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a@p~ q#nEmt @qỲ ~hQvWm  
 
a#rQs~@t ~̀tlWy n&`@yhQ vkYykt @qn lq l]&yk qW s~pr~Xkyk~ a#[Qy @n`h#kQ bv p#h#qQlQ y. eyt @h~wOv 
vX@yn~ ap qEtE@vQ bthQr gNQw@yhQ ymQkQsQ l]&yk qW XYQwyk sWm`v yn~n ar~} q#k~vQy h#kQ vEv q avkl 
sAgONky ar~} q#k~vQy h#kQ vEv q l]&k qW vkYykt a[Qn s~pr~Xky ar~} q#k~vW@mQ qW s~pr~Xky c`pyk 
sWm`v @ls ar~} q#k~vWmt a#wQ @n` h#kQy`v y. c`pykt smQbn~{ vR l]& @qkk~ vkY@yhQ a#wQ nmEw~ 
s~pr~Xkykt smQbn~{ l]& a#w~@w~ ekk~ pmNkQ. bthQr gNQwyt pYX~ny vnE@y~ sWm`@vQ qW c`p@y~ l]& 
@qk ekk~ bvt pw~vWm pmNk~ @n` @vQ. e~ InQy` ek l]&y os~@s~ nQX~vQw srl @r~K`vk~ a[Qn~@n~ @k@s~ 
q yn~n q pYX~nykQ.  
 
sWm`@vhQ qW c`p@y~ qQX`v mgQn~ s~pr~Xk@y~ qQX`v nQr~Ny vn bvw~ eb#vQn~ nQX~cQw l]&yk~ os~@s~ nQX~cQw 
qQX`vkt srl @r~K`vk~ a#[Qy h#kQ bvw~ bthQr gNQwZykO @pn~v`qWmt id a#w. (@k@s~ @vww~ @m@wk~ 
kQsQvkO ev#nQ @qyk~ kQy` @n`m#wQ bv q s[hn~ kL yEwO y) e@hw~ n#vww~ pYX~nyk~ a#wQ@vyQ. c`pyt 
nQX~cQw qQX`vk~ a#wQ bv s#b$ y. e@hw~ sWm`@vQ qW ehQ qQX`v asvl~ qQX`vt @vQy yn~n anEm`nyk~ mQs 
gNQw@yn~ lb`gw h#k~kk~ @n` @vQ. a@p~ in~qYQy @g ~̀cr q#nEm anEv sWm`@vhQ qW c`p@yhQ qQX`v s~pr~Xk@yhQ 
qQX`v vn~@n~ y#yQ apQ sQwmE. e@hw~ e~ hE@qk~ anEm`nyk~, sQwQvQl~lk~ pmNkQ.  
 
bthQr gNQwZ@y`~ @mv#nQ kr#NE g#n iw` vQmsQlQmw~ @vwQ. ovEn~ nQgmn lb`gn~@n~ s~vsQq~{QvlQn~ 
a#rQs~@t ~̀tlWy n&`y a#sE@rn~ wr~k krmQn~ mQs in~qYQy @g ~̀cr q#nEmkt vhl~ vW @n` @vQ. bthQr 
gNQwZy`@g~ srl @r~K`v a#st @p@nn ekk~ @n`v vQyEk~w gNQwmy xSw`r~}yk~ (Mathematical 
Entity) bv amwk @n`kL yEwO y. a#st @p@nn c`p@y~ qQX`v gNQwyt ayw~vRvk~ @n` @vQ. a@p~ pYX~ny 

hRqR gNQw@yn~, enmQ vkY h` srl @r~K` a`qQy pQLQb[ gNQwmy q#nE@mn~ h` a#rQs~@t ~̀tlWy n&`@yn~ pmNk~, 
sQm`@vQ qW c`p@y~ qQX`v aq`L l]&@yhQ qW s~pr~Xk@y~ qQX`v vn~@n~ y#yQ nQgmny krn~@n~ @k@s~ q yn~n y.  
 
