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I^Y^»Dgƒ̂ìXQçÑ}~]åIO]I~»
gDyÌ$+¬Ð(,|ŠHìXZkÆ´z{â�Zy±!è

Ìe6,cuÐic*Š{ÃMg;ìX
e6,cZzgZŠZÏÅª~�Ût™**¢zg~ìX

e6,cÅz�;]Åñ�ŠÏ~ßÍVÃe34/õ XG
J
z{ZLMk

0*kÆßÍV~ZkÅºm´â]6,ÃgOXZ¤/Ãð¿
ËZ+q~Šp¢8ghŠ}ÔT~¬z{Šp1
™@*åÂte6,cÅƒÐªCÙ~´#ÖìXQŠZÏ

»xf‚6,Yc*gxÔ¹ic*Š{c*ÁÎ**ÔÈuÅ¶
c*ic*ŠCÔf6ÂZ**ð~¶Ô**Qy~Å”h+ª»¤g~ƒ**
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;]Ðg�q™**e34/õ XG

JYè”h+e6,cZzg**Zy~Å
ßg]~%!ZKYyheÆ!*g}~Ò]Ð
ÎøìZzgZkÅÃÒ™@*ìX

gzi',zie6,c~ZŸ†ƒg;ìXŠ*½~
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ßve6,cÅzzÐŠv;CFg-V~2ƒ™;C

Æ_.Z¤/Zk%n6,‡1: WHO %!0YD	X
0*c*ŠHÂ}.˜ì
Š*~Šzu~(,~Fg~:ÑgƒäÑX
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Clin ical Z�g^¯y»Ò]ÐZEw0[ìX
**ò̀9~�áùZq-g7g^ Psychological Science

~¹ŠHì
z{â�Zy�ñ!*bc*ÛR,Zh+Ð?Ø™
öÃŠÔŠz2VÐgz',z5‡]Zzgyw»ñV~ic*Š{
z‰ÜŠ¶zZá×ic*Š{plgT	Xg7g^~tÌ

c*ZkÐic*Š{] 5 °œâ/+Aõ EFO� 48 Cc*ŠHì

Z¼Z7-MÑ]»ZEw™D	Zy~pŠÉÅf†

CkÅˆìX6,ŸŠoøÔc*kÔ¦rZzg!*ÆHypŠÉ6,
Z¸gäzZáS”VÃ;Cîg6,¹OW,™gì	X
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~ƒäzZà6,ŸŠZñZ]~ÛZñZ]»:LìZzg
Zg1VeZ°Æâàvy»ÌXZkç**ußg�wÐÖ

Æn¬@R6,ZZŠZâ]GYgì	XpŠÉÅ
BmÃ¬@R6,¬@-x',ZñpŠÉÆ 10 gzuåxÆn

ÐÑzq 2 0 0 3 gzuåxÆ**xÐoä»Ÿ
ÆWorld Suicide Prevention day HŠHìX

fg=Zk!*]ÃD¯äÅÃÒÅYCì
Zk�YX

Ð0gZñ¬)ÃûZgHYñÔZzgpŠÉÐgzuåxÆ
nZu¤/xVÔ0*åVZzg"¯™�`ÐZÏÒ

ÃŠzg™äÅÃÒÅYñX
ZŠZxpŠÉÃ7g~Š*~‡âã̀xt
HY@*g;ìXpZ[¬@R6,Zk!*]ÅÃÒÅYg„
ì
ZŠZxpŠÉÃ̀xÅz„ÐïwŠc*YñXyz*y

˜´äZkŸ~7gÄÅìX 58 Æ‚B½ã
Æ�ZŠZxpŠÉ 309 Z&++}èÃeÅŠi

™äzZá¿ÃZq-‚wJ-ã~gpp»‡âyåp
Mental Health Care ÃÓ#Öä 2016 BZ~ 8

Ãàg~Š}Š~ìX®ZZ[ZŠZxpŠÉ™äzZá Bill

¿ÃêxKÆOñf6¡Å4~Æn´`ç„
ÅœªƒÏX

pŠÉÆjZ!ÐŠ*½~ZZ°ZŠÑg~t

!*]|ì
Z¨~Y0*yZ(oì˜VƒÐ
ic*Š{pŠ\VÅYC	XMiZŠ~ZÖgÅ™Z#ÖŠ&ÀŸ/õ GG

Y0*y~pŠÉ™äÆ§hV6,!*‡°{Â[ñ�Š	X
z,tÌZq-gz×Vwì
Š*ÆÓxèZ<Ø~Ð
Zsxz{è<ØìT~pŠÉ™äÅ‡ZYi]7

ìXOçZsxÆ_.pŠÉ™äzZáÅ„7Zzg
pŠÉ»ÑgL{kHƒV~ƒ@*ìX

ZsxpŠÉÐDÆni',Š„gÉð
™@*ìXƒÐ¬Ât!*]Zëì
Zq-¿›y
ƒZzgz{pŠÉ»gDyÌgÇZ(**eìX›çÑ}
~tz!*¹ÁìYèZsxäZK̈ãi0+ÏÆÑÃZL
â+zZßV6,zZã™g3ìX

CÙ›ytY}ì
i0+ÏZvÅ«™Š{Úì
&Zq-ÑÆ�¦/Zgä»6,z¤/ZxÌZsxäŠc*ìX

6,.yŠßVÃZEyÛ»§i�ŒÛMyC@*ì
z{f™ZvìX

]Ÿe„Ò†]Ö×äi_Ûòà]ÖÏ×çh

"—ZvÆf™ÐŠßVÃZEy‚

ƒ@*ìX
pŠÉÆìwÐZq-›y!*iMY@*ìaè

pŠÉ™äzZÑZKYyhu™ÆäVÐÖgZ7
0*@*É%äÆ'̂×h+±Z[»�ŒÛZg0*@*ìX

Z[Â<ÍZÆtë	
%YNÐ
%ÆÌu:0*c*Â—OYNÐ
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W`ÅŠ*~ÂZ**ð»”wZq-(,ZZëZzg**iu
XìX˜VZq-§sz{ÂZ**ðÅ)‰h+~fgZù

‰(Non-Renewable Sources of Energy)

:Ç~ÔÃ́ÔðzwÔem,wÔg»i~ZgïÔ¡¦’z){Æ
{ØÆXZzgZyÆx”wÆ§hVÐ�úg„
ìÂz	z{Šzu~§sÂZ**ðÆ-$6‰h+~fgZù

ÅÚÅ`~ (Renewable Sources of Energy)

ÐƒðìX}:ƒZÔ0*ãÔ«g~Ø,ÔFÂZ**ðÔÍ',’
z){X®Z‚0ZâVÆf‚~tìwaZƒZ
Hë!*gl
Æ¢zVÐÌ™.$)',¹¦z(aZ™Mh	?ZkÐX

',¹¤‰ÜAÏ?>ÅÃ,Z[ÂZ**ðÆ”wÆZk
)gzZîfg=6,Iƒð	Zzgz{0*ãÅ¤/C10+zVZzgZkÆ
úÅgc*èÅÅ`~Ñƒñ	X

(Solar Panel) À˜!*glÆñÌ~ÎÑg}è
Ðz{',¹¤‰Ü7Qì�',¹WÑ]Ã»g¤/g�Æn
Šg»gƒCìXpHƒÇZ¤/!*glÅ10+,pŠÎÑg}è6,¤/™
™.$aZ™,?pÎZwtì
HZ(eì?ÂZk»
�Z[tì
tÎaZzg§i»geìXpøg}',¹
WÑ]Ã»x™äÆnt',¹¤‰Ü**»°ƒCìXaçL

Š„Z(ƒYì
ÃðZq-Z(W!¯c*Yñ�!*glÆ
¢zVÅåÂZ**ð!*�•ÃZ¼

$o-ö GH)',tgzZV(~ps
™}XZkÆn…ÂZ**ð!*�•ÆŸ‚»_·™**
ƒÇXÂZ**ð!*�•»Ÿ‚fs~Šc*ŠHìX

ÂZ**ð!*�• =1/2(mv²)

!*glÆ¢} (m) ZkŸ‚~ÃuŸÅS

ìX®Z',¹ÂZ**ð (v) 	Zzg¢zVÆ¤/äÅgëg
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aZƒäÅlZg¥x™äÆn…tY'ƒÇ
X
(ZzgX!~Ð)ª m !*glƒg„ì)ª

Ð(ƒg„ìX v gëg
Z¤/p!*glÆ¢}Ri}6,qVÅZz™ðÐ

¤/D	Ôp7g}gZ5z{ZKgëg7(,JD
Éz{P²ÆZ0+gZ0+g¿C ( A c c e l e r a t e )

ÃVYD	ZzgƒZÅ (Terminal Velocity) gëg
…Åæ (Force of Air Resistance) '×Z›¸]

Æ£«$zg7,YCìXaè¿Cgëgª10+zVÅ
Wy~gëg»mƒZÅ'×ZØÐìZknZkÅŠg!*gl

ZzgZyÅZ (Falling Frequency) Å10+zVÆÂZF,
wz�#ÖÆnZƒCìXVwÆîg6,¸g~!*gl

ƒC (10m/s) ¢a°² 10 Æ¢zVÅWy~gëg½ã
¢a° 1 ìÂz	10+Z!*0+~c*YZg~¢zVÅWy~gëg

ÐÌÁƒCìX (1m/s)²
¥xƒZ
!*glÆ¢zVÐÂZ**ðÅ¹¾

lZgqÝƒCì�øg}yzVÃic*Š{Šk,J-',¹¤‰Ü
½7™$ËXZkÂZ**ðÃ¾f$™äÆnÅ!*wÆ
yZyÅahZðzZá&45Òø FG

E
Šg»gƒVÐXpiîg6,Zy

&45Òø FG
E

ÅÞ**eÂ71ZiuŠØZg¢zgìX}F,¹
ÆZkŠzg~´z{ZkÆŠzu~¹ÏZ-ÅÌ	�
ZknÆ${ð

G
OgZ]6,FF	Zzg»x™g„	X
Z¤/t¹Yñ
0*ãÅ10+zVÐ',¹ÂZ**ð

qÝÅY$ËìÂßvt}Ð
QZ[J-ZknÅ
ÂZ**ðÃYVqÝ7HŠH?Â�Z[tƒÇ
0*ãÅ10+zV

ÅÂZ**ðzZªÁƒCìZknÌZÌJ-ZÐqÝ™ä
Æ!*g}~7ÎeŠHåXpZ[!gëg}F,¹Æ

(Sensors) ‚B¹Ð�gŴÑ]ìZ•ð8hé Okék
ZzgÂZ**ðÆZfgZù~ZŸ†ƒZìXZk7gÄÆ
‚BŠ¬YYì
uÅ-Eg;Ws;8-»8-Å{Ây

äLL‚Ûpg~z-{ióó~�áùZL (Hao Wu) Zb;îzz
Zq-ó£!LL10+zVÅwÅÂZ**ðÃZEw™äÆ6

§hVóó~ZyªCÙÅì
¼Lâj1CÂZ**×Vó‰0*ãÅ
10+,ÔƒZZzgøg}ZK̈ãŸ~w»]ÐtÂÅY$Ë
ì
z{',¹ÂZ**ðÃ¾f$™ä~æŠÇgzçzyƒVÐX

;8-»8-Å;-Eg;ÐmgppzZáZb
(Zuankai ZzgZÏñçq6,Zq-‘Í-Cå GW{£!ógizWïðzZ8-

̀h+{~�áùZL£!~– (Nature) äLoó Wang)

WÑ]XÃic*Š{',¹¤‰Ü (Self-Contained) 
pŠ$½3§ö
GE

Å¢zg]7ƒCìÔ‰
k0+»g~ÆW

ÔZ,Và (Implantable Medical Devices) WÑ]
WÑ]	�zg]èŠv)gzZîfgZùÐ',¹ÂZ**ðqÝ
™äÅ&¢AÐÃZ+{ZVMh	X*.çE>Eš-VÅp~Å
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¢zg]Ã»™Mh	XZkÑÆ”wÆn‚0ZV
Ð(Kinetic Energy) ŸÅZ0+gzãw»]ÅwÅÂZ**ð

',¹¤‰ÜqÝ™äÆ6§jˆl™gì	XŸ
ZÏ (Pace Maker) ~·GYäzZÑñ�Š{5–G

${ð
G

OgÅ»x[F,¹c*ĈìX
ëY…	
ZK̈âVäœ-VÐ0*ãÅ

Ðá (Water Mills) ¤‰Ü»ZEwHìX0*ãÅCV
™W!ðyzVJ-Ô¹ÐWÑ]!*glÆÔ0*ã6,º
	X!*gl»0*ãDÙZgzV%,éÆ(,}W[ïÏF,ZCV

Ðƒ@*ƒZ0+-VZzgW!f{], (Drainage Basins)

ÐcƒZW@*ìZzgWy»gëZkÅ˜ (Reservoirs)

ÂZ**ð»ZEw¸g~ÃVÔZ**`¹Å·VZzg',¹
Š¶X (1) ¾ñzVÃ`äÆn™D	X̂�

Å (Energy Harvesting) @*ëÂZ**ðšgz»g~
gzZîÕèi¬xîg6,(;/õ FXGÃƒäc*WÐ(,JäÆn
Ôƒñ0*ãÅ¤‰Üc*izg6,«ƒCìXì»Èt
ì
ÂZ**ðÆgLfgZùc*gLWÑ]ÐñW,§j
Ðð7aZÅY$ËìXZ¤/ë!*glÆ¢zVc*ŸÅ
w»]ÐqÝƒäzZà',¹ÂZ**ðÃZEw™**eT

gzZî$©Eî EG0ÃÐzZª»x7™} (Concept) 	Ât${ð
G

Og
ZzgzZ8-ŠzâVä!*glÅÛÛ10+zVÐ Wu ÇX®Z

(2 Zzg)  (;àgz̄,-¥V 1 ÂZ**ðqÝ™äÆn)
» (Phenomena) g¥/ÐaZƒäzZà',t‰Šz8bCÙ

ZKï~ZEwHX

( H y d r o p h o b i c  ;àgz¯,-+

c*W[¤/m,+Z++	�.wc*Øg} Surfaces)
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X|ZC Calocasia Esculenta )Øg}»‚³**x:
**x:0*F,ZXZq-F,»g~TÆêV6,W»WN*Î™}Y@*

ìZzgLÞ™3c*Y@*ì(ÆêVÅ¥VÅ§bƒC	T
6,0*ãÌc*åîg6,_.[ƒäÆOññZVÅ§b

(Lotus Zz6,WY@*ìXZk1ÃL;Ggz̄,-ZW,óc*L.wZW,ó
Ìë	XZk{¤ÃŠvPºmm@*]~ Effect)

ÌŠ¬YYìXZk1ÃZEw™äÅzzÃëWÐ
ŠBÐXaçLŠ„.wÆêV6,ñZVÅ§bgzs0*ã

5± (4) Zzĝ� (3) Ô̂� (2) Æ¢}fsÅ̂�
�Ûâ	:

( T r ib o e l e c t r i c  ŠzuZ1LLg¥/',¹ZW,óó
ìXg¥/',¹ZW,ÃLL�ÛÅ',¹ZW,óóÌë	XZ# Effect)

ŠzâŠ}Zq-Šzu}Æ‚BgZÆ~WD	Âz{g¥/3™
',tègzZV)Z¼

$o-ö GH(¾f$™D	X!*ÇZ,„‰
!*glÆ!*ŠßV~g¥/ÅzzÐ„Š',¹!*gaZƒ™ðÅ
š/uZzgð¤/ä»:L‘W	Xg^liZyF,]

ÃŸÆZ0+gÂZ**ðÆfgÉVÅÅ`Zzg (Inspirations)

ZyÆZEwÆZk**]Åˆl™gì	XtÌ¥x™
gì	
tWÑ]ZEwÆnÄñizV	?

