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YäzZà»gzVÔñR,‚eVZzgZjR,zVÐvÃVÃ½
Šc*ZzgƒZÃZyÐ{g`ƒäzZàuVZzgŠðNÐ
1Í™Šc*X‰‰W!*Šc*V(,³ZyÓxqzV~ZŸ†
ƒ@*ŠHX¤/ŠzâZb~‡ìƒäzZà1-VZzg‹‹~
½zZá»g{âVäøg~pÎZgƒZÃ**pÎZg¯ä
~½7g™ŠZgZŠZHX

âœ}ZzgÂZ**ðÆŠgxy(,ZáZiyZzg"ģ
ìXÎg`ÅÂZ**ðCÙ}7ŠzVÅæŠÐâœ})Z**`Ô
VÔÇ~z){(~psƒCìZzgZÏâœ}Ã°™ë

ZLnÔZKÇh-VZzg»g{âVÆnÂZ**ðqÝ
™D�Xøg}Ÿ~½Z¹ƒ™øg}ŸÃÂZ**ð

(CO2) �ÛZë™CìZzg™Æîg6,»g0eZðW‚à
’{g`™CìXyzV~Z#ëZgï°™eì

z{Ç~ÔÃ́ÔÍ',ƒc*Q’ÔZL»x™D�ÂZkW

Æ¿~Ì™{g`ƒC�XƒÐÁŠðZVƒ
~ZzgƒÐic*Š{ (LPG) ÐL™sóZgïª’

ŠðZVZzg™ƒÐic*Š{ûZgï)Í',ÔÃ́
z){(Ð{g`ƒC�XZÏ§b»g{âVZzg1-V
~WzZÑZgïZzgøg~Çh-V~WzZÑðzwc*

em,wÌŠðZVZzgF§bÅiCÙ~™{g`™@*ìX
em,wÐic*Š{ç**uZlxÅ™Zzgic*Š{lZg~
{g`ƒC�Z=em,wÅÇh~âjwÃic*Š{vyàC

Ô»g0ñâ (CO2) ìXt™»g0eZðW‚à

Ô**>zXÆW‚à{mîgÐ ( C O ) W‚à
Ô�eZðW‚à ( N O 2 ) **>zXeZðW‚à

(CH4=Methane) Ô
$4-£4è GGGE (Cl2) Ô³g+ (SO2)

6,ŒƒC�XCÙY0+ZgÅi0+ÏÃ‡ìzŠZìgppÆ
ÔZzgWx (N2) n�cz�Š~Wð¶Q›**>zX

ƒÐic*Š{lZg~Zzgðh~lZg~»g0eZð

J]ñrŠ8

‚‚‚‚ŠŠŠŠ{{{{ZZZZ3333]]]],,,,zzzz¢¢¢¢aaaa
(Simple Spirometer)

eeeeOOOOZZZZ3333]]]],,,,zzzz¢¢¢¢aaaa
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Zz‘NhzV6,˜VW!*Š~:ƒc*Í]~�ZK̈ã
W!*Š-VÐŠzgƒVc*Qy‚ÖV6,˜VZK̈yZK
',!*Š-VÆ‚B:àƒc*QQyf!̃´˜VßÍV
Ãë»ÅgzDìÔ$4lç GOWCìXZK̈ãCd$»g-V
)XÃëF,ªCu¤/ñV»**xŠï�(ÅzzÐƒZ
~	áïƒäzZàèÃg{!*Ñµ4h4ø

Y
GGZzgŠðZVCÙY0+ZgÅ

¡zsäÆnW`ç{ìX»g0Æ¹¶
¶f¨Z]Z#ZgïÆWÆË~{g`ƒä

zZàuVÆŠzl6,c~{g`ƒD�ÂQkÃë
ŠðZVë�X»g0c*»ßõ)³õ(Æt¶fgZ]
˜VYD�QkR6,òYD�ZÏnW\Å

Çh~»ŠðZVT0*U$Ð!*CÙÀ_ìQkÆegzV
)ƒZMìX!*zgc{âV (Soot) §s¸³õ

~aÛÆZz6,Å¿Zzg¤/Šz7ÅŠ-Zg,»àÃ
WC�XŠN!*]tì�tƒÂg}ZKW\V
ÐŠN™ÌëLt7Î!�tŠðZVZ#øg~
‚÷Æ‚BZ0+gYñÇÂøg~‚÷Å**CVZzg

mJñÇXë9sV (Soot) µzV~t»´
~W\VŠAíç3�Xrf$ÔÚ~Ô8ªîGOÌ8™
ŠðZVZ0+g½D�Ô!*zgc{äÆŠðN~øg}

yzVÅúg'ZK¡Y(�ZzgÇh-VÆŠðN
~ëtÎa™gT��ëà~gT�˜VÅ
vÃV6,!z‰ÜZâZqzZlxÅ™CÇhc*VŠzhC

J]ñrŠ8



�XëtÈwYD��t™CÇhc*V:YäÄ
yzVÆlZr¯ÿ

N
™C�tÄuzV6,CWš

eZr�X

ññññ]]]]ÆÆÆÆ6666ÉÉÉÉ
Zkz‰Üøg}o»ÃðàZ(7ìT~g


(Alergy) zZßVÅZÒe$Ë:Ë‚÷Å1c*Z°Y
ÅDg:ƒX$+¬Å!*]tì�‰1]~Z{øgZzc*

Sy̧zV6,Âz7ŠêXƒZðÑÄÅzzÐƒäzZà‚÷

ÅFgc*VÔXÆWÐZ[Š%î OÌ©àFg~4ìÔ"
�’̃g„�X*‚̧w-Eg;WszZdÅZq-ï

(G lo b a l  Bu r d e n  o f LLFg-V»¬@1úóó
~‚÷ÅFgc*V$ 2017 Æ_. Disease) 

Fg-VÅz„~�Šz?‰XSy~$F,+Fg~
~âÑÄ 2017 ìTä (COPD) ÏXZzX8Xe~

Z�ÛZŠÃG,0*G,0*™huHX (958,000) ZVzyDÙZg 58 

Chronic Obstructive »7gZ**x (COPD) ±4+
ìXtÑ´`ìZzggCgC Pulmonary Disease 

(,fgSì©�%!»ƒYñXŠð,Æf¨Z]‚÷
Å**CVZzgµzV~W™QyÃZq-Šx({Zzg"¿
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™Šï�XµzVÅZkFg~Ð7gZŸOW,ƒ@*ìX
Yèµ}„ƒZÐWx_.[™ÆpyÆfg)

ZkÃÓxŸ~;D�TÐŸÃÂZ**ðQìXZ¤/
µ}»x™**Á™Šï�ÂŸÃÁWxQìTÅzz
ÐŸÆÓx»xOW,ƒD�Xt$zg~Åª(,f
YCìX%!Ã‚÷he~ŠØZg~ƒCìZzgz{Ç

sV~²Ÿï
Y
NH²Ÿï

Y
NH™huƒY@*ìX$+¬Å!*]ì�

ZkFg~ÐzZ/ZzgZk6,ï×5ìX7ä~zZµ
( C h e s t  R e s e a r c h 74iï FGHg^aÃî&+c
CRF äZkZëïÅÑz¬]™~X Foundation) 

Æ&'×h+%Zœ/òÔ~Zzg›g~�X
f!̃´~tFg~rf$ÅWzZßVÃƒCìZzg

ZkÅzzÐhuƒäzZßVÅZÒe$rf$âlƒC
ìXøg}o~Ì¸${ð

G
Ogå�t‚÷ÅFgc*V

Åî]äT CRF rf$âÙÅzzÐ„�X@*ë
~ÛzãâCÙ+ZzgZŠZgzV»¬zyÌ	áïåÔtU*"$H�
yz*y~Zk%nÅZëF,+zzcðÑÄìXƒZ~
ñ�Šf¨Z]Ô{mîgÐŠðZVÔZK̈ãµzVÃ',!*Š™g;
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ìX'×h+î]6,�Z°ZŠ‚tWñz{:Üs0±hé NIÉ
Å%ŠxÑg~Æ_.yz*yÆ 2011 ƒl¥!*�X

W!*Š~Ç~ÆaÛV»ZEw™CìX 68.9% ÇîVÅ
´z{Zi,”VÆ™Æ°äÐaZƒäzZÑŠðZVÌ
¹$ìX7̧�hu™äÆn�ÃZb°ñ
YD�ZzgèIo]q-VÆ��Šð\ZzgZ¤/ÏCV
°ðYC�{mîgÐ�Z#È(c*#zV~ZyÃ
°™ÔŠðãŠnÔŠðZV½1Y@*ìÂz{pŠÉÆáZŠs
ìXïÐt!*]‚tWðì�Zq-�âgÃZbÃ°™

rf$ÅWÆ',Z',vyZVD� (100) W\½ãÎ

'×h+ç**u!*]tì�rf$ic*Š{vyÅWzZáÃ
àCìZ#�tÃZbgZ]½{ñÙÐ:ÜsW\ÃÉ
W\ÆÓx{0+ZyÃLL°@*óóìXgL+Aõ EFOZzgqnúg'
{mîgÐZk»DgƒC�XW`Zyƒ!*ÂV»³tì

W!*Š~Zk»DgìX 5.5 - 7.5% �Zz¹øg}oÅ
ìYèz;VuŠ-V~ 16-1 8% ò~tZz‰

»õ~ÔaÛ~{xZgïÆ°äZzgrf$Ú~»
ic*Š{ZEwƒ@*ìX

WŠ*»Zq-x̀h+{ìXQk (Lancet) 
Å54h4ï GEGH

ÅZq-@*i{g7g^Æ_.øg}o~ƒZÅÑÄ
ÐƒÐic*Š{hu™äzZàFg~%6ì�À˜

J]ñrþ³Š8
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‚wJ-Å/Æ”VÃic*Š{OW,™@* 6 âiZG{Ðá™
ìX*¸‚wŠkÑÄaZk»DgƒñXŠzu~$

ì�CÙ/Æ�ÛŠÃOW,™CìX (COPD) Fg~±4+

XXXXîîîî„„„„´́́́`̀̀̀
Ñ´`ìXZkÃZ4z¢a~ ( C O P D )  ±4+

±ÐÙ|#Âåîg6,™1Y@* (Spirometry) 

