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an`gw sQAhl j&`mQwQyk~ 
 
 
mh`vAXy hEqE iwQh`s @p`wk~ @n` @vyQ. ehQ kr~w^ mh`n`m hQmQyn~ s[hn~kr a#wQ prQqQ ey lQy` a#w~@w~ 
hEqW jny`@g~ phn~ sA@vQgy s[h` y. e~ p#h#qQlQv m sQAhl @b_q~{yn~ s[h` lQy#vENE gYn~}ykQ. ap klQn~ 
s[hn~kr a#wQ prQQqQ e~ k^wQ@yn~ sQAhl @b_q~{ r`j&yk~ s[h` pYv`q s$p@yyQ. sQAhl @b_q~{ r`j&y 
whvEr#kQrWm ehQ ek~ armENk~ vW a#w. e@hw~ in~ kQy#@vn~@n~ mh`n`m hQmQyn~ sQAhl @b_q~{ r`j&y 
whvEr#kQrWm s[h` hQwU lQy` a#wQ bv @n` @vyQ.  
 
mh`vAXy hEqE iwQh`s @p`wk~ @n`vn~@n~ ey sQAhl @b_q~{ sAs~k^wQ@yhQ lQy#vW a#wQ @p`wk~ b#vQnQ. ymQ 
vQ;yykt pmNk~ sWm` vR @p`w~ lQpQ a`qQy lQvWm ayw~vn~@n~ bthQr kYQs~wQy`nQ nRwnw~v sAs~k^wQyt y. 
kYQs~wQy`nQ nRwnw~vy ey lb`gw~@w~ gYWk smQpYq`@ynQ. e~ ek~wr` a`k`rykt a#rQs~@t`~tlWy n&`y smh b#[W 
a#w. e~ n&`@yhQ a#w~@w~ agy @qkk~ sh @k`~tQk @qkk~ pmNkQ. @mQ n&`y anEv sQwn bthQryn~t oQn$m 
kOlkyk avyv, ekQ@nkQn~ @vn~ vR upkOlkvlt @bqQy h#kQ y. a@p~ vw~mn~ @w~m`@vn~ wrmk~ b#h#rt 
yn nmEw~ apQ ey s`kcQC` krmE. ap e@s~ krn~@n~ q sQAhl @b_q~{ sAs~k^wQ@yhQ bv s[hn~kL yEwO y. apQ 
ywQh`sy gNQw@yn~ @vn~ @n` krmE. 
 
bthQr gNQw@yhQ wOlY&w` smQbn~{ (equivalence relations) nmQn~ smQbn~{ @vyQ. wOlY&w` smQbn~{yk~ 
ynE kOmk~ q?. kOlkyk ymQ avyv @qkk~ awr smQbn~{ wQbQy h#kQ y. apQ uq`hrNyk~ @ls A ynE B @g~ 
n$@ykQ yn smQbn~{y gnQmE. @mv#nQ smQbn~{ bthQr gNQw@yhQ A  R  B @ls lQy#@vyQ. @mhQ R yn~@nn~  
A h` B avyv @qk awr smQbn~{yk~ a#wQ bv kQy#@vyQ. @mv#nQ smQbn~{ vQsQn~ spERr`lnE l#bWmt h#kQ  
gON wOnk~ @vyQ. e~ pr`vr~wW (reflexive), smmQwWy (symmetric)  h` sAkY`m& (transitive) @vyQ. A h` 
B awr vR smQbn~{y m B h` A awr @vQ nmQ eyt smmQwWy smQbn~{yk~ y#yQ kQynR l#@byQ. @vnw~ 
vcnvlQn~ kQv@h`w~ A R B yn~@nn~ B R A yn~n gm& @vQ nmQ R pr`vr~wW smQbn~{yk~ @vyQ. 
uq`hrNyk~ @ls  A, B @g~ n$ykO nmQ B, A @g~ n$@yk~ @vyQ.  eb#vQn~ e~ smQbn~{y smmQwWy 
smQbn~{yk~ @vyQ.  
 
sAkY`m& smQbn~{yk~ s[h` avyv wOnk~ avX& @vyQ. A h` B awr smQbn~{y sh B  h` C awr q a#wQ e~ 
smQbn~{@yn~  A  h`   C awr e~ smQbn~{y m a#w#yQ gm& @vQ nmQ evQt e~ smQbn~{y sAkY`m& smQbn~{yk~ 
@vyQ. @vnw~ vcnvlQn~ nmQ A R B h` B R C yn~@nn~  A R C gm& @vQ nmQ R  sAkY`m& smQbn~{yk~ 
@vyQ. uq`hrNyk~ @ls n$q$y` smQbn~{y sAkY`m& smQbn~{yk~ @vyQ. e@s~w~ n#w@h`w~ p#v@wn~@nkQ 
yn~n q sAkY`m& smQbn~{yk~ @vyQ. A, B @gn~ p#v@wn~nkO h` B, C @gn~ p#v@wn~nkO nmQ evQt A, C 
@gn~ p#v@wn~@nk~ @vyQ.  
 
