
www.kalaya.org 

© Prof. Nalin De Silva 

 

 

h`v` ibQb` p#rqvWm  
 
pq~{wQyk~ @k`ts~vlt k#dW@mn~ a#w#mQ avs~}`vl qW s`r~}k pYwQPl lb`gw h#kQ y. nQvQ@t ~̀nWy @x_wQky e~ 
s[h` @h`qm uq`hrNy @vyQ. e@hw~ @k`ts~vlt k#dW@mn~ s$m avs~}`vk qW m e@ls s`r~}k pYwQPl 
aw~kr g#nWmt @n`h#kQ bv k~@v`n~tmQ @x_wQk@yn~ mn`v p#h#qQlQ @vyQ. ehQ qW sms~wy s#lkQl~lt gw yEwO 
y. ayQn~s~tyQn~ a#rQs~@t ~̀tlWy n&`@yhQ p#h#qQlQv h` nQrvEl~v h` e@mn~ m nQv#rqQv wr~k kL q k~@v`n~tmQ 
@x_wQk@yhQ qW ohE nQwrm vrq~q` gw~@w~ sms~wy g#n kl~pn`kQrWmt  asmw~ vR nQs` y. a@nk~ awt 
a#rQs~@t ~̀tlWy n&`@yhQ wr~kkQrW@mhQ vrq~q` gw~w q nWl~ @b ~̀r~ k~@v`n~tmQ @x_wQk@yhQ qW nQv#rqQ nQgmnvlt 
p#mQNQ@y~ ohEt aq`L sms~wy g#n enmQ k~@v`n~tmQ pq~{wQyk~ g#n v#thWmk~ wQbENE b#vQnQ. 
 
apQ pq~{wQy h` @bqWm g#n iw` srl uq`hrNyk~ @ls ibQb`@g~ h` h`v`@g~ kw`v slkmE. wrgy 
a`rmQx@y~ qW ibQb` h`v`t iqQrQ@yn~ B nmQ s~}`nyk psEvyQ. h`v` a#w~@w~ A nmQ s~}`nyk y. h`v` q ibQb` 
q qEvn~@n~  AB srl @r~K`v qQ@g~ y. q#n~ wr~ky a#r@Bn~@n~ h`v`  A  sQt B kr` yn k`l@yhQ qW ibQb` q 
ymQ qErk~ yn bvw~ eb#vQn~ h`v` A  kr` eL@Bn vQt ibQb` B l]&@yn~ sEYU vEvw~ ymQ qErk~ @g`s~ C nmQ 
l]&ykt yn bvw~ s[hn~ krmQnQ. evQt h`v`t ibQb` psE kQrWmt nmQ C nmQ l]&yt y` yEwO m vn bv 
@p@nyQ. e@hw~ pYX~ny vnE@y~ h`v` C nmQ l]&yt yn vQt ibQb` ew#n @n` vWm y. h`v` C nmQ l]&yt 
envQt ibQb e~ k`l@yhQ wvw~ iqQrQyt @g`s~ @vnw~ D l]ykt @g`sQnQ. q#n~ h`v`t ibQb` psEkr y#mt 
nmQ e~  D nmQ l]&yt y` yEwO @vyQ. @my @kLvrk~ n#wQ gmnkQ. eb#vQn~ h`v`t ibQb` psEkr y#mt 

@n`h#kQ y#yQ e~ anEv nQgmny kQrWmt sQqE@vyQ.  
 
@mQ wr~k@yhQ a#wQ vrq kOmk~ q? ey vQyEk~wy pQLQb[ pYX~nyk~ @n` @vQ. h`v` q ibQb` q in~qYQy @g ~̀cr sw~wO 
@vwQ. ovEn~ qEvn (a#vQqQn) a`k`ry q apt q#kgw h#kQ y. a@nk~ awt ey InQy` y}`r~}y pQLQb[ pYX~nyk~ 
q @n` @vQ. ibQb` h` h`v` ynE @qvQyn~ vhn~@s~ mv` a#wQ y}`r~}yk~ y yn~n ivw~ kL q apt h`v` vQsQn~ 
ibQb` psE @n`@k@rn~@n~ y yn vQsAv`qyt (vQr#q~{`x`syt) vQs[Emk~ @n` l#@byQ. @mQ vQsAv`qyt mRlQk 
@h~wOv sms~wy @k`ts~vlt k#dWm y. h`v`@g~ h` ibQb`@g~ sms~w wrgy InQy` vQX~@l~;Nyk~ s[h` apQ 
@k`ts~vlt kdmE. vQ@X~@l~;Ny kQsQm w#nk qW @n`kL yEwO y#yQ @myQn~ gm& @n`vn bv @mhQ qW av{`rNy 
kL yEwO vn~@n~ a#wmEn~ ev#nQ nQgmnvlt p#mQ@Nn b#vQnQ.    
 
