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ZgZŠ@*ZJVÐ
¤/m,ZzgÅ»»£BƒñÍ̃ò~¬sˆlÅ
YäÐìXËZq-#^ä¹å
ÃðÌZK̈yZq-
ZK̈+MÆ',ZW~Zq-özŠc*Zêbk,{7ìZL
W\~ÃðÌ®ÿ N7ìÉCÙZK̈yZq-',ZW»•ZìZzg
Zq-®ÿ N»Zq-zìX

„~gzbÅtew�¬ÝZK̈+MÃËð»{~¯g„
ì¹VÐgZ3$+wˆìYV:¼úY™Š¬Yñ

‚wJ-Æa�XÃ 19 18Ð 15 ª”V»�
ë�Zy»ÌIì
øg~ñ�Š{ (Teens) "2.ç HGEE

Î‚Ì…e{™CYg„ìÈrYg„ìXz{"Â»
Dg�ZzgÎ̄zc*ZyËÎ‚+VÅ{m´#Ö0ŠH
ìXÎ̄zc*äz{ƒ¼$+weZÑì�ëH™D�
Zzg¹™D�XtÌÎ̄zc*ä$+weZÑì
HÎe
YñZzgÁgZ2V6,ÎeYñXZq-ÀZq-If$Zq-
Z~éZzgZq-7†m¯@*ì1!*S†ªWt‚tÆ
gZÆÐøzx™ŠêìXaËÂ¬ÌCk™D1̧
Zk(ßYäZkËð~ZŸ†™Šc*ìZkÃ(,JŠc*ìZzg

ÃzeÆˆÐZ#Ð”VÃ6gHŠH
z{zZFZx$?
7,³ZzgZÚ,M?7,³ZzgWyÑí7,³ÂaÈgì�

ËƒäZzgËCk™ä~(,Z�ÛtìtƒYì
Ë
ÅæŠÅ¢zg]CkK%Ëƒ**pÙ»!*)̄ƒ1Z#
ZˆkÚðYIHìÂË»‚Bƒ**{àz‰ÜÃÉŠwÆ{à
6Ã½Š¶ÆaË»Ì:ƒ**Zq-§bÅÑeg~aZ™
ŠêìX

LLËgxZY4ì1ZˆkËð**ÍZgƒ@*ìX
tz{!*'��aZuz}~Ègì�X¼��
ËðI™D�†ã~g�zZáËg�6,6g™
ŠbYD�¼{ñl¡V~Zz‘6,GV~Z0+gzã
jyZzggzqãF,ª]Å{§Y™g;™DȨ̈ð!ª

Ìƒ$ËìX¦gZ]ÔÎaz„Å (Creatice) ™&43ð GGH

—-V»!*)̄Ìƒ$ËìZvzZá‚ŠðZzg<LNhzV6,
Y™g�zZáZzg{ñl¡V~ØgÑZ1VÐŠzggzqã

Ý]Ð;c*[ƒä»ŸZq-iâäJ-g;ìX

KKKKããããZZZZzzzzggggŠŠŠŠââââ©©©©¡¡¡¡6666,,,,ËËËËððððÆÆÆÆZZZZWWWW,,,,ZZZZ]]]]
a6,�º)ÃîJ-ËðÆFŠzg¦/gD�ZyÃ

ZL(,zVÅ¢zg]gSìX(,}ÌZk»ìw™,Zzg
ZLgzi%{~Z,ẑs:ƒYN
¹¢zg~f)
ŠZgc*VÌ7g~:ÅYÃXZL”VÅ6,zgl»ìwÁÐ
ÁZÚ™**¢zg~ì
aËKãZzgŠâ©ª»Dg:
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(A lzhe imer 's ƒYNX¼ßÍVÃZ²Z4-,ç XG0Fg~
ƒYCìÔËÃe')4k5é GEIGƒY@*ìX»_·(,Z Disease)

îsì1Zk-_·»vhtì
Kã¡6,Ëð
ÆZW,Z]ƒD�ZzgFFgc*VKãîg6,ÌÑhƒYC
�X

-Eg;Æâ�ZâVÃWzZi]4/õ NEEZzg¬xŠAYäzZá
ÂgzVÐŠzg™ÆZq-"WzZi#}~È™äÐZ(
Î
z{uÐ0*ƒVJ-I‰�Z%MÆ{{âV~E

²á{Ëð~gÇYäzZáZK̈y6,¾ª#Ö»¦/g
ƒ@*ƒÇZk»f™ƒ@*ÌìÂg^aÆ**x6,ƒäzZáv
_¶V~ÈƒÆg{Y@*ìzg:|qw¾ÃØ¹

ìH¦/gCìZy6,tÂZv„Y}ìX

¼zZu]ËðÅD):VÐ¸]i0+ÏqÝ

™äzZßVÅÌì|tì
ëZ#ŠzuzVÐ

e{ƒä”�ÂZLW\~Ã@*{ZzgšƒD−
YD�XËðic*Š{F,w)óyZ!gôzxyZzg§zZÝ»
ù·0YCìtÌƒZì
‰ÆatËðZLz�Š

ÐâzgZjyZzgú»!*)̄ƒðƒZzgZq-5̧]Kãz

gzqã»fg=0ˆƒX
¿tì
Óx_¬tCgì�
z{ŠzgT~

ëŠZ4ƒgì�c*ËŠgŠZ4ƒ`�z{ZyÓxZŠzZg
ÐZì�ZK̈y6,¦/g}�ZzgtŠzgËðìX

f[~ËðYyCZFg~t™àˆìZq-_·

úgÂVÅñ]”] 1.1 DÙZg%ŠzVZzg 70 C@*ì


ËðÐƒðìX

ËËËËððððÅÅÅÅzzzzzzzzÐÐÐÐZZZZFFFFggggcccc****VVVV
(Alzheimer) ZZZZ²²²²ZZZZÎÎÎÎ

Z²ZÎÅFg~ŠârÆiäZzgŠârÆŸ]Ã!*sy
âgä»:Lk�ìXZ²ZÎÅFg~e')4k5é GEIGÅƒÐ¬xzz

ìXc*ŠŠZ“ÔÎaÔgzbZzg�Y'gÂV~’gó¶Xt
p´VË¿Æ»x™äÅ&¢AÃOW,™C�X

(Dementia) eeee''''))))4444kkkk5555éééé GGGGEEEEIIIIGGGG
ŠârÃîzZávyÅzzÐ´â]Å '' e')4k5é GEIG ''

Zq-uÆaZq-¬xZ˜bìXtZLW\ÃZ

§hVÐªCÙ™YìÔZk6,«ì
ŠârÆÃyÐ

{OW,ƒD�X¬xîg6,Ô¿Åc*ŠŠZ“Zzg/È~

™äZzggzi%{Æ»ñVÃZ�xŠ¶Å&¢AyZ[ƒC
ìX

Time Shift 

Z‚Zyz&+gC&gzx)Z}eÚZö(Ô&Iei
&gzxc*ÉÓ43ðGF”ì]454jè GEGIEÌ¹Y@*ìÔZq-Z+qªì
T~y~ZŠgZu$+wY@*ìXt$+àƒðqªZâYÃ
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gKÔ(,~ÔŒÛd$Ôc*ZkÐ}ic*Š{ŠzgªCÙ™$Ëì

(Hallucinations) ìììì
]]]]444455554444jjjjèèèè GGGGEEEEGGGGIIIIEEEE

ì
]454jè GEGIE-Š!*]Æß¦gZ]�X¼�Ûd$Ã

©wÅ!*]ìÔ‰
ÎYäc*YuÅzzÐXp
Šzu}ic*Š{™qª‰²z�Û«Cc*e')4k5é GEIGÅ´#ÖƒMh
�X

ËËËËððððSSSSääää»»»»»»»»ggggzzzz!!!!****gggg
£Z̈zgfZCæ»fztøg}z‰Ü»è<ØìT
Ã"8545é FGEGV�Ûz|#™äzZáu',ZƒVäÔâw&zZà

VäZL1D6,¹»x[%ŠZzgúgÂVä
Î),÷N*ryë�ZrVäYg~™g3ìXZÖÃ
Óx-g\»ƒÐËoŒÛZgŠc*ŠHì:ŒÛRŠz„:
7,zÏÐÃðmX

tz;VÅi0+Ï»z:{ƒŠHZ¤/W\Zy745Îæ FG
EE6,ZzgZy

Î̄zc*ZzgZnÅe#™äzZßVÅW[Â
W\ÃZ0+Zi{ƒÇ
Zq-]ÌÂZ(7ì�ZKfZC
ÃZ+}Æ´z{ÃðÑg‚rƒ�!*]W\Å^gŠ~Zzg

›ÆMm`äzZá�z{ÌZkÆ–g}Zq-
),÷á™Æƒñ�XKz~Zq-Z(Gz£f‚e
™Z@*ì
ÎW\ÅZå(,ñÏZâW\ÅpâV(,|
YNÏ|tì
±Wæã(,"ÐZkÆßÍVÅ
pâV7(,™54è

G
GX

ZzgW`À Kz~�Zq-f‚‚i~»6,æw/0ŠH
tKz~ÔZÚ,MZzgŠzu}�zc*ÆfgZù¬xƒgì�
z{Ëð;gì�Zk!*]ÃŠCÙZŠb¢zg~ì
ËðÆ

p�Zñƒ**"ñ÷zæŠÇgƒ**"§pZgZzg"c*gzæŠÇg
)W!*Šc*ZYhƒ**zk,ZyªyZŠZkZzgËðÐCwŠyzùD
&~»Dgƒ**ìX

WWWWgggg
""""3333¨̈̈̈4444hhhhÿÿÿÿ
HHHHGGGGEEEEGGGGIIIIZZZZ

&&&&44445555ÍÍÍÍ----CCCC4444øøøø

EEEEHHHHGGGGGGGGEEEEEEEEZZZZhhhhggggzzzz1111ÀÀÀÀZZZZzzzzggggËËËËðððð
ZzgZ[�Wg"3¨4hÿ

HGEGI
Z
&45Í-C4ø

EHGGEEZhgz1ÀÅ�5(ßY
Wg„�z{¼6ÎZÑ]ÌaZ™g„�T~¼Zë

J-P 2050 ÎZÑ]ZkjZáÐ�
ñ�Š{ZzgWÒ{
ÎZÑ]ÑiòƒVÐ:

�Zq-t
Šz„¯**ZzgÎ̄i0+Ï~zhe»
§iHƒÇ?

ŠzuZt
Zq-Šzu}ÐmgppZzggZ‚™äÆ�
6§jZìgì�ZyÆZW,Z]HƒVÐHÎ̄zc*
ÆfgZùgzqã½ZÌ�ÛZë™ÃÐ?

Š~!*]tì
ËðZzgf6ZCZ[Î̄Äg}Å
zzÐìªZK̈y»Z#Î̄ZÚ½Áƒ@*ìÂZk»f6
ZCZ[ZzgËð»Zˆk(,"4ìZkÃ-V

\+AŸ/õ EG
ëË
ƒMh�tYä%
ëË�ZzgËð»Zˆk:™,1
Z0+gzVf‚ZzggzbÅ}�Zð~�Ëð»Zˆk�Zƒ@*
Yg;ìXÎZwtì
HWg"3¨4hÿ

HGEGI
Z
&45Í-C4ø

EHGGEEZzggz1FÅW¯ƒK

J]ñrþ³Š8



i0+ÏZzgÇ‚B»�ÛtSnÏXpŠf!®Ègì�

ßìwå
Óx̃´ZzgÓx̧~f[ÆCñƒñ
gZ56,™̂»x!ÅZy~2w0*BÏZŠO-™+Ð²Zt
J-Å�ñ�Š{qÑ]~!*ÇzZã™Šc*ì
f!Š*Å
ªŠ]™ä»¦gpŠZyÅZKÃ~zwÅ[ìX

ffff!!!!¦¦¦¦gggg»»»»ÑÑÑÑ]]]]ZZZZzzzzggggËËËËðððð
ÂQf[Zk$ìwÅ“J-WÒg~™@*gìÇ

Óx�`f!§i6,Z2ZgKYNÂŠ*Zq-6Z0+Zi
~’g$ËìX

f[Åñ])Š~e#-ô GGWsŠ~zÆ(**xÅZq-
J-Z%M 2050 Â[ìT»'qì
Í

Š~Š*»o0YñÇaè-g\ZzgZ%MÅYVÅn
ƒðW!*Š~ZzgZ¨Z�ÛiZzg{Z%MÅ(,fƒðW!*Š~»³
G¸ƒ**ìXf[”V~oÆZ0+ggLgL
oÂZÌÌ0`�
!*CÙÐîzZßVÅ®ZŠpŠZK
¤‰ÜëZg„ìz{â}ì
è<ØÐÜZg~ÅzzÐÑb

aZö~¶ƒðìf[äZ#¦gè<ØÃghŠc*ÂZy
Æ;VW!*Š~»hZyƒŠH&z{¦gè<ØÅñ]»**xŠê
ìXúgÂVÃic*Š{aaZ™äÅF,(Ôœ—ZzgZÅâ]
Å?m,zV»Z´yÂƒg;ìqÑèZ[¹Šk,ƒ_ì1
Q-g\Æ£«~ËŠgZ%MÅpzgCÃXc*YY
ìZkÄZy6,z{!*]™g;ìZzgÈg;ì
¾§bÐët

�ezHƒðh�Zzg�ezIƒñçÑ}��Ëð
Æ¸g~ZF,DYgì�ZkÅzzè<ØÅñ]ìZzg
f[Åñ]6,Zk»{Øƒ**ìX

ææææ¹¹¹¹ŠŠŠŠ****ZZZZzzzzggggggggzzzzqqqq++++MMMMÐÐÐÐÎÎÎÎƒƒƒƒ
ëæ¹Š*zZßVÆŒVZÌgzq+MZzgè<ØÆ
‚BÎƒ!*¹ìpz{ZKZÝªÅ@*Yg;ìX
¢zg]Zk!*]Åì
Z¤/ëpŠÃZKñ�Š{YVÃZzg
WäzZàYVÃËðÆ¸g~ZF,äÐX**eT
�Â…gzq+MÅ§sè<ØÅ§sZzgZvÅ§s
ßRƒÇZka
Zv„ì�ŠßV~ueZs�Zzg
Zv„ì�gzbÃÌ½Z�ÛZë™D�ZzgŸÃÌX

ËðÆ÷‚-Väf!”VÃZK�~á1
ìZzgf!„ÅáZà¸~Z¤/ZÏ§bf!„ÅŠ-Zã
g�ÂZyÅËÇV»wÌZkÐ¼ic*Š{Z

7ƒäzZÑìXp„CÙ�ÃWg;ìeìz{
yz*yÅÎ‚Ìƒ›”VÅÎ‚gƒVc*ZzgÌ
Z¨ÅŠzu~Î‚ÌƒQy6,f[Å„»1w!*ÑÃZ@*

ìZkÐ%úšM»¬Ýtì
ZkÆÜsZ¤/¼ë
Fg�ÂÍÂfe�û{Ì™fe�¨gz„7™D
Zzgt!*]ZÌÌøg}Šwâ+Ã»g7�
ZL„

a77g~Š*Æa�iñ�Šìz{ZvÅ§s
ßU~ìX
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____55554444----����ðððð
HHHHGGGGGGGGjjjj\\\\

