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0991Y»–ƒZìÔ’k�ÛâD��

LLZvÆ4ŠqŠ+ÜsZsxìXÁz�g,œ~Æ_·zïÐ~ä
)m:11( ZkŠ+Ã�¼ŒìÔz{ZKZkÂ[~Òy™ŠcìXóó

Z6s7002Y»’k”{ìÔ B QMy~Â[ÆL{ØóÆÄZyÐ�72
'ñßs˜�:
LLZv¬\»]ì�ZkÂ[Å"»�»x~ä0991Yì.0141|~Ë
z‰ÜÑzqHåÔz{M`,{‚wˆ0›ŠÃVŠìXtQk7g}Š+»Òy

Åz‚¦ÐZ̈+ÃŠcŠXóó)m:356( 1 ì�}ZÆMy~9·
~èˆìXtZz¹04 )0991Y@7002Y( Sk§b–w'tÂ[,{'k

,]‚Ñ:ÅÑbkìXSkÐIQrVäg,œ~ª52‚w»²�
Š+ZsxÆ_·zï~¦ZgZX'ñßs3591YÆµnaZƒñ

Ð¬Š+ )0991Y( �XSkˆ[ÐŠ¬YñÂZ¤Â[ÅZ’ZÆ‚w
Ât5691Y»‚wá N Zsx»_·zïÅæ]g,œ~ª52‚wïáY

aZö3591YìÂQ'Å/Üs!g{‚w!¹�ìXÍc è ìZzgZÍ
'ñßsäŠ+ZsxÆ_·zï»»x21‚w„Å/~Ñzq

(School ™ŠcåXZ[tZIÃÆÎW»»xì�21‚w»Zq¶^
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Š+ZsxÆ_·zï»HZIƒYì?z,' Going Child)

ñßsÐÂtÌê:åZ¤z{tŠúò™Šï�qªè854-ö EEGE~ÌQy»icŠ{z‰Ü
Š+Zsx„Æ_·zï~¬ƒ@åÔYèZ¤Š*~ÃðâŠgiZŠzàZvƒY

 ìÂHâŠgiZŠ¬ÝŠ+7ƒYX
Â[ÆqgY]

ƒÐ¬Zq¿LŠâpóìXQLQßwzIŠ~ó»ÄZyìTÆ�&
p}:IŠ„D'èŒÛMyÔIŠ„D'è<ZzgIŠ„D'èug‘‰�XZkÆ

ÆÄZyÐƒ@ìZzgZk~LZZ*]óZzg ]ÖvÓÛè ˆÂ[Æ¬{»M¸i
B@ìZzgZkÆ ]ÖÓj^h LZÜª]ó6ZµZµcÅˆìXÂ[»ŠzuZz

�‡âÈ„ŠZ]Ô‡âÈçÑ]Ô‡âÈ(„Ô‡âÈuÔ‡âÈŠú]Ô‡âÈ
˜ŠÔuzŠz±kZ]ÔpgŠzâlÔgÎxzMŠZ[ZzgnZzgñgÒn6-�ñ�Š�X
My~L{ØóÆÄZyÐŠzÔ‘‰�ZzgLÂÒ]óÅz„Š~ˆìX

'ñßs»¦§Š+
'äZL¦§Š+ÅzŸs~ŒÛMÈÅ̂Mc]ÐZPŠHìX

ZqŠgZzg‰@g]ØZ@7K�XZk Ô !ªZzgŠ*ô`ÆjZáŠb�
Æ´z{QrVäZLñ�Æh~ZLZ*fñÑ*Z}ZŒZ&kÅ‚
LD'ŒÛMyóÐ%zVÅ®ZŠ~jZ!Y]Šg`K�X

