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iAgQrQsQn~~@g~ pY`@y`~gQkw~vy 
 

 
nQv|tn~ pVQvry` vQsQn~ iqQrQpw~krn lq pYv`qy anEv gOr#w~v`kr~;N bly ]NQkv qErk qW sQqE @vyQ. ehQ 
@w~r#m nm| vQX~v@y~ @k`w#nk @h`~ ym| vs~wOvk~ w#bR vQt e~ ]N@yhQm vs~wOv vQsQn~ vQX~v@y~ @vnw~ 
o|n$m s~}`nyk pQhQtQ vs~wOvk~ mw blyk~ a#wQkrn bv y. e@mn~ m vQX~v@yn~ ym| vs~wOvk~ wQ@bn w#nQn~ 
@vnw~ w#nkt ivw~ kL@h`w~ ehQ Ply es#NQn~ m vQX~v@y~ o|n$m w#nk a#wQ vs~wOvkt q#@nn bv y. 
uq`hrNyk~ vX@yn~ ym| blvwkO vQsQn~ sRr~yy` ]Qrp} mn~q`kQNQ@yn~ ivw~krnE l$bE@y~ y#yQ sQwmE. evQt 
e~ ]N@yhQ m @p`@L`v q#ngnQyQ. q#n~ @p`@L`v mw sRr~yy`@g~ gOr#w~v`kr~;N blyk~ @n`m#wQ b#vQn~ 
@p`@L`v sRr~yy` ivw~krnE l#bR @m`@h`@whQ gmn~krmQn~ sQtQ pY@v|g@yn~ e~ qQX`vt srl @r~K`vk~ qQ@g~ 
(ilQp~s@y~ gmn~krnE @vnEvt) clnyvWmt ptn~gnQyQ. 
 
@my ekl @b`@h`~ @qnkOt @n`pQLQgw h#kQvQy. vs~wOvk~ wQbR s#NQn~ e~ @vnw~ vs~wO mw gOr#w~v`kr~;N 
blyk~ a#wQkrn~@n~ @k@s~ q? ekl pmNk~ @n`v in~ avEr#qE @qsQy pNhkt pmN psEv q ey pQLQg#nWm 
asWr# vQy. nQv|tn~ pVQvry`@gn~ e~ pQLQb[ v pYX~n klvQt ohE nQhV vQy. ohE anvX& a`k`rykt q`r~XnQk 
pYX~nvl @n` p#tU@N~ y. ev#nQ q`r~XnQk g#tUvl @n`p#tlW wm k`r~yy iqQrQyt @gny$m nQv|tn~ 
pVQvry`@g~ axQpY`y vQy. 
 
@m| iAgQrQsQ cQn~wny nQs` sQqEvn~nk~ @vyQ. nQv|tn~ pVQvry` ynE iAgQrQsQ cQn~wn@yhQ vQXQ;~twm Ply @vyQ. 
iAgQrQsQ cQn~wny @vnw~ bthQr rtvl cQn~wnvlt vd` pY`@y`~gQk pYwQPlv`qW (pragmatic) @vyQ. iAgQrQsQhE 
@vnw~ bthQr j`wWn~ @mn~ @n`v ymk~ @w~r#m| g#nW@m|qW ey pqnm| vW a#wQ qr~Xny @h ~̀ @vnw~ ax&n~wrQk 
sm|bn~{yk~ g#n g#BErQn~ sQwnv`t vd` ehQ pY`@y`~gQkw~vy g#n sQwwQ. ovEn~t @b`@h ~̀ vQt avX&vn~@n~ 
pYwQPl mQs ymk~ g#BErQn~ @w~r#m|g#nWm @n` @vyQ. iAgQrQsQn~@gn~ bthQr vQq&`v g#BEr# pYv`q a#sE@rn~ 
@p`~;Ny vR@y~ m[ vX@yn~ y. e@hw~ ovEn~ awQn~ bthQr w`]Ny vr~{ny vQy. k`r~mQk vQp~lvy 
(industrial revolution) y#yQ h#[Qn~@vn~n mEUmnQn~ m @mn~ iAgQrQsQn~@g~ nQr~m`nyk~ vQy.  
 
