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ABSTRACT 

E a r l i e r papers ( A l l e n and Hayes 1985,1986) 
d e s c r i b e d a compact a x i o m a t i c t h e o r y which 
p r o v i d e d a f o r m a l b a s i s f o r tempora l r e a s o n i n g . 
Th is t h e o r y makes a sharp d i s t i n c t i o n between 
t ime p o i n t s and p e r i o d s of t i m e . We show he re , 
by c o n s i d e r i n g p o s s i b l e models o f t he t h e o r y , 
t h a t i t can b e s l i g h t l y extended t o g i v e a b e t t e r 
f i t t o i n t u i t i o n . I n p a r t i c u l a r , t he extended 
t h e o r y i s p rese rved under changes o f tempora l 
g r a n u l a r i t y . 

TIMEPERIODS AND MEETING 

The o r i g i n a l p e r i o d t h e o r y ( A l l e n 1984, A l l e n 
& Hayes 1986 ) used p e r i o d s r a t h e r than p o i n t s as 
i t s t empora l p r i m i t i v e . ( The t e r m i n o l o g y used 
e a r l i e r was ' i n t e r v a l ' r a t h e r than ' p e r i o d ' . We 
have changed to a v o i d con fus ion w i t h the 
mathemat i ca l use o f ' i n t e r v a l ' . ) The t h i r t e e n 
p o s s i b l e r e l a t i o n s h i p s between p e r i o d s , i n c l u d i n g 
f o r example o v e r l a p p i n g , i n c l u s i o n , and be fo re 
are d e f i n e d in terms of MEETS, which we w i l l 
w r i t e a s i n i n f i x c o l o n , w i t h p : q : r meaning p :q 
and q : r . The b a s i c axioms of the t h e o r y are then 
as f o l l o w s : 

Ml f o r a l l p , q , r , s . ( p :q and p :s and r : q ) 
i m p l i e s r : s 

M2 f o r a l l p , q , r , s . ( p : q and r : s ) i m p l i e s 
( p :s 
xor e x i s t s t . p : t : s 
xor e x i s t s t . r : t : q ) 

M3 f o r a l l p . e x i s t s q , r . q : p : r 

M4 f o r a l l p , q , r , s . ( p : q : s and p : r : s ) 
i m p l i e s q - r 

M5 f o r a l l p , q . p : q i m p l i e s 
e x i s t s r , s . r : p : q : s and r : ( p + q ) : s 

These f i v e axioms a re a l l t h e assumptions which 
t h e t h e o r y makes. For a l onge r d i s c u s s i o n of 
t h e i r i m p l i c a t i o n s and j u s t i f i c a t i o n , see ( A l l e n 
and Hayes 1986 ). 

A key i n t u i t i o n i s t h a t p r o p o s i t i o n s are t r u e 
o r f a l s e d u r i n g p e r i o d s , r a t h e r t han a t p o i n t s o f 
t i m e . T h i s overcomes t h e prob lem o f t he ' d i v i d e d 
i n s t a n t ' (Van Bentham 1982) . Consider s w i t c h i n g 
o n a l i g h t , s o t h a t t h e p r o p o s i t i o n " l i g h t o n " i s 
f i r s t f a l s e , t hen immed ia te ly t r u e . I f t h e 
t i m e p e r i o d a a re though t o f as se ts o f p o i n t s , 
t h e n o n l y a r t i f i c i a l c o n s t r u c t i o n s can a v o i d t h e 
di lemma o f t h e r e b e i n g a p o i n t a t which t h e l i g h t 
i s n e i t h e r on nor o f f ( o r , worse, bo th on and 
o f f ) . 

However, t i m e p o i n t s can be d e f i n e d w i t h i n t h e 
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t h e o r y as t h e ' p l a c e s ' where p e r i o d s meet. In 
( A l l e n & Hayes 1986 ), a s e t - t h e o r e t i c 
c o n s t r u c t i o n i s g i v e n o f p o i n t s f rom p e r i o d s , bu t 
we can i n t r o d u c e p o i n t s d i r e c t l y , and i t can be 
shown t h a t t h e t h e o r y o b t a i n e d is i d e n t i c a l . We 
w i l l use v a r i a b l e names u , v , w , . . f o r p o i n t s , 
p , q , r , . . f o r p e r i o d s , and i n t r o d u c e two f u n c t i o n s 
START and END f rom p e r i o d s to p o i n t s . 