(Mechanisms) ®ZZy6,ZäZzg6}4,é
ÃŠ™äZzgZyÆZEwÆ6§j¯äÐZbi

gLWÑ]Ã (Self-powered) Ãw~pŠ»g
äZL£!~–
 Wu em,Zí™ä~æŠï$ËìX

LL¹Ð‚0ZâVä¬„Ð°ilc*RÐaZ
(Nano ƒäzZàL°iÙ',tóc*LZr‹¹éÅ',tó6,FF**â¾ñ

ÃWWÑ]~èä»_·Ñzq™Šc* -Generators)

ä'×h+¹
LL=4ì
z{wŒÛd$~ Wu ìXóó
WWÑ]~ (Implan tab le) !*:V~‡.ÞèÞ

ZEwƒVÐXóó
¤/p
W`SßY!~ÐF,¹™äÆ‚B„

‚B’g„ìZzg',¹¤‰Ü»”wÌW‚yƒŠHìp
ëY…	
Z�g^¯yÐá™ÜðŠzhJ-Ô…Zy

ƒÃ¤‰ÜŠ¶ÆnoƒZzgÚZ¼$o-ö GHÅZ”
‰) (Wastes) ¢zg]ƒCìXZ[ë"»gâŠzV

ÐÌ',¹ (Unconventional Sources) gzZîfgZù
gzaZ™äÅ&¢AqÝ™`	XëtÌYy`	

(Piezo-Electric 
0*ãÅ10+,Z#ŠZ[',¹âŠzV
Ð”ZC	ÂZyÅ°iÙ M a t e r i a l s )

Z¼
$o-ö GHaZ™CìX (Vibration) w•
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Æ(Stress) ŠZ[',¹âœ}z{âœ}	�Š!*î
ŠZ[ (Quartz) �',¹gzaZ™D	Xa6
ÃZgu,

',¹âŠ}ÅZq-4+VwìXZyâœzVÅæŠÐ!*gl
Æ¢zVÅÂZ**ð!*�•Ã',¹ÂZ**ð~psHYY

Š¶X (5) ìX̂�
pÔWÑCâe²aZƒäzZàÂZ**ðÃic*Š{Šk,

J-ZEw~7gÄnXZyÅÂZ**ðÅp~Å»g™ŠÏ
¹Á¶X;8-»8-Å;-Eg;Æ (Efficiency)

‚0ZâVÅu',Z„~Zq-g^ašäqw„~!*gl
(Droplet-based (DEG) Å10+zV6,FF',¹gz¾ñ

ÃF,¹Š~ìXfsÅÕÿ Electricity Generator))

Š¶X (8) Zzg (7)Ô(6)

S¢5½ï
E

GHR,Z’ - ~ì D E G Zk
6Zq-Z¼Zã (Field-Effect Transistor)(FET)

W!·ì�ZdÂZ**ðÆnŠßVÅ»g™ŠÏZzg°Z|g',¹
Æ(Counterparts) ¤‰ÜÅ”]ÃZkÆ»îÚ0*gF

£«DÙZgzVkHZŸ†™YìXZyÆó_·Æ}ò
G̃+~�áùƒñX‚0ZâV ( N a t u r e ) Loó

Æ',−zV)Z¼zek(6,0*à6Z F E T ä
**òâŠ{Å (Polytetrafluoroethylene) jgzZ

#-Ÿ5Ó4è
GG

GGE

Zq-PTFE ë	X PTFE ÃãÅXZkâŠ{Ã¿îg6,
âŠ{ì�4x',¹!*gg‚rìXªt (Elecrtret) qb

âŠ{Z(ìT~Zq-§s',¹!*gZzgŠzu~§st
Æ¹ (Capacitors) ',¹!*gƒ@*ìX-VtâŠ}$½3©ð

IOEV

~$½3ªî IOEÅZq-nŠ¶X (9) z̃ƒD	X̂�
âŠ}',¹ÂZ**ðÃ',¹yZy~ôpgÄ PTFE

Æ',−}Zw!54-ê GEGZzgS&+*#èHLEW‚à FET Mh	X
Ð¶ƒD	X6, (Ind ium T in  Oxide )
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ÅR;àgz̄&ëELƒC PTFE ÅÃãÅYCìX PTFE

ìXZknt0*ãÃ:Â_.[™CìZzg:„ÌŠîìXZknR3Ì7ƒCX*.çE>EZkÅRÅg¥/ÅÑbè
Ì#Æ',Z',ƒC (Coefficient of Friction) Šg

ìX‰
*yÆÑzq~.wÆêVÅW[
¤/m,{¤ÒyÅˆìXí6,0*ãÆ¢}™Í~^
~ezsgT	XOçØÅRÐ10+zV»$©‹™ö

EG
m

‡ìƒ™g¥/Å¸]#ƒYCìX®Z (Point-Contact)

!*glÅ10+,Z#ÌZyÆËÂZF,Zzg�#ÖÆ‚B
',−zVÅRÐ”ZC	ÔA$ZyÅ]ÂZ**ð!*�•

âŠ{',−zVÃ PTFE Æ',−zVÃQìZzg',−zV6,» FET

(Closed-loop) ÐÈŠzg (Open-loop) AŠzg
~áW@*ìZzgš$šŒÿ

GO',¹¤‰ÜaZ™@*ìXtÂx”h+
(Saturation !*glÃÌíw™YìZzg$©Eî EG0§”Ï

~ZŸ†Yg~gÄY (Charge) J-',¹!*g Poin t)

ìXZ[W\Z0+Zi{Î	
g^aZe°kät¥xHì
ầzßªZq-ß 100 v¢aÅZz™ðÐghZŠH 15


0*ã» (one-millionth of a litre) »Zq-�zZVz
Ðic*Š{»zzÉ4-÷

HGEaZ™YìZzgZq-ïÆ 140V ¢{
ªâg»ZyZ`™ä (LEDs) gLy‰Z‰Š‰ 100 _.t

zZáŠz−zVÃ¼Šk,Ængz×™äÆzZW»°
Š¶X‚0ZâVäZ[CÙñÌ~»x (10) ìX̂�

Š¶X (11) ™äzZá&45Òø FG
E

Ì¯n	X̂�
ZkïÆˆg^liäzNtÐ¹ì
Z[

— Ë̂kqÆ‚BgZÆ~ƒ (Liquid) ˜VÌâù
»ZEwHYY DEGs— WVÐá™p-VJ-

ìX

J]ñrþ³Š8

(Capacitor) ::::$$$$½½½½3333ªªªªîîîî IIIIOOOOEEEE
(9) ^̂̂̂����

ÃÃÃÃggggzzzz××××™™™™ääää (LEDs) yyyy‰‰‰‰ZZZZ‰‰‰‰ŠŠŠŠ‰‰‰‰ 100::::(10) ^̂̂̂����
ÆÆÆÆnnnn0000****ggggllllÆÆÆÆ¢¢¢¢zzzzVVVVÅÅÅÅ¤¤¤¤‰‰‰‰ÜÜÜÜ»»»»ZZZZEEEEwwww

::::CCCCÙÙÙÙññññÌÌÌÌ~~~~»»»»xxxx™™™™ääääzzzzZZZZáááá&&&&44445555ÒÒÒÒøøøø FFFFGGGG
EEEE

(11) ^̂̂̂����
))))0000****ggggllllÆÆÆÆ¢¢¢¢zzzzVVVVÅÅÅÅ¤¤¤¤‰‰‰‰ÜÜÜÜ»»»»ZZZZEEEEwwww((((
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”VÅf;-$Ã6,zZymJäÆazZ−+Z¹
ZLŠârÅÓx&6VÃZEw™äŠ,XCÙ^!
Šâr»qïƒ@*ìX9ñ́V6,a7Y…

f;-$ÃùZEwHYñTÅzzÐz{ZW»Dg
ƒYD	XZkZWÃZyÅKãw»])!*e~

É45½ð GE
Y

ó(ÐÌCkHYYìXaZOŠÅ¶ZzgÑxÅ
zzÐZW»DgÃWD	X”V~f;-$Æ»x
™äÆ§jÃ¥x™äÐ¬…Dƒ**ec

Zy»Šârù»x™@*ìXøg}ŠârÆŠz{ƒD

	Zq-!*c*VzZzgŠzuZŠZc*VzX!*c*VŠârZzgŠZc*V
ŠârŠzâVZ§jÐ»x™D	X

ŠŠŠŠâââârrrrÆÆÆÆŠŠŠŠzzzz{{{{
ëZLa~f;-$ÃZkz‰ÜŠNMh	Z#z{

!*NZzgŠZNŠâr~ÂZiyaZ™**Ñzq™Šï	Xz{
^�ŠârÆŠzâV”VÃZEw™@*ìZk~!ÇÆ
‚B‚Bxz‹c*C&¢AÌ0*ðYCìX

aÅf;-$Ã�ÛzrŠ¶»Èì
ZÐZLŠâr
ÆŠzâV”VÃZEw™äÆa¹YñXZ(™ä
Æa…t'ec
aÆŠâr»Ãy‚zdw
ìX

!*NŠârÆZdw
!*NŠârÆ¹Ð»xƒD	Xë¼ZëZdw

6,Zq-ÃeZBÐX
X!*NŠâr»Zë»xxîg6,ÎOìXZkÐ 1 

ìX (Logical Analysis) %ZŠÔx‹t
XZL!*NŠâr»ZEw™äzZáagc*èÃ 2 

¹I™D	X

J]ñrþ³Š8
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~Z•ðâCÙ (Reasoning) XtaZ+Ñw 3 

ƒD	Xz{¢ËÌqÆú’zzYyfe	X
XptagZ5c*Š7gÄMhÔZy~egZÓ» 4

ØtŠzuzVÆ£«~Áƒ@*ìX
z{¼*™äÆaZy~ŠzuzVÆ£«Á  X5

�l0*c*Y@*ìX
X@*ëÂ1VÆjZáÐZy»gzt¹ƒ@* 6

ìXz{CÙŠx¼*GI™D	X

””””VVVV~~~~xxxx„„„„ÃÃÃÃùùùù����ÛÛÛÛzzzzrrrrŠŠŠŠ,,,,????
”V~x„Ã�ÛzrŠ¶ÆaH™**ec?
PW‚yŠ!*]Æfg)ZÐe¯c*YYìXzZ−+Z¤/
Òy™Š{̂zm,6,¿™,ÐÂZyÆa~xÎaG

( P r a c t i c a l 6,zZymñÏXZyÆiD
~4~WñÏXZL”V~iDÃ4 Knowledge)

¯äÆaZq-zZ−ÅY+$ÐòZŠZâ]zŠ!*]G
W\ÃIWNÐX

Zq-!*\CÙZÂZgZKâ‚!Zzgb‚!@VÆ‚B
F,»g~)!~(yh+ä!*iZgY@*ìX!~yh+äÐ¬
z{ZK±YVÃP»xÎ¡CìXº!™Š{f)ŠZg~Æ_.
(VZLzZ−ÅY+$Ðyh+~ˆ!-VÃZyÅ†VZzg
lZgÆ‚Bc*ŠgOÏZzgzZ:yW™Z7»½6,â™̂,
ÏXt»xŠzâV±HVe{îg6,Z�xŠî	XzZ−ŠzâV
~Ð4§jÐ»xZ�xŠ¶zZà±ÅÃ»x[)Ã<(

ŒÛZgŠêìX

””””VVVVÃÃÃÃiiii½½½½ùùùùŠŠŠŠ,,,,
(V£ẄgZð»Îa™„6,�lz6,³xƒYC¶X

z{ƒÐ¬ZLzZ−Åyh+Zg~6,Âz%Ãi™'XzZ−
™r#ä¬(£45å EGEH~yh+~c*QYwÍÌyh+~ÔXyh+~
ZzgÄ~yh+~z){XzZ−™r#äŠ»0+ZgÐñwÂwH
c*7?¸VäCÙq»x@{HX

YV
yWäÆˆƒÐ¬Zy»»xZyZñgÃ
â™̂**åÔ‰ÃyÏ!~XZzgÄ~yh+~ˆÔz){X

WWWWÆÆÆÆffffgggg))))!!!!****NNNNŠŠŠŠâââârrrrÅÅÅÅ››››zzzzúúúú
ëŠÙ	
ZÒzZ−+Z#!~yh+äYD	Â
”VÃ‚B7áYDXz{ZL”VÐy~ÔZyÆ
#}~Ô8zn,yÆ‚tÔc*Q3äÅö6,X	X
Z#ÌW\»xÆa!*CÙYNÂZL‚BZL”VÃÌ
á™YNX

Z#zZ−+”VÆ‚B!*CÙYD	ÂZyÆ‚B
!*]’AƒCìZzgZyÃK»ñMìXyh+Zg~Æ
ŠzgZyÅYäzZàWÐzZ−+aÅZ0+Zi„Ã4§j

Ð™Mh	X
Z#!*\ZLaÃ!~yh+äÆa‚BáY@*

ìÂZkz‰ÜaÆf‚~Zq-Ñƒ@*ìXÑÆ
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f‚~WD„aÅ„ÃZq-gZ{Qì
ZÐ¼c*Šǵ
ìXf6îg6,z{pŠÃ»g0*@*ìXTÐZÐ!-VÆ
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ÆaW`ÆzŠzg~ZkiDÅ�ÛZb¹¢zg~ìX

¨gÐŠBX”VÅW@¹¼1r	
Zq-%ûZq-ŠZŠZYyíÐ5‡]ÆaWñX
Z,VäCc*
LL÷ZÔ7@*y6,„gLìËðIìX~
ZkÅ,’Zg**eLƒVÔ~H™zV?

