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awWwyt yn~@n~ an`gw@y~ q? awWwyt yn~@n~ an`gw@y~ q? awWwyt yn~@n~ an`gw@y~ q? awWwyt yn~@n~ an`gw@y~ q? 

apQ n#vww~ bthQr @x_wQk vQq&`v @qst h#@rmE. bthQr @x_wQk vQq&`@vhQ pY{`n vX@yn~ sEsm`qr~X @qkk~
q cQn~wn @qkk~ q @vyQ. nQvQ@t`~nQy @x_wQk vQq&`v h` ayQn~s~tyQnWy @x_wQk vQq&`vn~ sEsm`qr~X @qkkt
ayw~vn nmEw~ ekm cQn~wnyk, enmQ gYWk yE@qvQ kYQs~wQy`nQ cQn~wn@yhQ bQhQ vW a#w. k~@v`n~tmQ @x_wQk
vQq&`v h` w`pgwQk vQq&`v @vnw~ cQn~wnyk bQhQvQy yEwOv wQbW e@hw~ aAg vQklv gYWk yE@qvQ kYQs~wQy`nQ
cQn~wn@yhQ nQr~m`Ny vW a#w. a#w#mQ  vQt psEv s[hn~ @kr#NE vQq&` @qk ekQ@nkQn~  @vns~ vR  cQn~wn
@qkk bQhQvWmt wQbQ vQq&`vn~ vQy h#kQ y. 

nQvQ@t`~nWy @x_wQk vQq&`@vhQ @mn~ m ayQn~s~tyQnWy @x_wQk vQq&`@vhQ q nQrW]ky`@gn~ @w`r @l`~kyk~,
vQX~vyk~ upkl~pny @k@ryQ. InQy` v`s~wvQk y}`r~}yk~ upkl~pny @k@ryQ. nQrW]kyn~ sQtQyw~ n#ww~
@l`~kytvw~ @x_wQk vQq&`@vQ nQymvltvw~, nQrW]’Nvltvw~ abml~ @r~NEvk vEv q blp$mk~ @n`sQqE@vQ y#yQ
ehQ qW upkl~pny @k@ryQ. e~ upkl~pnyk~ bvw~ e~ upkl~pny gYWk yE@qvQ kYQs~wQy`nQ cQn~wn@yhQ adAgO
bvw~ amwk @n`kL yEwO y. 

ekm cQn~wnyk bQhQ vW a#ww~ sEsm`qr~X awQn~ nQvQ@t`~nWy @x_wQk vQq&`v ayQn~s~tyQnWy @x_wQk vQq&`@vn~
@vns~ @vyQ. e~ InQy` s`@p~]w`v smQbn~{@yn~ @n` @vQ. nQvQ@t`~nWy @x_wQk vQq&`@vQ q s`@p~]w`vk~ @vyQ.
e~ g#lWlWy s`@p~]w`v @ls pYsQq~{ y. e~ e~ nQrW’k]ky`t @l`~ky @p@nn~@n~ ekm a`k`ryt @n`vn bv
g#lWlWy s`@p~]w`@vn~ ig#n~@vyQ. uss~ @pL prW]Nyt nQymQw s`@p~] pY@vQg g#tlEv pqnmQ vn~@n~
g#lWlWy s`@p~]w`v mw y. e@hw~ e~ e~ nQrW]ky`@g~ nQrW]N ik~m vR avQclk  (invariants) a#wQ bv
g#lWlWy  s`@p~]w`@vhQ  kQy#@vhQ.  uq`hrNyk~  @ls gw@h`w~  ymQkQsQ  sQq~{Q  @qkk~  awr k`l pỲ n~wry
nQvQ@t`~nWy sEsm`qr~X@yhQ h` g#lWlWy s`@p~]w`@vhQ avQclk @vyQ. eyQn~ kQy#@vn~@n~ kQnmQ nQrW]ky`t vEv
q sQq~{Q @qkk~ awr k`l prQcQ@Cqy ekm bv y. 

epmNk~  @n`  @vQ.  nQvQ@t`~nWy  @x_wQk@yhQ  nQr@p~] smEq~@q~X  r`mEvk~  h`  avs~}QwQ  smEq~@q~X  r`mE  g#n
kQy#@vyQ. @mQ nQr@p~] r`mEv a#w~@w~ nQr@p~] avk`X@yhQ y. e~ avk`X@yhQ kQsQvk~ @h`~ kQsQvk~ @h`~ n#w.
ap v#nQ nQrW]kyn~t e~ nQrW]Ny kL @n`h#kQ y. ap v#n~nkO ymQ ayErkQn~ nQr@p~] avk`Xyt gQy@h`w~
e~ wvqErtw~ nQr@p~] avk`Xyk~ @n`vn~@n~ ehQ kQsQvkO (nQrW]kykO) a#wQ b#vQnQ. nQr@p~] avk`Xy ap
v#n~nn~t nQrW]Ny kL @n`h#kQ vEv q e~ pvwW.  e~ nQrW]Ny kL h#k~@kk~ @vyQ. e~ @qvQyn~ vhn~@s~ y
yn~n nQvQ@t`~nWy @x_wQk vQq&`@vhQ @n`kQy#@vn upkl~pnyyQ. 