1~ƒð¶ZzgZk» 1816
]4-Ÿ3ð
H
GGj\ÅZX

åYèZkÅ%! (R. Laennec) ñ].g´Ñ(

â�ZyÔ{ÂyZzgŠg}�Û/Ÿ¶XÑ(Ãå�{ÂyÃ

Šw»¬g£ìXZknZkÃ',ZÎ�z{©wÆ_.Ze

ç¤™}ªZL»yÃúg]ÆŠwÆ0*káY™Zk

ÅŠPÁ•XZkÆ�ŠwÆîg6,ZkäZq-Z¶gÃ

k[¯™ŠPÁGgcZEwHXz{tŠN™Z¶$+0+ZV

H (Amplification Effect) g{ŠH�Zk§jÐ

ic*Š{aZ4ð X0ZXZkÆˆZkä!*g{ZõÅÇ~Åk[»g

ÅX-V]
4-Ÿ3ð
H
GGj\ÅZXŠƒð¶X

´́́́6666

äƒÐ Hunt Ec*guÆ!5½5ë GEzZß43ï XEH

~ZXŠHåXt»xZkä&]~ 1849 ¬́#èFEL

eZ°»ŒÛ£ZŠZ™**åXZkz‰ÜZkÃZk 15 HYèZkÃ

ZXŠ»ÃðÃZ+{7ÎÄZzgZkÆ£tZq-Šz„ÃegÎ

eZ°~Š}Šñ@*z{Zk»ŒÛn[nXZkÆŠz„Zzg

w~ZkÆ�¡¼?ç
E
FgäZnfg=FÎ�eZ°¾ñX

ZZZZ¼¼¼¼uuuu¢¢¢¢

N*éZi+DZ¼u¢»ñ].ŒÛZgŠc*Y@*ìp

ZkcZkäŠg}ŠðÆÐ»x1XYèZkÆ%z{

Zã“-iqÝ:™YTÆfg=z{Zk»#̄

~Zkä,Z8ñgÌÐ 1878 ZEw»g™YX

!*]Å�z{ZkÃ�kDÙZgeZ°ŒÛ£Š}@*z{§8R,~~

âgLGYEZÑ¢»g™nXJäv¯ð1ic*Š{
_2.ç
IJGi�Ûz|#:ƒñX@*ëZi+DäZ¶gÆfg=ţ;
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Š~
Zkä¢ZXŠ™1ìXţk~WvÅ§b
’ˆZzgvÆ_2.ç

IJGiŠPZŠP�Ûz|#ƒ‰-VZi+DÃ
!kDÙZggz9ï‰X@*ëZ¼u¢¯ä~'×h+Zq-
‚wŠHX

ÌÌÌÌ»»»»HHHHÅÅÅÅŠŠŠŠggggcccc****ÄÄÄÄ
(Christian ̀ð6ŠZy™\B5é FGyØy!*í

äÌ»HÐ!*gŠzÅZ&+7~ÅãCŠg¿ Schonbein)

~ÚuZŒZzgËgu 1845 ¶XZkäZLÏ~
ZŒÆFÃZ·tÐZ™1XZSbö6,�n7,Zåz{
ZkäZKzZ̀ÆZ6,yÐ™sH1Z#ZkäZ6,yÃ

2äc\dc*ÂZk~ìZvˆX»H~�+ßkå
ZkÐZkä**¶z+ßk¯1X¤/xƒäZzgÈƒä6,
tWËeZ,̂ƒŠHXFŠ;×V¦/gäÆˆSkÃZkg8-~

~Ì»HÅ 1890 »gHŠH
Zj�ÃHYnXp
7À>î E
Y

XÌ0*ƒegT~ÆZEwÆnZEwƒäÎX

êêêêññññkkkk####‹‹‹‹
T¿äêñk#‹ZXŠHZkäZk»

¼71pZkÆ**T$äá1ZzgF
eZ°¾nX
~ŠzCÙ~Š-Zg 1892ä(James Dewar) 

8-,ç EGEe-Zg
zZÑ#‹¯1@*qÃQZg3YnXZkÆ�á¤/Š

äywZEwÆnZk (Reinhold Burger) 

~̀*~¯1T»**xêñkåTÆp 1904Ã
ÑH~wZg]Æ�XZkÆˆÐW`J-êñkv

äDÙZgzV
œ¾1ìX

(Heroin)    ‹‹‹‹zzzzMMMM
~3´Æ´`Æîg6,¯c* 1897 ‹zMÃ

egvvÆ;"2.ç JGEueg^äZÏ‚w Bayer ŠHåX
Z$n.ç GF+ZXŠÅpZkÃZˆk4ð X0Z
Zk»Šw6,$zg~»ZW,

aZƒ@*åXZkäZLZz6,Zzg‚B~»x™äzZá
åX heroic 5i}6,Zk»Š/HÂŠgc*Ä4ð X0Z
Zk»ZW,

~‹zM»**x#̄ZEwÆnÑzqH 1898 âÞ
»**xŠc*ŠHX (Wonder Drug) ŠHXZkÃz&+gegv

®Ó41¹ÿ GER,Z"5Îæ JGEG‰�ƒÆƒ 180 ZŒb‚ßV~
~ÝiväZkÃzDÆ 1913 ÃZ+{q†Xp

îg6,¯**È™Šc*Z#Z%M~hßVäDe$Å
t
ßÍV~Zi+̈aZ™CìX

(Microwave Oven) ââââMMMMzzzzzzzz----ZZZZzzzzËËËËyyyy
z{áTäøg~ywi0+7V~Zz[',0*

HìZk»**xâMzz-ZzËyìXZk»W¸iZq-e<

Æ×ZZzgkBÆŠzgZygi+Zg6,ó»xÐ4ð X0Z�!5½5é G
YER,Zy

ZEw™@*TÐâMzz-qzVÃ̂l™@*ìXZq-gi+Zg
(Raytheon) g^lT»**x6,Ï	�g}Šy

~Zq-gziz{ZK§8gR,~~ 1946 »g7gc~5ixå
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!5½5é G
YER,ZyÆ0*kÐ¦/gZÂZkäŠ¬
ZkÅÙA~
e<£ˆXz{Zk!*]6,g̈g{ŠHZ[Zkä!5½5é G

YE

R,Zyk[Æ0*khÆŠZägÇÂz{ZðÑXZŒgzi
Zk»Š/Zq-Z&+}6,HÂz{ZkÆg=»gÆZz6,O
ŠHX

ÆWy~g}Šy»g7gcäâMz 1946

~Zq-#̄ 1947 z-ZzËy»¼qÝ™1ZzgZŒ‚w
á¯àXZXŠƒEZàtábÅZzœÔZq-H»äðZk
»ziyZzgZkÅ70*õDÙZgeZ°¶X

   (Jaccuzi) YYYYÃÃÃÃiiii~~~~ÅÅÅÅZZZZ’’’’ZZZZYYYY
**gBZ%M~yzVÆ!*Bgz'×~YÃi~»

ZEw¹ƒ@*ìXZkÅZ’ZY-Vƒð
û¯g*~
}ZOÐWðYÃi~ÄÆZq-a54-ô GEGÃ�hzV»
”h+ŠgŠÑhƒŠHåXZkÆzZ−WeWYÃi~Ã
Zˆk4ð X0Z
ZkÆdWÃzZR,êZ8Å¢zg]ìXZk

äZq-7g×B¯c*TÃhwÆ!*BO$~gÄ™
`c*Y@*ÂZk~Ö™ZkÆ�hzVZzgZ¡IYÃjyM

1955 åXZkÅÄ˜izVÆnZJB¯C¶X
~ZkWàc*Ã#̄™Šc*ŠHTcZq-ÁZ7S-á
¯ðˆXGg{‚wÆZ0+gZ0+gzOw7w!*B

àCÑzqƒ‰X~ZJ (Whirlpool Baths)

854ø EGHÑƒD¸Xz{^ª54-ô GEGYÃi~Zkv»82.ç FJG

}0ŠHTÆ´`ct§iŠgc*ÄHŠHåX

WWWWMMMM6666MMMMÐÐÐÐ¬¬¬¬ÃÃÃÃttttZZZZŸŸŸŸÄÄÄÄ
WM6MÅà]ÃtZŸÄ)¾wgY

~�áùƒEZáZq-ó 1998 kK(ÅzzÐìX1
£!Æ_.',¤6Ægc*èŠZy®Ò©ð EgeätÃte:
‚wI7HåXZkÆ_.z@åeZy®Ò©ð EgeÔ�
-

~ÃtZŸÄ 1870 Eg;»Òßy~6,zWåZkä
7H Elements of Dynamic 1878 ZKÂ[

åXZkäZLg^aÄ~ðÔ¢aZzg¤/-¨~m
‚w 26 ~HåX®Ò©ð Ege 1915 U*"$H�WM6Mä

Å/~6,zW0ŠHpZkÆÐz¾d$Ãc*]Zzg
!*ÂVÐZkÆc*gŠz„ZkÃ¼gzZzgÃF,Z26,zWë

âga 3 ‚wÅ/~ 33 ¸XZkÅzÃ]B$ŠtÐ

Ã6,…w~ƒðªWM6MÅaZöÐŠHg{ 1879

Šy¬X

¢¢¢¢]]]]ŠŠŠŠZZZZyyyy88885555åååå FFFFGGGGHHHHÌÌÌÌuuuuÅÅÅÅtttt
(James Chadwick) 1974

8-,ç EGE85å FGHÌu

tÐ¢]ŠZy0ŠH²z{ˆ[ŠZyàCeLåX4ð X0Zt


Î!‚wÅ/~Z#z{âó-Eg;~ŠZ¾Æn
ŠHÂtÐz{ZkÑí~9ZƒŠH�‚Û¾Æ¤AV

c¶XTkR,äZk»ZÚz-1Zk»**xZgêgZŠḡgeå

J]ñrŠ8



�Zk»CÙŠ+m,åX85å FGHÌuäZN*î7šiÆ-Z
~ 1932

!545Îæ GEHEÃƒÐ¬ÒyHåXQZkä
ER,Zy0*gçÃŠgc*ÄHTÅ¯Y6,ZkÃââ6,Z,̂»
,ZgŒÛZgŠc*ŠHXŠzu~kBxÆŠzgZyZkäZy
Z%O‚0ZâVÐ};H6,z7½3ï EGHÆ)¬zy
HMVäZN*î'.ï EE¯c*åXz{',¤â~‚0ZâV
»7gåX

öööö8888¬¬¬¬¾¾¾¾ääää¯̄̄̄cccc****
‚!1 49 ö8¯ä»§ie«CÆ        

äZKßyÅ§8gR,~~ (Swinburne) 
8-,ç EGEÎy',y

~”gsHåXZ#¼W~~ZkZXŠ» 1907

¼ZL**x™zZäŠHÂZkÃCc*ŠH

&ÑC4-ê
EEJGÆCàC

äÜsZq-gzi¬Zk»¼ (Leo Baekeland) 

 ZL**xgZ™zZc*åX (Bakelite) àÑV$

eeeeZZZZggggÌÌÌÌyyyyÆÆÆÆ********uuuu»»»»]]]]gggg
  (Beagle) �"1ºÿ EG (Fitzroy) 

54èFHEgZ',¼̂gZñ      

d~˜i»IåZzgTäeZgÌyÃZkÆ@*g]^6,á
™Y**åXZkäŒÛd$ŒÛd$eZgÌyÃZL‚BáYä
ÐZkÆ**uÅˆÅzzÐZïg™Šc*åX¼gZñ

»måTÆ_.ZK̈y (Phrenology) �ÛbßY
ÆPI»Z0+Zi{ZkÆaçMÅCÐHY@*ìXZkäÎe


eZgÌy»(,ZÔñN***uZk!*]Å´#Öå
z{¡~
îg6,»IzNå�
E

²£4è
HE^Ænoƒ7X

pZ#ZkäeZgÌyÆ‚B3**3c*ÂZkäZK
gZñ$+wàXeZgÌy»!*\ÌZkE^ÆÜsåX
Z¤/eZgzy^6,:Y@*ÂŠ*Zq-(,}Zz[W�Û,Ãt
Zg»YÐøzxg{YCX

‰‰‰‰....ÞÞÞÞññññããããmmmm
ÜY~]45Õä

H
GV$−»Wàc*ƒÐ¬‚³

'ìZgêÏ¯guä7HåX‰.ÞñãmZ4
ÅzzÐeƒð (Orbiting Satellites) ]45Õä

H
GV$

zzzzZZZZ]]]],,,,:::: ~Zq-G̃+ 1945 ìX›¯guätWàc*
~7HåXpZkäZk»Ãð¼71-Vz{ zzzzgggg®®®®

DÙZg;
0*ƒ&+ÅŠzªÐøzxŠHZzgÃðâàÃZ+{7ƒZX

iiiiCCCCÙÙÙÙ{{{{ÅÅÅÅYYYY++++$$$$ggggZZZZ––––~~~~tttt
Z%MÅðZà**‚ÆiCÙ{(g}ÅY+$

~q-¤>ƒ 1962 �y Mariner I YäzZÑu
ŠHXYègZ–fWsÆeg4ˆZLð”{
^ÅY+$YäÅOñßY+$^7,ZXîCš
äØÎc*
ZkuÆ>ƒäÅzzÛR,‚Åz],

ÃÃe:HY**åXgñi (Hyphen ) 6,z¤/Zx~;"3©è
JGEE


eZ°»vy $18.5 ÅzzÐ**‚Ã Zz‡sÅZkt
4ð X0ZåX
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TTTTðððð8888jjjj\\\\6666,,,,ÌÌÌÌ
(Hubble Telescope) 

~5ŠH 1990 Tð8j\ÃÜY~
teZ°Ñ†Wð¶X1¢„Zk!*]»ZÏs 2 ZzgZk6,

4ð X0Z
z;VÐWEZà£zk,Š®à‰X)ÆˆØ`

ZkÆ6,ZÎ~°ÐÃZ#0*×HYg;åÂeözZà
W:gZe6,Ì»Š™0îEg{ŠHåXZk»Èì
�

1/50" ic*Š{*åªZK̈ã!*wÆ 0.002 mm 

',Z',XÌÆZkŠÆÃSä~&‚w‰ZzgZk6,

eZ°yaWc*åXZkÚŠzg™äcªu 86

~ÜY~5ŠHåX 1993

(Velcro) zzzz&&&&ÓÓÓÓ¾¾¾¾ææææ GGGGzzzzÅÅÅÅZZZZXXXXŠŠŠŠ
W`Àz&Ó¾æ Gz»ZEw¹¬xƒŠHìX�ÂV

~ÔÀzV~Ô�Ûo~Ôjw·V~Zk»ZEwÃW@*
ìX{mîg6,Zk»�ÂV~ZEw˜V),gÍVÆn
È!*0+−Âƒ@*ìXZk»ñ].Îu,gC»Yg`$4n.ç GHw

1941 åTÃZmZ$n.ç
E

Fc (George de Mestral) 