~ä²nHLLW\ÃZL7D6,HZOŠì?
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Y
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K~%ËZvÆWgZxÐZŠOZŠÕtÎX¹„
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Æ;ƒ6,gzuÎäÆnŠ*½Å9 19 ÃzeX
ÓáVä(ZŠZgzVÃ¬gèîg6,È™Šc*Xto+
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˜´äZLZjwÈ™ŠØX 22 àV~
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˜´ä 138 Ã 2020 âga 23 VwÆîg6,
ÑÄCY 38 ZjwÈ™ŠñÔ̧TÆ³~Zq-Zg[

~Š¬YYìX 1 ZjwÄÐ!*CÙW‰Ô&¦k,
ÐZ[J- 2020 �Ûzg~ 16 t¦g™äÆa


CÙgziÄ˜´ÑueZƒy~	ZzgZy~Z0+Z`”{
CYÅ®ZŠZzgOW,{IzZßVÅ®ZŠz‰ÜÆ‚Bù
psƒg„ì-CäZq-WyÑíy~N*ìÑí

~Š3c*ŠHìXZkeg^ 2 egú̂Åì&¦k,X
ÅæŠÐZz6,Šñƒð@*gõÐZ[J-ËÌŠyÆ
Z°ZŠzÑg¥x™Mh	XZk¦k,~ŠØƒñZ°ZŠz
Ñg6,~6,ZÎ~Ðá™R,è~½ÅR~ŠZ¼he

Ð 19 zZáCYÅ®ZŠÆ_.	X‰‰ÃzeX
OW,{”V~ZŸ†ƒ@*g;ÔŠ*½~ZzgÌZjwÈ

˜´ 194Ã 2020 Z6,s 13 ƒD−‰ÔŒVJ-

~ÑueZƒyƒŠHÔZzgZyÆZjwÈƒ‰XZkÐ

VˆÔ�
 ÑÄ 58 OW,IzZßVÅ®ZŠ(,|™Zq-Zg[
‚ìXZkaK6,îÆ 90.1 ®ÿ NZ0+gZ`”{CY»

4 ˆÔ¹Ð˜´ÈlÐ!*CÙWD‰ÔŒVJ-

‚Z 2.8 ÑueZƒy¸Zzg ˜´ 6 ÃÜs 2022 �Ûzg~

0+Zg`”{CYZkÐOW,¸X
Æñ6,-&4h4ý EGG 2022 †g~ 24 ½Æ¬@Šy

z!*ð%nÅzzÐIÆ 19 äZq-Òy~ÃzeX
v**]Æ!*g}~¹
t½ã**‡.ÞhåXŒVJ-

J]ñrþ³Š8
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Z#
qḐV~Š*½~ZjßVÅWy~zWÈl
»ƒð¹ÐCYîszMˆzZ:7WñYèZk
ŠzgZyZ,Väc*ÂÃð»xÑzq™Šc*åc*ZLyw»x~

ẑsƒ‰Ô̧c*ZyÆZjwI^`Ô̧c*D+g+o
äZjwghŠc*åX-&4h4ý EGG»Z0+Zi{ì
ÁZzgá‰Wæã
zZá˜´~Z,”VÅ®ZŠ�Šk‚wÅ/J-7,−

‚ƒYñˆX-&4h4ý EGG 70 ‚Ð(,|™ 50 7HÔ
ä¬@½~°x)zZ]Ã(,JŠc* 19 ätÌ0*c*
ÃeX

ìX

ÅzzÐX̃´ÆZjßV~ƒÐ 19 ÃzeX
~Š3c*ŠHìX-uZZzg 3 îsÈlƒðìZ¹¦k,X

1Cc*Š{̃´~˜Vz!*ðZ%ZnÆŠzgZyƒÐîs
Èlƒð¶X{m™-uZZk¨~ƒÐZz6,ì

ÆŠgxyZjw 2021 ZÆ', 31Ð2020 �Ûzg~ 16 ˜V
ZÆ', 31 ‹Ègì¸Xyz*yZzg{Cw~Ì 83

J-ZjßVÅÈlÃŠ*~ƒÐîsÈl»Šgz 2021

Šc*ŠHpZỹ´~åÈ/Á‰X

J]ñrþ³Š8
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z@4jè
YEEÆf‚~Zkiâä~@„ZkÂÆ

nÃðºmp:ƒVpZq-¦gÂ¢zgñ�Šå°tÂ
ZkÆf‚Å�ZÇVÐZ½™™ŒÛ¤k6,gz×ƒZåXZk

ä¦gÅW\VÐw~Ä7-1åXZLZk**zw
»�ã‚¦g7HåZk ' ‚$Zð ' ~z@4jè

YEEä
Æ_.L‚$ZðóZq-!*b�Ûd$ìwÔ

(ìT~ÛR, Consensual Hallucination)

(3DDimensional (ÅH3) data ÆZ°ZŠzÑg)
£zk,Åßg]~ÛR,ÆZh+6,c*ZK̈ãZf;y~',ZÓ
gZ„?ÏƒCìX

Hallucination ŒVZq-!*]¨g™äÅì

ÆŠp�Ûd$ÃÔ�Ûd$ìwc*zZ!ÆƒD	ªÃð

�ÛŠzZuËf6:g~2ƒ™Z+q,ŠAX»z�Š„:
ÆpZq-Ðic*Š{Z�ÛZŠ» Consensual ƒXZ#


ËZq-b6,5ƒ**ìXtŠzâVZÖpZq-Šzu}Å¡
	XªCÙì
zZ!c*�Ûd$ìwËZq-¿ÆŠâr~À
©8ìZzgàz‰ÜFZ�ÛZŠ»Zq-‚B5ƒ™ËzZc~
2ƒ****eìXFßvËf6:g~2ƒ™Zq-‚BÃð
Z+qŠBT»z�Š:ƒÔ>ùeì?�q

LÌ7 Consensual ìz{ Hallucination 

Hallucination ìZÐ Consensual ƒ$ËZzg�q
ùŒÛZgŠc*YYì?
z&Í-ê GG4jè

YEEÆ_.L‚$Zðó!*Çøg~Š*Æ
Æ6„ìptÇ7ìÉLZ7gZCóì space 

J]ñrþ³Š8eZËpgæZDwÔ®

(22 )mX !*'i!*âVÅ
‚$ZðHì?



(Hallucination ZzgZÏn4jè
YEEäZÐLL�Ûd$ìwóó)

ŒÛZgŠc*X

‚‚‚‚$$$$ZZZZððððÅÅÅÅ]]]]....hhhh++++°°°°pppp
(Modern definition of cyberspace)

YÅŠ;ðJ-WDWD‚$Zð»|x¹ 1990

uJ-zZãƒ[åXZ[L‚$ZðóW&¿.ç EHzVÅHgq
£zk,ÆOñËÌé,MzguÅzŒVÆŠgxy
zZ¦gZCÜYÃ¹YäÎXZq-Z+Š*�Ç7É

(È Hallucination Z7gZCìX&ë�Ûd$ìw)
Mh	Zq-Z(�Ûd$ìwT~Zq-‚BÑ®ZŠZ�ÛZŠ2

C o n s e n s u a l ƒD	XªW`z&Í-ê GG4jè
YEE»
7g~§bzZãƒ[ìX Hallucination 

W`ë¬xîgÐ‚$ZðÅZ˜bZq-Z+{C
Š*ÆnZEw™D	T~',¹ñZŠ»fí{HY@*

ìZzg˜VWyÑíF,−z̧q5+k,ƒCìX‚$Zð

W×W×úZx~LLZÚ,Móó»�ŠwŒYäÎZzgQ
»pZ('!*ÇßìX (World Wide Web) 

ZÚ,Mc*zg®zZ[+zd$‚$Zð7	Ét‚$Zð»
¡Zq-z	X‚$ZðZÚ,MÐFkHic*Š{zWZzg
ë{ìXtÜìp{à7ìXZk~"Z•
Z¼Z7-ñZŠ»fí{ñ�ŠìZzgtñZŠ™zhzVÛR,kZzg
Šzu~0VÆZ0+gôpìX

W`‚$ZðZq-ë{Z˜bìZzgZkÅ¦S

Zzg9°p"uÂìXZ–~.ZkÅZ°=
Òy™D	Xfs~‚$ZðÅP°=Šg`Å
Yg„ìX

~L‚$ Microsoft Encarta, 2009 /
ZðÅŠg`fs°pŠg`ì:

' 'The not ional  rea lm in which

electronic information exists or is

exchanged.''

LLªÏŠ*ÔT~Z¼Z7-ñZŠñ�Šƒ@*ìc*Zk»
nŠ!HY@*ìXóó

Æ_.: Encyclopedia Britannica /
LLÛR,zVÔZÚ,MÐ½zZáWÑ]ÔuËgÔ¥zR,Zzg
ZÚ,MÐa~Šzu~0VÆfg=z�Š~WäzZà"

¾ZzgªkÅgzÐLWi~óŠ*Xóó
LLÜñ8©3©ï

G
GGGLWi~;ªÏâjwT~Z¼Z7-

F,−){mîg6,ÔZÚ,MÆfg=(z̧q5+k,ƒCìóó
The American Heritage College /

Æ_.: Edition Dictionary, 2002

ÛR,zVÆ,MzguÆŠgxyñ�ŠZ¼Z7-zZôÔ
T~WyÑíF,−zZƒCìXóó
Zy°¶VÐt!*]™~WCì
‚$Zð

|Wi~6,ªZq-Z7gZCc»**xì�Z¼Z7-
WÑ])Sàîg6,ÛR,zV(ÆW3,MzguÆŠgxy
ñ�Šƒ@*ìZzgT~Z¼Z7-F,−»¿z̧q5+k,ƒZ™@*
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ìX
pZy°¶VÐ‚$Zð»Ç|xzZã7ƒ

0*@*ìXtZ˜bZâë{ì
ZÐPÓV~Œ**
½ã**eìX‚$ZðÆŠZ],}~CÙz{áWYC
ì�Ë§bÆ,MzguÆfg=Šzu~ác*0VÐ

ÝìZzgz{ßvÌ�Zy0VÃZEw™gìƒD
	X

VwÆîg6,‚$Zðz{ZÝ£xì˜V8¯y
6,ƒäzZàWz̧q5+k,ƒCìXt£xW\»z{¯yÃL

7ì�ö8»¯Zq-W!ìZzg:„W\Ð#¥¿
»¯yÃLXÉt£xÂZyŠzâVÜyÒVÆŠgxy

“@*gzVÆYw~}zZìX˜VW\Wi~îg6,
ZLë¯x¿Æ‚BZkz‰Üñ�ŠƒD	X¸£x
‚$ZðìX

ZkÅP"u©àÏVB-VŠ~Y$Ë	:
/�Ûn™,W\Z#Ë¿ÐZLñ!*b¯y6,
W™gìƒD	ÂZkz‰ÜW\Zzgz{¿ŠzâV„Wi~
îg6,Zq-Z+Ü~ñ�ŠƒD	˜VZ¼Z7-ØzVÅ
æŠÐF,−»¿Yg~ƒ@*ìX

Ðgz[ïs	Â ATM /Z#W\Ë
Ð7ä3	ÉW\ÆJÆ ATM gz[ŠgZÝ

Z»ƒ.$Ðä3	ZzgW\Wi~îg6,Zq-Z+Ü~ñ�Š
ƒD	˜VW\»JÌñ�Šƒ@*ìZzgW\z;VÐ

gz[ïwgìƒD	X
/ZÚ,M6,Z#W\Ãðzd$‚V$zi^™D

	ÂZkz‰ÜÇîg6,ÂW\ZLÛR,Æ‚tñ�ŠƒD
	pWi~îg6,W\Zkz‰Ü‚$Zð~ƒD	Zzg

™gìƒD	X Visit Zkzd$‚V$Ã
‚$Zð»**xfe„¦ñøgZf‚ ' Šzgq¢~

ZÚ,MÅ§s`Y@*ìpZ(7ìX|Âtì

ZkŠZ],}~CÙz{áWYCì�ËnÆ,MzguÅæŠ

ÐŠzu~0VÐÝƒpZ{z{zZ],:,Mzguƒc*
v,MzguÔpZ{t,Mzgugzñi}6,;ƒZƒc*i}
Ð!*CÙ(gzVc*KƒVÆŠgxy;ƒX

ÜyÔgi+-Ôùn,yÔZÚ,MÐa}š/zhzVÛR,Ô
ÄÔZzg_545Õä GHG+V6,ÐgZÆÅ� GPS �Ô ATM

ZzgZ+„Šzu~Óx�‚$Zð»z	X¾qwZk
!*]ÐZïg7HYY
L‚$Zðó»ƒÐ¬xZzg

ƒÐZëbZÚ,M„ìX
)Yg~(

‚b7,ð
WÐ(,ð

J]ñrþ³Š8
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Z#ë½ZÅ!*]™D	ÂZk~3äÆ
‚BÁCª0*ã»”wÌ�áïgLìX½ZÔ3**c*Íx

Zkâœ}Ãë	&ëZK’Ô¡Ô (Food) ª¯e
›úZzgÂ6Å¾nÐ3Dc*ÃW	XZk!*]Ãë
-VÌÈMh	
½Zc*3**z{fg=ìTÐëZL
ŸÃŠg»gZbZYøw0*ãqÝ™D	Xøg~½Z
ZZ‡qZâY6,ŒƒCìZzgëÈMh	
½Zð
ZâY…ÂZ**ð)Z3,Y(Zzg!©ðGOc*])ER,"54ø GEH(�ÛZë
™C	X

…Šg»gÓx!©ðGOc*]ËZq-½ZðÚ~Š7
XX!©ðGOc*]Z½ZðZâY~ZZlZg~0*ñ
YD	XŠg»g!©ðGOc*]ÃqÝ™äÆaøg~½Z

ZZâY6,ŒƒãecXZÏaâCÙ+½Z~àq

»tg{Šï	@*
øg~½Z~Šg»g (Variety)
!©ðGOc*]9lZgZzgÚƒ~qÝƒÃX

½ZðZâ~Zq-c*Zq-Ðic*Š{!©ðGOc*]0*ñYD
	XZZâ~ñ�Š!©ðGOc*]ÅlZgÌZƒCìX
ZkjZáÐë½ZðZâÃÂZ**ðZzg!©ðGOc*]ÆZZ

÷c*7hc*Vìw™Mh	X‰½ZðZâ!©ðGO~
(ZkaƒC	
Zy~!©ðGOc*]‡.ÞÒp Nutritious)

®ZŠZzglZg~0*ñYD	XP½ZðZâ)k~
(ÌƒC	XZy~!©ðGOc*]y Non-nutritious)

ƒD	X½ZðZâ~!©ðGOc*]�áïƒäÐZyǺc*ð
(~ZŸ†ƒ@*ìX½ZÅ Nutritional Value Šg)

ÐFood Composition Tables ´c*ðŠg»Z0+Zi{
Îc*Y@*ìX

J]ñrþ³Š8

½ZðZâÐÂZ**ðZzg!©ðGOc*]

eZË¬$+dÔ©gW!*Š
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âCÙ+Š!*]Æfg=Z½ZðZâ~0*ñYä
zZá!©ðGOc*]ZzgZyÅlZgÔqÝƒäzZàÂZ**ðZzg0*ã»

