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Z¤/Zkz‰ÜW\ÅÃzVÆ‚tŠzg~].zw»gN*c*
(,ZÃðeg^ìc*ËÂ[~W\Zk»x@{™gì
Â

~Zz6,Ðn (VA) 15 W\0*NÐ�¤/z\�
ñ�ŠìX (Arsenic) Š}�6,Zq-Ñk,KWg¬

ZzgZkÅiCÙ~ As W\ZÐZkÅ´#Ö
—Z?ØÐTyBÐXW\ZkÐ
ic*Š{ŒÛd$:YNÔZkÆ‚tÐ¦/g
YN:

'Šzg„Ð™Æsx!
pZ¤/W\eÆ;ðV6gƒ™

ZkÆŒÛd$YNÐÂz{W\»ZLw¼Zk§b™}Ç:
LLWîXXXXXWîV™WîXXXX~Y}å?¢zgWî
ÐXXXXXWyŠzg~].zw»_·™gìƒÔÎZŅ̃Zò‚Á
Šz§].zwogìƒXXXYV?XXXXZg}Zz�XXXXZVÂ
fgZZLWy~pw»Zq-Z¼zyXXXZzgÎ¶K:Zk‚b

6,a6,XXXóó
)ÐÔYzh+™xyÐmg]Æ‚B(X

pW\Šzg~].zw~ÈZk»½ÆèÅ
h
qVÐ!*Çps:3NZzgZC_·Yg~gOX;V

Z¤/W\SkÐWt‚tÅ±Zð±**„
eTƒÂW\Ã@Š÷Y**ƒÇ˜VÆ
0*ã~Wg¬Æ%·]ñ�ŠƒD
X
Zzgz{ßÍVÃ6,.y™DgT
Xp
W\Wg¬Ðr:„BÂ4ìXp
Z¤/W\äZkÐŠzŠz;B™äÅVy„

àìXÂ„:™,Ô~ƒV**W\Æ‚BÀ}e%
Æn!!

ŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwww~~~~WWWWgggg¬¬¬¬»»»»££££xxxx
z,¤/z\~g3ŠH 15 Šzg~].zw~Wg¬Ã

¤/z\ÌB@*ìXZk¤/z\~ VA ìXt¤/z\

J]ñrŠ8

Wg¬:iCÙzV»!*Š�á{

ZöÔZöÔZXZÃ!)'gZ»(

ÎZŅ̃Zò‚wŠzg~].zw
(International Year of

Periodic Table)

2019
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Wg¬Zz6,ÐnŠ}£x6,ìXtŠzg~].zw~
z,£x6,g3ŠHìX 15 Æa¸Šzg~!*NÐŠZN

Šg`ÅˆìÔ‚B„Zk»�CÙ~ As ŒVZkÅ´#Ö
z, 15 ÌŠc*ŠHìX 74.921 Zzg�CÙ~ziy 33 °Š

¤/z\~Wg¬Ã`gkZzgZ‹*ÆŠgxyzZµìX
a¸Šzg~t̀!54-êGEGZzg

_5Ò54-ê GGEGÆŠgxyg3ŠHìX

Wg¬**>zX¤/z\~�áïìXŠzg~].zw~
**>zX¤/z\¹ZÌg‚rìXZk¤/z\~ZnÆ
ŠgCÁÜXZŠJ'ÔŠJ]úZzgziãŠJ'�áï

XZk¤/z\~Zq-¡¦Kâjz*

Ì�áïìXZk¤/z\ÆÁÜ (Moscovium-Mc) 

Æ�CÙzVÆWy~pw~0*õZ¼zyƒD
X

**>zXÆÎZÓxÁÜ̂k
XZk¤/z\ÆÁÜÅ
Zz6,Ðn(,fYCìXZk¤/z\ (density) ÑÄ

ìX (Reactive) ~ÜsZq-KÃ`gk¬ï
B@* (King of Poison) Wg¬iCÙzV»!*Š�á

ìXZkÆ%·]ÌiCÙYƒD
XWg¬Ð»g
”{iCÙœ-VÐZEw~
XtŠJ]úFn*]
~0*c*Y@*ìXtn*]g3ƒC
XZy~ÐZq-

ì�pzg]igŠg8-ÅƒCìXŠgCîg Orpiment 

g8-»ƒ@* (Grey) 6,qÝƒäzZÑWg¬ÖZg{Ð~

ìXa;âgiCÙ~Wg¬Æ%·]ZEwGYD
X
Ã¢oZzg0*GZg (Lead) Šz§q¢~Wg¬Ãg

¯äÆnZEwHY@*ìXWg¬{ØK~̂~
0*ñYD (Allotrops) Ì0*c*Y@*ìXZkÆ&ëY


:
Ôt¹¬xnì (Grey) {Ð~ (1)

(Yellow) igŠ (2)

(Black) ({ (3)

J]ñrŠ8

WWWWgggg¬¬¬¬iiiiCCCCÙÙÙÙ
WWWWgggg¬¬¬¬»»»»����CCCCÙÙÙÙ
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WWWWgggg¬¬¬¬»»»»
&&&&CCCCÿÿÿÿLLLLzzzz̧̧̧̧qqqq
].h+Š*~LLWg¬óóZq-¬x**xìXiF̂RÆ0*ã

~Wg¬Æ%·]Åñ�ŠÏÅ (Ground Water) 

Šgc*ÄÐt¡»Zq-ZëX0™‚tWc*ìXtX
@Š÷Æc!yZâVZzg¸g]Æ¼´̧V~ic*Š{
6,.yÁìXZy´̧VÆÑÅVZ�ÛZŠWg¬ÅiCÙWßŠÏ
ÅiŠ~
XZy´̧V~ÅWÆ0*ã~Wg¬Å
ñ�ŠÏÅŠgc*ÄÐItKÜs6ŠZâV

Æ(Geologists) ZzgâCÙ+ZgM] (Chemists) 

Šgxy”gsåXp@*gõ6,Zq-ÃeZ%ÐØ¸ì�
ZK̈ãçÑ}ÆZZŠzZg~Wg¬äZëgzwZŠZH

ìXtÆZzgµŠzâV§bÆ£œÆnœ-VÐ
Zzg (Literature) ZEwƒ@*g;ìXZK̈ã@*gõÔZŠ[

),÷~Wg¬åñ�Šg;ìX
Wg¬Zq-Kì�Šg]~CÙ(0*c*Y@*ìXt
"âVÔi}Ô0*ãZzgƒZCÙ(ñ�ŠìXWg¬Ån*]

Sedimentary Zzg Metamorphic Zzg Ignous 

"âV~0*ðYC
XZgè6ŠZâV
Æ_.Wg¬»Zë%“Wg¬ (Geochemists)

;àgz‚àì�oƒâjwY6,Wg¬Ïà~
psƒY@*ìYV�z{nQÆn¹gÉg‚r

Orpiment ìXÅ<å XEZƒÐ¬»gƒäzZÑny
ìXìg¬ÏànyÆ»g1V»¿i} (As2S3) 

ÅRÆ0*ã~Wg¬ÅËq»f)ŠZgìXt¿Wx
zZáqÑ]~Z�x0*@* (Anaerobic) Å)ñ�ŠÏ

ìX
 WWWWgggg¬¬¬¬ÅÅÅÅŠŠŠŠggggcccc****ÄÄÄÄ

Wg¬Ån*]»DŠ*iâäÐìXZgTä
**òny»f™ (sandrach) a¶œ~tx~�gZu

Hì)�ŠgZÝWg¬±ZðÏàì(X«œ~{~
äÒyH��gZuÎäZzge0+~Å»âV Plini ~

~0*c*Y@*ìXŠHgƒ,œ~ÆWDWDWg¬Å
n*]Å&9©¬x6,WNÔCÔigŠZzgucXt
ÐV6ðZ±gÐWg¬9zÏà
Î

z,œ~ 13 Æ**xÐY**Y@*ìX Arsenopyrites 

J-tØ7å�Wg¬Zq-KìX̀ðçÒZzg¬Ý
z,œ~~ŠJC 13 äAlbertus Mangus Š+

Wg¬Šgc*ÄÅpZkÆŠ*zm,~ÞŠÂV
Ã)zZãZzgãŒÛZgŠc*ŠHX (Documentations) 

(Pharmacologist) ~̀ðçÒZzg6¤/ 1641 

äzŸs#Æ‚BCc*� Johann Schroder 

J]ñrŠ8

ŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwww~~~~WWWWgggg¬¬¬¬



Wg¬R,ZðW‚àÅegÃwÆ‚BAs
35 ™ä6,ŠJCWg¬qÝƒ@*ì (Reduction) 

äÌ Nikolas Lemery ‚w�̂ÛZú6ŠZV
x@{H�Wg¬R,ZðW‚àÃ™0Zzg7N*lÆ‚B

z,œ~Æ 18 ¤/x™ä6,ŠJCWg¬qÝƒ@*ìX
WDWDWg¬Æic*ŠNpZm¥x™n‰ZzgZÐ4
ŠJ])ŠJ]ú(Æîg6,Ù|#™1ŠHX
WWWWgggg¬¬¬¬ÅÅÅÅiiiiCCCCÙÙÙÙ5555++++kkkk,,,,~~~~

Wg¬¬@
rŠ

÷6,iCÙ5+k,~Ænà]g‚rìXt
‡ŒV»Ih+{iCÙìXtZLDgÆŠwÔ[Z¡IYÔ½Zð
**àÔ®Zzg¤/ŠzV6,ZW,Z0+Ziƒ@*ìXWg¬u¤yiZ

ªãÆZÐÆîg6,ÌZW,Z0+Zi (Carcinogen) 

ƒ@*ìXZkÅi',Š„iCÙ5+k,~Å{¤ÃŠÙƒñ
ZkÆF%·]»g™n‰�6ðÏgÆîg6,
ZEwGYD
}eZð$4-£ÿ GGWg¬³gZàX«kB

xÆŠzgZyWg¬Æ%·]�gÏgZEwG
‰XZk˜7-ç}Æ7Ã

Å (Antidote) Wg¬ÆF,c*t
B r i t i s h ˆlÑzqƒðZzg

‰F,c*t»g™n anti- /evisite 

‰X
%%%%}}}}____ZZZZ{{{{ÌÌÌÌggggÎÎÎÎZZZZ××××VVVV
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Wg¬Š*iâäÐiCÙÆîg6,

tx~ZgTäWg¬»f™ 340 X ZEwHY@*g;ì
The z,œ~Æ 16 ñwVÆ‡LÞÆîg6,HìX
~Chinese Encyclopedia of Medicine 

1900 Wg¬ÃQZâgZzga;âgiCÙÆîg6,ÒyHŠHì
(Beer) ~ZÖÆ´º]d�á],~ÑZ[ÅZq-nU

~Wg¬Åñ�ŠÏ0*ðˆTÅzzÐZkÆÅWzZßV
~c~9wEgzS-´â]0*ðIX@*gõÆ,]~
Ò]ÐZk!*]ÆØZ@ñ�Š
�ZÒ(ÏOWg¬
»ZEw™ÆG‰XZkÅZq-úc*VVw�ÛZ÷Æ
!*Š�á{zA1**0*g^»OìXZÐ†!Z"5Õä GH†ÆÂd

Æbk,}~Ô˜Vz{°zmÅi0+Ï¦/Zgg;åÔWg¬
Š}™OHŠHXŠ*',¤6~Wg¬ÅËqzZà’V
)ñxoV(Ãgz×™ÆßÍVÃŠäiCÙpgŠã

Æfg)OHY@*åX (Slow-Poisoning) 

WWWWgggg¬¬¬¬ÆÆÆÆ]]]]....hhhh++++ZZZZEEEEÑÑÑÑ]]]]
¦/gDz‰ÜÆ‚B‚B‚0ZâVäWg¬Æ

Zzg DDT Ðá™ 1860 ÆpZmŠgc*Ä™nX
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Šzu}**xC�Z]¿%·]Å»g~~Wg¬»
ZEwHŠHXWg¬Ð¶�Z]¿ÆZEwÐ
i}ÅWßŠÏÃâ^HŠHZzgúZxäigZ®)~ZkÆ

(Weeds) ZEwÅ#¿ÅX@*ëigZ®)~Äh°h
ÃNzw™äÆnWg¬Æ%·]}ñâÎe*

z){ZEwGYD ( M S M A )  
$4-£ÿ GGWgÎ,M

¯ä (Alloys) 
XŠJCWg¬ÃgZzg@*ÆÆ‘o
~ZEwHY@*ìXZ¼z7-Z&+7~~Wg¬(,}

Å»g~~ÌWg¬ LED eä6,ZEwHY@*ìX
ZEwHY@*ìX

WWWWgggg¬¬¬¬ƒƒƒƒññññ³³³³~~~~
ƒñ³§T´`~Wg¬Ã¹ZÌŠ~ˆ

(Remedies) ìXZÐZ•ðÁZg‚i~ZŠzZÇV
~ZEwHY@*ìX;aÅyZ!Ô½ZðiCÙWßŠÏÔ’Æ

ZzgZfŠÏ (Anxiety) Ô„q~ Insomnia )b}
z){Æ´`~Wg¬ÅZW,5+k,~ (Depression) 

!hÐê N‡ìX

iiiiCCCCÙÙÙÙzzzzVVVV»»»»÷÷÷÷{{{{????
Wg¬Z¤/piCÙzV»!*Š�á{ìÔiCÙzVÆ÷{»

z�ŠÌZkŠ*~0*c*Y@*ìXÄZY&LLiCÙGóóÆ**xÐ
ñÎx™D
XOç%iZØt©~äZÏÄZyªLLiCÙ

GóóÐZq-!54-ö
IEI"™Š~ìXWg¬ÂZq-ÐZq-Å

_“ÔÆZßwÆ�¦ñ¦ñZLDgÅYyá
©8ìÔpiCÙGÆ‚BZq-¤tÌì�:

iCÙŠï
Zzgë
�ÁCƒÇ
~�¥ƒVÂë�%@*Ì7
~�%@*ƒVÂë
��ƒÇ!

Wg¬ZzgŠzu}iCÙzVÆF,c*tÂŠgc*Ä™n
‰piCÙG»F,c*tZÌJ-Šgc*Ä7ƒZZzg:@*ªx
ª#ÖŠgc*ÄƒÇX

iCÙGÆWÐ}Ì"'zÑegì:
G»iCÙ81Ãy"
Z[}ÌHŠzZŠ}Ç!
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J]ñrþ³Š8

ÎZŅ̃Zò

Y2019 ‚wŠzg~7åEMzw

�Z^7g~

’!»g**)ìtÔ"Vw ßWc*ÁÜÆ7åEMzw»‚w
»pZ[ * ìZuÔgzkÆ6ŠZV |~tŠzg~].zw»[

ƒNŠzgZK6,.*V t].zw™}aZW‚*V
Z¹{:{:gì!*.$™ ÁÜÃ].zwgÇY.$™
ÁÜÆ].zwÐfe
»x iâä~ZIyŠðz�áx
˜VZyÐƒ@*g;n ÁÜt‚g}
"uÆ
˜VZyÆ**ñVÅâÑ8/õ EMF ZŠOt&Ñõ

GNZŠOz{#/õ EMF

ÒVZyÁÜ»ªZy±è NE =pÒV
Ô=ZyÆ±è
YNE

iâäÑZyÅŠgc*Ä~ ].Zz2~Ô»Š‚|#~
ÁÜtZz™sgO7åENZ ].ZCÙ«ÐÔ}.ZÅ«
t‚bÆÌ™Ø
p[ tZz™½Šg]Æ`
p[
�
‰Zz™s~$zâ{ tKCìÂz{ì({
}.ZÅìt$!*ã»[ ÁÜ
tŠZ*ã»[

gzÏ6ŠZV:�µ *
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|]Z1CÙk,{ñÐgzZe$ì�~ä|]·~VÃ
�ÛâD‹ì�Zy»áŠZâV~Sñ]ÆCÙFg~»

 ´`ìZzgt»áŠZäØ2
X)gg~Ô›ÔZ0âz(
Ã§]~èÃgì�Ñ~VpŠÌ?¢zgc*]
Æa³̃»ZEw™D¸XW\~VZÐßÆÑ"$
Æ‚Bâl�ÛâD¸X

‚g~Š*~Zy»áŠZâVÃZ**ñVÐY**Y@*
ìXZyœVÃ²!~80îEGZšŠZYÔÃgÏ~Ø2ÔZhc*ZzgXà

Ô(Small Fennel) ~»Ñik,{ÔZôm,~~Z	w¢45ÿ
E

GE

(Black Ô�Yð (Nigella Seeds) **+CÕä
J

Ee
ÔZgŠzZzgy~~³̃Zzgy*ãÑwæ¹ Cumin)

i!*âV~•GÞ¹Y@*ìX80îEGZšŠZY»f™œ/ZuÆ**x
ÐHŠHìXW-gzh+uÂ1V~ZyŠZâVÃóó™×ik,uLL
»**xŠc*ŠHìX

ZzgeZõÃgZðŠzkZK (Hippocrates) •Zo
**xŠc*ìX² Melathion >]~80îEGZšŠZYÃ

¹ìX GITH äZÐ Pliny

³̃Ã-VÂ3ä~pÒÆîg6,ZEwHY@*ì
p].h+‚³ïÆZ±gÐZyŠZâV~"C{?

