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@ h~wOv ` q Wn ~@ g~ an ~{ xk~wQy   
 
@ q ~v r $ p @ p@ nn ~n n~t @ p@ n n  e v # nQ r $ p a@ n k~ ay t @ n ` @ pn RN  pmN Qn ~ bthQr  v Qq & ` Zy n ~ klbl v Qy 
y EwO @ n `  @ v Q. bthQr  w` r k`  @ x_ wQk v Qq & ` Zy n~t q E@ r ~] v lQn ~ @ p@ n n  wQw~ w` r k`  pmN k~ @ n ` v  
mn ~q ` kQN Q gOr # w~v j  k` c m hQn ~ w# @ n n  pYwQbQ mQb a` q Qy  @ ls Qn ~ n Qr W] N y  v n~@ n ~ o vEn ~ e ~ s [h`  
@ @ s q~{` n ~wQk @ mn ~ m pỲ @ y ` ~gQk q  pEhEN Ev k~ lb`  a# w Q b# v Q n Q. @ q ~v r # p @ p@ n n~n n~t q  y mQ a` k` r y k 
pr Qcy k~ a# wQ b# v Qn ~, e k~@ k` ~  @ mQ xv @ y ~ m v dn  lq  {& ` n , kr n  lq  x` v n `  a` qQy  @ h` ~ s As ` r @ y~ 
aw~kr gn ~n `  lq  aw~q # kWmQ @ h~ wO@ k` t@ gn  @ h` ~, e @ s ~ @ p@ n n v `  vQy  h# kQ y .  
 
bthQr  w` r k`  vQq & ` Zy kOt @ h` ~ bthQr  @ @ v q& vr y kOt @ h` ~ ymQ y mQ @ q~ @ p@ n n~@ n ~ o vEn ~ lb`  a# wQ pEhEN Ev 
@ h~wO@ k` t@ gn  y . e ~ pEhEN E v  @ n ` l# bR ay kOt e @ s ~ @ n` @ pn EN E pmN Qn ~ e v # nQ @ q ~ n # w# y Q bthQr  
v Qq & ` Z@ y ~̀ @ n `  kQy wQ. e ~ s Qy l~l pQL Qg# n Wmt n mQ s Qy lE @ q n ` t m e ~ @ pn Qy  y EwO y # y Q bt hQ r  vQq & ` Z@ y ~̀ 
@ n `  kQy wQ. e @ hw~ o vEn ~@ g~ kOhkw~v y  @ k@ s~ q  y w~ o vEn ~@ g~ @ ] wY@ y n~, e n mQ bthQr  v Qq & `@ v n~ pr Qb` hQr 
v R @ ] wYv lt o v EhE e v # n Q n WwQ pn v wQ.  
 
s ` m` n &  mQn Qs En~t @ n ` @ p@ n n  e @ hw~ b thQr  v Qq & ` Zy n ~t pmN k~ @ p@ n n  @ q ~ n # w# y Q @ n ` kQy n  bthQr 
v QQq & ` Zy n~ wm a` kl~p @ v n s ~kr  gn ~@ n~ n mQ e ~ k` @ g~ w~ y hpw t @ h~ wO@ v y Q. e @ hw~ aq  q # n E@ m Q 
m{& s ~} ` n y  bv t pw~ v W a# w~@ w~ bth Qr  r tv l~ b# v Qn ~ h`  q # n Em pQLQ b[ a` {Qpw& y   a# w~@ w~ o vEn ~t b# v Qn ~ 
o vEhE a@ n k~ @ ] wY s m Qbn ~{@ y n ~ pn v n  nWwQ r WwQ wmn ~t  pmRN Rv `  @ n `  gn QwQ. a pQ o v En ~ h`  @ mr t 
o vEn ~@ g~ n Q@ y ` ~j Qwy n ~ amwk kr  @ q vQy n ~ @ p@ n n  ay  ap a wr  s QtQn  bv  v QX~v ` s  kr mE.  
 
