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1989 zt=p{_{âm{p{¨¨o¾ d}N{¨ l{¨©ðp{m¢âZ¤ A*g BÞöd}l+¨ N}Ú= ze*t Z¤ç=Q+ @p}Ím{¨d{¨ Ûzeb}d{p{¨¨ 
T¶ t zt=b{m{Ø=o¾ KN{ ¹p²*tU}Úd²ânm+Q}m{¨ d} Q{¨m¢=ç T²ze¦ÕT{ª ‘Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â’ @d¶ zeb{p{¨¨ 
p}\¶ ib{¨n¨ ‘Ho²ËÜN¾p{¨|ÚQ²ÔZ+â’ @ð zeöN}m{¨. p{¨|ÚQ²ÔZ+â@=Z· @l{¨u}Á=_}n¨, p}Z¡ð 
Q{¨m¢=ç @=b{m¢N¥ _²ö~t D=\{p{T{¨Æ. ‘Ho²ËÜN¾p{¨|ÚQ²ÔZ+â’ @=Z· øb{¨ÚÐ_{l{¨u}Á=_}n¨, @=Z·, 
øb{¨ÚT{ÇÐN¢ p{¨©np{¨¨Q} zeð T¶ t @l{¨u}Á=_}n¨. A zeb{p{¨¨o¾ @=_{N{=Z· p¶m¶ Iù̈  Ûze_¶ÚN{_{ 
o¶b{¨. N}ñ ‘Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â’ @d¶b¢ N¼ðÔ N¼ðÔ kÀîN{ b{¬Q¢ßzrl{¨|nN{¨ (~gëN{o+ ~gd}ø¨d} 
nN{¨)  zt=k{=c¢=çd{ KN{ Ûzec}d{¹p²¨d{ (zg=\{p²¨=Zo+) ztÈiËN{¨. C ztÈiËN{¨d¶ ~gëN+â(kÀîN{ q}#zt=) 
o¾ ‘Ho²ËÜN¢~tZ¡ @=\+ p{¨|ÚQ²ÔZ¡Vp+¨’ @ð @=Z|m{¨. b}ðð Q{¨m¢=ç u}p{¨|d{Ú=Q} N}o¶ìno¾ ¹±td+â 
ztÈiËN{¨n¨ T{b¢p¶ øb}ÚÓm{¨nN{¨ _²öl{¨N{f½p{\{= @d¶b¢ D=\{b{¨. N¼ðÔ T¾ÞZ ¹±v  ztªÁw{ä o¼d¶ 
zem¢T{l{¨= T¶Ðu}m{¨. B=Vñm¢=Q{¨ o¾ b}ðd¶ Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â @ð u}p{¨|d{Ú=Q} @=Z|m{¨.
N}iËZ¡ ¹p²*tU}Úd²ânm+Q}m{¨ _²öl{¨N{d¾ o¶N{ @N{u}ÙÐ_{¨Q}d¾ Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â @d¶ zeb}ðÔ 
H=_¾ ztªx¥ÙN{m¢=T}m{¨. 
 
