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(37 )Îg{Z°ÝÔMe$:          

):Z#
M�yO™aç NcƒYñ‰

aç Ncl{(
„g3ä¾~Z}M>
ùùG�aZg8-
ZKgzi'çO{Åi0+Ï~ëP„**xÅzZ/gnp

�XiâUŠ*ÐgùVÆZgŠz**x�%z`Z̧[ëgCgC
ÈsYgì�X

…Zˆk7
øg};VgùVÆŠ*
Zzgp[ßg]**x(,~!~Ðázuƒgì�XÀZ7
ÃyTäÇXóó

}÷°Ô5�~Ô“5é NE!Ô¾ÏÔµ3ðENŠ~Ôc.çINGN~Ô

i'ç‰Š~Ô\i~ÔŒÛ'×~Ô»„Ô»™m,~ÔZ¤/ðÔ»”ÔØðÔ
¢5é
GMEŠm,~Ôñ»Ôº�Û~ÔŠJãÔÑHÔÃ|ÔY*ÔÁÔF,1i~Ô

tÐÑÔ�zZÔñÐÔ£CÔF,˜ÔZùg~Ô²ÔÃ'Ô<ÔLßÔ
¤ƒÏÔMḮÔúŠ~Ôµ~Ô¦ðÔ"3©o-ö EEEIJÔ±g-.çE~ÔîÏÔß5:
ZzgÎª:Xóó

ŒVZk!*]ÃÌf‚~ǵ¢zg~ì
CÙ
g8-ÆZLoiÌƒD�ZkaËZq-**xÆ‚B

J]ñrŠ8



ÜsZkÆZq-„oÃºm7HYYXPZgŠz~
%z`**xÎZôm,~Z˜bÐŒYYìX

((((Vermilion ÷÷÷÷°°°°::::aaaaçççç NNNNccccÔÔÔÔpppp[[[[ÑÑÑÑwwwwÔÔÔÔ−−−−°°°°XXXX))))
−sÔ	}ucg8-ÅZq-nãÚ�qg~

ZzgÕÙ~»xMCìZzgŠzZÆîg6,ÌZEwÅYCìX

$$$$ÕÕÕÕääää MMMM����~~~~::::����ŠŠŠŠHHHHÔÔÔÔ����zzzzZZZZÔÔÔÔ1111wwww»»»»gggg8888----XXXX
((((Sandalwood Colour))))

1wÅnÅZq-Ç~&5™uq5™ 5555����::::
Zk~À})SîŠzø(g_��pÒŠZgÌƒD

�X

((((Sapphire Blue µµµµ3333ððððEEEENNNNŠŠŠŠ~~~~::::8888ÔÔÔÔ¾¾¾¾VVVVXXXX))))
(‰	}Yg8- Sapphire ½Š~Ôïc*)

Ã¹Y@*ìXZkÅZÝtì
ÃgÏ~ïÃc*¸]

½Š¹Y@*ìX
c.çINGN~:·)Zz.$(Æg8-»Ô−(
ð ENgZÔ!*ŠZòX

(Light Brown)

−'ç‰Š~:i%ŠÆg8-»Ô!g8-»X
(Emerald Green)

( Crimson Red ŒÛ'×~:	Zaç NcX)

(Grass Green »„:	Z!X)

»™m,~:(4gö XâbQzŠZg8-Ô	ZQzŠZ
(Dark Purple g8-X)

Z¤/ð:	Z²g8-ÔigŠ~âbc*ÈgZg8-ÔZ¤/
(Aloe wood Æg8-»X)

(Lilac »”:uqâb8Ô¶Ô−ZzŠZÔÎ”g8-X)
¤zm,~:¸„ucg8-»X¤zm,ŠgZÝ]Óë L»Zq-

n»ÀZƒ@*å�À˜ucg8-»ƒ@*åXZk»ÀZZ[7
"5é ENEY@*X

Colour of  Blue º�Û~:	Z8X)
(Water-lily

(Light Green ŠJã:!ŠJyÆg8-»Ô−!X)
Orange or ÑH:−igŠg8-�ËŠguqâbƒX)

(Palr Yellow

Yellow, Á:3Ò5ë XGigŠ~c*Z̄6aƒñX)
(Golden, Orange

tÐÑ:èÆg8-»Ô{Ð~Ô(
ð ENgZX

(Red Ochre �zZ:�zÆg8-»Ô�ŠHg8-»X)
(Green ñÐ:ñ8-Æg8-»Ô(„âb!g8-»X)
Citron or F,y:**g̃g8-»ÔuqâbigŠX)

(Orange Coloured

(Peach colour Lß~:(„âbucg8-»X)

(Black) MḮ:»ÑÔ({
µ~:(„âbÈg}c*	}u#g8-»ÔµÆ

( Ambergris) g8-»X
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¦ð:m~Æg8-»ÔigŠ~âbuc
(Violet ¶:"3©o-ö EEEIJÔ¯8g8-X)

±g-.çE~:
±g.-ö
NNEc*

².-
ö
NNEÔÔuqâb	Z**g̃g8-Ô±g.-ô

NNE

(Safflower Ð¯c*ŠHg8-X)
(Purple îÏ:Zq-n»†g8-X)

(off white) ß5::‚Š{c*−g8-X
Îª::!*iZg-V»‚Ô¬x:

gggg8888----HHHHìììì????
g8-%ðâgÆËZq-bzc*PZbZY»ZŠgZu

ìXg8-ZK̈yÆy~ZŠgZuÅS¤ìT~
ZK̈yz{ZgùV‰YÔ)ÔZzg!gùV~×™äÅ
&¢Ag‚rìX

g8-Ã:g™Ô:Îó™Zzg:„_è NE™CkHY@*ì
ÉZK̈yÅMçg8-ÃZkz‰ÜCk™CìZ#ZkÅMç
ÆgzÝÃqÝ™äzZá”V6,gzÝÆZîwñ`

ÅÃN7,C�XZq-ºmg8- (Wavelength) 

ºmîwñ`ÃªCÙ™@*ìXg8-ÂZ**ðÅZîwñ`

ÅqïÃN�X
q¢aîwñ` 740 Ðá™ 380 ZK̈ãMç

ÆŠgxyŠN$ËìX
«!*gEHäx@{Hå
qzV~g8-,áï

7ÉËÚÅRPgùVÅ?Ï™CìZzgZygùVÅ
ðZyãCŠ~gùVÐƒCìX

ãCŠ~g8-ŠgZÝÜs&�Xaç NcÔCÙZZzg8
ZyÆYÐ!*¹Šzu}g8-z�Š~MD�X†[Æ
Ywucg8-ÆƒD�²iCV!X

ãCŠ~g8-&ZknƒD�aèZK̈ãMç
~g8-ŠÚÆn&„§bÆ (Retina) Æ6,Š}

¹Y@*ìX (Cones) 7Í/õ
E

Gñ�ŠƒD�ÎÃ4,
Æz‰ (Retina) øg~M\VÆZ0+g6,Š{0

ÆZ§ZsbÐ‚] (Macula) ~%6Zq-Q¸gO
ƒD�Xøg~M\VÆZ0+g&nÆ (Cones) �

Ã4,ñ�Š�XZq-gzÝÅDîwñ`ÔŠzu~Šgxãîw

ñ`ZzgŠ~gKîwñ`ÃNzw™CìX¸Ã4,¡

úVÃ¥â]�ÛZë™C�Zzg¡7Í/õ
E

G¥â]Šâr

ÃZg‚w™D�ZzgŠârZygùVÃTy™ZµZµ=ô
™@*ìQëŠârÅæŠÐZygùVÃÙ|#Å¾nÐ

Z**xŠï�XM\VÆZ0+g‚g}Ã4,Zq-6»x
°64 Z�x7Šï�ÉZq-äð!g8-ÃŠÙ�Zzg

œÃ4,ucg8-Zzg!*¹Šz°œYg8-ÅÙ|#™D
�X

g8-ZK̈ãi0+Ï~g8-1äÆ¿~
ãCŠ~ZÌÆqï�XgùV„Å$+zªZk»Ñ]

ZzgZK̈ã,~àqìXZ¤/Zk»Ñ]~g8-:
ƒDÂi0+Ï"Tƒ™g{YCZzgZK̈y"nÐ

<ÍZ™i0+Ï»{Ø™ÍXM�y~Îg`-ì
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gzÝCÔ!7Š}ÐZ# Âlc»g8-8Zzge0+Å
uc†!ÔYÔ)Ô»áÔY*Ô»*ÔCigŠÔ]~
Zzg¶g8-YßVÅßg]T�XÂ_.!*]~·g
MYCìXZzgi0+ÏñQÀìXZ¤/g8-»z�Š:
ƒ@*ÂtàqÔt§Šz�Š:gnpZzg»Ñ]q-¥qÔq-
g�0™""Å¦k,0YCXYèi0+Ï**xì
§Š»X»ÑCz�Š~gùVÅz„ZÌì�ZK̈ã
z�Š~i0+ÏÃZzœ˜ŠzhCX

ggggùùùùVVVVÅÅÅÅÙÙÙÙ||||####ùùùùƒƒƒƒCCCCìììì????
Z¤/gzÝÅÃqÃjÆšg~Ð

¦/ZgZY@*ìÂt‚]gùV~„ƒYCìXeìZy

Æ´z{ÌFZzgg8-ƒDƒVp�g8-…ÃMMh�
(Wave length) z{‚]„�XZygùVÆîwñ`

~�Ûtƒ@*ìZzgZk�ÛtÅzzÐZygùVÃZµZµ
Ù|#HYYìX

ìwHY@*ì
ëM\VÆfg=gùV~
×™D�Ôt@*W,Šg„7YèM@Üs

gùV»@*W,zßw™ÆZÐŠârJ-àC�ZzgtŠâr

„ì�…gùV»ZˆkŠêìXZk6,Š}6,Zn
ƒD��g8-zßw™D�X (Cells) Æ7Í/õ E

G

(Cone Cells) 6,Š}ÆŠgxy~%zï7Í/õ
E

G

ƒD�XZyÅ^%zoúƒCìXZîwñ`

ÆgùVÃZ7Ó4hé E
G]Ù|# (W ave length) 

™D�ZzgZy»@*W,ŠârJ-àD�X6,Š{
(Rod Cells) wg]Æ)gzV6,zZµscú7Í/õ

E
G

Z0+ƒ}ZzggzÝ~×™D�X
†[ucZzg)ƒD�ZzgëZ7ZK

M\V~ñ�ŠºmúVÅzzÐTyfe�Z#
gzÝË—}!6,7,CìÂz{—gzÝÅ¼lZg
ZLZ0+g_.[™gìZzg!*¹ÃF™ŠîìX¾
îwñ`Æ_.Z[kƒ@*ìZk»Z®gZk—6,
ƒ@*ìX

5 8 0 Ð 5 7 0 6ƒñ!»îwñ`

q¢a»Z[kƒ@*ìXZ#ë!ÃŠÙ�ÂŠgZÝt
Z[kÅîwñ`ƒ@*ìTÐ…è¸ì
!

»g8-Ãy‚ìXtZ[køg~M\VÆ6,Š{wg]

6,7,@*ì˜Vñ�Šºm7Í/õ
E

Gøg}ŠârÃtCD�

‚t7,~—»Hg8-ìXë¹Ðg8-ŠÙ

�Zy~×™Mh�XZq-Z0+Zi}Æ_.8
ÑÄÐiZh+gùV~× 72 wg]g8-gppzZÑ¿

™YìX"—z{ZyÓxgùVÆ**x7Y}p

gùV»ç™ä~Ì]ZzgS:]ŠzâV»Š4
(Stimulus) ìXg8-ÅÌ]»Z®gîwñ`Ôy~

ÅÂZ**ðÔ]åIO]ZzggùVÆZÚƒÐMöl6,
ìXZy„AS:]Å¯Y6,ZgùVÃŠ¬

X Y@*ì
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ÃÃÃÃgggggggg����))))°°°°ššššðððð÷÷÷÷((((::::
ëZLgzi'çO{Åi0+Ï~ŠÙ�
ZnÅ

â™~!*<m¯`Ô7ÖÔƒZ!*i~Ô0*"5Òï JGHX©
egZÇ8-
Ñ$k54ø
J

GEÆn°šð/ÅYõÑiòâãYCìZzgZk

ZJy~**»xƒäÆ:LQkcÃqÝ™äÐZK̈y
øzxƒY@*ìX

Ô! Proten ucg8-ÅTy™äzZáÃ4,Ã

ZzgYg8-ÅTy Deutan g8-ÅTy™äzZàÃ4,Ã
¹Y@*ìX Tritan ™äzZàÃ4,Ã

°šð/~%!gùVÆZokÅ
Ty7™0*@*XZZ¾m~ZâÎÅFg~0*ðYC
ìX¼e-R,â\»DgƒD�T~Z7!g8-ŠÚ

~ÂƒCìc*!*ÇŠ3ð7ŠêXR,ZðÐ\~8g8-
Zzg6,zÐ\~2Z�ÛZŠucg8-Š¶Æ‡.Þ7ƒDX
ZyÐVZlx~ZgùVÆokÌŠ3ð7
ŠïXZkÐic*Š{”]Åßg]~OW,{¿ÃÃðÌ
g8-Š3ð7ŠêXZ,Z�ÛZŠÃƒ¼u#g8-ª�Zh
z;V$Š3ðŠêìX

gùV»Z0+J6c*°šð÷Z+¶ìT~
ZK̈ygùVÅTy©wÆ_.7™YªZkÃg8-
Zk§bÃ7MDT§bZq-**gïZK̈yÃÃMD�

ªZ,¿Æ‚t!Zzgucg8-ÅŠzq,gÄŠ~
YNÂz{ZyÆŠgxy�Ût7™0*@*XYZzgigŠg8-Æ
‚BÌZÒZ(„ƒ@*ìXZkFg~~CÙOW,{¿Æ
‚BZç5]ƒD�ƒÃZq-‰)b»‚o7

�ƒD� 120 Zq-Mç~ (Rods) ƒ@*Xgzei
�0*ñYD�Xgzei»°ˆk 6 (Cones) ZzgÃ4,

ƒD�X
°šðÅ�Zlx�‰

ÑwZzgCÙZ°šð (1)
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8Zzg¨°šð (2)

»ï°šð (3)

gzeûgzÝZzgZ0+ƒ}ÅTy™D�²
Ã4,gùVÃŠÚ~»xMD�X

øgZŠârZ4ûÅæŠÐWñßw™@*ì
ZzggùVÃT}ìXgùVÆZ0+ñ6~Z4Ã4,~X

7æ{ìXZkÅŠzßg'ƒ$Ë�ªc*ÂÃ4,ñ�Š„7
c*Z¤/ñ�Š�Â**»g{�X°šð/Å”]ÌZƒC
ìX¼Z�ÛZŠ~5wZ0+J6ƒ@*ìT~Ã4,
ñ�ŠƒD�pÇÐ»x7™DXZyÃgùVÅ
Ty~›‰ÜCkƒCìZ#ågzÝñ�Š:ƒXŠzu~
nz{ìT~OW,{¿gùVÅTyÐ‡Üƒ@*ìpZ{
gzÝÁƒc*ic*Š{X

gùVÆZ0+ñ6~OW,{¿ÅÃ$zg7
ƒCZzgZÒŠ¬ŠHì
°šðƒäÆ!*z�ŠÃÇ

gSXâCÙ+Æ_.°šð/»´`:Ëù~:„
ŠzZƒVÐ´`eìX+Aõ EFOZÒZLZ’ZðŠzg~zZ−+c*

åÅæŠÐgùVÅÙ|#Ãc*Š™fe�‰QR,Ñwì

Z7¼Zzg›Äg;ƒÇ1ZrVäZkg8-ÃÑwŠâr~

è1X
Z¤/°šÒ÷aZ›7ÂZÒŸÅc*MçÅ
‰Fgc*V�X~gùVÅÙ|#Zzg�ÛtÁ

ƒ@*Y@*ìX‰‰ŠzZƒV);àgz³gzÃíZ#-£é GG

$43ðEGIwÆZW,Ðc*ZÒfc*ûÅzzÐ°šð$ø
ELÆ

ZkyƒD�X
° 8 Šg]»t™Öì
°šð¬xîg6,

°œ0*ðˆ�Xaç Nc 0.5 œ%ŠƒD�Zzgúg'¡
~ÐZq-úg] 200 Zzg (8%)%Š 12 z!°šð÷

ÃƒYìX»ï°šðZ�ÛZŠgùVÆ0×7™0*D
ZzgZ7ic*Š{F,q,»àÔ¡c*C„ÃMC�XZ%Ãð
q	~ZzgÃðÑ³ÃMCìX

°°°°ššššðððð////»»»»´́́́`̀̀̀::::
âCÙ+Æ_.°šð$ø

EL»´`7
ƒY:„Ëù~ÐÇHYYìXp°7¾

ÅæŠÐ°šðÅæŠÅY$Ëì@*
z{¼4Z0+Zi
~ŠNÃX

¼>»â'ì
Z¤/Ãð¿74545é EEGEGCîg6,Zk

Fg~~2ƒZìÂåg"5Ó4g.3ï GFGEHêZ8ÅæŠÐËuJ-
Zk»´`eƒYìX

˜yg8-z1H?ì
t+g—�ÛŠzk',,ì
%ZŒÃŒM�Û,ì

CÙf¨{˜V»)?ì
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e~XZ+XZ}Æ!*g}~»°¥â]ZÇƒg„

‰XCÙÚZzgâgåÆŠ!*]ZzgQ�ágƒÅŠgc*Ää

§»]~Zq-6!*[»ZŸ†™Šc*åX§»]~Zq-5
(óó»!*‡°{W¸iƒŠHZzgŠzu~ Genetics �ácLLQ])

(óó Biochemistry §s6~5�ácLL§»C6)

”gsƒðX§»C‚>VÅ‚|#Æ_¬~ZEw

ƒäzZàZ¼zypgŠÎä…3š5é EG]~ÌF,¹Æ

ŠgzZi}ÅwŠbX‚>VÅ¯z^ZzgZyÆZPxÆ
!3›Òþ
GO8¸Z2Æ!*g}~'×h+ïƒäÐX

g*ZzgZyÅãCŠ6,  e~XZ+XZ}~Z‚ÎV»Zq-ºm

“WzZá‚Ó]~gc*MC8jè QEúc*VƒäÎXgc*èÆ

âCÙ+ÌZk61ŠNyZy~ZK'g]Wiâä

ÑX8¸Z2ÅWÃEätÌÎW6,6gH
Hi0+Ï
i}Æ!*CÙÌ}ZCz�ŠgBbì?ƒ]ŠZâVÆ;B

Zq-ŠNñçqWŠHZzgz{ÌZk].z4~µ‰
Z,

(g}ˆl™,˜V6ðâŠzVÃK‰»z{âjwxWc*ƒ
�i0+ÏÅðÆaÑixìXtÃlW`ÌYg~�

ZzgZy~Ð‰~{§pZ{»xÒVÌqÝƒð�X

Zk:©~tÎZwaZƒZ
e~XZ+XZ}Æ

‚Ó]~ñ�ŠegZ‚°¾§bW:~aC�ZzgZk

§»C‚ãÅ¯zt̂ì?tZq-Z(ÎZwåT»�Z[

Z¤/ïY@*ÂQw»ŠJgZñhZYYåXZ%O§»C
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Y@*1901) (Linus Pauling) 6ŠZyÑ&4ø
JEM0*#

