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Z¤/ƒqð™Št»x@{:ƒnÂïẑ[6,¿»¬‰‰‰‰‰‰‰‰‰‰‰
Hð™ŠtÅgzÝ{ØCƒCì?‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
iƒ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
%�bÝ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
‡.ÞÀ:‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
òZzgf[»z‰Ü',Z',ƒäZzgz‰Ü(YÅï‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
ð™Št»ƒqZzgyZÞ»¾z[ÄŠgzik,Z¬ì?‰‰‰‰‰‰‰‰‰‰
´)WßÏò»jZ!:ìZœZ[‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰
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Astronomical ZÚ,MÐZzd$‚QÅæŠÐÛy)
(Æ!*g}qgzfs¥â]qÝƒð÷XXÐZk!*]» Twilight

 (ÆZW,Z]Ûy Zodical light Z0+Zi{l!Îc*YYìā',zYgzÝ)
Ð¹¬»ƒ`ƒD÷:X

(1)    Before the beginning of astronomical twilight in 

the morning and after the end of astronomical twilight

in the evening the sun does not contribute to sky ill- 

uminaton.

(2)    Astronomical Twilight: the time at which the sun 

is 18 degrees below the horizon.It is that point in time

at which the sun start lightening the sky. Prior to this 

time during, the morning, the sky is completely dark. 

During the evening, this is this is the point where the

sky completely turns dark.

FROM: NOAA's National Weather Service Weather Forecast   

(Office)

(3)    Astronomical dawn is the time at which the sun 

is 18 degrees below the horizon in the morning.Astro-

nomical dawn is that point in time at which the sun

starts lightening the sky.  Prior to this time, the sky is 
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completely dark.

(http://en. wikipedia. org/wiki/Dawn# note-NOAA 

Astro Terms)

gZ¶äZ%M~eZË{−Ø•�™r#ÐZ~éÆig)gZ‚H (4)

Źq-ÎZwì�Z[Ã$›40î EGEÜHYg;ì:

Question: (1)    Is there some another light before 

the Astronomical twilight or there is totally darkness?

Answer: It is agreed by all astronomers that gene- 

rally,  the sky is totally dark at or before astronomical 

twilight.  But this is not true at high laitudes. 

ð»f[Zzg™ŠtÆjZáÐèÃg{!*Ñ-cZzgfzepÑV$Å
ªźâ]ÃæÃgÄ™qgzfs!*'‚tWI:
fzepÑV$ÅgzÝ»ZW,ÛyÆ¼gÐ¬åîg6,»ƒ[ƒ@* ))))1111((((
ìXèÃg{!*ÑjZ!Y]~ÛyÐ¬W�y6,åîg6,Z0+ƒZƒ**{m
™yZÞ)Z¤/ZkÃÛyŒÛZgŠc*YñÂZk(Æ¾z[Æˆ„W�y6,
åZ0+ƒ}»Z’ZYƒ**Zôm,~Å„gZ]ÐzZãìT»ÈtÀ_
ìā�V�VÛyÐÎg`nY@*gìÇZÚZ0+ƒ}~ZŸ†ƒ@*
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gìÇXZ[WÐT7Zz6,',zYgzÝ»¼gƒÂZk7ZzZzgZ!ÄÛ
yÆŠgxyzM»ic*Š{ƒ**™sªCÙìX

fzepÑV$¬xîg6,‚wÆÜsŠz̧V~øWCìX² ))))2222((((
ZqŠg$ÆÀò|xÐ5w´̧V~¬xîgÃW**¥xƒ@*ìX
)3(',zYgzÝZzgÛyÆŠgxy¹ic*Š{z9ñ�Šì�āZ—

òZyZzg�Y™ZxÅŠv¥%]ÆÜsìX
²ÔZb_~�!*]0*to]J-âìZk»Üātì:

ð»f[z™ŠtÆjZáÐZq-¸wtìāð»f[gZ]Æ ))))1111((((
Z’Zðc*Šgxãz‰Ü~ƒqƒCìZzgð™ŠtÆ¼gÐ»°Šk,¬
¸T$ƒYCìXţw‰ˆ[ŠZâV»ì6āZ