B=_{N¥ Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â @=Z· Iø¨Z¡? p{¨|ZN{¨ p{¨|Z ÛzeN}m{= _{Èm{¨p{¨| T²l{¨|Ún=Z· 
~gëN+â@=Z· kÀîN{ q}#ztp{¨¨, N²ø¨ËÜ~t @=Z· m{u}l{¨ðN{ q}#ztp{¨¨, il{¨|në @=Z· ìp{ q}#ztp{¨¨, 
j}Zð @=Z· p{¬x{ q}#ztp{¨¨ @d{ÔÞZ¨, Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â @=Z· øb{¨ÚÐ_{l{¨u}Á=_{N{ q}#ztp{¨¨ @ð 
T²f}Õöâ p{Ðzt¨=b¢. N}ñ Bo| _{Èm{¨p{¨| T¶l{¨Z= p{nd{ ¹p²*tU}Úd²ânm+Q}m{¨ ztªx¥ÙN{m¢=çd{ 
p{¨|b¢m¢Q} øb{¨ÚÐ_{l{¨u}Á=_}nN{¨ p{¨|Û_{p¶¨ zt=k{=c¢=çd{ q}#ztp{¨ð @f}Óm{= T¶zt¨N¾p{\}ðN¢ 
@p{N}q{= D=b¢. C ztp{ z̈tÚ H=b{¨N{¨ p{çÆ=b{=Z· Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â @d¶ zeb{p{¨¨ 
‘Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+ £gÍo+â’, ‘Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+ p¶p+â’, ‘Ho²ËÜN¾¹\²d{ø¨N+â’, p{¨m¢l{¨¨ Bo|=Z¡ 
zeb}nN{¨ zzt=k{=c¢=çd{{ ÞN{¨Ðze zeb{=. 
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ÞN{¨Ðze=Q} _{Èm{¨p{¨| T¶Ð t ztp{ z̈tÚn¨ p{Ðzt¨ºd²Ô N}iËZ¡ øp{m¢=T}öâ p{Ðzt¨=b¢. Bo| øp{m¢=T{ZðN¢ 
Ûzec{p{¨=Q} ‘ £gÍo+’ @d¶ zeb}ðÔ øze¦÷N{m¢=T}ö. ‘£gÍo+’ @=Z· _²n¨Q{¨o¾ _{Èm{¨p{¨| Iø¨Zl{¨|Ú @ð 
@\¢Q¢_¶ p{T¶Æ Vp}i¨, zt=c{m}ØðÔ iËZ¡ D=Z¨=b¢. p{¨|p{¨©n¨Q} ‘f»n=’ @ð @=Z|m{¨. I £gÍo+ 
o¾ Db¾ÚQ{= T¶Ðzt¨d{Ôp{l{¨|Ú @=Z·¶, I m{=Q{= o¾ @ð @Óm{=. Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â zt=c{m{Ø=o¾, 
‘ £gÍo+’ @=Z· Iø¨Z¾ KN{ p{¨|Zo¾ _{Èm{¨p{¨| T²l{¨|Ún=Z· ðzR =Z¨p{¦o¾ ‘x¶Û_{=’ @ð D=b¢. N}ð 
d¶d{¨ ‘ £gÍo+’ @d¶ zeb{p{¨¨d¶ Dzel²©Q¢Ðu}d{¨.  k{ªp{¨|ÚN{ám{^q{ÐN¢ð Q{¨m¢=ç @=b{m¢N¥ _²n¨zt¨. 
b}ðp{¨©n=Q}d¶, T¶îo¾ Dd{Ô p{Ðzt¨p{¦ p{b¢o¶Ð t d¶n ù̈ b{N{¨ ze\¢f½_{¨=b¢¢. H=b{¨N{¨ ze\¢ 
f½_{¨=b{=Z·, k{ªp{¨|ÚN{ám{^q{ÐN¢ Q{¨^}ðN¢ zt=k{=b¢=çd{ KN{ ‘£gÍo+’ p{¨©n=Q} @ð T²zeÕp{T{¨Æ. A 
£gÍn¨ð ‘ÛQ}ÚøZ·zrd{o+ £gÍo+’ @ð @=Z|m{¨. @o|Q¶ øb{¨Ú_+ Q{¨^}ðN¢ zt=k{=b¢=çd{ £gÍn¨ KN{Z¡, 
@l{¨u}Á=_{ Q{¨^}ðN¢ zt=k{=b¢=çd{ £gÍn¨ KN{Z¡, m²=\{¨ m{N}n £gÍn¨n¨ Dºd²Ô. p}Z¡ð ‘Ho²ËÜN¢N+ 
£gÍo+’, p{¨m¢l{¨¨ ‘p{¨|ÚQ²ÔZ¡N+ £gÍo+’ @ðl{¨¨ @=Z|m{¨. Db}zv m{^N{¨ Ho²ËÜN¢N+ £gÍo+ p{¨©n=Q}d¶ 
¹p²Þm{o¾ N{m²=Z¨ Ûzep{~v Ðzt¨=b¢, k{ªø¨ l²¨¨N{Á @l{¨u}Á=_{ Q{¨^= p{¨©n=Q}d¶ k{ªø¨N¢ 
zt=k{=b¢=çd{ p{¨|ÚQ²ÔZ¡N+ £gÍn¨ D=\{Z=. 
 
kÀîN{ b{¬Q¢ßzrl{¨|no¾ (~gëN{o+ ~gd}ø¨d}no¾) m²=\{¨ m{N}n¨ Dºd²Ô. LN{ m{N{= N}np{¨¨ 
Q{\¢çf½_{¨d{ÔN¼Òb¥ p{¨|m{N{¨=\} D=\¶ø. p}Z¡ð Ñ~tm{ (Ëu}ÚZ¡N+) b{¬Q¢ßzrl{¨|n¨ @ð @=Z|m{¨. 
m²=\{p{ m{N{p{¨¨ N}np{¨¨ Q{\¢çf½_{¨d{ÔN¼Òb¥ p{¨|m{¨_{ª D=\¶ø. ùZ¡ð T{nd{ (¹\²d{ø¨N+) 
b{¬Q¢ßzrl{¨|n¨ @ð @=Z|m{¨. ¹\²d{ø¨N+ Ho²ËÜN¢N+ £gÍn¨, ¹\²d{ø¨N+ p{¨|ÚQ²ÔZ¡N+ £gÍn¨, KN{b}ð ù̈ b{ 
B=N¼N{Z¡ Ac}m{ze\¢ D=Z|l¨. KN{b}ð p{¨©n=Q} B=N¼N{Z¡ p{Ðzt¨=b¢. LN{ T¾Z¨ ( tÕ*t) o¾ 
¹d²d}, KN{ ztp{¨l{¨p{¨¨ (¹Z³p+¨) d{ Jd}, KN{Z¡ o¶N{¨=\} B=N¼N{Z¡ D=\{b{¨, V=ZQ} D=Z|l¨. 
Bo| V=ZQ} D=\¶ m²=\{¨ £gÍn¨nd{¨ N{ö~e ‘Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+ £gÍo+’ @ð @=Z|m{¨. b}ðN¢ 
zt=k{=c¢=çd{ q}#ztp¶¨ ‘Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â’.  C q}#ztp{¨¨ Ho²ËÜN¢N{o+, Ho²ËÜN}ðN+â, 
N{p{¨©ÙðN¶zrd+â, p{¨m¢l{¨¨ N{=ze«ÚZm+ B=Vñm¢=Q+ N¾m{¨ân¨ T{b{p{Z|ðN¢ N}p{n~td{ KN{ 
Ûzec}d{¹p²¨d{ ztÈiËN{¨, @î Ûzep{¨¨O¹p²¨d{b¢. @p{¦d{¨, N{=ze«ÚZm+ B=Vñm¢=Q+ T{b¢p¶ p}w{äN{¨ N{ª\} 
Ûzec}d{¹p²¨d{ ztÈiËN¶! 
 
