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„xZi+|Ô&74è ELGEZi+|Ì¹Y@*ìÔ
)ß;.ç EGE»Zq-¤/z\ìÔ�‚bŠZâVÃË**!/õGÆe~

(Ã$+%Å&¢A�ÛZë™@*ìXt)ß;.ç EGE DNA Z+Z})
(Ã„x~ºm Genetic Material QCâœ})

£â]6,�häÔUäc*$+%~æŠÇgƒC�X„x
Zi+|Æ¹‚g}§&è»g»gK‰�X„x
Zi+|ZK̈ãZ%ZnÅgzuåxZzg´`zçO~(,~
Šp»ñçqìXaçLŠ„„xZi+|6,9‚³

î]úVZzg³Zã%âVÆZEwÆfg)Z%ZnÃ
KÆaÅYg„�X‚bŠZVtð™äÆa

Z[Ì»x™gì��t§&è»gZK̈âV6,ZEw™ä
ÆaôpZzgñW,ì�7XzZuXå¡Fgc*V‰

(Ôå C y s t i c  F i b r o s i s èbk5ë LHL¥.ç
ELEz‹)

 (Sickle Cell (Zzg»−) Hemophilia R)
Fg-VÉ¼ŠFg-V6,‚³î]~Zk!*]»Ø
Îc*Yg;ìXtic*Š{ë{Fg-V‰u¤yÔ̄Z%ZnÔf6

(Ü¼~ H I V Z%ZnZzg‘ðSñâe¢4k54gö
E

GIGEzZ],k)
Fg-VÅgzuåxZzg´`zçOÆaÌw~
ZiZk**]»qïìX

§CW>Æai0+{úVÆ„x~
p=VÆañW,Zzg (Targeted) zZãÔ¬Zzguzs

½zÐq§hVÅF,¹Zq-Šk,ÜÑg;ìXqDŠâV
9 ÐqÝ́4ø MGX Strpetococcus Pyogenes~

ÐzZhÙs°æLc.çFM6,FFZq-6Iwä‚³òV
ä¼„ 9 ~ZY{™�lzyzlaZ™Šc*ìX°æLc.çFM´4ø MG

',ÎV~„xZi+|Ã¬Ð}ic*Š{W‚yF,Zzg!F,

J]ñrŠ8

 :YŠzð8 9 °æLc.çFMX́4ø MG

eZËœs¯xÔ©gW!*Š
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¯äÆáµZk**]Æ:LŠ*~ÉaZ™Š~ìX
Zzguzs„xZi+|Ã!*syLL‚ÓC§»] 9 °æLc.çFM´4ø MG

~Zq-6ÇóóÆîg6,¦gHYg;ìÔpŠg|tå
Zi+|Iwù»x™@*ì?§»]ÆyZy~ƒg„ï

ÃZi+^ DNA ÃtIwùÃZ+{àYì?Z#ë‘ð
™äÆaZÐZEw™**Ñzq
™,ÐÂHƒÇ?ZzgZkÃ¯äzZßV
ÆŠgxy¾!*]Ãá™¤/â¤/xc
^g„ìX?tZ,ÎZÑ]�ÔX6,
…YìZzg¬W™ãìX

Clustered LL 9 °æLc.çFMX́4ø MG

Regular ly In terspaced

S h o r t  P a l i n d r o m i c

óóZzg°æLc.çFMÐzZh R e p e a t s

Zq-9 »ÃìX°æLc.çFM´4ø MG 9 6,z”
„xS

+B542.ç
E

EGEGJ8-)ßYìÔ�e~Z+
Z}�bÆºm

_5½h4ø GIE
Ã�h™ÔU

™c*ps™Æ„xÆ”VÃZi+^™ä»ZI¯C
Âxä‚³',ZŠg~~¹ic*Š{�lz 9 ìX°æLc.çFM´4ø MG

yzlaZHìÔYV�tŠzu}ñ�Š{„xZi+|§&è
»gÐ!F,ÔZgiZVF,Ô¹ic*Š{zZãZzg¬2¹ic*Š{ñW,
§&è»gìX

ZzgWgÆ× (Bacter ia)  tZ˜bÙc*

Æe~WËgZÆEÀ ( A r c h a e a )

(~!*g Deoxyribonucleic Acid-DNA) SŒ

!*gÆ$›å GOŠÅ§m,ÆjZáÐçz�Š~WðìX
ÆŠì~Ùc*ZzgWgÆ×Æe~Z+Z}~!*g 1990

!*gÆ$›å GOŠÅ§m,ÅŠgc*ÄZzgzWeä6,ïZ]454ø FGEI

‚bŠZV�ÛZ1ñ81¹é EGäÅXe~Z+Z}Æt$›å GOŠZq-
§bÆŠ*Z’ZðSñyÄÅãCŠ
�ÔTÐÙc*zZ],wúWzgzVÃc*Š

Zq-6,z”ìÔ� 9 ™1™@*ìX́4ø MG

°æLc.çFM$›å GOŠZ]ÆZ0+gôp�bÃ
TyYìZzgZq-XR�bÆ
‚Be~Z+Z}Ã»ŶìX

ÂxÅ 9 ¤/p°æLc.çFM´4ø MG

ÆŠì~ƒ_ 1 9 9 0 Šgc*Ä
J-ZkÃt=q 2 0 1 2 ¶Ôp

qÝ7ƒð¶Ô�ZÐ743«ç EGELEMez2yZzg
Z$43ð OGENb»g¼-Eg;WsOg*

!*gµÆZq-‚³ÄÅZ�á®)ÐƒðÔT~tŠ3c*
ŠHå�Z#ÃðÂxÙc*Ð!*CÙÑc*Y@*ìZzg-Æg~

K~ŠZ4HY@*ìÂZkÐH (Eukaryotic) Zz&ëHL

ƒ@*ìXt-Æg~Zz&ëHLK„��7ŠzVZzgYâgzV
‰ic*Š{ë{**ñVÃ¯D�X

Ùc*~ŠgCîgÐzZµƒä 9 °æ LL4X́4ø MG

zZá„xZi+ãÂxÃeJw™ÆZCc*ŠHìXúWzg

J]ñrŠ8

ZZZZqqqq----„„„„xxxxSSSS
++++BBBB555544442222....çççç
EEEE

EEEEGGGGEEEEGGGGJJJJ8888----))))ßßßßYYYY 9 °°°°ææææLLLLcccc....ççççFFFFMMMM´́́́4444øøøø MMMMGGGG

ììììÔÔÔÔ����eeee~~~~ZZZZ++++ZZZZ}}}}����bbbbÆÆÆÆººººmmmm
____5555½½½½hhhh4444øøøø GGGGIIIIEEEE

ÃÃÃÃ����hhhh™™™™ÔÔÔÔUUUU™™™™cccc****ppppssss™™™™ÆÆÆÆ„„„„xxxx
ÆÆÆÆ””””VVVVÃÃÃÃZZZZiiii++++^̂̂̂™™™™ääää»»»»ZZZZIIII¯̄̄̄CCCC