Å<4-+ö
XGGòÅ„g]~ì:

æe³Ã³˜]Ö³Û³çÎjn³àm³Ï³çÙâ³ç]Ö³Ûr†é]ƒ]Ò^á]ÖËr†e^ÖŠÃç�æm×ˆÚä]Þä

Ÿmçq‚]ŸÞvç�ã†màÊo]ÖŠßè

ŠzuZ̧wtāð»f[ÅgzÝgZ]ÅWí~ƒqƒ™ð™ŠtÆ ))))2222((((
¼gÐðh~Šk,¬ZkÅgzÝÃzVÐZzÍƒYCìXc*¯',Z%s
„CÙZ¬6,Z0+ƒZÃW@*ìÔ1Šg|tgz×zƒ@*ì�ā.e$Šzg~Å
zzÐÃzVÐZzÍƒY@*ìX®ZŠÚzZÑ&ìāŒVò+Æ
Šgxy¼Z0+ƒZåX¾qwZâ!*]ÂzZãìāð»f[ÅZ•YZzgð™Št

ÅZ’ZY½ãµ÷ÔZzgtŠzâV)ªù·ò+(gZ]ÅZí~ƒq
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ƒD÷X
èÃg{!*Ñ›ëÃ‚tgÄ™Z¤/',zYgzÝÃ„ð»f[ŒÛZgŠ~YñÂ
…ÃðZ‹Zn7ìÔ1Ú¢zg}Ðāt¬x�Y™ZxÅOñ‰

Ô6āZz6,̧w�1~f™ìX ˆ[ŠZâVÅgZñì

üŠyÅZ’ðgzÝû
The first light of day

‰‰‰‰‰‰‰‰™�17@*™�57‰‰‰‰‰‰‰‰‰‰‰

Â[èÃg~™�17ÐLLð™Štz»f[6,Zq-Yì¯xóóÆ
ÄZyÐZq--*y–ŠHìXT~¼[Z^o™Dƒñð
™ŠtÃ81ŠgZ6,U*"$™äÅÃÒÅ̂ìXZzgZLŠú}ÆZm]Æ
n�lâ]|]'ÃAZyÃZv¬\Å§sÐZq-SàÚZzg
Zq-ZAòZØYŒÛZgŠc*ìX¸zzìāZkÂäÃZq-¢oŠ?Æîg6,Ì
7�Ûâc*ŠHìŒVZk*y»‹c*C_·™DƒñZq-Üā7H
Yg;ì:X

¼!*'Z+’k,�Ûâðˆ÷�ā̂qÝÆÎZZzg¼7 ŒV ‰‰‰‰‰‰‰‰ ))))1111((((
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X}�1ÔZzg2~rātgz0V¬zßg]ÆZ±gÐZq-Šzu}Ð
Zƒ**ª»f[ÅgzÝÃÑ<ägZ]»¬Šh+c*ìZzg™ŠtÃŠyÔ

ZÏ§b»f[ÅgzÝ{ØCÔW�yÅ§s—~~ªCÙƒäÆˆ
ZK(6,šZ_Og‡ìgSì²™ŠtÅgzÝâb/©àuqZzgZ¬~

2nƒäÆ‚B‚B.e$u®)Æ‚BÄ¬YCìX´z{Zi,
ð™ŠtÃ.gÑ¦»JZY)!*ÖpŠv83û E

GZÞ»Üs¼g(„ð™ŠtB@*
ì(Zzg�3~|ÆZ±gÐZƒ**–ìÔqÑèLLßgmZ%sóó
Šg|LLZ%s|óó„ìX®ZZy!*ÂVÃÜ™**Ãð{mZAòq

7ŒÛZgŠ~Y$ËX;VZ¤/ŒVZy›ëÐ%ZŠLL?ÇóóZzgLLJZY.g
Ñ¦óóz){‰].h+Z˜q]Ã”gs™ZäÆ‚B‚B‡g~Æf‚
~)Ck§j6,ò+»¦g',zYgzÝZzgÛ¡Òþ

E
6,;™Z**°ŠƒÂ

zZªtZq-Zâ¿ïŒÛZgŠ~Y$Ëì1ZkÆ!*g}~ZÏÂ[ÅZ’Zð
6,7,|kÇāZyÅÑ¦w.e$$zgìX 25 Ôm: 17 Zb_m:

‰‰‰‰‰‰m376,’k,�ÛâD÷: ))))2222((((

Ð�|zZãƒðìz{tìā ].h+ZÏÃ] LLZzg
|zßg]ÆZ±gÐ«n !*Ñ,Æ_. èÃg{

ÅgzÝZ’ZñÛ¡Òþ
E

ªZ7zâ!1¹ÿ GIÞV$ì®ZZkÃ
ð™Št»¬qÝƒÇZzgZkÆ',@|zßg]Æ
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ÒpÐŠzu~nÅgzÝÔ',zYgzÝªfzepÑV$ì
)m37( Ô®ZZkÃð»f[»¬qÝƒÇóó

ÆZÖpÐH%ZŠì?qÑè èÃg{!*Ñ,Æ_.óó ŒV6,ÎZwtìāLL
ëä–ìāZÏcÆÑzq~Z¤/¼ìÌÂz{̂qÝÆÎZZzg
¼7XpY<ZkÐ',zYgzÝÐð»f[ZzgÛ¡Òþ

E
Ð™Št6,

Z+ÑwHYn!øg~%ZŠtìāZ’ZYc~̂qÝÆîg6,�ðhZ
¹–ŠHìZkÐtZ+ÑwËÌßg]~Šg„�7ìā',zY
gzÝð»f[ìZzgZ7zâ!1¹ÿ GIÞV$ð™ŠtìÔZzgLL].h+ZÏÃ]óó

Æ¿Ð¥xƒ@*ìā̧›ëZ4ZÏÃ]ÐzZãîg6,U*"$ƒ`
ÔqÑèŒVZk!*]6,Ãð/Š?77Å̂ìX ÷
‰‰‰‰‰‰ŠyÅZ’ZðgzÝ:‡981ŠgZÃZk!*]Ðè$ƒZìāŠy ))))3333((((
Å!*ÇZ’ZðgzÝ„ð™ŠtìXZzg¸!*]ŒV{mîg6,f™Å̂ì
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The first light ÷Xm476,˜÷LLOçÛ¡Òþ
E

Z’ZY.g»JY)
(ƒCìÔZzģgzÝÎg`Æƒqz.g²°»l)ƒCìóó of day

ëZÝcÃZkñçq6,ņ̃s„7Bāð™ŠtZÍwgzÝìc*ZÍw
gzÝÆẐq-{mÚzª6,ŒgzÝìXŠgZÝ!*]tìāT
gzÝ~ò+~ÐTÅ´â]ÌU*"$ƒIZkgzÝÃz„¬qÝ
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ƒÇX1ZkÆ!*z�ŠëŒVn}ZI®ZzgfYŠ+Æ¥%]Ü™**
e÷Ð@*āð™Štz»f[»tUÌzZãƒYñÔāZzwgzÝÅ|