@ mhQ q W v QX~v ` s y  pQLQb[  v  @ ktQ@ y n ~ v Ev w~ s [hn k~ kQr Wmt av X&  v n~@ n ~ a# w# mkO ihw  s [hn ~ pYk` Xy  
hEq E v QX~v ` s y k~ y # y Q s lk`  @ qv Qy n~ n # w# y Q kQv h# kQ b# v Qn Q. e @ hw~ ap klQn ~ kW uq ` hr N v l q W bthQr 
v Qq & ` Zy n~ kQy n  @ q~ v QX~v ` s kr  mn ~q ` kQN Q, gOr # w~v j  k ` c, n & ;~tQ awr  s Qq Ev n  pYwQkYQ y ` , e k~s ~ r $ p 
s thn ~v lQn ~ kQy # @ v n a` b` { a` q Qy  a# w# y Q vQX~v ` s  kr mE. @ mv Qt y mkO kQy n E a# w~@ w~ e ~ s Qy l~l pYv ` q 
o s ~@ s~ v Qq & ` w~mk v  w hv Er #  v W a# wQ bv  y . e @ hw~  e ~ pYv ` q  hEq E kwn ~q r  p mN  y . bt hQr  v Qq & ` Z@ y ~̀ 
v Qv Q{ nQr W] N  h`  pYv ` q  nQr~m` N y  kr wQ. e hQ qW o vEhE h# kQw` k~ s Agw v Wmt uw~s ` h q r wQ. e pmN  y . @ mQ 
s Agw kwn ~q r  kQs Qv k~ mElRm n Qn ~ m s Agw @ n ` @ vQ. e @ hw~  bthQr  v Qq & ` Zy n~ @ g` wn  kwn ~q r  vQX~v ` s 
kQr Wmt kOd`  kl s Q t ap  pEr # q E @ kr W a# w. e ~ awr  bt hQr  v Qq & ` @ vQ @ n ` v n  kwn~q r  avQX~ v ` s  kQrWmtw ~ 
apt u gn ~v `  a# w.  
 
bthQr  v QQq & Z@ y ~̀ av Er # qE @ q s Qy  pn hkt a` s n~n  k` ly k~ n QvQtn ~@ g~ gOr # w~v ` kr~;N  pY v ` q y  vQX~v `s 
kQr Wmt apt b l kLh. e y  b l kQr Wmk~ mQs  an ~ kQs Qv k~ @ n `  @ vQ. @ k@ s ~ @ h ~̀ apQ gOr # w~v ` kr ~’;N  pYv ` qy 
pQLQgw ~@ wmE. e ~ a p e ~ s mQb n ~{@ y n ~ kQs Qm pr ~@ y ~;N y k~  kQr W@ mn ~ @ n ` v  p` s@ l~ h`  v QX~v v Qq & ` l@ y~ 
a` {Qpw& y  y t@ w~ n Qv Qtn ~ v QX~ v ` s  kQr W@ mn Q. e @ hw~ ps E k@ l k ay Qn ~s ~ty Qn ~ hOr # w~v ` kr~;N  pYv ` q y  iv w 
q # mW y . @ l` ~k@ y ~ y mQ pQr Qs k~ in ~ps E ay Qn ~s ~ty Qn ~ v Q X~v ` s  kLh. @ m` v En ~@ gn ~ v # dQ @ q n kOt e ~ pYv ` q @ y hQ 
adAhO hN Qwy  h# n  kQs Qm v # t hWmk~ n # wQ bv  q  @ mh Q q W s [h n ~ kL y EwO y . 
 
q # n~ y mkO @ mv # n Q pYX~n y k~ a# s Qy  h# kQ y . ayQn ~s ~ty Qn ~@ g~ pYv ` q @ y hQ gN Qwy  @ w~r # mQ gw~ ay  e ~ pQLQgn ~@ n ~ 
v QX~v ` s y kQn ~ @ n ` v  e~ n & ` yQkv  (w` r ~kQkv ) h`  n Qr W] N v lQn ~ whv Er #  vW a# wQ n Qs `  @ n `  @ v Q q ?  e y t 
pQLQwOr  e @ s ~ @ n ` v  v QX~v ` s y  mw bv  y . ay Qn ~s ~ty Qn ~@ g~ pY v ` q @ y hQ e k~ n Qgmn y kt an E v  kU kOhr  
(black holes) wQ bQy  y EwO y . e @ hw~ wv mw~ kQs Qv kO kU kOh r  q # k n # w. kU kOhr  y # yQ kQy n  v s~wO v t`  

a# wQ pq ` r ~}  e ~ kOhr v lt  v # tW@ mQ q W a# w# mQ kQr N  v QkQr N y  @ k@ r n~@ n ~ y # y Q kQy n E l# @ bQ. @ m Q  kQr N  @ v n w~ 
a` k` r y kQn ~ q  n Q;~p` q n y  kL h# kQ y . e @ hw~ b thQr  v Qq & ` Z@ y ~̀ e ~ g# n  wm  av {` n y  @ y ` mE @ n `  kr wQ. 
bthQr  v Qq & ` Zy n ~ n QrW’] N y  kr n~@ n ~ y mQ v QkQr N   mQs  kU kOhr  @ n `  @ vQ.  
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@ mhQ q W n & ` y  (logic) g# n  q  v cn y k~ kQv  y EwO y . b thQ r  v Qq & ` Zyn ~ @ y ` q `  gn~@ n ~ a# r Qs ~@ t` ~tlWy  