@ztn¨ Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+ £gÍo+ @d¶b¢ KN¶ £gÍo+ @ð @d{¨N¾p{T{¨Æ. @=Z· Ho²ËÜN¢N+ £gÍo+ p{¨m¢l{¨¨ 
p{¨|ÚQ²ÔZ¡N+ £gÍo+ p¶m{¨ p¶m{¨Q} D=\{N{¨=\}, m²=\{© N{n~t, KN{ b}ð ù̈ b{ B=N¼N{Z¡ Ac}m{ze\¢ 
D=\¶ £gÍo+ d{¨ KN¶ £gÍo+ @ð @d{¨N¾p{T{¨Æ. 

Ho| Ûzec}d{¹p²¨d{ ztÈiËN{¨? H=b{¨N{¨ @î Ûzep{¨¨O¹p²¨d{b¢? C Ûzeq{ÔnN{¨ ÞN{¨Ðze=Q} ztp{¨|c}d{= 
Iø¨Z=Z· Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+âp{¨d{ T{ Ë̈Z©_} HÞnze¦Õ\{© zeðT¶Ðztªd¶ D=Z¨=b¢. p{¨d{o¾zen N{ª\} 



zeðT¶Ðztªd¶ D=Z¨=b¢. C Ac{¨ðN{ ìø_{=o¾ p{¨d{= KN{ ~tßT+ Ad+ T¶~t\{ze¦Õ\{Þo|, N{=ze«ÚZm+ 
N¢j¾Ím{¨o¾ KN{ N¥ d¼N¢Á\{ze¦Þo|, ±to+h½d+o¾ p{¨|ÞZ|\¢d{ze¦Õ\{Þo|, B=N} B=N} B_{m{ Ho²ËÜN¢N{o+ 
p{¨m¢l{¨¨ Ho²ËÜN}ðN+ \¢¹p²±t*t p}\¢d{ze¦Õ\{Þo| @ø Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â p{¨©n= Q}d¶ zeð T¶Ðu}l¨. 
Aztn¨ p²n¨_{¨m¶ Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â p{¨©n=Q} p{Ðzt¨=b¢. N}iËZ¡ Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â o¶N{f½_¶, 

@=_} èN{Z·, ëø_{p{¨=_} èN{Z·! @=b{¨N¶ Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+âztÈiËN{¨ð “p{¨b{m+ A*g Ho²ËÜN¢N{o+ @=\+ 

N{=ze«ÚZm+  B=Vñm¢=Q+” @ð @=Z|m{¨. @=Z· Ho²ËÜN¢N{o+ B=Vñm¢=Q+, p{¨m¢l{¨¨ N{=ze«ÚZm+ 
B=Vñm¢=Q+N{¨ zt=k{=c¢=çd{ Z³N}ÔnìnðÔZ¡N¢ Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+âze¦d}b¢.

Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+âN¢ zt=k{=c¢=çd{ KN{ ø rzrp¶¨ø¨Z=Z· A ztÈj²ËN+ d}n¨Q¶ d}n¨Q{¨ CN¶ßzrd+n 
(ztù̈ N{m{^p{¨¨n) ù̈ b{ Ac}m{ze\¢ D=Z¨=b¢. A CN¶ßzrd+nð p{¨|ÚN²âßo+â CN¶ßzrÞd{¨ @ð 
@=Z|m{¨. ùZ¡ð ÛN¢=b{ T{ª\{=\¢. 
 