Y(äZ%MÅ_543«ç HGEEe-Eg;~e~XZ+XZ}Æ 1994

‚Ó]6,.W$)©àï»W¸iHXZkät³Z~.
H
…3š5é EG]Æ¸Z2ZzgZÜVÆŠgxyñ�Ş̌ÂV

ÅgzÝ~teì
t‚Ó]Zq-
E‚ã~ú0*äÅOñZq-
48-ú^~eRYNXZ¤/p
tzŸs#8¸Z2ÅgzÝ~‡&ÿEL

Jw¶p‚³6~ZÐÃð
{mZÌ7BXZq-ÂtâewZL
W\~ë{åŠzuZt{µ…3š5é EGC
ãCŠzV6,Z~.HŠHåX§»]ŠZyZk~ZâŠpZk

a7ágì¸
ZyÆìw~…3š5é EG]§»]6,
Ó#Ö™g„ìZzg§»]ŠZV…3š5é EG]ŠZâVÆ%ƒÈ

4ƒYNÐX
0*î#ÌÃð©à‚0ZV7åXZkÅ6Æ

‚B‚B…3š5é EG]~Ì'g]¾wÅ¶XÃZ#-êEH
ÃbÅ

ãCŠ6,6ð%·]Åú~ZkÅî]¹ZÌ

Åqïg„‰X‚³6~ZÐÃZ#-êEH
6»!*zZWŠx

¦gHY@*åXZkÅ"™Š{Â[LL6ð!*&+Å
(The Reality of Chemical Bond) |óó

Z%MZzg-g\ÅFYç]~Zq-ŠgÏÂ[Æîg6,
,áïè»[g„XZk!ò,»â´ƒäÆ!*z�Š

z{ZLÃt',Zñe~XZ+XZ}Ð‚³òVÃ‡b:™
eXZLÃbÅzŸs#ÆaZkäpŠtzVZzg

e&+-VÃ�h™e~XZ+XZ}Å‚|#»%:»gHX0*î#
Y~6ð!*&+8-Å‚|#6,ï™ä6,6» 1954Ã
â.ÞZÅx5X

Y~',¤6~Zq-{Ây 1 9 5 2

(Rosalind ‚0ZVgziZà�Û"1¹Òè GEE

Y(ä 1958 Y@*1920) Franklin)

',¤6ÅxZÅhéIOyŠgo{−»Òßy
~�g�"2.ç EJG

&B©þ
GOËqZ(g™àXgziZ

àZq-!ò{Ây¶TÅ'g]
…3š5é EG]Zzg§»]ŠzâVyZâV~
U*"$¶XZoXgm,ÆZEwÐ

6ðâŠzVÅ‚|#¥x™ä6,ZÐ�qÝåX−»Ò
~ZkÃ5i#ÖZÏ'g]ÅãCŠ6,BXŒVZÐ6

Y(Æ‚Bï™Zogm, 1971 Y@*1901 ŠZVYy',9)
ZEwÐ6ð%·]Å‚|#»_·™**åXZk Æ
äXâœzVÃZKïÆaOz{Z,âŠ}¸�
Y0+ZgzVÆñV»Ñiòz¸XF§bÅ],

Ã́Zzg¤/d"3ïJGHÌZkÅï~,áï (Ô Sugars)

gìXz‰ÜÅWzZiÍ™Zkäe~XZ+XZ}Å‚|#
6,Zogm,»_·™ä»ÎeXz{Zk»x~Ëï™
g„¶XZkÅïÅ¸»ÒÆdòV~’ˆZzg
FZ�ÛZŠZkÆ‚Bï™»x™ä~ŠpªCÙ™ä

J]ñrþ³Š8

5555££££zzzzkkkk,,,,ÃÃÃÃ‚‚‚‚ttttggggnnnnppppƒƒƒƒññññzzzz{{{{ZZZZkkkkËËËË6666,,,,
ãããã
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ÑXZy~ÐZq-Ei~CÐó]™Æ',¤6Wc*ƒZ
Y@*1916) (Maurice Wilkins) ¿ñgkÌÉ¿.çEE

Y(ÌåXŠzâVÅ5‡'»ÒÆ6,zWzVÆ 2004

a–́454è
EHGE~ƒC‰˜Vz{e~XZ+XZ}Æ!*g}

~ZLZLìÑ]»ZÖg™D¸XŠzâV
ä$ÿ L™ZkyZy~»x™¥êHZzg
gziZàäZogm,~ZK'g]Š3D
ƒñZkÅ©ÉÅXZogm,.W$ic*Š{
¤‰ÜÅqï)%ðÃÑ��̂kZ�x
ÆWg0*gƒYC�XZyÆfg)6ðâŠzV

Æ‚>VÅ©ÉÅY$ËìXZk¿ÃLLZogm,™h
óóë�XÌÉ¿.çEE (x-rays Crystallography) ¤/Z°

ÌZÏyZy»îh~åXZrVäe~XZ+XZ}»{Ø
%:»gHZzgZq-ºm6ð¿Ðe~XZ+XZ}Å

(»gXXZog} Strands .W$«ŠJ§ú±c*V)

™h¤/Z°Æai%æGLïâœ}»{Øƒ**¢zg~ìzg:
}òßgZ56,eZwMh�XgziZàäZy±-VÃZogm,
zZàáÆ‚tg3T~Ð.W$%6Zogm,Å

ÃÑ{g`ƒg„‰XqÝƒäzZà
‰VÃz{¯I¤/Z’P6,ôp™D

ÆWk0*k 80 ‰XgziZàä½ã
¦k,,Z@*g,XZy~ÐFzZã7
‰XF¦k,,Z+‰XÐÃð
{mg*zZã7ƒg;åXZq-{m

åZzgz{ZkÆ8XZÝXe~Æ¤̈D 51 ¦k,T»�
äT@*g~¶ÔZÉ40î EGOËŠgzZã¶ZzgZk~Zq-ºm

óó 51 æ¢a~»g*ÃWg;åX‚bÅ@*gõ~t¦k,LL¯I
Æ**xÐYãYCìXZk¦k,Ãfs~Š3c*ŠHìX

Zk¦k,ÃŠÚÐe~XZ+XZ}Æ‚ãÅ¯z^

ùØ−Ï?tZq-gc*MCÎZwåXZ[Xtå
Z7
Z(æ¢a~»%:Å»åT~ÐZ¤/Zogm,¦/Zg~

ÅCqÝƒXt»xW‚y7åXZrV 51 YNÂ¯I
äFZq-%ä?m,KpZy~Ãð:Ãðgc*MC^§ê QG

ñ�ŠåTÅzzÐz{¦ŠKYDgìX‚bÅŠ*ZTÞ
›ëŠgc*Ä™äZzgZyÃt™äÅŠ*ìXF§bÅ
F,^WiâäÆ!*z�ŠÃð»x!;B7µg„¶X
gziZàÅ'g]äZogm,ÅæŠÐ£zk,Â¯Š~‰1
Zy»ZÝ›ëÐ$›Òþ

GOU*"$™**gc*èŠZâVZzg…3š5é EG]

J]ñrŠ8
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ŠZâVÆ;BåXçnŒVJ-ë{ƒŠHå
Z7
(Lawrence Bragg) …3š5é EG]ŠZyÑg÷',r-

Y(ÐgZ‚™**7,ZX',r-Z¼zyÆ 1971 Y@*1890)

ZEwÐ̂kZ�x~JVÅ¯z^Æ!*g}~ï
Y~…3š5é EG]»â.ÞZÅx 1915 ™Dƒñ

qÝ™[åXZkŠ/»g‚0ZVÐ
5‡]ÆˆÌÉ¿.çEEZzggziZàä!*Ç6
Z0+Zi~ÎOÑzqHZzggzZ§æ¢a~Æ
%âVÐ?Ø™Šzu}	]6,¨gHX
ZrVäZK̈ãúV~Ðe~XZ+XZ}

ZµHZzgQÐZogm,ÅæŠÐZyÅ¦k,,Z@*g,X
Z[F¦k,,Z+‰X~Zq-{mg*åZzgt¦k,,

Ðx/‰XÑg÷',r-Æ¿îZzg5 51 »°uJ-¯I
£zk,Ã‚tgnpƒñz{ZkË6,ã
e~XZ+XZ}»
‚?¬x¥x‚ÓC‚½VÐ8ZìZzgZkÅ̂
Zq-.Þ3CƒðS̈ÜìXZk^ÃZrVäe.Þ

»**xŠc*Xt!*]ZÌ (Double Helix) 
45Ó½ø
XG

©è¬x6,7Wð¶pţ�gƒ̂
−»Òßy~
e~XZ+XZ}Å‚|#»!™*î Oiƒ[ìXZ%MZzg',¤6
~Ìţ¬xƒ̂X',¤6Å‰`-Eg;~zZµY&+l
§8gR,~~ï™gì‚0ZâV~ÐZq-eZË�ÛZ1

Y(Æ»âV 2004 Y@*1916)(Francis Crick) °æLu

J-Ìt!*]âXŠzu~§sZzªâkÆ0*gZ%M~
ÆÌ»y9}ƒ (James Watson) 

8-,ç EGEzZ?

‰XQkäSkïÅZÌÃ$å…ÃgnpƒñZC1gc*_
ÍwHZzḡgU',¤6ÆagzZ:ƒŠHXtïZ¤/pZÌ,áù
7ƒð¶pZkÅZÌÆ&4øFG

I
LÃt‚³òV~

¬xñçqèW0_¶D6,zW8-,ç EGEzZ?SkœZ#~t
’k,™g;ƒVÔi0+{ìX

§»]~8XZÝXe~Æ”wÆˆz{
Z%Ou»g~ZŠZgzV~Ì»x™@*g;XzZ?

Å/¡æ‚w¶Z#z{‰`~�ÛZ1
Y1951 °æLuÆ0*kàXz{ZkÐIÌ

~',¤6W[åZzgZkägziZàÅZogm,
°æLh¤/Z°6,ïÆ!*g}~Zq-¼~Ì

ËqÅ¶X',¤6V™ZÐ¥xƒZ
e~XZ+XZ}Æ
!3›Òþ
GO¤/â¤/x̧zV~T{Ây»f™ƒ@*ìz{ÃðZzg7
ÉgziZàìX�ZV/~Æ!*)̄zZ?pZ&~¹
Šp©8åXz{CÙz‰Üwðç@*gLZzgZÒÑZ[âÙZzg
eZ÷™äÔV~Y@*XZkägziZàÐç¾™**e;

p°æLuÆŒä6,z{!*iWŠHX°æLuäZÐŒc*

yZy¤/xìZzg�Ãðe~XZ+XZ}Å‚|#Ãåîg6,
Š*Æ‚táWñÇ$¨45é GGGESâ.ÞZÅx»,ZgI}ÇXt
!*]zZ?Å™~WˆX

Y~�ÛZ1ÆZ*ŠäZÐZq- 1 9 5 3 �Ûzg~

’ƒð¶XZkÆ´z{Zk 51 g7g^Š~T~¯I
g7g^~gc*MC)zZ'Ì‰XÆZEwÐ
e~XZ+XZ}Å‚|#»Ø`c*YYåX�ÛZ1ät
g7g^zZ?ÃŠ3ðXŠzâV»gc*èÐ',ZÓgZ„Ãð$›Òþ

GO
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7åYèŠzâVZ¹§»]ŠZy¸Xtg7g^ZyÆ
(,}»xWðXZrVägc*MC)zZÂVÃZq-§sg3Zzg

tzVZzge&+-VÆZEwÐ%:‚i~™äÑX
�ÛZ1°æLu�
…3š5é EG]»ÌDg‚råÔZq-ÆẐq-âew

»g™äÎXŠzâVZLð”{âeßV»Y,̂{feZzgZ¤/Zy

ŠzuZ ~ÃðÚCk™DÂQÐÂh»
»g™DXZŠOgziZàZk!*]Ðå

ßVÅœ%ËK- Z�y¶
ZkÅ‚
zŠzÆŠzuzVÆ;Bµ_ìZzg
e~XZ+XZ}Å!*i~ZkÆ;BÐò
_ìXtg7g�̂ÛZ1ÆZ*ŠJ-ù
âtZq-!™*î O¯g;Xˆ~¥xƒZ
̄I
gziZàÆZÏ¤̈DÆfg)zÉ¿.çEEÃ$Ðö LTät 51

¦k,T@*g~¶XzÉ¿.çEEät¦k,ZzgZkÆ‚Bgc*MC»xÃ
Zq-g7g^Å̂Š~ZzgZÐ�ÛZ1ÆQ*ŠJ-àc*XÌÉ¿.çEE»
ìwå
gziZàÆ‚Bï™»x™äÐZkcâ.Þ
SÅxÆ”w»ŠgzZi{ÈƒYìYèpZ&»â.ÞZÅx
qÝ™**ZÌZâgzZe$:0*eåXZ(„’)ÿLZ$i¨é EIGtŠgc*Ä

Æ‚BƒZåX (Lise Meitner) ™äzZà9}$42.çGHE

zZ?Zzg°æLuäZk§7g^ÅãCŠ6,.ÞŠZgS̈zZÑ
âew»gH�CÙÒpÐŠg„åXZk~t,ZÜVÃªCÙ
™g„‰ZzgZytzVÆŠgxye&+c*VZÜVÆŠgxy

Y~»gH 1953 Ã+VÅ?Ï™g„‰Xtâewâga

ŠHZzgY&+l§8gR,~Æu',Z{uÑg÷',r-Æ‚t7
Æ!*g} 51 HŠHXŒVtÎZwaZƒ@*ì
gziZàÃ̄I

~5gZ{¿äzZÑpŠ',r-åXQtâewzZ?Zzg°æLuÆ
fg)ZkJ-YVà?Zzgz{Zk!*g}~{ñlYVg;?

YÃƒäzZà 1953 Z6,s 8 Zk6,eZŠ
pŠ',r-ä
‚ß}»Ð÷',Zñ6,z”~SkŠgc*Ä»f™Håp

QkäZK½k,~gziZàZzgÌÉ¿.çEE»**x
J-:1X»Ð÷ÆZ!x6,zZ?Zzg°æLu

äZCâewZq-£áÅßg]~‚b

Æ¬@à]c*C̀h+}

(óó~Z,á®)Æa Nature LLo)

5XZyÆ£á»ÄZyåLLE®Ó45ëGJ

F,ØVÅ‚ÓC‚|#Xe~XZ+XZ}Å
Z6,s 25 Zq-5‚|#óóXQy»£!¯gU„9Ÿï FMFŠHZzg

YÃ,áùƒäzZàZi+c~,áïƒŠHX 1953

Zkñµ6,F§bÆÎZw9}ƒD�XªÎZw

Y»â.ÞZÅx',Zñ‚Ûc*ßY 1953 t
ZâZëŠgc*Ä6,Z7
Y~ 1962 YV:Šc*ŠH?e~XZ+XZ}ÅZkŠgc*Ä6,

zZ?Ô°æLuZzgÌÉ¿.çEEÃ‚Ûc*ßY»â.ÞZÅxŠc*ŠHXZÚîsz9
YVŠc*ŠH?Qt
e~XZ+XZ}Æ!3›Òþ

GOtŠgc*Ä{µ

ZyÐV‚bŠZâV»fZC»x:åÉSk2wJ-Ñä
~Šzu}FZ�ÛZŠÌ,áï¸X~ƒÐúc*V™ŠZgpŠ
gziZà�Û"1¹Òè GEE»åXZk,Ìy,ágƒZzgWÎZ®Z-g~J-Ã8