Food Composition ÚƒÜ¥â]Z‰™Æ
~7™D	XVwÆîg6,Î¤/Zx½ZðZâ Tables 

)pgŠã{(~0*ñYäzZáZë!©ðGOc*]ZzgqÝ
ƒäzZàÂZ**ðÃ].zw~7HŠHìX

½ZðZâ~Z!©ðGOc*]ZzgÂZ**ðÅZZlZg
Nutrient 0*ðYCìTÃãCŠ¯™âCÙ+½ZðZâÅ

c*N u t r i e n t - p o o r ZzgZkÆ#³ d e n s e  

Zâ~„¿~ÑðYCìXZyÆ Energy-dense 

´z{ZZq-¤/z\ÅZâÐ…ÜsÂZ**ðªZ3,Y$Í-ö LG

ìX

!!!!©©©©ððððGGGGOOOO~~~~!!!!©©©©ððððGGGGOOOOcccc****]]]]ÐÐÐÐ½½½½7777gggg½½½½ZZZZáááájjjjZZZZââââÔÔÔÔEEEERRRR,,,,••••MMMM
eeeeßßßß¯̄̄̄eeeeiiii::::

(Ð Nutrient-dense Foods !©ðGO~½ZðZâ)
…ic*Š{½Zá)zN*2ZzgÉ²(Æ£«~Á

¤¤¤¤////ZZZZxxxxppppggggŠŠŠŠãããã8888{{{{ðððð OOOOVVVV~~~~0000****ññññYYYYääääzzzzZZZZáááákkkkcccc****]]]] 100 ]]]]....zzzzwwwwPPPP½½½½ZZZZððððZZZZââââÆÆÆÆ
§§§§&&&&ÏÏÏÏ

BBBB¤¤¤¤////ZZZZxxxx

****̄¯̄̄
BBBB¤¤¤¤////ZZZZxxxx

gggg''''####zzzzyyyy
BBBB¤¤¤¤////ZZZZxxxx

ŠŠŠŠ}}}}
BBBB¤¤¤¤////ZZZZxxxx

§§§§&&&&ZZZZ}}}}

BBBB¤¤¤¤////ZZZZxxxx

ßßßß;;;;
BBBB¤¤¤¤////ZZZZxxxx

yyyy

BBBB¤¤¤¤////ZZZZxxxx

llll!!!!
¤¤¤¤////ZZZZxxxx

»»»»gggg::::
¤¤¤¤////ZZZZxxxx

ææææ]]]]

¤¤¤¤////ZZZZxxxx

ÂÂÂÂZZZZ********ðððð
úúúúgggg~~~~

½½½½ZZZZððððÚÚÚÚ

1 0.1 0.1 0.04 48 0.2 210 8.8 5.0 4.3 117 ŠzŠ|Ôå»
0 0.1 0.4 0.1 510 2.1 60 13.3 0 13.3 173 Z&+ZÔ%©»
- 6.8 0.14 0.18 0 2.5 150 13.3 - 18.5 194 Í“Ô–}»
0 1.9 0.06 0.06 0 3.1 10 0.5 78.2 6.8 345 {xÔezw

0 4.3 0.29 0.49 7 11.5 48 1.7 69.4 12.1 341 [VÔWN*
1 2.4 0.18 0.48 32 9.1 56 5.6 59.8 20.8 372 ŠZwO
0 19.9 0.13 0.9 9 2.8 90 40.1 26.1 25.3 567 ñ8-̂
1 0 - - 0 1 10 0.5 13.4 0.2 59 ÂL

28 0.5 0.26 0.03 1395 10.9 73 0.7 2.9 2 26 0*´

0 0 0 0 0 0 0 100 0 0 900 +Zy»%

0 0 0 0 0 0 12 0 99.4 0.1 398 ]

J]ñrþ³Š8
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Healthy ÂZ**ðQìXZ7¡j½ZðZâª
Ì¹Y@*ìXF,»g~ZzgñîVÔÁ=ƒðŠzŠ| Foods 

ZzgÍ“ÔZ&+ZÔTZzgÈñƒV»ÑgZki%}~
ƒ@*ìX

ÂÂÂÂZZZZ********ððððÐÐÐÐ½½½½7777ggggZZZZââââYYYYZZZZ3333,,,,YYYYeeeeßßßß¯̄̄̄eeeeiiii::::
½ZáÐ½7gÔ!©ðGO~c*¡jZâÆ',Üs

Z+½ZðZâÌƒC	X~!©ðGOc*]ÅÁlZgƒC
ìc*ÜsP!©ðGOc*]ñ�ŠƒD	XÀ˜Z+Zâ

)ÂZ**ðÐ½7gc*ÂZ**ð%œ/(Zâ Energy-dense 

ƒC	�Á!©ðGOc*]pic*Š{ÂZ**ð�ÛZë™C	XZ7
ZâÌ¹Y@*ìX»g½Z~À˜ Nutrient-poor 

ZâƒC	X (Energy Dense ÂZ**ð'ç N6)

( E n e r g y »g½ZNÀ˜ÂZ**ð%6
ZâƒC	XZyZâÅ»g~~=ƒðÔ]Ô Dense)

#Zzgy}»ZEwƒ@*ìX=ƒð]Zzgy}Ð
ic*Š{ZzgÜsÂZ**ðQìZzgZy~zN*2Zzgn*]

7ƒDc*¹„¾lZg~0*ñYD	XÂZ**ð
'ç N6ZâÆZEwÐKãziy~ZŸ†ƒäÆ

fc*ûÔ;ð¤6,bz){ 2 ´z{Šzu}Z%Zn‰n
ÑhƒD	X

{{{{ààààcccc****ÜÜÜÜsssswwwwZZZZgggg}}}}ZZZZ
''''))))4444----öööö GGGGFFFFHHHHúúúúggggmmmm,,,,::::

‰½ZðZâ‰‚Åegãz){~Üs

ÂZ**ðZzg¹„Ác*Ãð½Zá7ƒCXZ,wZgzVc*
ªÜsc*{àwZg} Empty Calories úg~Ã

)úg~(¹Y@*ìXÜsc*{àwZgzV»ic*Š{lZg
~”wKãziy~ZŸ±ZzgŠzu}Z%Zn»
:LáCìX

ÂÂÂÂZZZZ********ððððÅÅÅÅ¢¢¢¢zzzzgggg]]]]DDDD----ððððŠŠŠŠgggg»»»»ggggÂÂÂÂZZZZ********ðððð\\\\gggg����áááá]]]]
âCÙ+ßÍVÅ/ÔPCqªZzg»xÅâÎ»Òp
™DƒñZ¹-ðŠg»gúgm,)½Zc*3ä(Å

Recommended 	XZy\g�á]Ã \gl™D
oÆ ë	XCÙ Daily Energy Allowances 

âCÙ+ZLoÆ!*°zVÆa\g�á]»g™D
	Xt\g�á]:Üs½ZqÝ™äÆagZÉ
Zßwk�	ÉZyÅæŠÐoÅ½Zð¢zg]»
Z0+Zi{HYYìZzgt\g�á]½Zð¢zg]Åö)

~Ì»xWC	X

(Indian Council Z&++Ã±Wszpg^a
(ICMR) ÃWðÏZ*Wg of Medical Research) 

Y~yz*EVÆaZ/ÆŠzgZy-ðŠg 2010ä
(Revised Recommended »gÂZ**ð\g�á]
zäÅ Dietary Allowances for Indians-2010)

	X

J]ñrþ³Š8
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!!!!©©©©ððððGGGGOOOOcccc****]]]]ÅÅÅǺ́́́cccc****CCCC¢¢¢¢zzzzgggg]]]]ÔÔÔÔEEEERRRR,,,,¾¾¾¾ggggrrrrZZZZ]]]],,,,4444
!©ðGO~c*ER,•MÅŠg»glZgÃZk!©ðGO~Å´c*C

¢zg]¹Y@*ìXëY…	
øg}ŸÃe:
iZZ+!©ðGOc*]Å¢zg]ƒCìZzgCÙ!©ðGO~ÅŠg»g Ð
lZgZƒCìX!©ðGOc*]Å¢zg~c*Šg»glZg»
Z®g½Ô/ZzgŸÅPCqª‰ÜÔgŸ®)6,ƒ@*

ìX‰!©ðGOc*]ic*Š{ziy)¤/Zx~(ÂP!©ðGOc*]
¹ÁlZg)BZzgâMz¤/Zx(~Šg»gƒD	X
âCÙ+´tZ§hVÐ!©ðGOc*]Å´c*C¢zg]»
Z0+Zi{™DZzgúZxÃZyÆ”wÆatg}Šï

	X

\\\\ggggÙÙÙÙ́́́́cccc****CCCCZZZZÑÑÑÑƒƒƒƒIIIIggggkkkk����iiii++++eeeeZZZZ>>>>~~~~ZZZZÑÑÑÑƒƒƒƒIIII::::
(Recommended Dietary \gÙ½ZðZÑƒI

Ñiò!©ðGOc*]Åz{ (RDA)ÃAllowances) 

-ðlZgƒCìXÅX¡qßÍVÅ´c*C
¢zg]7g~™äÅ¾nÐ‚³ïZzg¥â]Å
ãCŠ6,\glÅYCìX\gÙ´c*CZÑƒIZ
!©ðGOc*]ÆaZZƒC	ZzgZy»Z®g½Ô/
ZzgPCª6,ƒ@*ìXâCÙ+ZzgÓáVÆZ

»g™DZzgZy (RDAS) ZŠZg}\gÙ´c*CZÑƒI

6,ÃU*ãÌ™DgT	Xyz*y~«%û

ÆŠì~Yg~K‰ 1940 \gÙ´c*CZÑƒI

¸ZzgZy\g�á]~z9z9ÐÃU*ãƒCÌg„
ìXWðÏZ*WgÆzä™Š{yz*EVÆa

Šz].zßV~  ÅÂZ**ðZzgkc*]\g�á]Ã Y2010

7HŠHìX

]]]]ÂÂÂÂ¡¡¡¡áááá
6,¼ (You Tube) eZË·ZÅ6,zm,Æ-k[

ŠÚÆnŠg•fsÅ5ë LEÃN*U$™,:

https://www.youtube.com/

user/maparvaiz/video 

c*QSkYWgÃeÃZL
¯yÐZÂ™Æ  Z�g^
-k[6,ŠB:

_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"Zzg
eZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://independent.academia.edu/

maslamparvaizdrparvaiz

c*QSkYWgÃeÃZL
Z�g^¯yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X

J]ñrþ³Š8

https://www.youtube.com/@MohammadAslamParvaiz/videos
https://independent.academia.edu/MAslamParvaizDrParvaiz
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Z_ŴíZ6íÆ**xÐ>Ãy**zZLƒÇXZyÅ
Šgc*:VZzg»xçVÆldZkœ~Æ»°(,}{6,

”gì	X@*ët»x[‚0ZVÌ¼õfzV6,
**»x[g;XZy**»ñV~uz„z{X

‚w',u�ggì 25 åTÐWíZ6í
Xp»x[:ƒnXZzg>ƒDÌù?
Zv¬\Ãt»x†Z?xÐ¢8åX

øg~»Ñ]~egZlxÅ¸'0*ð
YC	X¸]±mø

II
LZgn)¤/-K(Ô',¹

ïF¸])Z¼z!5½545ë G
YEGH¯gk(Ô¢oEàð¸]

)Z7z8-Eä¯gk(ÔZzg$zgEàð¸])zq-Eä
¯gk(XWí6íÅÃÒg„
Ë§bSy̧ÂVÃŠ™
nXeZË†Z?xä¸Ú{ZVc*ÔZzg!*syÍy†Ø

(Steven ZzgZ-yz"2.ç GEEv (Sheldon Glashow)

Æ‚BZ,Väz{¹g~»g™àÔ�Sy Weinberg)

eģÂV~ÐŠzÃŠ™CìXZk¹g~~6,zW†
Z?xäŠz6f¨Z]Æz�Š»f™HåXẐiZVtŠzâV

(**xŠc*åÔYZ~ W (ZzgeÚ) Z f¨Z]XÃZ,Väii+)
zZLLçWsEäg^aóóÆLLZ&½hÕä GgñóóÅ
æŠÐŠgc*Ä™a‰X6,zW†Z?xÃZy

Y»â.ÞZÅx 1 9 7 9 ÅZkZëŠgc*Ä6,
)',Zñ‚Û¾(Šc*ŠHX

YÃñ�Š{ 1926 †g~ 29 6,zW†Z?x
0*ÎyÆIº[~zZàß~aZ

ƒD¸XZyÅ½ß»Ò~ƒðXZq-*y~
Z,VäZLZkŠzgÃ-VÒyHì:LL~ß»Ò

',kÅ/~ŠZ4ƒZXeg‚wŒV¦/Zg 12 Y~ 1938~
}XZkiâä~t»ÒZÚzf$»ÒåXâ,ŠÎ,Ô
�Û†ZJZzg²ZJÅ¯°‰XÒ]yzCYÅ¶X
÷~pl¬¶
»Ò~=.e$‡.ÞZzgbZ*ŠAX

QsxWñ

eZË·ZÅ6,zm,Ô5Š‹‰^ñß‹Ò1�Û^…æ7‰1
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6,±|Z]Æœ·@%jx¸XZôm,~ÆZ*Š'ZÚi
Z£Ô²!ÆbZ*Šß°MYZ/ÔÃgÏÆZ*ŠpZzcZ`
Z−+ˆ[Zzg‚bÆ*yZkiâä~yzîVZzg

³VÅ!ŒYD¸Xˆ[~Ñ!$+g~**BZzg
Ñ!gZxÑwÔ‚Û¾ÆZ*ŠÑ!|gZ`Zzg²)4n.ç GH~
ÆZ*ŠÑ!â"$gZñ¸X÷}(P*ÅãC
ŠZÏ»Ò~7,~X~&ƒV
÷~ˆÅH

»xÒVZk»ÒÅ½Zzg÷}ßÆ
Z*ŠzVÅ.Å%ƒÈ4	X÷ZZZyì


Z*ŠÅ.ZzgÂzÅó{�á¤/ŠÃW�yJ-à
$ËìX6
ZyÅ’k,ÐÈVìÔZ¹Zk!*]»]åIO]
ÐZˆkå
‚bZzĝ[Ð›yŠzgƒ[ìXZy
].h+Ex6,ŠvZ̧ZxÅZYg{ŠZg~ìX‚Ð„ZyÆf‚
~t!*]îƒ_¶
Z¹Zk§ŠÃÂh**ìX�áh+¸
Šï¶TÅ$+zªZ,Vä¢au»ZJyZk�áyÐ
0*kH
ßvªZyg{‰XZkzZîÃZ,VäZk§b
ÒyHì:LLZkiâä~¢au»ZJyß/º[Æa
Zq-n»Z3h{ƒZ™@*åÔT~ZZjßVÆUZy
ŠøH™D¸X{mîg6,‹@ŠOxZzgWgtZjßVÆ

