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w`w~w~vQk@y~ aw`w~w~vQky 
 

 
k~@v`n~tm| @x_wQk vQq&`v sh s`@p~]w`v`qy ekwOkQrWmt bthQr @x_wQk vQq&`Zyn~ @b`@h`~ klk sQt 
uw~s`hkrN nmEw~ e~ krgw @n`h#kQ vW a#w. avEr#qE h#w~w$phk pmN k`lyk~ bthQr phLvR iw`mw~ 
bEq~{Qmw~ pQrQskt e~ krgw @n`h#kQ vR@y~ a#yQ q yn~n m pYX~nyk~ @vyQ. wn~wO pYv`qy  (String Theory) 
os~@s~ e~ krgw h#kQy#yQ a#w#mEn~ sQwn nmEw~ mEUmhw~ sRwYgw kQrW@mhQ m vQX`l g#tUvk~ a#wQ bv 
p#h#qQlQ y. smhrvQt k~@v`n~tm| @x_wQk vQq&`v h` s`@p~]w`v`qy @kqQnkvw~ ekwOkQrWmt @n`h#kQ vWmt 
q id a#w.   
 
s`@p~]w`v`q@yhQ k`ly h` avk`X KN~d`Ak awr smmQwQkyk~ g#n kQy#@vn~@n~ y#yQ klQn~ s[hn~@krW 
a#w. e@hw~ k`ly h` avk`X KN~d`Ak awr prQpRr~N smmQwQkyk~ @n`m#wQ bv q s[hn~@krW a#w. sQq~{Q 
@qkk~ awr avk`X - k`l pY`n~wry (space – time interval) lQvW@m| qW k`l@yhQ vr~g@yhQ sAgONky {n 
nm| avk`X KN~d`Akvl vr~gyn~@g~ sAgONk s^N @ls g#@nyQ. p#h#qQlQv m ehQ smmQwQyk~ n#w. ehQ 
smmQwQyk~ a#wQkQrWmt nm| k`ly √-1 n~ gONkL yEwOv a#w. √-1 n~ gONkQrWm ynE aw`w~w~vQk (imaginary) 
sAK&`vkQn~ gONkQrWmk~ @vyQ. √-1, i akO@rn~ sA@k~wvw~ @k@ryQ.  
 
@b`@h`~@qn`t pYX~nyk~ vnE a#w~@w~ aw`w~w~vQk sAK&`vkQn~ gONkQrW@mn~ @x_wWy v#qgw~kmk~ a#wQ r`XQ 
lb`gn~@n~ @k@s~ q yn~n y. e@hw~ bthQr @x_wQk vQq&`@vhQ e@s~ aw`w~w~vQk n#w~nm| sAkWrN sAK&` 
@y`q`gn~n` w#n~ @b`@h`~myk~ @vyQ. k~@v`n~tm| @x_wQkvQq&`v, vQq&Ew~cEm|bk pYv`qy (Electromagnetic 
Theory), wrl gwQky (Fluid Dynamics) @m| sm|bn~{@yn~ k#pW @p@nn @]wY @vyQ. aw`w~w~vQk 
sAK&`vlt aw`w~w~vQk y#yQ kWv q e~v`hQ @x_wQk v#qgw~kmk~ n#wQv` @n` @vyQ.  
 
s`m`n& w`w~w~vQk y#yQ kQyn sAK&`vkQn~ wvw~ sAK&`vk~ gONkL@h`w~ apt ym| qQk~kQrWmk~ l#@byQ. 
uq`hrNyk~ @ls 7, 8n~ gONkL@h`w~ 56k~ @hvw~ 7 @mn~ 8 gONyk~ l#@byQ. wlyk pQhQtQ x a]y h` y 
a]y gnQmE. e~ a] @Cqnyvn mRly O y#yQ q sQwmE.O sQt x a]y qQ@g~ e~kk 7kQn~ a#wQ l]&y P y#yQ 
sQwmE. O sQt x a]y qQ@g~ e~kk 56kQn~ a#wQ l]&y Q y#yQ q sQwmE. q#n~ Q l]&y P l]&y @mn~ O 
sQt 8gONyk~ a$wQn~ a#w#yQ s#lkQy h#kQ y. @vnw~ ayErkQn~ kQyn~@n~ nm| P l]&@yn~ 7q Q l]&@yn~ 56 
q nQr$pNyvn~@n~ y#yQ sQwQy h#kQ y. @bqW@mn~ l#@bn sAK&` q sEqEsE l]&vlQn~ nQr$pNyvn~@n~ y#yQ 
gwh#kQ y. 
 
