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v^w~w ilQp~s vWm 
 

 
aw`w~w~vQk nmQn~ h#[Qn~@vn sAK&` g#n ap @mwrm| qErt kw`krn~@n~ e~ sAK&` h` w`w~w~vQk y#yQ 
h#[Qn~@vn sAK&` awr InQy` w`w~w~vQkw~vy sm|bn~{@yn~ gw~kl @vnsk~ n#wQ bv @pn~vWm s[h` y. 
wrl gwQk@yhQ (Fluid Dynamics) q vQq&Ew~cEm|bk pYv`q@yhQ (Theory of Electromagnetism) q 
sAkQr~N sAK&` @y`q`g#@nn bv apQ klQn~ s[hn~ @k@LmE. q~vQm`n avs~}`vn~hQ qW a#w#m| g#tUvl vQxvy 
(potential), bl @r~K` (lines of force), an`kSl @r~K` (stream lines) a`qQy @svWm s[h` sAkQWr~N 
sAK&` @y`q`g#@nnE l#@byQ. aw`w~w~vQk sAK&` oy kQyn wrm|m aw`w~w~vQk nm| InQy` w`w~w~vQk 
@l`~k@yhQ e~ @y`q`g#@nn~@n~ @k@s~ q? 
 
aw`w~w~vQk sAK&` @mn~ m w`w~w~vQk sAK&` q mQnQs`@g~ nQr~m`n @ls gw~vQt @mhQ pYX~nyk~ n#wQ bv @pnW 
yyQ. m#nW@m| qW pmNk~ w`w~w~vQk sAK&`vl upkOlkyk~ vR {n sAK&` pY@y`~jnvw~ @vyQ. @mhQ qW apt 
v#qgw~vn~@n~ w`w~w~vQk sAK&`vk~ smg pmNk~ @n`v aw`w~w~vQk sAK&`vk~ smg vEv q {n sAK&`vk~ 
sm|bn~{kQrWmt h#kQbv y. aw`w~w~vQk sAK&`vk @h`~ sAkQr~N sAK&`vk @h`~ vQX`lw~vy (magnitude) 
ynE@vn~ ar~}q#k~@vn r`XQyk~ @vyQ.  sAkQr~N sAK&`v z  nm| ehQ vQX`lw~vy ⎜ z ⎜ @ls q#k~@vyQ.  
       2          2 

z=x+iy nm|  ⎜ z ⎜ = √( x   + y  ) @vyQ. ⎜ z ⎜ {n sAK&`vk~  bv p#h#qQlQ @vyQ. e@mn~m sAK&`vk~ 
aw`w~w~vQk sAK&`vkQn~ gONkL vQt ym| xYmNykQn~ e~ gONQw@yhQ pYwQPly  nQr#pny kLh#kQ bv q apQ 
qEtE@vmE. e~ xYmNy q ym| a`k`ryk m#nWmk~ @vyQ. ym| {n sAK&`vkQn~ m#@nn @k`~Nyk~ os~@s~ xYmNy 
sQqE@vyQ. sAkWr~N sAK&`vk~  r (cos θ + i sin θ ) a`k`r@yn~ q lQvQyh#kQ bv apQ qnQmE. @mhQ r ynE {n 
sAK&`vk~ vn awr eyQn~ qQk~kQrWmk~ @h ~̀ sA@k ~̀cnyk~ @h`~ nQr$pny @vyQ. θ ynE  @k`~Nyk~ @vyQ. ey 
sm|mwy anEv s^N @h ~̀ {n @h`~ vQy h#kQ y. s^N avs~}`@v| qW vEv q eyQn~ m#@nn~@n~ @k`~NykQ. 
uq`hrNyk~ @ls gw@h`w~  - л/2 yn~@nn~ sm|mw a]yk sQt q]QN`vr~wv л/2 @k`~NykQn~ sQQqEvn 
xYmNyk~ q#k~@vyQ.  r (cos θ + i sin θ ) hQ θ, XSn& vRvQt w`w~w~vQk sAK&`vk~ q, л/2 vRvQt aw`w~w~vQk 
sAK&`vk~ q l#@byQ.   
 