CYZkŠøÆ**òUZy¦gKYD¸X=c*Šì
TŠy¢au»³�~$ÀŸ5é

Y
G:>~~‚zZ−™r#

ÆŠí~´åXgi«Å»8
ŠzPÆz‰ÜÑƒgÐ$ÀŸ5é

Y
G:ZøâXzZ−™r#

äWŠò´g3åX»8ZyÆŠí~Ñðˆ‚B„Ñƒg
ÐIg·Š~Æ@*gWäÑXT§b~ä²nHì


Åw EVENT Zkiâä~¢au»gi«Zq-D
g‚råZzgZkÅzzyzñ‹ÅDŠz4¶X=c*Šì
ŠzP
ŠzW‚¡6,ÎZgƒ™~$ÀŸ5é

Y
G:ÐßàzZ:ßN*X

gi«Å¸ßà~÷}WäÐ¬V_
¶XaÅ7:zZá2Ð=—ŠgzZi{Å
§sY**å=Z[J-c*Šìz{yzŠ»0+Zg�À˜
#ÅZk!¤/xŠzPÆz‰ÜZL3IV6,Š»âV
ÆqzVÆ‚ñÒÎñƒDÔ̧Tz‰Ü
~‚¡Ð¦/gZZkgziz{ƒZZˆZK

Šz»âV~÷}WäÆZOg~Ô·gzV~9}¸X
ZyÅZkDâZi~»îå÷}Šw6,g;ìóóX

ß»ÒÐz{Íḡ»ÒÑƒg‰ZzgQz;VÐ
4+�zVÐ0*kƒä6,Z¹Zd½ÆaZày
YäÅZe°’ïˆXZ,VäZk§b‰`-Eg;
ÆÂ�÷»Ò~ŠZ¼á1XŒVZôm,CYÅDŠz4
ZzgŠpÐz{¹OW,ƒñXZLZˆ‚]Zzgx@Z]Ã
Z,Vä-Vg¶Hì:LL~ßÐÍḡ»ÒÑƒgZzg
z;VÐ‰`àX‰`~Zôm,CYÅDâZi~»Zq-*
x@{ƒZ‰`Æ¯kgzx~¤̈DZkZ0+ZiÐä̂
	T§búiÐ¬úi~K~W™ä̂ƒV¼gÆ
WäÐ¸Zq-‹N*ƒ@*ì¼ÆŠgxyZôm,¤̈D
egegnÅ(‘VzZÑ̄Zzg9�,eZ%Æagz°
ZEw™g;ƒÇX÷}‚BzZá¤̈D',ZÓgZ„

‰^ñß‹Ò1�Û^…æ7‰1
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ZjßVÐWñ¸X/~íÐƒÁ¸pZyÅpŠ
ZOŠ-VZzgZyÅQjV»z{¬Ýå
&qÝ™äÆa

=ÁZiÁŠz‚wŠg»gƒñXóó
Ð Y~Â�÷»Ò 1957 6,zW†Z?xä

‚wÅ/~z	Zßb 31 eZËf$Åe¤/~qÝÅZzg¡
»Ò~¹g&41¹ÿ GHG‚Û¾Æ6,zWƒ‰X‚Ð„�!*]
ZyÆŠw~7Òø

EIaZ™g„¶z{Z[Zq-G,\0_¶X
Z¹]åIO]ÐZˆkå
Š~Š*ÆúZxZzgSî›

˜´zúZx‚bz)ßY~uŠgzô`	XZÏ_."
Y~ZOÆàR,Z$~ZÚD 1964 Æ�Z,Vä

çÃg¹g&41¹ÿ GHG‚Û¾‡ìHXZk%œ/~CÙ‚wn

‚hñegDÙZg‚0ZVZZF,šMqÝ™äWD	XZy

~ÐŠzäð‚0ZVŠ~Š*Æ̃´ÐæúKYD
	XZk%œ/ÆªxÆÌ̂6,zW†Z?xt:ƒñ
YèŒVÜs‚Û¾ÆâCÙ+»[ƒgì¸XZ,V
ä'×h+(,}.k6,ZâZqzZlxÆg8-Š™ä»ZgZŠ{

Y~LL7‹òZ»ŠòWs‚®Wsz"5½è GHEóó 1981 HXZÆ',
Ågzx~Zq-)ƒðT~6,zW†Z?xäŠ~
Š*Æ‚0ZâVÆ‚tZCöyg3XXÑ»Yä.

�Ñð 5 îg6,ZÐIHXXi{Z»Šò»!*‡°{{
»gHŠHX
YÃZ̧Zx�{Æ)Zkz‰Ü(hñ~¾wcm,e~ 1985

Ã&Õä JgäR,Z$~LLêezg®Z»ŠòWs‚®óó
Æ!*‡°{ªx»Z´yHXZkZ»Šò~F,¹5+k, (TWAS)

eeeeZZZZËËËË····ZZZZÅÅÅÅ6666,,,,zzzzmmmm,,,,))))!!!!****NNNN((((ZZZZzzzzgggg6666,,,,zzzzWWWW††††ZZZZÅÅÅÅhhhhÕÕÕÕääää OOOOxxxxÅÅÅÅZZZZqqqq----cccc****ŠŠŠŠÇÇÇÇgggg5555‡‡‡‡]]]]
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˜´Ð‚bÆCÙyZyÆâCÙ+ÃŠHŠHXZk
§bêezg®ÆâCÙ+ÆŠgxy!*bg*Zzgm~ZŸ†
ƒZX´z{Zi,Š~Š*~»x™g„Z‚³¡VÃŠ
™äÅ¾nÐ6,zW†Z?xäLLêezg®,Mzgu

(‡ìHX,Mzgu» TWNSO Ws‚4WgkH,̂:óó)
YÆŠzgZyÂ{)~ 1988 ZÆ', 6@*4 !*‡°{ªx

Ð10 F,¹5+k,̃´Æ 26 ¿~Wc*XZkZë)~
iZZ+Ñ»Yñ�Š¸X6,zW†Z?xÅZyŠwV6,!*gq-

z{Óx/‚Û¾ '' ÃgppzZáZq-–äZyÅzÃ]6,–:
ZzgŠ~Š*~�Ûzr‚bÆ)bÐ±DgìXóó

TzW†Z?x»¸_./Z¹yz*yÑc*Z¥/|›
-Eg;ZyÅÂz»%œ/g„XÑày~›âVÅ½Æ
ZkZë%œ/ÐZ¹XŠp¶ÔZk»o]Zk!*]ÐM

ì
z{ZôÆŠì~Šz%ûZ¥/|›-Eg;WñXz;V
Æ%‚Û¾ÃZyÅSàÂz‚ƒðXQgŠz~‚³

p}Zzg'×Z`ÅF,zózÂWÐZ¹¹Šp¶XZ,V
ä÷|›-Eg;Ð�áùƒäzZáC&d$ZÑÜt
~‚³p}™zZßVÆaZÅâ]‡ìKXñßs

Y~ƒðX#Å”h+¤/òÆŠy 1989 Ð÷~5‡]
Ô̧Z#Qy»Š‹ZJ7g^6,ëäZLwHXœ†Z?
™r#Zzg6,zWZuZgZ£Æ_Z{~z;Vñ�ŠåX
ZJ7g^ÐëßvoW!*Š)ñ�Š{Ye^gŠWñX˜V
6,zW†Z?xÆaÞ»ZOxåXW\ZÏŠyZ¥/|

YÃ-Eg;‰;ƒk 1989#13 =pá‰¸X
~÷~QyÐ-5‡]ƒðX~ZkŠzgZyZ³�Ûzr

‚bÆªx6,̈g™g;åZzg&+Z]pŠ‚ZÑkyÃÒ™g;
å
ic*Š{Ðic*Š{‚³ñç¬]6,W‚yQgŠz~p}
ÉjVXZK5‡]ÆŠzgZyÔ~äZC»xZzgöyZy
Æ‚tg3XTÅZ,VäŠgÅ°pÅZzgj,Z‚ÛZð
ÅXZkc*ŠÇg5‡]ÆẐyÐâzÂ"$Æfg)m
‡ìg;XZ³�Ûzr‚bÅu6,4Z,VäZÏŠzgZyJw
ÅX@*ëtm¹ic*Š{Šy‡ì:g{eXYèñßsÅ
¡¹!~Ð¤/äÐX0*ǵ4jè

EEFg~äZyÆjZk
6,ú™**Ñzq™Šc*åX´`Å¾nÐz{»°»°²áJ-
R,Z$Ð!*CÙgìXgCgCFg~»úZzg”]”h+Zzg
îsƒäÐXZyÅ¡Æ0Yïg~ZyÆgNYZzg

âÞ 21 Ñq-»ggŸ»gzVÐLLïYC¶X!*sy
YÃz{ZLâḈÐYAXZÙwÆz‰Üz{ZK 1996

WxgeÆky~  z,‚w~¸ZzgZL 71 /Æ
¸XZŠZgzVÆu6,„Å)q¢~ZŠZgzV6,÷ZW,eZr
Zk»Z0+Zi{-Vƒ@*ì
6,zW†Z?xÅ´ª”h+ . ì
ƒYäÆˆ„ZyÆ‡ì™Š{ZŠZg}:ÜsâàdZy»
Dgƒ‰¸ÉZyÅ»g™ŠÏÌOW,ƒ̂¶XŠ~Š*Æ
âCÙ+ÃqÝƒäzZà%Z¬]ÌÁƒ̂‰Xsì

6,zW†Z?xÅñ]¡Zq-,Åñ]7ÉZq-
’q-Åñ]ìXW`ÆŠzgÅ4ig&i}¼{w{w
†ZæxÂaZ™ŠîìpË†Z?xÆa:Yä…

“J-ZOg™**ƒÇXZ}ZvÂë6,g3™Ô…DÐâZi
YYYY(((( 1997 ))))††††gggg~~~~ Š}ZzgDâZi¯Š}XW}MW}!!

‰^ñß‹Ò1�Û^…æ7‰1
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z{Šk‚wJ-DÆ”w»ØtŠw~aætz
f[ÆàzV~Õg;Xck~z{Zq-uX0*g}
**òÐ5�ZL®~»ïŠ„Ç{g‚råZzgZkÐù~
Å½qÝÅXtuXZL¥ÃQk
iâäÆ¬xŠ2gÆÜsÑHÅ
Oñ�ÛZú~ŠgkŠêåXZkÐcZ
−‹ätŠg„@*W,1
CÙnÆ
ExÅZ�á®)ÆaX~‚³Ex
Ì�áï	Ë)±i!*yÆ£«
~ZK¸òi!*yÃfg=¯**e’XZzg
Qz{Óx/ZkZßw6,»gÈg;X�ÛZ÷
ÆZq-Zzgàâ-$«~Zkä²!D
ZY`ÐzZ/qmÅXQkiâä~ŒVZq-Z(?

»Òñ�ŠåT~²!¥Å½Š~YC¶X

�ÛZ÷ÐgzZ:ƒ™ZkäÜZzg6,…wÅ(s#Å
Zzgz;VÐz{ZàyŠHXZàyÐz{;CWc*Zzgea¯`

~eZËHgƒŠHXZÏ¯Y5i#ÖÆA~ZkÃ%rü OŒZg
B&z{õÆ‚BÓx/ZLU~
\d@*g;X̀*~Zkä|ÇVÆ
�gèIgÉßêÅ½k,,[XÐ
z{¹OW,ƒZXÎi+y~Zkä»yÁ
'×ŠzgzVÅºmFg-V»_·H�
»âV~»x™D™DZ7YC
‰Xgzk~ZkäñwVÅFg-V
ZzgZyÆ´`Æ0‡.ÞŠg¥â]
qÝXX

cZ−‹äÜs-g\Æ|ð˜´„~
˜t6,Zr7HÉZk»Ø¾(s#ZÐèÌá

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

(15 )mX **ñgf!‚0ZV
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ŠH�Ó#ÖF,É»œg£xZzg¥Zsò»Zq-x%œ/åX
F,ÉÐz{̂Wc*�¬ÝZsx»Zq-ZzgF,¹c*CoåXZq-
gzZe$Æ_.ZkäF,Îy»ÌĤåX(s#Æ
Zkîs²á~DZzgŠ"Æ”w»Øt',Z',Zk»ŠZð

+g;Xz{ZkØtÃŠw~aCÙ6ÆßÍVÐšØ

MåXZy~{:$+zØVÔ�7VÔæZg-VÔ&Að XOÎVZzg6
¤/zVÐá™?‚bÆâCÙ6,zWzVJ-XnÆ
ßv�áïƒD¸Xz{ZKZq-Â[~qì:

LLZ%ZnÆ´`»D#}ÅegŠ-Zg~
ÆZ0+gg{™qÝ7ƒYXFgc*Vgzñ
i}ÆßÍV~ä̃gS	ZkaZyÆ
´`»DÌgzñi}6,x̃™„qÝH
YYìXóó
&Að XOÎVZzg6¤/zVÐgZ‚(,Jä»(,ZÃZ+{cZ−
‹ÃtƒZ
z{ZyÓx6ð%·]ÐgzÙkƒŠHÎ

tßvÎ**¯äÅŠï~Z6ðpVÆfg)»g
™D¸Xz{Zy6ð%·]ÃÎ**¯äÅ̂™öLÑqÝ~
ZEw™äÆOñZyÐZq-Zzg»x¢8eLå�Î**
¯äÐic*Š{ZëåXz{Zy%·]ÃŠzZƒVÅW~(
Š}™ZyÐZ%ZnÅËc*!»»x¢8eLåXZk»§i
Z+Ñwtå
ZK̈ãŸZq-6ð§8gR,~Åâ#ìT

~yZ!WYä6,6ð%·]„ÐZk»¯g~æZzZH
YYìXZkäZKïÐZZ%ZnÆ´`Æa
Z,%·]¥xK�ZKËj@*|~%zzm@*Ca~
1kVÐ¹(,|m|™¸XZkÒpÐz{DZÑŠztÅZq-

5�ác»!*ãå�6ð%·]ÐmgBbìXñ�Š{
iâä~Zk�ácÃƒÐic*Š{F,¹ƒðìX

ZKîs(s#ÆŠzgZy~z{DÆ”wÆ‚B
‚B´`ZÑ%ZnÆiŠ"~Ìẑsg;Xz{Tà
~Y@*ZkÅœZ‰Ü»à{Í™GZzgë{Fg-VÆ
%!ZkÆ¤/Š¦ƒYDXz{Z7ZL{mZzḡg~ZW,
™äzZá6ð%·]~Ð°?m,™ÆŠêÔX
ÆZEwÐÎZz‡]Z,%ÉVÃÌËƒYC�Šz
u}ZSYÐ´`™Z™!*ÑyZK¡c*!Ðâ-kƒ`
ƒDX