ÃZ0+Zi™Šc*ŠHåXâ.Þw6,ÌF§bÆZ‹ZnzZgŠ
ƒñpwätÈ™ZCŠZðX1
â.ÞZÅxÜsi0+{

J]ñrþ³Š8

ZZZZkkkk6666,,,,zzzz����»»»»********xxxxLLLLLLLL‘‘‘‘ðððð„„„„xxxx

(Human Genome ) 6666,,,,zzzz����

óóóóóóóógggg3333ŠŠŠŠHHHHZZZZzzzzggggZZZZkkkk»»»»ÑÑÑÑ Project

ZZZZ¨̈̈̈KKKKããããeeee~~~~XXXXZZZZ++++XXXXZZZZ}}}}~~~~ññññ����ŠŠŠŠÓÓÓÓxxxx
„„„„VVVVÅÅÅÅ‚‚‚‚||||####ZZZZzzzzggggZZZZyyyy»»»»ZZZZ¨̈̈̈KKKKããããiiii0000++++ÏÏÏÏ

~~~~™™™™ŠŠŠŠZZZZgggg»»»»____····™™™™********ååååXXXX



18   2024 âgaâx)Ô5Š‹ ‰^ñß‹ QgŠz

Y~ZzggziZà» 1955 Z�ÛZŠÃŠc*Y@*ìYèZ-g~»
Y~ZÙwƒ[åX 1958

â.ÞwÆgkgeCD�
gziZàÃZÅxÆa

L**'×Š„7HŠHåXâ.ÞZÅxÅ
@*gõ~tŠZñµåZ#Ëúg]Ã
Z•ðZëï™äÆ!*z�Š‚bÆ
yZy~â.ÞZÅxÆ”wÐŠzgH
ŠHåXZkÐ¬Z(„Å2.çGE}$42.çGHEZzg

÷~Yg~Æ‚BƒZåX÷~Yg~
Z%Šz%ûâ.ÞZÅxqÝ™ä~
»x[g„p$42.çGHEÃâ.ÞZÅx7
5X,ágƒÌZk**Z»°6,{ñl:g;XZkäZk!*]»
',5Z´yH
z{Q]»yZyghg;ìZzgWÒ{LÌ

ËZ+ï~z7áÇ�e~XZ+XZ}Ð!3›Òþ
GO

ƒXz{/½ZL¸w»0*‡Zgg;XeZËzZ?ZLâ.ÞZÅx
Æ!*g}~ZyÎZßV»�Z[Š¶ÐÄZD�ZzgZk

!*g}~Ëô°ÃZÚz-7ŠïXZ¤/Ãðic*Š{ZÜZg™@*
ìÂtÈ™N*wŠï�
Zke~â.ÞwÐgZ‚Ù!

e~XZ+XZ}Åøg~i0+Ï~HZÌì?Zk!*]

ÐsÃ
tÂZgOábv™ä»fg=ìÔZkÅZÌ

i0+ÏÅZ’ZYY+~ÌìXe~XZ+XZ}Æ)gzV6,
q2.4 ÑS̈Æe&+}ú”VÆŠgxyÃ,½ã

¢aìXZq-q¢aZq-¢a»Zq-Zg1ZVzƒ@*ìXS̈

q¢aìXZq-.Þ 0.33 Æ0*GZyúZ‚ÎVÅMð½ã
ÆŠgxyZz¹ŠkZ‚°,áïƒC�XZypZmÃ‚t
gnpƒñ',¤â~§»C6ŠZV�Ûi+gu]45¾æ GE

Y

Y(äZy 2013 Y@*1908) (Frederic Sanger)

Z‚ÎVÅ¯z^ZzgZyÅ‚ã~
ºm£â]6,ñ�ŠÏ6,ïÑzq

ÅXZkäŠgc*ÄH


e~XZ+XZ}~‰Z‚°Zq-
ºmŠzgZ#/õ EGÆˆQÐªCÙƒg„
�XZy{mZ‚ÎVÃ82.ç EGEE

(»**xŠc*ŠHXZy„V~ Genes)

ñ�ŠZ‚ÎVÅF,KM~©àp~
ÌeìXZ¤/tp~ZCz�ŠgBbìÂZ+„VÃZ?

(ë�X�Ûi+gu]45¾æ GE
Y

äe~XZ+XZ}Å Allele)

‚|#ÅŠgc*ÄÆˆ6,z”Æ‚Ó]6,ïÅZzgZk

ätŠgc*ÄH
ZK̈ãŸ~aZƒEZàZq-{m6,z”
~ÌZq-§bÅF,KM0*ðYCìXt6,z”Z²A¶
T~‚>VÅZq-ºmF,KMŠgc*Ä™ä6,ZÐ

Y»6»â.ÞZÅx5X]45¾æ GE
Y

äZkÆˆ 1 9 5 8

WgXZ+XZ}~Ì‚Ó]ÅF,KM6,»xHZzgtŠgc*ÄH

Z²AÅ§bWgXZ+XZ}~Ì‚Ó]ÅF,KM
ñ�ŠìXe~XZ+XZ}~tF,KM¥xÂƒ̂pz{

WgXZ+XZ}Æ£«~¹ë{¶XZKZkïÃ

J]ñrþ³Š8

(Mary ZZZZ%%%%OOOOââââ8888ççççXXXXLLLLQQQQ]]]]÷÷÷÷~~~~®®®®ÒÒÒÒ2222....ççççJJJJGGGGåååå
YYYY((((ääääZZZZ¨̈̈̈KKKKãããã 1946)))) Clair King)
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0*›ŠJ-àäÆaZkäZ%O§»C6ŠZV

Y(ÃZL‚B,áïHXŠzâVä 1932 eZËzZßç^)

ï™t³Z~.H
e~XZ+XZ}~‚Ó]ÅZq-ºm

F,KM0*ðYCìZzgtF,KM±Šg±
vƒCìXZk‚ÓCF,KMÃ

ë�X (Gene)å
Zk.e$ZëŠgc*Ä6,]45¾æ GE

Y
ZzgzZß

Y»6»â.ÞZÅxŠc* 1980 ç^Ã
ŠHXZk§b]45¾æ GE

Y
6~ŠzŠiâ.Þ

ZÅxqÝ™äzZÑª¿0ŠHX
ZK̈ã±ÆZg»YZzgZ´̧V~ÀhezZá

ZK̈âVÆŠgxyZq-g*¥x™äÆaÎZŅ̃ZòR6,
Zq-6,Z�ÑzqHŠHXt6,Z�Z%OÓ#Öä

Y~Ñzq™**e;pZk6,»° 1984

z‰ÜZzguâtyaƒg;åXQÛR,6,
Z,6,z¤/Zx¯ñ‰XÆZEw

Ð»xÅgëgFkH!ƒˆXZ%O
Ó#Öä',¤6Ô�ÛZ÷ÔY0*yÔuZzg
̀*ÅÓáVÃZk!*]6,‡bH
Z¤/

Zq-ŠiZkÑ~»x!ïˆÂZÐZK̈yÅ#bcÌ
ZEwHYYìXÎZŅ̃Zòîg6,Zk6,z�»W¸i

J]ñrþ³Š8
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Y~ƒZT~FÑÄZK̈âVägŸ»gZ:îg6, 1990

ZLe~XZ+XZ}Æ%ä¾KXZk6,z�»**x
( H u m a n  G e n o m e LL‘ð„x6,z�

óóg3ŠHZzgZk»ÑZK̈ã Project

e~XZ+XZ}~ñ�ŠÓx„VÅ
‚|#ZzgZy»ZK̈ãi0+Ï~™ŠZg»
_·™**åX6,z�¹(,ZåZzgZk

~“uâtÌÜsƒg;åXeZË
zZ?pŠÌZk6,z�~,áïg;XF
(,~(,~µVäZk6,z�~uât»g~ÅXZq-ñµ6,
W™‚bŠZâVäCkH
t»xL»7ƒäzZÑX
®ZSk6,'×h+z‰ÜÜs™**"»gìXZk!*]6,uât
ŠZgzVäZL8{ú LïwaZzgZ%O6uâgL”h+
q~»Dgƒ̂X

Zkz‰ÜÆZ%Oœg&ÿEL®Ò54è LEHEäZ%O0*gŸ

~½k,ÆŠzgZy¹
Z¤/ZK̈ye0+J-YYìZzgZV/¯
YìÂQt6,z�Ìå™YìXZkÐuât»gzV

14 Åj,Z‚ÛZðƒðZzg6,z�äQÐgëgñàX
YÃZk6,z�ä»°uJ-ZL£/Z@Zs 2003 Z6,s

qÝ™aZzgZÐ!*Ÿ‚îg6,LLåóót™1ŠHX
YÆÌ̂Zk6,z�6,',¤6ZzgZ%Mä»x 2003

Y~tZ´y™Šc*
CÙZK̈ãåÅ 2021 Yg~g3Zzg#
F,KM»gkge%"ìGOE™1ŠHìXtgkgeÛR,zV~ôp

ìXZ¤/ZÐ»½zV6,’k,HYñÂFDÙZg»½ZEwƒV
ÐX

Zk6,z�Ðt¥x™ä~W‚ãƒð
ñgzO
Fg-VÅgzuåx¾§beìXe~XZ+XZ}�


Zq-3ÆÓxZdw»ôZyìZzgZL
Z0+g7Í/õ E

GÆÓxZdwÆ!3›Òþ
GO¥â]

g‚rìÔZ¤/Zk~ÃðÚzZµƒYñ
ÂZk»ZW,Zk7Í/õ

E
GÅ¡6,',ZÓgZ„Ã

W@*ìXe~XZ+XZ}Å6ðF,I
psƒäÐc*Z‚ÎV»£xps

38Zq-Šzu}7Í/õ
E

G~psƒYìX ƒäÐ
¸Ÿ]Z¤/Z‹±ÃvƒYNÂt¿±Šg±Yg~

g{YìXZk6,z�Æ}òÐ¬J-tìwH
Y@*å
u¤yzZ],kÆfg)ÌzZÑ%n

(Mary Clair ìXZ%Oâ8çXLQ]÷~®Ò2.çJGå
Y(äZK̈ã„VÆgkge6,»°Zëï 1946) King)

ÅìXZy»Iì
ãe~XZ+XZ}~ƒðÂhYh»
³ìTÅzzÐ3ZL**gïZdwZ�x7Š}0*@*X
tÂhYhËÌÛzã’q-}@*•g~Ô!¸çEL¡',¤F
ÃÑÔÎg`Å!gzÝc*Ÿ~ËZ,zZ],kÆŠZ4ƒY
äÐƒ$Ëì�e~XZ+XZ}ÅF,Ips™YƒX
÷~ä(,~²tgm,~Ð,{‚wJ-ZK̈ãå»_·

(Breast ™äÆˆtŠgc*ÄH
YCÆu¤y

Åzz‰ºm7454è EGEG��±Šg±vƒYC Cancer)

J]ñrþ³Š8
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�X®ZSk!*]»¸~Skyì
Z¤/âVÃYC»u¤y

ìÂz{Šzu~c*Š~±~QÐªCÙƒÇXYCÆ
u¤yÆ´z{ZrVäaZ›¾{6ZzgÍf6Æf%î O

ŠZgåÌŠgc*ÄKXz{W`ÌZKï~7g~§bdw

�XZyÅïÆË~t!*]eƒ̂
Z¤/Zyºm

„V~ƒðÂhYhÃŠg„™Šc*YñÂZ,Z%Zn»
ñgzOƒ****eƒYñÇXŠzZ‚iZŠZgzV

äZyÅïÃ‚tgnpƒñZ,
‚Ó]»gG�wç LsCd$”{åÃ„
OW,™D�XZk§i´`Ã74545ë EGEGH

( G e n e t i c z&»4jè GGIE

ë�XZk§bÅ Medication)

ŠzZ‚i~»iŠ/Zq-Z%Oà~%+
6,HŠHT~u¤yÅ (Bud Romine) gzâí

Ù|#ƒð¶ZzgeZËzVäZÐÑ´`ŒÛZgŠ}Šc*åX
gzâíZkŠzZÆZEwÐåîg6,¡qƒŠHZzgZk~
u¤y»ƒŠHX@*gõ~%+gzâíËQCŠzZÆZEw

™äzZÑZzgQZkÆZEwÐHg„ƒäzZÑª
¿0ŠHX

e~XZ+XZ}~ºmåÃÛzãîg6,Šb‰Ë
6ðâŠ}Æfg)ps™äÅ‡/äZK̈yÆ
aF6gZ5ÅwŠbXZ[Z(eƒŠH
‰ºm

ZdwzZà„VÃÛzãîg6,Š~’̂q-ÆË~£/
ZdwzZàå~psHYYìXZk¿ÃLLñŸ

(óóë�XŠ/ÇƒVÅuJ-§»]ŠZy Mutation)

Z,aƒVÅ±aZ™`��ZKß7ÝMhX
Z,Ùc*aZ™a‰��²/õ

YEOÆgkÃem,w~$+w
Mh�XßÅZ+$ÀŸ5é OGV»gÅˆ��0*ãÅ§b^¨é IEOs

ßaZ™$Ë�XZyÐWÐ(,|™Zq-Š/HŠHT~
Zq-Z(‚,$aZHŠHTÆŠzì¸X
Sk¿ÃZEw™DƒñY0+ZgzVÐ

™ÆZÐŠ/Ç{ e~XZ+XZ}qÝ
~psHYYìZzgZkps”{
e~XZ+XZ}Ð£/pZm

¿ zZÑY0+Zg»gHYYìXt

(óóB@*ìX Cloning LL³))
Y~e^CÆ 1996 ³)»ª»x[Š/

gziÅè LEZ3^~HŠHXZq-³Zã7Í/õ E
GÃ³)Æ¿Ð

(g3 Dolly ¦/Zg™Zq-ƒ»gÅˆXtƒT»**xezà)
YÃSÏZ3^ÅŠ/Ç{~LL»góóÅˆ 1996 �Ñð 5 ŠHÔ

YÃ%̂Xezà» 2003 �Ûzg~ 14 �b‚wi0+{g&Æˆ
**xZ%O‰»g{ezà0*gHÆ**x6,g3ŠHåXezàÅZ‚ÛZö
~&âŠ{ƒzVÆ7Í/õ E

GZEwƒñX®ZëÈMh
�
ezà&âîVÅZzÑŠ¶²Zk»!*\Ãð7
åXezàÆ»x[Š"ÆˆtÎZwZV
HZK̈y

³)Æ¿ÐaZKYMh�?Z¤/ëZK̈yÅezà
ÆçA~»x!Ã‚tgOÂZkÎZw»�Z[

J]ñrþ³Š8
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LL;VóóƒÇXZK̈ã£tÅ¡VäZk§bÆŠ!*]6,
0*È~»_cH�ây1ŠHZzgt‡âyÎZŅ̃Zòîg6,ÑÍƒ
ŠH
ÃðZK̈y³)Æfg)z�Š~7Ñc*YñÇXˆ
~t‡âyYâgzVÆaÌÑÍ™Šc*ŠHX®ZZ[Š!*C

³)Æfg)ËYâgÃ îg6,Ì
z�Š~7Ñc*YYX³)»¿

ZEw™ä~Z%ÔÃð 7ŠzVÆa
w`7XZk¿Æfg)WßîVZzg

‰Šzu~¬xZEwÅ!-VÅ̀
»gÅYCìX]V~Z,ÂL»g
KYD��»LYä6,Èg}7ƒDXZ,Wx»g
KYD�X~â»w¹„gN*ƒ@*ìXÔÃÅ

Z+`»gÅYCìT~!¸çEL¡âŠ}ÁÐÁ
Genetically Modified ƒVXZym@*C”VÃ

ë�X Crops  

e~XZ+XZ}ÅºmF,KMÅ±Šg±ÃÅãCŠ6,
t¥xHYYì
Ãð¿ËŠzu}ÅZzÑŠìc*

7XZk¿Ãe~XZ+XZ}±¹Y@*ìXŠ*ÆF
˜´~gZò¸Z2Z[e~XZ+XZ}±ÃZq-o]
Æîg6,t™D�Zzg°ZpV~ZkÅ¡Zzg°x¡
6,Ë!¨åGOó»êHY@*ìXZk±ÅãCŠ6,Zq-(,~

Y~Z%M~aZƒðZ#Zq- 2002 ŠNßg*w
úg]7c*¢2.ç

EJGeyÆqaÃe~XZ+XZ}±>
ƒä6,ZkÅâVÆjZá:HŠHX7c*Æ

e~XZ+XZ}~)©àîg6,z{F,KM7¶�ZkÆ
”V~ñ�Š¶X{z0+Ð:tÆˆZ#”VÅAs
Æ!*g}~°Zª~l)ŠZ],HŠHÂ{z0+ä
e~XZ+XZ}±Æ}òÅãCŠ6,tU*"$™Šc*
7c*Sy
ÆŠ}aÅâV7X°Zªäe~XZ+XZ}±

ÆtWä6,^!*\ÆjZá™Šc*X7c*
äZ¶gzVZzgzc*~ZkŸÆÜs

ZL_.!*]»½7gZÖgHp°Zª
ä7c*ÃaÅâVt™äÐZïg™
Šc*X7c*Zq-Z+{ÂyìTÆ
e~XZ+XZº)©àîg6,ŠzZµZµ
F,&454è
GGEG0*ðYC�XtSr3ïGOG

BCìX Chimera

e~XZ+XZ}ÅŠgc*ÄZzgZk~ƒðªZyÁ7
g©…i}6,ZK̈ãZg»YÆ!*g}~FZë¥â]Šî

Y(äZLÃt 1882 Y@*1809 �XegÖeZgÌy)

',ZñZg»Yè§]~TGz2»f™HåÔTÆ_.
Óxi0+ÏZq-„7Í/õ E

GÐÑzqƒðìÔe~XZ+XZ}6,
ƒðïÐ»°uJ-Šg„ÃW@*ìXZK̈ãQ]6,

ïW`Ì§»]ŠZâV»ñçqµƒðìXi}6,
Z´̧V~…zZáZ�ÛZŠ¹VÐÜkã™ÆZy

´̧V~W!*ŠƒñÔZkÅ»°uJ-Šg„¦k,SÏï
£»g ÆË~k�ìX³)Æfg)4Ð4

™ä6,W`ÌŠ!*]ƒgì�ZzgtŸZ,„¸
gìÇX

J]ñrþ³Š8
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z{Wë[TÐiâä~âgì
ŠwìyŠìgz—gzZVìÅgì
Z}Wë[!ëÃMñÅgŠ}
8gê FILyŠÃZKiÐâgŠ}

´)ZDwä�Š¬â�¶,áh+Z[‚bZâF,¹
™̂
Îg`6,ãÆz‚bŠgc*Ä™äÑ�XEc*]

~Îg`Ôe0+ZzgÃZ“Š*Æz�Š~WäÐá™ª#Ö
J-øg~i0+ÏÃZW,Z0+Zi™Dg�ÐXZy~ig¦
aZzZgÆZ±gÐÎg`¹ZÌ»qïìXÎg`ƒ
*gzV~!*Š,á{Åwg‚rìXÎg`ÅgzÝÐŠgc*~
ggZ]aZƒD�Zzgz„ggZ]°æO{i$k,J-V™Z',0
YD�ZzgƒZZ',ÃŠzgŠzgJ-áYCìA$!*glƒCì
Zzg¸!*gli}Ã%«™CìÔ1,Zzg̀Yg~ƒD

�XZgŠzÄZYäÎg`Ã}.ZÐ̈HìZzgZK̈yÃÎg`»
f¨{ŒÛZgŠc*ìX

ZLÎg`ÐôZƒZ@*g{ƒV
ZK¡]Ð)ZƒZ0*g{ƒV

)Þ[Q~(
i}»ÂxT§bZvä¯c*ìZÏ§b

ƒ]»ÂxÌHgHìX_5éGOgzVÅ§bZK̈yÌZK
ÎoÐ¤!gƒ@*ìXaèŠzâVÂxÃ}.Zñ‡ŠgÇ
ä„u,HgÅì;

ZÏÅ¼�ÔZkäÎg`Ôe0+Ô@*gzVÃ
cƒV~’ZgZZuuÃÝHgÅ

)ZºZÑZy(