¯ZZ+ñ�Š
X
 |]¬ÈñÐgzZe$ì�gÎwZv~Vä�Ûâc*:

óó?ZLZz6,Zy»áŠZâVÃÑix™ß�Zy~ñ]Æ´z{
CÙFg~ÐËìX

þþþþþþ âˆ:

³̃Æ!*g}~Zq-uu~Y,̂{BÂØ¸ì�
Zk»m¬Ým@*]~7ŠzVÆ{0+Zy

ÐìXZkÅZÝYñ (Renunculaceae ) 

v¢aZz™ƒ@*ìXu 45 aZögzxìXt7ŠZ½ã
i}yz*y~Zk7Š}Å»“º[Ôø^6,Š÷
ZzgW‚x~ƒCìXZkÆí{Ð~CÙ}g8-Æ
ƒD
��Šzc*&”V~ËƒD
XYw¾V

Cg8-ÆZzg@*gzVÅ̂ÆƒD
XZkÆ�@ä

J]ñrþ³Š8

³̃]Z%Zn»!íW,´`

eZË¯itaÔŠ‹



 Zzg({g8-ÆƒD
XX»'×{ŠZzg1!ƒCìX
ZÝ³̃ÅTytì�ZyœVÃZ¤/C»½~
�™g3YñÂ»½6,=ƒðÆŠ™/õEOµYD
X

³³³³̃̃̃̃ÅÅÅÅ§§§§»»»»CCCC6666ððððFFFF,,,,IIII   (1)

(BIO CHEMICAL COMPOSITION)   

20.85 % (PROTEIN) 6,z”
38.2 % (LIPIDS) =ƒð
4.64 % (MOISTURE)&
4.37 % (ASH) gZÄ
7.94 % (CRUDE FIBER) g6

37.94 % »g1;àgf$
(CARBOHIDRATE)

                          

þþþþþþþþ Zë)m@*CÁÜ:
Îe*Ô7N*ôÔÃ`gkÔW],yÔi7-Ô»6,ÔyÔ      

!5½54o-ê
G
YEGIGZzg!5½2.ç G

YEGE0*ñYD
X
þþþþþþþþ ³̃ÆÕ@~ñ�Š%ZzgZyÅlZg:

1.5 % (VOLATILE OIL) �ÛZg~%
37.5 %   (NON VOLATILE OIL) )�ÛZg~%

ZzgZyƒÆ´z{Zq-Š�CÙ&½5Ó4è
EYGGE

(GUMS) ÔgZB (TANNIN) Ô"54è
HGEE (NIGELLINE)

Ô(SAPONIN) Ô‚72 (GLUCOSE) ñZŠÄA.0îGÔ‰Ãi

z){Ì (AMINO ACID) m@*Cq!zõ EZzgZ�Ze
0*ñYD
X

þþþþþþþþ 	g%·]:
r#7Ó43ïGGG

�ZglØ2
8y³ô
þþþþþþþ æ]ZEw:

³̃ÆÕ@Å̧]‚]',kJ-gSìXZkÆˆ
Zk~z{?ZW,!*C7gLX

þþþþþþþþ 
:
µ2.çGGZÔ&4hÒð EE`Zzg»”

þþþþþþþþ $+w:
iìy»Í0+Ô�Zg�áŠuPZzgZÞy

þþþþþþþ '×Z`:
'×Z`ÆZ±gÐ³̃Šzu}Šgz~¤/xÈìX

þþþþþþþ Zdw:
³̃Ûzãîg6,YàZzgYf[pyìX
ZkÃÎØÐgî!*]Šâ“0î E

G**uÅ§s_.[ƒC

X

Z0+gzãîg6,îäÐ!3©ï EEI•
Zzg…gc*b ( E X P E C T O R A N T )  

&òG|™CìX (CARMINATIVE) 

k~n{
‡LÞ™x_

(EMMENOGOGUE) æg¬
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#ZÝÔk~Z¡[
(ANTI SEPTIC) âú,-$

þþþþþþþ ñZµZEw:

-VÂ³̃ÆZEwÆ¹ñZµ
XpŒV¼
ñZµ6,Ëc*oƒZŠztÆ_Z{ZEwÒyHYg;ìX

þþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþþ XXXXZZZZ%%%%ZZZZnnnnççççzzzzVVVV::::::::  1

Zq-”eñÆek¨~MŠJ>gzµ
³̃5™ZEw™**ÃZ+{qìX

ØØØØ¤¤¤¤////))))ffffcccc****$$$$ŒŒŒŒ4444øøøø EEEEGGGG((((
5 ¶Æ�»́Åa)MŠJMŠJ>(5™ðz�áx

¢}gzµ³̃Æ_Z{̀s~5™8BXZkÆ‚B
CÙŠ}Šy™Y»0*ãZq-”ŒX

þþþþþþþþþþþþþþþþþþþþ(OLIGO URIO) : %%%%OOOO[[[[ÅÅÅÅ¶¶¶¶
¤/Zx(ÔZq-†k 30 hÆ–Æ!*w)

0*ã~�lŠ}™YyBZzgZk4¤/x²t~ŠkŠk
¢}gzµiìyZzggzµ³̃5™öNX

%%%%OOOO[[[[ÅÅÅÅ¡¡¡¡
:þþþþþþþþþþþþþþþþþþþþ(BURNING MICTURITION) 

Zq-0*ƒŠzŠ|ÔZq-0*ƒ0*ãÔZq->ßZzgŠk
¢}gzµ³̃5™ÅWÐ¯g~îg6,%O[ÅÎil~
ÃZ+{ƒ@*ìX

:þþþþþþþþþþþþþþþþþþþþþþþþ(KIDNEY PAINS) zzzzUUUUZZZZ****
Zq-†kp[Z«ƒñ0*ã~Zq->ß

5™¹ic*Š{�lŠ,XZk~Šk¢}gzµ³̃5™

%!ÃöNXt̄¤/Š}ÆŠgŠZzgÎil~¹**«
ìX

þþþþþþþþ ¤¤¤¤////ŠŠŠŠ}}}}zzzzVVVV::::ÅÅÅÅßßßßcccc****VVVV::::
³̃egâ�áÔß~5™ZEw™Z**ê[ìX!*g!*g

%O[�ZÒzgx¼{è~~M@*ìZkÃÎDz‰ÜMŠJ>
Š¶Ð%n~¹MgZxMìX

þþþþþþþþþþþþþþþþ ZZZZ%%%%ZZZZnnnnggggtttt::::  -2 

þþþþZk%n~Zq-ª#ÔMŠJ>³̃»%Zzg  ŠŠŠŠ))))::::
Zq->{Øâ5™JgZzgŒ6,â×™äÐMgZxMì
XZkÆ‚BMŠJ>³̃»%ZzgŠz?ß5™öäÐ
%!Ã¾e$QìX

þþþþþþþþþþþþþþþþþþþþ ggggZZZZŠŠŠŠqqqqœœœœgggg::::
gZŠqœgÃiZb™äÆa³̃»`s¯™î**
¹ZÌ»qïìX

þþþþþþþþþþþþþþþþþþþþþþþþ 4444,,,,!!!!zzzziiii»»»»xxxx::::
³̃ÆÕ@ÃÈy™!*gq-5BZzggzµiìy~

5™ZkÆ&c*eg¢}z9z9ÐŠzâV**u~
]NXZki»x~T~{]¥MCì¹ÃZ+{
(ìX
Zq-”¤/x0*ã~Zq->ßÔMŠJ>³̃»%5™
ð.gìZzggZ]Ã3äÆˆZEw™**¹ZÃŠe$»
qïìX

þþþþþþþþþþþþþþþþþþþþþþþþ 3333́´́́ZZZZzzzzgggg••••::::
Zq-Â!Ã^™0*ƒ½0*ã~�l (LINSEED) Z©
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Š,XZ#0*ãMŠJg{YñÂYyBXZk~MŠJ>³̃
»%ZzgŠz?ß5™%!ÃöNXtF,I3´Zzg•
Æ¬g2~¹**«ìX

þþþþþþþþþþþþþþþþþþþþþþþþ XXXXZZZZ%%%%ZZZZnnnn¢¢¢¢:::: 3

¢ÆYh}Ô;VZzgŠZrŠ¾V6,gZ]ÃÎD
z‰Ü³̃»%ÎNXÆU*"$ƒZìX

þþþþ³̃ÃËc*oƒZŠztÆ_Z{u�~  Ãh|Ô',m:  

5™',mÔ¿ZzgV'ÎV6,ÎNX
¤/Zxm~Æí 50/50 ³̃Ô!*`Ôr#Z°�áŠ

B{~Šk4J-Q!*w™Yy 900 ¤/ZxÔu� 10 

BXZk~gzµ³̃5™MW,{(6,ÎNX‚y�áYZv
ÃZ+{ƒÇX

³̃!*)Zzg‹YVëziyá™̀s¯™ðÔŠzP
Zzg�áxÃ0*ãc*Ñ"$§c*²tŸZWÆ_Z{Û>¢8
%n~Z•ðÆZzgê[U*"$ƒZìX

þþþþþ³̃»%!*wpg{Æaœj  !*wpg{Zzgm6:
¤/Zx 20 ìX!ið OVZzg$+yÆLÞÅZ‚ÛZöÃgzÂìX

¤/Zxu�~ 60 ¤/Zxm~Æ̀sÃ 20 gzµ³̃Zzg
=™mÅ(6,Zh§bÎNXZq-‚ˆuÃŠðBX
!*wpg{ÅDe$ŠzgƒYCìX

:þþþþþþþþþþþþþþþþþþþþ(Fungus) íííí0000++++~~~~
³̃',v¦Ôr#Z°�áŠÔ‹VÔ¶ŠZäZzgmè,

4�lŠ,X 10 ëziy5™bkH{{Øu�Zùg~~
QZk~³̃»%5™MW,{(6,Zh§bÎNX¹

¢}ðÔ 50 Ð25 œjìX2Zk��á0+}Æ

 ŠzPZzg�áxZEw™Z**.e$ÆìX
þþþþþþþþþþþþþþþþ ZZZZ%%%%ZZZZnnnnnnnn{{{{zzzzZZZZççççYYYY::::  -4 

	g©e$ì�óó"—Îä»âZ!3NXZ¤/
n{Šg„7ÂÎ**"»gìXYèÂxÇÆŠg„:
ƒäÅzzÐ½Z»Ç**³ƒY@*ìXpZ{X„�{Zzg
Zh½Z»ZEwHYñX

þþþþþ TTTT))))¯̄̄̄ZZZZtttt((((::::
œLZ−+ä–ì�³̃T»4+´`ìX

T~³̃»`sYbÆ‚BŠ¶Ð¹¢ZÃ‘ƒ@*
ìXZkÆ‚Bß»ZEwÌ**«U*"$ƒZìX

³̃»`s&âæ̃~5™"äÐTÈƒ
YCìX

n}Å¤/Zã:þþþþn}Å¤/ZãZzgÏ_Æa³̃
âÚ 6 ÈÔ7ŠÜZzgKŠgZi»`s¯™ˆ½}Ð

ZEw™Z**¹ÆìXtF,Ió~âŠ{Ã{g`™CìX
2n{Ã̧]#ìX

:þþþþþþþþþþþþþþþþ(Jaundice) kkkk,,,,‡‡‡‡yyyy   -5 

³̃ÆÕ@5™ŠzŠ|~5™ÅWÐk,‡y~ÃZ+{
ƒ@*ìX

³³³³̃̃̃̃ÆÆÆÆŠŠŠŠvvvvZZZZEEEEwwww::::þþþþþþþþþþþþþþþþþþþþþþþþþþþþ
ZkÆZŸ°¯ZZ+~ŠzŠ|Ô¬Zzg%O[ÃÅÆÑ**
�áïìX

Zzg (Facial Palsy) ³̃ÆÚZEwÐÁ{
ÃÒÆZW,Z]iZbƒYD
X

Zk»��á0+{¯™ÅWÐ1Z§~‡}»ƒYD

J]ñrþ³Š8
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X
³̃Ãu�~å™¼Š!*ǵ™äÐzhðVÅ

ÎilZzgŠZÕV»ŠgŠY@*gLìX
(Cataract) ³̃Ã5™M\V~eZ%Ðñ»

Z¤/Z’Zð%µ~ƒÂÇƒY@*ìX
iìyÆ%~³̃ÃZ!*w™ÔYy™Zk%Æ
¢}»y~eZ%ÐZkÅÎil»ƒYCìX

ZÐ.gìgzµiìyÆ‚B3c*YñÂn}Å
göuqâbƒYCìX

u�Zzg5',ÅÇ~Æ',ZŠ{Æ‚B³̃ÃZ!*w™
ŠZÕV6,ÎäÐŠgŠY@*gLìX

³̃ÆŠðNÐiCÙYQ}¸vYD
X
³̃Ã5™gzµ

9)45Ðö
FEGc*gzµm~~5™HàÆ

i¿V6,u�ÐŠðäÆˆ5YñÂinqïƒYD

X

¬xîg6,r’ZzgZeg~�gpÒZzg!~Æa
ZEwƒ@*ìX

Z¤/!*wCƒgìƒVÂ¦~5™ÎäÐ!*w
¢oZzg({ƒYD
X

¢}ðz�áx4¤/xŠzŠ|c* 15 Ð5 gzµ³̃Æ
eñ~5™P‹ÅWÐÃÒÔÁ{Ô�hzVÆŠgŠZzg
Z¡!$zg~~MgZxMìX

6�³̃æg¬ìZzgZk»��á0+{%Š{<Ã{g`
™ä~æŠ™@*ìXÅ<å XEZqnúgÂVÃ³̃»ZEwË

Éc*pÆtgzVÐ„™**e’X
³̃Ãu�~=™È™Æ5BXQZk`sÃ

ŠzâÚÚ&ŠâVJ-ZEw™,Xt̄ÈÆ»L

ÆiCÙÃiZb™ä~**«ìXœLZ−+äZkÅlZg
Zq-â˜ÐŠzâè̃ìX

¡zi0+ÏÆÓxUƒV»Y,̂{heÆˆtIß
7ƒÇ�t»áŠZäµâqZK̈yÆa6Åw
gnp
XZ¤/ëZ7<Lt~~VÅcz~™DƒñZK
i0+7V~�áï™,Â¹ÏŠh+{z**Šh+{Z%ZnÐË0*

Mh
X

J]ñrþ³Š8



£x„ìe$ø
JI

LiâyzkV
£xf™ì4ygëEOZÑ‘Ðö W

¡]»‚³Z0+Zi~_·zx@{™äzZá�ÛŠÅ
wZq-Z,ß5:

+Bø
G
EOÆqï¿Åì��„Š]Æ

~˜ " Õgzò " ¿~ẑsƒXOçÑ†ZÔ

�:

=»zntì�Zk»¾wZK̈yÃâzgZñ= "

›ëÅ§sgÉð™}ZK̈ã=(.çEELw°Š7ÉZq-
X" uZñugZ{ì

}.Z6,ZZyÜs[z‚³ãCŠzVÐaZ7ƒY
gzqãzZgŠZ]zx@Z]ÆZ·ZuÐaZ ' É»ÑCD

ƒ@*ìXªf‚Å[äâœe$ÅŠ*ðÂ™àìp„
ÅZKZq-WiZŠwì�Yæ‚•7ÉtCÙ9Zg»ð
oiwÐ¦/gCƒð�{Ð�{F,¦gZ]zZDwZ(g™C
¬YCìXZzgŠ*ñz�Š»Zg»„ÆZg»ÐzZhìX

˜È@*i{ÅZ°§@*i{Ðì%Š
�!zßDÐƒD7˜VaZ

Zg�á›!*§¬Åö Wì:

(47 )Îg>ZÉåDg"ìGWG:

LLW	yÃëäZLizgÐ¯c*ìÔZzgë  F,À:

ZÐzW™Æ;D
Xóó
"Reconstruction of  ´)ZDwZKÂ[

~˜
�: religious thoughts in Islam

"God can not be conceived as

infinite in  the  sense of  spatial 

inf inity. Temporal  and  spatial 

infinities are notabsolute".

ÃkãÑpÐ: (Infinity) ª}.ZÅÑpÐ:
ÆsV~7ŒYYìXZk (Spatial Infinity)
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»ÈtƒZ��¼ÌkãzÚ…Šg7
tîZzg
Ç7Ép8,k,
YèTy»{ÛTy~CÙŠxZŸ†™g;
ìX

ŠâŠxî;ñ@*i{gm,Š
àßg]ŒÛZ§i0+Ï–
Zq-ßg]6,7gLËÚÃæZg
fz¾].]ÐìF,I'×Z•gziÇg

].h+‚bÆ4,Šq-Ì»Ñ]ÅwZq-ÑpÐ„
(7 Static (~zZµYæ‚•) Infinit Void Ü)

(1Åì�T~ Dynamic ÉZq-Z,CÙ9Ãu)
Z#ÚzZu]z̧q8,k,ƒD
ÂZyzZu]ÆâÎ
!*bg*aZƒY@*ìQZÏg*zmÆË~iâyzkV

Æ¦gZ]aZƒD
XÍc* (Time and Space)

Æ¦gÐ (Eternity) iâÈ}.Zz0+~Z(iâVì�Z$+e$
Ì!*ÑF,ìXfZ‹ZÞÆf:ÃðW¸iìZzg:Z�xX

It has neither beginning nor end.

