇÝKÆÕÅ[÷
ÍpÒKØÜâ?ÅGÓwÖGÞ ø Ê�Ê�Ò�ÓwÍHÖ�Ù�Ò�ÊXÊ�ÄHÈ�ÊXØ�È{Í�à ��ÒHÈ{ÍpÊ�ÔÕÊ�ÔÕÅYÖXÔ©Í	Ý=Ä�à"Ö�Ô©ÐGÖ�ÐGÈ{Í;â?ÅðÅ[÷�ÝHÓwÅYÖ�Ö¦ÅYÎ;ô{ÅGÓ�à
Ð[Ù�ÍHÐGÔ©Ö¦ÅYÆ©à�È{ÍHÎ�Å (�ÐGÔ©ÅYÍ�Ê�ÆÕà�ÔÉÍ°Ê¦ÅGÓwØÇÖMÙ{Ú g���¨bxajut�o�ò�x���i|v é Æ©Ô©Í�ÅYÈ�ÓMÐ[Ù�ØÜâKÔÉÍHÈ�Ê�ÔÕÙ�ÍHÖMÙ{Ú �?õ�ô{ÅYÐ[Ê¦Ù{ÓwÖGï
Å{ÞóÛ�ÞAÈ�Ö�ÐGÈ{Æ©È�Ó°ÝKÆ©ÒKÖ^ÈXâKÔÕô{ÅYÐ[Ê¦Ù{Ó°ÅGÊ�Ð�Þ ë�ñ7Ô©ÍHÎ�ÅGÅYÎTïSÊ�ÄHÔ©Ö¯Ð[Ù�Ø*âKÔ©ÍHÔ©ÍHÛ�Ù{Ú®Ù{â3�¡ÅYÐ[Ê�Ö°Ù{Ú)ÎHÔbè?ÅGÓ�ÅYÍpÊ
Ê à�Ý?ÅYÖcÈ�ÝHÝ?ÅYÈ�ÓwÖ0Ê¦ÙÇÙ"ÐGÐGÒ�Ó¯È�ÊcÈ�Î�ÅGÅGÝðÆ©ÅGô{ÅYÆAÔ©Í�ÝKÄpà�ÖwÔ©ÐGÈ{Æ?Ê�Ä�ÅGÙ{Ó�à{Þ
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Ì � �A¥AfOvYo[sShGyO�µüÜ���*�A¥AfOvYo[sShGy��îeC� � � ¥®�A~.��i¡f{s
é f ë�û ow��g�oGxaikjaòÜüî¨ n�o�h[i¦f�j}sr�O~

ø Í ��õ ÎHÔ©ØÇÅYÍHÖ�ÔÕÙ�ÍHÖ é È�ÝKÆ©È{Í�Å�ë|ï=È{Í�à�Ý?Ù�Ô©ÍpÊ/ÐGÈ{Í�â?Å°Ó�ÅYÈ{Ð|Ä�ÅYÎ�â�à�Ê�È�ú�ÔÉÍ�Û�ÎHÔbè?ÅGÓ�ÅYÍpÊcÆ©Ô©ÍHÅYÈ�Ó
Ð[Ù�ØÜâ=Ô©ÍHÈ�Ê�ÔÕÙ�ÍHÖ¯Ù{ÚåÊ�×3Ù�ô{ÅYÐ[Ê¦Ù{ÓwÖ�×cÔÕÊ�ÄrÎHÔbè?ÅGÓ�ÅYÍ�Ê¯ÎHÔÕÓ�ÅYÐ[Ê�Ô©Ù�ÍHÖ�ñ�×)Å�ÖwÈYà�Ê�Ä�Å�Ö¦Ý=È{Ð[Å.Ô©Ö¯Ê�Ä�ÅYÍ
v��"f{sHsSo�l â�àÜÊ�Ä�ÅYÖ�Å/Ê ×)Ù h�f�v|j}v ô{ÅYÐ[Ê¦Ù{ÓwÖYÞ�1^Ù�×VÆÕÅGÊCÊ�ÄHÅYÖ¦Å/Ê ×)Ù�ô{ÅYÐ[Ê¦Ù{ÓwÖ3â?Å ��ikxu¤"��s=��ikgÇf�¨ ï�ÔmÞóÅ{Þ
Ù{Ú)ÒKÍHÔÕÊîÆÕÅYÍ�Û{Ê�ÄùÈ{ÍHÎ7Ý?ÅGÓ�Ý?ÅYÍHÎKÔ©ÐGÒHÆ©È�Ó/Ê¦Ù�ÅYÈ{ÐwÄùÙ{Ê�ÄHÅGÓYïAÈ{ÍHÎ&ÐGÈ{Æ©ÆµÊ�Ä�ÅYØ�� 2 È{ÍKÎ�� G ÞAÃ/Ä�ÅGàÖ�È�Ê�Ô©Ö¦Úuà

� 2 G I�� G G I Ë=< � 2 a�� G I�ÿ
×cÄHÔ©Ð|Ä7È�Ó�Å�Ê�Ä�Å�Å-�pÒHÈ�Ê�Ô©Ù�ÍHÖ¯×cÄHÔ©Ð|Ä�ÅYÍHÐ[Ù"Î�Å�Ê�Ä�ÅYÖ¦Å�ÝHÓwÙ{ÝSÅGÓwÊ�ÔÕÅYÖGÞ?Ã/Ä�Å.Ù�ÍHÆÕà�Ù{Ê�Ä�ÅGÓ°ÅYÆ©ÅYØ�ÅYÍ�Ê
Ô©Í Ù�Ò�Ój�"� Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©Ð�È{ÆÕÛ{ÅGâKÓwÈ7Ô©Ö�Ê�Ä�Å�âKÔÕô{ÅYÐ[Ê¦Ù{Ó�� 2 L�� G ñùÊ�ÄHÔÉÖ.ÔÉÖ*Ê�ÄHÅ�ÄHÔÕÛ�Ä�ÅYÖ¦Ê.Û{ÓwÈ{Î�ÅÅYÆÕÅYØ�ÅYÍpÊcÔ©Í�Ê�Ä�Å*È{ÆÕÛ{ÅGâHÓwÈ é Ù{ÚuÊ¦ÅYÍ�ÐGÈ{Æ©Æ©ÅYÎ�Ê�Ä�Å �KvYo[�Hl��OvGòwf�¨Õf�i ë|Þ
�AÅGÊ.ÒHÖÜÍHÙ�× ÆÕÙpÙ{ú&È�Ê.Ê�Ä�Å�ÝKÓ�Ù{Ý?ÅGÓ�Ê�ÔÕÅYÖ°Ù{Ú�Ê�ÄHÔÉÖ°âKÔÕô{ÅYÐ[Ê¦Ù{ÓYÞµÃ/Ä�Åj�KÓwÖ¦Ê�Ê�ÄKÔ©Í�Û�Ê¦Ù7Í�Ù{Ê¦Å�Ô©Ö

Ê�ÄHÈ�Ê
� 2 � G I�� 2 a�� G ��� 2 L	� G I�� 2 L	� G ISR
� G L�� 2 ISR�� G � 2

ÔmÞóÅ{ÞHÊ�Ä�Å°Û{ÅGÙ�ØÇÅGÊ¦ÓwÔ©Ð�ÝKÓ�Ù�ÎKÒHÐ[Ê�Ô©Ö/È�ÝKÒHÓ�ÅîâKÔÕô{ÅYÐ[Ê¦Ù{Ócâ?ÅYÐGÈ{ÒHÖ�Å°Ê�Ä�Å�Ý?ÅGÓ�Ý?ÅYÍHÎHÔ©ÐGÒKÆ©È�ÓwÔÕÊ�à.Ù{ÚµÊ�Ä�Å
ô{ÅYÐ[Ê¦Ù{ÓwÖ^Û�ÒHÈ�ÓwÈ{ÍpÊ¦ÅGÅYÖcÊ�ÄHÈ�Ê
� 2 a�� G ôOÈ{ÍHÔÉÖ�Ä�ÅYÖGÞ 1^Ù�× Æ©ÅGÊcÒHÖ�Ö8��ÒHÈ�Ó�Å�Ê�ÄKÔ©Ö0âKÔÕô{ÅYÐ[Ê¦Ù{Ó0Y

é � 2 � G ë G I�� 2 � G � 2 � G ISR�� 2 � 2 � G � G ISR é � 2 ë G é � G ë G ISR*Ë

1cÙ{Ê¦Å�Ê�ÄHÈ�Ê°×3Å�ÄHÈ�ô{Å�ÈXÓ�ÅYÈ{ÆµÛ{ÅGÙ�Ø�ÅGÊ¦ÓwÔÉÐj�pÒKÈ{Í�Ê�ÔÕÊ�à�Ê�ÄHÈ�Ê�Ö.�pÒHÈ�ÓwÅYÖîÊ¦Ù RÜË"
 ø Ê�Ô©Ö¯Ê�Ä�ÅGÓwÅGÚ}Ù{Ó�Å
Ê¦ÅYØ�ÝHÊ�Ô©ÍHÛ�Ê¦Ù�Ó�ÅYÆ©È�Ê¦Å�Ê�ÄHÔÉÖ �pÒHÈ{ÍpÊ�ÔÕÊ�à�×cÔ©Ê�Ä�Ê�ÄHÅÜÒHÍHÔÕÊ0Ô©ØÇÈ�Û�ÔÉÍHÈ�Ó�à�Ù{ÚEÊ�Ä�Å�Ð[Ù�Ø�Ý=ÆÕÅ[÷�Í�ÒHØ*â?ÅGÓ
Ö¦à"Ö¦Ê¦ÅYØ é ÈrÐ[Ù�ØÇÝKÆÕÅ[÷(Í�ÒHØÜâ?ÅGÓ.Ê�È�ú{ÅYÖ�Ê�Ä�ÅXÚ}Ù{ÓwØ� �����ù×cÄ�ÅGÓwÅ�Ê�Ä�Å��°Ô©ÖÜú"Í�Ù�×cÍÑÈ{Ö.Ê�Ä�Å
�"sHjux�jugÇfYn{jus=f�iky È{ÍHÎ�ÄHÈ{ÖXÊ�Ä�Å7ÝHÓ�Ù{Ý?ÅGÓ�Ê�à	Ê�ÄHÈ�Ê�� G I RÜË�ë|Þ�Ã/Ä�ÒHÖGï0Ô©Í �"�.ï�Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©Ð
È{ÆÕÛ{ÅGâHÓwÈcÓ�ÅGÝHÓ�Ù"ÎHÒHÐ[ÅYÖAÊ�Ä�ÅåÝHÓ�Ù{Ý?ÅGÓ�Ê�Ô©ÅYÖTÙ{Ú�Ê�Ä�Å®Ð[Ù�Ø�Ý=ÆÕÅ[÷�ÍpÒHØ*â?ÅGÓwÖTâKÒHÊJÒHÖ¦ÅYÖJÙ�ÍHÆÕà¯Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©Ð
Ù{â �¦ÅYÐ[Ê�ÖGÞ ø ÍùÚaÈ{Ð[ÊGïµÛ{Ù�Ô©Í�ÛðÊ¦Ù�Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔÉÐ�È{ÆÕÛ{ÅGâKÓwÈ{ÖÜÙ{Ú/ÄKÔÕÛ�Ä�ÅGÓ*ÎKÔ©Ø�ÅYÍHÖ�Ô©Ù�ÍHÖGïT×)Å�â?ÅGÛ�Ô©Í&Ê¦Ù
Ö¦ÅGÅ°Ê�ÄHÈ�Ê0Ê�Ä�ÅGÓ�Å°È�Ó�Å gÇf�sKy Ù{â3�¡ÅYÐ[Ê�Ö0Ê�ÄHÈ�Ê/Ö.�pÒHÈ�ÓwÅ^Ê¦Ù RÜË�ï�È{ÍHÎ�Ê�ÄKÈ�Ê)×)Å�ÐGÈ{Í�ÒHÖ¦Å¯Ê�Ä�ÅYØ-È{Æ©Æ
Ô©Í�Ê�Ä�ÅYÔÕÓ^Ð[Ù{Ó�Ó�ÅYÐ[Ê/Û{ÅGÙ�Ø�ÅGÊ¦Ó|Ô©ÐÜÖ¦ÅGÊ¦Ê�ÔÉÍ�Û�Þ
�AÅGÊ°ÒHÖ¯Í�Ù�×�Ö¦ÅGÅ*×^ÄHÈ�Ê°ÄHÈ�ÝHÝ?ÅYÍHÖ/×^Ä�ÅYÍ�Ê�ÄHÅ.â=ÔÕô{ÅYÐ[Ê¦Ù{Ó�� 2 � G Ø.ÒHÆÕÊ�ÔÕÝ=Æ©ÔÕÅYÖ�ô{ÅYÐ[Ê¦Ù{ÓwÖ�Ú}Ó�Ù�ØÊ�Ä�ÅÜÆÕÅGÚuÊ/È{ÍHÎ�Ó|ÔÕÛ�Ä�ÊGÞ ß ÒHÆÕÊ�Ô©ÝKÆÕà"Ô©Í�Û�� 2 È{ÍKÎ�� G Ú}ÓwÙ�Ø-Ê�Ä�Å�ÆÕÅGÚuÊ�Û�ÔÕô{ÅYÖ

é � 2 � G ë�� 2 I R�� G � 2 � 2 ISR�� G
é � 2 � G ë�� G I�� 2 � G � G I�� 2

í&Å/Ê�Ä�ÅGÓ�ÅGÚuÙ{Ó�ÅcÖ�ÅGÅ�Ê�ÄHÈ�Ê®ÆÕÅGÚuÊåØ*ÒKÆÕÊ�ÔÕÝKÆ©ÔÉÐGÈ�Ê�ÔÕÙ�ÍÜâ�à.Ê�Ä�Å�âKÔÕô{ÅYÐ[Ê¦Ù{ÓåÓwÙ{Ê�È�Ê¦ÅYÖ®ô{ÅYÐ[Ê¦Ù{ÓwÖ)Ï�ÿ�� òG¨Õ�Yò�� �
� jÉvYo Þ ��Ô©ØÇÔ©Æ©È�Ó|ÆÕà{ï=ÔÕÚ3×3Å�Ø*ÒHÆ©Ê�ÔÕÝKÆÕà�Ù�Í&Ê�ÄHÅÇÓwÔÕÛ�ÄpÊî×3ÅÇÓwÙ{Ê�È�Ê¦ÅXÏ�ÿ�� f�sKxajmòG¨Õ�Yò�� � j}vGo é Ö¦ÅGÅ �KÛ�õ
Ò�Ó�ÅÜþ�ë�Y