q ~v Q@ k ~̀tQk n & ` y  y . @ mQ n & `y  nQv # r qQ bv  bthQr  v Qq & `Zy n ~ q n~@ n ~ @ k@ s~ q ?  bRq ~{Qv ` q y  @ hv w~ 
@ h~wOv ` q y  (rationalism) p q n mQ v n ~@ n~ a# r Qs ~@ t` ~tlWy  n & ` y  mw y . @ h~wOv ` q WhE v QX~ v ` s y  pQLQ@ kv Q 

kr wQ. o vEhE n & ` y  h` I nQy `  n QrW] N  mw pq n mQ @ v wQ. @ mQ  n Qr W] N  pYv ` q v lQn~ s ~v ` yw~w y # y Q o vEhE 
kQy wQ. e @ hw~ @ h~w Ov ` q Wn ~ @ n ` qn ~n `  kr # N k~ n mQ, o v En ~ @ n `  pQLQgn ~n `  kr # N k~ n mQ, n Qr W] N  pYv ` q  mw 
pr ` y w~w v n  bv  y . ap @ l` v  q kQn ~@ n ~ a@ p~ a` kl~p,  ap a# wQkr  @ gn  a# wQ (a pt bl@ y n ~ @ p` v `  a# wQ) 
pYv ` q  a` q Qy  mw pq n mQ v  y .   
 
ap @ l` ~ky  q kQn ~@ n ~ a pt @ p@ n n  a` k` r y t y . apt  @ l` ~ky  @ p@ n n ~@ n ~ ap q kQn  a` k` r y t y . a p kO d`  
kl @ p` l~ gs  q EtE@ v Q s Er wOr k~, kp~r # kk~ @ ls  y . e @ hw~  aq  p` s l~ Lmy Q e @ s ~ @ n `  q kQwQ. lQ p pw~w OkQr Wmt  
@ p` l~ @ k` L, hn s E a` q Qy  @ y `q ` gn ~@ n~ tQk @ q n kO pmN  y . @ p` l~awOv lQn ~ @ gv l~ @ hv QlQ kr n  ay @ g~ 
s AK& ` v  adE@ v mQn ~ pv wQ. dbQ . e ~. s Ql~v `  mh w`  p` s l~ v Q@ y ~ @ p` l~ gs  g# n  lQy R r cn y k @ m` ~l~ gs  
@ p` l~g@ s n ~ l# @ bn  wv w~ gs k~ @ ls  h# [Qn ~v W y # yQ kQy # @ v Q. aq  @ m` ~l~ gs ~ wQ@ bn  @ gv l~v l  pv `  j Wv w~v n 
q r # @ v` ~ @ m ~̀l~gs  h`  @ p` l~gs  awr  a# wQ s mQbn ~{y  q kQw~ q ?  q # n~ a# w# mQ q r # v n t @ m ~̀l~ gs  y nR @ mwr mQ 
y n ~wY s EwY wQ bQy  q W v # dQhQtQy n ~@ g~ @ m` ~l~ km  n Qs `  @ y ` q `  gn~n `  gs k~ (lWy k~ ) @ ls  @ p@ n n ~n t id a# w .  
 
@ h~wOv ` q WhE wmn ~ @ n ` q n ~n v ` t a# r Qs ~@ t` ~tlWy  n & ` y  h`  I nQy `  pYv ` q v lQn ~ s ~v ` y w~w n Qr W] N  g# n  v QX~v ` s 
kr wQ. e ~ v Qx~v ` s y k~ pmN k~ @ v y Q. @ ktQ@ y n ~ kQy n ~@ n ~ n mQ bE q ~{Qv ` q WhE a# r Qs ~@ t` ~tlWy  n & ` y  g# n  v QX~v ` s 
kr wQ. a# r Qs ~@ t` ~tlWy  n & ` y  n Qv # r qQ bv  hEq E  n & ` @ y n~ pmN k~ whv Er #  kQr Wmt  bRq ~{Qv ` q Wn t  h# kQ q ?  @ m Q 
bEq ~{Qv ` q Wn ~@ gn ~ kW @ q n kO k~@ v ` n~tmQ  @ x_ wQky  q n ~@ n ~ q # y Q mm  @ n `  q n QmQ. o v En ~@ gn ~ a # w# mkO b thQr 
@ x_ wQk v Qq & ` @ vQ s M l s Qq Er #  pr W] N y  (double slit experiment) g# n q n ~n v ` vQy  h # kQ y . @ n ` @ bl~ 