ZiwZkÆúZ$+‚t
:uZkÆú:u‚t

aèfZ‹}.Zz0+~uzŠz¶ŠÐWiZŠZzg—%;MfZ]
ÃÌ:iâã (Divine Activity) ìZkÅ545é GJGÞdq

uzŠz¶ŠÆeä6,6,3YYìZzg:ÎeYYìX
Zg�á›!*§¬Åö Wì:

(115 )Îg>ZÂ{:                                     

F,À:LLZzgZvcìætZzgf[ÎT§s?
gc™zZÏ§sZv»‚oìXóó

Z#»Ñ] ' »Ñ]ÌfZ‹ZÞ»Zq-!�á‚gì
~}.ZÅ!dqÆ!*mZk**]¼g8,k,ƒD
ÂZy
ÐfZ‹ZÞÅ,ÆZUƒV}7Õä

EO¹
Šg‹ (Knowledge)

‘Í-+öG
(Creativeness)

z){Å (Eternity) ZzgŠzZx (Omnipotence) »n
?ÏƒCìX

g[Z+] ? t!*]Z•ð‡.ÞÂzì�‚bäZÜ
Å�áÈg1šMÐ´�Šgc*©�,œ~Zzg!*<m

ŒÛWÈˆZ7W` ' ZkÅWy~PŠ;ÇV~qÝÅ

‚w¬Òy™[ìXð»Ñ]ÆŒÛWã 1400Ð

TßßV~ÐZq-ãCŠ~Tßwtì�Z’Zñ»Æz‰Ü
Å (Singular i ty) »Ñ]»ÓxãCŠ~ñZŠZq-Z»ð

&ˆZiZVgƒ»Ñ]ä0*g{0*g{ ' ßg]~ñ�Šå
™DƒñZ”V~„™Šc*XZkÐ»Ñ]~

»¿ÑzqƒZ�~iÚYg~z (Expansion) ÂW

‚g~ìX
egZ+¤Ð�ZZ̀ZxÛÆZLZL°æOzV~

J]ñrþ³Š8



18   2019 âgaâx)Ô5Š‹ ‰^ñß‹ QgŠz

ñ�ŠƒC
Ôz{ÌZkŠ}ÆÆ‚B„çz�Š~
WIÔz{¤‰Üc*yt
:

(Gravity) æ…   X1

(Electromagnetism) ',¹ïÞ  X2

¢oEàð¤Ð   X3

(Strong Nuclear Forces)     

$zgEàð¤Ð   X4

(Weak Nuclear Forces)      

WØ»Ñ]ÆQkZÍA%µÃŒÛWãWc*]Zzg‚³

î]ÆZoZ0+ZizVÆ_._·™,X‚0ZâV»
Zg[‚w¦/g 15 Iì�Zk»Ñ]ÃðƒñÁz#

`
XW`ÐGg{Zg[‚w¬0*ðYäzZàZkZ’Zð

[Z»ðÐ¬z{H—¶TÐ»Ñ]Zq-Š}ÆÅ
ßg]~ðÅˆ?‚bZkÎZw»�Z[Š¶Ð‡Ü
ìXZk!™+õ O»iŒÛWÈˆÆZk�Ûây6,ZZyÑäÐ„
eì:

(35 )Îg>%*:
F,À:LLZ#z{Ë»x»ê�Ûâ@*ìÂTÐÜs

¬̧ŠêìLƒYó'z{ƒY@*ìXóó
ZÐÃyŠNYÔ�u:ìz{«
�áQzðÅ$ðEQÌƒCÔÂ}Šzegƒ@*

)Yg~(
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X¸ñVÅi!*âV~×ZÖpic*Š{
z{®¨
Qy¸ñVÆÔXÅi!*y~ZÖpÅ¶ìZ¡Ið
Z�ágZ]»ZEw¹Á™C
XT¸xÅi!*y~
ZÖpÅ®ZŠMìQkÅ¥â]»ŠZ],{Ì¹zWƒ@*

ìXZÏnţxŠzu~¸ñVÆ£¨~ic*Š{v[
ƒÏXZ¤/ë�á+Zzg&<å XEO[¸ñVÅ2~ŠZ4ƒ**
eT
ZzgExz.yqÝ™**i0+Ï»ZëÑB

Â…i!*y~].h+ZÖpZzgZ˜q]»ZŸ†™Dgx
e’X

Ye¢6Ô©gW!*ŠÅi!*yzZ˜q]wät
ð™Šc*ì�Zôm,~i!*yÅZ˜²Ô+C4k0î EEEGc*Ë$Q.ç

GE
GOz

pwÆ‚BZgŠzi!*y~:àYNÉZgŠzd

(1) Z˜q]zäÅYNX

Z[ƒÐ(,ZXt‚tW@*ì�Z¤/ëZgŠz~
Z˜²¯NÂ¾ZßwÆ_.¯NXZk%³6,
(Að FXõ™Z˜b‚izV~Z$¨é GOEtgZñ7ìX¼ßv
ÂZk!*]Æqò
�ÓxZ˜kZÖp²!i!*yÐ
¯äeÂXŠzu}ßÍVÅgZñì�Z˜q]Æ
zä™ä~QyÓxi!*âVÆZÖpÐ»x¢8e’�
ZgŠzi!*y~�gK�áï
ª²!ÔÃgÏZzgy~Zzg

(2) Qy/VÅF,I~ZgŠz¤/Z%ÐæŠhe’X

IZkÆ�ëZ˜q]‚i~ÆZßßVÅ¬]

~YNt!*]Íl¦/Zg™Z**¢zg~ì�Dz®Zzg{mîg
ÐZk‚³F,ª]ÆŠzg~55ZXŠZ]ƒCgS
Ô

J]ñrþ³Š8

YÆŠzgZyÑày 2016 �Ûzg~Ô 20-21 %æELORÅŠzu~LLZgŠz‚b»ôöóó
Æ@*g]àZ¥/|~Âƒð¶XZk»ôö~7G‰£Ñ]‡gMJ-

æææækkkk,,,, àäÅ¾nÐ�áùGYgì
X

(2 )mX
‘Ð+ö LZ˜q]ZzgW`Æ)b‚bÅgzÝ~

6,zWZDw[Z−+ÔZ¥/|
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Qy~}ZÖpÌZEwGYD
XÆ|x~
¹$ZðƒCìQyÃZgŠzi!*y~eJÜZq-ŠØZgX
øg}‚tWY@*ìXLLëZgŠzÆáZŠsZÖp7¯
0*DÂQy}ZÖpÃ�V»ÂVZCfe
XqÑètZgŠz
Z˜b‚i~ÆZßßVÆ_.¡qZŠ!§i7

ìXZkÅVwë'Z5ðZ˜b‚i~Åñ�Š{ŠØZg-V
Ðfe
:

'Z5ðZ˜bìLLZrßYóóTÆp
D (1)

!›4iï GIGL³Z**]ñß~†Z/ÅZôm,~XZgŠzeÖ~~¸
ÂŠc*ŠHì1Zk~ZrßYÆ‚g}uzŠzZg‹7

YÅŠ;ð~³Zã‚b 1960 	DXYèZrßY»**x
~¹ïÆˆgZòƒZX‚bÅF,¹Æ‚B‚B
ZK̈yÅi0+Ï~W‚EVÆ‚B‚B)]ÌWN‰
W!*Š~»(,−Ô½ZÅ¶Ôâj1CWßŠÏZzg	Y)bz){X
t‚g~!*'ZrßYÆŠZ],}~WC
X

ÂZrßYÅ'×h+,z=ôŒV¹¢zg~ì
@*�t¥xƒn�Z,ZÖpZzg&»41¹ÿ

GEGZ˜bÆQgŠz~
¯ä~XŠØZgc*VâCÙ+ÃZVã7,C
X

äErnst Hackel ZrßY»Â̀ðizß¡

ZXŠHåT»ÈDu³Z**]ZzgQkÆ
âjwÆmÐìX Inorganic Zzg Organic 

Ð1ŠHìT»È Oikos ŠgZÝZrßY¤/q-Â
yÔg)Å(Zzgywz){ÐìX

c*Y0+ZgZzg Organism W!*Š~Æi$ÒûƒäZzg

c*Ecological System QyÆâjwÆZYÐ
¿~WD
X Ecosystem Âxu³Z**]c*

»mZq-§sÂ!-öHOÔ0*ãZzg½ZáÐ Ecosystem 

ƒ@*ìÂŠzu~§s½ZáÃaZ™äzZáÐXZk»
ZEw™äzZáZzg(väzZáZbZÐÌƒ@*ìX

Z¤/i}Æ8qÑ]~gœz$+wÅYñc*ƒYñÂ
Zk´ºÆÂxu³Z**]»ÂZiy™Y@*ìTÐ
Qk(Æd7ŠzVZzg³Z**Ci0+Ï6,$ZZW,7,@*ìZzgF
§bÆ)b9}ƒYD
XZk§b…3™öE0qÑ]Zzg
ZrßY~$ZģìX

Å<å XEZëŠÙ
�ZrßYz{‚bì�³Z**Cc*
ZzgZyÆâj1]Æm»ÔŠgCz‚b» Organism 

ZzgÂxu³Z**]»_·™CìXÂxu³Z**]»
ŠZ],{¿Zk§bƒ@*ì�Zq-§sÂz{¤‰ÜÃ',ŒÛZgg‚rì

ÃÌ‡ìg‚r Food Chain ZzgŠzu~§s½ZÅš/~c*
Ôd (Ecosystem) ìXz{W!*Š~ÔÂxu³Z**]

7ŠzVZzgY0+ZgzVÅZr5ÔÃuW!*Š~ÔZkÆgœ¿Zzg
›zúzZg»»_·™CìX

ŠgZÝZrßY¹Ð(‡VÅ‚bì�d
Physiology, Taxonomy, 7ŠzVZzgD³Z**]
Meteorology, Pedology, Genetics,

Sociology, Anthropology, Chemistry,

Zzg Mathematics, Geology, Physics 

Æ!*g}~¥â]�ÛZë™CìXZ¤/ Electronics 

ZrßYZzgZy~ÐËZq-ÃZµ™**Ìe
Âe7
YètƒZrßYÐ:æENH}ƒñ
X

J]ñrþ³Š8
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d7ŠzV»_·Zzg (1) ZrßYÆŠzU
:
³Z**]»_· (2)

aè³Z**]ZL3äZzgg)Ænd7ŠzV6,
Animal Zzg Plant Ecology «
Zkn

Zq-Šzu}Ð:æENH}ƒD
X Ecology 

ZrßYÅZk,Ð÷ZÑÜstì�ZrßY
c*ZÏ§bÆŠzu}}ZÖp�¹zÝZzg$Zðn

ÃZgŠzÅZq- Concept ƒñ
QyÆ7g}|xc*
ŠZ˜b~ps™**W‚y7ìXZ¤/Ë§b™Ì

Ã�z{ZL Concepts Šc*YñÂz{Zã‚g}|xc*
Z0+gÈñƒñ
7g~§bQY¤/:™ÃÐXZÏn
Z,ZÖpc*Z˜bÃ�V»ÂVZgŠzi!*y~áhe~Ãð
w`7ìXZq-ÂLLZrßYóóÈŠ¶ÐëZrßYÆ

ÃW‚ãÐ™Mh
Zzg!*g!*g Concept 7g}|xc*
'×h+zŸs#™äÅ¢zg]7g{YCX

ZkÆ´z{¹ÏZôm,~'Z5ðZ˜bc*ZÖpZ,

XÃZgŠz~Z[J-7¯c*YeXZzg:„Qy»ë&Ïî FOÂc*

Å Hydrosphere Z˜bÑðYmX}°æO{W[c*
Zq-ÄZyì Profile of ocean floor ÚÐ

T»ÈLL«gÆ�Ûl»6,zÃLóóìX8'ZBÅ
Æ|x Profile Â1V~Ì¸–ƒZìXZ#J-ë

Ã:™BtC**¹ÂƒÇ�t6,zÃL Concept c*
Hì?ŠgZÝR«gÐ�Û¶«gJ-Æ%Zi~eg
{m…3™öE0}.z{wX
X~ªìX',Zp_5Òý IG

ÔŠzuZ%æEOZpeJwc* (C o n t i n en ta l  Sh e l f )  

ÔŠZ%æEOZpQ¸gc* C o n t i n e n t a l  S l o p e  

Zzgaå«g~LÞÆyZyc* Continental Rise 

XZyÆ´z{CÙ…3™öE0}.z{wÆZµ Abyssal Plain 

Ì
Xù¦îg6,tƒ«g~ Sub-Divisions Zµ
Å!*]Â™~Wˆ1t Profile 6,zÃL¯D
XZ[

�ZKse$ÆÒpÐ¹zÝZzg$Zð ProfileÂ
nƒñìÔZgŠz~ZCë&Ïî FOÂc*Z˜b:¯eTÃ
âCÙ+ä�V»ÂVZC1X

SÏ§bLL%æEOZp_5Òý IGóóÃÌZgŠzZ˜bÅw
ÐZC1ŠHX

Åá "Cyclone" a¶'Z5ðZ˜bÅVw
Mh
XZkZ˜b~¹Ï¬]©V
XZkÅ
ZgŠzZ˜bfgZF,çÆ‚BLL]4¨Òð GGyóó™Š~ˆìXZk
&»41¹ÿ
GEGZôm,~ÂÆnŠzuZZgŠz»ë&Ïî FOÂ7¯c*YeX
Å<å XEZðh~Ïgœz$+wÆ‚B‚eyÃLL]4¨Òð GGyóóÅZ˜b