P I f o r a l l p , q . p : q i f f e n d ( p ) - s t a r t ( q ) 

P2 f o r a l l u e x i s t s p. u-end(p) 

I t i s p o s s i b l e now to show t h a t p o i n t s , whatever 
they a r e , have a l l t h e p r o p e r t i e s one would 
d i r e c t l y expec t , such as b e i n g a t o t a l l y o rde red 
i n f i n i t e se t w i t h n o l i m i t s . W e c o u l d a l s o s t a r t 
w i t h p o i n t s as t h e p r i m i t i v e idea and d e f i n e 
pe r i ods a s p a i r s o f p o i n t s f rom t h e t o t a l l y 
o rdered s e t . In ( A l l e n and Hayes 1986 ) we show 
how the n a t u r a l c o n s t r u c t i o n o f p e r i o d s f rom 
p o i n t s by f o r m i n g p a i r s <u,v> i s a p roper i n v e r s e 
t o t h e d e r i v a t i o n o f p o i n t s f rom p e r i o d s d e f i n e d 
by these ax ioms, so t h a t such i n t u i t i v e l y 
c o m p e l l i n g r e s u l t s as p - < s t a r t ( p ) , e n d ( p ) > a re 
p rovab le f rom t h e ax ioms. These p o i n t s , however, 
are mere mathemat i ca l a b s t r a c t i o n s , and not t imes 
at which an event occurs or when some p r o p o s i t i o n 
i s t r u e . 

POINTS AND MOMENTS 

P o i n t s i n t ime a re p l ac es where p e r i o d s meet, 
but t hey a r e n t themselves p e r i o d s , no t even ve ry 
sho r t ones. A t i m e p e r i o d i s t h e s o r t o f t h i n g 
t h a t an event might occupy: i t has substance, 
w h i l e a p o i n t i s mere ly an a b s t r a c t i o n . Consider 
f o r example a b a l l t ossed i n t o t h e a i r on t h e one 
hand, and a f l a s h o f l i g h t n i n g on t h e o t h e r . The 
t ime o f t h e b a l l s f l i g h t can b e d i v i d e d i n t o two 
p e r i o d s , one o f r i s i n g , t h e o t h e r o f f a l l i n g . 
The b a l l spends no a c t u a l t ime a t t h e t o p o f i t s 
f l i g h t : i t does not hover t h e r e f o r a p e r i o d , no 
ma t te r how s m a l l . The p e r i o d s of r i s i n g and 
f a l l i n g MEET each o t h e r d i r e c t l y . The p o i n t a t 
t h e i r meet ing is a concep tua l a b s t r a c t i o n , no t a 
r e a l p h y s i c a l t i m e p e r i o d . I n c o n t r a s t , t h e t ime 
taken b y a f l a s h o f l i g h t i n g , a l t h o u g h p o i n t l i k e 
in many ways, must be a p e r i o d because i t 
c o n t a i n s a r e a l p h y s i c a l e v e n t . Other t h i n g s can 
happen at t h e same t i m e as t h e f l a s h , such as a 
photograph b e i n g exposed or a horse d y i n g . Th is 
is how we c h a r a c t e r i s e such ve ry b r i e f moments of 
t i m e : 

f o r a l l p . Moment(p) i f f not e x i s t s q , r . p-q+r 

i e , a moment i s i n d i v i s i b l e i n t o subpe r i ods . 

Moments have many of t h e p r o p e r t i e s o f p o i n t s . 
For example, i f a p e r i o d has moments a t i t s ends 
then they a re u n i q u e , and they u n i q u e l y d e f i n e 
t he p e r i o d between them, by M5. But they a l s o 
d i f f e r i n many ways. For example, be ing p e r i o d s , 
they have d i s t i n c t e n d p o i n t s . 
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The t h e o r y deve loped so f a r is somewhat 
u n i n t u i t i v e o n t h i s m a t t e r o f t r u t h a t p o i n t s and 
the q u a l i t i e s of moments. On one hand, some 
p o i n t s seem to be n a t u r a l r e c e p t a c l e s o f t r u t h , 
and o n t h e o t h e r , i t i s sometimes n a t u r a l t o 
t r e a t a moment as b e i n g more p o i n t l i k e . For 
example , the t o s s e d b a l l s v e r t i c a l v e l o c i t y i s 
p o s i t i v e on t h e way up, n e g a t i v e on the way down, 
so must be zero somewhen, by t h e i n t e r m e d i a t e 
va lue theorem: and the p o i n t where these p e r i o d s 
meet i s t h e obv ious c a n d i d a t e . Q u a l i t a t i v e 
reason ing uses such p o i n t s l i b e r a l l y , and i t i s 
ha rd to see how i t c o u l d do w i t h o u t them. On t h e 
o t h e r hand, i t seems u n n a t u r a l t o d i s t i n g u i s h t h e 
s t a r t f rom t h e end of a l i g h t n i n g f l a s h , bu t we 
must i f i t i s t o occupy more than a p o i n t . 