w& ` gl` xW r QcdQ fy Qn ~m` n ~ m hw`  wm` t  @ mQ pr W] N y  @ n ` @ w~@ r n  bv  kQy `  sQtQ@ y ~ y . o hE e w# n Qn~ 
@ n ` n #v wW e ~ pr Q] N y  kQs Qv kOtv w~ @ n ` @ w~@ r n  bv  kW@ vQ y .  
 
fy Qn ~m` n ~ mhw`  e v # nQ pYk` Xy k~ @ k@ L~ a# yQ?  o hE @ l` v bQhQ v R awQ q ]  bRq ~{Qmw~ bthQr  @ x_ wQk 
v Qq & ` Zy n~ awr  mEl~ @ p@ l~ s QtQ@ y ~ y . o hEt s M l s Qq Er #  prW] N y  @ w~r # mQgw @ n ` h# kQ v R@y ~ e y  o hE ay w~ 
v R yE@ q v Q kYQs ~wQy ` n Q s As ~k^ wQ@y hQ a# rQs ~@ t` ~tlWy  n & ` y t pth# N Q vR b# v Qn Q. o hE y E@ q vQ @ g` ~wYQky kO bv  q 
amwk @ n ` kL y EwO y . e m pr W] N y  a# rQs ~@ t` ~tlWy  n & ` @y n ~  @ w~r # mQ g# nWmt @ n ` h# kQ bv  s # b$  y . 
fy Qn ~m` n ~ mhw` t p mN k~ @ n ` v  e ~ n & ` y  pQLQgn ~n ` , e n mQ v QX~v ` s  kr n , yE@ q vQ kYQs ~wQy ` n Q s As ~k^ wQ@ y hQ 
kQs Qv kOt e m pr W] N y  @ w~r # mQ gw @ n `  h# kQ y . e @ hw~ @ v n w~ s As ~k^ wQy k @ v n w~ n & ` y k~ @ y ` q ` gnQmQn ~ 
e m pr W] N y  @ w~r # mQ gw @ n `  h# kQ q ?  
 
fy Qn ~m` n ~ mhw` t e v # n Q pYX ~n y k~ a# wQ @ n ` v n ~@ n~ a# r Qs ~@ t` ~tlWy  n & ` y  h# @ r n~n t @ v n w~ n & ` y  a# wQ bv  
o hEt v Q;y  @ n ` v R b# v Qn Q. o hE  h`  o hE v # n Q ay , v Q@ X~;@ y n ~ m bEq ~{ Qv ` q Wn ~ s Qwn ~@ n ~, v QX~v ` s  kr n~@ n ~, 
a# w~@ w~ e km n & ` y k~ bv w~ e ~ n & ` y  an~ kQs Qv k~ @ n ` v a# r Qs ~@ t` ~tlWy  q ~v Q@ k` ~tQk n & ` y  bv w~ y . 
bEq ~{Qv ` q Wn ~ y mQ y mQ @ q~ pQLQb[ v  wr~k kr n v ` vQy  h# kQ y . e @ hw~ o vEn ~ wr~k kr n~@ n ~ a# r Qs ~@ t` ~tlWy  
n & ` y mw pq n mQ @ v mQn Q. o Qn $ m wr~ky k~ (argument) y mQ n & ` y k~ mw pq n mQ  @ v yQ. y mkO 

a# r Qs ~@ t` ~tlWy  n & ` y  mw pq n mQ v  wr ~k kr n v `  vQy  h# kQ y . e ~ g# n  a@ p~ @ c` ~q n ` v k~ q n # w. e @ hw~ 
e v # n~n n ~ kty EwO kr n~@ n ~ @ vn w~ n & ` y k~ n # w# yQ @ h ~̀ e ~ @ vn w~ n & ` y v #r qQ y  @ h ~̀ y n  mw@ y ~ pQhQt`  n mQ 
e hQ pYX~n y k~ @ v y Q.  
 
