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é¤Ý ÞháÂì áÂé�áÆã`ñoî6é¤ãKé¤ÞhåKësé�Ý ÞÏî6ÞhèÏåMà6ì ÞÏà+ß,åMáÂì�é�î µ ô]Ý áÂè(Ý�ã`à�Þ[ø�ì å�ô]ì ¼ ã`ìQð�à�ÞÏè�åMâ�ß òQé¤Þ[é�Ý Þhî6é¤ãKé¤Þ[ê`ÞÏè�é¤åMà]ò ì�é¤áÂñ
é¤Ý Þ/è�ò à�à6ÞÏì�é�é¤á¦â�Þºß,åMá¦ì�é&¿7ö&Ü+Ý á¦îhà6ÞFÐ�ò á¦à6ÞÏî�ã`ñÂñ�â�ÞUã`î6ò à�Þ�âÃÞ�ì�é¤îhëÀà�åMâ é¤Ý Þ/áÂì áÂé�áÆã`ñ�é�á¦â�Þ&é¤å é�Ý Þ/èÏò à6à�Þ�ì�é
é¤á¦â�Þ�¿7ö
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� Þ¶ì å�ô à6ÞÏñ¦ã�l�é¤Ý Þ²ã`î�î6ò âÃßFé¤á¦å`ì¾é¤Ý�ã>éqé¤ÝQÞ²ß�ã`à�ã`â�Þ�é¤Þ�à�î�ð åºì å`éqè(Ý�ã`ì í`Þ[å�êMÞÏà½é�á¦â�Þ`ö > î+ã~èÏåMì î6ÞFÐ�ò Þ�ì èÏÞK÷
ã�ß ã`à6é�áÂé¤áÂåMì ÃÖÍæ åKë�é�Ý Þ�ò ì èÏÞ�à6é¤ã`á¦ì�é�ä
î�ß ã`èÏÞ�èUã`ìõã`ñÂî�å êKã`à6äúåeê`ÞÏà�é¤áÂâÃÞKöÀhFá¦ì è�Þ/ôqÞÃã`à�Þ/å`ì ñÂäXáÂì�é¤ÞÏà6ÞÏî	é¤ÞÏð
á¦ì�é¤Ý Þhè�åMà�ìQÞÏà]ß4å`á¦ì�é¤î+å`ë�ã/ß�ã`à	é¤áÂé�á¦åMìG÷Fô�Þ~èÏã`ì�âÃå<ð ÞÏñ,é¤Ý Þhé�á¦â�Þ²êKã`à�á¦ã`ì èÏÞ[ô]á�é¤Ý�ã/ñ¦áÂâÃá�éqåMì�é�Ý Þ�íMà�å�ô+é¤Ý
à¤ãKé�Þ('Ä)� ëÀåMà+ÞUã`è(Ý�ß�ã`à�ã`â�Þ�é¤Þ�à Ä)� ö
Ü+Ý�ò î�÷,ã�ß�ãKà6é¤á�é¤áÂåMì èUãKì�æ,Þ�æ4åMòQì ð�å�ê`ÞÏà+é¤áÂâÃÞhãKî]ëÀå`ñ¦ñ¦å�ô]î�Ï

× ��Å ±�* · ² × ��Å ± ÿ,+ ¿ È 'Ä)� µ.-@¼
× ��Å ±�* · ² × ��Å ±0/ + ¿ È 'Ä1� µ�2f¼

ô]áÂé¤Ý + ¿�ã`îqé�Ý Þ[é¤áÂâÃÞ µ î�ã`âÃßQñ¦á¦ìQí ¼ ß4Þ�à�á¦å<ðdö�Ü+ÝQá¦î½áÂîqé¤Ý Þ²ñÆã`à6íMÞÏî	é+ß4å`î�î�áÂæ ñ¦Þ¶ß�ã`à	é¤áÂé�á¦åMì¾ãKé½é�á¦â�ÞQ¿ / = ÷Fá\öùÞ`ö�÷
áÂëdé�Ý Þ²ß�ãKà¤ã`â�Þ�é�ÞÏà Ä)� ñÂá¦ÞÏî-æ,Þ�é�ô�ÞÏÞÏì × ��Å ± ãKì ð × ��Å ± ãKé-é¤áÂâÃÞx¿7÷Fé�Ý Þ²ß�ãKà¤ã`â�Þ�é�ÞÏà�ô]áÂñ¦ñ�æ,Þ²æ,åMò ì ðQÞÏð�æ�ä × ��Å ±�* ·
ã`ì ð × ��Å ±�* · ãKé+é�á¦â�Þ�¿ / = ö
Ü+ÝQÞ¾á¦ìQáÂé¤á¦ã`ñ�æ,åMò ìQð î.å`ìõé¤ÝQÞÃß�ãKà¤ã`â�Þ�é�ÞÏà�î~âÃã�äúß à�å�ê<á¦ð ÞÃã`ì ã`ð ð á�é¤á¦å`ì�ã`ñ�æ,åMò ì ðõåMì
é¤Ý ÞÃß�ã`à6é�áÂé�á¦åMìdö