Hì?Â[Z÷ô~ì:
]á]Þv_^½]Ö�Û‹Úà]ŸÊÐÂß‚]æÙ›×çÅ]Ö’fxæaç

]Öfn³³^š]Ö³ÛŠj³_n³Ø]Ö³ÛŠ³Ûoe³^ÖÓ³^ƒhæ3ì†Æ†æh

]Ö�³Û³‹æa³ç]Öfn³^š]Ö³ÛŠj³‚Ñ]ÖÛŠj_nØ]Ö„pÎ×Û^

m³‚…Õ‘³Ë³^ðåÖ³çÎçÂäÊoæÎk]ÖßçÝæ…qçÅ]Öß^Œ]Öo

e³í³¡Í]æÙ]Ö³’f³xÊ^ÞäæÎk ÚŠ³^Ò³ßãÜÖ¡‰j†]uè

]‰jÓÛ^Ù]Ö†]uèæ]Ÿ‰jÃ‚]�Ö×Û’^ÖxÊ^Öß^Œmßj¿†æáÊnä

›³×n³Ïè]Ö³ß`³^…e³_³×çÅ]ÖËr†Önßj�†æ]ŸejÇ^ðuç]ñr`Ü

m³³Ó³³çá$³³Û³³³^ÞnèÂ�³³†q³³ˆðÚ³à�]ñ³†³é]Ÿ…i³Ë³³^Å

( Z÷ô™�86qí5C E

F,À:$¨45é GGGESZ¬ÐÎg`»qîZzwðÆz‰Ü�āC
lgzÝƒ™»f[BCìÔZzg¾z[ÒÆŴy�
y�ÒnlƒCìZzgaèZkz‰Üßv)Šy½
»x™äÆˆ(WgZx™äcyzVÃßUZzgÎä
Å»g~~ẑsƒD÷ÔZ=Zk»ZŠgZuÁƒ@*

gsZzwðÆātWgZxÅŠZzgŠvrÔŠEt ìX
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(ZzgZkz‰Ü Astronomical Twilight)))) ìZk»**xìÛ¡Òþ
E
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-Šǵ~™r#g9+:)é XZvzŠvPZ»',|Z]ÃZq-%û
ð™ŠtÐ0gZòŠae-VÆ0)�81ŠgZ
Æ_.‰(¼F,ŠŠzE+&+[aZƒŠHåÔ1ˆ~ï
z)ÆˆZy|Z]»tF,ŠŠzE+[»ƒŠHÔp|]
ñÑ**?gæZ£™r#−·â~g¶ZvÅWy�J-ït
g„āð™ŠtZzg(Y»z‰ÜGg{Šgzik,Z¬ƒ@*ìXZk

MÅ7g~83©3©ï GGGGG¥x:ƒäÐ‰|Z]Z
2]~2ƒYD÷ÔZknZkF,ŠŠZzgg�qÅ

|6,pŠZy|Z]Z»',Å’k,Z]ÐŠg}gzÝeZà
( ™�861 YCì‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰)

û195 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü Z—zZaY Âà]æÎ^l ÙZÅšhé EIY
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p/'g]ÂZkz‰ÜÃð—„7ÔZ#J-ZkÆ}òÃÑ<Æ
ZßßV6,7™ÆZyÆñZ¬U*"$:ÅYNXZzgªCÙìā].h+)bÃ
ZßwÑ<6,6,´ËÌ)›âCÙƒ]c*Zk›âCÙ®»»x7ìT

ÃZßwÑ<6,åŠ,kqÝ:ƒXZ[Z¤/Zk¬zZàïÐZy

û201 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü Z—zZaY Âà]æÎ^l ÙZÅšhé EIY



),gÍVÅ@*Gðh~Šk,c{�ÛnHYñÂZ[CŠ£Çā̧y�Z™̄Ô
¬ÝŠ+Zzgāz‰ÜƒäÆ‚B‚BâCÙ®ÌìÔÆ£«~¬zZà

ï)�¡âCÙ+®ÅWgZY6,Œƒ(ÅÃðw!*¹g{$Ëì?

ZiZ!µ:
ŠgZzZà 18 Z[‡gM|Z]Æf‚~tÎZw¢zgaZƒÇāZ¤/

ïZâ$zgï¶ÂQZkÃ),gÍVÅ@*GYðqÝƒ̂?Zk»-
�Z[Zy÷áYZvWÐWg;ìŒVZÚ™kÇāZ#–w6,zW†Zƒ

Zy|Z]Ã®»DqÝ7åÂæY»Zkyic*Š{áµƒY@* )1( ™r#
ìX®ZtêZiªk7ìāZy),gÍVäâCÙ®6,ZOŠ™ÆZk
Å@*GÅƒXZzgZknÅßg]qw~Z¤/æYzZµƒYñÂZkÐË
),gvÅ“Š.ï

EGL÷áy~¶7WC)ZkÅzŸs#WÐWg„ì(X:Z#
ŠgZzZàï(Æ[:ƒñÂ¡@*GÃZâ̧] 18 Z»',|Z]pŠZk)

qÝ7ƒ$ËTÅ$+zª�Zq-[¬ÝŠ+āZuZzgâCÙ®ÅZq-]:
ZzgŠÑbÐ½7gïÃW@È™ÆgŠ™Š~YñXÉë6,ÑixƒÇā
),gÍV»Z�ZxuW\V6,™DƒñZy|Z]Å§s™[)@*G~(