ÂÂÂÂxxxxääää‚‚‚‚³³³³'''',,,,ZZZZŠŠŠŠgggg~~~~ 9 ììììXXXX°°°°ææææLLLLcccc....ççççFFFFMMMM´́́́4444øøøø MMMMGGGG

~~~~¹¹¹¹iiiicccc****ŠŠŠŠ{{{{����llllzzzzyyyyzzzzllllaaaaZZZZHHHHììììÔÔÔÔYYYYVVVV
����ttttŠŠŠŠzzzzuuuu}}}}ññññ����ŠŠŠŠ{{{{„„„„xxxxZZZZiiii++++||||§§§§&&&&èèèè
»»»»ggggÐÐÐÐ!!!!FFFF,,,,ÔÔÔÔZZZZggggiiiiZZZZVVVVFFFF,,,,ÔÔÔÔ¹¹¹¹iiiicccc****ŠŠŠŠ{{{{zzzzZZZZãããã
ZZZZzzzzgggg¬¬¬¬2222¹¹¹¹iiiicccc****ŠŠŠŠ{{{{ññññWWWW,,,,§§§§&&&&èèèè»»»»ggggììììXXXX
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zZ],‹Ðe~Z+Z}Æ0*gaVÃÙc*ñD�Zzg
e~Z+Z}Æ”VÃaZ™äÆaZ7ZEw™D

Æîg6,Y** (CRISPR Arrays) �ÔÎ°æLc.çFMZk,m,
Y@*ìX°æLc.çFMZk,m,zZ],kÃc*Š™äÆaÙc*ÃZYi]
Šï�XZ¤/zZ],kŠz!*g{ú™D�ÂÙc*zZ],kÆe~
Z+Z}6,ú™äÆa°æLc.çFMZëk,m,ÐWgZ+Z}

(ZbZYÃaZ™D�XZkÆˆÙc*e~Z+ RNA)
c*ZÏ§bÆËS4,ZìÃ 9 Z}Ã»^™Zµ™äÆaR

ZEw™D�ÔTÐzZ],k**»g{ƒYD�X
Âx2~ÌZÏ§bÐ»x™@* 9 °æLc.çFM´4ø MGX

ìX‚³>Zq-¿LLÇ[+óó�bÅæŠÐ§1EÀ

(»Zq- Ribonucleic Acid-RNA SŒWgZ+Z})
gN*‚•ZaZ™D�Ô�Zq-„x~e~Z+Z}ÆZq-

9 ºmN*g��bÐ:æENHY@*ìXWgZ+Z}Ì́4ø MGX
(Ð:æENH@*ìX6�Ùc*~ƒ@* Enzyme S4,Zì)

ìÔe~Z+Z}�bÃT+Æaps”{WgZ+Z}
S4,Zìe~Z+Z}Ãuzs 9 ZEwHY@*ìZzǵ4ø MGX

z{S4,ZììÔ 9 £x6,»ÒìX¤/ṕ4ø MGX (Targeted)

&ZÒz9ZkÑÆaZEwHY@*ìXŠzu}
ÌZEwK (Cpfl) Z4,Z

'.ø
J

VwÆîg6,Ï8ZpZs
YMh�XZ#Zq-%ûe~Z+Z}»^1Y@*ìÂ‚³

>7Í/õ
E

GÅpŠÅ%!-ö OG
áÃ�âœ}Ãv.s™äc*Zk

~ZŸ†™äÆaZEw™D�c*¢zgc*]Æ_.
ps”{Zq-e~Z+Z}�bÐñ�Š{{Ãps™

Æe~Z+Z}~p~ÑäÆaZEw™D�X
t!*]c*Šǵ¢zg~ì�°æLc.çFMZ[J-»Ãðª

Âx7ìÔ�ÓxnÆ**ñV~e~Z+Z}Zi+^™ä
(ZFNs Zzg) TALEN ÅZYi]ŠêìXŠv)ß;.ç EGEÔ}

Ô¬(,}eä6,ZEw Zinc-Finger Nucleases

ƒC‰XŠg|¼âCÙ+Zk!*]Å¶K0+„™D��
tIÖÔ�Zi{áz‰ÜÐZEw~gì�Ô°æLc.çFM

Æ£«~ic*Š{9Zzgic*Š{Zi�X 9
´4ø MGX

p°æLc.çFMèÃg{!*Ñ‹V6,Zkp~¯Eg‚rì
�Zk»ZEwW‚yF,Zzg!F,ìX9¬Å

ÐZq-‚?aZ™ä»»Ÿ (Scratch) )ß;.ç EGEShÝ
™C‰ÔT»Ñ!*Çºme~Z+Z}�b~
p~Ñ**ƒ@*åXZ#�°æLc.çFMÆ‚Btƒ@*ì�ZÏ

‚ãÃË�bÅ§s'Zq-Ç[+WgZ+Z}Æ 9
´4ø MG

‚BeZ],–™**ƒ@*ìXZÐF,IŠbZzg%1o™**¹

J]ñrŠ8



(Ü Synthego W‚yìXZÏaZ%M~]4-£½ð LEGY
)

µVä‚³>Å{§Z7aZ™äÆaZq-
»gz!*g~~̄ñµ¸,$1ìX

°°°°ææææLLLLcccc....ççççFFFFMMMMùùùùúúúúcccc****VVVVƒƒƒƒZZZZ????
ÃÙc*~ŠgCîg6,zZµƒä 9 °æLc.çFMX́4ø MG

zZá„xZi+|ÂxÐeJw™úŠc*ŠHXÙc*
Ù-

¢-
÷

E
GE)Ùc*6,úWzgzZ],k(Ðe~Z+Z}Æ

�&4mø
JE

Ãñ™qÝ™D�Zzg°æLc.çFMRk,m,
(**òe~Z+Z}”VÃaZ CRISPR-Arrays)

™äÆaS7ZEw™D�X
t°æLc.çFMRk,m,zZ],kÆe~Z+Z}6,úWzgƒäÆ

aÙc*ÃZYi]Šï�XZ¤/ZÏ§bÆzZ],kw

~Šz!*g{c*ZyÅWÒ{ÅYV~ÐÃðzZ],kŠz!*g{ú™@*
ìÂtÙc*Zke~Z+Z}Ã»^™Zµ™äÆa

ÃZEw™D�ÔTÐ!*syúWzgzZ],k 9
´4ø MG

**»g{ƒY@*ìX

°°°°ææææLLLLcccc....ççççFFFFMMMMùùùù»»»»xxxx™™™™@@@@****ìììì????
**òÄA.0îGc*S4,ZìZzgÇ[+Wg 9

´́́́4444øøøø MMMMGGGG Âx 9 °°°°ææææLLLLcccc....ççççFFFFMMMM´́́́4444øøøø MMMMGGGG

**òWgZ+Z}ÆZq-•}6,Œ (gRNA) Z+Z}
ƒ@*ìÔ�e~Z+Z}~p~»!*)̄áCìXS4,Zì́4ø MG

‚ÓC8Æîg6,»x™@*ìÔ�„x~Zq-ºm£x 9

6,e~Z+Z}ÆŠJÐúŠzâV@*gzVÃ»^YìÔT
Ð„VÃ�hZc*Uc*YYìX

¬Ðem,ZíK  guide RNA c*gRNA

‰WgZ+Z}ÆZq-gLÐ”}6,Œƒ@*ìÔ�Wg
(ÆZq-E�bÆZ0+gzZµ Scaffold Z+Z}VR,)

ƒ@*ìXWgZ+Z}»Šg}Mze~Z+Z}Ð:æENH@*ì
Zzg¬Ðem,ZíHƒZWgZ+Z}�b„xÆŠZ�£x

S4,ZìÃÇ[+™@*ìXt!5½2.ç GGEExZk!*]ÃD¯@* 9 Å§sR
6,z”„x~£/{Ã»ÒìX 9 ì�́4øGM

e~Z+Z}~Qkºm�bÃ¥x gRNA

™äZzg!*syZÐ�häÆa¬Ðem,Zðƒ@*ìX
Ç[+WgZ+Z}„x~ZL@se~Z+Z}�bÆa

Ý**>z½ãCŠ~�h}g‚rìÔT»Ã~Z±gÐt
Üs„xÆ@s�b„ gRNA Èƒ@*ì�t
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Ða}ÇX
Ç[+WgZ+ 9 „x�b~QÏ£x6,6,z”́4øGM

Z}ÆúúY@*ìZzge~Z+Z}ÆŠzâV@*gú
ŠJÍVÃSŠOÐQŠOJ-»ÒìX6�ëY…��t
Z4,Zì‚ÓC8Æîg6,»x™@*ìX3ŠgCZ±gÐt

Ty©8ì�e~Z+Z}»ÃðzyZ[ƒŠHìZzg!*sy
Zk»%äÂxÃuƒY@*ìX

Zk§bÐ‚³>¢zg]q3Æ„x~
Zq-c*ZkÐiZZ+854ø EGE~pwVÃ”gs™ZäÆa

Ske~Z+Z}%äÂxÃZEw™Mh�X

°°°°ææææLLLLcccc....ççççFFFFMMMM����ggggZZZZqqqq----ZZZZ¨̈̈̈KKKKããããççççÎÎÎÎCCCCWWWW!!!!::::
°æLc.çFMÃZq-ZK̈ãçÎCWáÆîg6,ZEw

™äÆŠzZë§&è»g�X
(74è ELGEZi+|¹ ex vivo ¬§$þGL»gÃZoÌ-)

Y@*ìZzgZK̈ã7Í/õ
E

GÃï%Ô2~Z7Z
+B542.ç
E

EGEGJ8-™äZzg
%!~Z7Šz!*g{ŠZ4™ä~�áïƒ@*ìXt§$þGL

»gZæk§&è»g6ƒ@*ìÔ�¬„ÐâgL~9
74è ELGE´�V~ZEwƒ@*ìZzgt6,z‹6,ic*Š{NzwÅ
ZYi]ŠêìXZ%t!*ÇµƒYìÔYV�CÙ%!
ZLçOÆaZÐZŠ~$43ð MGEÃ8-6,z‹»¾èƒ@*

ìX
(74è ELGEZi+|¹ in vivo Šzu}§&»gÃSyÌ-)

Y@*ìZzgúVÆZ0+gÐ',Z{gZ„e~Z+Z}ÅZi+|
Ã%!ÆŸ~Tä~�áïƒ@* 9 Æa°æLc.çFMX́4øGM
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~àc*Y (Nanoparticles) ìX°æLc.çFMÃ&43ð EMGEV0*g"1¹Òø
HG

HYYìZzg (Encode) Yìc*e~Z+Z}~SyÃe
Z#tZq-%ûZCuå™©8ìÂZÐŸÐ{g`HY
YìX

ççççÎÎÎÎ]]]]ÃÃÃÃÃÃÃÃyyyy����ÛÛÛÛzzzzrrrrŠŠŠŠ}}}}gggg;;;;ìììì???? 9 °°°°ææææLLLLcccc....ççççFFFFMMMMXXXX́́́́4444øøøø MMMMGGGG

Zq-74è ELGEZi+|W!ìÔZk‚³ 9 °æLc.çFMX́4ø MG
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_./½',Zñä]Ã(Š~YñXægÐÆ£gZzg
�Z[Š„ÆnZOòz(ZñgÅê‚i~~Zz1ñ
¥Zzg�`ÆŠc*-$ŠZgxZ�ÛZŠÃ�áïHYñXii0+Ï
ÐægÐÃŒÛd$™äzZáiU6,SàÂzŠ~
YñXzZ−+ZzgZ‚E+{~f6ëW°Ænc.$å
ó»ZÈxHYñX

ZjwçÑ}ÅÂu]»%œ/ƒD�Xøg}
çÑ}~æZgkÅÂc]ìp�ÛZøÅZ�xŠ„~
ZÒÃ@*„»Dg�ZzgZ#tZKÃ@*„»D+Zgu™BÐÂ
Zq-µp~Æ†ZzgZZ¸xaZ™ä~»x[ƒ
YNÐX̧xzIÅF,¹zy»�Û9ÌZjwÆ+ðV6,
ƒ@*ìXZkŠzg6,WØ[~ÜsæZgkÐZ&bqwÅ
Zy,zZh�XIÆz‡gÅbàÆaæZgkZKu
¤/ñVÃ!F,™Š,X(ZŠZg}özŠz‚bÆ!*)̄¼Š
)bZzgŠØZg-V»DgƒMh�pZyZŠZgzV»ZOxz
Z¾ZxZ¤/ZzßZ+xzZZÈZ�ÛZŠÆ;ðVÎ,$Šc*YñÂ

GIǢ}ŠyßŴMh�X
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$$$$zzzzggggEEEEààààðððð̧̧̧̧]]]]
((((::::XXXX Weak Nuclear Force))))

fgZ]»ZyZ`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

$zgEàð̧]ÅZëS:]Šg`èfs�X
Elementary (ţ]åÃðŠzãCŠ~fgZ]) 1)

(ÆŠgxy0*ðYCìX Particles

(ţ]Ô̧~Eàð¸]Zzg',¹ïF¸]Æ£« 2)
~.e$„$zgƒCìX
(ţ]Ô$¨Ðö

IG
¸]Æ£«~¤!gƒCìX 3)

(.e$„gKƒCìÔ Range (Sk¸]Å^šï LG) 4)
ª%œ/}Å‚,̂Æ',Z',ƒCìX

 ((((::::XXXX Impulse of Force ¸̧̧̧]]]]»»»»ÔÔÔÔ))))
LLøg}‚tZ+VBWC�ÔX~

ËŸ6,Ãð(,~¸]Ô¹„Áz‰ÜÆn¿8,k,g{™
QkŸÆ£gw•~Zq-pÐ„p~aZ™ŠîìX
VwÆîg6,ÔZ#ÃðtËŠ-ZgÐ”Z™zZ:WCìÔ
A$Š-ZgÆfg)t6,•zZà¸]¹Áz‰ÜÆn
)æz‰ÜJ-ŠzâVgZÆ~ƒD�X(¿8,k,gSì
ÂÌţ]tÆ£gw•Å‚$+%Æn»°ƒC
ìXZÒZyqÑ]~¸]ZzgŠzgZyz‰ÜÃZµZµ³
™**Âƒ@*ìXp̧]Zzgz‰Ü»qÝ¢[Ô�ŸÆ
£gw•Åp~ìÔZq-eöÆÑëŠgìXSk

J]ñrþ³Š8

(13 )mX   ãCŠ~‘ÐêL…3š5é EG]    

 (The Concept of Force) ¸]»¦g

eZËZ/gæ{yÔZ%ZîC
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qÝ¢[ÃÔc*Š.ë�X
âHÆŠzu}‡âyw•Æ_.Ô¸]

å£gw•Åp~ÅÑbÆ',Z',ƒCìX
¸]   = £gw•Åp~ / z‰Ü

tŸ‚̧]ÆòÃªCÙ™@*ìXSkŸÆÐ
ƒCìX N. s Âx~òÅZ»ð S. I. ªCÙƒ@*ì�

SÏ§bÐSk»Z…ŠŠg`èfsƒ@*ìX

ììììZZZZqqqq----ZZZZëëëë…………3333šššš----öööö EEEEJJJJllllZZZZgggg::::££££ggggèèèèwwww••••
::::XXXX (Momentum) ££££ggggwwww••••

éw•™äzZáŸÅSZzgZkÆé
gëgÆqÝ¢[Ã£gw•ë�X

ÐªCÙ™D�XZzgZk»Ÿ‚ P ZÐ¬xîg6,
Šg`fsƒ@*ìX

 £gw• =   S X  gëg
P = m.v             

::::XXXX (Unit and Dimension) ZZZZ»»»»ððððZZZZzzzzggggZZZZ…………ŠŠŠŠ