m#nW@m| qW pY@y`~jnvw~vnE@y~ {n sAK&` vEv q sAkQr~N sAK&`vlQn~ q nQr$pnyvn ym| @x_wQk ww~w~vyk~ 
@vyQ. @mhQ qW @x_wQk ww~w~vy yn~nt anvX& an~qmQn~ @x_wQk ww~w~vyk~ a`@r`~pNy @n`kQrWmt 
vgbl`gw yEwO y. @x_wQk ww~w~vy yn~n q a@p~ nQr~m`nyk~ pmNk~ vn bv amEwO@vn~ kQcyEwO @n` @vyQ. 
wrlyk~, wrlyk~ vn~@n~ apt y. epmNk~ @n`v wrly gl`yn bv qn~@n~ q ap y. a#Lk @q`Lk pQhQnn 
m`UvkO a#@LhQ @h ~̀ @q`@LhQ @h`~ gl`y$mk~ pQLQb[ kOmk~ kQyn~@n~q#yQ apQ @n` qnQmE.  
 
e~ @k@s~ vEvw~ gl~pryk~ vt` gl`yn qQy phrk an`kSl @r~K` @svWmt sAkWr~N sAK&` @y`q`gw h#kQ y. 
gl~pr@y~ h#dy kOmk~ vEvw~ sEqEsE sAkQr~N prQN`mn @y`q`g#nW@mn~ e~ srl h#dyk~ a#wQ gl~pryk~ bvt 
pw~kQrW@m| h#kQy`v q ehQ qW @y`q`gnE l#@byQ. sAkWr~N sAK&` sm|bn~{@yn~ gw~vQt @m| prQN`mn iw` 
v#qgw~ k`r~yyk~ itEkryQ. ek~wr` a`k`rykQn~ gw~kl prQN`mnykQn~ kQy#@vn~@n~ ek~ ek~ nQrW]ky`t 
@l`~ky @p@nn~@n~ @k@s~ q yn~n y. 
 
n#vw n#vww~ av{`rNy kLyEwO kr#N nm|  ek~ ek~ nQrW]ky`t @l`~ky @p@nn a`k`ry ynE@vn~ 
aqhs~ @k@rnE@y~ nQrW]ky`@gn~ @w`rv pvwQn @l`~kyk~ e~ e~ nQrW]ky`t @p@nn a`k`ry @n`v e~ e~ 
nQrW]ky`t wm` vQsQn~ nQr~m`ny @k@rn @l`~kyk~ @p@nn a`k`ry y. @l`~ky nQr~m`ny @k@rnE@y~ q e~ 
nQrW]Ny @k@rnE@y~ q nQrW]ky` vQsQn~ y. nQrW]ky`t @p@nn~@n~ wmn~ vQsQn~ nQr~m`nykrnE l#bR 
@l ~̀kyk~ mQs wmn~@gn~ s~v`yw~w v @vnm pvwQn @l`~kyk~ @n` @vyQ.  
 



www.kalaya.org 

© Prof. Nalin De Silva 
 

 

apQ a`gn~d| r$ sthn~ @qkk~ slkmE. ek~ a`gn~d| r$sthnk nQr#pny vn sAkQr~N sAK&` z mgQn~ q 
a@nk~ a`gn~d| r$ sth@nhQ nQr$pny vn sAkQr~N sAK&` Z mgQn~ q qk~vmE. pLmE r$ sth@nhQ KN~d`] 
x h` y @ls q @qv#nQ r$ sth@nhQ KN~d`]  X h` Y @ls q gnQmE. q#n~ Z =  z + 1/z smWkrN@yn~ 
l#@bn prQN`mny slkn~n. e~ prQN`mn@yn~ sQqEvn~@n~ pLmE r$sth@nhQ z mgQn~ nQr$pNy@k@rn 
l]&y  @qv#nQ r$ sth@nhQ Z mgQn~ nQr#pNy@k@rn l]&y mwt anEr$pNyvWm y.  
 
@my wvw~ p#h#qQlQkrg#nWm s[h` z = r (cos θ + i sin θ ) h` Z = R (cos Θ+ sin Θ) @ls  lQymE.  
evQt  ihw s[hn~ prQN`mny R (cos Θ+ sin Θ) = r (cos θ + i sin θ )  + 1/ [r (cos θ + i sin θ )] 
a`k`r@yn~ lQvQy h#kQ y. e@hw~ sAkWr~N sAK&`vn~hQ gON anEv 1/ [r (cos θ + i sin θ )] ynE           
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(cos θ - i sin θ ) /r  @vyQ. eyt @h~wOv (cos θ + i sin θ ) (cos θ - i sin θ ) = cos θ + sin θ = 1 
vWm y. evQt R (cos Θ+ sin Θ) = r (cos θ + i sin θ ) + (cos θ - i sin θ ) /r @vyQ. q#n~ smWkrN@yhQ 
@qp#w~@w~ a#w~@w~ sAkQr~N sAK&` @qkk~ b#vQn~ e~ sAK&` ekQ@nkt sm`nvWm s[h`  smWkrN@yhQ 
ek~p#w~wk w`w~w~vQk @k`ts ehQ a@nk~ p#w~@whQ w`w~w~vQk @k`ts smg q, smWkrN@yhQ ek~ p#w~wk 
aw`w~w~vQk @k`ts ehQ  a@nk~ p#w~@whQ aw`w~w~vQk @k`ts smg q sm`n vQy yEwO y.  
 