bÅë-ô�Þ�ã`î6î�ò â�Þºé¤Ý�ã>é[é¤Ý Þ�î�Þ/æ,åMò ì ðQî�ã`à�Þºé�á¦â�Þ�?�áÂì�ê`ãKà�áÆãKì�éÏ÷oá\öùÞ`ö�÷�3 ��4 ×5��Å ± 4 3 � ô]á�é¤Ý63 � ã`î[é�Ý Þºñ¦å�ô�ÞÏà

�



á¦ì á�é¤áÆãKñ�æ,åMò ì ðõåMì
é¤Ý Þ�ß�ã`à�ã`âÃÞ�é¤Þ�à Ä1� ãKì ð 3 � ã`îhé¤Ý Þ�ò ß ß,ÞÏà~á¦ì á�é¤á¦ã`ñ�æ,åMò ìQð åMì Ä)� ÷�é¤ÝQÞ�í`à�å�ô+é¤Ýõå`ë+ã
ß�ã`à6é�áÂé�á¦åMì áÂî+ñ¦áÂâÃá�é¤ÞÏð¾æ�ä73 � ã`ì ð 3 � ÷�à�Þ�î�ß,ÞÏè�é¤áÂê`ÞÏñ�äMö
Ü+ÝQá¦î¶ã`ß ß à6å�ã`è(Ý�é¤å�é¤á¦â�Þ�?\êKã`à�á¦ã`ì�é+ß�ã`à�ã`âÃÞ�é¤Þ�à�î]à�Þ�Ð<òQá¦à�Þ�î¶å`ì ñÂä�ã�â�á¦ì åMà+â�å<ð áÂû�èÏãKé¤áÂåMì é¤å�åMò à]â�åMì áÆ?

é¤åMà6á¦ì í/â�Þ�é�Ý åFðGö > é�ÞUã`è(Ý�ì Þ�ô é¤áÂâÃÞ[î	é¤Þ�ßd÷ é¤Ý Þ�ß�ãKà6é¤á�é¤áÂåMì îqåKë�ã`ñÂñ4êKã`ñÂá¦ð î6ò æ î�ß ã`èÏÞ�î²âºò î	é]æ4ÞhÞ5l<é¤ÞÏìQð ÞÏðd÷
á\öùÞ`ö�÷Qé¤Ý Þ�è�åMà�ì Þ�à]ß4åMáÂì�é¤î+âºò î	é�æ4Þ�èUãKñ¦èÏòQñÆãKé�ÞÏð�ò î�áÂì íÀ�BÐ<ò ãKé¤áÂåMì î - ã`ì ð 2 ö

ó�å�ô3é¤ÝQá¦î½Þ5lFé�ÞÏì î6á¦åMì�âÃã`ø`Þ�î+ì åMá¦î6Þ�ã`î]ã`ì�ã`ð ðQáÂé¤áÂåMì�ã`ñ,ò ì è�ÞÏà	é(ã`áÂì�é�ä ß�ã`à¤ãKâÃÞ�é¤ÞÏà�ëÀÞUã`î6á¦æ ñÂÞ`ö!ã�åMà½ì å`á¦î�ÞK÷
é¤Ý Þ�ñ¦áÂâÃá�éqåKë�é�Ý Þ�íMà�å�ô+é¤Ý�à¤ã>é¤Þ('Ä)� á¦î�83÷ ã`ì ð:9×5� á¦î+î6Þ�é]é¤å�Z 3 � ¸ 3 � _�ãKé�ÞUãKè(Ý�ì Þ�ô³é¤áÂâÃÞ²î6é¤Þ�ßdö ·