çÎ]~cZ−‹ÅZy7{ú»xçVÆ
!*)̄ZkÅà]-g\ÆŠvàzVÅ§b!*Ë~ÌV
_¶XZI!*ËÃZLZkëzí6,Oîg6,**iåZzgz{Zk
ÆDZzgŠ"Ðnƒ**eT¸Oç!*Ë-Eg;Å
§sÐZkÃçÎ]Æ6,zWÅZ‚ò7ÅˆZzgZq-
{m	xg‚VZk»6,zZ:5i#Öá™ZkÅˆl~gzZ:
ƒZXZk	xg‚V»»x¹ÂåYècZ−‹ÅÃð

xg;öÇ{:¶XpZkä!*sycZ−‹Ãeð&+
ïÑZzg5i#Ö»¬**)ZkÆjZá™Šc*X

ZK˜V¤/Š~ÆŠkîs‚ßV~cZ−‹6,
�V�V%zz¥Å™V¢ƒCYC‰ZkÆŠw
~Zk¥ZzgZkÆ**xCZƒVÆÜsÐ](,fYC
¶XZkä<™1å
z{¥ÅZyÓx!VÆÜs
˜Š™}ÇZzgZIŠ*ÃZyZz;xÐ�]ŠÑñÇ�¥»
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Ñiòz0`¸XZ[Z#
ZkÃ!*ËÅ-Eg;~
çÎ]Å6,zW~Å7¿ƒðÂZkäZLZkZgZŠ}
ÅŠÆaZÐZq-(ÃwŒXZkäZk7¿Ã
]bÆ‚BJw™1ZzgZKgŸq~ÅZ:q	xg‚V
ÆÂ‰Ð!*Ë~{ZŠ~X

YÅ¤/ñVÆZc*x¸X 1 5 2 6

Î…gCÆà!*ËÆdòV~Zq-
ðZƒð¶ÔYèZkà~Zq-¹
�gÉWäzZÑåXZk»à{ŠzgŠgZiJ-
;ƒZå?ZkÆ7ú´`Æ0úZxÅ
i!*y6,®Ðö

NOª]Z0ZYä¸XplZNŠ
ßvZkÃZq-',¦/h+{,ìw™D¸
TÃ}.Z¬Åö

WäZ%ZnÆ´`~{m
Š„ËõåX$+áyZ¾mZkÃZq-
YŠz¤/B¸T»âvÐS�håZzg�ZyÅæŠÐ
Z+Z+»xÒVqÝ™©8å�ŠzuzVÆae:‰X
!*ËÆà~Z4„ŠìÑ]~u¤/ŠZV¸
Ze7-Zq-
gzicZ−‹Zy~/$©ø

EE
L%WzZgŠƒZX

ZkÆ!*wEZzg({¸XZk»Ÿ�Û/ZzgZkÆ
+ñah}¸XZkÅW\V~Zq-{mnÅ®
¶XZkä({g8-»Zq-80î ENEOXg3åZzgZkÆU~
Zq-%rü OŒZgvg„¶XZkÆu6,³ÅI8F,hg¿
ƒð¶XZkˆ~z{Zq-ÉÅOñZq-gKc*âZ[

‚wÅ¶Zzgz{Hg„Zzg 36 Š3ðŠêåXZkÅ/Üs
ÂZ**ÃW@*åX

-Eg;ÆZ‚E+{Ô�pŠÌEE8/õ ENEOêƒñÔ̧
äZkÃplWæh+¹ZkÅWzZi~Zq-YŠzåTä¹
¢ZyZ‚E+{ÃŠg™Šc*XªgziÂgŠ5‡'™ä~

¦/gZXŠzu}Šy-Eg;;w~Zk»¬x
¼åX;wÅZ‹·gzV~-Eg;Æ
Z‚E+{ZzgqZ++à™±V6,',Z)y¸X
ZyÆú¥iV6,Æ¸X;wÅë
$V~¼¬xßvÌñ�Š¸�ZkàÒ
WÃt¬ÝÆŠh+ZgÆaWñƒñ¸X
œg*äÑHi!*y~di¶y»
¬gs™Zc*ZzgQZÐ½k,™äÅŠú]
Š~XcZ−‹ZKÜÐZVXq¢+

ZkÅi!*yÐ&zgzZVÑH~ZkÆZg�áŠZ]GgÆ
a!@Ílƒ‰XpcZ−‹ÆìÐ�Ü]†
z{ÑHÅOñ̀ði!*yÆ¸�Zkiâä~!*ËÆ
úZxÅ1à¶XcZ−‹',Z',̀ð~1mYg;åZzg¥
�ÛopÙÐðh}ðh}zMÆ@̂*1VOD¸Xp
-Eg;ÆZ‚E+{v/?¸XZ7HgÅtZŠZCÙ¦/7
¸ð¶X¼»ƒŠHÂ¥äŠk,J-Ú@*1VO™ZK
ä]»ZÖgHZzgcZ−‹ä%çÎ]~Y™
6,zW~»Ç{ew1T6,z{âñgƒ™Wc*åX

)Yg~(
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t¹ãQkŠ*ÅìX~g�zZßVÃZK̈ãWç7
ŠN$ËXZkŠ*Æ!*°}.e$gLgLf¨}¸

ÎZ
#-.ø
GHë¸XZyf¨zVÅ¢g)4è

GL
Gic*Š{7	É

Zq-ÎÐÌÁ	XZq-iâä~gLfgZ]ÐZk
Š*~m**x»Zq-WxâÅ5½3ð GGwgLåXmZq-²
âÅ5½3ð GGwå�ZLWk0*kÅŠ*ÃY'ZzgT'Zzg4¯**eL
åX

mZÒZq-LäÆ)g}´z;VÆpzg]
Zzgg3ÂgzVÃŠ¬™@*åXtZkÅIh+{(¶Xz;V
g8-',%™ZzgâO]Zq-‚Bg³™D¸XmÃ
Šzu}gLZÜVÃ;B5DƒñZzg6âÅ5½3ð GG²¯D
ƒñŠ9¹IåXZq-ŠymäŠ¬
PZÜV»
Zq-¤/z\@*Ñ[Æ)g}Zq-Šzu}Æ‚Bög;ì
ZzgizgizgÐ̂Îg;ìXz{;àgzXZzgWxÆZV

Z̧zgz{¹'×}™gì¸XmZyÆŒÛd$Wc*Zzg7YÔ
LLŠz2Ô?ƒW`ZãplYVƒZzgZcÃŠYVîgì
ƒ?óó

ëƒ '' ;àgzXZÜV~ÐZq-ä�Z[Šc*Ô
Zq-‚Bï™0*ãÆâÅ5½3ð GGw“W»/¯gì	!Z#ë
W:~ïYNÐÂë0*ã0™ZzgÌF§bÆ'×}™

Mh	Ô‰0+-V~yÔ!*Šw¯**ÔWvu**ZzgŒVJ-

ŠzuzVÅ\ku**X

mªZyg{ŠHXLLzZ{ÔHteì!H~ÌW\
ƒÆ‚B�áïƒYƒV?óómä"@*!Ð7YX

GÔm!…¹pÙƒÏÔLLZq-Zzg;àgzXZV
ä¹Xóó
Zzg-VÔmŠzu};àgzXZzgWxÆZÜV
~Æ¤/z\~�áïƒŠHXZyƒä¢ïÐZq-

Ÿñ8aþ³þ³^¨Œ

(35 )mX Hd~ZâŠNÌƒ$Ëì?

{−†Zv{VÔZ%M

ZVZzgâÅ5½3ð GGwÅ¹ã
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Šzu}Æ;Bñ}ÔÂZ**ðÅZq-YŠzðØaZƒðZzg
L0*ãó~psƒ‰X — ŠÙ„ŠÙz{!*Ç6âÅ5½3ð GGw

0*ãÆâÅ5½3ð GGwÆîg6,Ômä66Zzg�á0+ZgŠ"
GXmä0+-VÃ·c*Ôd7ŠzVÃu!HZzgŒVJ-

uŠ-V~pzg]',sÆ•}Ì¯ñX

Zq-ŠyÔZ#m0*ãÆggZ]Æîg6,ƒZ~Ë
g;åÔA$ZkÅ5‡]»gw**òZq-»g0eZðW‚à

ìÔ '' âÅ5½3ð GGwÐƒðX»gw¼Åc*Åc*ZzgZŠZkg;åX
mä '' »gw!?¼6,.ygìƒWy!*]Hì?

¡÷Ð7YX
»gwäZq-uŠW{½~Zzg�Z[Šc*XLL=4ì
~

�áh+ŠzuzVÅ6,.ã»!*)̄0ŠHƒVXßvë	
ƒZ
~÷~lZg(,fYg„ìÔZzgZkÅzzŠ*ÅW[zƒZ¤/x
ƒCYg„ìXóó

mäZq-xÆaÎeZzgQ¹ÔLL»gwÔgë
ƒï™ZkZ»iˆl™D	Xmätg{Šc*

Îg`ÅgzÝÆ‚Bï™ëZq-YŠzð¿»z0Mh	
&¯I

]4-£4ø
EG

Gë	X¯I
]4-£4ø
EG

GÆŠzgZyÔd7Š}ƒZ
Ð»g0eZðW‚àZzgèÐ0*ãfe	Xd7ŠzVÆ
úVÆZ0+gÔ0*ãÃW‚[+Z,̂HY@*ìÔªtZ¼ZyÅ
ŠêìÔ²»g0eZðW‚àZ¼ZyqÝ™@*ìXZkzz

Ð0*ãWx~Zzg»g0eZðW‚à‰Ãi~$+wŠê
ìX7ŠZQWxÃƒZ~zZ:gh@*ìÔZzg‰Ãid7ŠzV
ÆnÂZ**ð»fí{½™@*ìX

Ÿñ8aþ³þ³^¨Œ
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»gwÅW@®Z�XLLtZq-�á0+ZgWàc*ìÔ
m!Zk¿ÐƒZ~»g0eZðW‚Z+»ÂZiy¯gìÇX
W	ëƒï™Zk¿Å¢Ð¢Ñz¬]™D	Xóó

ZzgZk§bÔmZzg»gwäâj1]Ã4¯äÆ
aï™»x™ä»ZgZŠ{HXz{0*k„ñ�ŠZq-(,}Ð
Šg|#Åi0+ÏŠ¶Æ¿»z0‰Xz‰Ü¦/gäÆ
‚B‚BmZzg»gwÅ¹ãŠzgŠzgJ-’ˆXŠzu}0*ã
Zzg»g0eZðW‚[+âÅ5½3ð GGwÌZq-¡qŠ*¯äÆ

aZyÆu~�áïƒD−‰XZyƒä5

d~Üs¿zgŠ¿Æ!*g}~„7ìÔÉŠz4»
$2CìZzgi0+ÏÃ4¯ä~ÌæŠ™CìX
Zzg-V²mZzg8hé Ok»gwÔd~ÅŠ*Æ‹z
0‰ÔZzgz{ƒÃc*ŠŠÑD	
gLgLZVZzg
âÅ5½3ð GGwÌZ#Zq-‚B»x™D	Â(,}(,}»g**ñV
ÃZ�xŠ}Mh	X

Ÿñ8aþ³þ³^¨Œ

ŒŒŒŒÛÛÛÛWWWWyyyy»»»»ddddZZZZqqqq©©©©
(Simply ŒÛWyçŠ‹äŒÛWyÃdZ0+ZiÐZzgW‚y§jÐŒäÆnÕŒÛWy

**xÐZq-ŸÑzqHìXCÙ-Zzg‹ÅgZ]ÃeZË·ZÅ6,zm,™r#Å-k[Mm Quran) 

4ÆƒD	XW\yÆ„ÜsŠzŠiÔLÌÔ 35-40 6,ŠzñR\ßeGYD	�n

ËÌN*ì6,ZKœªÐ-k[6,ZyÃŠN™ŸzZgŒÛWy™Mh	XnŠñ‰-k[Å5ë LEÃ
Æ¶KyÃÌ›™Š,XZk (Bell) ™,ZzgQp (Touch) ?›   Åw™Qk6,

§bZ#Ì*zi+-R\ßeƒÇW\Ã$
4o-

÷ GGEWYñÇ@*
W\ŠNÃXW\ŒÛWyÆZy]4n.ç GIEEÐ0
6,Z~é™Mh	c*ZLZzgZLàÆ**xÆ‚B maparvaiz@gmail.com ÎZÑ]

6,zZFZx$™Mh	X̄y:™,XâZilƒÏXW\ÆÎZÑ]Æ�Z[CÙâ{Æ 8506011070 

ÃŠñYNÐXÎZÑ]ŒÛWyÆÜsQk8zõ OÐ0ƒVT6,Qkâ{ (Saturday) Wy~‹
WƒðƒX

You Tube Link : 

https://www.youtube.com/c/MohammadAslamParvaiz/playlists
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ZK̈ã@*gõ~Dgc*èÆW¸i»ç™**ŒÛd$ŒÛd$
**eìXZ%ëŠ*Z̧ZxÆçÑC_·Ðtç™

Mh	
ZyÆ;V:ÜsZkDÅle¶Éz{ZkÆ
ZEwÐÌ»°uJ-zZL¸X!*.Þ»´‘ñ�Š{²Zt

tXxÐ 2000 ~Šgc*ñ�ÛZ]ÆŠzâVZ§Zs½ã
tXxJ-Zq-�Åßg]~ZCz�Šg‚råXZk 1500

´ºÃdÒpÐŠvë)~ÓáVZzg&'V6,zZã
',F,~qÝg„XZEx6,zZymñX~ƒ]Zzg
gc*è)©àwgnp¸XŒVgc*èZKZzAZ:¹
ßg]~0*ðYC¶X

t!*]‡.Þf™ì
̂~&d$�
�ÛZÅÆŠzg
Ó#Ö~6,zZymSz{Ìgc*èÆDÐzZL¶X1
Zk»Z:tÜsZCÙZxÅyZ]~ƒZXÅ<å XEZ^~&d$

~…gc*è»Z:tzWeä6,7$Ò5é LGX!*.ÞÆÇ~
gc*è»ZEw:Üsgzi%{ÆÑgc*C)bi™ä~
ƒ@*åÉz{Zy)bÐà]ÌZ~.™**Y…¸Xøg}

ÆÂxÃ 60 ;VgZòZ(g~ÂxÆ£«~!*©Z‚k
6,å„ƒä 60 ZEw™D¸ZzgZkÅzzt¶
°Š

Ô12Ô10Ô6Ô5Ô4Ô3Ô2 zZáZ°ZŠ»°®ZŠ~	XtZ°ZŠ
	XZkZ‚ÏÂxÆ‚Bøg}a(Y] 30Ô15

Šg}ÂƒYD	p!*©Zk~'g]gnp	X
T§bZ(g~Âx~ëCÙZº}°ŠÃZq-ºm´#Ö

10 ÐªCÙ™D	)Z(g~Âx~Zk´áVÅ®ZŠ
~CÙZq-Zº}°ŠÆa 60 ì(!*ÇZÏ§bZ‚k

¶X#ÆaZyÆ 59 Zq-´#Öñ�Š¶ZzgZyÅ®ZŠ
;VÃð´#ÖZEw7ƒC¶Zka
ZyÆ;V#»