@mhQ qW sms~w clQwy @k`ts~ ann~wykt @bq` a#w. ann~wy ynE apt @w~r#mQ g#nWmt phsE sAkl~pyk~ 
@n` @vyQ. bthQr gNQw@yhQ ann~wy ar~} q#k~@vn~@n~ ag@yn~ iw` vQX`l sAK&`vk @n`gn~n` sWm`vk~ 
@ls y. ann~wy ynE@vn~ bthQr gNQw@yhQ sAK&`vk~ @n` m#w. bthQr gNQw@yhQ ymQ vQcl&yk~ ann~wy 
kr` eL@Bn~@n~ y#yQ kQynE l#@byQ. e@hw~ e~ vQcl&y ann~wy nmQ agy gn~@n~ y#yQ @n` kQy#@vyQ. h`v`@g~ 
h` ibQb`@g~ sms~w clQwy @k`ts~ iw` vQX`l sAK&`vkt @bq` e~ sAK&`v ann~wyt eL@Bn avs~}`v 
bthQr hNQw@yhQ s`kvQC` @k@ryQ. 
 
h`v`@g~ h` ibQb`@g~ clQwy @k`ts~ iw` vQX`l sAK&`vkt @bqn apQ e~ e~ @k`ts @gv` y$m s[h` h`v`t 
gwvn k`l an~wry hNny krmE. e~ k`l an~wr iw` vQX`l sAK&`vk~ apt l#@bn bv p#h#qQlQ y. e~ 
sAK&`v ann~wyt eL@Bn bvw~ apQ qnQmE. h`v`t ibQb` psEkr y` @n`h#kQ y#yQ ap upkl~pny krn~@n~ 
sms~w clQwy kOd` @k`ts~ vQX`l sAK&`vkt @bq` a#wQ nQs`w~, e~ sAK&`v ann~wyt eL@Bn nQs`w~, evQt 
h`v`t ibQb` psEkQrWm s[h` ann~w k`lyk~ yn~@n~ y#yQ ap upkl~pny krn nQs`w~ y.  
 
e@hw~ e~ k`l an~wr ekwO kL@h`w~ @k`ts~ sAK&`v ann~wyt eLBEn q, k`l an~wrvl @ek&y 
ann~wyt @n`eL@bn bv apt @pn~v` qQy h#kQ y. k`l an~wr @p`qE anEp`wy ekt adE vR gO@N`w~wr 
@XYNQyk~ s`qn bvw~ @XYNQ@yhQ @ek&y @k`ts~ sAK&`v ann~wyt eLBW@mQ qW prQmQw agyk~ vn bvw~ 
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phsE@vn~ @pn~v` qQy h#kQ y. e@hw~ e@s~ kL h#kQ vn~@n~ @mQ vQ@X~; avs~}`@vhQ qW gO@N`w~wr @XYNQ@y~ 
@ek&y prQmQw sAK&`vk~ vn nQs`w~ y.  
 
pq sAK&`v ann~wyt eL@Bn @XYNQyk @ek&y s$m vQt m prQmQw vn~@n~ @n` @vQ. e~ aprQmQw vn avs~}` 
q @vyQ. eb#vQn~ ev#nQ @XNQyk~ qEtE pmNQn~ ehQ pqvl @ek&y aprQmQw @n`vn~@n~ y#yQ apt upkl~pny 
kLh#kQ @n` @vQ. e~ @k@s~ @vww~ @mhQ qW vQsAv`qyk~ enmQ vQr#q~{`x`syk~ a#wQvn~@n~ ap aq`L @XYNQ@yhQ 
agy ann~wyt eL@Bn~@n~ y#YyQ upkl~pny krn b#vQnQ. @mhQ qW e~ agy ann~wyt @n` eL@ByQ. 
 