n$y` yn smQbn~{y sQAhl sAs~k^wQ@yhQ @mn~ m iAgQrQsQ sAs~k^wQ@yhQ q  smmQwWy h` sAkY`m& @vyQ. 
p#v@wn~n` yn~n q sAs~k^wWn~ @q@khQ m sAkY`m& smQbn~{yk~ @vyQ. e@ls m p#v@wn~n` yn~n 
sAs~k^wWn~ @q@khQ m smmQwWy @n` @vyQ. A, B @gn~ p#v@wn~nkO yn~@nn~ B, A @gn~ p#v@wn~nkO y#yQ 
gm& @n` @vyQ. e@ls e~ smQbn~{ pQLQb[ sAs~k^wWn~ @q@khQ m @p`qE@vQ  s[hn~kL h#kQ gON vEv q n$y` 
yn smQbn~{y sQAhl sAs~k^wQ@yhQ pr`vr~wW @n`vn awr iAgQrQsQ sAs~k^wQ@yhQ pr`vr~wW @vyQ.  
 
ymQ smQbn~{yk~ pr`vr~wW vn~@n~ aq`l kOlk@yhQ oQn$m s`m`jQkykO @h`~ avyvyk~ gw~kl e~ smQbn~{y e~ 
s`m`jQky` @h`~ avyvy @h`~ pQLQb[ v vlAgO vn~@n~ nmQ pmNkQ. A ynE A @g~ n$ykO nmQ n$y` yn 
smQbn~{y pr`vr~wW @vyQ. sQAhl sAs~k^wQ@yhQ kQsQvkO wm`@g~ m n$ykO @ls @n` s#l@kyQ. mQhQ[E mh` 
rhwn~ vhn~@s~ @q~v`nmQpQy wQs~s rjE@gn~ a#sR sEpYsQq~{ pYX~nm`l` @q@kn~ @qv#n~nt qEn~ pQLQwOr# anEv rjE 
wm`@g~ n$ykO @h`~ @n`n$ykO @h`~ @n` vW y. in~ kQy#@vn~@n~ rjE wm`@g~ n$ykO @n`vn bv y.  
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eb#vQn~ sQAhl sAs~k^wQ@yhQ n$y` yn smQbn~{y pr`vr~wW @n` @vyQ. e@hw~ iAgQrQsQ sAs~k^wQ@yhQ oQn$m 
aykO wm`@g~ n$ykO @ls s$l@kyQ. eyt ek~ @h~wOvk~ nmQ iAgQrQsQ sAs~k^wQ@yhQ kQsQvkOt wm`@g~ n$ykO 
@h`~ @n`n$ykO @h`~ @n`vW sQtWmt @n` h#kQvWm y. bthQr yE@qvQ kYQs~wQy`nQ sAs~k^wQ@yhQ ymkO ek~@k`~ wm`@g~ 
n$ykO vQy yEwO y. e@s~ n#w~nmQ @n`n$ykO vQy yEwO y. a#rQs~@t`~tlWy n&`y m{&y b#h#r kryQ. e~ n&`yt 
anEv A, ek~@k`~ B t  sm`n vQy yEwO y. n#w~nmQ  B t  asm`n vQy yEwO y. e~ @qk awrm#qQ ww~vyk~ @h`~ 
e~ @qkQn~ ekk~vw~ @n`vn ww~vyk~ @h`~ a#rQs~@t`~tlWy n&`@yhQ @n` @vyQ. eb#vQn~ iAgQrQsQ sAs~k^wQ@yhQ 
@h`~ @vnw~ bthQr yE@qvQ  kYQs~wQy`nQ sAs~k^wQyk @h`~ kQsQvkOt wm`@g~ n$ykO @h`~ @n`n$ykO @h`~ @n`vW 
sQtQy @n` h#kQ y. e@mn~ m yE@qvQ kYQs~wQy`nQ sAs~k^wQ@yhQ kQsQvkt @h`~ kQsQvkOt @h`~ @vnw~ @qyk~ h` ehQ 
vQt#q~{ @qy smg ekm smQbn~{y a#wQkr hwh#kQ q @n` @vyQ. e~ sAs~k^wQ@yhQ A t ekvr B t sm`nvWm 
h` asm`n vWm @n`kL h#kQ @vyQ.  e~ m{&y b#h#rkrn nQym@yhQ (The law of excluded middle) 
pYwQPlyk~ @vyQ.      
 