ìX@*ëµzV6,ÐëZL™ÂÂVÅ»´™s7
MhX1Š{!*]tì�ZÒ%!',Z{gZ„Zy ™
™ÂÂVÆf)ŠZg7ƒDÔtŠzuzVÅwÆV»Dg
ƒD�ÔŠzuzVÅÇeðD�XZkn™Ô
ÎagppzZáCÙ—hÃZCvyYy™QkÃŠg„
™äÆn9}ƒñ�XZ¤/ptZq-o�X
ì@*ëÔë~ÐCÙÃðZkÃÁ™äÆnZzgZL
W\ÃZkÐôpgppÆn¼:¼Â™„YìX

yÆ!*CÙÅƒZÅÑÄÎç**uìZâ„y
ÆZ0+gÅ„ç**uìXXyÃCÙqw~ƒZŠZgZzg

gz×gOX!*zgc{ä~Z¤/gz×ŠZyc*!*CÙƒZ¶

7ìÂÏZNX4ìÇ (Exhaust) zZÑ6
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Z+„µZzgZk~ÃðÌp~7ƒg„ìXZy~

J]ñrŠ8



z{‚0ZVÌ	áï��tB¸�EHÆæÆ
‡âyÅCðÆˆ‚•»Ñ]e„7XËä
ÌtgZñ7Š~�»Ñ]ÄYg„ìXZkÆ
OñßÍVäEHÆ‡ây~p~6,̈gHXtÎe

Zzg%Ëo]Æt�ÛnH ŠH�0*kÅŠzg-V6,æ
Å̧]»x™CìZzgZk Repulsion ŠH�ic*Š{Šzg~6,

ÅzzÐŠzâV¸ÂV~Zq-ÂZiy¯gLìZzg»Ñ]
‚•ZzgLµƒðìXtŠ?Zq-È&+Z§i„CÙ
‚•ŠppzZà»Ñ]ÃK»¼ic*Š{=w7g;X

ëÃZ[t¥xì�»Ñ]»j]¹„)LƒÇ
YèZ¤/ËzzÐ»Ñ]ÆËz~¼*g}Z¤/
ŒÛd$W‰ÂZyÆÖ@æÅ¸]ic*Š{ƒYäÐz{
Zq-Šzu}Å§s(,|™W:~æƒYNÐZzg

L»Ñ]Zk^~7g{0*ñÏX',ÜsZkÆ
t Z¤/@*g}¼ic*Š{Šzg~6,ƒ‰ÂZyÆÖ@

Å¤‰Üic*Š{ƒäÅzzÐ‚g}@*g} Repulsion

Šzu}Ð¹ŠzgƒYNÐZzgQ»Ñ] ¢„Zq-
»Zk^~Lj]»ƒYñÇXZy!*ÂV»t³

~p~™Æ ��EHÆ¸]Æ¸Z2
X Ì»Ñ]ÆZk^~j]Ã7 Repulsion

0*ñÏXËZzg§bÆo]Å)ñ�ŠÏÅzzÐX
ßÍVäEHÆ‡ây~Ëp~ÃF,u™Šc*X
ÑözŠ»Ñ]Å™ÆÜsŠzu~Š?̀ð…{u

ÑèEHÆiâä~„ ~7ÅXq 1823ä Zz_

¼‚0ZâVäZk§bÆZ‹Zn7K¸p
Zz',ÅŠ?„«»°�gZzg=wƒðX

Zz',»tIå�Z¤/»Ñ]ZzgZk~*g}
ÑözŠ�Zzgt»Ñ]åÐZ+ìÂëW�y~

ËÌ§sŠBÂøg~ó{Ë:Ë*g}Å§s
JÏ˜VÐgzÝëJ-Wg„ìZzgZ¤/ZyÑözŠ
*gzVÐgzÝåÐWg„ìÂ‚gZW�yŠƒ}
Šƒ}¤/xƒ@*ƒZZ[J-ÁZiÁÎg`Å§b¤/xZzg
gz×ƒ[ƒ@*²Z(7ìX

gZ]~ÌW�yZ(-ì6Šy~Îg`X
YèZ(7ìtÜsZ#„eì�tƒ*g}
åÐgz×7�Éâè~ËözŠz‰Ü¬
*g}gz×ƒñX¼*g}gz×ƒñZzg¼̄ÿ

Q

ƒñZzgZÏzz*gzVÐWäzZàgzÝgZ3Å
»Ñ]ÃZÚ¤/x7™0*ð�7gZW�yøg}Îg`

6gz×ƒYñX
Zz6,Š~ˆŠ?ÆˆtÎZwƒ@*ì�Wyz{

ÃyÏF,IìTÐ*g}gz×ƒD�ZzgQ
¯ÿ
QƒYD�Xªt»Ñ]ùÑzqƒðZzgt�H
»Ñ]~z‰ÜÆ‚BÃðp~7ƒg„ìX:z{
’g„ìZzg:ig„XZyÎZßVÆ�Z[Z‹m
~X

)Yg~(
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0*ãÓx§bÆz‚b»uŠZgìXtøg~ZzA
¢zg]ìZzgŠgCÚìXtøg~Š*~ñ�ŠÏÅzz
ìXt™sìZzg£g~ìÂ´`ìZzgZ¤/WßŠ{ìÂt

c*(Alkaline Fg~»yìXZ¤/t!Z!ìZzgëZæ+)
3g}ÂŠg„ìc*ZkÆ',@ë!Z!ƒVZzgtZæí
c*3gZìÂz{(Ìøg}aŠg„ìzg:7Xªz„
0*ãZq-Æa9ZzgŠzu}ÆaßÌƒYìX0*ã

°œ0*ãìZzgZ¤/t 71 ÐøgZŸ¯ìXZk~ŒÛd$
lZg¼ÁƒYCìÂë0*ãÅ².5åGH~;àgc

ÆDgƒYD�XZq-¡qWŠò (Dehydration)

&ŠâVÐic*Š{0*ãÆ¯7g{Yzg:z{”h+§bÐ
Fg7,Y¨XZkÅñ]Ìƒ$ËìX

0*ãÅ!ZšM**L»e:8ZÝìXz{0*ã�:!Z!
ƒ@*ìXZ¤/ZkÐÁìÂ 7 Zzg:„ZæíƒÂZk»8ZÝ

!Z!Zzgic*Š{ìÂZæíƒ@*ìX!*gl»0*ãZzgW²!*À

ìXic*Š{Ðic*Š{!Z! 7 ™sƒD�ZzgZk»8ZÝ
ƒäÆp��8ZÝ7Zq-ìZzgic*Š{Ðic*Š{

½ 14 3g~6ÅZ•!n»™0A0*ãÅ8ZÝ7

YCìXT§b0*ã!Z!c*Zæíƒ@*ì!*ÇZÏ§b
ZK̈yÌƒD�XZ¤/!Z!ZK̈yÃ!Z!0*ãAÇÂù
~¹!ZšMƒY5ZzgZ¤/ZÏWŠòÃZæí0*ã5Âƒ
Šg„ƒÇZzg0*ãZkÆañZ¬ƒÇX

0*ãz{qì�3**ÔŠzZc*QFg~„!ZL~˜w™
ŸÆÃäÃä~àŠêìXŸÆCÙz~0*ãìX

Å̂~py~ìXøg} (Plasma) °œÂöiâ 4

°œ 16 °œZzgZyÆZ0+g 40 úVÆ!*CÙ CELLS

°œ7g}Ÿ~ìT~ŠwÔŠâr® 40 ìXZzg!*¹
(ZzgŒVJ- Muscles "0î FLGOÔ

(Ÿ-¡ç
FFH}WPÔAc*VÔ#-�õ FHO)
�!*ßV~Ì0*ãìXƒÐic*Š{ù~ZzgƒÐÁ
ŠZÕV~ƒ@*ìXZÏ§bYâgzV~ƒ@*ìÃ}~

‚Zzg;¶~ 95 ‚Ô
-~ 72 ‚%©~ 80

0*ãZzg¡

6,zW)w¾]Ô~ J]ñrŠ8
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‚ƒ@*ìXZz.$Æ-~Zq-$ƒCìT 70 ŒÛd$
ŠâVÆa¢zg~0*ã½©8ìZzgQZkÃ 7 ~z{ŒÛd$

ZÏÐMgLìXa;Zq-ŠzuZÐYâgì�pŠZK„
pgZuÆnŸÆ0*ãÃÌ‚BfeƒñCÙ(àY

ÃT~0*{:Ô ìXZzg¯0*ãÆg{YìXŸÆiCÙ
%O[ÔðuÔ•ÔÄÔz){ìÔÃŸÆ!*CÙÑ@*ìXt„
ŸÆŠgzwZg]Ã',ŒÛZgg‚rìXt„¢Zzg¡»õƒ

B³ziy/W‚ãZV©8 100 ³»WŠò 60 ìXZÏÅzzÐ
ìXZ¤/t0*ãZkÅA-VÆŠgxy~:ƒÂAc*V

(ƒÏ Spondylitis :æENHYNÏZzgZÐ3&+~ÑQ)
ZzgZÐZC„Ÿá™½~ÂƒÏXŠwZq-zì�
ZK̈yÅaZöÐ¬„»x™**Ñzq™ŠêìZzgZkÆ
Š*ÐgÁƒäÆ¼Šk,ˆJ-ÌZÒ»x™@*ìXZ¤/
ZÐ¯äSZïw1YñZzgZÐQËŠzu}ÃÎŠc*YñÂz{
»x™ä4ìX¬@¡zZáë��W`Š*~ƒ
Ðic*Š{ZñZ]ŠwÅzzÐƒC�ZzgZkÅ{mzztì
�ŠwÃpyÑäzZà**CV~Zq-l!&»«Zwë
�WYCìZzgz{oƒîgÐ»x7™@*ìXpZ¤/
˜50*ãgzi1YñÂtßg]:ƒÏXíåtg{ÂeZËZzg
œ„Š}Mh�X0*ãZ¤/WßŠ{ìÂZkÐéÔùÆ
Q}Ôk,‡yÔN*$¨é JE[+Ô%*§b§bÆggz){ƒMh
�XW̧ßŠ{0*ã�zVÃÀŠêìZzgZkÐUc*ÔÃ&Ô.ç