avQclk a#w~@w~ nQvQ@t`~nWy @x_wQk vQq&`@vhQ pmNk~ @n` @vQ. ayQn~s~tyQnWy @x_wQk vQq&`@vhQ q avQclk
@vyQ. sQq~{Q @qkk~ awr avk`X –- k`l pỲ n~wry ev#nQ avQclkykQ. nQrW]ky` kvrkO vEv q sQq~{Q @qkk~
awr avk`X –- k`l pỲ n~wryt l#@bn~@n~ ek m agykQ. e@mn~ m bthQr @x_wQk vQq&`v i@gngn~n` sQsEn~
qn~n`  a`k`ryt  oQn$m  nQrW]kykOt  s`@p~]v  a`@l`~k@yhQ  @vQgy  ekm  agyk~  gnQyQ.  nQvQ@t`~nWy
@x_wQk@yhQ a`@l`~k@y~ @vQgy g#lWlWy s`@p~]w`vt anEv nQrW]ky`@gn~ nQrW]ky`t @vns~ @vyQ. 

ayQn~s~tyQn~@g~ sEpYsQq~{ pYv`qy s`@p~]w`v`qy ynE@vn~ h[En~vnE l#bRv q ehQ qW q av{`rNy @k@rnE@y~
avQclk y. enmQ nQrW]ky`@gn~ s~v`yw~w vR nQrW]N y. ayQn~s~tyQn~@g~ pYv`qy s`@p~]w`v`qy ynE@vn~
h[En~vnE  l#bWm  m  vrqkQ.  e@hw~  aq  @l`~ky`  e~  pYv`qy  h[En~vn~@n~  e~  nmQnQ.  ayQn~s~tyQn~@g~  vQ@X~;
s`@p~]w`v`qy nQvQ@t`~nWy @x_wQk@yn~ @vns~vn~@n~  avs~}QwQ  smEq~@q~X r`mE  smQbn~{@yn~ @h`~  nQr@p~]
avk`Xy smQbn~{@yn~ @h ~̀ @n`v k`ly h` avk`Xy @qkk~ @ls @n`v ekk~ @ls g#nW@mnQ. nQvQ@t`~nWy
@x_wQk vQq&`@vhQ avk`Xy h` k`ly ynE ekk~ @n`v ekQ@nkQn~ s~v`yw~w vR xSw`r~} @qkkQ. ayQn~s~tyQnWy
@x_wQk vQq&`@vhQ e~ @qk ekwO vW ek~ xSw`r~}yk~ bvt pw~@vyQ. 
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nQvQ@t`~nWy  @x_wQk  vQq&`@vhQ  nQr@p~] avk`X@yhQ  k`ly  e~k`k`r  v  gl`  yyQ.  e~  @qvQyn~  vhn~@s~t
s`@p~]v y. @vnw~ nQrW]kykO@g~ avk`X@yhQ q k`ly e~k`kr v gl` yyQ. epmNk~ @n`v e~ gl` y#mQ
ek m a`k`rykQn~  sQqE@vyQ.  enmQ  klQn~  s[hn~  kL a`k`ryt e~  e~  nQrW]ky` sQq~{Q  @qkk~  awr k`l
prQcQ@Cqy ekk~ m @ls nQrW]Ny kryQ. or@l`~sEvk~ a`{`r@yn~ e~ ek m bv m#n gnQyQ. e~  sQyl~lt m
vd` apt @mhQ qW v#qgw~ vn~@n~ k`ly ynE@vn~ ymk~ a#wQ bvw~ e~ avk`Xy pvwQn ayErQn~ m pvwQn bvw~
nQvQ@t`~nWy @x_wQk vQq&`@vhQ upkl~pny kQrWm y. nQvQ@t`~nWy @x_wQk vQq&@vQw~ vQ@X~; s`@p~]w`v`q@y~w~
avk`Xyt @mn~ m k`lyt q @x_wQk vR p#v#w~mk~ a#w. vQ@X~; s`@p~]w`v`q@yhQ @x_wQk vR p#v#w~mk~
a#w~@w~ avk`X - k`lyt bv av{`rNy kL yEwO y. e@s~ vEvw~ eyQn~ kQy#@vn~@n~ avk`X k`l@yhQ k`l
sArckyt @x_wQk vR p#v#w~mk~ a#wQ bv y.  