)1(gZ¶ÃZq-â~’k,�Ûâc*ì;LL!*]ŠgZÝtìāZyŠHg{fY™ZxÅ)®)ÃZ0+Zi{„7
ŠgZ»H6ì?t|Z]Zy/!*ÂVÐÌ¬**zZ�¸XXX 18 ŠgzZzg 15 åāt

û202 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü Z—zZaY Âà]æÎ^l ÙZÅšhé EIY



ï»dZzgóY,̂{BXZ[ëWD÷ZkïÅ§sT6,)„CÙ(
/gc*fYÅZÒe$»Z·tÃWg;ìX

¡iZ·t»Z±g7:
ŠgZÅïŠgZÝâCÙ+®Sî6,zW†Zƒ™r# 18

ŠgZzZá'Å@*G 18 )™Zc(ÅìXZzgZ»',~ÐX|Z]ä
�ÛâðìZy~|]ñÑ**-Š´g~òZzg?ZW|]ñÑ**?·Ãò
÷XZy|Z]Æ´z{7g}´‘HÉ7g}o~XfÆ;Vtu
gZòìÔc*ZkÅ¤&ÅìÔËäÌW`J-dïZzgvx˜åZ]

©āpŠŠZgZ‰x™Zc )1( 7GZzg:èÃg{!*Ñï»W~Y,̂{1ì
ÐZKY»��Z[…5ìZk~ÌZknÅ!*ÂVÅÃðÜZs#7

ZÏ§bXfY™ZxÐëäZÏjZáÐ5‡]ÅìZyƒ� )2( ì
ä¸�Z[Šc*ìāZyZ»',Å#¿ùÅYñ?Zk�Z[Æ´z{ËÅ
i!*yÐZ¢äÁZiÁt!*]7”ā…ŠÑb~̈gz„Zzgvx˜åZ]

Æˆ81ŠgZ6,ð™Št»ÑbœgƒŠHìÔfs~PjZá̄ÈG
Ygì÷

gZ¶ZāzsäŠ-ÈU*ãŠZgZ‰x›6ZÃh{"Æ!k5åELZëYÆ ((((‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ 1))))

)1(÷áZ+Ãðƒ1øg}D~7ì21
)2(:}Å„g]Zy÷áYZvWÐWg„ìX

û203 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü Z—zZaY Âà]æÎ^l ÙZÅšhé EIY



Óx¤y™ZxÐSà5‡]ÅìZ#Zy|Z]äŠ*'Å¡
»�Z[Zg÷áŠ�Ûâc*XÂÈ{ÆŠz!*g{Z§g6,Üst�Z[5āZ¤/pëä
&+Z]pŠÂÃðx˜å{7HìpZ»',~ÐZy),gÍVäZÏÅ¦d$

)1( �ÛâðìX
º[Æ‰fY|Z]Ð)X~‰|Z]gZ¶ÆZ‚E+{ ((((‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ 2))))

Ì¸(5‡]6,Ìt�Z[5āëäÃðx˜å{7HìX
øg}ZL´º~&æZgkÐ¬zZÑu!*‡°{ÏÐ ((((‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ 3))))

ŠgZÃ 15 ŠgZÃßZzg 18 ˆ~-gkge?UgZv™r#äZ#5±�Ûâc*Â ))))1111((((
Šg„�ŒÛZgŠïƒñ!*‡°{:òŠh+c*XTÅ„g]tì:‰‰‰‰‰‰È{**qÆf‚~Zyu
Zz‡]Æ!*g}}¼ZDÑ]0*ñYD÷ÔpÁ�Û:ÅzzÐZk§sÃð{mÂz
Š¶»ñµ75Z[Z#W\äZyŠzâV&VÆjZ!Ðï™Æz{ÓxèozgzZ*Zzg

ZÃÆjZÎ]Zg‚wGÂtZk!*]»!*)̄0ŠHāZy&VÆ!*g}~¼êÁ
gZñ‡ìÅYñX®ZÈ{äZLÎoÆ_.̈gz®™DƒñŠzâV&VÆZz‡]
5±GTÆË~z{uT~ð™ŠtÆZz‡]51ŠgZik,Z¬ÅãCŠ6,qg`
÷Ô!*ÇŠg„�¥xƒ@*ìXZkÆ´z{āZu?ZW|]ñÑ**)?(·�Ûh+™r#
ŠZ#Ö',»(:ê