J
Gc*Ô

e±ÔŠâ©ggz){Ë�XZkÆ´z{Z¤/0*ã~Zq-
{mlZgÐic*Š{¼6ðZbZYƒD�Âz{øg}a
¹$ƒY@*ìXXRV~eZ%zZàŠzZÇVäÂÄ
„QzVZzg6,0+zVÆz�ŠÃ„»™Šc*ìXtZ¤/ZK̈yÆ

Ÿ~−YD�ÂZÐFg™eZ%Æa»°�L
LÂZkÅñ]ÌƒYCìX

Åic*ŠCÐŠw¤/Š}Zzg;Lz){yZ[ƒ@* ³gZ[+
ìX

Åic*ŠCÐ¤/Š}Zzg#/õ FL
GO~ß~Zzg¶Ð y

A-V~$zg~WCìX
Åic*ŠCÐic*Š{%O[Zzg0*{:ÅDe$

!5½54o-ê
G
YEGIG

ƒ$ËìX
Åic*ŠCƒÂWÕV~¡Zzg;L6,%æENZZW,eZr �

ìX
Åic*ŠCÐÂŠwZzgŠârZW,Z0+ZiƒD� **Jf$

ZzgãÌƒYìX
Zzgß;ðhZÂÃZ+{qÔpic*Š{ŠârZzg®ÃZW, @*=

à@*ìXtŠ„WzgÌì
Ð¢ÅFg~ZzgãƒYìX Wg¬
¤/Š}ZzgŠârÆa¹µìXãÅ 7c*g

ÌzzìX
ŠwZzg¤/ŠzVÆaµìX Îe*
ZkÐAc*V&×YC�ZzgŠZ-$$+̂ƒ™¤/ jgZà

YDZzgZ¤/Zk~¸g~ŠJ'Q�‰OçÔò0*g{Ô
™zçÂZkÐãZzg‚÷ÅFg-V»ç{gLìX

ZyƒÆ',@Z¤/0*ã£g~ìªtƒyZ[
6ðZbZYZk~ñ�Š�pZKHg{uÆZ0+gÂÃð
w`7XŠwŠâr»´`0*ãìXZ#ëŠâ©»xc*Ëzz
Ð6,.yƒD�c*V~ƒD�ÂŠâr~0*ãÅ¶

J]ñrŠ8
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ƒYCìXZÐ̄äSZ0*ã8¢8ecX
0*ãZzg;L»¦JmìX0*ãÅ¶ÐŸ»iCÙ!*CÙ
7À_XZzgŸÃ„Fg™eZmìXZk»D+Zgu0*ã„ìX
t®ÔùZzg¤/ŠzVÅæŠÐÝ«Ã!*CÙ™ŠêìX

ic*Š{uŠ~c*¤/òƒä6,ZkÅ„æŠÐŸÆŠgzwZg]
Ãoƒg3YYìX;Vic*Š{QZZzgic*Š{¤/x0*ãŠzâV
„v0+{�X

¤/ŠzV»{m»xtì�-gc*Ô-gu!Z[ZzgÅ5½5ë GH

!Z[ÃŸÐ!*CÙïáZzgZ¤/Z(7ƒZÂ¤/Š}~
Šƒ}Šƒ}ß~“W@ìXp0*ãZyÐVÃ˜w™

%O[Å̂~!*CÙïmìX
Z#ë‚÷fe�ÂŸ»ñ�Š{0*ãƒZÃßZzg¤/x

™ŠêìXZzgƒZZÏ£g~ÅµzVÃQìTÅZÐ
¬Š]ìXZ¤/Z(:ƒÂëÃFg~ƒDŠk,:ÑXCÙZK̈y»

µZZLˆ[ÅƒZ©8ìX
-~ñ�ŠgZwÔ-~Wð½ZÃÅ%ÔçäZzgè3
~æŠÇgìX

CÙŠgŠZzg$zg~Åßg]~tÃZ+{qìXÈu:
•~ŠzZìX
�hzVÆŠgŠ~Ì0*ã',Z',ÅWÐÃZ+{ƒ@*ìX
¼eZËzVZzg�V»ÂtIì�tŠwÔ®µzVÔ

WÕVÅFg-V;L!ZšMÔW\VÅ$zg~ÔKÔ!Xpy:
“WÔŸÅFg-VÐ±äÅ¤‰ÜÁƒäÔÈu:•Ô:
~ÔñN*0*Ô[ÔŠâ©zgxÔúgÂVÆeÅFgc*VÔ

fc*$Œ4ø EGÔ1Z§Ô4,!i»xƒ~„0*ã½ZÆ‚BŠzZÌìX

[ÎZwtì�0*ã“\YñZzg“:\YñXÂ Z
Zk»W‚y�Z[ì�0*ãCÙz‰Ü\YYìpZk
»ic*Š{ÃZ+{ƒÇZ#ëÎ™Z�ÂZÏz‰ÜXYV�ŒÛd$

B{0*ãëCÙ]ZK‚÷ïsz‰Ü 150Ð100

¸\Å̂~ZLŸÐ!*CÙ™Šï�XZÐ7gZ™ä»
ƒÐoƒz‰Ü¸ìXgZ]ÃÎDz‰ÜÌ0*ãÁC
e�X3äÐ¼Šk,IÌÂhZ‚8¢8Šg„ìXÝy
ZzgŠk,Ð:�Wƒä6,0*ã¢zg8¢8e�XðhZðhZCÙ
z‰ÜÁCe’XZ#ë™Šzh™WNÂ¯äSZ¹‚7ÁC
e’XZ#^gìƒVÔ1wgìƒV?¹¢~
~ƒVXgeƒä6,Ô0*ãÁCvyŠ{ìX0*ãå˜.$
˜.$™ÆÁÐÁ&‚²V~ÁCecXH0*ãZq-

ZK̈yÃŠy½~ÁCectz{pŠCYìXz{H»x™@*ì
XHÄÀ_ìXñÌ÷ìtƒÌ0*ãÅlZg6,ZW,Z0+Zi
ƒD�XpZz¹Zq-WŠòÃZq-Šy~ZL³¤/Zxziy»

kH0*ãÁCecX 0.0345

0.0345x60 ³¤/ZxìÂZÐ 60 Z[Z¤/Zk»ziy
{ÆŒÛd$X 2 ³¤/Zx0*ãÁCecXª 2.070 c*

Zk~Šz†kðZzg3äÆZq-]Æˆ„BX
-VŠy½~ZLSkgZ×ÃZLg‚›ÆZ0+ZiÐBX

³¤/Zxƒ@*ìX 1 Zq-{0*ã»ziy
¡Zzg0*ãÆe~tƒYïg~ÃðeZË„

Š}YìXtZk»̄7ìXpZÚšËÌµÆ¹Y
Yì�TËZq-q6,øg~¡ƒÐic*Š{«ìz{
0*ãìX

0*ãŠg]ÅÚìX0*ãÂÕZzggØìX

J]ñrŠ8
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q-Ã�4�Û›Ô�¸…
¤/ò),xìZq-g³ÑgƒäJ-

(42 )Îg>ZŸgò:                                   

F,À:LLŒÛd$ì�W�yZz6,ÐO7,,X�Ûº
ZLg[Å£Æ‚BÄ™D�Zzgi}zZßVÆh~
Šg¦/gÅŠgpZZòYD�XWÇ{gƒ|~Zv̂g
Z°°„ìXóó

(21 )Îg>ZÑmCY:                                     

F,À:LLHz{ßvMVä»ZïgH¨g7™D�
tƒW�yZzgi}!*ëAƒñ¸XQëäZ77åEQZH
Zzg0*ãÆfg=CÙi0+{qaZÅXQÌz{ZZy:ÑN

Ð?óó
Zke~Zq-ZzgZëNW�âVZzgi}ÆZ’Zð

30 5\c*ŠyƒäÐ0ì�Îg>ZÑmCYÅWe$�
~ÒyHŠHìX�g‚0ZyWí6í

(»àWÃtÃtªÃtZŸÄ E I N S T E I N )
Zk!*]»o] (THEROY OF RELATIVITY)

�ÛZë™@*ì�âœ{ZzgÂZ**ðZq-ñµ6,Zq-„q‰Xâœ{
(ßg] CONDENSED OñpŠÂZ**ðÅ&Ó43©-ö

GIGEG)
ìXZzgÂZ**ðZK(Zq-WiZŠ”{âœ{ìXz{U*"$™ä~
Ì»x[ƒŠH�W�ã°æO{Zzgz‰ÜZq-Šzu}ÐZµ

J]ñrŠ8
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7òYMhXtZq-Ü)°æO{W�y(Zzgz‰ÜÆö
~Èñƒñ�X'×h+',WVZkÅŠgc*:VätÌCc*

(ÌZkö~ VOLUME �æ…ZzgZÏÆw)
(ìXŠzu}/V~ CURVATURE ¡Zq-n)

âœ{ÅúÜðz‰ÜÆöÃñhäc*qäÆf
ƒðXZk¿Æe~Zq-Z,Úƒc*¿ƒÃŠ4ìTä
Šg|Zzg½~îg6,W�âVZzgi}ÃŠ}ÆÐZµ
)Ü(™Šc*X

" ‚bZzgŠ*ñ].h+ " 6,zWzZV$ŠZKÂ[
( SC IEN C E A N D  T H E M O D ER N

~g¶§Ziì�: WORLD

óó "An electron does not continuously

traverse its path in space".