ayQn~s~tyQn~@g~ s`{`rN s`@p~]w`v`q@yhQ qW wrmk @vnsk~ sQqE@vyQ. ehQ qW q k`ly h` avk`Xy @qkk~
@ls @n`v avk`X –- k`ly ynE@vn~ ek~ xSw`r~}yk~ @ls pvwQyQ. e@mn~ m avk`X - k`lyt @x_wQk vR
pqnmk~  a#w#yQ  s#l@kyQ.  s`{`rN s`@p~]w`v`qy vQ@X~;  s`@p~]w`v`q@yn~  pY{`n vX@yn~  m @vns~
vn~@n~ avs~}QwQ smEq~@q~X r`mE ynE@vn~ smEq~@q~X r`mE vQ@X~;yk~ @n`g#nW@mn~ h` avk`X –- k`ly qYv&@yn~
h`  vQkQrN@yn~  @w`rv  @n`pvwQn~@n~  y#yQ  g#nW@mnQ.  nQvQ@t`~nWy  @x_wQk  vQq&`@vhQ  lg~r`n~jWy  sRwYgw
kQrW@mhQ qW q s~}`nWy vX@yn~ gw~kl avs~}QwQ r`mE ynE@vn~ vQ@X~; smEq~@q~X r`mE kOlkyk~ @n`g#@nn bv
@mhQ qW s[hn~ kL yEwO y. 

ayQn~s~tyQnWy s`{`rN s`@p~]w`v`q@yhQ  avk`X - –k`ly nQr~Ny @k@rn~@n~  qYv& h` vQkQrN v&`p~wQy
mgQnQ. qYv& h` vQkQrN v&`p~wQy @vns~ vn vQt avk`X –- k`ly q @vns~ @vyQ. nQvQ@t`~nWy @x_wQk vQq&`@vhQ
avk`Xy h` k`lyw~ vQ@X~; s`@p~]w`v`q@yhQ avk`X –- k`lyw~ qYv& h` vQkQrNvlQn~ nQr~Ny vn~@n~ @n`
@vQ. qYv& h` vQkQrN a#ww~ n#ww~ avk`Xy h` k`lyw~ avk`X –- k`lyw~ pvwQyQ. qYv& h` vQkQrN v&`p~wQy
@vns~ vn vQt avk`Xy h` k`ly @h`~ avk`X –- k`ly @h ~̀ @vns~ @n` @vyQ. ehQ qW qYv& h` vQkQrN @vns~
@n`vn (nQvQ@t`~nWy @x_wQk vQq&`@vQ) avk`X@yhQ h` k`l@yw~ (vQ@X~; s`@p~]w`v`@yhQ) avk`X –- k`l@yw~
clny @vyQ. 

s`{`rN s`@p~]w`v`q@yhQ h` vQ@X~; s`@p~]w`v`q@yhQ ev#nQ @vnsk~ a#wQ nmEw~ e~ kQsQ@vk avk`X –-
k`l@yhQ @x_wQk p#v#w~m axQ@y`~gyt lk~ @n` @k@ryQ. eb#vQn~ qYv& h` vQkQrN v&`p~wQ@yn~ nQr~mQw vn
avk`X –- k`ly v`s~wvQk v pvw~n` @x_wQk xSw`r~}yk~ @ls s`{`rN s`@p~]w`v`q@yhQ  q s#l@kyQ.
bthQr @x_wQk vQq&`vt k`ly yn~n avk`X –- k`ly @ls @h`~ hE@qk~ k`ly @ls @h`~ @x_wQk v pvwQn~nkQ.
ey nQvQ@t`~nWy sEsm`qr~X@yhQ q ayQn~s~tyQnWy sEsm`qr~X@yhQ q pvwQn~@n~ e~ sEsm`qr~X @qk m ek m gYWk
yE@qvQ kYQs~wQy`nQ cQn~wn@yhQ nQr~m`Ny vW a#wQ b#vQnQ. e@hw~ k~@v`n~tmQ @x_wQk vQq&`@vhQ h` w`pgwQk@yhQ
k`ly sRwYgw vW a#w~@w~ @vnw~ a`k`rvlt y. e@hw~ bthQr @x_wQk vQq&`@vhQ w#w~ @k@rn~@n~ e~ avs~}`
@q@khQ q k`ly @x_wQk p#v#w~mk~ a#wQ xSw`r~}yk~ @ls s#lkWmt y. 

