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HUME ON SPACE AND GEOMETRY 

Hume's d i s c u s s i o n  o f  o u r  i d e a s  o f  space ,  t i m e  and 
mathematics i n  Book One o f  t h e  T r e a t i s e  is r e f e r r e d  t o  by 
one r e c e n t  commentator a s  ' t h e  least  admired p a r t '  o f  t h i s  
work,' w h i l e  a n o t h e r  f i n d s  it to  be 'one o f  t h e  l e a s t  satis-  
f a c t o r y  P a r t s '  .* Hume h i m s e l f ,  i t  would appea r ,  was n o t  f a r  
from endors ing  such  o p i n i o n s .  
comment on t h e s e  subjects from t h e  f i r s t  Enquiry can  be 
t aken  as i n d i c a t i n g  h i s  d i s s a t i s f a c t i o n  wi th  t h e  e a r l i e r  
e x p o s i t i o n  as w e l l  as a f e l t  incompetence t o  o f f e r  a s u i t -  
a b l e  r e v i s i o n .  Fo r  t h e r e  was c e r t a i n l y  no loss of i n t e r e s t  
on Hume's p a r t  i n  t h e  p h i l o s o p h i c a l  problems o f  mathematics. 
I n  a l e t te r  t o  W i l l i a m  S t r a h a n  i n  1772 he speaks  of an 
e s s a y  p repa red  f o r  p u b l i c a t i o n  around 1755 e n t i t l e d :  On t h e  
8Ye taphys i ca t  P r i n c i p l e s  of Geometry ,  which he withdrew upon 
t h e  a d v i c e  of h i s  f r i e n d  t h e  mathematician Lord Stanhope, 
who c o n v i n c e d  me t h a t  e i t h e r  t h e r e  was some d e f e c t  in t h e  
aruument or i n  i t s  p e r s p i c u i t y ;  I f o r g e t  wh ich  ... 

d i s c u s s i o n  o f  geometry and t h e  i n f i n i t e  d i v i s i b i l i t y  o f  
s p a c e ,  which t aken  t o g e t h e r  w i th  c e r t a i n  remarks i n  t h e  
A b s t r a c t  o f  t h e  T r e a t i s e  and i n  t h e  Enquiry', sugges t  t h a t  
t h e  problem d e f y i n g  s a t i s f a c t o r y  s o l u t i o n  was t h e  r e l a t i o n  
between t h e s e .  Hume was o f  t h e  o p i n i o n  t h a t  t h e  theo ry  o f  
i n f i n i t e  d i v i s i b i l i t y  c o n s t i t u t e d  an a f f r o n t  t o  human reason  
by v i r t u e  o f  t h e  paradoxes  it invo lved .  Such paradoxes,  he  
though t ,  must open t h e  door  t o  s c e p t i c i s m  about  t h e  c e r t a i n t y  
o f  mathemat ica l  knowledge, s i n c e  i n  t h e  f i e l d  of a b s t r a c t  
r eason ing  r eason  is thrown i n t o  a k i n d  of amazement and 
s u s p s n o e ,  w h i c h ,  w i t h o u t  t h e  s u g g e s t i o n s  of any s c e p t i c ,  
g i v e s  h e r  (I d i f f i d e n c e  of h e r s e l f ,  and o f  t h e  ground on 
which  s h e  t ~ 8 a d s .  (E157) Hume's a t t empted  s o l u t i o n  involved  
t h e  r e j e c t i o n  o f  t h o s e  abstract ideas employed i n  mathemat- 
i cs  and most fundamenta l ly ,  t h a t  of i n f i n i t e  d i v i s i b i l i t y ,  
but. h e  neve r  succeeded  i n  working o u t  a t heo ry  o f  geometry 

The omiss ion  of any d e t a i l e d  
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which  preserved its d e s i r e d  s t a t u s  as a body of c e r t a i n  
knowledge and y e t  was a t  t h e  same time c o n s i s t e n t  w i t h  h i s  

empiricism. 

between Nume's view of  space  and h i s  theory of geometry. 
F i r s t l y  I t a k e  a d e t a i l e d  look a t  Hume's arguments a g a i n s t  
i n f i n i t e  d i v i s i b i l i t y  i n  an a t t empt  t o  d i scove r  why they 
t ake  t h e  form they do, and t o  understand what Hume has  i n  
mind when he speaks of  t h a t  'minimum' i d e a  which i s  an 
'adequate r e p r e s e n t a t i o n '  of  t h e  most minute  p o s s i b l e  p a r t  
of ex tens ion .  The second section d e a l s  w i th  Hume's account 
of t h e  genes i s  of ou r  i d e a  of space.  I propose,  con t r a ry  
t o  some commentators, t h a t  Hume does n o t  t r e a t  t h e  i d e a  of  
space on an e x a c t  p a r a l l e l  w i t h  t h a t  of  t i m e .  Although bo th  
are s a i d  t o  be a b s t r a c t  i d e a s  they  d i f f e r  i n  t h e  r e l a t i o n  
i n  which they first s t a n d  t o  impressions.  My comments on 
time a r e  confined t o  drawing a t t e n t i o n  t o  t h i s  d i f f e r e n c e  
s i n c e  f u l l e r  d i scuss ion  o f  passages d e a l i n g  e x c l u s i v e l y  
wi th  time would r e q u i r e  a s e p a r a t e  paper.  I n  t h e  f i n a l  
s e c t i o n  H u m e ' s  remarks about  geometry are examined. Here I 
argue t h a t  Hume e n t e r t a i n s  t w o  views of  geometry i n  t h e  
T r e a t i s e ,  one of which is abandoned in t h e  Enquiry wh i l e  t h e  
o t h e r  remains l a r g e l y  una l t e red .  

I n  t h i s  paper  I set o u t  t o  examine t h e  r e l a t i o n  

1 

~ u m e  opens h i s  account  of  our  i d e a s  of  space and 
t i m e  w i t h  an a t t a c k  on t h e  t h e s i s  of i n f i n i t e  d i v i s i b i l i t y  
which h e  r ega rds  as belonging t o  t h a t  body of d o c t r i n e s  
which a r e  g r e e d i l y  embrac'd b y  p h i l o s o p h e r s ,  a8 shewing t h e  
s u p e r i o r i t y  of t h e i r  e c i e n c e ,  which cou'd  d i s c o v e r  o p i n i o n s  
so remote  from v u l g a r  c o n c e p t i o n .  (T26) Two p r i n c i p l e s ,  both 
taken to  be e v i d e n t ,  form t h e  b a s i s  of  h i s  argument. I s h a l l  
r e f e r  t o  them h e r e a f t e r  as p r i n c i p l e s  A and B. 
P r i n c i p l e  A: t h e  c a p a o i t y  of  t h e  mCnd i s  l i m i t e d ,  and can 

n e v e r  a t t a i n  a f u l l  and udequate o o n c e p t i o n  
o f  i n f i n i t y .  



3.  
P r i n c i p l e  8 :  ohatever  i s  capable of being d i v i d e d  i n  i n -  

f i n i t u m ,  must c o n s i s t  of an i n f i n i t e  number 
o f  p a r t s ,  and ( ) ' t i s  impossible  t o  s e t  
any bounds t o  t h e  number of  p a r t s ,  o i t h o u t  
s e t t i n g  bounds a t  t h e  same time t o  the  
d i v i s i o n .  (T26, 27) 

From t h e s e  t w o  p r i n c i p l e s  Hume draws t h e  conclus ion  t h a t  no 
i d e a  w e  possess o f  any f i n i t e  q u a l i t y  admi t s  of i n f i n i t e  
d i v i s i o n .  Repeated d i v i s i o n  w i l l  e v e n t u a l l y  r e s u l t  i n  a 
f i n i t e  number of s i m p l e ,  i n d i v i s i b l e  *ideas.  Th i s ,  he  th inks ,  
e s t a b l i s h e s  beyond doubt  t h a t  t h e  imaginat ion reaches a 
minimum, and may r a i s e  up t o  i t s e l f  an i d e a ,  of ohich i t  
cannot conceive any s u b d i v i s i o n ,  and whioh cannot be dimin- 
i shed  w i thou t  a t o t a l  a n n i h i l a t i o n .  (T27) 

Following on  t h i s  comes t h e  a s s e r t i o n  t h a t  t h e  
minimum which l i es  at t h e  t h r e s h o l d  of t h e  imag ina t ion ' s  
c a p a c i t y  f o r  d i v i d i n g  i d e a s  serves as an ' adequate  idea' 
of t h e  smallest p o s s i b l e  p a r t  of any o b j e c t .  A similar 
claim is made abou t  a minimum s e n s i b l e  impress ion ,  a l though 
w i t h  c e r t a i n  q u a l i f i c a t i o n s  added. Hume sums  up: 

We may hence d i scover  t h e  e r ror  of t he  comnon 
opinion,  t h a t  t h e  capac i t y  of  t h e  mind i s  
l i m i t e d  on bo th  s i d e s ,  and t h a t  ' t i s  impos- 
s i b l e  f o r  t h e  imaginat ion t o  form an adequate 
i d e a ,  of  what goes beyond a c e r t a i n  degree o f  
minuteness a8 we l l  a8 of grea tness .  Nothing 
can be more minute ,  than some i d e a s ,  ohich we 
form i n  t h e  fancy;  and images, which appear 
t o  t h e  senses ;  s i n c e  t h e r e  are  ideas  and 
images p e r f s c t l y  s imple and i n d i v i s i b l e .  (T28) 
I n  t h e  f o l l o w i n g  s e c t i o n  Hume a p p l i e s  t h e  r e s u l t s  

o f  h i s  r eason ing  to t h e  concep t s  of s p a c e  and time as proof 
t h a t  t h e  most minute p a r t s  of e x t e n s i o n  and d u r a t i o n  cannot  
be more minute t h a n  o u r  m o s t  minute ideas of them. Then, 
t a k i n g  up a minimum conce ivab le  i d e a  of e x t e n s i o n  h e  sets 
o u t  t o  demons t r a t e ,  by r e p e t i t i o n  ad i n f i n i t u m  of t h i s  i d e a ,  
t h a t  it is c o n t r a d i c t o r y  t o  suppoae t h a t  a f i n i t e  e x t e n s i o n  
can  c o n t a i n  an i n f i n i t e  number of par ts  because a d d i t i o n  
ad i n f i n i t u m  must r e s u l t  i n  an i n f i n i t e  ex tens ion .  Armed 
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with t h e  a d d i t i o n a l  p r i n c i p l e  t h a t  where 'adequate i d e a s '  
are concerned, oha tever  appears imposs ib t e  and contra-  
d i c t o r y  upon t h e  comparison o f  these  i d e a s ,  must be r e a l t y  
intpossibte and c o n t r a d i c t o r y  (T291, Hume a r r i v e s  a t  t h e  con- 
c l u s i o n  t h a t  no f i n i t e  ex tens ion  is i n f i n i t e l y  d i v i s i b l e .  
(T30) The n a t u r e  of space (and t i m e )  must accord w i t h  ou r  
conception of it. T h a t  is: tho' d i v i s i b l e  i n t o  p a r t s  or 
i n f e r i o r  i d e a s ,  (it) i s  not i n f i n i t e l y  d i v i s i b l e ,  nor con- 
s i s t s  of an i n f i n i t e  number of p a r t s .  (T32) 