; <>=Ó|¦uhÖAÛ@? u[Ô�ÕvrBA:C u�s�ÙDA�Õys

� Þ�ð ÞÏâ�åMì î	é¤à�ãKé¤Þ�é¤ÝQÞ�ß,ÞÏà	ëÀåMà�âÃã`ì è�Þ�å`ë²åMò à�â�åMì áÂé�åMà�áÂì íXã`ñÂíMåMà6áÂé¤ÝQâ åMì ãFE	à�ÞUãKñ8c
é¤ÞÏè(ÝQì á¦èÏã`ñ]î6ä<î6é�ÞÏâ
ô]Ý á¦è(Ý�á¦î�èÏåMâ�ß à�å`âÃáÂî�ÞÏð�å`ë�é¤Ý à6ÞÏÞ~Ý ÞUãKé�á¦ì íHGKèÏå<åMñ¦áÂì í/èÏå`âÃß,åMì Þ�ì�é�î¶â�åMò ì�é�ÞÏðúåMì�ã�é�Ý ÞÏà6â¾ãKñ�èÏåMì ðQò è�é�áÂêMÞ
ß ñÆãKé�Þ`ö > ß à6åFè�ÞÏî�î�èÏåMì�é�à�åMñoèÏå`âÃß òFé¤ÞÏà µ�IKJML ^ONPNf\ ¼ èÏå`ì�é�à�åMñÂî-é�Ý Þ¶é�Ý à�Þ�Þ¶ÝQÞUãKé�á¦ì íQG>èÏå<åMñ¦áÂì íhèÏåMâ�ß,åMì ÞÏì�é�îÏö
Ü+Ý Þ/âÃÞÏã`î�òQà�ÞÏð
î�ã`âÃßQñ¦ÞÏî[ã`î²ô�ÞÏñ¦ñ�ã`î²é¤ÝQÞ/èÏåMì�é¤à6åMñ5ã`è�é¤áÂåMì î²áÂî�î6ò ÞÏðbã`à6Þºé¤à¤ãKì î6ëÀÞ�à�à�Þ�ðXé¤å é¤ÝQÞ/âÃåMìQáÂé¤å`à�á¦ìQí
î6ä<î6é�ÞÏâ ê<áÆã�ã L h}^�\@^ºáÂì�é�ÞÏà	ëJã`èÏÞKö

`[ò à]â�åFðQÞÏñGô]Ý áÂè(Ý�áÂì èÏñÂò ð Þ�î½é¤Ý Þhé¤ÝQà�ÞÏÞ~èÏå`âÃß,åMì Þ�ì�é�î+ô]áÂé¤Ý�Ý ÞÏãKé¤áÂì í�ÞÏñÂÞÏâ�ÞÏì�é¤î]á¦î+í`áÂêMÞ�ì�ã`î
RS ·!² ·TVU µ:×�é8· ÿ�W ·Fµ S · ÿ SYX ¼ ÿ�W · Ç µ S · ÿ S Ç ¼P¼
RS Ç ² ·THZ µ:×�é Ç / W · Ç µ S · ÿ S Ç ¼ ÿ,W Ç µ S Ç ÿ S�X ¼ ÿ�W Ç\[ µ S Ç ÿ S [ ¼�¼
RS [ ² ·TP] µ:×�é [ / W Ç\[ µ S Ç ÿ S [ ¼ ÿ,W [ µ S [ ÿ S�X ¼P¼