pZkÂ[Æ̃Ñ]ÅFKÆjZáÐ‰q,C�X
VwÆîg6:
LZZ*]óÐÌ¬ŒÛMyz<Zzgug6¨gzD'™äZzgQyÃKÆ a

QßwzIŠ~Šb‰�qÑèZZyÑäÐIË¿ÆaZ,/Zzg
ÂQñgÐzZ�ƒ*¢zg~7X

LZÜª]óÆ![~ÎgÒZxZ[ÅMc]33@53»jZ!ŠïƒñtŠúò b
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HŠì�ŒÛMy~Üs¸ŠkZdZ̈ãZz™sªZsxÔZZyÔ¦]Ô
œtÔñÔËqÔgzi{Ô¡è�Ûz`Zzgf™èMÒyƒñ�Z�|tì
�ŒÛMÈˆ~ZyZz™sÆ´z{ZzgÌ¹ÐZdZz™sèÃgƒñ�

z){X ( ]ÖÏôŠ¼ ) ‰¾òÔÂÀÔZˆyZzg°wzZ»s
‡ây„ŠZ]~˜VÓg]Ð0)b}»"Ô¬zÎkZzgzç c

z<»f™Mìz;V0uZzg*0u0ãÆ)bÒy7K‰X
ZZ*]Æˆ„ŠZ]»f™oƒåÔYèŠ+Zsx~ZZyÑäÆˆ d

ƒÐª¬úi„»ì6�pŠZkÂ[Æ™9846–ì1ZÏ
Â[~ZZ*]ÆˆZÜª]»f™MìZzgZkÆˆ„ŠZ]Å!g~
MðìX
‡âÈçÑ]~˜V:tZzgZkÅ‰Zlx‰SÞYZzgÖgÃÒyHŠ e

ìÔz;V7Òü
E

»f™7ìX
LpgŠzâlóÅqzVÆÄZyÃ‡âÈu~f™™äÅOñZÐMy~ f

�äZµYVÒyHŠìXZ�SZzgz�Æ)b:Â‡âÈu
~Òyƒñ�Zzg:Zµ}Zy»f™MìX
Â[~ZsòZ©â]zx]ÃYOL¸Z2óÆ*xÐ7HŠì‰ g

‡âÈ„ŠZ]z){XqÑè‡âyZÐë�T~̀xZzgwZ»f™ƒXp
ŒÛã051,]6“ƒñL‡âÈ„ŠZ]óÆ![~}Ì̀xzwZ»Ãð
f™ñ�Š7ìXz,ÌL„Š]ó»¬Â™~M@ì1L„Š]»‡âyó
*‡.ÞûqìX�áh'ñßsÆf‚~t!]ƒ�T§b
Š*~̧Z2MñŠy$sgT�ÔZÏ§bZsxÆãŠ~Z©xÌñxÅ
*uì&Ëz‰ÜÌË§sñhZZzg$ÑYYìX
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sxÆ_·zï»HZIƒYì?z,'
Z¤z{tŠúò™Šï�qªè854-ö EEGE~ÌQy»icŠ{z‰Ü
ï~¬ƒ@åÔYèZ¤Š*~ÃðâŠgiZŠzàZvƒY

 ƒYX

âpóìXQLQßwzIŠ~ó»ÄZyìTÆ�&
IŠ„D'è<ZzgIŠ„D'èug‘‰�XZkÆ

ÆÄZyÐƒ@ìZzgZk~LZZ*]óZzg ]ÖvÓÛè i
B@ìZzgZkÆ ]ÖÓj^h ÅˆìXÂ[»ŠzuZz

çÑ]Ô‡âÈ(„Ô‡âÈuÔ‡âÈŠú]Ô‡âÈ
lÔgÎxzMŠZ[ZzgnZzgñgÒn6-�ñ�Š�X
ŠzÔ‘‰�ZzgLÂÒ]óÅz„Š~ˆìX
+
+ÅzŸs~ŒÛMÈÅ̂Mc]ÐZPŠHìX

ZqŠgZzg‰@g]ØZ@7K�XZk Ô áŠb�
�Æh~ZLZ*fñÑ*Z}ZŒZ&kÅ‚
®ZŠ~jZ!Y]Šg`K�X
]ÅFKÆjZáÐ‰q,C�X