ƒCìZzgZk» kg.m/s Âx~£gw•ÅZ»ð SI

Z…ŠŠg`fsƒ@*ìX
[ L

1
  M

1
  T

-1
]

££££ggggwwww••••ÅÅÅÅ’’’’YYYY»»»»‡‡‡‡ââââyyyy::::XXXX
(Law of Conservation of Momentum)

EHÆŠ}‡âyÆ_.CÙ¿»gœ¿  

)z~p#³ƒ@*ìXZ#ËÂx~¸ÂV»¿ƒ@*
ìXA$ZkÂx~£gw•~p~aZƒCìX£g
w•~aZƒäzZàtp~åZSbƒCì�Z¤/Âx
ÆËZq-b»£gw•(,kìÂZkÂxÆËŠzu}
b»£gw•Zâ„ÑbÐÁƒY@*ìXZkÐªCÙƒ@*
ì�ZkÂx»ù¦£gw•åxgLìX

t¦g£gw•Å’YÆ‡âyÅzŸs#™@*
ìXZÐŠg`fs0+Zi~ÒyHYYìX

LLZ¤/ËŸ6,¿™äzZàÛzã¸]#ƒÂZk
Ÿ»£gw•xgLìXóó

ZkÒyÃ£gw•Å’Y»‡âyë�X

m2 Zzg m1 �Ûn
²-C4/õ GEJ

G�ŠzñVÅ
²)454è GGG!*nKM

�ÔZÜzu}Ð”ZD�X”ZîÆŠzgZyªŸ
¸]»¿™@*ìXZÏ§bÐŠzuZŸ F12 Šzu}Ÿ6,
¸]»¿™@*ìXEHÆŠ}‡ây F21 ¬Ÿ6,

w•Æ_.Ô

J]ñrþ³Š8
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¸]å£gw•Åp~ÅÑbÆ',Z',ƒC
ìX

Zk)zZ]ÐªCÙƒ@*ì�ŠzñVÐ¶Zk
Âx~£gw•~aZƒäzZàù¦p~#ƒCìX
ª£gw•xgLìX

::::XXXX (Elastic Collision) EEEEZZZZgggg””””ZZZZîîîî
ŠzñVÆŠgxyƒäzZÑZ(”ZîTÆŠzgZy        

ÂxÅÀÂZ**ðZzgù¦£gw•xgT�ZÐEZg

”Zî¹Y@*ìX

”ZîÐ¬

”ZîÆˆ

Zzg m1 <�Šz°æOz~ñVÅ
²)454è GGG!*nKM  �Ûn         

�XZq-„‚~éw•ÆŠzgZy”ZîÐ¬ m2

�XZzg”ZäÆẐyÅ u2 Zzg  u1 ZyÅégëg,

ƒYC�X v2 Zzg v1 égëg,

é£gw•Å’YÆ‡âyÆ_.Ô

ÂZ**ðÅ’YÆ‡âyÆ_.X

ÐªCÙƒ@*ì�  (1) )zZ]

ÐªCÙƒ@*ì� (2) )zZ]

„™ä6, (3) Ã)zZ] (4) )zZ]

ÐªCÙƒ@*ì� (5) )zZ]

~ZEw™ä6, (3) Ã)zZ] (6) )zZ]

J]ñrþ³Š8
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~gpp6, (6) Ã)zZ] (7) )zZ]

”ZîÆˆŠØ‰ñVÅ (8) Zzg)zZ] (7) )zZ]
égëgzVÃªCÙ™D�X
¼ºmZk**]6,̈g™D�X

ƒÂ m1 = m2 Z¤/ ::::XXXX Case I

ZkÐªCÙƒ@*ì�Z¤/Šz)z~YVÆ°æOzV
ÆŠgxyEZg”Zîƒ@*ƒÂ”ZîÆẐyÅégëg,ZŠÑ

ƒYC�X (Exchanged) $+à

Z’Zð~qªjy~ƒÂ m2 Z¤/ ::::XXXX Case II

u2 = o                     

ƒÂ m1 = m2 Z¤/
v1 = 0  Zzg  

 v2 = u1      

ZkÐªCÙƒ@*ì�Z¤/Šz°æOz~Ÿ)z~S

gnpƒVZzgZq-™{qªjy~ƒÂ”ZäÆˆŠzuZ
™{qªjy�WY@*ìZzgª°æO{Šzu}ÅgëgÐ
ZÏ‚w•™ä4ìX

¹(,ZƒÂ m2 Æ£« m1 Z¤/ ::::XXXX Case III

v1 = -u1  Zzg
   v2 = 0        

ZkÐªCÙƒ@*ì�”ZîÆˆ(,}°æO}6,Ãð
�Ût77,@*²gL°æO}Ågëg#³ƒYCìX

¹gN*ƒZzg m2 Æ£« m1 Z¤/ ::::XXXX Case IV

qªjy~ƒÂ”ZîÆˆ m2 

v1 = u1      Zzg
v2 = 2u1

ZkªCÙƒ@*ì�(,}°æO}Ågëg6,ÃðZW,7
7,@*²gN*°æO{(,}ÅZ’ZðgëgÐŠztgëgÐw•
™ä4ìX

)Yg~(

J]ñrþ³Š8

‚b7,ð
WÐ(,ð
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Z¥/|›-Eg;~I6,z�~3,zgZÐì
¥/|Æ{6,»xƒg;ìX

ÔChemistry Z¥/|›-Eg;Æb‚³ˆ
ÔBiochemistryÔApplied Civil ÔGeography

Æ¬zyÐt»x7gZHŠH Zoology Zzg Botany 

ìX3,zgZÔ²CÏî FÔ�ÛcW!*ŠZzg¦`6,Zø‡ìG‰˜VÐ
egzVñÌ~I»0*ãá™Zy»å6ðZzg8‹tHŠH
ìX‚B„0*ã~ñ�Š»ðÔí0+ÔÙc*ZzgpgŠ|
Z�xÃT+ÅÃÒÌÅˆXŠgc*ÆŠzâV)g}…
zZáÇîV~˜VI»0*ãWBÙÆnZEwƒ@*ìÔ
z;VÅk!*h~Å'Z5ð$©Wî EG

0$Aç
EÐ”VÅaZzZgÔ

Q}ch}âgäzZàŠzZîVÆZEwZzg3Š»å

ˆ[™ÆtÌ¥x™äÅÃÒÅˆì�Zk»Hz
Šgc*Æ0*ã~(ìÔZzgZk»0*ãÅÃZy6,HZW,7,@*ìX

0*ã~ñ�ŠÙc*ÔSîFg~;äzZá̀NñVÃÌ
T+ÅÃÒÅˆXt³
ì�3,zgZZzg¦`ÆŠgxy
I»zŠgc*ÆŠzu}”VÆ£¨~ÁWßŠ{ìÔ
YèàzVÆn}**áZzgQš}Zk{~7
7,DXZk{~ÃðZ+Å7ì�0*ãÃWßŠ{
™nX²CÏî FÆŒÛd$Eà~]»»g{:ÂìÔpZkÆ
™»ZyZ`Šgc*~7ƒ@*X0*ãÅic*Š{F,WßŠÏÇîVÆ
n}**ßVZzgXRVÅWBÙÆ0*ãÐƒCìÔTÆ
fg=Q}ch}âgäzZàŠzZNŠgc*~B�XÇîV
~Fg-VÆY,̂}ÐØ¸ì�¤/Š}Åß~Å
Fg~¬xìX�áh+ZkÅzztì�Zk{ÆIÆ0*ã

ic*Š{�ÔXÆÅW Phosphates Zzg Oxlates ~
ÐtFg~À˜ƒYCìXŠgc*~Q}ch}âgäzZà
ŠzZîVÅlZgic*Š{70*ðˆÔp�ÌlZgìZkÅic*Š{

J]ñrþ³Š8

(43 )mX øg~»Ñ]‚bÅgzÝ~

6,zWZDw[Z−+ÔZ¥/|

†I
)6ð§jÐÌð(
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²DÆnñ�ŠÏŠVZzgŠzu}0*ãÆYâgzVÅ’
Æn$ƒ$ËìX0*ãÅÃZy3,zg{Ð¦`Å§s
yZ[ƒCYCìX-VÉ�3,zg{~0*ã.äÆ‡.ÞÂ
ìÔpÅWÆ‡.Þ7ìX¦`~0*ã.äÆÑëÌ
7ìXÅWZzg',Z',ZkÆZEwÐWŠòZzgYâgŠzâV
Fg7,Mh�X

3,zg{~ZbÂZ**ðÐð¯ä»»g{:ìXHZkÅ
gi+c*ðÑ©IÆ0*ãÃOW,™C�?t¹ZëÎZw

ìX
ZÌJ-ÅYõÐ¸³
ì�gi+c*ðÑ©I
Æ0*ãÃOW,7™g„�X

IÆ0*ãÃ6ð§iÐ™s™äÐH%ZŠ
ì?tÌ¹ZëÎZwìXŠgZÝIÃ6ð§iÐ

Æ¬ (GAP) ™s7HYg;ìÔÉIZ½öy
%³~tY+ÅÃÒì�Šgc*ÅWßŠÏÆúZïH�
ZzgZy6,¾§b‡10*c*YYìXù¦îg6,�Ñ©Zk
ÆZ”V~�áïƒg„�ÔZyÆfgZùH�?Yõ
»H£g‡ìHYñÔTÅ¯6,W‚ãÐ¥xƒn�
0*ãÅWÔ.äÆ‡.ÞìÔ½ðÆ‡.Þìc*ZkŠgWßŠ{

ì�Zk»ZEwZK̈yÔ.ÆYâgZzgpŠŠgc*ðf~§]
Å›zúÆn$ìX

ZF,6,Š÷7C×Nzw1geZzgIg^a§8gñ~�
¯gkyz-Eg;ÆZXk^Ws(ßY~zZµìÔ

ŠzâVäZk!*]»ZÏsHì�zZgŹ~Šgc*ñIÅ
ÑÄÅRç**uuJ-(,|̂ìÔTÐI~.ä
zZßVÃg]ÅFgc*Vƒä»ç{ÑhƒŠHìX

ZF,6,Š÷7C×Nzw1geZzgIg^a§8gñ~ä
�Z°ZŠzÑg�ÛZë™Zñ�ÔZyÐZk!*]»ZÏsƒ@*ì
�zZgŹ~I»0*ã"uûƒ[ìÔTÆZEw
ÐF§bÅFg-V»ç{(,|ŠHìXZyZ°ZŠzÑgÐt
ªCÙƒ@*ì�t0*ã:ÂÅWÆ»x»g{ŠHìZzg:.äÆ
»x»XŒVJ-�kJ-~t0*ã**‡&ÿELZEwìÔp

-.$ätŠúòHì� 1 zZgŹÆIZ½öyX|X
ŒV6,I»0*ã.äÆÑëìZzgt0*ã»zgZzgZÈîWW!*Š
Æ£¨~4ìX

ä(NGO) zZgŹ~Zq-âyÍg
')45ÿ
EEHWgkH,̂c

Æ(Fecal Coliform) IÆ0*ã~¢1¹ÿ
E

GÃàÃgx
CwÅ!*]ÅìXZk}U6,Ì,ÐgzÝeZÜ
¢zg~ìX

ÎbIg^a§8gñ~�®ñ`Ãî&+cÔ
ìZkÆ_.ÅWÆ0*ã~¢1¹ÿ

E
G NGO zZgŹÔÅZq-
ÐÁ 50,000 °{ƒãe’X 5,000 ÃàÃgxÅR

R.äÆ0*ã~ZzgkÆÑÐZEw™äzZá
°{ÐÁƒ**e’ 5,00,000 0*ã~¢1¹ÿ

E
GÃàÃgxÅR
A$„z{0*ãigZ®)ÆnZEwHYYìXIÆ
ZvIVÆ0*ã~ñ�ŠR¢1¹ÿ

E
GÃàÃgxç}Æ

ÑÄ°{ 21 Ð490,000 ¶KyJ-V_ìXª

J]ñrþ³Š8
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J-XZyZ°ZŠzÑg»Ètì�I»0*ã¹ûì�
‡.ÞZEw7ìX

River Dynamics 6,zWZzŠ}»-$aŠO~�
IIT, ÆâCÙ+~ÐZq-�ZzgIg^a§8gñ~

ÆÃWge~��ÔZrVäZÏsHì�¢1¹ÿ
E

G BHU 

ÃàÃgxÆ´z{Ô0*ãÅÃZy{mîgÐZk!*]6,«ì
�Zk~XWxìZzgZk0*ã~WxÃZL
Z0+ggzÆgppÅX¤‰ÜìXZyŠzâVUîV6,̈g™ä
Æˆz{ZkË6,ã��I»0*ãË§bÐÌZzgË
v^6,ÌÅWÆÑë7ìX
˜VJ-§8gñ~Åî]»mìÔIÆ0*ã~
`ƒðWxÅlZgZvIV6,ZµZµìXª

°�Ð 7Ð6 ²ZkÃ (ppm) {°� 5Ð3

Ë§bÁ7ƒ**e’X
~ÑzqH 1985-86 (GAP) IZ½öy
Î™zhgz9 1500 ŠHåXZkz‰ÜÐZ[J-Zköy6,

yaGY`�Ô1Šgc*ñIZ[Ì"uûìX
âCÙ+»ìwì�I~¬xîgÐZzgzZgŹ~
{mîgÐÑÄŠy/Šy(,fYg„ìÔ²IZ½

Æ‚0ZâV»ŠúûSì�ZkÅ6ðÌð (GAP) öy
»»x!~Ðƒg;ìX

!*z�ŠF6ð§hVÆZEwZzgZöyÆ 
IÅÌð»»xƒg;ìÔ1Šgc*ñI~ÑÄË§bÁ
7ƒg„ìZzg{mîgÐzZgŹ~ÑÄ»Cw¹
ic*Š{ìXIÅÌð6,»x™äzZá‚0ZâV»Šúòß

U*"$ƒg;ìXzztì�IÆ0*ã»Cw!~Ð•g;
ìÔYèZk~ÑÄ»1ú(,k„Yg;ìX6,zW
-XÆaŠO~�Ig^aWnÔÎwZb8-e0*g¹ÔZX
k^Ws(ßYÔzZgŹÔÆu',Z{�ÔZ,VäCc*�
ÑÄ»1ú�Šgc*~ZfgZùÐ(,|g;ìÔz„IÆ
0*ãÃ'×h+û¯g;ìXZrVätÌZÏsH�‰

‰Šgc*Æ0*ã~ÑÄ(,fYCìZk~`ƒð
ZZxÅlZgÌÁƒCYCì�Šgc*ÃŠƒ}Šƒ}Zq-
**áÅ̂~ps™Š}ÏXtZq-¹™ßg‹qw

ìÔT6,¢‡10***¹¢zg~ì@*�I»z�ŠZzg0*ã
™szËsg{nX6,zWaŠO~ÅgZñ~IÆ0*ã
ÅR~¶ÅŠzu~zztì�Zk~Ð¹ic*Š{0*ã
ïw1Y@*ì@*�ZkÃigZ®)z){~ZEwHYnXI
Æ0*ãÅRÃ‡ìǵÌ¢zg~ì@*�Šgc*»z�Š‡ìg{
nX

Šgc*ñIÅ
^Š

÷LW[~Ze7-3,zgZÔI—àÔZF,
6,Š÷Æ4,Šq-¶ƒä@ì�"u¡÷Å!*]ìÔ
YèZ0+6tì�tŠalk0+~ZÈîWW!*ŠJ-íí

}Zq-**áÅ̂:Z(g™áXiâ:Š*ÐZk0+~Ã
Ñàyz*yÅg̃vŒY@*g;ìÔ1ZkÅqªZ[Šy
/ŠyyZ[„ƒC¬Yg„ìXÜZkÅªZÈîWW!*Š~
ìz+„qªzZgŹ~ÌìXÜsZyÅZq-™yÃ
WCìZzgz{t�IÆÈª{qF,~eÅ',sic*Š{×Z

J]ñrþ³Š8
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ÐZkŠgc*»RW[Q',Z',ƒYìX
Šgc*ñIÅRW[~¶ÅzzIezn,yÔ÷JÆ
rZbZÝXZöXÑâCD��3,zgZÆ£x

0*ãZkŠgc*ÐWBÙÆn (Cuseccs) Ym 3006,
1zVÆfg=ïw1Y@*ìXZkÆptƒñ�

Ym0*ã„3,zgZÐ‚J-I0+~~g{Y@*ì� 300

�ÛcW!*ŠÔ¦`Ôì7gÔZÈîWW!*ŠÔ%iZ7gZzgzZgŹÐƒ™¦/gC
ìX

Z#t0+~{qF,~ÐÇìÂZkÃ¸�¶Æ**x
ÐY**Y@*ìZzgt̃ƒðZF,ZôÆ´ºIj~~
˜ì˜V!*0+|¯c*Yg;ìX7,zÏgc*„~6,c*v
