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ZCz:{¯ñg3ZzgZ#Öz‰»™ŠZgZŠZHXZrVä„ŠZ]
zç5]ZzgZLÓx¥Ã]ZzgCÙqw~ZŠZwÅgZ{ZCðX

qÑ]ÆƒäZyÃ),ŠwÔ"fÔ¸…ÔÑ6,zZ{Zzg[:"
¾z6g7¯Šc*Zzg:qÑ]Å0øhäZyÃ',Z’™ÆZzg

~YŠÒh Reaction �lz_./ŠÑ™"‡1™Šc*ìXz{g~Z½
ZzggZ{ZŠZwÐ7°0Zzģẑ‹3ïGGÔ]Ò©3ï E
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÷Ô¬xŠJg}ÐÉ~h»_c™äzZßVÅWzZiZzgZ½Î
$zgƒCìXZ¤/9ZsòZßßVÔZssÆîŠxZzgÂ[z<L
6,Ç'×ygT÷�ZÝìZzg¸ƒ**ecZzg{gÛAÅ§sá
YäzZàCÙw•ÐÈecÔZzgèÃg{Óx6g-VÅzzÐZ_OgÔ
$+áãZzg£tÆŸùƒäÐvÆnZkZ½Î»‚BŠï
÷ÂHZkßg]qwÃZk‡°}6,;HYYìā
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ÃWD÷�ÎZz‡]ªkìZÖgtìZzg�}rZzg„™T$
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Zºnyz*y‰o~˜V›âVZzg‚g}
yz*EVÃCÙçASîZL6,‘Ñ~)z~£tŠØ‰÷
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ìāx»

!-:
÷
EXEz§iZî`zbCÙ{»:åX¸ZÝZßwìX
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!-:

÷
EXE6,ZKŠgZ„`D7ö4ZzgZzZIug$|Z]6,ÀmZzg
zZu]xÐìñhä»Z²ZxÌŠOD÷XZk~ÐZq-zZ§
Zk(,·»ìTä$Zzg¢3Œé GEgÆZ~ÑgZ”|]/
6,Z‹ZnHåXŠzu}ZyÆ{ÅŠzâVeŠgzV6,â¯c*åXZÏ
§bZ÷Z>ÝçztgèZvÅäZ#ÏÆŠyÏÇ{~ZL
æ[~Zq-™qÆOñWŠJ™qnx�gœ£îGGZ[Å!*]½
ÂZ1G}.g~gèZvÅä',5�Ûâc*āëgÎwZv-ZvmzÅÆ
ÇIgu~áƒc*�ÔLgÔ¶Zq-™q„ïs¸XZâYÅ
†V~Z@*gmJƒÅzzÐ**\Âw~¶ā7ƒãecX

ŒVqÁz‰Ü6,Z‹Zn»X7ìÔWŠZ[zZÜtÆŠZ],}
~DÆZÖg»çnìXY+zZá»�Ûnìāz{Ãðug$c*
ŒÛZy™*ÅÃðWe$Y}ìÂZ¤/z{¬xqÑ]~ZkZÃCYì
Â{mqÑ]~ÌZkÅ§sÂzŠÑYìXÜsqÁz‰ÜÃÒ
ZzgZk6,,c*Z‹Zn»X7ìtgzi%{Åi0+Ï~Z*Šz÷á¤/Š

Ô!*\dWZzggL(,}ƒ~ƒ**¡~!*]ìXŠzu}tāZk
zZ§~ZâYpgŠã~†VÃy»ÒpHŠHz{ùÆ£.Þ~
åXZknªkÆ£«~œ£îGGZ[zZàug$‹Š~Zzg¬ïÇ
t~CŠc*Ãð�Ì7ƒZZzgZkczsäZzgv[z!*ZŠ[æZì
6,Ãðˆ8LÌaZ7ƒðXZka].Zwzc»ÃðØ˜„7
åXZÏ§b$~èÑ]zI¸]Æfg=÷áŠ~~Z#¬xÔÓ
Zzg‚Š{qÑ]zç5]~Š4ic*Š{ƒäÑZzgßvZkÆ¬Š~
ƒä'Zzgz„<Lk�¬Yg„ƒÂqÁz‰ÜÃ±k,UZzgD+ÛUZ,
ZŠZx™**7,D÷X1ÑXÃð'wzwZx»7ÔŒÛWy™*Æù
ÐŒÛd$F,!*]ƒäÆ**ðZkúg]»IÆo¡Z÷7ŠzZ§ZK
(ìXZkatÌKÅ¢zg]ìXZzgZÐZ‹ZnzZî`6,
úw™**Ì¨gz„»ñçqìXZyÓxqÑ]zzZu]Æ‚B
fzZ¦$¸ç G>ZzgooæÜÅ‰g6ŠzZ*VZzgZk§b±g#
ZzgŠ?ßÆfg=�zYŠZzgLLZyZÇZÑvóóÆ¼ÆzZu]ÃLL
®Ð*îGhÃÎyY],óóz){ÆÚø~ÌŠ9ecXW`ZsòŠzg
ZzwÆqÑ]zZu]�pZg`ZzgZy‰ßvXÆÎZz‡]z‰Ü