J]ñrþ³Š8

 

Îg`Åï~÷»gzZV{Ây‚0ZVóg,á{Y

eZËZâyZvZ*!ÔægZk
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W�VÔe0+ÔÎg`Zzg*g}ZK¤‰ÜÅ$+zª
7g~Š*6,Ó#Ö™DWñ�Z[ZK̈yÌZKyŠÅ
zŒVÐZy(gzVÅ̧]zZ‚kÅYõÆn«2w
Å§sÇ'×yƒg;ìX˜V%Š|Z]ä‚³ExÐ

nƒñz�pZ&Ìd{zgƒð�XZ[pZ&Îg`

6,!*i~ÎäÐ�Xiâ:Š*„Ð‚b~pZ&»
úc*V™ŠZgZzgZkyZy~ZyÅ.e$z¯}.â]g„

YÅŠ;ÇV~pZ&‚bŠZâV 1980 YZzg 1970 �X
Æ!*g}~¹‚g~ÂÁZzgp},áùƒñ�X

Y1982 ~pZ&‚bŠZâVÆ!*g}~ek,ugIÅ
Y~ 1 9 8 5 ~,áùƒäzZàÂ[‡.Þf™ìX

Y~‚b~pZ&Å̂ 1993 Zzg '' ÃZCe×- ''

',ZñF,¹5+k,˜´ÆªxäpZ&Æ¬ÐŠ"
ƒñ™ŠZgÃZY¤/HÔpW`ÌF, ö

GO5+k,̃´~‚b

~pZ&Æ™ŠZgÆjZáÐ¥â]Å°xŠø7!»‚o
ìXâg¤/f$µ3ðGL&åEHLlä‚³ExÐ0’k,XZzg

Zzg '' Š!*C�6,x@Z] '' ¥â]�ÛZëXX~
‡.Þf™�Xâg¤/f$µ3ðGL&åEHLl»x@{ '' ¡~�ÅãCŠ, ''

ì
‚bÆfg)ZK̈y¡]6,‡Šgƒ‰�X̀*Å
gzZe$ä‰pZ&ÃZk‡.Þ¯c*
z{x@ZC‚bÆ
‚BzZhƒVÔ!*<mƒ]z){ÐX̀ðâCÙ#èGEL

°œ®ZŠpZ&ÅìX�g{Âyâ8çXL 14 ƒ]~
ƒ]ÅwÐâgc*zò}»**xuz„ìX

‚³Zz[äpZ&Æ!*g}~ßÍVÆ
${ð
G

OgZ]ps™ä6,6g™Šc*XpZ&Å‚bÆa

}.â]7™äÅ&¢AZ[%ŠzVÆ)z~ìXó

%Š‚bŠZV].h+‚bÃtÃt '' Z]45ÿFGzzãÆ_.Ô
;äÆaZEw™D¸
pZ&Ô%ŠzVÐÁF,Zzg

ZyÆi%æGL4�;ZzgpZ&Ô+Bð EFOVÅ6,zgl™äzZàâƒV

Æyw™ŠZg~ic*Š{oƒ�XÂ1VÆ(,}eä6,
XZ[ZyìÑ]Ð '' ;ƒ~ZyìÑ]»öMì

6,}pZ&‚b~)z~ÃWC�XZÞ,œ~Å
Z’ZY~pZ&‚³ExÐ{g`‰‚bÆcÆ
npZ&ÅÑ•özŠ¶pˆ~pZ&ÅZd(
Î‚+V~JqÆfg)Z[t™**ÑiòƒŠHX

ïÞ6,Š!*]Æfg)Zeß‚0ZV

FgzÝÅ '' ÷~¢2.ç
E

GJcÎ%Ìw*ë»g**)Z�xŠc*ìX
ÆÄZyÐW\»£! '' ¶ÃúVïFS:]

¾™©¬x6,Wc*åXW\Å!3›å GOŠ’k,,gc*èÔƒ]Ô

Z�xÔZzg'Z¢/õ EG‰ñç¬]6,Q�XZÏ§bgc*„
;ñ!-CåGO{Z%M~âgc*ñ»**xZÌ»qïìZrVä
™xŠZg@*g{Šgc*ÄHZzgZ%OZÁÏZc',Zñ‚³F, ö

GOÅ
«{ÂygÁƒä»Z³ZiÌZ¹qÝìX´z{Zi,
÷~Z“)â8çXL¯uÒ5éG](ÔZbZ"5¿.ç GHEE)â8çXLm@*](Ô8543ï EGEGHZ

)â8çXLƒ](Ôâg~ß°̀})gc*èŠZV(ÔåzY
6,-¾D0*zg)â8çXLd~§»](z){pZ&‚0ZâVÆ
**xúc*VZzg5±Æn‡.ÞÂz�X

J]ñrþ³Š8
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ZÞ,œ~½²ZVÆjZáÐ²z`»Šzg
ìX',¤6~±YVÃ±ÃVÆ)z~½�ÛZëÅˆÔX
~**gBßy»¾ZjwÔ85Ó4è FGHE�7m,»ÒZzg¤/²ê

e}ZjwR,†Zj²‡.Þf™�X',¤6~pZ&Æ
aª-Eg;»ÒÔ°æ YLIy~‡ìHŠHÔZzgPˆŠv}

Zkgzl6,ºƒñEy�ZzgÎ%Ìw»ªx¿~Ñc*ŠHX
¤/±W),gzñ~~FˆÆu',Z{Z´Ze^Šwñ0+k,
ƒC“¹é OÏ~!*<mFŠ™3ðEOVÆjZáÐ×Zzw»
Šgzgnp�XZ´Ågc*è'gÂVäte¯c*
',ÎV6,

”FŠ™3ðEOVÆqÝƒäzZáñZŠ»‹tHYñÔXÃ
~ñ0+k,{0+Zyä 1898 ñ0+k,¤/±~¦™gì¸X

yz*y»ĤÔ˜VZ´äÎg`¤/‚ÆŠzgZyÎg`

Æ™z**ÅZÍA£zk,ôp™BXFŠ™3ðEOVZzgZgMC

ïFîÃyÆjZáÐŠø7[‰`ÅŠ*zm,Z]»
‹c*CŠ1VÐZ,VCc*
Îg`ÅRÆ‰{m

´ºZgMCïFîÃy»!*)̄;̧Zzgt
Îg`ZK
@*•gÂZ**ð7Vîg6,c~7;@*ìÔT»Z´yZk

Ð¬z@å\ZÍwÛyµ5ÒðGLy™`¸X
ætZzgf[Å»Ñ]~4®Òn.çHzV~Ð

Zq-®Òn.çHÅf~KV±z}ZzgÂxF»Zq-gz×*g{
(ë Sun Îg`ÔÒc*pgæìXTÃZôm,~~)

�X²±z}~Z,"ÑgÎg`ñ�Š�tKVZq-
ÑÄâg~‚w6,”ìXÎg`ÂxFÆ%œ/~zZµ*g{
ìXi}ÔŠv(g}Ô(gdZzgŠzu}Z�xÎg`„Æ
¤/Š¤/Šl™D�XÎg`ÅwÂxFÅÀS»½ã

J]ñrþ³Š8
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ìXÎg`»i}ÐZz‰Ã,½ã 9 9 . 8 6 %

³¢aìZzgZkÅgzÝÃi}J-î 14,95,98,000

²”�X@*ëtÃ,‚w½7V7 1948~
14,71,00,000 †g~ÃtÃ,ƒÐÁ½ã 3 gLX
15,21,00,000 �ÑðÃƒÐic*Š{½ã 4 ³¢aZzg

³¢aƒ@*ìXŠð\Å^~Îg`ÐWäzZàÂZ**ð
Mð@*;Æfg)i}6,Óx§]ÃpgZu�ÛZë™Cì
Zzgi}6,ñÈVÅú»!*)̄k�ìXZ[J-Îg`Å
g‚ðÆnZ˜´ZLZLîg6,ÃÒ™DWgì
�X

Z&++Zðg^aWgkH,̂c)Zuz(äZ[

Ô2Ô1 Üð˜i6,z¤/ZxÑzqK�X~Pgc*yD 5J-
Ô!1ºÒ5é E

GyZzgZ7zÃLÜs‚³ïÆa�X 3

Æ´z{egŠvÜð˜izVÆ6,z� Astrosat  

eZ],Iî**ezÐ¸XÜðh~î**ezÅ}.â]¬@
~$45ÿ

JGÎZò 1 R6,gz×�XVwÆîg6,Pgc*yD
~zk,Z°zs 3 ~z0CÔPgc*yD 2 Z'ŠzgZðÔPgc*yD

Zzg!1ºÒ5é E
Gy~Zgzá]40î EGñW,6,z�eZ],I¸XZk§b

gZLÃŠgc*Ä™äzZá‚0ZyeZËZ}8Z†
ZæxÔ‚.œg/gt»mÌgc*„î**ez„ÐìX
qw„~ÔZuzäe0+Æ†!ÚÃ̂l™äÆa

Üð˜i5åXaèZ[J-ËÌoäe0+ 3 Pgc*y
Æ†!Ú6,Šx7g3ìÔZkaÁPzZá

yz*yÅZkÃÒäŠ*~Zq-ËZg~ZzgŠṽ´

~(,~Âu]aZ™Š~�Xe0+ãgZ]Ð6,};
'+£é
G

g~i³Å‘6,',k7,,W@
)§,áx~W™£ŠHÎg`

Z[î**ezÅZq-{Ây‚0Zyóg,á{YWŠ$
Üð˜i~6,z�eZ],I�Ô&Îg`Åï L-1

Üð˜i6, L-1 YÃ6,zZiHŠHXWŠ$ 2023m2 Æa

Îg`ÅgzÝÔ™zñ̂©2.ç E
GJÔÛzãqVÔZzgŠ}
& VELC

ñZŠÆ)ä»_·™äÆ‡.ÞìXt!*]‡.Þf™
ì
ZÐCg~Zk,z‚Ûpg^açäem,ZíHìX
tui}ÆŒÛd$F,+@*g}Æ!*g}~_·™ä

�³¢a»™̂}ÇXZk 1.5 Æn0*õ‚ßVÆŠzgZy

ÆZkZ•ðZëuWŠ$Üð˜iÅ6,z¤/ZxeZ],I{Ây

‚0Zyóg,á{Y�X»mî**ezÆI®N*ðÐ
ìXóg,á{YÆzZ−»[(÷ZV™r#X»W!*ðzí
I&41¹é GGEÏ)†!»Ù(®N*ð)Ñw°(DÑyK

)®)ÐìXW\ÅzZ−{»**xiìy!X,á{Y»Z-**x
ógÎ:ìX,áŠ~Æˆ,áh+W\äZL{z0+Æ**x
ÐÑB,á{YZ(g™1ìX,á{YäZKZ’Zð½

u»g~ZjwZzgU*â~½®N*ðZöWgZ*¤/²;],²g~

ZjwÐqÝXXZ’ZY„Ð,á{YäZKf;-$z
&-$Ð½~,á0+Zg»g™ŠÏ»bCÙ{HìXŠkz,

�1008 )®)~úc*V»x!Zzg!*gð,)®)~
qÝ™ÆZjwÅR6,N*\HÔÍḡZb8-»ÒÔ¾z

J]ñrþ³Š8



º~&8ðÌ¹Y@*ì~'WsZb8-Å½

qÝÅX',ÑZXkŴs(ßY~ZZ½qÝ™ä
Æˆóg,á{YäZuz~ËqZ(gÅXóg,á{Y

Z%MÆ**‚Zðg^açÉZ˜´ÆÜð
óZŠZgzV»Šzg{Ì™_�Xóg,á{YÆ',ZŠg(x(
ÐWßZgÃgc6,âàã»Ò~¨6,zW}.â]Z�x
Š}™gð],ƒñXóg,á{YÆ{z0+»[,á~VŠÐ~
�gZb»x™gì�XW\Æ�Ûi0+Zgr»[·¤gt

;C~‚0Zy�Xóg,á{YÅŠºH)¦Cg~
¥Å½qÝ™g„�XZq-›yZä~ñßŠÔóg,á{

6,z�Æ6,z� L1 Æ‹’WŠ$ ISRO Yä
eZ],IÆn!*ÇñizV¿‰Zzg‡.ÞŠg}.â]Z�x
Š}™:ÜsZL{0+Zy»**xgz×HÉî!*°zV

Ã!*<mpZ&ÆnõzZ³ZiõìX
¬@R6,SßY~»g;ñúc*VZ�xŠ¶

zZágc*„î**ezÆ-g
+B-ö
F

FJÏZ~z{ÍgÉÔì**eZgÔ
œgÔæÏZsZÚ6,Z$mø

J
Æ**x‡.Þõ�XZÏ§b

yz*yÆxµ1VPgc*yZÔ2Zzg&ÆeZ],ËÅ
wÐ»g**óZ�xŠ¶zZáÌgc*„î**ezÅx
†]�XPgc*yD1ÆeZ],Ë$45ÿ

JGÎZòZ**Šzg}ÔPg
c*yD2ÆeZ],ËH)z*]ZzgPgc*yD3ÆeZ%æJHËzk,Z°
zs�÷}ZLIzß7gxÐmgnp�XZ[WŠ$Zs
D1ÅeZ],IH)óg,á{YÎg`Æ_¬ÆnZKx
}.â]Ðgc*„î**ez»**xgz×™Šc*ìXZ,Vät

U*"$™Š3c*ì
%ŠzVÆ,á:/,á:pZ&ÌCÙyZy~
WÐ�Zzg»g**óZ�xŠ}Mh�X

ZöWgZ*-Eg;ÆZ~ÏZ~e0*g¹ÔzeZöã
DZ¼ZãZb8-Zzgñ"5»4jè

EGGIE2 REACT'17ä
z{¯gx REACT ~ï6,Š~¸ò»Ð÷»ZÈxHX

ìT~CYZzgg^aZe°iZKñ�Š{ï6,ZL
£á7™D�XZk,á0+Zg½d$»W¸i

Æ6,zñzi+-Æ‚BƒZXZkZëÇg~ REACT'17

Ñ•™Dƒñ{Ây‚0Zyóg,á{Yäg^a
Ze°iZzgCYÃæ[HXCYäW\Å½k,ÐOW,ƒ™

Å»g~Ð0¥â]Å 1 -VìÑ
WŠ$Zs
ÅZuz6,z� 1 àNX‚0ZVóg,áYÔWŠ$Zs

eZ],Iä…]45Õä GHV$Ñõ™äÆ^6,áIXZ,V

äZk!*]»ÖgH
z{Ó#ÖÅ§sÐŠ~ˆ¢zgc*]

ÅãCŠ6,]45Õä GHV$ÆZbZYÃ¾§bem,Zí™D�XQ
Z,VäCc*
Üi}ÐùZìXZkÆˆZ,V

äZ•ÅZZlxÆ!*g}~Cc*�]45Õä GHV$~
6,z�Æ!*g} 1 ZEwƒD�XZ,VäWŠ$Zs

~z{Óx¬]Zzg2zµ"CbTÆnz{Zk

z‰Üu™g„‰X
WŠ$u~»x™äÐ¬,á{YZ&++

g_^_54k5ë GEEYÔñ"5»4jè
EGGIEZzgZÚ&Ò542.ç FGEGH~]45Õä GHQÆem,Zí

Æn»x™_�XZrVäZuzÆfg=̧òz‚bÅ
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ôZãZzgZOxÆnÑzqG‰Z&++g_^_54k5ë GEEY

ÆnZÁÏZf$6,z� 2 A ]45Õä GHV$gÁgkÃLD
eZ],IÆîg6,Ì}.â]Z�xŠb�XZyŠ!*]~
ZrVäZß_54k5ë GEEYÔÄZb8-ZzgZðZÚ,M

¿zßY‰ZëUƒVÐ0ó£á7™(…X
(ÔCgä IIA Z&++ZXkŴsZ7z‚Û¾)

ÃçÃgg^aZhZ"mZy‚bZh 2023 †g~ 26

(Ó~Â{Zq-½d$~ CREST (ßY)

uÆazi"5ÿ GEÑíZ
')4jè GGIEÃgz**¤/Zs L 1 WŠ$D

ÆjZáHåXƒ‚ÃLÔCgz ISRO (9ße VELC)

Ó~em,Zí CREST 9ßeÃ VELC ÆŒÛd$X
ZzgCkHŠHåXZk9ßeZ¶b½d$eZ],IÔ-WggZƒ
]45Õä GHV$ç)-ZöWgÏ(ÃeZ],IÔWðWðZ}äç}Ô
Zuz&hñ~Ôe~ZzZöÑ~ZöÎ$4-ô

EGÅñ�ŠÏ~¿~
Æ6,z�eZ],IH)Xóg,á{YÔ L1DAditya WðX

Æ6,±Zâ$o-ö GHµ2.ç
Y

GHeZË!gZ˜gg6,‚ŠZk VELC Zzg

~]45Õä GHV$Ð%1o URSC ñµ6,ñ�Š¸X9ßeÃ
Æ0*kF VELC KYäÆ§i»gzZãò‰X

e‹Ãv™ä»Zq-§i»gì@*
e‹ÐgzÝÃZµ
Zzg{g`HYnXÃgz**ÐgzÝÃ'×h+6,zùÆa

»Ñti VELC ÃgzôZsÆfg)Z~.HY@*ìX
™äÆaeðZ‰™**ì
¾§bÃgz**»ŠgzwZg]

½ãZq-�e¤/~J-VYìZ#
Îg`ÅRpŠ

e¤/~v¤/i+Ð¼ic*Š{„gSìXZkÆaÔ 6000

9ßeÔÎÑge‹ÅgzÝÃŸù™äÆÔ̂ZkÅ¬
F,+!*ƒ&+g~ÐZz6,Å§sÔÃgz**ÆÚx@Z]Ã¶K:

³¤/ZxìZzgZk»îwz²n 90 »ziy VELC ¯@*ìX
ìX 1.7mX1.1mX0.7m

(gzhÅäÔ IIT Z&++ZXk^Ws(ßY)
(Æ‚Bzg® ISRO Z&++Zðg^aWgkH,̂c)

ÃZq-WyÑí¼§m,» 2021 Zðzq-oDƒñ
W¸iHXZkñµ6,‚bÔ(ßYZzgÜðyZy~
}.â]Z�xŠ¶zZßVÃZ³ZiÐâZiZŠHXZk‚w

6 åXZÏo9LÐÔtZŠZg{ ' Ü~pZ& ' »\ WSW

ZÆ',J-¼i»Zq-ŸÂHXt¼i**ñg 9 ZÆ',Ð
pZ&‚bŠZâVÅY+$Ð7G‰X~H)óg

uÔ-WggZƒ]45Õä GHV$ L1 ,á{YÔ6,z�eZ],IÔWŠ$D
ç)-WgZöÏ(ÔCgzäWŠ$uÐ0,Ð
W�ÛâNXZk§bÆ6,z¤/ZñV~Ñ•�Ûâ™,á{Y
äCYÃÜð(ßYÔZk,zZðÄZzgyz*ãÜð
6,z¤/ZñVÆ»xÆ!*g}~¥â]�ÛZë™Cg„�X

Zq-½d$~Lex$Zð!n.çIEEóÆÄZy6,æ[

™DƒñH)Xóg,á{YäÜðï~Šg70V

6,gzÝeZàXæ¹‚iÆ‚Byz*ãÑõbiÃë]

™äÆ£œZzgZkÅz�;]Ã,ÐCc*ZzgÜð
_·zïÅzŸs#ÅTÐPgc*y1Ô2Zzg3ZzgWŠ$
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Zszy‰6,z¤/ZñVÃe¯c*ŠHìXu6,»x™äÆ
Ô̂Z,VägZ–6,z&Òjè FIEÅZZlxÆ!*g}~(,~
îZªÐ!*]ÅX

Îg`»_·™EZà{Ây‚0ZVH)óg,á{
‚!Š/gBb�ZzgZL{0+ZyÆ‚B 36 YZuz~

Cgz~g;ö5+k,�Xóg,á{YäCc*Z
+C42.ç
E

EEJG8-~â7
Åe¤/~qÝ™äÆˆZ#ZuzäÜð6,z�~
»x™äÆnZq-Z3gŠc*åÔTÆnógäZCZ-

~ZuzÆ 1987 Å¦HåXW\Å&¢AÅãCŠ6,
nÉƒNX

,á{Yäâ�ZypZ&Ãt�xŠc*ì
{zCÙ

