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( E l e c t r i c Z¼ZyÆ·îÃ',¹¦z
ë�XŠzu}sV~Z#Zq-Z¼Zy Current)

w•™@*ìÂZkÐaZ”{ÂZ**ð»**xL',¹¦zóìX',¹
ë�XZk*y~Ì (Current) gzÃ¬xîg6,L™.$ó

ëZ˜bL™.$ó»„ZEw™,ÐXZ[‚0ZV
Z¼ZyÅw•»Z•ð�ZðÐY,̂{ágì�Xz{ì

w•XZ¼ZyÅZ¦w•Ð (Spin) ZkÅLLZ¦óó

LZ¦™.$óÆ´z{ZzgÃyÃyÐÃZ+}qÝƒMh

�ÔZk§s‚0ZâVÅÃZzgÂzÐ66
ZÏÃ]ÔŠgc*©ZzgZXŠZ]WñŠy‚tWg„�Zzg

(Spintronics) Z¼ZãÅZq-!*Ÿ‚�ácLLZ¦R,Zãóó
z�Š~WˆìXW�Z¦R,Zã»Z)àY,̂{BX̂

»5±Ûâ�X (1)�

¦ZºZÔ**0+l,J]ñrŠ8

w»Z¼Zã - S¦R,Zã
(Spintronics-The Future Electronics)
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SSSS¦¦¦¦RRRR,,,,ZZZZãããã»»»»HHHHÈÈÈÈìììì????
Z¼ZãÅZq-].h+Zd�ác»**xLZ¦R,Zãó

ìXßÍVÅÂzZ[Z¼ZãÐ?Ø™Z¦R,ZãÅ§s
T r a n s p o r t + S p i n + ƒäÐìXZ¦R,ZãLL
(Spin óóÐ%“ìXZkÃLZ¦Z¼Zãó Electronics

Ìë (Fluxtronics) ZzgL¡Ó½ø
E

R,Zãó Electronics)

�X
(Nanoscale) Z¦R,ZãZ¼ZãÅ**âZÏ

u~Z¼ZyÃñäZzgZkÆZ¦ÃNzw™ä»_·
™CìXZ¦»uZrïFyZyÅZq-c*Šz¥cÈ-V

ÐÎc*Y@*ìXZy¥pVÃ‚Š}ZÖp (Orientations)

fsÅ  ë�X (Down9) c*LLnóó (Up� ) ~LLZz6,óó
Š¶X 2(c) Zzg 2(b)Ô2(a)�̂

(Solid State ëY…�
̂kqrƒ43š5é EGG]
~Z¼ZyÆãCŠ~eg`Æ´z{ZkÆfZC Physics)

ZzgZkÐÝïF£gè (Intrinsic Spin) Z¦

»_·HY@*ìXŠJC (Magnetic Moment) ZW,
eg`µ5Ò5ë FEY - ÂñV~Z¦R,ZãÆyZy»mZ¦

Ðì�R9z&½ø
J

(Spin-Charge Coupling)

yZyÆ	qbzV ( M u l t i f e r r o i c s )

ÆZW,Z]Æ̃zƒ@*ìX (Insulators)

Zzg (High) Zk§b…Z¼ZyÅgzZîLic*Š{ó
Æ(Charge  States) zZàŠzeg`qpV (Low) LÁó

qÝƒC (Binary States) ´z{ŠzZŸ°zðq—
�XZk§bëZq-Z¼ZyÅŠg`fsegZqpV
ÐzZ%ƒD�:

Down-high ic*Š{ -n

Down-low Á -n

Up-high ic*Š{ - Zz6,

Up-low Á - Zz6,

Ã (Quantum Bits) èÃg{!*Ñq—LÃZ#-ê
EH&4øELH

ó

ë�XY (Qubits) ªCÙ™C�XÃZ#-ê
EH&4øEHÃLY&4øELH

ó

J]ñrŠ8
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~Š¶X)Z¼ZyÅqpV ( 3 )
&4øEH»{
^�

Å®ZŠŠkHƒäÅzzÐwŒÛd$ ( S t a t e s )

~eZN*Z:góRöÔeZN*R,Zcgëg,ÔZdc*ŠŠZ“ÑÄ
(Exponential Zzg6,zù¤‰Ü~¸]úðZŸ†
(H a r d eìX¬„Ð;geïegZÇi G r o w t h )

6,Z¦R,Zã(ßYÆZ:tÆµ}òŠÚ Drives)

Ãïgì�XZ#t5(ßYZ¼ZyÆZ¦6,å

NzwqÝ™áÏA$ZÐZzgic*Š{i£œÆn
ZEwHYnÇXVwÆîg6,ÃZ#-ê

EH
ÛãZzg+-%

Z¼ZãÆyZy~Zk5(ßY»Š$+/ŠÚÃAÇX

@@@@****gggg]]]]::::©©©©::::
( U n i v e r s i t y  o f Z%MÅ-N*-Eg;
Æ&B©þ

GO
(Condensed Matter) Æ&»43§ö

GI
G
E

âŠ{ Utah)

äZ˜b (Chr is toph  Boehme) ™:s1ì
Ã”gs™Zc*X™:s1ìäƒ43š5é EGG] "Spintronics"

ÅzŸs#™DƒñZÏsH basics ŠZâVÅHg™Š{

z{Z¼ZyÆZ¦ÃÁsV~fe�Zzgt
Z[

( C i r c u i t r y ) Z¼ZyÆZ¦ÃËZ¼Z7-u–
™än¾§bZEwH (Encode) ~ZÎgÂÃSæe

YYìX1ìäS¦R,ZãÆPÂZ:‡]ZzgZkÐ
nƒäÆ§hVÐÌzZ%™Zc*‰z{zd$‚Q

»ZEw™C�X (Data Sets) �(,}‚,̂ÆeZN*_54øGH

ÆŠì~ZyZXŠZ] 1980 Z¦R,Zã»¼g
ÐƒZ�̂kqrWßV~Z¦6,FFZ¼ZyR,Z¡g^1

(Ferromagnetic 6,ÅYg„‰Xt9zïFŠJ]
~Y$jè

E
EZzg]Òo-ö LE

19 8 5 Ð¬xŠJ]~ Me ta l )

$©Œ4-ö
GG

GEZ¼Zy - Æfg=Z¦ (Johnson and Silsbee)

Æ(Spin-Polarized Electron Injection) Zb
Zzg ( A l b e r t  F e r t ) x@{ZzgZ_^Û^
ZzgŠv (Peter Grünberg) ~ð¤/Îv 1988 ŠvÔ*.çE>E
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( G i a n t Æfg=].ZÇ:îg6,xïF'×ZØ
ÅŠgc*Ä6,FFåX Magnetoresistance)

ZzgZyÅ (Magnetoresistance) )â^:ï3
ZlxÆ'×h+_·Ænâx)ZgŠzL‚bóÔŠ‹»Ñg{�

YŠ¶X( 2022 !*"$â{B†g~ (336)

Z¦R,ZãÆW¸i»è9zïFc*Î6,
Š!*] (Superconductor Tunneling) ,Ë&45Ò5ë

HEGEY

(Mservey & ÅU»g~™äzZáxz}ZzgÁgz
ÆŠì~ïF&45ÿ

HE
GOV6, 1970 Zzg Tedrow)

Ð¸ìXZ¦ (Julliere) Z’ZðŠ"™äzZá�|
ÆZEwÅ (Semiconductors) R,Zã~4ñ+V

(Spin Æ(Datta & Das) ~Š&éGOZzgŠZk 1990 Ñz¬]
ÅÃc*Cæ¾ Fie ld -  E f fec t -T ran s i s to r )

ÆLL',¹Šzª ( R a s h b a ) ~g³ 1 9 6 0 Zzg
Å (Electric Dipole Spin Resonance) 2óó

Ãc*C?m,Ðƒ@*ìX

::::(Theory) ÃÃÃÃtttt
ÅzzÐ (Ax ia l  Mot ion ) "g~¤/Šl

( I n t r i n s i c  Z¼ZyZ¦»fZCiZzc*ð£gèw•
(Orbital ZkÅæZg~¤/Šl Angular Momentum)

ÅzzÐaZ”{iZzc*ð£gèw•ÐZƒ@* Motion)

ìX"‡°{"gÆZ§ZsZ¼ZyÆZ¦ÅlZgÆ
Zk!*]ÅŠÑª™@*ì
 (Projection) (‚i~»¿

( S p i n - S t a t i s t i c s  Ñgc*]Áxó - Z¼ZyLZ¦
Æfg=Zq-‰f¨Z]Æ¤/z{ T h e o r e m )

Å‡ì£ò™@*ìc*ËZzgÆ»xZ�xŠê (Fermion)

Š¶X (5) ìX̂�
k̂~¹ÐZ¼ZâVÆZ¦Zq-‚B¿

™ÆâŠzVÆïFZzgZ¼z7-S:]6,ZW,Z0+Zi
ƒD�X}9zït~xïF£gèZW,Ãz%
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ŠzâV down-state Zzg up-state ™**X¹ÏŠJÂV~
qpV~Z¼ZyZ¦Zq-ƒCìpZ¦ÅÃðÌ
R,Z¡g^S:]ñ�Š7ƒC�XZ¦W!ÃZ¼ZâV

c*(Generation) $©‹3ï
GG

GE”{ù·óÅ^‚i~ - ÆLZ¦
Å¢zg]ƒC (Manipulat ion) Šºg~c*{q~

ìX³~iZZ+Z¦R\ZzgZ¦eZîyZ¼Z÷qÝ
ƒD�XZ¦R\ZzgZ¦eZîyÆŠgxyÂZ**ðÃáZiy
™Æ]Z¦$©‹3ï

GG
GEÃqÝHYYìXZ,§j(,}

(~ŠJ]ÃgÄ Zeeman Effect ïFyZy)îZW,
™9zït~ñ�ŠÂZ**ðÆnŠ!Ðc*Âx6,̧]Î™
ZkÃÂZiãªÐ!*CÙÑä6,Œ�XZk§bÆ)

Ã',ŒÛZg (Periodic Time) ÂZiã0*7øÆŠzg~z‰Ü
τ )N*î (Spin Lifetime) gpp»¿LZ¦²2!§]ó
~(Diffusive Conductor) (B@*ìXÓf~ñÝ

(Å°p-VÅY$Ë
tz{Ã, λ Z¦Óf~Mð)Å)åHZ
ìT6,)ÂZiãZ¦0*7øÃ

g3YYìXŠJÂV~Z‰à ( P r o p a g a t e ) Yg~
ÐÁ (1ns) **â² 1 Z¼ZâV»²2!§]×¹¿ª

þ~Z¦R\ÔZ¦eZîy (6) ƒ@*ìXfsÅF,®ÿ̂�
ZzgZ¼ZâVÅâ°Z¦$©‹3ï

GG
GE”{0*7øÃŠ3c*ŠHìX

ÆZ0+g (Spin Injector) ¤/Zs~Z¦Z+C¿.ç
E

EH

$©‹3ï
GG

GExìÔ²Z
+C¿.ç
E

EHÆ!*CÙ$©‹3ï
GG

GE¸]úðîg6,#Å
§sizZw5+k,ìXYèZ¦R\ZzgZ¦eZîy0*7ø

ÂZiyÅ§s(,kìX
LZ¦$©‹3ï

GG
GE”{0*7øóÆnZzo5+k,~Æ

}4,xÅŠgzÈ~¬xîg6,Šz§bÐÅYCì:
( S p in - F l ip A6,ZnÏóó - (LLZ¦ 1 )

Zzg Scattering)

( S p i n (Z¦Ã)ëz‰Ü™** 2 )
XDephasing)

A6,ZnÏók̂ÆZ0+g»z{6,zªì - LZ¦
�Z¦Ã‡ì7g‚rXZkzzÐWäzZáZ¦R\ZÃÃ

™@*ìX (Switch) YäzZáZ¦eZîyZÃ~Îó
LZ¦e~¶óz{6,zªì˜VZ¼ZyZ¦

ÅzzÐ (Rates) ÅZÑjV (Precession)'

z‰ÜÆÒpÐ¬xZ¦qªZ¼ZâVÆ0*7øÆ
‚BÁ$©‹3ï

GG
GE”{ƒYCìX

ßZzgözŠ‚½V~Z¦e~¶

Ãgz»YYìXTÅzzÐÁŠgzwZg]6,4ñÝÃZ#-ê
EH

~Z¦» (Semiconductor Quantum Dots) eZF
²d§]B²i6,FFƒ@*ìX

Î6,,ËkZ¦R,ZãÆzVZW,Z]Ã!™Mh

( M a g n e t o r e s i s t a n c e  �X}ï›ZW,Z]
ÔZ¦Æ²á§]Zzg)Zˆ° E f f e c t s )

Z¦™ÛX (Dissipationless)

$©Œ4-ö
GG

GE™.$óaZ™ä»W‚y - ŠJÂV~LZ¦
§itì
9zïFâŠzVÐ™.$¦/ZgZYñXZkZW,

(GMR) ÆƒÐ¬xZ:‡]~xïF'×ZØ
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W!9zïFŠJÂVÅÁ GMR WÑ]�áï�XZq-¬x
ZiÁŠz¥V6,Œƒ@*ìXZyÆŠgxyZq-Ã,gpp

ƒCìXZ#9zïF¥V (Spacer Layer) zZàR
ÆŠzïñ‰zIkZq-4~WYD�A$',¹
'×ZØÅŠgÁÐÁƒCìZzgxzzÉ

4-
÷
HGE6,ic*Š{™.$c

ìXZzgZk»Q«Z#9zïF+

ƒC�A$',¹'×ZØÅŠgic*Š{ƒC Anti-Aligned

ìZzgÁ™.$cìXZk§btZq-ïFyZyÆ
Åú™@* (Magnetic Field Sensor) 8hé OÏW!

Š¶X (7) ìX̂�

ÅÅÅÅŠŠŠŠzzzzqqqq————ŠŠŠŠ3333ððððˆ̂̂̂����:::: GMR ^̂̂̂~~~~
current- in- plane ÿ (RÐYÑ™.$ 1) 

Ô˜V™.$¥VÆáZi~cìZzg (CIP)

current- perpendicular-to- (RÐÀŠU™.$ÿ 2)

þÔ˜V™.$¥VÐÀŠUcìX plane (CPP)

ŠŠŠŠJJJJ]]]]6666,,,,FFFFFFFFŠŠŠŠvvvvZZZZ¦¦¦¦RRRR,,,,ZZZZããããWWWWÑÑÑÑ]]]]::::
(Tunnel (TMR)

&45ÿ
HE

GïF'×ZØ (1)

R,Z¡g^Z¼ZâV CPP Ô˜V Magnetoresistance)

}o&45Ò5ë
HEGEY»ZEw™DƒñZq-Þqb - ÅÃZ#-ê

EH

Æfg=9zïFqVÃZµ™ÆqÝHY@*ìX
Ô˜VWßV (Torque) R,Zc¤/Š̃ - Z¦  (2)

$©Œ4-ö
GG

GEZ¼ZâVÆ™.$»ZEw9zïF - ~Z¦
ÃïäÅ‚ÃNzw™äÆ (Electrodes) ',−zV
Š¶X (8) nHY@*ìX̂�

ÑÑÑÑccccààààWWWWáááá:::: - ZZZZ¦¦¦¦RRRR,,,,ZZZZãããã
(Spin-wave Logic ñ`ÑcàWá - Z¦
~(Phase) þZÎgÂÃZq-ˆ (9) ÿ̂� Devices)

ñ` - ZzgZ¦ (Interference) áYD�XD+Z4

J]ñrþ³Š8

(7) ^̂̂̂����
::::LLLLZZZZ¦¦¦¦RRRR,,,,ZZZZcccc¤¤¤¤////ŠŠŠŠ̃̃̃̃óóóó¿¿¿¿ (8) ^̂̂̂����
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‰ÑcàZqwZ�x (Spin-wave Scattering) 6,ZnÏ
ŠbYD�X

ZjÃ‡.Þ¿¯äÆn):Zy
Z¦ÑcàWßV»(,}eä6,_·H (Non-volatile)

þ6,FFZ, (8) Y@*ìXLZ¦R,Zc¤/Š̃ó¿ÿ̂�
ÑcàWá?m,G‰��ZÎgÂÅ6,zù™äÆ
nZ¼ZâVÆZ¦Zzgï¥V»ZEw™D

Z:‡]¬ (Logic-in memory) �XÑcà™g~
Ð„F,¹ÅgZ{6,�X

::::(Other Applications) ŠŠŠŠvvvvZZZZ::::‡‡‡‡]]]]
ïF;geegZÇiÆ7,"zZá  (1 )

ZW,6,FF TMR Zzg GMR À˜ (Read Heads) aç L}
ä« (Motorola) ƒD�XVwÆîg6,ñIgzÑ

ÆZq-GŠïF&45ÿ
HE

GÇ6, (1st Generation)±
(Magnetoresistive) RözZÑï› 256kb«
™ / ZzgZq-7," ( M R A M ) Z&½h4ø GG™g~ - ghx

zZá (Cycles) **â²ŠzgZ6 50 zZá (Read/Write)