Æ¹ÐZz1YZvZzgDz¿Æ(ÌKVÆDgƒ‰ZzgZ#ÖÃ
ZkÅ¸g~7[ã7,~XZyZŠZâ]zúẐÜ6,Z[g!*"54è

EGGEÆZ̧w
ÅgzÝ~¨g™**ecZzgZL£tÅbàz!*ic*!ÆnZL
ZssÆ%:ÃZC**ecXZ‹ZnzZî`ZzgŒz]zyz`™ä
zZáT§bÆqÑ]ÐŠzegƒñZzgZ[pŠ̃´ZsðÃX
Š¤/ÍVZzgpV[VqÑ]ÐŠzegƒ**7,ZZzgxÔô/™ZxñÔ@*É
ZzgZ[zö$«JxgÂZvÅZÒe$ä�gZ{ZCðZzgTñ
zÈÔÕzñ“‹ï EGZzgm]ŠòÐ»x1Xz„�ZsòZŠzZg
z:q]ZzgZyÆig,»g**óÔExz.yZzgŠ*˜y~íZ#ÖZzg

xZ#Ö“W»gZiåz„W`ÌdÔŠ´ÔçÙZzgZÜ¹îg6,
øg}aF,Z_zE+»gÔÑëœõZzg‡.ÞŠguâtZzg¶KygZ{ìZzg
XÅëŠ¬zÕ™D÷ā

]æÖ³³òÔ1e³³³³^ñ³³³oÊ³³r³³ò³³ß³³³oe³³Û%³×ã³Ü
]ƒ]q³³Û³³Ãj³³ß³³³^m³³³^q³³³†m³³³†]Ö³Û³r³³^Ú³Ä

///
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´)Z]ãg¶ZväLLZû·óóÅ°pZyZÖp~Åì:
LLZâxF,è~�ÛâD÷ā)®)Ð%ZŠZIDÆ4,Šq-}zZá

)Š+Å™1úgppzZá(ÔDzZáZzgug$zZá÷XZzg†Zv0
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]Â³¿³Û`³^Êj³ßèÂ³×o]ÚjoÎçÝmÏnŠçá]¢Úç…e†œm`ÜÊnv×çá]Öv†]Ý
)Š¶:…Z²zZZ+:1&971ỐguqÁ:4&034( æmv†Úçá]Öv¡Ù!
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�Ûâc*:÷~Z#Ö,)07(Ð¼Zz6,�Û̧V~„ƒYñÏX÷~Z#Ö6,
�Û̧V»(,Z�z{̧xƒÏ�)Š´(ç5]~ZKgZñÐªk™}ÏÔ
Oçz{wZxÃ'wZzg'wÃwZxŒÛZgŠ}ÏX

ZâxqÁg¶ZväZkug$ÃZßw~ZëF,+ug$ŒÛZgŠc*ìX
Zk§bÅÒy™Š{u(VÅgzÝ~4�Û̧V»3g¦ƒä»ãCŠ~

:LÜZoāÐ',Xƒ**ZzgxY**ìX$+¬]zHÑ]ÅgZƒV6,
Ç(×ygxìXZÝZsxÐ?Ø™ªkzgZñ6,FFZsxÃZ(g™Æ
@Ze$Æa»°Y'ìÔqÑèZqŠg$ÄÃF,u™ÆpŠ‚�ZßßV
6,FFŠ+6,¿eZ„ìZzg¸eZ„Z÷zXÃ3~áYäzZàìX
{mîgÐÔzw#Ö»ZßwÂŒÛWyzZqŠg$ÄÆZßßVÐ„é
3äeÂÔzg:eZ„ÆaZCGz££gÔzw#Ö„»°ìX