~�gZâƒQ~§ÆŠzgZyƒðZ#ZkÆÈ»Ÿ
ÐÎXz{Zk7Š} (Cockleburs) Zk»ŒŠZg�ápV

ÅZq-�ácÃZK§8R,~~áŠHZzgZKâMzj\~
ZkÆ«3½ø XÃŠ¬TÅzzÐtËqÐZS-YD

qÝ™1ZzgZkZXŠ»**x 1955 ¸XZkäZk»¼
ª(Crocket) ªß\Zzg™Z– (Velour) zwg

HX¬wzsÃ5™tz&Ó¾æ Gz0ŠHX

ÅÅÅÅHHHHMMMMƒƒƒƒ********eeee’’’’
Zq-Å!*g{Zõ»ƒ@*ìZk»ê',¤6Æ

!*Š�á{{~ZzwÆ!*izÅMðÐð4ð X0ZåXŠHgƒ,œ~
ƒÇ 1/3 Æ!*Š�á{ä¬Šc*
Zq-ÅZkÆ!*iz»Zq-äð

ÔZõ»åX 36 �


0000****´́́́ÆÆÆÆ0000ßßßß....
0*´Æ0¹Y@*
Zk~W],y»°ƒ@*T

Æ3äÐZK̈yÆ‰¤!g0YD�XZkÅà]
~Zq-»gIy0*\WðÅzzÐÑzqƒð¶XZq- 1930

~0*´ÆZbZY6,ï™g;å 1870 ̀ð‚0ZV�
ZkäZ(gt»`ZL£!~ß7À>î E

YX6,ÎŠc*åXT
Ð4å
0*´~W,̂yŠkkHic*Š{ƒ@*OñZkÆ


~4ð X0Zp 1937 Zk~zZªHƒ@*ìXZkt»ZÏs
Z[Zk�ÛèŠZ*yÃg«™**ÂƒŠHåX

(Kingfisher) ±±±±5555ëëëë LLLLEEEEYYYYdddd6666,,,,0000++++{{{{ZZZZzzzzggggYYYY0000****yyyyÅÅÅÅRRRR,,,,++++
ú¢a°‚ÅgëgÐ 320 Y0*yÅÄR,+

àzVÆŠgxy)�ÛzVÃá™YC�X±gyÆ
ŠzgZyZ+B2.ç

E
EJGiäŠ¬
Z#R,+Ë"5ÿ

HE~Ð¦/gCÂ
6,bÅzzÐÐaZƒEZàØzVÐÎ7-1xaZƒCX

J]ñrþ³Š8
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¢aŠzgyzVÅ9HVizgÐÎÑzq 400 ZkÅzzÐ
Ãåd ( Eiji Naktsu) ™ŠtXZ

+C42.ç
E

EEJGZ�**´4ið H

6,0+}»ìwWc*
z{¾§bƒZ~Ð0*ãÆZ0+g̈©Î@*
TÐ0*ã~gN*‚ZYwW@*XZknZkäÄR,+
Å**uådÅ§bÅ¯Š~TÐ:ÜsØgÁƒŠHÉ
ðÌÁZEwƒäÐX

                      ÌÌÌÌ$$$$hhhh4444èèèè
EEEEHHHHEEEEllll^̂̂̂ÅÅÅÅtttt

',¤6»�g(„ŠZyèz$h4è
EHEl^

Ec*gu~¼Ig6,Wc*ƒZåXEc*guÅ ~1931 Šc

�gvu¢©-ô
EEGZ-E6,z{ñ]Æì~YäÐ!*w

!*wXZ#Zq-»gÆ‚B”~iÂƒ™i}6,¤/ŠHX
4ð X0Zt
l^ä)q¢Šâ©qª~WDƒñR,

ŠÃß§sŠ¬ZzgtÈwŠH
Z%M~R,ŠZy
¹ìªgZV$íeXZkÃaçM6,ZzggZy6,”h+a›
WNZzghw~&‹ŠZ4g;XßyzZ:Y™Zk
äZ¶ge~é~*y–TÆúnZkÃbÎ
0*ƒ&+»çz£Šc*ŠHåX

&&&&44443333ðððð EEEEGGGGFFFFAAAAÅÅÅÅ1111ZZZZ§§§§““““ÅÅÅÅzzzzzzzz
(~&43ð EGFAÃ“» 1815 ËZR,ßÅkB)�y

‚o™**7,ZYè±ZðÆWy~ŠyZkÃ1Z§»ŠgŠ**uú
4ð X0ZÔZzgz{ZLh̃}6,Ö™̄`ÅÜzw•»ç¤™eX

tzZuñ§å
z{¯`Å¾yZK%èÆ_.:™e
~ZkÃ 1815 �y 22 XkBÆˆz{ckzZ:Wc*Zzg

Æ‚́à~` Rochefort dzw™Šc*ŠHXz;VÐz{

ŠHXZk»ZgZŠ{å
Z%M¸vYñ1',¤6Æd~
˜izVäZkà»šOH4ð X0ZåXZ%Zk»¸ð�is
Z%M�ÛZgƒä~»x[ƒŠHX

J]ñrþ³Š8
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yh+Zg|Z]ázƒV!

/yh+Zg~Æng¶ÜsJÆYg~

ZzgWyÑí (DD) ™Š{eZ&+egZÅ

Æfg= (Online Transfer) R,Zc

„JwÅYñÏX

Æfg=Èˆ (EMO) /79*Wgeg

g¶Jw7ÅYñÏX
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ÍÍÍÍ����ááááíííízzzzNNNN****ððððÔÔÔÔ§§§§&&&&ŠŠŠŠÔÔÔÔzzzzNNNN****ððððeeee~~~~ÔÔÔÔ5555ÒÒÒÒggggöööö GGGG9999ZZZZwwww
zN*ðe~gz~i5+k,P%·]»ù·ìXÃ

(Ì¹Y@*ìZzg�yÃ$+y» Calciferol
5Ó4gö GG9Zw)
bz¯äÆa¢zg~ìX¬xîg6,zN*ðe~ŠzßgÂV

(k,ÍHwÏ9Zw Vitamin D2 ~0*c*Y@*ìXzN*ðe~)
(�m@*])æzxZzgP7ŠzV(~0*c* Ergocalciferol)

(ÃáHwÏ9Zw Vitamin D3)3 Y@*ìZzgzN*ðe~
(�¬x³Zã½ZƒV‰Z&+}Å Cholecalciferol)

(ÔTÆ®»%~0*c* Fatty Fish igŠ~Ô0Ôgz"T)
Y@*ìX

(ZzgÃ`gk C a l c i u m zN*ðe~y)
(ÆZEw~ZëgzwZŠZ™@*ìXzN*ð Phosphorus)

e~ZyŠznyÆZ+Cå
E

EEZ[ÆaÌŠg»gƒ@*ìXzN*ð
e~y»Z+Cå

E
EEZ[(,J@*Zzg¤/ŠzVÐZyZ`Á™@*ìXŸ

~yZzgÃ`gkÆ4ZEwÐAc*VZzgŠZ-$¢o
ƒD�ZzgZyÅ¡',ŒÛZggSìXZkÆ´z{zN*ðe~

Immune úVÅ„ZzgZyÅ›zúZzgæZ¢š-ö
EGÂx)

(ÆaÌ¢zg~ìX System

V i t a m in  D øg~½Z~zN*ðe~5ŠzŠ|)
(ZzgZkŠzŠ|ÐZâzN*ðe~»Zë Fortified Milk

za‘W�X½ZÐzN*ðe~YÆ´z{øgZŸzN*ð
e~»gÌ™©8ìXZK̈ã¢Îg`Å!*Ññ¶ÃúV

(Æik,ZW,Ã«Zw U l t r a v o i l e t  R a y s )

(ÐzN*ðe~»g™CìXß~Šz%û Cholesterol)

J]ñrþ³Š8

zN*ðZ}Ôe~ÔZ~ZzgÆ

eZË¬$+dÔ©gW!*Š
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Gg{Gg{4ÆaŠð\~gxzN*ðe~Å¢zg]
Sunshine Vitamin 7g~™ŠêìXZkazN*ðe~Ã

Ì¹Y@*ìXøg}Ÿ~zN*ðe~»g™äÅZk
&¢A6,‰âCÙ+zN*ðe~ÃzN*2Æi%}Ðïw™
;gñy»ŠgzŠï�X

zzzzNNNN****ððððeeee~~~~ÅÅÅÅ¶¶¶¶
(!*<m Hypovitaminosis D ;=zN*ë‹e~)

”VZzgpZ&Zzg(,~/ÆßÍV~¹¬xìX
zN*ðe~Å¶Åz�;]~½Z~zN*ðe~»Á
”wc*¶ÃúVªŠð\~Áz‰ÜÆagx

X �áï�
zN*ðe~Å¶Ð”V~ÎÇÅFg~

Zzg(,zV~A-VÅ$zg~ (R i c k e t s )

ƒCìXñ�Š{Šzg~zN*ðe~ (Osteomalacia)

Å¶»mŠwÆZ%ZnãZzg”V~Š)Zzg
Šzu}GZ%ZnÅ(,SƒðÑjVÐÌŠ¬Yg;

ìX
25 Hydroxy zN*ðe~Å¶»Z0+Zi{py~

ÅeöÐHY@*ìXZkzN*ðc*âœ{Å Vitamin D

°B{ÐÁlZg~0*c*Y**zN*ðe~ 20 nanograms 

Å¶Å¶K0+„™CìX

ÎÎÎÎ33336666ÔÔÔÔzzzzNNNN****ððððeeee~~~~ÅÅÅÅ¶¶¶¶))))””””VVVV~~~~((((ÔÔÔÔ
((((:::: Rickets gggg&&&&½½½½55554444øøøø GGGGGGGGHHHH))))

”V~zN*ðe~Å¶ÐƒäzZÑ%nT~
yÅ¶ÐAc*V$zgƒYC�X$zgAc*VdS©S
Ìƒ$Ë�XczVÅAc*V¦Sg�ÅOñ¾yÅ̂

¹Y@*ìXzN*ðe~Å Bow Legs ~&×YC�q

 ¶½Z~ÁlZg~zN*ðe~qÝ™**ÔŠð\)¶
ÃúV(~Ágxc*ËŠzu}%nÆ:LŸ~yZzg
¯`gkÁƒ**ìX

gggg{{{{zzzz]]]]««««JJJJxxxxÔÔÔÔzzzzNNNN****ððððeeee~~~~ÅÅÅÅ¶¶¶¶))))((((,,,,zzzzVVVV~~~~((((ÔÔÔÔ
::::((((Osteomalacia)))) WWWW----ŠŠŠŠ

zN*ðe~c*yZzgÃ`gkÅ¶ÐA-VÆ3,x7,
YäÅqªì�A-V~ŠgŠÔ$zg~ZzgAc*VIU»

:Lk�ìXtqªÀ˜!*½V!*<mpZ&~ƒCìZzg
c*Î36ìX Rickets ”V~Zk»˜z%n

zN*ðe~Å¶»´`øg}ŸÃ½ZZzg'$454ø GEHÆ
fg=zN*ðe~Å�ÛZbìX¢Æfg=zN*ðe~Å»g~
Ã(,JäÆaß~Šz%ûŠkÐGg{4Šð\
~g�»tg{ÌŠc*Y@*ìX

zzzzNNNN****ððððeeee~~~~ÅÅÅÅiiiicccc****ŠŠŠŠCCCC::::
˜VzN*ðe~Å¶ÐA-VÆZ%ZnƒD�

z�zN*ðe~Åic*ŠCvyŠ{ƒCìXzN*ðe~Å

J]ñrþ³Š8
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Åqª~py~ Hypervitaminosis D ic*ŠCª
y(,|Y@*ì�ŠwZzg¤/ŠzVÆavyŠ{U*"$ƒY
ìXpy~ñ�ŠiZZ+yZ!*:V~¦Ìƒä4
ìX

§§§§&&&&~~~~ÔÔÔÔzzzzNNNN****ððððZZZZ~~~~ÔÔÔÔÂÂÂÂÃÃÃÃ9999ZZZZwwww
ŠgCîg6,0*ñYäzZágz~i5+k,WJ

%·]ÃzN*ðZ~~�áïHY@*ìXZy~ÐegIÃ
(ZzgŠzu}egIÃR,~**w T o c o p h e r o l 9Zw)

(%·]�XZy~ƒÐ¬x½ã Tocotrienal)

(%“ƒ@* Alpha Tocopherol â}‚ZÖIÃ9Zw)
»**xŠc*Y@*ìX Tocopherol ìÔZk¯6,zN*ðZ~Ã

zN*ðZ~øg}Ÿ~Zq-i',Š„âú‰

(âœ}Å§b»x™DƒñzN*ðZ} Antioxidant)

ZzgzN*ðÏÔpyÆÑwúVZzg¢zg~gz"F,ØV
(Ãôpg‚rì@*
z{ZCgzw Essential Fatty Acids)

4îg6,Z�xŠ}ÃXgzc*=ƒð~i5+k,ƒäÆ
(~âú Cell Membranes :LzN*ðZ~ï~9£Ò3ð EGV)

‰gzwl!S@*ìXaèzN*ðZ~Z=ƒÇVÃ
‰~¿ÐgzÂìZÐZÎVZzg=ƒÇV~5c*Ì
Y@*ìX

âú‰âœ{ƒäÆ´z{zN*ðZ~Â6~Âx~
ZëgzwZŠZ™@*ìXïäzN*ðZ~ÃŠwÆZ%ZnZzgã

ÐXä~çzy0*c*ìX

zzzzNNNN****ððððZZZZ~~~~ÆÆÆÆffffggggZZZZùùùù::::
(‰Å6,ZÔ̂ÔÎc* Vegetable Oils m@*C%)

W h e a t ÎÔLÞÔÎg`í»%Zzg[VÆ<)

(~zN*ðZ~ÅzZ�ÛlZg0*ðYCìXzN*ðZ~Æ Germ

‰ñ8-^Ô!*ŠZxÔ	 Nuts) Šzu}fgZùZ�i
‰Îg`íÆÕ@Ô´!(ÔU*"$ Seeds z){(ÔœV)

½ZðZ»kZzgCÙ}ízZàF,»gc*V�XzN*ðZ~Å
©àlZg]VÔÍ“ÔTZzg%©~Ì0*ðYCìX
½ZƒVÐzN*ðZ~ZâlZg~qÝƒY@*ì
ZK̈âV
~ZkzN*ðÅ¶�áfz**Šg„Š@ˆìX

½Z»g™äZzgôp™äÆ§hVÐzN*ðZ~
ŸùƒYì!*<mZ¤/ic*Š{Šk,J-åc*c*îghZYñX

(®ZzgW] Fat Tissues Ÿ~zN*ðZ~
\A+ö
I
!*:V)

~¦ƒ@*ìX

zzzzNNNN****ððððZZZZ~~~~ÅÅÅÅ----ðððð¢¢¢¢zzzzgggg]]]]::::
âCÙ+zN*ðZ~Å-ðŠg»glZgZCD�X
zN*ðZ~Å-ðlZg”V~&ÐegZÖIÃ9ZwZr~

(Ðá Alpha Tocopherol Equivalents
"5Ò54ø
FGEH

)

™(,zV~WJÐŠkZÖIÃ9ZwZr~"5Ò54ø
FGEHJ-Cð

°80Ð20 YCìX½Z~ñ�ŠzN*ðZ~Å{àlZg)
œJ-(_.[ƒCìXzN*ðZ~ÆZ+Cå

E
EEZ[Æa1$

(»ƒ**ZzgÅ5Ò0î EE»»x™**¢zg~ìX bile)

J]ñrþ³Š8
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§§§§&&&&



zzzzNNNN****ððððÆÆÆÆÔÔÔÔÃÃÃÃ����ÃÃÃÃeeeeyyyy
zN*ðÆÌgz~i5+k,P%·]6,Œ¤/z{

(Vitamin 1 ìÎŠz¤/z:„HY@*ìXzN*ðÆ
(%·]�mC Phylloquinones Ã�Ãe÷) K1)

fgZùÐqÝƒD�Zzg½Z~ZyÅc]ƒCìX
ZkazN*ðÆÃÃ�ÃeyÌ¹Y@*ìXmCOð

(ÔCÙ}DzZàZzgŠzu~F,»gc*V‰ Vegetable Oils)