gZ`Æ0*k¸�¶0+~ZÉ»45å EE{0+~ÐQìÔ˜VÐt

I0+~BCìXCÙ~ŠzZgÆlkàÐIyZã´º
0*ãƒ@*ìX Y]½ø 12006 ~Õ@ì˜VZk~

Ym0*ã 10265 Y]½ø0*ãÐ 12006 CÙ~ŠzZg~
Ym0*ãZÆI 500 Z6,IJw~ŸŠc*Y@*ìZzg

Jw~`Y@*ìXZ[ŒVÐI0+~~Zk»†0*ã
YmìÔ'z„g{Y@*ìX 1090 �

YmƒY@*ìÔ 6330 3,zgZî6,IÆ0*ã»w
Yèz;V»Ñ¥/|!*0+|ÐZzgIÅçzy0+-VZzgZV

Ym0*ãß],I 6030 Ð0*ãŠz!*g{½Y@*ìÔ1z;V
Jw~WBÙÆÑÐŸŠc*Y@*ìÔª3,zgZ~„

Ymg{YC 300 (Volume) QIÆ0*ãÅlZg
ìX

‰‰I0+~WÐ(,fYCìz{Z,´̧VÐ
¦/gCìÔ˜VÅ»�Ûzrƒg;ìXz;VQšZ0+~
~¤/ZŠc*Y@*ìÔTÐ0*ã'×h+ûƒ@*Y@*ìXÑÄ
Æ´z{ßv0+~Æ0*ã»ic*Š{Ðic*Š{ïkZ£œ
Æn™DgT�XZyŠzâVz�{ÐIÆ0*ãÅR
ÁƒCYg„ìXZyìj~!*0+|ÆåƒäÆˆ
Zk»0*ãic*Š{Ðic*Š{I0+~~ghZYñÇ@*�ZkÅR
W[~¶:ƒä0*ñX

~ÑzqHŠH 1995-96 (� II IZ½öy)|
åÔŠgc*ñIÅÌðÆ»xÆŸ~Z[J-¾uJ-
iŠxZVñ‰?ZzgZk~¹VJ-»x!B?tÌ¹
ZëÎZwìX

I7C×Nzw-.$Æ6,z�ÁZ}XÆ
‚(,}R,7-ÐÑÄgz1 60 IätZÏsH�

»»xzZgŹ~HY[ìZzgIÆvIV6,¢zg]Ð
HY[ìXÑÄÅ ‚80 ic*Š{ÑÄÃgz1»»xÌ

(,~lZgZfgZùÐŠgc*ñI~xîgÐWCgS
ìÔTÐz;V»0*ãA™sHY@*ìZkÐZzgic*Š{

ûƒY@*ìZzgz{ÅWc*.äÆÑë7g{Y@*XZk
Ÿ~Ó#ÖÆ´z{úZxÆZ0+gÌtËZg~aZ™ã
ƒÏ�ZklkŠgc*Æ0*ãÃ'×h+û:¯NZzgZÐ
WßŠÏÐXN@*�z{ÅWÔ.äZzgigZ®)z){Æ»x
WnX

~( )Yg

J]ñrþ³Š8
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ìÃÂ0*ãÆz‚b¹Ð�Ô«gÔ',sÔ
0+c*VÔ§Ôâjw~0*ãd7Š}Ôi}ÆnZzgQ
i}Æ¹n�ëïwÌ70*DXZkÆ´z{
!*gl»0*ãXLtÌ¹Y@*ì�Z-fg=Â!*glì!*¹
ƒZkÆæŠÇg�Xz,Z[«g»0*ãÌ™s
ƒg;ìZzgº}ZzgMÐÌ0*ã1YäÎìXÀ
0*ãZki}6,AgziZiwÐåZÚW`ÌìX!*gl
ggZ]“WÐƒCìXZk~ƒZîVÔŠgzwZg]Ô
!*ŠßV»Š!*îZzgZyÆË(”Zäz){ƒ»„Š4

ìË»ÁZzgË»ic*Š{XÎg`ÌZÏW[z@*[Ð
ÃÐŠ}g;ìggZ]Ì0gì�Zzg0*ãÌ

}:}',kg;ìXZ#ëäâjw~p~7
Å¶A$ÌÎ3Zzg!*h|WC¶ZzgtŸW`ÌYg~
ìXptÂtëÃ™**ƒÇ�ëäâjw~¹

p´VÑN�TÅzzÐ',‚]ÅlZgZzgÂZF,
$+ÑìXZk~âjwÃ¤/x™**ÔdZzgk»»^
¢8i}»¹0*ãïw™Zz6,áW**X«g»;î(,J
ìX0+-VÃWßŠ{HìYV�ëÃ¹=WˆìX
øg~W!*Š~¹(,SìXi²ßVZzgW>]V»ÌÂZF,
(,JìXW`nÏÔ$+1ÔFgc*VÔ½ZÅ¶Ô0*ãÅ¶Å
!*]ìZzgZkÆDZzgi}~¦™äÅ¹!*'
ƒC�XD+ZguÌCñ‰�p{§pZ{7�X
0*ãAi}6,Ñzq~åZÚW`Ìì'',sÔ¸\
Zzg0*ã»Úƒ$+ÑìZzg0*ãYÅ($+àìX

7g~Š*~0*ãÆDÔ™sgppZzg¦™ä6,
!*]ƒg„ì«gÆ3g~0*ãÃÛ™ä~Ñ�

pZk¿~ya¹ì&]ä6,»xƒg;ìX
‚Zzg 2.4 -Vøg}o~Š*ÆÚø~gK

ùƒ0*ãÆz‚b»ZOx

6,zW)w¾]Ô~J]ñrþ³Š8
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‚ìXZk§bë 17 ‚ìZzgW!*Š~ 4.0 0*ãÅlZg
¬@Zz‰»el,|kH°3¾æ XHic*Š{gnp�pW!*Š~ic*Š{ƒä
ÅzzÐøg}Zq-¬xà~Æ8zõ O~Š*ÆWŠòÆ
£«~Üsaåð0*ãìXZkÆ´z{øgZW!*Š~
(,Jä»ÚƒÌic*Š{ìÂt2ÌZzgÌ6,.yÁƒC
Yg„ìXZzgëŠ¿�XZkÅzzÐgziÇgÁƒgì�X
ÇîVÆßvó'™gì�X½ZZÌÂì1WÐ^™Á

70 ƒYñÏX™ŠZg¤/gì�Ôwgz×74Xøg~
‚W!*Š~igZ®)6,«ìXZk6,.ãÅa0*ãÅ¶ìX
øg}0*k=ì½ìÔ{ìz‚b�ÔÂ'0*ãÆ
z‚b»ZOxZ¤/Šg„ƒYñÂzZg}Æ*g}ƒMh
�Zzgëuz„ÑgGYMh�X

ZkZOxÆ%Y]X6,~{mŠ·yŠbìz{
ƒVÐ:

DÔ½ZZzg½ðÔâj1]ÔWßŠÏÔðÔÅÔy~
ZEwÔDÔ£gÔÍ]Ô‡âyÔ0*ãÅ7ÔW!*Š~Ô
(„Ô%œ/~zZR,0*ŒÔ0+-VÃW:~�h**XtƒË:
Ë§bZkçA6,ZW,Z0+Zi�X

XXXXDDDD 1

ãÃŠg„§hVÐya™,XZk»P¯N 0*
Aøg}ô~ìZÏ~Šg4ÐZEwƒX60*ãƒ
ZkÐz(„»xBÔ!*g!*gZEwƒXt½»zƒXtÌ

Iß:ƒÇ�0*ãÆZEw»åm„oÐ›

ìÔW`0*ãZ»sâ8-g;ìXt�íÐ\g™zX=Xî
~vg}(,}»xÅqƒVX

XXXX½½½½ZZZZZZZZzzzzggggWWWWBBBBÙÙÙÙ 2

‚ZEwìZ¤/ic*Š{ 80 WBÙÐ½ZìXZk~
0*ãìÂZkÅo9LÅ£ZzgZ¤/ÁìÂZkÅ„§b

Ð”V»ZN[ƒXP¶Zk6,¿ƒXÒÀ0*ãZzg
iF̂0*ã»'¢zg]½„ZEw™,ZzgZk~!*gl»
0*ã½™¤/~ƒðRÃewBXËÌßg]~Aë½

70*DZÚZk~ZÐCÙ¦/:ïBXZÚìwgì�ë
½DÜs',‚]ÆñÌ~Zzgïs7g}‚w½�X

XXXX!!!!****hhhh||||ZZZZzzzzggggÎÎÎÎ3333 3

o~}!*h|Zzg}Î3ìXZzg}}tŠzâV
�XoÃZkÒpÐèV~„HYYìXZF,~
øDÔyZã´‘ÔÖ@»Zz™´‘Ôn»àsÔ7gz~)g{Ô

Ë)g{ZzgPbk,}XZy´̧V~ôzV0+c*V�X
��ìZ# 7.5 0*ã}ÁìÂ}ic*Š{X!*h|»gK

�3¾æ XH 329 ��ìZ#�o»ÀgK 40 �ÎÇ»
ìX!*h|~W‚xÔ·gÔXwÔZh3ÔZgz**^Zzg¼

‚W!*Š~ 20 ZF,6,Š÷»ìXÎÇÆ´º~øg~
gSìXŒVëi}ÐÌ¹ïw`�XŒV0*ã6,
(„ÌìZzgŠØZg~ÌXZyÆnŠg„Z±ƒV

J]ñrþ³Š8



ZzgSàìwÆ‚B¢Zi¢z{7g~ƒVX0*ãÅ',!*Š~
Zzg›ZEw6,0*È~ZzgwZ»ÌZOxƒXZyÅDtÌ
7Öåä~–ðYNZzg¢êƒX

XXXXWWWWßßßßŠŠŠŠÏÏÏÏ 4

tFg~Åa�X´`ÔyaZzgQŠÄZkÅzzÐX

�Xë0+-VÅ7YÌ™DìÔZy~±gÑíÔÅ»
HƒZÃhZÔÑ/Ôà~nÏZk~5™ (Treat) šR,f$

ëZyÃ»Ì™gì�XZyÐ„ÅW»0*ãfe�Xë
ä‡ây¯ñ�Zy6,¿7ìXàÅ§s»xÆn
ßv¸vgì�z;V¬Ð„WßŠ{âjwì�ZzgÌ
yZ[ƒg;ìXZÒÇîV~ÜsaÔúg'Zzg1hñ�
ƒ%Š−‰�{m»ñVÆz‰ÜigZ®)~æŠ™ä
WD�Zzgz{à~g{™¡yZ[™D�ZÒewª
ÌyZ[™fe�XŠg„ÂtƒÇ�ÇîVzZáà:YN
Éà„ÇîV~WYñXÇîV~(ìZzgWßŠÏ6,Nzw
eìX

XXXXððððÅÅÅÅ¢¢¢¢zzzzgggg]]]]ZZZZzzzzgggg0000****ããããÆÆÆÆnnnnðððð 5

ð»Zq-(,ZzigZ®)Æ»x~Ôyw0*ãÆ»x
~W@*ìX-VÂ',Z',„ðQgìpZ#igZ®)Ã{m
¢zg]ƒÂŠzuZ»xgzu™Z¤/Š~Y**ƒÂÌŠ~YñXZk
§sÂzŠ~ˆì1Zzg4ZOxZzgwZÅ¢zg]ìX
àzV~ÌZ[tßg]ì�¯ðÆ0*ã»¦g„
7XŒV¹YÅ¢zg]ì�Zq-ÆXäÐ

ŠzâV$Mh�X

XXXXÅÅÅÅ 6

ZÏÐ»gz!*gìÔgziÇgìÔF,¹ìZk~¹0*ã
4ìpZ{tËnÅÅƒÔZy»V6,ic*Š{F,˜k[
zs�Zzgz{ðâäeàÐ`ñYD�ZzgZy

ØVÐ
ƒZ0*ã**ßVZzg0+-VÐƒ@*ƒZåâjwÃ
WßŠ{™@*ìXZkÅYõƒXZyÆ½Zzgàg~ÅÑ…Â
�1Zy6,¿7ìXZk6,¿ƒÔwZƒZzg¢~ƒXØV

YñX Ðå3zZÑ0*ãi}ÆZ0+gYõƒäÆˆ„5
)Yg~(          ZkÃR,f$™**ÌÅ»zƒX
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]]]]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

J]ñrþ³Š8
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Zi+kÆ̀Z�LLzZ],kóóÆ{0+ZyÐmgnp�X
zZ],kZq-Z+Ðz¾d$q»**xìTÃë:ÂY0+ZgÈ

Mh�Zzg:"YyXYèZk~¼{‘Y0+ZgÅ0*ð
YC�XZ#�„CÙt"YyÃWD�XZÏzzÐ
‚0ZVZy̀NñVÃY0+ZgZzg"YyqzVÆŠgxy
gnp�X4,!ÔZjÙZÔDÔÆ{Ô7CZzg¨gg¼Z+
Fgc*V��Zy̀NñVÅzzÐƒC�X¼ZlxÆ

ãÌZ4ÅzzÐƒD�XZy̀NñVÅ{¤t
ì�tY0+ZgÆŸÆZ0+gYäÆL̂Li0+{óóƒYD�Ô
!~Ð„ƒD�ZzgË�XŸÐ!*CÙW™tèÅ
§b"YyƒYD�X

LLZi+kóóZôm,~i!*y~‘YäzZáZq-E**x»
ÃìXtTzZ],kÐƒ@*ìZkÃLL‘ðZñâeh

c*;îë�Xøg}Ÿ~Z (HIV) 
_54gö
IGEzZ],kóó

Fg-VÐ±äÅŠgC¤‰ÜƒCìXZk¸]æZf»
ŠZgzæZgøg}py~ñ�ŠZq-{mnÆfgZ]6,ƒ@*ì

XÃK−¹Y@*ìXZi+k»zZ],kZyK+V»ŠÔƒ@*
ìXZ#tzZ],k);î(ËZK̈yÆŸ~ŠZ4ƒ@*ìÂt
Zy+VÃ»™ŠbÑzq™ŠêìTÅzzÐŸÅ̧]
æZf»ƒä@ìX

Z#ŸÅ̧]æZf»ƒYCìÂŸ~Fg-V
Ð±äÅf7gSZzgz{ËÌFg~»:Üs¯gUDg
ƒY@*ìÉZkFg~ÐùÌ7rZ0*@*XZknÅ

Y~Z%M~ÑkZÄÆ£x 1981 Fg~»ªçn
6,‚tWc*Xz;VÆZŠZg}~%*Æ0*õZ,%!Wñ
�Ç7ƒ0*gì¸XDÐî]»Zq-*Ÿ

Y~�ÛZ÷~0*Z̃Xk^Æ 1 9 8 3 ÑzqƒZX
‚0ZâVätŠgc*ÄH�ZkÅzzLL;îóó**òzZ],kìX

Zi+iÆ(,_Šx

‰^ñß‹Ò1�Û^…æ7‰1eZË·ZÅ6,zm,
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ZZZZiiii++++kkkkùùùù@@@@llllìììì
CÙFg~ÆÌ»Z0+ZiZƒ@*ìX¼Fgc*V‚÷
Æfg=Ä�Â¼0*ãc*3äÆfg)Ô¼%!Ã
gäÐ@�Ô¼%!ÆŒÛd$YäÐX@*ëZi+k
Zq-Z+Fg~ì��Zq-¿ÐŠzu}¿~A$„

vƒCì�Z#Zq-»Šzu}ÐZÚŒÛRmƒ�Zq-
ÆŸ»âŠ{Šzu}ÆŸ~(Að FXõYñXZki%}~
ŠzâŠ}WD�XZzwpyZzgŠzxz{âŠ}�ÒZ%oÆ
ŠzgZyZq-ŸÐŠzu}Ÿ~uZe$™D�Xªët
ÈMh��Zi+kÅFg~=ƒÏZ#c*ÂË%!»py
Ë¡qWŠòÆŸ~`Yñc*Ë%!c*%9Æ
‚BÃð¡qWŠòÒm‡ì™}XZ¤/p¼î]
ÐtZ0+Zi{ƒ@*ì�LL;îóózZ],k%!Æðu~c*
W²îV~Ìƒ@*ìXpt!*]ZÌU*"$7ƒmì�
11hec*¡ŒÛd$WäÐtFg~’$ËìX@*Šx’k,
Zk%nÆÌÅŠzZëz�;]Ôpy»nŠ!ZzgÒ"gZ{
gz~�X¼Fgc*VZ+ƒC��X~%!ÆŸ»
pyz»¯»$+Ü7,@*ìÔËqŠPc*W6,cÆŠzgZyÌ
%!ÃpyŠ¶Å¢zg]W$ËìXZyqÑ]~%!Ã
Šc*YäzZÑpyZ¤/LL;îóózZ],kÐOW,ìÂpyhezZÑ
%!Zi+k»DgƒYìXZi+k»%!TÐÌÒ

m‡ì™}ÇÔt%nZk¿́ÃÌµYñÇXZk
%nÆ;îÆ0‚0ZVZk³6,ã��LL;îóó

fgZÎG

/;gzge-Eg;ÆY,̂}ZzgéÆ_.
Y~Z#Zi+kÅŠgc*Ä�gz!*YÆƒð¶Â 1981

Š*~ZkÆZq-ÑÄ%!¸XW`ZyÅ®ZŠÎkH
YJ-½ãŠHg{™zh!*ÚZzgZq- 2000 (,|_ìX

™zhÐiZZ+aZi+k»Dgƒ`ƒfX
ÆY,̂}Æ_. (WHO) /¬@¡ZŠZg}