™ÆZC1ŠHXZkZ˜bÐ‚eyÅ7g~zŸs#
ƒYCìX

¸ƒŠØZgc*V
Zzg)b
XÃ�**ZgŠz
âCÙ+»»xƒÇ@*�ZgŠzi!*yZL„ZÖpÃZôm,~c*Šzu~

ÎZŅ̃Zòi!*âVÆ»g~ZÖpÃ:áÉZKë&Ïî FO

Z˜b¯nX
)Yg~(

J]ñrþ³Š8

5 ZsÔ™ (2) 5   Zzg  4 ¦z©Z−+ÐXzrü
E

LZ˜q]Ô™ (1) 
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ÐÐÐÐZZZZ,,,,ññññhhhhŠŠŠŠêêêêìììì‰‰‰‰gggg'''',,,,ÅÅÅÅeeeeŠŠŠŠgggg6666,,,,gggg3333ƒƒƒƒZZZZzzzziiiiyyyyZZZZkkkk

~~~~££££JJJJaaaaZZZZ™™™™ŠŠŠŠêêêêììììXXXX
ëm~ÒyK‰Š1VÆ…V~|ƒñ

Šg]ÆgZiÃW&4k5é GEHí6f,‚0ZV„W‚y/V~
Òy™e�EHÅ›y»Ñ]T~(g}Ô*g}Zzg

KN)~ƒð
Zzg¤/-&4k5ÿ
HGIEæŠzâV„ZÝ~

Zq-q
Xª�Û-&4k5ÿ
HGIEì»Ñ]~#7ìÉ¸

»Ñ]ìX¸z{W‚y™ìÃW&4k5é JEHíÅ¹g~ÅãCŠ
ìX

W&4k5é JEHíÅ"C{f;-$ätgZiÈV™Šc*�»Ñ]
(ŠzâVZµq,7
É»Ñ]âŠ{Å Matter ZzgâŠ{)

Zq-^ìXøg~Š*Ë›ye/~7ìÉZq-
ÄB5Ðö FG

»Ñ]~
�âŠ{ÅzzÐ&×YCìZzgZk~ƒƒ
(ƒ@*ìX Currature)

Îg`ZLWk0*kÅ»Ñ]ÃZLâŠ{ÅzzÐ
Z,ñhŠêì‰g',ÅeŠg6,g3ƒZziyZk~£J
aZ™ŠêìXøg~i}Zzg!*¹(g}Îg`Æ¤/Š
Ë6,ZuZģ]ÅzzÐ67ÎD
ÉZq-¦S
Ñí~Zk&×~ƒð»Ñ]~º
‰Ë°~
»õÅÍ1V¹ìX

Z[tZq-ÂXåÆƒƒŠZg»Ñ]Ãgc*èÅ
^~ù–YñX

z,œ~~gc*M]Æ÷{»gw�Ûi+uÇk 19

(ägc*M]ÅZq-5�ácH’Zu 1855D1777)

(~ËÌ§b Dimensions TÅæŠÐŠz4V)

J]ñrþ³Š8

)Wy~m( ZüîíÅ¤/-Ÿ¹g~

zà©g
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(Ã–ZzgŒYYìªûZgR6, Currature Æƒƒ)
‰Nhc*£ñÃÒy™äÆnZq-5gc*èÅF,I
ZXŠÅTÅRöZ½kÅæ¢a~~7¶X

̀*Ægc*èŠZVÇkäZLZq-f,�á¤/Š
(Æ4Št»xŠc*�Zk5 1866D1826 ',‰egZy)

gc*M]Ã&Zzg&Ðic*Š{4VzZà»Ñ]~ƒƒÃ¾
§b–YñX

(Thesis gZy-$eZË~Åe¤/~Æn�k!)
7HZkÅæŠÐ&ZzgZkÐic*Š{4V

~ƒƒÃ!*W‚ãÒyH space (zZá Directions)

R e i m a n n YYìXZkƒƒÃgZy™zZ)
Ð–Y@* R (ë
ZzgtZôm,~ÆÂ Curvature

ìX„CÙgZy»tk!Ë»x»:åpz‰ÜWä6,W&4k5é JEHí
Å¤/-ŸÅ¹g~ÅZÝãCŠ¯ZzgZkzzÐgZy»Ñg
xgc*èŠZâV~ƒ@*ìX
W&4k5é JEHíä¤/-ŸÅ¹g~Ængc*è»Zq-ģ

(Æ',Z', Mass ZÝ~âŠ{) R (–� Equation)

(ƒƒz;V Curve (ìª»Ñ]~) Equivalent)

T~»Ñ] Equation ƒ@*ì˜VâŠ{ƒ@*ìXtZq-
ÆFgZi|
ÜsWŠSÑíÐic*Š{(7=ÍCìX

Æ**xÐ	g GTR�Equation W&4k5é JEHíÅZq-
z
Zk~−ÍÇVÆÑ®ZŠFZä 14 ìZkÆ


�PˆŠv}Š1VÅãK6,7}U*"$ƒñ
X
W&4k5é JEHíÅZk¹g~ÅƒÐ(,~p!ZkÅ

yÆeä6,åƒ**ìªZ¤/Zq-Ì−Íðß
U*"$ƒÂ7g~¹g~Ã„$+Ü7,}ÇÔðhZ¹gŠz$+w
**eìX²t!*]EHÆ¤/-ŸÆ‡ây~

7X
Æ!*g}~t¹� Equation pŠW&4k5é JEHíäZK

Zk»z{z�¤/-&4k5ÿ
HGIEìÐ_Ûìz{!%%Å§b

» Equation YìZzgpzg]ì²âŠ{T§bZkÅ
Equation zìz{ZÚpzg]7ìXW&4k5é JEHíÅZk

ZzgZkÐa~¹g~ÅpzgCZkÅãCŠ~™ì�LLâŠ{
»Ñ]~ƒƒaZ™@*ìóóX

~»Ñ]ÆÑ®ZŠgZi©V Equation Zq-ÛÏ

ZkÅ¼Š−Í×Vì�Z[J-ƒÅƒŠ/Å
ãK6,7~ZF,~
XPª]Z0−Í×V»f™
¢zg~ìX

CCì�âŠ{ÆWk Equation ƒÐ¬Ât
0*k»Ñ]ù&×YCìXZkƒƒÅzzÐ(g}Îg`
Æ¤/Š6ÎD
!*ÇZÏ§b‰úö~ñ]Æ
.,~ñR,‚¡`ðYCìX(,}*gzVÆ4,Šq-
»Ñ]~ZÚƒƒaZƒ@*ì�gzÝÅ™yÌ¦SÑí
~½ÆOñ&×YCìX

~åÎg`¤/‚Æz‰Ü',¤6Æ	g 1919

ƒC‚0ZyÅôZã~tŠ/HŠH�HŠzgÆZq-
*g}ÐWäzZàgzÝÎg`Æ0*kÐ¦/gä6,&×C

J]ñrþ³Š8
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ì�7X
(ÆZkŠ/ÐtU*"$ƒZ Eddington Zi+8-Iy)

�Îg`Æ4,Šq-»Ñ]~¥/JƒY@*ìZzgZ#gzÝc*
ÃðÌqZkgZ3Ð¦/g}ÏÂZk»gZ3¦SÑíÆ
Oñ&×YñÇXZkÆ³~*g}ÅW	y~ëÃ
Š3ðŠ¶zZà(psƒYñÏXtz„p~ìTÅ

&4k5é JEHíÅ−Íð ? −ÍðW&4k5é JEHíäÅ¶XŠ/äZ
Å¤&™Š~X

gzÝÅ™yÆ&×äÆ´z{˜V6,¤/-"54k5ÿ GHGIEì
ic*Š{ƒÏz;Vz‰ÜÅgëgÌæîƒYñÏXª«gÆ
ŒÛd$g)zZá»azZV¸ðZ¤/NhzV6,gLìÂZkÅ
/m,ZŠ{ƒÏZzgz{¢~%+JƒYñÇX¤/-"54k5ÿ GHGIEìÆ
‚Bz‰ÜÅgëgÆ$+%Å−ÍðF!*g¡¦(gzVÅ

Æ¡¦(gzV~ GPS æŠÐ9U*"$ÅY_ìX
Zk!*]»Š·yg3Y@*ì�i}Ðic*Š{ŠzgƒäÅzz

Ði}Æ£¨~z;Vz‰Ü¦/gäÅgëgic*Š{ƒÏX
ªZ¤/ëË¸g~(g}6,Y™g
Âic*Š{Šk,~%+ñ
ƒVÐX

y~zÐ ? W&4k5é JEHíä(,}*gzVÅi0+ÏÆZ
Å̂ HoleBlack 0t−ÍðÅ�Zk»{ØZq-

~ƒÇX
Îg`ZzgÓx*gzV~gzÝZzģ]aZ™äzZÑZÝ

Zgï;àgzX»S);àgzX/(ƒ@*ìX

*gzV~¹‚gZâŠ{ÅzzÐZ0+gÅ§s
¤/-"54k5ÿ GHGIEæZzg;àgzXÆWÐaZƒäzZà¤/ò
»!*CÙ~§sŠ!*î~Zq-ÂZiy¯gLìXpZ#*g{
~;àgzX»ƒä@ìÂtÂZiy»ƒY@*ìZzgt*g{
iä4ìXiäÅtgëgz‰ÜÆ‚B(,fYCì
ZzgWy~z{¹gN*Zzg.e$…rƒY@*ìXVwÆîg6,

‰7g}Îg`»âŠ{ÜsZq-v¢aÆÍá~	
YñXâŠ{ÆZkŠgupƒäÅzzÐz;VÐÃðÌq

HoleBlack ZzggzÝÌ!*CÙ7ò$ËXZÏzzÐZkÃ
ë
X

~Z#Ðª�ƒw5ZzgZkÆˆÐ 1972

ŠÎ,�ƒwÜsøg~ZKKV~Šgc*Äƒ`

X*gzVÅi0+Ï»tWy~7,ZîìXZ]43©è

HGEE;åät
¹ˆ~U*"$H�ŠÁŠÁZk%Š{*g{»âŠ{»Ñ]
~)YñÇX

ÐtÌ−Íðƒð� Equation W&4k5é JEHíÅ
7g~»Ñ]Zkqª~å7gìÏÉz‰ÜÆ‚B
(,~c*ÄYñÏX

Æ!*gOÐK‰ HubbleEdwin~1929

Š!*]ÐW&4k5é JEHíÅ−ÍðÅCðÅ¤&ƒ̂�
»Ñ]z‰ÜÆ‚BÄYg„ìXWüîíÅz„

tÌ−Íð™Cì�»Ñ]»tñ�Š{Al Equation

t‚w¬ÑzqƒZZ#�7g~»Ñ]Zq-¹ 15 ½ã
(Ð BangBig „gL.e$¤/xz~Zq-Š}�)

Arno ÑzqƒðXZkŠ}�»o]ŠzZ%O‚0ZV

J]ñrŠ8
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ÆŠ1VÐ»: Wilson Robert Zzg Penzics

Å̂~5XZk (CMBR) âMzz-à¤/Zî&+gi+c
~â.ÞZÅx 1 9 7 8 ÅZÌÅzzÐZyŠzâVÃ

ÐâZiZŠHX
W&4k5é JEHíÅ¹g~tÌCCì�»Ñ]«gc*

@*Ñ[~0*ãÅRÅ§bìXZk~ÌØ,aZ
ƒC
�¤/-"54k5ÿ GHGIEØ,
ZzgZyÅgëggzÝÅgëg
Æ',Z',ìX

W&4k5é JEHíä−ÍðÅ�Z¤/»Ñ]~Ë(6,âŠ{
~p~ƒÏÂ¤/-"54k5ÿ GHGIEØ,aZƒVÏX!*ÇZÏ§b
‰Z¤/@*Ñ[~ëß»•ZeZBXZzgtØ,»Ñ]~
egzV§s´ÏXZyØzVÅ̧]âŠ{Åp~6,«™C
ìX

»â.ÞZÅx&Z%O‚0ZâV)«!*g 2017

Š/T~¤/-"54k5ÿ GHGIEØzVÃ**0*ŠH(ÃâZiZŠHX LIGO

LIGO ‚wÆˆ 100 W&4k5é JEHíÅ¹g~WäÆ½ã
Ã¤/-"54k5ÿ GHGIEØzV»ªW**0*~ŠH 2015 Š/~m

t‚w¬Šz�ƒwÆW:~ 1.3 ìX»Ñ]~
”ZäÐtWaZƒZåXZkŠ/Ð:ÜsZyØzVÅ
CðU*"$ƒðÉ»Ñ]ÃKÆa‚0ZâVÃZq-*

Electromagnetic ÏgÌ5XZÌJ-ÜsgzÝc*
Æfg=ÐëŠzgÆ*gzVZzgKîV»_·™ Wave

Mh¸X
Zz6,ÒyÅˆ−ÍÇVÆ9U*"$ƒätZ0+Zi{ƒ

ŠH�WyYVic*Š{F,‚0ZâVW&4k5é JEHíÅZk¹g~
(ÃƒÐic*Š{pzg]¹g~Ñg™D
Zzg GTR)

W&4k5é JEHíÃZq-x‚0ZVâ…
X

J]ñrŠ8

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

¼ŠÚÆnŠg•fsÅ5ë LEÃN*U$™,:

https://www.youtube.com/

user/maparvaiz/video 

c*QSkYWgÃeÃZL
¯yÐZÂ  Z	ĝ

™Æ-k[6,ŠB:
_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"

ZzgeZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://manuu.academia.edu/

drmohammadaslamparvaiz

c*QSkYWgÃeÃZL
Z	ĝ¯yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X
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ööööZZZZLLLLÅÅÅÅ¹¹¹¹ãããã
ñ�Š{±ZðÆÏgzV~öZLZq-¹$
ÏgìÔ�ŠzgŠgZiŠÔÆo6,²Y@*ìXtöZbƒZ
~¹—~6,!gëgÐZh@*ƒZY@*ìZzgZL¬Ð
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Y~Zq-Z%O‚0ZVz@däZ( 1826 ZEwƒZX
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¾ƒ,œ~Ð�,œ~J-ægZ–Ïg

gZ–Å·g~WD
Xz{ Free Flight ¯ñ‰z{
Šzu}gZ–ZzgÇài+öZbÐZk§bZ
�z{

Trajectory ŠzgZyQhZyÔZq-Hg{iZztÅ8ûELw•ª
Ã7$+wMhXQyÅQhZyÃ‡1~gppÆnDgZeZzg

ÎðYC Fins or Canted Exhaust Nozzles 
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High Explosive ™ä»6,z¤/Zx¯c*XZk5ZXŠ~
» Double Based Power Zzg Warheads 

ZEwHŠHX̀ð¯�VäRÐR6,âg™äzZáT
ë¸X Nebelwerfer gZ–Ïg»ZEwHåZkÃ

tÏggzkÆÜsŠzu~¬@kB~¹ZEwG
‰X

̀ð‚0ZâVäŠzZzggZ–ÏgÅZXŠÅÔT»
åÔ� Penzer Schrech Zzg Penzerfaust **x

gZ–ÏgÅ§båXŠzuZ¯Y Bazooka Z%k

åÔT»ZEw±Zð~HŠHX Rhein Bote gZ–
YÆµngZ–Ïg¯ä6, 1934 ',¤6~

äZAZk,™ZÅÏg¯c*XZk A.D. Crow izgŠc*ŠHX
»ZEw',¤â~«g~‚ÖV6,WäzZáŠ7VÆ
ƒZð˜izV6,QyÆQF,äÐ¬HŠHXZkÆ´z{
',¤6äFZzggZ–Ïg»gGX

**ògZ–Ïg»g Bazooka Z%MäÑzq~
HXZ%OgZ–Ïg',¤â~ÏgzVÃãCŠây™¯c*ŠHX

Nike ZzgZkÅ}F,ª]xƒCg
XZ%kgZ–
Ajax,  W ac-Corpora l ,  Hawk N ike

‡.Þf™
X Bomaro Zzg Hercules 

Šzu~¬@kBxJ-gzk»gZ–Ïg¯ä~
ÃðZë£x7ìX̀ëVÆÜsÛZ`Zzgg>Þ
ÃJegZ–„»ZEwgzk™@*g;XÑzq~gZ–»‚ây
Z%MÐW@*åÔ1ˆ~gzkäpŠZC‚ây¯**Ñzq

**ògZ–ÏgQkä¯c*XgzÏ Kat Yusha ™Šc*X

X D ZzgN*U$ C ÔN*U$ B ÔN*U$ A gZ–N*U$

Šzu~¬@kBÆˆgZ–em,Zí~�ÛtWäÎ
Y1956 ZzgZ%Mä{mîgÐZkyZy~F,¹ÅX
Little gZ–Ïg»gG‰ÔT»**x Ballistic ~

ZõÅÍÑðZzg 12.5 ÅMÔ 14.5 g3ŠHXt John 

³¢aJ-¶ZzgtEä 12 7&+ziy»åXZkÅâg 760

Y1960 !*gzŠ~zZgŠÆ‚BYYåXŠzu~85ë EE
Y
LxZzg

¶ZzgX Solid Propellant Rockets ÆŠgxy
˜´äQyÃ¯c*z{
ZgOÑÔZOÔY0*yÔÎàyZzg
Î…gCXZygZÍVÐÌVÃn{HYYåZzg±ZðÆ
yZy~ZæZŠ~Ïg»»x™D¸X

Zzg V-I gZ–ÏgÌ¹n{±è NEU*"$ƒñX V-I 

ŠzâVgZ–Ïg%WŠòÆŠÔÅ¯`ZzgZezV6,ú V-2

ÐçƒñÔTÅ V-I ™Æn{™Šc*™D¸XZÖ6,
ÌëÔ̧ Buzz Bomb zzÐ¹n„ƒðXZkÃ

ÜWzZiƒC¶X Buzz YèQk~
Push- ñ�Š{öZbDŠzg~6,ú™äÆn
6000 c*ICBM ÆZßßV6,¯ðˆX Button 

³¢a» Inter-Continental Ballistic Missile 
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XZzgŠzgŠgZi
ÆŠÔÆ1âV6,ú™$Ë
XZAZk,™ZÅöZb

 Æ–g}ˆl Heat Waves Š7VÃZyÆ˜iÅ
™Æú™$Ë
Xt‚bZzg)ßY»¹(,Z™ÖìX
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1¦{ƒä6,ZiaçLâ™õZŠZâ]Æn!z‰ÜÚgS

Xp°xzZ/Zzg˜ªÅzzÐ¹‚g}"¤]

ŸùƒYD
X"¤]Å™«Æ‚BZ77,−Zzg
'ÌZq-Zë»xìX

yz*yZq-Š*1RoìXÉtI›:ƒÇ�
to1'V»ñÉå MÔ&yZzgæ®ìXZ1'V»zgX

‚iZÅÔ5Š‹

qDZÏÃ]zZXŠZ]

µn�…Êk
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"¤]Å̂~ñ�ŠìZzgZyÅ™«ZzgûZq-¢zg~
Z%ìXZkŸ~Zq-ZÐZŠ~ZŠZg{»f™¢zg~ìT»
**x@*gZ6,»×ìX

YÐZ[J- 2006 Cg~‡ìZŠZg{@*gZ6,»×ä