ÍÌÔèÍÌÔ',zÃàz){ZknÆzN*ðÆZifgZù
�X

(fÃe÷ Vitamin K2)2 ŠzuZ¤/z\zN*ðÆ
ì�³Zã½ZƒVZzgWÕV~ (» Menaquinones)

̀Z.Æ¿ÐqÝƒ@*ìXŠgCîg6,0*ñYä
zZázN*ðÆ´z{zN*ðÆ&ßgÂV~»gÌH
Y@*ìX

zN*ðÆpyÃÕÐgz1Æ¿~Šg»gì
ƒäÆaŠg»gâœzVÅ»g~ Clot ZzgpyÃßª
)Ã1(»gzwZŠZ™@*ìX Cofactor ~zN*ðÆ

ZkzN*ðÅ¶ÐpyÕ6,âbƒ@*ìXpyÆZ+A)é
E

EŠ
~ZŸ†ƒ@*ìXZkZë (Clotting Time) »z‰Ü

»xÆ´z{zN*ðÆA-VÅ¡Æa¢zg~¤/ŠZ**
Y@*ìX

øg~½ZZzgW-$~"5¿.ç EGHc*ÅY+$ÐzN*ðÆ
Å»g~Æ:LZkzN*ðÅ¶$h45é

E
EGêÁŠÚ~WCìp

‰ŠzZƒVÆ:LzN*ðÆÅ¶ƒ$ËìXâiZG{”V
~ZkzN*ðÅ¶ƒ$ËìTÐÖÆaaZöÆ
¯g~ˆ”VÃzN*ðÆ»ZbÎc*Y@*ìXgz~i
5+k,Šzu}zN*2Z}Ôe~ZzgZ~Æ',ÜszN*ðÆÅ
ic*ŠCÆZW,Z]ŠÚ~7Wñ�X

J]ñrþ³Š8

]]]]ÂÂÂÂ¡¡¡¡áááá
6,¼ (You Tube) eZË·ZÅ6,zm,Æ-k[

ŠÚÆnŠg•fsÅ5ë LEÃN*U$™,:

https://www.youtube.com/

user/maparvaiz/video 

c*QSkYWgÃeÃZL
¯yÐZÂ™Æ  Z�ĝ

-k[6,ŠB:
_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"Zzg

eZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://independent.academia.edu/

maslamparvaizdrparvaiz

c*QSkYWgÃeÃZL
Z�ĝ¯yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X

https://www.youtube.com/@MohammadAslamParvaiz/videos
https://independent.academia.edu/MAslamParvaizDrParvaiz
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ZÚ,MÆZÃŠ~UZkŠgic*Š{�
Zy»Zq©
ÂìXCÙŠyZkÆ66ZEw‚tWgì�XCÙ
¿ÆnZkÅÑà~¼:¼¢zgìX”VÆn
-$6ŠNSñ�Š�ÔCÆn"Z•(ñZŠZzg
ÑözŠ(ñZñ�Š�Ô@*̀zVÆnˆg]ÆZq-

Ð(,|™Zq-§jñ�Š�ÔZgzVÆnâ™~Æ
”wÆ"ÑggZ5Aƒñ�ÔÑq-§]Æ
|ìVÆnðeìg¤VÆZmgÑƒñ�Ô
Šz„¯äZzgŸ’ÎäÆ�á@ÆnÎ̄zd$
‚Qñ�Š�IVÆŠ-ZâVÆnCÙoZzgCÙi!*yÅ
56,ZãÓx̀!z‰Üñ�Š�ÔñuÆáZßVÆn
CÙnÅñuñ�ŠìXŒVJ-
²c*V£zk,ZzgIVÐ

Šw
äzZßVÆnZzg�Zg-VÆn�ZÉÅJ-Å
ÓxW‚*VZÚ,M6,ñ�Š�X

¾nZÚ,MƒÆnìX
ZgVÆnZYìÂ',zVÆn',ZX
Zq-¤̈DZk»ZEwDÆ”wÆn™@*ìÔ

Zq-[Zk»ZEwïÆn™@*ìÔZq-@*̀Zk»
ZEwˆg]Æn™@*ìÔZq-¬xZK̈yZk»ZEw

ô̧Æn™@*ìz�Zq-Šc¤/ŠZk»ZEwŠc

¤/ŠZ:»gzZÇVÆn™@*ìÂZq-ŠðÆ!*iZk»ZEw

ßÍVÃ"4Zzgç̧s¯™Z7ßUÆn™@*ìX
].h+Šzg~ZÚ,MÆ¬xZEÑ]ÃëŠg`fs
{âV~!*.$Mh�X

((((:::: Communication XXXX¸̧̧̧gggg‚‚‚‚ãããã&&&&ggggZZZZ‚‚‚‚)))) 1

((((:::: Email ))))ZZZZ³³³³((((ZZZZ~~~~éééé))))
ZÚ,M»ƒÐZë»g**)tìZkäèoÅ

J]ñrþ³Š8

(26 )mX !*'i!*âVÅ
ZÚ,MÅZÃŠe$

eZËpgæZDwÔ®
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F,−Ã"Z•W‚y¯Šc*ìXeZu»Š*ÂxNgNg
¹Y@*ì Snail Mail ÌåZzgÌ)W`ÀZÐ

ª˜fÅgëgÐ™̂äzZàeZu(XZkÆ£«
(uzk',tgëgÌìZzg!*Çj Email ~Z~é)

ÌX
Zq-¿�Š*ÆËŠzgŠgZio~ÔëÐDÙZgzV     /

éŠzǵìÔëZq-²ÐÌÁ²á~ZCâZkJ-
(Að FX™Mh�X

Zq-W‚ãZzgÌì
»½~âÆ',Üs      /

Z¼Z7-âÆ‚B¦k,,Ôzi+-ÔWe-ÔéÂ
ÁZzgŠ*zm,,z){¼Ì(,~„W‚ãÆ‚BÝÅ
Y$Ë�X
/»½~…̧Üsøg}í6,„Šø7[ƒY

(~X Office hours ìZzgz{ÌÜsŠí~Zz‡])
pW`ÀZ~éÅœªÛR,Æ‚B‚Bñ!*b¯y6,
ÌŠø7[ƒäÅzzÐtCÙ(ZzgCÙz‰ÜŠø7[ƒ$Ë

ìXëŠ*ÆËÌê~ñ�ŠƒVZzgŠyc*gZ]»Ãð
ÌPƒÔ…5ŠHâ…¢zgïYñÇX
/»½~èVÆneZuæVÅ¢zg]7,Cì�
»°QƒD�Ô{mîg6,Z#)̃´~ïo−
ƒVXpZ~é!*Ç„jìXW\Zq-¿ÃâCc*
ZkâÅ%zV»\V%zVßÍVÃCÃð�Ût7
7,@*XZyèVÃ0*äzZáßvW\ÆZLàÆßvƒV
c*Š*ÆŠzgŠgZĩ´ÆßvÔZkÐÌÃð�Ût77,@*X

'ZyèoÃ−~W\ÃAz‰Ü4ì'Zãz‰ÜÆ
nZÚ,MÆegbW\ÃŠ¶7,D�Ô�¹©àÏ
g¶ƒCìX¦ñîgÐt¹YYì
ÃðÛR,Z¤/
ZÚ,MÐÝìÂZkÐZ~é'!*Çjƒ@*

ìX
/Z~é~Zq-(,~W‚ãtì
Zq-‚B¹
‚g}ßÍVÃâ'"Z•W‚yƒŠHìX:ZZ
Ö¯VÅ¢zg]ìZzg:„eZuæV~ƒäzZá
ZyZY]Æ!*g}~ÎOìX'Zq-Z~éÃTŠg
ßÍVÐ™[™ÆŸŠ,CÙZq-J-(Að FXõYñÇX
/¬W\Zq-â¬¸�àV)ZzgLLÂ
�V(~ZK2w6,(Að FX!åXQâ0*äzZÑ¿Zkâ»
�Z[Šêì�Zq-!*gQàV»™̂ÆW\J-(Að FX!åX

pW`ZkÆ£«~Z~é²zV~ZK2w6,
(Að FX)ìZzgZ¤/Zk»zßwà{Úƒ@*ìÂz{¯gU�Z[
ŠêìZzgœV~�Z!Z~éW\ÆÛR,ÅZh+6,
ñ�ŠƒCìXZk§bZ~éW\Æ»xÅgëgÃ"Z•
!™ŠêìX
/Z~éøg}âjwÆnÌÎŠqìXZkÆ
n»½Å¢zg]77,CìTÅzzÐŠ*~gziZ:
%zVH»½ÅYƒCìX»½ÅY»Èì

ªŠzu}/V~øg}âjwÅ  Šg½VÅ™«X
™«X¬xeZuÃZq-£xÐŠzu}£xJ-áYä
ÆnÇh-VÅ¢zg]7,CìpZ~éÆnÇh-V

(ÅY Fuel Å¢zg]7ƒCXªZq-§sZgï)

J]ñrþ³Š8
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(Ì7Ä Pollution ƒCìZzgŠzu~§sWßŠÏ)
ìXZzgZk§bâjwÅ™«ƒCìX

ZZZZ~~~~ééééùùùù»»»»xxxx™™™™@@@@****ìììì
Z#W\ËÃZ~é¬�ÂW\ÆÛR,~ñ�ŠZ~
é‚Åz*QÐZq-{mÛR,Å§sgzZ:™Šêì&

ë�XtuzgZ~é Outgoing Email Server 

ˆzZá”}ÃsB™@*ìXt”Z  Æ@ Zi+gö~
ÛR,Å¶K0+„™@*ì&  ŠgZÝZq-Z,

ë I n c o m m i n g  E m a i l  S e r v e r

Z~éÃZi+göÆ Outgoing Email Server �X
ÃŸŠêìXZ[ Incoming Email Server _.

@ Z~éZi+gö~ Incoming Email Server

Ð¬zZá•}ÃsB™@*ìXt•ZŠgZÝZ~é0*ä
zZáÛR,Å¶K0+„™@*ìX Mai l  box  zZáÆ

Z~éÃ£/é… Incomming Email Server 

J-(Að FX™ŠêìXZ~éZké…~¦gSìX‰
„z{¿&Z~é5ŠHìÔZCé…sB™@*ìZÐ
Z~ééY@*ìX

))))[[[[((((¤¤¤¤////zzzz\\\\ZZZZ~~~~++++cccc****++++¨̈̈̈
(Group Emailing or Mailing List)

Z¤/Zq-Z~éZq-{m¤/z\ÆCÙ¿Ã'ƒÂZ»
Zq-e§iÂtì
Zké~XßÍVÆíÉŠñ
YNXZk§bz{Z~éZq-‚BCÙ¿ÆZ~é…~
VYñÇXpZk§jÅZK{xVÌ�XZ¤/¤/z\
¹ic*Š{(,ZìZzgZk~åp´Vƒg„ƒVªÚ
¼**x�áïƒgìƒVZzg¼**x$ÖgìƒVÂqgz
!*Ñ§ie7ƒ@*ìX

J]ñrþ³Š8
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Z,qÑ]~Zq-ŠzuZ§iZCc*Y@*ì&¤/z\Z~
**òZq- Autoresponder +ë�XZkÆn

‚ÅzJZEwHY@*ìXt‚ÅzJßÍVÆZ~é
Zi+gö¦™ÆZq-¨¯@*ìXZzgZ#LZk‚ÅzJ
ÅæŠÐÃðZ~éÈYCìÂz{¤/z\ÆÓxßÍVJ-

(Að FXõYCìXZk‚ÅzJÅƒÐ(,~W‚ãtì

™ÆZC**xZk Subscr ibe ÃðÌ¿pŠZÐ

~�áï™YìZzgZ#eì(,~W‚ã Mailing list 

ÐZC**ẍÐ{g`™YìX
ZÏ‚Åz*ÅæŠÐ¹‚g~zd$‚QÔ|V
(Ô�YÔ(ÏZzgˆgCZŠZg}z){ZL

Ã!*‡°ÏÐßzZgc*â;:Z~é¬ Subscribers 

(¹Y@*ìX‰( News letter �&Ei{)
ZŠZg}�WyÑíÃgw`D�z{ÌZÏ¨ÅæŠÐZL

R e a d i n g CÃ!*‡°ÏÆ‚BzMzMÐ
5™D�X material 

))))`̀̀̀((((ZZZZ$$$$kkkk555544443333ïïïï
EEEEHHHHGGGGEEEEHHHH$$$$4444oooo----BBBB5555ëëëë GGGGGGGGEEEEEEEEYYYYcccc****8888555544445555ëëëë FFFFGGGGHHHHEEEE

YYYY

(Instant Messaging or Chatting)

-VÂZ~é�xg‚ã».e$„!§iìp
LL…ZkÐÌ!gëg§jÅ¢zg]CkƒC
ìÔ{mîgÐZ#ëËÐËe~nŠÈî0ìw™gì
ƒVX

Zq-Z(‚Åz* Instant Messanger (IM) 

ìTÅæŠÐëŠzgÆË¿Æ‚BwzsÔ£zk,Ô

~Real time We-Ôzi+-ZzgéÃ�Vz){»nŠ!
™Mh�X

Åßg]~‚g~!*]’AÅ1ge Text chat 

ÅæŠÐZÖpN*U$™ÆÅYCìXZq-¿Z#
Send ~¼N*U$™Æ Instant Messanger 

™@*ìÂz{ZÖpz;VÐŠzgÆŠzu}¿ÆÛR,
6,Š3ðŠ¶”�XQz{¿�Z[N*U$™@*ì�¬

¿ÃŠ3ðŠï�XZzgZk§bŠzâVZq-Šzu}Ð
!*'™fe�X8545ë FGHEY»tƒÐ6,Z**ÔW�yZzg=w
§iìXpW`ÀWe-Zzgzi+-eãÌ¬xƒ̂ìX
ÓxÎ̄zd$‚QÔ{mîgÐ:,-~8545ë FGHEY»{m

ÅæŠÐZ Instant Messanger ZÈxƒ@*ìX
nÅÃ�V»nŠ!Ì‚B‚BHYYìX

¹‚g~|VZLÇƒVÅ',Z{gZ„æŠ™äÆ
nZyÆ‚B8545ë FGHEY»d-ê

H
ZCC�XÇHvÆËf)

ŠZg¿Æ‚B8545ë FGHEY™ÆZLÎZÑ]Æ�Z[qÝ™
B@*ìX Chat Support ©8ìXt§i

(Discussion ))))ŠŠŠŠ((((eeeeœœœœ¯̄̄̄¦¦¦¦xxxxcccc****ZZZZÚÚÚÚ,,,,MMMM¯̄̄̄¦¦¦¦xxxx
::::Forum or Internet Forum)

tZq-WyÑíeœzd$‚V$ìT~ßvZL         

ìÑ]7†™D�ÔQŠzu}ßvZyìÑ]6,ZL
û}7†™D�ZzgŸ¸gLìZzgZÒI}Å
ßg]Z(g™©8ìXZq-¯¦xË�á}.ZgŠg|#Æ6ƒ@*

(ƒMh�ZzgCÙ Sub forums ìXZk~F{)
(ƒD Topics ~¹‚g}ñç¬]) subforum 

�X6,ßvZLìÑ]7†™DgT�X

J]ñrþ³Š8



(Video Calling )))){{{{((((zzzziiii++++----»»»»####ZZZZzzzzggggzzzziiii++++----»»»»ÐÐÐÐ$$$$kkkk5555ëëëë
EEEEEEEEYYYY

and Video Conferencing)