F,¹ MRAM GŠR,Z’ÃF,¹Š~XZÌŠzu~±ÆŠz
çzy - ÅgZ{6,Ç'×y�XT~ÐZq-L:æ M

Zzg (Thermal-assisted Switching) (TAS) Î+B5ë J
FE
Y

ó

(Sp in - t rans fe r ( S T T ) R,Zc¤/Š̃ó - ŠzuZLZ¦
�X Torque)

(Šzu}em,Zí~™g~»Ÿ9zïF 2)
Å ( D o ma in ) Æ)‘oïF´‘ ( Wi r e ) @*g

Š-ZgzVZzgïäÅ‚ÆŠgxyZÎgÂÃ
Š¶X 10(b) Zzg 10(a) ™@*ìX̂� (Encode) Sæe

J]ñrþ³Š8
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 (9) ^̂̂̂����

::::eeeezzzz}}}}zzzzZZZZwwww™™™™gggg~~~~WWWW!!!! 10(a) ^̂̂̂����
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4444ññññÝÝÝÝ6666,,,,FFFFFFFFZZZZ¦¦¦¦RRRR,,,,ZZZZããããWWWWáááá
(Semiconductor-based spintronic devices)

(Doped Semiconductor ßO4ñÝâœ}  

( D i l u t e −ñ9zïÞ M a t e r i a l s )

Š3D�XqD',ÎV~−ñ Ferromagnetism)

6,FFi7- DMO s øw (DMOs ) ïFW‚àk
6,FFN*"54-ê

JHE
G D M O s Zzg ( Z n O ) W‚à

¼ŠŠ!*CZzgÛ&4k5ÿ
HGIEî]»ñçq (TiO2) W‚à

gì�X)W‚à~9zïF4ñÝfgZù‰µ5Í-ê
Y

GG

(Manganese-doped gallium Wg#àßO$45½2.ç GE
YEGE

(Tunnel
&45ÿ
HE

Gg»z^ arsen ide) (Ga,Mn)As

c*¤/xZ¼ZyZb»ZEw™ÆÎZÅi‹ð Ob Barrier)

~ZŸ†™D�X (Interface Resistance) '×ZØ

4444ññññÝÝÝÝ~~~~ZZZZ¼¼¼¼ZZZZyyyyÆÆÆÆZZZZ¦¦¦¦»»»»ØØØØùùùùÎÎÎÎcccc****YYYY@@@@****ìììì????
4ñ+V~Z¦»ØÎäÃ¼Š&½5½ð

GEVÆ

‚BiHŠHìX
(Transmitted/ F”{ / ¯N*âVÅF,−”{  (1

¤/ŠlÔ (Faraday/Kerr) ·.çGQ / 9Ze} Reflected) 

»ŠZ],z~ (Electroluminescence) ',¹àk,    (2
$©‹3ï
GG

GE‹tÔ
)£òZ¦²£Ð.5åEy)Y$jè

E
EZzg]Òo-öEÆŠJÂV   (3

6,»xÅ_“Ð(
("5Òk5ë EGHZ¦78-)

!-C43§ö
E

EEG
G
Z¦c*¡åGME°Z¦Z(X 4

7777ÇÇÇÇææææ MMMMZZZZ^̂̂̂,,,,ââââQQQQZZZZ¼¼¼¼ppppZZZZbbbb»»»»ZZZZEEEEwwww™™™™ÆÆÆÆ - ZZZZ¦¦¦¦
ZZZZ::::‡‡‡‡]]]]::::

�Z:‡]Z¦$©‹3ï
GG

GE”{',¹Zb&½5ë GE»
~ÃÝ™.$ (Output) ZEw™D�ZyÆâ°

~¶Zzg‡.ÞèNzwŠZ],z~$©‹3ï
GG

GE (Threshold current)

qÝƒ@*ìXVßV (Coherent Light) ”{q-g�âg
�áï�X (LASERS) ~4ñÝ9gk

ZŒZ:‡]FF',Z¦R,Z’��
WßVÐic*Š{ÃZ+{q�X MOSFET

ïïïïFFFF&&&&44445555ÿÿÿÿ
HHHHEEEE

GGGGRRRR,,,,ZZZZ’’’’::::
Zq-Zû‡°{zZàR6,FFïF&45ÿ

HE
G

(Terminals) þÆŠg`fs¿] (11) R,Z’ÿ̂�
�:

:(Emitter)(FM1) Zg‚wà{)'ç N]ÿ L(   (a)     
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 (11) ^̂̂̂����



~(Base) Z'-.ç GLHïF&45ÿ
HE

GR,Z’ÆZ‚k
$©‹3ï
GG

GE”{¤/xZ¼ZâVÃŠZ4™@*ìX - Z¦
:ä~Z¦6, Base (FM2)ä/ Z‚k   (b)     

«6,ZnÏz̧q5+k,ƒCìXtZq-Z¦7»Ì»x™@*
ìX

:ÃÝR Collector (GaAs)1 / zZ,  (c)     

g»zú̂0*C (Schottky) 6,Zq-�áÅ (Interface)

ìXtZyZ¼ZâVÃZ‰™@*ì��áÅg»zÃ̂̂g™Mh

Šø7[c*‡.Þèg‚ð (States) �²4ñÝ~q—

gS�X

:(Storage Media) ZZZZ::::ggggóóóózzzzcccc****
9zïƒ4h4iï GGGÆ�ŠwÆîg6,ZA9zïF

Z:gózc*»_·HŠHìX
(Antiferromagnetic ZA9zïFâŠ{

ÆZëÃZ+}øDfs�: Material)

X{Ø#ZW,zZáÛzãïäÆ¿Åzz 1

Æfg=eðÃps (Stray Fields) Ð)£[yZâV
™äzZàšp=VÆn"8hé O8LÔ

XŒÛRf¨Z]6,ÃðZW,7XZk»Ètì
 2

ZA9zïFW!ÆÁÜ7,zÏÁÜÃïFîg6,e7[
7™,ÐX

X¹ÁÎ+B5ë
J

FE
Y

Zz‡]X9zïF²)Àö
Y

3

( F e r r o m a g n e t i c  R e s o n a n c e  $›å GOŠ
Æ£¨Z&4-ö GEG9zïF (GHz) µ1ºé

Y
GCÙu, Frequency)

)¢ZCÙu,(Ågf~ƒCìX THz 2$›å GOŠ
X¬xîg6,zWeä6,ZA9zïFâœ} 4

Ô4ñ+VÔ4 ( I n s u l a t o r s ) Šø7[�X}jZb
ŠJ'ÔŠJ'ZzgÎ6,ÛR,kz){X

ïÅYg„ì
LLZA9zïFZ¦R,Zãóó
ìYèZy» (Write) Zzgr (Read) ÃZÎgÂù7,−

{Ø#ZW,zZÑïä»¿gzZî9zïFZ¦R,ZãÆ
~ïF MRAM £«~ZÐÂ¯ŠêìX].h+

yZâVÆfg=9zïFWgegÅÅ`Zzg{q~Ã',¹
™.$Æfg=ic*Š{ñW,ZzgÂW5+k,7,"Zzg™Æh~

ÆOñ (Fields) (,~uJ-F,u™Šc*ŠHìXyZâV
™.$Æfg=ZÎgÂÃ7,"Zzg™Æ§hVÅÌZA

9zï¥V~î]ÅYg„�XYè
z,Ì)ñW,�X°ZÒwZA9z ( F i e l d s ) yZy

ï¥V~™Æ§jXÅïÅYg„ìz{Z¦
Ð(Rashba effect) Zzgg³ZW, (Hall Effect) ;wZW,

æZg~¤/Š̃ÆfgZù - R,Zc¤/Š̃ZzgZ¦ - ¦Z

�Xï3ZW,Z]‰&45ÿ
HE

Gï3Æfg=ZA9zï¥V
Š¶Z[ ~ZÎgÂÃ7,−ÌŠgc*ÄHYg;ìX

WÐWÐƒ@*ìH?
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‚0Zyz‰ÜÅ°pZk§b™D

��zZu]»ŸzZgƒ**âèÔqwZzgw

Å§s»X̂

ŠN!*]tìÅDƒ43š5é EGG]ÅË

ZÃc6,Ãð�Ût77,@*�z‰ÜWÐYñc*

úªz‰ÜÅH‚ƒXpëY…��…âèc*Š

ìpwc*Š7XªZÝŠ*~z‰ÜZq-„‚(,|

g;ìz{ú7YYXz‰ÜÅZq-„‚ìXZjK»

S e c o n d  L a w  o f  Zq-§itìÆt

Æˆ[Ð9ì
…t Thermodyanamics 

LÁ7ƒ Entropy C@*ìÆ7g~»Ñ]Å

$ËXW‚yi!*y~z‰ÜÅ‚z{ì�Wå¤/xeñ»\!

QZƒ@*YñÇÔgÇgÇz{pŠÐQL¤/x7ƒÇX

øg~i}X6,Zãìt¥x™äÆat¢zg~

ìÆë¬t−�z‰Ü»¦/g**ù

**í�X

ëƒÃtZˆkì�Z¤/ëÃ**Ih+{»x

™**7,}Â4ì�z‰Ü¹ŠÁ¦/gg;ì

ZzgZ¤/ÃðIh+{»xc*Ëö~ẑs

ƒVÂz‰Ü¹!~Ð¦/g@*ìX

pëÃÂz‰ÜÆ¦/gäÅz{°pe34/õ XJG
ëƒ

J]ñrþ³Š8

(1 )mX z‰Üù**í�

‚wÔ·ÔßÔŠyÔ‚Ô4Zzg²

6,zWzà©gÔZ¥/|

LL…p[Zh§b¥xì

Æz‰ÜHƒ@*ìpZ¤/Ãð

7i�z‰ÜHìÂ
Z[Šb

ÂÂÂÂWWWW±±±±hhhh4444èèèè
YYYYHHHHEEEE     ¹ÂƒÇóó
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ÆaZq-ÜƒXZk»ÈtƒZÆëÃÃðZ+q
e’T~!*g!*g%‚ƒ}p~ƒTÃëÌÃÆ
z{X!*gƒðX

Z+¹ÏŠgCq,��z‰Ü¦/gäÆ
‚B!*g!*gƒC�VwÆîg6,ñÈV»$+ÜÔe0+Å
gz×^~p~Ôc1V»W**ÔYßV»–z){j
æŠÐë‚w½Æ(,}z‰ÜÃgL”V~!*.$

Mh�X
�áh+ZK̈yäe0+Îg`Zzg*gzV~z‰ÜÆ
‚BƒäzZàp=VÃƒÐ¬Š¬ƒÇXp

‚w½ÆŠzgZyZq-Z+p~�ZK̈yä�áh+ƒ
Ð¬Š@ƒÏz{Î@*g!*g!*gZq-„z‰Ü6,Šy
ZzggZ]»ƒ**X

ŠyÃSW‚yåXZnÂ̂ËÃÌLLW`ÔÀ0*õŠy
¬ZzgŠkŠyó̂ó»ÈK~ÃðŠ¢ïGOG7ƒÏXp

E²áÆaŠâV»SZzgc*ŠǵŠ¢ïGOGÔìZzgZe
¹Zkyì
ëÈw™ßÌ$Z=ËZzgp~Ã
ˆl™**ƒÇXŠzu~Zëp~�¹6,Zäiâä~Ì
ßÍVäTãz{Î@*g{mz‰Ü¦/gäÆˆe0+Ågz×

DÙZg‚w¬e0+Å^Åp~ 30,000 ^~p~X
Æ¦k,~gkgeñ�Š�X

e0+Å^Åp~»7gZ‚¡)Zq-hàe0+Ð

Šy~7gZƒ@*ìÔ 2&291 Šzu}hàe0+»z‰Ü(Zz¹
Šy 29 te0+»·B@*ìXW‚ãÆae0+»Zq-·

Zq-Æˆ . Šy»ZzgZ,„!*g!*gâ**ŠH 30 »ZzgZnˆ
Zq-Zy̧VÃSW‚yìZzgZj6,Zäiâä~C3,

µ5Ó45å GGEHg)ÑHi!*y»Â(Æîg6,ZEwHŠHXCÙ¹Å
Ñz¬]»Z´ygzð0*Šg~H™@*åZzgZk§be0+»

(¯XZkµ5Ó45å GGEHg~Zq- Lunar Calendar µ5Ó45å GGEHg)

J]ñrŠ8

iiii}}}}6666,,,,ŠŠŠŠyyyyZZZZzzzzggggggggZZZZ]]]]****ggggDDDDzzzz‰‰‰‰ÜÜÜÜ6666,,,,eeee0000++++ÅÅÅÅ̂̂̂̂



¹(,ZÚìäWÐf™ƒÇXZk§bÆ!*g{̧V»
ŠyƒñX›âVZzg·Š-V 354 Zq-‚wƒZT~À

~Z[ÌÓxèIqZgzVÆa¸e0+»rgZEw
ƒ@*ìX

ñÈVÆ7g}‚¡)¤/òÔuŠ~Ô·gZzg:ZV(
Šy~7gZƒ@* 4&365 Ãë7gZ‚wë�Zzgt

aåðŠy»ˆ[»°ŠâVÆˆZk§bHŠH
CÙ .ì

eg‚wÆ̂Ûzg~Æ¹~Zq-ic*Š{Šy�hŠc*Y@*ì
Šy»™Šc*Y@*ìXt‚w 29 ÆOñ 28 ZzgÛzg~»·

B@*ìXtZ=HY@*ì@*
ñÈVÅ Leap Year 

 p~»‚¡‚wÆŠâVÆ‚BaZgìX
ŠyñÈVÆ7g}‚¡ 354 e0+Æ!*g{¹

ŠyÁƒD�Z=e0+»rgñÈVÅ 11 ŠâVÐ 365

BÍð9z‰ÜÐ7™YX
ñÈVÆ‚¡ÐaZƒZ‚wZyÓxßÍVÆ
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17   2022 mâx)Ô5Š‹ ‰^ñß‹ QgŠz

a¹Zëåji0+Ï»ŠZgzæZgk!*h~6,åYè
“̀Ã1**ì“!*glƒÏZzg“̀Ã»RƒÇZzg

ƒÅ¥â]»x[kÆa “!*h|W¯Zy
¢zg~¶X

‚w¬ñ�Š{²Zt~Š¤ZzgÛZ] 12000 ½â
Šgc*ƒVÆWk0*kig&´̧V~Zq-ZK̈ã�d$äÀ
1;ëzîðÆ**xÐY…�Xz�6,Š*Æ
¬à¶Zzg6,ZãŠ*»ƒÐ�gà&45Òð EEGy)!*.Þ(
zZµìX

DÙZgzV‚wJ-Zkà6,ïWk0*kÅÓáV
ÆaƒÐ(,~»x!â**Y@*åXZK̈ã�d$»
‘ZgZƒäÆ‚B‚B6,Zäiâ:ÅÛ!*]ZÏ
´º~‰j¦k,nìXZkª]Z0�d$»

-f™}ZzgƒÇëŒV6,Üse0+Æ‚wÆ

rgÅ!*]™,ÐX
CÙ‚wHg{ ‚w¬zîðŠgc*ƒV~ 8000

z‰Ü6,!*h|ÅzzÐig&i�V~»x[kÑzq
ƒðX½ãZÏŠzgZy^Ôyz*y~zZŠ~�|Zzg
u~Ìk!*h~Ñzqƒð)at¢zg~åÅ
e0+Æ!*g{̧V»ñÈVÆ‚wÐŠHg{Šyú
g�ÆÚÃŠzgHYñX&45Òð EEGVÆŠZ›gzVäe0+
Æ‚wÅZk¶ÃŠzg™äÆaCÙ&‚w~Zq-
¾ƒZV·�hŠ¶»§iïÑX

5000 ^~(,~Šgc*BÆ)g}ig&´º~
‚wÐÌ¬Zq-x�d$Z½g„¶XZyßÍVäx

¯ñX (Pyramids) Z�yqgZzgª]Z0ZwZx
6,ZäiâäÆÛ!*]~Z!̂ÆZwZx„�

J]ñrþ³Š8
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�ñ�Š�Zzg…Z[Ìª]ƒCìÅ6,Zäiâä~
Zæù¯c*ŠHX̂ÅZkZâ¿�d$Æ!*g}~
‚0ZâVÃ¹q,Z[¥x�Yèz;VÆqgzV
~èi!*y

Rosseta Ã Heliographic Language 

ÅŠgc*ÄÆˆ7,−W‚yƒŠHX Stone 

^~ßve0+»rgÜsèIqZgzVÆa

ZEw™D¸XZéi0+Ï~ƒÐZëzZ§CÙ‚wZq-
Hg{ŠyBŠgc*~c[Wä»åYèc[»0*ãZL
‚BXRV~ig&èÑ™5YyeZwŠêå�Zh̀Æ