YÆWy~ßJ-yz*y~ŠkÑÄ 1993m
Z�ÛZŠ;îzZ],kÐOW,ƒ`¸X
/øg}oÆCÙZq-DÙZgZ�ÛZŠ~Ð‚]Z�ÛZŠ
Zi+kÐOW,�X°ZÒwtøgZ̧òZz‰ìX

Zzg**ÇC~ 155 /*7g~CÙZq-DÙZg~Ð
Z�ÛZŠZi+kÆ%!�XözgxÅqªÌZ+ 111

„ìXZygc*2V~ÒWiZŠ~ZzgäŠzZîVÆ
nZbÅÎÇV»œuZEwZi+kÅic*ŠC»
!*)̄¯ìX

‰^ñß‹Ò1�Û^…æ7‰1
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zZ],kZ�ÛjÈgzVÆŸ~ƒ@*ìXZzgZyÆìÆ
°[~Ì0*c*Y@*ìX@*ëZyÈgzVÆŸ~ZkÐ
±äÅ̧]ƒCìXZknZy6,Zk»ÃðZW,7ƒ@*XZy
ÈgzVäZ#£òW!*Š~Ã»N*ÂtzZ],kÈgzVÐ¼
ZK̈âVÆŸ~(Að FXõŠHXZyßÍVÐÒZ%oc*py

ÆnŠ!Æfg=tzZ],kZzgt%n@lŠHX
LL;îóóÅZq-ŠN{¤tì�tzZ],kŸ~
¹¯¯ZCYw;@*ìªZ#Ë¿ÆŸ~
ŠZ4ƒ@*ìÂ»°²áJ-tŸÅ̧]æZfÃOW,7
™@*X¼ßÍV~tz9bâ{ƒ@*ìÂ¼~Gg{‚wJ-»
z9Šgc*ÄƒZìXZk{¤ÅzzÐtzZ],k'×h+ç**u
â**Y@*ìXYè»°²DJ-tØ„7¸�tËÆŸ
~ñ�Šìc*7XZkÅñ�ŠÏ»Zˆk°ƒ@*ìZ#t
ŸÆ™õÂxÃOW,™**Ñzq™@*ìXªZkÓx²á
ÆŠzgZyOW,¿äZ¤/ËÃpyŠc*c*TÐÌÒm
‡ìHÔZkÆŸ~tzZ],k{ñÙÐŠZ4ƒŠHZzgZk§b
t{ñlŸZq-E²áJ-¸gLìX

»°²áJ-yz*ãeZËZzgâCÙ+tBgì�
yz*yZi+kÐôpìpt!*]Z[gzi',ziÈVƒC
Yg„ì�tZq-¹(,~ß.¶ÔTÅãCŠ~z�;]Šz

‰XZzwt�Zi+kªCÙ¹²áˆƒ@*ìZzgŠzu}t
�aèZkFg~ÆZz6,tf74k5é FFGVŠì�tÒ"gZ{
gz~ÅzzÐƒCìZkn¹Ð%!"³CÆ
psÐ{ñlgT�Xp!*z�ŠZyz�;]ÆÔøg}

o~ÌZi+kÆRŠgc*Äƒ**Ñzqƒ‰�XÑzq
YÆŠìÆz‰~ 80 ~ìwå�øg}o~tFg~

WðìXpægZkÆ4,Šq-zwg~zZµ™Šzp»Ò
YÆZzZbÐ 80 ~Šgc*ÄƒñZq-RÐèÎì�

Zi+køg}ŒVzZgŠƒ[åXzwgÆZkZõ7w~Zi+k»
Y~ƒ̂XZkÅæŠÐ 1988 Zq-%!Wc*åTÅñ]#

ZZZZiiii++++kkkk±±±±

/;îzZ],kZ#øg}Ÿ~ŠZ4ƒ@*ìÂZk
Ð±äÆnŸ¼âŠ}¯@*ì�ZA!*e~
BD�XZyÃ±™äÆnƒÐ¬x

ìXZk±»7gZ**x: (Elisa) ±Z&Ó4hé GG

(Enzyme Linked Immunosorbant

ìXt±Z&++Ã±Wszp Assay) 

ÆZ%Zœ/Zzggc*2VÆ (ICMR) g^a
Y¡ÆœgŠÃF,~ƒ@*ìXZk±Å:
Üse:gz[ìXt±Zi+k%n»±

 Üs;îzZ],kÅñ�ŠÏC@*ìXXX É 7ì
tzZ],kWÐ™̂ƒYìZi+kaZ™}X
Zi+k%nÅñ�ŠÏ»èŠ¶zZÑ±z7y /

B@*ìXt± (Western Blot) !^
øg}o~0*õbZëZi+k%Zœ/6,ƒ@*ìZzgZk

ìX Å:‚]ÎÐWJÎgz[ÆŠgxy

‰^ñß‹Ò1�Û^…æ7‰1



  2019 Šcâx)Ô5Š‹ ‰^ñß‹ QgŠz 31

èÎ�ZkÃtFg~Zkz‰ÜƒðZ#ZkÃZq-%ûpyŠc*ŠHX
tpyTÆŸ»åÔÔZÐZi+kåZzgZkät%nZq-
îZ̀Ðj~0*c*åX=ÐZkZõ7w~CÙpyŠ¶
zZáÅYõ»ŸÑzqHŠHXpyÅYõÐè`�CÙ
Zq-DÙZgpyŠ¶zZßV~ÐÁZiÁŠz~Zi+kzZ],k0*c*Y@*

ìZzgt®ZŠ(,f„Yg„ìXZ[t!*]zZãƒ̂ì�Z[
J-øg}o~Zi+kÆÁ%!Šgc*ÄƒäÅzzt7
ì�t%nÁ;ìÉZÝzztì�aèZkÆZW,Z]
Šk,~ªCÙƒD�ÔZkntz{²DìT~LL;îóóŸ~

ZCYw;@*ìXÅ<å XEZeZËzVÃZ0+6ì�WäzZáP
‚ßV~Z#t²D7gZƒYñÇÂZi+kÆÜg%!

§sÃWNÐX egzV

yyyyzzzz****yyyy6666,,,,ŠŠŠŠzzzzuuuuZZZZúúúú
‚0ZâVäLL;îóóÅŠzZlxŠgc*ÄÅ�ÔXÃ

LL;îXZzwóóZzgLL;îXŠzxóó¹Y@*ìXøg}o~ZÌ
J-LL;îXZzwóóÆ„%!Šgc*Äƒñ¸ÔZkn

;;;;îîîîzzzzZZZZ]]]],,,,kkkkÅÅÅÅ¦¦¦¦kkkk,,,,

‰^ñß‹Ò1�Û^…æ7‰1

zZ],kÆegzV§sZq-ŠzCÙ~GÃWg„ì��=ƒðÆ‚>VÐµƒCìXZkGÐa}ƒñ†r6,z”‚ãÃ
!*CÙÆgc†gT�XGÆZ0+gzZ],k»%œ/~I gp120 GÆ¤/Š=ÍZ¯D�² gp41 Wgì��Šz”V6,Œ�

Ðï™áCìXZkôÆZ0+gzZ],k»�âŠ{ªWgZ+Z}ZzgZkÃe~Z+Z}~ (p18,p24) ì��ŠznÆ6,z”‚>V
$+%zZÑZ4,Zìg-gkR,Z$h¾æ
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Ð(,|̂XTÆ³~CÙ§sZq-ØgBìX
ZzÑñ"5Í-ö EGHZXk^ZzgầzÎÅg^aäï™Zq-
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Æˆè3Æ‡.ÞƒYCìÂøg~i!*y»Z†zZÐ
@*ßÆ‚BŠ!*@*ìTÐz{¹™úƒYCìXZk
Æˆi!*y»êzZÐ½ZÅ**àÆZŒ{ZÁ¢5½ø

E
G
Y

~Š‡ŠêìXfgZÎaZ¤/i!*y~tp!:ƒCÂHƒ@*Ô
�áh+ëÃðqø„:0*DXóóËYä,ÐCc*X

ÄtÍ™<ÍZ‰Zzg7bÆ:
LL!*YHLZ(Ìƒ@*ìóó?
LL;V;VYV7X(,J9ÅZq-Fg~ì&Z²ZÎ
ë�XZk~%!ÆŠârÅ&¬»Áƒä@�Zzg
z{WŠòZK¹Ï!*ÂVÃc*Š7gÄ0*@*Xz{Z»x‰rÔ
7,−ÔìŠð**ÔŠZ-$™s™**ÔŒVJ-�3äÅWÆ
§jJ-ÈwY@*ìXZk~Zq-z‰Üz{ÌW@*ìZ#
ZÐtÌc*Š7gLìâZáÃùçc*Zzg‚Y@*ìZzgZk

ÐWy»gZkÅñ]ƒYCìXóóËä¹X
LLs!*Yt»xÂsãZÚZëì�ZÏ6,øg~i0+Ï‡ì
ìXZ¤/ëZL3äÃç™ø7MhÂQi0+{ùg�

ÐXóóZ^1BX
LLfgZc*Š™zX¼3Dz‰ÜLL½ZÆgLgL
•}ŠZÕV~ZS-YD�XZ#J-ò:YN»

XZWZzg"ìƒCìXZy•zVÃvg~i!*yÅâu
„ZKÎ@*gw•Ð!*CÙïwŠîìXóóËä¹X

LL!*Y1%Zzg!*]™ä»»xÌÂ�áh+øg~tgK
Ïi!*y„™CìXóóZ†Zvä¹X

LLvgZìw!*ÇÇìX1ÜÂi!*y»ZÚ(,Z»xì
TÆnZkÅÎÌ°pÅYñÁìX1i!*yÃZK
tp!0*äÆn(,~Jœ™**7,CìX»Âc*ŠÌ:
ƒÇ�ÜsZ&éEOZzgZâVì~?äHz‰ÜÎc*åZzg7gZ]
1%~ÂŠzfJð‚w»z‰Üµ„ŠHƒÇXóóËäCc*X

LL!*Yøg~ti!*yWyÂZzg¿ù1wgìóó?
Z^ä7YX

LLŠd‚WzZiÅØ,Â²~ñ�ŠzzÀ»gek„
ÐaZƒC��**uZzgn}ÆòV~W™¼ps
ƒYC�1Z7/VZzgÓV~eJ%»»xøg~i!*y
ZK"u!ZzgYŠzÜw•Ð™CìXLWs~ŠN
™¼1%ÅÃÒ™zX?ZKi!*yÅ¹!eZ$k5ë

EEYw•
ŠN™ªZyg{YîÐXz{ZL]VÅæŠÐ"u!~Ð
ŠZN!*NÔZz6,nZzgŠv4V~ÐÐ§bÐ
w•™CìTÐWzZiÅØ,/VZzgÓV~e×

¬YC�XÎa�ßvFF]Î@*g½k,™D�ZyÅ
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i!*y¾Šg¤!gƒCƒÏX
LLZzg!*Y',c*ãZzģgó»'×ZÌÂZÏi!*yÐM
ìXóóZ',Z(1áX

LL¸g)Zzg',c*ã„HÔCÙq»'×ZÜsi!*y„ÂŠî
ìXZ¤/i!*y~t"Vwp!:ƒCÂøg~i0+Ï!*Ç„
"'×{ƒ™g{YCìXóóËä¹X

LLøg~tegZõÅi!*yWyZã'×zVÅTy¾§b
™gìóó?ÄäY'e;X

LLLWsÆ‚t9}ƒ™ZKi!*yÅ¯z^
ŠdXZkÅ!*CÙ~R)XZzgZq-Ü:ƒ™Q½~Q½~Zzg

7Šg~Ï@ìX7Šg~R»ƒÐ(,ZÃZ+{Âtì�
i!*y3äÅqzVÃ¹W‚ãÐìÆZ0+gZŠOÐZŠO
™$ËìXZkÆ´z{ZkÅR6,�Z¸gƒD�Zy~
Ð¹ÐZ¸gzV»m3äÅqzV»'×Z¥x™ä
Ðƒ@*ìX$gö FLƒð¡½ZZ#ZyZ¸gzVÐ”ZCìA$

ZyÆK~ÑÏðaZƒCì�¹!*gq-²VÅæŠ
ÐŠârÆ{m{~Bì&Šâre~Ãe™äÆ
ˆC@*ì�Zkq»'×Z÷ìXóóËYäCc*X

LL!*YHZq-3äÅq»'×ZƒßÍVÆnZq-
6„ƒ@*ìc*QZƒ@*ìXóóZ^ä7YX
LLZ?̂ätÎZw¹ZYHìX¹ŠâVJ-Â¸
ŒY@*å�Zq-'×h+Zg3**ƒ„ÆnZq-‰'×}»
ƒ@*ì1Z[è`ì�øg~ŠÚZzgGgÅ̧ÂVÅ§b
'×ZCk™äÅ̧]ÌZµZµƒ$ËìXZq-3**�Zq-

¿Æn"u'×h+Zgƒz{Šzu}Æn$+'×{ÌƒY
ìXZ[fgZ?ZLÇ¸ÇV„ÃŠNß»™YÄ

%æEN}”�pZ',Z(z„š/z}™Y'×}áá™
3D�XÄÃ·q,J**I�²Z†Zv{

ÆŠ-Zä�XóóËYäŒc*X
LL¼',k¬J-‚0ZâV»ìwå�CÙnÆ

fZHÃCk™äzZáZ¸gÜsi!*y6,„0*ñYD
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�XZy»ìwå�#ÃCk™äzZáZ¸gi!*yÅâu
ÆŠzâV§sÔ‹kÆQmâu6,Ôš/zZ?ØÆÔ{
~²\kzZáÔ{6,ŠZN!*N§szZµƒD
�Xpstì�tZ¸gìÆŠzu}”V~Ì0*ñ
YD�‰š/zZ?ØZzg\kÃCk™äzZáZ¸g
øg}@*ß6,Ìñ�ŠƒD�XZÏn(,~/Æßv�
ŠZÕVÅ¡¦"54gö EGOGZEw™D�Z7qzVÅš/zZ?Ø
c*\k»è7¸YèZÐCk™äzZáZ¸g"54gö EGOGÅ
Zz6,~PÐeQYD�Zzg½ZZyÐ7”Z0*CX

LL1!*Y3äÅqzVÆ'×}Üs{ÔØÔ
š/z}Zzg²Ÿ/õHO„Â7ƒDÉz{ÂnnÆƒD�Xóó
Z^äY'e;X

LLvgZI!*ÇÇìX‚0ZâV»ìwì�
ãCŠ~gùVÅ§bãCŠ~'×}Ì'¸�ZzgŠzu}
ÑÅV'×}ZyÆW:~YÐaZƒD�Î

fZHÆZ¸gCk™Mh�XLLì»t'×Z»ÌƒY@*
ìXLZ,ßÍVÐ7b™ŠdZ7Zkz‰ÜXZWZzg
â-ÏCkƒCìXZ7Z(4ì‰i0+Ï„$+'×{ƒ™g{
ˆìXÜsz„ßvCMh��ì»'×ZÌZvÅŠ~ƒð
X(,~ÚìXóóËYä¹X
LL!*Ytì»'×Z»YVƒY@*ìX(,f/ÂZkÅzz
7ƒC?óó†Zvä7YX
LLZkÅFztƒ$Ë�1(,J0*CÙ¦/7X(,J9
~Â˜VZq-§sŠÚZzgGgÅ̧'ÁƒYC�z�
ì»'×Z¬Ð(,|Y@*ìXZÏnŠ¬ŠHì¼

1hñßv3äÆçA~ˆg}ƒYD�Xì»
'×Z»ƒä»:LÃðFg~c*QùÅFg~Ìƒ$Ë
ìXFg~~¬xîgÐi!*yÅR6,½ZÆ¶¶
•zVZzg%Š{KÅZq-6,]WYCìTÐ3ä»
'×Z¥x™äzZáQ¸gZC»xÇ§jÐ7
™0*DZzgì»'×{yZ[ƒY@*ìX1Fg~Çƒä
6,tfZBŠz!*g{<W@*ìXóó

BCì (Dysgeusia) LLZq-Fg~�e]½3ð
Y

G0(
Ÿ~i7-Å¶ÐaZƒCìXZk~ì»'×Z™Y@*
ìÔ‹k%æEN~•@ìÔÍ“ÐÐ]ƒYCìZzgN*°»
'×ZØ4ìXZ¤/¯7-Å¶ÃŠzg™Šc*YñÂtFg~Ç
ƒYCìXóó

(Hypogeusia) LLZq-ZzgFg~ì&;=7(
ë�XZk~ì»'×Z!*Ç„»ƒY@*ìX(Ÿ5é ENEƒZ%r
g',64ìZzg‹k»è„7¸XZ,ßveñ~

X„ìYV:eZwBz{Z7!„¥xƒCìXóó
Z('×}ÆZ¸gzVÅ8ø LÁc*»ƒYäÐƒ@*
ìXZkFg~~ßv¹â-kg�”�X

i!*yÅŠN!*'GgÆˆƒßvÎagì¸
�ZväZ7tgKÏi!*yŠ}™H(,ZZˆyHìX
Z¤/ZK̈yqzVÆ'×}:Y}Âi0+ÏX!ƒCXZrV

äFŠwÐZv»]ZŠZHZzgŠ¬Å�Z}â´LÌ
øg~i!*yÆ'×zVÃëÐ:ÍUX
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M@�¼ŠNg„�ZkÐŠð»3NH
›wÂ¬bŠNg;ìuÃÐMÐÌ

eZËæ¬b™r#»tÄ7,˜4/õ GJZzgaç M™™54/õ