GXÆëzò�Ûh+t¢Šzx~W\ÆfZCx@Z]ZzgŠ"ÅãCŠ6,ð™ŠtÆ
jZáÐ�:ò’k,ìZkÐU*"$ƒ@*ìā51ŠgZzZÑuŠg„�ìÔ’k,�ÛâD÷

064áCì1¾z[ÒÆˆ  = 4* :gc*èÆZßwÆ_.tz‰ÜGg{Šgzª51
(gx@{ÐÎZ‚U*"$ìZzgð™Št»z‰ÜÌZÏlZgÐiZZ+7)ëzò�Ûh+t`2Ô
m351(?UgZv›ãÔŠZg‰x›6ZÃh{"Cgõ:42B4B7002Y

û204 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü Z—zZaY Âà]æÎ^l ÙZÅšhé EIY



÷áùƒ@*g;XZyÆf)ŠZg|Z]t÷:X
ñÑ**?Zg÷áŠZ£›ã™r#ÔÇƒV%çÔßZ!   ////
ñÑ**†Z?x™r#zYeGyÃgÏñÔÇƒVI8ÔßZ! ////
ñÑ**?{−™r#ÔÇƒV!*YÔßZ! ////
t|Z]ZLZLòV~»°à]gnp÷XZy~ÐâzÂ"$
Æig)ÐÌZzg‰|Z]Ð5‡]~¸�Z[5ìāëä:
x˜å{HìZzg:ËnÅï¢zg~ªìX

ZyÆ´z{"ÑgZ,ºY|Z]ÐZk!*g}~WÅ� ((((‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ 4))))
ÃgrZ−ƒäÆ‚B‚BµZëYÆÌŠú}ŠZg1̧ËäâÎZY
ZkÆÔāëZ»',»Znq™gì÷ÔÃð�Z[7Zg÷áŠ�Ûâc*X|tìā
ˆlhZzgZ�ZxèZ»',ÆŠgxyn+Ãð7āW:~¦7ƒMhXZk
ÅZq-VwZy÷áYZvWÐWg„ìX

´z{Zi,6,Zä'6,¿ZzgZkÆZÈxÃŠ¬YñÂµmÐ ((((‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ 5))))
ÁŒ7Y@*X

ZkîCuz}»�̈][tìā6,Zä'6,Z¤/p ‡‡‡‡ggggMMMM™™™™ZZZZxxxx!!!!
ZÒfY»¿ÃWg;ì1Zk~z{Ño7�Zm¸]c¢zg~ìXª

Ë¬ÝäZk»óc*W~Y,̂{á™‚B7Šc*ìÉ),gÍV6,Œ
óc*o]ÅãCŠ6,Zk»‚BŠc*Yg;ìX®Z¥xƒZā¡iZ·t‡

û205 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ü Z—zZaY Âà]æÎ^l ÙZÅšhé EIY



x7X

ZkÈæY:
t!*]!*ÇzZãìāfY»ËZ6,�¿ZÏÅ¡ÅŠ?70
YZzg:tÞ›+MÅŠ?ìÉæY»ZkyZknÆ)b~CÙz‰Ü
0*c*Y@*ìÔŒVZkjZáÐÌZq-Vw7ÅYCì:

E]Ö³ÛÃ†æÍ ~´)/Z0Z°$++ �³†|Â³Ï³ç�…‰³Ûo]ÖÛËjo

:òÆZßwzçZ*f™™Dƒñ’k,�ÛâD÷XāZ# e³Ã¡Úä�^Úo{D

ËXÆ!*g}~ZÝjZ!)ªŠ?(:AÂ%ïÆË(,}Ð
(,}),gvZzg?Æ̧w6,Ì:òŠbY,̂7XZzgzzZmteðā‰
Zz‡]ÉZÒZÏ§bƒY@*ìāZz6,ÐÜ™D™D%ï!*Çß
ZzgÜsèKÚ:òẀg;ƒ@*ìX
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