ñh6,ƒD„�p**‡.Þh7�XZuz~pZ&Æ
n‚iÇgâjw6,izgŠïƒñZ,Vä¹
ŒVTy

+ÆOñÜs&¢AZzg‡/6,ƒCìXZkn
pZ&Ãec
z{ZLwÃ’ZgäÆn[zØt

Ð½qÝ™,Zzgi0+Ï~»x!Ðhgƒä~
Ãðgzu7YX

Îg`Å'Z5ðÔ‚³ZzgZ‚:~se$z
ZÃg ZÃŠe$Ð0_.!ÅZq-�gÄLL*Îg`óóÆZy

ÐZK!*]Ã»™**eƒVÇ
;
(,}**iÐW`Z½ZìÎg`

ø!ÆQz‘ÂÝñ
cƒV~ƒäÐ!*g¶ig

Ãð**i3‰Z]VrZñ

Zg}Zz5,áyÆ÷}Îg`!

F,~W[~ZzgÌ@*[Wñ
F,}0*kZ+ÌÃð™yì
�Z,Šg½V~gZ{0*ñ
�@}ƒƒVÃÔ�bƒƒVÃ
wZg]Ì	ŒÌÎñ

J]ñrþ³Š8
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yh+Zg|Z]ázƒV!

/yh+Zg~Æng¶ÜsJÆYg~

ZzgWyÑí (DD) ™Š{eZ&+egZÅ

Æfg= (Online Transfer) R,Zc

„JwÅYñÏX

Æfg=Èˆ (EMO) /79*Wgeg

g¶Jw7ÅYñÏX
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ààààIIII\\\\ZZZZŒŒŒŒ 5 zzzzNNNN****ðððð!!!!ÔÔÔÔ
( L i v i n g  t!¤/z\zN*ð½ã§C!*:V

Ã 5 ~0*c*Y@*ìZzgZkp!Å¯6,zN*ð! Tissues)

»**xŠc*ŠHìX-**ãi!*y~ Pantothenic Acid 

ÆpCÙ(0*ñYäÆƒD�Zzgt Pantothen

zN*ð½ã½ZðZâ~0*c*Y@*ìX

àI\ZŒ½ZÆZ6!ZzgÂZ**ðaZ™äÆ¿

Æa¢zg~ìXZkzN*ðÐÂZ**ðaZ™äzZá¿

»gHY@*ìXtzN*ð Coenzyme A ~çzy{%{

Ã«ZwZzgP;gñyÅ»g~~ÌçzygzwZŠZ™@*

ìXÑwúVÅaZöÆaÌàI\ZŒÅ

¢zg]ƒCìX

aètzN*ð¹‚g~½ZðZâ~0*c*Y@*ìÔZkÅ

¶�áfz**ŠgŠÚ~WCìXZkzN*ðÅ-ðŠg»glZgÌ

Zq-²J-Hg7Å¶̂pZ[!*½V~àI\

ZŒÅ-ð¢zg]0*õB¤/ZxCðYCìX

ÔÔÔÔ0000****]]]],,,,~~~~eeeeZZZZ±±±±jjjjèèèèEEEE 6 zzzzNNNN****ðððð!!!!
Ô0*],~eZ±jèEZq-‰b%·]»¤/z\ 6 zN*ð!

B@*ìZzgt%·]Zq-6»x Pyridoxine ì�

Pyr ido x in e , ™D�XZkzN*ðÅ&ßg'

¬x�X Pyridoxal & Pyridoxamine 

0*],~eZ±jèEÌ½ZÐÂZ**ðaZ™äÆ¿Æa

F,ØVªæ]Æ4ZEw  Z� 6 ¢zg~ìXzN*ð!

ZzgŸÐ-gc*ÆZyZ`~ZëgzwZŠZ™@*ìXZk¯6,

eZ±jèEÅ-ð¢zg]»Z®g6,z”ÅlZg6,ƒ@*  0*],~

J]ñrþ³Š8

)*¸Ðk3( !¤/z\zN*2

eZË¬$+dÔ©gW!*Š
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ìX
6,z”Z6!~ZëgzwZŠZ™äÆ´z{0*],~eZ±jèE

¡ÆaÌŠg»gƒ@*ìX  ¢ÔW]ZzgÑwúVÅ
¸]æZf(,JäZzgZ¡!ÂxÅ4»g™ŠÏÆ

a0*],~eZ±jèEÅ¢zg]ƒCìX0*],~eZ±jèEÆZdw

ÐxËƒD�X 3 Zzg! 2 Ô! 1 Šzu}!zN*2!
U*"$Z»kÔ¦VÔ!c*VÔTÔÍ“Ô0ÔZ&+ZZk

gzÝZzg+ZyÆP 6 zN*ðÆZifgZù�XzN*ð!
§hV~ŸùƒYìX

0*],eZ±jèEÅ¶Ðì±Ô$zg~Ô;ðVZzgczV~
ŠgŠÔmmZ6ZzgŠzu~Dc*]ƒ$Ë�X

½Z~0*],~eZ±jèEÅ¶ÁŠ@YCìp‰
Zzg%ÏÆŠzgzV~ZEwÅ Isoniazid ŠzZƒV‰

ÆZEwÐŸÃZk Anticonvulsants YäzZà
zN*ðÅ¢zg](,|YCìX(,Sƒð¢zg]Üs½ZÐ
7g~7ƒCTÐ0*],~eZ±jèEÅ¶ÅDc*]ƒC�X
Z+ßgÂV~0*],~eZ±jèEÅZŸ°pgZuŠ~YCìX

ÔÔÔÔ!!!!****ÇÇÇÇHHHH 7 zzzzNNNN****ðððð!!!!
( C e l l  (Ìï~Z6! B i o t i n !*ÇH)

~æŠÇgzN*ðìZzgCÙ§»C7Í/õ E
G~ Metabolism)

!*ÇH0*c*Y@*ìX!*ÇHgz"F,ØVZzg‰ÃiÅ»g~~
çzyƒ@*ìXZkÆ´z{†ðÃåÅ»g~ZzgŠzu}

kc*]ÆZEw~Ì!*ÇHÅ!*]ÅYCìX

!*ÇHÃ!*wZzg**ïVÅ¢ïÆaZEw™Zc*Y@*
(Åo9LÐ!*ÇHÃzN*ðZÝ Hair ìÔZka!*w)
Ì¹Y@*ìX (Vitamin H) 

ZÒ½ZðZâ~!*ÇH0*c*Y@*ìX0ÔZ&+}Å
ÆZifgZù�X½Z~  igŠ~ÔŠzŠ|ÔPZzg!c*V!*ÇH

ñ�Šg&Æ´z{ZkzN*ðÃW-$Æ̀Z*»gÌ™Mh
!*ÇHÅ¶,áfz**Šg„Š@YCìZzgZk  �XZka

zN*ðÅ-ðŠg»glZgÌHg7ÅˆìX
)Z-~ey(**òZq-%“ Avidin Š¬ŠHì


!*ÇHÃ!*0+ñg‚rZzgZkÆZ+Cå E
EEZ[~g»z^aZ™@*

ìXt%“Z&+zV~0*c*Y@*ìZzg¹ic*Š{Z&+}3ä
zZßV~!*ÇH»Z+Cå E

EEZ[OW,ƒYìXZkaic*Š{Z&+}

3äÐ6,Ì»tg{Šc*Y@*ìX

ÔÔÔÔ̄̄̄̄´́́́ZZZZŒŒŒŒ 9 zzzzNNNN****ðððð!!!!
)¯ÑÍ( Folacin )¯4(Zzg Folate ZkzN*ðÃ

Ì¹Y@*ìX̄´ZŒúVÅÂ6Zzg„Æa¢zg~

âœ{e~Z+Z}Å»g~~ZëgzwZŠZ™@*ìX
12 Zzg! 6 Ô! 2 ¯´ZŒ!¤/z\ÆŠzu}zN*2!

Æ‚BZ·Zu™@*ZzgZyÆ‚BZi@*wéÐ»x™@*
ìX

PÔ0ÔZ&+ZÔZ**`Ô¦VZzg!c*V¯´ZŒÆ
ZifgZù�X¯´ZŒgzÝZzgic*Š{¤/òÐŸùƒ@*
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ìXZka¯´ZŒgppzZà½ZðZâÃ¤/òZzggzÝÐ
X**ecX

âMz¤/Zx°³Kãziy 3 ¯´ZŒÅ-ð¢zg]

âMz¤/Zx 200Ð180 ìXZkˆ[Ð!*½V~-ð
¯´ZŒÅ¢zg]ƒCìXŠzgZÈÜ¯´ZŒÅ
¢zg]ZzgZÌ(,|YCìZzgÜÆŠzgZyZŸ°¯´
ZŒÍCVZzgZbÅ̂~Šc*Y@*ìX

½ZÆfg=Šg»glZg~¯´ZŒqÝ:™**¯´
ZŒÅ¶»!*)̄áCìXŠzgZyÜ¯´ZŒÅ¶vyŠ{

Neural ƒCìX¯´ZŒÅ¶ÐaZ›Õ÷‰

ƒMh�X Cleft Palate Zzg Tube Defect

¯´ZŒÅ¶ÐZq-nÅpyÅ¶ƒCì&
¹Y@*ìXZknÆZ@ Megaloblastic Anemia 

~pyÆÑwúVÅ®ZŠÁƒCìZzg(,~�#ÖÆ
ë�py~Š3ð Megaloblastic Cells 7Í/õ

E
GÎ

Šï�X
¯´ZŒÅiZZ+lZgÃvyŠ{70*c*ŠHìp

Å¶Å6,Š{7ÙƒC 12 ¯´ZŒÅñ�ŠÏÐzN*ð!
Å¶Æ´â]ÃÁ™@*ZzgÖ@* 12 ìX̄´ZŒzN*ð!

ìX

ÔÔÔÔ((((ââââÃÃÃÃ!!!!****ÑÑÑÑ}}}} 12 zzzzNNNN****ðððð!!!!
P%·]6,Œ¤/z\ì�Ã!*Ñ} 12 zN*ð!

(B@*ìXtzN*ðÜs³Zã½ZƒV Cobalamines)

(‰ŠzŠ|ÔÍ“ÔZ&+ZÔTz){~0*c* Animal Foods)

Y@*ìX
(âÃ!*Ñ}ÆZ+Cå E

EEZ[Æaøg}n{~ºm

Å¢zg]ƒCìXtâœ{ (Intrinsic Factor) 
ÄA.0îG

ÆZ+Cå E
EEZ[~æŠ™@*ìX 12 zN*ð!

e~Z+Z}ZzgŠzu}6,z”»g™äZzg 12 zN*ð!
¯´ZŒzN*ðÃ’q-Š¶Æa¢zg~ìXZkzN*ð
Åñ�ŠÏÑw/»g™äZzgyÆZ+Cå E

EEZ[ÆaÌ
Šg»gìXZ¡!ÂxÅ4»g™ŠÏÆatzN*ð"u

¢zg~ƒ@*ìX
(ÆZ§Zs Nerves Z¡!g3V) 12 zN*ð!

»pw»g™ä~çzyƒ@*ìXŠâ©&6V Myelin 

12 Ã4™ä~ÌZkzN*ðÅ¢zgƒCìXzN*ð!
Æ‚BZi@*wé ( 0*],~eZÍ )6 ¯´ZŒZzgzN*ð!

Ð»x™@*ìX
Å¶ÐúVZzg!*:VÅ„Ô›zúZzg 12 zN*ð!

%#ÖOW,ƒCìXZkzN*ðÅ¶Å´‘ZŒÆZdw

Ð¾YC�ZzgZk!*]»ìwǵ¢zg~ƒ@*ìX½Z
ÅÁlZgÔ**³Z+Cå E

EEZ[Zzg‰ŠzZîVÆ 12 ~zN*ð!
Å¶ƒCìX³Zã½ZƒV 12 :Løg}Ÿ~zN*ð!
Å¶ÆZk**](,JŠêìX 12 ÐJ6,ÌzN*ð!

Å¶ÐZ@)pyÅ¶(ZzgZ¡!Dc*] 12 zN*ð!
ƒ$Ë�X
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ppppyyyyÅÅÅÅ¶¶¶¶ÔÔÔÔ
²²²²....----öööö

JJJJppppyyyyÔÔÔÔLLLLZZZZ−−−−xxxxÔÔÔÔZZZZ@@@@
(Zq-¬xqªì Anaemia pyÅ¶ªZ@)

T~pyÆÑwúVc*å‰Î~ÅƒCìXZk

qªÃ
².-ö

JpyÔºpyÔÁpyc*LZ−x)²!~(Ì¹
±py emia c*aemia Y@*ìXZ@ÅZ˜b]g

µìX Anaemia ±7ÅZŸÄÐ an ~‚—

py~ÑwúVZzgå‰0ÁƒäÅZz�;]

ƒC�XÑw7Í/õ
E

GZzgå‰0»g™äzZáâœzVÅ¶
ƒ$ËìÔÑwúVZzgå‰0Å**³»g~Ðz{)»g™Š
ƒMh�c*QÑwúVZzgå‰0»ŸÐic*Vƒ@*ìX

ÑwúVZzgå‰0~¶Æ:LKãúVÃ
WxÅu',Z„OW,ƒCìTÐZDc*]Zzg

´â]ƒC�X$zg~ÔÝz^ÔÈu:5Ô…Ô6W**Ô
‚÷YÜÔZ%`Ô¢»g8-¯7,**Ô**ïVZzgW\V~

p´VÜDc*]ƒC�X

½½½½ZZZZððððººººppppyyyyÔÔÔỐ́́́cccc****CCCCppppyyyyÅÅÅÅ¶¶¶¶EEEERRRR,,,,¾¾¾¾ZZZZ@@@@
pyÅ¶ªZ@�py)ÑwúVZzgå‰0(Å

»g~ÆaŠg»gZbZÅ½Z~ÁlZg~”wc*ZyÆ
Z+Cå
E

EEZ[ZzgZEwÆ)bÆ:Lƒ@*ìXZknÆZ@
ë�&ë½Zðº Nutritional Anaemia Ã

pyc*´c*CpyÅ¶ÈMh�X
pyZzgå‰0Å»g~ÆaPn*])ß;&

ZzgzN*ð 12 ZŒÔzN*ð!  »6,(ÔzN*2)¯´ / W],yÔ@*=
Zzgæ]Šg»gƒD�XŸÃ½ZÆfg=ÐZyZbZc*  Ï(

kc*]ÁYc*ZyÆZ+Cå E
EEZ[ZzgZEwÆ)bÐÑw

úVZzgå‰0Å»g~OW,ƒCìX¡Òï GGLpyc*ZZ#-.5é GEGÅ
t¹¬xzz„zgÀ˜W],yªßìÅ¶Ðƒ@*ìXŠ*Å

‚W!*Š~!*<mqnZzgŠzŠ|öäzZàpZ&Zzg0*õ 30

‚wÐÁ/aOW,ƒD�XZq-Z0+Zi}Æ_.Zk

/~Š*Æ½ãe:‚aW],yÅ¶»DgƒD
�X

ÅÅÅÅ¶¶¶¶ 12 6666,,,,ãããã]]]]4444øøøø
IIIIGGGGZZZZ@@@@ÔÔÔÔzzzzNNNN****ðððð!!!!

Å¶Šz§bÐƒCìX½Z~zN*ð 12 zN*ð!
ÅÁlZgƒ$Ëì6
¹ic*Š{)³Zã½ZN 12!

» 12 3äÐƒ@*ìXŠzuZ:LZK̈ãn{ÐzN*ð!
»: Intrinsic Factor _.[:ƒ**ìXZkÅzzn{~

Å¶ÐpyÅ¶ƒCìTÅZq- 12 ƒ**ìXzN*ð!
ìX (Pernicious Anemia) ^6,ã]4ø

IGZ@

Å¶ÐZDc*]‰$zg~Ôziy 12 zN*ð!
Å¶Ð 12 ~¶Ôù~ŠgŠz){ƒ$Ë�XzN*ð!

pyÅ¶ƒCìZzgZ¡!g3VÅ¡ZzgŠârÅ
»g™ŠÏÌOW,ƒ$ËìX‰%ûZ¡!g3VZzgŠârÃ

xvyÌVYìX
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¦/¸p}~W\7,|`��CÙiâä~

ZŠ[ÅF,−ÆnZ§jZEwƒDgì�X
Ñz¬]i!*ãZŠ[ÐƒðQ’k,ÅZXŠÆN̂ÂÁ

z�Š~WNXZyÂ1VäèÅÀVÔl}Ô6,9.3ï FEHÔ

z&ÐêGZzgèC],kz){Ð¦/gDƒñWy»g»½~c‚X

1ÔQ6,ì6,öÅZXŠƒðXZkZXŠäZŠ!F,−Å

%gz0+~Ã!¦zZzgìizgŠgc*~ps™Šc*XCÙ§sT

”{Â1VÔZ¶gzVZzgg‚ßV»Zq-c[WŠHXp!*]

D»7ƒðXZK̈yËZq-£x6,¹Vg1zZÑåX

�,œ~ÅƒÐ(,~ZXŠÔÛR,äZq-!*gQZŠ!

F,−»gcñhŠc*XZŠ[ÃÎY%Æn‚$ZðÅ

zÚxƒIZzgé"5Ó4k5ë FEGIE
Y

ÆŠzg»W¸iƒZXWs

Ñíé"5Ó4k5ë FEGIE
Y

ÆK~W\7,|`��W`ÀZ~

&ëENZzgÏe~Ôe~z~e~z){¾§bZŠ[ÅF,−~Zë
™ŠZgSgì�Xik,Ã!*[~ëWyÑíé"5Ó4k5ë FEGIE

Y

Ð0W™,Ð�tZŠ[ÅF,−~¾§bçzy

ƒ@*ìX

WWWWyyyyÑÑÑÑííííeeeé́́́""""5555ÓÓÓÓ4444kkkk5555ëëëë FFFFEEEEGGGGIIIIEEEE
YYYY

HHHHìììì????
té"5Ó4k5ë FEGIE

Y
Åz{nT~‚gZñZŠËWy

~ôpgLì&ZÚ,M�ÅæŠÐË Server Ñí

ÛR,Ô7c*Z�g¯̂yz){~eZƒyße™Æ7,JYY

ìX

WyÑíé&Ò545ë FGHE
Y

ÅZ9�‰  

Newsletter, Forum, Blog, Website, 

Zzg Electronic journal, Online magazine

z){X Podcast 

Z[ëZq-Zq-™ÆZy»_·™,ÐX

(Website) zzzzdddd$$$$‚‚‚‚VVVV$$$$
Zq-zd$‚V$)&¬xîgÐÜsL‚V$óÌ

¹Y@*ì(W:~;†Å5½ø
E

Æfg=%1oP
~Server Æù´»**xì�Ë Webpages

(28 )mX !*'i!*âVÅ
‚‚‚‚$$$$ZZZZððððZZZZzzzzggggZZZZŠŠŠŠ!!!!FFFF,,,,−−−−

eZËpgæZDwÔ® J]ñrþ³Š8
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ÐDomain name ôpƒD�ZzgÀ˜ËZq-:
~ËÌnÅ¥â] Webpages ™[ƒD�X

ôpg¿Y$Ë�ÎŠ*ÆËÌê~ñ�ŠÃðÌ
¿ZÚ,MÅæŠÐqÝ™YìX

{mnÆéŠ*zm,�� Webpages 

**ò²-)43ð GFGR,É45½ð GE
Y

ó~‘YD�XZy HTML ¬xîgÐ