� 2 é � 2 � G ë I�� G � G é � 2 � G ë ISR�� 2
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��Ó�Ù�Ø Ê�Ä�ÅÇÝKÓ�Ù{Ý?ÅGÓ�Ê�ÔÕÅYÖ°Ù{Ú0Ê�Ä�Å�âKÔÕô{ÅYÐ[Ê¦Ù{Ó�� 2 � G ÔÕÊÜÔ©Ö°Ê�ÄHÅYÍùô{ÅGÓ�à7ÅYÈ{Ö¦à&Ê¦ÙrÖ�Ä�Ù�× Ê�ÄHÈ�Ê*È

Ó�Ù{Ê�È�Ê�ÔÕÙ�Í.Ù{ÚKÈcô{ÅYÐ[Ê¦Ù{Ó$N�Ê�Ä�Ó�Ù�Ò�Û�Ä.È{Í*È{ÍHÛ�ÆÕÅ�f^Ê¦Ù¯È^ô{ÅYÐ[Ê¦Ù{Ó$N��pÔ©ÖJÈ{Ð|ÄHÔÕÅGô{ÅYÎ�â�à°Ê�Ä�Å®Å-��ÒHÈ�Ê�ÔÕÙ�Í
N � I��RN À�

×cÄ�ÅGÓ�Å�� Ô©Ö.È ��ÒHÈ{ÍpÊ�ÔÕÊ à(×3Å�Ö�ÄHÈ{Æ©Æ3ÐGÈ{Æ©Æ®È ��
 � 
1� È{ÍHÎ(ÔÉÖ*ØÇÈ{ÎHÅ�Ò�Ý Ù{Ú/ÈðÖwÐGÈ{Æ©È�Ó*Ý=Æ©ÒHÖÜÈ
âKÔÕô{ÅYÐ[Ê¦Ù{Ó0Y

� I�Ð[Ù�Ö f
�
R � 2 � G ÖwÔ©Í

f
�

È{ÍHÎ À�áÔ©Ö3Ê�Ä�Å°Ö�È{Ø�Å¯Å[÷"ÝHÓ�ÅYÖ�Ö�Ô©Ù�Í�âKÒHÊ®×cÔÕÊ�ÄXÈ � �.ãÕÞ�Ã/ÄHÔ©Ö3ØÇÈYà�È�Ê	�KÓ|Ö¦Ê3Ö¦ÅGÅYØ-ÆÉÔÕú{Å^È*ÓwÈ�Ê�Ä�ÅGÓ
ÐGÒHØ*âSÅGÓ|Ö¦Ù�Ø�ÅÜÅ[÷"ÝHÓ�ÅYÖwÖ�ÔÕÙ�Í�Ê¦Ù�Î�ÅYÈ{ÆA×^ÔÕÊ�Ä�Ô©Í�Ù{ÓwÎ�ÅGÓ¯Ê¦Ù�ÐGÈ�Ó�Ó�à�Ù�ÒHÊ^È�ÖwÔ©Ø�ÝKÆÕÅ �"� Ó�Ù{Ê�È�Ê�ÔÕÙ�ÍTï
Ä�Ù�×)ÅGô{ÅGÓ*Ô©Ê¯Ê�ÒHÓwÍHÖ^Ù�Ò�Ê°Ê�ÄHÈ�Ê�ÔÕÊîÔ©ÖîÛ{ÅYÍ�ÅGÓwÈ{ÆÉÔ'&YÈ�âKÆÕÅ.Ê¦Ù�ÄHÔÕÛ�Ä�ÅGÓ°ÎHÔÉØ�ÅYÍHÖ�ÔÕÙ�ÍKÖcÈ{ÍHÎ7Ê�Ä�ÅGÓwÅGÚ}Ù{Ó�Å
ÄHÈ{Ö�ÅYÍ�Ù{Ó|Ø�Ù�ÒHÖ�Ý?Ù�×)ÅGÓYÞ
Ã/Ä�ÅîÈ�â?Ù�ô{Å°Å-��ÒHÈ�Ê�ÔÕÙ�ÍTï_N���I��RN À��ï"Ô©ÖGï"Ô©Í�ÚaÈ{Ð[ÊGï�Ê�Ä�ÅîÚuÙ{ÓwØ*ÒKÆ©ÈÜ×^ÄHÔ©ÐwÄXÔ©Ö0ÒHÖ¦ÅYÎ�Ê¦Ù�Ó�Ù{Ê�È�Ê¦Å

Èîô{ÅYÐ[Ê¦Ù{Ó®Ô©Í�È{Ípà.ÎHÔÉØ�ÅYÍHÖ�ÔÕÙ�Í°ñ*ÔÕÚH×)Å0Û{Ù°Ê¦Ù 2 õ ÎHÔ©Ø�ÅYÍHÖwÔÕÙ�ÍHÖGïOÊ�Ä�Å0Ó�Ù{Ê¦Ù{Ó�� ×cÔ©Æ©ÆpÓ�Ù{Ê�È�Ê¦Å�â�à*È{Í
È{Í�Û�ÆÕÅgf�Ô©ÍXÊ�Ä�Å°ÝKÆÉÈ{Í�Å°Î�ÅYÖ�Ð[ÓwÔÕâ?ÅYÎ�âpàXÈ�âKÔÕô{ÅYÐ[Ê¦Ù{ÓYÞHÃcÄ�ÅGÓ�ÅGÚuÙ{Ó�Å{ïHÈ{Æ©ÆS×3Å�ÍHÅGÅYÎ�Î�ÙÇÔ©Ö)Ó�ÅGÝKÆ©È{Ð[Å
Ê�Ä�Å/âKÔ©ô{ÅYÐ[Ê¦Ù{Ó � 2 � G â�à*Ê�ÄHÅ/âKÔÕô{ÅYÐ[Ê¦Ù{Ó3×cÄHÔ©Ð|ÄÇÎ�Åg�=Í�ÅYÖåÊ�Ä�Å/ÝKÆ©È{ÍHÅ�Ù{ÚSÓwÙ{Ê�È�Ê�ÔÕÙ�ÍTï�Ö¦ÅGÅ �KÛ�Ò�Ó�Å¯êpÞ
æ^ÍKÎÜÊ�ÄHÈ�ÊEÔ©ÖEÈ{Æ©Æ�Ê�Ä�ÅGÓwÅ3Ô©ÖJÊ¦Ù¯ÔÕÊAñ°ÒKÖ�Ô©Í�Û�Ê�ÄHÔÉÖAô{ÅGÓ�àÜÖwÔ©Ø�ÝKÆÕÅCÅ[÷"ÝHÓ�ÅYÖwÖ�ÔÕÙ�Í�×)ÅW�=ÍHÎ°Ê�ÄHÈ�ÊE×)Å)ÐGÈ{Í
Í�Ù{Ê/Ù�ÍHÆ©à�Ó�Ù{Ê�È�Ê¦Å.ô{ÅYÐ[Ê¦Ù{ÓwÖGï=âKÒ�Ê/È{Æ©Ö�ÙÇâKÔÕô{ÅYÐ[Ê¦Ù{ÓwÖ^È{ÍHÎ�ÄHÔ©Û�Ä�ÅGÓ�Û{ÓwÈ{Î�Å �pÒHÈ{ÍpÊ�ÔÕÊ�ÔÕÅYÖYÞHÃJÙ�ÐGÈ�ÓwÓ�à
Ù�Ò�Ê¯Ó�Ù{Ê�È�Ê�ÔÕÙ�ÍHÖ¯Ô©Í 2 � Ô©Í�È�ØÇÈ{ÍHÍ�ÅGÓ^×cÄHÔ©Ð|Ä�Å[÷"Ê¦ÅYÍHÎ�ÅYÎðÊ�Ä�Å�Ð[Ù�ÍHÐ[ÅGÝHÊ�Ö¯×3Å.ÒHÍHÎ�ÅGÓ|Ö¦Ê¦ÙpÙ"Î�ÔÉÍ
�"�á×0È{Ö�È*ÝHÓ�Ù{âKÆÕÅYØ � È{Ø�Ô©ÆÕÊ¦Ù�Í�Ö¦Ê¦ÓwÒ�Û{Û�Æ©ÅYÎ�×cÔ©Ê�Ä�ÚuÙ{Ó)Ø�È{Í�à�à{ÅYÈ�ÓwÖ0È{ÍHÎ�=ÍHÈ{Æ©ÆÕà�ÝHÓwÙ�ÎHÒKÐ[ÅYÎTï
È{ÖÜÄHÔÉÖ¯Ö�Ù�Æ©Ò�Ê�ÔÕÙ�ÍTï?Ê�Ä�Å � �Hf{x o[iksHjm��s�v Þ ø Í7ÚaÈ{Ð[ÊGïJÊ�ÄHÅ�ÅYÆÕÅYØ�ÅYÍpÊ�Ö�Ù{Ú � È{ØÇÔÉÆÕÊ¦Ù�ÍTãäÖ���ÒHÈ�Ê¦ÅGÓwÍHÔÕÙ�Í
È{ÆÕÛ{ÅGâHÓwÈ�È�Ó�Å�Í�Ù{Ê�ÄHÔ©ÍHÛ�Ù{Ê�Ä�ÅGÓ/Ê�ÄHÈ{Í�ÅYÆÕÅYØ�ÅYÍpÊ�È�Ó�à�â=ÔÕô{ÅYÐ[Ê¦Ù{ÓwÖ é Ý=Æ©È{Í�ÅYÖ|ë|Þ

� ÈYô"Ô©Í�Û�Ê�ÄHÔ©Ö¯ô{ÅGÓ�à7Ö�Ô©Ø�Ý=ÆÕÅ*Ô©ÎHÅYÈ�Ù{Ú0È i¡�{x��{i ×^ÄHÔ©ÐwÄrÝ?ÅGÓ�ÚuÙ{ÓwØÇÖ¯Ó�Ù{Ê�È�Ê�ÔÕÙ�ÍKÖî×3Å�ÐGÈ{Í&Û�ÔÕô{Å
È{ØÇÈ=&YÔ©Í�Û�Æ©à�Ö�Ô©Ø�Ý=ÆÕÅ/Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔÉÐ^Ô©ÍpÊ¦ÅGÓ�ÝHÓwÅGÊ�È�Ê�ÔÕÙ�ÍHÖ)Ù{ÚJØÇÈ{ÍpàÇÙ{Ê�Ä�ÅGÓ�×^Ô©Ö¦Å^Ð[Ù�ØÇÝKÆ©Ô©ÐGÈ�Ê¦ÅYÎ�KÅYÆ©ÎKÖ
ñXÖ¦Ù�Ø�ÅÜÅ[÷"È{Ø�Ý=ÆÕÅYÖ/È�Ó�Å°Û�ÔÕô{ÅYÍ�â?ÅYÆÕÙ�×�Þ

�	�,+ ) ��" $ 4 6� � 6 4 ��$WT#$ � �
��Ý?ÅYÐGÔ©È{Æ°ÓwÅYÆ©È�Ê�ÔÕô"ÔÕÊ à�×0È{ÖðÔ©ÍpÊ¦Ó�Ù"ÎHÒHÐ[ÅYÎ ÔÉÍ�ËYÏ�ÿ [ È{ÍHÎáÄ�ÅGÓ|È{Æ©Î�ÅYÎ Ê�Ä�ÅÑâ?ÅGÛ�Ô©ÍHÍHÔ©ÍHÛ Ù{ÚÇÈ

