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gOr#w~v`kr~;Ny a@h`~sQkQrWm 
 

 
e~k`k`r w~vrNykQn~ ek~ qQX`vk~ qQ@g~ clnyvn @r`kt|tEvk sQtQn vQq&`ZykO awhrQn vs~wOvl clQwy e~ 
vQq&`Zy`t @p@nn~@n~ @k@s~ q#yQ apQ qnQmE. vQq&`Zy`t @p@nn a`k`ryt e@s~ awhrQn sQyU vs~wO 
nQX~clw`@vn~ ptn~@gn wm @qp` qQX`vt ekm e~k`k`r w~vrNykQn~ clny @vyQ. @my vQq&`Zy`t 
pmNk~ @n`v @r`kt|tE@v| sQtQn sQyU @qn`@g~m @p`qE aw~q#kWm @vyQ. @m| @p`qE aw~q#kWm mw pqnm| vW 
@r`kt|tE@v| sQtQn jny`t ud phw yn sAkl~p nQr~m`ny krgw h#kQ y. awhrQnE lbn vs~wO 
clnyvn~@n~ phwt y#yQ @r`kt|tE v#sQynt kQvh#kQ y. e@s~w~ n#w~nm| p`q a#w~@w~ phw y#yW gw@h`w~ 
awhrQnE lbn sQyU vs~wO phwt v#@tn~@n~ y#yQ kQvh#kQ y. phwt vQr#q~{ qQX`v ud @ls gwh#kQ y. 
@mhQ qW @w~r#m|gw yEw~wk~ nm| ud phw yn qQX` @r`kt|tE v#sQyn~@g~ nQr~m`n bvw~ e~ nQr~m`n ym|kQsQ 
aw~q#kWmk~ mw pqnm|vn bvw~ y. @r`kt|tE v#sQyn~ sQyU @qn`@g~m p`q a#w~@w~ q ekm qQX`vk bv q 
@mhQ qW amwk @n`kL yEwO y. ym| ayErkQn~ @r`kt|tE v#sQyn~@gn~ a#w#mkO@g~ p`q ek~ qQX`vktw~ a@nk~ 
ay@g~ p`q vQr#q~{ qQX`vtw~ vW nm| kOmk~ sQqEvWmt id wQbENQ q? e@mn~ m awhrQnE l#bR vs~wO q ek~ 
qQX`vkt pmNk~ clny @n`vW vQr#q~{ qQX`vnt clny vW nm| kOmk~ sQqEvn~nt wQbENQ q? ev#nQ avs~}`vk 
ud phw ynE@vn~ qQX` h[En`gn~@n~, enm| nQr~m`ny krgn~@n~ @k@s~ q? 
 
q#n~ @r`kt|tE v#sQyn~@gn~ an~ayt @k@s~ @vww~ vQq&`Zyn~t pYX~nyk~ @vyQ. awhrQnE lbn sQyU vs~wO 
phwt clny vn~@n~ a#yQ q? @k@s~ q? yn~n e~ pYX~nyyQ. pYX~n @qkk~ @s~ wQbEN q @mhQ a#w~@w~ ekm 
pYX~nyk~ y. @mhQ qW vQq&`Zyn~ awrQn~ ek~ aykOt kqQm aqhsk~ phL @vyQ. @m| aqhs~ phLvn~@n~ pYwQx`v 
@h`wO@k`t@gn y. e@hw~ aqhs~ rQk~wyk phL @n` @vyQ. aqhs~ phLvn~@n~ mns~vl y. e~ e~ mns anEv 
phLvn aqhs~ q @vns~ @vyQ. mnst aqhs~ phLvWmt sAs~k^wQy q blp`yQ. ym|kQsQvkOt aqhsk~ 
phLvn~@n~ e~ w#n#w~w` kOd`kl sQt a#sE qEtE @q~ pqnm| krgnQmQn~ y. aqhs~ phLvWm ynE ek~ awkQn~ 
gw~kl aqhs~ nQr~m`nyk~ @vyQ. aqhsk~ a#wQvWm ynE aqhsk~ nQr~m`ny kQrWmk~ q @vyQ.  
 