z){ Text ÔVideo Audio Images ~¥â]Ã

ËÌ̂~ôpg3YYìX
Ëzd$‚V$Ð¥â]qÝ™äÆn

…&qzVÅ¢zg]7,Cì:
ÛR,Ô~N*\Ô7c*Z�g¯̂yz){  (1)   
ZÚ,M�   (2)    
',Zƒig   (3)    

zd$‚V$~ËÌ§bÅ¥â]ôpÅY$Ë�}
dÔZŠ!Ô̧mÔ(Ïc*ˆgCz){z){Xøg}Zk£á
»ñçqaèZŠ[Ð0ìZknëŒVzd$‚Q

ÆZŠ!ZEwÐ0„W™,ÐX
zd$‚V$ZŠ[ÅF,−»ZYfg=ìXëZ#

e�Zk~55qzV»ZŸ†™Mh�Zzge�Â6,Zã
qzVÃUÌMh�XŠ*Å½ãCÙi!*yÅCÙ+Å
Z,á®)Æn"Ñgzd$‚Qñ�Š�XÎ�Ì
eì7,|YìZzgz{ÌjX

PVBŠg`fs�X
::::http://100.best-poems.net

Zkzd$‚V$~Zôm,~i!*yÅ%zVZh
ÔByron ÔYeats ÔShakespeare >,áùÅˆ
ÔEdgar Allan Poe ÔRobert Browing

Samuel Zzg Robert Frost ÔThomas Hardy

‰Zôm,ÄZY»É¯xZkzd$ Taylor Coleridge

‚V$~Š™Šc*ŠHì�Zôm,~,á²~Æ,á@Æn
Zq-Z%wTZ:ìX

::::http://allapoetry.com/classics

tzd$‚V$ÌZôm,~,á²~Æ,á@ÃIWñ
ÏXŒVÌZôm,~Æ¹‚g}**ñgÄZY»É¯x
ñ�ŠìX

::::http://www.classicshorts.com

Zkzd$‚V$~Zôm,~ZŠ[Æ�gZY:
 Edgar Allan ÔGeorge Orwell ógzV‰
ÔH.G.W el ls  ÔVirg in ia  W ool f ÔPoe

Irwin Zzg Jack London ÔD.H.Lawrence

z){ÆÉZYäñ�Š�X Shaw

h t t p : / / w w w . b r a n d b h a r a t . c o m /

 ::::hindi_literature.html

ty~i!*yÅZŠ!zd$‚V$ìZzgZkzd$   

‚V$~â,œ~{~Ðá™W`J-Æ‚g}�g
y~ÄZY»¯xôpìX÷Z!*ðÔg°ÔLŠZkÔZ÷Æz
Ðá™CÙÞgZñ\ÔŠðwZzg¨uz`J-X
**ñgÄZYZkzd$‚V$~,áï�X

J]ñrþ³Š8
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::::http://rekhta.org

tZgŠzÅ¹(,~zd$‚V$ìT~ZgŠzÄz;
ÆÑ®ZŠ,·%äôp�X�gÄZY»¾wÌìÔ
**ñg;ógzVÅóg,á]Ì�Zzg%zV56,ZãÂ~Ì
�ÎWyÑí7,JYYìX

::::http://www.urdupoint.com/poetry/

tÌZq-¹(,~zd$‚V$ìT~,á²~Æ
nZq-zºmìT~ZgŠzÆ%zV**ñg6,ZäZzg
6ÄZY»¯xñ�ŠìX

tÜsPVB�X|tì
Z+zd$
‚QX�tC****eìXCÙi!*y~Z+"Ñgzd$
‚Qñ�Š�X~Zki!*yÆÄzZŠ[»TZ:½Z7,Z
ìXÎ7,"ÆnËoÅuu7gzu0*CìX
Š*ÆÃäÃä~ñ�ŠÔÄzZŠ[Æ,á@ZLZL

ÛR,zVÅZheV6,Z77,_�Zzgz{Ì!*ÇjX

(BLOG) ššššvvvv
Web Log c*WEBLOG ŠgZÝ BLOG

»ÃìXTÆp�Zq-åR\ef$ÅYäzZà
fZCWyÑíeZ],~T~@*g]F,KMÐZ0+gZY]G
YDƒVXtz{(ì˜VW\ZLìÑ]Zzg_.!*]»

™Mh share Á™ZÖg™Mh�ZzgŠ*zZßVÆ‚B
�XZq-švW\ÅeZ],~Æ,]Å§b„ì˜V
W\ZÒz9¼–™D�X�ÛtÜsZÚì
W\Å
˜qì&Šzu}77,|MhpZq-švÃßv(,~

W‚ãÐ7,|Mh�XŒVW\z„!*'Šg`™D�
ÎW\Š*Æ‚t7™**eT�Xšv™

Blogger Zzgšv™zZáÃ Blogging ÃZôm,~~
¹Y@*ìX

ZZZZqqqq----¬¬¬¬xxxxzzzzdddd$$$$‚‚‚‚VVVV$$$$ZZZZzzzzggggššššvvvv~~~~����ÛÛÛÛtttt::::
Zq-¬xzd$‚V$ÆÌ]ic*Š{F,Yæ
(ƒD�ZzgZy~W\z„ŠÙ�ì&Zk static)

ÃeÅæÐem,Zí™Æ HTML zd$‚V$Æem,ZIä
R\ßeHƒ@*ìXZÐ!*g!*gR\ef$™**Zq-Â»xƒ@*
ìZzgZq-¬xWŠò�zd$em,ZI:ƒÔZkÆnÂ"u

Âc*½ã**eƒ@*ìXZ#
švZq-Ãu
(zd$‚V$ì&Z,‚Åz*ÅæŠÐ Dynamic)

»gHY@*ìTÆfg=Zq-¬xWŠòÔ�6,z¤/Z/ÅZQ
ÐÌzZ�:ƒÔ(,~W‚ãÐZLšvÃR\ef$™1
™@*ìX7̧ÉšvÆ‡g~ÌZL@*W,Z]»(,~
W‚ãÐZÖgÔ‚B‚BZkÔ6,™Mh�X

)~äZq-¬xzd$‚V$ZzgšvÆŠgxy�
�ÛtZz6,ÒyHìz{Ãðç7ìXW`Àt�Ût

Zzg PHP ¹Ág{ŠHìXW`Àzd$‚QÌ
z){i!*âV»ZEw™Æ¯ðYg„�� ASP

ƒC�ZzgZ7(,~W‚ãÐ dynamic ¹„
R\ef$HYYìX(

~W\Ã}Z˜q]~Z{ñ%¦ñ
‚Š}ZÖp~'ZÚC**eƒVÇ
švZq-Z+zd$
‚V$ì˜V¼Ì,áù™**W\Æn"uW‚y
U*"$ƒ@*ìXTÆnW\Ã:Ãð6,z¤/Z/É45½ð GE

Y
óI
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Å¢zg]ìZzg:„ËR\ße8-‚Åz*Å¢zg]
ìX˜VW\ZLâƒkÆÜsPÀ™ÆZ#
e�¼Ì,áù™Mh�Ô,áù”{ñZŠÃZi+^™Mh�c*

™Mh�Xƒ¼(,~W‚ãÆ‚BX delete ZÐ
švZâW‚ãÐ0YD�Zzgz{ÌÀ˜!*Ç

j~ZÏnCÙz{¿T~ZŠ!1‰Üñ�ŠƒZzgz{
ÛR,ÐÌgÉg‚rƒZkÆnízZ,á®)ÅgZ�(,~

W‚ãÐûZgƒYC�Xz{(,~W‚ãÐZCÃð»ÝÑzq
™YìÔÂ1V6,û}™YìÔZKÄ~z;~&]
,áù™YìX

š%ÅÑz¬]Ð¬,á²ZzZŠ!*YZC¯xá
™Zq-Z¶gÐŠzu}Z¶gÆŠíJ-…ygT¸XZy
ŠâV6ßÍVÆnZ¶gZ]zg‚b~H¹Â»x
åXZÒZi+ñâWñiÄZYzZŠ!*YÅ»zØVÃ(,~uŠ$~Ð
ÃZ0+Zi™Šï¸Y:Z7**ñgÄZYzZŠ!*YÅ|Å¶
7¶XpW`©$+w[ìXW`Z¤/W\˜�ÂF,−

W\ÆnÃðX7ìXW\ÃËZi+ñÃEE
ZØ[Æ‚Bâ™Å¢zg]7ìX'ZCZq-šv
¯�ZzgZK&]pŠ,áù<ËZ¶gc*g‚á~W\Å

ð|ÏÂZq-{m´ºÆßÍVJ-„(Að FX‘Ïp
‚$ZðÂÑözŠìXW\ÅðšvÅæŠÐŠ*Æ
ÍÚÍÚ~7,SYñÏX

fs~Pš%ÅVB7�:

ZZZZôôôômmmm,,,,~~~~ššššvvvv
::::http://readingforsanity.blogspot.in

tZq-švìT~Pºmû{ógZL

û}7†H™D�X

:::: http://blbooks.blogspot.in

**òZq-û{ógÆûzV6,FFšvìX Beckyt

  ::::  http://myenglishpoem.blogspot.in

tšv
"5¼

÷
FEEÄ**òZq-,á²»ìT~z{ZKZôm,~     

>7†H™D�X

:::: http://anjit-speaks.blogspot.in

Æ**xÐ 'Blog of an Odd against Crowd'

**ò,á²»ìT~ZyÅZôm,~Zzg Anjit �gtšv
y~>ZzgZYä,áùƒD�X

yyyy~~~~ššššvvvv::::
:::: http://anitanihalani.blogspot.in

LLð0*ñzgZx˜Vóó**òtZq-y~švìT~
Z0Cjã**ò,á²{ZKy~ÃêN7†H™C�X

:::: http://anvarat.blogspot.in

LLRyËg]óó**òtšvŠ>gZñŠzh+~»ìXZk~z{
ZK¹*V>Zzgp~7†H™D�X

:::: http://archanachaoji.blogdpot.in

LL÷}ðÅóó**òZkšvÅš¤/ZgOeƒY
**òZq-y~,á²{��Zkšv~ZK>z){,áùH
™C�X

J]ñrþ³Š8
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ZZZZggggŠŠŠŠzzzzššššvvvv::::
:::: http://bilaunwan.wpurdu.com

LLšÄZyóóÆÄZyÐt™ZcÆ·Z‡**òZq-
â�Zy»švìT~z{Zñç¬]6,–™D�X

:::: http://blog.jang.com.pk

gzi**)kB»tšv¬xßÍVÆnì
z{Z
ñç¬]6,ZL@*W,Z]ZzgìÑ]ŒV7†™,X

:::: http://iftikhar391.blogspot.in

LLÒnZŒgóó**òtšvI/fIÆZŒggæ»ìX
tZk~Zñç¬]6,Wg"1¹Òø

HG7†H™D�X
tÜsPVB�XZyìZyÐt!*]7g~

§bzZãƒ̂ƒÏ
švH�ZzgZŠ[ÅF,−ÆnZy
»ZEw¾§bHYg;ìX)ZgŠzšÈÆ!*g}~ë
WÒ{-W™,Ð(X

)Yg~(

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

**xÐZq-ŸÑzqHìXCÙ-Zzg‹ÅgZ]ÃeZË·ZÅ6,zm, (Simply Quran) 

4ÆƒD�XW\y 35-40 ™r#Å-k[Mm6,ŠzñR\ßeGYD��µn
Æ„ÜsŠzŠiÔLÌÔËÌN*ì6,ZKœªÐ-k[6,ZyÃŠN™ŸzZgŒÛWy™Mh

™,ZzgQp (Touch) ?›   �XnŠñ‰-k[Å5ë LEÃÅw™Qk6,
Æ¶KyÃÌ›™Š,XZk§bZ#Ì*zi+-R\ßeƒÇW\Ã$

4o-
÷ GGEWYñÇ@*
W\ŠN (Bell) 

6,Z~é™Mh maparvaiz@gmail.com ÃXW\ŒÛWyÆZy]4n.ç GIEEÐ0ÎZÑ]
6,zZFZx$™Mh�X̄y:™,XâZil 8506011070 �c*ZLZzgZLàÆ**xÆ‚B

ÃŠñYNÐXÎZÑ]ŒÛWy (Saturday) ƒÏXW\ÆÎZÑ]Æ�Z[CÙâ{ÆWy~‹
ÆÜsQk8zõ OÐ0ƒVT6,Qkâ{WƒðƒX

You Tube Link : 

https://www.youtube.com/c/MohammadAslamParvaiz/playlists

J]ñrþ³Š8
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zi+-»Ð$k5ë EEY»ZEwµV~Zq-²áÐgZò
ìÔT~¼ºmâÎÆ»xÆn5i}ÃyÐ
»x™äÅZYi]ƒCìXÃ&C½~}}

ÆWäÆÔ̂ 19 »Ð$k5ë EEYI²»ZEwƒ@*åXpÃze
ÑueZƒyÅzzÐŠ*½~Zq-Zg[ÐiZZ+CY(
ZŠZgzVÐ!*CÙƒ‰ÔÎẑsǵ¹¢zg~åXZk»
Zq-itå
WyÑí°)~zi+-»Ð$k5ë EEYI²»ZEwH
YñÔ@*
CYÃIÆŠzgZyZ-¯kgzx»W̄nX

zi+-»Ð$k5ë EEYÆ¹‚g}I²Šø7[�ÔXÅ
âÎZq-Šzu}ÐZìXVwÆîg6,(,~µV

~ZyÆ5i}ÅR,“ÆnZq-Z,IwÅ¢zg]

ƒ$Ëì�àz‰ÜÑ»YÅ(,~®ZŠÃZi+Z2$™Mh�X
ZkÆ',@¬xîgÐ¯ÎV~CYÅ®ZŠÁƒCìX

'×h+',WVÔ¼ZzgÌúZï��ºm£œÆnË
{mzi+-»Ð$k5ë EEYIwÅo9L»ç™D�Ô}
»Ð÷Ô)c*¯kÅæ]ZzgZÐgkge™äÅœªÔ
We-zi+-7g^Zzgzi+-»£gÔ83ï FGH7g^Ô88K

(ÃÖVÆ Docs (ZzgeZ¾) PDF (Ô8e~Zp) PPT)

Z\ße™äÅœªÔñ!*be-Zõ7g^Ôz){qgzfs
~ëä¼4+ZzgƒÐúc*Vzi+-»Ð$k5ë EEYI²Æ
!*g}~¿gzÝeZàìÔX»ZEwWyÑíF,šMZzg
Wñil~HYYX

((((Skype Meet Now ZZZZeeeeUUUU$$$$óóóó********ƒƒƒƒ))))
ZeU$4+czszi+-854ø FGH~ÐZq-ìX

~ầz‚ÅÆ”wÆˆtZkÆÓx 2 0 1 1

zi+-»Ð$k5ë EEYI²

6,zWiZ@@{yÔ5Š‹
J]ñrþ³Š8
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¡¬]Æ‚BZh§bæƒŠHìXZkÅZq-S¤
tg„ì
Š*~}Ì¹©à7~Üy»w

Skype ZeU$Æfg)™Mh�XZeU$ó**ƒ)
ßÍVÆ‚Bjzi+- 50 (Zx$Æfg) Meet Now

»Ð$k5ë EEYÅY$ËìÔT~z‰Ü6,Ãð0*È~7ìXZk

Æ´z{ÔZkÅ¼ZzgÌS:]�Ô}Zh+¥8-
ÆZ(gZ]Ô:©ÃpŠlŠŠ®Ñ™Š¶Å&¢AZzg»w

Æ™g@ÆnZeU$ 365 gkge™äÅœªXW~
(J-g‚ðqÝe Skype for Business Ãg),/)

Z�ÛZŠJ-æúGYMh�X 250 ìÔTÆ7Ô~

(Google Meet) ÍÍÍÍÉÉÉÉóóóó
ÍÉóÍÉÅ6,Àzi+-»Ð$k5ë EEYuzkìXtZy

G o o g l e ŠzZb~ÐZq-ì�ÍÉ&41ºé EGEƒF)
(Google (Å�Šw¯CìÔŠzuZÍÉ83ï FGH Hangouts

~ÑõHZzgZkuzk 2017 DÍÉäZÐâga Chat) 

ÅÕ[¤ðZq-zi+-»Ð$k5ë EEYZx$Å̂~ÅˆÔ�

Ñ»gÆn¶XÑõÆñµ6,Zk~Zq- 30 Zkz‰Ü

(Zx$ÔZzgWðZzZö Android ZhgzZ[+)  zd$Zx$ÔZq-
(™g@Æ Suite G (Zx$,áï�XYÎf$) iOS)

nÔÍÉóÅ¼S:]t�Ô
100 /YÎf$Ñ™g@Æn°X»w:

MZyJ-

J-ÔZzg 150 /YÎf$),/™g@Æn:
J-X 250 /YÎf$ZÚ6,Z,̂™g@Æn:

ÍÉ83ï FGHÆ™g@Ã»wÑzq™äÆnÍÉ
Z»ƒ.$Å¢zg]ƒCìZzgY±^™g@Å§bÔÍÉ
Z»ƒ.$zZÑÃðÌYéÆZ0+gÐó»wÑzq™Y
ìXjó»ßVÅÃðHg{æ]7ƒCìXÍÉó
~ÔÆgkge™äÅœªìÔ2™g@ZKZh+

(HD Video) »Z·Zu™Mh�ZzgLLZÝe~zi+-óó
ÃZ7*™Mh�X

((((Cisco webex ;;;;zzzz&&&&44445555½½½½øøøø GGGGEEEEGGGG))))
;z&45½ø GEGZq-Ÿizi+-»Ð$k5ë EEYIwìÔ‰;

~qÝHX 2007 (ä Cisco Systems
bo-.ø

H
)

Z¤/ptŠzu}PÃg'×Æ£«~ÁczsìÔp

100 QÌZk~&zgZ:S:]�XZkÆfg)

Z�ÛZŠJ-jzi+-ÔÂ™Mh�XÔÆnel

(ZbÆfg=g‚ð iOS N*\Zbc*ZhgzàZzgWðZzZö)
qÝÅY$ËìXÔÆZz‡]ÅÃðu7ìXZkÆ
´z{Zk»Ð$k5ë EEYIw~ZKZh+»Z·Zu™äỖ