¼ZÚ,MuzwZ+�XÅæŠÐëZLÛR,Ô       

~N*\c*ñ!*bÅæŠÐËÆ‚BÌzi+-»#™Mh
�XªZKZheV6,Zq-Šzu}ÃŠÙƒñ!*]

‚g~Š*~�gìXt Skype ™**XZkçA~
Zq-juzkìTÅæŠÐW\Š*~ËÃÌzi+-
»w™Mh�ZzgDÙZgzVéŠzgƒDƒñÌZkÅ
W\V~W@eZw™ZkÐW™Mh�Xzi+-
»#Å„Zq-F,¹c*Ĉzi+-»Ð$k5ë

EEYì�zc*Zzg
ˆgCZŠZgzV~¬xìXZ#Z£â]6,ñ�Š
Z�ÛZŠÛR,,MzguÅæŠÐZq-Šzu}ÃŠÙ�Zzg
W:~!*]’A™D�XªtZ�ÛZŠÇîg6,Z
£â]6,ñ�ŠƒDƒñÌWi~îg6,Zq-»Ð÷;w
~ñ�ŠƒD�XW`Àt§iKz~Ei~¬x
ìX

))))zzzz((((ÎÎÎÎ̄̄̄̄,,,,MMMMzzzzggggåååå
((((Social Networking))))

Î̄,Mzgå‚QŠgZÝZ+zd$‚Q�X       

ÆMW:~�â]Ô£zk,Ôzi+-iZzgŠzu~Ã�V»nŠ!
~™Mh�ÔZq-Šzu}ÐŠz4™Mh Real time 

�Zñç¬]6,W:~czIƒ™Mh�z){
z){XW\Zyzd$‚QÃZq-Wi~';ƒkÈBc*Q
ÇƒVÅa0*wÔ˜VßvW:~Zq-Šzu}Ð)Wi~
îg6,(XRZzg!*]’A™D�X

Zq-Î̄,Mzgåzd$‚V$ZzgZq-¬xzd$
‚V$~ãCŠ~�Ûttì
Zq-¬xzd$‚V$»ziñ
Zk~ÜsZÏñZŠÃŠNYì�Zkzd$‚V$Æ
{ÛäZk~W\ßeHƒ@*ìXz{pŠÐZk~Ãð
ZŸ†7™YÔZ#
Zq-Î̄,Mzgå‚V$Æ

MZyZ#e�Zk‚V$~ZK§sÐ*ñZŠ�áï
™Mh�XVwÆîg6,Z¤/W\:,-ÆM�Â
W\ZK%èÐZk~ZKc*ŠzuzVÅ£zk,ÔWe-Ô
zi+-c*Ãð’k,�áï™Mh�ÎŠzu}MŠNÃ
ÐX

)Yg~(
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(MOOCs) ññññ¾¾¾¾
Massive Open ñ¾LL›ZŠÎWyÑíÃgwóó)

(»ÃìXZkÆWäÆˆ¹ Online Courses

‚g~¡VäZLñ¾ÃgkÑzq™ŠñÔXÅ®ZŠ
¹!~Ð(,|g„ìXŒVëÜsZy¡VÆ
!*g}~¿îg6,f™™,ÐMVäZk§bÆÃgÎV
ÅF,¹~Zq-ZëgzwZŠZHìXŒVCŠb¢zg~ì


Æ�Zzgz‰Ü¦/gäÆ‚B 2020 fs~ñ¾Æeð
Zy~p~W$ËìX

(ALISON) ZZZZ&&&&ÓÓÓÓ4444jjjjèèèè GGGGGGGGEEEE

Z&Ó4jè GGEZq-jWyÑí°)»PÃgxì�CYÃ
ÆgZ5heÅZYi]ŠêìX ZÐZŠ~Ãgkeøâc*I

~W],C~g¿ˆXZ&Ó4jè GGEäZZ 2007 ZkÅãCŠ

£gÆWyÑí(z‚b»gGÔX~¹ÐR
zc*ZEw™D�Xtzd$6,ËÃÌuwZzg

eøâRÆÃgk‚bÔWðK¡»gz!*gÔâg545ë HGE
Y

Ô

ZK̈*]Ôi!*3ÔZzg§ii0+Ï‰p}~�ÛZë™@*
ìXZ(ìwHY@*ì
Z&Ó4jè GGEäƒÐ¬ñ¾»

195 ÐiZZ+Ãg©�ÔX~ 3500 W¸iHåXZkÆ
ÑÄIzZá�XZ&Ó4jè GGEÆÃgw 2 5 ˜´Æ

Zôm,~Ôïâ~Ô�ÛŹÔ6,…àÔgzÏÔ²!ÔìÔy~Ô
ZzgZgŠzi!*âV~Šø7[�X

(COURSERA) ÃÃÃÃgggguuuuZZZZ
ÃguZZq-¬@eä»WyÑíWñilPÃgxìÔ

&Z_543©ð HGEEge-Eg;ÆÛR,‚bÆ6,zWZyZhg-Z+
(ä Daphne Koller (ZzgeZ¢/õ

EEÃ°) Andrew Ng Y)

J]ñrþ³Š8

(2 )mX e
+B545ÿ
GEGHG°)̃Ñ]
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~‡ìHåXÃg§Z-Eg-VZzgŠv¡VÆ‚B 2012

ï™¼Šp}Ô‰Zb8-Ôeð‚bÔá°)Ô
gc*è»gz!*gÔÛR,‚bÔéâgÌÔZK̈*]Ô¥Ô
§»]Zzg�YEx~WyÑíÃgwÔ+B{}é

GE]Zzge¤/c*V7
™ä»»x™@*ìX@*i{F,+Z°ZŠzÑgÆ_.ÔÃg§ZÆ

ÐiZZ+u"3©5½ï HGEGH 30
+B{}é
GE]�Ô2 450 ÃgkZzg 4500

ÑÄ 60 ™zh 6 e¤/c*V�XZkÆIzZßVÅ®ZŠ 20 Zzg

ÐiZZ+czs-Eg-VZzgV 200 ìÔÃg§Z»Š*Æ
Æ‚BZ·ZuìX

(EdX) ZZZZiiii++++oooo
Ãïa_54ø

HGZXk^Ws(ßY 2012 Zi+o
~‡ìHXZkÆu 2012 -Eg;ä  (Zzg;zge MIT)

:�
CÙZq-ÃCÙ(ZZ½J-g‚ð�ÛZë™**X  (1)

(Ó6,ZzgWyÑíŠgkzD+göÃ(,J**X 2)

(ïÆfg)ŠgkzD+göÃ�ÛzrŠbX 3)
ZkÅãCŠ6,Zi+oŠ*Å4+-Eg-VÅâCÙÚ

Ð2800 ÐZK̈*]Ôgc*èÔÛR,‚b‰p}~
iZh+ZZ£gÆÃgk»g™ZCìÔ�
IzZßVÆnWy

57 ÑíŠø7[�XqDZ°ZŠzÑgÆ_.Zi+oÅŠ*Æ
£g~-Eg-VÆ‚BZ·ZuìÔZi+oÃgÎVÆŠ*

ÑÄ(ÐiZZ+ 50 ™zh 2 
) 25 ½~IzZßVÅ®ZŠ
170 ™zh 8 
) 87 ìÔZzgZi+oÃgkÃgÎV~Z0+gZ`

ÑÄ(ÐÌˆzi™ŠHìX

(UDEMY) ----eeeeaaaa
-eaZq-Z%kWyÑíWñilPÃgxì�{m

îgÐ&zg!*½VZzgCYÆn¯c*ŠHìXZkÆ!*ãÔ
~Zq- 2007 Zk,+!*àäÑÇzgaw¯kgzxÆn

~ZÐZq-v¯Š~ˆX 2010 ‚Åz*ÐW¸iHZzg
Zkv»Ñtå
ZkÆÓx¡¬]CÙZq-Ãj
Šø7[ƒVXtƒÐic*Š{=wWyÑíWñilPÃgx

1,50,000 ~-eaÆÃgÎVÅ®ZŠ 2020 ì†g~
ÐiZZ+ 65 DÙZg(J-V_¶ZzgtÃg© 50 )Zq-ÑÄ

Ðic*Š{Z2Ëi 57000 i!*âV~Šø7[�XZk~

Ð 50 ��
ÃgÎVÆñZŠ»g™D�X-ea~

29 
) 295 ic*Š{CY�ZzgZkÆÃgÎV~†g~~
ÑÄ(Z²zÅ.3ïEHƒ`¸XZkÆ´z{-eaÆ 50 ™zh

ÑÄ(4ìXZy 30 ™zh 3 
) 33 zi+-i»ù¦z9
ÓxeðÐ-eaÆ¬@R6,!*ÑŠ4»o]MìX

ZÌJ-ëäX!ð N¾PÃgñV»E+™{HìÔZy
ÅâàwìÔZ[J-Z,!ð NuPÃgxÆ!*g}~
Zq-¿¬gs7HYñÔ�×¹*ìpZkÆI
zZßVÅ®ZŠZq-™zhÐ̂zi™_ìX

(SWAYAM) ÎÎÎÎ****
Î*e

+C45ÿ
GEHGZ&+c*Æ)ziZg]ZK̈ãz‚bÅF,¹Ô

J]ñrþ³Š8
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#Öyz*yÅ§sÐÑzqHŠHZq-ZŠZxì Ó
T~ZZ½Ô;ðZjwZzg'g]ÆˆÆÃgk
�áïG‰�XÎ*Ãqgz!*ÑziZg]ZzgWwZ&+c*
Ã±Ãg8Z	mäầz‚ÅÅæŠÐ»gHX

~ÑõHŠHX°ZÒwZk 2017 ZkPÃgxÃ�Ñð
Ãg©��7†¤/	f$Ðâ,)®) 2700~

ÆÓxp}6,FF�XÎ*PÃgxCÙZq-Ãj
g‚ð�ÛZë™@*ìXZkÆÃgÎV~CYÆZ0+gZ`

ÑÄÐiZh+ƒ`�X¼=wF,+ñ¾ 25 Zq-™zh
Æ!*g}~ZëZ°ZŠzÑg»Ü8qgzfs×

~Šc*ŠHìX 2

2 ××××DDDD

ññññ¾¾¾¾ZZZZzzzzggggZZZZyyyyÐÐÐÐ0000eeeeðððð
IIIIzzzzZZZZßßßßVVVV))))kkkk((((
ZZZZ0000++++ggggZZZZ`̀̀̀””””{{{{))))ZZZZ³³³³((((
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ps™äÅ[ÑqÝ~ẑsgìXZkÆÌ̂
N*re{îg6,‚w;‚wJ-Î**¯äÅÃÒ~Îg;XÎ**
ÂZkÐ:0epz{Z6ð%·]ÅF,IÐ
Zq-Z+ŠzZ¯ä~»x[ƒŠH�¬xKã$zg~Æ

aœj¶XZk%“ÃZkäN*7-ªk~ŠzZÆîg6,
ÒHZzgZkÅ�Ûz|#ÐZY{™œ¾c*X
N*r',Zìúö»¹ŠwŠZŠ{åXz{åZ+!*ÂVÅ
ˆl~gLåTÐZkÅà]~ZŸ†ƒZzgßvZk
Æ¾wÃŠN™ªZyƒYNX_Åœî0Z#u~ZknÅ
úö»Ãðñ:åZkaZkäˆÆ‚Bæx»Ì

rZ(gHXz{gz6u-Eg;~ZÌ¤̈D„åZ#
e0+¤/‚Æñ6,Zkä7ÍðÅ
t¤/‚›âVÅ
]Ò‹3ïEGLF,ÉÆ�ÛâVgzZªÎyF,Å6,¸g~ìÔZka

¤/‚ÆPŠyˆZkÅñ]zZƒYñÏXZ·tÐ
¼²8¦/gä6,ÎyF,ÅÅñ]Å¸-g\~ñßw
ƒ̂ÂN*r',ZìÅƒZÈ|̂Zzg¬ãZÜk6,ZkÆ‘ÐêLæx»
öÖŠH1tà]¬gèU*"$ƒðYè'×h+ïÐØÎ
™Îy»ZÙwe0+¤/‚Ð¼gzi¬ƒŠHåXZk¸

ÐN*rÅà]»û�"̧~~yƒŠHåÔŠPZxÐ
i}6,W¤/ZX

N*r»æxZzg6¤/~~Šp¢8‚b~ZkÆ
¾ÁD6,Zq-Š™5éEOìYèæxZzg6¤/~Ã‚b»ŠgzL
qÝ7ƒZX‚0ZVæxÃepsZzg6¤/~Ã�Ûd$B

gìZzg|Ì¶̧Xpˆ~
�!hÐ*î Oîg6,Zq-
‚bìÔN*r',ZìÆ»g**óZãZZŠgZÆ�

Zk»ÑgŠ*ÆxˆŠZâV~ƒ@*ìX

N*r',ZìZ#ZL!*\ÅzÃ]Æd̂Í',v
YÃW�y6,Zq-**g{%ŠZgƒZX 1572 âÞ 11 ~}åÂ

W�y6,CÙ‘Zyl*g}ä3�Zka¬xßÍVÃt
Ø7^Y
Zy~'×h+Zq-*g}»ZŸ†ƒZìXp
N*r',ZìZKZºÙÏÆ!*)̄W�yÆCÙ{ÆZq-
Zq-*g}ÐZh§bÙ‚åÔZkaZq-gZ]Z#z{

ËŠú]ÐÃgrƒ™yzZ:Wg;åÂZÐW�y6,',`
~Zq-**g{ŠN™¹ª]ƒðXt*g{Zk£x6,Zk
Ð¬ZkäL7Š¬åqÑèZkÆZgŠ¤/ŠÆÓx
*gzV»ZkÃl!DåXz{CÙgZ]Zk*g}»x@{™@*å
TÅ®W×W×(,fYg„¶ŒVJ-
z{iCÙ{A
gz×ÃWäÎX

Šc~ZkÅ®Šg}Áƒ̂1QÌz{œ~A
gz×åXZkÆˆZkÅgzÝ’góÁƒCˆZzgâga

Y~z{ÃzVÐ!*Ç¸T$ƒŠHXZk*g}Æ 1574
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Z,ñ́V6,ƒZ™C�X1P
ŠâVÆˆqÑ]W\ÐW\©w6,W‰X

N*r',ZìÃtZiŠzZYģ¹gZkWc*XZkÅŠŒC
ç~Zy7,|‚âV~6,zgl0*äÆ!*z�Šf;-$Zzg=z
yŠÐâÑâw¶XZkä¹¢ZLW\Ã6âjw~
eJw1ZzgZL56ÔØCÙ6,4ZzgzÃÃg~Æ!*)̄N*r
ÆyÃ¼AZgè»%:¯Šc*XZk�áŠ~»Zq-ZzgplÍZg³
t�
g	:8ð

EN$ðENZkÆŠârÐåÆaòˆZzgZq-
‚0ZVÅwÐZkÆgZ5ÅƒÐ(,~g»z^
Šzgƒ̂X

N*r',Zìˆ~ZLDZzgŠ"ÃZq-Zz‘ŠgZ
J-à**eLåXZk»ìwå
eúgu»gN*‚oZk
"ÆañizV7ìXZkaZkä̀*Æà

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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6,c*vc*Î…gCÆà!*Ë~ÂíZ(g™ä»êHX
ŒZ·tÐZkÆŸ»DeúguÆ!*Š�á{�Ûi+guŠzx
ÃƒŠHXt!*Š�á{ˆ~{™‘g‚råZzgZKD6,zg~
~�gåXZkäN*r',ZìÃeúgu~g�6,WâŠ{™1
ZzgZkÃZâœ—Š,�ZÐËZzg(7ï$Ë‰X