bthQr @x_wQk vQq&`Zyn~t k`ly yn~n imhw~ g#tlE a#wQkrn sAkl~pyk~ bvt pw~ vW a#w. aq s~tWvn~
@h`~kQn~ v#nQ kWr~wQmw~ vQX~v@vQQqQ@y`~ InQy` k`l wrNyk~ g#n s[hn~ krwQ. bthQr pLvn vQq&` sMr`vl
@mQ pQLQb[ nQwr lQpQ pL@vyQ. k`lyt nQvQ@t`~nWy sEsm`qr~X@yhQ @mn~ k`lyt h` avk`Xyt @ls wnQ wnQv
m  @h`~  ayQn~s~tyQnWy  sEsm`qr~X@yhQ  @mn~  avk`X –-  k`ly @ls @h`~  @x_wQk  p#v#w~mk~  a#w~nmQ  apt
k`l@yhQ a`ps~st y` h#kQ vQy yEwO y yn~n bthQr @x_wQk vQq&`Zyn~@g~ upkl~pny vW a#w. 

apQ avk`X@yhQ iqQrQyt @mn~ m ps~st q ymE. qkONt @mn~ m vmt q ymE. ihLt @mn~ m phLt q ymE.
avk`X@yhQ m`n wOnk~ a#wQ b#vQn~ e@s~ axQqQX` hykt y$@mQ avs~}`v apt l#bW a#w. e@hw~ nQvQ@t ~̀nWy
sEsm`qr~X@yhQ @mn~ m ayQn~s~tyQnWy sEsm`qr~X@yhQ q k`lyt a#w~@w~ ek~ m`nyk~ pmNkQ. k`lyt @x_wQk
p#v#w~mk~ a#wQ b#vQn~ apt k`l@y~ iqQrQyt @mn~ m a`ps~st q y` h#kQ vQy yEwO y#yQ @b`@h`~ bthQr @x_wQk
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vQQq&`Z@y`~ vQX~v`s krwQ, upkl~pny krwQ. k`l@yhQ iqQrQyt y$m h` a`ps~st y$m ynE@vn~ ap aqhs~
krn~@n~ kOmk~ q? 

k`l@yhQ iqQrQyt y$m ynE@vn~ aqhs~ krn~@n~ apt an`gwyk~ eL@Bn bv y. wv p#ykQn~ mt k`r~y`ly
bl` gmn~  a#rBWy h#kQ  y, wv vQn`dQ  phkQn~  qEmQrQy p#mQ@NnE  a#w, a`qW  vX@yn~ apQ  kQymE.  e@hw~  e~
k`l@yhQ iqQrQyt y$mk~ @n` @vyQ. wvmw~ sQqE @n`vW a#wQ sQq~{Qyk~ sQqEvQy h#kQ bv pmNk~ apQ qnQmE. @mhQ qW
v#qgw~vn~@n~  wvmw~  sQqE  @n`vW  a#wQ  sQq~{Qyk~  yn~n  y.  e~  sQq~{Qy  sQqEvWmt  @mn~  m  @n`vWmt  q  idk~
(smQx`vQw`vk~) a#w. vQn`dQ  phkQn~  p#mQNWmt a#wQ  qEmQrQy ymQkQsQ  @h~wOvk~  nQs` pm` vW  p#mQNQy h#kQ  y.
e@s~w~  n#w@h`w~  e~  @n`p#mQNW  m  p#y  b`gykQn~  p#mQNWmt  nQymQw  qEmQrQy  p#mQNWy  h#kQ  y.  an`gwy
avQnQX~cQw y. 

e@hw~ awWwy g#n apt kQv h#k~@k~ kOmk~ q? awWw sQqEvWmQ sQqE vW avs`n y. e~ g#n apt nQX~cQwv m kQv
h#kQ y. apt awWwyt y` h#kQ q? awWwyt y$m ynE@vn~ aqhs~ krn~@n~ kOmk~ q? mt awWwyt @g`s~ m@g~
mQygQy pQy` @h`~ mv @h`~ mENg#sWmt h#kQ q? e@s~w~ n#w@h`w~ eytw~ vd` awWwyt @g`s~ sWy` mENg#sQy
h#kQ q? mt 1815 t a`psE @g`s~ InQy` udrt gQvQsEm @hvw~ sQAhl –- iAgQrQsQ gQvQsEm aw~sn~ krnE q#k gw
h#kQ q? mt a`psE y` h#k~@k~ m@g~ uw~pw~wQ@yn~ psE m` smQbn~{ vR sQq~{Qvlt pmNk~ q? vd`w~ pYX~nk`rW
an~qmt a#sEv@h`w~ mt awWwyt y` h#k~@k~ an`gw@y~ q? awWwyt y$m awWwyt ayw~ sQq~{Qyk~ q? e@s~w~
n#w~nmQ an`gwyt ayw~ sQq~{Qyk~ q?     

mh`c`r~y nl]n\ q s]l\v`mh`c`r~y nl]n\ q s]l\v`mh`c`r~y nl]n\ q s]l\v`mh`c`r~y nl]n\ q s]l\v`
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