Hume's a s s e r t i o n  t h a t  there must be conformity between t h e  
na tu re  of r e a l i t y  and our ' adequate  i d e a s ' ,  (which i f  it 
is no t  merely a t r i v i a l  a n a l y t i c  t r u t h  must s u r e l y  be  re- 
garded as a metaphysical postulate), the argument i n  S e c t i o n  
h j o  c l e a r l y  t u r n s  upon o u r  possession of what lfume calls an 
'adequate i d e a '  of  a minimal p a r t  o f  extension.  S ince  this 
c la im is  only a p a r t i c u l a r  a p p l i c a t i o n  of a g e n e r a l  con- 
c l u s i o n  reached i n  Sec t ion  One, t h e  s t r e n g t h  of  Hume's case 
(such as it is) must r e s i d e  i n  t h e  latter. It is t h i s  to 
which I now t u r n .  

attack on the t h e s i s  of i n f i n i t e  d i v i s i b i l i t y  w i th  t h e  
alaim t h a t  w e  have no f u l l  and adequate i d e a  of i n f i n i t y .  
The concepts of i n f i n i t y  and i n f i n i t e  number had e x e r c i s e d  
phi losophers  from earliest  times, wi th  A r i s t o t l e ' s  d i s -  
t i n c t i o n  between an a c t u a l  i n f i n i t e  and a p o t e n t i a l  i n f i n i t e  
proving i n f l u e n t i a l  i n  i ts  r e j e c t i o n  of t h e  l a t t e r  no t ion .  
I t  is  t h i s  c o n t r a s t  between t h e  i d e a s  of an a c t u a l  i n f i n i t e  
and of something as merely p o t e n t i a l l y  i n f i n i t e  which Hume 
appears to  have i n  mind i n  s t a t i n g  P r i n c i p l e  A. There is a 
c l o s e  resemblance h e r e  to  Locke's a s s e r t i o n ,  i n  t he  Essay, 
t h a t  w e  have no p o s i t i v e  i d e a  of i n f i n i t y  b u t  on ly  t h e  neg- 
a t i v e  no t ion  of ' . . .a growing f u g i t i v e  idea, still i n  a 
boundless p rogres s ion ,  t h a t  can s t o p  nowhere. ' Locke 
regarded i n f i n i t y  a s  e s s e n t i a l l y  a mathematical  i%ea ,  which 
ga ins  a p p l i c a t i o n  to space and t i m e  through o u r  concept ion 

Leaving to one side t h e  q u e s t i o n  of t h e  s t a t u s  of 

It is n o t  s u r p r i s i n g  t o  f i n d  Hum launching h i s  
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of  t h e s e  as composed o f  p a r t s ,  and a l though  h e  t h i n k s  t h a t  
' e n d l e s s  a d d i t i o n  or  a d d i b i l i t y  ( ) o f  numbers . . . . g  i v e s  
u s  t h e  c l e a r e s t  and most d i s t i n c t  i d e a  o f  i n f i n i t y ' , 6  h e  
d e n i e s  t h a t  t h i s  can  y i e l d  ' a  clear and d i s t i n c t  idea of 
an  a c t u a l l y  i n f i n i t e  number'. 

P r i n c i p l e  A ,  is n o t  denying  tha t  w e  have an  i d e a  of i n f i n -  
i t y ;  rather,  h e  is  a s s e r t i n g  t h a t  t h e  i d e a  of a p o t e n t i a l  
i n f i n i t y  canno t  s u f f i c e  t o  s u p p o r t  t h e  i m p l i c a t i o n s  of t h e  
t hes i s  o f  i n f i n i t e  d i v i s i b i l i t y .  The n a t u r e  of t h e  a l l e g e d  - 
d e f i c i e n c y  is  l a i d  o u t  i n  P r i n c i p l e  B, which r e v e a l s  Hume 
to  be o f  t h e  o p i n i o n  t h a t  t h e  concept  of i n f i n i t e  d i v i s i -  
b i l i t y  has a p p l i c a t i o n  s o l e l y  t o  compositeswhose p a r t s  
number an  a c t u a l  i n f i n i t y .  From t h i s  it fo l lows  t h a t  
i n f i n i t e  d i v i s i b i l i t y  unde r s tood  i n  terms of  a p o t e n t i a l l y  
i n f i n i t e  series of d i v i s i o n s  and s u b - d i v i s i o n s  must pre-  
suppose  t h e  concep t  o f  an  a c t u a l  i n f i n i t e  number and cannot  
be c o h e r e n t l y  conce ived  independen t ly  of t h e  coherence of 
t h a t  concept .  And y e t ,  ' t i s  u n Z v e r s a l l y  a l l o w ' d  t h a t  w e  
can  have no clear concep t ion  of an  a c t u a l  i n f i n i t y  (of 
p a r t s ) .  Moreover and worse s t i l l ,  i n  Hume 's  o p i n i o n ,  t h e  
t h e s i s  of i n f i n i t e  d i v i s i b i l i t y ,  once t h a t  concept  i s  pro- 
p e r l y  ana lysed ,  can  b e  s e e n  t o  g e n e r a t e  paradoxes.  Because 
i t  requires us t o  c o n s i d e r  A r e a l  q u a n t i t y ,  i n f i n i t e l y  leas  
than a n y  f i n i t e  q u a n t i t y ,  (as) o o n t a i n i n g  q u a n t i t i e s  i n f i -  
n i t e l y  l e s s  than i t s e l f ,  and s o  on i n  infinitum. (El561 
I n  o t h e r  words,  t o  q u o t e  F l e w ' s  pa raphrase  o f  t h i s  st .ate- 
ment: ' i t  i m p l i e s  ... t h a t  t h e r e  are some f i n i t e  t h i n g s  which 
a r e . . . c o n s t i t u t e d  o f  i n f i n i t e  c o l l e c t i o n s  of other  f i n i t e  
t h i n g s ,  which i n  t u r n  are c o n s t i t u t e d  o f  i n f i n i t e  c o l l e c t i o n s  
of i n f i n i t e l y  smaller f i n i t e  t h i n g s ,  and so on ad i n f i n i t u m g 8  

i n f i n i t e  d i v i s i b i l i t y  Flew draws a t t e n t i o n  t o  t h e  f a c t  t h a t  
P r i n c i p l e  B, f a r  from be ing  obv ious ,  a s  f h m e  claims, in -  
c o r p o r a t e s  two f a l s e  assumpt ions .  F i r s t l y ,  i t  does  no t  
follow from t h e  c a p a c i t y  of some t h i n g  f o r  be ing  d iv ided  
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I n  a similar v e i n ,  Hume, i n  p u t t i n g  forward 

I n  h i s  e l u c i d a t o r y  examinat ion  o f  Hume's views on 
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i n t o  x number of  p a r t s  t h a t  t h a t  t h i n g  e x i s t s  as a compound 
of x number of p a r t s ,  or indeed of  any number of p a r t s .  
Secondly, t o  s ay  t h a t  some t h i n g  may be d iv ided  i n  i n f i n i t u m  
is t o  say  t h a t  t h e r e  is  an i n f i n i t y  of  p o s s i b l e  d i v i s i o n s  
and sub-divis ions t h a t  can be  made, and n o t  t o  say t h a t  it 
can be d iv ided  i n t o  an i n f i n i t e  number of par ts . '  
t h e  removal of these misconceptions,  s a y s  Flew, t h e  para- 
doxes and problems Hume f i n d s  i n  t h e  concept of  i n f i n i t e  
d i v i s i b i l i t y  d i sappea r  .too. 

m n t  on an erroneous p r i n c i p l e .  Poss ib ly  he t h i n k s  t h a t  
Hume was merely muddled about  t h e  concept of d i v i s i b i l i t y  
i n  i n f i n i t u m ,  or has  swallowed wi thou t  q u e s t i o n  Bayle 's  
s t a t emen t s  on t h e  subject, s i n c e  Xemp Smith has e s t a b l i s h e d  
t h a t  t h e  Dic t iona ry  e x e r t e d  a cons ide rab le  i n f l u e n c e  on 
Hume's thought i n  t h i s  area. C e r t a i n l y ,  a look a t  Bayle 
r e v e a l s  t h e  c o n t e n t  of  P r i n c i p l e  B t o  be  c l e a r l y  present .  
I n  h i s  d i s c u s s i o n  of  Aristotle 's  response t o  Zeno's second 
o b j e c t i o n  to  t h e  e x i s t e n c e  of motion Bayle writes: ' . . . i f  
matter is d i v i s i b l e  i n  inf ini turn,  it a c t u a l l y  c o n t a i n s  an 
i n f i n i t e  number of  p a r t s ,  and is n o t  t h e r e f o r e  an i n f i n i t e  
i n  power, b u t  an i n f i n i t e  which r e a l l y  and a c t u a l l y  e x i s t s .  
The c o n t i n u i t y  of p a r t s  doth n o t  h i n d e r  t h e i r  a c t u a l  d i s -  
t i n c t i o n ;  consequently t h e i r  a c t u a l  i n f i n i t y  doth n o t  
depend on t h e  d i v i s i o n ;  b u t  it subsists e q u a l l y  i n  a close 
q u a n t i t y ,  end i n  t h a t  which is  c a l l e d  discrete. 

remains of  why H u m e  should have followed Bay le ' s  i n t e r -  
p r e t a t i o n  of i n f i n i t e  d i v i s i b i l i t y  i n  terms of  an a c t u a l  
r a t h e r  t han  a p o t e n t i a l  i n f i n i t y ,  when he does n o t  fol low,  
f o r  example, Bayle 's  r e j e c t i o n  o f  a system of mathematical  
p o i n t s .  Does Hume's adopt ion of  P r i n c i p l e  B s i g n i f y  some- 
t h i n g  more than  b l i n d  acceptance o f  Bay le ' s  p o s i t i o n ?  

A c l u e  i s  provided h e r e  by the  way i n  which Hum 
seeks t o  s i d e s t e p  an o b j e c t i o n  which he cites i n  S e c t i o n  
Two (T30, foo tno te )  a s  having been r a i s e d  a g a i n s t  h i s  

With 

Now, Flew offers no reason  why Hume bases h i s  argu- 

* 10 

Allowing f o r  Hume's r ead ing  of  Bayle, t h e  ques t ion  
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conclusions that no finite extension is infinitely divisible. 
The objection turns upon a distinction of aliquot and pro- 
portional parts, asserting: ... i n f i n i t e  d i v i s i b i l i t y  s u p -  
p o s e s  o n l y  an i n f i n i t e  number of p r o p o r t i o n a l  n o t  o f  a l i q u o t  
p a r t s ,  and ( I an i n f i n i t e  number o f  propoPtionaZ p a r t s  
does n o t  form an  i n f i n i t e  e x t e n s i o n .  Hume does not explain 
the nature of this distinction but contents himself with 
describing it as s n t i r e 2 y  f r i v o l o u s ,  adding the rejoinder 
that no part of extension, be it aliquot or proportional, 
can be smaller than the minimal part that the imagination 
can conceive. Hume's omission can be made good,however, as 

Flew suggests," by a further look at Bayle, where the dis- 
tinction between the two types of  parts can be seen tope 
related to the Aristotelian distinction between infinity 
conceived as potential and as actual. In Note G Bayle 
defines aliquot parts as: 'parts of a certain magnitude, 
and of the same denomination'. Such parts are contrasted 
with proportional parts a little earlier in Note G ,  when 
Bayle equates the distinction with one between 'parts 
communicantes, and non communicantes' . l2 
from this, that aliquot parts belong to a magnitude con- 
sidered as discrete, whereas proportional parts can be 
spoken of in the case of continuous magnitudes. Where the 
former type o f  magnitude is concerned infinite divisibility 
implies division into an infinite number of discrete parts; 
in the latter case the infinity implied is only potential, 
and only an infinity of possible proportional parts Qf the 
whole is envisaged, the whole itself being finite. 