eyt in~qYQy @g ~̀cr @n`vn q#nEmkQn~ pQLQwOrk~ lb`gw h#k~@k~ a#rQs~@t ~̀tlWy n&`y mw @n`v cwOs~@k ~̀tQk 
n&`y mw pqnmQ vW wr~k kQrW@mn~ y. cwOs~@k ~̀tQk@yhQ ek~ l]&yk~ wvw~ l]&yk~ smg smp`w vQy h#kQ 
y. @vnw~ vcnvlQn~ kQyn~@n~ nmQ P l]&y ek~vQt  Q l’]&@yn~ @vns~vWmtw~ Q l’]&y smg smp`w 

vWmtw~ h#kQ y. s~pr~Xky a#[Qy h#k~@k~ ev#nQ avs~}`vk qW y. e~ ar~}@yn~ b#lR kl cwOs~@k`~tQk n&`y 
a#rQs~@t ~̀tlWy n&`yt vd` vQyEk~w y#yQ kQsQvkOt kQvh#kQ y. e@hw~ cwOs~@k`~tQk n&`@yhQ a#rQs~@t ~̀tlQy 
n&`y q adAhO vn bv amwk @n`kL yEwO y.  
 
a@nk~ awt apQ sQAhl @b_q~{ cQn~wn@yhQ vQyEk~wy h` sAyEk~wy awr gwQk smwOlQww`vk~ pvw~v`@gn 
y$mt uw~s`h krmE. epmNk~ @n`v @mhQ qW s[hn~ kL yEwO wvw~ kr#Nk~ @vyQ. cwOs~@k ~̀tQky vQyEk~w @ls 
@p@nn~@n~ apt y. apt a#w~@w~ pA@cQn~qYQy os~@s~ l#@bn q#nEm pmNkQ. e@hw~ ap a@p~ a@nk~ in~qYQy vR 
mns qQyENE kL@h`w~ apt kQnmQ a`k`ryk q#nEmk~ lb`gw h#kQ q? @k`pr~nQks~t @pr x`rwWy@y`~ 
sRr~y@k~n~qY v`qy q#n sQtQyh. ovEn~ e~ q#ngw~@w~ @k@s~ q? mns qQyRNE kQrW@mn~ q? p^}QvQy sRr~yy` v@tQ yn 
bv pA@cQn~qYQyyn~t @g ~̀cr @n` @vQ. e@hw~ e~ qQyENE krn lq mnskt @g ~̀cr vn~@n~ q?   
 
@mhQ qW ap krn~@n~ kOmk~ q yn~n p#h#qQlQ krgw yEwO @vyQ. apQ @mhQ qW bthQr gNQwy @qs a@p~ a#skQn~ 
blmE. bthQr gNQwy h` bthQr vQq&`v sQAhl @b_q~{ cQn~wny mw pqnmQ v @w~r#mQ g#nWm a@p~ pYv`q 
nQr~m`N@yhQ ek~ aAgyk~ @vyQ. @vnw~ vcnvlQn~ kQv@h`w~ apQ bthQr vQq&`v h` bthQr gNQwy a@p~ 
vQq&`vk~ h` a@p~ gNQwyk~ bvt pw~krgn~@n~ @k@s~ q#yQ @s`y` blmE. wvw~ a`k`rykQn~ kQyn~@n~ nmQ 
bthQr gNQwy h` bthQr vQq&`v a@p~ cQn~wnyt av@X`~;Ny kQrWmt apQ uw~s`h krmE.  
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ey s$m vQtkm kL h#kQ y#yQ @myQn~ aqhs~ @n` @k@ryQ. e@hw~ a@p~ pYv`q @g`dn#gW@mQ qW apQ aAX @qkkQn~ 
e~ ktyEEw~@whQ nQrw @vmE. ek~ p#w~wkQn~ apQ a@p~ cQn~wn@yhQ pqnmQ v q#nEm nQr~m`Ny krmE. a@nk~ 
p#w~@wn~ bthQr q#nEm a@p~ cQn~wnyt av@X ~̀;Ny kQrWmt a@p~ cQn~wny mw pqnmQ v e~ @w~r#mQ g#nWmt 
apQ uw~s`h krmE.  
 
avEr#qE pn~sQyykt pmN @pr bthQryn~ @k@L~ ehQ vQ@l ~̀my y. ovEhE x`rw@y~, cQn@y~, lAk`@vQ h` bthQr 
a`sQy`@vQ wQbR q#nEm ovEn~@g~ q#nEm bvt pw~kr g#nWmt uw~s`h kLh. @k`pr~nQks~ g#lWlQ@y ~̀ v#n~@n ~̀ 
x`rw@y~ wQbR sRr~y@k~n~qYv`qy ovEn~@g~ q#nEmk~ bvt pw~kr gw~h. ehQ qW qQyRNR krn lq mns @vnEvt ovEhE 
vQyEk~w clQwy @y`q`gw~h. vQyEk~wy iw` q#dQ @ls x`vQw` krmQn~ wm cQn~wny pLl~ krgw~ ovEhE x`rwWy 
q#nEm wm cQn~wnyt av@X ~̀;Ny krg#nWmw~ smg wm cQn~wn@yhQ nv q#nEm q @g`d n#gSh.  
 