(‡ì™äÔZzgÔÅgkge8- Chat Room 83ï FGHgzx)

™äÅœªŠø7[ìX

(Zoom) iiiizzzzxxxx
izxZq-å»Ð$k5ë EEY‚V$ìT»ÑZÚ6,Z,̂R
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Æ™g@ÆnZq-6,æj7¿ìXizx»j
ßÍVJ-ÃZK)~æú™äÅZYi]Šê 100 zgjy

J-Ñ»YZh+6,%ŠZgƒMh�Xj 49 ìÔX~Ð
4Åƒ$ËìXZy0*È-VÃŠzg™äÆ 40 )Üs

nizxÆË7zZáöy»ZN[HYYìX)

 ~Ñq-ƒäzZáÔizxZx$ÔZLzd$',Zƒigc*¯y»w

Æfg),áïƒMh�X
ZkÆ´z{ZkIwÆfg)ÑözŠÔÅY$Ë�

ZzgZ¹£òîg6,gkgeHYYìXÔÃplú¯ä

ÆnizxÆ:©»%èÆ_.ZN[Ì™Mh
 �XizxÆ‚BZq-(,ZX�gK»ìXÔ{mîgÐ

(»XXZy_5½3ð GGgK)b Zoom bombing izx')45ë EEE
Y

)

 Ãi™äÆnizxä*¸̧V~¼¢zg~ZŠZx

ZVñ�X
ZzgâgaZzgZ6,s 2019 zi+-»Ð$k5ë EEYvizxäŠc

~Ô~gziZ:izxZEw™äzZßVÅ®ZŠÆ 2020

~Š3c*ŠHìXZkÆ 1 Z°ZŠzÑg7G�Ô‰¦k,
~gziZ:izxZEw™äzZßVÅ®ZŠ 2020 _.Z6,s

�200 (™zV(¶Ô�
ÜsZq-·¬ 30 �) 300

Æ2019 ‚»ZŸ†XZ¤/ZÐŠc 50 (™zh(¶Ôª 20)

(™zh(åÔñZi:™,ÂtØ 1 �) 10 eðÐÔ�
Üs

30 ¸ì
eģV~tgziZ:izxÆ™g@Å®ZŠ~

iiiizzzzxxxxÅÅÅÅ!!!!ggggëëëëgggg%%%%

iiiizzzzxxxxÔÔÔÔ~~~~ggggzzzziiiiZZZZ::::ÑÑÑÑ••••™™™™ääääzzzzZZZZßßßßVVVVÅÅÅÅ®®®®ZZZZŠŠŠŠ
â^:Ñzq~izxäZK©V~LLe~-igkóó

)gziZ:™g@(Å®ZŠ»E+™{Hå&ˆÆZq-šu

~LL-igkóóÅOñLL0*g
&4k5454ø
HGFG

EH
óó)Ñ»(»ÂZEw™Æ

ZkÅZ&b™Š~X

1 ¦¦¦¦kkkk,,,,

zzzzŠŠŠŠHHHHyyyy6666,,,,‚‚‚‚ggggÅÅÅÅZZZZggggŠŠŠŠzzzzÃÃÃÃggggwwwwÅÅÅÅiiiizzzzxxxx))))»»»»ZZZZqqqq----
2020 ††††gggg~~~~ 16 ZZZZhhhh++++,,,,áááá^̂̂̂::::

2 ¦¦¦¦kkkk,,,,
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~Š*Æ¹Ð̃´~Ñu 19 kHZŸ†ƒŠHXÃzeX
eZƒyÅzzÐÓx»gz!*gÔZjwZzg-EgbVz){È
ƒ‰ÔTÅzzÐzi+-»Ð$k5ë EEY»ZEw7g~Š*~(,|
ŠHX@*ëZz6,ŠñƒñeðÐizxzi+-»Ð$k5ë EEYIwÆ
¬@R6,=q»Z0+Zi{ƒ@*ìX

~zŠHy6,‚gÆZgŠzÃgwÆizx)» 2 ¦k,
ÃÂ 22 �Ñð 16 Zq-Zh+,á^Š3c*ŠHìXt)

ƒð¶X

((((Microsoft Teams âââầ̀̀̀zzzz‚‚‚‚ÄÄÄÄ¡¡¡¡))))
tZq-%1oñZ&]Zzg¬zy»PÃgxìX

~Zk» 2018 ~HZzg 2017 ầz‚Åä¡»Z´y
jzgjyÌWŠHÔT~PÃgxÆ9ñZ&]Æ

Z(gZ]šçz£Æ7GYD�XpZkjzgjy

~™g@Å®ZŠZzgšÃbZ:góÅRöözŠg¿ˆ
ìXầz‚Å¡Å¹Ï‡.ÞŠgS:]�X¡

J-Z�ÛZŠ,áïƒMh�pZq-‚B 250 Æzi+-»w~
Ñ»YŠ¬YYìXZk~)ÆZz‡]Åu 9 Üs

]ìX¡»6,·zgjyÔ�
yh+ZYYìÔZk~ 24

J-ƒ$ËìX¡~ 10000D250 Ô~Ñ»Å®ZŠ
)gkge™äÅœªìÔptuzkj7ìX

ÑÄÐiZZ+¡VäZC1ì 5 Z[J-ầz‚Å¡Ã
Zk»ZEw™g„�X 91 µV~Ð 100 ZzgÃgay

J-¡Æ 2020 ÐZ6,s 2017 ầz‚Åä

~Š3c* 3 gziZ:Ãu™g@Z°ZŠzÑg7G�Ô&¦k,
~ầz‚Å¡Æ 2019 ŠHìXZkÆ_.âÞ
�)Šz™zh(¶Ô�âga 20 Ãu™g@Å®ZŠCÙgzi

ÑÄ(J-VˆXZk 40 ™zh 4 �) 44 ~(,|™ 2020

~2020 »ÌŠ4ìXZ6,s 19 ZŸ†~bz~îg6,Ãe
75 ầz‚Åäg7g^H
gziZ:¡Æ™g@Å®ZŠ

ÑÄ(ƒ̂XZk!~Ð(,fƒð™g@ 50 (™zh 7 �)

Å®ZŠÔầz‚Å¡Å¤‰ÜZzgIh+ÏÅ§sZ,ág{

™CìX
)Yg~(

ââââMMMMzzzz‚‚‚‚ÅÅÅÅ¡¡¡¡ÆÆÆÆZZZZEEEEwwww~~~~!!!!ZZZZYYYYwwww

ââââMMMMzzzz‚‚‚‚ÅÅÅÅ¡¡¡¡ÆÆÆÆggggzzzziiiiZZZZ::::ÃÃÃÃuuuu™™™™gggg@@@@ÅÅÅÅ
®®®®ZZZZŠŠŠŠ~~~~ZZZZŸŸŸŸ††††

3 ¦¦¦¦kkkk,,,,
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R,y‰‰‰‰‰R,y‰‰‰‰‰‰R,y‰‰‰‰‰‰R,y‰‰‰‰‰‰ì‰‰‰‰‰‰‰
LL~gZ¯{VÐ!*]™**eSƒVXóóŠzu~

§sÐ¹ŠHX
LLì‰‰‰‰‰‰~gZ¯{yÐ!*]™**eSƒVXóó

Šzu~§sÐ¹ŠHX
LLì‰‰‰‰~gZ¯{y„ƒV‰‰‰‰‰W\Ãy�?óó

LLEZ‹;],]45»å GEHg~ZjwÅ6,±ƒVXW\Å±Å�ÛiZ:
�‚Â,)®)Å¤cìÔ¯k~"ƒlƒ™¤/7,~X
ëäZÐeZËgZ�g™ÅÒ~ŠZ4HìXW\¯gUz;V
ãXóó¯y–ŠHX

gZ¯äz‰ÜŸùK%ZCZjR,!*CÙïÑZzggð
ÇgeyÆ0*keZËgZ�g™ÅÒÅ§sgzZ:ƒZXgz~ô
ÆagZì6,R,Š7:Æ3„äg1»WŠc*XgZ¯
eLå
3„Å¥ÅÃZ0+Zi™ÆòYñ
Zkä
Š¬
R,ŠZ5ZKñR,‚¡ÃLÎg;ìXÑõ!gZ¯
Ãg)7,ZgZ¯ä¹¬b~Æ‚BR,ŠzZßVÐ
ŠgpZ„Å
Zkz‰Üz{¹¢~~ìZkÅeZõ7w
~ik,´`ìp�ÛnÙkZ5¼GgÆa»g7åX

Zkä¹ÔZq-ÂW\R,ŠÆ‡âyÅÜszgi~™gì

Ô̧ZkÐÌ(,Z̀xtì
W\ÅÇh~»‚"5Ò54lç
JGGE®ƒZ

ìZkÐ±h4ý IGŠðZVZzg»âVÃMhŠ¶zZàWzZiòg„
ìX7™r#7‰‰‰‰‰‰‰~W\ÃËßg]~gh7
YW\ZK̈+MÆêx�XW\ÃZKZq-`Å„ìX
pW\»ZjR,HâjwyZ[™g;ìZkÅW\Ã„7
ìXW\ÆZjR,Å(z{WzZiä:¥xÄZ�ÛZŠÃ"

ZEy$+'×ÏZzgf6Úƒ~2™Šc*ƒÇX
gZ¯ä¹5�~#ÅÔA$Z5»Zk
ä¹ÇìW\ÃZjR,áYäÅZYi]ŠêƒVpÀ
W\0*õÎgz9eÑyÆ½Š,A$„W\ÃÇh~Æ
»½Z]zZ:�ÐX

gZ¯(,~ÂÐYyrZ™;]45ÿFHÅ§s
ŠzhZZõ7wî6,ZÐt(×Š{‹c*ŠH
�ÛiZ:ƒl~ìZzg
ZkÐ5YYìXgZ¯ŠzhDƒñeÆ#}àX
z;VZkÅ6,±ZzgZ*ãŠzâVñ�Š‰eZËäWgZx»
tg{Š}™”Š}Š~XgZÃ̄Z*ãäCc*
t`å

uŠgŠZzg6WäÅDe$™CìXW\ZkÅ{§pZ{´`
™zZ�Xt!*]Í™gZ¯Ã(,~ÑqÏƒðz{ÎWÎ
ßvHìw™DƒVÐ?÷)f)ŠZg!*\ìXgZ¯

ß]Z
ÄA-.çG
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ä6,±ZzgZ*ã»]tZŠZHZzg�ÛiZ:ÃyáWc*Xpy
WäÆ&eg]ˆ„�ÛiZ:ÅË™äÐXZÐ
”h+uŠgŠ<ÍZ?ØÔ…Zzg"ƒÙÆŠzg}7,äÑXeZË
Ðg�q™ä6,ZkäŠz!*g{ZÐZõ7w~ŠZ4™1X

Z[ÂgZ¯ZzgÎ:ŠzâV<ÍZ‰XÎ:äZLxVÐ
¹LLŠ¶ÇƒV¯y™ÆZ1ZzgZòÃ)ZkX�ÛiZ:ZKŠZŠ~

ZzgŠZŠZŠzâVÐ¹‹ƒðìXóó
ŠzâVŠZŠZŠZŠ~7CÅFg~Å¸0*™"u

ƒ‰àV™ŠzâVZõ7wãX�ÛiZ:ZLŠZŠZZ1Ðf™
Šk,J-gzCg„XgzDgzDZkä¹ŠZŠZZ1Z[~ŒV

7gƒVÏXW\=ZL‚BÇƒVá¾~ÇƒVÆ
ZjßV~„7,ðVÏXŒV÷ZŠw¹<ÍZ@*ìX

;VX;VX?ÇƒYƒÔë»ZL‚Bá
áÐXŠZŠZZ1ÎWÑ`ÆZkŠgzùDiŠ{ƒYä
ÅzzÐWyHì?�ÛiZ:ÅFg~Åz�;]CD~eZË
Ì**»xgìXpZk!*gZkä”Š¶~¢~7ÅX

Zõ7wÆ6,jyâjw~�ÛiZ:ÅË!~Ð’ÐX
Š}ŠyŠZŠZZ1�ÛiZ:Æ‚ByWñÂZ7BŠk,:Ð

�ÛiZ:ÅFg~»gZiHìXgZ¯»*!*Ç̈vuåX
vuÐ¦/gäzZàñR,Çh-V»ØgÔ!;gyÅWzZiÔ7,zk
ÐWäzZà;ðÃðZg-Å»âVÃMhŠ¶zZàWzZizVÅ

zzÐy»CÙ�ÛŠZzœWzZi~!*]™@*åXŒVJ-
§sc*
EiŠÙz‰ÜKz~ÅWzZiÌZzœg¿YC¶X

gZ]Æ3ä6,ŠZŠZZ1äZKÉÃ#¥™Æ¹
LL‚Î:»ZˆkÌì?ä*¹Vá1ìn
vu6,ñR,Çh-VÅ!WzZiÎ@*gWCgSìX!*izÐWä
zZà;ðÃðZg-ÅWzZivg}À}ŠðäÅáÔ

¤/ZðgÔ—ÔzÃx˜z){ÅWzZi,?ƒÅ�®)6,
yZ[ZW,Z]eZwg„�X�ÛiZ:ÅFg~ÅzzÌ=tØg„
4ìX

LLZ1H™,ÔZkà~ZK%è»kyN¹
Â»xìXóóÎ:ä¹X

;VtÂìXpÁZiÁØgÁ™äÆ§jÂ
Z(gKYMh�XóóŠZŠZZ1ä¹X

LL;VZ1ZÏìwÐ~ä7,zÍÐ!*]Å¶
1ZrVä=“‚�Z[Š}Šc*åXøgZyëZLy
~¼Ì™,XW\ÃyƒD�gz1zZáXóóÎ:ä
¹X

LLZYÔÀ~ZyßÍVÐ!*]™zVÇXóóŠZŠZZ1
1áX

;BŠðDƒñŠZŠ~ZòÍc*ƒN:
LLW\ÌH”VÅÏ!*'™D�XLLHØg

Ð6WD�?uŠgŠƒ@*ì?"ƒÙWCì?óó
ŠZŠZZ1LŠZŠ~ZòÅÔ7™D¸X1ZÏz‰Ü

ZrVä{ñlgxoƒ7ŒXZ,Vä¹:
LLgZ¯ÅZâV!ØgÃ?Á#ÖõÔZkÐZyƒ

Æ´z{¤6,bÌ(,kìÔmmZ6Zzg"pZ!ÅDe$
ƒCìÔpyŠzgZyÔŠwÅŠPÁÔc*ŠŠZ“ZzgŠâ©&¢A
OW,ƒCìÔ6,jyâjw~Ãð»xW\ÎW‚ãÐ
™$Ë�ÔØg~7™‰Xóó

LLZzð‰‰‰‰‰‰‰t!*]ìXóóŠZŠ~Zòä¹‰‰‰‰‰LLÂt
,áŠ~Ò{~ZÚµƒ@*ìÔ_ÔÑƒeZ$ZzgeðwÓÚ
ƒC�ZkÐÂ¼7ƒ@*Xóó

LLH?äZ,ñ́V6,‰Zz‡]±YVc*ŠbV
Å"ƒlƒDƒñ7Š¬?óóŠZŠZZ11áX
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LL;V!Š¬ÂìXÂHZkÅzzÌØ̧gìXóó
ŠZŠ~Zò1BX

LLG‰‰‰‰‰‰óó
LLZzƒ!Zzgøg~®ZÑNŠ~ÂŠdZÏÃëX

È]ÔZzg6,»ZW,ƒŠHÔYŠzƒŠHÔËä™Šc*Zzg:¥xÁÁ
!*ÂVÐâZiD�XóóŠZŠ~Zò1BX

LLZzgZò!z{�ZL7,z±VÆŒVÇƒV~
gZ]gZ]½ÑƒeZ$6,~ŠZzg=CY¤/yƒ@*ìH}.Z
ZÏÐplƒ@*ìXóóÎ:ä¹XLLZ¤/ßvèIgÈVÃ
{ñÙÐZ�xŠ,ÂØgÅWßŠÏÐXYYìXóó

gZñ»»ŠZŠZZ1Æp{ŠxÌŠ,pZy6,3ä
~Ñq-¸XZrVä¹:

LL!!YW\ßv¹Šk,ÐZgÅc™gì
�XWyØgë£�?HZK̈yÇ**:•?Ì:•?
=Ô}ðÔ*g»O**Â¯ìXóó

LL’gZñXóóŠZŠZZ11áXLLz{ÓxWzZi,�
øg}»âVÃ?¥x:ƒVÔØgBC�XZq-¿�
ñu»Š−ZŠ{ƒÔ‚iÅWzZiZkÆaä]»:Lƒ$Ë
ìXpŠzuZ¿�ñuÆgñiÐzZ�:ƒÔZÐ
‚izVÅWzZipÙ½7™CZzgz{ØgÆi%}~WC
ìXZkaWzZizVÃå‡1~gppÅÃÒ™**ecX
WzZiÅ!*‡°{Ø,�W:~ß$ÒûƒYC�ÔØgBC
�Xóó

gZñ»»1áXLLp!*ƒY!ZK̈yWyXWzZi•
ZzgØg6,‡10*ñÌÂù?óó

LLWzZiÃe+âÆeä6,**í�XZÐ
Ðic*Š{ÅWzZiøg~¡6,Zi dB60 ë�X dB

ƒC dB 20 Ð15 ZW,Z]7eZrX¬x1wewÅWzZi

 85 ƒCìX dB 100 ÔñR,Æ;gyÅWzZi dB85 ìX
ÆWk0*kÅÎ@*gWzZi,x¾Z6aZ™Šî dB 

�XñR,Çh-VÔegwáÔ—Ô¤/ZðgÀ}ŠðäÅá
~‚"5Ò54lç

JGGEÑƒäeÂX¼Z²Å545ëGHE
Y

âŠ}WD��WzZiÃ!*CÙå3ÐgzÈ (Insulating)

�XZkaZhvÅÁWzZizZàZâYyh+ãeÂXóóŠZŠZ1
1áX

gZ¯ä¹XLLZâYyh+ä~øgZ$©wî EG
0Ãb

X**ƒ@*ìXóó
LLbX**ÂZh!*]ìXóóŠZŠZZ11áX

LLpÁ7ÅSQq,7yh+ãe’XW`
À†»^)“ìXZka¾wƒâg~Ð

ZhZzg“ƒq,yh+ãecXZÏaŒÛWy0*u
~ÌZzœWzZiÅè#ÖWðìXœ%yÅZL

ææææøøøøÆÆÆÆ³³³³³³³³––––öööö³³³³³³³³ààààûûûûÚÚÚÚôôôô³³³³àààà‘‘‘‘øøøø³³³³ççççiiiiôôôôÔÔÔÔøøøø½½½½]]]]ôôôôáááá$$$$ dWÃ»œ~ì:
 (21D2D43) ]]]]øøøøÞÞÞÞ³³³³ÓÓÓÓøøøø³³³³‚‚‚‚øøøø]]]]ŸŸŸŸøøøø‘‘‘‘ûûûû³³³³ççççøøøø]]]]llllôôôôÖÖÖÖøøøø³³³³’’’’øøøøççççûûûûllllöööö]]]]ÖÖÖÖöööövvvvøøøøÛÛÛÛôôôônnnnûûûû††††

LLZzgZKWzZiÃ-H™
ƒWzZiÐ',~WzZi
¢ñÅìXóóŒÛWyäØgÃß]Z

ÄA-.çG¹ìX
LL;VZ1!!*]’AÌå-WzZi~™ã

ecX1ZLyÆâjwÅzzÐ=W~~ÌZzœ
WzZiÐ1%Å¬Š]ƒ̂ìZzg‰Zz‡]Â=ZÏzz

Ð(,~ÑqÏƒCìXóó
LL;Vt9ì¬Š]Zq-!*gß7,YñÂÂÐ
g¦ìXóóŠZŠZZ11áX

Ñã6,gZ]Å!*]’A»»°ZW,åXð~z{
**Å̧ö6,{ñl**™̧g;åX™sªCÙå
z{¼Îag;
ìXŠZŠ~ZòäƒÐ¬Zk!*]ÃCkHX
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LLYVgCvgZYÌZY7ìXóó
LL7ŠZŠ~Zò!÷~Ë!*ÇÇìXóó
LLQHÎagìƒXóóŠZŠZZ11áX
LLÎagìƒVÐŠZŠ~ZòWˆ�XZjw

YN
:YNXóóÎ:ä¹X
LLŠÚ?'aÆú7,YCƒXóó
ŠZŠ~Zòä¹XLLW`Z¤/z{Zjw7ŠH
ÂHª#ÖWYñÏXóó
LL7ŠZŠ~Zò!W`~Zjw¢zg
YƒVÇXóó
LLŠd÷ZÑãH™ŠZgƒŠHìX
¬~ŒVWC¶Âz{Zjw:YäÅ
¡™@*åÔW`pŠZjwYäÃÈg;
ìXóó