between aliquot and proportional parts he nust have recog- 
nised that it constitutes an obstacle to accepting 

7 Principle €3 and that, consequently, the objection based upon 
it cannot be answered by an appeal to an argument in which 
this principle has featured as a premise. The fact that his 
reply takes that form would seem to indicate that the reason 
behind his rejection of the distinction is the sane xeason 

It becomes clear 

If Hume gave any serious thought to the distinction 
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as accounted f o r  h i s  adopt ion of  P r i n c i p l e  B. And t h i s  
reason, I propose,  arises o u t  of t h e  a t o m i s t i c  t ype  o f  
phenomenalism advanced i n  the f i r s t  P a r t  of  Baok 1 of t h e  
Treatise. Here Hume holds  s imple i d e a s  t o  be the  u l t i m a t e  
elements from which knowledge of  r e a l i t y  i s  to be con- 
s t r u c t e d .  The sou rce  of these s i n p l e  i d e a s  i s  s a i d  t o  be 

impressions,  to which they correspond. (T4)  Impressions 
a r e  e i ther  s imple or complex, a l though i n  t h e  l a t t e r  c a s e  
they a r e  h e l d  to be ana lysab le  i n t o  c o n s t i t u e n t  s imple 
impressions.  (T21 Whereas a l l  s imple i d e a s  are ' e x a c t  
cop ie s '  o f  simple impressions (al though Hume admits one 
except ion a t  T6) and l i k e  t h e s e  admit of no d i 8 t h o t i O n  noP 
separa t ion ,  (T2) complex i d e a s  are n o t  l i m i t e d  to rep- 
r e s e n t i n g  complex impressions s i n c e  t h e  imaginat ion has  t h e  
power to s e p a r a t e  and u n i t e  simple ideas a t  w i l l .  (T3; T10) 

cons t ruc t ion  o u t  of  s imple impressions and i d e a s ,  Pr in-  
c i p l e  B becomes a necessary t r u t h .  Divis ion of  any idea by 
t h e  imagination cannot  be  o t h e r  t han  t h e  a n a l y s i s  or separ-  
a t i o n  of a complex idea i n t o  its component simple ideas .  To 
conceive of  such d i v i s i o n  as be ing  i n f i n i t e  would r e q u i r e  
t h e  preconception o f  an a c t u a l  i n f i n i t y  o f  s imple ideas .  
But t h e  i d e a  of an a c t u a l  i n f i n i t y  is, i n  Hum's  op in ion ,  
n e i t h e r  one of which experience a f f o r d s  u s  an impression 
nor  one w e  can c o n s t r u c t  from simple impressions.  The con- 
c l u s i o n  cannot f a i l  to follow: t h a t  t h e  -, whioh we form 
of any f i n i t e  q u a z i t y ,  i s  n o t  i n f i n i t e l y  d i v i s i b t s ,  but  t h a t  
bg p r o p e r  d i s t i n c t i o n s  and s s p a ~ a t C o n s  we may run up this 
i d e a  to i n f e r i o r  ones,  which w i l l  be p e r f e c t l y  s imple and 
i n d i v i s i b l e .  (T27, c e n t r a l  emphasis mine) 

redundant any suggest ion o f  a d i s t i n c t i o n  between a l i q u o t  
and p ropor t iona l  p a r t s  of a whole. For H u m ,  the concept  
of a continuous magnitude is itself r u l e d  o u t  by t h e  chat-  
acter of h i s  epistemology, which i n  why h e  makes t h e  lame 
appeal  to a conjunct ion of p r o p o r t i o n a l  p a r t s  forming no 

Given t h i s  a t o m i s t i c  concept ion of  r e a l i t y  a s  a 

The same a t o m i s t i c  concept ion of r e a l i t y  a l s o  r ende r s  
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less an extension than that which would be forned by the 
conjunction of our minimal ideas. 

in which the principles A and B feature in Hume's argument 
against infinite divisibility. Taken independently of HUme'B 
atomism and his Principle A, Principle fl does not exclude a 
finite extension from containing an infinite number of parts 
if these parts are held to be infinitesimals; hence the 
possibility of infinite divisibility in Hume's sense is 
not excluded either. This may well account for why Hume 
feels called upon to provide the further argument in 
Section Two to show: that the i d e a  of an infinite number 
of part s  i s  individuaZZy the same idea with that of an 

infinite extension. (T30); an argument taking a form which 
is heavily reliant upon his epistemological atomism. Prin- 
ciple A likewise, taken independently of 8 ,  cannot refute 
the infinite divisibility theorists, since they can retort 
that they have no need for the idea of an actual infinity 
anyway. Taken together,however, the two principles do 
rule out the possibility that the idea at the threshold 
of the imagination's capacity for division is an infini- 
tesimal. To have established this is important for Hume 
when it comes to offering a theory of geometry based upon 
his particular conception of a mathematical point. But 
here, as indeed throughout his entire answer to infinite 
divisibility, Hume weights the argument in favour of his 
own conclusions by first reconstructing his opponent's 
case. 

What these considerations serve to reveal is the way 

In addition to its being of a finite size, it is 
furthermore important for Hume's conception of a mathemat- 
ical point that the minimal idea we possess of a part of 
extension is not an idea we must rely upon the senses to 
provide. This is because the senses have the defect, Hume 
tells us, o f  giving US disproportion'd images of t h i n g s ,  
and PepPesent(ing) a8 minute and uncompounded what i s  

reaZZy great  and compos'd of a vast number of parts. (T28) 
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Thus although the senses present us with simple indivisible 
impressions these cannot always be taken as true represen- 
tations of existing things. The impression of a-mite, for 
example, is an impression simple and indivisible to the 
eye, whereas to identify that impression as the impression 
of a mite involves producing a complex image (notion) which 
applies to that simple impression. To do this, Hume informs 
us, we must have a d i s t i n c t  i d e a  r e p r e s e n t i n g  every  p a r t  of 
a mite: and in the case of an insect a thousand t imes  less 
than a m i t e ,  the same condition applies. Therefore it must 
be admitted, he thinks, despite what common opinion sup- 
poses, t h a t  we can form i d e a s ,  which s h a l l  be  no g r e a t e r  
than the  s m a l l e s t  atom o f  t h e  animal s p i r i t s  of an i n s e c t  
a thousand t imes  l e s s  than a mi t e  (T28). Such ideas are 
provided by the imagination, and prompted by reason which 
informs us of the existence of objects of an imperceptible 
size. And rather than be surprised at our possession of 
ideas adequate to the minuteness of the parts of these 
objects, Hume thinks we should wonder at our ability to 
produce complex ideas of the objects themselves, consider- 
ing the finite nature of that minimal image which rep- 
resents each distinct part. 

tells us: ... sound reason convinces  us t h a t  t h e r e  a r e  
bod ies  v a s t l x  more minute than t h o s e ,  which appear t o  the  
senses ;  and I J a f a l s e  reason wou'd persuade u s ,  t h a t  
there  are bod ies  i n f i n i t e l y  more minute; (T48), that which 
reveals reason to be false in advancing to infinity cannot 
be minima sensibilia, for these are powerless to prevent 
such advance, but must be those minimal images which belong 
to the imagination. This means that although the minima 
of both the senses and the imagination, considered from the 
viewpoint of their respective faculties, can be regarded as 
true representations of the simple and indivisible nature 
of an atom of extension, it is the minimal image reached 
by the imagination when it seeks to repeatedly divide a 

So when H u m e ,  in discussing extension and geometry, 
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finite idea of extension (including an idea at the theshold 
of sight) which must be the idea corresponding to a minimal 
part of extension. The distinction, present in Hume's 
thought if somewhat obscurely given, between the minima of 
the senses and of the imagination, is important in under- 
standing his response to the infinite divisibility theorists' 
account of geometry. As I shall show later, by his cham- 
pioning a view of extension as a composition of mathematical 
pints, Hume is led to entertain, in the Treatise, the 
conception of a possible geometry that exhibits the same 
exactness and precision as he thinks attends algebra and 
arithmetic. It would be misleading to speak of this as a 
pure geometry, since Nume regards it as descriptive of 
physical space. The fact that it remains an ideal rather 
than a real possibility is connected with the distinction 
above. 

' By the end of Section Two Hume is of the opinion 
that his onslaught against the infinite divisibility of 
extension is complete; that he has not merely presented 
its advocates with certain difficulties to be overcome, but 
has succeeded in producing a counter-demonstration. (T31) 
His closing remarks in this section show that he sees his 
triumph as lying in the vindication of mathematical points, 
and consequent delivery of geometry from the paradoxes of 
infinite divisibility. (T32/33) But the problem of accom- 
modating within an empiricist framework a system of geometry 
based on mathematical points, together with the problem of 
reconciling the concept of a mathematical point with his 
empiricist theory of meaning, land Hume in considerable 
difficulty which is never satisfactorily resolved in the 
Treatise and leads to certain modifications in the Enquiry. 

Before proceeding t o  consider Hume's account o f  the 
genesis of our idea of space, brief mention of an argument 
to be found at T30 is in order. This argument, which H u m e  
holds in high favour and attributes to a Mons. Malezieu, 
asserts: ' T i 8  e v i d e n t ,  t h a t  e x i s t e n u s  i n  i t s e l f  be longs  
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only  t o  u n i t y ,  and i s  never  app l i cab le  t o  number, b u t  on 
accoxnt of t h e  u n i t e s ,  of which t h e  number i s  aompos'd. 
Hume employs it to construct a dilemma for t h o s e  who ho ld  
extension t o  be both i n f i n i t e l y  d i v i s i b l e  and determinable  
q u a n t i t a t i v e l y :  e i t h e r  ex tens ion ,  as a measurable q u a l i t y ,  
e x i s t s  a s  a composition of u n i t s  ( i n d i v i s i b l e  p a r t s ) ,  or it 
does n o t  e x i s t  a t  a l l .  S ince  Hume provides  no reason why 
it should be accepted t h a t :  ... t h e  u n i t y ,  which can e x i s t  
a lone ,  and whose e x i s t e n c e  i s  necessary t o  t h a t  o f  a l l  
number,. . .must be p e r f e c t l y  i n d i v i s i b z e ,  and incapabte  o f  
being resolved i n t o  any Zesser u n i t y  (T31),  t h e  dilemma has 
l i t t l e  fo rce .  The passage is of  some i n t e r e s t ,  however, 
€or t h e  l i g h t  it throws on Hume's view of a r i t h m e t i c .  Hume, 
it appears ,  wholly accep t s  t h e  concept ion o f  numbers a s  
composites of  u n i t s .  Th i s  sugges t s  t h a t  he must r ega rd  
whole numbers a s  complex a b s t r a c t  i d e a s  based upon t h e  
simple i d e a  of  a u n i t ,  which accounts  f o r  our being s a i d  t o  
possess  a p r e c i s e  standard..  .o f  e q u a l i t y  and proport ion i n  
a r i t h m e t i c ,  namely: Khen two numbers are so combin'd, as  
t h a t  t h e  one has aZwaye an u n i t e  answering t o  every  u n i t s  
of t h e  o t h e r ,  we pronounce them equal .  (T71) W e  a r e  never 
t o l d  on what a u t h o r i t y  w e  employ t h e  concept of a u n i t ,  b u t  
it i s  d i f f i c u l t  t o  see how it can be  o t h e r  t han  an a b s t r a c t  
i dea  given Mume's view of number, even i f  he does fol low 
Locke and hold t h a t  t h e  i d e a  o f  u n i t y  is  fu rn i shed  by a l l  
our  percept ions.  Indeed, a r i t h m e t i c a l  i d e a s  seem t o  be 
placed i n  a c l a s s  of t h e i r  own by H u m e ,  a s  i d e a s  which 
r e q u i r e  no image i n  o r d e r  t o  be ' b e fo re  t h e  mind'. Thus 
one f i n d s  Hume c o n t r a s t i n g  t h e  minimal image t h e  imaginat ion 
can produce with ou r  i d e a s  o f  r a t i o n a l  f r a c t i o n s  (T27) , and 
admi t t i ng  t h a t  w e  have no adequate i d e a  o f  l a r g e  numbers, 
but  on18 a power o f  producing such an i d e a ,  by ( t h e ) - a d e q u a t e  
idea  of t h e  decimals ,  under which t h e  number i s  comprehended. 
(T23) I t  t h e r e f o r e  appears t o  be  t h e  case, t h a t  i n f i n i t y ,  
considered as a mathematical i d e a ,  is  r u l e d  out by Hume n o t  
because of the  absence of an image corresponding t o  it, but 
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because of our  i n a b i l i t y  t o  c o n s t r u c t  it mathematically.  
As I have said e a r l i e r ,  t h e  concept  of an a c t u a l  i n f i n i t y  
is, i n  H u m e ' s  op in ion ,  one which n e i t h e r  experience nor 
mathematics can provide.  