ŒÛMyz<Zzgug6¨gzD'™äZzgQyÃKÆ
�qÑèZZyÑäÐIË¿ÆaZ,/Zzg
ƒ*¢zg~7X
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Š+Åß̈
ZkÂ[~�Š+7HŠìZzg�Ñ<”gs™ZðˆìÔz{ÇŠ+

ZsxZzgZsòÑ<Æ!ÇÜsìXZk~Šzu}!-CåGEŠ+Å§bZsxÅ
Åˆì�z{°ZßZµf!�d»l/¥x (Reconstruction) Z+úâ

ƒ@ìXZkÆË~Zq5PÑ<{àˆìZzgZsx»Zq_wZzggz×
ìàZic»g™1Šì�f[ÆaÌ‡.ÞJwìZzgøg}f[âZi

xZâVÆŠwÅMzZiìXZ[Zk6ZsxZzg5Ñ<ÅPJVŠ¶:
ÃÑ<Æâ~zrŠgâ+ÅOñ™cZzg )ZzgZ)qzªk( Â[z< a

ÃÌÑ<Æâ~zrŠg (Nature) ’p”{!ªÔŠ*ô`Zzg¡]
)m54Ô74( ŒÛZgŠcŠìX

0Š´Z˜q]»|x$wŠcŠìXÂ[Ð%ZŠŒÛMÈˆ„7É b

ZkÐÂgeÔi1gÔZgZzgÓxŠ*ZAòÃzô`»Ÿ%ZŠìX
)m34Ô44Ô54Ô151Ô251Ô351(

ÆZ̧ZwÔZdwc½kZ]7ìÉZkÐ%ZŠ 1 <Ð%ZŠgÎwZv
)m41Ô64( Š+Z'Z½ÅgzZeìX

ŒÛMÈˆÅÜsZq„ŒÛZY]Šg„ìÔ!¹ƒŒÛZY'Y»��X c

)m92Ô23(

)m74( <ŒÛMyÐlxìX d

)m41( Zqw»*xìX )72( <Üs*K e

)m41( ÌZ)qZzgiÂZF»ƒ*ÑoìX ŒÛMyÅ§b<Æo]c f

)51Ô16( ugÐÃðo{c¿U"7ƒ@X g

czsZzg”»çZsòÑ<7™CÉZ̈ã¡]™CìX h

)m54Ô202Ô302(
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)m116( %DÅwZO7ìX i

�áŠ~”{iZãÆaÌ.Zg}iZãÅ§bÜs001ÃhzVÅwZìXZk j

)m426( ÆagWc¢g~Åu7ìX
)m641@941( ÆaË®èºòU"7ìX 1 My]~|]· k

|]}mZ?xzÃ]0`�z{ŒÛ[èª#Ö~Šz!g{Š*~7 l

)m871( ÐX NM
)m84Ô535Ô545( F1VÃO™ŠcŠåÔ1ÃðgÎwLO7ƒZX m

)m93( »�Û›y»Zzg›y»�Û»zZg_ƒYìX n

LæWóÜs²[Æ"ìENG6„ßvÔ̧ZyÆˆŠ*~Ãðæu7X o

)m106(

)m63Ô336( Ñ<~3äÅÜsegq,wZx�X p

)m394Ô975Ô »�ÛzVÆÜs˜Šzyw»Ñ¦¬Z[!¹7ìX q

085Ô795Ô106(

!)®úi~ZâxÅt6úg'Ì—MzZiÐL4yZvóÈ$Ë�X r

)m523(

úiÅqª~²!Š¬ƒVÆ´z{Šzu~i!âV~ÌÄZzg™¬ÅY$Ë s

)m392( ìX
eZzgÏZÑ³Æñµ6ÅYäzZàŒÛ!ãr„Š]ìXt�ÛnczZZ7 t

)m402( ìX
ZyVßVÐzZãƒY@ì�èÃg{Â[~Š+ZsxZzgZsòÑ<Åß
¨ÅˆìX'ñßsäŠ+ÔÂ[ÔŒÛMyÔugÔ<ZzgÑ<Æ*x
Ð)Zsò�ZzÃc]7K�XQrVä¹ÐZsò›]Zzg¬
Z)àQñg»Zïg™eZÑìXZk§bQrVäŠg`fsMeÅ¥zÐL)−
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7HŠìZzg�Ñ<”gs™ZðˆìÔz{ÇŠ+
!ÇÜsìXZk~Šzu}!-CåGEŠ+Å§bZsxÅ