LL7ÔŠZŠ~Zòt!*]7ìX�ÛiZ:äge
ge�Z[Šc*X

LLQH!*]ì?óó
LLŠgZÝgZ]Å!*]’A»¹ñZŠZyÆ0*k
¦ƒŠHìXZLŠz2V6,ZKÔ»ö)**eT
ƒVÐXóó

ÑãäƒÅWçX™�ÛiZ:Ã$Âî NOŠ3c*&ŠZŠZ
Z1äŠN1X

LL7ÑãÔ7X',~!*]ìXóó
LL7ŠZŠZZ1!Z8å÷}!*g}~Zy¦S

!*'™CgS�Xóó
z{ŠZŠ~ZòW\ÃH9�XLL7,~Â9~‰‰‰‰óó
LL7,~Â7,~X÷~Zq-N*7-9~XóóŠZŠ~Zòä

�Z[Šc*X
LLŠddW¬x1wew~Ì

${-
÷

E
GzZg%Í`

õzg}ZEw™**ecXóóŠZŠZZ11áXLL?ZkÆ
$+á'W[¿t–�!5ÂîGYUŠ̄bŠZg~Ôc*Lðp[ò
ÙÁcZÈ0*g‚gZ‰õzg}ÌZEw™MhƒXZY

Ñã?ZjwÅ»g~™zZzg!*izzZá
ZòƒVÂZyÐ¼6+Cé X

Eg}ŠZŠZZ1W\
ÐNeT�Xóó

ÑãäzZ:W™Z:qŠ~

ZâgZòË¶yÆ‚BÆ�Zzg
W\Å=pWzg~Æ³�X

ŠZŠZZ1Æî6,ZâgZg¶y
ä9}ƒ™Zy»ZLwHXZâgä

ZL¶y»¬gsŠZŠZZ1Ð™Zc*
t
ZyÆœ/yeZËZ™Zx�ZzgŒV|à

Zõ7w~R,Zcƒ™Wñ�XŠZŠZZ1äÌZC¬gs™Zc*

z{�.»ÒÆ6,±ÆÇ}Ð§zlƒ™ZLW!*ð

zí~j-$5+k,�XSŠOQŠOÅ!*ÂVÆˆŠZŠZZ1¢„
ZLÈÅ!*ÂV6,W‰XZrVäeZËÃCc*
ØgÐ
ZyÅ7C¾§bOW,ƒðX

eZËäŠZŠZZ1Å@*G™DƒñCc*
ØgZK̈ã
¡6,¹',}ZW,Z]eZmìX

ŠZŠZZ1ä7Y:LL}óó
LL}t
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B@*ìXt¹! ACOUSTIC TRAUMA ZW,X
WzZiÅzzÐ»y»6,Š{OYäÅzzÐƒ@*ìXóó

LLZYWzZiÅWßŠÏÆZzgH',}ZW,Z]7,D
�XóóŠZŠZZ1ä7YX

YâgzV6,Š!*]™äÐt!*]ÌªCÙƒC
ÅÎ@*gWzZiÐZy~®Òn.çHzwÅlZg(,| dB ì
‰‰‰‰‰

YCìXtÌ¥xƒZì
z{ßv�Î@*gWzZizV~ZC
»xZ�xŠï�ZyÆ»x™äÅ&¢AÁƒYCìX
z{¢',Z’ƒYD�XŠwÅŠPÁ!ƒYCì�
¤6,bZzgŠwÅFg-V»:LìX{ñÙÂZ**ðÆ¦
™ä»fg=ìXic*Š{1%zZÑZKÂZ**ðÃ"YZEw
™@*ìXZkÂZ**ðÃz{Šzu}íÆ»ñV~ZEw™Y
ìX

ÓxßvìÅáÀÐeZË™r#Å!*'
FggìXeZË™r#ä'×h+Cc*
¹!WzZiÐ¡

OW,ƒ@*ìXpyÅ (NERVOUS SYSTM) Âx
**1VZÏÂxÆ@*,ƒCì!WzZiÅzzÐz{ic*Š{i

( V A S O YC�XZÐ?Z˜b~
ë�Xt!*]qªpZ[~ CONSTRICTION)

Ìƒ$ËìXdR,~¼ŠzŠÐ{g`ƒäzZÑ;gñy
py~,áïƒY@*ìZkÐf6ÚƒÔ<ÍZ?Ø (ACTH)

ƒYCìXóó (NERVOUSNESS) ZzgZ¡!$zg~
eZËÅ!*]Í™HZâgZq-Šx1w7,,X~

ÂWzZiÃ¹©àqŠ¶ÔtÂ¹ç**uìXóó
LL;V¹ç**uZzgZÐ‡1~ǵZ•ð¢zg~
ìXóóeZËä¹X

LLÇì~ZzgW\ZLyÐWzZizVÃ7
å3Š,ÐXÁWzZiÐgi+-_gkgeONÐX1

ŠzuzVÃH™,?tvuÐWäzZáØg»H™,?tÂ
yÆ…6,.y™D�XóóZâgä¹X

LLŠ¶Zk»W‚y§itì
W\ƒ7g~
¯NXóó (ECO CLUB) »ßãÆßvï™Zq-Zr'

ŠZŠZZ1ä?m,7ÅXLLWzZiÅWßŠÏÆv**]ßÍVÃ
CNeZË™r#»)Zk~™zZNXŠzu~!*]vuÅ
§sÐWäzZáØgÃÁ™äÆa»ßãÆegzV

ŹN‰‰‰‰‰óó (BUFFER ZONE) §suÃÝ
LLtuÃÝHƒ@*ì?óóZâgä7YX
LLuÃÝëQÐ}Ð�W\Å»ßãZzgvu

ÆŠgxyqbƒ™WzZiÅWßŠÏÃÁ™}Xóó
ZâgªZyƒ™XLLt¾qÅµƒÏ?óó
ŠZŠZZ1—ZDƒñXLLW\ZK»ßãÆegzV

§s7Š}ÎŠ,XZyÅ™«™,Xt7Š}(,}ƒ™
‘izy»»x™,ÐZzgWzZiÅWßŠÏÃÁ™,ÐXYèd
7Š}WzZiÅØzVÃ_.[™D�Xóó
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(åÔ Galileo Galilei
¯Ò5Ò3ð GGÔT»**x̄Ò5Ò3ð GG¯Ò5ÐöG)       

].h+‚b»!*ãÑgHY@*ìXZkÐc*{7'ec

¯Ò5Ò3ð GGÐ¬Š*~Šv**ñg‚bŠZy7ƒ¦/g}Ô̧
YètZ%|ÆÜsìÔÉZkÒy»Èt{M

¯Ò5Ò3ð GGª¿åTä‚bÃ].h+‡̈~eJÑX‚³
§jÆuŠzŠ³KZzgZyÐi»x1X‚³’k,zV
Æ™»*Z0+ZiZXŠÅZ�¬xûÔ(Zzg	ƒZåXZkÅ
>]Z+�XÃ7,|™ñ�Š{iâä»Zq-‡g~-V
Ck™@*ì‰z{�,œ~ÅÃðÂ[7,|g;ìX

¯Ò5Ò3ð GG»‚waZöZzg‚ÁzÃ]ŠzâV@*g]ZÌ
Æqï�XZkÅzÑŠ]T‚w~ƒðZÏ‚w~

JùaZƒZXZkÒpÐ‚bŠZȳÒ5Ò3ð GGZzgegZâógJù
ŠzâVë)¸X̄Ò5Ò3ð GGäT‚wzÃ]0*ðQÏ‚w~

EHÅzÑŠ]ƒðX

(**òzZµì�̄Ò5Ò3ð GG»%i1xìX Pisa ZO~Zq-à#O)
YÃ¬ÝZgzZbÐ˜ÈW[zÉ 1564 BâÞ 15 DZkä

(jg÷ Vincenzio ~Šxg3åXZk»!*\zy×i-)
Ægƒ‚ÆZq-Š*{0+ZyÐmg‚råÔTÆÁz,
aŠ{Z�ÛZŠëœ-V~ZkàÆqÁg{`¸X

pzy×i-Æiâä!è~ZkÆ{0+ZyÅ
6,ZãzY>Ø»ƒ_¶Xz{Z~¾CÙñ»gZ̧zgZkD6,Zk
Åó{¹	~¶XOçZkäŠ*Zzg].h+ñuÆ

Y~Zq-£g~Â[,áùÅ¶Xz{œ~ 1581 ÄZyÐ
ZâZhO@*å
ÃðZzg¿Zk{~Zk»ëu:åXz{
ÑHZzg-**ãi!*3Y}åZzggc*èÐÌŠw8o-ö FFg‚r
åX

(22 )mX **ñgf!‚0ZV
¯̄̄̄ÒÒÒÒ5555ÒÒÒÒ3333ðððð GGGGGGGḠ̄̄̄ÒÒÒÒ5555ÐÐÐÐööööGGGG

(Galileo Galilei)

÷Z_
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LL�ßvË!*]Æo]~ÜsŠâÆZ̧Zw6,
Z®g™D�ZzgpŠŠ/zx@{Zzg̈gz„»–gZ7feÔz{
Šg„}òJ-î~ZÒZz‡]Šð»3YD�Xóó

Z(¥xƒ@*ì
̄Ò5Ò3ð GGäZL!*\ÆZk¸wÃ
ZLaÄgZ{¯1åZzgz{/½Zk6,»Èg;Xzy×i-

Æ‚]a¸X̄Ò5Ò3ð GGQy~ƒÐ(,ZåX
zy×i-Š*ŠZg~ÆÒpÐÃð»x[ZK̈y:

åXz{ZÒŠzu}àzV~gzi~Åˆl~u¤/ŠZVgLZzg
Z#ZkÆ0*k¼g¶:Z0+ZiƒYCÂz{

ZÐZKç~”VÆ0*kŸŠêXLL
z{ZyÆŠÚ#O~¦/Zg~ZzgŒVÆ
£òægÎV~â“zpZ0+ÅZ¦ZŠÅ
àðX

Z#̄Ò5Ò3ð GG!*g{‚w»ƒZÂZkäjg÷
ÆŒÛd$Zq-{Õ{Ð1Zjw~
ŠZ¼1XŒVZkä|ÇVÅèI
ÂÁ7,³Zzg‚B„ÑHZzg-**ã

ZŠÒ]ÆŠgkaXZkÆZ‚E+{ZkÅ1‰ÜÆ2s
Z̧zgZkÅ½Æ!*g}~ZkÆy~Zhg7g›¬
¸XZyÅgZñt¶
Zk±ÆÃ0*Šg~¯**ecXp̄Ò5Ò3ð GG»
!*\ZkcÃI:™@*åZk»ZgZŠ{̄Ò5Ò3ð GGÃ̂g]~eZ%»
åXZ·tÐægÐÆªxÆŠzgZy~̄Ò5Ò3ð GG6,gg»”h+
úƒZXZkÆ!*\ÃZ:qŠ~ˆÂz{ZÐyáWc*XFâ{
Æˆ̄Ò5Ò3ð GGÅ¡yZ[ƒ̂XZkÆ!*\ÆaL�ZÐ
0*Šg-VÆ‰ÐZV**eLåÔFg~»¯¯c*·:;B
WŠHXZkäŠz!*g{̄Ò5Ò3ð GGÃZkægÐ75X

¯Ò5Ò3ð GG~±¸„Ð)©àQ3Zzgf;-$Æ
WU*gúc*V¸XZÐZq,¯ä»¹ØtåZzgZkÅ
µƒð¸ZâY»g~¤/ò»Zq-ZY%:7™C‰Xz{
œ~¹+{O@*åZzgt'g]Zkä!*\ÐzgP~
0*ð¶Xqg~~ZÐ(,Z�åZzgz{.e$+{nÅ¦k,,
¯c*™@*åX

â�Zã~̄Ò5Ò3ð GGÃ,á²~»¹ØtåXZÐÑHÆ
**ñgÄZY»¯xc*ŠåXtZq-Ð!*]ì

Zkx‚bŠZyäàÅdZ»z~
~ZC�ª¼Šc*åZk»ñçqÃð
‚³X:åÔÉz{�gÑH,á²ŠZ…
Å,á²~6,q-ÃH:û{åX

zy×i-XZ#̄Ò5Ò3ð GGÃ‚bZzgZŠ[»
30*c*ÂZÐ̂g]~eZ%»ìwF,u
™Šc*XZk1hññ»gäi0+Ï~
(,~̂™,3ð‰ZzgiâäÆ¹Ð

Ýz�ÛZiŠA¸XZkaz{̄Ò5Ò3ð GGÅ½Z,eKÚ6,eZÜ
eLåTÐZkÃâàWÎŠÏÔà]ZzgŠzªqÝƒZzg
ZkÃi0+Ï~âà6,.EVÐŠzeg:ƒ**7,}X¥»&
ZyÓxS:]»qïåXZk~à]Ì¶ZzgŠzªÌX
ZkāÒ5Ò3ð GGÆ!*\äZkÆa¥Æc»ZN[H
ZzgZkÑÆaZkÃ#OÆzp»Ò~ŠZ4™ZŠc*X

Y»zZ§ìXŠZ¾Æz‰ǕÒ5Ò3ð GGÅ/,{‚wÅ 1581t
¶XZkÆ!*\ä(,~ÃÒÅ
̄Ò5Ò3ð GGÃu»g~znï
YñptÃÒ»x!Ðë)g:ƒmX#O~ZkÆ
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Zc*x(,~ßŠ4~¬ƒgì¸ÔZkaZkäjg÷~
Yä»êHXpz;VÌZkÅâàqª‡O:mX
¯Ò5Ò3ð GG#OÆzp»Ò~½0*g;åpZ#"gziÇg~
Zzg¾"$Æ!*)̄zy×i-ÆāÒ5Ò3ð GGÆ(ZyZY]
',ŠZ“™****eƒŠHÂZkä!*ŠÁ**pZ3̄Ò5Ò3ð GGÃ»ÒÐZV
1ZzgZÐZL0*kjg÷~š1X̄Ò5Ò3ð GGäZk»Ò~
7g}eg‚w¦/Zg}¸XZ¤/ZÐ'×h+Šz‚wz;V½
qÝ™ä»ñµïY@*Âz{Zq-ReZË0Y@*Ôpâà
z‚bÅ¶Æ!*)̄ZÐZK?½Ãe¤/~a%ZŠðgZ
gh**7,ZX

»ÒÆªxÆŠzgZy~̄Ò5Ò3ð GGÃcZzgoø{
Ð{mŠw8o-ö FF¶XZkiâä~¬xgzZ`tå
¥
.e${ñÙÆ‚BZL6,zWzVÆ¼Fg¸ZzgË
qª~ÌZKi!*y:Ås¸XÃð!*]ZyÅ™~
Wñc*:WñÃðNZ79¥xƒc*ßóZyÆai!*y
ÅÜc*w½Z‹Zn̈6,Ñ**ÎZŠ[åXp̄Ò5Ò3ð GGäZk
gzZ`ÃÂhŠc*XZÐZ#Ãð!*]ZÆÆÜs¥xƒC
Âz{¯gUZkÆÜsZL“u7™ŠêZzgZÒZL
6,zWzVÆ‚Bc™äÐÌ!*i:W@*XZkÆZ‚E+{
ZkÇÅ¬xgzlÆ_.ZgTÃZ*›»ïâ…¸ZzgZÒ

ç5]~ZkÆZ̧ZwÃ-Æîg6,7™D¸X
¯Ò5Ò3ð GGZgTÅ³]™@*åZzgZk»**x7g}Z;ZxÐ©8åÔ

pz{ZkÆZ̧ZwÃCÙçA~w½Wyâ+Æa»g
:åXZk»tgztZkÆZ‚E+{ZzgŠv¥Ð¹ZåÔ
OçZrVäZk»**xLL×ZßóógÄŠc*åXpZ4
LL×zVóó~z{„zÃÆZkZz[ÅãCŠgÄg;å�WÐ

™̂‚bÅF,¹»fg=“WzZÑåXŠgZÝZkätWiZŠ~
ìwZL!*\ÐzgPÆîg6,0*ð¶X

-Eg;~z{ZÌJ-¤̈D„å
Zkä‚b
~ZK«Šgc*ÄÅ�HzÝÆ!*g}~¶XQkz‰ÜZk
Å/ZVg{‚wÅ¶Xz{Šzu}¥Æ‚B¤/ZÆ(,}
;w~´ƒZ„CÙ0*Šg~»)Íg;åÔp|~Zk»
f‚¿Æ‚B\ƒñ–ÆÑÑƒ»x@{™ä
~̂zsåXZ#¼»ƒŠHZzgƒßv−‰Â̄Ò5Ò3ð GG¼
²áÆa;w~´g{ŠHXZkäZq-±6,9}ƒ™

–Ãhc*TÐZk»ÑÑƒ»Ã,Z#Áƒ@*ìÂ–Å
gëgÌÁƒCìÔpZ#tÃ,ic*Š{™Šc*Y@*ìÂZkÅ
gëg(,|YCìXZkÐ̄Ò5Ò3ð GGätŠg„³ïÑ
–Æ
Ñ%»z‰ÜZq-xÚÐT6,ÑÑƒÆÁc*ic*Š{™ä
»êHXZkäŠJÐÆ‚BZq-Í!!*0+JZzg‚ÃZq-

œÆ‚B\dŠc*XQZÐ−‚ÑÑƒÑŠc*ZzgÑÑƒÆz‰Ü
»£¨ZKqÅgëgÆ‚B™**ÑzqHXZ¤/ÑÑƒ»t
z‰ÜZkÅ"3ú

EEEÅ¢[Æz‰ÜÐic*Š{ƒ@*Âz{ŠJÐÅ
MðÁ™ŠêXZ¤/ÑÑƒ»tz‰ÜÁƒ@*Âz{ŠJÐÅMðic*Š{
™ŠêXZ(™D™DWy»gZkäHz@ÆÑÑƒÆ
²áÃZKqÅ¢[Æ²áÆÐ',Z',™1XZ[z{
Š"ÆŠzgZy~ÍáÆÑÑƒÃLMZzgLgN*
™ŠêXpŠzâVßgÂV~ZkÆÑÑƒ»²QqÅ¢[
Æ²áÆ',Z',gLXZk§bz{ª¿åTäHz@
Æ0t�g‡âyŠgc*Ä¡½5é E

G
ZkÆÑÑƒ»²QZq-
xÚìT6,ÑÑƒÅMðZzggN*ð»ZW,7ƒ@*X

¯Ò5Ò3ð GGäHz@Æ0tŠgc*ÄZ,z‰Ü~ÅZ#ZkÅ
z{-Eg;~¥»¤̈DåX /¡ZVg{‚wÅ¶Zzg

)Yg~(
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Zyx‹~ÐZq-.e$ŠN™ŠZg»eZâ
Y(»ìXtËTgÌÑZÄÆ£g6, 1576 Y@*1501)

7gZ7ZF,@*X»geZâ�
Zq-�Zg~åÔÑZ[»g(åZzg:
YäHHåÔZkDÆH~ù¤/ëgƒŠHZkÅ@*gõ~
ÃðzZãc7QXpt¢Ð¹YYì
z{ZK
gzi%{Åi0+Ï~gc*è6,»x™äÐ¬e^ÆÑZ[
¥åXZk»Iå
Z¤/z{ÑZ[:#/õ FGÂZÐZC**xÌc*Š7
gLXZO»g&zZÑtWzZg{'×Z`LLgc*èŠZyóóš»fFåX
˜Vi0+Ï»Zq-UZkÅÑZ[âÙZzg�ZYìÔz�ŠzuZ
UDgc*èÅ²[Zzgy~@*gõ6,	~ÃìXz{š»Zßw
IåX|CÙqw~Jw™@*åZzgìÐ:H@*åX

Zq-âCÙ�Zg~Å§böÆCÙgñiÐzZ�åXZkÅ¸
&&,áh+ZkÆZd0*ñÆgc*èŠZy“W~æŠÇg
U*"$ƒNXz{“{5ÿ

EOGZK̈yåTäZq-ŠiZkd->î IEX6,

Zk»�ZY~$åO£.ÞZkÆ‚BŠð
™g;ìÔe¸âg™Zk
»Çw»^eZÑX

ZkÆdWäpŠZL!*\Æyag~ÅZzgZK
ç~ÃâgeZ%Æ̀x~ã`ŠHXi0+ÏÆZk@*gq-U
Æ‚B‚B»geZâgc*èÅZ~ZdŠgZÅ"LLZgk

»'ÌìXZkÂ[~Zk (Ars Magna) !5½5é G
YE

ä²[ZrZYÆZßßVÃ$½š-öE)zZÂVÆiÆa
ZEwHZzg/ìxÅ$½š-öE)zZÂVÅ¤/z\È~Ã‚t
gnpƒñ.e$¤/ZVŠg»xHìX$½š-öE)zZÂVÆi
ÆaZkÅãCŠ~2Áz,z„ì�²[gc*èŠZâV
Æ;VÙ¶XZq-%$™ö EO)zZ]»i¾§b»ƒÇ?
ªz{i)c*Šgì
CÙ%$™ö EO)zZ]ÆiŠzZ°ZŠƒD�(
ÇZ°ZŠƒVÐÔ¦gZCZ°ZŠƒVÐc*ŠzâVZ°ZŠZq-„
ƒVÐ?²[gc*èŠZyZzgZyÐ¬y~gc*èŠZy
%¹)zZÂVÆ0tY…¸
Zq-%$™ö EO)zZ]Z¤/
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