We might t r y to rescue t h e f o r m a l i s m by 
' i n s e r t i n g ' a moment whenever a p r o p o s i t i o n needs 
to be t r u e a t a p o i n t . The i n t u i t i v e argument 
here would b e t h a t s i nce t h e b a l l i s m o t i o n l e s s , 
t h e r e must be a p e r i o d - perhaps an ' i n f i n i t e l y 
s h o r t ' one, whatever t h a t means - f o r i t to be 
m o t i o n l e s s i n . But t h i s leads t o t he d u a l 
p rob lem: j u s t as p o i n t s a re t oo s m a l l t o be 
occup ied by e v e n t s , moments ( as we have d e f i n e d 
them ) are t oo l ong to be s u i t a b l y i n f i n i t e s i m a l . 
S ince a moment i s a p e r i o d , i t has d i s t i n c t 
e n d p o i n t s , even though no p o i n t s i n s i d e i t . We 
cant i d e n t i f y these p o i n t s w i t h o u t deny ing t h e 
e x i s t e n c e o f t h e moment i t s e l f , f o r t o i d e n t i f y 
them i s t o c l a i m t h a t p e r i o d s b e f o r e and a f t e r 
t he moment MEET, by P I . Thus, t he t ime the b a l l 
comes t o r e s t and t h e t ime i t s t a r t s t o f a l l 
would be sepa ra ted by an i n t e r v a l d u r i n g which 
t he b a l l would be h o v e r i n g , an unacceptab le 
consequence.* 

We seem to need to be ab le to t r e a t moments as 
p o i n t s , and v i c e v e r s a , t o cap tu re i n t u i t i o n 
b e t t e r . 

MAPPING MOMENTS INTO POINTS 

Suppose we i n t r o d u c e a mapping which 
i d e n t i f i e s t h e endpo in t s o f moments, so t h a t 
moments a re mapped i n t o p o i n t s . Th is i s what 
Hobbs (1985) c a l l s a change of g r a n u l a r i t y . The 
t o l e r a n c e r e l a t i o n which d e f i n e s i t i n t h i s case 
i s t h a t two p e r i o d s a re i n d i s t i n g u i s h a b l e i f 
t h e i r endpo in t s are at most a moment a p a r t . We 
can d e f i n e t h i s as f o l l o w s : 

f o r a l l u , v . u—v i f f u-v 
or Moment(<u,v>) 
or Moment(<v,u>) 

f o r a l l p , q . p—q i f f s t a r t ( p ) — s t a r t (q) 
and end (p )—end(q ) 

As Hobbs n o t e s , t he change of g r a n u l a r i t y is 
w e l l - u n d e r s t o o d o n l y i n t h e case where t he 
t o l e r a n c e r e l a t i o n i s t r a n s i t - v e , and hence i s a n 
equ i va l ence r e l a t i o n . I t i s easy t o see t h a t — 
is t r a n s i t i v e j u s t when moments never meet : 

M6 f o r a l l m,n . Moment(m) and Moment(n) i m p l i e s 
no t m:n 

( f o r i f two moments meet, then t h e s t a r t o f t h e 
f i r s t does not — t h e end of the second ) . I f we 
add t h i s t o our ax ioms, t h e n the extended t h e o r y 
i s p r e s e r v e d under t h e b l u r r i n g which 
i n t r o d u c e s . We prove t h i s by d e f i n i n g r e l a t i o n s 
which ' i m i t a t e ' t hose o f t he bas i c t h e o r y bu t 
w i t h a moments ' b l u r ' a t t h e i r ends. 