e@s~ w`w~w~vQk @k`ts~ h` aw`w~w~vQk @k`ts~    sm`nkQrW@mn~ l#@bn~@n~ phw q#k~@vn  smWkrN @qk y. 
R cos Θ =  (r + 1/r) cos θ  , . R sin Θ =  (r - 1/r) sinθ . ym| KN~d`] pq~{wQyk~ anEbq~{@yn~ 
sAkQr~N sAK&`vk w`w~w~vQk @k`tsQn~, e~ sAkQr~N sAK&`v mgQn~ nQr$pNy@k@rn l]&@yhQ x 
KN`d`Aky q, aw`w~w~vQk @k`tsQn~ y KN~d`Aky q  l#@byQ.  eb#vQn~  Z = X  +  iY  @ls g#nW@mn~  
ihw s[hn~ smWkrN @qk X =  (r + 1/r) cos θ h` Y =  (r - 1/r) sinθ  @ls lQvQy h#kQ y.  
 
@m| smWkrN os~@s~ apt z r$p sth@nhQ sQt Z r$p sthnt prQN`mny vW@m| qW e~ e~ vkY prQN`mny 
vn~@n~ @k@s~q#yQ q#ngw h#kQ y. uq`hrNyk~ @ls z r$p sth@nhQ v^w~wyk~ prQN`mn@yn~ Z r$p 
sth@nhQ l#@bn~@n~  kQnm| vkYyk~q#yQ @s`y` blmE. z r$p sth@nhQ v^w~wyk~ s[h` r nQywyk~ @vyQ. 
enm| r = k   @vyQ. r = k  ihw  s[hn~  smWkrNvl  a`@q~XkQrW@mn~ apt X =  (k + 1/k) cos θ   h` 
Y =  (k - 1/k) sinθ  l#@byQ. apt e~ pYk`Xn X/ (k + 1/k) = cos θ  h` Y / (k - 1/k) = sinθ  @ls q 
lQvQy h#kQ y. k nQywyk~ b#vQn~  k + 1/k = a  h`  k - 1/k = b  @ls lQvW@mn~  apt  X / a = cos θ   h` 
Y / b = sinθ yn pYk`Xn l#@byQ. @mhQ a  h`  b nQyw @vyQ. e@s~ nm|  apt l#bW a#w~@w~ a  h`  b nQyw vR  
       2               2 

(X/a) + (Y/b) = 1 yn smWkrNy y. @m| smWkrN@yn~ apt l#@bn~@n~ ilQp~sykQ.  
 
@myQn~ kQy#@vn~@n~ v^w~wyk~ z r$p sth@nhQ sQt Z r$p sthnt prQN`mny vW@m| qW ilQp~syk~ bvt 
anEr$pNy vn bv y. ek~ nQrW]kykOt v^w~wyk~ @ls @p@nn~nk~ wvw~ nQrW]kykOt ilQp~syk~ @ls 
@p@nyQ. n#vww~ kQvyEw~@w~ e~ e~ nQrW]kykt ymk~ v^w~wyk~ h` ilQp~syk~ @ls @p@nn bv @n`v e~ e~ 
nQrW]ky` v^w~wyk~ h` ilQp~syk~ nQr~m`ny krgn~n` bv y. sAkWr~N sAK&` @n`m#wQv vEv q ev#nQ 
prQN`mn lb`gw h#kQ vEvw~ e@ls ek~ wlyk~ wvw~ wlykt, wl ar~{ykt  a`qW vX@yn~ phsE@vn~ 
prQN`mny @k@rn~@n~ a`gn~d| r$p sthn~ @y`q`g#nW@m| qW y. @x_wWy nQr$pNvl qW sAkQr~N sAK&`vk 
aw`w~w~vQk @k`ts yn~n w`w~w~vQk y#yQ kQyn @k`tst vd` w`w~w~vQk vn~@n~vw~ aw`w~w~vQk vn~@n~vw~ 
n#wQ bv @myQn~ q p#h#qQlQ @vyQ.  
 
