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smg`mQ sQq~{Q smg`mQ @n`vWm 
 

 
@p`@L`v mwOpQt sQtQn apt @p`l~ @gdQyk~ v#@tn bv @pnEN q, @p`l~ @gdQ@yhQ sQtQn k^mQykO v#nQ 
nQrW]kykOt @p@nn~@n~ @p`@L`v @p`l~ @gdQy kr` a#qW en bv h` @p`l~ g@s~ mEqEn wm`@gn~ a$w~vW @p`l~ 
g@s~ mEL wm` @vwt p#mQN a#wQ bv y. @p`l~ g@s~ mEqEn wm` smWp@yhQ wQbW @p`l~ g@s~ mEL wm` kr` e~mt 
k`lyk~ gwvn bv q k^mQy` qnQyQ. e~ k^mQy`@g~ avk`X k`l@yhQ y. e@mn~ m e~ k`ly wOL @p`l~ g@s~ 
mEqEn wm`@gn~ a$w~vW ym| qErk~ gmn~kr a#wQ bv q k^mQy` q#ngnQyQ. nQv|@t`~nWy @x_wQk vQq&`vt anEv 
@p`@L`v mwOpQt sQtQn nQrW]kykOt s`@p~]v @p`l~ @gdQy ntE@vn~ gQLQhW @p`@L`vt v#tWmt gwvn k`ly  
@p`l~ @gdQy mw sQtQn k^mQy`t @p`l~ g@s~ mEqEn wm` smWp@y~ sQt @p`l~ g@s~ mEL wm` smWpyt e~mt gwvn 
k`lyt  sm`nvn nmEw~ ayQn~s~tyQnWy s`@p~]w`v`qyn~t anEv ey e@s~ @n` @vyQ. qEr sm|bn~{@yn~ q 
e@s~ m y. @p`l~ g@s~ us @ls @p`@L`v mwOpQt sQtQn nQrW]ky` mnQn qEr v#@tn @p`l~ @gdQy mw sQtQn 
k^mQy` @p`l~ g@s~ k@[~ qQg @ls mnQn qE@rn~ @vns~ @vyQ.  
 
ayQn~s~tyQnWy s`@p~]w`v`qvlQn~ @k@rn~@n~ sQq~{Q @qkk~ awr vR k`l h` qEr @vn @vn m gw~kl asm`n 
kQrWm y. e@hw~ ek~wr` a`k`rykt @m| qEr h` k`l pY`n~wr sks~kr g#nW@mn~ nQr~Ny @k@rn avk`X - 
k`l pY`n~wry (space - time interval) yn~n kQnm| nQrW]kykO sm|bn~{@yn~ gw~kl q ekm agyk~ lb` 
@qyQ. k`ly h` qEr @vn @vn m gw~kl ek~ ek~ nQrW]kykOt @vn @vn m mQnEm| lb` @qnmEw~ avk`X k`l 
pY`n~wry  sm|bn~{@yn~ gw~kl ekm mQnEmk~ lb` @qyQ. nQrQ]ky`@gn~ s~v`yw~w v @m@ls ekm mQnEmk~ 
l#@bn vQt e~ mQnEmt avQclkyk~ y#yQ kQynE l#@byQ. @mhQ @w~r#m nm| ayQn~s~tyQnWy s`@p~]w`v`qvl q 
s$m nQrW]kykO h` sm|bn~{@yn~ gw~kl avQclkyk~ vn ym| r`XQyk~ @h ~̀ r`XQ wQ@bn bv y. s`@p~]w` 
pQtEps ayQn~s~tyQn~ pVQvry`g~ s`@p~]w`v`qvl qW ym| avQclkyk~ @h`~ avQclk kQhQpyk~ @h`~ wQbQy h#kQ y. 
ayQn~s~tyQnWy s`@p~]w`v`q s`@p~]vn~@n~ a#w#m| kr#NE sm|bn~{@yn~ pmNkQ.  
 
