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u n d e r l i e s  m o d e r n  s c i e n c e ;  u n d e r l i e s  m o d e r n  m i l i t a r y  s c i e n c e  too; 
u n d e r l i e s  the f o r c e s  of c h a n g e  in  j u r i s p r u d e n c e ,  i n t e r n a t i o n a l  r e -  
l a t i o n s  and  c o m p a r a t i v e  theo logy ;  and any  f i e ld  you  can  th ink  of. 

T h i s  i s  a t r a d i t i o n  w h i c h  we  c a n  i d e n t i f y  in  t e r m s  of c e r t a i n  
c o m m o n  s y m b o l s ;  th ings  w h i c h  the peop le  who use  t h e s e  s y m b o l s  
u n d e r s t a n d  in  c o m m o n ;  c e r t a i n  c o m m o n  p r o c e s s e s  of the m i n d  s u c h  
as s y n t h e s i s  and  deduc t ion ;  and c e r t a i n  c o m m o n  s t a n d a r d s  of a c -  
c u r a c y - - u n d e r s t a n d i n g  of the m e a n i n g  of s u c h  t e r m s  as  c o n s i s t e n c y  
and  r e l a t i o n ;  and  c o m m o n  v i e w s  of what  c o n s t i t u t e s  l og ic ,  l o g i c a l  
c o n s i s t e n c y ,  and the a p p l i c a b i l i t y  of a v a i l a b l e  e v i d e n c e .  I t  is  th is  
t r a d i t i o n  w h i c h  is  c h a n g i n g  o u r  l i v e s ,  and a t  s u c h  a r a t e  that  we a r e  
u n a b l e  to k e e p  up wi th  i t  o u r s e l v e s .  I can  i l l u s t r a t e  the way  i t  i s  

do ing  i t .  

T a k e  an o b j e c t  in one d i m e n s i o n .  You s a y  the d i m e n s i o n  is  X. 
I u n d e r s t a n d  tha t  what  you  a r e  t a l k ing  about  i s  l eng th ,  and I a m  
happy  wi th  l eng th .  I have  the  s e n s e  that  I h a v e  d e a l t  wi th  p i e c e s  of 
s t r i n g  and  I know wha t  i t  i s .  T a k e  an o b j e c t  in two d i m e n s i o n s  e a c h  
of w h i c h  is  X, and  you s a y  X 2. You a r e  t a l k i n g  about  the a r e a  of 
s o m e t h i n g ,  and  I a m  c o m f o r t a b l e  wi th  you .  I have  bought  and so ld  
l and  and  h a n d l e d  p i e c e s  of p a p e r .  You  t ake  an o b j e c t  in t h r e e  d i m e n -  
s i o n s  e a c h  of wh ich  is  X, and  you  say  X 3 And I s a y  y e s ,  you a r e  
d e s c r i b i n g  the v o l u m e  of a cube ;  I a m  happy  wi th  that ;  I m a k e  
m a r t i n i s  too. T h e n  you  s a y ,  a l l  r i g h t ,  l e t  us t ake  an  a d d i t i o n a l  d i -  
m e n s i o n ,  to m a k e  f o u r ,  e a c h  of w h i c h  is  X. And you  s a y  X 4. Now 
you  a r e  d e s c r i b i n g  the v o l u m e ,  o r  w h a t e v e r  you  wan t  to ca l l  i t ,  of 

s o m e t h i n g  in fou r  d i m e n s i o n s .  

But  now you  a r e  no l o n g e r  t a l k ing  about  an  ob j ec t .  Th i s  i s  not  
s o m e t h i n g  tha t  a n y b o d y  e v e r  s aw,  o r  f e l t ,  o r  h e a r d ;  th is  i s  a r a -  
t i o n a l  c o n s t r u c t ;  s o m e t h i n g  in  and  of the m i n d .  Now,  t h e r e  was  
a c o n c e p t  v e r y  s i m i l a r  to X 4 w h i c h  E i n s t e i n  d e r i v e d  f r o m  the m a t h e -  
m a t i c s  of M i n k o w s k y  w h e n  he  m a d e  the sh i f t  f r o m  the s p e c i a l  
t h e o r y  to 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 .  He u s e d  s p e c i f i c a l l y - -  
of c o u r s e ,  he  was  u s i n g  C a r t e s i a n  c o o r d i n a t e s - - a  f o u r t h  c o o r d i n a t e  
w h i c h  he  h a n d l e d  p r e c i s e l y  as  if he  had  gone up to X to the f o u r t h  
p o w e r .  And i t  was  th i s  i n s i g h t  w h i c h  l ed  to the a d d i t i o n a l  i n s i g h t  
tha t  t h e r e  w o u l d  be g r a v i t a t i o n a l  e f f ec t s  on l igh t  p a s s i n g  t h r o u g h  
s u f f i c i e n t l y  s t r o n g  g r a v i t a t i o n a l  f i e l d s ,  and tha t  l ed  to the hypo th -  
e s i s  tha t  if  you  cou ld  s o m e h o w  blot  out  the sun  you  would  s e e  ap-  
p a r e n t  d i s p l a c e m e n t s  of the s t a r s  at  i t s  m a r g i n ,  b e c a u s e  t h e i r  
l igh t  w o u l d  be bent  as  i t  w e n t  p a s t  the sun.  


