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¸P',ÎVÐ)].~™±VÅ®ZŠ~ *

’góZŸ†ƒg;ìX1hðVÆ´z{ZŠ²/ÆZ�ÛZŠ

Ì™Ï6,Ö™úi7,"6,6g�XZkÅzzZRV»ŠgŠ

ìXZRVÅ1»¸gDyg;Â¹¢â�ZyÌ

™Ï6,Ö™„úi7,_ÃWNÐX

QÂÔ{Á$+‚laZzgKzVŠ~

ZqÐi™**ÂƒYñÇX

ZK̈ãŸÅCÙz{"‡°ÏT~

A-VÆ�hOW,ƒDƒVÔØk

BCìXZkÒpÐZRV»ŠgŠÌ (Arthritis) 

ØkìXØkÅ¬x´â]�hzV~ŠgŠZzgñ

�XZyÆ´z{�hzV6,uqÔ ( S t i f f n e s s )  

ZzgÜzw•~ŠØZg~ (Swelling) wZg]ÔÎX

ØkÅ´â]�XØkÅ¼©V~Šzu}Z¡IY

ÌOW,ƒD�XØk»úW×W×ÌƒYìZzg

Ze7-ÌX

ÐiZZ+9�XŠz9ic*Š{ 100 ØkÅ

0*ðYC�:
Ô8fõ EL O s t e o a r t h r i t i s  ( 1 )

Degenerative Joint Disease

¹Y@*ìX

Rheumatoid Arthritis (2)

(,f Osteoarthritis ØkÅ«n   

Ã (Hips) /Æ‚BºmìXtZèVÔZRVZzgÃÛV

( R h e u m a t o i d OW,™CìZ#�Šzu~n
%nìX A u t o i m o n u e  Zq-A r t h r i t i s )  

%nz{ìT~Ÿ»æZ¢š-ö
EG

Âx Au t o i mu n e  

¡qŸ]6,úWzgƒ@* (Immune System) 

J]ñrŠ8

ŠgŠ �hzV»

ZöÔZöÔZXZÃ!)'gZ»(

ÎÎÎÎZZZZÑÑÑŅ̧̧̧̃ZZZZòòòò----xxxx$$$$««««çççç EEEELLLLGGGGLLLLkkkk
(World Arthritis Day)

ZZZZÆÆÆÆ'''',,,, 12
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ìXt%n;ðVZzgczVÃOW,™@*ìX
Ô( G o u t ) ØkÅŠzu~©V~[
S e p t i c Zzg L u p u s ,  F i b r o mya lg i a  

	áï�XØkÆ%!ÃgZs#àä Arthritis 

ÆnZÐWgZx™äÅ@Ze$ŠbZzgOW,{�Ã!*g~
!*g~',sZzg¤/x0*ãÐçe’XziyÃÁ™**ZzgÑ

åzgil™**ÌØk~ÃZ+{qU*"$ƒñ�XZk
%n (Medication) %n~Š~YäzZàZŠzc*]

Ån6,«ƒC�XŠgŠŠzg™äzZàŠzZ×V}
Š~YC�X Paracetamol Zzg Ibuprofen 

( J o i n t ‰Zz‡]�hzVÅp~
¢zg~ƒYCìX Transplant) 

‚ßÍV6,ZW, 3.8 ÔOsteoar thr i t is

 R h e u m a t i c Z0+Ziƒ@*ìZzgZ#�
‚ßÍVÃOW,™@*ìXf!̃´ 0.2 ÔArthritis 

‚Åi0+ÏÆË:Ë%µ~OW, 2Ð1 ~[

‚ßvØk~2 20 ™CìZ#�Z%M~
�180 ‚W!*Š~ª 15 ƒD�X¸g]~

ßvZk%n~2�X
ØkZK̈âVÅgzi%{i0+ÏZzg»g™ŠÏ~

¤/Zz^»:LìÔ£gi0+Ï~Ýà»:LìX(,f
Zq- Arthritis /Æ‚BZk»�ZmìXÂ
±Z$¨½jè
EEIE Itis ±�hZzg Arthr %“Âì�

Ðï™¯ìXZ¤/Ãð¿Øk~2ìÂ¬xîg6,Zk
»Ètƒ@*ì�z{�hzVÆFZ%Zn~ÐË
Zq-~2ìXtZ%ZnfsÆ_.�:

/ Osteoarthritis

/ Rheumatoid Arithrit is

/ G o u t  a n d  P s e u d o - g o u t

/ Septic Arthrit is

/ Ankylosing Spondylit is

/ Juveni le Idiopathic

/ Still 's Disease

J]ñrŠ8
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�hzV»ŠgŠŠzu~"‡°7VÅ´#ÖÌ
ƒYìXZkqª~ØkÔãCŠ~%nÆ£«~
U*â~%n¹YñÇX(;ï GXE"‡°ŠHVfsÆ_.
�:

/ Psoriasis 

(Psoriatic Arthritis)

/ Reactive Arthritis

/ Ehlers-Danlos Syndrome

/ Haemochromatosis

/ Hepatitis

/ Lyme Disease

/ Sjogren's Syndrome

z){z){X

´́́́ââââ]]]]
�hzV~Ác*ic*Š{1c*LÁZzgLic*Š{

1ØkÅZë´#ÖìXŠzu~´â]ÎXÔ
�hzV»JƒY**ZzgOW,{�»Šg<îE0wZg]!*¹Ÿ
ÆŠg<îE0wZg]Ð(,JƒZƒ**z){�XŠzu~´â]
Ì‡&ÿELf™��fsÆ_.�:

/;ðVÃWiZŠZ:ZEw:™0***Zzg½~
ŠØZg~7W**X

/�hzV~ñ�ðÆz‰ÜZzgÎg`
eÂÆˆZzg�hzVÃZEw™äÆˆic*Š{Ck
ƒCìX

J]ñrŠ8

����ÖÖÖÖ»»»»ØØØØkkkk����hhhhzzzzVVVV»»»»ØØØØkkkk



/"ì"ŒÛZg~ZzgÝz^X
/’Å¶

W]~ŠgŠ   /

/�hzVÃw•ŠbÂZzg1Š{
/©wÆ_.zgil™**Â
tZ’Zð´â]�XZ¤/t”]Z(g™BÂ

Z7U*â~´â]ë�X

(Disability) mmmmzzzzgggg~~~~
Š*½~Zzg{m™Z%M~mzg~Åƒ

Ð(,~zzØkìX5i#ÖÐ)q¢~ZzgçœV
ÐgZ‚‡ì™**Zy%ÉV~¹¬xìXØkÆ

7g{0*DZzggCgCz{ZL (Active) %!dw
y~{ƒ™g{YD�X

øøøøáááá
�hzV»ŠgŠpŠØkÅÍZ„ŠêìXgi+-

ßY)Zog}(ZzgpyÅYõØkÅøáÆn
»°�X

Osteoarthritis

tØkÅƒÐ¬xnìXtŸÆ(,}
ZzggL�hzVÃOW,™Cì};BÔ¯ðÔÃÛVZzg

Æ�hXa^•ÆË~Ì (Knees) ZRV
Zz-WgêZðFÅDe$ƒ$ËìXt%n°æ N~A~

ÐÑzqƒ@*ìXQW×W×£.Þ (Cartilage) 

ÅŠzâVA-VÃOW,™@*ìXWytŠzâVAc*VZq-
Šzu}~

²Ÿø
Y
NYC�XZkqª~Kãw»]

ÆŠzgZy©à‚ŠgŠƒ@*ìÔQŠgŠÅ”](,"@
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J]ñrþ³Š8

Arthritis of FeetArthritis of Fingers



ìZzgWy»gWgZxÅqª~Ì1ƒCìXt
1ËÌ§bÅu¤/òÐgzuŠîìXKã

ziyÃ–gZŠ¶zZá�h}"Ô�ÖZzgÃÛVÆ�h
ZkÐic*Š{OW,ƒD�Xt/ŠgZißÍV»%nB@*

Å/J-í 65 ‚Ðic*Š{pZ&~ 30 ìX
íZz-WgêZðFÅDe$aZƒYCìXZk%n
~2ƒäÅz�;]~].h+§i0+ÏÔ�h6,a^5
ZzgñN*0*	áï�X

Rheumatoid Arthritis

tZq-Z+"‡°ÏìT~Ÿ»ŠÃ¦
pŠ/pŠŸ6,ú (Immune System) Âx

WzgƒY@*ìXtúÜs�hzV6,„7ÉŸÆ
¹‚g}Z¡IY6,Ìƒ@*ìXtçA-VÆ�hZzg
™~A~6,ƒD�TÐ£.ÞÅŠzA-V~

9£4-
÷

EGEE

ƒä@ìXZk%n»úZèVÆ (Erosion) 

�hzVÔ¯ÇVÔZRVZzg²<43ð XEGV6,ƒ@*ìXZ¤/´`:H
ŠHÂZyZ¡IY~P',ÎV~$+úð

20 aZƒä@ìX¬xîg6, (Deformation) 

c*ZkÐic*Š{/ÆßÍV~Zk%nÆÑhƒä»
Zkyƒ@*ìX”V~Zk%nÅzzÐ6,(

ÔggÔŠgŠZzggzi%{Æ»ñVÃ™ä~ (Rashes)

mzg~ÑhƒCìXZ¤/Z’Z~„%nÅøá
( A g r e s s i v e ƒYñZzgYgq:´`

HYñÂ%!**gïi0+Ï¬™Y Treatment) 

ìXZk%nÆÑhƒä~{0+ZyÅ@*gõ)Ä

Ø~(ZzgZÈåÃÌ(,ZŠ4ìXA~Å
9£4-

÷
EGEEZk%n

»{m³ìX

Lupus

tÌØkÅZq-nìXZk~%!Å¢
ÃWD�X%!gzÝÆn (Rashes) 6,ŠZr

¹8hé Okƒ@*ìX!*ßV»Q**Zzg¤/ŠzVZzgµzV
Æ)bÌZk%nÅS:]�X

(Gout) [[[[
�hzV~-guZŒÆ_Ð[»%n

Zk (Infammation) Ñhƒ@*ìX�hzV~¡

9   2019 ZÆ',âx)Ô5Š‹ ‰^ñß‹ QgŠz

J]ñrþ³Š8

(Gout) [[[[
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%nÅ{m´#ÖìX[ÅZq-)czsnÌì
��hzV~y0*],zÃ‘Æ_ÅzzÐƒC
ìXZ’ZY~[ÜsËZq-�h~aZƒ@*ìÔQ
¦/gDz‰ÜÆ‚BŠzu}�hzV~Ì’Y@*

ìX[~�hÎ`YD�ZzgZyÅ»g™ŠÏOW,
ƒCìXt»°1Š{ƒ@*ìXZ¤/ÇÐZk»´`
:HŠHÂt%n”]Z(g™©8ìX

´́́́`̀̀̀
ØkÆnÃð{m´`Šgc*Ä7ƒZ

ìXØkÅnÆ_.´`?m,HY@*ìXZk%n
Ô§i (Phys ica l Therapy) ~ºmzgil

i0+Ï~p~ziyÃNzw~ǵZzgŠzZ×VŠ~YC
Alternative Medicat ion �Xù~Zzg

ÌWiâñYD�X

@@@@****ggggõõõõ
eZÑÎgkÆ!*ª]~ØkÅñ�ŠÏÆo]

txŠ*ìX 4500 A�XZK̈âV~ØkÅ@*gõ
âI@*gõÆZK̈âV~ÌØkÆÝl0*ñ‰�X

~ÌØkÅ (Mummies) ‚wŠ*OV 3000 

W i l l i a m ~1 7 1 5  ñ�ŠÏ»ØÎc*ŠHìX
De Arthritide äZK�giâ:Â[ Musgrave 

»ŠzuZZi+c	áùHT~Øk» Symptomatica 

J a c o b ‚!çÒ 2 8  -ÒyìX�ÛZ÷»
z{ª¿ìTäØkÅ Landre-Beauvais 

´â]ÒyXX

J]ñrþ³Š8
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ZzÑŠZvÅxÚìX¬xWŠò„71V
Zzg),gÍVäÌZzÑŠÅÕÅZzgŠ¬Nâ4XtZq-