ayQn~s~tyQn~ pVQvry` k`ly yn~n @w~r#m| g#nWmt uw~s`h @k@L~ @k@s~ q#yQ apQ vQmsmE. ohEt nQv|@t`~nWy 
@x_wQk@yhQ h` k`n~tWy qr~Xn@yhQ @mn~ k`ly yn~n pY`g~ anExSwW nQr@p~] v gl`yn~nk~ @n` vW y. 
nQv|@t ~̀nWy @x_wQk vQq&`@vhQ e@s~ gl` yn k`ly nQrW]ky`@gn~ s~v`yw~w vR awr ek~ ek~ nQrW]ky` e~ 
k`l pY`n~wryk~  m#ngw~ vQt l#@bn agy ekk~ m vQy. nQv|@t`~nWy @x_wQk vQq&`@vhQ @k@rn~@n~ gl` yn 
k`ly (k`l pY`n~wryk~) m#ng#nWmkQ. e@hw~ ayQn~s~tyQn~ pVQvry` ptn~ gw~@w~ m m#ng#nW@mnQ. k`ly 
m#ng#nWm yn~@nn~ aqhs~ krn~@n~ kOmk~ q? k`ly m#ng#@nn~@n~ sQq~{Q @qkk~ awr y. qEm|rQyk~ @v|qQk`vt 
p#mQNWm h` @v|qQk`@vn~  pQtw~vWm sQq~{Q @qkkQ. apt @m| sQq~{Q @qk awr k`l pY`n~wry m#ng#nWmt h#kQ y. 
e~ k`l pY`n~wry m#ng#nWmt apt or@l`~sEvk~, @h`~r` vWqEr#vk~ (hour glass), p$ w#tQyk~ @h`~ @vnw~ 
upkrNyk~ @y`q`gw h#kQ y.  
 
@h`~r` vWqEr#vk @h`~ p$ w#tQyk @h`~, or@l`~sEvk @mn~ k`ly lkONEkr n#w. or@l`~sE@vhQ mEhEN@whQ 
ww~pr ktEv, mQnQw~wO ktEv h` p#y ktEv cln@yhQ @y@qyQ. e@s~ clny vW@m| qW e~ ktE or@l`~sE mEhEN@whQ 
lkONEkr a#wQ aAk os~@s~ yyQ. e~ ktE e~ e~ wn~hQ pQhQtQ vQt e~  aAk a`{`r@yn~ apQ @vl`v kQymE. e@hw~ 
@h`~r` vWqEr#@vhQ e@s~ k`ly lkONE kr n#w. v#lQ pQrvR @h`~r` vQqEr#vk v#lQ tQk @h`~r` vQqEr#@vhQ ek~ 
p#w~wk sQt a@nk~ p#w~wt y$mt ym| k`lyk~ gw vn~@n~ y#yQ apQ kQymE. e@mn~ m p$ w#tQyk q ehQ sQqEr 
os~@s~ jly pQrWmt ym| k`lyk~ gwvn~@n~ y#yQ apQ kQymE.  
 
p$ w#tQykQn~ @h`~ @h`~r` vWqEr#vkQn~ @h ~̀ k`ly m#ng#nWm h` or@l ~̀sEvkQn~ k`ly m#ng#nWm awr @vnsk~ 
@v| q? ehQ a#w~@w~ mRly pQLQb[ pYX~nyk~ pmN y. p$ w#tQykQn~ k`ly m#ng#nW@m| qW mRly, enm| a`rm|xy 
@ls s#l@kn~@n~ ey jl@yn~ hQs~ v wQ@bn avs~}`v y. @h`~r` vWqEr#@vhQ q  mRlyk~ @vyQ. e~ @h`~r` 
vWqEr#@vhQ v#lQ ehQ ek~ @k`tsk mEUmnQn~ m wQ@bn avs~}`v y. e@hw~ or@l`~sE@vhQ e@ls mRlyk~ n#wQbv 
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@p@nyQ. o|n$m avs~}`vk or@l`~sE@vhQ nQX~cQw @vl`vk~ q#k~@vyQ. @mhQ qW sQqEvn~@n~ mRlyk~ n#wQvWm @n`v 
k`l pY`n~wr iw~ kOd` @k`ts~vlt (ww~prvlt @h`~ mQnQw~wOvlt @h`~) phsE@vn~ m k#dWmt h#kQ vWm y. p$ 
w$tQyk e@ls k`l pY`n~wryk~ phsE@vn~ kOd` @k`ts~vlt k#dWmt @n` h#kQ @vyQ. p$ w$tQy mEUmnQn~ m 
jl@yn~ pQrWmt gwvn k`ly ey x`gyk~ pQrWmt gwvn k`ly @mn~ @qgONyk~ @n` @vyQ. @mhQ qW q p$ 
w#tQyk~ jl@yn~ pQrWmt gwvn k`l@yn~ x`gyk~ m#ng#nWmt kYmyk~ wn`gw @n`h#kQv` @n` @vyQ. aq`L 
p$ w#tQy jl@yn~ pQrWmt gwvn k`l@yhQ qW @qvrk~ m jl@yn~ pQ@rn kOd` p$ w#tQ @qkk~ nQr~m`Ny 
krg#nW@m| h#kQy`v @vyQ. e@hw~ @my sAkWr~N kYQy`vlQyk~ @vyQ.  
 