E

GJX
!*'cÄZÅ:ö XWÅ�1Zq-âCÙZ%Zn0ÆnuÃÅ
Â±¢zg~¥xƒCìXHëäLÎe�zZª¸]Ã
ÅuÌƒCìXëë�Ô]4/õ NEGZzg_5é NEDgì��Ë

ÆÃgñáÐ V=d/D ƒCìX& 6/6 ZK̈yÅ8Ã
Œc*ÌY@*ìX8ÃÅYõÆnZ•¾eg^

ÅæŠàYCìX (Snellen's Chart)

»ZEw 'V' ¸‹wg]ÆnZôm,~ws
ZkÃAÆnZEwHY@*ìT 'd' ƒ@*ìZzgws

ÃA6,%!ÃZ•¾eg^Æ‚tè™wzs
'D' ¢aƒ@*ì²ws 6 Ã7,ðZc*Y@*ìX¬xîg6,tÃ,

ZkÃ,Å¶K0+„™@*ìTÃ,ÐZ¹ZkÃ7,−e34/õ XG
J

ªwzsÅ·g6,–ƒZ�ªCÙƒ@*ìX®Z™sÔzZãZzg
¢a6,8ìXpwg]ÆntÌ 6

!gBú
IE

wg]
¹Y@*ì�ZK̈yÅó{ÑözŠc*ÑpÐ„ìZ(Zkn
¹Y@*ìaèëe0+ZzgÎg`ÔM�y~Zyl*g}Zzg

KVÃÌŠNMh�XZzg8Zj\ÅæŠÐÂ«gŠÔ
iCÙ{Ô%õÔiiÔ-gßÔ#-Bð

EFFyZzgøIÃÌŠ¬YYìX
746 ƒÐŒÛd$ªi}Ð (Saturn) iR

éŠzgì&ëgzi 2,50,000 éŠzgìXe0+ëÐ
ŠÙ�c*Îg`)&Š9ç**u¿ì(i}Ð½ã

éŠzgƒäÆÌ̂Š3ðŠêìXÎg` 93,000,000

ÂZknŠ3ðŠêìYèz{&+Z]pŠgz×ìX1e0+
pŠÂgz×7pZk6,7,äzZàgzÝÅ¯6,Š3ðŠêìX
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ZÒ*g}pŠÃgz×™D�ZknAM�y~ÃÌ
MD�XZ¤/4ÑV$‰u¾z){~¡Óå EHÑV$ZEw

³¢aŠzgÐŠ¬YYìYèz{gzÝ 100 ƒCìZÐ
ìX

gzÝŠgZÝ',¹ïFñã�X~Z
ƒD�ZzgZÏzzÐÃð— (Wavelength) îwñ`

q¢aîwñ`ÆZ0+g� 400-800 …Š3ðŠîìX
q,MC�z{zZãŠ3ðŠî�&úc*V

¹Y@*ìXëT— (Variable Radiation) àk,
øg~M\VÆ (Photons) ¯I÷ ÃŠÙ�ZkÆ

J-í�ZzgŠh+»:L‘W�X (Recepter) §_2.ç LFH

wg]ÆnŠzg~ZzggzÝÅ]å IO]ÌZë�X
)Ä (186,287 Km) ³¢a°] 299,800 gzÝ

ð™CìX
iZ¤/™sƒÂŠzgÅq,zZãÃMC�p

cMßŠ{ƒÂŒÛd$Åq,Ì™sÃ7MC�XMßŠÏ
ÆZò[~ŠðwÔŠðZVÔ¤/Šz½gÔggZ]Æf¨Z]�áï
�Xyz*y~âÞÔŠc~cZâegƒYCì�
°ZªpÃÌæZì™ã7,CìXZyŠâVŠ‹Åqª

**Æ',Z',ƒ̂ìX (Visibility) ËÐ7æ{7˜V
ÜzÜÆnZEwƒäzZà*ÔR,uÔ»g,Ô
ŠzÃVÐå3zZáŠðNcÃMßŠ{™gì�'×h+”V
ÅÉðÆˆ6,Zà~MvÎäÐå3zZáŠðN
cÃMßŠ{„7ÉiÃ!*Ç$»åOg™Šï�X

Š®~qgzfs6ðZbZY»%“ƒ@*ì:
�eZðM‚àÐ�Æf¨Z] (1)  

Z;àgz»g0uVÐMgµ45ë
Y

GE»g0f¨Z] (2) 

**¶zXM‚à’ÐƒZ~**>f$fgZ] (3) 

Z
&Í-)45ÿ

GGEH»g0ÆfgZ]�ŠgZÝ»´ƒD�X (4) 

ZkÆ´z{cÅMßŠÏÆ‚B‚B²=ç NXZÔ™®Ìwg]6,
ZW,Z0+ZiƒD�X

Z¤/c™sZzg)MßŠ{ƒÂÃðZK̈yi}6,9Z
2.9 Âz{ (1.7 meter) Zõª 7Å5 ƒZzgZkÅZz‰Mð

³¢aÃŠNYìaèZkZz™ð6,ZkÆn 4.70 éc*
100 Zâ„Šzg~6,ìXpz„ZK̈yZq- (Horizon) Q¬

³¢aƒÏXR 35.7 ¢aÆfg6,9ZìÂQ¬ÅŠzg~
4.8 ÅzzÐR«g6,Q¬ (Curvature) i}Æqƒ

é„ƒ@*ìX 2.9 ³¢aª
é„ 12 d~LyZL˜iÐ%ŠzgÎÆ
�¬xîg 747 ŠNYìpƒZð˜iÐ¬x1ÓÚ˜i

50 éZz™ð6,Qh@*ìRi}6,sk**]Zzgà 6.66,
éJ-ŠAYMh�aèŒV—~ÐRi}»eyy
âú7ƒ@*X

ŒVZq-!*]ŠpÐ{à7�E[c*�áFÅ
M@¤/pZK̈yÅM\VÆ',Z',ƒC�XQÌegÐ

³¢aŠzgcÐ 3.2 MJkH¤!gƒC�XZzgz{ZLDgÃ
¶K:¯©8ìX
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Zq-Zzg!*]ÌY$¢zg~ì�Z#ZK̈y
aZƒ@*ìÂHZkÅwg]ÅuÌ¬xZK̈âVÜì?

Zq-iâ:åZ#zZ−+ZzgßvtB¸�
âZiZG{Š̂N7Y1|tì�aaZöÆz‰Ü

Ð„qzVÃŠNMh�¤/pZyÅŠ*Š®àƒCìYè
ZK»ï̂Z(g7 (Lens) aZöÆz‰ÜZ\V»°1
6,%67ƒ0*C�ZzgZÏ (Retina) ™@*ZzgÃÑ_5½0î IEG

zzÐqzVÅCzZã7ŠBbX2M\V»Í!Zkz‰Ü
ƒ@*ìTÐâZiG{îwZ‹ 73% Üs8c***gï‚,̂»

(Physiological Infantile Hypermetropia)

”V~ƒ@*ìXZzgZÏzzÐZâYÅŠzg~»ÌZˆk7
ZõÅŠzg~J-Å 15Ð8 ƒ@*XaZöÆâ̂iZG{^

qzVÃŠNYìc*-VÈB�ÍŠÐZKâVÅ̂zZã
ŠNYìX

gCgCaÅÃøuqzV»¬Ü̂™CìZzg
ƒÐââkz=wZkÆaâVÅ̂ƒCìXZkÆ
ẐkÅM@Cz({ah~dVc*ŠJg-V6,Õ@
�X

LLaZKM\VÃZk§bƒä”�
TÐZÒáyƒ@*ì�š6ìc*ÓCðÅ¶ÅzzÐ
M@)©àw•™ä@�ZzgzZ−+pszwZk~

2ƒYD�XŠgZÝCÙMçÆÍáÃZ‚~
Muscle ƒäÆab°ŠW]ƒD�&

ë��aZöÆz‰Ü!*ë E x t r in s i c  E ye )

7gnpZkÆ**gïƒä~½ã (Coherence) Zgno
egâ{”�ZÏaZÒM@Z0+gÅ§s�„YC�1
zZ−+ÃZkŸ~6,.y7ƒ**e34/õ XG

JYègCgCt
De$YCgSìX

Z#Ẑq-â{»ƒ@*ìÂ&ÅÅqzVÃ™s
ŠNYìZzgbâ{îJ-ŠÚÅ&¢AÁz/åƒYC

ìZzg‚B‚BËÌŠzg~ZzgXÌ�ZðƒZÐZL
[âVÅTyƒYCìXaZL[âVÃeð&+ïs
�XÑwg8-âiZG{”V».e$Ih+{g8-ƒ@*ìXeg

Å (Shades) â{ÅÍJ-î6,gùVZzgZkÆZ@
ÌTyƒä@ìX

‚wÅ/ÆaÃzV 2 â{Ð 6 ?Z˜b~
State of ÆZŠgY]Ð¦/gD�ZzgZkp~Ã

ë��MJ‚wÅ/îJ-!*Ç»ïƒYC�X Flux

Z¤/M\»^c*`/Å2ßVÆ_.dw7ÂËMçÆ
âCÙÐgZ‚™,X2y~M\VÅc*KãñgzO%n
ñ�ŠƒÂçÒÃMÇ{™ZNX

Zv¬\äg3âŠg~„aÃ@*gOZzggzÝÆ
�ÛtÅ™Š~ìXâñßŠÅ**ÓCðÅ&Ty�:

Z¤/QkÅM@CÙz‰ÜŠZ�Ô!*Nä̃�& (1)  

¹Y@*ìX  Nystagmus  

âVÅÍŠ~âVÆn}Ã7ŠN0*@*X (2)  

n}6,!gzÝeZ%6,ÃðgŠ¿7ƒ@*X (3)  
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é�gì�LLẑ_5Ïî G0;óóìXZK̈âVÅ§b
�áh+6,0+zVÃÌZkCð6,¢ìZzgz{ZÏÑÆn
ó]»™D�XZK̈y@*gõÆZ’ZðiâäÐ„
6,0+zVÅó]Ðôpƒg;ìZzg(,~ŠpÐ6,0+zV
ÆZkªZyÁ¿»x@{™g;ìXë��x-**ã
…ZgTäÌZkñçq6,̈gz„HåZzgZkÆ:©
~ñ�Šø»]ÃKÅÃÒÅ¶1W`ÌZk»−

+Bø
EI

�Z[ï7eX
ŒV6,0+zVÅó]Ðøg~%ZŠZy»uŠ̃´Ð
¤/x̃´Å§sZhY**ìÔ—~Ð−´̧V~WY**Ô
ñÌ¤/â~ÑwÐ†[c*ñÌuâ~†[ÐÑwÅ
§s6,zZi™Y**c*‚i«gÐ.ÅY+$c*ZkÆ',@
Ükã™**ìXZkÅz�{c*ø»]�ÌƒVZÚ¢zgì
�tó]ZyÆnÃZ+{qƒCìX

Š*½~½ãCÙoZzgCÙ8Šõ
EO~CÙ‚wÑÅV

gL(,}6,0+}Zq-ÐŠzu~(c*´º~ó]
™D�XZkÅ«zz�™~WCì**ñZ¬qÑ]Ð
Â_ZzgñZ¬qÑ]Å§sÜkã™**ìXYèz{6,0+}
�uŠW[zƒZ~i0+{7g{MhXz{Šg}ic*Š{¤/x”VÅ
§só]™YD�XŠzu~zzpgZuÅˆlƒ$ËìX
z{6,0+}�ºmnÆQ}ch}3D�c*gL
gLÄäzZáYâgzV6,¦/gZ™D�z{ZKZk
Ih+{pgZuÅ§sÜkã™YD�XYè6,0+}
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¤/ñV~Z&+}ZzgaŠï�XZknƒYì�Zy
Åó]ÐZk!*]»mÌƒZzgz{ÜsZL”VÅ
{§ÑwÐ†[ÅY+$ªÑàZzguŠ´̧VÐ¤/x
´̧V~WYDƒVX

ó]™äÅzzÃðÌƒÎZwtì�Wy6,0+zVÃ
ùØ¸ì�ZyÆEẐzgîs6,zZi»z‰ÜWŠHìX
í!tÂëY…„��ñÌÅp~6,6,0+}(,~!*‡°Ï
Æ‚Bó]™D�pŒVZq-ÎZwZzgaZƒ@*ì�
WyZ7tù¥xƒY@*ì�ñÌpsƒg;ìX6,0+zV
Æg‚›ZzgZyÅ¬ŠZ]zZîZg»_·™äzZáâCÙ+Ã
Zk!*]»7gZ¢ì�6,0+}ŠyÅîZª»Z0+Zi{ÎMh
�ZzgtCMh��“ŠygLc*(,}ƒD�aè
ñÌ¤/â~ŠyEƒYD�XÅ<å XEZtZyÆnó]
™äÆz‰Ü»4+Z�ág{ƒ@*ìX

6,0+zV~‰ºm¼zŠ¼Z+6ðgî!*]{g`

™D�X»m±ÉÐƒ@*ìXt¿ñÌ·g~
z̧q5+k,ƒ@*ìTÅ¯Y6,6,0+zVÃ±ÉÅ¢zg]Ck
ƒCìXOçz{¤/xñÌÆnÑwÐ†[Å§sgzZ:
ƒYD�X

ZºnŠyÅîZª~p~ÔpgZuÅºc*å!Zzg
±ÉÅ85Òï EEOGZ7CŠîì�Z[z{×¤/x´̧VÅ
§s−YNXZ%Zkó]Æ:©~ZzgÌ¹
ÐúZï»g�ÛâƒMh�ÎëZÌ™70*ñ�X

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

(Web Filter) zd$7  )`( X1

(EBCDI) )Š(Z~!Ïe~Wð X2

(Internet of things) )[(ZÚ,MWs
(Ÿ5¾æ
GEYE -3

 )Š( X4

)Š(Æ!Z*!Y!K! X5

(kb mb gb tb)             

WÏ»7¯ƒ@* (Processor) 6,ẑ )Š( X6

(Algol) ZÏw   )`( X7

 (Ist April 1976) (Apple) X)[(Z9 8

(Latin Language) )Š(ÑH X9

)Z³(ÎÔ¾&+Zzg&Òø F¶Ky  X 10   

(Shift Command & +)
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(75) ññññ
Z�ÛZŠäZsx 75 "3šï EGGLµU*6Æñµ6,æÜÆ /

JwHåX

DÙZgéĤåX 75 Z#èEEL�©äZKi0+Ï~ /

‚wÆÃ̂W@*ìX 75.81 V»ŠæZg*g{ /

Y~ƒZXZkz‰ÜZy 1921 ZºZÈîWW!*Š~»ZÙw /
‚w¶X 75 Å/

Zày»Wí1íªîh~ìTäZq-gzi{ /
ÎZŅ̃ZòqV~e.Þ»Z³ZiqÝHª

g4,¯ñZzgÎzHqÝXXZkät 1000

qV~qÝHåX 75 Z³Zi

75 ZK̈ã$+y~Zâl!ƒCì�ZkÐ½ã /

ñxÏCV¯ðY$Ë�X

é75 Zày»ÃðÌ£x‚7ÿL«gÐ /
Ðic*Š{ÃA6,zZµ7ìX

Y~Z#V»ŠæZg*g{ÃWc*ÂZk',k 1835 /
‚wˆ 75 �gZ%O'âguIíaZƒZZzg

Y~t*g{Šz!*g{ÃWc*ÂZÏ‘Zk» 1910 Z#
ZÙwƒŠHX

%,³¢a 75 f!',Þ»gKæ¹',ÞÅ/Ú /
ic*Š{ìX

ˆgCeä6,Š*»ª8zn,yÃL�Ñð /
Y~E̀ÏÅe-y»g7gcä�Ûz|# 1928 

eZ°¶X 75 Æn7HXZkÃLÅ7
))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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#ÐÎJ-

F„kQ~
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ge³em,wÔT»**xZkÆZXŠ™Š{Z”Ð
zZhìËZgDìwÆ 7&ÓÀ;g)é EXY¢zg]
Æ7ÃZ”ÅZXŠ6,#hƒZåXZyŠâVQ