Í�ÅG× ÅGÓwÈ Ô©Í	ÝKÄpà"Ö�Ô©ÐGÖGö3Ê�Ä�ÅrÎHÅGÝKÈ�Ó�Ê�Ò�Ó�ÅðÚ}ÓwÙ�Ø+Ê�Ä�ÅrÝKÒ�ÓwÅYÆÕà�ÐGÆ©È{Ö�Ö�Ô©ÐGÈ{Æ^Ó�ÅGÛ�Ô©ØÇÅðÙ{Ú 1^ÅG×/Ê¦Ù�õ
������������������� �"!#�"$&%(')��*+%��-,.�-/103254�4�687
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ÍHÔ©È{ÍrÝKÄpà�ÖwÔ©ÐGÖGÞ ø Í7Ö¦Ý?ÅYÐGÔ©È{ÆEÓ�ÅYÆÉÈ�Ê�ÔÕô�Ô©Ê à é �3
¯ëc×3ÅÇÎHÅYÈ{Æµ×cÔÕÊ�Ä7È ��õ ÎHÔ©Ø�ÅYÍKÖ�ÔÕÙ�ÍHÈ{ÆEÖ¦ÝKÈ{Ð[Å{öTÊ�Ä�Å
Ê�Ä�Ó�ÅGÅÜÎKÔ©Ø�ÅYÍHÖ�Ô©Ù�ÍHÖ®Ù{ÚµÙ{ÓwÎKÔ©ÍHÈ�Ó�à�#3ÒHÐGÆ©Ô©ÎHÅYÈ{Í�Ö¦ÝKÈ{Ð[Å{ïKÈ{ÍHÎ�Ê�Ô©Ø�Å{Þ �"Ò�ÝKÝSÙ�Ö�Å^×)ÅÜÄHÈ�ô{Å*È�Ö¦Ê�ÈOõ
Ê�ÔÕÙ�ÍHÈ�Ó�à�Ù{âKÖ¦ÅGÓ�ô{ÅGÓ0×cÔÕÊ�Ä�×cÄ�Ù�Ø ×3Å°ÐGÈ{Í�È{Ö�Ö¦Ù"ÐGÔ©È�Ê¦ÅîÐ[ÙpÙ{Ó|ÎHÔ©ÍHÈ�Ê¦ÅYÖ)Ù{ÚJÖ¦Ý=È{Ð[Å¯È{ÍHÎXÊ�Ô©ØÇÅ{ï�Ê�ÄHÔ©Ö
Ù{âKÖ¦ÅGÓ�ô{ÅGÓ.×cÔ©ÆÉÆµÙ{âKÖ¦ÅGÓ�ô{ÅXÅGô{ÅYÍ�Ê�Ö.ÚuÓ�Ù�Ø6ÄKÔ©Ö v���f�ò|oYxaj}g�o Ý?Ù�Ö�ÔÕÊ�Ô©Ù�ÍTÞ 1cÙ�× ÖwÒ�ÝHÝ?Ù�Ö¦Å�Ê�ÄHÈ�Ê.×3Å
ÄHÈYô{Å°È{Í�Ù{Ê�ÄHÅGÓ)Ù{â=Ö¦ÅGÓ�ô{ÅGÓ0Ê¦ÓwÈYô{ÅYÆÉÆ©Ô©Í�Û.È�Ê0È*ô{ÅYÆÕÙ"ÐGÔÕÊ à���ñÇÄ�Å¯Ê¦ÙpÙ.×cÔ©Æ©ÆHÙ{âKÖ¦ÅGÓ�ô{ÅîÅGô{ÅYÍpÊ�Ö0Ú}Ó�Ù�Ø
ÄHÔ©Ö°Ð[Ù�ÍpÊ�Ô©Í�Ò�Ù�ÒHÖ�ÆÕà7ÐwÄKÈ{Í�Û�Ô©Í�Û�Ö¦Ý=È{Ð[ÅGÊ�Ô©Ø�ÅÇÝ?Ù�Ö�ÔÕÊ�Ô©Ù�ÍTÞTÃ/Ä�Å�ÝHÓ�Ù{â=ÆÕÅYØ Ù{Ú�Ä�Ù�×�Ê�ÄHÅÇÊ ×)Ù�Ù{â�õ
Ö¦ÅGÓ�ô{ÅGÓwÖÜÝ?ÅGÓwÐ[ÅYÔÕô{ÅÇÎHÔbè?ÅGÓ�ÅYÍpÊ°ÅGô{ÅYÍ�Ê�Ö*Ô©Ö°Ó�ÅYÆÉÈ�Ê�ÔÕô{ÅYÆÕàrÅYÈ{Ö¦à7×cÄ�ÅYÍ7Ê�Ä�ÅÇÖ¦Ý?ÅGÅYÎTï� �� ïMÔ©Ö°Ö�ØÇÈ{Æ©Æ�Þ
^0Ò�ÊGïC×cÄ�ÅYÍ� ��MÈ�ÝHÝHÓ�Ù�È{Ð|Ä�ÅYÖ�Ê�Ä�Å�Ö¦Ý?ÅGÅYÎ Ù{Ú^Æ©Ô©Û�Ä�ÊGï��OïåÈ{ÍHÎ ×3Å�È{ÎHÎ�Ô©Í Ê�Ä�Å�ÚaÈ{Ð[Ê�Ê�ÄHÈ�Ê��
Ø*ÒKÖ¦Ê*â?Å�Ð[Ù�ÍHÖ¦Ê�È{ÍpÊ $7� 4 � �  ��4- � ïMÊ�Ä�Å�ØÇÈ�Ê�Ä�ÅYØÇÈ�Ê�ÔÉÐGÖ�Ô©Ö*ÍHÙrÆÕÙ�ÍHÛ{ÅGÓ�Ö�Ù7Ö�Ê¦ÓwÈ{ÔÕÛ�ÄpÊ¦Ú}Ù{Ó¦õ
×)È�Ó|ÎTÞ®ç)Ù�Í�ô{ÅYÍpÊ�ÔÕÙ�ÍHÈ{ÆÉÆÕà{ïµÙ�Í�Å�ÐGÈ{Í�Î�ÅGÓwÔÕô{Å�È7Ð[ÙpÙ{ÓwÎKÔ©ÍHÈ�Ê¦Å�Ê¦ÓwÈ{ÍHÖ¦ÚuÙ{ÓwØÇÈ�Ê�Ô©Ù�ÍÑâ?ÅGÊ�×3ÅGÅYÍ�Ê�Ä�Å
Ú}Ó|È{Ø�ÅYÖîÙ{ÚåÊ�Ä�Å�Ê ×)Ù�Ù{âKÖ¦ÅGÓwô{ÅGÓwÖGïTÈ{ÍHÎrÊ¦Ù�Ø�Ù�ô{Å�â?ÅGÊ�×3ÅGÅYÍ7Ê�Ä�ÅYÖ�Å.Ê�×3Ù�ÚuÓwÈ{Ø�ÅYÖ¯×)ÅÇÈ�ÝHÝKÆÕà�È
ØÇÈ�Ê¦ÓwÔb÷�Ê¦ÓwÈ{ÍKÖ¦Ú}Ù{Ó|ØÇÈ�Ê�ÔÕÙ�Í�ú"Í�Ù�×^Í�È{ÖcÈ�� 
1��� ������� 
	
1� � ÞTì¯ÅGÙ�Ø�ÅGÊ¦ÓwÔ©Ð*È{ÆÕÛ{ÅGâHÓwÈÇÝHÓ�Ù�ô"Ô©Î�ÅYÖ
ÒHÖ¯×cÔÕÊ�ÄrÈXâSÅYÈ{ÒHÊ�ÔÕÚuÒKÆ©ÆÕà�Ö�Ô©Ø�ÝKÆ©Å�×)È�àðÙ{Ú3Î�ÅYÈ{Æ©Ô©Í�Û�×cÔÕÊ�ÄrÖ¦Ý?ÅYÐGÔ©È{ÆMÓ�ÅYÆ©È�Ê�ÔÕô"Ô©Ö¦Ê�Ô©ÐÜÊ¦ÓwÈ{ÍHÖ¦ÚuÙ{ÓwØÇÈOõ
Ê�ÔÕÙ�ÍHÖ)ÒHÖ�Ô©ÍHÛÜÍ�Ù{Ê�ÄHÔ©ÍHÛ�Ù{Ê�Ä�ÅGÓ0Ê�ÄHÈ{Í�Ê�Ä�ÅcÚuÙ{ÓwØ.ÒHÆ©È�ÚuÙ{Ó)Ó�Ù{Ê�È�Ê�ÔÕÙ�ÍHÖ0ÎHÔ©ÖwÐGÒHÖ�Ö¦ÅYÎÇÈ�â?Ù�ô{Å{ï"ÍKÈ{Ø�ÅYÆÕà
N�� I �RN À� é � ÅYÖ¦Ê¦ÅYÍ�ÅYÖ�ËYÏ{þ{þ�ï3ìîÒHÆ©Æ oGx�f�¨ Þ�ËYÏ{Ï 2 ë|Þ %îÒ�Ó.Ö¦ÝKÈ{Ð[Å�Í�Ù�×-ÄHÈ{Ö ��õ ÎHÔÉØ�ÅYÍHÖ�ÔÕÙ�ÍKÖ
È{ÍHÎ&Ù�Ò�ÓÜâKÈ{Ö�Ô©Öîô{ÅYÐ[Ê¦Ù{ÓwÖ*È�Ó�ÅÇÊ�Ä�Å�Ê�ÄHÓ�ÅGÅ�Ö¦ÝKÈ{Ð[ÅÇÎKÔÕÓ�ÅYÐ[Ê�ÔÕÙ�ÍHÖ°È{ÍKÎ&Ù�Í�Å�Ê�Ô©Ø�ÅÇÎKÔÕÓ�ÅYÐ[Ê�ÔÕÙ�ÍTöTÆÕÅGÊ
ÒHÖÜÐGÈ{ÆÉÆCÊ�Ä�ÅYÖ¦Å�âKÈ{Ö�Ô©Ö°ô{ÅYÐ[Ê¦Ù{Ó|Ö�� . <�� 2 <�� G <��	�OÞ ^)ÅYÐGÈ{ÒHÖ¦ÅX×)Å�ÄHÈYô{Å �ðÎKÔ©Ø�ÅYÍHÖ�Ô©Ù�ÍHÖ¯×3ÅXÄHÈYô{Å
þ�âKÔÕô{ÅYÐ[Ê¦Ù{Ó|Ö é Ê�Ä�Å°Ê�Ä�Ó�ÅGÅ�Ö�ÝKÈ�Ê�Ô©È{Æ?âKÔÕô{ÅYÐ[Ê¦Ù{Ó|Ö�ÝKÆ©ÒHÖ)Ê�Ä�ÅÜâKÔÕô{ÅYÐ[Ê¦Ù{ÓwÖ/Ø�È{Î�Å�Ò�Ý�Ù{ÚµÖ¦ÝKÈ{Ð[Å[õ�Ê�Ô©Ø�Å
�äÝKÆ©È{Í�ÅYÖYã ë|ÞMÃ/Ä�Å��JÙ{Ó�ÅYÍpÊ &�â?Ù�Ù�Ö¦Ê�Ê�Ò�ÓwÍKÖ°Ù�Ò�Ê�Ê¦ÙðâSÅ�Ö�Ô©Ø�ÝKÆ©àðÈ�ÓwÙ{Ê¦Ù{Ó �-×cÄKÔ©ÐwÄ&Ê�È�ú{ÅYÖ.Ê�Ä�Å
Ê�Ô©Ø�Å�ÈO÷"ÔÉÖ*Ê¦ÙùÈ7ÎHÔÕèSÅGÓ�ÅYÍpÊ.ÝSÙ�ÖwÔÕÊ�ÔÕÙ�Í(ÔÉÍ �?�ýñ ��� . À��ïµÖ¦ÅGÅ �KÛ�Ò�Ó�Å�Ì�Þ ��Ù�ïµÔ©Í�È{ÍÑÅYÆ©ÅGÛ�È{Í�Ê
Ð[ÙpÙ{Ó|ÎHÔ©ÍHÈ�Ê¦Å[õ�ÚuÓ�ÅGÅX×)È�à(×)ÅXÈ�Ó�Å�È�âKÆÕÅ�Ê¦ÙðÛ�Ô©ô{Å�Ê�Ä�ÅXÊ¦ÓwÈ{ÍHÖ�Ú}Ù{ÓwØ�È�Ê�ÔÕÙ�ÍHÖ�Ù{Ú � 
 È{ÍÑÔ©ÍpÊ�ÒHÔÕÊ�Ô©ô{Å
Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©Ð�ØÇÅYÈ{ÍHÔ©Í�Û�Þ{æ¯Æ©Æ�Ê�ÄHÅ0ÒKÖ�ÒHÈ{ÆpÓ�ÅYÖ�ÒHÆÕÊ�ÖEÙ{Ú%� 
�Ú}Ù�ÆÉÆÕÙ�×�ô{ÅGÓ�à �pÒKÔ©Ð�ú"ÆÕà°ÚuÓ�Ù�Ø Ê�ÄHÔ©ÖEÖ¦Ê�È�Ó�Ê¡õ
Ô©Í�Û�Ý?Ù�Ô©ÍpÊGÞ �HÙ{ÓÜÅ[÷�È{Ø�ÝKÆÕÅ{ïTÊ�Ä�ÅÇÐ[Ù�ØÇÝKÆ©Ô©ÐGÈ�Ê¦ÅYÎ7ÚuÙ{ÓwØ.ÒHÆ©È�Å�Ú}Ù{ÓÜÊ�Ä�Å�Ê¦ÓwÈ{ÍHÖ¦ÚuÙ{ÓwØÇÈ�Ê�Ô©Ù�Í7Ù{Ú3Ê�Ä�Å
ÅYÆÕÅYÐ[Ê¦ÓwÔ©Ð é�� ë^È{ÍHÎðØ�È�Û�Í�ÅGÊ�Ô©Ð é�� ë �KÅYÆÉÎHÖcÒHÍKÎ�ÅGÓ¯È �AÙ{ÓwÅYÍ�Ê &�â?ÙpÙ�Ö�Ê¯È�Ó�Å.Ó�ÅGÝKÆÉÈ{Ð[ÅYÎðâ�à�Ê�Ä�Å
é Ø*ÒKÐwÄ�ÖwÔ©Ø�ÝKÆÕÅGÓY
 ëåÓwÅYÖ�ÒHÆÕÊ
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ø Í(Í�Ù�Í"õ�ÓwÅYÆ©È�Ê�ÔÕô"Ô©Ö¦Ê�Ô©Ð ��ÒHÈ{ÍpÊ�ÒHØ ØÇÅYÐwÄHÈ{ÍHÔÉÐGÖ�Ê�Ä�ÅGÓ�ÅXÈ�Ó�Å�Ô©Ø�Ý?Ù{Ó�Ê�È{ÍpÊ �pÒKÈ{Í�Ê�ÔÕÊ�Ô©ÅYÖ�ú"Í�Ù�×cÍ