ŠyÆ!*g{¹�À 30 Z=^~ . a¹„»gWæå

. ŠyŠ-~Š-@*ƒVÆ**xÐ 5 ŠyƒñZzgZy~ 360 5™
ŠâVÆeg 120 ŠâV»‚wXeg¹ª 365 Zyš�h™

ñÈVÆ‚¡Îg`Æˆ[»rgZEwƒ@*åX
t̂~rgCÙeg‚w~ñÈVÆ‚wÐZq-Šy
úƒY@*åXZkÚÃŠzg1ÅÃÒ\gZWÆYe

äÅ
CÙeg‚wˆrg~Zq-Šy�hŠb Ptolmy-III

e34/õ XJGpèIgÉƒVäZm#¿ÅZzgWyZ#^6,gzx
Ceasar x~gzxÆ!*Š�á{ .t 25 »Š$+/ic*Š{ƒZÂ

B@*å(Æ¬Ðrg Octavian )� Agustus

J]ñrþ³Š8

iiii!!!!****yyyy»»»»%%%%::::ZZZZzzzzgggĝ̂̂̂ Heliographic qqqqggggzzzzVVVV~~~~
~~~~BBBBŠŠŠŠggggcccc****ÆÆÆÆ))))gggg}}}}ZZZZZZZZëëëëqqqqgggg''''~~~~̂̂̂̂~~~~rrrrgggg Heliographic Language 
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46äJulius Ceaser ~Šy�hZŠHXZkÐ¬
~-**yÆgc*èŠZâVÆtg}Æˆ�rg . x.t

1600 B@*ìXtrg Julian Calendar ÑÍHz{
4 ŠâVÆÔ 31¹ 7 ‚wJ-7g~Š*~ZEwƒ@*g;X

Šy»ZzgCÙeg‚ŵÛzg~ 28 ŠyÆÔÛzg~»· 30¹

ŠyX 29~
~|ð7\ 1582 Zkrg~Zq-©àp~

äÅZzgZkzzÐñ�Š{rg G r e g o r y  X I I I

Æ**xÐ�gìXZkp~Åzztì Gregorian 

Æ6,Zärg¯ä~ëtâ…¸
ñÈV»‚w
ŠâV~7gZƒ@*ì²ZÝ~tðhZÁª 365.25

ŠâV~ƒ@*ìXZkzzÐ�Arg 365 .2425

‚w~ZÝ‚wÐZq-ŠyWÐòYñÇXZkzz 128

ÐèIqZgzVÅ@*gõ$+áÏXŠƒ}Šƒ}¸rg
ÓxŠ*~ZC1ŠHX

 »È'W‚yƒŠHX ' ‚w ' Zz6,Å!*ÂVÅˆ
‚wìÂZk»ÈtƒZÆ 15 Z¤/ët}ÆW\Å/

W5aZöÆˆÐZKøg~i}ä%‚ƒñZzg
Šyˆ» 20 6Îa�ÔZzg 15 %gëg$+áÎg`Æ¤/Š

ÈtƒZ
Z[Ði}»ZL"g6,�ZV6X
)Yg~(

J]ñrþ³Š8

||||YYYY7777\\\\ÅÅÅÅgggg;;;;ööööÇÇÇÇ{{{{˜̃̃̃VVVV¤¤¤¤////ccccgggg++++rrrrgggg¯̄̄̄



  2022 mâx)Ô5Š‹ ‰^ñß‹ QgŠz 20

Šzu~qÔQ}ch}ª�Z]ZÑgnXXXZzg
"5»41¹Ðö
HGEGQ}‚÷7feÔZyÆµ}7ƒDÉ
ZyÆŸâjwÐeZJ&½5Ðö GHWx_.[™D�XZÏ

ÑÄ 87 aÂz{èÔ0*ãZzgA~i0+{g{fe�XZzgZy

ÑÄZ_54lç FG
IEÂÜsZy„QzVZzg 60 ~Ð Species 

�Z]Å�®ZZq-Zzg¹(,Z1úZF,ŠHÔ~W\ÃQzV
*(6D5 )ŠB:¦k, * ÅPZ_54lç FG

IEŠ3ŠêƒVX
Š~!*]Ô!*¹YâgzVÅ§sWNp‚B‚B

J]ñrþ³Š8

(2 )mX |]âbðÅÏZzgYâg

Wë[Z£ÔâàZ

5 ¦¦¦¦kkkk,,,,XXXX
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ZyŠzWc*]~BZ2±n.ç IEEÃZLf‚~gOX
LLÓx‘‡]ÅZâZq�Ô'×Z`�ÔZ_54lç FG

IE�Zzg¬t
ì
Zy~ÐCÙZq-Æiz`Ã¢8ìóóX
ZzgZk7ZzÐWÐ~W\ÃZq-Z•ðŠN!*]
C@*ƒVXXX

!*ÇßY~YâgzVÅZ_54lç FG
IEÅZ§jÐ

t-**ã Taxonomy g"5½5ë GEEYÅYCìÔZkD»**xì
c*Arrangement Ð�ìT»È Taxis Â

Z[Z#Y0+ZgzVÃZlxÆˆ[Ð . F,KMŠbì
¤/zƒV~„™**ƒÂZyÅ¼Zk§bZS~ÅYCìX

ªËq~i0+Ïìc* Life ƒÐªgiì

7ZzgZ¤/i0+Ïìc*¬¶Âz{Y0+ZgǺ45¾æ GH
Y

~~WñÇ
eìz{ŠÚ~÷ÌƒX

ª
z{Y0+ZgZq-7Ó4/õ
E

GJzZÑ Domain ŠzuZgiì
Ùc*ì?c*ZkÆŸ~Zq-Ðic*Š{7Í/õ

E
G�?~ZzgW\

ic*Š{F,Zq-Ðic*Š{7Í/õ
E

GzZßVÐzZ%�YV
z„gzi
%{Åi0+Ï~ÃWD�X

ª
z{Y0+ZgYâgìÔ Kingdom ŠZgiì
7ŠZìc*¢5½ø

EEY
ì?ZzgëYâgZzg7Š}ÔŠg|#‰Y0+ZgzV

ÐzZ%�X
kY0+Zg»!*e~öy ª
Z Phyla aågiì

J]ñrþ³Š8
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ì?Zk~gl,|ÅA~ìc*7?c*�¢ø
ELIÅ ÷

§bì?%gl,|ÅA~zZáic*Š{F,Yâg«gzV~
gT�Zzggl,|ÅA~zZáYâgW\ÃCÙ§sÃWD
�X

ª
z{Y0+Zgi}6,gL Class 0*vZVgiì
ìc*ƒZ~ZhäzZÑì?ZL”VÃŠzŠ|ö@*ìc*Z&+}

ìÔ Mammals Šêì?Zzgøg~ªZK̈âVÅ¯k
W\äÌZjw~7,JƒÇÔªŠzŠ|öäzZáX

ª
z{Y0+Zg!~3ä Order Ùgiì
zZáZz.$c*igZsÅ§b²¡ç NzZÑìc*Í“pgZzgãV

ZWgegiÆY0+Zg 26 zZág†Å§bì?Zkz‰Ü

�X
ÔZ '' iz` '' ª
 Family ‚ÂZVgiì
gnp Features Æz{ÓxYâg�Zq-‰ Orders 

Canidae Family ƒV}ÂÔƒc*Ôß&×~Ô�htƒ
tZÖp�áh+W\äDæ¤/Z’ŠÙƒñ . ÆYâg�
W\ÃZÏgiÃZLf‚~ǵìX . ‹Ìƒ

ª
z{ÓxYâg�Zq- Genus WẐVgiì
ÔT i g e r Šzu}Ð¹ŒÛRmgnp�}

ZyegzVÃ Leopard DSnow Zzg Lion ÔLeopard

. Æ¤/z\~g3Y@*ì Panthera  Genus 

Æ0W\~ÐZÒ|Z]Y…ƒVÐX Genus 

ªË{mnÅ Species ZzgWy~giì

J]ñrþ³Š8
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ìÔ Species S:]gppzZàZq-nÔ}ÂZq-
Â=¢ì Species ',Ããg†Zq-Z_54lç FG

IEìZzgtÂ
W\ƒäÍg3ƒÇX

Ã̈gÐ R a n k in g s  Z[‘‡]ÅZyÓx
... ŠB
|]âßPÃÏ6,mJäÆaY0+ZgeÂÔZy

ÜW!§]Zzg Coral Reef Y0+ZgzV~ÐÌ
Q}ch}Âz,„!*CÙ�X

ÆYâgÂZy~ Animal Kingdom !*¹a
ÐÌÜsgl,|ÅA~zZáYâgeÂÔZzgQZy~Ð

ìÔª Class Pisces ÌWŠSÐic*Š{ZlxÅ
MVX

)gl,|Å Chordata Phylum Zk¦k,~W\
A~zZáYâg(ŠNB
Zk~MVÌ�áï�X

*(7 )ŠB:¦k, * ŠV~Ìgl,|ÅA~ƒCìX
ZyŠVÃÌïwŠc*YñÂÔMDÙZgZ+Z_54lç FG

IE

��ÎÏ6,ÎZg™äÅ¢zg]¶ZzgZyMDÙZg
~ÌZ,6,0+}ZzgYâg�XÆZ&+}aYMh

¸pZÌ~MDÙZg~ÐÌÁ™@*ƒV'ŠÙ
YØ
ŒÛWy…ùÇà™g;ìXŠØ‰¬ÃŠz!*g{
Š&À£4/õ GGJ:

~ÐŠzÃÎZg™zXXXXóó '' iz` '' LLÓxY0+ZgzVÅ
»F,ÀWÐ^
CƒVÇ '' iz` '' ~ä¹å


¾Ãë�?iz`Zq-�h}ÅÄÃë�Zq- '' iz` ''

Z(�hZ�WÐZq-ZzgÄÌ¯Yì�Zq-§b»8 ¦¦¦¦kkkk,,,,XXXX

J]ñrþ³Š8
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ƒ@*ìX Reproduction Unit 

ZzgZ[Zk‚Â,giÃŠB&~äf‚~
»giÔZzgfgZZk~ñ�Š Family gppÆn¹åÔ

YâgzV6,̈g™,ÔZk7g~¯]4©5»4jè GEGGIE~Zq-ÄÆic*Š{
™ÆZ‚ÛZö±c* Mating F,YâgZq-Šzu}Æ‚B

™Mh�X Reproduce 

ÄÅ¦k,, Felidae Zzg Canidae ~W\Ã
ÆYâgZzgŠzu~ Cat Family Š3@*ƒVªZq-§s

ÆYâgÔ¦k,ŠN™W\pŠ™ Dog Family ¦k,~
YNÐX¦k,~Š&À£4/õ GGJXXXÈZzgƒØZq-„Ä

Mating Ð�ZzgZq-Šzu}Æ‚B Canidae ª
*(9D8 )ŠB:¦k, * ™Mh�X

á~W\ÃZq-¹¬xVw¢ðVÔh̃zVZzg
ÄÐ�Zzg Equidae iQZÅŠ}ŠêƒV�ÐV

™Mh�XßÆ Mate W:~Zq-Šzu}Æ‚B
Mating !*g}~W\ƒY…��̃h}Zzg¢ñÅ

»³ìX
Zzg Lion ÃŠNMh�� Liger Zk¦k,~W\

ÄÐ�X Felidae »;"2.ç JGEeìÔ�
ŠzâV Tiger 

*(11D10 )ŠB:¦k, *

W‚yF,+ZÖp~âßPÃ¬ƒZ
ÓxYâgzVÅiz`
~ÐZq-Zq-�hZÏ6,ÎZg™BÔZq-iz`ÆYâgÔ
Zq-ÄÆYâgXXXYV
Zq-ÄÆYâgW:~R

¯Mh�X Species öñ™ÆWÐF
Ægic*Cw6,QÄYâgzVÃZ‰ Family Z[

HYñ?
Zoµ5Ó½ð GÉ4n.ç GIEEÆˆt³À_ì
Ï6,ÎZgƒñÓx

ªŠzŠ|öäzZáYâgÔ Mammals YâgzV~
ªg…zZáYâgZzg Reptiles ª6,0+}Ô Birds 

ªz{Yâg�0*ãZzg.ŠzâV~gT Amphibians 

 �ªÃZÔ�uz){X
ÆgL Species Z7000 ZyƒÃ5™À

X~¹ÐYâg�Ô . (,}YâgÏ6,ÎZgƒMh¸
¹ÎVÆZ&+}Ì�ZzgZgÐZq-Zi+¾!*]Ø
¹ì
Yâg�ZyÔÁ/Zzg™sƒVZzgt!*]™~Ì

J]ñrþ³Š8
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WCìYV
�ZyYâgzV»ÈìZ‚ÛZö±Æic*Š{
eIZzgÁ/YâgzV»Èì
gLYâggK(~
ic*Š{7g}WÃÐX

Z[Zk7Z&43ï JGEH6,÷~§bW\Æf‚~ÌP
ÎZÑ]WgìƒVÐX~ÐZq-tì
tYâg3D
H?̧g!~pgzVÆaÂZ»k»6ug3YYì
pÍ“pgYâgzV»H?
ZkÎZwÆ�Z[Æa~ðh~Šk,ÆaW\

Gatherer DHunter Zq- ÃâßPÅÏÐïw™
DÙZg‚w¬»ŠzgåZ# 12 Î‚Ì~á™¸ƒVXt

-g\ÆZ”V~ßv¡V~gLgL
ÇƒV¯™gT¸ZzgZyÇƒV~Šz„nÅY),ƒC

‰X
c*ÂWk0*kÆkÐVZzga~1‹VZÇ™ßc*

ZzgCÙy»DgŠZkz‰Ü Bison Qupk~Y™
ZK̈yäÍ“Ã#Î™ZÐôp™**ÑzqHW‚yZÖp

�E²áJ-:gHYYìX Salted Meat ~
Î‚&4-ö

JGHÆÇƒV»Zq- Gatherer DHunter Zk
»$h43ï
E

GFHem,ZM~W\ÃZy¦k,zV~Š3ŠêƒVX
*(13D12 )ŠB:¦k, *

 7åX Ship DCruise ZzgŠzu~!*]
tÏZq-
T~4+nÆ3äZzgpgZXxƒVtZq-

åÔZq-»gÍ^ïILFåXÎg>z]Å Survival Ship 

J]ñrþ³Š8
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»ÂZEwƒZ '' ^¨40î E
GEG '' 7,³˜VZkÏÆa 15 We$

ìÔ^¨40î E
GEGª
Zq-»gÍ^ïILFZzgæÌ»gÍ]4ø

ILFƒD�
Survival Zy6,pZ÷]zZàq,7g¿Y'ÔÜs

zZàq,g¿YC�X
Z[Z¤/W\÷~§bÎagì�ÂW\Æf‚~
ƒÇ
ÔW\Æì»Èì
‚]DÙZgZ

ÆYâgZkÏ6,ÎZgƒñÔZzgW\pŠCgì Species 

�
W`ÑÅV_54lç FG
IEi0+{�ÂÜsPDÙZg‚ßV~

ÐÑÅV_54lç FG
IEùaZƒI? 7000

W\ÃØìW` . á~W\»ŠârðhZƒ@*ƒV
ÎÌZ_54lç FG

IE�Zy~Ð¹‚g~ÂZkÏ6,¶„
120 ÂÜs Dobermann }÷ZIh+{Â  7X

‚w¬e-&Òï GFƒZìÔƒYìW\»Ih+{Â

‚w¬ 122 ƒÂz{ÌÜs German Shepherd 

e-©ƒZìX
�Breeds Ðic*Š{Z+ 300 S$©5½ï

EE
GHW`ÆVÅ

�0*õÎ‚w¬z�Š„7gBb‰X
XXX~ 1880 ~W\ÃZq-gKÏ¹ã‹@*ƒV

z{Ó#ÖÆa Karl Dobermann ̀*»Zq-¿å
ßÍVÐLZ‰™@*åÔZ[aèCÙz‰ÜZkÆ0*kb
ƒDZ̧kaageZÃZÒZk6,ú™Æbß^1™D
¸®ZZÐZq-Z,õƒÈÃ‚BgppÅ¢zg]Ck
ƒð�‚K~(,ZƒÔKãîg6,¢oƒÔ"psƒÔ
ç**uƒÔú™ä~&+gƒZzgŠÚ~Ì

 ƒXXX Intimidating 

®ZZkäZyS:]zZáZ±zZáÆVÅ