"¤]ÃZäâéŠ*zm,Z]Å^~ôp 3000 

™1ìX
T~ZßZzZ&Ò3ï

J
GHÃÑZEwƒC ]Ún³rß- é


ÅæŠÐ1¦{F,+"©ÆQÃ7,JZzgŒYYì
(Photo Lithography) Zzgˆ~ZÐ¯IÊ-�ð LG¤/Z°

2Æfg=]Ò5½ðGyÆZzgZt6,Y0*YYìXZÏ§b
(Ac id  F r e e %!Z[zZáŠ*zm,~ÎC»½

»ÌZEwÆìX Cotton Archival paper) 

uŠ„Cg~t»xZq-Z%Ov~zn,yÅ�ÛZë™Š{
éZ!-B5ë GEE

YáÅæŠÐHYg;ìX)ÄtŠZyz(

¡¡¡¡¦¦¦¦####----öööö FFFFGGGGOOOO

ZlZõ-Eg;DÍÆP>äZq-¡¦#-ö FGO

ZXŠÅìXt5#-ö FGOŠgCìÆ (Artificial Leave) 

£¨~Šk‚ic*Š{»g0eZðcÐ>™Æ
~ps™$ËìX (Carbohydrates) »g1;[+gi+

)Ät‚be~eZÃ̂x(

iiii%%%%ææææGGGGLLLLiiii}}}}NNNNhhhhzzzzVVVVÅÅÅÅ5555ŠŠŠŠggggcccc****ÄÄÄÄ
8.2 ~i²!Wc*åXt (Bolivia) Y~1Cc* 1994 

©ke»åXZÏi²!ÆZW,Z]»Z#Šz!*g{ä‚wˆ
³¢an 660 _·HŠHÂZ0+Zi{ƒZ�Ri}Ð½ã

(,}NhzV»Zq-ŸìXi}ÆZ0+gzyÃ&”V
ÔÕ (Crust) ~Z)àîg6,„HY@*ì™†

XtNh~ŸÕÅ¬ (Core) ZzgÃg (Mantle) 

6,]~ñ�Š
XZkŠgc*ÄÆ³~"5½3ð HGH7-&Ò54ø FGHÃ'×h+
4Z0+ZiÐŒYnÇX

)Ät‚be~eZÃ̂x(

íííí0000++++YYYYyyyyCCCCZZZZƒƒƒƒ$$$$ËËËËìììì
gzi%{Åi0+Ï»Zq-Ñiò (Fungus) í0+c*¢5½ø

EEY

bYìX&ÅzzÐtY0+Š-Zg6,Ô�Ûl6,Ô‡AÆnÔ
3äÅWÅqzV6,ÃWCìX„CÙtZq-3,x!c*(„
âb)$q@ìpZkÆZW,Z‹$+(,}Šzggk
ƒMh
X

¢5½ø
EEY

Æ$“W~FúZïƒMh
XZy~
ì�¢5½ø

EEY
Ð{g`ƒ@* (Gliotoxin) uz„†ÇI±jèE

ìXZkÆ!*g}~¥â]¬Ðñ�Š
Xp].h+
qÝ”{¥â]Æ_.tâÅ5½3ð GG°ÂxÆn$F,+
U*"$ƒYìX�Ûi+§u]Îæ IL-Eg;ÆZq-6,zWÅtï

~�áù (Cell Chemical Biology) Zq-‚³̀9
ƒðìX

µn�…Êk
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ZZZZ0000++++ÖÖÖÖÆÆÆÆPPPPcccczzzzssssææææoooo
ZkÇ~æïÆ¹ÐâCÙ#èGEL®ÃWD

MVä!*Ç9Zzg�{’k,,gh~
XZy~ŒÛ\Æ

|( 400 -Š0î0çy0/ZÎŠZÅšhé Eã)á°
ŒÛ\~}^0·ZßgZtÌ (1) ƒÐic*Š{	g
X

{mà]gnp¸Xt™r#gtÆg)zZá¸X1ˆ
DÆg)zZá (2) ~\+CÏî EZzgŒÛ\~j-$5+k,ƒ‰X

·0œ0GÔ�ZÓwÆ**xÐ	gÔ̧z¨Z‰Ü~
¹Î„gnp¸X¸zzì�ˆÆWäzZßVäÌ

ZÏÅ’k,™Š{Â1VÆyh+ä~Zq-Šzu}6,'»
G000„kZKÓx/Â1VÅ’k, (3) ZÖgHìX

~�ÏÃZ(g™ä~{mÂzŠïgìXtŒÛ\Æ
G0¾0Z!Z̧Ô�Z÷Z>Ý† (4) g)zZá¸X

Z°9.è WE0·ÆÝx¸ÔZ4Æ;VÂ1VÅoÆnZÒz
(5) 9Wc*™D¸X

‰ZŠ!*Y»fg=Yçlz¨Z‰Ü»¿ƒ@*å‰�ŒÛ\
(6) |~ƒZìX 440 Æ%zZy0ZðZ̧y»ZÙw

( 17 )mX Ñ$k,~‚b»Zg»YZzg›âVÅ}.â]
²²²²1111VVVV»»»»ffffzzzztttt””””ÁÁÁÁDDDD

1614 Ô] 199 Ôm2 Z0ZÁè:@*gõZ!YzZ°zZ>ÉÒ›Ðê!*Ñ0+ÖÔ` (2) 1492] Ô638 Ôm 2 Z0$h½ð EIZw:Â[ZÅ}ÏîG` (1) 

484] Ô211 Ôm 1 Z0$h½ð EIZw:Â[ZÅ}ÏîG` (4)        1031 Ô] 376 Ôm1 Z0ZÑ!*g:ZÅ5À)Ïî
G

G2[ZÅ}ÏîGÔ` (3) 

              1744 Ô] 693 Ôm2 Z0ZÑ!*g:ZÅ5À)Ïî
G

G2[ZÅ}ÏîGÔ` (6)                                   467 Ô] 206 Ôm1 Zs:` (5) 

÷Z_

eZËZ£{y Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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{:mÆŠzgZy‰|Z]ÆÃ{äag~Ì
ƒ‰¸X6�ŒÛ\Æ/0†Zv0-Š0†Zv0
+Aö
G

W0qæZ¯‹Æ‚BƒZåXZyÆÃ{äÐWJ
ZzŠVÆ1úÆ',Z',ÂÁu‘ƒð‰XZyÅaZö

(1) |ÃƒðX 361 #10 Z²CÙZY~

„¸X‰ (Special) ½ãÓxÃ{ä{m
)].ÆÃ{âVÐCYZ.Š{H™D¸XZknÅ
êÑ$k,-VÆ´z{ZzgÃðnñ�Š:¶X»§~

äZK»g™Š{Zjgc*wÑ$k,~Åz„~� (Casiri) 

(70) t¹ì�Zkz‰Ü)›âVÆÇ~(ZÜ~c.çGO

ZkZ:q~t™r#hO+$7 (2) êÃ{äÔ̧


X¹ÐßÍVäZkZ%Å̧Š~ì�ZÇU*ã»Ã
{:úZxÆnLî:åX

ZkŠzg~Z#ŒÛ\ÔdyZyZzg¦ÃÆ�á@

ÆÒpÐªŠgzg‚råÂZeÔ�)$45ÿ
I
G�á²ZÅ.š-)åG»

zíâßsåÔŠzu}Šgz6,åX	gŒÛ?#Ẑ0g”Zzg
ZeÆÉZ0i‹äZyŠzâVàzVÅà]Æ
!*g}~W:~F%ûE+™{HìXZkE+™}~Ð
Z0g”Åqgzfs„g]|ÅF,)ã™g„ì:

LL~7™e�Z(YVHŠHì
�Z#ÃðZ]45Ðö

IEG»¬ÝZk˜ÈÃãÐ

gÁƒ@*ìÂZk»Ã{:ŒÛ\v
ƒY@*ì˜VZÐÖ@Šc*Y@*ìZzgZ#
ÃðŒÛ\~ñ»g%@*ìÂZkÆWÑ]
Ze−YD
@*�Ö@ŠñYNXóó

ZZZZààààzzzzVVVVÆÆÆÆ����áááá$$$$¨̈̈̈4444èèèè
JJJJGGGG

GGGGEEEELLLLÃÃÃÃ
Zk„g]~ŠzâVàzVÅà]6,»°gzÝ7,Cì

Z¤/pŠZgZÀÃËŠg¤Š~ˆìZzgTK~ë
f™™gì
ZeÃîîg6,ŠzuZŠgzŠc*YYìXZ¤/pt

ÑZÐZkwÐÌqÝƒ$Ë¶�ŒV�á„
Ã{:ñ�ŠåÔ�ÓxÃ{âV~�{ÑgHY@*åÔc*Q
ŒVÆ�á@ÃZzg¼Ã{âVÆ:LÐƒ$Ë¶
�ŒV)Ze(gziZ‚ÛzVF,¹™gì¸XÉZyƒÐ
ic*Š{à]ZkzzÐ¶�ŒVªZe~Zq-!*iZgå
T~Â1VÅyh+z�Ûz|#ƒC¶X˜VZ3ÿXLD|Z]
**Šg¶VÅˆl~ZÒWc*™D¸XŒVÅÜ™Š{Â1V

qÝ™[ (Characteristic) »âZq-{mw

åXZ0ZÄB‹3ï
E

GEä!*g;¹ì�ZkZ0+Z’̄k,ÃZ0+ÖÆ!*¹
Z0ZÑ!*gZK (3) Z0+Zi;ñ’k,Ð7‚ã×HYYìX

Â[ZÅ5À)Ïî
G

G~ZkZ%»f™™@*ì�ZeÅ�ágq

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

  860] Ô379 Ôm 1 Z0$h½ð EIZw:Â[ZÅ}ÏîG` (1)    

       (2) Casiri: Biblioteca arabica-hispana ascurialensis. Vol.II, Part II, P.71 

      (3) Gayangos: History of the muhammaden Dynasties in Spain, Vol.I, appendex, P.XLII    
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Zß¨Z:ÅZq-Š»y6,Z0'×+ÃgZi~ÅZq-**Šg@*;B¶
_2.ç IEG+»!*°{†Zv0·0 (1) �LLÂ[Z°Zc*]óó¶X

‚g{ZÅ5¾æE~Ô�Ze~j-$5+k,åÔz¨Z‰ÜÐçl¾@*
ZeÆz¨Z: (2) |~ƒðìX 517 åXZkÅzÃ]

ÐZq-™r#†Z°9.è WE0¢y0†Z°9.è WEZÄCåEEZòÔ̧�
(3) ˆ~ŒÛ\~'‰¸X

ëfs~Zy|Z]»f™™ì
�Ze~
�á@ÃÅwÐ	g¸X

ÑsZ−+0Z<Z
Å.š-)åGÂÁ¦™ä~å

ºtgT¸XZrVä�{âÐ¼ÂÁpŠÌ
Z,„ßÍV~ZeÆ!*°}·0 (4) ÜÅ‰X

†Zv0m,h+0·0í00}Ź¸Xt™r#
ÂÁZzgZyÅZÝ¦™äÆ¹�áë

DÆ·0†Zv0·0†Zv0Z£0 (5) ¸X

Z²!gZÂVÃYvYv™ÂÁ7,J™DXz{Zk
§b�7g}]k~ÎDZzgZyÆŠZN!*'
ÂÁ7,~ƒ'XZy»lZrL7u™@*åX�4

(6) ZzóÐZ0;B(,J™_·ÆnÂ[ZVfeX

·0í0/0ÑäZKÂ1VÅoÆnZq-
{mz‰ÜHg™g3åXZy™r#ÅzÃ]6,Z#ZyÅ
ÂÁ�Ûz|#ÅIÂZyÐ"ÑgŠzªqÝ

	gzczsZ0%zZyZ]YäZK¦™Š{ (7) ƒðX

ÂÁZeÅYìKÆ¿Z1ZÇ0Z)`ŹÃ
(8)X Š}Š~‰

�á@ÃÆK~ZÔt»à»°à]»â´
åXZkÅà]ÅZ’ZZ<i‹Æzik,Z1Q0„k
ÐƒCìÔ�Zkz‰ÜÂÁ¦™äzZßV~Ð
ic*Š{	gåXZkÆçÜ+ZkZ%»f™™D
�Zk
ÆŠz„ZyegqzV~ZkÐL:(,|nÔz{

âwÔkÔ=ZzgÂÁÜ™**Xt™r#�ZV‚wÔ@

zÕZzg„ŸzZá¸XZkäW!*îZ].ZŠÐ¹
‚âwzŠzªzgP~0*c*åTÅlZg~ÎäÆ
Ñh]Áõ OÆ_.0*õÑÄÆŒÛd$k,¶XÔ�Zkz‰Ü
Æä�ïâ~gc*wÆ',Z',ìXtŠzªZkÆ´z{
¶�Šzu}àzVZzgZHq~¶XZ1QäÓxExÃ
7g~ÂzÐqÝH{mîg6,‡âyZzg(„Ð0
ExÃ5XZ4Å$+zªt™r#!3{ï EELziZg]J-ãX
ZkÆkäZ7¹vyàc*ìZzgZÏÐZkÅ

       1993 Ô] 816 Ôm2 Z0ZÑ!*g:ZÅ5À)Ïî
G

G2[ZÅ}ÏîGÔ` (2)   197 Z0ZÁº:@*gõZ¶bZÑ0+ÖÔm (1)    

487 Ôm2 ZÅ.«çG~:
$§

÷
EE

ZÅ‹3ïGEÔ` (4)  )o:êy( 1634 Ô] 583 Ôm 2 ZsX`   (3)    

179 Ô] 82-90 ZÅ{-ö
EE:$™ö EEòZ

Å)Í-.ø
G

Ôm  (6)   1724 Ô] 104 Ôm2 Z0ZÁè:@*gõfYZÑ0+Ö)oX-g\(Ô` (5)    

 )oêy(  1086 Ô] 851 Ôm2 Z0ZÑ!*g:ZÅ5À)Ïî
G

G2[ZÅ}ÏîGÔ` (8)           1424 Ô] 523 Ôm2 Z0ZÑ!*g:ZÅ5À)Ïî
G

G2[ZÅ}ÏîGÔ` (7)    

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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Šgz2ªŠzuzVÅÃ~¤/ˆXZzgZÏ§b¢�
YZ+ZŠÐ�âDzßwƒ@*åQk~Ì¶zZµƒ̂X¦

ÃÆ´z{ÌFÁyanÆÉgnp¸X‰�
ÂôÉ~Zy»¹‘åXZkƒÆ',@t
™r#"¤]ZzgŠ*’k,Z]ÔÀ}Ô',@ZzgyÆ
!*¹ZU*PÆ”w~z:¸ÉZkŸ~¹�á{
ya¸XZyÅZkp!Ðz{Óx$hé EOcZzgz¨Zt7g~
§bzZB¸Ô�QyÆn»xH™D¸XZy
K̈pVZzgz¨Z:~ZÒZ,¸MVäŠvÆ
‚Bçn™äÆOñZ7F,ßZknŠ~¶�t

ÃÅÇ7Ð&kHic*Š{7Š¶ÆnZÒ
»ggT¸X$+,:LtZkK~�{,Œ

(Middle YD¸X¸zzì�z¨Z:ZzgŠÑw
ZL;VÅ�{ÂÁZyÆ0*k',Zñ�Ûz|# Men) 

Ñc*™D¸XZk§bZy™r#äZq-?Ã{:
¦™1T~"ÑggLgLg‚ßVÆ´z{eg
ÑÄ¢,‰XZkÆû~ZyÂ1VÆ´z{Š*â

(1)X ZŠgZ]Ì¸

ZyÆ´z{ZÔtÆ‡è†Z/0¾ÂÁ¦
ZÏ§b™y0 (2) ™ä~(,~à]gnp¸X

c*¯r-<é EXY�ZL\r-<é EXz»uŠZgåÔZLģŠZgzVÃ

ZÅ.pçE[~gh™ZÔt~W!*ŠƒZåXt™r#�{ÂÁ
¦™äÃŠzu}»ñV6,F,ßŠï¸XZy»ZÙwf~

(3)X |~Ze~ƒZì 530 Z˜{

(4)X ZÔt~¾**òZq-z¨ZtÌå

)Yg~(

817 Ôm1 ZÅ.«çG~:
$§

÷
EE

ZÅ‹3ïGEÔ`   (2)    359 Ôm2 ZÅ.«çG~:
$§

÷
EE

ZÅ‹3ïGEÔ` (1)

1855 Ô] 746 Ôm 2 ZsX` (4)     1822 Ô] 718 Ôm2 Z0ZÑ!*g:ZÅ5À)Ïî
G

G2[ZÅ}ÏîGÔ` (3)    

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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( M e t h o d  o f MMMMððððÅÅÅÅeeeeöööö»»»»§§§§iiii
::::XXXX Measurement of Length)

¬xîg6,ÔMðÅeö',Z{ègZ„§j
1mm (ÐÅYCìXVwÆîg6, Direct Method)
Metre J-ÅMðÅeöÆn 1000m Ð³

J- 0.1mm Ð³ 1mm ÃZEwHY@*ìX Scale 

» Vernier Callipers ÅMðÃ!*Ç9**Lc

J-Å 0.01mm Ð³ 0.1mm ZEw™D
XZzgZ¤/
» Spherometer Zzg Screw Guage eö™ãƒÂ
Ð 0.01mm ZEwHY@*ìXpZ¤/MðÅ7

Ð(,~ƒÂQkMðÃ**&4/õ E
FEc 1000m gKƒ‰‰‰‰‰c*‰‰‰‰‰

(ÃZEwHY@* Indirect Methods !*ßZô§j)
ìX

©©©©§§§§iiii  ((((ZZZZ%%%%½½½½ a))))

((((::::XXXX Parallax Method))))
DŠzgc*V‰�Ë(g}c**g}Åi}Ð

Šzg~¥x™äc',Z{ègZ„¢aeäÃZEw7H
YYXZ+qª~Z%sè©§iZEwHY@*ìX

Z#W\ËRÃË:©)}Š-Zg(ÆË
ºmy6,ZL‚tgnp
ZzgRÃ¬ZK!*NWç

B )ŠZ6WçÈgnpƒñ(ÐZzgQZKŠZ6Wç A 

)!*NWçÃÈgnpƒñ(ÐŠÙ
ÔW\̈g™,Ð
�:©ÆyÆÒpÐRÅqªpsƒCŠ3ð

(¹Y@*ìX Parallax ŠîìXSÐS%sè©)
(¹Y@* Basis x@}ÆŠzÕoÆŠgxyŠzg~ÃãCŠ)

ìXSkVw~W\VÆŠgxyÅŠzg~ãCŠìX
Å7¥xƒäÅzzÐ(g}» D ŒV

QyŠz4VÆÖ@» α ³HYYìXiZzt d ¢
iZztìZ#(g}ÆË¢ÆŠzZ•ðÕoÃŠzgÎÆ
fg)Š¬Y@*ìX

Sk§bÐZ%sè©§jÅæŠÐŠzgŠgZi
*gzVÅŠzgc*VZzgQyÆ¢¥xGYMh
X

(4 )mX   ãCŠ~‘ÐêL…3š5é EG]    

(Unit and Measurement) Z»ðZzgeö

eZËZ/gæ{yÔZ%ZîC Ÿñ8aþ³þ³^¨Œ
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....eeee$$$$ggggLLLLZZZZ####xxxxÅÅÅÅeeeeöööö::::     ((((b))))

Measurement  o f  very  smal l ))))

((((::::XXXX objects