È{Ö �cf��"¨ jJv��=jus=��i|v ñ�ÒHÖ�Ô©Í�Û°Ê�ÄHÅYÖ¦Å^Ö¦Ý=Ô©Í�Ù{ÓwÖC×)Å^È�ÓwÅ^È�âKÆÕÅcÊ¦ÙÜ×/ÓwÔ©Ê¦ÅcÎ�Ù�×^Í�È{Í�Å-�pÒHÈ�Ê�Ô©Ù�Í é Ê�Ä�Å
�/f��"¨ j¯o � �Hf{xaja�{s ëî×cÄKÔ©ÐwÄ7Û{Ù�ô{ÅGÓwÍHÖ*Ê�Ä�ÅÇâ?ÅYÄHÈYô"ÔÕÙ�Ò�Ó°Ù{Ú�È1��ÒHÈ{ÍpÊ�ÒHØ Ø�ÅYÐ|ÄHÈ{ÍHÔ©ÐGÈ{Æ3Ö¦Ê�È�Ê¦Å�ÔÉÍ
Ö¦Ù�Ø�Å°Å[÷"Ê¦ÅGÓwÍHÈ{Æ �=ÅYÆ©ÎTÞ"Ã/Ä�ÅîÅ-�pÒKÈ�Ê�ÔÕÙ�Í�Ô©Ípô{Ù�ÆÕô{ÅYÖ ��ÒHÈ{Í�Ê�Ô©Ê�ÔÕÅYÖ�ÐGÈ{Æ©ÆÕÅYÎ v �=j}sù�|�Ho[i¦f{x���i|v ×^ÄHÔ©ÐwÄ
È�Ó�Å/Ð[Ù�Ípô{ÅYÍ�Ê�ÔÕÙ�ÍKÈ{Æ©ÆÕà*Ö�ÅGÅYÍ�È{ÖCÐ[Ù�Ø�ÝKÆÕÅGÊ¦ÅYÆÕà.ÎHÔbè?ÅGÓ�ÅYÍpÊMÅYÍpÊ�ÔÕÊ�ÔÕÅYÖµÊ¦Ù°Ê�Ä�Å v[x�f{x okv Þ��^Ö�ÔÉÍ�Û^Ê�ÄHÅ 2 �
Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©ÐîÈ{ÆÕÛ{ÅGâKÓwÈ�×)Å¯È�ÓwÅ¯È�âKÆ©ÅcÊ¦Ù.×/ÓwÔÕÊ¦ÅcÎHÙ�×cÍ�Ê�Ä�Å¯Å-�pÒHÔ©ôOÈ{ÆÕÅYÍpÊ®Ê¦Ù.Ê�Ä�Å �EÈ{ÒKÆ©ÔHÅ-��ÒHÈ�Ê�ÔÕÙ�Í
×cÄ�ÅGÓ�Å)Ê�Ä�Å0Ù{Ý?ÅGÓwÈ�Ê¦Ù{ÓwÖµÈ{ÍHÎ�Ö¦Ê�È�Ê¦ÅYÖCÈ�Ó�Å�È{Æ©ÆpÓ�ÅYÈ{Æbõ Ö�ÝKÈ{Ð[Å�Ø*ÒHÆ©Ê�ÔÕô{ÅYÐ[Ê¦Ù{ÓwÖJñÜÔ©ÍHÎ�ÅGÅYÎ*Ê�Ä�Å0Ö¦ÝKÔ©Í�Ù{Ó|Ö
â?ÅYÐ[Ù�Ø�Å�Ó�Ù{Ê¦Ù{ÓwÖcÙ{ÚMÊ�ÄHÅ�Ê à�Ý?Å°×3ÅÜÄKÈYô{Å*ÎKÔ©Ö�ÐGÒHÖ�Ö�ÅYÎ�ÅYÈ�Ó|Æ©ÔÕÅGÓYÞ
1^Ù�×�ïAÊ�ÄHÅ�Å[÷�Ê¦ÅYÍHÖwÔÕÙ�Í&Ê¦Ù i�o[¨Õf{xajut�j}vkxajmò � �Hf�sKxa�"g g�o�òG¤�f�sHjmò[v Ô©ÖîÅYÈ{Ö¦à{ÞCç)Ù�Ípô{ÅYÍ�Ê�ÔÕÙ�ÍKÈ{Æ©ÆÕà

Ê�ÄHÔ©Ö.Ô©ÖÜÎHÅYÖ�Ð[ÓwÔÕâ?ÅYÎùâ�à&Ê�Ä�Å �îÔÕÓwÈ{Ð�È{Æ©Û{ÅGâHÓwÈ"ïE×cÄ�ÅGÓ�Å�Ê�Ä�Å ~Üjui¡f�ò�o � ��f�xaja��s È�Û�È{ÔÉÍ(Ê¦ÅYÆ©ÆÉÖ*ÒHÖ
È�â?Ù�Ò�Ê�Ê�Ä�Å7Ö¦Ê�È�Ê¦ÅrÙ{Ú°Ê�Ä�ÅrÝKÈ�Ó�Ê�Ô©ÐGÆÕÅðÔ©ÍVÈ{Í;Å[÷�Ê¦ÅGÓ|ÍHÈ{Æ �=ÅYÆ©ÎTÞ®Ã/ÄKÔ©ÖÇÊ�Ô©ØÇÅ�×3Å7ÒHÖ¦ÅðÊ�Ä�Å �?�
Ö¦ÝKÈ{Ð[Å[õ�Ê�Ô©ØÇÅ�Û{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©Ð�È{ÆÕÛ{ÅGâHÓ|ÈrÈ{ÍKÎÑÙ�ÍKÐ[Å�È�Û�È{Ô©Í�Ê�Ä�Å � f�t�oE�|�"s=ò�xaja��s Ô©ÍÑÐ[Ù�Ípô{ÅYÍpÊ�ÔÕÙ�ÍHÈ{Æ
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� . ïAÄHÈ{Öîâ?ÅGÅYÍ7Ó�Ù{Ê�È�Ê¦ÅYÎ(Ê¦Ù�ïT×3ÅÇÐGÈ{ÍùÝKÆÕÙ{Ê�Ö¦Ê¦Ó�ÅYÈ{Ø�Æ©Ô©Í�ÅYÖ é Æ©Ô©ÍHÅYÖ^×^ÄHÔ©ÐwÄ7Û�Ô©ô{Å�Ê�Ä�ÅÇÎHÔÕÓ�ÅYÐ[Ê�Ô©Ù�Í
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Å[èSÅYÐ[Ê¯ÐGÈ{Æ©ÆÕÅYÎ �  �B� � 6767$ � '�×^ÄHÔ©ÐwÄ�ÔÉÖ0Ù{ÚEÚaÒHÍHÎKÈ{Ø�ÅYÍ�Ê�È{ÆTÔÉØ�Ý?Ù{Ó�Ê�È{ÍHÐ[Å�Ô©Í�ØÇÈ{ÍpàXÙ{ÚMÊ¦Ù"ÎHÈYàSãäÖ
Ö¦ÅYØÇÔ©Ð[Ù�ÍKÎHÒHÐ[Ê¦Ù{Ó*ÎHÅGô�Ô©Ð[ÅYÖYÞ � Ù�×)ÅGô{ÅGÓYïµ×cÄ�ÅYÍ&×)Å�È{Ö¦ú&Ê�ÄHÅ�È�ÝHÝKÈ�ÓwÅYÍ�Ê�ÆÕà7Ù{â�ô�Ô©Ù�ÒHÖ ��Ò�ÅYÖ¦Ê�ÔÕÙ�Í
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�=ÍHÎ�Ä�Ù�×ýØ*ÒHÐ|Ä�Ê�Ô©Ø�Å�Ê�Ä�ÅGàÑÓ�ÅYÈ{Æ©ÆÕàÑÖ¦Ý?ÅYÍHÎ�Ô©ÍHÖ�Ô©ÎHÅ�Ê�Ä�Å�âKÈ�Ó�Ó|ÔÕÅGÓYÞ 1cÙ{ÊÇÊ¦Ù�Ù&ÚaÈ�ÓÇÔ©Í�Ê¦Ù7Ê�Ä�Å
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Ô©ÍHÐGÔ©ÎHÅYÍ�Ê^Ù�ÍrÈ�âKÈ�Ó�Ó|ÔÕÅGÓcÙ{Ú®ÄHÅYÔÕÛ�Ä�Ê�ËGÿ�Å � È{ÍKÎ�×cÔÉÎ�Ê�Ä [��� È{Ö¯ÎHÅGÝKÔ©Ð[Ê¦ÅYÎrÈ�âSÙ�ô{Å{Þ ø ÊîÐGÈ{Írâ?Å
Ö¦ÅGÅYÍÑÊ�ÄHÈ�Ê�Ê�Ä�Å�ÝKÈ�Ó�Ê�Ô©ÐGÆÕÅÇÖ�Ê¦Ó�ÅYÈ{ØÇÆ©Ô©ÍHÅYÖ v|¨Õ� � ��� ×cÄHÔÉÆ©Ö¦Ê°Ô©Í&Ê�Ä�Å�âKÈ�Ó�ÓwÔÕÅGÓ�ÞAÃ/ÄHÔ©Ö�ÔÉÖ�Ô©ÍùÐ[Ù�Í"õ
Ê¦ÓwÈ{Ö¦Ê°Ê¦Ù�Ö�Ù�Ø�Å�Ó�ÅYÐ[ÅYÍpÊÜÎHÔ©Ö�ÐGÒKÖ�Ö�ÔÕÙ�ÍHÖcÙ{Ú)ÖwÒ�Ý?ÅGÓwÆ©ÒHØÇÔÉÍHÈ{ÆTô{ÅYÆÕÙ"ÐGÔÕÊ�ÔÕÅYÖî×cÔ©Ê�ÄHÔ©ÍrÖ�ÒHÐwÄùâKÈ�Ó�ÓwÔÕÅGÓ|ÖGï
×cÄHÔ©Ð|Ä�ÄHÈYô{Å�âSÅGÅYÍ�ÔÉÍ�Ú}ÅGÓwÓ�ÅYÎ Ú}Ó�Ù�Ø Ê�ÄHÅ�Å[÷�Ý?ÅGÓwÔ©ØÇÅYÍ�Ê�È{Æ©Æ©àùÙ{âKÖ¦ÅGÓ�ô{ÅYÎ	ÚuÈ{Ð[ÊÇÊ�ÄKÈ�Ê�ÝKÈ�Ó�Ê�Ô©ÐGÆÕÅYÖ
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Ê�ÄHÈ�Ê�ÔÕÊîÔ©Ö¯ÝKÈ�Ó�Ê�Ô©ÐGÆ©ÅYÖ^Í�ÅYÈ�Ó°Ê�ÄHÅ.ÚuÓ�Ù�ÍpÊîÙ{Ú®Ê�Ä�Å�×0ÈYô{ÅGÝKÈ{Ðwú{ÅGÊGïM×cÄKÔ©ÐwÄrÈ{ÆÕÓ�ÅYÈ{Î�àðÄHÈYô{ÅÇÈ�Ä�ÅYÈ{Î
Ö¦Ê�È�Ó�ÊGïH×^ÄHÔ©ÐwÄ�È�Ó�Å°Ê¦ÓwÈ{ÍHÖ�Ø�ÔÕÊ¦Ê¦ÅYÎ�È{ÍHÎ�È�â=ÆÕÅ°Ê¦ÙÇÓ�ÅYÈ{Ð|Ä�Ê�Ä�Å�Ê�È�ÓwÛ{ÅGÊ Z Þ

�	� S Q�Z Q � S`R [�R5Z3S`Q � 2 S`I � IMS`R�S���K)S : 7gP��aI(9�S��gR#P 7�[`[`R � S`L J 9 KMZ5�gQ�I � K(+gL�R#KM[`R5K I(9�� ! ����^ !�� ' %�� � %�� %5&	�#Q�Z +�KMZ�R86
I � S5�gR#P I � P R X�S�Z I(9kQ,: K(2�Q � KM[�J S`Q,:HR�


������������������� �"!#�"$&%(')��*+%��-,.�-/103254�4�687



ü qEsHj �0o�l�¥Af�s�n{�HfYnpo��G��i.xu¤"o*�p�Ov[x¯eåoGsKxa�"i|y Ë 2

�����	�J
� e 	0���+5 
� :�� � � 3 � <B6�72@ : 
 5 � D�� � <�� � 3 �;
��C ��� ��� � 3�D � ? � 3+5$6�3 : � :�
E
���;
 � � 3 �;
��C e 	 � ��� ��� � <B5@ �
? � < 5 : 3 D � � � 3
	 3 � < 5 
 6 � <�� � 3#5@ � ? �G
� D;5 � 6	3g6�7 5 
 : 4 � � : 3 ?R5@ ���2:�
E
���;
�� < � � 5  �>� 3
�� 	 : 32?��� � �
� : 
 5 � D � � < < 5 :�
 5 6 � 5 : 5 ? ��� � 
� 3+5 @ 6�< � 5 � 6�3 <  H� 5@ � 3U5@ �2 �: 4 � @ : D A � 5 = � � � � < 5 
 : 5 � ? �0C 5@ � < @ 
� : ?U6�7�� � 3 � <
: � 6�3 � 5@ � �����He 	 : ��� <>� � :�
 5 � D�� � <93 � : 
 5@ � 7 
 6�3+5 6�7 5@ �  �: 4 � @ : D A � 5 :�
� 5 
 : 3 < �X� 5E5 � ?  @ �;
�>: < 5@ 6	< �
3 � :�
 5@ � �2: D AS:�
� 
��� � D;5 � ? �

� � � ��4 T#$ � �

#®Æ©ÅYÐ[Ê¦Ù�ØÇÈ�Û�Í�ÅGÊ�Ô©Ö�Ø Ô©Ö�È n�f���npo*xu¤"ow��iky Þ=æáÛ�È{Ò�Û{Å°Ê�ÄHÅGÙ{Ó�à�Ù"ÐGÐGÒ�ÓwÖ�Ô©ÚA×3Å�Ö�Ê�ÔÕÝKÒHÆ©È�Ê¦ÅîÊ�ÄHÈ�Ê
Û�ÆÕÙ{âKÈ{Æ�Ö¦à"ØÇØ�ÅGÊ¦Ó|ÔÕÅYÖCØ*ÒKÖ¦ÊåÈ{Æ©Ö¦Ùîâ?ÅYÐ[Ù�Ø�Å/ÆÕÙ"ÐGÈ{Æ�Ö¦à"ØÇØ�ÅGÊ¦ÓwÔÕÅYÖ é ÔÉÍ�ÅYÆÕÅYÐ[Ê¦Ó�Ù�ØÇÈ�Û�Í�ÅGÊ�ÔÉÖ�Ø Ê�Ä�ÅYÖ¦Å
Ö¦à"ØÇØ�ÅGÊ¦ÓwÔÕÅYÖ�È�ÓwÅÜÐGÈ{Æ©ÆÕÅYÎ �K¤"fOvGo*i¦�{x�f{xajm��s�v ë)ñ�Ê�Ä�ÅÜÝHÓwÔ©Ð[ÅîÙ�Í�Å�ÄHÈ{Ö/Ê¦Ù�ÝKÈYàXÊ¦Ù�È{ÐwÄKÔÕÅGô{Å�Ê�ÄHÔ©Ö
Ô©ÖµÊ�Ä�Å/Ô©ÍpÊ¦Ó�Ù"ÎHÒHÐ[Ê�ÔÕÙ�Í.Ù{Ú �[�{i¡òkokv Þ ø Í�Û{ÅGÙ�Ø�ÅGÊ¦Ó|Ô©Ð/È{ÆÕÛ{ÅGâHÓ|È"ï{Û{ÓwÈYô"ÔÕÊ à�ÐGÈ{ÍÇÈ{ÆÉÖ¦Ù°â?Å)ÓwÅGÛ�È�ÓwÎ�ÅYÎÇÈ{Ö
È�Û�È{Ò�Û{Å¯Ê�Ä�ÅGÙ{Ó�à{ï"È{ÍHÎ�Ä�ÅGÓ�ÅcÊ�ÄHÅ^Ö¦à"ØÇØ�ÅGÊ¦ÓwÔ©ÅYÖ®È�Ó�Å¯Ø*ÒHÐ|Ä�ÅYÈ{ÖwÔÕÅGÓ®Ê¦Ù�ÒHÍHÎ�ÅGÓ|Ö¦Ê�È{ÍHÎTÞ �"ÒHÝHÝ?Ù�Ö¦Å
×3Å�Ó�Å-�pÒKÔÕÓ�ÅXÊ�ÄHÈ�ÊÇÝKÄpà�ÖwÔ©ÐGÖ�È�Ê�È{Æ©Æ)Ý?Ù�Ô©ÍpÊ�Ö�Ù{Ú¯Ö¦Ý=È{Ð[ÅGÊ�Ô©Ø�Å�Ô©Ö�ÔÉÍ�ô�È�ÓwÔ©È{ÍpÊ�ÒHÍHÎ�ÅGÓ�È�Ó�âKÔ©Ê¦ÓwÈ�Ó�à
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Ê¦Ù �JÙ{Ó�ÅYÍ�Ê &ðâ?ÙpÙ�Ö¦Ê�Ökë�ñ Ê�Ä�Å npf���npog�)o[¨Õl ×cÄHÔ©Ð|Ä�Ó�ÅYÖ�ÒHÆÕÊ�ÖÇÚ}Ó�Ù�Ø+Ö�ÒHÐwÄ;È&Ó�Å-��ÒHÔÕÓ�ÅYØÇÅYÍ�ÊÇÔ©Ö
Ê�Ä�Å�Û{ÓwÈ�ô�Ô©Ê�È�Ê�ÔÕÙ�ÍHÈ{Æ �KÅYÆÉÎTÞ�æ Ð[Ù�ÍKÖ¦Å-�pÒHÅYÍHÐ[Å�Ù{ÚEÊ�ÄHÔ©Ö0Ê�Ä�ÅGÙ{Ó�à�Ô©Ö0Ê�ÄHÅÜÄpÒHÛ{Å�Ö�Ô©Ø�ÝKÆÉÔ��=ÐGÈ�Ê�ÔÕÙ�Í�Ù{Ú
â?ÅYÔ©Í�Û�È�âKÆÕÅîÊ¦Ù�ÎHÔÉÖ�ÐGÒHÖ�Ö)Û{ÓwÈ�ô�ÔÕÊ�à�ÅYÍ�Ê�ÔÕÓwÅYÆÕà�Ô©Í�È�� f{x®v��"f�ò|oGxajug�o âKÈ{Ð�ú�Û{Ó�Ù�ÒHÍHÎ é �JÈ{Ö¦ÅYÍpâpà oGx
f�¨ ÞåËYÏ{Ï{Ì�ë|ÞMÃ/Ä�ÅGÓwÅ�ÔÉÖ¯ÍHÙ�Í�ÅGÅYÎ7Ú}Ù{Ó°Ê�ÄHÅ�Ð[Ù�ØÇÝKÆÕÅ[÷rÍHÙ{Ê�ÔÕÙ�ÍHÖîÙ{Ú3ÐGÒHÓ�ô{ÅYÎ&Ö¦ÝKÈ{Ð[ÅGÊ�Ô©ØÇÅ�×3ÅÇÈ�Ó�Å
È{Æ©ÆEÒHÖ¦ÅYÎðÊ¦ÙXÈ{Ö�Ö�Ù�ÐGÔ©È�Ê�ÔÉÍ�Û�×^ÔÕÊ�Ä #3Ô©ÍHÖ¦Ê¦ÅYÔÉÍTãäÖ�Ê�Ä�ÅGÙ{Ó�à�Ù{ÚåÛ{ÅYÍ�ÅGÓwÈ{ÆEÓ�ÅYÆ©È�Ê�Ô©ô�ÔÕÊ�à é ì 
¯ë|ÞTÃ/ÄKÔ©ÖcÔ©Ö
×cÄ�ÅGÓ�ÅcÊ�Ä�Åîìîæ È�ÝKÝHÓ�Ù�È{ÐwÄXÎHÔbè?ÅGÓwÖCÚuÓ�Ù�Ø ÝKÈ{Ö¦Ê®Û�È{ÒHÛ{Å^Ê�Ä�ÅGÙ{ÓwÅGÊ�Ô©ÐcÈ�ÝHÝKÓ�Ù�È{ÐwÄ�ÅYÖ3Ê¦ÙÜÛ{Ó|ÈYô"ÔÕÊ à�ñ
Ê�Ä�ÅYÖ¦Å0ÝKÈ{Ö¦ÊµÊ�Ä�ÅGÙ{Ó|ÔÕÅYÖµÄHÈYô{Å�Ö¦Ê�Ô©ÆÉÆ�Ó�ÅGÊ�È{ÔÉÍ�ÅYÎ.Ê�Ä�Å)ÔÉÎ�ÅYÈ{ÖEÙ{ÚKÈîÐGÒ�Ó�ô{ÅYÎ�Ö¦ÝKÈ{Ð[ÅGÊ�Ô©ØÇÅ)â=È{Ð�ú�Û{Ó�Ù�ÒHÍHÎTÞ
¥A�Yò|f�¨u¨ y Ê�Ä�Å�ìîæ Û�È{Ò�Û{Å.Ê�Ä�ÅGÙ{Ó�à�Ù{ÚCÛ{Ó|ÈYô"ÔÕÊ à�ÓwÅGÝHÓ�Ù"ÎHÒHÐ[ÅYÖcÈ{ÆÉÆJÊ�Ä�Å*Ó�ÅYÖ�ÒHÆ©Ê�Ö/Ù{ÚCÛ{ÅYÍ�ÅGÓwÈ{ÆEÓ�ÅYÆÕõ
È�Ê�ÔÕô"ÔÕÊ à{ïCâKÒHÊ n�¨b�ph�f�¨u¨ y Ê�ÄHÅXÊ�×3Ù(Ê�Ä�ÅGÙ{ÓwÔÕÅYÖ�×cÔÉÆ©Æ3ÎKÔbèSÅGÓ�×cÄHÅYÍ ÔÉÖ�Ö�Ò�ÅYÖ.Ù{Ú¯Ê¦Ù{ÝSÙ�Æ©Ù{Û{à È�Ó�Å�È�Ê
ÄHÈ{ÍHÎTÞ ��Ù{ÓÜÅ[÷"È{Ø�Ý=ÆÕÅ{ï?×cÄ�ÅYÍ�ÅGô{ÅGÓ�Ê�ÄHÅGÓ�Å�Ô©Ö°ÎHÔ©Ö�ÐGÒKÖ�Ö�ÔÕÙ�ÍðÙ{Ú3Ö�ÔÉÍ�Û�ÒHÆ©È�ÓwÔ©Ê�ÔÕÅYÖcÙ{Ó�ÄHÙ{ÓwÔ'&GÙ�ÍHÖ é È{Ö
×cÔÕÊ�Ä&â=Æ©È{Ð�ú7Ä�Ù�ÆÕÅYÖ|ë|ïJÊ�Ä�ÅXìîæ Ê�Ä�ÅGÙ{Ó�à&ÐGÈ{ÍÑÛ�ÔÕô{Å�ÎHÔÕèSÅGÓ�ÅYÍpÊ°ÝHÓ�ÅYÎKÔ©Ð[Ê�ÔÕÙ�ÍHÖîÊ¦Ù�Ð[Ù�Ípô{ÅYÍpÊ�ÔÕÙ�ÍHÈ{Æ
������������������� �"!#�"$&%(')��*+%��-,.�-/103254�4�687



Ëg� � �A¥AfOvYo[sShGyO�µüÜ���*�A¥AfOvYo[sShGy��îeC� � � ¥®�A~.��i¡f{s
ì 
�Þ���Ù�ØÇÅ.Ô©ØÇÝHÓ�Ù�ô{ÅYÎ7Ø�ÅGÊ�ÄHÙ�ÎHÖ¯ÚuÙ{Ó v[��¨ ��xaja��s ïT×3Ù{Ó�ú"Ô©Í�Û�ÅYÍ�Ê�Ô©Ó�ÅYÆÕà�×cÔ©Ê�Ä�ÝKÄpà"Ö�Ô©ÐGÈ{Æ �pÒHÈ{Í�õ
Ê�ÔÕÊ�ÔÕÅYÖGïHÄKÈYô{Å*È{ÆÉÖ¦Ù�â?ÅGÅYÍ�Ú}Ù�ÒKÍHÎ�Ô©Í�ìîæ*Þ
Ã/Ä�Å�ìîæ Û�È{Ò�Û{Å.Ê�Ä�ÅGÙ{Ó�à�Ù{ÚåÛ{Ó|ÈYô"ÔÕÊ à�ÎHÅYÈ{Æ©Ö/×cÔ©Ê�Ä�Å[÷"Ê¦Ó�ÅYØ�Å �KÅYÆ©ÎHÖ é Ô�ÞóÅ{Þ �KÅYÆ©ÎKÖcÔ©Í�×^ÄHÔ©ÐwÄ

Ö�Ô©Í�Û�ÒKÆ©È�ÓwÔÕÊ�ÔÕÅYÖ/Ù�ÐGÐGÒ�Ó[ë�Ô©ÍðÈ�ÎHÔÕèSÅGÓ�ÅYÍpÊ^Ø�È{ÍHÍ�ÅGÓ¯Ê¦Ù�ì 
ÜÞSÃcÄ�ÅYÖ¦Å*ÖwÔ©Í�Û�ÒHÆ©È�Ó|ÔÕÊ�ÔÕÅYÖ�È�Ó�Å.Ê¦Ó�ÅYÈ�Ê¦ÅYÎ
Ö�Ô©Ø�Ý=ÆÕà�Ô©Í�È.ØÇÈ{ÍHÍ�ÅGÓ0È{ÍHÈ{ÆÕÙ{Û{Ù�ÒKÖ3Ê¦Ù�Ê�ÄHÈ�Ê)ÅYØ�ÝKÆ©Ù�à{ÅYÎ�Ô©Í�ÅYÆÕÅYÐ[Ê¦Ó�Ù�ØÇÈ�Û�Í�ÅGÊ�ÔÉÖ�Ø é ÒHÖ�Ô©Í�Û j}s=x o �
n{i¦f�¨Txu¤"o��{i¦oGg*v ë|ÞKÃ/Ä�Å¯Ô©ÍpÊ¦ÅGÓwÈ{Ð[Ê�ÔÕÙ�ÍX×cÔÕÊ�Ä�pÒHÈ{ÍpÊ�ÒHØ �KÅYÆ©ÎHÖ3Ô©Ö)È{Æ©Ö¦Ù*ÎKÔbèSÅGÓwÅYÍ�Ê0È{ÍHÎXÖ�Ò�Û{Û{ÅYÖ¦Ê�Ö
È{Í	È{ÆÕÊ¦ÅGÓwÍKÈ�Ê�ÔÕô{Å�Ó�Ù�Ò�Ê¦Å�Ê¦ÙÑÈ �pÒHÈ{ÍpÊ�ÒHØ Ê�ÄHÅGÙ{Ó�àÑÙ{Ú¯Û{ÓwÈ�ô�ÔÕÊ�à{Þ ø Í�Ê�ÄHÔ©Ö�Ð[Ù�ÍpÊ¦Å[÷�ÊXÔÕÊ�Ô©Ö�È{Æ©Ö¦Ù
Ô©ÍpÊ¦ÅGÓ�ÅYÖ¦Ê�Ô©Í�Û�Ê¦Ù�Í�Ù{Ê¦Å�Ê�ÄHÈ�Ê¯ØÇÈ{Í�àXÙ{ÚµÊ�Ä�Å°Ù{Ê�Ä�ÅGÓ^ÚuÈ{Ö�ÄKÔÕÙ�ÍHÈ�âKÆÕÅ°È�Ê¦Ê¦ÅYØ�ÝKÊ�Ö^È�ÊcÒKÍHÔÕÊ�Ô©Í�Û.Û{ÓwÈ�ô�õ
ÔÕÊ à&È{ÍHÎ �pÒHÈ{ÍpÊ�ÒHØ Ê�ÄHÅGÙ{Ó�à é Ê�×cÔ©Ö¦Ê¦Ù{Ó|ÖGïJÖ�Ò�Ý?ÅGÓ�Û{Ó|ÈYô"ÔÕÊ à{ïJÖwÒ�Ý?ÅGÓwÖ¦Ê¦ÓwÔ©ÍHÛ�Ö|ë/È{ÆÉÖ¦Ù�Ö�ÔÕÊ�ÍHÈ�Ê�ÒHÓwÈ{Æ©ÆÕà
×cÔÕÊ�ÄHÔÉÍ�Û�Ê�Ä�Å*ìîæ Ú}Ó|È{Ø�ÅG×3Ù{Ówú=Þ