bthQryn~ avEr#qE @qsQyykt vd` gnQmQn~ nv cQn~wnyk~ sks~ kr gw~h.apQ aq ey gYWk yE@qvQ kYQs~wQy`nQ 
cQn~wny @ls h[En~vmE. ph@L`s~v#nQ sQyvs ag x`g@yhQ a#rBENE ovEn~@g~ v&`p^wQy ucQcs~}`nykt 
pw~vR@y~ qhnvv#nQ sQyv@shQ qW y. in~psE ey kYm@yn~ v#@tmQn~ pvwQyQ. ey v#@tn bv q#ngw~ pLmE 
pRq~glykO vR@y~ k`l~ m`k~s~ y. e@hw~ av`sn`vkt ohEt in~ av@b ~̀{ vW wQbE@N~ a`r~}Qk sArck@y~ ar~bEqy 
pmNkQ. ohE eyt pQLQymk~ @s`ymQn~ n#vww~ k@w ~̀lQk cQn~wnyt a#qW gQ@y~ y. aq vn vQt k`l~ m`k~s~ 
bEq~{QmwkO vEvw~ as`r~}k pEq~glykO bv whvEr# vW a#w.  
 
bthQr q#nEm kd` v#@tn bvt sAZ` nQkOw~ vR bthQr vQq&`vk~ vQy. e~ w`pgwQk vQq&`v y. w`pgwQk vQq&`v 
nQvQ@t ~̀nWy sEsm`qr~X@yhQ @w~r#mQg#nWmt @n`h#kQ bv bthQr @x_wQk vQq&`Z@y ~̀ q#n sQtQyh. aq w`pgwQk 
sEsm`qr~Xy ynE@vn~ nQvQ@t ~̀nWy sEsm`qr~X@yn~ prQb`hQr vR sEsm`qr~Xyk~ a#w. w`pgwQk sEsm`qr~Xy sQAhl 
@b_q~{ cQn~wnyt av@X ~̀;Ny kL h#kQ q#yQ apQ wvmw~ @n` qnQmE. e~ g#n nQsQ a{&ynyk @y@qn~nt apt 
q avk`Xyk~ @n` vQy. e@hw~ nQvQ@t ~̀nWy sEsm`qr~X@yn~ b#h#r vR k~@v`n~tmQ sEsm`qr~Xy h` k~@v`n~tmQ 
@x_wQky sQAhl @b_q~{ cQn~wnyt av@X`~;Ny krhn~@n~ @k@s~ q yn~n g#n apt aq ymQ v#thWmk~ a#w.  
 
e@hw~ ap klQn~ s[hn~ kL sQyl~l avEr#qE vQsQphkQn~ pnhkQn~ kL h#kQ y#yQ mm @n`sQwmQ. a#w#mEn~t ap 
krn~@n~ kOmk~ q yn~n pQLQb[v kQsQqE v#thWmk~ n#w. av`sn`vkt ap smg ktyEwO kL a#w#mEnt q e~ 
pQLQb[ av@b ~̀{yk~ @n`m#wQvWm kNg`tEvt kr#NkQ. a#w#mEnt a#w~@w~ wqbl hqQsQykQ. wvw~ smhr# 
kOhk@y ~̀ @vwQ. e~ awr mEg~{@y ~̀ q @vnw~ ay q @vwQ. @b`@h ~̀ ayt bthQr kYQs~wQy`nQ nRwnw~v@yn~ k#dWmt 
@n`h#kQvWm pY{`n m pYX~ny bvt pw~ vW a#w.  
 
ap klQn~ q s[hn~ kL prQqQ y}`r~}yk~ n#w#yQ kW pmNQn~ @h ~̀ bthQr vQq&`@vn~ @qvQyn~ vhn~@s~ ayQn~ kL 
pmNQn~ @h`~ bthQr vQq&`v a@p~ vQq&`vk~ bvt pw~ @n` @vyQ. a@p~ vQq&`vk~ @g`dn#@gn~@n~ a@p~ cQn~wny 
pqnmQ kr gnQmQnQ. m@g~ @l ~̀ky @p`w @h`[Qn~ kQyvR aykO cQn~wny pQLQb[ q#ngw yEwO y. cQn~wnykt 
a`kl~p, n&`yk~, qr~Xnyk~ a`qQy @vyQ. @qvQyn~ vhn~~@s~ @l ~̀ky mQnQsEn~ (sEqE pQrQmQn~) @vnE@vn~ mv` a#w#yQ 
yn~n gYWk yE@qvQ kYQs~wQy`nQ cQn~wn@yhQ ek~ aAgyk~ pmNkQ. e~ bv n#w#yQ kW pmNQn~ sQAhl @b_q~{ 
cQn~wny @n` l#@byQ. e@s~ nmQ @qvQyn~ vhn~@s~ mQnQsEn~ @vnE@vn~ @l`v mv` a#w#yQ yn~n ivw~kL pmNQn~ 
apt bthQr vQq&`v a@p~ vQq&`vk~ bvt pw~kr gw @n` h#kQ y.  
 