e@hw~ sQAhl @b_q~{ sAs~k^wQ@yhQ a#rQs~@t`~tlWy n&`y pmNk~ vlAgO @n` @vyQ. ehQ ymkOt wm`@g~ n$ykO 
@h`~ @n`n$ykO @h`~  @n`vW sQtQy h#kQ y. mQlQn~q pYX~n@yhQ n`g@s~n hQmQ@y`~ pr@l`v yn~@n~ kvEq#yQ a#sRvQt 
wm`w~ @n`@vQy, an~ aykOw~ @n`@vQy ynE@vn~ pQLQwOr# qEn~h. a#rQs~@t`~tlWy n&`yt anEv pr@l`vk~ a#w~nmQ 
ehQ yn sw~v@yk~ @vyQ. ehQ e~ wm` y#yQ nQgmny@k@rn~@n~ y#yQ sQwmQ. e@hw~ @}rv`q bEqEsm@yhQ 
kQy#@vn~@n~ e~ wm`w~ @n`v an~ aykOw~ @n`@vQ y yn~n y.  
 
bthQr q#nE@mhQ e@ls an~w @hvw~ @k`~tQk @qkkQn~ ekk~ @w`~r`g#nWmk~ sQqE@vyQ. srl @r~K`vk~ wvw~ 
srl @r~K`vkt sm`n~wrvn~@n~ @k@s~ q#yQ bthQr gNQw@yhQ ig#n~@vyQ. A nmQ  srl @r~K`v B srl 
@r~K`vt sm`n~wrvn~@n~ nmQ  B nmQ  srl @r~K`v  A  srl @r~K`vt sm`n~wrvn~@n~ y#yQ kQynE l#@byQ.  
in~ kQy#@vn~@n~ sm`n~wr @vQ yn smQbn~{y smmQwWy bv y. e@s~ m A nmQ  srl @r~K`v  B srl @r~K`vt 
sm`n~wrvn~@n~ nmQ  h` B nmQ  srl @r~K`v  C  srl @r~K`vt sm`n~wrvn~@n~ nmQ,  A nmQ  srl @r~K`v  
C  srl @r~K`vt sm`n~wrvn~@n~ y#yQ kQy#@vyQ. s`{`rN vX@yn~ kQv@h`w~ sm`n~wr @vQ yn smQbn~{y 
sAkY`m& @vyQ.  
 
q#n~ pYX~ny vnE@y~ sm`n~wr @vQ yn smQbn~{y pr`vr~wW q yn~n y. enmQ A nmQ  srl @r~K`v  A srl 
@r~K`vt sm`n~wrvn~@n~ q yn~n y. @myt @qn pQLQwOr e~ pYX~ny a#@sn sAs~k^wQy mw pqnmQ @vyQ. 
bthQr sAs~k^wQ@yhQ e~ pYX~nyt pQLQwOr @ls l#@bn~@n~ ovQ yn~n y. yE@qvQ kYQs~wQy`nQ sAs~k^wQ@yhQ 
ar~}q#k~vW@mn~ m oQn$m srl @r~K`vk~ em srl @r~K`vt m sm`n~wr @vyQ. (@mhQ v#qgw~ vn~@n~ 
ar~}q#k~vW@mn~ m yn~n y.) ehQ qW @kLQn~ m sAs~k^wQy (enmQ aq`L sAs~k^wQ@yhQ bQhQ vR gNQwZy`) m#qQhw~ 
vW@mn~ ar~}q#k~vWm sQqE@k@ryQ. bthQr sAs~k^wQ@yhQ eyt vd` krn~nt @qyk~ n#w. ehQ oQn$m srl 
@r~K`vk~ ek~@k`~ e~ @r~K`vt m sm`n~wr vQy yEwO y. n#w~nmQ sm`n~wr @n`vQy yEwO y. ymQ srl @r~K`vk~ 
wvw~ srl @r~K`vt sm`n~wr @n`@vQ nmQ ek~@k`~ e~ srl @r~K` @Cqny vQy yEwO y. n#w~nmQ vQwl (skew) 
vQy yEwO y. e@hw~ oQn$m srl @r~K`vk~ e~ @r~K`vt vQwl @n`@vQ. e@mn~ m ymQ srl @r~K`vk~ e~ @r~K`v 
smg @Cqny @vQ y#yQ kQvh#kQ @n` @vyQ. evQt bthQr sAs~k^wQ@yhQ kL h#k~@k~ srl @r~K`vk~ e~ @r~K`vt 
m sm`n~wr y#yQ g#nWm y. @myQn~ @pnWyn~@n~ sm`n~wr yn smQbn~{y bthQr sAs~k^wQ@yhQ pr`vr~wW bv y. 
 