µ.^@¼

ô]Ý ÞÏà6Þ_S é á¦î.é¤Ý Þ é�ÞÏâ�ß4Þ�à¤ãKé�ò à�Þ�å`ë]é�Ý Þ é¤Ý à6ÞÏÞ�èÏå`âÃß,åMì Þ�ì�é�îÏ÷a` é á¦î.é¤Ý Þ�âÃã`î�î/åKë�é�Ý Þ�èÏåMâ�ß,åMì ÞÏì�é�îÏ÷ ×�é
á¦î�é¤Ý Þ ÝQÞUãKé	b�å�ôPá¦ì�é¤å�é¤Ý Þ è�åMâ�ß4åMìQÞÏì�é¤î�÷ W é é¤ÝQÞ¾é¤Ý Þ�à�âÃã`ñAèÏåMìQð ò è�é�áÂê<áÂé�äbæ,Þ�é�ô�ÞÏÞ�ì¹é�Ý Þ¾è�åMâ�ß4åMìQÞÏì�é ë
ã`ì ð¾é�Ý Þ²Þ�ì�ê<áÂà�åMì â�ÞÏì�éÏ÷ W édc é¤Ý Þ�é¤Ý Þ�à�âÃã`ñoèÏåMì ðQò è�é�áÂê<áÂé�ä�æ,Þ�é�ô�ÞÏÞÏì�é�Ý Þ[èÏå`âÃß,åMì Þ�ì�é ë ãKì ðfe�÷ ã`ìQðgSYX�é¤Ý Þ
é¤ÞÏâ�ß,ÞÏà¤ã>é¤ò à6Þ�åKëdé¤Ý Þ�ÞÏì�ê<á¦à6åMì â�ÞÏì�éUö;� Þ�èUã`ìÃà�Þ�ð ò èÏÞ�é¤Ý Þ�èÏå`âÃß ñÂÞ�lFáÂé�äºå`ëdé¤ÝQá¦îAâÃå<ð Þ�ñ�æ�ä�Þ5lQßQñ¦åMá�é¤á¦ìQí[é¤Ý Þ
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ã�á¦íMòQà�Þ�^ ÏBhFèÏÞ�ì�ã`à�áÂå�å`ë�ã`ì�á¦ì�é¤Þ�à�â�áÂé�é�ÞÏì�éqëJãKò ñÂé µ ñ¦Þ�ë é ¼ ã`ìQð�ëJãKò ñÂéqð Þ�é�ÞÏè�é�á¦åMì�æ�ä�åMæQî�ÞÏà	ê<á¦ì í/é¤Þ�âÃß,ÞÏà�ãKé¤òQà�Þ
î�ÞÏìQî�åMà�Ü¯^ µ à6á¦íMÝ�é ¼ ö�Ü+Ý ÞAî�ÞÏìQî�åMà�à�ÞÏã`ð áÂì íMî�å`ëFã`ñÂñKëÀåMò àdé�ÞÏâ�ß4Þ�à¤ãKé�ò à�Þ5î6ÞÏì î6åMà�îsã`î�ô�ÞÏñÂñ�ã`îdé¤ÝQÞ5á¦ì ð òQèÏÞÏð�ëJã`ò ñ�é
ã`à�Þ~ß ñ¦åKé�é¤Þ�ð$áÂì�é�Ý Þ&ñÂÞ�ë é�íMà¤ãKß Ýdö+Ü+Ý Þ.ð ÞÏà6áÂêMÞ�ð$é¤à�ãeç6ÞÏè�é¤åMà6á¦Þ�î²ã`ìQð$é¤Ý Þ~î�Þ�ì î�å`à[à�ÞÏã`ð á¦ìQí�ëÀåMà]é¤Þ�âÃß,ÞÏà�ãKé¤òQà�Þ
î�ÞÏìQî�åMà�Ü¯^/ã`à�Þ�ß ñÂå`é�é�ÞÏð�á¦ì�é¤ÝQÞ~à6á¦íMÝ�é]íMà�ã`ß Ýdö

ã`î ¹Ý²Ôµ�×�é8·�¸»×�é Ç ¸»×�é [ ¸ S�X ¼ Ês÷�ãKì ð�é�Ý ÞhåMòQé�ß òQé]êMÞ�è�é�åMà�ã`î ½Ý²Ôµ S · /,� ·�¸ S Ç /�� Ç ¸ S [ /�� [ ¼ Ês÷ ô]Ý ÞÏà6Þ � é á¦î
é¤Ý Þ+ì å`á¦î�Þqå`ëGÞÏã`è(Ý/é¤Þ�âÃß,ÞÏà�ãKé¤ò à6Þ+î�Þ�ì î�åMà�ö�Ü+Ý Þ]ì åMáÂî�Þ½ß ã`à¤ã`â�Þ�é�ÞÏà6îAã`à�Þ]ã`ñÂî�å[áÂì èÏñÂò ð Þ�ð�áÂìºé¤Ý Þ+òQì èÏÞ�à6é(ãKá¦ì�é�ä
î�ß�ã`è�Þ¾à6ÞÏî�òQñÂé¤áÂì í�á¦ìõã�é�å`é(ã`ñ5åKë½ÞÏáÂíMÝ�é~ò ì èÏÞ�à6é¤ã`á¦ìõß�ã`à¤ãKâÃÞ�é¤ÞÏà6îÏökó�å`é¤Þ/é�Ý�ãKé.ì åMá¦î6Þ�ß�ã`à¤ãKâÃÞ�é¤ÞÏà6î&ãKà�Þ�ì å`é
ðQä<ì�ã`â�á¦èUãKñ¦ñÂä�ß�ãKà6é¤á�é¤áÂåMì ÞÏð�áÂì�é¤å�î�âÃã`ñ¦ñÂÞÏà½áÂì�é¤ÞÏà	êKã`ñ¦î�ö