Ÿñ8aþ³þ³^¨Œ

gc*èÅ¿@*gõZzgZk»Z:t
(1 )mX -**ãZzg!*©Šzg

·¢yg=ÔÑƒg



¦ggZò7åXZ(g~Âx~tZº}Z°ZŠZy´áV
ÐªCÙƒD	X

0, 1, 2, 3, 4, 5, 6, 7, 8, 9

!*©:Üsgc*èÆZEwÐzZL¸Éz{Zk
(Quadratic Equation) ÐFŠxWÐ%$™ö EO)zZÂV

ÆiÐÌzZL¸X%$™ö EO)zZ'z{)zZ'	X
ƒCìX} 2 ~oÅic*Š{Ðic*Š{¤‰Ü

5x²+2x + 1=0

Zq-%$™ö EO)zZ]ìXZrZY»CÙ¤̈DZk!*]Ð
©Jw™ 2 Åic*Š{Ðic*Š{ x zZLì
t)zZ]o

ÅZy†VÃZk)zZ]»LLióóë	X x $ËìX
Å&§bÅ†V6,ŒƒYìX x tŠzCÙZi

Zq-X z){X 10Ô2Ô0 ì6
  Zq-°ŠƒY xª
z){X -12Ô-2Ô-1 t°ŠƒYìª

Š~nºmnÆZ°ZŠÅìÎW`ë¦gZC
(ë	X Imaginary Number Z°ZŠ))ÇZ°ZŠ()

!*©!íyZ™̄ŠzZlxÆiÅ|Ð**zZL¸Xªz{
DìÂZkÅgzi%{Å 5 Å7 X2 tKÐ‡Ü¸
Z¤/

i0+Ï~Hwì?ZÏ§b${ð
G

OgZCZ°ZŠX»‚b

~.e$Zë™ŠZgìÔZyÅÌZ:¹ZÌÐ**£¸X
Å°Š~7åZ°ZŠÅ x t!*]‡.Þf™ìÅo

Å x (Ìƒ$Ëìª Fractions OñŸ~Z°ZŠ)
z){Ìƒ$ËìX!*©Âxgc*è 7/9, -3/4, 1/27

 ZyŸ~Z°ZŠÆZ:t6,Šg]g‚råX1tŸ~Z°ZŠ~i
**‡.Þû¸Xgc*èÅ@*gõ~ŠzuZ~̄Šzg-**ã&d$

~6,zZymJXŒVgc*èÅZq-5�ácæ¢a~ÃZq-
‡âã^Š~ˆZzgZkÆGzçVZzg‰x}òÃ:
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Üs‚’k,HŠHÉægÎV~7,Jc*ÌŠHX-**y~Zk
DÆFZq-âCÙ+aZƒñXZyŠZ›gzV~¢45é E

G
I¨g_Ô

Zg:kZzgZ½kÃ)©àZÌqÝìX¢45é E
G
I¨g_»t

o{å
»Ñ]Åð~Z°ZŠ»¹)©à™ŠZgìZzg
‰Z°ZŠZAòS:]Ìgnp	X
Z¤/t¹YñÂß:ƒÇ
¢45é E

G
I¨g_ZzgZk

Æ„„ÆŠvZ�ÛZŠZ°ZŠÃ}.Zð1
â…Z̧zgZyÅ7YÌ™D¸X

!*ÚVÅ§b-**EVÆaÌ
tZ°ZŠZq-!™*î O¸XÉZyÆ;Vt
Z°ZŠÆ0cZzgZyÆ!*g}~Ë
ÌgZñÃkH{¦gHY@*åZzgZÐZAò
bCÙÅÂ)¤/ŠZ**Y@*åX-**ã'×h+Zk!*]ÆÌ‡b¸

(„	Zzg Whole Numbers 
ZÝZ°ZŠåZ°ZŠ)
Ÿ~Z°ZŠåZ°ZŠÅZzÑŠ	XÅ<å XEZŸ~Z°ZŠ£xZzg
%¥~åZ°ZŠÆë?7ƒMhXp¼åTä
Zko}Ã**1Š™äÅVyg¿¶Zzgz{åZq-ºmŸ~

(ë	X π �&W`ëLL0*ðóó)
0*ðHì?Zk»â}.ŠZ],}Ð0‰é	X
^~Ô!*©Zzg-**ãZk!*]ÐåzZL¸
Zq-ŠZ],}
Æ”ZzgZkÆ¢ÆŠgxyåZq-ºmÚƒCì
ZzgtÚZq-Ÿ~°ŠìX!*ÚVZzg-**EV»Ÿ~Z°ZŠ

Ð"Z²ð»gztZkz‰Üik,ƒŠHZ#ZrVäCk™1


Zk°ŠÐYyrZ**n**eìX÷}ûÆ
ÐZK̈y»)CkmZÏŠyaZƒŠHåZ#ë π _.

ZXŠƒZXt¢zg]
Zq-ºm;ƒ»ëZq-6~H
Ã,ð™@*ìZK̈yÃZ‚Cg„ƒÏ
z{ZkÅeö

Ã π ™}X!*©Zzg-**ãÌZÏ¢zg]Æ�!*ŠÁéZ3
Ã π ZCä6,6g¸X-**ãgc*èŠZyZg:kÆ4,Šq-

ÐªCÙHYY 22/7 Šg„F,+Ÿ~�
åZzgëW`ÌZLFgc*MC)bÆ
iÆaZk76,ZOŠ™D	X

Zq-π ŒVtf™™**ŠpÐ{à:ƒÇ

¹6,ZuZg°ŠìZzgZk6,»°‚gZ‚³

ßZÌŠø7[ìXWÐëc™,Ð
ä¾§bgc*èŠZâVÅ’,wZx π


™g¿‰XW`ÌŠ*½~£«ÂƒD	X~
Å7¥x™äÅ̂zm, π Z�ÛZŠ-$6§hVÐZk°Š

7™D	ZzgZy6,ZÅâ]Ì0*D	X
-**EVÆ;Væ¢a~Zka!~Ð6,zZymS
YèZyÆèI
Z+~Z°ZŠÅZq-{mZÌ¶Xíz{
CÙ¡~1ÃZ°ZŠÐÝBXNhzVÅZz™ðÔŠg½V
ÅMðÔqgÂVÆZ”VÅeöÔ÷ZïÆa
·*Åeöc*i}Åeötƒæ¢a~ÆZEwÐ
e¯ñ‰X

¢45é E
G
I¨g_»�gç&X¢45é E

G
I¨g_¹Y@*ìSÏ

ÆË~z̧q5+k,ƒZX~ŒVtC**¢zg~&ƒV

ZkçÐWÇ„-**EVÐI!*ÚVZzĝ-VÃÌ¶Zzg
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^~Zkç»Z:tZCÙZxÅqgÂVÐ0Ñgc*CéV6,
™`¸Xptç¢45é E

G
I¨g_Æ**xÐ”gsYðƒZ?

tÎZwgc*èÅ@*gõ~Zq-*!*[Åmì&ëo]
ë	X-**ãZLgc*MCDÆ̧Z2»o] (Proof)

�ÛZë™DZ̧zgZk!*]ÃÌt™D¸
ËçÅŠg\o
ÆaZkÆ‡.ÞJwo]»ñ�Šƒ**¢zg~ìXZkÆ

(Ð Natural Phenomenon ',@z{Ë¡~1)
0‡ây»o]ñ�Šƒ**¢zg~7B¸XZgT»t
ìw
¸g~ZâYÑZâYÐ¬i}6,B	SÏai
Š"Å_Ð:¦/geX

¢45é E
G
I¨g_»çHì?�Ûn™,
øg}0*kZq-

‡'.0î JGZ²Zzt[ì)z{[T»ÁÐÁZq-iZzt‡[

ƒXËÌ[~ÜsZq-„‡[iZztƒYì(X6
ÆŠ~ˆ̂~Š3c*ŠHìX¢45é E

G
I¨g_Æ_.Zk[

Zk)zZ]ÆZEwÐ!*ÇŠg\oÐ ''z'' ÆzF,ÅMð
¥xÅY$ËìX

       x2 + y2 = z2

ptçŠg„ìtùU*"$ƒ?¢45é E
G
I¨g_ä

æ¢a~„ÃZEw™ÆZk»o]�ÛZëHXto]ZL
W\~Zq-¹ŠN»xì�-**EVÅZkD~
'g]Ågz×VwìX

6 ÅMð ''x'' ìZzg‡°{ 8 ÅMð ''y'' �Ûn™,
ÀŠ
Zzg 64 ìXÀŠZzg‡°{Ð1Šz%,	X»gK!*nKM

ß7VÃA6, 64 ƒÇXZ¤/ëÀŠ~%,~Zq-‰ 36

ßZÏÃAÃ',ŒÛZg 36 gÄŠ,Zzg‡°{%,~ZÏ‚,̂Æ

ßƒVÐX¢45é E
G
I

100 gnpƒñgÄŠ,Âtù¦îg6,
ßzF,Ð1%,~ZÏ 100 ¨g_Æo]Æ_.t

ÃA6,gppÐåîg6,%,Ã½Š,ÐZzg'×h+ËßÆ
gppÅRö7gìÏXtŠNo]…C@*ì

-**EVÆ;Vgc*è»H£xåZzgz{ßvZkDÆÄ
Š−ZŠ{¸XZ[Z¤/ëzF,~%,~gÇ‰ßzVÅ®ZŠ
Y…	ÂtÌYyMh	
Zk%,ÆZq-I6,Äß

ƒVÐÅ<å XEZXlO¨g] 10 ƒVÐXt®ZŠ~Üs
U*"$ƒŠHX

))))XXXX¢¢¢¢44445555éééé EEEE
GGGG
IIII¨̈̈̈gggg____»»»»oooo]]]]((((

10 = z          6 = x           8 = y   

x2       +        y2        =       z2 

36       +       64       =     100

)Yg~(
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‚³ïÐtU*"$ƒZ
w•„Šg]»‡ây
ìZzgÃðÌqI7$ËZkajyÅ[™**"»gìX

(Æ!*g}~yz*y~ pole star Ñà*g})
(**ò Uttanpada Zq-¹6,Zã©e$�gìXZ@*y0*Š)

Zq-!*Š�á{ÅŠzçc*V‰ÔuzcZkÅIh+{ÔfzgÔic*Š{
@�¶Z#
Šzu~�&!*Š�á{ZÒÃZ0+ZiH™@*åÔ
Zk»**x_54o-ö

EGG
åXz{3,x'×Z`ZzgZiŠwÅâ¶́XŠzâV

gZEV»Zq-Zq-gCåXZyÆ**xŠOzZzgZN*â¸XZq-Šy
ZN*âZL!*\ÅÍŠ~´ög;å
ŠOzÌ!*\Æ0*k
WŠHZzge;
z{ÌÍŠ~Ö™önXpZkÅÎ$
âVuzcäZkÃQu™–Šc*Xz{ŠwNƒ™z;VÐ
Ẁc*ZzgZ+(Åˆl~ŠH˜Vz{jyÐÖnZzg

ZÐz;VÐÃðÌU:nXŠHãßÍVäZkÃgZñŠ~

z{zÛŠ-@*Å7Y™}Ôz„�áh+plƒ™ZkÅpZéÃ
7gZ™Š,XŠOzäzÛÅ¹7YÅÔZzgz{plƒ™ZkÆ
0*kWñZzg1á
?ÃHecXŠOzä¹Z}=ZyW\

=ËZ+(àŠØ˜VÐ=Ãð:hnXtÍ™
zÛ=ZyäŠOzÃÑà*g}6,èŠc*Ô@*
z{åÆa

jyÐZk(6,gìXSÏzzÐZk*g}»**xŠOz@*gZ
7,ŠHìXZÐÚ@*g{c*Ñà*g{Ìë	XŠv*gzVc*
(gzVÆ',ÜsŠOz@*gZc*Ú@*g{Zq-„‚)Ñw(
~gLìX:ƒqƒ@*ìÔ:¾z[XZkÅZkS¤Ã
6,ZäiâäÐZ[J-˜igZãÆa¹„»gWæŒŠH
ìXYV
W\}ÌƒVZk@*g}ÅæŠÐW\ÃÑwÅ

Ÿñ8aþ³þ³^¨Œ
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‚¥xƒYñÏXñ�Š{ŠOzÃÑà*g}Æjy6,
Z±g7ƒÇ�z{7g~§bÐjyÐ¬g~(ìX

øg~i}Îg`Æ¤/Š̃tÆ´z{ZL"g6,Ì

]~Zq-67gZ™CìXZkzz 20 ä̃ìÔZzg½ã

ÐŠyZzggZ]‘W�X"g6,˜tÅzzÐW�y~Ã

]~i}ÐŠÚ6,Zq-7gZ6 24 WäzZá*g}

Îfe�X…Z(4ì�*g}�áxÃætÐä3�

Zzgz‰Ü¦/gäÆ‚Bf[Å§sZq-Íá~6

ÎD�X!*ÇZÏ§b‰Z¤/ë˜RƒñÅ3ð
MH‰6,Ö

YNÂ#}ÅCÙq…ÍÑð~ä̃ƒðŠ3ðŠ}ÏX

Ñà*g{aèøg~i}Æ½ã"g6,ìÔZkaZzg

@*gzVÅ/Úz{gZ]¦/gäÆ‚BZq-„(6,ÎgL
ìZzg4ì�z{z‰ÜÆ‚B!*ÇÌZK(Ð7hX

pt!*]QÏz‰ÜJ-Šg„ƒÏZ#J-�øg~i}»

"gpŠZK(:$+wáX

»ÑCïÐt|¢ƒ_ì�øg~i}

Å"g~¤/ŠlŠgZÝZq-F,
8-+ö
E
G^6,ìZzgtZC7gZ6

‚w~7gZ™CìXaètz‰ÜZÚic*Š{ì� 26000

ZK̈yHPÎ',ÎVÅ@*gõ~Ú@*gZ…Zq-„(Ô%

‚$+áƒñÑw~IZƒZŠ3ðŠ}g;ìX

‰‰øg~i}»"gZK($+áÇÔÑà*g{Š*

*g{ Thuban I[~ 2700 ÆÑwÐ¡CYñÇX

ÑwÅ‚ Vega I[~ 14000 �áïÅ‚~åZzg

~ƒÇT»ÈtƒZ�ñ�Š{Ñà*g{|~x

jyÅ(7ìXÑà*g{øg~i}ÐZâŠzg~6,zZµ
‚w”�XZk 1433 ì�z;VÐgzÝÃëJ-î~

(ìZzgtL$ÖŠØLOZû Polaris *g}»**x7Ñgö)

(»zìXÑw~ƒäÅzzÐZk» Ursa minor)

z,œ~~7,ZXtÑwÅ§sƒÐ 18 **xÑà*g{

ic*Š{®ŠZg*g{ìXÎg`Æ£«~½ã‚hñ0*õ
kH(,ZìXïÐZq-Šw8iï FF³tÌ�ì�Z#

(äZk*g}ÃŠ¬åA$Æ£¨ Ptolemy ck)

~Z[teJðkHic*Š{®ŠZgìXJùäZLegZó

~Zk»f™Zk§bHì�~Z( 1599 �:©g~

x'×Z`ZzgZTÞƒV‰Ñà*g{LLJùÆiâä~t

¹V¥xå�øg~i}»"gpŠ„w•5+k,ìZzgZk

zzÐÑà*g{ÌZK(7I0*ñÇX

pÜs"g»¢C„ZÝX7ìÔøg~ZKKV

ÆÓx*g}¤/Šl~�ÔZzgSÏaÑà*gZÌx̃g;