or@l`~sE@vhQ k`l pY`n~wr kOd` @k`ts~vlt k#dWmt a#wQ phsEv @h~wO@k`t@gn ehQ k`l pY`n~wryk~ 
m#nW@mhQ qW @y`q` gn~n` mRly o|n$m avs~}`vk qW gw h#kQ y. avX& nm| uq#sn hwyQ ph ynE@vn~ 
kQy#@vn @vl`v (avs~}`v) apt mRly @ls gwh#kQ @vyQ.  n#w@h`w~ e~ s[h` @vnw~ @vl`vk~ gw h#kQ 
y. ap uq#sn hwyQ ph a@p~ mRly @ls gw@h`w~ uq$sn hwyQ qhy @ls q#k~@vn @v|l`v h` e~ mRly 
awr k`l pY`n~wry mQnQw~wO phk~ @vyQ. or@l ~̀sE@vhQ q#k~@vn @v|l`@vn~ kQy#@vn~@n~ q k`l pY`n~wrykQ. 
svs wOn ynE@vn~ kQy#@vn~@n~ m{&h~n@yhQ sQt svs wOn ynE@vn~ kQy#@vn @vl`v (avs~}`v) awr k`l 
pYn~wry p#y wOnk~ yn~n y. @mhQ qW mRly @ls g#@nn~@n~ m{&h~ny y.  
 
@myQn~ @pnW yn kr#N nm| p$ w#tQ@yn~, @h`~r` vQqEr#@vn~, or@l ~̀sE@vn~ @h`~ @vnw~ upkrNykQn~ @h`~ 
m#@nn~@n~ avs~}`, enm| sQq~{Q @qkk~ awr k`l pY`n~wry bv y. ayQn~s~tyQn~ vQq~vw` @w~r#m| gw~ pY{`n m 
kr#Nk~ vR@y~ @my y. k`l pY`n~wr m#@nn~@n~ sQq~{Q @qkk~ awr y yn~n ohEt v#thQNQ. ym| upkrNykQn~ 
k`ly m#nW@m| qW ap krn~@n~ q sQq~{Q @qkk~ awr k`l pY`n~wry m#nWm y. apQ qEm|rQyk~ @v|qQk`vt p#mQNW@m| 
sQq~{Qy (event) h` @v|qQk`@vn~ pQtw~vW@m| sQq~{Qy awr k`l pYn~wry mnQmE. ehQ qW apQ or@l`~sEvk~ 
@y`q`gw~@w~ y#yQ sQwmE. or@l`~sEvk~ @y`q`g#nW@m| qW ap krn~@n~ kOmk~ q? 
 
qEm|rQy @v|qQk`vt p#mQ@Nnv`w~ smg apQ or@l`~sE@vn~ @vl`v bl`gn~@nmE (kQyvmE). in~psE qEm|rQy 
@v|qQk`@vn~ pQtw~vWmw~ smg q or@l`~sE@vn~ @vl`v bl`gnQmE. ap krn~@n~ @m| kQyvWm| @q@kn~ pLmEv#n~n 
@qv#n~@nn~ adEkQrWm y. @mhQ @w~r#m|g#nWmt a#w~@w~ kOmk~ q#yQ kQsQvkOt sQ@wnE a#w. e@hw~ ap @mhQ qW 
krn~@n~ kOmk~ q#yQ iw` sEprQ]`k`rWv vQX~@l~;Ny kL w#n#w~w` vR@y~ ayQn~s~tyQn~ vQq~vw` y. qEm|rQy 
@v|qQk`vt p#mQ@Nw~ m @vl`v bl`g#nWm ynE qEm|rQy @v|qQk`vt p#mQNW@m| sQq~{Qy h` or@l`~sEv ktE ym| 
pQhQtEmkt p#mQNW@m| sQq~{Qy smg`mW (simultaneous) v sQqEvn~@n~ y#yQ ap vQsQn~ gnE l#bWm y. @mhQ qW 
v#qgw~ m vcny vnE@y~ smg`mW yn~n y. qEm|rQy @v|qQk`vt p#mQ@Nnv`w~ smg apQ or@l`~sE@v| ktE p#mQN 
a#w~@w~ kQnm| pQhQtEmkt q#yQ bl` gn~@nmE. e~ sQq~{Q @qk smg`mWv sQqEvn b#vQn~ sQq~{Q @qk m sQqEvn~@n~ ek 
m @vl`vk qW y#yQ p#vsWmt apQ pEr#qE vW sQtQmE. enm| apt e@s~ g#nWmt, p#vsWmt apQ pEr#qE kr l#bW 
sQtQn~@nmE. e~ apt kOd`kl sQt l#@bn pEhENEvk pYwQPlyk~ @vyQ.  
 