@k@s~ @h`~ @v|v` ap vQq&`Zy` pvsn~@n~ @r`kt|tEv yt (phwQn~) sQyU vs~wO a`kr~Xny krn vQX`l 
vs~wOvk~ a#wQ bv y. e~ vs~wOv @r`kt|tE@v| sQyU vs~wO mw blyk~ a#wQkrn bvw~ e~ bly vs~wOvk 
s~kn~{y y#yQ kQy#@vn ym| pr`mQwQykt sm`nEp`w bvw~ vQq&`Zy` kQyyQ. vQq&`Zy` @m| kQyn~@n~ 
kwn~qrykQ. e~ kwn~qryt avX& nm| pYv`qyk~ y#yQ kQvh#kQ y. e~ awr vQq&`Zy` wvw~ kwn~qryk~ 
kQyyQ. e~ kwn~qryt anEv vs~wOvk~ mw a#wQkrn bly @h~wO@vn~ vs~wOvt w~vrNyk~ l#@byQ. bly 
vs~wOv mw kYQy`krn~@n~ vs~wO@vhQ klQn~ kQyn lq s~kn~{@y~w~ vs~wOvt l#@bn w~vrN@y~w~ gONQwyt 
sm`nEp`wQk vn ayErQn~ y.  
 
vQq&`Zy`@g~ @m| kwn~qr @qkt anEv awhrQnE lbn vs~wOvl clQwy vQs~wr kLh#kQ y. vs~wOv mw 
a#wQkrn bly ehQ s~kn~{yt sm`nEp`wvWmw~ bly w~vrN@yhQ h` s~kn~{@yhQ gONQwyt sm`nEp`wvWmw~~ 
@h~wO@k`t@gn awhrQnE l#bR sQyU cs~wO ekm w~vrN@yn~ phwt clny @vyQ. ey k`htw~ lb`gw h#kQ 
nQrW]NykQ. vQq&`Zy`@g~ k`r~yy sPl vW a#w. ohE @k@s~ @h`~, ekvQt ekw#nQn~ awhrQnE lbn vs~wO 
ekm w~vrNykQn~ clny vn~@n~ @k@s~ q yn pYX~nyt pQLQwOrk~ spy` a#w.  
 
e@hw~ a@nk~ vQq&`Z@y`~ ap vQq&`Zyt avX& o|n$m @qyk~ kWmt idwb` p#w~wkt @n` @vwQ. ovEhE ap 
vQq&`Zyn~@gn~ pYX~n aswQ. awhrQnE l#bR vs~wOv mw @r`kt|tEv yt a#wQ vs~wOv blyk~ @y`qn~@n~ 
@k@s~q#yQ ovEhE pYX~n krwQ. e~ vs~wOv @r`kt|tE@v| a#wQ vs~wO smg sm|bn~{krn kByk~ rQtk~ v#nQ @qyk~ 
qk~nt @n`m#w. @r`kt|tEv yt a#w#yQ kQyn vs~wOv qEtE aykO n#w. @r`kt|tEv yt a#w#yQ kQyn vs~wOv 
@pn~vn @ls q a#w#m|hE blkrwQ. e@hw~ ap vQq&`Zy` @m| ek pYX~nyktvw~ pQLQwOr# @n`spyyQ. ohE 
kQyn~@n~ wm kwn~qrvlt, enm| pYv`qvlt, anEv awhrQnE lbn vs~wOvl clny vQs~wr @k@rn bv y.  
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@r`kt|tE@v| sQtQn vQq&`Zy` awhrQnE lbn vs~wOvl clny vQs~wrkrn a`k`ry h` nQv|tn~ vQq~vw` 
nQq#l~@l~ v#@tn vs~wOvl clny vQs~wrkL a`k`ry awr @vnsk~ n#w. ovEhE @q@qn`m in~qQy @g`~cr 
@n`vn sAkl~p @y`q`gnQwQ. ap vQq&`Zy`@g~ @r`kt|tEv yt pQhQtQ vs~wOv qEtEvkO n#w. e@mn~m nQv|tn~ 
pVQvry`@g~ gOr#w~v`kr~;N bly q qEtE aykO n#w. e~ e~ avs~}`vl bl kYQy` @k@rn~@n~ @k@s~ q yn~n q 
p#h#qQlQ @n` @k@ryQ. bly a#wQkrn kByk~ rQtk~ v#nQ @qyk~ @n` pvwQyQ. e@s~ vEvw~ nQv|tn~ pVQvry` 
@mn~ m ap vQq&`Zy` q a#w#m| nQrW]N wm pYv`q @hvw~ kwn~qr mgQn~ @w~r#m|kryQ. 
 
q#n~ apQ @p`@L`@vhQ nQq#l~@l~ v#@tn vs~wOvk smEq~@q~X r`mEv slkmE. nQq#l~@l~ v#@tn vs~wOvk~ @p`@L`vt 
s`@p~]v w~vrNykQn~ clny @vyQ. ekQ@nkt a`sn~n@y~ pQhQtQ vs~wO @qkk~ @p`@L`vt s`@p~]v ekm 
w~vrNykQn~ clnyvn~@n~ y#yQ kQvh#kQ y. e@hw~ e@s~ nQq#l~@l~ v#@tn vs~wOvk smEq~@q~X r`mE@vhQ sQt 
b#lR vQt  kQvh#k~@k~ kOmk~ q? e~ vs~wOv ehQ smEq~@q~X r`mE@vhQ nQslv a#w. e@mn~ m asl pQhQtQ nQq#l~@l~ 
v#@tn vs~wOv q pLmE r`mE@vhQ ek~@k`~ nQsl a#w. n#w~nm| e~k`k`r pY@v|gykQn~ gmn~kryQ.  
 