bthQr vQq&`@v| q`r~XnQk v#qgw~kmk~ a#wQ g#BEr# pYv`q @b`@h ~̀vQt bQhQkrnE l#bE@y~ jr~mn~ sAs~k^wQk 
psEbQmk~ a#wQ gOr#kOl mgQn~ y. o|s~tYQy`v q @m| sAs~k^wQyt ur#mkm| kQyyQ. e~ sAs~k^wQy o|s~wYQy`nE pYsQy`nE 
sAs~k^wQy @ls h#[Qn~vW@m| q vrqk~ n#w. klk~ @m| rtvl~ pYsQy`nE a{Qr`j&yt ayw~vQy. hA@g~rQy`vq 
adEv#dQ vX@yn~ gw~kl @m| sAs~k^wQy h` sm|bn~{ @vyQ. bthQr @b`@h`~ pY{`n q`r~XnQkyn~ gNQwZyn~ 
@@sq~{`n~wQk @x_wQk vQq&`Zyn~ bQhQkrnE l#b a#w~@w~ @m| sAs~k^wQy vQsQn~ y. ap klQn~ s[hn~kL 
ar~ns~t| m`k~ pmNk~ @n`v a#l~bt| ayQn~s~tyQn~ h` k`l~m`k~s~ pVQvr# q @b`@h`~ kr#NEvlQn~ @m| 
sAs~k^wQ@y~ qr#@v`~ vRh. @hgl~, nWt|@;, @;`pn~@h`~vr~, vQt|gn~s~tyQn~ v#nQ q`r~XnQkyn~t q nQjbQm vR@y~ @m| 
pY@q~X@y~ y.  
 
pYAXy xS@g`~lWy vX@yn~ @mn~m q#nEm nQr~m`ny sm|bn~{@yn~ q eAgln~wy h` jr~mnQy awr pQhQtQ@y~ y. 
ovEn~@g~ q`r~XnQk n#BEr#v iAgQrQsQn~t vd` v#dQ vEv q jr~mnEn~t vd` adE vQy. q#nEqE e@s~m y. pYAXyn~ 
bthQr ph@L`s~v#nQ sQyv@s~ a#wQvR pEnr#q@yn~ ur#mkrgw~@w~ kl`v y#yQ kQv@h`w~ nQv#rqQ y. rf`@yl~, 
mQcl`AjQ@l`~ v#nQ kl`kr#vn~ a#rBR k`r~yyn~ vr~{ny k@L`~ pYAX@y`~ y. pYAXyn~@g~ qr~Xny iAgQrQsQ 
qr~Xnyt vd` uss~ nmEw~ jr~mn~ qr~Xnyt vd` phLQn~ vQy. aq q @m| kr#N @drWd` v#nQ b`g q`r~XnQkyn~ 
mgQn~ @hLQ @vyQ. ohE pYAX sAs~k^wQyt ayw~ vR@vk~ vQy. ohE@g~ qr~Xny vd`w~ m pQLQg#nW a#w~@w~ iAgQrQsQ 
kw`krn rtvl y. a#Ag~@l` s#k~sn~ sAs~k^wQ@yhQ q`r~XnQk qEblw`v nQs`m ohE e~ sAs~k^wQ@yhQ rtvl~ vR 
a#mrQk` ek~sw~ jnpq@yhQ h` eAgln~w@yhQ imhw~ pQLQg#nWmkt lk~vQy. e@hw~ ohE@g~ qr~Xny jr~mn~ 
q`r~XnQkyn~ awQn~ wqbl @ls vQ@v|cnyt lk~@krQNQ.   
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iw`lQ@y~ a#wQvR pEnr#q@yn~ bthQr kYQs~wQy`nQ nRwnw~vy bQhQvQNQ. pEnr#qy ynE bthQr k@w`~lQk 
cQn~wn@yn~ k#dW nv cQn~wnyk~ a#wQkQrW@m| v&`p^wQy vQy. @m| cQn~wn vQp~lv@y~ pY`@y`~gQk p#w~w @h`[Qn~m 
ukh`gnE l#bE@y~ eAgln~wy vQsQn~ y. enm| a#Ag~@l` s#k~sn~ sAs~k^wQy vQsQn~ y. eb#vQn~m@q ~̀ pEnr#qy 
prQpRr~Nw~vykt @gn enE l#bE@y~ e~ a#wQ vW sQyvs~ @qk wOnkt pmN psE eAgln~w@yhQ y. iAgQrQsQhE 
mEUmnQn~m @mn~ k@w ~̀lQk cQn~wn@yn~ k#dENh.  
 