Zz[ZL³[?åZzgem,w»pZ[Zq-Z(Z”
ZXŠ™**å�ßÍVÃZ,úÔ»ñVÐXá�

¼Š�-VZzg’Z<VÐmgnp¸Xz{eL
å�ßvZKZXŠ™Š{�~ÃZKœªÆnZEw
™Ã:�ZkÆik,!*gƒ™g{YNX

Z¤/p̀ð±»em,wck~l}»»x™ä
Y~ 1870 zZáZq-@*gq-zíÆyaZƒZåp

�ÛZ÷Zzg6,âÆŠgxykB¿uZ_Xem,wZzgZk
Æ{0+ZyÃo$+gƒ™)£[Z�VÅ§bßy

vƒ**7,ZXptßg]qªem,wÃ/½qÝ
™äÐ:gzumXz{ñà-Eg;`ŠHXz;VZk
äêïZb8-Zzg�~em,Z•ÅSà½qÝ
ÅX½ÐÃgrƒäÆˆz{Šz!*g{ck`ŠHX

em,w»}é@sZq-Z,Z”Åð0ŠH�Zk
Æiâä~ik,ZEw’Z<VÐic*Š{¤!gZzg
dwƒX’Z”~YgzVÃ¤‰Ü½™äzZà’
Ã>!*g™äzZàÏg~{gYfg=Ð½ÅYC
¶X}¤/x#4c*Z¼uZ3guXZkZ”~Zq-
Z&btÑðˆ�ZgïÃÏg~ŠZ½ÂxÆfg=½
ÅYCZkÆnZ”ƒZZzgZgïÆFÃŠªzZá
Yg~˜ö™@*XZ#˜c~ZŸ†ƒ@*ÂF»

Ÿñ8aþ³þ³^¨Œ ¤CÙµgÃgz¹

xZXŠZ] 100

eeeemmmm,,,,wwwwZZZZ””””
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ŠgzwZg]ZkuJ-(,|Y@*�t&+Z]pŠ>!*g
ƒY@*XWvŠ3äc*Ïg~¿»™ZgïÃ°äÆ
Ë!5¿.ç GEExÅ¢zg]7¶X
ge³em,wZ(Z”¯ä~»x[ÂƒŠHpZk»
ªŠ!*CWiâ›Z”ZkÅñ]»:L‘W‘Wg{ŠHXZ”
OŠHZzgem,w”h+iÂƒŠHXZq-Zzg4~ZkäZL
Z”~taZÅ�Á7Zgï?̂YåXZ’Z~em,w

äÎeå�ZkÃ¤‰ÜÃ%ÅgZÄc*³Zãl!ÐŠ~
YñXpZ�x»gz{Zq-Á7{x%)&em,wAw¹
ŠH(?tƒŠHXZkZ”Æ³~ic*Š{Ðic*Š{ßÍV»
ZLz‰ÜÆZ<V~C_ƒ**ÁÐÁƒŠHX

em,w»ª»x[Z”½ãZq-4J-`XZ#Zk
äZ”Å{ñV?‡10*1ÂZ&+7~~ZkÅÔ(,|̂
ZzgZkÅZq-(,~zzt¶�ZÐ¹(,Z¯c*YYåZzgZk
z‰ÜÆ¸\)ZM(Z”»£™̈Yå�ZyŠâV(,~(,~

�`D¸Xem,wZ”Šzu}ic*Š{F,Z<VÆ
£«~`**W‚yZzglåYèZk»ZgïÁµåZzg
%#Ö6,ÌÁyaW@*åX´z{Zi,ŠvZ<VÆ',@Zk
Ã¤/xƒäÆn¹Áz‰ÜÅ¢zg]¶Zzg:„ZMZ”
Å§bZÐ0*ãÅ¹(,~lZgŠg»g¶X

Y~¼™Zc*XZ¤/pZk 1892 em,wäZCZ”
ÇXp z‰ÜtI¹Âå�Zk»ZEwzWF,ƒYñ

¾qw¹Á²D~tZ+ZØV~ZEwƒäÎ
˜V‘~e-K¤‰ÜÆfg=Å¢zg]¶XˆZiZV¸

Ÿñ8aþ³þ³^¨Œ
No. 608,845.                 Patented Aug. 9, 1898                                              

R. DIESEL

Internal  Combustion Engine

Application Filed July  15, 1895

Patent drawing 1898, by  Rudolf

Diesel. U.S. Patent Office

YYYY1898 eeeemmmm,,,,wwwwZZZZ””””XXXX¼¼¼¼eeeeggggZZZZÓÓÓÓ
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Z”R,IzVÔR,ÃVÔqVd~˜izVÔgw}Z<VZzg
W$+zizV~ZEwHYäÎX

ŠgZÝem,wZ<VÅŠz9�ÔZq-I7zuc*
I‚¡N*U$ìT~Zq-$h4è FHEÅŠz¢1VÐ»g™ŠÏ»
Zq-‚¡åƒY@*ìXZkÃZ6guƒäZzgQ»x™ä
Æn˜öÅƒðƒZÅ¢zg]ƒCìXŠzu~N*U$¯g
Z7zuc*¯g‚¡Z”ÅìXZk~«eZîyZ7zuc*
ik,,¢[ƒZÃZ0+g¤ìZzgŠzu~¢[ªZ\Z7zu

0*î&+°ZõÆˆ[Ð
(Ÿ-B-ö
EE

FG
c*˜öƒC 500 ~ƒZ½ã

ìXZ7zuÅaK?Zgï»Zq-ÜAZ+B5¿.ç
E

EGHÆfg)

YZgeZmìXZgï>!*gƒY@*ìX>!*gZgïÐ
’»!~ÐaZƒäzZÑ;î$h4è FHEÃnÃ],8-c*
zgåZ7zuÆn¸]½™@*ìXZ†Z\Z7zuÃp

uVÃZhZ†zZßÆfg=!*CÙ{g`™Æ»g™ŠÏ»Zq-
‚¡å™@*ìXZ+B5½ï

E
EGHƒäzZáZgïÅlZgem,w

Z”Å¤‰ÜZzggëgÃNzw™CìXZk»mŠZ4ƒä
zZàƒZÅlZgÐ7ƒ@*T§buAZ”~ƒ@*

ìX
em,wZ”Z[Š*½~Zq-Î‚wÐic*Š{²DÐ

ik,ZEw�ZzguAÅ¤‰ÜÐ½zZáZ<VÐF
§bÐñe$j�X@*ëtZ”{ñVÐ0*u7�
tØgaZ™D�Zzg�™t{g`™D�z{ç**u
WßŠÏÃÀŠî�X

ge³em,wäZCVàgzt/½',ŒÛZgg3XZkä
åÃÒÅ�QçÑ}~ZC»Š£xqÝ™}X
Zk~uâtŠZgZ:Îa»hZyZk|ÐzZãƒ@*ì�
Z¤/pZKZXŠZ]Æfg)z{ÑÅV0*î&+i»â´0ŠHp
ZkäLZKuât»g~?Ã:g¿ZzgÚâà)]~

2g;X
ge³em,w»Z�x.e$Z‚uåXZkÅâàqª
’gó**&/ƒ̂X-g\~kBÆn’q-?z{
i',Š„¡÷~2g�ÎX!*syZkÅ¸]',ŠZ“

Y~z{Zb8-»ôö~Ñ•Æ 1913 �Z[Š}̂X
ngzŠ!*gZày~gZ]Æz‰Ü9~~™̂g;å�Ãð

�Zkä uZrgh}%z{¸T$ƒŠHXµªCÙHY@*ì
pŠÉ™àX

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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((((2 ����ZZZZ!!!!****]]]]::::))))ZZZZzzzzjjjjzzzzyyyyÃÃÃÃ̂̂̂̂,,,,����

¯Yg8-Å (a .1

! (c .2

Wx (b .3

rh+~Z:‡]ZzḡxÐµZâ (d .4

2,4,5,6,7 �Šw (c .5



  2019 Šcâx)Ô5Š‹ ‰^ñß‹ QgŠz 51

Zzjzy’‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ƒCìX .1

¯Yg8-Å (a

�}Yg8-Å (b

†g8-Å (c

"g8- (d

Zzjzy’Å1‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ƒCìX .2

pÎZg (a

**pÎZg (b

! (c

ÚÎäzZà (d

‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰’ÐZzjzy’»gƒCìX .3

;àgzX (a

Wx (b

**>zX (c

"5é EGRy (d

gzi'çO{i0+Ï~‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰"„~ÐZEw .4

™D�TÐZzjzyÅµÃvy(ìX
g»i~Zgï (a

� (b

ð (c

rh+~Z:‡]ZzḡxÐµZâ (d

‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰6,Ze„~ZzjzyµÃvyàä .5

zZàZâ�áï�X
    XZzzy 4 XZ4} 3 »g ACX2 XñR,!*a- 1)

XQ}âgŠzZ×V( 7 XWvuä»W! 6 Xgeµñ 5

1,2,3,4,5,6 �Šw (a

2,3,4,6,7 �Šw (b

2,4,5,6,7 �Šw (c

2,3,4,5,6,7 �Šw (d

6,ŠB( 50 )�Z!*]™

Ÿñ8aþ³þ³^¨Œ

(2) ZzjzyÃ̂,�

¦ZºZ)**0+l,(
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£ë�? (Green Dam) X¤/+e* 1 ÎZw
[XÛR,um, Z³Xe*em,Zí
ŠXZy~ÐÃð7 zd$7 `X

XWð!Z*»g7gcäñ�Š{ŠzgÆÛR,Âx~ 2 ÎZw
ZEwKYäzZáŠg`fs~ÐÃy‚Ãe¯c*å?

[Xƒ8BÃe Z³XZ}ZöÏWðWð
ŠXZ~!Ïe~Wð `X!*ez]Ãe
»HÈƒ@*ì? (I.O.T.) XWðXZzXK 3 zZw

[XZÚ,MWs
(Ÿ5¾æ
GEYE Z³XZÚZ,MWs8Ãx

`XZÐZWs8uzwŠXZy~ÐÃð7
Å´#ÖCNX Wifi XZy~Ð 4 ÎZw

@ [X Z³

     ŠX   `X

XŠg`fs~ÐÃyÏF,KM9ì? 5 ÎZw
Z³XZ*!Æ!K!Y!

[XZ*!K!Y!Æ!
`XÆ!!*V$K!Z*!
ŠXÆ!Z*!Y!K!

XŠg`fsZ)~ÐÃy‚ßì? 6 ÎZw
S™g~g*Å/ÚgKì Z³X

[Xg*ÅgëggzxÐ!ì
`XZ9ÆÃî&+g0*gìgz**®zZNW�
ŠX6,ẑWÏ»7¯ƒ@*

»xÆaÃyÏ (Mathematical) X
$4-�)41¹ÿ

GG
GH 7 ÎZw

É45½ð GE
Y

ó»ZEwƒ@*ì?
[X0*ñ Z³XÃ1w

+ + ŠXÏ `XZÏw
XZ6,s¯we}6,¾v»ªx¿~Wc*å? 8 ÎZw

[XZ9 Z³Wð!Z*
ŠXâMz‚Å `XZ&45ÿ

EH
G

XÛR,Z˜b¾i!*yÅì? 9 ÎZw
[X©] Z³X-**ã
ŠXÑH `X²!

XZ*ZöW6,|Ä~ËÌÚÃ(,Z™äÅ 10 ÎZw
ÃyÏ�ág¾̂&+ì?

[X¾&+WB  (+) Z³XÎ¾&+Zh&Òø F¶Ky
ŠXZy~ÐÃð7 (+) `XÎWBZh

6,ŠB( 46 )�Z!*]™                              

Ÿñ8aþ³þ³^¨Œ

ÛR,Ã̂,

·²ÔŠ‹
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™� *yóg *y Ñg{�
ZZZZŠŠŠŠZZZZggggCCCC™™™™::::

4 eZË·ZÅ6,zm, )ZŠZgt(  (x 300

4 eZË·ZÅ6,zm, ZŠZgt 301

4  ¦qæ)%jx( @*W,Z] 302

4 WwZ£uzg (x 303

4 ZŠZg{ ,,  304

4 !X-Z ,,  305

4  ZŠZg{  ,,  306

4  ¦qæ)%jx( ,,  307

4 ZŠZg{ZÅ.™<å XZ−´Z°g! 3k**) 308

4 ¦qæ)%jx( (x 309

4 ¦qæ)%jx( ,,  310

4 ZŠZg{ 5œ~»Ç**) 311

eeeeZZZZóóóó::::
5 ZöÔZöÔZ ÜNghŠ,�~äXX 300

16 ·-Š&×Å »â.ÞZÅx',Zñ¢] 2018 ‚w ,,

22 6,zWzà©g (1 )mX ZüîíÅ¤/-Ÿ¹g~ ,,

25 6,zWZDw[Z−+ ‚bÅF,¹ZzgâMz‰ ,,

28 œZâxZ−+f»ð B$Št ,,

5 ZöÔZöÔZ gẑ 301

10 6,zWZDw[Z−+ (1 )mX dZ̃q]ZzgW`Æ)b ,,

14 6,zWzà©g (2 )mX ZüîíÅ¤/-Ÿ¹g~ ,,

™� *yóg *y Ñg{�
17 ¦{ÃÒZûY ß+  ŒÛWy.z‚b ,,

22 6,zWZDw[Z−+ ‚bÅF,¹ZzgâMz‰ ,,

26 œZâxZ−+f»ð gg ,,

29 MYZ°9.è WEZ»g~ iâ:(,}ØtÐÍg;å ,,

33 eZË¬$+d W{!·-Š&×Å:gì ,,

5 ZöÔZöÔZ Wg¬:iCÙzV»!*Š�á{ 302

10 �Z^7g~ )Ä( 2019 ÎZŅ̃Zò‚wŠzg~].zw ,,

11 eZË̄ita ³̃]Z%Zn»¸W,´` ,,

16 ¦{Ã„*îGZûY (1 )mX ZzgZ¾»Ñ] ,,

19 6,zWZDw[Z−+ (2 )mX dZ̃q]ZzgW`Æ)b ,,

22 6,zWzà©g (3 )mX ZüîíÅ¤/-Ÿ¹g~ ,,

26  6,zWZDw[Z−+ öZbÅ¹ã ,,

29 œZâxZ−+f»ð •Š~gg ,,

5 ZöÔZöÔZ ĝ~ÁÜ!Šzg~].zwXX 303

9 �Z^7g~ )Ä( ˆg~ÁÜ ,,

11 ¦{Ã„*îGZûY (2 )mX ZzgZ¾»Ñ] ,,

16 ·g9.è WE0*�á âx)ZgŠz‚bÅæ‚!}.â] ,,

18 6,zWZDw[Z−+ (3 )mX dZ̃q]ZzgW`Æ)b ,,

9 Z£Z',¹Zp )Ä( zg®zd$Åß,‚D{ ,,