¡~Z%ì�ZK̈yZzÑŠÅF,šMZzg6,zglÆn
@*§]ZLW\Ã̂zsg‚rìXg[fzZrw�Ûâ@*

)Zl( " âwZzgZzÑŠŠE~i0+ÏÅi“M� " ì
øg}‚t�`ÅZZ»ÇVÅ^~ñ�ŠÑÃYz
f?Ô»x[z**»xÔdizägZ�ÛZŠ‚Åoiw…/õJ

™DƒñZk£xJ-ã�Xøg}ZgŠ¤/Š…
zZáZK̈yX~‡LÞÌ�Zzg>wÌÔZðIÌ
�ZzgYŠ~ÌÔtÜsZkF,šM»³ì�ZyÃ�ÛZë
ÅˆTÅ¯Y6,Ãð�6,zg0™Z½ZÂÃð;Š~Zzg
™Ô0™Z½ZXTÃ̂ZhF,šMxWˆz{4ZK̈y

0ŠH�gÉðZzgF,šMÐøzxg;z{"gZ{gz~»Dg
ƒŠHXgÎwZ™x~V»�Ûâyì�CÙ¡̂]’6,aZ
ƒ@*ìQZkÆzZ−+ZkÃ·Š~Ô¾Zãc*XÏ¯
Šï�XaaZ›îg6,0*À{Zzg**iuƒD
�XZ¤/ZyÃí»¬Š~¯Šc*YñZzgZi»x2ñ
YNÂz{i0+Ï~WÐ(,_�XOñZkÆZ¤/z{
',}ZdwÆ¬Š~ƒYNÂ',!*Š~Zzgh•Zy»
lg0YCìXâVÅW¨lÃaÅ«ŠgkÇ{¹ŠH
ZzgZq-VàâVÃZq-DÙZgZ‚E+{6,F,ßŠ~ˆXâVÆ
ŠñVÒ¼AgÄŠ~ˆZzg!*\Ã¼AÆŠgzZizV~
Ö@»ŠgzZi{¯Šc*ŠHXzZ−+ÃZyZZzZg«£â]6,
Ã,̂{™äÅzz±âÅF,šM~Zy»¤/Z×g™ŠZgZzg

J]ñrþ³Š8

”VÅF,šM~zZ−+»™ŠZg

Ãgzt¤CÙÔ©gW!*Š



ZzÑŠÅ#bz‹ŠÆnZCWgZxzjy�g™**ìX
�Z]ZÑgnaZƒD„g…Ô6,0+}6,zZiZzg
a0*ñ½QäÆ‡.ÞƒYD�Z#�ZzÑŠWŠxÃ
ZKaZöÆˆZñgi0+ÏÅZ�xŠ„ÆnZq-îs
²/Šg»gƒ@*ìXZzgz{îs²/TÆ!*)̄ZK̈y
ZLW\ÃpŠÓ¯0*@*ìZÐ½zF,šMÐ̈HY@*

ìX˜VYâgZKpgZuZzgi0+Ï»ZŠgZuá™gzñ
i}6,W@*ìz�ZK̈ãâiZG{±Zy
ÓxgñiÃ0*ä~Zq-²/ÎŠîìX
F,šMµâqZK̈y»z{zZuz2ì
TÅ$+zªZK̈yZKWäzZàYVÃ
øDA»g™@*ìXËÌoz̧x»
wZkoz¸xÆ”V6,ƒ@*
ìX”VÃÃZ0+Zi™ÆÃðÌ¸xW`
J-»x!qÝ7™mXËÌoÅ
yzCd$Zzgíz>ð~”V»Zë™ŠZgƒ@*ìXW`
ÆaÀoz̧xÆŠgìVz@*¯uwÆf)ŠZg
ƒD�XZ¤/™AZzgZYðzZ−+~0*ðYñÂ
”VÃv[zx¯c*YYìXazZ−+Æ0*kZv
ÅZâ-$ƒD�ZzgZkÆ!*g}~ZyÐJ!*i

þZ}ZZyzZßV " 6,kÅYñˆXŒÛWyœ�Ûâ@*ì�þþ
" ZLW\ÃZzgZLZIzÈwÃŠzicÅWvÐXî

?ƒZKZK(6,f)ŠZgƒ " gÎwZ™x~Vä�Ûâc*�
XÑf)ŠZgìÔZkÐZKgÎÆ07YYñ

ÇX%ŠZLyzZßV»f)ŠZgìZyÆ0ZkÐ7
YYñÇXúg]ZLyÅf)ŠZgìÔZkÆ!*g}

~ZkÐ7YYñÇX{ŠxZLW‡Æâw»f)ŠZg
ìÔZkÆ0ZkÐ7YYñÇX?ƒf)ŠZgƒ

XZK̈ã±ÅF,šM " ÔZKgÎÆ07iYîÐX
Ð%ZŠ¡qçÑ}ÅúìzZ−+ÅwZq-
zgZq-ZbÅƒCìT§bZq-Zbqg]Å
¢ïÆnZ+D+ZÛZ(g™@*ìTÅzzÐqg]

¢oZzg“îk�ì!*ÇZÏ§bf)ŠZg
zZ−+”VÅF,šM~ZyÓxÁÜ
zúZïÃ',zñ»gÑD�TÐ�`Ã

£/ZK̈yqÝƒVXF,šMÆfg=
”VÃ�`Æn»gWæ¯c*YYìXD
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zZ−+Üs(ZzÑŠÅÕ:™,ÉZzÑŠÃ
(¯äÅÃÒÌ™,XzZ−+”VÅ9½z

mCYÅZyTVÐ;ZVNX» F,šMÆnZ
ŒÛWy~f™HŠHìXF,šMÆZkZß„ÂxÆfg=
±ZK̈ãÃn„z"gZ{gz~ÐXc*YYìXzZ−+
ZLZÙwÐ¬ZzÑŠÃÃðZ+qŠbeT��ZyÅ
Ã~¹ZÌgBbìZq-¬xWŠòZKzÃ]Ð¬
ZzÑŠÆnic*Š{Ðic*Š{Šzªgh**eLìZ#�Zq-
uâtŠZgz@*̀ÅpZéƒCì�z{ZKZzÑŠÆnL
ˆg]zgZV$~gh}Zzg5ix&¿ZKZzÑŠÃZz‘
ÇzV6,ŠÚÅWgiz™@*ìXtÕNZzgpZ÷]ZK̈ã
±ÅŠ*ÃplqwÂ¯$Ë�pZk~Zyz~Äg}
ÆÎZ¼Zzg7ìX

z{zZ−+�âjwÅyZ!»gZvZÑí�Z¹
e34/õ XG

J�z{âjwÅZ&b»»xZLyÐÑzq
™,XâjwÅZ&bÅ’q-Zkz‰Ü¤‰ÜzgƒYC
ìZ#�ÆyÆZ�ÛZŠ½zF,šM»ZZ%:0YD
�XñW,F,šMÆnZq-™ÔŠ´âjw»ƒ**Z”

¢zg~ìX>ðZzg',Zð½zF,šMZzgZ~xzƒÆ
fg=ÄZzg�Ûzr0*CìXzZ−+T§bZzÑŠÆKã
WgZx»ìwgnp�ZÏ§bZKZzÑŠÅ„~ÔiZzgZÜ¹
F,šMÆ‚âyÌ�ÛZë™,XzZ−+fgZÏŠð\ÅÓi]

ÐZKZzÑŠÃXäÆnZKÓxÂZ*VÜs™Šï
�>z{¾§bÍZgZ™,Ð�ZyÅZzÑŠŠZEWvÅ2+g
ƒYñXzZ−+ÅZzÑŠÐZÝ›ZzgEípZ„¸ì
�”VÃŠE~gZs#zW‚öÆ‚ây�ÛZë™äÆ‚B
ZyÃWy]ÅÑizZwŠzªÐÌzZ5™ZzNA$„z{ZK

ƒMh�X F,m�f)ŠZg-VÐÇ{',W
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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$4-ö
EHWgeg

g¶Jw7ÅYñÏX



15   2019 ZÆ',âx)Ô5Š‹ ‰^ñß‹ QgŠz

øøøø1111ððððeeeezzzzVVVVÆÆÆÆ××××ZZZZÐÐÐÐ0000++++----VVVVÆÆÆÆzzzz����ŠŠŠŠÃÃÃÃçççç{{{{

7g~Š*~$+sâj1]Ð,ZF,ZôÆâCÙ+

âj1]Ô‚0ZâVZzg�Y»g.V»â'ì�ø1ð

ezVÆ×Z»ŸZ¤/-V„Yg~g;ÂWäzZá

ŠâV~øDÐå3zZà0+-VÆ·î~:Üsi',Š„

¶WñÏÉZ‹œ~J-0+-VÆ»ƒä»ç{Ñh

ƒYñÇX

Z£W!*ŠÆZðZ-mçÆ‚0ZVe

ZÝ^eZËZ}Xz~X®Ó¾æ NãÅªŠ]~‚0ZâV
ZzgâCÙ+âj1]ÆZq-¤/z\ä½ã‚]',ÎV

J-øDÆZezVÆqÑ]»_·™äÆˆ

¦/¸�y~%œ/~ziZg]âj1]zÍ]ÃZK

g7g^Î{ìÔT~¹ŠHì�¦/¸egŠ;ÇV~

ø1ðgc*2VÆezV~i',Š„¶WðìX
g7g^Æ_.:ÜsZF,ZôZzgø^6,Š÷ÅŠk

Zë0+-V~W!aðÆZëfgZùezV»gK

‚ÁƒZ 16 YÆŠgxy½ã 2004 YÐ 1962

ìXZF,ZôÆæàI~zZµ�g$+g~**BŠJxÆ

0*kÐå3zZàIÅZëçzy0+~ZÉ»45å EEZÆWk0*k

ezV»_·™äÆˆt|‚t 126 Æ

Wðì�ezVÆgÕ~¶zZµƒðìX
Š;ð¬ 4 ®Ó¾æ

NãäZKg7g^~¹ì�

%,³¢a 764 ZÉ»45å EEZÆ0*kÆezV»ù¦gK

g{ŠHìXZÏ§bIÅZëçzy¸�¶Æ0*k

J]ñrþ³Š8

(41 )mX øg~»Ñ]‚bÅgzÝ~

¥/| 6,zWZDw[Z−+ÔZ

].h+‚³F,ª]Zzgøg~i0+Ï



,³¢a»ŠZ],{Z[• %1218 ezV» 187Æ
%,³¢aƒŠHìX¦/¸e:',ÎV~ 1074™

%,³¢aÆe£‰�X 144 ¸�¶Æ
ZF,ZôÆŠðàZzgÍg~I0+-VÆqÑ]'×h+ZF

ZzgÈàÆ´‘~ 60 �XŠwŠzZg{ÍIÆ
eÅ¶KyŠ„ÅˆìÔT~Ð!*nKM 108

‚Å¶WðìXZkŸ~czsâCÙ 13 Zzg 16 

âj1]�x$6,‚ŠºäCc*�øDÆezVÃ
á™z9z96,ZrVäŠv‚0ZâVÆ‚B�
_·HìÔZkÆ}ò¡÷**u�XZrVä
'×h+¹�Z¤/øD$zgƒÇÂ7g~Š*$zgƒÏXZk
nøDÐezVÆÁƒäÅZkuŠgz¡÷
**uzZµÃ¯~7¢8e’XZkÆDÆn
îsZ~Š0*Œ%A$ÅYãe’XZrVäø1ð
0*Œ¯ñYä6,izgŠïƒñ¹�7g~Š*~
7ßgZ,̂¸ÆˆøDe„0*ã»ƒÐ(,Zfí{
ìXt:Üsyz*yÅ(,~W!*Š~ÉZ¨ÅZq-
(,~W!*Š~Ã§Z[™D�XZknZy»D.e$
¢zg~ìXZkÅôZãZzgz‰Üz‰Ü6,Y,̂{Æn
Zq-¢oÄ¯c*Y**e’XZkŸ~‚³ï