@myQn~ kQvh#k~@k~, ayQn~s~tyQn~ vQq~vw` nQgmny kL a`k`ryt, s~}`nWy vX@yn~ gw~kl w~vrNykQn~ 
clnyvn smEq~@q~X r`mEvk~ h` gOr#w~v`kr~;Ny yn~n wOl& bv y. @r`kt|tE@v| sQtQn vQq&`Zy` @r`kt|tEv 
smg w~vrNykQn~ clny @vyQ. evQt ohE@g~ smEq~@q~X r`mE@vhQ nQq$l~@l~ v#@tn vs~wO @hvw~ awhrQnE l#bR 
vs~wO w~vrNyk~ shQwv clny @vyQ. @r`kt|tEv nQsl y#yQ gw@h`w~ e@ls awhrQnE l#bR vs~wOvl clQwy 
vQs~wr kLh#kQ ek~ kYmykt anEv e~ vs~wO a`kr~;Ny krn vQX`l vs~wOvk~ @r`kt|tEv yt @vyQ. a@nk~ 
awt @p@L`vt s`@p~]v nQq#l~@l~ v#@tn vs~wOvk~ gw@h`w~, eyt s`@p~]v ey nQslv a#wQv` pmNk~ 
@n`v a`sn~n@y~ a#wQ vs~wOvk~ e~~ vs~wOvt s`@p~]v ek~@k ~̀ nQslv a#w, n#w~nm| e~k`k`r pY@v|g@yn~ 
gmn~kryQ. e~ @qv#nQ vs~wOvt pLmE vs~wOvt s`@p~]v a`sn~n@y~ qW w~vrNyk~ n#w. 
 
ayQn~s~tyQn~ vQq~vw` @m| nQrW]NvlQn~ nQgmny @k@L~ s~}`nWy vX@yn~ gw~kl w~vrNyvn smEq@q~X 
r`mEvk~ h` gOr#w~v`kr~;Ny wOl& bv y. @vnw~ vcnvlQn~ kQyn~@n~ nm| gOr#w~v`kr~;N bly w~vrNyvn 
smEq~@q~X r`mEvk sQt b#lR kl n#wQ vW yn bv y. enm| gOr#w~v`kr~;N bly w~vrNyvn smEq~@q~X r`mEvk~ 
mgQn~ n#wQkL h#kQ bv y. e@hw~ @mhQ qW pY@v|sm| vQy yEwO w#nk~ @vyQ. gOr#w~v`kr~;N bly h` 
w~vrNyvn smEq~@q~X r`mEvk~ wOl&vn~@n~ s~}`nWy vX@yn~ pmNkQ. s~}`nWy yn avX&w`v ivw~kL vQt 
ytkW wOl&w`v n#wQ vW yyQ.  
 
@my p#h#qQlQ kQrWm s[h` @p`@L`vt @b`@h`~ qErk sQt e~ kr` v#@tn kOd` vs~wO @qkk~ slkmE. @m| vs~wO 
@qk a`rm|x@y~ qW ekQ@nkt s`@p~]v ekm pY@v|g@yn~ gmn~krnE a#w. n#w~nm| ekQ@nkt s`@p~]v 
nQslv a#w. @m| vs~wO @qkt tWk @v|l`vk~ e@s~ ekt sQtW@m| avs~}`v eL@Bn nmEw~ v#dQ @v|lvk~ 
@n`@g`sQn~m e~ ovE@n`vEn~t s`@p~]v qErs~vn~nt ptn~gnQyQ. eyt @h~wOv @p`@L`@vhQ gOr#w~v`kr~;ny 
e~k`k`r @n` vWm y. @p`@L`@vhQ gOr#w~v`kr~;Ny e~k`k`r @n`vn b#vQn~ vs~wO @qk mw kYQy`krn bl 
@vns~@vyQ. bl @vns~vWm @h~wO@vn~ tQk @v|l`vk~ @gvW gQy psE vs~wO @qk mw kYQy`krn bl q @vns~ @vyQ. 
evQt ek~ aAXOvk~ a@nk~ aAXO@vn~ kYm@yn~ ivwt ynv` pmNk~ @n`v aAXO mw a#wQ@k@rn w~vrN q 
@vns~ @vyQ. s~}`nWyw`v ivw~kL vQt apt l#@bn~@n~  ekQ@nkt s`@p~;v w~vrNyvn vs~wO @qkk~ y.   
 