(.e$„ Molecule ËÌ%“»‚?)
gN*Ÿƒ@*ìXSãgLZ#xÅeö™äÆn

Ì**»°U*"$ƒD
XZ,Z#xÅ Screw Guage 

(» Microscope eö™äÆn¬xîg6,pgŠÎ)
O p t i c a l ZEwHY@*ìXËÌy~pgŠÎ)
(Ã Visible Light (~y~gzÝ) Microscope

ZEwHY@*ìXSknÅpgŠÎÅ¥¤‰Ü
(»Z®gåZEwƒäzZà Resolving Power)

(6,ƒ@*ìXZ¤/¬x Wavelength gzÝÆîwèñ`)
(Ã Electron Beam gzÝÅOñÔZ¼ZyÅÃq)

ZEwHYñÂQkpgŠÎÅ¥¤‰ÜDÙZgkH(,|YC
Electron ìXZ+ºmpgŠÎÃZ¼ZypgŠÎ)

(¹Y@*ìX Microscope

SSSSÅÅÅÅeeeeöööö»»»»§§§§iiii
((((::::XXXX Measurement of Mass))))

Sâœ}ÅZq-ãCŠ~S¤ƒCìX
(Æ_.SÅZ»ð S. I. Z»ÇVÆÎZŅ̃ZòÂx)

ƒCìX¬xñVÅSÅeö™äc kilogram 

tZ»ðZq-oƒZzgñizVZ»ðìXpZ•ðqpV~
tZ»ð)oƒCkƒCìX

kilogram �CÙZzg‚Ó]ÅSÅeöc
Zq-)oƒZ»ðƒCìXSÏnSãgLZ#xÅ

YVÅeö™äcZq-ºmZ»ð¯ðˆìÔ&
(Unified Atomic Mass Unit �{ZbSZ»ð)

ÐªCÙ™D
XSk "u" ¹Y@*ìXSÐ¬xîg6,
Å7åŠg`fsƒCìX

~(S kg ÆZq-�CÙÅ) "12 - »g0 "

Å7 1 u = zZVz "1 / 12" »
Å7 1 u = 1.66 X 10-27 kg             

¬xîg6,Šø7[ZâYÅS¥x™äc
Šz»âV~ZEwƒäzZÑF,ZizZEwHYYìX(,~

(Ô Stars (Ô*g}) Planets YVzZàZâY‰(g})
z){ÅYVÃ¥x™äcEH»âŠ~æÆ‡ây6,

FFâŠ~æÆ§jÆfg)**8Y$Ë
X
7g}¬Ý~0*ðYäzZàZâYÅYVÅ^šï LG

(»e:»°(,}eä6,ìX� Range of Masses)
(Ðñ�Š{¥x 10-30 ËZ¼ZyÅšS)³¤/Zx
(J-#ƒðìX 10+55 å»Ñ]ÅxS)³¤/Zx

zzzz‰‰‰‰ÜÜÜÜÅÅÅÅeeeeöööö»»»»§§§§iiii
((((::::XXXX Measurement of Time))))

Åzz (Orbital Motion i}Å"g~¤/Šl)
Ði}6,z‰ÜÅeö»Z0+Zi{Îc*YYìXZL"g6,

Solar i}Z#Zq-6å™gìÔA$QÐZq-FŠy)
[RV6,Œƒ@* 24 (¹Y@*ìXZq-FŠyå Day

œV6,Œƒ@*ì 60 (å 1 Hour ìXZq-‚)
²Æ',Z',ƒ@*ìX 60 (å 1 minute ZzgZq-4)

Ÿñ8aþ³þ³^¨Œ
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(Æîg6, Standard Unit Zq-²Ãz‰ÜÅ£g~Z»ð)
JwHŠHìX

ËÌz9èz‰ÜÅeöÆn…
(Å¢zg]ƒCìXz‰ÜÅeöc Clock {~)

A t o m i c 4£gÅ¢zg]Æ��CÙ~{~)
(Ã�ÛzrŠc*ŠHìXW`Àëz‰ÜÅeöc Clock

(» Atomic Standard of Time �CÙ~£gèz‰Ü)
ZEw™D
Ô��©*�CÙ~aZƒäzZàšzg~

6,FFƒ@*ìXñ�Š{  (Periodic Vibrations Zg¬l)
(ÃJwHHŠH Second Šzg~Ôz‰ÜÅZ»ðÆîg6,²)

TÅãCŠ~°p¼Sk§bƒCìX
ÆÆÆÆ����CCCCÙÙÙÙÃÃÃÃ ' ' C e s i u m  -  1 3 3 ' '

ZZZZgggg¬¬¬¬llllåååå™™™™ääääÆÆÆÆnnnn����zzzz‰‰‰‰ÜÜÜÜŠŠŠŠgggg»»»»gggg 9.19263177x10
9

¹¹¹¹YYYY@@@@****ììììXXXX Second ƒƒƒƒ@@@@****ììììZZZZÐÐÐÐZZZZqqqq----
©*�CÙ~{c*V.e$„Šg„z9ƒC
X

t{c*VÜzw•ÆÒpÐÌ.e$„W‚y
N. P. (ƒC
XD‚Ûp§8gñ~Ô5Š‹) Portable)

(~yz*ã£g~z‰Ü‡ìgppc©*�CÙ~{~ L.

»ZEwHYg;ìX

::::XXXX (Dimensions) ZZZZ…………ŠŠŠŠ
D…3›45é EJG]~{mîg6,&…3š-ö EJlZgzV)MðÔ

SZzgz‰Ü(ÃãCŠ~…3š-ö EJlZgzVÆîg6,ZEw™D

XZÏnËÌâpf…3š-ö EJlZgÃªCÙ™äÆnZy„
&…3š-ö EJlZgzVÃñZi:Æîg6,ZEwHY@*ìX

LLËÌâpf…3š-ö EJlZgÃÔãCŠ~…3š-ö EJlZgzVÅ

¸ÂVÅ̂~ªCÙ™äÆ¿ÃZ…Š¹Y@*ìXóó
¬xîg6,ËÌâpf…3š-ö EJlZgÅZ…ŠÃ

Å̂~ªCÙHY@*ìX [L
x

,M
y
,T

z
]

VwÆîg6,
ËŸÆfg$š/õ GJð ::::XXXX (Velocity) ggggëëëëgggg (1)

”{ÃAZzgZÐŠg»gz‰ÜÆÚƒÃgëg¹Y@*ìX

gëg =

ð”{Ã,
________

Šg»gz‰Ü

gëg =

L
________

T

gëg»ˆ~Ÿ‚  = [L1M0T-1]

::::XXXX  (Acceleration) ZZZZuuuuZZZZqqqq (2)

ËŸÆgëg~ƒäzZàp~ÅÑbÃ
ZuZqë
X

ZuZq =

gëg
________

z‰Ü

ZuZq =

ð”{Ã,
________

z‰Ü( )2

ZuZqÅˆ~Ÿ‚  ==> [L1,M0,T-2]

ËŸÅSZzgZuZqÆ ::::XXXX (Force) ¢¢¢¢ðððð
GGGGOOOO]]]] (3)

qÝ¢[Ã̧]¹Y@*ìX
¢ð
GO] = S x         ZuZq             

¢ð
GO] = [L

0
,M

1
,T

0
]    . [L

1
,M

0
,T

-2
]

¢ð
GO]»ˆ~Ÿ‚ = [L

1
,M

1
,T

-2
]
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¬Š'ZK̈ã,Å?kƒC
X¬Š'ZhÌ
ƒC
Zzg',~ÌXZh¬Š'TŠgÃZ+{jU*"$ƒð

!*ÇZÏ§b',~¬Š'ÌZâ„
vyg‚VU*"$ƒC
XZh¬ŠÂVÃ
ZC**Â¢zgìpZyÐi0+Ï™Zzg
W‚yƒYCìXZkÆ',Üs',~
¬ŠÂVÃZC**¹„W‚yƒ@*ìpZk

Ði0+ÏÂZzgZFƒYCìXZgTÆ
_.LLi0+Ï~ë�¼Ì™D
z{
øg~¬ŠZ]„»³ƒ@*ìóóX¬Š]Æ
!*g}~¹ŠHì�tZ’Z~)~Æ
YáÅ§b$zgƒCì1CÙ¦/gDx¯ÑŠÅ§bJ
Zzg¢oÐ¢oF,ƒCYCì&F,u™**¹„ŠØZg

ƒY@*ìXZÏn¹ŠHì�',~¬Š'GJ-‚BYC

X¬ŠÂVÅúZzg�Ûzr~zZ−+ÔyÔ	`ÔZjwÆ

âjwÆ´z{Z‚E+{»ã~™ŠZgƒ@*
ìX¥Â¥zZ−+ZzgZ‚E+{J-ZK
ÃzVÆ‚tñ�ŠqzVÃ)ZëYy
™"¸Zzg¸…gT
TÅzzÐ
aLLßDZzwaV%zg¼Ô@*W,c*ògzŠ
Š-Zg¼)zgZ¤/«Z•M„dSgÇ

A$Š-ZgZ¤/W,c*)—~(J-ÌVYñ
dS„ƒÏ(óóÆ]Zt)Ih+{
¬ŠÂV»Dgƒ™i0+Ï½',~¬ŠÂVÆ

ÝxƒYD
XCÙWŠòÃ¹„Îa™™¬Š'ZC**e’
XZÒâCÙ+½z;]»Zk!*]6,Z)qì�ai0+Ï½

¬ŠZ]!yzCd$»‚âV

Ãgzt¤CÙÔ©gW!*Š

ZZZZÒÒÒÒââââCCCCÙÙÙÙ++++½½½½zzzz;;;;]]]]»»»»ZZZZkkkk!!!!****]]]]
6666,,,,ZZZZ))))qqqqìììì����aaaaiiii0000++++ÏÏÏÏ½½½½ZZZZKKKKZZZZ’’’’ZZZZðððð

½½½½ÆÆÆÆiiiikkkk,,,,ZZZZWWWW,,,,iiii0000++++ÏÏÏÏ¬¬¬¬™™™™DDDD



XXXX
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ŠŠŠŠ!!!!****]]]]ZZZZzzzzggggÃÃÃÃcccc****]]]]ÆÆÆÆZZZZWWWW,,,,ZZZZ]]]]úúúúcccc****VVVV

îîîîgggg6666,,,,CCCCkkkkGGGGYYYYMMMMhhhh



XXXX

Ÿñ8aþ³þ³^¨Œ



  2019 âgaâx)Ô5Š‹ ‰^ñß‹ QgŠz 44

ZKZ’Zð½Æik,ZW,i0+Ï¬™D
X‚g~i0+ÏZyÅ
,6,ZyÅZ’Zði0+ÏÔDÔ¬ŠÂVÔgs**]ÔŠ!*]Zzg
Ãc*]ÆZW,Z]úc*Vîg6,CkGYMh
XtÌZq-
(,~|ì�ËÌ',~¬Š]Ãgh**¹„Âƒ@*
ìX',~¬Š]uŠ~ÆñÌ~Zq-¤/x_Åâ#ƒCì
T~æÂW‚yìp!*CÙÂ_¹„ÂX

¬ŠÂVÅúZzg�Ûzr~(»[z£gÃ¹ic*Š{
ZÌqÝìX£g~½ZzgZZ™ŠZg‚i~Æik,ZW,„

¥ZKf6zó&6VÃ4Z0+Zi~7™Mh
X¥

~µZzg¡q¬ŠÂVÅúz�ÛzrÆn£g½Ã
4¯ä~Ó#ÖÔzZ−+ZzgZ‚E+{Æ´z{ozIÅ
yÐzZhCÙ�ÛŠÃZC™ŠZgZŠZ™**¢zg~ìX½»F,šM
Ðz„ģì�ŸZzggzbÆŠgxy0*c*Y@*ìZzgtZq-
Šzu}Æ%ZŠðg}Zzg**å
X½Æ‚BF,šMÅ
Z˜bgzZ`0*äÅtZq-ëwzz¥xƒCìX½»

m˜V¥â]Å�ÛZbz�ÛzZãÐìz
F,šM»%
§]z™ŠZgÅúzyÐmg‚rìXF,šM½Æik,

(World ZW,6,zgl0*CìXF,šM»½6,Zzg½»¦gD
6,Z®gƒ@*ìX¿U½ÜƒÏF,šMÌz+„ View)

ƒÏZzg6¦gDƒÇz+„½ÌXCÙ¦gDZq-ºm

(ÂxZzgZkÅ£[,zçÑ}ÃÀŠêìXz{
çÑ{c*Z�ÛZŠ�ZvÅ@Ze$ZzgÑÅ§]ÐgÉðqÝ
™äÆ3:ƒVÔWy]6,¢:gnpƒVÔŠ*Å

i0+ÏÃ„ƒ¼BƒVÔZvÃzu{zÑÑq-:â…ƒVÔ
@Ze$}.Zz0+~Æ_.ç5]i0+Ï¦/ZgäÆ‡b:
ƒVA$Zkzg®z-ÐZq-{mn»¦gDZzgZk¦gD
Ðå3zZáºmnÆExÆik,‚tZ(Âx½zF,šM
z�Š~WñÇTÆË~Z,Z�ÛZŠziV»gƒVÏ
�åZk!*ëçÑ}Å¢zgc*]ÅŠÆnu¤/x¿
g
ÏXZ,¦gDÆ‚ñ~½zF,šM�ÛZë™D
ƒñ›yZ¤/Ë„~Zz[Æø
ÂZyÅ=zŠZø
6,ÎZñZ\kÆ¼Zzg7HYYXZ(çÑ{�ZvÃZq-
âäÔZk»Wy]6,Z‹yƒÔŠE~ç5]~ZvÅÂ[z
gÎwZv-ZvmzÅÐgzÝqÝ™}A$Zkzg®z-

ÐZq-Z(¦gDZzgZk¦gDÐŠv{mExZzgÂx½z
!-:

÷
EXEF,šMZ½,ÐTÐ›çÑ}Æ»çVÅŠ

eìX¿U¹YYì�F,šM»Z®gÔ½6,Zzg½»
Z®g¦gD6,zZµìXT(ÂxÆik,ZW,øg}â.w
6,zZym|g

ZkÐøg}£[çÑ}Åy
ÔúZzgŠ**eìXZÏn¢zg~ì�H,ÉZqwÐ
IH,É½zH,É¦gD)zg®z-(ÅJ¢zg]ìXH,É
Ð%ZŠZh¬ŠZ]ÃZC**Zzg',~¬ŠZ]ÐÈìXZiZzg
',}»ç¦gDÐƒ@*ìX6DƒÇz,„ZK̈yÆ
ìÑ]z7Z+ƒVÐZzgZK̈yÆ‰ìÑ]ƒVÐz,
„Zqwz¬Š'ƒVÏZzgÜ¬Š'ƒVÏz+„
oV»z�Š¿~WñÇX
çÑCi0+Ï~#ƒðZÜ¹¤/Zz^ÃŠBÂ
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¥xƒ@*ì�øgZ(£gWÐ(,"ÆOñúÅ
§sªwkF,¹ÅY+$gzZVŠzZVìX”VÅ½z
F,šMÆçA~Z‚E+{Ôf)ŠZgZyæZgkZzgzZ−+Æ
ŠgxyZ·Zu¿»hZy0*c*Y@*ìXzZ−+”VÅZÜ¹

äÔ',~¬ŠÂVZzg"gZ{gz~ÆnZ‚E+{ZzgæZgkZzg
ZIæZgkÃf)ŠZg¤/ŠZ…
Z#�”VÃ(c*$+¯äZzg
æZgk~�ÛZë™Š{½ZzgZÜtz¬ŠZ]Ã¢™ä~Zy»
Zë™ŠZgƒ@*ìXagzZi:aä[RV
~Ð½ãZVg{]ZLy~
¦/ZgD
Xa�¼ZL‚Zzg
Zc*x¤̈d~H
z{i0+Ï½Zy
Æf~V~ôpgLìXñ!*b
¯yÔvKz~ZzgZÚ,MÜ‰wœ1
]̧ôÆ**x6,½™DƒñzZ−+
”VÃÅ/~n„Æ¢‚ây�ÛZë
™gì
Xy~”VÆZz‡]Zzg
xÁÐê',ãzZázZ−+Ãe’�ZL”VÆ
4wÅÃðÂµ:gOXzZ−+ÅêÅzzÐ',~
¬ŠZ]»Dg”VÅf6ZëŠZjwÅZdÐZd£g~½
ÌŠzg7™$ËXçÑ}Åi1VqàZzgZÜ¹¤/Zz^»
Zq-(,Z:LzZ−+ÅZKZzÑŠÅF,šMÐê

ìXçÑ{Z�ÛZŠÆù·»**xìXZ¤/�ÛŠÅF,šM9èo
6,Z�x:Š~YñA$Z,Z�ÛZŠÆù´Ðú0*äzZÑ
çÑ{i1VqàÐËÌîgôp7g{YXyÆâjw»
”VÅi0+Ï6,¹$ZZW,7,@*ìXZ¤/yzZá(§]

ZzgplZÜtó”VÐ›z.Ð7WäzZáóW:
~Z·tz›Ðg)zZáƒVA$ZyÆik,‚t6,zgl
0*äzZáaÌŒzZÜtÆ(Zzg™ŠZgÆ¸i~ƒV
ÐXZkÆ',@Èló±Zð×ZóÇà‰a™äzZßV
yZâV~6,zgl0*äzZáaZy$xz**0*uZW,Z]
ÐCÙ¦/ôp7g{MhX—gZ™x-ZvmzÅäzZ−+Ã

ZzÑŠÅF,šMÅ§sSàîg6,áz
™Dƒñ�Ûâc*LLÃð!*\ZLaÃ
ZkÐ4¾7Š}Y�z{ZkÃZh

½zF,šMŠ}óZK̈y»ZKZzÑŠÃZŠ[Å
Zq-!*]2**Zq-™q)‚hñ&§(
áíZ]™äÐ4ìX
Zk*y~¡q¬ŠÂVÅúz
�ÛzrÆãCŠ~ZzgÀògÉc*:

ï]» (General Guidance)

Y,̂{heÆ´z{F,šMÆZëF,+ZßßVÃÌÒyHŠH
ìXZc*x‚zŠzgâ�Zã~apŠÃCÙœ8#³4V~
YäzZágZ2V6,9}0*D
XCÙgZ3Z¹ZK
Y+$r4ìXZq-§spÒVZzgZY×VŠú]Šî

ÂŠzu~Y+$^ãpZ÷]ÔÑZâg{Zzg-ãzÎÎV
Å9{WgZ×VÌZ¹ZKY+$gZá™äÅÃÒ~Ð
gS
X=zpZ÷]ÔízÑÔ0*ÀÏZzgÝ«ÆŠgxy
Yg~Zk¤¿~z„uyzƒYìTäZ’Zð/Ð
„pŠ‚i~Zzg˜Š!*l»ZÈxHƒXzZ−+ÔZ‚E+{Zzg
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áæZgk»�ÛnZzAì�z{”VÃZyÅZzZb/Ð„
ps}.ZZzg¾òÆZˆkÐ¡™Š,X�¿ZvÆps
Zzg¾òÐWgZ3ƒY@*ìz{i0+ÏÆCÙZJy~»%Zyz
u�ÛZiƒY@*ìX”VÅF,šMÜs7,Jä6,ņ̃s7
ìÉZgz-Vó!*ÂVZzg!*b©]Å½zF,šMÐ
ZkÅŠZ�x0*CìX”VÃZvÐ›™**ZzgZkÅ

ºc*ðÒy™**ÔZkÅ£zzZzg„Š]™äÅ¬Š'2ä
Æ‚B!*]™äÐ¬sx™**ó(,zV»ZŠ[ógIVÐ

.ÔWÆWŠZ[ózZ−+Å�ÛâÎŠZg~ó¢zg~7Z+ó
3äÅWÆWŠZ[óŒZÜtó0*ÀÏóZŠ¬Nóps
}.Zó]Zzgñ™**ópŠZOŠ~ós1ÜÜ¬Š'2ã"u
¢zg~ìX¤̈d»ŠzgF,šMZzgyfZ]»4+iâ:
ƒ@*ìXZk/~',Z×VZzgyZ[¬Š'”V6,ZCåg8-
)ä~»x[7ƒC
YèyZÒVZzg',~¬Š'Zk
/~ZÌ¢7ƒðƒ'
TÅzzÐZyÐÖgZ
qÝ™**W‚yƒY@*ìXWŠòÅ/‰‰(,fìyZ[
¬ŠÂVÐÖgZ0***ZkÆnÂÐÂF,ƒY@*
ìXñÑ**gzxZKš~~�ÛâD
�Zq-¿ägZ5
~Zq-{gŠZgŠg|#1c*XgZ3½zZßVÃZkÐ1î
ÐXgZ{6zVäZ#Zk¿ÐŠg|#»U»_cHÂ
Zkä¹�z{WÒ{',kZÐ»^Š}ÇZzgWÒ{',kZkä