23 6,zWZDw[Z−+    (35 mX  )  Zg yz*yÆŠÃ¦Âx~öZb»™Š   ,,       

5 ZöÔZöÔZ ZÅ¹ÐöŠJ' 304

9 �Z^7g~ )Ä( ZÅ¹ÐöŠJ' ,,

2019 ]Þ;mÓ‹
D311 i^  300 E�Û^…å

Æp}»Z�ágt 2019 ZgŠzâx)‚b†g~@*Šc

9ziŠŠ~



™� *yóg *y Ñg{�
11 ¦{Ã„*îGZûY )]Æ!*z�Šgzi{gpp»¬ 304

16  6,zWzà©g (1 )mX »Ñ]Å™Å@*gõ ,,

19  6,zWZDw[Z−+ (3 )mX dZ̃q]ZzgW`Æ)b ,,

22 eZË!!gŸ{Ây »gzZÈ‚b:gzÝ»uZr ,,

25  ¦{ÃÒZûY (3 )mX ZzgZ¾»Ñ] ,,

30 �Z^7g~ )Ä( Wg¬ ,,

31 6,zWZDw[Z−+    (36 mX  )  Zg yz*yÆŠÃ¦Âx~öZb»™Š     ,,       

5 eZË·ZÅ6,zm, Jg~¡ 305

13 Z»gZ£cz° )Ä( �yÔ¬@-Ä«g 8 ,,

14 ¦{ÃÒZûY ZgŠzâx)‚bÆæ‚w ,,

21 eZË†ZUÒ ek– ,,

25 6,zWzà©g (2 )mX »Ñ]Å™Å@*gõ ,,

28 6,zW)w¾] 0*ãZzg¡ ,,

31  ¦{ÃÒZûY (4 )mX ZzgZ¾»Ñ] ,,

35 6,zWZDw[Z−+    (37 mX  )  Zg yz*yÆŠÃ¦Âx~öZb»™Š     ,,       

38 �Z^7g~ )Ä( ZCâjwZK¼A ,,

5 Ãgzt¤CÙ ‚bÅD+göÆ;CU 306

10 Z»gZ£cz° )Ä( �yÔ'̂×Šzg~ÆÜsŠy 12 ,,

11 eZË†ZUÒ fgZ/gCÃWzZiŠbXX ,,

15 ^gZûY o»g~:âj1CDÅZë¢zg] ,,

19 6,zWZDw[Z−+   (38 mX  ) i0+Ï ].h+‚³F,ª]Zzgøg~ ,,

21 6,zWzà©g (3 )mX »Ñ]Å™Å@*gõ ,,

24  ¦{ÃÒZûY )Wy~m( ZzgZ¾»Ñ] ,,

27 6,zW)w¾] Zv'ZzgZvæŠ ,,

5 eZË†ZUÒ ‚Åeg7-»ú 307

14 Ãgzt¤CÙ ¤̈DW\ZKëÆzg ,,

19 6,zW)w¾] 0*ã¾»ì? ,,

23 6,zWzà©g )Wy~m( »Ñ]Å™Å@*gõ ,,

26 6,zWZDw[Z−+   (39 mX  ) i0+Ï ].h+‚³F,ª]Zzgøg~ ,,

5 ZöÔZöÔZ ¡;] 308

™� *yóg *y Ñg{�
11 �Z^7g~ )Ä( ƒZZzizyZzgi} 308

12 eZË†ZUÒ ÃZzgÚÃ»g¤/ ,,

18 Ãgzt¤CÙ ½ÐgÉaZ™äÆ»g¤/§j ,,

23 6,zW)w¾] 0*ãÅtN‹? ù ,,

26 6,zWZDw[Z−+   (40 mX  ) ~ ].h+‚³F,ª]Zzgøg~f)ŠZg ,,

5 ZöÔZöÔZ �hzV»ŠgŠ 309

11 Ãgzt¤CÙ ”VÅF,šM~zZ−+»™ŠZg ,,

15 6,zWZDw[Z−+   (41 mX  ) ~ ].h+‚³F,ª]Zzgøg~f)ŠZg ,,

19 6,zW)w¾] ŠZ**0*ã ,,

22 �Z^7g~ )Ä( A-VÆ�h ,,

23 eZË̈Zv 85å EEE)Zi+iZgB( ,,

25 ·ZÜtZ°9.è WE «g~RÐZz™ð ,,

5 Y ¦{Ã„*îGZû _5é NEì¬ÅêL!*Ñ~Ãð6¤/å 310

12 6,zWZDw[Z−+ (42 mX  ) †I ,,

15 6,zW)w¾] ÀÃ#Ö™zÌ ,,

18 Ãgzt¤CÙ QZjwÔ(£g‡/XX ,,

23 �Z^7g~ )Ä( zN*ðÏ ,,

25 ·ZÜtZ°9.è WE «g~RÐZz™ð ,,

5 eZËœs¯x :YŠzð8 9 °æLc.çFMX́4ø MG 311

13 Ãgzt¤CÙ VàæZgkXXXIÆŠgìVwÆZ} ,,          

17 eZËZ/gæ{y ¸]»¦g ,,

21 6,zWZDw[Z−+ (43 mX  ) †I ,,

25 6,zW)w¾] ùƒ0*ãÆz‚b»ZOx ,,

‚‚‚‚bbbbÆÆÆÆÑÑÑÑggggzzzzVVVVÐÐÐÐ::::
31 ZÖ§ZW,    (3 )mX )ŸzZg**zw( 0VÅŒz] 300  

31  ,,    (4 )mX    ,,      ,,      ,,   301

31  ,,    (5 )mX    ,,      ,,      ,,   302

26  ,,    (6 )mX   ,,      ,,      ,,   303

34  ,,    (7 )mX   ,,      ,,      ,,   304

39  ,,    (8 )mX   ,,      ,,      ,,   305
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™� *yóg *y Ñg{�
30  ,,    (9 )mX   ,,      ,,      ,,   306

29  ,,    (10 )mX   ,,      ,,      ,,   307

29  ,,    (11 )mX   ,,      ,,      ,,   308

28 eZË·ZÅ6,zm, (1 )mX  Zi+k 311

7777ggggÄÄÄÄ::::
35 ‚iZÅ qDZÏÃ]zZXŠZ] 300

34  ,,    ,,      ,,      ,,   301

34  ,,    ,,      ,,      ,,   302

32  eZË¦·¤gt0+z~ 2019 gzŠZŠZgŠz‚b»ôö 303

39 ‚iZÅ qDZÏÃ]zZXŠZ] 304

42  ,,    ,,      ,,      ,,   305

33  ,,    ,,      ,,      ,,   306

34  ,,    ,,      ,,      ,,   307

32  ,,    ,,      ,,      ,,   308

27  ,,    ,,      ,,      ,,   309

24  ,,    ,,      ,,      ,,   310

33  ,,    ,,      ,,      ,,   311

÷÷÷÷ZZZZ____::::
37 eZËïZ°Ýœj (56 )mX Š*ñZsx~‚bz¥»²z` 300

41 eZËZ£{V ²1V»fzt”ÁD 301

30  ,,     (17 )mX Zzg›âVÅ}.â]  Ñ$k,~‚b»Zg» 302

35  ,,    (18 )mX     ,,      ,,      ,,   303

41  ,,    (19 )mX     ,,      ,,      ,,   304

44  ,,    (19 )mX     ,,      ,,      ,,   305

35  ,,    (20 )mX     ,,      ,,      ,,   306

34  ,,    (21 )mX     ,,      ,,      ,,   307

34  ,,    (22 )mX     ,,      ,,      ,,   308

29  ,,    (23 )mX     ,,      ,,      ,,   309

26  ,,    (24 )mX     ,,      ,,      ,,   310

35  ,,    (25 )mX     ,,      ,,      ,,   311

™� *yóg *y Ñg{�
ÑÑÑÑVVVV$$$$;;;;îîîîkkkk::::     

44 eZËZ/gæ{V (2 )mX Z»ðZzgeö     300

48 ¤CÙµgÃgz¹ 5–G ,,  

51 iZ@{q Š*~-Z]Å®ZŠXì? ,,

53 ·² ÛR,Ã̂, ,,

55 F„kQ~ (64 #ÐÎJ-)� ,,

44 eZËZ/gæ{V (3 )mX Z»ðZzgeö 301

48 ¤CÙµgÃgz¹ FãeZ&Ó4lç
JGEá ,,

51 iZ@{q ÃyÃyÐ)}iCÙYƒD�? ,,

53 ·² ÛR,Ã̂, ,,

55 F„kQ~ 65� ,,

40 eZËZ/gæ{V (4 )mX Z»ðZzgeö 302

43 Ãgzt¤CÙ ¬ŠZ]!yzCd$»‚ây ,,

49 ¤CÙµgÃgz¹ "Z ,,

53 iZ@{q HÅg{T0*ãÆ!*CÙi0+{g{$Ëì? ,,

54 F„kQ~ 66� ,,

55 ·² ÛR,Ã̂, ,,

38 eZËZ/gæ{V (5 )mX Z»ðZzgeö 303

41 Ãgzt¤CÙ ú7³!1ÜÂƒÃW@*ì ,,

47 ¤CÙµgÃgz¹ ‰.Þ7iæÄ ,,

50 iZ@{q 6,0+}XŠzgJ-ó]™Mh�? ,,

52 F„kQ~ 67� ,,

53 ·² ÛR,Ã̂, ,,

44 eZËZ/gæ{V (6 )mX Z»ðZzgeö 304

48 ¤CÙµgÃgz¹ sðá ,,

51 iZ@{q =g}ZLyz0+}¹V¹Vy™D�? ,,

53 F„kQ~ 68� ,,

54 ·² ÛR,Ã̂, ,,

48 eZËZ/gæ{V (7 )mX �Zzg)�lZg, 305

51 ¤CÙµgÃgz¹ ™ ,,
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™� *yóg *y Ñg{�
53 iZ@{q HR0+gŠN$Ëì? 305

54 F„kQ~ 69� ,,

55 ·² ÛR,Ã̂, ,,

38 eZËÒZÑsxÃgz¹ øg~ZK¹ãXøgZ− 306

44 eZËZ/gæ{V (8 )mX �Zzg)�lZg, ,,

48 ¤CÙµgÃgz¹ »ãzZÑÀ ,,

52 F„kQ~ 70� ,,

53 iZ@{q H6,0+}yi0+zVÅ±�? ,,

55 ·² ÛR,Ã̂, ,,

37 eZËÒZÑsxÃgz¹ øg~ZK¹ãXøgZŠâr 307

42 eZËZ/gæ{V (9 )mX �Zzg)�lZg, ,,

46 ¤CÙµgÃgz¹ Z•M ,,

50 F„kQ~ 71� ,,

51 iZ@{q H~wDCV ,,

53 ·² ÛR,Ã̂, ,,

36 eZËÒZÑsxÃgz¹ øg~ZK¹ãXøg~W@ 308

41 eZËZ/gæ{V (10 )mX �Zzg)�lZg, ,,

44 ¤CÙµgÃgz¹ ñ×L"Z ,,

47 F„kQ~ 72� ,,

48 iZ@{q 4-.n.ç
XGH ,,

50 ·² ÛR,Ã̂, ,,

32 eZËÒZÑsxÃgz¹ øg~ZK¹ãXøg}»y 309

37 eZËZ/gæ{V (11 )mX ¸]»¦g ,,

43 eZË†ZUÒ Âg{ ,,

47 ¤CÙµgÃgz¹ eZÑâ"3ï JGH ,,

50 F„kQ~ 73� ,,

52 iZ@{q Zg**
(Ÿ54fõ E

G
E

,,

54 ·² ÛR,Ã̂, ,,

29 eZËZ/gæ{V (12 )mX ¸]»¦g 310

33 eZËÒZÑsxÃgz¹ øg~ZK¹ãXøg~**u ,,

39 eZË†ZUÒ cÃ~ ,,

™� *yóg *y Ñg{�
43 ¤CÙµgÃgz¹ Â\ 310

47 F„kQ~ 74� ,,

49 iZ@{q ,V ,,

52 ¦ZºZ ZzizyÃ̂, ,,

55 ·² ÛR,Ã̂, ,,

38 eZËÒZÑsxÃgz¹ øg~ZK¹ãXøg~i!*y 311

42 eZË†ZUÒ uÃ ,,

45 iZ@{q 6,0+zVÅó] ,,

47 F„kQ~ 75� ,,

48 ¤CÙµgÃgz¹ em,wZ” ,,

51 ¦ZºZ ZzizyÃ̂, ,,

52 ·² ÛR,Ã̂, ,,

:::: ‚‚‚‚bbbbeeeeÖÖÖÖ~~~~
56 eZË·ZÅ6,zm, ‚beÖ~ 300

56 ,, ,, ,,   301

56 ,, ,, ,,   302

55 ,, ,, ,,   303

55 ,, ,, ,,   304

56 ,, ,, ,,   305

56 ,, ,, ,,   306

55 ,, ,, ,,   307

56 ,, ,, ,,   308

56 ,, ,, ,,   309

ggggŠŠŠŠ¿¿¿¿))))èèèèoooo((((::::    

56 †Z<ñð »gzZÈ‚bÅZ�á®)6,ZÖ§ìw 303

56 aZ£÷ ZÖ§Î 304

ööööZZZZyyyy))))ÂÂÂÂ1111VVVV6666,,,,ûûûû{{{{((((::::    

52 ÑgzZÈ‚b:eZË†ZUÒ–:eZË³m,¢
ZZZZ&&&&++++oooo::::    

 53 eZË9ziŠŠ~ »Z�ágt 2019 âx)‚b†g~@*Šc 311
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