Å7gÄ~!~ÅYg„ì@*�ø1ðezV
Æ×Z»Ÿ»ƒZzgZyezVÐnƒäzZà
0+-VÆz�ŠÃç{:ÑhƒXt¹Zë‚³ï»

iŠxƒÇÔTÅ»x!ÐZK̈ãi0+Ïôpzpl
qwgìÏX

ŠŠŠŠzzzzZZZZîîîîVVVVÅÅÅÅWWWWiiiiââââöööö»»»»ÂÂÂÂxxxxzzzzWWWWÈÈÈÈîîîî0000WWWWiiiiââââöööö
ßJgz-Eg;-XÆÔÆ‚0ZâVäŠzZîV

ÃWiâäÆnZq-Z(ÂxzäHìÔTÅæŠ
ÐÅŠzZ‚i~~5ŠzZîVZzg´¡¬]

z){¯**Z[¹Áz‰Ü~eƒnÇXgzÝÅ
ÃúVzZáWÑ]ÅæŠÐZ[Zq-4ÐÌÁ
zM~šóÅ5ŠzZîVZzgÂxw~çzy

Z(;5Îæ
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Y~ezà**xÅƒÃ³)Æfg=ÀŠc* 1996 ìX
gc*„~ÇñÃÌ Øk ŠHZzgˆ~Z%MÅ

³)Æfg=ÀŠßZc*ŠHXZk»x!ÆˆZ[
‚0ZVZK̈ã³y¯ä»ZgZŠ{™gì�X

Zzg Permutation ZzgZyÆ DNA Zzg RNA

Æfg=ð Combinat ion  o f  Genes  

e„i0+ÏaZÅY$ËìX
igZ®)Æ�ÛzrÆnÌ‚b»¹Zë™ŠZg

g;ìXMZWœÆ¿~WäÐW[0*ÙZzgð

ŠzâVY'XZkyZy~LLCÙZZz[óóWc*TÅ
zzÐ½Zð)biƒ‰X

ßCÔW!Zzgâj1CÑÄÃ‚³§jÐŠzg
HY@*ìÔTÐµâqZK̈yÆ¢Š~‚b»
Zëgzwg;ìXZK̈yÅåÐpZég„ì�z{
e0+ZzgŠzu}(gzVÃgáX‚bÅF,¹Æ‚B
‚BƒZð˜iÔVÃðZzgŠvƒZð0VÆ–g}

z{W�yÅ—-VÃg@*g;ìÔ1Šy$+yZkÅ(,f
~Hì?ZzgZkÆWÐ (Space) ƒðpZé�Ü

ÌHì?ZkpZéÐZK̈ãŠârä_545Õä GHGV$ÃÀŠc*
TÆ–g}z{e0+ZzgŠzu}(gzVÅ§s(,"

ÎXe0+6,ÂZkäŠxÌgÄŠñXZk§bZK̈yZK
ZÓ»zØVÐ‚³F,ª]ÃiY)z@*g;Zzg:

Üsz{i}»„Ã<¯ÉÜZzg(gzV»ÌÃ<0
ŠHXZkÅZkì~‚b»¹Zë™ŠZgg;ìX

~( )Yg
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6,(You Tube) eZË·ZÅ6,zm,Æ-k[

¼ŠÚÆnŠg•fsÅ5ë LEÃN*U$™,:

https://www.youtube.com/

user/maparvaiz/video 

c*QSkYWgÃeÃZL
¯yÐZÂ  Z�g^

™Æ-k[6,ŠB:
_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"

ZzgeZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://manuu.academia.edu/

drmohammadaslamparvaiz

c*QSkYWgÃeÃZL
Z�g¯̂yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X
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gzKÔÀZÔkyZzg»xÔtegz{Zëq,�
�ËæÅF,¹Æn¢zg~�Zzg¸egq,Ë

oÆnÌZë�XZ¤/tƒ�ÂúZxpl�Zzg
oF,¹™}ÇXŠzu~q,ÌZë�‰½Ô¡Ô
»gz!*gÔÜzÜÔ›zúÔ̧ôzÓ	áz){1Zy»�eg
ÆˆìXZkÆ´z{�`ZzgŠ*~åÐìÔŠ
z¡Šzu}Ã—Š3**ÔŠzu}ÅF,¹~g»z›eZÜÔ
Šzu}ÅF,¹ÃÁ™**TÐpŠZyÅZÌ(,|YñX

¬gZYZzg!*Š	á{ƒZ™D¸Z[1z{Â7�É
(,}(,}yZäƒD��ZyZßßV6,º��
3äÅWÅq,˜V}Ì:ƒVZÐyh+ßZzg
˜V}Ìic*Š{ŠZx6,�Ûz|#ƒnZyÃÖ@ßX3ä
ÅWÅZâÐ�`ZzgßvƒÐic*Š{OW,ƒD�X
}ŠCÙ{ŠzãezwZzgŠZg7Ò5ë EE

YÅeñz;V7Q˜V

taZƒC�Ô1z;VQ�˜VßvìâfŠZxŠ}

Mh�XtßyZzgEc*gu~(,}WgZxÐïYN
ÏXgzKÔÀZÔkyZzg»x~ÌZëF,+qgzKì�
ŠZäÐWCìZzgŠZ:0*ãÐ„YÒìXz;VŠzu~
qÔèZzgÎg`Ì¢zg~ìXW`‚bä¹F,¹
ÅìXƒ¼¯c*Ôâ^,-Ô"{ÔZaÔ8¯yÔgzBÔ
6,kÔz){z){ªñ!*b¯yÔZÏ§bpyÆƒZbZ

Yya1z{py7¯n�FgWŠòÃmJc*YnX
ZÏ§bZ+Ãðq7¯0*ñ�0*ãÆ%Õ@ÃZð]

™ZnZzg7ŠJ¯nX (Germinate) 

ic*Š{F,”V~IÅ¶ìXz{ZÐyh+™ÔŠzu~
qzVÆ$+ác*Q6g~~QŠZñV~�ÛZë
™ZD�XZkÆ´z{¾d$”Vc*ËWÄÆWä6,
Z÷oæŠÆîg6,ÌŠï�XŠ*Æ¹Ð”V

J]ñrþ³Š8

ŠZ**0*ã

6,zW)w¾]Ô~
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~Z**`Å¶ìZzg„Å!*]ì�Š*ÆZ**`»fí{
Šƒ}Šƒ}•g;ìXVwÆîg6,Y0*yZq-Z(

oì�ƒ¯©8ì1ZLnoƒlZg~[V
ZzgWß7aZ™0*@*Xz{ZkÃZKW!*Š~ÆnZz‘
ŠZñV~yh+©8ìX1Z�ÛiÆ¾d$oZÐÁÐ
ÁŠZñV~qÝ™äÅÃÒ™D�ZzgZÒZÐ
jc*æŠÆîg6,„qÝ™**eT�XZ**`Å¶Æ
ZÃi™**Z¸Zx�{Æ»ñV~¹ZëìX

�H 50 ëßvÌZ#WiZŠ7¸ÂÜs
~WiZŠ 1947 Z**`„aZ™0*D¸pQZ#

ƒñÂZKö)Ô‚âVÅœÔZbzVÅÃ@V

Ð1zVZzgk[zwVÅæŠÐEE0*ãà™
�HJ-àä 260 aZzZg(,JðˆXZ[taZzZg

~»x[ƒ`�ªZkŠgxy˜Vøg~W!*Š~
egkHÐÁ(,Sìz;VaZzZg0*õkHÐÌic*Š{(,|
ˆìXpÙÅ!*]ì�Z[ëZ**`!*CÙÌ−ÆÑë
ƒ`�XptŸZk§b½zZÑ7ìXW!*Š~
¹ic*Š{(,fYg„ìÔ{ài�V»ZEw(,~uJ-

ƒ[ìX0+-V~�0*ãìZÐëic*Š{F,½ðZzg
Šzu}»ñV~Ñ`�X¹ic*Š{k[zs¯™
ik,i}RÃç{zZàuJ-ZÒà`�X

ÁáZzgZ**`øg~„ìX¸Óx¬ÝÅ6,.ã»
J-Š*ÅÀ 1830 !*)̄ÌìXgziZiwÐá™

200 J- 1930 ™zh¶�(,|™ 100 W!*Š~
™zh 600 ~2000 ™zhƒ̂Xp¸W!*Š~

2050 ™zhÐic*Š{ìZzg 700 ƒ_¶XZ[t
Zg[J-ƒ$ËìZzgëßvŠ*Æ	áh+ƒ 10 J-t

Ðic*Š{W!*Š~zZáoÆ!*°}ƒVÐXtZq-

Âz‰ÜƒÇXZkÆ{mZò[tƒMh�:
XW!*Š~(,fYg„ìTÅzzÐZ**`Å 1

¢zg]Ì(,|g„ìX
XZ**`ÅaZzZgÌ(,|g„ìpW!*Š~Å 2

o9LÐ7ÉÁX
Xk»gK•g;ìYV�à(,|gì� 3

Zzg(,}Ìƒgì�Xz;VÅi�VÃZjwÔZõ7wÔ

vuÔkyz){Æn1Yg;ìX
X�0*ã¬ÜskÆn1Yg;åZkÅ 4

{ŠZg~yw»ñVÔØVÔWæzgÄÔB6ŸÔy~
»xÔð¯äzZ){~gzi',zi(,fYg„ìX

X»“»gÌWæãzZà£QÇ**eLì: 5

�z{XÐIÅlZg(,ñXZkÅ{mzztì�
»“»gzVÅ¥â]ZzgYy»g~~ZŸ†ƒg;ìX

XZ**`ÃôpǵÌZq-Ì»xìX 6

XÃ®Z:góÌÁ�ZzgŠzu}Zk»ya 7

ic*Š{ìŠ}Zk~ð»Z`ƒ**7,@*ì��Â»x
ìX

XoÆ‚ƒ»gÁŠZx6,Z**`yh+fe�Zzg 8

J]ñrþ³Š8
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ZkÃoÐ!*CÙZzgŒVÌZK%èÐ�Ûz|#™D
�XZkÅ»Ñ!*iZg~ÌIÅ¶»!*)̄ìX

X»“»gÌ0*ãÅñ�ŠÏÆˆ[Ð̀ 9

71DX‰Á0*ãzZà»V6,ZgCÙZzgic*Š{0*ãzZà
»V6,kH1**e’X

X0*ã»PÌ7¯c*Y@*X0*ã¦™ä 10

Zzg@*Ñ[Ã‡ìgppÆnoƒZŠZxÅ¶»ƒ**X
Xoƒz‰Ü6,oƒlZg~oƒ 11

76,Zzgoƒn»0*ãNTÅzzÐZÒ0*ãÅ
',!*Š~ƒCìX

XZÒl)!*i~ÅzzÐE{àgT 12

�ZzgZÒ0*ãÅ6,cñî6,k™äzZáÆ**xÅ
.ÌìÂßvÌŠzu}Ã»“ÆnEŠ¶Ð
egD��}E„:`YñX

XÁ0*ãÅCzZá§jQƒäÅzz 13

ÐZÒ»ÞgZy»ZEw7™0*D‰0*U$Ñí
½ðX (Drip) c*eg\ (Pipe Line) 

pl¬Ðøg}0*k»°0*ãìZzgŠ*~½ð
™äzZá”V~øgZZz™£xì1ÈznZzg
ZOxÃZzgÌŠg„™äÅ¢zg]ìTÐë0*ã

Åñ�Š{lZgÐic*Š{ŠZ:qÝ™ÃX0*ãX**Ô!*gl
Æ0*ãÃeÜÔ@*Ñ1VÃ‡ìǵZzgZy»½**Ô0*ãÅ
',!*Š~Ãgz)Ô0*ãÅlZgÆˆ[Ð„”V»
ZN[Ô»ÞgzVÃ½„7zgu	á\Ì™Z**Xk

ÆlñV»¢êÔ@*Ñ1V~ÌEÔT0*ÞÃ
�ÛzrÔtƒHYñÂqÑ]4ƒVÐXtÌ¢zg~
ì�W!*Š~ÃNzw~g3YñX

‚øg}0*kìZzg 2.4 -VÂŠ*ÅÀi}»
‚ìXZkÆ´z{o~¹Ï 4 0*ãÅlZg

0+c*V�Zzg&§sÐ0*ã„0*ãìZzga¶§s
øDì�',sÃ»»™7g}‚w0*ãŠêgLìX
Zk§b0*ãÅ¶7ƒãe’1øg~W!*Š~CÙ̂[Ã