Empi r i c i s t  concerns are foremost i n  Hume's mind when 
he sets o u t  t o  cons ide r  i n  Sec t ion  Three,  t he  o ther  qua l i -  
t i e s  of our ideas  of space and t ime.  The major p a r t  of 
t h i s  d i scuss ion  is devoted t o  h i s  account of t h e  genesis  o f  
our i d e a  of t i m e ,  b u t  commentators have o f t e n  taken what 
is s a i d  of  time as applying also to space.  Ce r t a in  of 
Hume's remarks are indeed sugges t ive  of an analogy holding 
between t h e  two cases: T35, for example: A s  ' t i s  from the  
d i s p o s i t i o n  of v i s i b l e  and t a n g i b l e  o b j e c t s  we recaive t h e  
idea  o f  space,  so from t h e  success ion  o f  i deas  and impres- 
sions we f o m  t h e  idea  of t ime.  Likewise T39/40: The 
ideas  o f  space and t ime are...no separate  or d i s t i n c t  i deas ,  
bu t  merely those  of t h e  manner or order,  i n  which o b j e c t s  
e x i s t .  The q u e s t i o n  a t  i s s u e ,  t h e r e f o r e ,  i s  t h e  na tu re  and 
e x t e n t  of t h i s  analogy. To determine t h i s  le t  us first look 
a t  what Hume s a y s  about  t h e  o r i g i n  of our  i d e a  of t i m e .  

Hume informs us: 
The idea  o f  t ime ,  being d e r i v ' d  from the  
success ion  o f  our percep t ions  o f  svery k ind ,  
i deas  as weEZ as impress ions ,  and impres- 
s ions  of r e f l e c t i o n  a s  w e l t  as  o f  s ensa t ion ,  
w i l l  a f f o r d  us  an i n s t a n c e  of an a b s t r a c t  
i dea ,  which comprehend8 a s t i l l  g rea te r  var- 
i e t y  than t h a t  of space, and y e t  i s  rep- 
r e sen ted  i n  t h e  fancy by s o w  p a r t i c u l a r  
i n d i v i d u a l  idea o f  a determinate  q u a n t i t y  
and q u a l i t y .  (T34/35) 

NOW, it is p l a i n  enough, t h a t  i f  t h e  idea of t i m e  is der ived 
from t h e  experienced succession of pe rcep t ions ,  and from 
t h i s  alone (T35),  t hen  it does n o t  arise from a p a r t i c u l a r  
impression. H u m e  makes e x p l i c i t  mention of t h i s  a t  T36, and 
claims it a r i s e s  a l t o g e t h e r  from t h e  manner, i n  which impres- 
s ions  appear t o  t h e  mind, w i thou t  making one of t h e i r  numbar. 
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He t h e n  proceeds to i d e n t i f y  t i m e  ( d u r a t i o n )  with t h e  ex- 
per ience of succession or change: ... s i n c e  i t  appears not  
as  any primary d i s t i n c t  impreasion, (it) can p l a i n l y  be 
nothing but d i f f e r e n t  i d e a s ,  or imprees ions ,  or o b j e c t s  
d i spos 'd  i n  a c e r t a i n  manner, t h a t  $ 8 ,  succeeding each 
o t h e r  (T37),  an i d e n t i f i c a t i o n  which is re spons ib l e  for h i s  
remarkable a s s e r t i o n  t h a t  w e  can apply the  i d e a  of du ra t ion  
to unchanging o b j e c t s  only by means o f  a f i c t i o n .  

space and t i m e  a r e  both a b s t r a c t  ideas, i n t e r p r e t s  H u m e ' s  
views on t h e  genes i s  o f  t h e  idea  o f  space as running p a r a l -  
l e l  to t h e  above account of  t i m e  with r e s p e c t  to t h e  absence 
of a p a r t i c u l a r  impression from which t h e  i d e a  a r i s e s .  To 
g rasp  Kemp Smith's  p o s i t i o n  i t  is necessary to quo te  it 
f a i r l y  f u l l y :  

Kemp Smith, bea r lng  i n  mind Hume's a s s e r t i o n  t h a t  

Space. . . i s  t h e  name proper  to a c e r t a i n  
specific manner or o r d e r  of arrangement of  
v i s u a l  a n X E E F u a 1  impressions;  t i m e  is 
t h e  name proper to t h a t  o t h e r  manner or 
o r d e r  of arrangement,  ... which h o r a s i n  t h e  
case  of a l l  ou r  pe rcep t ions  .... The 
' m a n n e r ' o f  arrangement,  as being an 
arrangement of t h e  s imple pe rcep t ions ,  is 
n o t  given i n  t h e  c o n t e n t  of any one per- 
cep t ion ,  and a l s o  does n o t  c o n s i s t  i n  any 
mere summation of them. The arrangement 
is ove r  and above t h e  pe rcep t ions . .  . . It 
i s  " t h e  manner of t h e i r  appearance". They 
a r e ,  Hume  is v i r t u a l l y  say ing ,  contem- 
p l a t e d  or i n t u i t e d . . . b  t n o t  sensed. They 

In t h i s  s e c t i o n  I s h a l l  argue a g a i n s t  Kemp Smith, 

a r e  non-impressional. 19 

t h a t  t h e  'arrangement '  concerned i n  t h e  c a s e  o f  s p a t i a l  
i d e a s  does li'e ' i n  t h e  c o n t e n t '  of  s p a t i a l  pe rcep t ions  i n  
Hume's opinion,  and t h a t ,  t h e r e f o r e ,  t h e  genes i s  of t h e  ab- 
s t r a c t  i d e a  of  space is impress iona l  i n  a way which s e r v e s  
t o  d i s t i n g u i s h  i t  from t h a t  of  t i m e .  Apart  from t h e i r  be ing  
good i n t e r n a l  reasons why Hume would have avoided wherever 
p o s s i b l e  ( t i m e ,  presumably, p r e s e n t i n g  an i m p o s s i b i l i t y )  , an 
account such a s  Kemp Smith a t t r i b u t e s  to h i m ,  I do n o t  t h i n k  
t h a t  Sec t ion  Three war ran t s  it, or t h a t  it is c o n s i s t e n t  w i th  
remarks he makes elsewhere about  extension.  
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t h a t  ... e v e r y  i d e a ,  w i t h  which t h e  imaginat ion i s  furn i sh 'd ,  
f i r s t  makes i t s  appearance i n  a correspondent  impress ion .  
(T33) Armed w i t h  t h i s  p r i n c i p l e  he  sets o u t  to i n v e s t i g a t e  
t h e  o r i g i n  of o u r  i d e a s  o f  s p a c e  and t i m e .  The i d e a  of ex- 
t e n s i o n ,  w e  are to ld ,  is a c q u i r e d  i n  t h e  fo l lowing  manner: 
Upon opening m y  e g e s ,  and t u r n i n g  them t o  the  surrounding 
o b j e c t s ,  I p e r c e i v e  many v i s i b l e  b o d i e s ;  and upon s h u t t i n g  
them again ,  and c o n s i d e r i n g  the  d i s t a n c e  b e t w i x t  these  
b o d i e s ,  I acqu i re  t h e  i d e a  of e x t e n s i o n .  (Ibict) T h i s  state- 
ment might w e l l  seem to  s u g g e s t  t h a t  Hume t h i n k s  t h a t  t h e  
i d e a  o f  e x t e n s i o n  is connected  g e n e t i c a l l y  w i t h  an  image o f  
d a r k n e s s ,  b u t  it i s  abundant ly  c l e a r  from t h e  l a t e r  d i scus -  
s i o n  o f  vacua t h a t  t h i s  is  n o t  h i s  op in ion .  For i n  Section 
F i v e  Hume draws a d i s t i n c t i o n  between ' t r u e  d i s t a n c e '  and 
' i n v i s i b l e  d i s t a n c e ' ,  and m a i n t a i n s  t h a t  t h e  resemblance 
borne  by t h e  e f f e c t s  of t h e  lat ter upon o u r  s e n s e s  t o  t h e  
e f f e c t s  of t h e  former  is r e s p o n s i b l e  €or o u r  false sup- 
p o s i t i o n  t h a t  w e  have  a n  idea o f  empky space .  (T59/60) True 
d i s t a n c e  a l o n e  i s  said to  be c a p a b l e  o f  conveying the  i d e a  
of e x t e n s i o n ;  and t r u e  d i s t a n c e  i s  v i s i b l e  d i s t a n c e ,  t h a t  
is ,  d i s t a n c e  i t s e l f  f i l l e d  w i t h  o b j e c t s .  Hum@ t h u s  den ie s  
t ha t  t h e  phenomenon o f  da rkness  can  g i v e  rise t o  any i d e a  
o f  e x t e n s i o n  on t h e  ground t h a t  da rkness  is no p o s i t i v e  i d e a ,  
bu t  merely  the  nega t ion  o f  l i g h t ,  o r  more proper l y  speaking,  
of co lour 'd  and v i s i b l e  o b j e c t s .  (T55) And even where dark- 
n e s s  i s  i n t e r s p e r s e d  w i t h  v i s i b l e  objects it cannot  p rov ide  
an impress ion  f o r  t h e  idea of e x t e n s i o n  w i t h o u t  m a t t e r ,  s a y s  
Hume, s i n c e  t h e  i n v i s i b l e  d i s t a n c e  i s  s t i l l  nothing bu t  
darkness ,  .. .w i thou t  p a r t s ,  w i thou t  compos i t ion ,  invar iabZe 
and i n v i s i b l e .  (TS7) So it is e v i d e n t  enough t h a t  Hume 
does n o t  t h i n k  t h a t  t h e  idea of e x t e n s i o n  has any th ing  t o  
do w i t h  t h e  phenomenon of da rkness .  