apQ @qvQyn~ vhn~@s~ vQsQn~ mvn lq @h`~ @vnw~ aykO vQsQn~ ovn lq @h ~̀ m#vRNR InQy` y}`r~}yk~ @w~r#mQ 
g#nWmt uw~s`h @n` krmE. @ktQ@yn~ kQyn~@n~ nmQ apQ q#nEm @s`y` @n` yn~@nmE. apt @s`y` g#nWmt 
a@pn~ @w`r vR v`s~wvQk q#nEmk~ n#w. apQ q#nEm nQr~m`Ny krmE. e@hw~ e~ q#nEmQ apt vEvmn` a`k`rykQn~ 
nQr~m`Ny kL @n` h#kQ y. ehQ qW a@nk~ pYv`q h` InQy` s`{k smg vR sAgw bv a`r]` kQrWm a@p~ vgkWm 
@vyQ. nQvQtn~ vQsQn~ @s`y`gn~n` lq q#nEmk~ n#w. ohE q#nEmk~ nQr~m`Ny @k@L~ y. gOr#w~v`kr~;Ny pQLQb[ 
ohE nQr~m`Ny kL q#nEm ayQn~s~tyQn~ ehQ qW nQr~m`Ny kL q#n@mn~ mRUmnQn~ m @vns~ @vyQ. ayQn~s~tyQn~ 
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nQvQtn~@g~ q#nEm wvw~ vr~{ny @n` @k@L~ y. nQvQtn~ h` ayQn~s~tyQn~ vs~wO v#@tn~@n~ a#yQ q yn pYX~nyt 
qEn~ pQLQwOr# ahst @p`@L`v @mn~ @vns~ y. 
 
a#w#mQhE a@p~ pYv`q q#nt n#w#yQ kQyn @]wYvl a@p~ q#nEm bthQr vQq&`@vn~ @w~r#mQ g#nWmt uw~s`h 
krwQ. a@p~ q#nEmt @myt vd` @qỲ ~hWkmk~ kL @n` h#kQ y. ovEn~ wmn~ @mQ krn~@n~ kOmk~ q#yQ @w~r#mQ @gn 
a#wQ bv ovEn~ kQyn krn @qyQn~ p#h#qQlQ @vyQ. e@hw~ ovEn~t wmn~@g~ @qỲ ~hWx`vy @n` pQLQgnQwQ. aq @b`@h`~ 
vQX~vvQ&`lvl h` a`ywnvl pr~@y~;N nmQn~ @k@rn @b`@h ~̀ ktyEwO @mQ h` smQbn~{ y. a@p~ r@tQ v#@vn 
X`kvl e@s~w~ n#w~nmQ a`yEr~@vQq@yhQ @y`q`gn~n` X`kvl adAgO rs`yn qYv& kv@r~ q#yQ ovREhE @s`y` 
blwQ.  
 
a`yEr~@vQq@yhQ @y`q`gn~n` @b@hw~ qYv&vl adAgO bthQr rs`ynQk vQq&`vt aq`L rs`yn qYv& kv@r~q#yQ 
h[En`g#nWm ynE an~kQsQvk~ @n`v a@p~ q#nEm bthQryn~@g~ a#sQn~ b#lWmkQ. @vnw~ vcnvlQn~ kQyn~@n~ nmQ 
a@p~ q#nEm bn~@q~sQyk wb` bthQryn~t pRj`kQrWmkQ. eyQn~ ek~ p#w~wkQn~ a@p~ q#nEm vQk^w vn awr a@nk~ 
p#w~@wn~ a`yEr~@vQq@y~ @b@hw~ @vnEvt bthQr kYm@y~ @pwQ, krl~ a`qQy nQr~m`Ny kr avX& nmQ e~ 
lQy`pqQAcQ kr apt m a`psE evWmt bthQryn~t avs~}`v s#l@syQ.   
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