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poin t  to a p r o b a b l i s t i c  u n i v e r s e ,  s a y i n g  tha t ,  

" In  e f fec t ,  t hose  p a r t i c l e s  only  m a k e  up a n y t h i n g  that  is  
tha t  f i r m  s i m p l y  b e c a u s e  t h e r e  a r e  so  m a n y  p a r t i c l e s  
t h e r e  that  the  c h a n c e s  of t h e i r  be ing  in the s t a t e  tha t  they  
a p p e a r  to be in  a r e  the  o v e r w e a n i n g  c h a n c e s ,  and  you a r e  

V! not c o n s c i o u s  of the r e m a i n i n g  o n e s .  

Wha t  e m e r g e s  is a p r o b a b l i s t i c  u n i v e r s e  in  w h i c h  t r u t h - - t o  the 
ex ten t  t h e r e  is  a n y - - i s  a p r o p e r t y  no t  of s o m e t h i n g  o b j e c t i v e ,  but  of 
the m i n d  of m a n .  As N o r b e r t  W i e n e r  s a i d ,  in tha t  e l e g a n t  and 
t r e n c h a n t  p h r a s e ,  a v iew of the w o r l d  is  e m e r g i n g  ". . on w h i c h  
B i s h o p  B e r k e l e y  m i g h t  have  s m i l e d  wi th  p l e a s u r e . "  

Th i s  c o m m o n  v iew as to what  is  r e a l  a l s o  u n d e r l i e s  the  r a t i o n a l  
t r a d i t i o n .  A t y p i c a l  a s s e r t i o n  of th is  v iew would  be:  E--mc 2 m a y  
not  be t r u e ,  but i t  i s  t r u e r  than any  p r e c e d i n g  e x p l a n a t i o n  of the 
s a m e  da ta .  T h i s  wou ld  be a m o d e r n  s t a t e m e n t  c o n s i s t e n t  wi th  th is  
v i ew of the w o r l d .  

B e h i n d  a l l  t h e s e  s h a r e d  p o w e r s  i s  a s y s t e m  of th ink ing .  And 
this  s y s t e m  of th ink ing  i s  u n i v e r s a l  in  i t s  a p p l i c a t i o n .  H e r e  is  an  
e x a m p l e .  It is  not  a p r o p o s i t i o n ,  but c o n c e r n s  how the f o r m u l a  
E = m c  2 was  d e r i v e d .  Th i s  is  a p a r t  a l s o  of the  w o r k  done  in  de -  
v e l o p i n g  the g e n e r a l  t h e o r y  of r e l a t i v i t y .  I t  i s  a d i f f e r e n t  p r o c e s s  
of thought  f r o m  that  wh ich  wen t  in to  the  s p e c i a l  t h e o r y .  

In i t ,  d e r i v i n g  f r o m  w o r k  done in  r e l a t i o n  to the s p e c i a l  t h e o r y ,  
E i n s t e i n  had  s o m e  e q u i v a l e n c i e s ,  in  w h i c h  the  f a c t o r  E a p p e a r e d  and  
the f a c t o r  mc2  a p p e a r e d ;  and t h e r e  w e r e  a lot  of o t h e r  f a c t o r s .  And 
he  s o l v e d  t h e s e  e q u a t i o n s  fo r  E so that  he  had  an E on one s i d e  and  
the  o t h e r  s tuff  on the o t h e r  s i de  of the equa l  s i d e .  And then ,  t h ink -  
ing  abou t  t h e s e  v a r i o u s  f a c t o r s  he  s a i d  of t h e m - - a n d  i n c i d e n t a l l y ,  
th is  i s  one of the r a r e  c a s e s  w h e r e  the m a n  who did i t  has  w r i t t e n  
a d e s c r i p t i o n  of i t :  h i s  own e s s a y  c a l l e d  "Re l a t i v i t y ;  the G e n e r a l  
and  S p e c i a l  T h e o r y , "  w h i c h  he w r o t e  in 1919. It  i s  a v a i l a b l e  in  
p a p e r b a c k .  You can  buy it  in  any p a p e r b a c k  b o o k s t o r e .  T h e r e  is  
a good t r a n s l a t i o n  of i t .  

What  he  c o n c l u d e d  was  tha t  c e r t a i n  of t h e s e  r a d i c a l s  w e r e  c a p a -  
b le  of be ing  z e r o .  S p e c i f i c a l l y ,  the v e l o c i t y  wou ld  be z e r o  in the  
c a s e  of two bod i e s  that  w e r e  at  r e s t  wi th  r e s p e c t  to e a c h  o t h e r .  Al l  
of the r a d i c a l s  in  the f o r m u l a  c o n t a i n e d  a v e l o c i t y  f a c t o r  e x c e p t  the  
E on one s i d e  of the equa l  s i gn  and  the  m c 2  on the o t h e r .  T h e r e f o r e ,  
E i n s t e i n  r e a s o n e d ,  m c  2 m u s t  equa l  the  l a t e n t  e n e r g y  of an  o b j e c t  a t  
r e s t ,  and t h e r e f o r e  e n e r g y  and  m a s s  m u s t  be e q u i v a l e n t  in th is  c o n -  
s t a n t  r e l a t i o n s h i p .  