ayQn~s~tyQn~ vQq~vw` kL @q~ n#vww~kW@mhQ vrqk~ @n`m#w. ohE s~}`nWy vX@yn~ gw~kl gOr#w~v`kr~;N 
bly w~vrNykQn~ clnyvn smEq~@q~X r`mEvk~ h` sm bv @pn~nEm| @k@L~ y. s~}`nWy vX@yn~ gw~kl 
gOr#w~v`kr~;N bly w~vrNykQn~ clnyvn smEq~@q~X r`mEvkQn~ pYwQs~}`pny @k@L~ y. ayQn~s~tyQn~ 
vQq~vw`@g~ s`{`rN s`@p~]w`v`q@yhQ mRl {r~my ey @vyQ. sAkl~pyk~ @ls gw~kl @my av@b`~{ 
krg#nW@m| aphsEw`vk~ n#w. e@hw~ e~ h` sm|bn~{ gNQwy wrmk~ sAkWr~N @vyQ.    
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@mhQ qW ymkOt a#sQy h#kQ pYX~ny nm| w~vrNyvn smEq~@q~X r`mEv e@s~ w~vrNy vn~@n~ kQnm| r`mEvkt 
s`@p~]v q yn~n y. e@ls gwh#kQ vQ@X~; smEq~@q~X r`mE n#w. ym| smEq~@q~X r`mEvk awhrQnE l#bR vs~wO 
p` @n`@v| nm|, e@s~ awhrQnE l#bR vs~wO r`mE@vhQ vQ@X~; pY@q~Xyk~ kr` w~vrNykQn~ gmn~krn~@n~ nm|, in~ 
kQy#@vn~@n~ e~ smEq~@qX r`mEv ym| r`mEvkt  s`@p~]v w~vrNykQn~ clnyvn bv h` klQn~ kQyn lq 
r`mEvt s`@p~]v aw~hrQnR l#bR vs~wOvl clQwy a`kr~;Nyk~ mgQn~ @w~r#m| kLh#kQ bv y. e@hw~ @m| kQyn 
ymsmEq~@q~X r`mEv kOmk~ q? 
 
@k@s~ @h`~ @v|v` q#n~ avs~}QwQ smEq~@q~X r`mEvl ww~w~vy kOmk~ q? avs~}QwQ smEq~@q~X r`mE ynE@vn~ vQ@X~;Qw 
vR r`mE kOlkyk~ n#w yn~n ayQn~s~tyQn~ pVQvry` avs~}QwQ r`mE @s`y` y$@m| pYwQPly @ls @l`~ky`t q#nEm| 
qEn~@n~ y. @m| w~vrNy shQw smEq~@q~X r`mvk~E ynE avk`X k`ly vkYvW@m| pYwQPlyk~ @ls nQr~m`ny vn~nk~ 
y#yQ ohE kW@v| y. nQv|tn~ pVQvry` gOr#w~v`kr~;N blyk~ mgQn~ @w~r#m|gw~ nQq#l~@l~ v#@tn vs~wOvl 
clQwy ayQn~s~tyQn~ vQq~vw` avk`X k`l@yhQ vkYw`v (curvature of space time) mgQn~ @w~r#m| kr 
qEn~@n~ y. emgQn~ ayQn~s~tyQn~ pVQvry` gOr#w~v`kr~;Ny mgQn~ bthQr @l`~ky @w~r#m|gw~ qErk qW sQqEkrn 
kYQy`v a@h ~̀sQ @k@L~ y. wvqErtw~ gOr#w~v`kr~;Nyk~ avX& @n` vWy. avk`X k`l@yhQ vkYw`v ynE 
s~}`nWy gONykQ. e~ s~}`nWy gONy avk`X k`l@yhQ a#wQkrn~@n~ vs~wO h` vQkQrN mgQn~ y. vs~wOvk~ ek~ 
w#nk sQt wvw~ w#nkt @gngQy@h`w~ evQt asL vR avk`X k`ly @vns~ @vyQ. enm| avk`X k`l@yhQ 
vkYw`v @vns~ @vyQ. @m| @vns~vWm kYm@yn~ avk`X k`l@yhQ a@nk~ pY@q~Xvlt q qn~vnE l#@byQ. e@s~ 
qn~vnE lbn~@n~ ]NQkv @n` @vyQ. e~ s[h` ym| k`lyk~ gw@vyQ. qErk qW ]NQkv sQqEvn kYQy`v a@h`~sQ 
@vyQ. 
 
mh`c`r~y nlQn~ q sQl~v` 
                                            
 
 
 