ìX

(Æâ#ìTÆ Disc øg~KVZq-W~)

t( 100 DÙZg™zh) 10 Ö@~Q¸gìZzgZk~½â

*g}�XKVZL"g6,Ìx̃g„ìZzgz{Zq-¤/Šl

™zh‚w~7gZ™CìX 20

‚0ŠZVTÆx@zVÐt|¥xƒðì

�‚g~KNÌZq-Šzu}ÐŠzgYg„�XÂE

!*]Âtì�ŠOzÃzZªjyÅ(7$Ðö LX‚³ïÐ

Ÿñ8aþ³þ³^¨Œ
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t!*]t”{ì�w•„Šg]»ZTÞ‡âyìZzgÃðÌ

qZK(‚•zYæ7ìX

»ÑCeä6,ts¢ƒZì�øg~i}Zzg!*¹
(g}ÔÎg`Ôøg~KVZzg‚g~KNZzg‚g}

~�XZ[fgZëZLWk0*kÅ *g}xw•„

qzV~w•ÃŠBX26,ŠzgÐY™ŠBÂ4

ìÍc*Šgc*»0*ã6,jyìZ#�0*kY™…Š3ð

Šêì�0*ãÂ{à!gëgÐgzZVìX

Tz‰ÜtZˆkƒ@*ì�ƒZgÅƒðìZk

é°‚ÅgëgÐ 1000 z‰ÜÌƒZÆ‚ãZz¹

w•~ƒD�ZzgZyÅZÏw•ÅzzÐŠgz

wZg]ðƒ@*ìXªËÌq»ŠgzwZg]ZÝ~

Zk!*]Å¶KyŠ„™@*ì�ZkÆZVZzg‚ã¾

gëgÐw•™gì�X™9ZzĝkqzV~ZV

ZK(g{™w•™D�X (molecules) Zzg‚ã

k̂~Z¼ZyZVÐZµƒ™˜RgT�ZzgZy

ÅgëgŠJ]ÆŠgzwZg]6,«ƒCìX¸�Û~

âÅ5½3ð GGwZ¼Z7-@*gzV~ð»™.$c*',¹gzBD

d r i f t ) �X˜ƒð',¹gzÆZ¼ZyÅgëgÃ

ë�ZzgtZz¹Zq-B¢a°²ƒC (velocity

ìX
CÙZV~!*CÙÅ§s½ãøg}ÂxFÅ§b

Z¼Zy6Îgì�XVwÆîg6,;àgzXZV~

ÜsZq-Z¼Zy!*CÙZq-æZg~6Îg;ìXZk
³¢a°²ìXZkgëg 2200 Z¼ZyÅgëg½ã

²~7gZ™á 10 ÐZ¼Zyi}»Zq-6Üs

ÇXë‚g}Y0+ZgZzg"Yyq,ZÏ§bÆZVZzg
‚>VÐ¶�X~Z¼Zy!gëg~Ð6Îg;

ì˜V6, (nucleus) ìXCÙZVÆÖ@»zE®Ò54øGJ

ZV»½ã‚gZziyƒ@*ìZzgŠz§bÆf¨Z]ƒD
�X»**x6,zIyZzgER,ZyìXz{ÌjyÐ7

�ÔÉx¤/Šl~gT�X

ZgTÐá™ÂEHZzgQW&4k5é JEHMÔZ

gì�XZkaZk §bÅwÆVÃKÅÃl™D
"ŒÛZg»Ñ]~jyÅˆl"»gìXw•„Šg]»
ZTÞ‡âyZzgœZ‰ÜìX

Ÿñ8aþ³þ³^¨Œ
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TTTTHHHH3333CCCCìììì????
HW\hTÃ3**I™D	X¹ÐßÍV

ÆaÂZk»ìw„**Ih+ÏÅzzÐZyÅÈuSŠê
ìX-g\ÉŠ*½~ZÐÃðÌ3**I7™@*X@*ë
Z%M~gi+Z&+«ZÐ(,}ØtÐ3D	X

hTÆŸ~ÃðA~7ƒCXÅ<å XEZZk»Ÿ
(,Z3,x3,xƒ@*ìXZk3,xz**iuŸÃŠzJnÆpwÈ
Â[Å§bZLZ0+geJ,$™Öfe	ZnÆpw

(DZzg3,x 1 gpp6,hTÃŠz(,~Zlx~„HY@*ìX)
(ÍwZzgJpwzZàX3,xpwzZàh(,} 2 pwzZàZzg)

Ðz¾d$§jÐ«g~A~gSìX˜Vt
ZÓg~~g¿ƒðÂ[Å§bZq-u}6,9~gSì
Zk»Zz6,zZÑuZnzZáu}ÅÚic*Š{âñƒ@*ìX

Z#pwîƒ@*ìÂZz6,zZáu}ÆZ0+gÐZq-M
‚"3©è
JGEE!*CÙÃ�ƒZŠ3ðŠêìX&ßv¬xîg6,Zk»
LL0*ƒVóóë	XZ#hÃÃðÔÑc*ZÐËn»ç{

CkƒÂtZC0*ƒVZ0+gégìZzgpw¯gUÈƒY@*ìX
ZkÆ‚B„‚"3©è

JGEEÐ0*ã»¯Zg{gÒìX

JpwzZàhMV3,xpwzZàŠVÐic*Š{
(,~ƒC	Xt‚iÆŒÛd$«gÅ~ge$c*A~
ŒÛd$ŒÛd$Š®ƒ™7,~gS	XJpwzZà!*ÇgK
gKhMV�À˜pgZuÆaZEwƒC	LLgK
¤/ŠyzZàhMVóóBC	X

Ÿñ8aþ³þ³^¨Œ

YâgzÅŠN¹ã
TH3Cì?
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hMVH3C	?ZyÅpgZu«g~
ñ�Š¹„gKZzgÛ*³Zãi0+Ï6,ŒƒCìX

ÎtZK¤/ŠyÆfg)ZLŸÆZ0+gàCìX
hMVZŠOZŠOw•™äÆ‡.ÞÌƒC

	XZyÆpwÆWiZŠ)gzVÆŠgxyZq-cƒ@*ì
TÐtA~ÎgZc¯äZzg«g~Æ‚B‚B
ZLW\Ãrc*`ä»»xgìXÓxhŠV~ƒ

Ð180 Ðic*Š{LLŠ-‡#ÖhóóìXTÆpw»ziy
³¤/ZxJ-VY@*ìXthZÆZ&+m,ÆÃgZwg$©ø GE

225

(~0*ðYCìX Coral Reefs)

HHHHZZZZ¨̈̈̈KKKKââââVVVVZZZZzzzzggggYYYYââââggggzzzzVVVVÆÆÆÆŠŠŠŠZZZZ----$$$$ZZZZqqqq----‰‰‰‰ƒƒƒƒDDDD				????
CZzgp[ßg]¾ƒñŠZ-$˜V,

Æz‡g~ZŸ†™D	XZÏ§bËÅ,ÅTy»
tZq-Zëfg=Ì	XW\ZyÅZÐZŠe$»Z0+Zi{Zk!*]
ÐÎ	
ZK̈âVZzgYâgzVƒÅâqÃT+ZzgZk»
ç™äÆaŠZ-$Zë´#ÖZzgZ�ág{

(Åwgnp	X¸zzì
Z# Clue)
âCÙWU*gŠ`c*‚0ZVŠ*iâäÅi0+ÏÐ

mgppzZá¢Zg}ZzgZk§bÆŠzu}
!*ª]ÅˆlÆa5Zð™Dƒñ¼ŠZ-$eð&+ïm
Âz{Zk6,¹plƒ@*åX

ŠZ-$¾§bâqÅTy™ä~æŠŠï
	XW	ŠÙ	
CÙZq-YâgpZ{ÇñÔåÔ¢JÔƒ
–~èÂc*;¶„ƒZyƒÆŠZ-$ZyÅi0+ÏÆºm
qÑ]ZyÅpgZuÅZlxZzgZyÅÀò¡]Zzg'×Z`Æ

_.ƒD	X}Dg~Šg0+zVÆŠZ-$oäMhä
zZáƒD	XÄäzZáYâgzVÆŠZÕVÅ‚|#

ZqzVÃ»UZzgÄäÆañizVƒCìXZÏ
§bZzŠšƒÆŠZ-$(,}(,}»UzZñƒD	XZL
DgÃW‚ãÆ‚BñäZzgZÐŠ1aheÅo9LÐ
ÈZzg©ÆŠZ-$!â!ZzgEƒD	XZ#
ZyÆ
!ŠZ-$Í“ZzgA-VÃ»UZzgoäMhäÆn
ñizVƒD	X

*~ÆŠZ-$ZkŠg!ƒD	
z{Zyz^
ZzgŠzu}JpwzZá]VÆñLZzgJ½ÃÄZzg
»^Mh	XŠVÆŠZ-$ÌZkâÎÆƒD	X
gKŠVZzgŠzu~²‘tÃ3äÆn‰�ágÃV
ÆŠZ-$ŠZh|úƒD	X@*
z{ZyÅæŠÐŠVÆ

Æ(Pike) pwÃÂhÂhYhZzg•}•}™ÃX0*&
ŠZ-$úÅ§s&×}ƒñƒD	XYètDgÃ¬
EÙ\™D	ZzgQZÐ¦J™D	XZÏ§b‚zV
ÆŠZ-$Zq-{miZzb6,Z0+gÅ§svƒñƒD
	X@*
Zy»DgìÐ!*CÙ:ònX

ZK̈yÆì~ZnÆŠZ-$ñ�Š
ƒD	�Zq-Šzu}Æ‚BZq-
p[ßg]o9LÆ‚Ba}ƒD

	XZÏnZkgóg%ÅãCŠ6,ZK̈yÃZq-LLù¦ŠZ-$ŠZgóó
³Zy¹Y@*ìX

‚0ZâVÆ4,Šq-ZK̈ãŠZÕVÅºm
‚|#ZzgàqZk!*]ÅÞŠ]ì
ZK̈yäZK½ZðZzg
yŠã¢zgc*]Zzg»çVÆ_.œ-VÆ¿Æˆ
ZLW\Ã³ZãZzgm@*CŠzâVZlxÅpgZuÆneJw
1ìX)Yg~(
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(24) aaaaääää
YÃæÜã 622m24 /—gZ™x-ZvmzÅ

¸X

N*ìizy~ËìX~Ð 24 /™ÒZgn

ŠHg{gzk~Ð¦/gD	X

zZV²nZj¸g]Zzg0*ÎyÃ].Z™@*ìX 24 /

] 24 /Ò6,*PÆZYäLLóóó~Üs
ÆzZu]ÒyG‰	X

zZVws 24 wzs{	X 24 /-**ãi!*y~
Zz~B@*ìX

/YyZp”~ÆOÆz‰ÜZyÆ‡LÞ−

',k¶X 24 ;gz}WÎZ®Å/Üs

YÃÃ6,"5½ø
EGÅzÃ]ƒðZzgZÏŠy 1543#24 /

ZkÅcãZsgZÂ[ÔT~ZkäÎg`Æ¤/Ši}Zzg
Šzu}(gzVÅ¤/Šl»Ãt7HÔ�áùƒðX

/¿â+)�ág^í(Æñ].W,̂u2$}
Y~¿â+ÆZßßV6,FF«Â[LLZ¿ 1837 äZ#

',k¶X 24 ¤/Z�Û‚î&+óó�áùÅÂZkÅ/Üs

»½ƒD	X 24 /»½ÆZq-Š5~

/ZgŠzŠ*Æx**zwógZ0%»ª**zwLŠ8êxó
~«XÅÔZÈîWW!*ŠÐ�áùƒZåX 1952 âga

‚w¶X 24 Zkz‰ÜZ0%Å/Üs

Ÿñ8aþ³þ³^¨Œ
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««««ggggùùùù¶¶¶¶????
i}Å,‚Ðic*Š{ÛzãR0*ã6,ŒìX

Z#i}ÂtWv»Í!¶ÔW×W×tQ~ƒ**Ñzq
ƒðÔYèi}6,DÙZgzV‚wJ-Ú!*glƒCg„¶X

ZÏ!*glÆ0*ãÐi}Æ¤/Š(,}(,}«g¶X
‚0ZâV»ìwì
Zk!*]Ã6kÑÄ‚wÐiZZ+»
²4ƒ`ìXi}Æ‰{Ëiâä~«g»z
Ô̧pÑÅV‚w¦/gäÆˆt.~$+w‰ÔZy~
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»Ñ]ÆgZi
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F(,}(,}NhÌ�áï	X}Ã{øDÆ!*g}
~‚0ZâV»ìwì
tËiâä~«gÆn
åX«gzV~#ƒ@*ìXt#ZkŠgic*Š{ƒ@*

1 8 0 ì
Z¤/Óx«gÈƒYNÂZÏ#Ð
éZzœZzgZq-éñKŠ-ZgÓxŠ*Æ¤/Š¯ðY$Ë
ìXZ,«g�egzV§sÐ.~y}ƒVÔ
ic*Š{ØƒD	X}dZÃIZzgì{ZÙz){X

««««gggg~~~~ØØØØ,,,,YYYYVVVVZZZZÀÀÀÀ				????
«g~CÙz‰ÜØ,ZÀgS	XLLt

Ø,¹ic*Š{!Zzg—ƒC	ZzgLL¹©à
ŠgZÅXZyØzVÆaZƒäÅFz�;]ƒ$Ë

	XƒÐ¬xzzÂƒZ»»ìX6,jyqª~Ì
ÑÑƒZÅzzÐ«g~ñãaZƒg„ƒC	Ô
p!ƒZÅßg]~tØ,(,~ñ�VÅ^Z(g
™g	Zzg¹ç**uU*"$ƒ$Ë	XZyØzVÆ

aZƒäÅZq-Šzu~zz«gÅ~i²!WäÐ
aZƒäzZàÉƒ$ËìXZkßg]~«g~

Ø,DÙZgzVé»^ð™Æ‚´´¸V~n„
;$Ë	XZÐÎ**òë	Xe0+ãgZÂV~e0+
ÅæÅzzÐÌ«g~Ø,aZƒC	ÔZkn
ÅØzVÃæzbgÅØ,¹Y@*ìX

ìììì{{{{!!!!%%%%ŠŠŠŠZZZZgggg¹¹¹¹VVVVzzzzZZZZìììì????
ì{!%ŠZgZgŠyZzgZuZLÆŠgxyzZ

ìXtŠ*»Ðz¾d$«gìX·Š~ZÐØ

«gë¸Ô²1VäZk»**xe1äzZÑ«gg3X
-**EVäZk»**xì{!%ŠZgg3XZkÅzztì
t
Š*»ƒÐic*Š{Ø«gìXZk~Zân*]

	
Zk~ÃðÌqez[7$ËXZ¤/ÃðZK̈yZk
~¤/YñÂz{ez"Ç7ÉZz6,„¾@*gìÇXZk
Æ0*ãÆ¤]WöƒäÅzzÐZk~ÃðY0+Zg
i0+{7g{YXZkaZk«g~ËnÅW!§]
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!*glƒCìZzgŠzu~§sZ2Zðê~zZƒäÅ
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