w`w~w~vQk sAK&`vk~ aw`w~w~vQk sAK&`vkQn~ gONkL vQt l#@bn sAK&`v ym|kQsQ l]&ykQn~ nQr$pNy 
kLh#kQ @vyQ q? 7, i sAK&`@vn~ gONkL@h`w~ l#@bn sAK&`v 7i @vyQ. @m| sAK&`v p#h#qQlQv m x 
a]@yhQ pQhQtQ l]&ykQn~ nQr$pNy @n`kLh#kQ @vyQ. e@hw~ in~ kQy#@vn~@n~ 7i sAK&`v nQr$pNykrn 
l]&yk~ @n`m#wQ bv @n` @vyQ. 7i sAK&`v nQr$pNykrn R l]&yk~ @vyQ. e@hw~ R pQhQtQn~@n~ x 
a]@yhQ @n`v y a]@yhQ y. @vnw~ ayErkQn~ kQyn~@n~ nm| OP @r~K` KN~dy s^jE @k`~NykQn~ v`m`vr~wv 
xYmNykQrW@mn~ apt OR lb`gw h#kQ y. 7i sAK&`v n#vww~ i sAK&`@vn~ gONkL@h`w~ -7 l#@byQ. e~ 
sAK&`v nQr$pNy@k@rn l]&y OR @r~K` KN~dy s^jE @k`~NykQn~ v`m`vr~wv xYmNykQrW@mn~ l#@byQ.  
 
w`w~w~vQk sAK&`vkQn~ gONkQrW@mn~ qQk~kQrWmk~ (@h`~ sA@k`~cnyk~) l#@bn~n`k~ @mn~ aw`w~w~vQk sAK&`vkQn~ 
gONkQrW@mn~ v`m`vr~w xYmNyk~ l#@bn~@n~ y#yQ apt ihw s[hn~ q#yQn~ kQy#@vn~n qL vX@yn~ pYk`XkL 
h#kQ y. aw`w~w~vQk sAK&`vkQn~ @bqEv@h`w~ q]QN`vr~w xYmNyk~ l#@byQ. sAkQr~N sAK&`vkQn~ 
gONkQrW@mn~ qQk~kQrWmk~ @mn~m xYmNyk~ q l#@byQ. @m| kr#NE sAkQr~N sAK&` h` a`r~gn~d| r$sthn g#n 
qn~n` ayt aUw~ kr#NE @n` @vyQ. @myQn~ @pnW yn~@n~ aw`w~w~vQk y#yQ h#[Qn~@vn sAK&`vlt q ym|kQsQ 
w`w~w~vQk j&`mQwQk (@x_wQk) pqnmk~ a#wQ bv y!   
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@my wrmk q`r~XnQk g#tUvk~ mwOkryQ. aw`w~w~vQk sAK&`vlt aw`w~w~vQk y#yQ kWm nQv#rqQ q? 
w`w~w~vQk h` aw`w~w~vQk awr @vns kOmk~ q? w`w~w~vQk sAK&`vlt iAgQrQsQ@yn~ kQyn~@n~ rQyl~ (real) 
kQy` y. rQyl~ yn~@nhQ y}`r~}y, mQnQs`@gn~ @w`rv pvwQn~@n~ y a`qW ar~} @vyQ. aw`w~w~vQk yn~n 
iAgQrQsQ@yn~ im$jQnrQ (imaginary) @vyQ. ehQ sQ@wn~ mv`gn~n` yn ar#w @vyQ. ev#nQ sAK&` y}`r~}yk~ 
@ls n#wQbvw~, e@hw~ e~ sQ@whQ nQr~m`Ny krgw h#kQbvw~ in~ aqhs~ @vyQ. @m| bthQryn~ sQwn a`k`ry 
@vyQ. e@hw~ sQAhl @b_q~{yn~ e@ls m sQwQy yEwO q?  
 