�	�� 
	�B��� + �#� 676 ��4 � � �  �"�� 67$7� ' � ��41-.�

ø ÊîÔÉÖ^Í�Ù{Ê¯Ù�ÍHÆÕàðÔ©Í�Ê�ÄHÅ.È�Ó�ÅYÈ{ÖîÙ{Ú3ÚuÒKÍHÎHÈ{Ø�ÅYÍpÊ�È{ÆJÝ=Ä�à"Ö�Ô©ÐGÖ^Ê�ÄHÈ�ÊîÛ{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©Ð�È{ÆÕÛ{ÅGâKÓwÈ�Ô©Ö^È
ÒHÖ¦ÅGÚaÒHÆµÊ¦Ù�Ù�ÆmÞJÃ/Ä�ÅÇÐ[Ù�ÍKÐ[ÅGÝHÊÜÙ{Ú�È�ÚuÓwÈ{Ø�Å�Ù{Ú0Ó�ÅGÚuÅGÓ�ÅYÍHÐ[ÅÇ×^ÄHÔ©ÐwÄ7ô�È�ÓwÔÕÅYÖ*Ô©Í7ÅYÔÕÊ�Ä�ÅGÓ*Ö¦ÝKÈ{Ð[ÅÇÙ{Ó
Ê�Ô©Ø�Å é Ù{Ó�â?Ù{Ê�Ä=ëåÔÉÖ)È�Ê0Ê�Ä�Å°Ä�ÅYÈ�ÓwÊ3Ù{ÚEØ*ÒHÐ|ÄX×3Ù{Ó�ú�×cÄHÔ©Ð|Ä�Ê¦Ó|ÔÕÅYÖ)Ê¦Ù�ÒKÍHÎ�ÅGÓwÖ¦Ê�È{ÍKÎ�Î�ÅGÚuÙ{ÓwØÇÔÉÍ�Û
â?Ù�ÎHÔ©ÅYÖGÞ3�AÅGÊcÒHÖ/Ê�È�ú{Å{ïSÈ{Ö^ÈÇÖ�Ô©Ø�Ý=ÆÕÅ^Å[÷�È{Ø�ÝKÆ©Å{ïKÈ�â?ÅYÈ{Ø-Ù{ÚCÒHÍHÔÕÚuÙ{ÓwØ Ð[Ó�Ù�Ö�Ö¦õ Ö¦ÅYÐ[Ê�ÔÕÙ�Í�×^ÄHÔ©ÐwÄ
Ô©Ö/Ö�ÒHâ �¡ÅYÐ[ÊcÊ¦Ù�Ö¦Ù�Ø�Å*ÆÕÙ�È{ÎHÔ©Í�ÛÇÈ{Æ©Ù�Í�Û�ÔÕÊ�Ö/Æ©ÅYÍ�Û{Ê�ÄXñXÊ�ÄHÅ�ÝHÓ�Ù{Ý?ÅGÓ�Ê�ÔÕÅYÖ0Ù{ÚµÊ�Ä�ÅÜâSÅYÈ{Ø È{ÍHÎ�Ê�Ä�Å
ÆÕÙ�È{ÎHÔ©ÍHÛX×^Ô©Æ©ÆEÎ�ÅGÊ¦ÅGÓwØÇÔ©ÍHÅ.Ä�Ù�×�Ê�Ä�Å�â?ÅYÈ{Ø Î�ÅGÚuÙ{ÓwØÇÖGÞ ß È�Ê�Ä�ÅYØÇÈ�Ê�Ô©ÐGÈ{ÆÉÆÕàð×)ÅÇÐGÈ{ÍùÎ�ÅYÖwÐ[ÓwÔÕâ?Å
Ê�Ä�ÅcÎ�ÅGÚuÙ{ÓwØÇÈ�Ê�Ô©Ù�ÍÇâ�à�Ö�ÝKÆ©ÔÕÊ¦Ê�Ô©ÍHÛîÒHÝÇÊ�Ä�Å/â?ÅYÈ{Ø ÔÉÍ�Ê¦Ù�ô{ÅGÓwà�ÖwØÇÈ{Æ©ÆHÖ¦ÅGÛ�ØÇÅYÍ�Ê�Ö)È{ÍHÎÇÈ�Ê¦Ê�È{Ð|ÄHÔ©Í�Û
È�ÚuÓwÈ{Ø�Å é Ê�Ä�ÓwÅGÅ®Ø*ÒHÊ�ÒHÈ{Æ©ÆÕà^ÝSÅGÓwÝSÅYÍKÎHÔ©ÐGÒHÆ©È�Ó?ÈO÷"ÅYÖ|ë?Ê¦Ù/Ê�ÄHÅ®Ð[ÅYÍ�Ê¦ÓwÅ®Ù{Ú�ØÇÈ{Ö�ÖTÙ{Ú"ÅYÈ{Ð|Ä*Ö¦ÅGÛ�ØÇÅYÍ�ÊGÞ
ø ÍKÔÕÊ�Ô©È{Æ©ÆÕà{ï"ÒHÍHÎHÅGÓ/Í�ÙÇÆÕÙ�È{ÎHÔ©ÍHÛ�È{ÍKÎ�Í�Ù�Ê¦Ù{ÓwÖ�ÔÕÙ�Í�×3Å�Å[÷"Ý?ÅYÐ[Ê�Ê�Ä�Å�Ù{ÓwÔ©Û�Ô©ÍTï%.ï�Ù{ÚEÅYÈ{ÐwÄ�ÚuÓwÈ{Ø�Å
Ê¦ÙîâSÅ0È{ÆÕÙ�Í�ÛîÊ�Ä�Å0Ð[ÅYÍpÊ¦Ó�ÅYÆ©Ô©Í�Å)Ù{ÚKÊ�ÄHÅ3â?ÅYÈ{Ø È{ÍHÎ*Ê�ÄHÈ�ÊµÅYÈ{ÐwÄ�ÚuÓwÈ{Ø�Å0Ô©ÖµÈ{Æ©ÔÕÛ�ÍHÅYÎ*Ö¦ÙîÊ�ÄHÈ�ÊµÊ�Ä�Å 
ÈO÷"ÔÉÖ3Ý?Ù�Ô©ÍpÊ�Ö)È{ÆÕÙ�Í�Û.Ê�Ä�Å¯Æ©ÅYÍ�Û{Ê�ÄXÙ{ÚAÊ�Ä�Å¯âSÅYÈ{Ø È{ÍHÎ�Ê�Ä�Å���õ ÈO÷�Ô©Ö0ô{ÅGÓ�Ê�Ô©ÐGÈ{Æ©Æ©àÇÒ�Ýp×0È�ÓwÎHÖYÞ�1^Ù�×�ï
È{Ö°Ê�Ä�Å�â?ÅYÈ{Ø Î�ÅGÚuÙ{ÓwØÇÖî×)ÅÇÐGÈ{ÍùÎ�ÅYÖ�Ð[Ó|ÔÕâ?Å*ÔÕÊ�ÖîÝ?Ù�Ö�ÔÕÊ�Ô©Ù�ÍrÈ�Ê�È�Û�Ô©ô{ÅYÍ&Ê�Ô©Ø�Å�â�àðÖ¦Ý?ÅYÐGÔÕÚuà�ÔÉÍ�Û
Ê�Ä�Å�Ý?Ù�Ö�ÔÕÊ�Ô©Ù�Í�Ù{ÚµÊ�Ä�Å°Ù{Ó|ÔÕÛ�Ô©Í�È{ÍHÎ�Ê�ÄHÅ�Ù{ÓwÔÕÅYÍpÊ�È�Ê�ÔÕÙ�Í�Ù{ÚEÊ�Ä�Å�ÚuÓwÈ{Ø�Å°ÚuÙ{Ó/ÅYÈ{ÐwÄrÖ¦ÅGÛ�Ø�ÅYÍpÊGÞ
�"Ò�ÝKÝSÙ�Ö�Å/×3Å°ÄHÈ�ô{Å°Èc�H÷"ÅYÎ�Ú}ÓwÈ{ØÇÅ¯È�Ê0Ù�Í�Å¯ÅYÍHÎ�Ù{ÚAÊ�Ä�Åîâ?ÅYÈ{Ø�ï�Ê�Ä�Å¯ÚuÓwÈ{Ø�ÅîÈ�Ê0Ö�ÅGÛ�Ø�ÅYÍ�Ê �

×cÔ©Æ©ÆpÊ�Ä�ÅYÍ�â?Å0Ó�ÅYÆ©È�Ê¦ÅYÎÇÊ¦Ù°Ê�ÄHÔ©Ö �H÷"ÅYÎ�Ú}Ó|È{Ø�Å�âpà�Ö¦Ù�Ø�Å�ÓwÙ{Ê¦Ù{ÓYï ���·Þ�ÃcÄpÒHÖYï�È{Öå×3Å/Ø�Ù�ô{ÅcÈ{ÆÕÙ�Í�Û
Ê�Ä�Å°â?ÅYÈ{Ø�ï�Ê�Ä�Å°Ù{ÓwÔ©ÅYÍ�Ê�È�Ê�ÔÕÙ�ÍKÖ/È�Ó�Å�Î�ÅYÖ�Ð[Ó|ÔÕâ?ÅYÎ�â�à�È�Ó�Ù{Ê¦Ù{Ó/×cÄHÔÉÐwÄ�ô�È�ÓwÔÕÅYÖ0×cÔÕÊ�Ä�ÎKÔ©Ö¦Ê�È{ÍHÐ[Å 
é Ö¦ÅGÅ��KÛ�ÒHÓ�Å�Ë{Ë�ë|Þ ��Ù{Ó^È�Û�Ô©ô{ÅYÍ�ÆÕÙ�È{ÎHÔ©ÍHÛ.È{ÍHÎ�Ö�ÝSÅYÐGÔU�KÅYÎXâSÙ�ÒKÍHÎHÈ�Ó�à�Ð[Ù�ÍKÎHÔÕÊ�ÔÕÙ�ÍHÖ)Ù�Í�Å�Ø�ÔÕÛ�Ä�Ê
×)È{ÍpÊ�Ê¦Ù�Ö¦Ù�ÆÕô{Å°ÚuÙ{Ó0Ê�Ä�ÅîÓ�Ù{Ê¦Ù{ÓwÖ0Ê¦Ù�Û�ÔÕô{Å°Ô©Í�ÚuÙ{ÓwØÇÈ�Ê�Ô©Ù�Í�Ù�Í�Ê�Ä�ÅîâKÒKÐ�ú"Æ©Ô©Í�Û*ÝHÓ�Ù{Ý?ÅGÓ�Ê�ÔÕÅYÖ3Ù{ÚJÊ�Ä�Å
â?ÅYÈ{Ø�ÞSç)Ù�Ípô{ÅYÍ�Ê�Ô©Ù�ÍHÈ{Æ©ÆÕàXÊ�ÄHÔ©Ö0Ê�È{Ö¦ú�ÄHÈ{Öcâ?ÅGÅYÍ�ÐGÈ�Ó�ÓwÔÕÅYÎ�Ù�ÒHÊcÒHÖ�Ô©ÍHÛ�ÈÇôOÈ�ÓwÔ©ÅGÊ à�Ù{ÚCØ�ÅYÈ{ÍHÖ�Ê¦Ù
ÅYÍHÐ[Ù"Î�Å°Ó�Ù{Ê�È�Ê�ÔÕÙ�ÍHÖYö #®ÒHÆÕÅGÓ�È{Í�Û�Æ©ÅYÖGï�Ó�Ù{Ê�È�Ê�ÔÕÙ�ÍHÈ{Æ?Ý=È�ÓwÈ{Ø�ÅGÊ¦ÅGÓwÖGïHÎKÔÕÓ�ÅYÐ[Ê�ÔÕÙ�Í�Ð[Ù�Ö�Ô©ÍHÅYÖGï�Ó�Ù{Ê�È�Ê�ÔÕÙ�Í
ØÇÈ�Ê¦ÓwÔ©Ð[ÅYÖ)ÅGÊ�Ð�Þ"Ã/Ä�Å¯È{Î�ôOÈ{ÍpÊ�È�Û{Å°Ù{ÚAÒHÖ�ÔÉÍ�Û�Ó�Ù{Ê¦Ù{ÓwÖ0Ô©Ö®Ê ×)Ù{Ú}Ù�ÆÉÎTök�=ÓwÖ¦Ê�ÆÕà{ïpÊ�Ä�ÅGàÇÈ{Ò�Ê¦Ù�ØÇÈ�Ê�Ô©ÐGÈ{ÆÉÆÕà
ÄHÈYô{Å¯Ê�Ä�Å¯Ð[Ù{Ó�Ó�ÅYÐ[Ê�ÍpÒKØÜâ?ÅGÓåÙ{ÚAÎ�ÅGÛ{ÓwÅGÅYÖ3Ù{ÚTÚuÓ�ÅGÅYÎ�Ù�Ù�Ø é32 ëåÒHÍKÆ©ÔÕú{Å{ï{ÚuÙ{Ó3Å[÷�È{Ø�ÝKÆÕÅ{ï�ÎHÔÕÓ�ÅYÐ[Ê�Ô©Ù�Í
Ð[Ù�Ö�Ô©Í�ÅYÖ é ×cÄHÅGÓ�Å7×3Å&ÄHÈ�ô{Å(ÏùÝKÈ�Ó|È{Ø�ÅGÊ¦ÅGÓwÖGï�Ù�ÍHÆ©à 2 Ù{Ú*×cÄHÔ©Ð|Ä;È�ÓwÅ7ÔÉÍHÎ�ÅGÝ?ÅYÍHÎ�ÅYÍpÊ|ë|ï3È{ÍHÎ
Ö¦ÅYÐ[Ù�ÍHÎHÆ©à�×)ÅîÐGÈ{Í�Ö¦Ù�ÆÕô{ÅîÊ�Ä�ÅîÚuÒKÆ©ÆKÅ-��ÒHÈ�Ê�ÔÕÙ�ÍKÖ é ×cÔÕÊ�Ä�Ù�Ò�Ê�È�ÝHÝKÓ�ÙY÷�Ô©ØÇÈ�Ê�ÔÕÙ�ÍKÖ|ëåÔÉÍXÈ{Í�Å (XÐGÔÕÅYÍ�Ê
ØÇÈ{ÍHÍ�ÅGÓ�Þ
%îÍ�Å¯ÐGÈ{Í�Ê�È�ú{ÅîÊ�ÄHÔÉÖ®Ô©Î�ÅYÈÜÙ{ÚTôOÈ�Ówà�Ô©ÍHÛÜÚuÓwÈ{Ø�ÅYÖ3Ù�Í�Å^Ö¦Ê�È�Û{ÅîÚaÒ�Ó�Ê�Ä�ÅGÓ�Þ�ÃJÙ"ÎHÈ�à{ï�Ø.ÒHÐwÄXÙ{ÚTÊ�Ä�Å
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ü qEsHj �0o�l�¥Af�s�n{�HfYnpo��G��i.xu¤"o*�p�Ov[x¯eåoGsKxa�"i|y Ë0[

original configuration

deformed configuration

x

z

R R R1 2 3

�����	�J
� e�e	� > 60? � � 6�7 : � � :�� < @ � � 5 � 3+56U4 �;
EC < �M: � � < �>�B�X� 305< 
U5@ � ? � 7�6 
��M: 5 � 6	3 � < ? � <ED 
� � � ? �+C
5@ � @ 6�< � 56	3 : 32? 6 
� � 305 : 5 � 6	3#6�7 � : D @ < �>���X� 3+5