ªZ¼ZykV6,ZLgZ5ÃÚ§&Ðð
7™DXZÏ!*]Ã-VÌ¹YYì��ZCÙkV6,Õo
Åßg]Z1âV6,ªCÙƒD�ZzgQz{ZyŸzZg

Z1âV6,z‰ÜÆáZF,z²V~gÈ�Xt!*Ç
Z,„ì�‰Z0+ƒ~gZ]~ÃðNËgZ56,Pã

Yg;ƒX
-V¯ÄZÞÐt!*]zZãƒYCì�ÂÄŠg]
~ËÌ—ÃZk§bêŠZzgìàzªÏ¦g7HYY
�ZÐZL‡ìz',ŒÛZgƒä~ËnÅözŠìV»–gZ

(THEORY OF Šg»g:ƒXŠz§q¢~ÃtZŸs
äÌ,Ã¸!*]Œðì�ÂÄ RELATIVITY)

Šg]ÅCÙÚ!*ëÝZzg%1oì:
j‹	áxÐ$™*î

EE
0HÇ„

DÙZg%³;ñjy4d-ö
IE

¤±ø
I
LixÔz¤/âMzF,ZlzyZl

J]ñrŠ8
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i{¿¾{ŠgzV@*/]4pî IGI0*
£Änz]½ï IGz]gzÎiz>
xÈ¢ÒEVzW$ø

GI
L‘4-ö

EE

(BLACK W�ã…3š3ï EGGÆÐz¾d$({”s
ÆK~Zôm,âCÙ¢]]43©è

HGEE;å H O L E S )

äŠgc*ÄH�({ (STEPHEN HAWKING)

(Æ RADIATION ”s)Lƒ@*ìXZzgZÃq)
!*ßôZyZ`»fg=áCìX({”sÆzZuCŠZ],{Z¬

Æ4,Šq-”h+$¨Ðö
IG

yZyWi~f¨zVÆ�hzVÅaZö»
:L‘W�XZzgZy»+ƒY**',tïFZÃq

Æ (ELECTROMAGNETIC RADIATION)

å3ÅzzÐìXZy»ÃWY**eìXZzgZy»!*ßZô
x@{HYYìXñ�Š{ik,_·X~$¨Ðö

IG
yZy»”h+

(VACCUM ¿ƒc*Úƒ„ìTÅzzÐ{à(ª)
Æ„ƒYäÆ¿Ðâœ{ZzgÂZ**ðÅúƒCìX

( U N I V E R S I T Y  O F -"3ðGGg;WsE»Ë
(PAUL ÆâCÙ¢]0*we-m, NEWCASTLE)

" }.ZZzg5¢] " äZKÂ[T»**x DAVIS)

(ìZk~¹ GOD AND NEW PHYSICS)
(c*!*Ç:ƒäÐƒYäÅ VACCUM ìWiZŠÜ)

ßg]ÔZvÅŠ4Z0+Zi~)%è(Æ%**eìX

(((({{{{””””ssss
Zz6,Òyò‰›ëÅgzÝ~ÔtÌ?m,HYY
ì�',tZzg$¨Ðö

IG
yZâVÆ´z{Zq-”h+ïtyZy»

ÚƒÌf¨zVÆZe7-z�Š~WYä»!*)̄ƒYìX
¸z{yZyì�»Ñ]ÆCÙ£x6,ñ�ŠìX�W:æELZ™̄
Æf¬™@*ìZkÅ̂zßg]Åú™@*ìXZkÅ
6,]6,6,])@*ìZzgZkÃ‡ìg‚rìX6�‚]W�y
ZÏyZãÚƒ»–gZfƒñ‡ì�X

(z{bc*£x� BLACK HOLES ({”s)
ZzgÎg>ZÑmCYWe$ 5 XÆ0Îg>ZŸgòWe$�

~ZkÚƒÅ¶K0+„ZzgZÆÃU*"$HŠHìX 30�
æ…»yZyZk§b%ÃiìZzgCÙ£x6,ZkÒ]
Ðñ�Šì�TkÐ$™òY****eƒY@*ìXZq-Á
ç**u1ic*Š{plÁR6,zI4,ZzgZ¼z4,ZkïFW0+S
~ÏYD��Îg`~',0*)FW0+S(ìXi}6,
î6,tZq-ªZyÁpzgCÆZ0+Zi~̈6,7¾æFO3D

J]ñrŠ8
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( A U R O R A ƒñTF,D�XZkÛ/Ã
ë�XOçZkÛ/ÅZ’ZZzgZ!x BOREALIS)

ïFyZâVÆÚƒ~„!Š,ç
E

ìX

ZZZZggggzzzzggggZZZZ1111gggg××××ÖÖÖÖ
'×h+WVZ¤/x=)Zv(»z�Š»ÑÂVÃCÙz‰ÜZzgCÙ
£x6,eá:ƒ@*Ât)áZiyƒ™Z�ÛZ̧~»Dgƒ
Y'XZzgtZ�ÛZ̧~Zq-CÆZq-Zg[8~î OÆz‰Ü~

(„Åzz TENSION ƒYCìX1ZvÆ‡ì™Š{Úƒ)
Ð»Ñ]Æ£x6,Zq-**‡&ÿEL¢F,KMZzge»ñ�Š

ZvV	á:ÅZk¢ðGO]ÃªCÙ 5 ìXZzgÎg>ZŸgòÅWe$�
™Cì�cƒVÆCÙ£x»Zq©òƒñìXZkx

Z6ye»Zzgz‰ÜÃ‚g~»Ñ]~Yg~z‚g~ìXZkÃ

4 Îg>Z<~zZãîg6,ÒyHŠHìXWe$�
~QZk§b�Ûâc*ŠHLLQ<™ŠdÔ}»Ãð

ñÃW@*ì?!*g!*gó{ŠzhZƒvg~ó{ë™**%ZŠ<
WñÏóóX

QÌz{ " Îg>ZÑmCY~Q¾§btÎZw™Æ�
ZZy:ÑNÐ?LLZv¬Åö WtzZãZ´y™g;ì�¬Zq-I

©àDÐÌ_“7g‚rXZzgt**_“JzVÅå

Ñd»³ìX|tì�iâä~¢]Zzg»ÑC
¢]äŒÛWyÅÔÆÓx�]Ã»™Šc*ìXZÏ§b

ZvÆz�ŠÐZïgÃÌ**e¯Šc*ìXOçZq-J¿»Â
LL‚bÆàóó~ŠZ¼„N¬]ìX

t»Ñ]ZÌ**Óxì	áh+
�Wg„ìŠâŠxœZñÁ¢5½ð

E
Gy

)Yg~(

J]ñrŠ8
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ZZZZttttZZZZzzzzgggg'''',,,,ûûûûkkkkööööZZZZ����VVVV»»»»»»»»xxxx[[[[ŠŠŠŠ////
yz*yÆ¬ŠgxãŠzg~Æ"5Òk5ë EGHöZbLLZtóó

YÃHŠHXZÐZh3Æ 2008 âga 23 ÃŠZ“/õ
EE»Š/
‚iÆ4,Šq-zZµzÔbk,}ÐghZŠHXi}Ð

óóÃñ!*bÑ2ÐŠZ¸ŠHXz{9 1 i}6,âg™äzZÑLLZtX
¶Kä6,Y™ÎXŠz%µzZáZtŠzu}%µ~]45Õä GHV$
Ñ2z«Æem,ZíÃ4¯c*ŠHXZköZbÅ«Wiâö

³¢a 650 YÃÅ¶̂XLLZtóóÅâgÜs 1989 #22 

ìXtyz*yÅZbæZ¢š-ö
EGÂx~¹ZÌÅqï

ìXÓ#ÖîsgfzZáZtöZb6,z	Ãàg~Š}
_ìÔTÆno~»g].h+SßYZEwÅYñ

Y~Zk 2000 †g~ 17 YZzg 1999 Z6,s 11 ÏX
öZbÆŠzŠ"ƒ`�Xîsâg™äzZáZtöZb

³¢aÆŠgxy 2500 Ð1500 ÅZÚzf$gf

ìXŠÃ¦fgZù»Iì�ZtöZbÆ¬%µ~̂k
6,z"5Ó43ï FGEGH»ZzgŠzu}%µ~g±6,z"5Ó43ï FGEGH»ZEwH
YñÇX

YÃyz*yäi}Ði}6, 2009 †g~ 20

WzZiÅgëgÐÌic*Š{!™ziöZb',ûk»77yÆ
(DRDO) gŠy~»x[Š/HXŠÃ¦ïzF,¹̂

³¢aJ-âg 300 Zzg',ûkZk,zZ_54èFGÆfgZùäCc*�
™äzZÑöZbZkŠ/~Óx£g6,7ZZF,ZX',ûkÆ

Y~¯`~	áïHŠHåZzgZkÆ 2008 ŠÃ¦âewÃ
·HŠHXZÐc×Æm d~âewÃÌm˜izV~

…5éGOgzV~Îc*Y**!*¹åXZkÆnŠz\BðEðm…5éGOgzVÃ
gzk5ŠH@*�âew~¢zg~p~ÅYnXågÆ

2004 gŠy~tŠZŠ/åXZkÐIŒV#ZzgŠc

Y~öZbŠ/ƒZåÔpZkz‰ÜJ-töZb¯`~	áï

J]ñrþ³Š8

(37 )mX øg~»Ñ]‚bÅgzÝ~

6,zWZDw[Z−+Ô÷|

yz*yÆŠÃ¦Âx~öZL»™ŠZg
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7ƒð¶X',ûk»ù¦îg6,taŠðZVŠ/åXZkÆ
YÃZh3Æe0+~7gÐÑzqG‰ 2001 Š!*]�y

Y~Zq-m˜iÐzgçŠ/ 2008 ¸X',ûk»Šc

HŠHåÔT~tU*"$HŠHå�töZbËÌ‚~
¶K:Î$ËìX

LL',ûkóóöZbyz*yZzggzkÆZ·ZuÐ¯ð
Yg„ìXZk»**xŠzŠgc*îV',ëéZzgâjzZÆ**xÃ5™
g3ŠHìX

yyyyzzzz****yyyyÆÆÆÆŠŠŠŠÃÃÃÃ¦¦¦¦ÂÂÂÂxxxx~~~~""""5555ÒÒÒÒkkkk5555ëëëë EEEEGGGGHHHHZZZZzzzzgggg°°°°ææææ NNNNzzzziiiiööööZZZZbbbb
»»»»™™™™ŠŠŠŠZZZZgggg

"5Òk5ë EGHöZb I I ZzgZt I I  Ô6,ð~ I °ZÒw6,ð~X
yz*ãiF̂ZzgƒZðŠÃ¦Ä~»x™gì�XqÑè
6,ð~öZbEäZÌÐ%u�Ô1z{Ág±ZgïzZá
Z”öZb�ÔTÅzzÐöZb»ziy(,|Y@*ìZzg
yZÈkB~Z7ZEw™ä~Š‰ÜƒCìXZÏn
6,ð~öZbÆ$+áZt"5Òk5ë EGHöZb»EäZÌÆîg6,

³¢agfzZÑ 300 DRDO ZEw4â**Y@*ìX
6,ð~öZbÅ$+àƒð^»d~öZb¯g;ìÔT»**x

ìXtZÌŠ!*CŠzgÐ¦/gg;ìX (Dhanush) Š̃4ø
EI

äöZbÆŠ!*]GXZk§b DRDO Y~ 2004 

S u b m a r i n e yz*y¨©pg"5Òk5ë EGHöZb
Launched Ballistic, missile (SLBM) 