 
 
 
 
 
 
 
 
 
ÛzeN{¬îo¾ @ðÔZ¡ p{¨|b¢m¢Q} k{Q{p{=_{¨\{¨ p{¨|d{p{ W|îN¾zt= C CN¶ßzrÞd{d{¨ zt¬Ì~r=T}\{¨. Bø 
H=_{ Q¼zeÕ CN¶ßzrÞd¾, H=_{ @=b{¹p²¨d{p¾, H=_{ zt¨n¹k²d{p¾, ùZ¡ð @Óm{= T¶zt¨N¼d{Ô p}w{äN{¨ 
_²n¨zt¨.  H=_{  t¹±ed} T{ªÐztª Ad{=b¢=T{p{T{¨Æ! N}ñ p}Z¡ð ze«Ðm¢Q}d{¨, N{m²ËN{¨Q}d{¨ @Óm{= 
T¶zt¨N¼d{ð p}w{äN¢ p{Úîm¶N{ @ôÛf}l{¨=. H=b{¨N{=Z· p}w{§ä p}Z¡ o¾ð p{¨|Úa{p{¨|Z¡N+âð 
T{ªÐu}m¶Q}ð, p}Z¡ kÀîN{ @Óm}ðÔ (~gëN{o+ ù̈ ð=Q+ð) ÛQ{~v =T{Z|ðN¢ Ûzel{¨_{Ô= T¶l{¨m{¨. 
@=b{¨p{nd{ Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â ztÈiËN{¨ð j¾c¢=T¶ Z¤T{Þm{N{¨, d¶m{¨ÆN¼d¶ øb}ÚÓm{¨nN{¨, 
Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â@d}ÔQ}ð, C CN¶ßzrÞd{d}ÔQ}ð Q{¨=\² b{\{. çm{¨_{ze¦ö ù̈ b{N{¨ p{çÆ 
ze\{¨_{¨d{ÔÞZ=_{ k{l{¨=. C k{l{¨= _¼nQ¢=ç, Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+âztÈiËN{¨ l²¨¨N{Á Ûf}p{¨¨OÚ_{d{¨ 
Q{p{¨ð=ç, j¾c¢=T¶ p}w{äN{¨, d¶m{¨ÆN¼d¶p}w{äN{¨ @d{¨N{ªn= Q} D=\¶ øc}d}ðÔ @p{¨n¨o¾N¢ 
±eËZZ|ðN¢ N{¬~r T¶l{¨\{p¶¨ d} ìø_{ Aq{l{¨=.  @ztn¨ p{¨|ÚN²âßo+â CN¶ßzrÞd{nd{¨ Q{¨m¢=ç, 
B=Vñm¢=Q+ j¾c¢=T¶ p}w{äN{¨, T{b{¨p{¦N¼d¶p}w{äN{¨ p{¨|Û_{p¶¨ N}b{¨, øÏW|d{p{¨¨ 
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±e=f»=b¢=T{¨N¾p}nð N¾m¢N{ D=\¶ Ûzeî p{ÚÐN¢N¢ @Óm{= @l¶¨ÚZÞZ¨ øq{b¥N{m¢=T{p{T{¨Æ. @=b{¨N¶ C 
p}Úzt= Ûp}l{¨\{=. 

p{¨|ÚN²âßo+â CN¶ßzrÞd{o¾ p²¨¨b{Z¡ b}ðÔ h}Úm{\¶*t o| (ztªÛ_{=)  @ðl{¨¨, m²=\{p{ b}ðÔ 
A=~el{¨m+â ztm{ªÁÚZo+ o| @ðl{¨¨, ø¨Q{_} m²=\¢Z¡ð QÀ±t*t o|*t (ztªÛ_}n¨) @ðl{¨¨ 
@=Z|m{¨. p²¨¨b{Z¡ m²=\{¨ p{¨¨OÚ¹p²¨d{ CN¶ßzrÞd{¨. p}Z¡ p{¨©n=Q}d¶, Ho²ËÜN¢N+ £gÍn¨, p{¨|ÚQ²ÔZ¡N+ 
£gÍn¨, KN{b}ð ù̈ b{ B=N¼N{Z¡ Ac}m{ze\¢ D=Z|l¨. Ho| Ac}m{ze\¢ D=Z|l²© ÛN¢=b{ j¼p{¨Ùo¾ 
T{ª\{=\¢. @=b{¨o¾, E p{¨m¢l{¨¨ D Ho²ËÜN¢N+ £gÍn¨N¢ zt=k{b¢=çd{ø, B p{¨m¢l{¨¨ H p{¨|ÚQ²ÔZ¡N+ 
£gÍn¨N¢ zt=k{c¢=çd{ø, J N{m²=Z¨N{¨ zt=k{b¢=çd{b¢. p²¨¨b{Z¡ CN¶ßzrd+ ¹\²d{ø¨N++ p{¨|ÚQ²ÔZ¡N+ £gÍn¨ 
p{¨©np{¨¨Q} ¹\²d{ø¨N+ Ho²ËÜN¢N+ £gÍn¨ D_{ÕÐî @p{¦_{¨=b¢ @ð T²Ðze¦=b¢. m²=\{p{ CN¶ßzrd+ N{m²=Z¨ 
p{¨©n=Q} Q}ð, ¹\²d{ø¨N+ Ho²ËÜN¢N+ £gÍn¨ p{¨©n=Q} Q}ð ¹\²d{ø¨N+ p{¨|ÚQ²ÔZ¡N+ £gÍn¨ D_{ÕÐî 
@p{¦_{¨=b¢ @ð T²Ðze¦=b¢. 
 