Ó�ÅYÖ¦ÅYÈ�ÓwÐ|ÄùÔ©Í7Ø�Ù"Î�ÅGÓwÍrÖ¦Ê¦ÓwÒHÐ[Ê�ÒHÓwÈ{ÆµØ�ÅYÐwÄHÈ{ÍKÔ©ÐGÖ°ÄHÈ{Öîâ?ÅYÐ[Ù�Ø�Å�Ê�Ä�Å�ÝHÓ�Ù�ô�ÔÉÍHÐ[Å*Ù{Ú)Ê�Ä�Å�ØÇÈ�Ê�Ä"õ
ÅYØÇÈ�Ê�Ô©ÐGÔ©È{ÍAÞ ø Í7Ù{ÓwÎ�ÅGÓ°Ê¦Ù�Î�ÅYÈ{Æµ×^ÔÕÊ�ÄrÊ�ÄHÔ©Í7Ö¦Ê¦ÓwÒHÐ[Ê�ÒHÓ�ÅYÖîÖ�ÒHÐwÄ&È{ÖîÓwÙ�ÎHÖîÈ{ÍHÎ&ÖwÄ�ÅYÆ©Æ©ÖGï=×cÄ�ÅGÓ�Å{ï
ÒHÍHÎ�ÅGÓ*Î�ÅGÚ}Ù{Ó|ØÇÈ�Ê�ÔÕÙ�ÍTïTÊ�Ä�ÅXÖ�Ò�Ó�ÚaÈ{Ð[Å�Ö¦Ê¦Ó|ÒHÐ[Ê�Ò�Ó�ÅÇÐGÈ{Í(âSÅ�ÚuÈ{ÔÕÓ|ÆÕàðÐ[Ù�Ø�Ý=Æ©Ô©ÐGÈ�Ê¦ÅYÎTïAÝ?ÅGÙ{ÝKÆ©ÅÇÖ�ÈY×
Ê�ÄHÈ�Ê^È�ÓwÅYÈ{ÖcÙ{ÚCØÇÈ�Ê�Ä�ÅYØ�È�Ê�Ô©ÐGÖ^ÖwÒHÐwÄ�È{Ö l�j �¯o[i�o[s=xajaf�¨?npow��g�oGxaiky È{ÍHÎ l{j �¯oGi¦oGsKxajmf�¨Mx��|����¨b�wn{y
ØÇÔÕÛ�ÄpÊ*ÝKÓ�Ù�ô"Ô©Î�ÅXÒHÖ¦ÅGÚaÒHÆåÊ¦Ù�Ù�Æ©ÖGÞ ø ÍKÎ�ÅGÅYÎÑØ.ÒHÐ|ÄÑÙ{ÚcÊ�Ä�Å �SÍHÔÕÊ¦Å�ÅYÆ©ÅYØ�ÅYÍ�Ê�Ð[Ù"Î�ÅXÒKÖ¦ÅYÎ Ê¦Ù�ÎHÈ�à
Ô©Í�Ö¦Ê�È{ÍKÎHÈ�ÓwÎ�Ö¦Ê¦Ó|ÒHÐ[Ê�Ò�ÓwÈ{Æ?ÅYÍ�Û�ÔÉÍ�ÅGÅGÓwÔ©Í�Û�Ý=È{Ð�ú�È�Û{ÅYÖ^Ô©Ö/×/ÓwÔÕÊ¦Ê¦ÅYÍ�ÚuÓ�Ù�ØýÈ{Æ©Û{Ù{ÓwÔÕÊ�ÄHØÇÖ/âKÈ{Ö¦ÅYÎ�Ù�Í
Ê�ÄHÔ©ÖîØÇÈ�Ê�Ä�ÅYØ�È�Ê�Ô©ÐGÖGÞAÃ/Ä�Å�Ù�Ò�Ê�Ð[Ù�ØÇÅ�Ô©ÖGï?Ä�Ù�×)ÅGô{ÅGÓYïAÊ�ÄKÈ�Ê�ØÇÈ{Í�àðÙ{Ú3Ê�ÄHÅ.ÅYÍHÛ�Ô©Í�ÅGÅGÓwÖ°ÐGÈ{Í&Í�Ù
ÆÕÙ�Í�Û{ÅGÓcÒKÍHÎ�ÅGÓwÖ¦Ê�È{ÍKÎ�Ê�ÄHÅ°×3Ù{Ó�ú"Ô©Í�Û�Ù{ÚCÖ�ÒHÐ|Ä�ÝKÈ{Ð�ú�È�Û{ÅYÖGïSÈ{ÍHÎ�Ø.ÒHÖ¦Ê�Ê�È�ú{Å�ÚuÙ{Ó/Û{ÓwÈ{ÍpÊ¦ÅYÎ�Ê�ÄHÈ�Ê
×cÄHÈ�Ê¯Ê�Ä�ÅGà�È�Ó�Å�ÒHÖ�Ô©ÍHÛ�Ô©ÖcÐ[Ù{ÓwÓ�ÅYÐ[ÊGÞ#%îÍ�Ê�Ä�Å.Ù{Ê�Ä�ÅGÓ°ÄHÈ{ÍHÎAïKÒHÖ�Ô©ÍHÛÇÛ{ÅGÙ�Ø�ÅGÊ¦ÓwÔ©Ð.È{ÆÕÛ{ÅGâHÓ|È"ï=Ê�Ä�Å
ÝHÓ�Ù{âKÆ©ÅYØ È�Û�È{ÔÉÍ�Ó�ÅYÎHÒHÐ[ÅYÖ�Ê¦ÙÑÄHÈYô"Ô©Í�Û7Ó�Ù{Ê¦Ù{ÓwÖÇ×cÄHÔ©Ð|Ä Ø�ÈYà�ôOÈ�ÓwàÑÔ©Í�Ê�Ô©ØÇÅ�È{ÍKÎ1��Ù{Ó�Ö¦ÝKÈ{Ð[Å
È{Ð[Ó�Ù�Ö�Ö�È{Ípà�Û�Ô©ô{ÅYÍrÖwÒ�Ó�ÚaÈ{Ð[ÅÜñ�Ê�Ä�Å�ØÇÈ�Ê�ÄHÅYØÇÈ�Ê�Ô©ÐGÖ�Ô©Ö¯Í�Ù�ÄHÈ�ÓwÎHÅGÓ¯Ê�ÄKÈ{ÍðÙ�ÍHÅ.×)Ù�ÒHÆ©Î7ÒHÖ�Å*Ê¦Ù
Ö¦Ù�ÆÕô{Å�Ö�ÔÉØ�ÝKÆÕÅ¯Ø�ÅYÐwÄHÈ{ÍKÔ©ÐGÖ�ÝHÓ�Ù{â=ÆÕÅYØÇÖ é ß Ð 
cÙ{âKÔÕÅ � �MÈ{Ö¦ÅYÍ�â�àðËYÏ{Ï{Ï�ë|ÞSÃ/Ä�Å°Ô©ÍpÊ¦ÅGÓwÍHÈ{Æ��=ÍHÔ©Ê¦Å
ÅYÆÕÅYØ�ÅYÍpÊåÐ[Ù�ÎHÅ�Ê�ÄpÒHÖµâ?ÅYÐ[Ù�Ø�ÅYÖ®È{ÐGÐ[ÅYÖ�Ö�ÔÕâKÆ©Å)Ê¦Ù°ÅYÍHÛ�Ô©Í�ÅGÅGÓwÖCÈ{ÍHÎ�ØÇÙ�ÎHÔU�=ÐGÈ�Ê�ÔÕÙ�ÍHÖµÈ�Ó�Å0Ý?Ù�Ö�Ö�ÔÕâ=ÆÕÅ{Þ
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ç)Ù�Ø�Ý=Ò�Ê¦ÅGÓAô"Ô©Ö�ÔÕÙ�Í°Ô©ÖAÅYÖ�Ö¦ÅYÍpÊ�Ô©È{Æ©ÆÕà¯Ê�Ä�Å®È�Ó�ÊJÙ{Ú�ÓwÅYÐ[Ù�ÍHÖ¦Ê¦ÓwÒHÐ[Ê�ÔÉÍ�Û/Ù{ÓMÔÉÍ�Ú}ÅGÓwÓwÔ©Í�Û)Ê�ÄHÔ©Í�Û�ÖTÈ�â?Ù�Ò�Ê
Ê�Ä�Å.Ó�ÅYÈ{Æ 2 � ×)Ù{ÓwÆ©ÎðÚ}ÓwÙ�Ø ô"ÔÕÅG×cÖ^Ù{Ú®Ê�Ä�Å�Ö�Ð[ÅYÍ�Å.Ê�È�ú{ÅYÍ&Ô©ÍðÙ�Í�Å.Ù{ÓîÖ�ÅGô{ÅGÓwÈ{ÆCÐGÈ{Ø�ÅGÓwÈ{ÖGÞTÃ/ÄHÅ
Ý?Ù�Ö�ÔÕÊ�ÔÕÙ�ÍHÖ�È{ÍKÎ	Ù{ÓwÔÕÅYÍpÊ�È�Ê�ÔÕÙ�ÍHÖ�Ù{ÚîÊ�Ä�Å�ÐGÈ{Ø�ÅGÓwÈ{ÖXØÇÈ�à�Ù{Ó�ØÇÈ�à	Í�Ù{ÊÇâ?Å�ú"Í�Ù�×cÍ;È{ÍHÎ�Ê�Ä�Å
Ô©ÍpÊ¦ÅGÓwÍHÈ{ÆîÝKÈ�ÓwÈ{ØÇÅGÊ¦ÅGÓwÖ�Ù{ÚÜÊ�ÄHÅùÐGÈ{Ø�ÅGÓwÈ{Ö é ×^ÄHÔ©ÐwÄ�Î�ÅGÊ¦ÅGÓ|ØÇÔ©Í�Å&Ä�Ù�× Ê�Ä�ÅùÔ©ØÇÈ�Û{ÅYÖ�×3ÅùÖ¦ÅGÅ
ÎHÔbè?ÅGÓÇÚuÓ�Ù�Ø Ê�Ä�Ù�Ö�Å�×cÄHÔÉÐwÄ�×)Ù�ÒHÆ©ÎVÓ�ÅYÖ�ÒHÆÕÊ�ÚuÓ�Ù�Ø ÈùÝ?ÅGÓ�ÚuÅYÐ[ÊÇÝHÓ�Ù �¦ÅYÐ[Ê�ÔÕÙ�Í	Ù�ÍpÊ¦Ù�È{ÍVÔ©ØÇÈ�Û{Å
ÝKÆ©È{Í�Å�ë�ØÇÈYàVÈ{ÆÉÖ¦Ù(â?Å�ÒHÍHú�Í�Ù�×cÍTÞ���ÓwÙ�Ø Ê�ÄKÔ©Ö�ÓwÈ�Ê�Ä�ÅGÓ�Ö�Ô©ØÇÝKÆ©Ô��KÅYÎ�Î�ÅYÖwÐ[ÓwÔÕÝHÊ�ÔÕÙ�Í	Ù�Í�ÅðÐGÈ{Í
Ö¦ÅGÅ7Ê�ÄHÈ�Ê�È�Ö�ÔÕÛ�ÍHÔU�=ÐGÈ{Í�ÊXÈ{Ø�Ù�ÒHÍpÊ�Ù{Ú 2 � Û{ÅGÙ�Ø�ÅGÊ¦Ó�à ×cÔ©Æ©Æcâ?ÅrÔ©Ípô{Ù�ÆÕô{ÅYÎTÞ ø Í;ÚaÈ{Ð[ÊGï/Ö�Ô©ÍKÐ[Å
Ê�Ä�Å7ØÇÔ©ÎáËYÏ{Ì�ÿ"ãäÖ�Ø.ÒHÐ|ÄVÙ{ÚÜÐ[Ù�ØÇÝKÒ�Ê¦ÅGÓXô�Ô©ÖwÔÕÙ�ÍVÄHÈ{Ö�â?ÅGÅYÍ	×/Ó|ÔÕÊ¦Ê¦ÅYÍ;ÔÉÍ	Ê�Ä�ÅrÆ©È{Í�Û�ÒHÈ�Û{ÅrÙ{Ú
�=i¦���GowòYxajut�o¯npow��g�oGxaiky é �HÈ{Ò�Û{ÅGÓwÈ{Ö*ËYÏ{Ï 2 ë|Þ ø Í�ÐGÆ©È{ÖwÖ�Ô©ÐGÈ{ÆSÝHÓ�Ù �¦ÅYÐ[Ê�ÔÕô{ÅîÛ{ÅGÙ�Ø�ÅGÊ¦Ó�àX×3Å°Î�Åg�SÍ�Å¯È
2 ��Ö¦ÝKÈ{Ð[ÅÜ×cÄ�Ù�Ö¦Å°Ý?Ù�Ô©ÍpÊ�Ö/Ð[Ù{Ó�Ó�ÅYÖ�ÝSÙ�ÍKÎ�Ê¦Ù�Æ©Ô©ÍHÅYÖ3Ê�ÄHÓ�Ù�Ò�Û�Ä�Ö¦Ù�ØÇÅ�Ù{ÓwÔÕÛ�Ô©Í é Ö¦Ý?ÅYÐGÔ��KÅYÎ�Ý?Ù�Ô©ÍpÊ|ë
Ô©ÍVÈ �?�6Ö¦Ý=È{Ð[Å{Þ �¯Ö�Ô©Í�ÛÑÖ�ÒHÐwÄ;ÈÑÖ�à�Ö¦Ê¦ÅYØ Ê�Ä�ÅrÈ{ÆÕÛ{ÅGâHÓwÈ(Ù{Ú�Ô©ÍHÐGÔ©Î�ÅYÍKÐ[Å é Ô©Í�Ê¦ÅGÓ|Ö¦ÅYÐ[Ê�ÔÕÙ�ÍHÖ�Ù{Ú
Æ©Ô©Í�ÅYÖYïTÝKÆ©È{Í�ÅYÖÜÅGÊ�Ð�Þ ë�Ô©ÖÜÅ[÷�Ê¦ÓwÅYØ�ÅYÆÕà&ÅYÆÕÅGÛ�È{ÍpÊ.È{ÍKÎ(Ø�Ù{Ó�ÅGÙ�ô{ÅGÓYïEÊ¦ÓwÈ{ÍHÖ¦ÚuÙ{ÓwØÇÈ�Ê�ÔÕÙ�ÍKÖ�×cÄHÔÉÐwÄ(ÔÉÍ
2 � È�ÝKÝSÅYÈ�Ó�Ð[Ù�Ø�Ý=Æ©Ô©ÐGÈ�Ê¦ÅYÎ é Å{ÞóÛ�ÞCÝHÓ�Ù �¦ÅYÐ[Ê�ÔÕÙ�Í Ù{Ú/Ý?Ù�Ô©ÍpÊ�ÖGïMÆ©ÔÉÍ�ÅYÖÜÅGÊ�Ð�ÞCÎ�Ù�×cÍ Ù�Í�Ê¦ÙùÈðÛ�ÔÕô{ÅYÍ
ÝKÆ©È{Í�Å�ë3Í�Ù�× â?ÅYÐ[Ù�Ø�Å°Ö�Ô©Ø�ÝKÆ©Å{Þ ø ÍXÓ�ÅYÐ[ÅYÍ�Ê�à{ÅYÈ�Ó|Ö�Ý?ÅGÙ{ÝKÆÕÅîÄHÈYô{Å�Ö¦Ê�È�ÓwÊ¦ÅYÎ�Ê¦Ù�ÒHÖ¦Å°È{Í�È{ÆÕÛ{ÅGâHÓwÈ
ÐGÈ{Æ©ÆÕÅYÎVÊ�Ä�Å;û i¦fOvwvkgÇf�sHs � eCf�y�¨ÕoGy;f�¨ónpo�h[i¦f ÚuÙ{Ó�ÝKÓ�Ù �¡ÅYÐ[Ê�Ô©ô{ÅðÛ{ÅGÙ�Ø�ÅGÊ¦ÓwàVÐGÈ{Æ©ÐGÒHÆ©È�Ê�Ô©Ù�ÍHÖ�È{ÍHÎ
ØÇÈ{ÍHÔÕÝ=ÒHÆ©È�Ê�ÔÕÙ�ÍHÖ*ñ�Ê�ÄHÔ©Ö�Ô©Ö�Å[è?ÅYÐ[Ê�ÔÕô{ÅYÆÕà ì¯Ó|È{Ö�Ö�ØÇÈ{ÍHÍAãäÖÇÅ[÷"Ê¦ÅGÓwÔÕÙ{Ó�È{ÆÕÛ{ÅGâHÓwÈùÈ{ÖXÔÕÊ�Ó�ÅYÖ¦Ê¦ÓwÔ©Ð[Ê�Ö
ÔÕÊ¦ÅYÆÕÚ¯Ê¦ÙÑÒHÖwÔ©Í�Û7Ù�ÍHÆÕà�Ê�Ä�Å�Ù�ÒHÊ¦ÅGÓ�ÝHÓ�Ù"ÎHÒHÐ[ÊGÞ3ìîÅGÙ�Ø�ÅGÊ¦ÓwÔ©ÐðÈ{ÆÕÛ{ÅGâHÓwÈùÐ[Ù�ÍpÊ�È{Ô©ÍHÖ�Ê�Ä�Å�Å[÷"Ê¦ÅGÓwÔÕÙ{Ó
È{ÆÕÛ{ÅGâHÓwÈ�È{Ö�È.Ö�Ò�âKÖ�ÅGÊ)È{ÍHÎ�Ô©Ö)Ê�Ä�ÅGÓwÅGÚ}Ù{Ó�Å°È{Í�Ô©Î�ÅYÈ{ÆSÆ©È{Í�Û�ÒKÈ�Û{Å¯ÚuÙ{Ó�Å[÷"ÝHÓ�ÅYÖ�Ö�ÔÉÍ�Û*È{Æ©Æ=Ê�Ä�Å°Ô©Î�ÅYÈ{Ö
Ù{Ú®ÝHÓwÙ �¡ÅYÐ[Ê�ÔÕô{Å�Û{ÅGÙ�ØÇÅGÊ¦Ó�à é � ÅYÖ¦Ê¦ÅYÍ�ÅYÖ ���?ÔÕÅGÛ�ÆÕÅGÓ�ËYÏ{Ï"Ë�ö��MÈ{Ö¦ÅYÍ�â�à � ^0È�àpÓ�Ùðç0Ù{Ó�Ó�Ù"ÐwÄHÈ{Í�Ù
ËYÏ{Ï�ê{ë|Þ � Ù�×)ÅGô{ÅGÓYïMìîæ È{ÆÉÖ¦ÙXÄKÈ{Ö^Ê�ÄHÅ.Í�Ù{Ê�Ô©Ù�ÍðÙ{Ú3È{ÍrÔÉÍHÍ�ÅGÓcÝKÓ�Ù�ÎKÒHÐ[Êc×cÄKÔ©ÐwÄðÙ{Ú}Ê¦ÅYÍ&È{ÆÉÆÕÙ�×cÖ
ÒHÖ�Ê¦Ù�ÎHÙ�Ê�ÄHÔ©Í�Û�Ö�×^ÄHÔ©ÐwÄ�×)Ù�ÒHÆ©Î�â?Å°ô{ÅGÓ�à�ÎHÔ�(XÐGÒHÆÕÊ0×cÔÕÊ�Ä�Ù�ÍHÆ©à�È{Í�Ù�Ò�Ê¦ÅGÓ^ÝHÓ�Ù"ÎHÒHÐ[ÊGÞ
ÃMÙÇÔ©Æ©Æ©ÒHÖ�Ê¦ÓwÈ�Ê¦Å^È{Í�Ù{Ê�ÄHÅGÓ�×)È�àXÔ©ÍX×cÄKÔ©ÐwÄXÛ{ÅGÙ�Ø�ÅGÊ¦ÓwÔÉÐ°È{ÆÕÛ{ÅGâHÓwÈ�ÐGÈ{Í�â?Å¯ÒKÖ¦ÅYÎ�Ô©ÍXÐ[Ù�Ø�ÝKÒ�Ê¦ÅGÓ