ÑzqÅÔaZƒäzZàT±~t B r e e d i n g  

J]ñrþ³Š8
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 20 S:]ÃW'ZÐgÄ©8Zzg!*¶VÃ‹™ŠêX
‚wÅ¹ZoœÆˆz{Zq-Z+±e-©™ä~

ë�ÔT~ Dobermann »x[ƒŠH&W`ë

z{‚g~S:]��~äZz6,KX

‚wÆZ0+gZq-„Ä 2 0 Z[¨g™,�Z¤/

aZƒ Varieties ZlxÅ 360 ÆYâg~ Canidae 

$ËìÂfgZÎv�DÙZgzV‚w~Šg]H¼™$Ë

ÆVÅ�ZâÂË Species qÑèW`Î  ìXXX

 ZzgYâgÅ�Ì7X

®Zz{ÏTÅ™«»f)g[»åÂZkÏ~

ñ�ŠYâgzVÅPDÙZg¢-)Ô.ç
E
GGEÃÑÅVZ_54lç FG

IE~$+%Æ

aZkg[»¬„»°åÔZzg=Zk;ƒ6,ªZã7

ìXZKZkg^aÆŠzgZy~äYâgzVÅZ+

Š@��Z¤/~ZvÅ Species Zzg Families Z+

6,™¹VÂZq-?Â[ÌÁ7, Taxonomy ¯ð

YñX

Z%geßÆa~W\ÃCŠêƒV�Üs
_54lç FG

IEh�ªÈÔƒØÔ 34 ÄÐ Canidae 

ß&×~Ô�hZzg»-K**òYâgXƒÆZ'×Z`Zzg¬Š'Ô

Z_54lç FG
IE 18 ÄÅ Canidae ƒÆZZ0+ZiZzgg8-Zzg

Å¦k,,~W\ÃŠ3ŠêƒVX

*(14 Zzg 8 )ŠB:¦k, *

W\ÃÎg>-ÅWe$»|xc*Šì:?

LLëäi}~�Ìvg}aðh}Ð(,Jc*

ìÔZkÆZg8-�Ô'×Z`�ÔZlx�óóXX

ZzgZ[W\ÃØ`�ZkWe$ÆWy~ZÖptYV�

�:

'' Zk~ÂKzZßVÆa(,~¶K*V�! ''

»7gZDZ~.™ Taxonomy KzZáZkWe$Ð

Mh�X

))))»»»»””””((((
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ZK̈yÆZ§Zsñ�Š»Ñ]ZzgZkÅÓx
q,Zv¬\Å‘t�ÔZv¬\äZk»Ñ]Ã
NhzVÔ¡VÔŠgc*ƒVÔ0+~**ßVÔƒZƒVZzgZ
qzVÐM!*ŠHìZzgi}ÃZy»8¯c*ìÔM yz

¿¯™pzg]*gzVZzg_5éGOgzVÐZÐ'×#èGOE

HìZzgZkÆn!*ŠßVÃZK̈yÅãCŠ~¢zg]
0*ãÐ½™ZK̈âVÅM!¢zgÂVÅŠÅìÔQ
i}6,ZnÆl0+Ô6,0+Zzg«g~ZnÅ

ŠVZzgM!³Z**]ÃaZ™ÆZK̈yÅ½Zð
¢zgÂVÆ‚Bâj1C¢zgÂVÅÌŠÅìX
»Ñ]Åt‚g~Zæq,}.Zñ‡Š§ÇÅ‘t
�ÔÎZkäoƒZzgñizV§i6,ZPxÆ
‚B¯c*ìX!*g~¬\»Zg�áŠì:

‘‘‘‘öööößßßßûûûûÄÄÄÄøøøø]]]]ÖÖÖÖ××××$$$$ääääôôôô]]]]ÖÖÖÖ$$$$„„„„ôôôôppppûûûû]]]]****iiiiûûûûÏÏÏÏøøøøààààøøøøÒÒÒÒööööØØØØ$$$$����øøøøooooûûûûûûûûððððõõõõXXXXXXXX LLLLLLLL   

(88 )ÎgÒZ›ÔMe$:
LLZvÅ»g~¤/~ìTäCÙqÃ)oƒZ0+Zi6,(

¢o¯g3ìóóX
Zv¬\äCÙqÅð9³lZgzS~Zzg

ºmÚzªÆ‚BZK̈yÆZ§ZsM!*Š™*
ÅcYZzgZkÆâjwÆñZ¬¡]g�~æŠÇg
gìZzgZkÐZK̈yÃZq-pÎZg¡jÔâjwï

nT~z{ZKYyz¡ÆDÆ‚BZL¦[
Å„Š]~!z‰Ü̂zsg{nXZv³zV»Zg�áŠ
ì:

)ÎgÒZ™ÔMe$:94( ZZ]ôÞ$^ÒöØ$	øoûðõìø×øÏûßø^ÖôÏø‚û…ôXX

LLZzgëäCÙqÃZq-)Hg{(Z0+Zi}6,aZHìóóX

J]ñrþ³Š8
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2Zg�áŠÛâc*:
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)ÎgÒZÆÔMe$:91(
LLZzgëäi}Ã;c*ZzgZk6,)ZTÞ(Nh
eZwŠØZzgZk~ëäqZq-³lZg

ÐQÇðìóóX

¯̄̄̄ÄÄÄÄZZZZÅÅÅÅ::::öööö XXXXWWWWÆÆÆÆ____....::::
ZK̈ãi0+ÏÅ’i}ÔƒZZzg0*ãÆ‚B‚B

Ñ®ZŠRlxÆ¡VÔd7ŠzVÔYâgzVÔ6,0+zVÔQ}
chzVÔ«gzVÔ0+-VÔ@*Ñ1V6,«ìXsÂtì
Zk

°æO{Zgn6,ÂxŠg]Æ«™Š{¡~Š]Zzgz‚b6,
„ZK̈ãi0+Ï»ŠZgzæZgìpZ\kì
ëZK̈y„
Šg]ÆZy"·Š]ÅZÌzZÃŠe$Ð"6,z{
�ZzgZyÆDz’Æe~¤Ï»bCÙ{7™gì
�X³~Šg]Æ¡~âjwÆÂZiyÃ',ŒÛZggpp~
ëŠy/Šy**»xU*"$ƒgì�XÆtZW,Z]7g}
°æO{i}6,7,gì�ZzgZy»$i{7g~$hÿ

E
LZK̈ãÛg„

ìZzg¸qwg;ÂZkÐ}ic*Š{MäzZàhë’ÏX
ZkŠ|ÐZïg7HYY
¦/¸F

Š;ÇVÐâj1CÔcðzM!MßŠÏä°æO{Zgn6,
ñ�ŠZK̈yÔ³Z**]Zzgm@*]Ã.e$™Zzg¡‚u

qÑ]~2™g3ìX

mÃz�Š~ 26 Y~ 2011 ¬@-Äâj1C¡
**xÅ̂ (IFEH) Mc*XZÚD8gcMsZâZ],Õƒ

~‡ìƒð¶TätêHå
âj1C 1986 ßy~
¡Æ0úZx~ízZ�á®)Æfg=ËZg~ÑðYñZzg

Y~Z&+zk 2011 °æO{Zgn6,¡qâjwÃ4¯c*YñÔZzg
~¬@-Äâj1C¡»Z´yHŠHA$ÐCÙ‚wZq-6

Ænñçq» 2022 ñçqÆ	tŠyoc*Y@*ìX
ªLLøgZ_5éGOg{Xøg~ Our Planet Our Earth ZN[

i}óó¿~Mc*ìX
¬@R6,(,_iCÙYâj1]Æ&4øFG

I
LÃ¹

¤ÏÐ6,.$zc*ÔZ¼Z&ëELzc*ÔÎ̄zc*ZzgŠv
fgZùZšrÆfg=Ó#ÖZzgúZò¡6,G™ä»¿
Yg~gppÅÂµì@*
iCÙYâj1]ÆtZW,Z]Ð

aZƒäzZáZ%ZnZzghÆVÐôpg3YnX!~
Ð(,fM!*Š~ÔàzV»;ƒÔÍ]»ÉƒÔ6ðzEàð
¿ZzgcðMßŠÏzÑÄÐâj1]Å̂~¹!~
ÐZŸ†ƒg;ìXZq-Y,̂}Æ_.(,fcðMßŠÏ

ÑÄÐic*Š{ZÛZŠÅh•ƒg„ì 70 ÐCÙ‚w¬@R6,
ZzgFÑÄßvŠ%î OÔãZzgŠvFnÆZ%ZnÆDgƒgì

�X
MNcðMßŠÏZzgZK̈ã¡6,7,DZW,Z]6,

XXXX Zq-ÃeZwB
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ccccððððMMMMßßßßŠŠŠŠÏÏÏÏÅÅÅÅzzzz����;;;;]]]]::::
cðMßŠÏŠgCz�;]ÐZzgZK̈ã¿ÔŠzâV

Ðƒ$ËìXM>]VÐå3zZëG’Zzgf¨Z]Æ
ZyZ`ÔŠ−à’Ô!*gzŠ~uùVc*¸gzV~¦’ŠgC
ƒ$ËìX

ñR,Çh-VÔR,ŠZzgQu¤/ñVÐ’»
ZyZ`2kÅMvÔ—c*ZgïÅzzZK̈ã$+Zôï
ƒ$ËìXuV»ZyZ`ZnÅØVÔðz¡
Z&+7~Ã%ÆZEwzZà(£43ð EHOGVÐÌƒ@*ìX

ÌZzgyZC»x‰MIñIZ&+7~ZzgŠv
‡V~f¨Z]aZ™C�XÌZzgzZgøÆf¨Z]
.e$iCÙYƒD�X

ÃLZ&+7~ÌMßŠÏ;äzZàÅ
âãYCìXÃLZ&+7~~%Zzg!Z[ÅŠðwÔ
g8Ô‚ß•MZzg$+1{g`ƒCìXMIñkR,Š~
Çh-VÅÑpÐ„®ZŠZZlxÅMßŠÏ»!*)̄k"
ìXaè™ZzgâŠ~f¨Z])D�!*<mz{
Çhc*V�em,wZgïÐ¹�ðzwÐ½zZà
Çh-VÆ£«egkHMßŠÏ;C�X»g0
ñâM‚àÔ**>zXM‚àÔ**xC%·]‰»g0
eZðM‚àZzg\+ZzgK~»g0f¨Z]¸g~
ŠJ'ZzgZ**xCf¨Z]»ZyZ`ZK̈ã¡Æn
"uµìX

¯ËZgïc*ðz@X~ðzwÔem,wÔ=ƒ
™äzZáâŠ}Ôö8ZzgŠvº]aZ™äÆn
%ÅsÐMßÏuVZzgf¨Z]Å(,~lZgÇì
Zzg»g0eZðM‚àÔ»g0ñâM‚àÔ**>zXM‚à
Zzg�eZðM‚G�áï�X—MßŠÏ»Zq-fg=Ãh}
ŠZyÔ{mîg6,²£Ñõ N

e"ÖƒD�XÃhZ°**cðMßÏÆ
Zq-cZ¢aÃÌOW,™@*ì&LLYgq:$+1óóë�X
Ãh}ŠZyÐaZƒäzZàyZ[11´̧VÃÌOW,
™$ËìX

Z̧Zx�{Æ_.ÔcðMßŠÏZq-{ñl‡LÞ
M!*Š~Ã!5éG�W,™CìXZq-Z0+Zi}Æ 90% ì�Š*Å

ÑÄZÛZŠÅñ]»:Lk" 70 _.Zq-‚w~½ã
ìX

Zëz�;]~ 10 âjwÐ0ZñZ]Å
ÐÔ‚÷ÅŠZEFgc*V0*v,�6,�XZyÅ§sÐ
‚÷ÅFg-VÆ•Ð‚Â,ZëzzìX

µzV»ãÔZ]¼-)ë GŠwÅFgc*VZzgZ7zu»
ÑgÌ�áïìX

Z°YÆÂZÒz9ßvDgƒD„�XZy
Z°Y~ŠðwÔf¨Z]Ô0*pYâgzVÆ!*w�áï�X
´â]~MØ[0Ô**uÅÎ¯lÔ**uÈƒ**¥M**Ô
**uy�áïìX

cðMßŠÏÐzZhƒÐ™¡Æ
B¢a 10 çZ]~Ðbz~âœ}Åñ�ŠÏìX�

Ætf¨Z]µzVÆZ0+g�}8{ð OV~ŠZ4 ¢ÐÁ

J]ñrþ³Š8
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ƒMh�ZzgZÒ;àgz»g0ZzgiCÙ~ŠJÂV6,ŒƒD
�XƒZ~CÙf¨{�ZK̈ã¡ÃOW,™Yìc*âjw6,�Z
ZW,eZwYìZÐcðMßŠÏ~ÑgHY@*ìX

f¨ZCMßŠÏÔ»g0ñâM‚àÔ�eZðM‚à
Ô**>zXM‚àZzggz{ZëcðMßŠÏÆÁÜ�
�ZK̈ã¡ÃÌvyàD�Zzgâj1CÂxÃÌ
ZzgZyÐZnÆãÉ¼ŠFgc*VÀg�X

f¨ZCMßŠÏcðMßŠÏ»(,Z8~î OìÔZq-¬xÏ
°p~z{ƒZ~0*ñYäzZáfgZ]Æ%“

�Xf¨ZCMßŠÏic*Š{F,µzVZzg›wÅFg-VÆM¸i
Zzg(,"Ð',Z{gZ„zZhìÔgL‚,̂Æf¨Z]
ÂÄwÆ−8~î OJ-VYD�ZzgZk§bµzV

ZzgŠwÅFg-V»!*)̄“WÆic*Š{Zk**]gnp�X
'×h+t
¼Š‚³Z°ZŠÑgätU*"$Hì
fgZCMßŠÏ
Šwc*µzVÅFg~~2ßÍV~IZiz‰Üñ]»

:Lk"ìT~Šw»Šzg{ÔŠ)ZzgµzVÆZdwÌ
�áï�XZkÆ´z{bz~MßŠÏ¯Ð”h+
Fg-V»:L0$ËìX6
‚÷Å™ØZg~Ô3´Ô
È!0î NEz){X»g0ñâM‚à"g8-Zzg"1’ì
�ZgïÐ»gƒCìZzg»g0ñâM‚àÅc~
ñ�ŠÏÐZFgc*VÀá$Ë�X~uŠgŠÔ6M**Ô
$zg~Ô…ÔQyZzg"ƒlƒ**�áï�X�eZðM‚à
Zq-"g8-ÔZ•ðgáLO¿zZà’ì&Zq-ZëcÅ
MßŠÏÅKÆîg6,ŒY@*ìXtic*Š{F,ZgïÅCÔ

CM>]VÅu¤/ñVZzgQ¿Ð{g`ƒ@*ìX Šg

�eZðM‚à7ŠzVÅi0+ÏÔYâgzVZzgZK̈ã¡
Æn¹vyŠ{ìXµzV~�eZðM‚à
»Špw**uÅ‚÷heÆ£¨ìÐ‚÷heÆ
ŠzgZyic*Š{ƒ@*ìX�~Ô!‚÷he~ƒZÆ·ƒ~
ZŸ†�ZðJ-µzV~’ÆŠpwÃ(,J@*ì®Z
�ßvMßŠ{ƒZ~zgil™D�z{ic*Š{Ðic*Š{�

eZðM‚à‚÷Æfg=fe�XgZØV

~(,}eä6,ZEwƒ@*ìXtñR,Z<VÐÌ

{g`ƒ@*ìTÅzzÐù~ŠgŠÔpyÅ¶Ô
HÔuŠgŠÔmmZ6Ôc*ŠŠZ“~¶z){ÅDe$ƒ$Ë
ìX**>zXM‚àãCŠ~îg6,ñR,Z<VÐ{g`
ƒ@*ìTÅzzÐ3´Ô**uc*Œ~¡ÔuŠgŠÔJg

~ŠgŠZzgggƒYìX
îsZ=CZW,Z]Zkz‰ÜÀfe�Z#

‰ÜcðMßŠÏÆâjw~*Zg} ZK̈y»°Šy‚gZz
A$c~�áïZiCÙ~™ZzgiCÙYf¨Z]ZkÆ
ŠzgZypy~�áïƒ™gCgCZK̈yÃZFg-V~

2™Šï�X~Z%ZnwÔÃÒZzgZ%Zn»Ôu¤y
açLz„�X7̧‚³ï~Z[t!*]‚tMð

ì
cðMßŠÏZK̈ãi0+ÏÁ™ä»!*)̄0g„ìX
ïÆ_.cðMßŠÏÅzzÐøg~i0+7V~Ð

J]ñrþ³Š8
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ŠzZ(gtâ',kÁƒgì�X
âÙ-Eg;zpçÆ6,zWN*éñ4,w

ZzgZkïÆÑq-'äZq-Òy~¹ÔLLøg}
4,Šq-}òŠ3D�
cðMßŠÏZq-¬KË!*ìóóXZy
»'×h+Iå
0*ŒúŠ¶zZßVZzg?ñ‹ÃZk6,
ic*Š{ÂzŠ¶Å¢zg]ìX

Z7tÌØ`
MßÏ(,~/ÆZÛZŠÃic*Š{
!5éG�W,™CìXZyÆZ0+Zi}Æ_.Š*½~MßŠÏÅ

°œ‚J‚wÐ 75 zzÐ7MäzZàZñZ]~Ð

X (,~/ÆZÛZŠ~ƒC�
¬@-Äâj1C¡ÃoäÅîŠgZÝcð

MßŠÏÆÜsZò[Ô}òZzg™õZŠZâ]Æ!*g}~
úZx~ÅgËZg™**ìXZkÐoƒfZCZôïD+ZÛ
Z(g™äÆ‚B‚BZ6,Ó#ÖÅÂzqÝ™äÆ
n¢zg~ YŠ!*ƒ»ªxÌeìXic*Š{F,ç5]~
ßv¡Æ)bÃƒZÆ£gÆ‚B7�hDZq-

!*;à~ÃÌƒZÆ£gÐ0',z‰Ü¥â]Å¢zg]
ƒCìX

cðMßŠÏÆZò[ZzgZW,Z]Ãgz1Å
Ã@VÆ!*z�Š7g~Š*Æ™)b¶ƒñ�X
Zò[~ZgïZzg¤/+;ƒk’�áï�X

cðMßŠÏ~!*gq-fgZ]ÔiF̂RÆ