It is worthy  of n o t e ,  however, t h a t  Hume's reason  
h e r e  is n o t ,  a8 Flew s u g g e s t s  (p.469)' based  on t h e  f a c t  
t h a t  a b l a c k  v isua l - image  f i e l d ,  as an  image, cannot  

S e c t i o n  T h r e e  b e g i n s  w i t h  Hume reminding h i s  r e a d e r  
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represent a vacuum, which is an idea of nothingness; it 
rather points to the undifferentiated nature of a black 
visual-image field as being incapable of providing an image 
,to which our idea of space as a composite corresponds. Hume's 
rejection of the possibility of vacua follows not so much 
from the absence of any possible impressional source for 
the idea as from his argued conclusion that: The p a r t s ,  
i n t o  which the  i d e a s  of space and t ime r e s o l v e  themselves ,  
become a t  l a s t  i n d i v i s i b l e ;  and these  i n d i v i s i b l e  p a r t s ,  
be ing  nothing i n  themselves ,  a r e  inconce ivab le  when n o t  
f i l l ' d  w i t h  something r e a l  and e x i s t e n t .  (T39; Cf.T53) 

In view of the above, it would seem that the d i s t a n c e  
€fume is referring to at T33 must be what he calls '*rue 
distance'. This helps to explain how Wume thinks he can move 
from talking about the idea of extension as being connected 
with the consideration of distance between objects, to the 
assertion: The t a b l e  be fore  me i s  a lone  s u f f i c i e n t  by i t s  
view t o  g i v e  me the  i d e a  of e x t e n s i o n .  (T34) Any extended 
object would fill #is role where Hume is concerned. What 
is startling, however, is the description Hume gives to the 
perception o f  the table: ... my senses  convey t o  me on ly  the  
impress ions  of co lour 'd  p o i n t s ;  d i s p o s ' d  i n  a c e r t a i n  man- 
n e r .  To assert that we perceive material objects as com- 
posites of coloured points is, to say the least, a very 
curious claim, and one for which Hume's phenomenalist atomism 
must be held responsible, since it is not demanded by his 
rejection of infinite divisibility. His case against the 
latter was constructed on the basis of Principles A and B: 
the conclusion that we conceive extension as a composition 
of simple indivisible parts was held to follow from these 
alone, and there was no appeal to an impression on which this 
character of our idea of extension depends. But Hume, car- 
ried away on a wave of his particular brand of empiricism, 
obviously feels constrained to point to just such an im- 
pression in Section Three. So, after reaffirming the prin- 
ciple of significance advanced in Part One: ... e v e r y  i d e a  



A7. 
is d s r i v ' d  from 8ome i m p r e s s i o n ,  which i s  exactZy s i m i l a r  
t o  i t  (T33), he proceeds to  d e s c r i b e  an impression of an 
extended o b j e c t  i n  such a way as t o  make p o s s i b l e  t h e  con- 
c l u s i o n  t h a t  t h e  idea o f  e x t e n s i o n  is nothing b u t  a copy o f  
t h o s e  c o t o u r ' d  p o i n t s ,  and of t h e  m a n n e ~  of t h e i r  appear-  
ance. (T34) 

What is, however, important  f o r  Hume from t h e  p o i n t  
of view of t h e  answer he proposes t o  make t o  t h e  i n f i n i t e  
Z i v i s i b i l i t y  t h e o r i s t s '  o b j e c t i o n  t h a t  mathematical p o i n t s  
a r e  non-en t i t i e s  and consequently cannot  form a r e a l  e x i s t -  
ence by t h e i r  conjunct ion (T40), is t h a t  impressions of 
coloured and/or t a n g i b l e  o b j e c t s  a r e  proven t o  be t h e  only 
impressions from which ou r  i d e a  of  ex tens ion  can o r i g i n a t e .  
For t h i s ,  he t h i n k s ,  enab le s  him t o  r ep ly  t o  t h e  quest ion:  
What is our i d e a  of a eimpte and i n d i v i s i b l e  p o i n t ? ,  t h a t  
w e  can only conceive of such a p o i n t  as being e i t h e r  colouxed 
or t ang ib le :  w i thou t  t h e s e  s e n s i b l e  q u a l i t i e s  it i s  u t t e r l y  
a n n i h i t a t e d  t o  t h e  thought  or i m a g i n a t i o n .  (T38/39) Thus, 
a l though Hume concedes t h a t  t h e  i d e a  of space is an a b s t r a c t  
i d e a  and t h e r e f o r e  n o t  an e x a c t  copy of any s i n g l e  impres- 
s i o n ,  he allows on ly  t h a t  it a b s t r a c t s  from t h e  p e c u l i a r i t i e s  
of c o l o u r  c h a r a c t e r i s i n g  p a r t i c u l a r  impresaions,  and no t  t h a t  
it a b s t r a c t s  from t h e  q u a l i t y  o f  co lou r  i t s e l f .  O r  if t h e  
l a t t e r  is  p o s s i b l e  (and Hume's remarks a r e  ambiguous here) 
t a n g i b i l i t y  must t ake  t h e  p l a c e  o f  colour .  (T34) The i d e a  
of space is a b s t r a c t  because it is formed on t h e  b a s i s  of  
an observed 'resemblance'  among impressions of extended 
objects, t h i s  resemblance covering both impressions of  s i g h t  
and touch and c o n s i s t i n g  i n  t h a t  disposition of poinCs ( o r  
p a r t s ) ,  or manner of appearande, i n  which they agree (T34). 
I t  is d i f f i c u l t  t o  be c e r t a i n  of what Hume has  i n  mind he re ,  
and I can only th ink  t h a t  t h e  resemblance s a i d  to  e x i s t  
among d i f f e r e n t  c o n f i g u r a t i o n s  of p o i n t s  must refer t o  
s p a t i a l  dimensional i ty:  t h e  coloured/ tangible  po in t s  a r e  
arranged i n  p a t t e r n s  of one, t w o  or three dimensions. The 
abstract i d e a  of space will t h e r e f o r e  be t h e  idea  of a 
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three-dimensional system of coexistent coloured or tangible 
points, and ZIume's claim that We have ( 1 no i d e a  of space 
or ex tens ion ,  bu t  when oe regard  it a s  an o b j e c t  e i t h e r  of 

our s i g h t  or f e e l i n g  (T39), will seem safe enough to him. 
The assertion that the abstract conception of space 

cannot dispense with certain sensible qualities paves Hume's 
way to arguing for a possible exact mathematics of space, 
based upon a spatial unit which is simple, indivisible and 
coloured or tangible. It is this conception of a mathemati- 
cal point that H u m  triumphantly produces as the cornerstone 
of his case against infinite divisibility. 
difference between a mathematical point and a physical point 
in this context, and in a way which connects with the earlier 

He stresses the 

mentioned d i S t i n c t h  between the minima of the senses and of 
the imagination. A physical point is, he says, a real ex- 
tension, that is, composed of parts: as such, it is divis- 
ible by the imagination. A mathematical point, on the other 
hand, represents the idea at the limit of the imagination's 
divisional capacities, and t o  bes towl  1 a co tour  or s o t i d i t y  
on t h e s e  p o i n t s  furnishes them with some sort of reality, 
albeit it seems only an ideal one. (T40) To have achieved 
this objective, however, Hume need have made reference solely 
t o  the manner of arrangement of the coloured/tangible parts, 
where impressions of extended objects are concerned: it is 
a confused assessment of his case brought about by his under- 
lying atomism which prompts the insistence on points at "34; 
at other places in the Treatise where the impression of ex- 
tension is discussed reference is almost exclusively to parts. 

lie Hume's claim that the idea of space, like that of time,. 
is not a separate idea but represents only the  manner o r  
o rder ,  i n  which o b j e c t s  s x i e t  (T40). This remark tends to 
conceal the difference between the ideas of space and time 
which Kemp Smith overlooks. For whereas in the case of time 
the 'manner' is not directly represented in the content of 
any individual impressions, it is otherwise with space. Hume 

It is the considerations described above which under- 
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makes clear h i s  opinion t h a t  ou r  a b s t r a c t  i dea  o f  space has  
its o r i g i n  i n  resembling compound impressions.  
t h e  mind has  t o  t a k e  n o t e  o f  t h e  resemblance, j u s t  a s  i n  
t h e  case of  t ime it t a k e s  note o f  t h e  resemblance among 
d i f f e r e n t  series of  changing percept ions.  The ground of t h e  
lat ter resemblance, however, is t h e  subject's mode of per- 
c e p t u a l  awareness: t h e  ground of t h e  former is t h e  compound 
in-xessions he expe r i ences  through s i g h t  and touch. (T38) 

Other passages i n  t h e  T r e a t i s e  support  t h e  view t h a t  
H u m e  t a k e s  t h e  r e l a t i o n a l  c o n t e n t  of t h e  i d e a  of space t o  
be much more d i r e c t l y  impressional  i n  i t s  o r i g i n  than  is 
t r u e  of time; and t h a t ,  consequent ly ,  h i s  explanat ion of 
t h e  g e n e s i s  o f  ou r  i d e a  of  space f i t s  more e a s i l y  i n t o  h i s  
t heo ry  of knowledge. For i f  Kemp Smith i s  r i g h t  t o  claim 
t h a t  t h e  i d e a  o f  ex tens ion  invo lves  f o r  Hume an o rde r ing  
whi;ch is a d d i t i o n a l  and e x t e r n a l  t o  percept ions themselves, 
t hen  it w i l l  follow t h a t  Hume ho lds  none of  our  percept ions 
t o  be extended. Y e t  i n  d i s c u s s i n g  t h e  immate r i a l i t y  of t h e  
s o u l  and commenting on t h e  opinion of  some t h a t  an extended 
or m a t e r i a l  s o u l  cannot  be conjoined with simple i n d i v i s i b l e  
pe rcep t ions ,  H u m e  d e c l a r e s  t h a t  a l l  ou r  percept ions o t h e r  
t han  those  of  s i g h t  and touch e x i s t  nowhere: a percept ion 
which e x i s t s  nowhere being one t h e  p a r t s  o f  which a re  n o t  
so  s i t u a t e d  w i t h  respect t o  each o t h e r ,  as t o  form any f i g -  
ure or q u a n t i t y .  (T235/236) Were t h i s  n o t  so, he s a y s ,  we 
would have t o  allow t h a t  pe rcep t ions  o t h e r  than those  of 
s i g h t  and touch could g i v e  rise t o  t h e  i d e a  of  extension,  
whereas it is t h e  c a s e  t h a t  on ly  What is co' lour'd or  tan-  
g i b l e  ... has p a r t s  d i s p o a ' d  a f t e r  such a manner, as t o  convey 
t h a t  i d e a .  (T235) I n  o t h e r  words, Hume holds  t h a t  percep- 
t i o n s  of s i g h t  and touch (al though n o t  a l l  of t h e  l a t t e r  
Cf.T230) are extended. Th i s  i s  confirmed a l i t t l e  later on: 

That  t a b ' l e ,  which j u s t  now appears  t o  me, i s  
onZy a p e r c e p t i o n ,  and a l l  i t s  q u a l i t i e s  a re  
q u a l i t i e s  of a p e r o o p t i o n .  Now t h e  most ob- 
v i o u s  o f  a12 i t 8  q u u l i t i o s  i s  e x t e n s i o n .  The 
p e r c e p t i o n  c o n s i s t s  of p a r t s . .  . . s o  s i t u a t e d ,  
as t o  a f f o r d  U B  t h o  n o t i o n  of d i s t a n c e  and 
c o n t i g u i t y ;  of Zength, b r e a d t h ,  and t h i c k -  
n e s s .  ( ~ 2 3 9 )  

Cer t a in ly ,  
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And any remaining doubt a s  t o  H u m e ' s  p o s i t i o n  is d i s p e l l e d  
by h i s  concluding comment: ... the  very  i d e a  of ex tens ion  
i e  copy'd from nothing but an impress ion,  and consequentlg 
must p e r f e c t t y  a g m e  t o  2 t .  To say  the  i d e a  of ex tens ion  
agrees  t o  any th ing ,  28 t o  say  i t  is extended.  I n  Book Two 
of t h e  T r e a t i s e  a l s o ,  w e  f i n d  t h e  remark: ... any one may 
e a s i l y  observe ,  t h a t  space or ex tens ion  c o n s i s t s  of a number 
of c o - e x i s t e n t  p a r t s  d i spos 'd  < n  a c e r t a i n  opder, and cap- 
a b l e  of being a t  onoe presen t  t o  the  s i g h t  and f e e z i n g  (T429), 
a statement  which suppor ts  t h e  e x i s t e n c e  of a close re la t ion-  
s h i p  between the  complex r e l a t i o n a l  na ture  of our  a b s t r a c t  
idea of space and t h e  -1ex.ity which c h a r a c t e r i s e s  our  
impressions of extension.  