‚ƒ_ìXªŠ*ÆÀ 17 ß™ŠîìXtÂZ[
gÕ»XZVzX

oƒÈznZzgŠg„ZOx„ZkÂ»i
ìXZq-ZzggZiÅ!*]tì�Zk(,SƒðW!*Š~ÃZ¤/
k~:Îg3ŠHÂßv™™gZ{Ð"gZ{ÌƒMh
�ZzgA$oeÜÂ„7**eÌƒYìX

J]ñrþ³Š8

‚b7,ð
WÐ(,ð
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J]ñrþ³Š8

3åXHO-VÆ�h

�Z^7g~

�hŠg]ÅZu«ìxV
i0+Ïzg:"'×{ìxV

�hw•~ÑäzZàÚ

CÙ{~»xWäzZàÚ

CÙãNy0~�hzVÅ
ZyÐì™Ëew˜hzVÅ

¸õZZzg²-£ë
GZ4Ðì

ßaZzgtEZ4Ðì
�h#èELEZKAc*VZg

�ÖZgÔZÄ_VZg
zg:ƒöÃŠ"p

WŠò»z�Š"p
‚g}™A$ŒÛ¶"p

ƒF,¹Æi¶"p
tZ3h}t±h45é NIGGV:�

!*w”V~ØìV:�

Qk?�wZxƒYñ

i0+Ï§Å�áxƒYñ

;B0*îVh**Âƒ

œœC**Âƒ

W{!�hzV»t%n$«ç
ELGLk

@~ŠZ4ƒZƒ‰$øEL

Zk|ÃY…�ßv
µŠHTÃt˜7-gzv
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»¿6ðÃtÐZq-Ò (Adsorption) 85å EEE

¿ìXZk¿~Ãðâùc*’ÆfgZ] (Surface) 

Ëk̂ÅR6,¦ƒYD�Xâùc*’ÆfgZ]Ã85å EEE

ZzĝkÆfgZ]Ã85å EEEà{ ( A d s o r b e n t )  ”{

ë�XŠzu}ZÖp~Zi+iZgBÅ (Adsorbat) 

ËZi+iZgÒ» � °pZk§bÐÌÅY$Ëì
Zi+iZgÇÅR6,¦ƒ**Zi+iZgBB@*ìXZi+iZgBÆ

Z˜b»ZEw‚b (Absorption) ',@Z*.çGEEZgB

~HY@*ìXd7Š}i}ÐnãfgZ]
z){Z*.çGEEZgB¿Æfg=„qÝ™D (Minerals) 

�XZi+iZBZzgZ*.çGEEZgB~ãCŠ~�Ûttì�Z*.çGEEZgB

Ë˜ÆZ0+gƒ@*ì²Zi+iZBÜs˜ÅR6,„e
ìXZkÆ´z{Z*.çGEEZgBZq-7VgëgÐƒ@*ì²

Zi+iZgBÑzq~!gëgÐƒ@*ìˆ~ÂZiyÅqª
gëgÐƒ@*ìXZi+iZgB»¿ (Slow) ~WäJ-Á

6,«ƒ@*ìXX~Ð ( Fa c t o r s )  ZúZï
ƒÐZë (Surface Area) Zi+iZgÇ»

\BŠögK
¬ïìX

Aic*Š{ÒgKƒÇZÚ„ic*Š{Zi+iZBÅÑbƒÏX
øg~i0+Ï~gziZ:ZEwƒäzZá½‰Ç~dÅ
YwZnÅ!~Æ½e«ÔÕ@z){Zi+iZgÇÅ
§bZEwƒD�XZi+iZgB»øg~gzi'çO{i0+Ï~
Zë™ŠZgìTÃ¿îg6,Zk§bÐÒyHŠHì:

Š*iâä~ëZzgW\XßvŠZÕVÅ (i)

ÌðÆnÃ^ZEw™D¸XŠZÕVÅÃ[Æ
fg=ÐÌðZk¿ªZi+iZgB6,«ìXŠzu~

J]ñrþ³Š8

85å EEE)Zi+iZgB(

Z̈vÔ©gW!*Š eZË



24   2019 ZÆ',âx)Ô5Š‹ ‰^ñß‹ QgŠz

Zë!*]tì�Ã^A!*gq-^~ƒÇZÚ„ÒgK
ic*Š{ƒÇZÚ„Zi+iZgBÅÑbic*Š{ƒÏZzgŠZ-$Å

ƒÏX ÌðZhZzg¢~
gziZ:vÃV6,ÑÅVÅ®Zg~ñR,Çhc*V½ (ii)

~ZnÅ™ (Atmosphere) ÅzzÐâjw
ñ�ŠƒC��ZK̈yÅ¡Ænµ�XZyuV

( G a s ÆZW,ÐvÆnëßv’â‹

»ZEw™D�X’â‹ÌZi+iZgB Mask) 

Æ¿6,„»x™@*ìZk¿Æfg=X™â‹Æ
R6,¦ƒYC�Zzg‚÷Æ‚BŸ~ŠZ47
ƒ0*'X

ëgziZ:&B5Òý
GnÆ+ZâV~Cg8-Å] (iii)

ZEw™D�X|~t]C7ƒCÉZk»
g8-»Ñƒ@*ìXZk»à]ÃYâgzVÅA-VÆ`s

( A c t i v a t o r ZÐñegÃw Ã (Po wde r )  

ÆZz6,Ð¦/ZgZY@*ìTÐ]»»Ñ Charcoal) 

A c t i v a t e d g8-Zi+iZgBÆ¿Æfg=
ÅR6,¦ƒY@*ìZzgCg8-Å]Å Charcoal 

úƒCìX
yzV~Z3äÅWÅqzVÔ!~ (iv) 

z){ÃE²/J-™«ÐgppÆn�Û`
ZEwHY@*ìXZq-îs²/Æˆ » (Fridge) 

ÅÌð:ƒäÅzzÐ$+1Wä@ìTÃë  ¤ç
ELL`

ßv¤çELL`~Ã^gÄ™Šzg™Mh�XÃ^Zi+iZgBÆ
~ñ�ŠnÏÆfgZ]z){ÃZKR ¿Æfg=¤çELL`

Å1ŠzgƒYCìX ¤ç
ELL` 6,85å EEE™©8ìTÐ

Zi+iZgB¿Zõ7ßV~Ì»g¤/U*"$ƒZì (v)

‰Z¤/ÃðZK̈yËzzÐiCÙ8áÂQkÃQyŠzZîVÆ
fg=X»ÒgKic*Š{ƒ@*ìö™Zzg%!Ã¢/õ GJ™Z™Xc*
YYìX

gB»¿ZnÆ»g{âV‰g8- Zi+iZ (vi)

(Electro ÔZ9z&Ò545ë FGHE
Y

(Dy Industry)  ‚i~

z){Ðå3zZáWßŠ{0*ã~**xCZzg) Plating) 

ÃŠzg™ä~Ì»g¤/ (Pollutants) **xCWßŠ»g
U*"$ƒZìXZk¿»ZEw(,}eä6,ïÇ{

ìX ~ÌHYg; (Research Laboratory) 

J]ñrþ³Š8

âx)‚b~

Z3gŠ}™ZK

ˆg]Ã�ÛzrŠ,
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R,+Ð™̂Dz‰ÜZe7-÷~Ãgw}Zø

Mean Sea Level 6,ÑZq-‚í1ge6,7,~T6,–å
LL«g~RÐZz™ðóóX÷Z®(,|ŠHZzg~Îa~
7,ŠH�WyZ°V6,tYV–ƒ@*ìX«g»gw}Zø

ÐH¢8ŠbìXQ~äZk6,ZKî]ÑzqÅÂ¹
‚g~!*'ZkÆ0¥xƒNXÂHW\Y'e�Ð
�Wygw}Z°VÆ1ge6,L«g~RÐZz™ðóYV
–ƒ@*ìÔW�Zk6,Zq-ÃeZs�X

Zø(,Zƒc*gN*ÔCÙ(W\ÃZq-)g8-»‚í
1geŠ3ðŠêìXZk1ge6,à»**xZôm,~Ôy~ÔZgŠzÆ
‚B‚B´‡ði!*y~Ì–ÃW@*ìZzgZøÆ**x
ÆÇn¼ZzgÌ–gLìXZ¤/W\ä¬L¨gHƒ
ÂW\äŠ¬ƒÇ�ZÏ1ge6,gw}ZøÅR«gÐ

Zz™ð»Ìf™gLìXX™xyäL¨g:HƒÂZ‹
%ûW\Z#ÌR,+Ð™̂gìƒVc*gw}Zø6,

YNÂZk1ge6,¢zg̈gzpn™Mh�X
ŠgZÝÔëƒtl!Y…��Š*ÍwìZzg

ZÐZq-Zz™ðÅR6,**LÆa‚0ZâVÃZq-Z,
Å̀¢zg]¶�Zz™ðÅRÃZq-Cw~Š3ðŠ}X

®ZÔZkÅeöÆa«g„ƒÐ4+fg=ìX
ZkÅzztì�«g»0*ã7VgLìXZkÆ‚B„
Zk»ZEwyZC»x‰qg]Zzgvuz){¯ä)±w
Zb8-(~ÌHY@*ìXZÏagw}Z°V6,–
Y@*ìL«g~RÐZz™ðóXZ[W\ÎagìƒVÐ�
Wygw}Z°V6,ZkÃ™»HÃZ+{ÔÂ¾ëW\Ã

..... CD�

J]ñrŠ8

gw}Z°VÆ‚í1ge6,YV–ƒ@*ì

LL«g~RÐZz™ðóó

·ZÜtZ°ÝÔ©gW!*Š



26   2019 ZÆ',âx)Ô5Š‹ ‰^ñß‹ QgŠz

gw}Z°V6,L«g~RÐZz™ðó™Ð
)�ÛzV»Â|~ÃðÃZ+{7XZ%Zk»ÃZ+{R,+

100 ÆegZÇgZzgÇgeÃ¢zgƒ@*ìXâyk�ÔZq-R,+
¢aR«gÅZz™ð6, 200 ¢aR«gÅZz™ðÐ

¢a 100 Yg„ìÂegZÇgW‚ãÐtê™Yì�
Ðic*Š{ÅZz™ð6,YäÆaZÐZ”ÃH0*zg&ÂZ**ð
Š´ƒÏXZkÆ‚B„tÌâyk�R,+nÅ§s
WñÏÂnWDz‰ÜegZÇgÃH',q-Î**ƒÇc*Xgëg
¯ñgppÅ¢zg]7,}ÏXtƒY+Æa„
Z°V6,L«g~RÐZz™ðó–Y@*ìX

ZkÆ´z{L«g~RÐZz™ðó‘ƒäÅæŠ
ÐR,+ÆZz6,ÑðÆ@*gzVÃZq-ÜZz™ðŠ¶~

ÌæŠQì@*�ðÆ@*gR,+Æ@*gzVÐCÙz‰Üí
g�X

'ZÏÃãCŠ¯™gw}ÆZbgw}Z°V6,

LR«gÐZz™ðó»f™ZøÆZë‚í1gezV6,
™D�X{m™z{1ge�PÃgxÆŠzâV)gzV6,
ÑƒD�XZ(XZ°V6,7ƒ@*ÉtZÒZy
Z°V6,ƒ@*ìXZ°V»Ẑ@*gmJƒzZÑƒ@*ìX
Zk§bgw}Ã‚í1geÅæŠÐR,+Ã9§jÐ

Nzw™ä~æŠQìX
z,Âgw}Z°V6,ic*Š{F,Z:¬]¬x
)�ÛzVÆa„ƒC�1Zø6,¼Z:¬]Z+
ÌƒC��)�ÛzVÆa7ÉË{mÑÐ
gw}ÆÄz°Ã4`äÆaŠ~YC�X

J]ñrŠ8
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‚yZzg!*½ỳÃ4¯äZzgQ}chzV

ÐvÆnXRVZzg!*¸]~»gÛw

**òQ}âgŠzZZEw™D�XZk (Carbaryl) 

Æ!*g}~î]Æ_.ZkÐãƒY@*ìX

»gÛwâjw~(,~lZg~ñ�ŠìTÐ0*ã

ZzgèŠzâVyZ[ƒgì�X
qw„~Z&++ZXk^Ws(ßY!*!/õEÆ

>äè~ñ�ŠZq-Z,̀N)
ÃŠgc*Ä™1ì�»gÛwÆµ (Bacterium) 