ZzizyÔgÔnQZzg**>f$ÆM‚àZzg»g0
ñâM‚àZK̈ã¡Æn"u¢gg‚VìX

J]ñrþ³Š8

ÛÛÛÛRRRR,,,,ÃÃÃÃ̂̂̂̂,,,,ÆÆÆÆ����ZZZZ!!!!****]]]]

(Light waves ÑV$z-i) )Z³( -1

      (Volatile)  zzÑN*b  )[(     -2

 (Sq. Feet) %,Å 1800 )Z³( -3

(Macintosh) âÁIl  )Z³( -4

Z+ +Î+ Nzw )[( -5

b ÔŠX a Ô`X d Ô[X C Z³X  -6 

g¢Ó%&»4jè GGIE )[( -7

(Really Simple Syndication)       

)Š(tX -8

(Donald Trump) ez**®R,"Ö   )Š(  -9

  (Susan Wojcicki) Îiyzz-  )`( -10
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/ZyÔW4Zzg¢»°Šk,ÐË!*]6,̈gzpn™
gì¸XŠZŠ~äZLÑeá7ÂVÃSÚ¤{Š¬Â7Y

LL”V!HƒZì?ÃðXìÂ=C�Xóó/Zy
ŠÎ,~ÔW4â,~Zzg¢‚Â,¯k~7,_
�XŠZŠ~Å!*]6,¢ä�Z[Šc*
LLŠZŠ~!W`W4¸ðÅ¯k~¯ÑŠc*

Æ!*g}~7,Jc*ŠHìXëßìÆmÐ (iron) ß;
„W™gì¸Xóó

LL�á!*l÷}e0+*gzVXp[7,ðZzgF,¹
™zXóóŠZŠ~ä”VÃeƒ‚g~Š¬NŠ,ZzgQJ™Yä

'Â/Zyä¹
LLŠZŠ~!HW\ßìÆ!*g}~7Y'
e�?óóŠZŠ~ä—Z™¹

LLgC~ßìÆ!*g}~Y„ƒVXt÷ZuzM
Š¶tßì»ìXty»ŠgzZi{ßì»ìX~äÇ¹
**XptßìÆúYV7,‰ƒXóóŠZŠ~ä¨ƒñ¹

LLëW\ÆuzDÆßìÅ!*]7™gì�Xë
ÂŸ~ñ�ŠßìZzgQkÅZÌÅ!*]™gì
�Xóó/ZyäŒDƒñ¹
LLHøg}ŸÆZ0+gÌß;ƒ@*ì?óóŠZŠ~ÅW@
ª]Ð’I

LLYŠZŠ~!¯ÑŠÅøg}ŸÃÌ¢zg]ƒCìXë
z„ÂW\ÃC**eT�X@*
Z#Z‹%ûW\ëƒÃ

V„™,Â²Ù!*YZzg¬g†YÕÃŠzXŠz!Š,Zzgë
ÐVÃZq-XZq-Xóó¢Å!*]_è NE™ŠZŠ~ä¹

LL�VVV!Z[tH!*]ƒðXßìZzgúV»H

J]ñrþ³Š8

t̄ÑŠì

�á{@*`{yÔ7:
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m?óóŠZŠ~äªZyƒ™7YÂW4äŒ**ÑzqH
LLt�øgZ¢o‚yìSÐy™DƒñŠZŠZY
ä\>î IX¾ÏZñ¸TÐøgZky¢o0™»g
ƒZXÇz,„øg}ŸÅqg]Ã¢oZzgL¯äÆ
aÌ¯ÑŠÅ¢zg]ƒCìXZzgt…Mì½ZƒV
ÐXŸÃ¢o¯äÆa…ZKpgZu~¯ÑŠÐ
½7g½ZƒVÃ�áï™**e’X@*
øgZŸFg-VÐôp
g{nXŠZŠ~!ŸÅyZzg4»g™ŠÏÆa¯ÑŠÅzZÛ
lZgøg}ŸÃN¢zg~ìXóóDah~½k,ÆˆZ#
QkäŠZŠ~ÅY+$Š¬Âz{¼ªZyZzg6,.y‰

LL;NVV!ÂHZ[…ß;3**7,}Ç?÷}Â
Z[ŠZ-$Ì7�XóóŠZŠ~ä9èÐ¹Âƒ—Z
Š�XQyÅŠZŠ~J'×Z`Â�pƒÃ\g¹™C
�X
LL}?ƒ="z̧sÂ7¯gìƒ?óóŠZŠ~ä
¯zK“~î EOŠ3Dƒñ¹XA$J-¬g†YÕZzg²Ù!*Y
Ìz;VW‰̂X¬g†YÕäW~�áïƒDƒñ
¹

LL7Z&ö O!…tuzDzZÑß;73**ƒ@*XZ,¹
�XÅøg}ŸÃ¢zg] (Minerals) Ðn*]

ƒCìZzgtn*]i}~0*ñYD�XZ7½ZÆ
fg)qÝHY@*ìX‰ŠZwÔñàÔÍ“Ô0Ô!*ŠZxÔ

LgÔÎc*ÎÔCÙ~íŠZg!c*VÔñÂLÔZîz){Xóó¬g†

YÕä,ÐŒc*ÂŠZŠ~äZEy»‚÷fe
ƒñ¹

LLtƒq,ëßvgzi3D�XSy”VäÂ
=egZ„Šc*åXZg}”V!ZK1hSŠZŠ~Ã¼C**„ìÂ
WgZxÐCƒZ,egZƒÂ7XóóŠZŠ~ä¨ƒñ¹X²Ù
!*YäZq-gZñ7Å

LLYV**M{!Ãšc*YñZzgQyÐ‚g~¬]
qÝÅYN?WyÃz{â8çXL´t�Xóó²ÙÅ!*]6,ŠZŠ~
ä¹
LL;V!~ÌßìÆ!*g}~Y'eSƒVXM
Zh§bŒnÏXQÐ¯y™z
~äšc*ìXóó²Ù
!*YäM{!Ã¯yHZzgQƒÃCc*
{!�áxegW
WäzZà�X

�áxÃƒßvM{!Æ‚BÖ™eñZzgØÐ
¯Z0+ziƒgì¸X{!ÐŠZŠ~ä7Y
LLøg}Ÿ~¯ÑŠc*ßìÅHZÌì?óóeZËM
ä�Z[Šc*

Æa (Body Metabolism) LLKãZ6!
¯ÑŠZq-ZënyìXZ¤/Ÿ~W],yÅ¶ƒYñÂKã
»g™ŠÏZzgŠâ©&¢AOW,ƒCìX̧‹

ÁƒYCìZzgëFg-V»Dg (Immunity) æZf
ƒä”�XóóŠZŠ~äZj½ƒñ¹

LLtKãZ6!Hšì?óó
LLSÐ¼-V™Mh�
½Z»Ÿ~Y™6ð
p~Æfg)$+y»bzc*8~î OàCXZ[Š¶ëß;7

J]ñrþ³Š8
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3Dpøg}Ÿ»Âxøg~½Z~ÐZK¢zg]Æ
™©8ìXóóŠZŠ~Å¼™~Wc*¼ Éwc*¤]qÝ

7XßìÆmÐKÆaZrVäZq-Zzg

ÎZwH
LL¬g†äCc*
ë�VÔ!c*VZzgÍ“3D
�XQy~ß;ñ�Šƒ@*ìXHt!*]9ì?óóeZËMä
¹

LLY!*ÇŠg„¹ìXtÂëXY…�
½Z»
ÑÜsÈuS**„7ƒ@*XÉŸÃ¡qZzgHg„
ǵÔŸÅ›zúZzgZ%ZnÐôpǵÌZÏ½ZÅf%î OŠZg~

ìXZhZzgáZiy½ZÂ¢oZzgÂZ**ŸXóóŠZŠ~»Zq-Zzg

ÎZw»gå
LLta1wgì¸
±YVÃic*Š{ßìÅ¢zg]
ƒCìXÃy‚±YVÃ!*CÙY™»x™**ƒ@*ì�Z7±ÃV
Æ£«~ŠzkHic*Š{¯ÑŠŠ¶»ìwg3Yñ?óóeZË
MäŠZŠ~Å!*]Bƒñ,ÐC**ÑzqH
LLZq-!*Ú±ÆÃCÙgziWJB¤/ZxZzgZq-!*Ú±ÅÃCÙ
gzi½ãZVg{B¤/Zx̄ÑŠÅ¢zg]ƒCìX±YVÃCÙâ{

Æ:LpZ&ÆŸ (Menstruation) ƒäzZá¬
ÐW],yÅ(,~lZgŸùƒYCìXSkÆ´z{qnZzg
ŠzŠ|öäzZàpZ&Ã¯ÑŠÅ&kHic*Š{lZgŠg»gƒC

» (Anemia)¶ ìX̄ÑŠÅ¶ÅzzÐ„pZ&pyÅ
DgƒYC�Xóó

LL;VVVXZ[!*]™WðXŸ~W],yWy™@*

Hì?óóZ&ö O�ZâŠk,Ð{ñlù‰ZrVä
ÎZwH

LLpyÆÑwúV~WxáYäzZáâŠ{
Å»g~ÆaW],y¢zg~ (Haemoglobin) å‰0

»Ì  (Enzymes) ìXZkÆ´z{W],yZ{%zV
8~î OìXóóeZËMä¹

LLŸÆaŠg»gW],y»Šzäðå‰0»8~î Oƒ@*ì
†Zq-äðW],yŠzu}ZdwZ�xŠêìXóó¬g†YÕÅ
!*]Å¤&eZËMäÅ°ecYäÎZwH

LLtC�
ËÆŸ~¯ÑŠÅ¶ÃY+»ƒÐ

W‚y§iHì?óóeZËMä¹
LL¯ÑŠÅðh~¹¶»Z’Z~¥x™**½ã

**eƒ@*ìXYèøgZŸQÐew©8ìX�V
�VŸ~¯ÑŠÅ¶(,fYñÏÂÝz^Zzg
$zg~Ô!ŠwÅŠPÁZzg¢ÅgöigŠ~âbƒ
YñÏXuŠgŠÔ6W**Ô;BczV»QZƒ**Zzgì»
fZBÌ¯ÑŠÅ¶ÅY+$Z�ág{™@*ìXZ¤/¯ÑŠÅ¶
ic*Š{:ƒðƒÂpgZu6,ÂzŠ}™¯ÑŠÅ¶Ã!*W‚ã

4HYYìXpqÑ]‡1~:WgìƒVÂeZË
Ð¯gUg�q™**e’XóóeZËMäZK!*]»ÅÂ
W4ä7Y

LLW`Zjw~uä…Cc*ì
Í“z){
~¯ÑŠÅ»°lZgñ�ŠƒCìXZzgŠzu~pgŠã

J]ñrþ³Š8
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ZâY~¯ÑŠÅlZg»°ÁƒCìXÂ�ßv!~pg
�Z7¯ÑŠÅ¢zg~lZgqÝ™äÆaH™**
e’?óóW4ÆÎZw6,eZËMäQÐ�á!*ÙŠï
ƒñ¹

LLW4!øg~pgZu~Šz§b»W],y0*c*Y@*
X!… (Non Heme) Zzg**y! (Heme) ìX!

YâgzVÐMìX&øgZŸW‚ãÐ_.[ZzgZEw™
YìXŠzuZì**y!Ô�7ŠzVÔñ{ZzgŠZßVÐqÝ

ƒ@*ìXSk¯ÑŠÃ‡.Þè¿¯äÆaŸÅ�~Ã»°
œ™**7,CìXA$}Y™tŸÆa»gWæ00*@*
ìXZkW],yÅ¹ÁlZgŸ~_.[ƒ0*CìXZÏ
a!-Vz){»ZEwic*Š{™äÆa¹Y@*ìXZzg
;V!3äÆ‚Bc*¯gUˆeñZzg»°W],yÃŸ~
_.[ƒäÅgZ{~'×h+g»z^‘W�XóóZ&ö O�»°Šk,Ð

{ñl‰ZrVä7Y
LLM!W],yÅÍ1VÌÂ3ðY$Ë�?óó
LLY!Z¤/$zg~ic*Š{(,|̂ƒÔzg:½ZÆfg)¹

W‚ãÐ¯ÑŠÅ¶Ã7gZHYYìXpìwgìeZË
Ætg{Æ¯W],yÅÍ1V7¢8e’XYèW],yÅ
ic*ŠCÌÁç**u7ƒCXóóeZËMäZK!*]7g~Å
ÂŠZŠ~ä—Z™¹

LL=ÂW`ZL7ÂVÅZq-„!*]™~Wð
Z[
~ZKŠzâVÉƒVÃÔ÷~7C²ÙÃZzg÷~¬g†ÃŠzXŠz

!ŠzVÏZzg7ÂVÃÜsZq-XZq-XóóŠZŠ~Å!*]_è NE™
—Zgì¸Zzg!*¹ƒZq- /ZyÔW4Zzg¢

~tHÈg„ Šzu}»ìŠNgì¸
Wy/ZyÅŠZŠ
�!

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 g^

-k[6,ŠB:
_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"Zzg
eZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://independent.academia.edu/

maslamparvaizdrparvaiz

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

https://www.youtube.com/c/MohammadAslamParvaiz
https://independent.academia.edu/MAslamParvaizDrParvaiz
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ÂÂÂÂ1111VVVVÅÅÅÅZZZZ����áááá®®®®))))»»»»@@@@****gggg]]]]::::©©©©
tx~Z#gzñVä-**yÃìHÂz{ZL 146

ÅÑ$k,-VÃ Book-Rolls ‚B-**ã
ZVá‰@*
z{gzx~Z+„Ñ$k,c*V
‡ì™ÃXZrVä-**ãÂ1VÆ
F,3ÑHi!*y~GZzgÑ$k,c*V‡ì
XX¹¢gzñVä(,}eä6,
Â1VÅ̂g]ÌÑzq™Š~X«œ~
I[J-ZrVä(,}(,}ZŠZg}
‡ì™n˜VÂ1VÅä»gÅYC‰XZkiâä~
gzñVÆZd6~ÂÁyh+**Zzgǵ³]Å!*]¶X
fZCÑ$k,c*V¬x‰Xz{¿ `~³]Åó{ÐŠ¬
Y@*TÆ0*k¹‚g~ÂÁƒC‰XÂ1VÅic*Š{

Ðic*Š{ä»g™äÆnÝx»tV»ZEwƒ@*åX
Zk§bÂ[ÅÑ†~¶WC¶X7ÁƒäÐ

á‰¡Ì!*W‚ãÂÁyh+YåXä»g™äÅ(Ã
(¹Y@*åXZq-WŠòŠgxy Scriptorium Zhêg*)

~9}ƒ™Â[»Q7,kåZzgZÐÍ™Zq-‚B

Ýx»A$Â"$™DgT¸XZk§bZq-!*g 30 ½ã
ä»gƒY'X 30 ~Â[Å

FßgÂV Scriptoria QkiâäÆ
~øg}W`Æ"5Ó4k5ë FEGIEY;ƒwÐ»°
˜tgnp¸Xgzò**ÑZ�á®)Æ
n¬ËÂ[ÆzŠ}»ZN[™
DÔQ'Ãoƒçz£Š}™Zk
Â[Æ£tyh+feÔÂ[Åä»g
™ä»‚gZyaZVDÔÂ[»ÃgóÔ

em,ZíÔ‚,̂Zzg7ð™DZzgÂ[åƒäÆẐk
Åo«jˆg]Æ4§jZ(g™DX

ZZZZ’’’’ZZZZðððð||||ððððŠŠŠŠzzzzgggg~~~~ÂÂÂÂ1111VVVVÅÅÅÅZZZZ����áááá®®®®))))
B o o k  P u b l i c a t i o n  i n  E a r l y

Christian Era

ÃZCc*Xªt Codex |ÇVäZhzwÅ(
ÂÁEgzwÅ(¹‚g}ZzgZt6,ŒƒC‰�
Â[ÆŠZNc*!*N§sW:~÷ƒñƒD¸X
)øg~W`ÅÂÁZÏ^~ƒC�(XtZq-¹(,Z

J]ñrþ³Š8 eZËpgæZDwÔ®

(11 )mX !*'i!*âVÅ

ZZZZkkkkiiiiââââääää~~~~ggggzzzzññññVVVVÆÆÆÆZZZZdddd6666~~~~
ÂÂÂÂÁÁÁÁyyyyhhhh++++********ZZZZzzzzgggggggǵ́́́³³³³]]]]ÅÅÅÅ!!!!****]]]]¶¶¶¶XXXX
ffffZZZZCCCCÑÑÑÑ$$$$kkkk,,,,cccc****VVVV¬¬¬¬xxxx‰‰‰‰XXXXzzzz{{{{¿¿¿¿    `̀̀̀
~~~~³³³³]]]]ÅÅÅÅóóóó{{{{ÐÐÐÐŠŠŠŠ¬¬¬¬YYYY@@@@****TTTTÆÆÆÆ
0000****kkkk¹¹¹¹‚‚‚‚gggg~~~~ÂÂÂÂÁÁÁÁƒƒƒƒCCCC‰‰‰‰XXXX
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Zz[å�òÅŠ*~Wc*XZ[ÂÁ¹ic*Š{
ƒIXZ77,−Ôǵc*}áY**Z[" Compact 