E • dl = –
C∫

d

dt
B • dS

S∫

H • dl =
C∫ J • dS +

d

dtS∫ D • dS
S∫

 
 
 
 
 
 
 
 
A m²=\{¨ CN¶ßzrÞd{¨ N{ö~e_¶¶ Ip{¨_{¨p{¦_{¨=b¾ j¼p{¨Ùo¾ T{ª\{=\¢. LN{ N{m²=Z¨_¾ p²¨¨b{n¨±eÐ\¶ 
p{¨|ÚQ²ÔZ¡N+ £gÍn¨ D_{ÕÐî @p{¦_{¨=b¢. A p{¨|ÚQ²ÔZ¡N+ £gÍn¨ Ho²ËÜN¢N+ £gÍn¨d{¨ D_{ÕÐî T¶Ðzt¨=b¢. A 
Ho²ËÜN¢N+ £gÍn¨ p{¨|ÚQ²ÔZ¡N+ £gÍn¨d{¨ D_{ÕÐî T¶Ðzt¨=b¢. A p{¨|ÚQ²ÔZ¡N+ £gÍn¨ Ho²ËÜN¢N+ £gÍn¨d{¨ D_{ÕÐî 
T¶Ðzt¨=b¢. A Ho²ËÜN¢N+ £gÍn¨ p{¨|ÚQ²ÔZ¡N+ £gÍn¨d{¨ D_{ÕÐî T¶Ðzt¨=b¢, B=N}, B=N}. Bo|Q} KN{ £gÍn¨ 
p{¨©n=Q} B=N¼N{ £gÍn¨ D_{ÕÐî @p{¦_{ª, Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+p¶p+â, @=Z·, øb{¨ÚÐ_{l{¨u}Á=_{ 
_{m{=Q}n¨, D_{ÕÐî T¶l{¨i\{_}l¨. Ûzeîx{^p{¨©, C øb{¨ÚÐ_{l{¨u}Á=_{ _{m{=Q}nð p{¨d{= 
zen¨øc{p{¨¨n¨Q} @d{¨k{øÐztªd¶ Dd}Ôp{¨¨. m¶\¢l²© Q}ð, Z¡ù Q}ð, N{=ze«ÚZm+ Q}ð, 
B=Zm²ÔZ+ Q}ð, ±to+h½d+ Q}ð, ë~eH*t Q}ð, B=N} Hd²Ôd¾Ô, øb{¨ÚÐ_{l{¨u}Á=_{ _{m{=Q}n 
p{¨©n=Q}d¶ zeðT¶Ðu}l¨. 
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p{¨m¢ h}Úm{\¶*t o| @ð @=Z¨d}Ôp{¦, A=~el{¨m+â ztm{ªÁÚZo +o| @ð @=Z¨d}Ôp{¦, QÀ±t*t o|*t 
@ð @=Z¨d}Ôp{¦, C CN¶ßzrÞd{nd{¨ p{¨|ÚN²âßo+â CN¶ßzrÞd{¨ @ð H=b{¨N{¨ @=Z|m{¨ @ð Ûzeq{Ô 
@\{¨Q{p{T{¨Æ. @b¢ p{¨=ç Ûzeq¶Ô. T}o| p{¨¨OÚ¹p²¨d{ Ûzeq{Ô. b}ðN¢ ztp{¨|c}d{= Bze¦Õ\{¨ BÐu}d{¨. 
 

p{¨|ÚN²âßo+ze«Ðm¢  em{¨ W·p+¨âÞN{m+Áp{¨|ÚN²âßo+. Al{¨d{ u}ÁÞZ=\++ 
b¶q{Ðzt¨\{¨,1831 o¾ H\¢=iÃm+o¾ 14, B=\¢l{¨| ùc¢o¾ 
VðÙ=T}m{¨.  48 zt=p{_{âm}n çd{Ôp{l{ z̈t¨âo¾d¶ 1879 o¾ 
T{ðf»l{¨|Úm{¨. A N¼Òb¢ N}n=o¼d¶, p{¨|Úa{p{¨Z¡N+âo¾ KN{ 
p¶¨c}ø @ð  em{¨ _²T{¨ÆN{¨d}Ôm{¨. p{¨|ÚN²âßo+â CN¶ßzrÞd{¨ @ð 
H=b{¨N{¨ @=Z|m{¨ @=Z·, p{¨|ÚN²âßo+Q}m{¨ m²=\{p{ CN¶ßzrÞd¾ 
N{¨\¢ zeN{Ád{ Dd{Ô m²=\{¨ k}Q}no¾ m²=\¾ k}Q{= 1864 
zt=p{_{âm{p{¨¨o¾ N{ð ±eËZ|m{¨. Al{¨d{ N{ð±eËZN{ p{¨¨=b{¨ p²¨¨b{Z¡ 