ZW,Z]Ã»™YìXYè*Šgc*ÄƒäzZÑÙ*

»gÛwÐ„»g0Zzg**>zXqÝ™Æ¤Ym

ìXZy>ä´åZzgÂxZ‰xªwÐ!*Çæ LExÃ

Ì¥x™1ìX

)ÄtŠZyz(

BBBB$$$$ŠŠŠŠtttt))))KKKK!!!!((((ÆÆÆÆ´́́́`̀̀̀»»»»ZZZZqqqq----****§§§§iiii
K!Zq-Z(%nì�ŠkDÙZg‚wIñ�ŠåZzgW`

Y~Zq- 1882 ÌZkÅiŠ~¹‚g}ßv�X
̀ðầzçß¡ZÝZÝgz',Ã̂aäŠgc*ÄH
Zk

%nÅzzZq-̀N)âVÙ*k',³bø L

ìX (Mycobacter ium Tuberculosis) 

Y~Z7ZkŠgc*ÄÆnâ.Þ6,Z,̂Ì5X 1905

LL´`Ð4XîìóóÃ7Ãgnpƒñ)Z’Zð
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%³~(K!ÆZW,Ã¥x™äÆnF§jÌ
»qÎc* BCG Šgc*ÄGY`�XK!ÐXîÆn

Y@*ìX8ø L»ZW,½ãä‚w!*¹gLìXtGg{‚w

ÐÁ/Æ”VÃÎc*Y@*ìXp!ÏY»ZW,(,~/Æ

Z�ÛZŠ~µzVÅ&4-ö
H
GEÃ7gzÂXZÏnˆã-Eg;Æ

‰[Zq-Z+ŠzZÅ»g~~̂zs�&Îó™Ÿ~

ŠZ4HYnÇXYèZbZzgegZ\Æ£¨~t§i»g

ic*Š{¸W,ZzgizŠZW,ƒÇX

)ÄtŠZyz(

ŠŠŠŠwwwwÆÆÆÆŠŠŠŠzzzzgggg{{{{))));;;;gggĝ^̂̂ZZZZffff((((ÐÐÐÐ££££¨̈̈̈ÆÆÆÆnnnnzzzzNNNN****ððððZZZZ~~~~
;g^ZfZq-Z(XìTÐZÒz9ZñZ]

ƒäÐ�XZfÆŠzgZyŠwÆZ¡[

Ãn{ƒäÐgz1Æng�Û† (Muscles) 

Zi+zN*ðZ~ZEw™äÐå´`Ænðh~ú

ïYñÏXZÌt¡Zq-ïìX»x!BÂi0+7VÃ
X X**W‚yƒYñÇ

)Ät‚be~eZ^»x(
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LL!*YëäŠ¬ì¹Ðßvc*Â¾}ƒD
�c*Q¹Zz™Fg�XZ(YVƒ@*ì?óóZ^ä
ÎZwHX

LLªCÙìZ(»yÅË:ËyZ!„Ðƒ@*ìX
»yÅÌð™Dz‰Üc*Ãðâûq»y~eZ%Ð
»yÅ9£Ðö EOO$Ëìc*Zk~ÎgZcƒY@*ìXZk
Æ´z{LLŠgxã»yÅAc*V(,|YC�ZzgZy
Åw•YxƒYCìTÆ:L¾{6aZƒY
ìXóóËYä¹X

LLHZyyZçVÃÇ7HYY?óóÄä7Y
LL

9£Ðö EO~©àÎgZcƒÂ9£Ðö EOQÐpŠ„Ç
™gìpZ¤/—hic*Š{ƒÂù~ÐÇHYY
ìXW6,cÆfg)„ÛA-VÃïw™ZyÅ(
Z_54jè

HGE:Z®ÅAc*VÅ™Š~YC�TÆˆ
»yQÐGg”�XËYä�Z[Šc*Zzg!*]Ã
WÐ(,JDƒñ¹:

LL»y~Z
$©5½jè
EE

GIE¾}6»ŠzuZ:LìX
Šgxã»yÅ¬R6,Zq-¡Ï**àƒCì�Œ
~tìXì~ZÍwÂ¬„̀Z,ñ�ŠƒD�
zgŠzu}¼ßÍVÃ4,!i»xÅqª~**u6,gzâw Z

gÄ™¹izgØgÐZÐ™s™äÅ¬Š]ƒCì
�Zh7ìXZkÆŠzgZy**uZzgìÐ̀Z,Zk
**àÆfg=W‚ãÐŠgxã»yJ-V™Z$©5½jè

EE
GIEaZ

™Šï�XcðWßŠÏ!*<mØgÅWßŠÏGgÅ
¸]ÃÁ™ä~ZëgzwZŠZ™CìXizgizgÐ
7ÕäFO™!*'™äc*ZzœWzZi~Çäc*ñuGgÐÌ

GgÅ¸]6,%æENZZW,7,@*ì�ßv»g{âVZzg1-V
~Î@*g0VÅWzZi,FggT�c*Z+»V6,

gT�˜VR,Š»ØggLƒz{Ì¾}6»Dg
ƒMh�Xrf$âÙÔÔÃZzg¹WzgqzV»ZEw

ÌGgÅ¸]ÃÁ™@*ìZknZyƒ„qzVÐ
6,Ì¢zg~ìXóóËYäCc*X

»yÅŠZ*yGgÆˆ”VÆŠâ¨V~

»âVÅZÌ¹(,|̂¶z{Îagì¸�Zvä
Z7WzZi,GgÅ¤‰ÜŠ}™Zy6,H(,ZZˆyH

ìTÆnZ7CÙz‰ÜZk»]ZŠZ™**e’X
‚B„Z7ZLË»âVÅŠg™ãe’XZyÅ
Ìð_ZðÆ´z{CÙZk»xÐÈe’TÐGg
Å¤‰Ü6,%æENZZW,7,@*ƒX
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¬¬¬¬ggggssss

::::XXXX (Introduction)

Dè…3š5é EG]~ƒÐic*Š{Zë
…3š-ö E

J
lZg

TÅƒÐic*Š{¢zg]7,CìÔz{ì¸]!

(Æ¬5] Forces »Ñ]»åÂx„Z¸ÂV)

Æfg)¸ìX¸]„Zq-Z+8lZgì�

»Ñ]~ñ�ŠZZ�xÅwÆV»!*)̄k�ìX

ëY…��¾§bZŸZqpV~Zn

ÅwQ™D�XëäZywÆVÃ×§iÐ

KÆnZµZµ¸Z2ZzgZßßVÃÌŠ¬Zzg

Zk!*]»Z0+Zi{Îc*�¾§bˆ!)zZÂVZzg

Ÿ�VÃZEw™ÆéUîÔégëgÔz){XXXÅ

wŒÛd$~©)z&ÒðGN(¥xÅY$Ë�XZÏ

§bÐëäF,½‹t»Ì_·HX

Z[ëW\ÐZq-ãCŠ~ÎZw7y�ÔË

ÌŸÅw•YVƒCì?c*t�ËÌŸÅw•

~p~ÃyaZ™@*ì?XXXXZkãCŠ~ÎZw»

�Z[Šg|ÜsZq-ÂìXXX̧]XXXZ[ë

Zk$~ZÏÂL¸]ó»_·™8X̧]ŠgZÝZ+
…3š-ö E

J
lZgìTÅzzÐCÙnÅw•zZµƒC

ìXªZ¤/̧]:ƒÂËÌnÅw•e:ƒÏX

¸]Ð0ÔëƒZq-z].ZãÃtgnp

Ÿñ8aþ³þ³^¨Œ

(11 )mX   ãCŠ~‘ÐêL…3š5é EG]    

 (The Concept of Force) ¸]»¦g

eZËZ/gæ{yÔZ%ZîC
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�Xgzi%{i0+Ï~Ôøg}Š"ÅãCŠ6,ÔË—
ÃÂhä%zhäÔeªZzgÑä‹äc¸]Å
¢zg]7,CìXZ#ëËlcÑá~Ñs
�Ôc*ÃðÃu—ëÐ”ZCìA$…ZLQz6,
¸]Æ¿)c*¢[(»Zˆkƒ@*ìX¸]Æ
!*g}~Skz].ZãÃbÐ¸]cñizV‚³

¦gÅ§s(,−Zq-)©à^ìX̧]»9¦g
ƒÐ¬W,̂uEHäZLczsL¸Z2

èw•óÅãCŠ6,7HXQkäŠzZñVÆ
ŠgxyâŠ~æcÌ¸]Å!*ÇzZã^7Å

¶X
-VŠvŠ*~âŠ~æÆ‚B‚BøgZ

‚oFŠ¤/nÅ¸ÂVÐƒ@*ìXpñ�Š{Šzg
~ª‚bÅSkF,¹ÆŠzg~ÔZLûÅñ�Š{
RÆ_.ëâ…��¡]~ÜsegãCŠ~
¸'�ÔXÆ!*g}~ŒV¿U_·™8!

::::XXXX (Force)  ¢¢¢¢ðððð
GGGGOOOO]]]]

¸]Zq-8lZgìXTÆ¿ÅzzÐ
ËŸÅqªc*£x~gzúp~ÃŠ¬YYìX
¸]ÃËºmZ0+Zi~Òy7HYYX̧]Å¼
°=Šg`fs�X

(¸]Zq-Z+8lZgìÔTÆ¿ÅzzÐ 1)

Š*ÅÓxF,q,w•™C�X

(¸]Æ¿ÅzzÐŸÆ£gw•~p~ 2)

aZƒCìXSkÐªCÙƒ@*ì�£gw•Å
p~ÅÑbå̧]Æ',Z',ƒCìX

(¸]Æ¿ÅzzÐŸÅgëg~p~WYC 3)

ìXSkÐªCÙƒ@*ì�¸]åŸÆé
ZuZqÆ‚BgZ„Úƒ~ƒCìX

(ËÌŸ6,¿™äzZà¸]ÔåQkŸÅ 4)

SZzgQkÆéZuZqÆqÝ¢[Æ',Z',
ƒCìX

ééééZZZZuuuuZZZZqqqq<<<<SSSS====¸̧̧̧]]]]

¸̧̧̧]]]]ÅÅÅÅ9999::::XXXX
»Ñ]~0*ñYäzZàZ¸ÂVÃZyÅ       

¡]Æ_.Zeg©V~g3ŠHìÔ¸]Å
tZeg9Šg`fs�X
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((((ˆ̂̂̂ffff!!!!̧̧̧̧]]]] 1))))
::::XXXX (Gravitational Force)       

Šzc*ŠzÐic*Š{ñVÆŠgxyZyÅYV

ÅzzÐ�̧]æaZƒCìXZÐˆf!̧]ë

(Atomic fgZ] �Xţ]"Z•!*gq-�CÙ~

ÆŠgxyÌñ�ŠƒCìZzg(,}(,} Particals)

ÆŠgxyÌƒC (Heavenly Bodies) ÛZ$x

¹ic*Š{ƒ@*ìX (Range) ìXZk¸]»ÃuÒ0îJZW,
Z#�t»Ñ]Å$zgF,+¸]ƒCìX

$¨Ðö
IG

¸]Šg|Zq-!�¸]
(ìXŠ*~zZµCÙ— Universal Force)

»Ñ]ÅŠzu~CÙZq-—ÅzzÐSk¸]»Zˆk

™CìXVwÆîg6,i}6,zZµXZâYi}Å
$¨Ðö
IG

¸]ÅzzÐæ»Zˆk™C�X̧]æÔ

(Satellites !*<mÔi}Åe0+Zzg¡¦(gaV)

Æfg)ÅYäzZà¤/ŠlÔ(gzVÅÎg`Æ

Z§ZsÅYäzZà¤/ŠlZzgšd->î IEXÔi}6,¤/äzZà
Z$xÅw•¥™CìXt»Ñ]~zZµƒä

(Ô S t a r s zZá(,}eäÆbCÙ‰*gzV)
Galact ic (ZzgKã#V) Galaxies KV)