uW‚yƒŠHXÑ$k,~~Z7ZÓg-V~!*W‚ãWgZ3
HYYåXZy~¼̂l™**Ô&ëENâgu™**ZzgÃðjZ!Šb
W‚yåYèZyÆCÙÔ6,�ƒZ™D¸X

|ðè<ØäÂ1VÅZ�á®)ÃZq-*gcŠc*X
|ðZLè<ØÃZq-¬@è<Ø¯**eT¸Zknz{
Š*ÆŠzgŠgZièV~ZLäÃŸgì¸Xt!5Òü EO

E
ZL

‚B!*ªZzgŠvèIÃá™º¸ÎßÍV~
Scriptoria j„HY@*åXZk»xÆn(,}(,}

‡ì¸˜VZyÂ1VÃ(,~®ZŠ~ÜHY@*åX
ZhzwÆn¬xîgÐèC],k»ZEwHY@*å
p|ÇVäÃeoÃgóÅÂ1VÆn6,9.3ï FEHc*
z&ÐêGÆZEwÃgzZ`Šc*X6,9.3ï FEHc*z&ÐêGèC],kÆ£«
ic*Š{0*GZg¸XZy6,zgtÆŠzâV,]6,Â"$W‚ãÆ

‚BÅY$Ë¶X
‚ßVJ-|ðÂÁÃeoÃgó~ 400 ZŒ

ZzgŠzu}èZ<Øc*ZÒŠFFÂÁZhzwÅ^~ƒZ™C
‰XZzgZk§bZhzwZzgÃeo�á:/�á:º
gìXpa¶œ~{~~ÃeoÃgó„Â[»

£g~Ãgó0ŠHTÆn6,9.3ï FEHc*z&ÐêGZEwG
YD¸XèC],kZzgZhzw¢~î G

00*gÜ0‰X

ÇÇÇÇzzzzVVVVÅÅÅÅ{{{{ÕÕÕÕ����
(Monasteries in Medieval Period)

ÇzV~)0*v,ÐGgƒ,œ~{~Æ
ew  ŠzgZy(|ð{ÕƒVäÂ1VÅZ�á®)»»x

g3åXCÙ{Õ{ÅZKÑ$k,~ƒC¶TÆ‚BZq-
ÌÝƒC¶X0*Šg~pŠÂÁÜ™D Scriptoria 

¸XŒVZq-z‰Ü~Zq-„Â[ÜÅYC¶XgzñV
7ƒC¶XÂ1VÃÜ™** Mass Copying Å§b

J]ñrþ³Š8

ZZZZqqqq----ZZZZhhhhêêêêgggg****
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»°ú½Z¿åXZkiâä~k!�gåLLŠzZÄ_V
¯ñC�p7gZŸëY@*ìóóXÂ[ÅÜåƒ
YäÆẐÐ6,zsgi+gÆjZáHY@*�6,zsgi+8-
™@*XQÕlZk6,æïc*ÕÙÆ¾wŠ3@*XZkÆˆ
Â[ÅsðÅYCZzgÂ[»gƒYCXZk§bÂ[Å
Z�á®)»»xgzñVÆ£«"uNgëgåX¸zz¶


Z¤/Zkiâä~ËÑ$k,~~0*õbÎÂ~ƒ'Ât
¹(,Z:Z:ŒY@*XZkiâäÅic*Š{F,ÂÁ6,9.3ï FEHc*
z&ÐêG6,èYC‰pGgƒ,œ~ÆWDWD»½ä
ZyÅ(áàX

((((Secular Book Era)))) ����°°°°ÂÂÂÂ1111VVVV»»»»ŠŠŠŠzzzzgggg
ÇzVÆÑz¬CbÎ‚ßVJ-ÂÂ1VÅZ�á®)

6,ÜslaÅ„ZYg{ŠZg~‡ìg„ZzgÀ˜èIÂÁ„
�áùÅYCg�Xp!*gƒ,œ~{~~-Eg-V»
ªx¿~Wc*ÂZq-!*gQ�°Â1V»Šzgß^Wc*X-**ã
Â1VÆÑHF,§VÅâ8-¹ic*Š{(,|ˆ&7gZ
™äÆn-Eg‡VäÂ1VÅZ�á®)»»xZK
ôZã~™Z**ÑzqHXi',Š„â8-ÃŠÙƒñZq-!*g

»§iZCc*ŠH@*
ÁÐÁ Mass Copying QÐ
z,œ~{~~Â 14 z‰Ü~ic*Š{ÂÁ»gÅYÃX

ÁW‚ãÆ‚BŠz»âV~Šø7[ƒä'X
z,œ~~-gz\~ 1 5 z,Zzg 1 4

ÅØ^g„¶ZzgŠ*-**ãZzggzòZŠ[ Humanism 

Æ_¬»i',Š„ØtßÍV~;ƒZåXZkÆ‚B
(~ Vernacular Languages ‚BúZòi!*âV)

è’̂k,,»°=wƒg„‰XZy’rVÆË~
Zq-!*gQ-**ãZzggzòÂ1VÆF,§VÅâ8-»°(,|̂
ZzgZÐ7gZ™äÆn(,~®ZŠ~ZyÅä»gÅYä

'XÇz«Æ!{3¨4è
EE

GEäúZòi!*âV~¹*VÌè
‰Zzg�á²~ÌÅ¶Xz{ƒ»ƒi!*ãZŠ[Åßg]
~åXSÏŠzg~Zk7g}i!*ãZŠ[Ã»½~cZ‚zc*

~5ÂÁÌðÅIX Vernacu la r  ŠHX
-Eg‡VÆªxÅzzÐD»ŠZ],{’g;åZzgúZxÅ(,~
®ZŠ7,−rJg„¶X'ZzgÄZYaèúZxÅi!*y
ZEw™gì¸Zknic*Š{Ðic*Š{ßvZ[Â1VÅ
§sázƒgì¸XZkÅzzÐÂ1VÅâ8-~Ìgzi
Z‚ÛzVZŸ†ƒg;åX)Yg~(

J]ñrþ³Š8

]]]]ÂÂÂÂ¡¡¡¡áááá

yh+Zg|Z]ázƒV!
/yh+Zg~Æng¶ÜsJÆYg~

ZzgWyÑí (DD) ™Š{eZ&+egZÅ

Æfg= (Online Transfer) R,Zc

„JwÅYñÏX

Æfg=Èˆ (EMO) /79$4-ö
EHWgeg

g¶Jw7ÅYñÏX
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ì�Zk ''
"5½è EGEÅŠzu~‡&ÿELf™"l%î0‚b

ÆXi{‚³ZK̈ebc*ÅZq-�¶X
ZkÂ[~ZkäÅ»ŠZðghŠc*
åZzgZkÆD~WÅ:aZƒ̂
¶XŠgZÝ"5½è EGEÃZkZ%»”h+Zˆkå

ZkÆiâäÆZÒ0*Šg~Z#µD
~¤/ëg�ÔZkaz{!*g!*gZK½k,zV
Zzg’k,zV~ZyÃDÅ§sgÉŠÑ@*å
ZzgZyÅ!VÅ)�"d»Ñi~³

‰(¶KyŠ„™@*åXpZk»t§i¿0*Šg-VÆ¢Š
ÆÜså�CÙnÆŠ´ZzgŠE~Ex~úZxÆ§Z¶
ƒñ¸XZka0*Šg-Vä"5½è EGEÅ#¿~Zq-�{õf

¯1ZzgZÐvyàäÆañµzû»ZOg™äÑX
tñµÌ¢WŠHX7\Æ£6,Z[

®Í-.3ï GEH '' Ã,̂å�ZL°z '' æÖÎx ''

Æ',@‚bÅ½»J#³ '' Xgx
åXZkä7\ÆÃ{ä~"5½è EGEÅ

Š@�LL®Í-.3ï GEH ' ' Â[‡ñk‚b

XgxóóÅÛâö6,è¶̂ÔZkÆ0
Z§gZ]GXWy»gZkäZày~
laÆZdÇh+ZgzVÃ¬5
gZ̀"5½è EGE

ÅÓx’k,zV»õ'HYñX"5½è EGEäZKÌð~Zq-
g‚!’k,HT~ZkäZLW&VÅ§sZ�ág{™Æ
tÂ‘:

(3 )mX **ñgf!‚0ZV
ggggZZZZ`̀̀̀""""5555½½½½èèèè EEEEGGGGEEEE

(Roger Bacon)

÷Z_

6,zWqj~ Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

ŠŠŠŠggggZZZZÝÝÝÝ""""5555½½½½èèèè EEEEGGGGEEEEÃÃÃÃZZZZkkkkZZZZ%%%%»»»»””””hhhh++++ZZZZˆ̂̂̂kkkkåååå




ZZZZkkkkÆÆÆÆiiiiââââääääÆÆÆÆZZZZÒÒÒÒ0000****ŠŠŠŠgggg~~~~ZZZZ####µµµµ
DDDD~~~~¤¤¤¤////ëëëëgggg����ÔÔÔÔZZZZkkkkaaaazzzz{{{{!!!!****gggg!!!!****ggggZZZZKKKK
½½½½kkkk,,,,zzzzVVVVZZZZzzzzgggg’’’’kkkk,,,,zzzzVVVV~~~~ZZZZyyyyÃÃÃÃDDDDÅÅÅÅ§§§§ssss
ggggÉÉÉÉŠŠŠŠÑÑÑÑ@@@@****ååååZZZZzzzzggggZZZZyyyyÅÅÅÅ!!!!VVVVÅÅÅÅ))))����""""

dddd»»»»ÑÑÑÑiiii~~~~³³³³‰‰‰‰((((¶¶¶¶KKKKyyyyŠŠŠŠ„„„„™™™™@@@@****ååååXXXX
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LL‚bÆt›ëXßÍVÅ™Ð!*ÑF,ƒD�
z{Z7»ÑYŠzZzg-ã¿»**xŠ}Šï�qÑèt›ë

¡Šg]Æ̧Z2ÅF,)ã™D�Zzg¡]Å7æ{
¤!VÆgZiÅs�XZy~YŠzc*-ã¿ÅÃð!*]

7ƒCXóó
ZknÆLzVÐlaÆ
ZYg{ŠZgZzgic*Š{9£Õä EO‰ZzgZrV

ä"5½è EGEÃZkøqÅŒÛZgzZªwZ
Š¶ÅVyàX»áDZzg-ã

¿ÃY+»Z²ZxÂ¬ÌZk6,
µ[åÔZ[Å!*gZkÆ̀ñV
Åz„~tZŸ†HŠH
Zk
ä›yŠZøzgzVÆ0Z+Zzg
ìÑ]Ã|ÇV~;äÅ
ÃÒÅìZzgZkaz{laÆ
ÜsŒz]»%>ƒZìXZkZï[»³t�

‚wÅƒ_¶Ô (64) Y~Z#"5½è EGEÅ/aW 1278

ZÐŠzu~!*gi0+Zy~eZwŠc*ŠHXtÜsZkÆ‰
Šz2VÆZW,zgÎc»³å
ZkÃ{™ä„6,ZrHŠH
zg:Zk6,�”h+Z²Zâ]µ`¸ZyÆ7Ãtê:å


ZkÃi0+{°äÅwZŠ~YCX
{{ä~Z[Å!*gZkÆZc*x¹Š¦/g}XZk

Å¡¤/_¶Zzg(,J0*Zk6,7g}îgÐ!hÒû Oƒ[åX
±ø MßÏÆ¬Ý~z{ãÆZq-zZge~Èå˜V:

ZÐZK8[ÂÁqÝ‰Ô:Z3ÿXLDÅÄx¶XZÐ
ÜsZ,ßÍVÆ‚Bz‰Ü¦/Zg**7,@*å�YIZzgQ.̂¸
ZzgZkÅ$™DgT¸XZkqª~ZkäaŠ{‚w
{{ä~¦/Zg}XWy»gZ#Zk»KãZzoZ•ÃV

[ÔŒVJ-
Zk~½QäÅ
Ìf:g„ÔÂZkÆ‰Í
pZƒVäg3ÅŠgpZZŸŸ

Y~ZÐ{Ðg;™zZ 1292™
(',k 78 Šc*XZkÅ/Zkz‰ÜZ(¢.ç

HGO)
Å¶Zzgz{**‡&ÿEL',ŠZ“rT$

õõi0+ÏÆWy~)g}J-
Y~ZÐ 1294 WàåXŠz‚wˆ

ñ]»šzZWŠHZzgZkä{ia
ZzgÈ§Ðàz‰Ü�]0*ðXZK

‚w (36) ‚wÅi0+Ï~ZkäZ’Zð
9Ÿ54ø
FGOG (80) ZÏ

(‚ßV~ 44
+B{5ÿ
G

GLD~ÜsG¸Zzg!*¹aZ:)
',k»îsiâ:{zÈÅù{õõ (24) Ðaä

¬HåX
"5½è EGEäZKÂ1V~Š{ã˜izVÔgwVÔñR,

Çh-VZzgƒZð˜izVÅZXŠZ]Æ0zZãîg6,−
Í×VÅ‰�ZkÆœ-Vˆ7g~ƒNX¸\Æ
Z”ÅZq-Z’ZðnÂZkä¯„à¶XZkäZzgÌ¹

Ï**ŠgZXŠZ]Å‰XÅ¯6,úZx~tìw¬xƒŠHå


‰^ñß‹Ò1�Û^…æ7‰1

»»»»ááááDDDDZZZZzzzzgggg----ãããã¿¿¿¿ÃÃÃÃYYYY++++»»»»ZZZZ²²²²ZZZZxxxxÂÂÂÂ¬¬¬¬ÌÌÌÌZZZZkkkk
6666,,,,µµµµ[[[[ååååÔÔÔÔZZZZ[[[[ÅÅÅÅ!!!!****ggggZZZZkkkkÆÆÆÆ`̀̀̀ññññVVVVÅÅÅÅzzzz„„„„~~~~
ttttZZZZŸŸŸŸ††††HHHHŠŠŠŠHHHH



ZZZZkkkkääää››››yyyyŠŠŠŠZZZZøøøøzzzzggggzzzzVVVVÆÆÆÆ
0000ZZZZ++++ZZZZzzzzggggììììÑÑÑÑ]]]]ÃÃÃÃ||||ÇÇÇÇVVVV~~~~;;;;ääääÅÅÅÅÃÃÃÃÒÒÒÒÅÅÅÅ
ììììZZZZzzzzggggZZZZkkkkaaaazzzz{{{{llllaaaaÆÆÆÆÜÜÜÜssssŒŒŒŒzzzz]]]]»»»»%%%%>>>>ƒƒƒƒZZZZ

YYYY~~~~ZZZZ#### 1278 ììììXXXXZZZZkkkkZZZZïïïï[[[[»»»»³³³³tttt����




‚‚‚‚wwwwÅÅÅÅƒƒƒƒ____¶¶¶¶ÔÔÔÔZZZZÐÐÐÐ (64)

""""5555½½½½èèèè EEEEGGGGEEEEÅÅÅÅ////aaaaWWWW
ŠŠŠŠzzzzuuuu~~~~!!!!****ggggiiii0000++++ZZZZyyyy~~~~eeeeZZZZwwwwŠŠŠŠcccc****ŠŠŠŠHHHHXXXX
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z{YŠz¤/ìZzg-yÆ‚BZk»S�hìXtìwZk
ŠgañŠHå
"5½è EGEÆŠzœc*VẐkÅ�LLÎZö§]óó
%"ìGOEÅˆz{Z+"uz0*¹EVZzgŠzgZi»gzZu]Ð%æFN

¶X~ZkÅYŠz¤/~ÆÛè»g**ó’k,G‰¸X
ZkÂ[~Zq-(–å:

LL!*Š�á{Zzg�ä"5½è EGEÃÔH@*

z{Z7YŠzÆöŠ3ñXZkä«
!*gYŠzÅ9¢.ç FH~h™Z,oaZK�
ZK̈ã»âVäZkÐ¬L:•

¸XŠzu~!*gr~hä6,ƒZ~Ð
Ze7-**WzZà6,c*Vn6,%ŠZgƒNZzgZCg³Š3™ƒZ„

~¸T$ƒIXŠ~!*gr~hä6,!*Š�á{Æ‚tg¿
§bÆ]VÐ½ˆX~Ð‰V ƒðö§b

!*Š�á{Zzg�äÚzwKXóó
Zq-Zzg'äZKÂ[LLH{!*izVÆ»g**
ìóó~–ì:

LLgZ̀"5½è EGEZzgZkÆ‚¶0*Šg~"5Áõ EEYä|è

»Zq-ZK̈ãu¯c*åTÅZ0+gzã‚|#Z-
ZK̈ãuÆ_.¶1z{ZK̈âVÅ§b!*'7

™YåXZrVäZkuÃ!*]’A™äÆ
‡.Þ¯äÆn-yÅæŠhe»êHXz{
Zq-upk~‰Xz;Vi}6,YŠz»Zq-ŠZ],{

5Zzg-yÃšäÆn>a7,"ÑX
ðh~Šk,~-yq¢ƒŠHZzgZkäZyÃ

ZŠzc*]»Zq-̄–™¹
Zk$gAõ
E

Ã¯™|èÆ
u~eZ%Ðz{PÜ]1%Æ‡.ÞƒYñ
ÇÔ1t¢zg~ì
Tz‰ÜtÜ]ZkÆì
ÐìZy»�Z[Šc*YñXZrVäyW™°
Æ_.ŠzZ»gÅZzgZÐ|èÆu~Z&+s

Šc*XÓxŠyZzggZ]z{ZOg™D
gìXZ‹ðÃ’Zy6,¸̈ƒ̂
Zzgz{Î‰XÐQkz‰Ü|è

ÆuäWzZiïà1z{Zk»
�Z[:Š}nXZe7-W y
Ðð@TÆˆizgÅ¤/`

‹ðŠ~Zzg|è»ui}6,¤/™gm,{gm,{ƒŠHXóó
ÎÛ,œ~~"5½è EGEÅi0+Ï6,Zq-ZzgÂ[èˆ

¶XZk~ÌŠvÛèzZu]Æ‚B‚B|èÆZk
uÅ¹ãŠg¶̀XtÂ[úZx~¹=w¶ZzgZkÆ
FZi+c�áùƒ`¸XZq-ZzgZôm,~'äZÏ
œ~~LL0*Šg~"5½è EGEÆYŠzÆ»g**ñVóó6,FFZq-egZ)

"Hå&ZàyÆÀzV~|Y@*åX
Zz6,ÆzZu]ÐªCÙì
"5½è EGEÃi0+Ï~Â‚b

Å×e$Å0*ŠZl~**‡&ÿEL',ŠZ“rT$ö7,}„
1̧ZkÅñ]ÆÌ̂egœ-VJ-ZkÆZ3ÿXLzí
äZkÆ‚BZ»s7HXZyegœ-V~‚bÅ
kB…Y_¶Zzg‚bÆÜs0*Šg-V»$š{ï

GOE

“3[å1gZ̀"5½è EGEÃ‚0ZâVÅ4~(:ï
m¶XZk»DgH{!*izV~„HY@*åXtßg]

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

ZZZZzzzz6666,,,,ÆÆÆÆzzzzZZZZuuuu]]]]ÐÐÐÐªªªªCCCCÙÙÙÙìììì



""""5555½½½½èèèè EEEEGGGGEEEEÃÃÃÃiiii0000++++ÏÏÏÏ
~~~~ÂÂÂÂ‚‚‚‚bbbbÅÅÅÅ××××eeee$$$$ÅÅÅÅ0000****ŠŠŠŠZZZZllll~~~~********‡‡‡‡&&&&ÿÿÿÿEEEELLLL

'''',,,,ŠŠŠŠZZZZ““““rrrrTTTT$$$$öööö7777,,,,}}}}„„„„¸̧̧̧1111ZZZZkkkk
ÅÅÅÅññññ]]]]ÆÆÆÆˆ̂̂̂ÌÌÌÌeeeeggggœœœœ----VVVVJJJJ----ZZZZkkkkÆÆÆÆ
ZZZZ3333ÿÿÿÿXXXXLLLLzzzzííííääääZZZZkkkkÆÆÆÆ‚‚‚‚BBBBZZZZ»»»»ssss7777HHHHXXXX
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Y~Z# 1732 ZVgz,œ~ÆW¸iJ-‡ìg„XZ%

(Opus Majos) Â[LL‡ñk‚bóó gZ̀"5½è EGEÅ�g
�áùƒðÂZkÆ_¬Ð‚0ZâVÃ«!*gØ`

gZ̀"5½è EGEÃðH{!*i7åÉz{ZLiâä»Zq-xŠZø
zgåTäZ3ÿXL-g\ÃŠ"Zzgx@}ÅZÌÐ
gzÙk™Zc*åZzgf[~Š!*C‚bÅãCŠg¿¶X

ZLiâäÆŠvfÅ§bgZ̀"5½è EGEÌ‘ÐêLæxZzg
6¤/~~¢g‚råXDæxÆ!*g}~Š*iâä
ÐZ3ÿXLŠ*»to{`W@*å
Z̀ZÄÛÔ}Îg`Ôe0+
@*gzVZzg(gzVÅ¤/Šl»�ZmZK̈ãi0+ÏÆ‚BìX
Zko}6,æxÅ¯7,~ZzgæñVä*gzVÅ¤/ŠlÃãCŠ
¯™ßÍVÆwÆ07Í×V™ãÑzq™Š,X
ZknÅÃð7ÍðZ¤/Z·tÐEU*"$ƒYCÂßÍV6,
æx»ZNŠ(,|Y@*pZ¤/t7ÍðŠg„:ÇÂ¹Y@*

æòÐˆ[Îä~tƒ̂ìzg:DZÊ-Bð

E
Ex°ZßZµ9

×Šâ©Æ!*z�ŠZLâjwÅaZzZgå ìX"5½è EGEÌZKgz
ZzgZknæx6,ÌZÐ7gZZNŠåX

"5½è EGEÃ6¤/~6,Ì¢åZzg6¤/~Æ0Zk
ÆÌz„ìÑ]¸�Zkä›‚0ZâVÔ!*<m
Y',0§yZzgi™c*gZi~ÅÂ1VÐZ~.G¸XZy
ìÑ]»Åï NELOÅ5é NE[tå
ÓxŠJ'0*g}ZzgnQÐ
k"�XÛtÜstì
Z#0*g{ZzgnQŠzâV!*Ç
{ØƒVÂZyÆ5\ÐÎ**áCìpZ¤/Zy~¼Zzg
Ñ©ïYNÂZyÑ:VÅlZgZzgâÎÆ·z]
ÐŠvŠJ'Ô}ß;Ô@*mÔgz){z�Š~WC�X

ZkÃbÆ_.Á7Š0*ÂVÃÎä~ps™¢8
ÐeåX"5½è EGEÌZkÃbÃŠg„&åZzgZkä¬x
ŠJÂVÃÎä~ps™äÅÃÒ~ZC¹‚z‰Ü
ZzggzBÜsHåÔpWy~Zq-F‚0ZyÅ§b
ZkäZK**»ò»Z‹ZsÌ™1åX

"5½è EGEÆiâä~Óx|ðŠ*~�ggzÏxZy
�:©g»**Ç™Š{rggZòåTÆ_.F‚w

]»1Y@*åX"5½è EGEä¸„› 6 ŠyZzg 3 6 5

‚0ZâVÔ†êZ`zãZzg/ìxÅ’k,zVÐt¥x™1
]7ì 6 ŠyZzg7g} 365 å
F‚wÅ9Mð

4ÁìTÆ!*)̄�:rg 11 ÉZkÐ/Šg
',ÎVÆˆ 130 4Åt7,YCì� 11 ~CÙ‚w

7g}Zq-ŠyÅtƒYCìX"5½è EGEÆˆ[Æ_.
ZkÆiâäª¾ƒ,œ~J-ttŠkgziÅƒˆ

¶XZkÐªCÙƒ@*ì
7\¤/cg~Æiâä
~rgÅZ&bÆn�ŠxÎÛ,œ~~ZVc*ŠH
åÔZkÅŠZrâ-g\~"5½è EGEÆ;ðV7,_¶Xp
ZsòŠzg~FrgÅtZ&b"5½è EGEÐŠzœc*V¬/
ìw¿~Ñ[åX

gZ̀"5½è EGEÆ‚B!*gzŠÅZXŠÌ™[ÅYCì
p|tì
!*gzŠu~Fœc*V¬ZXŠƒ[

ì
"5½è EGEäZLŠ"Ð!*gzŠ»Ãð4 åXZ%tƒY
Š̄gc*ÄHƒX

))))ÄÄÄÄtttt>>>>FFFF,,,,    öööö
GGGGOOOOLLLLZZZZŠŠŠŠ[[[[((((

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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gzi%{Åi0+Ï~gc*èÃ(,~ZÌqÝìCÙ¿
Ë:ËŠgz~gc*è»ZEw™@*ìX…Ãð™̂**ƒ
A$Zk^~Hz‰ÜÑÇXXŠzg~ð™ãìc*!*zgc
{:~Ãð{**¯**ƒXÃðöÈz‰ÜÔË¤/zu~:gÐ
‚âyyh+Dz‰Üz){Xë¼VßVÅæŠÐgzi%{Å
i0+Ï~gc*è»ZEwB�X

:XZ¤/Ë¿ÃÃð™̂**ìA$tŠ¬Y@* 1 Vw
ì
̂ÅŠzg~Xì^ð™ä~HZgïÑÇZzgH
AwyaƒÇX�Çh~Åâ&Í-÷

J
GE6,«ìXZ[Z¤/Zk¿Ã

³ 30 {%~ 1 ³¢aÅŠzg~ð™ãìZzgÇh~ 120

{4=120/30 ¢a»^ð™$ËƒA$Zkˆ[ÐZj
gz9° 100 %Å¢zg]7,¯XZ[Z¤/ZgïÅ7

gz9»Zgïe’XÛn 400=100x4 {ƒA$Zj
gz9»Iw 30 Zzg 50 <
gZ3~ŠzIw7,D�X6,

480 = 30+50+400 L4ìA$Zq-§s»yp
gz9ƒÇX

Zk7g}^Æyp»ˆ[ëW‚ãÐZµXZµ

™ÆÎMh�pZ¤/ë7g}yaÃZq-‚BªCÙ™}
A$

2x (120/3 x 100+50+30) = 2x480 =960 gz9
¼|Z]ÃZkˆ[~6,.ãƒ$ËìZzgZ¹

µ5Ó½ð G{Å¢zg]7,$ËìX
gz9°{ 45 :XÃð¿Ë¤/zu~:gÐ 2 Vw

gz9°Z&+ZÆˆ[Ð 6 {ŠzŠ|Ô 2 Æˆ[Ð
gz9°÷Æˆ[ÐZ÷',i+Zzg 36 Z&+}Ô 6

³âyh+@*ìXZÏ 1/2 gz9°³Æˆ[Ð 500

yh+Zg~Ãë¼Zk§bªCÙ™Mh�:
45x2 = 90 gz9 X ŠzŠ|Å7

6x6 = 36 gz9 X Z&+ZÅ7

36x1 = 36 gz9 X ',i+Å7

500@2 =250 gz9     X âÅ7

Zk7g~yh+Zg~ÃëZµZµªCÙ™ÆZzgQZj¦
™BA$!*W‚ãë7gZyp¥x™Mh�XFßvµ5Ó½ð G

{ÅæŠÌáMh�pZ¤/ë7g}ˆ[ÃZq-‚B

Ÿñ8aþ³þ³^¨Œ

»Zßw Bodmas gc*è~

eZË¦â].ZÔ©gW!*Š



KA$X
45x2 +6x6 +36x1 + 500/2 = 412 gz9

�i™**ðhZÂìX
Zz6,èÃg{ZVwÐt!*]ªCÙì
ë¬xîg6,gc*è

»ZEw™D�: (Operations) ÆegW6,c
:Šzc*ZkÐic*Š{�kÃ�häÆn (+) ¦

‰
z){ 2+3+5=10, 2+3=5, 6+7=13

])D(:Šz�kÆÖ@»Ût¥x™äÆnX
z){ 98-95 = 3  ,   3-2 = 1  , 7-5 =2

¢[)<(:Šg¥x™äÆa

z){  5x6 = 30, 2x3=6 , 3x6=18

„)@(:Úƒ¥x™äÆa

z){ 100@50=2 Ô 10@2=5 Ô 6@3 = 2

ëŠÙ�
Z¤/tZz6,cZµZµZEwGYD
�Â!*W‚ãiqÝƒ@*ìpZ¤/Šzc*ZkÐic*Š{W6,c
Zq-‚BZEwGYNA$ZyÃi™ä~ðh~Â
ƒCìXVwÆîg6,qgzfsZÖgÃŠÙ�X

3+6x9

3x(3+5)-2

6@3 x 2

ZyZÖgÃŠN™W\Æf‚~HìwW@*ì?W\
ZkÆÃyÐ8~î OÃ¬i™8?W\ZkÃŠZNÐi

™**Ñzq™8Zzg!*NÅ§sYîc*Q!*NÐÑzq

™8ZzgŠZNÅ§sYîXëZkÃqgzVwÐB
�

3 x 2 + 6

qæZzgih+ZkZÖgÃZµZµ§iÐi™D�X
3x2+6 = 6+6 = 12 qæ»§i:       

3x2+6 = 3x8 = 24 ih+»§i:       

ih+ZzgqæÆ�Z!*]Z�²ëY…�

gc*è~ZkÎZw»ÜsZq-„9�Z[ƒYìZ[t

ù¥xƒÇ
Ãy‚�Z[9ì?ZkÆn¹‚ßV
¬Zk§bÆÎZÑ]Ãi™äÆn¼ZßßV6,Z·t

c*B I D M A S ÔB O D M A S  HŠHXÃë
Æ**xÐY…�X PEMDAS

»ZßwHì? BODMAS

ìTÅ (Acronym) Zq-Ã BODMAS

æŠÐ…t¥xƒ@*ì
ËÎZwÃi™ä~gc*èÆ
z){(ÅF,KMHgìÏX -Ô+Ôx W6,c)@Ô

BODMAS qgzfs×Ðë™Mh�

¾§bZEwƒ@*ì

ƒÐ¬i™}X Brackets [{(  )}] B

0*zgZE&43ï EGEHÔZjZ],gz^z){ x2 O

¢[)!*NÐ (M) „Zzg (D) 

ŠZN(
Ô@ x DM
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])!*NÐŠZN( (S) ¦Zzg (A) + , - AS

ëËZÖgc*)zZ]Ãqgz§iÐi™8X
Z¤/ËZÖgc*)zZ]~ ::::(Brackets)  B

ñ�Š�A$ƒÐ¬…ZyÃi™** Brackets 

ìX
2x(5-1) = 2x4 = 8 9X
2x(5-1) = 10-1 =9 ßX

Z¤/ÃðZE&43ï EGEHñ�ŠìA$ ::::(O rde r )  O

ÆẐkÃi™} Brackets 

6x32  = 6x9 = 54 9X

6x32 = 182 = 324 ßX

Yè„Zzg¢[ÅZÌ7 ¢¢¢¢[[[[((((:::: / ))))„„„„ DM

ìÂZ¤/ZÖg~„Zzg¢[ŠzâVñ�Š�A$ë!*N
ÐŠZNi™8

2x7-3 = 14-3 = 11 9X
2x7-3 = 2x4 = 8 ßX

Z[„Zzg¢[ŠzâVZq-‚B³B�
16 @ 4x2 = 4x2 = 8 9X

16 @4x2 = 16@ 8 = 2 ßX

ÅZÌ7Vì '-' Zzg '+' )¦Zzg](: AS

ZÏnZ¤/Ë)zZ]c*ZÖg~ŠzâVZz6,cZq-‚B
ñ�ŠƒVA$!*NÐŠZNi™8X

5-2 + 2 = 3 + 2 = 5 9
5-2 + 2 = 5-4 = 1 ß

3+2x5 :1 ÎZw�
X13 9�Z[ì �Z[:

ZzgQ¦ ( 2 x 5 = 1 0 ) ¬¢[™**ì
(3+10=13)

»ZßwZEw:™,Zzg!*N BODMAS Z¤/ë
ÐŠZNZkÎZwÃ¼Zk§bÐi™,
¬¦™,

ß(25) ÂøgZ�Z[ (5x5=25) ZzgQ¢[ (3+2=5)

ƒÇX

2x(3+2) +32 : 2 ÎZw�

X19 �Z[:9�Z[ì
ÆZßwÆ_.…¬ B O D M A S

Orders ZkÆˆ (3+2=5)  Ãi™**ì Bracket

ZkÆ„̂c*¢[�Ìñ�Šì ( 3 2= 9 )  Ã

ZzgƒÐWy~¦c*])!*NÐŠZN( (2x5=10)

X(10+9=19) ™**ì

7-2+8@4 :3 ÎZw�
X7 9�Z[ì �Z[:
Æ_.ƒÐ¬„™ã ÆZßw BODMAS

TÆẐkÎZw~øg}0*kÜs¦ (8@4=2)ì
Zzg]ÆZz6,c“�XÅZÌ7VìZknë!*N

Ÿñ8aþ³þ³^¨Œ
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(7-2+2 = 5+2 = 7) i™,ÐX ÐŠZN
21-4x5+5 :4 ÎZw�
6 9�Z[ì �Z[:

ƒÐ¬¢[™,Q!*NÐŠZN]Zzg¦
2+(10+5) - 6x2 :5 ÎZw�

5 �Z[:9�Z[ì
Bracket ZßwÆ_.¬ë    BODMAS

X(6x2=12) ZkÆˆ¢[ (10+5=15) Ãi™8

(2+15-12 = ZzgQ!*NÐŠZN¦Zzg]™8

17-12=5)

qgzfsÃi<X : w
2+5x4 (i)

24/6 x2/2 (ii)

3+(2x32+1) (iii)

23-3x7+2 (iv)

 30@6x2 (v)

22 (iii) 4 (ii) 22 (i) �Z!*]:
10 (v) 4 (iv)

''''××××hhhh++++¥¥¥¥ââââ]]]]
ÅÅÅÅHHHHZZZZÌÌÌÌìììì???? BODMAS ggggcccc****èèèè~~~~ (1)

ËÎZw»9�Z[qÝ™äÆnt.e$
¢zg~ì
…Zk~ñ�ŠZz6,cÃZEw™ä»9

.e$ZÌ»qïì� BODMAS Wgeg¥xƒZkn

øg~Zkp~æŠ™@*ìZzg…C@*ì
±ø LW6,cÃ“
ZEw™**ìX

ÆÆÆÆZZZZßßßßwwwwÃÃÃÃ¾¾¾¾§§§§bbbbÐÐÐÐZZZZEEEEwwww BODMAS (2)

™™™™DDDD����????
ÆZßwÆ_.Z¤/ËZÖgc* B O D M A S

ñ�ŠƒVÂƒÐ¬ëZyÃ Brackets )zZ]~
i™,ÐZkÆˆZE&43ï EGEHÔZjZ],gz^z){Ãi

]Ã!*NÐŠZNi™,X / ¢[Zzg¦ / ™,XQ„
ÔÔÔÔB E D M A S  ÔÔÔÔB O D M A S ( 3 )