(zZ Huen eúguÆ‚iÆŒÛd$Zq-bk,{‘y)
ìX�Ûi+guäZkbk,}6,Zq-�á0+ZggœÇ{¯äÆ
a:ÜsZq-zW«i}zU™Šc*ÉgœÇ{ÅqgÂV
ÅyZzgWÑ]Åyh+Æa0*õÑÄgz9Å“g¶ZkÆ
jZá™Š~XN*rÆfZCZyZY]Æa�Ûi+guäŠk
DÙZggz9Å‚Ñ:S´z{Zq-Y�ÆàgÅXgœÇ{»

YÃZL;BÐg3ZzgZk 1576 Z~ 8 EãCŠ!*Š�á{ä
(?m,HTÆp¢¸ç

G
L Uraniborg »**xZzgZã',v)

Z#uÆ¸Xðh}„²á~¢¸ç
G

LZ#uÅ†1k
qg]»gƒ̂ZzgZkÆWÑ]·ƒ™ZEw~Wä
ÑXä‚wJ-N*r',ZìäZkgœÇ{~ˆÆ
x@Z]KZzgZyÅ¯6,ÛAÅz{].zB%A$X�Zk

Æ**xÐ�áùÅIX '' gzez³].zB '' ÆZÙwÆˆ
N*r',ZìÅi0+Ï»t̄~iâ:åXZÐZL8[
aÅŠÆaZ,)°qÑ]xW‰¸�Qk
iâä~ËZzgˆŠZVÃqÝ:¸Xz{gZ]ÃPzVJ-

(Æ‚tÖ™Ûx@Z]~ Sextant ZL!håOk)
ẑsgLXZkä*gzVÆZy&VZzgˆÅZy
].zßVÅ9Å�ZkÐ¬ÆˆŠZâVäœ-VÅ

œÆˆ%A$Å‰XN*rÆWÑ]ñ�Š{iâäÆ

£gÆ_.ZdŠgZÆ7¸XZkÆ0*kŠzgÎÌ
7¶1ZkÆ!*z�ŠZkÅeöª]Z0îg6,ñ�Š{
iâäÅeUVÆ‚B_“gBbìX

t!*]¹Ð¥xƒCì
N*r',Zì‚xˆ

ŠZVÓx/ckÆßÂx»Ñ]Ã9&g;ZzgÃ6,"5½ø
EG

Æ9ÃbÅF,Šh+™@*g;XÃ6,"5½ø
EGÂxÆÜsN*rÅ

Zq-ziãŠ?t¶
Z¤/i}Îg`Æ¤/Š¤/ŠZVƒCÂZk
¤/ŠlÆ!*)̄*gzVÆYñz̧q~ËŠg‚Ñ:�Ût
7,**e’åÔ6
Îg`ÆYñz̧q~7,@*ìXp°
Z"Z(Ãð�Ût*gzVÆ!*g}~x@}~7
W@*XŠgZÝZkÅzztì
Îg`»Ã,i}Ðâ™zhé
ì1*gzV»i}ÐÃ,ZkÐÑÅV™zhzVÉ
Zg1VkHìXZkai}Å¤/ŠlÐ˜VÎg`»ûz̧q
‚wÆŠzgZy~psƒ@*Š3ðŠêìz;VË*g}Æ
ûz̧q~Z+‚Ñ:p~ŠÚ~7WCX
N*räâ+ÃÂckÆßÂxÃ9ây1pZq-
iÂZ+7WðTÆ!*)̄ZÐckÆÃb
~F,ç™ã7,~XckÆÂx~i}Æ¤/Š%õ»
�ÛèŠzgÎg`ÆŠzgÐ6,}â**ŠHìXN*r',Zìä
ZLx@Z]Ð¥xH
i}Ð%õ»Ã,i}Ð
Îg`ÆÃAÐÁìZzgZkai}Æ¤/Š%õ»�Ûè
ŠzgÎg`ÆŠzgÐ6,}7ƒY
Zkx@}Æˆ

ckÆÂx~ÌZÐ»ï¢:g;XZyqÑ]~Zk
ÃZkÆÎZÃðZzgeg{Ã:Wc*
z{ckÆÂx~Zq-
ãCŠ~F,ç™ÆZCZq-*Âxzä™}�ZyŠzâVÂñV

Y~Z3ÿXL¬ÝÆ 1577 Æ&4èEMGE&4èEMGEƒXZkäZ(„HZzg

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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‚tZCZq-*Âx7™Šc*XN*rÆZkÂxÆ_.
0*õ(g}Ôª%õÔœ~Ô«gŠÔiCÙ{ZzgiiÂÎg`Æ
¤/Š̃R�1Îg`Šv*gzVZzge0+Æ_Z{i}Æ
¤/Š¤/Šl)VìXN*r',ZìÆZkÃbÃZkÅzÃ]
ÆˆP‚wJ-ZyˆŠZâVäi0+{g3�ckÆ
ÂxÃZkat7™Mh¸
ZkÂxÅ™VZyÆ
x@}~W_‰pÃ6,$ÂxÃZCäÅÌZ7
̀P]7ƒC¶YèZkÐ0*Šg-VÆ¬Æ:}»egå
TÅwZ{zÈZzg‰qÑ]~i0+{°ñY**¶XpŠ
N*r',ZìÃÌZk!*]6,õå
Zk»Ãt»Ñ]ÔT~

i}Ã‚Áâ**ŠHìÔ|áÆèI=Z+Æ_.ìX
pZkÃbÅÃð‚³ãCŠ7¶ÔZkaP‚ßVÆ
ˆtÃtZKñ]W\%ŠHX
N*r',ZìÃc*CˆZzggc*è~âCÙ:åZknz{

Š*Ãˆ»Ãð‡&ÿELŠgÃt:Š}eXpx@Z‹Z#u
~Zk»Ãð�:åXtZkÆx@Z]ZzgZkÅ%"ìGOE

ZzgEH (Kepler) ™Š{].zB„‰XÅæŠÐ́45Îæ GF

äZLàÒWÃt¸Z2Šgc*ÄGZzg].h+ (Newton)

ˆÅãCŠg¿X‰)Yg~(

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

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

**xÐZq-ŸÑzqHìXCÙ-Zzg‹ÅgZ]ÃeZË·ZÅ6,zm,™r#Å-k[Mm Quran) 

4ÆƒD�XW\yÆ„ÜsŠzŠiÔLÌÔ 35-40 6,ŠzñR\ßeGYD��n
ËÌN*ì6,ZKœªÐ-k[6,ZyÃŠN™ŸzZgŒÛWy™Mh�XnŠñ‰-k[Å5ë LEÃ

Æ¶KyÃÌ›™Š,XZk (Bell) ™,ZzgQp (Touch) ?›   Åw™Qk6,
§bZ#Ì*zi+-R\ßeƒÇW\Ã$4o-

÷ GGEWYñÇ@*
W\ŠNÃXW\ŒÛWyÆZy]4n.ç GIEEÐ0
6,Z~é™Mh�c*ZLZzgZLàÆ**xÆ‚B maparvaiz@gmail.com ÎZÑ]

6,zZFZx$™Mh�X̄y:™,XâZilƒÏXW\ÆÎZÑ]Æ�Z[CÙâ{Æ 8506011070 

ÃŠñYNÐXÎZÑ]ŒÛWyÆÜsQk8zõ OÐ0ƒVT6,Qkâ{ (Saturday) Wy~‹
WƒðƒX

You Tube Link : 
https://www.youtube.com/c/MohammadAslamParvaiz/playlists
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Y~Zq-̀ðŠZ#ÖI‚0ZVm 1900 Šc

&Ó45ë FGEäZq-‚³*y–T~–wâ.ÞZÅxc*C
�g‚0ZVm!*gyÆZ(ZÏsì�LL‚Û¾Å7g~
@*gõ»ƒÐ(,ZZz!ìwìZzgTä‚Û¾Ãå

.. Æa$+wŠc*óó
m!*gyäZ(Z=¹Yè&Ó45ë FGEäZL*y

~t�Û9ZEwH
Z3,YgLgL•zV~¹
ìXÎZwt
ZrVäZ(YVHZzgt�Û9Wy¾®Ð
Zz!ì?øg~¹ãtì
ëZyÎZßV»�Z[¬Zk

~ˆl™,
Wy&Ó45ë FGEÃt�Û9YVZEw™**7,ZZzgZn
&Ó45ë FGE»t�Û9�,œ~Æ . !*g}~pŠZrVäH¹

ƒÐ(,}Zz[ªÃZ#-ê
EH

‚Û¾ÅaZöìX
øg~¹ãÅÑz¬]Zkz‰ÜÐƒCìZ#&Ó45ë FGE

ÜsŠz‚wÆZ̧zgZq-̀ð‚0ZVøs™esä
ƒÆaZq-ß7ÅXtßZÝ~�,œ~Å

Ñz¬]»ƒÐÂXå
;ª¤/òZzggzÝ»H
mìX

™esäŠ/~Z·Šgc*ÄHÃðÌZ&Í-)43ï GGGEH

gzÝÅz{Óx�Ûr&4gö GE_.[™D��z{¤/x™ä6,ZyZ`
~™esäZyŠ1V6,Zq- 1860 ™D�XÍ emit 

*y–T~ZrVäZCt³ÌÒyH
¢zgZ+Ì
qƒÏ�CÙ�Ûr&4gö GEÃ_.[™}ÏZzgz{¤/x™ä6,CÙ

ZSbÅqÃZkä»ï	  �Ûr&4gö GE»ZyZ`™}ÏX

m&Ó45ë FGEZzgÃZ#-ê
EH!5½5½ø GE

ÅaZöÅ¹ã

6,zWzà©gÔ÷|

On the Theory of the Energy Distribution

Law of the Normal Spectrum

                       M. Planck Berlin 

                      (Received 1900)  

Ÿñ8aþ³þ³^¨Œ
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!*e~»**xŠc*ZzgZrVät&4jè FGIEÍðÅ
ZSbÅqÐ
å3zZàgzÝc*gi+cÜsZnŠgzwZg]Zzg�Ûr&4gö GE6,«
ƒÇªZkq~HZ

&Í-)454ø
GGGEHñ�Š�Zïå3zZági+c

ÐÃðm7ƒÇX
	!*e~gi+c6,Š/ÆaëŠgzwZg]Ãúy

~**8ÐZzgZÏzzÐŒV¬xîgÐZEwƒä
zZáv¤/i+Ô9+;"3ï JGHZÏZzgúyZÏ»ģŠc*ƒZ

 ìX
Zq-¹„Zë|tì
ËÌŠgzwZg]6,CÙ
qÐ¼:¼gi+c¢zgÀ_ìÔZeÂ_ÈÜsZ#„

D273 ƒ@*Z#ZeŠgzwZg]ik,ze¤/~úyƒYñª
e¤/~Â¤/i+XgZ]ÆZ0+ƒ}~ÌCÙqZzgøg}

ñVÔQ~',sÐÌgi+cÀ_ìXZÏgi+cÅæŠ
"Z»x™@*ìXik,ze¤/~úyÅ Night Vision Ð

ŠN¹ã»mW&4k5é JEHíZzgêñeZÑdÆŠ}‡ây
ÐìT»f™Z(ìX

	!*e~Ðå3zZági+cÅ-™Æa¬
ëÃŠ/™ÆZe!*g}~‚g~eYïg~qÝ™**
¢zg~ìXt™äÆa	!*e~ecX$+¬t
ìÆøg~V~ÃðÌqZ+7ì�»ïîgÐ	

ZkaëÃŠ/Ç{~pŠ¼Z(¯**ƒÇ�	!*e~ . !*e~ƒ
Å§b»x™}X

‚0ZâVäZk!hÏîÆiÆîg6,Zq-q¯ð
;Y¨gi+&4jè GGIEë�,¦k,Š~ƒðìXtZq-Å¯
Í!ì)aÃge&éEOÌƒYì(T~Zq-gN*ßìZzg
)Z0+gÅR6,–Å»´Ðƒðì�ZkßÆZ0+g

‚~_.[™g 99 ZäzZàËÌ§bÅgzÝÃ½â
ìXZ[Z¤/ËÌ§bÅgzÝZnßÐZ0+gŠZ4ƒÂz{
F!*gZ0+gg

$¨Ò5½jè
GEGIEÆˆ7g}îgÐ_.[ƒY5Ôª

Ÿñ8aþ³þ³^¨Œ
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ZnßÐzZ:å3»ÃðZky7XZeÈtƒZÆ
tßCÙsV~Zq-»ï	!*e~Å§b»x™uXZ[
ëZ¤/ZLZkÍáÃËÌŠgzwZg]6,gOÂZkßÐ
å3zZÑgi+c	!*e~gi+cƒÇYèZkß~Wä
zZÑÃðÌgi+cg$¨Ò5½ï GE

GH7ƒÇXZkßÐå3zZá
gi+cÃëZ¤/6,ixÐ0*k™,ÂZ›ñ�ŠZ�Ûr&4gö GEc*
z-MðÆgi+:e{ƒY,Ð6CgzÝ6,ixÐ
¦/gäÆ‚̂]gùV~#$YCìX

ZzgëtW‚ãÐ¥x™0*NÐ
gi+c~ñ�Š
CÙ�Ûr&4gö GEc*z-MðÆgi+cÅZ3,YXìXª	!*e~
Ðå3zZági+c~ñ�Š�Ûr&4gö GEc*z-MðZzgZmZ3,Y
~ëZq-¤/Zs¯0*NÐXtŠ/0*õZŠgzwZg]

and 3000K, 4000K, 5000K, 6000K 6,)
(6,™äÆˆz-MðZzgZmZ3,Y~¤/Zs¯1 7000K

�n¦k,~ìX
ëËÌZzgÄÌŠgzwZg]6,tŠ/™Mh�p

æŠgzwZg]6,n¦k,~Š3c*ŠHìz{	!*e~gi+c

Å¹‚g~S:]KÆa»°�X
Z¤/ëZk¤/Zs6,¨g™,Â	!*e~gi+cÅ

qgzfsS:]¥xƒNX
ZkŠ!*C¤/ZsÃŠ&À£¾æ GƒÐ«!*]Ât¥xƒð

ËÌ#--.ç

HGFZ6,	!*e~gi+c~‚g~z-Mðc*
�Ûr&4gö GEÆgi+:ñ�Š�pZyƒ~Z3,YÅlZg
�ÛtìX

Šzu~!*]t
Z¤/ëËŠgzwZg]6,	!*e~Ð
å3zZá7g}gi+cÅZ3,YÃ**8Âz{øg}¤/Zs~

ƒÇXZŠgzwZg]6,å3 Area Æn»Zk,c* Curve 

zZáÀgi+cÃŠBÂt¥xƒZ
ŠgzwZg](,"6,À
~Z#Zq- 1879 gi+c»°!~Ð(,kìXÍ

Zz7c*ð‚0ZV�is]43©è
HGEEä!*gOÐZkŠ!*C

|6,̈gHÂZjZq-ŠNZÏsƒZXZkät0*c*

ËÌŠgzwZg]6,å3zZà7g~Z3,YŠgzwZg]Åa¶
0*zg6,«™CìZzgtËÌqÐå3zZági+cÆa

Z[ÌŠg„ìX
~®zv1Ë.çHEðäZk‡âyÃ 1884 ¼²8Í̂

Ÿñ8aþ³þ³^¨Œ



43   2024 †g~âx)Ô5Š‹ ‰^ñß‹ QgŠz

êñeZÑdÆZßßVÃZEw™ÆŠg„U*"$HÔZÏ
aëZkģÃ]43©è

HGEE1Ë.çHEð‡âyÆ**xÐY…�X
Š~{m!*]t
‰‰ik,zÐë(,~z-Mð

Å§s(,_„¬Zq-uJ-Z3,Y(,fìZzgZnˆ
Z3,YÁƒä@ìªCÙŠgzwZg]6,	!*e~gi+cÅ
Z3,YZq-{mz-Mðc*�Ûr&4gö GE6,ƒÐic*Š{ƒC