q#n~ apt wvw~ pYX~nyk~ a#sWmt h#kQ@vyQ. ayQn~s~tyQn~ vQq~vw` vQsQn~ avEr#qE sQyykt @pr iqQrQpw~krn 
lq vQ@X~; s`@p~]w` pYv`q@yhQ q @mv#nQ q$ nQwr hmE@vyQ. ek~ nQrW]kykO@g~ v^w~wyk~ e~ nQrW]ky`t 
s`@p~]v ym| pY@v|gykQn~ clnyvn @vnw~ nQrW]kykO@g~ ilQp~syk~ vQy h#kQ y. vQ@X~; s`@p~]w` 
pYv`q@yhQ sAkQr~N sAK&` @y`q`gw h#kQ q? @y`q`g#@nn~@n~ q? 



www.kalaya.org 

© Prof. Nalin De Silva 
 

 

 
vQ@X~; s`@p~]w` pYv`q@yhQ ym| nQrW]ykOt s`@p~]v @vnw~ nQrW]kykO v nm| e~k`k`r pY@v|g@yn~ 
clnyvn~@n~ y#yQ sQwmE. @m| nQrW]kyn~ @q@qn` ekQ@nk` psEkr yn ]N@yhQ qW @q@qn` pQhQtQ l]&y 
@q@qn`@g~ m mRl l]& @ls @q@qn`m k`ly m#nW@m| qW q e~ ]Ny XSn& @ls q gn~@n~ y#yQ sQwmE. 
nQrW]kyn~ @q@qn` ekQ@nk`t s`@p~]v  clny vn qQX`v sEqEsE prQqQ ekQ@nk`@g~ x a]@y~ axQqQX`vk~  
@ls q gw~@w~ y#yQ sQwmE. q#n~ ek~ nQrW]kykOt s`@p~]v ym|kQsQ sQq~{Qyk KN~d`Ak x h` t @ls q, a@nk~ 
nQrW]ky`t s`@p~]v e~ sQq~{Q@yhQ KN~d`Ak X h` T @ls q gw~@w~y#yQ sQwmE. evQt vQ@X~; s`@p~]w`  
                   2      2   2          2      2     2 

pYv`qyt anEv x – c  t  =  X – c  T   @vyQ.  @vnw~ vcnvlQn~ kQyn~@n~  nm| kQnm|  nQrW]kykO gw~w  q, 
   2       2   2 

x  - c  t     yn~n avQclkyk~ (invariant) @vyQ. @m| avQclky iw` v#qgw~ vRvk~ @vyQ.  
 
yEk~lWdWy j&`mQwQ@yhQ q @mv#nQ avQclkyk~ l#@byQ. kQnm| nQrW]kykO gw~w q l]& @qkk~ awr qEr ehQ qW 
avQclkyk~ @vyQ. e~ l]& @q@kn~ ekk~ nQrW]kyn~@g~ KN~d`] pq~{wQvl mRly @ls gw~kl l]& awr  
                                                                       2          2 
qE@rhQ vr~gy a@nk~ l]&@yhQ ( x, y) KN~d`Ak a#sE@rn~ x  +  y   @ls lQvQy h#kQ y. nQrW]kyn~@g~ @p`qE 
mRl@yhQ KN~d`Ak (0, 0) bv amwk @n`kL yEwO y. @m| pYk`Xy vQvQ{ nQrW]kyn~ sm|bn~{@yn~ avQclkyk~ 
@vyQ. @my @@pwgrs~ pY@m|y@yn~ l#@bn avQclkyk~ @vyQ. @@pwgrs~ pY@m|yy os~@s~ l#@bn avQclky h` 
vQ@X~; s`@p~]w` pYv`q@yn~ l#@bn avQclky awr sm`nkmk~ @mn~ m asm`nkmk~ q @vyQ. @@pwgrs~ 
pY@m|y@y~ avQclk@yhQ qk~nt l#@bn {n lkON @vnEvt vQ@X~; s`@p~]w` pYv`q@yn~ l#@bn avQclk@yhQ 
a#w~@w~ s^N lkONkQ. ey {n bvt pw~krgw h#kQ @vyQ q?  
 
mh`c`r~y nlQn~ q sQl~v` 
   
 
 
 
 
 