k}Q{p¶¨ D=\¶b¢. m²=\{p{ k}Q{p{¨¨ l²¨¨N{Á ø rzr= Iø¨Z=Z· @b¢ o¶N{f½_¶ øb{¨ÚÐ_{l{¨u}Á=_{ 
_{m{=Q}n¨ D=\{p{¦. Bb¢ KN{ kÀîN{ b{¬Q¢ßzrl{¨= Jd} p{¨|ÚN²âßo+Q}m{¨ p{¨|Úa{p{¨Z¡N+âo¾ _{d{ 
p¶¨c}øð Dzel²©Q¢=ç, BN{Á\{ Ib¾ o¾ze= D=b¢ @ð ÛQ{~v =ç A m²=\{p{ k}Q}ðÔ N{ð±eËZ|m{¨. 
C m²=\{p{ k}Q{= o¶N{f»_¶ Ip{¨p{¦_{¨=b¾ ÛN¢=b{ T{ª\{=\¢. 
 
 

E • dl = –
C∫

d

dt
B • dS

S∫

H • dl =
C∫ J • dS +

d

dtS∫ D • dS
S∫+

d

dt
D • dS

S∫SS

 
 
 
 
 
 
 

HÛm{ j}N+âo¾ð k}Q{= D=\{b{¨ N}iËZ¡, Ho²ËÜN¢N+ £gÍo+p{¨|ÚQ²ÔZ¡N+ £gÍo+nN{¨ Dd{Ô V=Z ö=N{¨no¾ KN{ 
ö=N{¨ f½l¨=b¢. p{¨|ÚQ²ÔZ¡N+ £gÍo+p{nd{ Ho²ËÜN¢N+ £gÍo+D_{ÕÐî @p{¦_{¨=b¢ N}ð, Ho²ËÜN¢N+ £gÍo+p{nd{ 
p{¨|ÚQ²ÔZ¡N+ £gÍo+D_{ÕÐî N}b{¨. øb{¨ÚÐ_{l{¨u}Á=_{ _{m{=Q}n¨ @d¶ø D=\{p{¦. 
 
@=Z· @=_{N{¨ p{¨¨=b{¨ øb{¨ÚÐ_{l{¨u}Á=_{ _{m{=Q}n¨ @d¶ø D=\¶ø N}b{¨ @ð @Óm{= N}b{¨. 
øb{¨ÚÐ_{l{¨u}Á=_{ _{m{=Q}nð, @ñÔ kÀîN{ b{¬Q¢ßzrl{¨|no|Q}, k{Q{p{=_{¨\{¨ q{¬Ë~r=T}\{¨. 
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k{Q{p{=_{¨\{¨ q{¬Ë~r=çd{p¶ p{¨|d{p{¦\{¨ N{ð±eËZQ{n\{¨. ztp{¨l{¨= p{çÆd{ze¦Õ\{¨, KN¼ÁN{ÁZ¡ð 
k{Q{p{=_{¨\{¨ BçÆd{ p¶¨c}ø_{d}ðÔ Dzel²©Q¢=ç N{ð±eËZ\{= Vm{¨Q{¨_{¨=b¢. 1687 o¾ d{©ÚZd+ 
k{ªp{¨|ÚN{ám{^ q{ÐN¢ð Q{¨m¢=ç N{ð±eËZ|\{¨. 1864 o¾ p{¨|ÚN²âßo+ øb{¨ÚÐ_{l{¨u}Á=_{ _{m{=Q}nd¶ø 
D_{ÕÐî T¶l{¨i\{Q{öQ¶ @p{N}q{= D=b{ð N{ð±eËZ|\{¨. Û Ûzel²©Q{= b}ßm} @ztn¨ b{¬Q¢ßzrl{¨|ðÔ 
N{ð±eËZN{ p{¨¨=b¶ p{¨|Úa²p{¨|Z¡N+â b}ßm} øb{¨ÚÐ_{l{¨u}Á=_{ _{m{=Q}nd¶ b{¬Q¢ßzrl{¨= D=\{Q{nb{¨ 
@ð N{ð±eËZ|\{¨. 23 zt=p{_{âm{p{¨¨n _{m}ß_{d¶ 1887 o¾, ¹±v ÛðN+ ±v ËÈm++ @d¶ q}ÛztÏí\{¨ Ûzel²©Q{=
b}ßm} A b{¬Q¢ßzrl{¨|ðÔ ðm{ª~e=T}\{¨. @=_{Z¡ p{¨ü d{¨k}p{¦\{¨ p{¨|ÚN²âßo+. H=_¾ Q¼zeÕ 
p}w{äð p{¨ü _}Ù @ð @=Z|p{¨¨. @o|=Z¡ Q¼zeÕp}\{¨ p{¨|ÚN²âßo+. p{¨ü _}Ù p{¨|ÚN²âßo+@ð 

@d{p{T{¨Æ. ‘p{¨ü _}Ù A*g Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â’  @ð @d{p{T{¨Æ. Al{¨d{ Û±e\¢ËN{¨ T¶~td{ 
b{¬Q¢ßzrl{¨|ðÔ ¹±v ÛðN+ ±v ËÈm+ Ûzel²©Q{= b}ßm} N{ð±eËZN{ 8 zt=p{_{âm{p{¨¨n p{¨¨=b¶ 1879 o¾ 
T{ðf½l{¨|m{¨! 
 