(Æ“WZzgQyÆZg»Y~ƒÐZë Clusters

gzwZŠZ™CìX

'''',,,,¹¹¹¹ïïïïFFFF¸̧̧̧]]]]   ((((2))))

::::XXXX (Electro Magnetic Force)  

',¹!*gzVÆŠgxyqªjy~�¸]

æc*¸]Š«0*ðYCìZÐ',¹jã¸]
ë�XZ#¸',¹!*g (Electro Static Force)

qÅïGLw•~ƒD�A$ZyÆŠgxyïF¸]
aZƒYCìXZk§bÐ',¹!*gzVÅw•Åzz
ÐaZƒäzZàïF¸]Šg|',¹ïF¸]
ƒCìX',¹ïF¸]Šg|',‡ñƒñfgZ]

ÆŠgxy•zZà̧]ƒCìX',¹ZzgïFZW,Z]
ÃZq-Šzu}Ðe{7HYYXSÏnSk¸]Ã

',¹ïF¸]»**xŠc*ŠHìX

ˆf!¸]Å§bÔ',¹ïF¸]ÌD

Šzg-VJ-¿8,k,gSìZzgZkÆnÌËæZì

ëY…��âŠ{Z¼Zy c*zZWÅ¢zg]7ƒCX
Zzg6,zN*y‰Z’Zð!*gŠZgfgZ]6,Œƒ@*ìXaè

',¹ïF¸]Ô̂f!¸]Æ£«¹ic*Š{¤!g

ƒCìÔSÏnt�CÙ~Zzg‚ÓCR6,ÓxbCÙ~

¯EgBbìX
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EEEEààààðððð̧̧̧̧]]]] ¤¤¤¤!!!!gggg   ((((3))))
::::XXXX (Strong Nuclear Force)

ËÌ�CÙÆ%œ/~6,zIyZzgER,zy**ò
f¨Z]0*ñYD�XZyf¨Z]ÆŠgxyZq-¹
ic*Š{¤!ģ]æ0*ðYCì&¤!gEàð¸]

ë�X
�CÙÆ%œ/}~ñ�ŠÓx6,zN*yµ',¹

!*gŠZgƒD�XSÏnSyÓx6,zN*yÆŠgxy',¹
(ƒãe34/õ XG

JXpSk Repulsion jã¸]Š«)
Æ',@%œ/}ÆZ0+g0*ñYäzZáÓxF,6,zN*y
ZzgER,ZyÆŠgxyi',Š„¸]æ0*ðYCìX

�ţ]æ¡m',¹ïF¸]7 SkÐªCÙƒ@*ì
ƒ$ËXŠg|%œ/}ÆZ0+g0*ðYäzZàt¤!gEä

kH¤!gƒCìX 100 ¸]Ô',¹ïF¸]Æ£«
Sķ]»',¹!*gzVÆ‚BÃðm7ƒ@*ìX

Eàð¸]»Ñ]ÅƒÐic*Š{¤!ģ]

ƒCìXpZk¸]»ÃuÒ0îJZW,c* (Strongest Force)

"Z•ÁƒCìÔªţ]ÜsgL (Range) ^šï LG

ÆZ0+g„!*ZW,ƒCìXZ¤/pSk (Nucleus) Ð%œ/}
Æ',Z',�� ¸]Å^šï LG¹„Áìª½ã

(Æ‚,̂Æ',Z',ƒ@*ìÔpţ] Nucleas Zq-%œ/})
(�ÛZë™CìX Stability %œ/}Ãi',Š„ZPx)

qw„~ƒð].h+ƒ43š5é EGG])(Å7gÄÆ
…VÐt¶K0+„ƒðì�6,zN*yZzgER,ZyŠgZÝZzgÌ
ic*Š{ãCŠ~ZbZÐ¶ƒñ�ÔÎLLÃZg¾óó

(¹Y@*ìXSkÐªCÙƒ@*ì�¤!gEä Quarks)

Elementary ¸]»mSyãCŠ~âÎÆfgZ])
(ÐƒYìX Particles

$$$$zzzzggggEEEEààààðððð̧̧̧̧]]]]   ((((4))))
((((::::XXXX Weak Nuclear Force))))
fgZ]»ZyZ`ƒ@* -β Z#Ë%œ/}~Ð

ÝwÆŠzgZyZq-ºmnÅ̧]%œ/}~ -β ìÔª
¼g8,k,ƒCìÔ&$zgEàð¸]¹Y@*ìXZ#

Ýw»¿zZµƒ@*ìÔA$z;VÐZq- -β %œ/}~
**ò)',¹!*gŠZgfg{{g` Neutrino Z¼ZyZzgZq-

ƒD�X
$zgEàð¸]Ôˆf!¸]Æ£«¤!g

ƒCìÔp',¹ïF¸]Zzģ~ïF¸]Æ£«
(Range »°$zgƒCìXSķ]Å^šï LGªÃ,èZW,)

Æ',Z',ƒC .e$„Áƒ@*ìÔ,z&ÒðGN½ã
ìX

Šg`!*ÑegzVãCŠ~̧ÂV»»©_·Šg`èfs
ìX

Šg`!*ÑegzVãCŠ~¸ÂV»»©_·Šg`èfs
ìX
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XXXXÆÆÆÆ
ŠŠŠŠggggxxxxyyyy»»»»xxxx

 ™™™™CCCCììììXXXX

 ^̂̂̂ššššïïïï LLLLGGGG

((((Range))))

 ,,,,
¤¤¤¤‰‰‰‰ÜÜÜÜ

ããããCCCCŠŠŠŠ~~~~
¸̧̧̧ÂÂÂÂVVVVÆÆÆÆ
********xxxx

����
ÑÑÑÑgggg

»Ñ]Å
ÓxZâY

 ¹šX
0Eàð
‚,̂~Ô
ª

$¨Ðö
IG

¸] 1

¼ãCŠ~
fgZ]Ô}

 Z¼ZyZzg
Neutrinos 

 ÑpÐ„
(Infinity) 

$zg
Eä̧]

2

',¹!*gŠZg
fgZ]

',¹ïF
¸]

',¹
ïF
¸]

3

%œ/z~
¸g~fgZ]Ô
ª

Protons

&

Neutrons

 ¹šX
0Eàð
‚,̂~Ô
ª

1 ¸~
Eàð
¸]

4

zzzzgggg~~~~!!!!****]]]]::::XXXX ¢¢¢¢   

(»Zq-ãCŠ~:æENELŠð Physics D…3š5é EG])

(ìXSk Principle of Unification »Qßwó)

ZßwÆ_.Ô…3š5é EG]~ƒg„Zë7gÄZÒZ
Ãc*]ZzgŠZ],{ZW,ÅŠðÆe~ƒCìXVwÆîg
:6,

(W,̂uEHäZgèZzgƒCyZâVÃ̂f!æ 1)

Æ¬x‡âyÆ0ŠHìX

(Zzg·Zzg9Ze}ÅŠ!*CŠgc*:VäªCÙHì� 2)

',¹ZzgïFbCÙÀòîg6,Zq-Šzu}Ð7åENZ7
KYMhX

( E l e c t r o mzsä',¹ïÞ   (3 )

(ÆŠz!*Ç Optics Zzgyc*]) magnetism)

ZyZâVÃSkŠgc*ÄÆ‚BŠ™Šc*�âg
(pŠZq-',¹ïFØìX Light)

(W&4k5é JEHíä$¨Ðö
IG

¸]Zzg',¹ïF¸]ÃŠ 4)

™äÅÃÒÅÔpz{ZKSkÃÒ~**»x
U*"$ƒñX
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ë¼Š;ÇV~SkyZy~»°7gÄ       

ƒðìX',¹ïF¸]Zzg$zgEàð¸ÂVÃZ[
Š™Šc*ŠHìXW`ÀQyŠzâV¸ÂVÃŠîg6,

zZuL',¹$zģ]óÆZµZµ¾z\Æîg6,Š¬
Yg;ìX',¹$zgZzģ~EàðZzgŒVJ-�$¨Ðö

IG

¸]ÃÌ!*¹`ãCŠ~¸ÂVÆ‚BŠ™äÅÃÒ

ÅˆìÔZzgZ[ÌtÃÒYg~ìXSk§bÆ
¼Š¦gZ]Z[ÌìàZzg)êÁ�XŠg`fs
].zw~ÔSyÓx̧ÂVÅŠðÅ‚~qÝƒð

7gÄÆZëF,+4é»ãCŠ~Ü/7HŠH
ìX

ŠŠŠŠððððÆÆÆÆ¿¿¿¿~~~~””””wwww ‚‚‚‚wwww  …………3333šššš5555éééé EEEEGGGG]]]]ŠŠŠŠZZZZVVVV»»»»********xxxx

((((Physicist))))

ZgèZzgƒC}*]
ÃŠ™ÆU*"$H�
ŠzâV´¸V~¸Z2
w•Zzg$¨Ðö

IG
‡ây

7VZ0+Zi~ÑÍ
ƒD�X

1687  W,̂uEH
(Isaac

Newton) 

U*"$H�',¹Zzg
ïFbCÙZq-ÔŠ
´ºÆZq-Šzu}
Ðe{7KYNh
zZáU�X

1820

1830

 (Oersted)  Zzg·  

9Ze}  Zzg

(Faraday)

Zzg  ',tÔïÞ

yc*]ÃŠHÔZzg
U*"$H�âgZq-',¹

ïFØìX

1873 J. C. mzs)
(Maxwell

U*"$H�$zgEàð
¸]Zzg',¹ïF¸]
ÔŠg|Zq-zZu',¹
$zģ]ÆŠzZ
UîVÅâ#ìX

1979 ÍȳÓ4ið GIÔ

†Z?xZzg
Z-yz+',v

',¹$zģ]ÆÃt
Æ7™Š{&4jè FGIEÍÇV
ÃŠ!*CãCŠ6,U*"$

HX

1984 »gßgzÒZzg
‚WzZ&+g÷

)Yg~(
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�g'×ZO	á²Zâg&ŠÆ_.:
Å‹ý NÂg{ìZ}Šz„SÏÆšxÐ
t:ƒ0*kÂQgzÞ™*Hì
¾~M@Ì¹VíÃ›3ðŠt
÷~8Æ^ð LZ™*~g3Hì

HM\äLÎeì�ZK̈y*YV
Î@*ì?Ht•‚]c*i-gZ]Å§bid$zi“M»
‚âyì?HtMgZö)w»Zq-zaì?HtZK

,Ã!*¥−)¯ä»fg=ìc*cÆÒpÐË
--- 6g~Å¯6,*Î**7,@*ìc*QZq-¢zg]

*ŠgZÝÃgÏi!*y)0(Ðâpfì1
(,~Ð!*]ì�Zk,Zy~Â*»ZEw7

ƒ@*Éz;VZÐ8ë�Zzg*ÎäzZáÃ‘45Àö GE

ë�XZÏ§b‰øg}ŒV'×Z7éS8g)Ðö FIOÈ
Šc*Y@*ìX

Zq-ZzgÐŠN!*]ì�8
LLÐóó)Mç(Ðâpfì²²[˜´~*
Ã8Æ**xÐ7Y**Y@*É*Ãz;V$Œé EEOg{ë
�Zzg‰ßvz;Vyc*]Ìë��yª
wg])ÓCð(ÐâpfìX

¾qwZÖpzçãÐZµ*�øg}

ŒVÅ¬xûi!*âVy~ZzgZgŠzŠzâV~%z`ì
ZÏ6,ZKWMÐ(,J@*ƒVX

Šg|*‰ZK̈âVÅ¢zg]ìX
}.Zz0+ŠzkäZK̈yÃŠzM@Áe$Å�TÅ
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$+zªëŠg]Æ0ÛVZzg	á‚gÐ¯Z0+zi
ƒD�Zzgx@{™D�pë~Ð‰Zy

ÅZ-qª~ZzgzZãîg6,7 0ÛVÃ%`Zk

»–gZ¢87,@*ìX*Zq-Z( ŠNMhZzg*
ìTÆZ8zõ O�ZzgZkÆ (Device) M!