@mhQ @q~Xp`ln p#w~w iAgQrQsQ rjvr# p`p~vhn~@s~@g~ a`{Qpw&yt e@rhQvW in~ nQqhs~vW@mn~ @pn~nEm| 
@k@ryQ. @m| @q~Xp`ln vQp~lvy pYAX@yhQ sQqEvR@y~ in~ @b`@h`~ klkt psEv pYAX vQp~lvy sm@yhQ y. 
jr~mnQ@yhQ e~ sQqEkQrWmt vQsQv#nQ sQyvs @wk~ m bl`sQtWmt  sQQqEvQy. e@hw~ ey sm|pEr~N@yn~ m sQQqE vR 
vQp~lvyk~ q @n` @vyQ. jr~mnQ@yhQ wvmw~ k@w`~lQk cQn~wny ym| pYm`Nykt @h`~ a#w. jr~mn~ q`r~XnQkyn~ 
bQhQvWmt @h~wOv q @m| k@w ~̀lQk cQn~wny @vyQ. @hgl~ h` k`l~ m`k~s~ pVQvr# avs`n vX@yn~ gw~kl 
k@w`~lQk cQn~wn@y~ a`x`sy l#bRh. m`k~s~v`q@yhQ pmNk~ @n`v hQt|lr~@g~ f#sQs~t|v`q@yhQ q pqn@mhQ 
a#w~@w~ k@w`~lQk cQn~wny y. ek` a@wkQn~ b#lRkl m`k~s~v`qy @mn~m f$sQs~t|v`qy q a#Ag~@l` s#k~sn~ 
sAs~k^wQy vQsQn~ bQhQ@kr#NE l#bR @q~Xp`lnyt vQr#q~{v p#n n#gQ @q~Xp`ln v&`p`r @vyQ. @m| v&`p`r 
@qkm aq a#Ag~@l` s#k~sn~ sAs~k^wQy vQsQn~ prqvnE l#b a#w. eAgln~wy, pYAXy, jr~mnQy yn rtvl~ 
awr qQgO klk~ wQs~@s~ p#vw en g#tEm|vl pQtEps @b`@h`~ vQt a#w~@w~ ovEn~@g~ sAs~k^wQk @vns~km| y.  
 
apQ n#vww~ gOr#w~v`kr~;Nyt ymE. nQv|tn~ pVQvry`t axQ@y`~g @b`@h`~myk~ el~l vR@y~ pYAX vQq~vwOn~ @gn~ 
y. vQ@X~;@yn~ m q`r~XnQk v#qgw~kmk~ a#wQ pYX~n iqQrQpw~ @kr#@N~ pYAX j`wQkyn~@gn~ y. 
gOr#w~v`kr~;Ny pmNk~ @n`v klny (Calculus) q nQv|tn~ pVQvry` vQsQn~ iqQrQpw~@kr#@N~ q`r~XnQk 
g#BErk~ a#wQv @n` @vyQ. ehQ qW q ohE pYAXyn~@g~ vQ@v|cnyt hsEvQy. nQv|tn~ pVQvry`t avX&vR@y~ pYwQPl 
mQs qr~Xny @n` vWy. wm gOr#w~v`kr~;N pYv`qy h` gwQk pq~{wQy mgQn~ a#pl~, @p`l~ a`qQy @p`@L`vt 
v#@tn~@n~ @k@s~ q yn~nw~, h[ @p`@L`vt @n`v#@tn~@n~ a#yQ q yn~nw~, gYh vs~wO sRr~yy` vt` ilQp~s`k`r 
k]vl clny vn~@n~ @k@s~ q yn~nw~ vQs~wr @k@ryQ nm| ohEt e~ pYm`Nvw~ vQy.  
 
e@hw~ pYAXyt h` jr~mnQyt e~ pYm`Nvw~ @n` vW y. ovEhE qQgQn~ qQgt m e~ pQLQb[ pYX~n k@L ~̀ y. ehQ pYwQPly 
vR@y~ nQv|tn~ pVQvry`@gn~ avEr#qE @qsQyykt pmN psEv m`k~ h` ayQn~s~tyQn~ yn vQq~vwOn~ bQhQ vW 
nQv|@t ~̀nWy gOr#w~v`kr~;Ny bQ[ q#mWm y. e@hw~ pEqEmykt @mn~ e~ sQqEvR@y~ q eAgln~wy hrh` y. 
ayQn~s~tyQn~ pVQvry`t gOr#w~v`kr~;Ny bQ[ q#mWmt psEbQm sks~kr qEn~@n~ vQq&Ewy h` cEm|bkw~vy ek~kL 
m#k~s~@vl~ pVQvry` y. 
 
nQv|tn~ pVQvry` vQsQn~ iqQrQpw~krn lq~@q~ bly pQLQb[ sAkl~py y. @mw#n a#wQ vs~wOvk~ ew#n a#wQ 
vs~wOvk~ mw ]NQk v qErk qW sQqEvn kYQy`vk~ mgQn~ gOr#w~v`kr~;N blyk~ @y`qn bv ohE kQy` sQtQ@y~ y. 
e@hw~ psE k@lk @my @n`pQLQg#nWmt @b`@h ~̀ vQq&`Z@y`~ @pLBEnh. ehQ qW pY{`n vX@yn~ kr#NE  @qkk~ 
blp` a#wQ bv @pnW yyQ. ekk~ a`@l`~kyt q @v|gyk~ a#wQ bv q#ng#nWm y. @qv#n~n f#r@d| h` m#k~s~@vl~ 
vQq~vwOn~ vQsQn~ iqQrQpw~ @kr#NE sAkl~p y. 
 