"5½3ð HGEßYÃ¢™ä~»x[ƒŠHXyz*ãdtZ¯Z`

Š̃4ø
EIöZb»ZEww~oÅŠÃq~™}ÏX

yz*yw~ÁÔgLZzgŠgxãÃAzZàZt
"5Òk5ë EGHÅ$+àƒð^ÆöZbÃZKŠÃqÆnZEw
™@*gìÇXqÑèyz*yŠgxãgfzZà"5Òk5ë EGHöZbÆ

Zg»YÆnÃ	áVìÔ1QkÅic*Š{Âz
(Intercontinental Ball istic Missiles

Æ›zú~ì@*�oÅ™«Ænz{Zq- (ICBM)

»g¤/Zzg$EäÏgU*"$ƒnXqÑèÓ#Öyä
Y~¯ä 2008 öZb# V ³¢agfzZàZtX 5000 

ÅgŸq~ªCÙ™Š~¶@*�z{uÆËÌ{Ã¶K:
Ã(,}eä6,¯äÆZk ICBM ¯nÔ1ˆ~

êÃgŠ™Šc*ŠHXyz*yZzgZ%MÆW3Eäç@{Æ
7ÃtêHŠH@*�Šz*:âjw~ZyŠzâṼ´Å
!*]’AWÐ(,|nX

ìÔ yz*yÅŠÃ¦zÝ»ŠZ],{«g~õØÌ
öZb¯**¢zg~ (Sagarika) TÆnogk

åXogköZbÃ¾Šgz~g3Yñ?Wc*™zi~c*
2008 "5Òk5ë EGH~?t!*]ñçqcg„X1Z#�Ûzg~

~LLogkóó»Š/HŠHÂZÐ"5Òk5ë EGHöZbÆŠgz~
g3ŠHX

c.ç NFÎ7-ZA’™ziöZb DRDO ZyÆ´z{
»ÌZg»YgzkÆZ�ŠÐ Brahmos/PJ-10 ª

d~öZb� (1) ™g;ìXtöZb&§bÆƒVÐ:
iF̂¯`6,ú™äzZÑ (2) RÐR6,˜iÃâg™nX

ƒZð¯`6,ú™äzZÑöZbXqÑè (3) öZbZzgÔ
',ûkãCŠ~îg6,ZA’™ziöZbìÔ1¹Ðx@+

J]ñrŠ8
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Zk!*]»¢gnp���2ZköZbÃ¯ä~ZEw
ÅYCìz{EäZÌÆ‚BDzŠgxãŠzg~zZá™zi
öZb~yz*yÆŠÃ¦6,z¤/Zx~æŠ™}ÏX

yz*yäZK(ßYÐµƒð«�CÙ~W$+zi
Ã 2009 �Ñð 26 (Nuclear Submarine) 

z	á3!Æ«g~Z@*g~XtW$+zi�CÙ~öZ�VÐ
:ìZzg«gÅ�ZÇVÐZL@s6,¶K:heÅ].h+

**xÅtW$+zi (Arihant) )ßYÐWgZ3ìXZg(;3ï GXEG

ZbgIÐ¹ìZzgZkÅ«gÅZz6,~RÐik,«g
YäÅgëg¹!ìX

Z%MÔgzkÔuÔ�ÛZ÷Zzg',¤6Æˆyz*y
ÙoìÔTÅE~ZbW$+ziÐ:ƒÏXZg(;3ï GXEG

¢aah~Zzg 25 ¢aîsZzg 110 W$+ziÅpÒV��z{
DÙZgHziãìX 6 o~“WzZà«ZbW$+ziì�
³¢aJ-âg$ËìX 700 ogkˆ8öZbÐ:t

¢aÅ�Zð~ 500 tW$+ziîs²IJ-«gÆZ0+g½ã
ŠÔÃÚŠ}$ËìZzgZk~·R,!*í¾ñZkÃ0*ã

ÆZ0+g„Wx½™ZNÐXZkÆnR6,WäÅ
¢zg]7ƒÏX

YÆ‚}~Z0+gZÇ0+SäZbW$+zi» 1970

YÅŠ;ð~Zk6,»xÑzqƒZZzg 1980 pZ[Š¬åX
Y~Z0+gZÇ0+S»pZ[7gZƒZXZk6,z	6,½ã 2009 

DÙZg™zhgz[yaƒñXtZbW$+ziøg} 3 0  

‚0ZâVZzgŠÃ¦oÅr#Zßm»%:ìÔMVä
¼Šg»zIV6,‡10*™oÃF,¹c*CŠÃ¦2Æçn~
pŠÓ¯c*ìX

¿Uyz*yÆŠÃ¦6,z¤/Zx~ŠHg{§bÆöZb

Z[J-¯ñY`�ZzgQy6,Š!*]ÌGY`�Xt
ÔSS-250-II Ô6,ð~ SS-150-I öZb�:6,ð~
Ô(TD) ZAÔ"5½3ð HGEßYe_2ñ SS-350-III 6,ð~ / Š̃4ø

EI

Ô3,Î PJ-10- Ô',ûk V ÔZtX III ÔZtX II ÔZtX I ZtX
ZzgogkXyz*ãŠÃqÆÂx~Šzu}$ÏgzV

Æ‚B‚g}öZb	áïƒYäÐZ[oZLŠÃq
ÆnCÙ§bÐ¢oZzgôpìX

)Yg~(

J]ñrþ³Š8

ÛÛÛÛRRRR,,,,ÃÃÃÃ̂̂̂̂,,,,ÆÆÆÆ����ZZZZ!!!!****]]]]
(Analog) Z**ßv  )[( X1

¯gB¾c6,z¤/Z/É45½ð GE
Y

ó )Z³( X2

(Fourth Generation Programming

Language)

)`({ZAzZ],k‚ÅzJ -3

(Fake Antivirus Software)               

(CDC 6600)  6600 Ïe~Ï )Z³( X4

(C-DAC) ÏXe~Z}Ï )Z³( X5

gZ',â̂ZõZzgÍgeyñg )[( X6

(Robert Noyce & Gordon Moore)   

)0*Îy(   ÃgztE~',ZŠgk )Š( X7

-Eg;Ws‰` X)Z³( 8

(University of Cambridge)    

(Tim berners Lee) G',3,kà )Z³(  X9

(Ctrl+;) ;+ Nzw )[(  X 10   
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J]ñrŠ8

ZCâjwZK¼A

�Z^7g~

¸ì¸wZC1wZC
�¼AZKìâjwZC

…0*ãÃìËsǵ

Šð,ÐZ[ƒZÃìX**

o»g~ÃÑixY'ì

wZg]ÐX**ìi~Ã

cÃÌ.e$™sǵ

ÑÄÐcÃìX**

Z[ZLW\ÃT'ì

ÑZg]ÐX**ìi~Ã

™,ë"i!*âVÐ›

tÍg}ßvZL»áZL

:×ZƒÃðëÃÍZgZ

*@*ì…ŠygZ]t§

Ãð&ƒÃðfZ]¸ð

6,0+zVÆ1âVÐ›

tZgŠzzZá,y~zZáZL

øg~Wgizì¸ðeg{

:¼AZK0Yñ3

g�ïVÆëŠygZ]¸ð

¸ì¸wZC1wZC
�¼AZKìâjwZC
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%*Zzg¾Zxä*~Šxg3„å�zn,y¯y
ÅpVX¾Zxä%*Ð¹X

LLt¾§b»x™@*ì?óó
%*äWÐ(,|™Zk»Zq-ÅŠ!*c*Zzg�Æ
‚tÐ?ØˆZh+6,Ë±Å»	áâVJ-¯IWŠHX
¾Zxägyg;B~á™¹X

LLì~¾ZxXXX!óó
±ÅäZq-ðÎc*ZzgZkÅ!*]»3ƒñ
1àX

LL…¥xìeZg#¾Zx�?ÃyƒXëßv?
Ð5‡]™äÆnÔC[�XZkz‰ÜëßvzT

8gì�XH?¯gUWMhƒ?óó
LL¹VX?óó

óóX 24 LLvg}*Æ!*Çn�
LLÎg~âŠZxXXX~¼ÝXXXóó

LL77XXXt7ƒYXXel,|Î',kÎ`
ƒXHZÌJ-Ýy7ZF,~XfgZøg~ÔC!ZzgøgZ
Øt5‡]»ÌÂìw™zXvg}%7g~0*gK!

ìX¢~WYîXðh~Šk,ÆnX!*ðŠ~z}÷Z**x
	áÓìX~vgZZOg™g„ƒV!óó

tÈ™Zkä�Z[»ZOgG%¯yÈ™Šc*X
¾Zxä(,(,Z™pŠÐ¹X

LLÐßv�ZzgÐÎ‚ÌìXóóQZkä
%*Ð7YX

LLvgZHìwì?óó
LLƒW�XXXßvzZªW\ÐYÆnÔC[
�Xóó

¾Zxä¼Îa™¹X
LLZY~Y@*ƒVX!óó
LL÷}nÃð»xX?óó

(8 )mX  0VÅŒz]

ZÖgZW,Ô5Š‹‰^ñß‹Ò1�Û^…æ7‰1
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LL;VX?t]kZ@*g™6]ÎV~ÐÃðÜÅ
ÃÒ™zXX»t]kI�**óó

%*ä—Z™¹X
LL÷~IW\ÅIì¾Zx™r#X=]k
ƒäc*:ƒäÐÃð�Ût77,@*X÷}Ä~	áïì
�~ZLW‡ÃplgÅVXZkn=CÙz{ÚIì�
W\ÃIì!óó

LL\-eZg#X!óó¾ZxäZk»Çwtc*XZq-
œÆn¾ZxÃZ(CkƒZ‰z{Ñâ**eSìpaè

ZkÆŸ~:g•‰Zzg:pyåXZknn{aç Nc7
ƒYåX%*]kÆ÷ZV™YäÐÂ¾Zxä7YX

LLH»’7WC%*?óó
LLT§bW\Ã’Å¢zg]ƒCì…7ƒCX

Z%Z#W\ÎYD�Â~ZLZ0+g½zZáZ¼z7-
ñR,Ågëg¹W×™ŠîƒVXZkÐøg~Z3,YŸù

7ƒCXóó
¾Zxä|™¹X
ÂëÌÂ¸™D�XZ#ëÎD�øg~

Z0+gzã
~»x™**È™ŠîìXZkÐøg~Z3,YŸù
7ƒCXZzgZ¡IY@*i{ŠxƒYD�!óó
tÈ™z{65‡ZVÐYÆn`ŠHX
	áÓäŠgzZi{Ås„zT»Zq-M†kZkÆ