~~~~HHHHÛÛÛÛttttìììì???? PEDMAS ZZZZzzzzgggg BIDMAS

Zzg BIDMAS ÔBEDMAS ÔBODMAS

~Üs**x»ÛtìqÑèZyƒÅæŠ PEDMAS 

ÐËZÖgc*)zZ]Ãi™ä»§i7VìX
-ÆÔyz*yÔ0*ÎyÔ@Š÷ÔW7´z){~

»ZEwƒ@*ì”ZZzgEi~Cz){~ BODMAS

» (Exponants) Å(ZE&454ø
EGEH

(Order) Wgeg
Ð 'E' Ãz;V 'O'ÆBODMAS ZEwƒ@*ì¬
äBEDMAS Å( BODMAS $+wŠc*Y@*ìXZzg

ág¿ìXŠvF˜´~Wgegc*ZE&43ï EGEHÅ(
˜�ÂZy˜´~ ( I n d i c e s )  S&+Z$mø

JL

»ªìX BIDMAS

(Parenthesis Z%k~',?Å(6,
#-£4mø
EG

GL)
»ZEwƒ@*ìX PEMDAS ˜�TÅzzÐz;V
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àÆÓx(,}ZjßVÅZq-$Ðö L7Ðö ENwä¾wÃ
7g}àÆ(,}(,}ZjßV~áYä»6,z¤/Zx¯c*
åXàZzgWk0*kÆ¹ÐZjßVÆ±Æ±HVŠ*Æ
”VÅ§sÐeZÑÆ”VÆ0*kŠz4Zzg›»#x
á™YäzZáZk‡¶Æ7gÃgÁ™**eT¸X
Z4ZjßV~Šzu}àzVÐWñƒñaÌ�áï
ƒgì¸X

¾w‚gZŠyÕg;XË¹(,}¶yÅ§b(
(**�yZzgö8ÆYßVÆg8-',f;gZÐZã
zñ‰
ZkÅ?Çh~~Zq-§sQy»eƒµŠHX
7gZà}zVÔ}-VÔg3Ä°zVZzg7ÃV6,¯ñ
ƒñpzg]¬gèŠgzZizVÐ=ƒZåXZkÆƒÐ
�}Šz„.wÔgz0+gÔZg”ZzggZXÌŠy½ZkÆ

‚BgìX
ªCÙì
¾wÃZk‡¶»7g“WÐ¹pÙ¶X
pZkÆŠw~LLZq-ZzgìwÌagzVÅ§b
uZ¸g©8XX&ÃÒ™Æz{̄gUŠ!*ŠêXŠ*ÆZã(,}Ô
ÉƒÐ(,}£«~z{.wÐWÐ(,|ŠHìX
ƒÐ(,~!*i~ÛAŠHìX1Zkz‰ÜÂZÐZL
‚¹VÐãŸ»§åXZq-Zjw~QÐZq-Ðj7
HŠHXtZ®»Zq-Û*åT~jÆú!*Ç»½
‰ö8ÅL6,;BÅ¯ðZq-¦k,¶TÆZz6,̄}
w̄V~ñN*ñN*–ƒZå:

LL¯~ŠâVÅc*Š~óó
Zk~¼m-VZzg¼a0*ƒVÅŠz&È&+~Ï
¦k,,‰�ÔƒñZq-`ÆŠzâV)gzV6,9}

Ÿñ8aþ³þ³^¨Œ

(11 )mX z‰Ü»)Û

Ýx©gÔ5Š‹

¦Ýx©gÝ~™r#”VÆYäâäZŠd$�W\äbÅ¹ãÔeZuÅ¹ãÔJÅ¹ãÔWiZŠ~Å
¹ãZ¶gzVÅi!*ãZzg¸gÐÑ;~J-Ô£g~ÂÁÉ™”VÆZŠ[~"7ZŸ†HìXW\»

ÐZÅxc*Cì�½ãM',k¬–ŠHåT~‡gMÃwÅ NCERT ’k,™Š{**zwz‰Ü»)Û
J¤VŠÚÃ�ÏXâx)W\»]¦/Zgì
W\äZÐŸzZg�áù™äÅZYi]%ØÛâðX
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0*ã8gì¸XZq-§s¹…rÔ(,Z‚dåTÆn
±Æ±YVÅZq-Iàg3À}êÔ45Ð.3ï XGGHZzg]ŠzV%Ô
ŠZ],{¯ñe¶ZzgZyÆWÐ3äÅW»¼‚âyg3ƒZ
åX¼ZzggLaCÙ~CÙ~vk6,Šzhgì¸Zzg¼
(VgÏÃŠg„‰qÑè¦k,¹È&+}gùV~Zzg
yZ[ªVÆ‚B¯ð¶̂pZq-Â;BÅµ¦k,ÃŠN
™„ƒßvªZy¸ZzgQZk¦k,Ænè„g]Ã
7,|™Â¾wÃZk�Æ66ÆZˆkÆ‚BÃð¹
\g~qÅYäÅQŠZÏÌCkƒäÐ¶X¦k,Æn
–ƒZåX
LLyXŠXeZÑ6,QF,äzZá¬ZK̈y

Ã�á„&½54è
EGGEXwÔÆÓx±ÃV 11:0305:X:25 (KM)

Zzg±YVÅ§sÐ›ZzgZ1Zx»jóó
07:0098:IV:49 (R.A) Wg<ÆŠ\

YÐÜÅ 1950 )gZŠ.()+Bð EFOVÅZq-Â[Ô&½5ë FLEÔ,·
ˆX(
Zq-ÐŠzu}ZzgŠzu}ÐŠ}Zjw~›

½~ZßŠZ¦½k,zVÔÞVZzgg3{YßVÆAŠ+~
¾wÃØÌ:ƒZ
“�áxƒ̂XZk»ŠwZLZ�y
‚¹VÅZk›ÐQš7,g;åXLLpÙZzg�l~
1sƒñZkÅWzZi(¡ç EOZYC¶ÔW\V~W²WYD
Ô̧qz{(,~ÂÐgzu0*@*XLLz{Îø
Z¤/
Šzu~

µ5Ò5½gö
Y

GGÆZk_5éGOg}eZÑÆ±Æ±YV~ZzgŠ*
Æ”V~tŠz4‡ìƒYñÔz;VÆ¤̈DŒVWD
g�ZzgŒVÆ±Æ±HVz;VYDg�ÔÂ÷'×{

WñXt55!*'Y+Ã�Xt7g}»kâkÅZg1V
71V‚wÅ@*gõ~X(,~!*]ƒÏX1ZyìßVÆ
‚BZkÆŠw~Zq-ZzgpZéÌñg„¶X¢~Ð
¢~z{ËZ+(VYñ˜V¼ŠyÆa„8Ôz{
ZL‰ZK̈âVc*Ë5‘tÅßg]̂Ã7g~§bŠN

nÔZyÐZ-WzZi~!*]™nÔ%âMz̄yÆQyÅ
Z-WzZi_è NEnXLLQÐ•4‰Š*~z{Ôc*æ
ßvÌ�ƒZ!�Xc*CÙ§s{Å1g}‰]ŠzVÅ
Š*W!*ŠìX:çèZt:öÃŠÔ:ÑZg'Ô:wZN:Zy

ÐvÅF,^�ZkäZk]Š}Zzg45Ð.3ï XGGHêÐ¬
pŠÌÅ‰Zzg6,ZãÂ1V~LL7,"ÃÌ$ÿ LYC

‰XpZ[XZŠZÏ¶X
Z¤/eZÑ6,ßvZ,]Š}Zzg45Ð.3ï XGGH:ÛƒVÐX
z{Îøg;Â~ZyÐƒÐ«!*]¸7gVÇ

ZyßÍVäc*ZyÐ¬ÆßÍVäz{Ãy‚»xHå

z{Zk¤ÐagìXZzgQ6
.wHgLì
z;VÐzZ:W™ÔZLZjwÆ‚¹VÔyzZßVÃZzgƒ
ßÍVÃŒƒVÇ
…pŠZK{§Ôë”VÅ{§ÔZk

¤ÐÖgZ0*äÆa¼:¼ÃÒ¢zg™ã
e’XXXZ¤/øg}egzV§sÅWßŠÏðh~ÏÌÁƒ
YñÂët]Š{Zzgt45Ð.3ï XGGHZq-4~Z@*g™NŠ,Ô
WvÎŠ,Z¹X…ðh~Ï

9£Ògö
ENƒð3wÆ‚B�

àgìÔZKWV6,’YgÑŠ}ÑŠ}Q**Ô**uZzg
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ì6,Wxâ‹mJñgxàgìÔ1t¼{Tä
…egzV§sÐ«‚1ìÔëZÐâa™NŠb
eT�X

gZ]ÃŠkWZ#z{**ÖyZzgg3ö8ÆYßV
Æ;gzVÐ−ZƒZÔ]4-£45ë

EG
GHYßVÆ‡5aZq-»g~

ƒZðZ!}Å§s(,|g;åÂZkÆ‚BZq-¹(,Z4k
^g;åÔƒZðZ!}J-7gZàg3øVÔZVZzgjg¡

gZekÐÝg;åX(,~(,~u»g~qgÂV6,F,fÔ
-XZ+XZzÔZzg-ã¢ÆZzg¹Ð”VÆ}zVÃ
g3EyÑ!Ð¯c*ŠHå�CÙ§sÝgì¸XZz6,F

V»ðW×W×Zq-=ÍZ‚¯ñƒZðZ!}Å§s(,|
gì¸Zzg‚g}gZ56,ôzV±Æ±HV]ŠzVZzg
45Ð.3ï XGGH~|ƒñÔg3}c*VØZDÔZÐZßŠZqì

9}ƒñ¸XZkäZkÐ¬LZ(©7Š¬
åX

ðh}ðh}ÃA6,(,}(,}KŠ~XZh+Ñ
ƒñ¸X~ZŠw$+w™Š*½Æ”VÆZßŠZ¦4ÎV
Å¦k,,Š3ðYg„‰X}WŠSgZ]}ŠzPÔ}
ðÔ}�áx¶1CÙ§s”VÆ�l»!*ÇZq-‚qwåX
tŠN™ÂZk»ŠwpÙÐQš7,g;å
Óx”V~ðh~
ðh~Šk,ˆŠ‹ÔªZk»ZCZßŠZ¦4kÌŠ3c*Yg;åX
ZÐZk!*]6,g{g{™pÙCkƒg„¶
LL»kâkŠz4

uóóÆZk»̂7gZq-yz*ãìZzgyz*y~Ìz{
pŠìX

ƒZðZ!}6,í„ZkäŠ¬
Zq-yZy6,
¡Óå EHÑQÃ̄¾HƒZìÔ˜VDÙZgzVÅ®ZŠ~±ÆZzg
±HVÑÅV~Æ�Xðh~Šk,ˆ¡Óå EHÑQuŠ~I
ÂZk7g}{6,�ZZ0+ƒZYŠHXZkZ0+ƒ}~!*N
§sWy~)g}6,ƒÐ¬NÅ§bZq-gzÝ@
XXXXXXX¬¹æîZzgQ¼gz0VSŠO
æZŠOZzgZ½,ÔW×W×Zygz,VÐ¼ÂàCÑzq
ƒñL»kâkŠz4X¾wóW×W×z{gz0VpŠlŠ!
ƒC¬IXWyZ(z‰ÜWc*
QyÅ!~ÐW@P
·ä'XQW×W×z{æîƒC¬IXF!*gæîZzg
!ƒäÆẐygz,Väg8-$+%ÑzqKÔZzgQ
ZµZµi!*âV~¸Âgz×ƒDgìXZÐtÎa
Îa™õZzgpÙƒg„¶
Zkz‰ÜZk©ÃZzgZk©~
QkÆ**xÃÔŠ*»CÙ̂ZzgeìyXŠXeZÑÆaÌŠN
gìƒVÐX

Wy55qzVÃŠÚÆØtÔZ&ö OÔZ&éEOZzg“VóZL
Šz2V‚¹VZzgZâ›ÐZßŠZqìzZáDÙZgzV
Z�yŠz2VÆ9£4/õ FNHEÅZq-**¥xÏQŠZÏÔŠz̧VJ-
!*ÇZ�yâjwÔZb‚¹VZzgZq-Z+‘tÆ‚B
g�»−−‚psc*CÙZk8jè EÅßg]^»ÌØ

6,11 :55 7XXXXXXtB£öÆŠw~aƒñ
»kâkŠz4i0+{!*ŠÔy*yi0+{!*ŠÔeZÑÆ6Šz„
i0+{!*ŠÔ¾wèZi~i0+{!*ŠÔÆÈzVÆØg~Š‹Ð›

zZ:YäÆaz{˜iÆi¶6,m|g;åX
)Yg~(

Ÿñ8aþ³þ³^¨Œ
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yzVÔŠízVZzg¾Ø¥zxÃ%d~ÆZEw
Æ™sz^¨é IEOsǵe7ìtÂëƒY…�XW�
W`ëyzVZzgŠízV~ZEwƒäzZá¡Æ
!*g}~ZëZzgŠNYïg~qÝ™D�Xøg~
gzi%{Åi0+Ï~Ìð~ZEwƒäzZá¡Æ
!*g}~ãCŠ~¥â]ǵëƒÆn.e$¢zg~

ìzg:Z�ä~¡ÆßZEwÐ:Üsq,
',!*Šƒ$Ë�É…ZçZ]ÐÌŠzegƒ**7,Y
ìX

CÙywÌð™äzZá
²-.1¹Òø

GG~Pz{âÅ5½3ð GG²ƒD
��ï™ÌðÆºm»xÃZ�xŠï�X|VIZ,
!*ƒw˜~!Z[»ZEw™C�Ô&Í-÷ EG

F~Îe*!*a-
»g1,MZzg9YVÅÌðÅ¡¬]~Zñ*»ZEw
ƒ@*ìXZy~ÐCÙZq-âÅ5½3ð GGwZq-ºm(6,nÏÃ
™s™ä»»x™@*ìÔptâÅ5½3ð GGwŠzu~¥VÆa

vyŠ{ƒMh�X=¢ì
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F

Zq-6ð¿ƒ@*ìTÆËÆîg6,³g+**xÅZq-
.e$iCÙ~’k"ìXSk’»ZEw6ðÏgÆ

~HŠHåXZ#³g+ World War îg6,«Ši
’ZK̈yÅ7Óå ELZzgW\VÆgZÆ~WCìÂQÐvy
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(Æ0*ã~aZƒMh�ZzgZK̈âVÃvyàMh Pool
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Z®Ò545ë GEE
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Zq-9Šxåaè
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~W»fg=Ãy‚ Fibre Optics Ã$W"5½ø FH X1 ÎZw
ì?

(Light waves ÑV$z-i) )Z³(
(Sound Waves ‚ƒ&+z-m,) )[(

(Rays) ÃÑ )`(
(Infrared) ZÐZgi+ )Š(
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     zzÑN*b  )[(         eZÑî   )Z³(      

   )Š(Zy~ÐÃð7   (Static) )`(Z_545ë HGH    
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%,Å 2 %,Å)Š( 10 )`(

/ Z’Zðîg6,0*zg7Zz«!*g¾W6,|Ä X4 ÎZw
ÛR,ÆaÑzqHŠH?
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