bthQr vQq&`Zyn~ klk~ sQw` sQtQ@y~ a`@l`~k@y~ @v|gy ann~wyk~ kQy` y. e@hw~ a`@l`~kyt q prQmQw 
@v|gyk~ a#wQ bv bthQr vQq&`Zyn~t kYm@yn~ v#thQNQ. a`@l`~kyt @v|gyk~ a#w#yQ yn~@nhQ ek~ pYwQPlyk~ 
nm| sRr~yy`@g~ sQt @p@L`v kr` a`@l`~k {`r` p#mQNWmt ym| k`lyk~ gwvWm y. a`@l`~k@y~ @v|g@y~ ann~wy 
nm| sRr~yy`@g~ sQt p^}QvQyt a`@l`~ky e~ ]N@yhQ m LM`@vyQ. evQt ym|kQsQ ayErkQn~ sRr~yy` e~ pQhQtQ w#nQn~ 
ivw~krnE l#bEv@hw~ e~ ]N@yhQ m @p`@L`v mw an~{k`ry p#wQ@rnE a#w. e@hw~ a`@l ~̀kyt @v|gyk~ 
a#w~nm| e~ @kwrm| vQX`l vEvw~ sRr~yy`@g~ sQt p^}QvQyt a`@l`~ky LM`vWmt @ktQ vEv q ym| k`lyk~ 
gw@vyQ. ehQ pYwQPlyk~ @ls pQhQtQ w#nQn~ sRr~yy` ivw~krnE l#bRvw~, @p`@L`vt sRr~yy`@gn~ l#@bmQn~ wQbR 
a`@l ~̀ky es#NQn~ n#wQvW @n` yyQ. evQt p^}QvQy mw an~{k`ry p#wQr yn~@n~ sRr~yy` ivw~kQrW@mn~ tQk 
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@v|l`vkt psEv y. a`@l`~k@y~ @v|gy pQLQb[ aq a#wQ q#nEm anEv  nm| e@s~ an~{k`ry p#wQr y$mt vQn`dQ 
atk pmNk~ k`lyk~ gw@vyQ. e~ sRr~yy`@g~ sQt @p`@L`vt a`@l ~̀ky lM`vWmt vQn`dQ atk~ pmN gwvn 
b#vQn~ y. a`@l ~̀ky e@s~ s#NkQn~ @p`@L`vt LM` @n`@v| nm| gOr#w~v`kr~:N bly s#NQn~ a@nk~ vs~wSn~t 
q#@nn~@n~ @k@s~ q yn~n, w`r~kQk n#wQ vEvw~ a#sQy h#kQ pYX~nyk~ @vyQ. pYX~ny w`r~kQk @n`vn~@n~ e@ls 
s`q^X&@yn~ wr~k kQrWmt @n`h#kQ b#vQn~ y. 
 
pYX~ny wvw~ ugY vR@y~ f#r@d| h` m#k~s~@vl~@g~ a{&ynvlQn~ psEv y. @q@qn`m a#Ag~@l` s#k~sn~ 
sAs~k^wQ@yn~ bQhQvWm @mhQ a#wQ ek~ ar#myk~ @vyQ. e@hw~ ovEhE q pY`@y`~gQk pYwQPlv`qyk sQrvR@v ~̀ vRh. 
nQv|tn~ pVQvry`@g~ gOr#w~v`kr~;Ny pYX~nyk~ vR@y~ qr~XnQkyn~t pmNk~ @n` @vyQ. pY`@y ~̀gQk 
pYwQPlv`qWn~t q ehQ pYX~n vQy. e~ bly a#wQkrn~@n~ kOmk~ vQsQn~ q a`qW vX@yn~ vR pYX~n y. blyk~ @x_wWy 
v @yqW@m| qW kByk~ qN~dk~ v#nQ @qyk avX^w`vk~ g#n a#w#mEn~ pYX~n @k@L~ y#yQ klQn~ s[hn~ vW a#w.  
 
f#r@d| h` m#k~s~vl~ vQq~vwOn~ pQLQwOr# qEn~@n~ @m| pYX~nyt y. ovEhE bly a#wQkrn kByk~, a#w~wtm 
p#qErk~, vQyRh. e@hw~ ovEn~ e~ @k@L~ gOr#w~v`kr~;Ny sm|bn~{@yn~ @n` @vyQ. ovEn~@g~ av{`nyt @y`mE 
vR@y~ vQq&Ew~s~}Qwk bly h` cEm|bk bly y.   
 
mh`c`r~y nlQn~ q sQl~v` 
  
 
 
 
            
 