* Th i s i s sometimes what na i ve i n t u i t i o n 
p r e d i c t s , i n f a c t : t h e ' r o a d - r u n n e r e f f e c t ' . 

THEOREM. M1-M6 e n t a i l s M l ' - M 6 ' 

The p r o o f i s e lementa ry bu t t e d i o u s and o m i t t e d 
h e r e . 

I t i s easy t o see t h a t i f - - i s e q u a l i t y , then 
the r e l a t i o n : : reduces t o t he p r i m i t i v e : and 
s i m i l a r l y ++ becomes t h e same as +. Hence, t he 
axioms M1/-M6' may be regarded as t h e t h e o r y of 
- - e q u i v a l e n c e c l a s s e s . 

Th i s r e s u l t shows t h a t t h e t h e o r y w i t h M6 
a p p l i e s u n i f o r m l y a t any l e v e l o f coarsness i n 
which moments a re i d e n t i f i e d w i t h t h e i r 
e n d p o i n t s . We can reason about p e r i o d s and move 
f l e x i b l y f rom one l e v e l o f a c u i t y t o a n o t h e r , 
need ing o n l y a t r u t h - m a i n t e n a n c e system to keep 
t r a c k o f t h e v a r i o u s g r a n u l a r i t y assumpt ions 
be ing made f rom t i m e to t i m e . 

Th i s seems to p r o v i d e a s o l u t i o n to t he 
i n t u i t i v e problems w i t h wh ich we began. A moment 
can be t r e a t e d as a p o i n t , o r v i c e v e r s a , w i t h o u t 
chang ing t h e axioms o f t h e t empo ra l t h e o r y . The 
ex tended t h e o r y i s s t a b l e under changes o f s c a l e . 
N o t i c e t h a t s i n c e t h e b l u r r e d r e l a t i o n 
i n c l u d e s t h e b a s i c meets r e l a t i o n , we c o u l d use 
b o t h r e l a t i o n s i n a d e s c r i p t i o n , and t h e t h e o r y 
would s t i l l b e p r e s e r v e d under : : c o l l a p s i n g , s o 
t h a t we do no t have to t r e a t a l l t h e moments as 
p o i n t s o r v i c e v e r s a . Thus, i n t h e b a l l t o s s 
example, t h e topmost p o i n t can be t a l k e d o f as 
though i t were a moment, bu t a l l o t h e r p o i n t s 
r e t a i n t h e i r i n f e r i o r s t a t u s a s r e a l p o i n t s which 
do not expand i n t o moments and in which n o t h i n g 
can be a s s e r t e d . Or as an a l t e r n a t i v e , we c o u l d 
c l a i m t h a t a l l p o i n t s have t h i s expandable 
s t a t u s , and t hen be f o r c e d i n t o d e s c r i b i n g t h e 
d o o r ' s s t a t u s a t t h e moment i t c l o s e s . 

I n t u i t i v e arguments f o r t h e reasonab leness o f 
M6 i n c l u d e t h e i dea of p e r c e p t u a l a c u i t y . When 
two d o t s a re c l o s e enough, we p e r c e i v e them as 
one. Imagine t h r e e do t s x , y , z w i t h x and y so 
c l o s e t h a t t hey wou ld seem d o t - l i k e i f seen 
a l o n e , and s i m i l a r l y y and z. One now p e r c e i v e s 
a s h o r t l i n e , a dash . Two ad jacen t s p a t i a l 
'moments' become a s h o r t , dense, ' p e r i o d ' . 
Ad jacen t 'moments ' cannot be p e r c e i v e d . 
S i m i l a r l y , f o r example, a success ion o f f l a s h e s 
w i t h no p e r i o d s between them a re seen as a 
con t i nuous l i g h t f i l l i n g a n p e r i o d , wh ich i s why 
t h e movies work . 