Åˆì�z{°ZßZµf!�d»l/¥x (Reconstruction)

q5PÑ<{àˆìZzgZsx»Zq_wZzggz×
�f[ÆaÌ‡.ÞJwìZzgøg}f[âZi
XZ[Zk6ZsxZzg5Ñ<ÅPJVŠ¶:

ÃÑ<Æâ~zrŠgâ+ÅOñ™cZzg zªk(

ÃÌÑ<Æâ~zrŠg (Nature) ô`Zzg¡]
Ô74(

|x$wŠcŠìXÂ[Ð%ZŠŒÛMÈˆ„7É
gZzgÓxŠ*ZAòÃzô`»Ÿ%ZŠìX

)m34Ô44Ô54Ô151Ô251Ô351(

ÆZ̧ZwÔZdwc½kZ]7ìÉZkÐ%ZŠ 1

)m41Ô64( ìX
q„ŒÛZY]Šg„ìÔ!¹ƒŒÛZY'Y»��X

)m74( ìX
)m41( Zqw»*xìX

)m41( ÌZ)qZzgiÂZF»ƒ*ÑoìX o]c
)51Ô16( ¿U"7ƒ@X
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ZÅ.íÝó»gZ3Z(g™1ì:
%$þ$$ 

)ZûY:511(  $$
Å#¿™}Zzg›âVÆgZ5 1 LL�¿@ZezZãƒYäÆˆgÎw

ÆÎZËZzggZ56−ÂZ,¿ÃëQÏ§s¢Š,ÐÔ]Oz{pŠQŠZzg
QZÐ3~ŠZ4™,Ð�¹%æENZ1:ìXóó
²š»¥−)*

'ñßsäZkÂ[Æfg)ZKL²!ŠZãó»Ìp[bCÙ{HìX
Oçz{Zq£x6˜��

~ZqMeZk§bMðì: )6( ÎgïZÅx
 $6$$ 

LLZzgÃðYâg7�i}6ZL0ƒVÐ¸ƒZzgÃð60{7�c~ZL
ŠzâV!izƒVÐQh@ƒÔ1tƒvg~„§bQ‘�Xóó

 Zk~ŠN³Ô£.ÞÆ‰ZÖpvsƒ‰�X}¿Æ¬{~
»Â7McXZÏ§bŠzu}{~  ìÂŠzu}{~ 

ÆZÖp  c  ÆZÖp�Â¬{~ 
vsƒ‰�Xóó

vsâ*ìÂZyÃ  c  ŒV6'ñßsä�
ŒÛMyˆÅŠg`fsMe7ÃgÄ™÷zÃ]ï%e’¸:

$$ 
$$$

)Z‡g:54(  (
LLZzgZväCÙY0ZgÃ0ãÐaZHXQZy~ÐÃðùÆ.Þ¸ìÔÃð
Šz0ƒV6¸ìZzgÃðegczV6¸ìXZv�eLìÔaZ™@ìX"—
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ZvCÙq6‡ŠgìXóó
 ²šÅŠð÷)äÐ¬Â[Æ'ÃMeÆL}
ÆMÐ÷zs  6¨g™¢ecåXz,èÃg{Me~ 

â+Å¢zg]7ìÔËczs¬äŒV÷zs7â*X
Â[~§ŠZ]
ZkÂ[Æ_·ÐZkÆ‰§ŠZ]Ì‚tMñ�ÔVwÆîg6:

ŒÛ!ãÃm5046‡âyÔm4046ÒZzgm9466<ŒÛZgŠcŠìX 1X
Zzg )m13( ZâxZ0Þ[iCÙ~òÃ¬)rZzg*‡.ÞZ±ggZz~IZcŠìX 2X

)m52569gg~Å QMÐ^™QyÅgzZe™Š{ZqŠg6ZOŠHŠìX
ug4676ÔQm1566òZ1ŠZƒŠÅug0923(
m326ì�ŒÛMyCÙq6lxìZzgm746<ŒÛMyÐlxƒ̂ìX 3X
m336ì�tßì�ë?·]»|xKÐ‡Ü�ZzgQm0816 4X
ì�?·]QñgÆ!g}~ëZÝ|Ã7YyMX

Â[»Z0Z¯Òy
ikÃÂ[LöZyó~Z¤p¹e&~âg~ˆì@ët¬xQgŠzi!y~
7èˆÉQgŠzñ!›Ðö NŠ~èˆìXøg}f}™ZxÃÌZ+„QgŠzi!y
_5À£4-Cé GEGFcX

ZkÂ[»'¹f�Ô�á§ZzgzWZ�·MŠòìXZkÅ‡ŠgZæòÔ
ÅŠZŠŠ´7C (Flowery) i!yŠZãÔÒyÅgzZãZzgZÖpÅf»g~z̄ÿ N»g~

ìXPZqZ½‚]5±ƒV:
Zq£x6–ì:

|tì�ZLQ|[ÆÒpÐŒÛMyZq!Ç„»ŠÂ[ìXZk LL
Z+ÑwÅ0g'�Ôg*èpÅ è ~ŠgcƒVÅgzZãìÔ«gzV»izgìÔŒ
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ì:
þ$$

)ZûY:511(  $
Å#¿™}Zzg›âVÆgZ5 1 äÆˆgÎw

−ÂZ,¿ÃëQÏ§s¢Š,ÐÔ]Oz{pŠQŠZzg
,Ð�¹%æENZ1:ìXóó

Â[Æfg)ZKL²!ŠZãó»Ìp[bCÙ{HìX
˜��
MeZk§bMðì:

 6$$
}6ZL0ƒVÐ¸ƒZzgÃð60{7�c~ZL
Ô1tƒvg~„§bQ‘�Xóó

 Æ‰ZÖpvsƒ‰�X}¿Æ¬{~
»Â7McXZÏ§bŠzu}{~  {~

ÆZÖp  c  �Â¬{~

vsâ*ìÂZyÃ  c  ä�
7ÃgÄ™÷zÃ]ï%e’¸:
$

$$
)Z‡g:54(
ãÐaZHXQZy~ÐÃðùÆ.Þ¸ìÔÃð
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¯x~ZL%œÅ§s!g!g»g�qìÔ�hz X ZŠZN�ÔVB�Ô®�
ìZzg‰[ÆÍ*ÍVZ‚2�ÔZ\kìÔ‹]ìÔ”]è¢ìÔ¤mÅ

]m6 Zßg'ZzgZ²ZnÆZZ0Zi�XZk~›zZZ]Æñ́V6Ô
ÅªìZzg…Æñ́V6Ô 2nŠkÒä2ç7�fßÜe†‰nßäÿÚà…mˆp

ŠgcƒVÆŠwTÐŠIYNÔz{îÃy»�yìXæ[Æz{ÚT¥Ã]
)m22( ��MŠòQy~!ÇÅ™g{Y@ìXóó

ZqZzg(ì�
LLZkŠ*~Zv¬\ä�YâgaZK�ÔQy~Ð‰3äÆ�Zzg‰

ÂZk»ZWaèZ̈yÆ N 3äÆ7�XtŠzu~nÆYâgZ¤3ñY
HÉ67@ìÔZkaZyÐS!QkÅ¡]~ŠZ4ìXZ̈yÅt¡]
!kxQkÅ9gÉð™CZzgz{%ËFœŠÆê™©ì�QÐH3*ec
ZzgH73*ecXQÐ¥xì�èÔéÔ;¶ÔÃ}Ô¢|Ô�[Ô‚,Ô–
ZzgpŠZ̈yÃð3äÅq7ìXz{Y}ì�̃h}Ô¢ñÔŠ,pZyÅ¯]