bthQryn~ w`w~w~vQk h` aw`w~w~vQk sAK&` awr q`r~XnQk vX@yn~ @vnsk~ a#wQkrgw~w q sQAhl 
@b_q~{yn~ e@s~ kQrWm avX& @n` @vyQ. w`w~w~vQk ynE@vn~ @vnsk~ kQrWmt wrm| gONyk~ w`w~w~vQk 
sAK&`vl @n`m#w. aw`w~w~vQk sAK&` @mn~ m w`w~w~vQk sAK&` q mQnQs`@g~ nQr~m`N @vyQ. e~ sQyl~l 
nQr~m`Ny @k@rn~@n~ mn@shQ y. e@hw~ ymkOt @mv#nQ pYX~nyk~ a#sQy h#kQ y. @p`l~ @gdQ wOnk~ y#yQ kWvQt 
apt @p`l~ @gdQ wOnk~ @x_wQkv m lb`gw h#kQ y. apt @p`l~ @gdQ wOn @p@nn~nt a#w. e~ avX& nm| 
s~pr~XkL h#kQ y. @ktQ@yn~ kQv@h`w~ @p`l~ @gdQ wOn in~qYQy @g`~cr @vyQ. e@hw~ @p`l~ @gdQ i ynE kOmk~ 
q? @k`pmN q? ew#n @p`l~ @gdQ kWyk~ @v| q? 
 
@p`l~ @gdQ i ynE @k`pmN q#yQ gNn~ b#lWmt @pr @p`l~ @gdQ s^N wOnk~ (-3) ynE @k`pmN q#yQ @s`y` 
blmE. @p`l~ @gdQ s^N wOnk~ q#kg#nWmt h#kQ q? e~ s~pr~XkQrWmt h#kQ q? e~ @x_wQk vX@yn~ pvwQn~@n~ 
q? @p`l~ @gdQ s^N wOn in~qYQy @g`~cr @n` @vyQ. e@hw~ s^N wOn q w`w~w~vQk sAK&`vk~ @ls s$l@kyQ. 
m` ym|kQsQ pEq~glykOt r#pQyl~ wOn~q`hk~ Ny nm| mt r#pQyl~ s^N wOn~q`hk~ @v| y#yQ kQv h#kQ y. mt q#n~ 
r#pQyl~ wOn~q`hk~ l#bEN@h`w~ e~ mEql~ N@yn~ mQqWmt @y`q`gw h#kQ y. Ny @gvW@mn~ psEv m` swO mEqlk~ 
@n` @vyQ. {n wOn~q`h sh s^N wOn~q`h ekwO vW XSn& l#@byQ. s^N sAK&`vlt ev#nQ ar~}k}nyk~ 
qQyh#kQ @vyQ.  
 
@myQn~ p#h#qQlQvn~@n~ s^N sAK&`vlQn~ in~qYQy @g`~cr ymk~ pYk`X @n`vn nmEw~ e~ q mQnQs`@g~ mn@s~ 
nQr~m`Nyk~ vn nmEw~ eyt @x_wQk ar~}vQvrNyk~ lb`qQy h#kQ bv y. O mRl@yn~ ptn~@gn x a]y qQ@g~ 
qkONt yw~m {n sAK&` nQr$pNykrn l]& l#@byQ nm| e~ a]y qQ@g~ vmt yw~m s^N sAK&` 
nQr$pNykrn l]& l#@byQ.  
 
e@lsm a`gn~d| r$sth@nhQ x a]@y~ pQhQtQ l]& mgQn~ w`w~w~vQk sAK&` nQr$pNy @k@ryQ nm| y 
a]@yhQ pQhQtQ l]& mgQn~ aw`w~w~vQk sAK&` nQr$pNy @k@ryQ. w`w~w~vQk sAK&`vk~ nQr$pNykrn OP 
@r~K` KN~dyk~ s^jE @k`~NykQn~ v`m`vr~wv xYmNykQrW@mn~ aw`w~w~vQk sAK&`vk~ nQr$pNykrn OQ 
@r~K` KN~dy l#@byQ. OQ @r~K` KN~dy v`m`vr~wv wvqErtw~ s^jE @k`~NykQn~ xYmNykQrW@mn~ s^N  
sAK&`vk~ nQr$pNykrn @r~K` KN~dyk~ l#@byQ. @myQn~ p#h#qQLQvQy yEwO kr#Nk~ nm| x a]@y~ {n 
sAK&`vk~ nQr$pNykrn @r~K` KN~dyk~ v`m`vr~wv @h`~ q]QN`vr~wv @h`~ s^jE @k`~N @qkkQn~ 
xYmNykQrW@mn~ s^N sAK&`vk~ nQr$pNykrn @r~K` KN~dyk~ l#@bn bv y. 
 