;B~†Šc*ZzgZkÃ!*izÐñ™̈ÑƒðZ0+gáWðX

LL!*ðÇe¾Zx£${ð
G

Ogå�ëZq-el,|Î‚w%æFNZä
%:Æ‚BzT8ÃÐX?$¨45é GGGESjÅZÓg~~È
™ÆgppÆ‡.ÞƒXóó

LL\-Xóó¾Zxä¹X
#}~ÜsŠz¿¸XZq-	áÓZzgŠzu}nò

g8-»Zq-â�ZyX	áÓä¹X
LLZyÐCXt»zg�Ô÷}q-½Ô¹z“Zzg
YI�XpZ·tÐÑp�X»UÃ7ŠzhD!óó

»zgä|™rgÆn;B(,JDƒñ¹X
LL	áÓ6,zT»ZW,ì›¾ZxXW\Ãðìw:
™,XW\Ðï™zZª!lçO]ƒðÔel,|Î‚wW̧\

ZL(g}6,Z̧zgZ[øg}‚B�XHÐZ$¨é GOEtì
$¨45é GGGESW\ÃZC_5éGOg{¹c*ŠW@*ƒÇXóó

LLY;V¹X~ZkÎ‚Ì~!*Ç*ƒVZkn
=çs<Z¤/~¹Ï!*':™jVÔ}~q-½
Æp7™eXóó

LLtZ˜bìXóó»zgä�ZŠc*XLLøg}ŒV
	áŠc*V7ƒ'Ô%Šúg]Zq-ßc*Zq-â{ÆnW:~
‚Bg
»ç@{™fe�ÔZk²I~z{Zq-Šzu}Æ
q-½BD�!óó

LLZk²IÆˆz{].ZƒYD�ZzgQL7ï
MhX́4-öEJ0*È~7Z#e�ïMh�p	ìZq-
â{Ðic*Š{‚Bg
zZá%Šzúg]ŠªâÏìwG
YD�XVwÆîg6,ëŠzâVÃ&â{ƒ`�Xóó

‰^ñß‹Ò1�Û^…æ7‰1
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¾ZxÃkq-CkƒZ�‰Zk»ũxg;ìXZk
äâ¸6,;B¢Dƒñ¹X

LL=¹ƒ@*Yg;ìXóóZzgQ:YäZe7-ZÐH
ƒŠHXZkä†kƒZ~ZYwŠc*XZq-—ðÎc*Zzg1ÑX

LL?ÃyƒXX?XXZzg~XX~Zq-',s~)ƒZ
%rƒVXX=àg~ÎîXX~¹~7ƒXXp~
%rƒVXXZzg?XX?%©ƒXX?XXX?

tëëz{�Ûl6,±Q™"ƒlƒŠHXZkÅ‚÷
ûZg½ÐX

	áÓä»zg»!*izåRƒñ¹X
LL~Âª¶�ëäZÐe.ÞeziŠ}Šc*ì!óó
LL7Xezi9åXXtZk»ZW,å�"eg{el,|Î
‚w',s~)g;ìXZÌ7g~§bZkÅ¤‰ÜzZ:

7WðXóó
tÈ™»zgäÙAÐZq-uôïàZzgZk~Zq-
!ÏŠzZ½äÎX

	áÓä¹X
LL»zgtŠzZZW,Ì™}ÏXZ(:ƒ�¥/(,ƒYñX
LL¥/(,ƒYñÏÂëŠzâV»�Xz,tZŠ[àŠZy
ìXZk»ZW,œV~ƒÇXZb•ÆŠz4ˆZkÃ

4»z‰ÜAÇXä 20 ƒlWYñÇXZkÆˆ…
4~ŠzZZCZW,å™Š}ÏZzgZkÆf‚»Zq-8~î OZk
Æn@*gq-ƒYñÇXZkÃ¼c*Š7gìÇ�ä4
~ZkÐHH!*'XXóó

LL=egµg;ì»zgóó

LL?ZÛƒXegäÅÃð!*]7XtÂ¡Z·tì
WŠHX �…ZkÅˆl~7Y**7,ZXÉtpŠ„ŒV

]ì�ªñµ…ïŠHzg:Lz{óZk6,ï™feX
=¢ì�¹¢‚r6,z[ÄZŠÌ™YNÐ
�t¿ZyÆnHç**uU*"$ƒYìXóó

tÈ™Zkä¾ZxÆ!*iz~ZbÅÎðŠZ4
™Š~X

YYYY(((( 1995 mmmm)))) )Yg~(     

‰^ñß‹Ò1�Û^…æ7‰1

]]]]ÂÂÂÂ¡¡¡¡áááá

yh+Zg|Z]ázƒV!

/yh+Zg~Æng¶ÜsJÆYg~

ZzgWyÑí (DD) ™Š{eZ&+egZÅ

Æfg= (Online Transfer) R,Zc

„JwÅYñÏX

Æfg=Èˆ (EMO) /79$4-ö
EHWgeg

g¶Jw7ÅYñÏX
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KKKKããããwwww••••ÆÆÆÆ%%%%ZZZZÚÚÚÚ,,,,MMMM»»»»ZZZZEEEEwwww
‚0ZâV»ìwì�z{z‰ÜZ[Šzg7Z#ZK̈y
ÜsìwZzgf6ÎaÆfg=ZÚ,M»ZEw™}ÇX

(Frontiers in Neuroscience) Zq-óC
~-Eg;WsOg*!*gµZzg-ZöZXkŴsâ“°

Ã8-Æ>Å	áùZq-ïÆ_.q"5½3ð HGEßYÔq
zDÔWgKtZ"5Ðö

EH854ø EGE)¡¦f;-$(ZzgÛã~
gziZ‚ÛzVF,¹Æ³~ZÏœ~~Zq-Z(Âx»g

(Neurons) ƒYñÇTÆfg=Šâr~ñ�ŠEgzy
Ã¯îeÛãÆnguÐ (Synapses) Zzg#$n.ç FGE

�hZYnÇX
( N e u r a l ZkÑÆnEgwqgz1F

»ZEwƒÇXZ•ðgL‚,̂Æ Nano-robots) 

gz1FÆÂ‰ÐZK̈ãŠâr~ñ�ŠEÃgL
Ã¯îeÛã~ZEwGYä (Neocor tex)  

zZá¡¦EÃgLÐ�hŠc*YñÇX
E¦wqgz1FŠârÆZ0+gÑc*âV~ZŠOZŠOv
ƒäZzgZipŠËZq-z~¢zg]Æ_.g1Å
&¢AgOÐZzgz�Ð%Ë@*gÆzZ],:�xÛR,
Æ,MzguÃŸŠ,ÐXZk§bZK̈ãŠârZzgcY~
ñ�ŠÛãÆÂx~gZ‚‡ìƒYñÇX

‚iZÅÔ5Š‹

qDZÏÃ]zZXŠZ]

µn�…Êk
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ÜsŠgª7Æfg$š/õ GJƒY@*ìX
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Zq-\)40î GGZ¤/Šzu}\)40î GGÐåîg6,#³‚
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((((::::XXXX Position Vector ££££òòòò\\\\))))44440000îîîî GGGGGGGG)))) (4)

Z(\)40î GG�ËºmyÆ£xÃÔ»gAöŠ~
(Åo9LÐŠ3@*ƒÔQÐ£ò Origin ÂxÆJ})

\)40î GG¹Y@*ìX

����llllZZZZgggg»»»»ZZZZÖÖÖÖgggg
::::XXXX (Vector Representation)

ËÌ�lZgÃZq-âÆfg$š/õ GJªCÙHYYì         

(Arrow Zkâ»Zq-uZaW¸iƒ@*ìZzgŠzuZuZZq-¾
ƒ@*ìX¾»t¶KyŠg|‚ÃªCÙ™@*ìZzgZk head)

âÅÀMðåZk�lZgÅŠgÃªCÙ™CìX
0     P

ÃŠ3c*ŠHìTÅ A Zk{�~Zq-�lZg
�lZgÅŠgÃ ÅY+$ìXZk " P"Ð"O"‚

ÐªCÙHY@*ìX��ZkâÅMðÆ',Z',ƒCìX
u}Æ',Z', Šz\)40î GGZq-Šz

ƒMh�Z¤/ZyÆŠgZzg
‚ŠzâV7VƒVX

Šz\)40î GGZq-Šzu}Æ
!*Ç#³ƒMh�Z¤/
ZyÅŠgZq-Šzu}Æ
)z~ƒV1‚Zq-
Šzu}Ð#³X

::::XXXX (Vector Addition) ����llllZZZZggggzzzzVVVVÅÅÅÅ¦¦¦¦
Zq-„nÆŠzZ\)40î GGƒÂ\)40î GG  Zzg Z¤/

»aZ!xZzg ÃZSbF,KMŠï�� Zzg

»aW¸iZq-Šzu}ÐµƒYNXZkÆˆ
ÆaZ!xÃZq-Šzu}Ð5ä6, Æ̀W¸iZzg

4VÆù·ÃªCÙ Zzg �â»gƒ@*ìz{Šg|

™@*ìX

Fig.(c) ƒ@*ì& 4V»ù·Šg| Zzg   

~Š3c*ŠHìZzgZÐŠg`fsZ0+Zi~–ŠHìX

4444VVVVÅÅÅÅ¦¦¦¦»»»»[[[[»»»»‡‡‡‡ââââyyyy
::::XXXX (Triangle Law of Vector Addition)

Z¤/Ë[ÆŠzZHqŠzZ4V»ªCÙ™D
ƒVÂ[»ŠZIåZyŠzâV4VÆù·ÃªCÙ
™@*ìX)Š}I»ù¦\)40î GG#³Z0+Zi~ƒ@*ìX(

ZkÒyÃ\)43ðGGVÅ¦»[»‡âyë�X
����llllZZZZggggzzzzVVVVÅÅÅÅ̧̧̧̧&&&&

::::XXXX (Subtraction of Vectors)