e@hw~ sQAhl @b_q~{ sAs~k^wQ@yhQ @r~K`vk~ e~ @r~K`vt m sm`n~wrvWm smQbn~{@yn~ vQkl~p wOnk~ a#w. 
oQn$m srl @r~K`vk~ e~ srl @r~K`vt m sm`n~wr vQy h#kQ y. n#w~nmQ oQn$m srl @r~K`vk~ e~ srl 
@r~K`vt m sm`n~wr vW h` @n`vW p#vwQy h#kQ y. e@s~w~ n#w~nmQ oQn$m srl @r~K`vk~ e~ srl @r~K`vt m 
sm`n~wr vW @h`~ @n`vW @h`~ p#vwQy h#kQ y. psEv s[hn~krn lq vQkl~py @q~v`nmQpQy wQs~s rjE wm` 
wm`@g~ n$ykO vn~@n~ @h`~ @n`vn~@n~ @h`~ n#w#yQ ynE@vn~ @qnlq pQLQwOr smg s$s[Qy h#kQ y. bthQr 
yE@qvQ kYQs~wQy`nQ sAs~k^wQyt  oQn#m srl @r~K`vk~ e~ srl @r~K`vt m sm`n~wr vWm smQbn~{@yn~ a#w~@w~ 
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ek~ vQkl~pyk~ pmNQ. e~ vQkl~py mw ovEn~ j&`mQwQyk~ nQr~m`Ny kr a#w. sQAhl @b_q~{ sAs~k^wQ@yhQ a#wQ 
iwQrQ vQkl~p @qk mw pqnmQ vW @g`dn#gQy h#kQ j&`mQwQ kv@r~q#yQ kWmt apt q#nt @n` h#kQ y. bthQr  
a#wQ nQr~yEk~lWdWy (Non Euclidean) j&`mQwQ v#nQ @vnw~ j&`mQwQ an`gw@yhQ nQr~m`NykQrWmt sQAhl 
@b_q~{ynt h#kQ @vQ q?   
 
smQbn~{yk~ pr`vr~wW, smmQwWy h` sAkY`m& nmQ eyt wOl&w` smQbn~{tk~ y#yQ kQynE l#@byQ. n$y` yn 
smQbn~{y bthQr yE@qvQ sAs~k^wQ@yhQ wOl&w` smQbn~{yk~ @vyQ. e@hw~ e~ smQbn~{y sQAhl @b_q~{ 
sAs~k^wQ@yhQ wOl&w` smQbn~{yk~ @n`vn~@n~ ey e~ sAs~k^wQ@yhQ pr`vr~wW smQbn~{yk~ @n`vn b#vQnQ. 
wOl&w` smQbn~{ gw~kL sAs~k^wQ@yn~ sAs~k^wQyt ev#nQ @vns~kmQ pvwQn bv av@b`~{ krgw yEwO y. 
bthQr gNQwy @h`~ @vnw~ q#nEmk~ @h`~ v`s~wvQk bvw~ e~ sAs~k^wQ@yn~ sAs~k^wQyt @vns~ @n`vn bvw~ 
kQyn anEk`rk a#Akr~ ugwOn~ @myt @k@ls pYwQc`r qk~vn~@n~ q#yQ apQ @n` qnQmE.  
 
apt wOl&w` smQbn~{ v#qgw~vn~@n~ bthQr gNQw@yhQ kOlkyk avyv wOl&w` pAwQvlt (equivalence 
classes) @vn~kQrW@mQ qW e~ nQr~N`ykyk~ @ls @y`q`g#@nn b#vQnQ. bthQr gNQw@yhQ kOlkyk ymQ avyvyk~ 
h` wOl&w` smQbn~{yk~ a#wQ sQyU avyv e~ avyvy smg ek~ vW wOl&w` pAwQyk~ s`qn~@n~ y#yQ kQynE 
l#@byQ. uq`hrNyk~ @ls gw@h`w~ srl @r~K` kOlk@yhQ ymQ stl @r~K`vk~ h` sm`n~wr sQyU srl @r~K` 
ek~ wOl&w` pAwQykt a#wOLw~ kL h#kQ y. e~ srl @r~K`vt sm`n~wr @n`vR @r~K`vkt q ev#nQ wOl&w` 
pAwQyk~ @vyQ. e@ls nQr~m`Ny @k@rn wOl&w` pAwQ ekQ@nkQn~ @vn~ @vyQ.         
  
mh`c`r~y nlQn~ q sQl~v` 
 
  
 
          
 