@k`ts~vlt @bq` a{&yny kQrW@mQ qW g#tU kQhQpyk~ mwO@vyQ. ekk~ apQ q#ntmw~ s`kcQC` kr a#w~@wmE. e~ 
k`l an~wrvl @h ~̀ @vnw~ vQcl&yk agyn~@g~ ekwOv ann~wyt eL@Bn~@n~ y#yQ upkl~pny kQrWm y. 
wvw~ g#tYUvk~ nmQ e~ e~ @k`ts~ awr a#wQ an~wr~ smQbn~{y ap vQsQn~ @n`slk` hrQnE l#bWm y. XrWry 
@k`ts~vlt kd` e~ e~ @k`tst @vn m @vqkmQ krn bthQr @@vq& vQq&`@vhQ @mQ pYX~ny mwO@vyQ. ek~ 
@k`tskt @vqkmQ krn vQt a@nk~ @k`tsk a`b`{y v#dQvWmt id a#w. vQ@X~;@yn~ m a{Qsw~k`r 
e~kkvlt @g@nn @r`~gWn~t pYwQk`r kQrW@mQ qW e~ e~ ek~ @k`ts n#w@h`w~ avyvy a@nk~ avyvvlt 
pYwQk`r kQrW@mQ qW @k@s~ @vns~vn~@n~ q#yQ q#n@gn pYwQk`r kQrW@mQ kYmyk~ aq bthQr @@vq& vQq&`vt n#w.    
 
wv q sms~w@yhQ an~wr~gwy mEUmnQn~ m @k`ts~vl an~wr~gwvl ekwOvk~ @n` @vQ. pq~{wQyk @k`ts~ 
awr a#wQ an~wr~ smQbn~{ @h~wO@vn~ sms~wy ynE @k`ts~vl ekwOvt vd` v#dQ ymk~ @vyQ. enmQ @k`ts~ 
pmNk~ a{&yny kQrW@mn~ e~ amwr @qy, gONy  q#ng#nWmt apt avk`Xyk~ @n` l#@byQ. jly aNEvk~ 
ynR kOmk~ q jl@yhQ gON kv@r~ q yn`qQy ok~sQjn~ h` hyQdYjn~ aNEvl @h ~̀ v`yEvl @h ~̀ gON h#q$rW@mn~ qw 
h#kQ @n` @vyQ. @vnw~ ayErkQn~ kQyn~@n~ nmQ jly aNEvk @h ~̀ jl@yhQ @h ~̀ gON ok~sQjn~ h` hyQdRjn~ 
aNEvl @h ~̀ v`yRvl @h ~̀ gON@yn~ a@p`~hny kL h#kQ @n` @vQ.  
 
bthQr gNQw@yhQ gr~dQl~ pY@mQy@yn~ kQy#@vn~@n~ q ev#n~nkQ. aAk gNQw@yhQ gON adAgO gNQw pq~{wQyk 
s~vsQq~{QvlQn~ a@p`~hny kL @n`h#kQ e@hw~ gNQwmy vX@yn~ sw& vR pYk`Xn wQbQy h#kQ bv e~ pY@mQy@yn~ 
kQy#@vyQ. e@hw~ kQsQvkO gr~dQl~ pY@mQyy @y`q` klQn~ jly ok~sQjn~ h` hyQdYjn~ g#n kW @q~ a@p ~̀hny kQrWmt 
uw~s`h @n`gw yEwO y. gr~dQl~ pY@mQyy ehQ qW @y`q`gw h#kQ q#yQ apQ @n` qnQmR. 
 
sQyU sAkl~p a@p~ nQr~m`N @vyQ. pY@mQyyn~ q e@s~ m y. e~ e~ sAkl~p, pYv`q nQr~m`Ny @k@rn~@n~ sWmQw 
pr`syk @y`q` g#nWmt y. e~ pr`s@yn~ b`hQr v sAkl~pyk~ pYv`qyk~ @h`~ @vnw~ ymk~ @h ~̀ @yq` g#@nn~@n~ 
nmQ pLmEv sAkl~pyt @h ~̀ pYv`qyt @h ~̀ anEr$p v pr`sy pLl~ kL h#kQ q#yQ q#ngw yEwO y. e@s~ 
@n`m#wQv ivk~ bvk~ @n`m#wQv sAkl~p. pYv`q @y`q` g#nW@mn~ v#rqQ nQgmnvlt eLBW@mQ h#kQy`v @vyQ. 
nQvQtn~@g~ wOn~v#nQ nQymy @y`q` g#nW@mN~ kr~my h` kr~m vQp`ky @pn~nEmQ kQrWm aq`L pr`s@yn~ b`hQr v 
sAkl~p h` nQym @y`q` g#nWmkQ.   
 