\)40î GG A Zq-„nÆŠzZ\)40î GGƒVÂ Zzg Z¤/
\)40î GGÃ¦™ä6,ZyŠzâV4VÅ̧&qÝƒC -B~

ìX

\)43ðGGVÅ̧&»{� B Zzg A~(c) Zzg (b) ŠŠg`!*Ñ{�
)Yg~( 7HŠHìX

Ÿñ8aþ³þ³^¨Œ
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™ZyZXŠZ]~	áïìXÅµâqZK̈yÆn
ÇZÌK‚i~~Å̂ìXZÐð”{ŒY@*ì
ªZq-q�¬Ðñ�Š¶XqÑèZ¤/ÃðZy¼ŠZñg6,
¨g™}�tuZHxŠîì)šµ"}ÅæŠÐ(ÂOW,
ƒñ%7gLX

}‡ây**Ç™äzZáqw»»xŠ&ÀŸ/õ GGXZ¤/z{̀Zì
ÆoøZzg£â]Å¦k,,:¯ÃÂÄ)baZ
ƒVXc*Q™»j~Zzg‚³ZEwŠB˜V›ëÃ̄gU
ôp™1Y@*ìXZyÅgkge8-»ÃðZzgi§iøg}
0*kñ�Š7ìZzgQÂ1VZzgZ¶gZ]z̀ZZ+Å»g~~
Zk»™ŠZgŠBXZ¶gZ]Zzg̃G«»¦gW\¦k,zVÆ
%™„7MhXZzg;Vøg~pÎZgc*Š,X@*g]Ï]Ô
c*ŠÇgoø?fgZÎG!ëZL³m,zVÔŠz2VZzg0*p
YâgzVÅ¦/g}',ÎVÅ¦k,,ŠN™¾Šgä]Zzg

úqÝ™D�X
™~Z,ØZEwƒD��gzÝÆn

ˆ8Lgnp�XZzgtgzÝZy',¹ïFÃúV»Ã
WäzZÑ¹(,ZzƒCì�ŠgZÝgi+-z-iÔ²-)é Y

GZzg
Z8m,ZzgZÐZgi+ZzgZßZzZ"5Òï JGHÃúVÅßg]~Ã:

WäzZàÂZ**ð6,ŒìX',¹ïFØzVÅ×ß÷
(V i s ib le &ZK̈ãWçŠN$ËìÔZÐ%ð…3ýG

ë�ZzgëZÐg8-ÅwÐY… Spectrum) 

�XZK̈ãWçîsF,+%ð)ÃWäzZà(îwñ`Ãuc
g8-~²&B3¸ç

G
F,+Ã¶g8-~ŠN$ËìXZyÆ

Šgxy**g̃ÔigŠÔ!ZzgYg8-ÅZñZ`îwƒC�Xšg
ZzgŠß)¸kUÛb(%ð…3ýGÆXg8-Š3D�X

|gáî&+i)e0+~Æ%·](ÅMðˆ8LÔ
!*<m|g**>f$Zzg|g³ggZàÅgzÝÅˆ8L»

YÆ',ÎV~ 1800 YÆ',ÎV~ƒZX 1700 ZÏs
Zày~åézózzeZzgu4-.«ç XGE}e-~äZq-gÄZgC

Ÿñ8aþ³þ³^¨Œ
 ¤CÙµgÃgz¹

xZXŠZ] 100

™™™™
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Ãl}c*»½6,v™äÆn|g**>f$ZEw™ä
ÅÃÒÅXz{Zq-@Z@*gä~»x[Âƒ‰pt

x7åXic*Š{Šk,gzÝ~g
6,R»àƒ̂X
Y~”ðÅµgpp 1826 �ÛZ÷~�is&45Áõ E

GFä
ÃLL"ZW$h½3ð EGgZóó~ (Pewter Plate) zZàkR,P

×?gÄ™«»x[¯I¤/Zs¯ðX”ðMðˆ8L
gppzZÑâŠ{å²kR,²ZzgiÅ½]¶X&45Áõ E

GFäˆ~
kR,Å(@*ÆÅ²ZzgZy6,”ðÅ(|g³gZàÅ(<4è

GXG

Y~&45Áõ E
GFÅñ]Æˆßõev} 1839 ZEwXX

äZk§i»gÃZq-4̂~7HXT»**xZkä
ev-N*U$g3X

ev-N*U$Zq-ÖZg;B~ñ~YäzZà»6,P
Y1850 6,@Z@*gC¶XZ¤/pt@È~=wƒ̂@*ë

Æ‚{~ZkÅ(Zày~z@{~Ã¾N*b^ä
Zq-"5»43ð EG

Y
GH0*i&43ð GHG6,ZªzäHXN*b^|gáî&+Ðˆk¯c*
ŠH»½ðh~Šk,ÆngzÝÅiŠ~Ñ@*ZzgQŠzu}Ø
»R,f$4ZÐŠê@*�@zZãƒnXZk"5»43ð EG

Y
GHÐ¹

Y~„»½Å( 1850 Ð0*i&43ð GHG@»gGYMh¸X
jÃ"5»43ð EG

Y
GHÆîg6,ZEwHYäÎX|g‚uZq-Çhñ

(wXÃßec*yX~¤ƒD¸X†k"5»43ð EG
Y

GHiic*Š{zZã@
aZ™DYè»½Å‚|#@Åbc*]Ã*™Šî¶X

c*zf$ (Wet Collodion) Zk§i»gÃzf$Ãßec*y
P6,Zª¹ŠHX
aèzf$P6,Zª~j6,µ¦k,heÐ¯gU

¬mJ**7,C¶Zzg¦k,heÆ¯gU@̂Ãx¯ä»
¿ð™**7,@*åOçZq-egZðP§i»ĝlHŠHX

egZðPªŒHZzg|g',zâàÆZ
')Òjè GIEÅµgpp

Y~ZXŠƒñ 1878 zZá¬Ð»g”{jÆ•}
ZkÆẐ%kYg`ZÆ}äZq-EZgÂxzäHX
»½ÅZq-D÷Ô†kPÅ(ZEw~ÑðˆX

Y~ZÆ}ä»½Å(Zq-ö8ZEwH 1889 

&+Ñà¹Y@*åXtƒÐ«¯I¤/Z’™¶XZÆ
}äZ+IV»gZ3ûZgH�W`À7àZ7c*Z+"3ïHGH

ö8Ð¯ðYC��+ÑàÅ§b¢Wv7ñ@*X
¼ZµêŠ!*]Æ´z{°̀�,œ~J-

ZEw~:WNX°̄I¤/Z~ÆnˆgCãCŠzV6,
Y~Šø7[ƒZXZÐ 19 0 7  »x[¢asXWI™zx

¯ä»§i�ÛZ÷~W±o/õ
YGZzgßKC÷}**òñ].zV

äzäHXpg3¯I¤/Z°ÑzqƒðXŠzâV~0*iW°
R,Z$n.ç
E

F&4n.ç GEGEc*LLsàióó»gƒñXZÆ}XÃeuä°
Y~ÃeZ°™”gs™ZðZkä 1942 

"5½543ð
EG
Y

GHGiÆn
¯I¤/Z°ÆØóVÃZq-»g”{"5»43ð EG

YH
GX0*i&43ð GHG°6,Zª½

™Šc*X
¯I¤/Z’IV~Z,ØZEwƒD¸�Ã

WäzZàgzÝÅZZñZ`îw?ZgŠ¿Šï¸X
Z’Zð�ZhzZV$IV~Z,ØZEwƒD¸�
%ð…3ýGÅ¿ZñZ`îw!*<mYg8-Åˆ8Lgnp
¸Xg3YßVÅZ’Zð¦k,zV~YYwæî²uc

Zzg**g̃Yw¹�}ÃWD¸Xt{òŠzg™äÆ
ÃZ

')Òjè GIE~ Dye Sensitizers nºm%·]
	áïHŠHXW`ÀSàZ]4k5é GIEÆ‚B̀%ð…3ýGÆ
ƒgùVÆnˆ8LgBb�X

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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HHHHRRRR0000++++ggggŠŠŠŠNNNN$$$$ËËËËìììì????
R0+g	áh+„LZK̈yÃŠ3ðŠîƒXYV�‚g~

i0+ÏŠy½ik,i}gSìgZ]Æz‰Üò™Q}ch}
3CìXZÏzzÐZÐZq-ÐZzg6,ZuZgYâgŒY@*
ìXR0+gXRVÆWg0*gÏ�rk,zV~u8-úy
¯™gSìZzgkÅ¿6,ªx™CìX

R0+g»g8-aì6ƒ@*ìX¤/Šy¸T$ƒC
ìXŠx½ã&v¢aDƒCìXZ#�ZkÅÀMð
Gg{v¢aiJ-ƒ$ËìXZkÆ
Ÿ6,Zq-%BZzyªLL�ÛóóƒC
ìXZkÆ»y!*gq-!*gq-ÎgZpV
Åâ#ƒD���ÛÆZ0+g¾
YD�XZkÅŠzgKgKZ@
ƒC�Z7Ì¢Zzg�ÛäeJ,$
g3ƒ@*ìXZkzzÐZÐ×ÁÃW@*ìX¬iâä~
ìwHY@*å�R0+gZ0+SƒCìÔZKÛ*W\VÐ

R0+gšµŠN$ËìXR0+gi}ÅŠäzZàƒÐ
ic*Š{!‘tìXZkÆZŒ0*îV(,}¢oZzg˜Åâ#
ƒD�XtZq-4ÐÌÁ²I~.ÞÅŠ™ZkÆZ0+g
¾$ËìXW\ZkÆi}ÅŠäÆZ0+Zi{Zk!*]Ð