Šg|#ÅÉðÃ'×h+Zq-Zzg‚wJ-ñy™Šc*XtŸF
‚ßVJ--V„¸g;TÆË~Šg|#CÙ‚w(,k
g;ZzgZkÅa,'×h+¢oZzg$~ƒCˆZ#�ÎäzZÑ
WŠòCÙ‚w$zgZzg®ƒ@*ŠHXøg~qªÌZÏ{gŠZg

Šg|#1äzZá¿Åâ#ìYèZK̈y~¬ŠZ]
zÌ]gzi/gzi¢F,ƒDYD
ZzgZkÆZgZŠ}Zzg
jAz‰ÜÆ‚B$zgƒDgT
X

{g0Šg¸]z',{1
{gÁŠg:zŠg»1

{gŠZgŠg|#̧~Zzg—ƒ@*gLìX²»ŒZ3hä
zZÑ$zg~ZzgüÅ§sâbƒ@*ì)š~ñÑ**
gzx(XóóZ&bÑª¬Š]6~Æn1hJ9Ð�Zã
Zzg�ZãÐ‚4ìX¥ZKZ’Zð/~„',~¬ŠÂVÃ
F,u™Š,X',~gVZzg',~¬ŠZ]Ðå6,Ì
™,X¹‚g}¥³xzZgZŠ}Å$zg~Zzģ]ê
ÆhZyÅDe$™DgT
X!*g;ÃÒz³xÆ
!*z�Šèñxz**Ih+{¬ŠZ]ÐÖgZ0*äÐz{pŠÃ¬b
0*D
X¥åZq-!*]f‚~gO�ábgfWÐ

ÖgZ0*****e7ìXZv¬\Îg{z]~�ÛâD

LLZzgMVäøg}nÃÒÅëZ7¢zgZKgZ

ŒŠ,ÐÔZzg"—Zv™»gzVÆ‚BìXóó)Îg{

(yZ[¬ŠÂVÐ�]0*äÅ¥Åt 69 z]We$�
»z/Zy~[z].z4»âŠ{aZ™ŠîìZzgWÐ™̂z{
u¿ÑÃ‡10*ä~»x[ƒYD
X

,ZK̈yÆªCÙ~z!*mZzgZõ!z)Zõ!
Æù·»**x (Personality Attributes) S:]

ìXZ¤/ÃðëÐËÆ!*g}~Šgc*Ä™}A$ë¯gU
ZkZK̈y~0*ñYäzZáPÌ]»f™™D
�z{
÷Ôz‰Ü»0*ÈÔf,Ô4Ô×zgc*×ZßìX”VÃ
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yZ[TyZzg',}¬gsÐXäÆnZ¹t
¬ŠZ]zZîZg‰°ÔÑ^1ÜÔ×™**Ô™KI',ÚÔÕ™**
Ôag~™**ÔÇàŠbÔz°{Ü°™**Ôz‰ÜÅ**Šg~™**ÔÒ

™**ÔDe$™**ÔŠzuzVÆlVÅn™**ÔË»èZt
ZhZ**Zzg©à©à!*ÂV6,F,um™**ÐX**"u¢zg~

ìXŠ*~ÜsZK̈yÅZ&bÆfg=„ZðzjyZzg
›ÅcaZÅY$ËìZzgZK̈yÅZ&b»4+ŠzgZk
»‚Zzgâ�ZãìXzZ−+ÔZ‚E+{Zzg½zF,šMÐ
zZhZ�ÛZŠzZŠZg}”VÃZh¬ŠZ]ZCä~æŠ™,
X”VÃúi»¬Š~¯N@*�ZvÆ‚BZy»ZIm̂
Z2ZgƒYñX_·Å¬Š]ÃZ,6,zZymJN�_·
Zy»Zzh−–**0YñXëƒY…
�D÷Z_~

7MÉZkÆ”wÆnÂ1VÐŠz4™ã7,Cì
Zzg_·ÃwiYV¯**7,@*ì¬Š]eZB�Z#LÃð*Â
‚tWñA$z{ZÐY+ZzgIÅÃÒ™,ZzgZÐZK
’k,zW~ZEw™,@*�z{ZÖpZyÆf‚~k„
ƒYNXt¬Š]fí{ZÖp(,Jä~"uçzyU*"$
ƒCìX0*uz™sg)Å¬Š]¡zHg4Æn¹
„ZëƒCìZÏn”VÃ™s_Zg)Å¬Š]eZBX
!*‡°ÏÐgziZ:ðh~Šk,zgil™**Zq-4+¬Š]ìX

}îg~pg~)p[3ä(Ð6,Ì™**e’ZzgøD
¢zg]3**Zq-�{¬Š]ìX”VÃZIDÅEV~á
YNZzgZy~Zàá̂ÅS™,XßÍVÐé5\
ÔNSÔpÙZzg§~Ñq-ƒ**WŠSf;-$B@*ìXp
ìwg
�é~\NSÂZiy~gìX|]/

Ãgztñ�ÛâD
LLÁ1ÜÕìÔÁ3**ÔÁÎ**„Š]Zzg
úZxÐÁN¬sìXóóZvÅzVÐ;ZV**e’

pZuZsÐÈe’X”VÃ‰wycÅ¬Š]~
¤/ëgƒäÐôpgOX”VÆf~V~t!*]
èŠ,�œÐ¾ðƒð'wgzi~¹(,~Ú
ìXzVÃŸù7™**e’X”V~³]ÑZzg
),gÍZg~ÅgzbaZÅYñX³]ÑZK̈yÅãCŠ~
¢zgÂV~ÐìZvg[Z+]ätÍCÙCÙZK̈yÅfZ]
~zŠ<HìTÅ™«Zzg¼Z“CÙZq-Æn
ÑixìX@*gõÍZ{ì�CÙŠzg~Y',zªÝxZyúZxÆ
Z¡wZzgZyÃZC@*Ẑg¯äÆnƒÐ¬ZyÅ
³]ÑÃ¶K:¯D
ZzgZyÅ,Å$™D
Zk
!*g}~ŒÛWy�Ûâ@*ìLL:Zkä)�Ûúy(äZK¸xÃ
ZÛ¯Šc*Zzgz{ZkÆì~W‰Yèz{$+»gßv

(54 ¸Xóó)Îg{Z²ys
LL¬Š]c*Â4+{ŠxƒCìc*$+F,+W‡óóZh

¬Š'Z(g™Dƒñ¡ÔgziÇgZzgi0+ÏÃ4ZzgplÍZg
¯c*YYìXZh¬ŠÂVÆqïZ�ÛZŠZÒplTzZµ
ƒD
X¥',~¬ŠÂVÃZh¬ŠZ]Ð$+sƒñ
i0+Ï~Zd»xÒVqÝ™Mh
XZv¬\äZK�
@Ze$ZmCÆfg)**iwÅ
Zy»ãCŠ~Ñ„ZK̈yÅ

,Zzg™ŠZgÅÌðì&LLH,ÉÑóó¹Y@*ìXLLz„
fZ]ìTäZyZñV~Zq-gÎwZ4~ÐZVc*ì
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�ZkÅWtZy6,ˆz]™@*ìZzgZy»H,É™@*ìZzg)Zk
Æn(Z7Â[ZzgÕÅ½ŠêìXóöM)Îg{ZÄ(

)Zõ!c* (1) ZK̈y~ù¦îg6,ŠznÅÌ]0*ðYC

¡~Ì]‰g8-Ô±Ô̂zßg]ÔKã‚|#zf6

Zõ!Ì]�ZK̈y~ZipŠc*Qâjw (2) &&z){
Æik,ZW,6,zZymf
X~gzi%{ÅZ�yîg6,ŠgWä
zZà¬ŠZ]ÔZK̈yÅdRÔZk»&ÔZkÅ„z){�áï

XZyŠzâVÌ]Æ�ÛzrÃy,c*,‚i~
Ð̈HY@*ìXZK,ÃŠH¯äÆn¢zg~ì
�ëŠgCÌ]Ã6,zZymJäÆ‚BZõ!Ì]Å
yÌYg~gOXŠgCÌ]Ã6,zZymJäZzgZõ!
Ì]Æ�ÛzrÆn',~¬ŠZ]ÅZh¬ŠZ]Ðp~
**¦/k,ƒYCìXð&~ÆpZéqgZ]Ã¢ÎYN
@*�z{ð&~ZzgoŠòÅZh¬Š]ZCÃX',~¬ŠÂV
Åp~ÆnZ’UgLgLµZŠZâ]Å¢zg]

WZ3ìZzgW\ZkÆ¬Š~7 5 ƒCìXZ¤/W\Ãð
WÆ 5 ìA$�áh+tW\Æne7ƒÇZkn

W’ÐËZgƒYNA$ð 6 ZzgZÏ§b 7 Oñ’gó
WZ3Â7ƒÇXZq-ŠxZV�ZzgZk6,U*"$Šò 5

ÐWY�Zzg',~¬ŠZ]Ã»™DYØˆ~Zq-Z(
z‰ÜWñÇ�Zh¬Š'%ËŠ‰Üz6,.ãÆW\ÅfZ]
~¦ƒCYNÏX”VÅ»x[i0+ÏÆnzZ−+Zzg
Z‚E+{yZ[¬ŠÂVÃZyÅfZ]Ðïw™ZkÅ(Zh

¬ŠÂVÃ(Š,X¥Šk,J-Î**ÔŠk,J-YkHÔ»x~™KI
™**Ô¢ê:™**ÜyZ[¬ŠZ]ÃF,u™DƒñZh
¬ŠZ]ZZ0+Zg~Ô¬b~ÔñÔf)ŠZg~»ZˆkÔIz]ÃZC
™i0+Ï~NZNw»xÒVqÝ™Mh
XZK̈yÃZv
¬\äZÑsZJ‡]ÆZd£xZzgÑ°ZÑgnÆ

£ø6,Ã,̂{HìÂ¢zg~ì�ZK̈yZk£»Òp
gÇZzgpŠÃË¬Š]c*œª»Ýx:¯ñXzZ−+Ôf)
ŠZgZyæZgkZzg{mîg6,Z‚E+{”V~½zZõ[~
�ÛzrÆnZdz�{¬ŠZ]‰„zD+',Å¬Š]Ô_·Å
¬Š]Ô4„zïÅ¬ŠZ]Zzg±pŠ»g_·Å¬ŠZ]Ã
�ÛzrŠ,X”V~�{¬Š]‚i~ÆnzZ−+ÔyÆ
ŠvZ�ÛZŠZzgZ‚E+{»™ŠZgVàƒ**e’XzZ−+ZzgZ‚E+{Å

wZq-gzwâew)VàZÎ{(ÅƒCìX¥Åi0+ÏÃ
—~Zzgse$«™äÆn¢zg~ì�zZ−+Zzg
Z‚E+{Åi0+ÏVàÔZdZzg£g~ƒXaZLzZ−+Zzg
Z‚E+{Åw»]zZi]Zzg¬ŠZ]zZîZg»:Üsx@{™D

ÉZ7ZCäÅÌÃÒ™D
ZknzZ−+Zzg
Z‚E+{Z,Óx¬ŠÂVZzgábÐéƒVÎz{”V
ÃZCäÅF,(Šï
XzZ−+ÔZ‚E+{Ôf)ŠZgy
æZgkÔ½zF,šMZzgozIÅyÐzZhZ�ÛZŠ”VÅ
F,šMZ’Zð/Ð„ZkZ0+Ziz

!-:
÷
EXEÐZ�xŠ,�z{

çÑ}ÆnZq-uâtzZU*X0YNXèÃg{f)ŠZgZy
ÅÃ@*„Zzg™KIÐZ¤/a',~¬ŠÂV»DgƒYNA$z{
ÌZk̀x~',Z',ÆÑq-ƒVÐX
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ÅŠZ*yŠgZÝqzVÔoøÔ (Camera) "Z

Yñz̧qZzgßÍV»y~gkgegppÅpZéÆ‚B
ÑzqƒCìXOçZq-W!zäƒZTÃ"Z

¹ŠHXZkÆŠp (Camera Obscura) W$h½3ð EGgZ


Ô@*gq-{:Xt**xZq-@*gq-#}c*e"ÅzzÐg3
ŠHT~Zq-§sgN*‚ÎgZcHŠHåXZk#}c*
e"ÆÎgZcÆfg)gzÝZ0+gŠZ4ƒCZzgÎgZcÆ
!*W.Þ¯g8-ÅZ[ÏŠ-Zg6,Zt@¯CXZk§bÆ
e"ÅZ’ZŠgZÝÎg`¤/‚ÃW\VÆnÃðç{aZ
G%ŠÚÆnƒð¶Xîs²LJ-ßÍVÆ4,Šq-
Zk»¸ZEwg;XpQqgzVäZÐZEw™**Ñzq

™Šc*@*�qzV»Šg„F,+@c*]4->î IEGX¯äÆnW‚ã
gìX

"ZW$h½3ð EGgZ~“WzZá@ÃŠÚzZáÆŠw~
tpZéZ½CƒÏ�»lZk)�ÛŠc*©(Æ@ÃôpH
YnX¹ÐßvZ,ƒVÐpZq-¿ä¤ÏÆ
‚BZk¦gÃißg]Š¶6,#!*0+|àXt¿�is&4fõ E

G

¯g}&45Áõ E
GF

Ê-�ð
G¤/Z�Û)qg~Æn½Æ¿(»Ø:

åX
&45Áõ
E
GFpŠWg<Â7pZºZ¦f‚»â´åX
Y~Zkä×ðWs�ec***òZq-Z\«~ 1822

(Engraving) C&+gWb5™Zq-P6,ËsZô-8-
Æfg)Šð\Å™3eZBX˜V˜VPÅ×ð6,
Šð\7,~Ôz;Vîk̂Zzgxƒ‰X@*gq-{Ôª
˜VŠð\Å™377,~‰Ô¹ƒ‰X

&45Áõ
E
GFä'×h+»x™DƒñZLZk¿Ã4¯c*XZ[

Ÿñ8aþ³þ³^¨Œ  ¤CÙµgÃgz¹
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Zkä"ZW$h½3ð EGgZZzgZLZk¿ÃŠHXZkä–DÅ
P6,èÃg{¡Îc*Zzg"Z~·™ÆZLö»z{©

Y~ZkÆyÐŠ3ðŠêåXZk© 1826 gkgeH�
]ÑXpZ# 8 Ã@È™ä)c*ZEi™ä(~

Z(ƒŠHÂz{Š*»ª¯I¤/Z�Û0ŠHXZk§i»gÃ4¯D
ƒñ&45Áõ E

GFZ@Ê-�ð G¤/Z’ßzVÔjÔi7-Zzg–D6,
ÔÒHeliography î™äÆ‡.ÞƒŠHXz{ZÐ

Wë[6?ÏHåX Sundrawing óg~c*
Zq-Zzg¿Ì@Ãx¯ä»pZ×åXßKÔ

85½ø EGÔ�}ev}ÔÂzVÆ6,ŠzV6,oøÌ™ä
zZÑZLz‰Ü»czsqgZzg!*&¢A�ÛŠåXZkäZL
»x~"ZW$h½3ð EGgZÃp[ZEwHåXev}äZ#
&45Áõ
E
GFÅ»x!ZzgÒóg~c*Wë[6?Ï»f™‹ÂZkÅ
ˆl~ò9ZƒZXev}Šk‚wÐx@È~Å
**»xÃÒ~åZzgY}å�ZÐZk»x~æŠÅ¢zg]

ìX
YJ-t|ÈVƒ_¶�|g‚uÔ 1727

e0+ãÆ¤]Îg`ÅgzÝ~ZL¬ï»bCÙ{™D
ƒñ({ƒYD
X�‚{ccZk»bCÙ{ZÏ‚w
|g‚«Å16,/VÃŠð\Æfg)gkge™Æ™[
åXpÃðÌ¿ZkÅgkge8-Ãôp:gÄeX

ev}ZK&6VÃ',zñ»gÑDƒñZÓ

0+Zi~Š"™@*g;p»x[:ƒeXZkÅ»x!» Z

ŠgzZi{Zkz‰ÜîZ#&45Áõ E
GFZkÐYÆn»gƒŠHX&45Áõ E

GF
äÂuJ-ic*Š{Ðic*Š{¦k,,¯à‰Xp»½6,@
È~»Zk»pZ[ZÌJ-**eCkƒg;åXYè]4-<4è

IEGXG

ZâŠ®àgS‰�¼zZã7ƒ@*åX
Y~&45Áõ E

GFÅñ] 1833 ŠzâVäZ·Zu¿™1Zzg
J-ŠzâVï™»x™DgìXZ!»x™Dƒñev}

Ÿñ8aþ³þ³^¨Œ

G. EASTMAN

CAMERA

(No Model) 3 Sheets-Sheet 1

No. 388,850 Patented Sept. 4, 1888

Patent drawing of box camera, 1888, by

George Eastman. U.S. Patent Office
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äZL‚¶Å].h+F,+
"5»45½ø
HGEGZEwXXX~|gZzg

Y~Z·µîg6,ev}ä 1835 »6,Å²�áï‰X
Šgc*Ä™1�Z¤/@È~|gWÇeZàP6,™äÆˆ
Zk6,%™~ÆggZ]eZáYNÂ¦k,åîg6,zZãk,
ZzgîƒYCìXptîx7åZzgz‰Ü¦/gäÆ
‚B‚B¦k,({ƒYCìXev}äÈ:;g~XŠz
‚wˆz{Zk‡.Þå�gzÝeZ%ª@È~Ð¬|g
W-e+ÃPÐ¬x#Æ²w~e1™Zµ™áXZ[
Zk6,@xîg6,îƒŠHZzgz‰Ü¦/gä6,({:ƒZX

t@¹�á0+ZgåXZkÐ¬LÃð@Zk§b
Šg„ÔzZãZzg×¦k,7¯åXZkÆñ].äZÐZC
**xŠc*ªev-N*U$X

p¾qwtZÌZ’Z¶XXŠâV&45Áõ E
GFZzgev}

ZL§i»gÃ4¯gì¸¼ZzgßvÌZÏ].z4~
¸XŠz‡.Þf™†]',¤6~»x™g„‰ÔZq-åé
zózzeÔxøzs‚i»gCZzgŠzu~,z@{~Ã¾
N*b^X

zózzeä|g**>f$~=}ƒñ»½Zzgl}
Æ•}ZEwGp@È~~‚ñ¤/Ä~:Ñe
åXŠzu~§sN*b^Ô�ˆÆZ±gÐ‚0ZVåX
ZL"ZW$h½3ð EGgZÆfg)oø¡]Æ@Š8ƒZZ7

xîg6,î™äÅÃÒ™g;åXz{�ÛZúñ].c*
',¤â~zózzeÅ»xçVÐ"̧åX

ZzgQN*b^zZ¢š5é GGS¯I¤/Z°Ã&45Áõ E
GFÆpZ[Å̈J-

áŠHZkäZq-−ˆk»½»g™1TÃ¬|g

**>f$ZzgQ#Æ²w~e1c*Y@*åXZkÐ»½6,|g
³gZàÅµm|YCXZ#ZkÃ"}~gÄ™gzÝeZà
ˆÂ|g³gZàäLL"5»43ð EG

YH
Góó@»gHXZkÃQZEi™Æ

LL0*iWóó@»6,.$qÝ™1ŠHX
N*b^Æ§i»gÅp!t¶�ev}N*U$»Üs

Zq-6,.$qÝƒäÅOñLL"5»43ð EG
YH

GóóÃZEw™Æ¹
ic*Š{0*iW6,ÛqÝGYMh¸XpZk~Zq-{ò

¶Xev-N*U$Æ£¨~N*b^Å¦k,Éúc*Vîg6,
²¶XZkÅzzt¶�Ä"5»43ð EG

YH
Gic*Š{úc*V@È~7

™Mh¸Xbc*]6,»½»g6ZW,Z0+ZiƒY@*Xj»"5»43ð EG
Y

GHZ(
7ƒäŠêåX

pZy!*ÂVÐsÃÔ¸ŠzâV§i»g¸MV

ä].h+¯I¤/Z°»gZ3ûZgHXev-N*U$ZLîg6,F
',kJ-gZòg;X’gó¯I¤/Z°¬xßÍV~’ˆZzgZÐ
7gR,�¯äÆnJw™1ŠHX

ẑ(s#ÆŠ−ZŠ{ßvÌ¯I¤/Z°~Šphe
ÑX}Z[Z%MÆf[Å(s#ÃYäzZáßv
ætÃzZ:WDÂZyÆ0*k6´̧VÔ£òßÍVœ
¿W!*Š»gzVZzg¡]ÆoøÅ¦k,,ƒ'XzZŠ-VÔ
NhzVZzgõZîVÅ£zk,ætÆZyßÍVÆnpÎZg
ª]»‚ây‰MVäLZk§s»7̂HåX

¯I¤/Z°ÆôÄ6,ZW,Z]»f™ßg~ôÄÆx
F,+!*EV~ÐZq-$4-Ÿ3ð GGG',i+~Æ»xÆjZáÐ™**
»°gìÇXZ%MÅ{:mÅ£zk,Zk»�á‚g„7É
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Z%MZzḡI¤/Z°Å@*gõ»Zë!é
XZkÅsƒð
£zk,@*gõÅÂ1V»z0_
Xpygm,~Æoø
�ŠzgŠgZiyZykB~ŠÚ~WD¸XZ7yzV~
ZkÅ¯I¤/Z~Æfg)Š¬YYåXlVÆ©Zk

ä)gzâãZ0+Zi~�áyzØ•Š3äÅOñz‡ùóg
ÅwÐ@ÈGX

»¿Z‹Zë}7gÄ (Collodion) Ãßec*y
¶TäÁÐÁz‰Ü~ic*Š{Ðic*Š{¦k,,ne
¯Šc*XZ[£gev-N*U$Æ£»̈åZzg6,.$N*)^Æ