)®)Ã}�Û‘Ô}¤AZzg}ZZÖpÐ̈HŠHìXZv
¬\äŒÛWy™*~pŠËÃÌ�Û‘Ð̈HìXZv¬\»Zg÷áŠì:

æøÚø³^Òø³^áø]Öû³Ûö³©ûÚô³ßöçáøÖônøßËô†öæ]ûÒø«Ê$è÷Êø×øçûŸøÞøËø†øÚôàÒöØ(Êô†ûÎøèõÚ(ßûö̀Üû
›ø³«ñô³ËøèºÖ(nøjø³Ëø³Ï$ö̀³ç]ûÊô³oû]Ö³‚(mû³àôæøÖônöß„ô…öæ]ûÎøçûÚøö̀Üûāôƒø]…øqøÃöç]ûāôÖønûûồÜûÖøÃø×$ö̀Üû

)Zp/:221(t!*]oƒ7ìāÓxñÝ„˜ŠÆa− møvû„ø…öæá
YNÔZ(YV7ƒ@*āCÙ)®)Æ¼ßvìÔ@*āŠ+Å™qÝ
™,ÔZzgZ#ZK¸xÆ0*kzZ:ß›ÂZ7ZvÐegZNÔ@*āz{
',}»ñVÐ6,Ì™,X

ZkWe$™`~Zv¬\äñëVÃ�Û‘Ð̈Hì�Ç¤/z{
Æp~ìªCÙ»xÆaZµ¤/z{X

ŒÛWy™*~¤/z{Æp~ÂLL�Û&óóÌÙƒZìX
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)ZŸg~:7(ZzgZÏ§bëäW\6,²!i!*y~Zq-ŒÛWy Êô³oû]ÖŠ$³Ãônû†ô

ÅzkÅìÔ@*āW\ZIlZzgZkÆWk0*kÆßÍVÃegZ�ÔZzgZ7
¦ƒäÆZkŠyÐegZ�TÅWæ~Ãðµ7ìÔZq-¤/z{¼A
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6,¸̈gìÇÔŒVJ-āZy»Wy~WŠò[ŠYwÐyw™}ÇX
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Ÿi³ˆ]Ù›³^ñ³ËèÚ³à]Új³om³Ï³^i³×çáÂ×o]ÖvÐ¾^a†mà]ÖomçÝ

]Ö³Ïn³^Úè(Î³^ÙVÊn³ß³ˆÙÂnŠ³o]e³àÚ†mÜ‘×o]Ö×äÂ×näæ‰×ÜÊnÏçÙ
]Ún³†a³Üi³Ã³^Ù‘³ØÖß^ÊnÏçÙŸ(]áeÃ–ÓÜÖfÃ˜œÚ†]ðiÓ†Úè]Ö×ä

)9›:522ÔÂ[ZÑâg>(÷~Z#Ö~ÐZq- Â³ˆæqØÖ`„å]¢Úè!
¤/z{ª#ÖJ-h6,yw™}ÇÔ�Ûâc*:Q}0%***iwƒVÐÂZk
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Z#ÖÆa³]zƒ*ìX

Z1CÙk,{gèZvÅÐgzZe$ìāgÎwZv-ZvmzÅäZg÷áŠ
Ÿi³ˆ]Ù›³^ñ³ËèÚ³à]ÚjoÎç]ÚèÂ×o]Ú†]Ö×äŸm–†a^Úàì^ÖË`^ �Ûâc*:

)9QZ0âz:7ÔÂ[ZY%îG(÷~Z#Ö»Zq-¤/z{ZvÆ¬6,‡ì
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ZÖp÷:÷~Z#ÖÅZq-)®)ZvÆ¬6,yw™}ÏÔ¸̈gìÏX
ZkÅ#¿™äzZáZkÃvy7àÃÐÔŒVJ-āª#Ö
WYñZzgz{Zkqª6,gìÏX)9›:553ÔÂ[ZÑâg>(

‰u(V~Z)Zzg‰~Z**kðZäZzg‰~¡!îEGð
ZÁÆZÖp÷X
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Ÿmˆ]ÙÚà]Újo]ÚèÎ^ñÛèeªÚ†]Ö×äŸm–†aÜÚàì„Ö`ÜæŸÚàì^ÖË`Ü ‹:

)9gg~:9633Â[Z‚Ü̂(÷~ ujom^io]Ú†]Ö×äæaÜÂ×oƒÖÔ
Z#Ö~ÐZq-)®)å¬ZÅ:ö X6,U*"$ŠxgìÏÔZkÃgÎZ™äÅ
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