ô�ÔÉÖ�ÔÕÙ�ÍTï0ÆÕÅGÊ�ÒHÖ�ÆÕÙ�Ù{ú;È�Ê�È�ÝKÓ�Ù{âKÆÕÅYØ ×cÄHÔÉÐwÄ�Ù"ÐGÐGÒ�ÓwÖ�Ô©Í�Ø�Ù{Ê�ÔÕÙ�Í È{ÍKÈ{ÆÕà�ÖwÔ©Ö é Ê�Ä�ÅùÓ�ÅYÐ[Ù�Í"õ
Ö¦Ê¦ÓwÒHÐ[Ê�Ô©Ù�Í�Ù{ÚåÊ�ÄHÅ 2 � Ø�Ù{Ê�ÔÕÙ�ÍðÙ{Ú®È{Í�Ù{â3�¡ÅYÐ[ÊîÚuÓ�Ù�Ø Ê�ÄHÅ.Ô©Ø�È�Û{Å*Ð[Ù�Ù{ÓwÎHÔ©ÍHÈ�Ê¦ÅYÖ¯Ù{ÚåØÇÈ�Ê�Ð|Ä�ÅYÎ
Ý?Ù�Ô©Í�Ê�ÖÜÔ©Í&Ö¦ÅGô{ÅGÓwÈ{Æ)ÐGÈ{Ø�ÅGÓwÈ�ô�ÔÕÅG×^Ö|ë|ïAÔ©ÍùÖ�Ð[ÅYÍHÅÇÓ�ÅYÐ[Ù�ÍHÖ¦Ê¦Ó|ÒHÐ[Ê�ÔÕÙ�ÍùÈ{ÍHÎÑÔ©ØÇÈ�Û{ÅÇÓwÅGÛ�Ô©Ö¦Ê¦ÓwÈ�Ê�ÔÕÙ�Í
é Ø�Ù�Ö�È{Ô©ÐGÔÉÍ�ÛÜÈ�Í�ÒHØ*âSÅGÓCÙ{ÚTÎHÔÕèSÅGÓ�ÅYÍpÊGï{Ù�ô{ÅGÓ|Æ©È�ÝHÝKÔ©ÍHÛ�Ô©ØÇÈ�Û{ÅYÖå×^Ä�ÅYÍÇÆ©Ô©Ø�ÔÕÊ¦ÅYÎ�Ô©Í�ÚuÙ{ÓwØÇÈ�Ê�ÔÕÙ�Í�Ô©Ö
ÈYô�È{Ô©Æ©È�âKÆ©Å�ë|Þ��"ÒHÝHÝ?Ù�Ö¦Å®×)Å�ÄHÈYô{Å�ÈîÍpÒKØÜâ?ÅGÓEÙ{ÚKÐGÈ{Ø�ÅGÓwÈ{ÖµÙ{âKÖ�ÅGÓ�ô�ÔÉÍ�Û^È{Í�Ù{â �¦ÅYÐ[ÊGï�×3Å�Ö�ÒHÝHÝ?Ù�Ö¦Å
È{Æ©Ö¦Ù�ÚuÙ{ÓÜÐ[Ù�Í�ô{ÅYÍKÔÕÅYÍHÐ[Å�Ê�ÄHÈ�Ê�ØÇÈ�Ówú{ÅGÓwÖ°È�Ó�Å�ÝKÆ©È{Ð[ÅYÎrÙ�Í&Ê�ÄHÅ.Ù{â3�¡ÅYÐ[Ê�Ö¦Ù�Ê�ÄKÈ�Ê°Ê�Ä�ÅYÖ¦Å�Ý?Ù�Ô©Í�Ê�Ö
ÐGÈ{Í âSÅ�ÅYÈ{Ö�Ô©ÆÕà&Å[÷"Ê¦ÓwÈ{Ð[Ê¦ÅYÎ�Ô©Í(Ê�Ä�Å�ÔÉØÇÈ�Û{ÅYÖGÞ �EÔ©Û�Ò�Ó�ÅðË-�rÖ�ÄHÙ�×cÖ.ÈðÖ�ú{ÅGÊ�ÐwÄ�Ù{ÚcÈ 2 õ ÐGÈ{Ø�ÅGÓwÈ
Ö¦à"Ö¦Ê¦ÅYØ�Þ
1^Ù�×�ïHÔÕÚJ×3ÅîÙ{âKÖ¦ÅGÓwô{ÅîÈ�Ö�Ð[ÅYÍHÅ¯×^ÔÕÊ�Ä�Ö�ÈYà{ï
	 ÐGÈ{Ø�ÅGÓwÈ{ÖGï"×)Å°×cÔ©Æ©Æ �=ÍHÎ�Ê�ÄHÈ�Ê�Ô©ÍXÅYÈ{ÐwÄ�ÝKÈ{ÔÕÓ

Ù{Ú^ÐGÈ{Ø�ÅGÓ|È{Ö�Ê�Ä�ÅGÓ�Å�Ô©Ö.ÈrÖwÒ�âKÖ¦ÅGÊ.Ù{Ú/Ê�Ä�Å�Ê¦Ù{Ê�È{Æ�Í�ÒHØÜâ?ÅGÓ.Ù{Ú^ØÇÈ�Ówú{ÅGÓwÖ�×cÄHÔ©Ð|ÄÑÈ�ÓwÅXô"Ô©Ö�Ô©âKÆÕÅ{Þ
Ã/Ä�Å �=ÓwÖ¦Ê�ÝHÓ�Ù{â=ÆÕÅYØ Ô©Ö�Ê¦Ù �SÍHÎTïåÒHÖ�ÔÉÍ�Û7Ê�Ä�ÅYÖ¦Å�	 Ô©ØÇÈ�Û{ÅYÖYïåÊ�Ä�Å�â?ÅYÖ¦ÊÇÅYÖ�Ê�Ô©ØÇÈ�Ê¦ÅYÖÇÙ{ÚîÊ�Ä�Å
Ó�ÅYÆ©È�Ê�ÔÕô{Å�Ý?Ù�Ö�Ô©Ê�ÔÕÙ�ÍHÖîÈ{ÍHÎ7Ù{ÓwÔÕÅYÍpÊ�È�Ê�ÔÕÙ�ÍHÖ�Ù{Ú3ÅYÈ{Ð|Ä(ÐGÈ{Ø�ÅGÓwÈ"Þ!%îÍHÐ[Å�×3Å�ú�Í�Ù�× Ê�Ä�Å�Ý?Ù�Ö�ÔÕÊ�ÔÕÙ�ÍKÖ
Ù{Ú3Ê�ÄHÅ�ÐGÈ{ØÇÅGÓwÈ{Ö°×)Å�×3Ù�ÒHÆÉÎrÆÉÔÕú{Å*Ê¦Ù xaikjmf�spn{�"¨Õf{x o Ô©ÍrÙ{ÓwÎ�ÅGÓîÊ¦Ù �=ÍHÎrÊ�Ä�Å 2 �-Ð[Ù�Ù{ÓwÎHÔ©ÍHÈ�Ê¦ÅYÖ
Ù{ÚîÙ{Ê�Ä�ÅGÓ�×)Ù{ÓwÆ©Î�Ý?Ù�Ô©ÍpÊ�Ö�ô"Ô©Ö�ÔÕâ=ÆÕÅXÔÉÍ	ÈùÍ�ÒHØÜâ?ÅGÓ�Ù{Ú°Ô©ØÇÈ�Û{ÅYÖ�ñÑÊ�Ä�ÅYÖ¦ÅðÝHÓ�Ù{âKÆ©ÅYØÇÖ�È�Ó�Å�Í�Ù{Ê
Ê¦ÙpÙÑÎHÔ�(�ÐGÒHÆ©ÊÜÚuÙ{Ó�Å[÷"È{Ð[Ê�ÆÕà�ú"Í�Ù�×^Í�Ô©ØÇÈ�Û{Å�Ý?Ù�Ô©ÍpÊ�Ö*â=Ò�Ê�âSÅYÐ[Ù�ØÇÅ�Ø*ÒHÐ|Ä	ÄHÈ�ÓwÎHÅGÓ�Ô©ÚcÊ�Ä�ÅYÖ¦Å
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