qEm|rQy @v|qQk`vt p#mQNWm @mn~ m or@l`~sE@v| ktE ym| pQhQtEmkt p#mQNWm q sQq~{QykQ. qEm|rQy @v|qQk`@vn~ 
pQtw~vWm sm|bn~{@yn~ q e@s~ y. ehQ qW q or@l`~sE@v| ktE ym| pQhQtEmkt p#mQ@Nn sQq~{Qy @vyQ. qEm|rQy 
@v|qQk`vt p#mQNW@m| sQq~{Qy h` qEm|rQy @v|qQk`@vn~ pQtw~vW@m| sQq~{Qy awr k`l pY`n~wry m#ng#nW@m| qW ap 
krn~@n~ e~ sQq~{Q @qk smg smg`mW vn @vnw~ sQq~{Q @qkk~ awr k`l pY`n~wryt apt avX& k`l 
pY`n~wry sm`n y#yQ s#lkQm y. or@l ~̀sE@v| ktE sm|bn~{ sQq~{Q @qk awr k`l pY`n~wry apt or@l ~̀sE@vn~ 
kQyv`gw h#kQ @vyQ. eb#vQn~ qEm|rQy @v|qQk`vt p#mQNW@m| sQq~{Qy h` qEm|rQy @v|qQk`@vn~ pQtw~vW@m| sQq~{Qy awr 
k`l pYn~wry q apt q#ngw h#kQ @vyQ. 
 
ayQn~s~tyQn~ vQq~vw`@g~ vQX~@l~;N@yhQ v#qgw~ m @k`ts vR@y~ smg`mQ sQq~{Q pQLQb[ v ohE kL nQrW]Ny y. 
ym| nQrW]kykOt s`@p~] v sQq~{Q @qkk~ smg`mW nm| e~ nQrW]ky` e~ sQq~{Q @qk ek m k`lyk qW sQqEvn~@n~ 
y#yQ gn~n` bv ohE @pn~v` qEn~@n~ y. in~psE ohE mwOkl v#qgw~ pYX~ny vR@y~ smg`mQ sQq~{Q ynR 
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nQrW]ky`@gn~ s~v`yw~w q yn~n y. @vnw~ vcnvlQn~ kQv@h`w~ ek~ nQrW]kykOt sm`g`mQ vR sQq~{Q @qkk~ 
@vnw~ nQrQ]kykOt q  smg`mW q yn~n ohE pYX~n @k@L~ y.  
 
nQv|@t ~̀nWy @x_wQk vQq&`vt anEv smg`mW sQq~{Q nQrW]ky`@gn~ s~v`yw~w vQy. ym| sQq~{Q @qkk~ ym| 
nQrW]kykOt s`@p~] v smg`mQ vW nm| e~ sQq~{Q @qk @vnw~ o|n$m nQrW]kykOt s`@p~] v q smg`mQ vQy. 
e@hw~ ayQn~s~tyQn~ vQq~vw` @pn~v` qEn~@n~ ey e@s~ @n`vn bv y. ey bthQr @x_wQk vQq&`@vhQ mhw~ 
@prLQyk~ kL pYk`Xyk~ vQy. bthQr @x_wQk vQq&`@vhQ e@wk~ wQbR nQv|@t`~nWy sEsm`qr~Xy (paradigm – 
a#w#mEn~t anEv p#rdyQmy) emgQn~ @vns~ @krQNQ.  @m| sEsm`qr~X @vns ynE upn&`s (hypotheses) 
@vnsk~ @n` vW y. a#w#m|hE sEsm`qr~X @vns yn~n upn&`svl @vnsk~ s[h` pmNk~ @n`v a#w#m| vQt 
@k`k` @k`~l` p`n@yn~ @pp~sQ @k`~l` p`nyt m`r#vWm vQs~wrkQrWm s[h`w~ @y`q`gnQwQ. e~ ovEn~@g~ @n`q#nEm 
@h~wO@k`t@gn y. 
 
bthQr @x_wQk vQq&`v nQv|@t`~nWy sEsm`qr~X@yn~ ayQn~s~tyQnWy sEsm`qr~Xyt m`r#vWmw~ smg k`lyt wQbR 
nQr@p~]kw~vy q a@h`~sQ vW gQ@y~ y. bthQr @l`~k@yhQ k`ly yn~n wvqErtw~ nQrW]ky`@gn~ s~v`yw~w vR 
@qyk~ @n` vW y. k`l pY`n~wry nQrW]ky`@gn~ nQrW]ky`t @vns~vQy. ehQ pqn@m| wQbE@N~ smg`mQ sQq~{Q 
nQrW]ky`@gn~ s~v`yw~w @n` vWm y. enm| smg`mQ sQq~{Q wvqErtw~ nQr@p~] v smg`mQ @n` vWm y. 
 
mh`c`r~y nlQn~ q sQl~v` 
 
 
 
    
 
 