@r~K` KN~dyk~ s^jE @k`~N @qkkQn~ xYmNykQrW@mn~ mEl~ @r~K` KN~d@yn~ nQr$pNyvn sAK&`@v s^N agy 
nQr$pNy krn @r~K` KN~dyk~ l#@byQ nm| h` mEl~ sAK&`v a`{`r@yn~ in~qYQy @g`~cr vs~wO kQhQpyk~ 
(sAK&`v nQKQlyk~ vR vQt) nQr$pNy @k@ryQ nm| w`w~w~vQk sAK&`vk~ vEv q aUw~ sAK&`v a`{`r@yn~ 
in~qYQy @g`~cr vs~wO nQr$pNy @n`vn bv av{`rNykL yEwO@vyQ. eb#vQn~ aw`w~w~vQk sAK&` a`{`r@yn~ 
pmNk~ in~qYQy @g`~cr vs~wO nQr$pNy @k@rn~@n~ q#yQ a#sWm prs~pr vQ@r ~̀{W @vyQ.  
               
@mhQ qW wvw~ v#qgw~ kr#Nk~ s[hn~kL yEwO@vyQ. w`w~w~vQk sAK&` a`{`r@yn~ in~qYQy @g`~cr vs~wO 
nQr$pNykL h#kQ vEv q w`w~w~vQk sAK&` in~qYQy @g ~̀cr @n` @vyQ. @p`l~ @gdQ wOnk~ apt q#kbl`gw h#kQ 
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vEv q, wOn nm| sAK&`v q#kbl`gw @n` h#kQ y. eyt @h~wOv w`w~w~vQk sAK&` in~qYQy @g`~cr @n` vWm y. 
hwr, ph, hy a`qQy in~qYQy @g`~cr q$ @n` @vyQ. eb#vQn~ w`w~w~vQk sAK&` vEv q in~qYQy @d`~cr @n`vn bv 
vth`gw yEwO @vyQ.          
 
@m| pYX~ny qkQn wvw~ kYmyk~ q @vyQ. x + 1 = 0 smWkrN@yhQ  mRly a#w~@w~ s^N sAK&` kOlk@yhQ y. e~ 
vQs[Em an~ kQsQvk~ @n`v x = -1 yn~n y.  evQt -1 yn sAK&`v ym|kQsQ smWkrNyk vQs[Emk~ @ls pvwQyQ. 
smWkrNyk vQs[Emk~ @ls p#vwWm q ym| a`k`ryk p#v#w~mk~ @vyQ. p#v#w~m ynE in~qYQy @g`~cr p#v#w~mk~ 
pmNk~ vQy yEw~@w~ a#yQ? a@nk~ awt in~qYQy @g`~cr p#v#w~m q mn@s~ nQr~m`nyk~ @vyQ. in~qYQy @g`~cr 
vs~wOvk~ y#yQ kQy#@vn~nk~ nQr~m`ny vn~@n~ mn@shQ sh a@nk~ in~qYQyvl ekwO@vn~ y. @p`l~ @gdQy @p`l~ 
@gdQyk~ vn~@n~ sQAhlyn~t mQs iAgQrQsQn~t @n` @vyQ. iAgQrQsQn~t ey @k`knt| @vyQ. @k`knt| ynE @p`l~ 
@gdQyk~ m @n`vn bv klQn~ s[hn~ @krW a#w. 
                                                                                                                     2 

aw`w~w~vQk y#yQ kQy#@vn sAK&` q ym|kQsQ smWkrNvl vQs[Em| @vyQ. uq`hrNykt i yn sAk&`v x+1 = 0  
smWkrN@yhQ vQs[Emk~ @vyQ. eyt ym| p#v#w~mk~ @vyQ. aw`w~w~vQk sAK&`vkQn~ gONkQrW@mn~ @r~K` KN~d 
xYmNy @vyQ. e@s~ nm| aw`w~w~w~vQk sAK&` aw`w~w~vQk vn~@n~w~ w`w~w~vQk sAK&` w`w~w~vQk vn~@n~w~ 
a#yQ? w`w~w~vQk sAK&` y#yQ kQy#@vn sAK&` smg in~qYQy @g`~cr @p`l~ @gdQ wOnk~ v#nQ q$ sm|bn~{kQrWmt 
h#kQvWm eyt @h~wOv @n`vQy h#kQ y. aw`w~w~vQk sAK&`q ym| a`k`ryk @x_wQk sAsQq~{Q smg sm|bn~{kL 
h#kQ y. e@mn~ m sAK&` @ls gw@h`w~ w`w~w~vQk sAK&`vlt q in~qYQy @g`~cr p#v#w~mk~ n#w. 
 
mh`c`r~y nlQn~ q sQl~v` 
  
 
 
    
     
 