¢aDu8-ÅŠ$ËìX 68 Îk�tZq-gZ]ÆZ0+g

R0+gZq-çÑCYâgìXªt¬xîg6,i}Æ
Z0+g°ú.Þ¯™Zk~»ßãÅ^~ZCbgS�X

R0+g,:Üsu8-úy¯™gS�ÉèÃZ\™Æ
a‚Ì¯g�X&LLR0+g.Þóó¹Y@*ìXZkÆ

Z0+gZzg!*CÙz{RÇQC�ZzgWgZx™äÆnz{Zkr
Ænu8-úy~gS�X

�VZzguùV»Zq-ë{Ÿ¯™z{7‚ãpgZu
Zzg½Z�ÛZë™äzZài
VÆŒÛd$F,VYC�XuùV

ÆZkë{e~ç}Æz‰Ü
!*CÙå3ÆnZq-ÛzãgZ3Ìƒ@*

ìXtu4.e$¢o¯ðYC�X
@*ëŠzu}YâgzVÆntgZ5
ZãW‚y7ƒD�z{R0+gÆ

yzV~7‚ãßYNXR0+g
Æ‚tzZáŠZ-$ZkŠg!ŠJgzZáƒD��ZL
ŠÔÆ‚B(,~"®~Zzg·Šg~Ð±$ËìZzg/#Ö

ZLÐ(,}aìÃÌhu™$ËìX ~
ZkÅpgZu~gLñLQ}ch}Zzg¡}
	áï�XtZkŠgÑ6ZzgLLÈÅóóƒCì�Z¤/ZÐ!*g{

]J-ÃðpgZu:ïnÂñ]ÆŒÛd$VYCìX
))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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(69)
((((¢¢¢¢....çççç
EEEEGGGGOOOO QQQQ

¦/�ZìX 69 e{i'×x /

Z%MÆÇÒœZg]6,Ã,̂ƒäzZá!™,çOF,+ /
',kÅ/~ZkÇ} 69 ¿gz**®gl��

6,Ã,̂ƒñX

69.96 Š*ÆƒÐ(,}«gdZÃI»gK /
�%,éìX

',¤â~»î‹SÆ!*î°Z}8�Û~}ä /
ñZµ6,Zq-Z)~Šk 69 �Û†¯k™–~

ÅŠkzHhe»Z³ZiqÝHåX

Y~OHŠHXZkz‰ÜZyÅ/ 1975 	á{ßÃ /
',k¶X 69 

Z%OŠZgZ|#ÖzZdÔe7–Ã¼~zZµì /
%,éìX 69 T»gK

Z&+zkÆ‚.œgZ£g°Î§gâ»ZÙw /
69 Y~ƒZXZÙwÆz‰ÜZyÅ/ 1970 

¶X ',k

',k 69 Z]6~%ŠzVZzgúgÂVŠzâVÅZz‰/ /
ìX

Z%O¹âöâbz&4n.ç GEHäZK�g¹ /
',k 69 Y~	áùÅZzgZkz‰ÜZyÅ/ 1828

¶X

Y~ƒZXZÙwÆz‰Ü 1538 ¤/z**7-»ZÙw /
',k¶X 69 ZyÅ/

Š*~Z[J-ŠzpZ&Z+¦/g~�XÆŒV /
aƒñXZy~Ð«{ÂygzkÅ 69 Ô69

åAezgfÉ4hÒï GHZzgŠzu~{Ây',¤6Åå
',**geë',v‰XZyŠzâV{Âyät»g**)

i7½3ð F
Y

GV~ZHxŠc*åX 27 Ô27

Š*»ªeZu]ð�ÔZKZ	á®)Æ¬ /
�Å®ZŠ~	áùƒZ 69 ÔÃ 1840 ŠyÔJ#

åX
))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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¾ÛR,Å (Speedometer) Zêz¢a   X1 ÎZw
Vwì?           

 [:Z**ßv Z³:é
Š:Zy~ÐÃð7 `:;ð%æELe
»HÈƒ@*ì? (4GL) YZs 4 X2 ÎZw

Z³:¯gB¾c6,z¤/Z/É45½ð GE
Y

ó
`:¯gB¤/-É̈45½ð GE

Y
ó [:µ1ºé Y

GÉ45½ð GE
Y

ó
Š:Zy~ÐÃð7

Hƒ@*ì? (Scareware) XZ]½2.çJGzJ 3 ÎZw
[:¢k5ë EIEY Z³:Z3x

`:{ZAzZ],k‚ÅzJ
Zy~ÐÃð7 Š:

X¬4ÛR,»**xHå? 4 ÎZw
[:Íg} 6600 Z³:Ïe~Ï
Zy~ÐÃð7 Š: `:6,x

X‚$sB‚ÅzJ¾äe-©H? 5 ÎZw
Z³:ÏXe~Z}Ï

(Oracle Corpn. [:ZzgpÃg7gc)
Zy~ÐÃð7 Š: `:âMz‚Å
~ÁZ%OZbzVäZ&45ÿ

EH
G 1968 �Ñð   X6 ÎZw

ÑzqH? (Intel)

Z³:Zi+xZzi!*gã
[:gZ',â̂ZõZzgÍgeyñg
`:.ÞyZzgZ›»wŠ:Zy~ÐÃð7

ÛR,zZ],k»ñ].Ãyì? (Brain) ',+   X7 ÎZw
Z³egÖ�ÛZ1[:8-,ç EGE»Ð

`:ðY$jè
E

EŠ:ÃgztE~',ZŠgk
¾ä¯c*? (Webcam) ªzd$;    X8 ÎZw

Z³-Eg;Ws‰`
[:-Eg;WsWxge

Š:Zy~ÐÃð7 `:-ZöWgò
(» Weaving The Web z-jŠZzd$)    X9 ÎZw

'Ãyì?
[:0gCð Z³:G',3,kà
Š:Zy~ÐÃð7 `:†Zß©{y

~(Ms Excel) @*i{@*gõZ*ZöZ&½hÿ G   X10 ÎZw
YäÆa	ág¾̂&+Hì?

;+ [:Nzw 1+ Z³:Nzw
,+ Zð!*gŠ:Nzw + `:W«

6,ŠB(  37 )�Z!*]™

ÛR,Ã̂,

·²ÔŠ‹Ÿñ8aþ³þ³^¨Œ
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Asexual

((((:::: ËËËËwwww + mmmm+ ))))ZZZZ}}}}  

½Æ"5é ELE)%("ÒÔT~»gWæÒZ¡IY:
ƒVX

Asexual Reproduction

((((:::: ____èèèè
IIIIMMMMEEEE+ ËËËËwwwwXXXX§§§§6666,,,,zzzzXXXXRRRRuuuu + mmmm + ))))ZZZZ}}}}

Z(§iT~Ò¿:ƒÔ%Ò÷Æc*%%æEMZzg
âŠ{ÆAZ‚ÛZö±»§iXZk~À˜*Y0+ZgËÌ
Zq-Y0+ZgÆŸÆË¬xc*ºm8zõ OÅæŠÐz�Š~W@*

ì)ZkÆ',ÜsÒZ‚ÛZö±~z{ZµZµY0+Zg
ZµZµnÆª%æEMZzgâŠ{Ò7Í/õ E

G¯D�XÆ!*ë
YÐ*Y0+Zgz�Š~W@*ì(Xt§i−ŠgZÆ
YâgzVÔpgŠ|Y0+ZgzVZzg7ŠzV~MìXZkÆË
~“WzZÑ*Y0+ZgÔZkY0+Zg6„ƒ@*ìTäZÐaZ
HƒX

))))ZZZZ÷÷÷÷((((:::: Ash

gZÄÔËÌWg±5ë YLE)**xC(âœ}Ã°ä6,qÝ
X ƒäzZÑLLSyWg±5ë YLEóó))**xC(`sX

Aspartic Acid

]]]]åååå LLLLHHHH((((:::: + XXXXZZZZ}}}} &&&&ëëëëHHHHLLLL + 0000****gggg + ))))ZZZZöööö
Zq-n»Z
ZŒ�6,z”ÅZZlx»zƒ@*

HOOC.CH2.CH(NH2).COOH ìXÃgñÑX

Aspergillosis

bbbbøøøø LLLL((((:::: + ßßßß +  YYYY + %%%%ææææFFFFMMMM  + ))))ZZZZöööö
Aòµ54ø

Y
GHM Z$n.ç GF7Òø ELM µzVÅZq-Fg~��

**òí0+ÅzzÐƒC (Aspergillus Fumigatus)

ìXZkÅzzÐ‚÷Å**à~Z°YaZƒ™Š)ÌƒY

ìc*âÌƒ$ËìX

eZË·ZÅ6,zm,

‚beÖ~

‰^ñß‹JÒ�ß†p
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JR,Zc
))))gggg¶¶¶¶'''',,,,ZZZZÓÓÓÓggggZZZZ„„„„ZZZZLLLLJJJJZZZZ»»»»îîîî....$$$$ÐÐÐÐââââxxxx))))‚‚‚‚bbbbÆÆÆÆZZZZ»»»»îîîî....$$$$~~~~RRRR,,,,ZZZZcccc™™™™ZZZZääää»»»»§§§§iiii((((

 Z¤/W\»Z»î.$ÌZÃJWsZ&+c*~ìÂŠg`fs¥â]ZLJÃŠnW\yh+Zg~g¶ X1

øg}ZÃJWsZ&+c*ÔfZ™ô',ZõÆZ»î.$~v™ZMh�:(Urdu Science Monthly) ZgŠz‚bÇ : Z»î.$»**x          SB 10177 189557   : Z»î.$�    
Z¤/W\»Z»î.$ËZzgJ~ìc*W\ÛzÈoÐyh+Zg~g¶v™**eT�ÂŠg•fs X2

¥â]ZLJÃ�ÛZë™,:(Urdu Science Monthly) ZgŠz‚bÇ : Z»î.$»**x         SB 10177 189557        : Z»î.$�    Swift Code: SBININBB382                                  IFSC Code. SBIN0008079    MICR No.   110002155
ì¼æÒj^ekæi†‰nØô‡…Ò^µjäV

110025 fZ™ôzÆÔ5Š‹X (26)153  

~LLZgŠz‚bâx)óó»yh+ZgàCeLƒVBZL³m,Ã7g}‚w?gj'eLƒVByh+Zg~Å
JR,ZcBsBBegZÅgzZ:™g;ƒVX g‚á»ig‚Ñ:&+g= ‰h+™Z**eLƒV)yh+Zg~�''(

g‚áÃŠg`fsí6,&+g=‚Š{eZuBgZ~Zg‚w™,:
**x'''''''''''Ø'''''''''''''

''''''''''''''''''6Ãe''''''
¯y�''''''''''Z~é''''''''''''
â^:

gz9)ZÐZŠ~(Zzg 250/=250/=250/=250/= gz9Zzg‚Š{eZuÐ 600/=600/=600/=600/= g‚!gZ~eZuÐjZäÆai§‚Ñ:   X1
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