2004 o¾ “~gëN+â p{m{Ío+" @d¶ KN{ p{¨|ÚQ{ìd+ p}m{¨ A p{¨|ÚQ{ìd+ T{b{¨p{m{¨nd{¨ @\¢Q}m{¨ KN{ 
Ûzeq{Ô. A Ûzeq{Ô Iø¨Z=Z·, B=_{p{m{N{¨ Dd{Ô CN¶ßzrÞd{o¾ ù̈  DÒb¶q{= o¾ @î Q¼zeÕ CN¶ßzrÞd{¨ 
 Iø @ð. p{çÆd{ ztp{¨|c}d{nðÔZ¡ð ztp{¨N{ªm¢Æ m¢VËo+ @ËN¼im+ 6, 2004 BzrªÚ o¾ 
ÛzeT{¨m¢=T}m{¨. m¢VËn¨ Ip{¨ð p{çÆ=b{=Z·, p{¨|ÚN²âßo+â CN¶ßzrÞd{¨, @l¨nm+ CN¶ßzrd+ @ð 
B=N¼N{Z¡, @î Q¼zeÕ CN¶ßzrÞd{¨ @ð p{çÆ=b¢. @=_¶ N}N{¨=\}, N¼ðÔ N¼ðÔ ztp{¨l{¨|no¾ 
Q¼zeÕ Q¼zeÕ ¹±t=Z¡Ëzt¨n¨ p{¨|ÚN²âßo+â CN¶ßzrÞd{d{¨ Q{¨m¢=ç T}o| f»Q¢\}m{¨. Db}zv m{^N{¨, 
An×Ëm+ Jd+Ëº±td+ Q}m{¨ Bo| @d}Ôm{¨: d{©ÚZd+ _{m}ß_{ kÀîN{ q}#ztp{¨¨o¾N¢ p{çÆd{ 
øÏW|d{p{¨=_{Z¡o¾ p{¨|ÚN²âßo+l²¨¨N{Á AøzrÁm{^n¨ (\¢ztÁp{m¥*t) @î @Q}c{¹p²¨d{ø, @î 
zgnp{=_{¹p²¨d{ø (p²©Ë*t  Ûf»h¿=\+  @=\+  p²©Ë*t  Ûzg«Z+zg¦o+). Ûze~tÓb{ kÀîN{ q}#ztÏí\{¨ m¢T{Ím+ 
 gd{p{¨d+ Q}m{¨ Bo| @d}Ôm{¨: T}o| N}np{¨¨ _{m}ß_{, @=Z· Db}zv m{^N{¨  zeb¢p¶n zt=p{_{âm}n 
_{m}ß_{, p²d{N{ Vm¢Q¢d{ T{m¢Û_{d{¨ zem¢ûöÐ t, 19 p{ q{_}Òip{¨¨o¾ @î p{¨¨OÚ¹p²¨d{ zt=OZd{ (p²©Ë*t 
~tQ¢Ô~gN{=Z+ Cp²=Z+) p{¨|ÚN²âßo+l²¨¨N{Á T{nd{ øb{¨Ú_+ztªÛ_}n¨ (o|*t A*g Ho²ËÜN¾¹\²d{ø¨N+â) 
@ð zt=b¶zv p{¨¨ o¶N{¨=\} ðÏm{l¨=T{ i\{Q{nb{¨.

d}l²¨¨N{Á Ao¾T{d{no¾ p{¨|ÚN²âßo+â CN¶ßzrÞd{N{¨ zt=k{=c¢=çd{ B=N} Q¼zeÕ øq¶zr= Iø¨Z=Z·, 
p}Z¡N¢, DzeðzrÐ_{¨no¾, Ûze_¶ÚN{=Q} ¹_²#ïl²©zeðzrÐ_{¨o¾, T²zeÕi\¢d{ d}n¨Q{¨ ztªÛ_}¹o²d{ 