s M l s Qq Er #  pr W] N y  wYQ@ k` ~tQk n & ` y  mw pq n mQ  v  @ w~r # mQ  gw h# kQ  y . e @ s ~ w QbQy  q W  b thQr  @ x_ wQk 
v Qq & ` Zy n~ e~ g# n  s # lkQlQm w~ @ n ` v n~@ n~ o v En~ wm a# r Qs ~@ t` ~tlWy  n & ` y  pmN k~ n Qv # rq Q y # yQ v QX~v `s 
kr n  bv  b# v Qn Q. a# r Qs ~@ t` ~tlW y  n & ` y  pmN k~ v QX~v ` s  kr n  bthQr  @ x_ wQk v Qq & ` Zy n ~ x` r w@ y ~ wQbR 
v Qv Q{ n &` y n~ mw pq n mQ v wr~k kQr Wmt @ n ` sQwn ~@ n ~ o vEn ~ a# rQs ~@ t` ~tlWy  n & ` y g# n  s` m` n& 
v QX~v ` s y kQn ~ @ n ` v  iw`  wq bl  q # dQ v QX~v ` s y kQn ~ kty EwO kr n  b# v Qn Q.   
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bEq ~{Qv ` q Wn ~ @ n ` pQLQgw~ w q  o vEn ~ @ v n w~ n & ` yn~ n # w# y Q @ h ~̀ @ v n w~ n &` y n~ v # rqQ y # y Q @ h ~̀ s QwmQn ~ kty EwO 
kr n~@ n ~ n mQ in ~ kQy # @ v n~@ n ~ o vEn ~ a# rQs ~@ t` ~tlWy  n & ` y  g# n  q # dQ v QX~v ` s y k~ a# wQv  an ~{ xk~wQ@ y n ~ 
kty EwO kr n  bv  y . s M l sQq Er #  prW] N y  fyQn ~m` n ~ mhw` t @ n ` @ w~r # N  q apt @ w~r # mQ gw h# kQ y . 
k~@ v ` n~tmQ a AXOv kt e k~v r  s Qq Er #  @ q kkQn ~ gmn ~ kL h# k Q y # y Q apQ kQy mE. a# w# mQ v Qt e ~  kQ y mn  mEUmn Qn ~ 
m n Qv # r qQ @ n `v n v ` vQy  h# kQ y . k~@ v ` n~tmQ aAXO s mQb n ~{@ y n ~ gw~kl gmn ~kQr Wm y n ~n  m nQv # r qQ 
@ n ` v n~@ n~ y # y Q s QwmQ.  
 
a# r Qs ~@ t` ~tlWy  n & ` y  pq n mQ v W a# w~@ w~ a@ p~  in ~q YQy  @ g` ~cr  aw~q # kQmQ m w y . k~@ v ` n ~tmQ  aAXO in ~q YQy  
@ g` ~cr  @ n `  @ vQ. bthQr  v QQq & ` Zy n ~ k~@ v ` n~tmQ aAXO s mQ b n ~{@ y n ~ q  a# rQs ~@ t` ~tlWy  n & `y  @ y ` q ` gn~@ n~ 
o vEn ~ e ~ pQLQ b[ v QX~v ` s  kr n  n Qs `  y . k~@ v ` n~tmQ aAXO a# r Qs ~@ t` ~tlWy  n & ` y  s mg e kM  @ n` v n  bv  @ pnQ 
@ pn Ww~ bt hQr  v Qq & ` Zy n~ e ~ n & ` y  ps Eps  m y $ @ mn ~ o v EhE w m v Qq & ` @ vQ a# w# y Q kQy n  I n Qy `  v Qv ^ w mn s  q 
n # wQ bv  @ pn ~n EmQ kr wQ. bt hQr  vQq & ` Zy n~ a# r Qs ~@ t` ~tlWy  n & ` y  v QX~v ` s  kQr W@ mQ pYwQP l y  v W a# w~@ w~ 
ps EgQy  av Er # qE s Qy y k pmN  k` l@ y hQ k~@ v ` n~tmQ @ x_ wQky  e kw# n  pl~v Wm y . bRq ~{Qv ` q Wn ~ q  a@ n k~ ay  
@ mn ~ m vQX~v ` s y  aw~h# r  @ n`m# wQ bv  @ mQ kr # NEv lQn ~ p# h# q QlQ v Qy  yEwO y . a# w# mEn ~t @ q v Qy n~ @ p@ n n 
bv  @ m` vEn ~ @ n ` pQLQgn ~@ n ~ @ vn w~ @ h~wOv k~ nQs `  @ n `v  kQs Qv kOtv w~ @ q vQy n ~ @ pn Qy  @n `h# kQ y # yQ @ h ~̀ 
@ q vQy n ~ n # w# y Q @ h` ~ o vEn ~ v QX~ v ` s  kr n  b# vQn Q.        
 
    

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