�õÞ�Ý�ãUêMÞ$â�ÞUãKî�ò à6ÞÏð é�Ý Þ�á¦ì ß òFé�êKã`ñÂò ÞÏî�ô]áÂé�Ý ×�é8·ô² ×�é [ ² = á ^ ðQ� ã`ì ð ×�é Ç ² \f^ á�^P� µ ÝQÞUãKé�á¦ì í
ÞÏñ¦Þ�âÃÞ�ì�é�^�á¦îAî6ô]á�é¤è(Ý Þ�ð�åMìd÷�Ý ÞUã>é¤á¦ìQí&ÞÏñÂÞÏâ�ÞÏì�é¤î = ãKì ðô\.ã`à�Þ]é¤ò à6ì ÞÏð¾å�
 ¼ övb�ì¾åMò à-Þ�lFß,ÞÏà6á¦â�ÞÏì�éU÷�ôqÞ²î6é(ãKà6é
é¤åhà�Þ�û�ì Þ½é�Ý Þ+á¦ì�é¤Þ�à6êKã`ñFå`ëoé¤Ý Þ+ß�ãKà¤ã`â�Þ�é�ÞÏà�î�÷Mô]Ý á¦è(Ý�ã`à6Þ½á¦ìQáÂé¤á¦ã`ñ¦ñ�ä[íMá�êMÞ�ìÃãKî W ·B² ZdN á N = ¸ = _E÷ W Ç ² ZdN á N = ¸ = _E÷
W · Ç ² ZdN á N = ¸ = N�_\÷
` ·k² Z � ¸ ^�NPN�_\÷
` Ç ² Z � ¸ ^�NPN�_\öwÜ+ÝQÞ$ì åMáÂî�Þ�ß�ã`à�ã`âÃÞ�é¤Þ�à�î�ã`à�Þ�î�Þ�é¾é�å � ·ô² � Ç ²
� [ ² Z ÿ N á \ ¸ / N á \�_Eö > ë é¤ÞÏàhðFäFì ã`âÃáÂèºß�ã`à	é¤á�é¤á¦å`ì á¦ì íÃÝ�ã`îhæ,ÞÏÞ�ì ã`ßQß ñ¦áÂÞÏð$ô]á�é¤Ý
âÃÞÏã`î�òQà�ÞÏâ�ÞÏì�é�î�ëÀà6åMâ#é¤Ý Þ
ì åMâ�á¦ì�ã`ñoî	äFî	é¤Þ�â�÷Qé�Ý Þ²ëÀåMñÂñ¦å�ô]á¦ìQí.áÂì�é�ÞÏà	ê`ãKñ¦îqÝ ã�ê`Þhæ4Þ�ÞÏì�ã`è(ÝQá¦Þ�ê`ÞÏð
Ï W ·B² Z�N á = ^ ¸ N á = \�_E÷ W Ç ² Z�N á = �H¸ N á = ^ _E÷
W · Ç ² ZdN á�- ^ ¸ N á�2 \�_E÷p` ·Q² Z � = ¸s��ð _E÷p` Ç ² Z - = ¸�-H� _\ö.Ü+Ý á¦îhè�åMà�à6ÞÏî�ß,åMì ðQî~é�å�ã à6ÞÏð òQè�é¤áÂåMì
å`ë-é¤Ý Þ�î�á gÏÞ/å`ë
é¤Ý Þ�ò ì è�ÞÏà	é(ã`áÂì�é�ä î�ß�ã`è�Þ.åKë ^ åMà�ðQÞÏà�î]å`ë�âÃã`íMì á�é¤ò ð ÞKö Ç
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