A l l  i n  a l l  then,  n e i t h e r  Sec t ion  Three i t s e l f  re- 
q u i r e s ,  nor  do t h e  a d d i t i o n a l  passages quoted g ive  s t r e n g t h  
to, Kemp Smith 's  c la im t h a t  t h e  complex idea  of space is 
'non-impressional'  and t h a t  H u m e ' s  'account of t h e  idea of 
space,  though more obscurely and ambiguously s t a t e d ,  ru6s 
p a r a l l e l  to  h i s  account of  t h e  i d e a  of t i m e ' .  (op.cit .p.276) 
While it is t r u e  t h a t  Hume sugges ts  some p a r a l l e l i s m  (and 
i n  view o f  t he  previous h i s t o r y  of philosophy it would be 

s u r p r i s i n g  had he  not  done so), t h i s  should n o t  be allowed 
to  obscure a d i s t i n c t i o n  which is important  i n  r e l a t i o n  t o  
h i s  empiricism. For a l though it holds  of both space and 
t i m e ,  considered 88 abstract i d e a s ,  t h a t  they  do n o t  r e f e r  
to one p a r t i c u l a r  impression, it is t r u e  of time alone t h a t  
i ts  genesis  i s  independent of t h e  conten t  of a l l  p a r t i c u l a r  
impressions.  

3 

Hume's primary motive for d i s c u s s i n g  space and t i m e  
- 

i n  t h e  T r e a t i s e ,  and t h a t  which gave d i r e c t i o n  t o  t h i s  dis-  
cussion was h i s  concern with mathematical knowledge, es- 
p e c i a l l y  with geometry. It is t o  h i s  opinions on t h i s  sub- 
ject  t h a t  I now t u r n .  The t a s k  of i n t e r p r e t a t i o n  h e r e  is 
made d i f f i c u l t ,  however, by t h e  pauc i ty  of d e t a i l e d  comment 
from H u e .  Sec t ion  Four of H u m e ' s  expos i t ion  of space and 
t i m e ,  t o g e t h e r  wi th  t h e  f i r s t  s e c t i o n  of P a r t  Three of t h e  
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Treatise Bk. 1, comprises the only material from which a 
construction of his views on mathematics can be attempted. 
Since the Enquiry contains even less comment it is not 
surprising to find some divergence of interpretation among 
commentators. - 
buttal of objections raised against a system of indivisible 
units of extension. When he comes to those drawn from mathe- 
matics he maintains that his quarrel is not with the defini- 
tions provided by mathematicians for concepts central to 
geometry, but with the demonstrations put forward. For 
while they define a surface as l eng th  and breadth without  
depth,  a line as l eng th  w i thou t  breadth or depth,  and a 
point as What has n e i t h e r  l eng th ,  breadth or  depth,  these 
mathematicians refuse to allow that extension is composed 
of indivisible points Or atoms; and yet, says Hume, ' T i s  
e v iden t  t h a t  a l l  t h i s  is p e ~ f s o t l y  uninteZZigibZs upon an3 
o t h e r  suppos i t i on . (T42)  He backs up this last claim with 
two attacks on theories to the contrary using weapons from 
his own forge, before concluding that t h e  d e f i n i t i o n s  o f  
mathematios des t roy  t h e  pr.etended demonstrations.  ( T 4 4 )  And 
to make certain of victory he casts a final blow: 

Section Four commences with Hume presenting a re- 

But I go f a r t h e p ,  and maintain,  t h a t  none of  
t h e s e  demonstrations oan have s u f f i c i e n t  
weight t o  e s t a b t i s h  such a p r i n o i p z e ,  as 
t h i s  of i n f i n i t e  d i v i s i b i t i t y ;  and t h a t  be- 
cause w i t h  regard t o  suoh minute o b j e c t s ,  
they are no t  properly  demonstrat ions,  being 
b u i t t  on i d e a s ,  whioh are no t  e x a c t ,  and 
muzims, whioh are no t  p r e c i s e l y  t r u e .  When 
geometry decides  anything oonoerning the  
p r o p o r t i o n s  of q u a n t i t y ,  we ought not  t o  
l o o k  f o r  t h e  utmost p r e c i s i o n  and exac t -  
nes s .  None of i t s  p roo f s  extend so far. I t  
t akes  t h e  dimensions and proport ions of  f i g -  
urea j u e t l y ;  bu t  roughly,  and w i t h  some 
t i b e r t y .  I t s  orrora are  never  considerable;  
nor would t t  err a t  a l l ,  did i t  not  a sp i re  
t o  such an abso lu te  par f ed t ion .  
Here we have the first of Hume's statements to the 

(T44/45) 

effect that geometry is not, unlike arithmetic and algebra, 
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an e x a c t  and p r e c i s e  sc i ence .  Latex h e  marks t h e  d i s t i n c -  
t i o n  by speaking o f  geometry as an a r t  rather than  a 
s c i e n c e .  (T70) Its d e f e c t  is s a i d  to  l i e  i n  t h e  absence o f  
a t r u e  and precise s t anda rd  of e q u a l i t y  by which t o  measure 
f i g u r e s  and determine their t r u e  p ropor t ions .  W e  have to 
make judgments s o l e l y  on t h e  ground of how they  appear  t o  
us.  Thus l a c k  o f  an a c c u r a t e  s t anda rd ,  Hume t h i n k s ,  a f f e c t s  
geometry i r r e s p e c t i v e  of whether ex tens ion  is taken a s  i n f i n -  
i t e l y  d i v i s i b l e  o r  as f i n i t e l y  d i v i s i b l e  only.  Fo r  a l though 
geometry a s  t h e  sc i ence  of ' a t o m i s t i c '  space  i s  i n  theory 
capable  of be ing  precise, t h e  p ropor t ions  and e q u a l i t y  of 
f i g u r e s  being determinable  by computing t h e  numbers of mathe- 
ma t i ca l  p o i n t s  t hey  c o n t a i n ,  t h i s  s t a n d a r d  is in p r a c t i c e ,  
s a y s  n m ,  

e n t i r e t y  u s e l e s s . . . . F o r  I I the  p o i n t e ,  which 
e n t e r  i n t o m o m p o s i t o n  of any l i n e  o r  S U P -  
f a c e ,  whether p e r c e i v ' d  by the  s i g h t  o r  touch,  
ape 60 minute and so  confounded w i t h  each 
o t h e r ,  t h a t  I t is  u t t e r t y  i m p o s s i b l e  for t h e  
mind t o  compute t h o i r  number. . .  (T45) 

Thus i n  geometry, h e  t h i n k s ,  w e  have no cho ice  b u t  to u t i -  
lise a s e n s i b l e  s t anda rd  of e q u a l i t y ,  one which cannot  go 
beyond appearance. For  a l though any i n i t i a l  rough judg- 
ment can be made more r e f i n e d  by the use of s t a n d a r d  
measures, t h e s e  measures themselves depend upon t h e  s e n s e  
€or t h e i r  c o n s t r u c t i o n  and employment. 

It is c l e a r  t h e r e f o r e ,  t h a t  when H u m  speaks o f  
p r a c t i c a l  geometry a s  be ing  a n  i n e x a c t  mathematics of 
space,  h e  is c o n t r a s t i n g  it w i t h  t h e  t h e o r e t i c a l  possib- 
i l i t y  of an e x a c t  s p a t i a l  a r i t h m e t i c  based on t h e  concept 
o f  a mathematical  p o i n t  as a u n i t  and employing d e f i n i t i a n e  
of its b a s i c  concepts.  

. cerned,  i ts concepts  and axioms are d e r i o ' d  n o r e t y  from 
appeabances.  (T71; Cf.T50-52) P r a c t i c a l  geometry is to  be 
denied s c i e n t i f i c  s t a t u s  on ly  when it is viewed a g a i n s t  
the background of a pu re ly  t h e o r e t i c a l  and i d e a l  concept ion 
of geometry a s  e x a c t l y  descriptive o f  p h y s i c a l  space,  where 
t h e  n a t u r e  of t h i s  space  is on ly  incompletely accessible t o  

Where p r a c t i c a l  geometry is con- 
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t h e  s e n s e s .  Such a t h e o r e t i c a l  geometry is f o r  Hume an 
ideal which t h e  imag ina t ion  and  r eason ,  working t o g e t h e r ,  
c o n s t r u c t  on t h e  basis o f  t h e  i m a g i n a t i o n ' s  minimal i d e a  
o f  a p a r t  of e x t e n s i o n ,  mo t iva t ed  by r e a s o n ' s  conv ic t ion  
t h a t  nature i s  s u s c e p t i b l e . .  . ( o f )  prodig ious  minuteness 
bey.ond t h a t  which t h e  s e n s e s  can p e r c e i v e .  (T71; T48; T28) 
Thus a l though  t h i s  i d e a l  geometry p o s s e s s e s  a p r e c i s e  s t and-  
ard o f  e q u a l i t y ,  t h i s  s t a n d a r d  is, s a y s  Hume, p l a i n l y  i m -  
ag inary .  However, Hume is f o r g e t f u l  of h i s  own p o s i t i o n  
when h e  u rges  f u r t h e r  t h a t  since t h e  o n l y  p r a c t i c a l  s t and-  
ard of e q u a l i t y  a v a i l a b l e  t o  us  is a s e n s i b l e  one ,  the 
no t ion  of any c o r r e c t i o n  beyond what we have ins truments  and 
a r t  t o  make, i s  a mere f i o t i o n  of t h e  mind, and u s e l e s s  a8 
w e l t  as  inoomprehsns ib le .  (T48) Imaginary it may w e l l  be 
c a l l e d  on t h e  grounds  t h a t  t h e  imag ina t ion  and n o t  t h e  sen888 
is  b o t h  its s o u r c e  and f i e l d  o f  employment; b u t  a mere 
f i c t i o n  of the  mind and incomprshens ib te  it cannot  be, i f  
H u m e ' s  d e s c r i p t i o n  of p r a c t i c a l  geometry as an  imprec ise  
s c i e n c e  i s  t o  remain meaningfu l  and  h i s  earlier argumenta 
i n  s u p p o r t  o f  a t h e o r y  o f  mathemat ica l  p o i n t s  are t o  be s e e n  
as  making any k i n d  of bulwark a g a i n s t  s c e p t i c i s m  i n  geometry. 