Æa7ÔÎZg~ÆaaZK‰�XZyYâgzVÆ1wz'ZiÅ�„
ÐÌz{7g~§bzZ�ìXZk~µ7�QkÅt¡]LL*Ì
ƒYCìÔpŠ*~Z̈âVÅ¬ŠZ]»_·C@ì�QyÅZq(~®ZŠZk

)m83( çA~!kxt7™CXóó
'ñßshz!ë~&Ò54ø

G
EGzMöl»ZzgZq„!]ÅF@zf™h»

ZÚâCÙì�Zi@ëwßvÌZkÆZk{ÆMÐ0ã½DZzgŠð»3
YD�XZk»o]M\ÃL¸æ~™rÔfYÆÃ~ó*òÂ[Æ_¬Ð
ïYìXT~ñßsä&âMñi¤È™ZxÃp[ç̧s¯cìXZk
Æ´z{M\Qz6ÆŠzu}Z½k»Ng_·™ÆŠBT~QkäLZz.ó
Ã¾pzgCÐ(¾¯xÐïw™ZzgZKæ"»�CÙŠ3™Zqß!]Ã9
U"™äÅÃÒÅì�

LLz{Y}ì�̃h}Ô¢ñÔŠ,pZyÅ¯]Æa7ÔÎZg~ÆaaZK
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‰�Xóó
qÑèZz.ÎZg~»YâgÌìÔ'wÌìZzgZk»Í“Ì3cY@ìZzg

z{Z̈ã¡]ÆÜsÌ7ìX
Â[»!¦kN?
Zkc˜ZsgZŠ´Â[ÆN?6'ñßsÅ.epzg]¦kÌ’
ì�SkÆŒÃŠz!Ñ™ŠîìXZk§btÂ[ZKßg~Zzgs~Z±gÐZq

Å Ñ�Z[�á‚g0ˆìXZ%èÃg{!Ñ¦kZ+ì�i!ÈqwÐÈg„ìX
™sßÌ7Ô‚tMDÌ7!

Yèt�QyÆuÔn}Zzg¤Šy6ŒìZzgZyÅ¤ŠyÆÐnÅ
»¶yÌ!ÇúcVîg6Ã (Cross) §sÔÜsZqZõÆÃA6LÇó

M@ì�ZÝ~�áhæo™rÆ®»¾wì1z{Z(©7™@ì�q
ÃðgZ{~!„7  £xÔ;

�Ã}cgÐ†ÂÎ}ŠZg−
ZkÆ´z{ÇÅt´#ÖZsxZzgf!�dÆZk³"ÃÌªCÙ™C
ì�ZkÂ[»§ÒZqÐiZzgZkÅZÝgzbìZzgt�ZkÂ[~7HƒZ
ZsxZ0gÐ|áìX è Š+

¾qwZãZi»½6ZkŠg?Zzg?Â[Å7Z•ðoƒìXZI
DÃZk»¢zg_·™*ecX

ñÑ*·œ&òWsuÍŠJÆ�Ûi0ZzgYd?DZ?x ‰^Þvä]…iv^ÙV
™r*¸ŠâV¿´ªÆˆgZ]‰�ihhwÑƒg~gÔ�Ûâ‰X
Z*vzZ*ZDgZây!ZyÅú¯»i{(~ÏÇ{uÍŠJ~ZŠZÅˆXZv¬\%jxÅ

XW}! N �ÛŠzµ',~£x«�Ûâ ø]ZzgŠ´}â]ÃJwzàg�Ûâ™
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¯x~ZL%œÅ§s!g!g»g�qìÔ�hz X ®�
Z‚2�ÔZ\kìÔ‹]ìÔ”]è¢ìÔ¤mÅ

]m6 ÆZZ0Zi�XZk~›zZZ]Æñ́V6Ô
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