“p{¨|_{¬b¶p¾k{p{, ~e_{¬b¶p¾k{p{{, AT}m{Úb¶p¾k{p{, @îa¢b¶p¾k{p{” nN{¨ f½öN{ Dd{ÔÞZ¨
@ð~e=T{¨_{¨=b¢. H=b{¨N{=Z·, C ztªÛ_}no¾ p²¨¨b{Z¡ m²=\{¨ _{ÞöN¢, _{=Û\¢N¢, zt=k{=b¢=çd{ø. 
_{Þö, _{=Û\¢, KN{m¢ ù̈ b{ B=N¼N{m{¨ Ac}m{ze\¢ D=Z|m{¨. _{Þö, _{=Û\¢, BÒb{m{ª D=Z· N}ð 
ìø_{p{¨d¶b¢ D=\{b{¨, ìø_{= ±e=f»=b¢=T{\{p{¨d¶b¢ D=\{b{¨. @o|Q¶ p{¨|ÚN²âßo+â CN¶ßzrÞd{¨ 



d}n¨Q¢Z¡o¾, p²¨¨b{Z¡ m²=\{¨ CN¶ßzrÞd{¨ Ho²ËÜN¢N+ £gÍn¨ p{¨m¢l{¨¨ p{¨|ÚQ²ÔZ¡N+ £gÍn¨ nN{¨ 
zt=k{=b¢=çd{ø. C m²=\{¨ £gÍn¨n¨ KN{ b}ð ù̈ b{ B=N¼N{Z¡ Ac}m{ze\¢ D=Z|l¨. A Ac}m{p{¨¨ 
p{Þnd¶ øb{¨ÚÐ_{l{¨u}Á=_{ _{m{=Q}n¨ D_{ÕÐî @p{¦_}l¨, D_{ÕÐî @l¨d{ _{m}ß_{ 
p}Ú~e=zei\{_}l¨.   
 
2009 zt=p{_{âm{p{¨¨ @Q{Ë*t 13 p{ _¶b¥d{ BËðâZ©ÚZ+ A*g Ho²ËÜN¢N{o+ @=\+ N{=ze«ÚZm+ B=Vñm+â 
( IEEE) p}m{¨ p{¨|ÚN²âßo+ð QÀm{ø=T{Z|ðN¢ N¢m+ÁN{\+Üºj²Z+¹±rm+o¾ p}m¢ N{¨Z¨=i Q{¬zv p{¨¨ 
ÞQ²d+Jm+zv À*to¾ KN{ ¹p²¨o+Ëu½d+ ze_{N}ðÔ AøzrÁm¢=T}m{¨. b¥ðÔ ÛN¢=b{ j¼p{¨Ùo¾ T{ª\{=\¢.  
p{¨|ÚN²âßo+â CN¶ßzrÞd{¨ m²=\{¨ m{N}n¨. BN{Á\{ Dd{Ô p}Z¡ð \¢*gm²áðl{¨o+  h}p+¨ @ð @=Z|m{¨. 
B=_{N{¨ p{¨¨=b{¨ p}Z¡ð B=Z³ÛQ{o+ h}p+¨ @ð @=Z|m{¨. 
 

 
 

C ze_{N{= ù̈ b{ Ûp}~td{b¢ T{b{p{=\¢. Ûze_¶ÚN{=Q} çp{m¢ p}N{Ú= T{b{p{=\¢: “ M a x w e ll’s  e q u a t io n s  

t o d a y  u n d e r p in  a ll m o d e r n  in f o r m a t io n  a n d  c o m m u n ic a t io n  t e c h n o lo g ie s .”   @=Z· 
Ac{¨ðN{ Bd+zgm¶Ùzrd+ p{¨m¢l{¨¨ N{p{¨©ÚðN¶zrd+ Z³N}ÔnìnN{¨ ze¦d}b¢ p{¨|ÚN²âßo+â CN¶ßzrÞd{¨.  

b¥ððiËZ¡ T{ªÐ t p{¨|ÚN²âßo+â CN¶ßzrÞd{¨ @î Q¼zeÕ CN¶ßzrÞd{¨ @ð “~gëN+â p{m{Ío+" T{b{¨p{m{¨n¨ 
H=b{¨N{¨ Hd{¨ÔN{¨d}Ôm¾, Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â H=_{ p{¨¨OÚ¹p²¨d{ ztÈiËN¾, W·p+¨â ÞN{m+Á p{¨|ÚN²âßo+ 
H=_{ Q¼zeÕp}\¾, p{¨d{p{̈ =_} p{¨|ÚN²âßo+Q}m¢ zeÞZ H=_{ N{¬_{ÊV_{ D=\{p{n~td{ p}w{ä¹p²¨ Dd}Ôp²© 

_²n¨Ðu½=b¢ ! “Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â @=Z· Iø¨Z¡” @d¶ ze¬q{ÔN{¨ ztp{¨|c}d{= T²zeÕ\{p¶¨ N}N{¨=\}, 
p{¨d{ ìø_}no¾ Ho²ËÜN¾p{¨|ÚQ²ÔZ¡N+â H=_{ p{¨¨OÚp²© T{b{¨p{m{¨nN{¨ zt=_{¬Ð~eQ} @Óm{p{¨l¶¨ÚZÞZ¨ C 
AËm¢N¢o+ b}ßm}  _²öl{ z̈em}Æd{ð AúÐztª p{¨¨Q¢=T{¨ T{¨d}Ôd{¨. d{p{¨Ð t! 
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