»½6,Z@*gZYYåXZÐẐiZVZbðÐ$+wŠc*ŠHÔZ³@*

Xtå�&Ò54ø FGHjÐ»gÅYC‰XÎ@È~
Ð¯gU¬»gGYäZzgQ̄gUe-&ÒïGF™äÅ¢zg]
¶XZÏnZk»**xzf$P¯I¤/Z°g3ŠHX

YÆ‚{~ZL²z` 1870 @È~~Zz[
6,åXCÙZq-¯I¤/Z~eLåZzgZy»”wgzi',ziW‚y

ÐW‚yF,ƒ@*Yg;åXŠzuzVÃ7™äÆnZzgZL
Š*zm,~gkgeÆnZyÅâ8-(,fYg„¶Xñ].zV

äZKÃ,¯I¤/Z°Æ–qUîV6,%Ãi™Š,Xp
ƒÐZëNegZðP6,ZªÅßg]~‚tWc*XZk
~²¹¬Ð»g™**Zzg»°²LÆˆZEi™**
eƒŠHXZkÆn|g',zâàÃŒH~g3Y@*Zzg
gi«ªZyÁgLX:ÜsZk»ZEwW‚yåÉŒHÔ
Ãßec*y6,ZªÐ‚JkHic*Š{!U*"$ƒZX̄I¤/Z�Û9Z
ƒ™&0*-VÆœÆ%"ZZV™z‰ÜŸùG%

áYåX (Snap) ]43ïEGF

egZðP6,ZªÆ!*EV~ÐZq-Yg`ZÆ

Y~=wF,+"ZLLÃeuóóåXZÐZÆ 1888 }åX
LLW\ÜsÅ }ä»gHåZkä]zäHX

Š!*NX!*¹ƒ¼ë™,ÐóóXZzgZkäzZªZ(
™Š3c*XÃeu"ZgppzZßVÃÜsZÚ™**ƒ@*å�

"5»43ð
EG
YH

GiØ^™,Zzg"ZzZ:1~Ã{ZŠ,Xz;V
"5½54jè
HGEGIEe-&Ó45ë GFE

Y»»x™@*XZkÆˆÅ@*gõW\Æ
‚tìX(ßYZkuJ-F,¹qÝ™_ì�Z[
CÙÃð"ZZEw™YìZzgƒÅ̧]yh+~ìX

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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(Vaccum Tube) zÃxk[  )`( X1

)Š(Pw X2
(Xlsx )[(Z&½hÿ GZöZo) -3

3+Î+ )[(¾&+ X4
6~6guzh+g  )Z³( X5

(Gary Starkweather)    

Î®ZÃegZÇ )Z³( X6
        (Solid State Drive)             

tX )Š( X7
ñÌÅ7Íð )[( X8

 (Weather Forecast)                

Ï8- )`(  X9
(Central Processing Unit)             

1940 )Z³(  X 10   
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0000****ããããÆÆÆÆ!!!!****CCCCÙÙÙÙÌÌÌÌiiii0000++++{{{{gggg{{{{ (Oyster) HHHHÅÅÅÅgggg{{{{TTTT
$$$$ËËËËìììì????

HW\Y…
�Y0*yZzg‰Šzu}”V~¡¦
ñCaZ™äÆnW$n.ç JH0*áYD
XZkÑÆn
0*áYäzZáW$n.ç JHzVÆŸ~Ë§bËÚ»Ãðfg{
ŠZ4™Šc*Y@*ìXtfg{Õ@Æîg6,»x™@*ìZzgZkÆ¤/ŠZq-

ÖZgâœ{¦ƒ™ZÐZq-ÞñCÅ̂~ps™ŠêìX
@*ët¿ŠâV~7É‚ßV~0*›ŠÃ(ìX

W$n.ç
JHÅZq-ÎÐiZZ+ZâZq
XXÆ‚,̂Ô̂z

ßg]ZzgpwâqZzgâjwÆ_.ZƒD
XZ%k
W$n.ç
JH»ŸpwÆ\!úgc6,!*NY+$9ZgLìZ#�
Zk»ŠZc*Vc*!*ÑðgcÀ˜œƒ@*ìXpw»‹uZŠgZÝW$n.ç

JH»
Z†uZƒ@*ìZ#�ahZZzgÍwuZZkÅ1ƒ@*ìX

ÃZq-EŠZgd̀$43ïGEH (Valves) ŠzâVpßVc*zZßi
Æfg)!*ë�h™g3Y@*ìXpwÆn (Legament) 

ë
XZk (Mantle) Zq-3,xÝsc*6,Š{ƒ@*ì&Õ
ÕÐå3zZáWñ}Šz·gzV~ZkÆZz6,ÑƒD

ZzgW$n.ç JHÅ™«™äÆnZEwƒD
XtWñ}
ËÌnÅ¥/(,}gzÝ~p~c*ËÌß™äzZáÚ
»¯gUØ`fe
ZzgÕÆZ¡[Æfg)]VÃpwÈ
™ä»	x¬
X

W$n.ç
JHŠzu}Y0+ZgzV6,ú7™YXZzgZ¤/ÃðŠzuZZk

6,úWzgƒÂtÜspwÃZh§bÈ™ÆZzgZÐÚÈgÄ™
„ZCŠÃq™YìXpwÈ™äZzgÅ%»¿Zq-ºm‰
ÅæŠÐHY@*ìXZÏ‰ÅzzÐÓxpgŠãW$n.ç JH0*ãÐ
!*CÙïáYä6,Ìi0+{g{Mh
XŠg|Z¤/Z7$©uî EG

0Z+A)é
E
EŠ

ÐÜsPŠgZZz6,ÆŠgzwZg]6,g3YñÂ‰ºm
W$n.ç
JH½ãegâ{J-yZ[7ƒDZzgZhqª~gT

X@*ëZ¤/Z7¤/xHYñÔhc*Yñc*ZôoÐ:g3YñÂ
tXe¡7,Y@*ìXZkzzÐzZßi»ÜÁY@*ìTÐ
pwÆZ0+gzZÑ0*ãŸùƒY@*ìZzgW$n.ç JH¢„%Y@*ìX

W$n.ç
JH̄Í-¡ç FHzVÆfg)‚÷©8ìXWxqÝ™ä
Æn0*ãZ0+gáY@*ìZzgïmgLìX́z{Zi,Zk0*ã~
0*ñYäzZápgŠ|Y0+ZgZkÅzZupgZu
XÅ<å XEZZk0*ã

ÐtY0+ZgÌqÝ™©8ìZzgZ46,µìXZyY0+ZgzVÆ
Z•ðgN*ƒäÆ!*z�ŠW$n.ç JHZKpgZuÆîg6,ZyÆZN[
~(,ZZˆkƒ@*ìZzgÜsZ4Ã3@*ì�ZkÅIƒD

ZzgZkÅ¢zgÂVÆ_.ÌX

WÕV W$n.ç
JH»Zq-ß‚LL†óóƒ@*ì�ZkÆn}Zzg
~•ìXZkÅ‚|#¼Zk§bÅƒCì�Zk~
pgZuÃçc*Zzg#OYYìZkÆˆZÐZq-{%}

ÅæŠÐÇ™1Y@*ìXZkÆZ0+gpyÆ (Enzyme) 

7Í/õ
E

GÌƒD
�pgZuÆ¤/Š¦ƒ™ZÐÇƒä~æŠ
Šï
XW$n.ç JH»ŠwÔzgh+,ÔÑc*3X¼ƒ@*ìÔZzgZq-

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg(((( ŠzgZypy»7gZÂxÌX

Ÿñ8aþ³þ³^¨Œ

YâgzVÅŠN¹ã

iZ@{q



(66) ààààjjjj
Wc*] (6666) ŒÛWy0*u~àjÎàj /


X

Y1875 Z¥/|æg̀îGZ‰x~ªxÆ¬',k /

CYäŠZ¼1åX 66 ~

v¢aƒ@* 66 !*`ÆZq-Zœge(;/õ FXG»¢ /

ìX

zZV(,Zo 66 ZrZezggÕÆÒpÐÌŠ*» /

ìZzgW!*Š~ÆÒpÐÌX

21 �isÃ3,i+gzk~aZƒZÔ7C~ö(,JÔ /

‚wÅ/J-z{Zôm,~i!*y»Zq-ÂÌ7Y}å
Y1924 1ˆZiZVz{Zôm,~»**ñgZŠd$¯X

',k¶X 66 ~Z#Zk»ZÙwƒZÂZkÅ/

é°²Ågëg 66,620 i}Îg`Æ¤/Š /

Ð¤/Šl™CìX

X ‚
!5½54o-ê

G
YEGIG«g~0*ãÐïÑY@*ì 66 Š*» /

X Zõå 66 zA1**0*g^ZzgZ6ÞŠzâV»Š /

45¾æ XEY~ÔŠÔ7CZzg-gZÍñ%ŠzVÅZzgDÔ /

‚wìX 66 GZzgu~]d~úgÂVÅZz‰/

YJ-¬@‘~zf$ 1949 YÐ 1937 �ßKÔ /

',kÅ/~ 66 !*”
8-.54è
FGFJEg;XZy»ZÙw
Y~ƒZX 1981 

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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Ÿñ8aþ³þ³^¨Œ

#ÐÎJ-

F„kQ~
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(First Generation) XÛR,Å«¾c 1 ÎZw
¾6,FFì?

[:ầz6,ẑ Z³:R,Z’

Š:Zy~ÐÃð7 `:zÃxk[
yz*yÅ¾gc*„äƒÐ¬ZÚ,M X2 ÎZw

ÆZEwÃ£¾ZK̈ãŒÛZgŠc*?
[:Cgz Z³:©gW!*Š
Š:Pw `:~

zgiyÆẐ*ZöZ&½hÿ G 2003 Z*ZöW~ X3 ÎZw
Hì? (File Extension) »ÃbZÅ

(xls ZsZö)  Z³:Zo
(Xlsx [:ZoZsZöZo)

(Xsx `:Z&½èGZöZo)
Š:Zy~ÐÃð7

 ~(MAC OS) XZh+�á^heÆaå 4 ÎZw
¾&+ÃyÏì?  �ág^

3+Î+ [:¾&+ 2+ Z³:¾&+
Š:Zy~ÐÃð7 gñy + `:Î

(Laser) vÆ¾\B{/õ
IEE9g (Xerox) Xik,z¾ 5 ÎZw

6,ÚZXŠHåX

Z³:6~6guzh+g[:0*wZ›

Š:Zy~ÐÃð7 `:8-,ç EGEgË
Å…ÃgxHì? (SSD) XZöZöe~ 6 ÎZw

[:Î®ZÃe‹  Z³:Î®ZÃegZÇ  

`:Z_545ë HGHZÃe‹Š:Zy~ÐÃð7
(Image Format) XZy~ÐZßÃgó 7 ÎZw

Ãy‚ì?
(Jpg [:Z8Y)  (Tiff Z³:$ýH)

Š:tX  (Png) `:8Z+Y
Xyz*yÆ¬Î6,ÛR,»H^så? 8 ÎZw

[:ñÌÅ7Íð Z³:Z/m
Š:<  `:ö

XËÌÛR,Ä»ŠârHì? 9 ÎZw
([:™g~ ALU Z³:Z}Zs-)

Š:Nzw-.$        `:Ï8-
“ (Computer Graphic) XÛR,¤/Z’ 10 ÎZw

ÑzqƒZ?
1992 [: 1940 Z³:
1902 Š:   1987 `:   

6,ŠB( 52 )�Z!*]™

Ÿñ8aþ³þ³^¨Œ

ÛR,Ã̂,

·²ÔŠ‹
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Arterial System
''''êêêê
HHHHMMMM((((:::: + RRRRwwwwXXXXbbbbøøøø LLLL

+ gggg~~~~ + ))))WWWWggggKKKK  

pyÅ²V»z{8~î O�pyÃŠwÐá™Ÿ~„
™@*ìXtpy™s)Wxc*C(ƒ@*ìXtWgR,m,ÔZzg
ZyÅ!*gq-�ápVÅæŠÐŸ~@lìX

Arteriole

:::: ZZZZzzzzwwww(((( + gggg~~~~ + ))))WWWWggggKKKK
X !*gq-WgR,~ÔWgR,~Å¡)f~(�ác

Arteriosclerosis

((((:::: bbbbøøøø LLLL
+ ggggzzzz + ®®®®ÑÑÑÑõõõõ LLLL+ ZZZZzzzzXXXXSSSSkkkk + gggg~~~~  + ))))WWWWggggKKKK

WgR,m,ÆJƒYäc*Zš/äÅzzÐƒäzZà
Zq-Fg~XWgR,m,ÅŠ-Zg,Z#ZKŠgCEÅŠî
Â
tªaZƒCìX

eeeeZZZZ((((:::: + 7777 + êêêêzzzz + ))))WWWWgggg Arthropoda

¬x X(Phylum) YâgzV»ƒÐ(,Z{0+Zy
�h (Limbs) îg6,ZyÃQ}¹Y@*ìXZyÆ;Bc

ŠZgƒD
Zzgic*Š{F,ÆŸ6,Zq-pwmJƒ@*ì��

B@*ìXt»&4è
JHE**òZq-J6,z”» (Cuticle) Yb

X ¯ƒ@*ìÔ6�Ñwáª»™za6,ÃW@*ì

7777gggg((((:::: + SSSSkkkk + êêêêzzzz + ))))WWWWgggg Arthrospore

~0*c*YäzZÑZq-n»Z7g (Fungi) í0+~
Æ„ƒä (Hypha) ��7Š}Æ;$¨é JE (Spore) 

ÐáCìX

((((:::: òòòò + IIII + êêêêzzzz + ))))WWWWgggg Arthrotomy

ŸÆË�h~oZÎä»¿X�h»W6,cÔÀ˜t
�hzVÆçÍc*Zk~Ð$øFMz){ï%ÆnHY@*
ìX

:::: NNNN****bbbb((((  + eeeeqqqq---- + ZZZZzzzz + KKKK+ ))))WWWWgggg Artiodactyl

X ñ°Šlc*QÄ_VgppzZÑYâg

Arundinaceous

RRRRkkkk((((:::: + ÙÙÙÙ + ääää+ eeee~~~~ + ¦¦¦¦yyyy + ))))ZZZZ}}}}
u,}Å§bMZzg‹ÔtZ˜bÀ˜7ŠzVc*ZyÅ
¯zÃ̂Òy™äÆnZEwÅYCìX

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
gz9)Ñ$k,~(ìX 300/=300/=300/=300/=
gggg‚‚‚‚ááááÅÅÅÅyyyyhhhh++++ZZZZgggg~~~~****WWWWggggeeeeggggÆÆÆÆffffgggg====::::™™™™,,,,XXXX   X2

„KX ''URDU SCIENCE MONTHLY''''URDU SCIENCE MONTHLY''''URDU SCIENCE MONTHLY''''URDU SCIENCE MONTHLY'' sBc*egZÅ6,Üs    X3
gz9iZZ+�gJz¦™,X 60/=60/=60/=60/= ¦™äÅßg]~ (Cash) Xg‚áÆZ»î.$~× 4

âx) ‰^ñß‹ QgŠzyh+Zg~BjÃgx
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ÑbZ3gZ]
gz9 5000/= --------------------------------------------------------------------------- å™
gz9 3800/= --------------------------------------------------------------------------- Û™
gz9 2600/= -------------------------------------------------------------------------- aåð™
gz9 10,000/= --------------------------------------------------------- Ãg)�Zhz;V$( Z zŠ Z Šzu
gz9 20,000/= ------------------------------------------------------------- )R°( Zs
gz9 30,000/= ------------------------------------------------------------- )R°( 1Ãg
gz9 24,000/= -------------------------------------------------------------- )Šz°( Zs

™,X z6,Z3gZ]»»x™äzZá|Z]gZ‚‡ì bZ0+gZY]»WgegŠ¶6,Zq-Z3gjqÝ<X

g‚á~�áù”{’k,zVÃ%jZ!Ü™**NqìX �

‡âãeg{�ðÜsŠ‹Å°ZpV~ÅYñÏX �

g‚á~�áù”{p}~›ëzZ°ZŠÅ¡ÅãCŠ~f)ŠZg~'ÅìX �

g‚á~�áùƒäzZáñZŠÐæk,Ô>ZŠZg]c*ZŠZg}»5ƒ**¢zg~7ìX �

'''''''''''''
fZ™ôzÆ 153 (26) ÐVZ™ 6 ÔgzŠ¤/ZyÔÑw.ZVÔŠ‹X 2096 Zz3,Ô6,ÚÔD�á,äYzh+6,öÔ

!*ãzæk,Z³Zi~:eZË·ZÅ6,zm, Ð�áùH''''' 110025 5Š‹X

ÁZiÁŠk»kV6,ZàŠ~YñÏX X1
g‚á&+g=z~X8X8gzZ:GYNÐXzÅ X2
g¶Á™äÆˆ„z~X8X8Åg¶HgÅYñ
ÏX

Ñ—zŠg•fsì? X3
°œ   25  =  »8  10__50 
°œ   30  =  »8 51__100

°œ   35  =  ÐiZZ+ 101
eZuyaâx)',ŠZ“™}ÇX X4
`ƒð»\VzZ:7àYNÏXÅ<å XEZZK X5
�Ûz|#»Z0+Zi{ÎäÆˆ„WgeggzZ:™,X
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