However, i t i s no t y e t c l e a r what t h e models o f 
t h e t h e o r y w i t h M6 a r e . In t h e nex t s e c t i o n we 
w i l l show t h a t t hey a re s i m i l a r t o t h e u s u a l 
model o f c on t i nuous t i m e a s t h e r a t i o n a l o r r e a l 
l i n e . 
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MODELS OF THE THEORY 

The axiom M6 seems r a t h e r s t range at f i r s t 
s i g h t , s i nce i n t h e two most obv ious c a t e g o r i e s 
o f model o f the bas i c t h e o r y , i t i s e i t h e r 
vacuous o r f a l s e . These, are r e s p e c t i v e l y the 
dense and d i s c r e t e models . I n t he l a t t e r , t ime i s 
c l ock t i m e , a sequence o f d i s c r e t e t i c k s . Whi le 
many nonstandard models e x i s t , t h e s imp les t i s o f 
course t h e i n t e g e r s . I n these models, every 
moment meets t he next moment, and so M6 is as 
f a l s e as i t can be , everywhere. On the o the r 
hand, in a dense model , every p e r i o d can be s p l i t 
i n t o consecu t i ve subper iods , so no moments e x i s t , 
and M6 is t r u e but b o r i n g . However, t h e r e is a 
n o n t r i v i a l c l a s s o f models which are n e a t l y 
c h a r a c t e r i s e d by M6. 

In a dense model , t he p o i n t s must fo rm an 
unbounded dense l i n e a r o r d e r . I f t he model i s 
coun tab le ( and one always is ) t hen t h i s is t he 
r a t i o n a l l i n e , bu t e v e r y t h i n g here a p p l i e s 
e q u a l l y w e l l t o t he r e a l s . Per iods then can be 
i n t e r p r e t e d a s open i p t e r v a l s , w i t h ( a , b ) : ( b , c ) 
d e f i n i n g t h e meets r e l a t i o n . The f a c t t h a t t h e 
i n t e r v a l s , cons ide red as se ts o f p o i n t s , dont 
c o n t a i n t h e i r e n d p o i n t s , i s not r e l e v a n t t o t he 
way i n which they s tand f o r p e r i o d s i n t h i s 
model . An e x a c t l y i somorph ic model is ob ta i ned 
by i n t e r p r e t i n g p e r i o d s as c l osed i n t e r v a l s w i t h 
[ a , b ] : [ b , c ] , f o r example. 

N o t i c e however what happens i f we i n c l u d e ALL 
r a t i o n a l i n t e r v a l s , open and c l o s e d , and t r y t o 
d e f i n e MEETing i n t he i n t u i t i v e l y s t r a i g h t f o r w a r d 
way which takes account of i n t e r v a l s as se ts of 
p o i n t s . Take f o r example t he i n t e r v a l s 

c a l l e d , say, p , q , r and s r e s p e c t i v e l y . Then we 
would want i t t o b e t r u e t h a t p : r and q : s , bu t 
not t h a t p : s . I t f o l l o w s then ( f rom M2 and a 
l i t t l e work ) t h a t t h e r e must be an p e r i o d t such 
t h a t p : t : s . The o n l y cand ida te f o r such an 
p e r i o d i s t h e s i n g l e t o n { b } , i e t h e c l o s e d 
i n t e r v a l [ b ] . Now t h i s must be a moment, s i nce 
e v i d e n t l y [b ] has no subpe r i ods . So t h i s 
i n t e r p r e t a t i o n is not a model o f t he dense 
t h e o r y . O n t h e o t h e r hand, i t c e r t a i n l y i s not 
i somorph ic t o t h e i n t e g e r s o f t h e d i s c r e t e model . 
In f a c t , t h i s i s a ( r a t h e r extreme) example o f a 
t h i r d c l a s s o f i n t e r p r e t a t i o n s , i n which moments 
a re i n t u i t i v e l y p o i n t - l i k e . 

The g e n e r a l fo rm of a model of t h i s s o r t -
c a l l i t a PACKED model - over t he r a t i o n a l s , is 
as f o l l o w s . The domain of p e r i o d s c o n t a i n s open 
r a t i o n a l i n t e r v a l s and perhaps some s i n g l e t o n 
c l o s e d i n t e r v a l s , and a l l i n t e r v a l s which can be 
genera ted by t a k i n g t he i n t e r i o r s o f t h e unions 
o f t h e c l o s u r e s , and t h e s imple c o n c a t e n a t i o n , o f 
o t he r i n t e r v a l s . Thus i f i t c o n t a i n s (a ,b) and 
(b ,c ) and [ d ] , t h e n i t w i l l a l s o c o n t a i n ( a , c ) , 
(b ,d ] and ( a , d ] , f o r example. MEETS is d e f i n e d 
a s f o l l o w s : i f [b ] i s no t i n t h e domain, then 
( a , b ) : ( b , c ) ; bu t o t h e r w i s e , meets i s i n t e r p r e t e d 
s e t t h e o r e t i c a l l y , s o t h a t ( a , b ) : [ b ] : ( b , c ) ,and 
( a , b ] : ( b , c ) , e t c . . At one ex t reme, a packed 