ìXzÅ;5Ðê XGz+äZ#!*gOÐZŠgzwZg]6,ÐZk
ÃŠ¬Ât¥xƒZÆ‰‰ŠgzwZ](,kìz{z-Mð
T~ƒÐic*Š{Z3,YWg„ìz{ÁƒCYCìXz+
ät0*c*
Zkz-Mð»ŠgzwZg]Ð¢[å»Ÿ

ƒ@*ìXtŠ!*C|z+e_5Ó4g.3ï FGEH‡âyB@*ìXZk
 »â.ÞZÅx5X 1911 Šgc*ÄÅZÌÅzzÐz+ÃÍ

‚³î]»ÑÜs¹‚g}Š!*C›&»
¦™**7ìÉZyÃÁÐÁPãCŠ~ZßßVÅ̂~
'ìX

	!*e~gi+cÅZz6,ÒyÅˆÓxŠ!*CS:]
Ã‚Û¾ÆãCŠ~ZßßVÆZEwÐ'Zkz‰ÜÆÓx
‚0ZâVÆaZq-(,ZZzgÂ½åZzgCÙ(,}
‚0ZVäZkNÃäÅÃÒÅX¹Ã@VÆ

~&Ó45ë FGEÆZq- 1894 ‚wˆ„Í 30 !*z�Š½ã
Šz„zÅ<Ðê Xz+	!*e~Ðå3zZági+cÆ‡âyÃ

Ñzq~t4åÆ�áh+z+äZk!hÏî»  qÝ™0*ñX
iqÝ™1pZk~{òt¶z+»‡ây‚Û¾Æ
ãCŠ~ZßßVÐ7qÝƒZåÉÜsŠ1V»ZYZÖg
åZ=ZkÐt7¥xƒe
	!*e~gi+cYVZ(
ìX

Zkz‰ÜJ-m&Ó45ë FGE»',Þ-Eg;Æ¹g&41¹ÿ GHG

‚Û¾Æu',Z{ÆÇ}6,½gƒ[åZzgZkÒpÐz{
̀*~‚Û¾ÆZ!¹g&41¹ÿ GHG‚0ZV¸X&Ó45ë FGEät

Ÿñ8aþ³þ³^¨Œ
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êH
t¹¢zg~ì
z{z+ÅkßVÃ‚Û¾Æ
ãCŠ~ZßßVÐqÝ™,Xt»°Â»xåZzgZyÃ½ã

~ZK»x[î]Ã7 1899 0*õ‚wÑZ#Zrä
HZzgZLìw~	!*e~gi+cÆ!hÏî»iqÝ
™1Zzg¹ŠâVJ-t&Ó45ë FGEDz+‡âyÆ**xÐ�g

 g;XpZyÃtZ0+Zi{7åÆŠg]Ã¼ZzgàgìX
&Ó45ë FGEÆZq-Šz„ä¹ÁZ3,YÆgi+cÃ**L
~»x!qÝÅZzgt¥xƒZ
¹ÁZ3,Y6,&Ó45ë FGEDz+
ÃgñÑ**»x[ìX

&Ó45ë FGEÃ‰„t¥xƒZZrVäz+ÆkßV~
»°p~ÅZzgz{ÁZ3,YzZági+cÆ…VÃÌK~

~Zk6,Zq-*y 1900 å»x[ƒ‰XZrVäÍ
–ZzgZL�á+'×ZYÅzzZkÃz+Æ‡ây~p~–
²z{CÙsV~!*Ç*ZzgZq-Zz!»xåqÑè;ðZ3,Y

6,&Ó45ë FGE»Ãgñ!»°uJ-z+ÆÃgñá6åX
!*z�ŠZn
tÃñÑŠ1VÆ…VÅ¹Zh?Ï
™@*å&Ó45ë FGE¼ic*Š{pl7¸z{ZkÃZq-plë$¹é GO„
BZ̧zgZÏzzÐ&Ó45ë FGEäpŠ–
LLTŠy~ät
*y–ZÏz‰ÜÐ~ZkÃÒ~ŠH
t¥x™zV

‚wÐ~ZkXÃKÅ 6 
ZêúZÝgZiHìX
ÃÒ™g;ƒVÔíÃZe�Z[¥xìpZ(YVìZm
ãCŠ~zzíÃCÙ76,¥x™ãìXóó

!5½5½ø GE
statistical Zk].z4~&Ó45ë FGEÃ6g~~

»ZEw™**7,Z;z{»°**I™D¸X
!5½5½ø GE

ÅZk�ác
ÐzZ/¶ 1859 ÅZÌÆ!*g}~‚0ZâVÃÍ

Z#8-,ç EGE¯gu†säZjuVÅS:]KÆa
ZEw™Æ»x!qÝÅX

YèËÌ’ÆzZCx~Ñ®ZŠZVc*ñ“w
ƒD��"2.ç EGGv�ÐZ4VÅ§sZgëgÐ

Ÿñ8aþ³þ³^¨Œ



xw•™D�ZknZyƒÅåqªCÙz‰Ü
¥x™****eìXOçZ¤/ëuVÃ'eT�Âë
Üst¥x™Mh�
z{Zz‰H™g„�ÔZ=ëÃ

Å (Probability) Zzg6,z&45Í-ö EGEH
(Satatistics)

]454k5½ø
HGHH

 ¢zg]ƒÏX
]454h4¹ÿ

HGHH!5½5½ø GE
ÆZEw6,‘*yÃZ#0*õ
‚!â�Zỳð‚0ZVßezv1Ë.çHE} 20 ‚wˆZq-

ä7,JÂZ•tê™1
z{ZKÓxÂzZkñçqÃK
Zzg’Zgä~ÎñÇZzg¹¢„̀*~z{ZVÅ

&Ó45ë FGEätpŠtH
  |»ƒÐ(,ZD',ŠZgƒŠHX

z{ZKi0+ÏÆic*Š{F,8~î O~ZVÅ|Ã7â…
¸XZyÆìw~ZVåŠZâVÆZg&½h4ø GIE

~Üs
ˆ[Â[Šg„gppÅF,Iìp1Ë.çHE}Å‚g~

 î]ÅZÝãCŠZV„¸X
&Ó45ë FGEÃ

]454h41¹ÿ
HGHEH!5½5½ø GE

Å**Ih+ÏÅZÝzzZk
$»45½ø GEÐêñeZ

#-)½ø
GE

ÆŠzu}‡âyc*Z´z8»Òy
Åe¤/~ Ph.D ‚wÅ/~Zk‡ây6, 19 &Ó45ë FGEä  åX

qÝÅ¶Xt‡ây¹§b–YYìpZyƒ~
ãCŠ~!*]tì
q,pŠlŠic*Š{±c*Á)~7

45   2024 †g~âx)Ô5Š‹ ‰^ñß‹ QgŠz

Ÿñ8aþ³þ³^¨Œ



46   2024 †g~âx)Ô5Š‹ ‰^ñß‹ QgŠz

ƒ‰X‚0ZVqzVÆ)ZƒÃZ´z8Ð**í�Zzg
wsÐ˜�ÔªŠzu}‡âyÃë S ZkÃZôm,~Æ

Z,ÌÈMh
z‰ÜÆ‚BËÌqÅZŹ8~$+Ñî
 LÁ7ƒÇX

Z¤/W\]454h4¹ÿ
HGHH$»45½ø GEÆÒpÐÎvÂËqÆ

ZV»z‰Ü¦/gä6,ic*Š{±ƒä»ZkyÂì:¹¹
ÁìX!*ÇZk§b‰ö6,g¿\á~eñÆpŠ
Ð¤/xƒä»Zky¹„ÁìXZkÒpÐŠzuZ‡ây
tC@*ì
qzV»pŠÐic*Š{±ƒä»Zky¹„Á
ìXZk!*]Ã¾¯gu!5½ið Gsä¹pzgCÐ

ZSb¹:LLŠzu}‡âyÅCðZÏ§bì‰W\«g
~Zq-†k0*ã„Ât½ã**eì
W+z„0*ã
zZ:KñXóó&Ó45ë FGEÅnÜsZkã¢**Ih+ÏÅZÝ

 zz¶X
&Ó45ë FGEÆa	!*e~gi+c»XZÚZëå
é
LL%@*H:™@*óóZrVä**Ih+ÏÆ!*z�ŠZky

ZzgZ´z8Ægº6,¨g™**ÑzqHÔª Probibility 

1Ë.çHE}Åî]ÃZEw™ä»ZgZŠ{HX1Ë.çHE}»tIå
’ÆZVZ§bÐ±ƒ™ZKZz‰Z3,YgÄMh

wsÃ[H
Ë’ÆZÜVÃX W �XZrVä
ÐƒÇYèz{ S §bÐ±HYYìZeģZ´z8
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qzVÆ)±ƒä»e:ìX&Ó45ë FGEätÎe
Yè
ig[ƒD (Probabilities) Z´z8aCìZzgZk**]
Zq-¬@»Ÿ k ƒÇÔ S=k logW �ÔZ=Zy~ģ

ì�1Ë.çHE}»ŸB@*ìXŠN!*]tì
tģ
ÃÌZ4ä**0*p:Üst1Ë.çHE} k &Ó45ë FGEäŠc*Zzg

Z´z8ZÃcÆ**xÐ�gìÉZyÅGÆ^6,Ì
èƒðìX

&Ó45ë FGEäZ#ZkZÃcÃ	!*e~gi+cÆa

ZEw™äÅÃÒÅÂZk~Zq-Zzgg»z^
Æ%X7iƒYå:ZÝŠ¢ïGOGt¶ (Constraint) 


LLZ¤/Z3,YÃ%ËuÆ!*†YYƒÂZnÑ®ZŠ
W §iƒfXóóZkn1Ë.çHE}ZÃc~ Infinite 

Ñ®ZŠƒYñÇXZkŠ¢ïGOGÐvc&Ó45ë FGEät�Û9

Z(gHÆZ3,YgL÷~ƒÏZzgCÙ÷ÅZ3,YZm
�Ûr&4gö GEÃZq-Ã$k543ï

EHGEHÐ¢[ŠnqÝƒCìªZ3,Y
ÅƒÐgKuZq-÷ƒÇ,lZgZkgi+cÅ
�Ûr&4gö GE6,«ƒÏX

Ðh ‚0ZVZk»ÑC»$k543ï
EHGEHÃZôm,~Æws

˜�Zzg&Ó45ë FGEÆZ³Zi~ZkÃ&Ó45½ø FGE»$k543ï
EHGEHë�X

&Ó45ë FGEäZL*y~¹™st–LL÷}
7g}»x».e$Zë8~î OtìÆZ3,YgLgL',Z',

 Z3,YÆ•zV~ƒXóó
&Ó45ë FGEÅZq-ÛÏZÃcä‚Û¾~WäzZáz!V
ÆaZq-Zz[ÑzqHXZït�Û9¯»‚Û¾Æ
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{ØZzgÃZ#-ê
EH$»45½ø GEÅaZö»Z´yU*"$ƒZTÆ%
{m™ZVÆZ0+gÅª]Z0Š*Ã'**eƒ@*X

tZkŠgZz!ìwìÆZkÃ7g}îgÐK
ÆaëÃZK¹ã~¼I**¢zg~ìXW\fgZ0*ãc*
WzZiÅØzV6,̈g™,
z{Â•zV~7W'ÔZ#0*ã

™@*ìÂZ3,Yic*Š{ƒCìpZk Vibrate ic*Š{w•
&Ó45ë FGEZL . �Û9~Z3,Y»mÜs�Ûr&4gö GEÐì

ÅZXŠ™ Wave packet �Û9Ð‚Û¾~Zq-5q

gì¸X0*õ‚wŴ&4k5é JEHMäZ3,YÆZy•zVÃÃZ†
 »**xŠc*Xgi+cÆZy•zVÃëZ[¯N*yëìX

W&4k5é JEHíä¯IZ¼uZ¢5½ï
E

GHÃKÆa&Ó45ë FGEÆ�Û9Ã
ZEw™ÆtU*"$H
gzÝ»•zV~ƒ**Ãðgc*èÅ
F,I7ÉZq-ŠgC|ìX

tŠN!*]ìÆ&Ó45ë FGEpŠZk�Û9Ã¡gc*èÅ
F,IÐic*Š{7BÔ̧ZætZ0+Zi{7åÆZït�Û9
‚Û¾ÃåÆa$+wŠ}ÇXZŒŠk‚ßVJ-&Ó45ë FGEt
ÃÒ™DgìÆz{ZLZk�Û9Æ%¯»‚Û¾
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Ð	!*e~Ðå3zZágzÝÆ!hÏîÃi™BÔ6,ic*Š{
F,‚0ZâVäZéZyÃ@VÃÃZ0+ZiHX

~1900 Zk¹ãÃ»™äÐ¬ZÏŠzgZyÍ
¯»‚Û¾ÆZEwÐ	!*e~gi+cÃKÅZq-

Zq-Zôm,‚0ZVÑgeg&Í-
÷ GG)X  ZzgÃÒ»f™¢zg~ìX

~â.ÞZÅxÐâZiZŠH(ätU*"$H
 1904 ÃÍ
 gi+cÅZ3,Ye&4o-ö GEH�Ûr&4gö GEÅa¶0*zg6,«™CìX

¼²8ˆŠzu}Zôm,‚0ZVu¾854ø EGEä¯»
‚Û¾ÃZEw™ÆZkÃgñáÅ7g~,7ÅZÏzz

 ÐZkÃg&Í-
÷ GG854ø EGEÃñÑë�X
tÃgñÑÁ�Ûr&4gö GE6,Âic*Š{',Z7ì1‰‰

�Ûr&4gö GE(,ñÏc*z-Á̀ƒÏå3zZàZ3,Y(,fYñ
Ï�Š/Æ!*ÇÜsìYèZ3,YÑözŠ(,f„
YñÏTÃ‚0ZVZßzZ-454n.ç GHHZsë

�X¿U¯»‚Û¾	!*e~gi+cÆXÃi
™ä~7g}îgÐ**»x[ƒðª&Ó45ë FGEÆ�Û9
Æ%Ãði7X

ZVÆZ0+gÅª]Z0Š*ÃK~Z3,YÆ´z{
ZzgÌ¹q,•zV~I›XÃZ#-ê

EH
‚Û¾ä

‚0ZâVÅi!*yÃåÆa$+wŠc*X¯»‚Û¾Å
¹qzVÅDlZgÃZkãi!*y~$+wŠc*X�,
œ~Æ½ãWŠñ8~î O~Š*Æ4+‚0ZVÃZ#-ê