answers t h e  t h e o r e t i c a l  case for t h e  i n f i n i t e  d i v i s i b i l i t y  
o f  e x t e n s i o n  w i t h  an e q u a l l y  t h e o r e t i c a l  concep t ion  of ex- 
t e n s i o n  as a composi t ion  of discrete i n d i v i s i b l e  p o i n t s  o r  
atoms. H e  t a k e s  t h i s  as a t r u e  r e p r e s e n t a t i o n  of t h e  char- 
a c t e r  o f  p h y s i c a l  space, of which geometry p rov ides  t h e  
d e s c r i p t i o n .  Consequent ly ,  h e  must allow t h a t  t h e  ' imaginary'  
s t a n d a r d  of e q u a l i t y  h a s  a t  least  t h e o r e t i c a l  a p p l i c a t i o n  t o  
p h y s i c a l  and mathemat ica l  space .  Fo r  him t o  deny t h i s  on 
t h e  grounds of i ts  i n a p p l i c a b i l i t y  t o  s e n s i b l e  or p e r c e p t u a l  
space  amounts t o  t h e  d e s t r u c t i o n  o f  h i s  e n t i r e  case a g a i n s t  
i n f i n i t e  d i v i s i b i l i t y ,  and also renders incomprehens ib le  
h i s  remarks on t h e  l i m i t a t i o n s  o f  p r a c t i c a l  geometry. What- 
e v e r  may be the p o s i t i o n  i n  t h e  Enqui ry ,  i n  t h e  T r e a t i s e  
Hum@ cannot  d i s r e g a r d  t h e  cont ras t  between a t h e o r e t i c a l  

The f a c t  o f  t h e  matter is t h a t  i n  t h e  T r e a t i s e  Hume 
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geometry held t o  be e x a c t l y  d e s c r i p t i v e  o f  phys i ca l  space,  
and a p r a c t i c a l  geometry which ho lds  good f o r  p e r c e p t u a l  
( s e n s i b l e )  space b u t  which may remain o n l y  i n e x a c t l y  des- 
c r i p t i v e  o f  t h e  p r o p e r t i e s  o f  phys i ca l  space.  And it is 
wi th  t h i s  c o n t r a s t  i n  mind t h a t  Hume's a t t r i b u t i o n  o f  i m -  
p e r f e c t i o n  to geometry a t  T45 and T71 must be understood. 
For,  s t a t e s  H u m ,  a l though t h e  b a s i c  concepts  and f i r s t  
p r i n c i p l e s  of ( p r a c t i c a l )  geometry are a l l  taken from sen- 
s i b l e  experience,  they depend on the  e a a i e e t  and ' leae t  
d e c s i t f u t  appearances,  and t h e r e f o r e  bes tow on t h e i r  con- 
sequences a degree  of e x a c t n e s s ,  of which these  consequences 
are  s i n g l y  incapab le .  (T72) Thus Hume f e e l s  no h e s i t a t i o n  
about c l a s s i n g  t h i s  geometry a longs ide  a r i t h m e t i c  and 
a lgeb ra  a s  an o b j e c t  o f  knoutedge and c e r t a i n t y ,  when he 
comes to  g r a n t i n g  t h i s  t i t l e  t o  c e r t a i n  p h i t o e o p h i c a t  re-  
l a t i o n s  of  ideas. (T69/70) 

phi losoph ica l  r s t a t i o n  i n t o  two c a t e g o r i e s ,  such as  depend 
e n t i r e t y  on the  i d e a s ,  Lthich ue compare t o g e t h e r ,  and such 
a s  may be  chang'd w i thou t  any change i n  the  i d e a s  (T69),  is 
a d i s t i n c t i o n  concerning t h e  ep i s t emolog ica l  s t a t u s  o f  d i f -  

f e r e n t  r e l a t i o n s .  Only c o n s t a n t  r e l a t i o n s ,  t h o s e  which are . 
i n v a r i a b l e  given no change i n  t h e  relata,  a r e  h e l d  t o  
q u a l i f y  a s  o b j e c t s  o f  knowledge: i n c o n s t a n t  r e l a t i o n s  
y i e l d  only probable  conclusions.  I n  a s  f a r  as the d i v i s i o n  
corresponds t o  any ep i s t emolog ica l  d i s t i n c t i o n  c u r r e n t l y  
recognised,  it would seem t o  d i f f e r e n t i a t e  t r u t h s  which are 
i n  some sense  necessary from t h o s e  which a r e  con t ingen t .  
Prom Hum's  i n c l u s i o n  o f  geometry w i t h i n  t h e  former c a t e -  
gory it emerges t h a t  he c o n s i d e r s  some t y p e  o f  n e c e s s i t y  
a t t e n d s  geometr ical  axioms and in fe rences .  J u s t  what k ind  
of n e c e s s i t y  t h i s  is remains unc lea r ,  b e a r i n g  i n  mind h i s  
a s s e r t i o n  t h a t  t h e  f i r s t  p r i n c i p l e s  o f  t h i s  s c i e n c e  a r e  
drawn from the senses .  

Hume's d i v i s i o n  of t h e  seven d i f f e r e n t  k inds  of 

Hume o f f e r s  l i t t l e  a s s i s t a n c e  he re ,  a l though some 
c l u e  can be taken from what h e  says about  t w o  of the  three 
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non-mathematical  r e l a t i o n s  h e  h o l d s  to  be  objects o f  know- 
l e d g e ,  namely, resemblance and  degree  i n  q u a l i t y .  These 
r e l a t i o n s  are,  h e  t h i n k s ,  discoverabZs  a t  f i r s t  s i g h t ,  and 
f a l l  more p r o p e r t y  under t h e  prov ince  of i n t u i t i o n  than 
demonstra t ion  (T70) whereas t h e  &iscove ry  o f  mathematical  
r q l a t i o n s  i n v o l v e s ,  i n  t he  main, a chain o f  reasoning (T71). 
It  i s  by  v i r t u e  of t h e  l a s t  mentioned character t h a t  mathe- 
matics c o n s t i t u t e s  f o r  Hume  t h e  o n l y  t r u e  s c i e n c e ,  b u t  it 
must n o t  be assumed from h i s  s t a t e m e n t  t h a t  he  t h i n k s  i n -  
t u i t i v e  or immediate i n f e r e n c e s  have no p l a c e  i n  mathematics.  
H i s  p o i n t  is o n l y  t h a t  d e d u c t i v e  r eason ing  is a f e a t u r e  o f  
mathematics a lone :  and t h i s  t e l l s  u s  no th ing  about  t h e  log i -  
cal s t a t u s  o f  t h e  p remises  employe&, or indeed  of those pro- 
p o s i t i o n s  invo lved  i n  t h e  c h a i n  o f  i n f e r e n c e .  S i n c e  t h e  
axioms o f  geometry are s a i d  t o  be provided  by t h e  s e n s e s ,  
any n e c e s s i t y  be long ing  t o  t h e m  canno t  be concep tua l  or 
a n a l y t i c  even  i n  a broad s e n s e ;  it must be s y n t h e t i c :  and 
t h e  s y n t h e t i c  r e l a t i o n  must i t s e l f  b e  based upon an i n t u i t i v e  
comparison of c e r t a i n  s e n s i b l e  ideas. Hume seems i n  some 
doubt when s p e a k i n g  o f  t h e  r e l a t i o n  o f  resemblance as t o  
whether the act  o f  comparison is t o  be a t t r i b u t e d  to  t h e  
s e n s e s  or t o  t h e  i n t e l l e c t .  But h i s  more cons ide red  op in ion  
f a v o u r s  t h e  l a t t e r ,  as indeed  i t  must i f  he  i s  to h o l d ,  as 
a t  T166, t h a t  t h e  n e c e s s i t y  p r e s e n t  i n  an i n v a r i a b l e  re- 
l a t i o n  o f  i d e a s  l i es  i n  t h e  ac t  of unde r s t and ing  by which 
w e  c o n s i d e r  and compare t h e  ideas. 

These c o n s i d e r a t i o n s  s u g g e s t  t h a t  Hume t h i n k s  t h a t  
t h e  n a t u r e  or p r o p e r t i e s  o f  c e r t a i n  p e r c e p t i o n s  de te rmine  
t h e  mind t o  f i n d  i n s e p a r a b l e  connec t ions  among them. That  
as w e l l  as b e i n g  t r u e  where objects resemble one ano the r ,  or 
admi t  o f  comparison i n  t e r m s * o f  t h e  deg ree  possessed  o f  some 
q u a l i t y ,  i t  is  also t r u e  o f  certain s p a t i a l  p r o p e r t i e s  of 
objects and f i g u r e s .  These p r o p e r t i e s ,  as pe rce ived ,  d e t e r -  
mine t h e  mind i n  i t s  concep t ion  o f  t h e  r e l a t i o n s  ho ld ing  
between them, and r e n d e r  t h e  non-exis tence  of those r e l a t i o n s  
inconce ivab le ,  g iven  t h a t  t h e  n a t u r e  of p e r c e p t u a l  ( s e n s i b l e )  
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space remains unchanged. The n e c e s s i t y  which belongs t o  geo- 
m a t r i c a l  axioms and t o  t h e  body o f  geometr ic  t r u t h s  a s  a 
whole w i l l  t h e r e f o r e  u l t i m a t e l y  r e s i d e  i n  t h e  c o n s t a n t  
c h a r a c t e r  of pe rcep tua l  space: 
Confirmation of t h i s  viewpoint is  given by H u m e  when h e  
rejects t h e  suggest ion t h a t  a s t r a i g h t  l i n e  can be de f ined  
as t h e  s h o r t e s t  d i s t a n c e  between t w o  p o i n t s ,  and maintains  
t h a t  t h i s  ' d e f i n i t i o n '  is r e a l l y  a p rope r ty  of a s t r a i g h t  
l i n e  which has  t o  be discovered.  (T50) L i k e w i s e ,  when he 
w r i t e s :  'T ie  from the  i d e a  of a t r i a n g l e ,  t h a t  we d i s c o v e r  
the  r e l a t i o n  of e q u a l i t y ,  whiah i t s  t h r e e  ang les  bear  t o  
two r i g h t  ones; and t h i s  r e l a t i o n  i s  i n v a r i a b l e ,  as  long a8 
our i d e a  remains the  same (T69) , h e  is a s s e r t i n g  t h a t  t h i s  
r e l a t i o n  o f  e q u a l i t y  is a spa t ia l  p rope r ty  of t r i a n g u l a r  
objects, whether given or cons t ruc t ed r  
d i scove r  from examining t h e  t r i a n g l e ,  n o t  a d e f i n i t i o n  o f  
a geometr ical  concept.  

t r u t h s ,  i n  Iiume's opinion.  Rather ,  t hey  embody d e s c r i p t i o n s  
of t h e  p r o p e r t i e s  o f  p e r c e p t u a l  space. 
t r u t h s  b u t  no t  a n a l y t i c .  I n  t h i s  r ega rd  Xume approaches 
t h e  p o s i t i o n  la ter  assumed by Kant, namely t h a t  mathematics 
is a body of  necessary s y n t h e t i c  t r u t h .  But t h e  resemblance 
is l imi t ed .  While it is t r u e  t h a t  Hume treats t h e  proposi-  
tions of  geometry d i f f e r e n t l y  from t h e  p r i n c i p l e  o f  t h e  
uniformity o f  n a t u r e ,  f o r  example, or t h e  c a u s a l  p r i n c i p l e ,  
both of which are h e l d  t o  be  con t ingen t  p r o p o s i t i o n s  which 
can be denied without  c o n t r a d i c t i o n  (T89; T95) , geometry 
remains a l l  a long an empirical 5 posteriori science. 
mkes no a t t empt  to s e c u r e  i ts  necessa ry  s t a t u s  w i t h  t h e  
Kantian formula. Thus, a l though he maintains  t h a t  where t h e  
p ropos i t i ons  of geometry a r e  concerned: ... t h e  person,  who 
ausenta ,  not  on ly  conceivee  t h e  i d e a s  acoording  t o  the  pro- 
p o s i t i o n ,  but  is n e c e s s a r i l y  de termin'd  t o  conce ive  them i n  
t h a t  p a r t i c u l a r  manner, s i t h a r  immedia te ly  or by the  Cntor-  
p o s i t i o n  of o t h e r  idea8  (T951, t h e  on ly  factor h e  makes 

it is a s y n t h e t i c  n e c e s s i t y .  