Šzjøg~ŠzâVM\VÆ‚tƒD�Zzg
ZPxÆa»y6,Zzg**u6,&Áõ HLƒD�X

*~jŠzgZzg4,Šq-ÅÓCðÆa
ZEwƒD�&Zâg&ŠäZq-Šzu~('×ZO

Z0+Zi~-V¹ì:
4,Šq-Å8ÐZÐùeð&+ðV
�ŠzgÅ8ìz{Šzg7,~ì

`1ŠzgZzg4,Šq-„Æa7ZEw

ƒDÉ™õ`ÌƒD�!*<mzN8-Ô
¤/ZðjÔaáZzgvÃV6,ßÂhäzZáZzg

Z»g{âV~™õZŠZxÆat*Ñi˜Û
�XŒVJ-�(,~(,~§8gñ~ÔŠ0+Zy‚iZzg‰
uXÌZEw™D�X‰Zz‡]™õ`Z
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nÆgi+cÐôpg/ÆaÌZEwK
~ (Squash) YD�©�‰ŠV‰Zj÷

ÌZEwƒ@*ìXF`Îg`Å!gzÝZzg
ZßZzZ(ÃúVÐvÆaÌCÙ{mz¬xÆ
ZEw~gT�X

‰Z,jÌƒD��Šð\~
ƒYD�1‚ñ~^¨é IEOsƒYD� Â»á

BD�ZkÆ´z{ (Photochromic) �̄I™z$ë L

™ŠÚÆaÌŠø7[ 3Dj3D Z[!*iZg~
�ª6,Š}6,z{!*ÇÇ¦k,,Š3D�X

Zq-Ã@*gõÆZzgZt6,ÌeZwB�MytÐ

ZRq�»yÐv™M\VÆ‚t**u6,YVZzg
ùM&ÀöHLìX

@*gõÆZ’Zðšzg~wzsÃ(,ZŠÚÆ
~�¸„ (Hieroglyphs) Ÿ~^~â¦k,

0*v,œ~I[ÐØ¸ìZkiâä~hà
(Simple Glass Meniscal Lense) °‚]

ªZq-§s&CåO[ZzgŠzu~§sbh»ZEw

ƒ@*åX
óó «œ~{~Æ"¤]~LLÐ¥Zû

�.z	á{gzx»Z@*Ýå (Seneca the Younger)

qì�:LLwzs�.e$!*gq-ÔgLZzg**
!gBú
IE

¸
Z77,"ÆaÍác*†k~½}0*ãÐ(,Z™Æ

åX 7,JY@*

\ìX.zäi'çOŠ 54-68 .z»iâ:
ßÃÌ$¿.ç NEO™äÆaZEwHåZkÆ½̂ã
Zq-DÙZg‚wˆ¬ÅêLZsx»�g‚bŠZVZ0Z&

�ˆ~!*!*ñyc*]Bc*Ôäu!°‚]Ã:
ÜsZEwHÉZK"™Š{Â[LLÂ[

~,ÐgzÝÔ^¨é IEOsz) 1021 Z‚øóó~
^¨é IEOsÔZ[kzZYs2ŠÚÆ¿ÃŒc*ìX

z,œ~~²!ÐÑHi!*y~ 12

Â[Z‚øÆF,ÀÆˆ¾ð,œ~~M\V
ÆZEwÆa°‚]ÅZXŠZO~ƒðX

Ð 1 2 2 0 Zq-Zôm,gZ',^¤/zÐä
ÆŠgxy–�oøÅæŠÐ!*gq-wzs 1230

ÃºmŠzg~6,gÄ™7,JYYìZkÆ¯gU„
ˆgz̀"5½è EGEä°‚]ÐwzsÃ(,Z™äÅ

~HX 1262 S:]»f™
F`ÌŠgzZi}ÆZq-{äÆ

z,œ~ 12(Quartz) Zzg%Š{4 (Pane)j

~u~ZEwƒD¸XM\VÆaƒÐ
~ZO~ZXŠƒZZzgñ].¤/eZâ 1286 ª*

ZzḡgU„ŠzŠJðÆ (Giordano da Pisa) eZ#O
ˆM\VÆa°‚]“WÑTÐwg]Ã5
‚BXâgÃ7ßäZ#¾ð,œ~~u»^
HÂ«!*gz;VM\V»*QkäŠ¬X
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Z’ZðŠzg~u!°‚]ƒD¸�êÃ~Zzg
ZŠ²/~ZEwƒD¸X

~1604 �;÷́45Îæ GFz{ª'ìTä
(Concave) Zzg�° (Convex) .e$9‹tu!

Æ´`ÃU*"$ °‚]»H�ŒÛ[Ã~ZzgˆÃ~
™@*ìX

Z%O‚bŠZVRð�Û"1¹Òè GEE�àz‰ÜŒÛ[
»DgåÔä (Presbyopia) Ã~»Zzg(,f/ÅzzÐ

°‚]»¬gs™Zc*X (Bifocal) !*ð¯À
°‚]Æ‚B‚BZVÆ�Û*ZkÅ

¯z^Zzgem,Zí6,Ì¨gzpnHYäÎXZ’Z~

°‚]ÃZq-�Û*~a™;BÐ„ñZY@*ˆ~
ŠzâVM\VÆaŠz°‚]ZzgQÐ**uÆZz6,

~¸„',¤6ÆâCÙ 1 7 2 7 Š!*™g3Y@*åZzg
yc*]Zi+zZgeZeg«ä»y6,Mzm,ZVZzg**u6,
–gZŠ¶zZÑñ�Š{*ZXŠH�CÙŠzg~ZzgCÙ

( R i m em,Zí~$+mYg;ìXL§x:
LZŠðg}�Û*ZzgZyŠâVŠzâV°‚] less)

ÆZµZµ�Û*ïtÆfg=�h}YäzZá
`ZXŠƒ`�X

Üs¸7��Û*Æem,ZíÉŠJ]Ô
ö8ZzgŠzu}ÁziyzZá$42.çGHGsÆ�Û*!*iZg

~MäÑ�>VÅ(ZdnÆZn&ÓëGö8
Zzg7à»g1,M»ZEwÌƒäÎìX CR-39

�MçÔ»yZzg**u6,`Æ1ú»Zˆk7ƒä
ŠïX

‚B„‚B>VÆem,ZíÍwÐ%,
ZzgcUZzglÌƒäÑX!*"3©ð JGEÀªZq-

„�Û*~ŠzgZzg4,Šq-ÆZVÆZem,Zí
%z`�ÉZ[Â6,z¤/ÁjªZq-„j~Z
Šzg-VÆeyyzZá°‚]»°=w�XÃzV
ÅZ&bÆaoƒ¯À`»hZEw

Æ (Myopia) HY@*ì‰4,Šq-|c*ŒÛ[Ã
°‚]ZzgŠzg|c*Ã̂ ( - ) at

°‚] ( + ) Æaµ ( H yp e r m e t r o p i a )

(Presbyopic) ZEwƒD�XZŠ²/Æa
°‚]ZŸ°ZEwƒD�X

~è (Diopter) °‚]Å¤‰ÜeZÇð
YCìX

`ãCŠ~îg6,ÚÃÃŠzg™äÆa
ƒD�18ÓCð�ÛZë™D„�‚B‚BQy
QåV‰aç MŠgŠc*MçZzgf6Š!*ƒ2š6Ð
Ì�]ŠÑD�X¾n*id$zi“M„7
ÉŠgCwg]qÝ™ä~çzyU*"$

ƒ@*ìX
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Y~eZÑâ"3ïJGH 1866 Îi+lñ].ZÁi+â.Þä
ZXŠHXZkÅZXŠ¼Š‚—ZXŠZ]Å§bZ
ßÍVÆD»Z½qåXZkÅf;-$ZzgZÓœä
!*syZÐeZÑâ"3ïJGH¯äÆ‡.Þ¯c*T»ZEw™*
½~7|Æ_.Z£œÆnÑzq
ƒeX

eZÑâ"3ïJGHÅŠZ*yZ¤ß~1

Y~ 1846 ZeE‚',k,zÐÑzqƒCìXZkä
†ð§zwÃ**>uZŒZzgËguZŒÐR,f$
™ÆeZÑâ"3ïJGH»ãCŠ~bzX**¶ze+»gHX
Xtå�**¶uZzgËguZŒ	áï™äÐ
wZg]aZƒCZzgF)LgLZzg‰Zz‡]O
Y@*XZkXÃi™ä~¼z‰ÜÎZzgQñ].zVÃ

Z0+Zi{ƒZ�
!h¼?çFÃ¯äÆŠzgZyQZgppÅ¢zg]

ìXZkÐZkÅ7|ZzgZ+B¹é Gx~ZŸ†ƒŠHX
â.ÞäZy)b»Y,̂{1ZzgQz{ª¿å
TäQeä6,**>ze+»gÅXZkÅZëF,+
Šgc*:V~ÐZq-L**¶ze+ÃÙ(wZzg
_5Ò1¹é GGÃ	áï™**åX7g}FÃZ[°~psH
YYåZzgZkÃspVÅ̂ŠbeåX

Zq-XZ%tg;�eZÑâ"3ïJGHÆgZei
Y~â.Þ 1865 )spV(ÃŠ}»&ù¯c*YñX

äš«J»gÅXtÇ~»Zq--å�!*gzŠÐ
½ZƒZåXZq-AiÃWvŠ3äÐ!*gzŠOY@*Zzg
ZkÆ‚BeZÑâ"3ïJGHÌZ[eZÑâ"3ïJGHÃZK%èÆ
_.`c*YYåX

Ÿñ8aþ³þ³^¨Œ
 ¤CÙµgÃgz¹

xZXŠZ] 100
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%èÆ_.ªßg]qw?‡1gnpƒñ
ZEw™ä»Èå�"âV~ÎgZc™Æ
eZÑâ"3ïJGHÅsñZy~½Š~YNZzgZK%èÆ
_.Š}»™1YñXŠ}»™Æ"3UäÆ
³~Z�ÛZŠ~¸]Æ%zV]$YD�ZkÆ
fg)yZC»xic*Š{!~Æ‚BeƒŠHX�»x

¹ÐßvFŠâV~™D¸ÔeZÑâ"3ïJGHÅZq-
scPœV~™Šî¶XW`ÀÆ;ðzm,Æ
‚B‚B"âV~!*<mNh~´¸V~"âV

6,W\ÃáZi~�,ÃWNÏXŒVŠgZÝÎgZc
™ÆeZÑâ"3ïJGH½ZŠHåX

aV�eZÑâ"3ïJGHÆ¹ÐZEÑ]¸Zzg
vÃVZzge_VÅyZkÅ$+zª¹!ZzgW‚y
ƒ̂¶XOçâ.ÞÃŠ*½~ZkÆZEwÐ
!*Š	áƒV6yZ`zßwƒZXT§b®äZÐ
ZkZXŠ?gZáHåÔZÏ§bZCZ[äZÐZK
ZXŠÆwÆ!*g}~{ñl™Šc*X

â.ÞÃic*Š{¡÷eZÑâ"3ïJGHÆ6,ŸŠZzgt
ZEwÅ¶XOçZkäZKŠzªZyßÍVÃZÅx

~Š¶»êH�6,Zð£œÆnÃ	áV�X
�eZ°iÅ 9 Z#Zk»ZÙwƒZÂZkÆF,�Å

ŠzªÃZkÆ**x6,ZÅâ]ÆZq-ŸÆn
ºm™Šc*ŠHXtâ.Þ6,Z,̂zDÔ‚Û¾Ôd~Ô
çâ]ÔZŠ[ZzgZðÆnúc*V}.â]uZ�x
Š¶zZßVÆnºm™Šc*ŠHXZðÆ�ÛzrÆ

nƒäzZàÃ@VÃâ.Þ¹ic*Š{ZÌŠêåÔ
ZÐZŠ[Zzg‚bÐŠZ›gZ:úQ¶Zzg¸

ˆñ].ÅwÐZkÅ¹Ïu¤/ñVÅãCŠ
¸X

â.Þñ].zV~ZL£xÃZh§b&åX
Zkäw?Ãg¿Zzgâè~»x!qÝ™ä
zZßVÆ»x»Y,̂{1XZkäeZÑâ"3ïJGHÅîsZzg

ë{@*gõ»Ì_·HX({!*gzŠÔª6ðŠ}»&

Ÿñ8aþ³þ³^¨Œ
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Y~ZXŠƒZåX@*gÃwÔ	Zzg7N*ô 900 ZŠu~ ñ
**¶f$»ZâZ`Z’Zðîg6,m£œÆnZEw