bthQr gNQw@yhQ sWm`v pQLQb[ sAkl~py pYX~nyk~ vn~@n~ ey @x_wQk vQq&`@vQ @h`~ @vnw~ vQq&`vk @h ~̀ 
bthQr gNQw@yhQ m @vnw~ @]wYyk @h ~̀ @yqWmt y$@mQ qW y. bthQr gNQw@yhQ sWm`v ar~} q#k~@vn~@n~ ymQ 
vQcl&yk~ ymQ agyk~ kr` eL@Bn vQt aq`L XYQw@yhQ agy kOmn agyk~ kr` eL@Bn~@n~ q a`qW vX@ynQ. x 

vQcl&y qkO@Nn~ @mn~ m v@mn~ q a kr` eLBW@mQ qW  f(x) XYQwy l kr` eL@bn~@n~ nmQ x vQcl&y  a kr` 
eLBW@mQ qW  f(x) XYQw@yhQ sWm`v l y#yQ kQynE l#@byQ. bthQr gNQwyt @my ar~} q#k~vWmkQ. ar~} q#k~vWmk~ 
@ls ehQ g#tUvk~ q n#w. @mQ ar~} q#k~vWm up@y ~̀gW kr@gn f(x) XYQwyk avkl sAgONky q ar~} 
q#k~@vyQ. x=a hQ qW e~ ar~} q#k~@vn~@n~ x vQcl&y a sQt  a+δa qk~v`  v#dQvW@mhQ qW   f(x) h` x hQ 
vr~{nyn~hQ anEp`wy, enmQ f(x+δx) - f(x) h` δx hQ anEp`wy a hQ qW  δx XSn&y kr` eLBW@mhQ qW eL@Bn 
agy, enmQ e~ anEp`w@yhQ sWm`v, @ls y. x vQcl&y  a kr` eLBW@mhQ qW f(x) XYQw@yhQ avkl sAgONky 
@ls pmNk~ g#nW@mhQ qW @mQ ar~} q#k~vW@mhQ wrmk g#tUvk~ a#w. @mhQ δa XSn&y kr`  eL@BnE mQs δa 
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XSn&y vn bvk~ @n` kQy#@vn bv av{`rNy kL yEwO y. @mhQ qW q wvw~ kQvyEw~wk~ @vyQ. avkl 
sAgONky p#vwWmt nmQ qkO@Nn~ @mn~ m v@mn~ q  x vQcl&y  a kr` eLBW@mhQ qW aq`L anEp`wy eL@Bn 
sWm` sm`n vQy yEwO y. e~ sWm` asm`n vn~@n~ nmQ @h ~̀ sWm` @n`pvwQn~@n~ nmQ @h ~̀ x = a qW XYQw@yhQ avkl 

sAgONky ar~} @n` q#k~@vyQ.   
 
pYX~ny wvw~ ugY vn~@n~ bthQr gNQw@yhQ m vkRvlt a[Qn s~pr~Xk g#n kw` kQrW@mhQ qW y. y = f(x) 

yn~@nhQ vkYy gnQmE. apQ XYQwy sAwwQk y#yQ q x = a hQ qW XYQwy ar~} q#k~@vn~@n~ y#yQ q gnQmE. q#n~ apt x 

= a hQ qW vkYyt a[Qn s~pr~Xky q#ng#nWmt avX& @vyQ. ey q ihw kW sWm`@vn~ l#@bn~@n~ y#yQ apt ar~} 
q#k~vQy h#kQ y. ap @mhQ qW kQyn~@n~ aq`L s~pr~Xk@yhQ anEkYYmNy x = a hQ qW XYQw@yhQ avkl sAgONkyt 

sm`n bv y.  
 
e@hw~ @mhQ pYX~nyk~ @vyQ.  x = a hQ qW XYQw@yhQ avkl sAgONky ynE ekkQ. XYQw@yn~ nQr$pNy vn vkYyt 
x = a hQ qW s~pr~Xkyk~ a#[Wm ynE wvw~ ekkQ. ap ehQ qW x = a hQ qW vkYyt s~pr~Xkyk~ a#[Qy yEwO y.  x = 

a hQ qW XYQw@yhQ avkl sAgONky ihw s[hn~ ayErQn~ ar~} q#k~vEv q ap ey q#nt pQLQgw~w q s~pr~Xk 
smQbn~{@yn~ g#tUv vQq&m`n v q#k~@vyQ. ap  nQX~cQwv m x = a hQ qW vkYyt s~pr~Xkyk~ a#[Qy yEwO y. 
enmQ @mhQ qW δa XSn&y vQy yEwO y. δa XSn&y kr` eL@Bn e@hw~ δa XSn&y @n`vn~@n~ y#yQ kQyn ar~} 

q#k~vWmkQn~ ap s~pr~Xky lb` gn~@n~ @k@s~ q?  
  
 
mh`c`r~y nl]nmh`c`r~y nl]nmh`c`r~y nl]nmh`c`r~y nl]n\\ \\    q s]lq s]lq s]lq s]l\\ \\v`v`v`v` 