EH

‚Û¾Ã¯äZzg…gä~^zsgìXZkŠN¹ã
 Å¼¡Zzg»V6,ÒyƒÏX
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Y(ä 1180 Y@*1125 !*gƒ,œ~~ZÅg)é Ozw)
ZrZYÃ5ÏŠ,XZkä«ŠiËoÅt¤‰Ü

»Ãt”gs™Zc*ZzgU*"$H
ËoÅ¤‰Ü (x-n)

Zk -Xn.X-n=1 Zzgt¤‰Ü»mZkçÆ_.ìX
ZßwÃ‚tgnpƒñZÅg)é OzwäMŠgY)zZÂVÃ‚Š{
%$™ö EO)zZÂV~¹™ä»§iÌÒyHX

P a r t i a l gc*è»Zq-ZëZßwLLbz~¹)
(óóZÏ»Zq-1ìXZÅg)é OzwÆŒÛâê&œ-V Fraction

Y(Å"ZëbZ4[ 1429 Y@*1380 ˆÂZÃÙ)
(Zq-�á‚g»ŠgzgBbìXt The Calculator's Key)

Â[gzÏZzgZ¤ß~i!*âV~W`ÌŠ*Å(,~Ñ$k,-V
~ñ�ŠìZzgZk»Zq-].h+²!̄^~Ìñ�ŠìX
gc*èÅ@*gõ~ZëbZ4[Zq-Z+Â[ìTä9

sV~\Š*ÃZrZYÆZEwZzgZkÅ¤‰ÜÐ
gzÙk™Zc*X]Ò‹3ïEGLgzxZzg!*i]Šz§²z`~tÂ[gzâ
ZzgZ¾wÆÃ{âV»zg„ZzgZrZY6,Zq-RjZ!Å

wÐgzxZzĝÅYç]~7,JðYCg„X
gc*èÆ@*gõŠZVZk!*]6,ëìw7ƒn
Wc*
²!Dègc*èZzg›Dègc*èÃZq-„ÄZyÆ)g3Yñ
c*7X‰ñgð»ìwì
²!gc*èZzg›gc*èZq-

„q�²ñgð»Zq-ŠzuZ¤/z{Zk~�ÛtÅpg‚rìX
ZzwZ™̄!ígðt�Ût'Z5ðuzŠÅOñ—ããCŠzV6,

™D�XW^,œ~{~~Zsò�Zk,ZyÔ
²ZtÔ̂ZzgÜJ-V_¶XZk,Zy~Z¤/pÃgÏZq-gZò
i!*y¶pÃ�Æik,ZW,²!Zq-',F,i!*yÆîg6,Ãgk
~YˆX¸ßg7wgzxZzgÜ~ƒðXZkaZy
ñgðÆ4,Šq-Zq-Zk,Zãgc*èŠZVÌ²!gc*è»âCÙì
ZzgZq-ïâ~ÌX~ŒVZzwZ™̄ñgðÅgZñÆ
_.¼Z,gc*èŠZâV»ÌE+™{™zVÇ�
&+Z]pŠ
²[7¸p²[çÑ]Æi%æGLZW,²[BñZzgZK
’k,zVÆa²!i!*yÃ„fg=¯1XZy~ÐZq-

Y(Åì)ZÝ 1131 Y@*1048 (,~!ò,/ìx)
**x/0Z',Z(ZÄB5é

E
Gò(Xf[~/ìxÅzzà]ZkÅ

�á²~~LLg!*È]óó»ZºZqìp/Zq-¹™s
fztZzgZd0*ñ»�á²ƒäÆ´z{Zq-¹„¬àZÉåEO‚
gc*èŠZVÌåXl¹F,ÃVÆŠz§Ó#Ö~/ìxäZK
i0+ÏÆ4+Z&éGOx¦/Zg}XZk,ZãàZšy~‡ìgœÇ{
~ZkÅ‡ì™Š{Š/Ç{:Üsgc*èÉŠv‚³ExÅ
F,¹~ZC™ŠZgZŠZ™Cg„X

gc*èÅ�ácZrZYTÅZXŠ»Z̃ËZq-,Â

Ÿñ8aþ³þ³^¨Œ

(5 )mX  gc*èÅ¿@*gõZzgZk»Z:t
y~Zzg²!Šzg

·¢yg=ÔÑƒg
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Šg)gËZq-:d$c*ËZq-iâäÆuÌ7!*0+JY
YÔ/ìxÆ»x»%œ/~Ug„XZkÆ»xÅZÌZk
a(,|YCì
ZkäZLÐI²[Zzg)²[gc*è
ŠZâVÆ»xÐ:ÜsåZ.Š{HÉZkz‰ÜÆF)
i”{gc*èÆ)b»iˆl™äÅÌ[ÅT~
z{(,~uJ-»x[g;Xgc*è~ìx»ƒ¤/ZVŠg»x

(Æi?m,™**ì Cubic Equations
$½š-öE)zZÂV)
�
Zq-²8J-ZzgZ¤/s¹YñÂW`J-RâäYD
�XZk!*]ÐZïg**eì
-g8gc*èŠZâVä$½š-öE

)zZÂV6,�ïÅZkÅãCŠ́îg6,ìxÆ»x6,9~¶X
ìxÅ"LLŠZ],zVÆ†]Å„óóZq-Z+
Â[ì�ZkÆZLiâäÐåîg6,WÙƒäÅ
gz×VwìXZk¿Â[~Zkä$½š-öE)zZÂVÃ
æ¢a~ÆZßßV6,i™äÆ!*g}~cÅìZzg
(,~̀P]Æ‚B%zwVÆZEwÃãCŠ¯™Z,
gc*MCà]”gs™Zñ��Z½~æ¢a~Zzg)
Z½Ïæ¢a~ŠzâV6,ZEwƒMh�Xt¡m**¦/k,ì


Z#ëË$½š-öE)zZ]»iæ¢a~ÅæŠÐˆl™ä
ÅgZ{áÐÂ…Z½Ïæ¢a~Ð!*CÙÂ_ƒÇXc*Šgì

Z½Ïæ¢a~ÜsÒZDw6,Z:tgBbì�
%¹
)zZÂVÐÒyÅY$Ë�X@b)zZÂV»ma3

(ZDwÐì�
)Z½Ï Three Dimensional)
æ¢a~»ñçq�XZkÂ[~ìxäZrZYZzg

» x3+cx=d æ¢a~ÆZâZ`ÐtU*"$H
)zZ]
ÜsZzgÜsZq-„°Š~iìX

@b)zZÂV6,/Æ»xÃÑsZÉåO+îÏä)zÃ]
Y(5Z:¹EVÆ‚BWÐàc*XZk,ZyÆà 1213

îk~aZƒäzZÑt›gc*èŠZV/Æ»xÐåîg6,
zZUåZzgZkä$½š-öE)zZÂVÃZyÅgc*MC^Å¯Y6,

Z¤/z7V~„HZzgCÙZq-¤/z\Æ0zŸs#Ð
ÒyH
ZyÆÂi¾§bˆlKYMh�XìxÅ
§bîÏäÌ$½š-öE)zZÂVÆiˆl™äÆa
%zwVZzg¥VÆ!*ëZ£wÆ§jÃZEwHZzgQ
ZyÆiÃZrZYÅãK6,6,3XÑsZ−+îÏ»»xËîg
ÌZq-].h+gc*èŠZVÆ»xÐÁ:åZkäT§b
Z½Ïæ¢a~ZzgZrZYÃ!*ëŠ™Æ$½š-öE)zZÂVÆi
ˆlKz{!ÖÆ'Å!*]7XW`»gc*è»¤̈D
Z¤/Zy6,ÃŠzhZñÂzg†î0ª]~7,YìX

ÆPartial Fraction îÏŒVg»7XZkä
Zßw»Z:t™Dƒñ$½š-öE)zZÂVÃZyÆ¤/z7VÆ

()zZÂV Quadratic (Zzg%$™ö EO) Linear ÒpÐ8Šö
EO)
ÆqÝ¢[Æîg6,™ÆZßwÌzäKXÐ¬
Ðñ�Šgc*MCà]ÃZEw™ÆŠg„iˆlHYY
ìXZÐ$½š-öE)zZÂV6,åˆgqÝåXz{tÌY}å

Zq-¤/z\Å)zZ]Ã¾§bŠzu}¤/z\Å)zZ]~

psHYYìZzgZq-¤/z\ÆiÃZEw™Dƒñ¾
§bŠzu}¤/z\Å)zZÂV»i¥xHYYìX

!*gƒ,œ~ÆZ!xJ-²1V»ZkD6,̂gŠzu~
Z̧ZxÆa7ÐU*"$ƒZXz{ZLú.e$¤/ZVŠg
÷Z_gh‰XZ[Šg]»‡âygz/¿ƒZZzgtDZ[
²[gc*èŠZâVÆ;BÐå3ÎX¾ƒ,œ~~tD
-g\~vƒ**ÑzqƒZZzgZkDÆ(,}(,}âCÙ+
aZƒñX-g\~gc*èÆWäÆˆZ¤/s¹YñÂ
ZkDÅ̂„$+wˆXZ[‘ÐêLgc*èZK7g~¸]Æ‚B
ªCÙƒZZzgZkäZ,Z,¾Ñ]Š3ñ
ZK̈yÂŠg)gpŠ
{ÅþL»Ñ]Æ!*g}~ÎZwZVŠbXZ‹m~ë-g\
~Dègc*èÅWæZzgZkÅ¿@*gõ»_·™,ÐX
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ZZZZ¨̈̈̈KKKKyyyyÆÆÆÆ½½½½ZZZZððððwwwwppppÃÃÃÃyyyyÃÃÃÃyyyyÐÐÐÐ����????
(» Metabolism CÙY0+ZgÃi0+{g�ÆaAw)     

ÂxYg~ǵ7,@*ìXTÆaÂZ**ðÅZq-{mlZg
Å¢zg]ƒCìtÂZ**ð¹VÐqÝƒCìZzgZk»
ÂZiyù‡ìg3Y@*ìXZ¤/W\ZLZgŠ¤/Š̈g™,Â
ÂZ**ðÅÓxZlxW\Æx@}~WNÏ�:Üs
™,)}ZK̈yÔ7Š}ZzgYâgzV(Å’ÆazZ�ÛlZg
~øg}™{Zgn6,ñ�ŠìÉZk»Ñ]ÆFŠzu}
ÂxÌ`ñYD�XÂZ**ðÅZyZlx~Zq-nÅ
ÂZ**ðÎg`ÅÂZ**ðì�ãCŠ~ZÌÅqïìZzgi}6,
ZkÅZz‰lZgƒÐic*Š{ìXT»Zk!*]Ðl!
Z0+Zi{Îc*YYì
Zq-Z�6,7,äzZàÎg`ÅgzÝZâ
ic*Š{ƒCì
ZkÐ½ãŠkDÙZg(,}',¹–Ú
°ñYMh�XZkÐW\i}J-îzZàÎg`Å
gzÝÅÀÂZ**ð»(,~uJ-Z0+Zi{™Mh�i}6,Šzu}
ZgÌVÅÌZq-zWlZgñ�ŠìÎY0+ZgZâY',Z{
gZ„ZEw7™‰ÉZ7Ñiòîg6,KãÂZ**ð
pgZuÐ„qÝ™**7,CìX

ÓxY0+ZgpgZuÆîg6,�q,ZEw™D

�z{Y0+ZgZzg"YyŠzâVnÅZâY6,ŒƒC�X}
ZK̈yŠzu}Y0+ZgzV)Çñ–~Ô%©ZzgTz){(»
Í“ZEw™@*ìc*!*ÇZÏ§bZq-Y0+ZgŠzu}
Y0+ZgÃEÙ\™Y@*ìX‚Vaì3C�Ôè1
YâgzV»Dg™D�c*¹ÐY0+ZgZq-ÜpgZuÅ
g‡ZEw™D�XZ#Z(ƒÂ¹ÐY0+ZgZq-
Šzu}Æwp0YD�‰aìÅwpìc*
è–~»wpXZ#
i0+{ZâYÆŠgxy£«~
ZK̈yzVwg‚rìXŠg]äZkÂxÃ`äÆ

(¯c*ìT~ Food Chain apgZu»Zq-Ÿ)
(,~MVgKŠVÃ3YC�Zzg(,~ŠVÃZyÐ
(,}YâgX

yyyyŠŠŠŠ||||wwwwpppp
W\ZyDÙZgzVi0+{qzVÆ!*g}~Îv�

z„pgZu3D��W\3D�‰%©ezw(,}
ØtÐ3CìZzgÂÍ“»Ø:ìXZk§b©ŠzŠ|
q�ìXtÐVq,ªezwÍ“ZzgŠzŠ|ÌÂøg~
ãCŠ~pgZuÆZbZY�XtÓxY0+Zg�øg}ÜpgZu

YâgzÅŠN¹ã
ZK̈yÆ½Zðwp

iZ@{q Ÿñ8aþ³þ³^¨Œ
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ZEw™D�øg}wp�X�pgZuÆ”wÆ
aøg}‚B£™̈D�X}©!*zgc{ä~ß
™íÐW\Æ{»ŠzŠ|8YCìZzgÂÌ.e$
ƒâg~ÐÍ“Å1‹VQhZáY@*ìX¹ÐZK̈ã
wp)ªøg}wp(Z•ðgK0#Ö~ÌƒD
�pz{®ZŠ~Á7ƒDX3**3äÆˆ$Yä
zZàpgZu6,W\ägLgLYâgzV»Zq-Wk
Š¬ƒÇX‰Li}6,ðhZ‚WN*¤/YñÂØ7¹V
¹VÐZâwDCVZkWL6,m|YC�
W\Z7Ì
Ì7MhXðh}Ðz‰Ü~„DÙZgzVÑÅVÅ®ZŠ
~gLgLQ}ch}pgZu~aZƒäÑzqƒ
YD�XA$tpgZuZK̈yÆa**‡&ÿELZEwƒYC
ìXZ¤/ÃðÌ¿ZkpgZuÃ3©8ìÂZkpgZu~¶
¶QzVÐaZƒYäzZÑiCÙZÐFg™Š}ÇX
pgZuÃŸùZzgyZ[™äzZáic*Š{F,Ùc*„ƒD�
c*Qí0+~X¢yZ[ƒäzZàpgZuÃZ¤/�Û`c*�Ûm,g~

:g3YñÉË¬x(6,g3Yñ˜V@*i{ƒZŠZ4:
ƒnÂZkpgZu6,Ùc*¦ƒYD�c*í0+~
YCìX�Û`Zzg�Ûm,gÅZXŠÐ¬¹‚g~pgZu

Ùc*c*í0+~YäÐyZ[ƒYC¶XÍc*Zkz‰Ü
pgZuÃôp™**Zq-Xƒ@*åXZ#Ùc*pgZu6,ä̂
�c*í0+~@ìÂZyÅZ‚ÛZö(,~!~ÐƒCìX
OçZyÅ!~ÐZ‚ÛZöZq-ÇXìXZkÐpgZu
yZ[ƒYCìZzgZK̈yÆa**‡.ÞZEwƒYCìX
‰ZK̈ãwpZK̈ãpgZuÅOñZK̈ãZEw~
WäzZàŠzu~qzV6,Ìú™Šï�XZ,w¶VÅ
Zq-nŠ]ÅìXŠ]Ç~3YCìZ#
WŠòÇ~

73@*Z%Ç~Ðz{ŠgzZi}�ÛoZzgy¯@*ìÔÎ
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