ƒ@*åXˆ~ZÐ»y0Æn-g\~ZEwH
ŠHX({!*gzŠ»Š}»™äÆnWvc*¹ic*Š{u]
Ð»x1Y@*åX!*syvkc*ZùgÅâÆAiZEw

GYäÑX
Šzg].h+~({!*gzŠÅ(eZÑó~

**¶ze+ÃŠ}Š~ˆìZzg¸%œ/~Š}»&ñZŠ
ƒ@*ìX'×h+Zë7gÄtƒð�́AiZzgš«
µ54øGFZEwƒäÑX«ŠiZyZbZÅ$+zªŠg„
z‰Ü6,Zzgôp§jÐŠ}»™**eƒŠHX

ZK»x!?Zr:™äzZßV~	áïâ.ÞZK
Y~Zk 1875 ZXŠÃ'×h+4¯äÆnÃ	áVg;X

ä**¶ze+Å¹ÐZq-�¯ðXWiâ›Š/ä
U*"$H�t¢as:Üsic*Š{¤!gŠ}»™@*ìÉ
ZEw™ä~ic*Š{ôpìX

Zñ4**¶f$&¬xîg6,3Š~ZEw™D
�ÆZŸ†Ð¢as'×h+lZzgôpƒŠHXí™*½
~Zk»ZEw(,|ŠHX

š«Jä**¶ze+ÃŠ}»&¯ä»ª
ôpZzg‡.ÞZOŠ§i½HXZkÅzzÐyZC»x
™äzZßVÔ5ZðZzg»y0™äzZßVZzgzgzVÆ
nDaZƒŠHXÉZQ»ñV~ZkÆZEw

äW‚ãaZ™Š~X
z‰ÜÆ‚B‚BZq-ZzgF,¹tƒð�Š}»™ä

Æn',¹>ZEwHYäÎXZk»ª»x[Š/
ZÞ,œ~ÆWy~ƒZX',¹Ïg~äz‰Ü?¤/Ä

¢o™Š~XDZzg’)Ò3ïGG6,�}ZW,Z]%A$
ƒñX}"âVÃUä»»xZzgmZVäÅ�~Æ
ZEw~z‰ÜÅo9LW‚yƒ̂X

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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ÛÛÛÛRRRR,,,,ÃÃÃÃ̂̂̂̂,,,,ÆÆÆÆ����ZZZZ!!!!****]]]]

4004 (Intel) Z&45ÿ
EH

G  )Z³( X1

(Graphical Game)  ¤/Z¢¹ÿ
E

“ )[( X2

(Paul Baran) )`(0*wÛy -3

Zzg¥ZÃ\$43ïGEH�Ãg )Z³( X4

(Original Equipment Manufacturer)   

(Intranet) )[(ZÚZ,M X5

(Email) )[(Z~é X6

(Google) )Z³(ÍÉ X7

(Thermal Printer) X)Š(êï6,Ú 8

Mac OS 10.15 Catalina )Š(  X9

(Processor) )`(6,ẑ  X 10   
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(73)
((((@@@@....çççç
GGGGXXXXGGGGOOOO

Y~ƒZXZÙwÆz‰Ü 1377 Z#èEEL*©»ZÙw /

‚w¶X 73 ZkÅ/

uZí42.ç XGFyegWhZ-ZgeqÝ™äzZà /

Š*ÅzZuZŠZ»g{ìXZkäZCaåWh
Y~qÝHXZkz‰ÜZkÅ/ 1981 Z-Zge

‚w¶X 73 

Y~ƒZXZkz‰ÜZkÅ 1123 /85é EGOx»ZÙw /

',k¶X 73 /

Ÿñ8aþ³þ³^¨Œ

#ÐÎJ-

F„kQ~

////88885555éééé EEEE
GGGGOOOOxxxx
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YÃÜðª
85Í-?ç FGEEÜ~Ç 1986 †g~ 28 /

²n̂{ƒ̂¶XZkqŠP 73 YäÆÜs
~‚]Ü!*ihuƒñ¸X

Z%M~úgÂVZzg%ŠzVÔŠzâVÅù¦Zz‰/ /

‚wìX 73.6 

( ‚w =77.5 ‚wÔúg' 69.8 = )%Š

ÁÜ«gÆ0*ã 73 ŠgC6ðÁÜ~Ð /

~0*ñYD�X

',kÅ/ 73 Y~ 1406 Z#èEELºzy»ZÙw /

~ƒZX

Š*ÅƒÐÁwZg}zZà!~¾~ƒCì /

wZg}ƒD 73 TÆZq-7&+~Üs
�X

Y~ 1955 
&4hÓ4è FEGEÆñ].Z¿hg¡Í-.5ë

E
GEY»ZÙw /

',k¶X 73 ƒZXZkz‰ÜZkÅ/

zZV(,ZoìX 73 gÕÆÒpÐ',¤6Š*» /

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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ÅÅÅÅ±±±±ZZZZqqqq---- (Bison) ååååZZZZzzzzggggZZZZ%%%%OOOOZZZZgggg********
((((ŸŸŸŸ55554444ffffõõõõ EEEEGGGG

EEEE HHHH
ìììì????

ËÃÂ„Ð¢WñÇ�gc*„;ñ�{

Z%MÆ0*õÂÆ]Áõ O6,µƒðåZ-å7X
1|¸ì�tZ-å7XŠgZÝZk»mZg**

Æ{0+Zy (Ox) 
(Ÿ54fõ E

G
EÅ±ÐìXZg**É1â
ÐìXZ%ZkZ±gÐtøg}o~0*ðYäzZà

åÅŒÛRģŠZg¢zgŒÛZg0*CìX
Z%OZg**

(Ÿ54fõ E
G
EÆ+ñ(,}ƒD�XZk»uZzg

Z‹N*4ZRVJ-EZzgñL!*ßVÐerƒD�X
uÔ+ðVZzgZ‹gZâVÆ£«~Zk»!*¹‚gZŸ½ã

^ÃW@*ìX3,Zg**
(Ÿ54fõ E

G
EâŠ{ÅÚ(,}@zÂlÆâ´

ƒD�Zq-Z,¬x
(Ÿ54fõ E

G
E»ziyâÎ³¤/ZxJ-ƒYìX

yZã´ºÆZ&+«Æ4,Šq-Z%OZg**
(Ÿ54fõ E

G
E»

ÈpgZuÀ}ZzgÐìYèZk»Í“.e$�{
Zzḡm,ƒ@*ìXZ&+«ZkÆÍ“Ãp[§ƒ™3D�X
z{ZkÍ“ÃŠð\~2™ôpÌ™fe�XZkÅ3w

ÐñÌuâÆ]kÆ´z{%zï+ỖhzVÆWgZ›
‚iÔeJBZzḡVÆÝs¯ñYD�X8-ö

GOW�ZkÅ
ZzgZkÆ®VJ-ÃZEw~Ñc* (Sinews) Ac*VÔc

Y@*ìX
YJ-Šgc*ñ!gö O)Ææ¹ 1800 ìwHY@*ì�

)g}ÅY+$ÃðZg**Éñ�Š7åX@*ëf!

Ÿñ8aþ³þ³^¨Œ

YâgzVÅŠN¹ã
ZZZZgggg********

((((ŸŸŸŸ55554444ffffõõõõ EEEEGGGG
EEEE

iZ@{q
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yZâVZzgzZŠ-V~ZkÆDÙZgzVg-hñ�ŠƒD¸X
tg-h**‡.Þ¢uJ-(,}ƒD¸XÑàZ%MÆvk
ÆyZâVzZá´º~7åOÃJ-¸

(Ÿ54fõ E
G
EŠ3ðŠï

¸XZyÅ®ZŠZkŠgic*Š{¶�‰Zz‡]¸\Ð½
zZàVVŠgc*îV~¾DƒñZyhVÅzzÐgzu
Š~YC‰XZÏ§bZ#Zy»LLHóógsÅð~Ã̂g™g;
ƒ@*ÂgsÇh-VÃ[RVgzÆǵ7,@*X

tÓxg-hšµßÍVÆnJ1»!*)̄Å̧<å XEZ

Z7(,}eä6,huHYäÎXZkÆ´z{%zVÉ
DÙZgzVhVÃ¡ZyÅ3wqÝ™äÅ¾nÐhu

YJ-CÙ‚wZyÅ½ãä 1875 YÐ 1865 ™Šc*ŠHX
°3wÆˆ[Ð�Ûz|#Å ($) ÑÄ3BZq-Z7#

YJ-‚g} 1889 YCg�XZkh•&~»³t��
g{̂X 835 ÑàZ%M~ZyÅÀ®ZŠic*Š{Ðic*Š{

OçZkÅ±Ã»ƒäÐXäÆnZkÆ
Dg6,0*È~ÎŠ~ˆXW`Q½&éGSGg{DÙZgZg**

(Ÿ54fõ E
G
EZ%M

Zzg)eZ~ñ�Š�X
))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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(Microprocessor) XŠ*»ªâMz6,ẑ 1 ÎZw
Ãy‚ì?

[XZ&45ÿ
EH

G¸ 4004 Z³XZ&45ÿ
EH

G

ŠXZy~ÐÃð7 4 `XZ&45ÿ
EH

G¸

Hì? (Tic-Tac-Toe X&ëHLXfXI 2 ÎZw
Z³X¤/Z’‚Åz*[X¤/Z¢¹ÿ

E
“

ŠXZy~ÐÃð7 `XZAzZ],k

X¾äƒÐ¬ìR,,Mzgu»gH? 3 ÎZw
[Xgi+8-ey  Z³X¾µ2.çGE~

ŠXZy~ÐÃð7 `X0*wÛy

»å**xHì? (OEM) XZzXZ~XZ* 4 ÎZw
Z³XZzg¥ZÃ\$43ïGEH�Ãg

[XZzg¥ZÃ4+z
`XWyÑíZÃ\$43ïGEHâgu
ŠXZy~ÐÃð7

XZq-,Mzgu�ËWgkHic~ñZ&CÂx 5 ÎZw
Æîg6,ZEwHY@*ìXHì?

Z³XZÚ,M[XZÚZ,M
ŠXzg®zZ[+zd$ `X,Mzgå

¾» (Shiva Ayyadurai) XØZZ&éGOegZð 6 ÎZw
&;5é XGO™ZäÆnY**Y@*ì? Copy Right 

[XZ~é Z³XZöZ*Zö
ŠX^ `XZ*Z*Zö

¾äyh+Z (Orkut.com) XZzg–eZ^»x 7 ÎZw
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Zzgˆ~È™Šc*?
[XâMz‚Å Z³XÍÉ
ŠXZy~ÐÃð7 `XZ>zy

XŠg`fs~ÃyZq-Z:góe-Zõ7ì? 8 ÎZw
[X;gee‹ Z³XàegZÇ
ŠXêï6,Ú `XZöZöe~

Xqw~Ãy‚åW6,|ÄÑõHŠH? 9 ÎZw
Mac OS Majave  Z³X

OS X 10.9 Mavericks  [X
OS x 10.8 Mountain Lion  `X

    Mac OS 10.15 Catalina ŠX

XÛR,Ä»Ãy‚zìTÃëgMh�? 10 ÎZw
Z³X‚Åz*[XW6,|Ä

ŠXeð `X6,ẑ

6,ŠB(  49 )�Z!*]™     

Ÿñ8aþ³þ³^¨Œ

ÚvÛ‚Â%Û^á
9810004576  

CÙnÆáÔZúÔÎ^RZzg·VÆzZW**ÖyÆðuç0*g~2ZàgR,zZEgR,
011-23621693 : c 011-23543298, 011-23621694, 011-23536450, : ¯y

)Z&+c*( 110006X 2Ûn×nòà…æJ(e^\åaß‚æ…]¨(+a×o 6562/4 : Ø
E-Mail : osamorkcorp@hotmail.con

Zkd’q-ÆaÓxF,(pZ÷]Æ‚B

]m�n^Ú^…Òn9ß-Ò^…µç…m�à
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((((:::: ÀÀÀÀ+ ââââ + RRRR,,,,zzzz + ))))ZZZZöööö Astronautics
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