model is s i m p l y a dense model when no c l o s e d 
s i n g l e t o n i n s t a n t s a re p r e s e n t . A t t h e o t h e r , i t 
i s t h e f u l l y s e t - t h e o r e t i c a l i n t e r p r e t a t i o n i n 
which p e r i o d s a re r a t i o n a l i n t e r v a l s . But many 
o t h e r s a re p o s s i b l e , f o r example one i n which t h e 
o n l y s i n g l e t o n moments a re t h e i n t e g e r s , o r where 
p a r t s o f t h e l i n e a re dense, p a r t s dense w i t h 
moments; or where j u s t a few i s o l a t e d p o i n t s a re 
d i s t i n g u i s h e d as b e i n g t h e i n t e r i o r s o f moments. 

These s i n g l e t o n i n t e r v a l s , be ing p e r i o d s , have 
d i s t i n c t e n d p o i n t s . Thus in a crowded model, t he 
axioms P I , P2 a s s e r t t h e e x i s t e n c e of ' p o i n t s ' on 
e i t h e r s i de o f a r a t i o n a l p o i n t : s t a r t ( [ a ] ) and 
e n d ( [ a ] ) . The g r a n u l a r i t y - c o a r s e n i n g mapping 
d e f i n e d e a l r l i e r can be seen as making the c l a i m 
t h a t t h i s d i s t i n c t i o n i s i r r e l e v a n t . 

I t f o l l o w s f rom t h e e a r l i e r r e s u l t t h a t t h e r e 
i s no way o f f o r m a l i s i n g t h e d i s t i n c t i o n between 
these p o i n t - i n t e r v a l s and more s u b s t a n t i a l 
moments w i t h i n t h e vocabu la ry o f t h e t ime t h e o r y 
so f a r deve loped . One can see t h i s i n t u i t i v e l y 
by o b s e r v i n g t h a t any model which c o n t a i n s such 
i n s t a n t s can be r e p l a c e d by a model in which 
i n s t a n t s a re r e a l i n t e r v a l s , s imp ly b y 
' s t r e t c h i n g ' t h e l i n e a p a r t a t t hose p o s i t i o n s 
and i n s e r t i n g a gap. E x a c t l y t h e same sentences 
in t h e language would be made t r u e by such a 
s t r e t c h e d mode l , s i n c e these e n l a r g e d gaps would 
c o n t a i n no m e e t i n g - p o i n t s r e f e r r e d to by t h e 
sentences of t h e t h e o r y , so would be moments j u s t 
as b e f o r e : and t h e way t hey i n t e r a c t w i t h t he 
o t h e r p e r i o d s w i l l b e unchanged. I n o rde r t o 
express t h e d i s t i n c t i o n , we would need to 
i n t r o d u c e some way of t a l k i n g about t h e s i z e or 
d u r a t i o n o f p e r i o d s , and then p o i n t - i n t e r v a l s a re 
moments w i t h no d u r a t i o n . 

The o v e r a l l p i c t u r e is t h i s . The axiom M6 
f o r c e s us to i n t e r p r e t moments as t h i n g s w i t h no 
e x t e n t , mere ly p o i n t l i k e o b j e c t s , and a l s o 
e x a c t l y p e r m i t s us t o s y s t e m a t i c a l l y t r e a t them 
as p o i n t s w i t h i n t h e same t h e o r y , by a s imple 
change of g r a n u l a r i t y . Thus t h e r e can be a 
moment d u r i n g which t h e tossed b a l l s v e l o c i t y i s 
ze ro , and we can c o n s i s t e n t l y t r e a t i t as though 
it were a p o i n t . And when we examine the models 
o f our assumpt ions , t h e r e t u r n s ou t to be a 
s i n g l e p o i n t , i n f a c t , where the moment shou ld 
be. And ye t o t h e r p e r i o d s can meet d i r e c t l y , 
when t ime is dense, w i t h o u t t h e r e be ing moments 
between them. So we can have our moments and eat 
them. 
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