it is a p rope r ty  w e  

Geometrical  p r o p o s i t i o n s ,  t hen ,  are n o t  conceptual  

They a r e  necessary 

Hume. 
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appeal  t o  a s  'determining '  is t h e  c h a r a c t e r  of s e n s i b l e  
space,  t h e  i n v a r i a n t  n a t u r e  o f  which seems t o  rest, i n  t h e  
T r e a t i s e ,  upon t h e  c o n s t a n t  c h a r a c t e r  o f  phys i ca l  space.  
In  view of t h e  s c e p t i c i s m  voiced by Hume elsewhere i n  t h e  
T r e a t i s e  about  o u r  knowledge of  e m p i r i c a l  r e a l i t y  and our  
b e l i e f  i n  its constancy,  it must be concluded t h a t  he f a i l s  
i n  h i s  o b j e c t i v e :  
of geometr ical  knowledge wi thou t  r e l i n q u i s h i n g  h i s  b e l i e f  i n  
its e m p i r i c a l  s t a t u s .  

any s h i f t  i n  Hume's op in ion  of geometry a s  a body of syn- 
t h e t i c  b u t  necessary knowledge. 
of our  i d e a s  of space  and t i m e  is p r e s e n t ,  and although Hume 
r e t a i n s  h i s  Treatise antagonism to  i n f i n i t e  d i v i s i b i l i t y  he 
does n o t  r e p e a t  any of h i s  e a r l i e r  arguments a g a i n s t  t h e  
' t hes i s  no r  those i n  suppor t  of a system of mathematical 
p o i n t s .  Indeed, i n  a foo tno te  to  h i s  b r i e f  d i scuss ion  o f  
i n f i n i t e  d i v i s i b i l i t y  a t  E156, h e  makes a s ta tement  t h a t  
sugges t s  he has  moved away from t h e  T r e a t i s e  conception of 
a mathematical  p o i n t  a s  a t h e o r e t i c a l  u n i t  of ex tens ion  and 
d i s t i n c t  from a p h y s i c a l  p o i n t .  I n  t h e  earlier work the  
conception o f  ex tens ion  a s  a composition o f  phys i ca l  p o i n t s  
was rejected on t h e  grounds t h a t  a phys ica l  p o i n t  can be 
d iv ided  by t h e  imaginat ion;  whereas he re ,  a phys i ca l  po in t  
is s a i d  t o  r e p r e s e n t  t h a t  p a r t  of ex tens ion  which cannot be 
d i v i d e d  or Zassened, e i t h e r  b y  t h e  eye  o r  imagination. A l s o ,  
and s i g n i f i c a n t l y ,  there is no r e fe rence  i n  t h e  Enquiry to  
the  absence of an e x a c t  s t a n d a r d  o f  e q u a l i t y  i n  geometry. 
It  is  c l a s s e d  a s  a s c i e n c e  a longs ide  a r i t h m e t i c  and algebra.  
(E25) 

f e a t u r e  of t h e  Enquiry as marking a change from t h e  T r e a t i s e  
view of geometry a s  an e m p i r i c a l  s c i e n c e ,  f i nd ing  support  
for t h e i r  i n t e r p r e t a t i o n  o f  t h e  Enquiry p o s i t i o n  i n  Hume'd 
obscure comment t h a t  i n t u i t i v e l y  or demonstrat ively c e r t a i n  
p ropos i t i ons  

t o  account €or and secu re  t h e  c e r t a i n t y  

Turning t o  t h e  Enquiry t h e r e  is l i t t l e  t o  i n d i c a t e  

No d i scuss ion  o f  t h e  genes i s  

Some commentators have taken t h i s  l a s t  mentioned 
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a r e  d i s c o v e r a b t e  b y  t h e  mere o p e r a t i o n  of 
t h o u g h t ,  w i t h o u t  dependence  on what is any-  
where e x i s t e n t  i n  t h e  u n i v e r s e .  Though 
t h e r e  n e v e r  w e r e  a circte or t r i a n g t e  in 
n a t u r e ,  t h e  t r u t h 8  d e m o n s t r a t e d  b y  Euc l id  
would  for e v e r  r e t a i n  t h e i r  c e r t a i n t y  and 
e v i d e n c e .  (E25) 

Flew t h i n k s  t h a t  i n  t h e  E n q u i q  Hume is t o  be seen as 
' restoring pure geometry t o  its place a longs ide  the  other 
t w o  e lements  o f  t h e  t r i n i t y ' 1 4 ,  
d.t himself t o  t h e  view t h a t  Hume rega rds  mathematics as 
wholly a n a l y t i c ,  un l ike  Noxon who ho lds  t h a t  i n  t h e  Enquiry 
Hume t a k e s  a l l  t h r e e  mathematics 'to a l i k e  expres s  a n a l y t i c  
t r u t h s  which rest upon the law o f  non-contradiction' ' ' .  
t h i r d  commentator, R. F. Atkinson,16 f i n d s  no s i g n i f i c a n t  
d i f f e r e n c e  between t h e  e a r l i e r  and t h e  l a t e r  work and t h i n k s  
t h a t  i n s o f a r  a s  Hume's remarks on mathematical  p r o p o s i t i o n s  
permit  t h e  a p p l i c a t i o n  o f  t h e  s y n t h e t i c / a n a l y t i c  d i s t i n c t i o n ,  
mathematics f a l l s  w i t h i n  t h e  province o f  s y n t h e t i c  necessa ry ,  
r a t h e r  than a n a l y t i c ,  t r u t h .  Where geometry is concerned I 
fol low Atkinson 's  op in ion  i n  f i n d i n g  no reason t o  suppose 
t h a t  Hume abandoned t h e  T r e a t i s e  s t a n d .  I sugges t  t h a t  the 
l ack  o f  any r e f e r e n c e  t o  t h e  imprec i s ion  o f  geometry com- 
pared wi th  a r i t h m e t i c  and a l g e b r a  r e f l e c t s  Hume's r e l i n q u i s h -  
ment of the T r e a t i s e  concept ion of a possible i d e a l  precise 
geometry wi th  which practical geometry s t a n d s  c o n t r a s t e d .  
There i s  no sugges t ion  p r e s e n t  anywhere i n  t h e  Enquirx t h a t  
Xume wishes to  r e t r a c t  t h e  earlier view t h a t  t h e  basic con- 
c e p t s  and p r i n c i p l e s  of geometry are a l l  de r ived  from appear- 
ances,  and t h e  s t a t emen t  quoted from E25 is f a r  from being 
conclusive evidence o f  a change i n  Hume's op in ion  of t h e  
ep i s t emolog ica l  s t a t u s  of geometrical p ropos i t i ons .  I t  can 
be i n t e r p r e t e d  so as t o  remove any apparent  i ncons i s t ency  
wi th  t h e  c la im t h a t  t h e  i m p o s s i b i l i t y  of conceiving t h e  
negat ion of a geometr ical  axiom has t h e  same ground i n  t h e  
Enquiry a s  i n  t h e  T r e a t i s e ,  namely, t h e  i n v a r i a n t  c h a r a c t e r  
of s e n s i b l e  space.  For a l though Hume ho lds  t h a t  the b a s i c  
Ideas  and p r i n c i p l e s  o f  geometry are taken from the s e n s i b l e  
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world, t h i s  i n  no way commits him t o  holding a l l  geometrical  
concepts  to  be exemplif ied i n  na tu re .  The geometrician can 
c o n s t r u c t  f u r t h e r  concepts  a s  f i g u r e s  i n  pe rcep tua l  space,  
u t i l i s i n g  t h o s e  primary concepts  which a r e  empi r i ca l ly  given. 
The properties of t h e  cons t ruc t ed  f i g u r e  could then be de te r -  
mined by what Hume c a l l s  ' t h e  mre ope ra t ion  of thought ' .  
Th i s  would invo lve  t h e  i n s p e c t i o n  and measurement o f  t h e  
f i g u r e  to  d i scove r  t h o s e  r e l a t i o n s  of its p a r t s  which are 
immediately g iven ,  t hen  t h e  de t e rmina t ion  of f u r t h e r  of its 
p r o p e r t i e s  from t h e s e  by reasoning.  Such c o n s t r u c t s  would 
represent: p o s s i b l e  forms of n a t u r a l  o b j e c t s  even i f  no 
n a t u r a l  examples of them e x i s t ,  and would s e r v e  to  fu rn i sh  
in fo rma t ion  about  t h e  p r o p e r t i e s  o f  s e n s i b l e  (pe rcep tua l )  
space. C e r t a i n l y ,  on t h i s  i n t e r p r e t a t i o n ,  t h e  way i n  which 
thaught  can operate alone t o  produce geometr ical  knowledge 
w i l l  d i f f e r  from its a c t i v i t y  in determining a r i t h m a t i c a l  
and a l g e b r a i c  t r u t h s ,  b u t  t h e r e  is no reason why w e  should 
suppose Hume i n t ended  t h e  p rocess  of thought involved t o  be 
t h e  same i n  bo th  cases .  Indeed, i n s o f a r  a s  t h e  b r e v i t y  of 
h i s  comment on a r i t h m e t i c  permits any t e n t a t i v e  judgment of 
h i s  opinion on t h e  l o g i c a l  status o f  i ts p ropos i t i ons ,  t he  
n a t u r e  of t h e  necesskty involved here appears  t o  be con- 
c e p t u a l  or a n a l y t i c  i n  a wide sense, and no t  s y n t h e t i c  a s  
i n  geometry. 

* * * * * * * * * *  
I n  t h i s  paper I have argued f o r  t h e  ex i s t ence  of a 

c l o s e  r e l a t i o n s h i p  between Hume's approach t o  geometry and 
h i s  concern wi th  r e f u t i n g  t h e . d o c t r i n e  o f  i n f i n i t e  d i v i s i -  
b i l i t y .  T h i s  preoccupat ion l e d ,  i n  t h e  T r e a t i s e ,  t o  t h e  
concept ion o f  an i d e a l  t h e o r e t i c a l  geometry of phys i ca l  
space,  based upon t h e  i d e a  of a mathematical po in t .  Because 
of t h e  l i m i t a t i o n s  of our  senses, t h i s  remained an i d e a l  i n  
c o n t r a s t  w i th  which a f u l l  s c i e n t i f i c  s t a t u s  was withheld 
from t h e  geometry of s e n s i b l e  or pe rcep tua l  space,  although 
the l a t t e r  w a s  regarded a s  producing a body of necessary 
s y n t h e t i c  knowledge. I n  t h e  Enquiry the not ion of an i d e a l  
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geometry w a s  abandoned, p robab ly  because H u m e  came t o  rea- 
lise t h a t  h i s  t r e a t m e n t  o f  i n f i n i t e  d i v i s i b i l i t y  i n  the 
T r e a t i s e  c o n s t i t u t e d  an  uneasy mar r i age  o f  empi r i c i sm and 
r a t i o n a l i s m .  
remains unchanged, a l t h o u g h  h e r e ,  as i n  t h e  ear l ier  work, 
H u m e  f a i l s  t o  p rov ide  any adequa te  grounds f o r  t h e  t y p e  of 
n e c e s s i t y  h e l d  t o  be i n v o l v e d ,  and t h u s  f a i l s  i n  h i s  ob- 
j e c t i v e  t o  sa fegua rd  t h e  c e r t a i n t y  o f  t h i s  b ranch  of mathe- 
matical knowledge. 

The necessa ry  s y n t h e t i c  s t a t u s  of geometry 
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