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T h i s  paper h e l p s  c l a r i f y  one  o f  t h e  
p e r v a s i v e  problems o f  1 i n g u i s t i c  a n a l y s i s  : 
t h e  i n t e r a c t i o n  between t h e  pa rad igma t i c  
and syn tagma t i c  d imens ions  o f  language.  
Paradigms a r e  s e t s  o f  a l t e r n a t i v e s :  t h e  
speake r  must d e c i d e  on one member o f  t h e  
s e t  t o  use, and t h e  h e a t e r  must f i g u r e  out 
which he  used.  I n  a syntagm o r  
c o n s t r u c t i o n ,  an e lement  chosen o u t  o f  o n e  
paradigm is put  t o g e t h e r  w i t h  e l emen t s  
chosen out o f  o t h e r s .  Thus f a r  a l l  
grammars of  a l l  l anguages  a g r e e .  

The problem comes when we put t h e  
grammar t o g e t h e r .  The c h o i c e s  a v a i l a b l e  
i n  one paradigm t u r n  o u t  o f t e n  t o  be 
l i m i t e d  by t h o s e  made i n  some other 
paradigm t h a t  is p a r t  o f  t h e  same 
c o n s t r u c t i o n .  Grammar i s  never  a s  s i m p l e  
a s  a C a r t e s i a n  p roduc t  o f  paradigms. 

Var ious  forms o f  grammar have v a r i o u s  
means, none o f  them q u i t e  s a t i s f y i n g ,  t o  
e x p r e s s  t h e s e  l i m i t a t i o n s ,  A cpmmon one  is 
f o o t n o t e s  abou t  i r r e g u l a r i t i e s ;  ad hoc 
f e a t u r e s  t o  t r i g g e r  o r  b lock  s p e c i a l  r u l e s  
when needed a r e  ' a l so  used. 

Grammar ought  t o  h i g h l i g h t  t h e  mutual  
c o n s t r a i n t s  between paradigms ahd 
c o n s t r u c t i o n s ,  n o t  downplay them. 
Ha l l  i d a y ' s  sys t emic  grammar h a s  done w e l l  
i n  t h i s  r ega rd  ( H a l l i d a y  -1961, Hudson 
1971). I t  is a l r e a d y  known t o  
compu ta t iona l  1 i n g u i s t s  t h rough  Winograd's  
work (1972) .  The h e u r i s t i c ,  based on work 
by Lowe, Dooley, and myself  ( i n  p r e s s )  , is 
expressed  w i t h i n  H a l l i d a y l s  framework 
h e r e ,  though i t  is a p p l i c a b l e  w i t h i n  any 
o t h e r  model a f  l anguage  a s  w e l l .  

I n  s y s t e m i c  t e r m  a paradigm is known 
a s  a ' sy s t emB . A choice i n  one syst'em can  
be  t h e  e n t r y  c o n d i t i o n  f o r  ano the r  sys tem,  
one par& o f  a system can  havq Q i f f e r e n t  
p r o p e r t i e s  o f  combinat ion - from a n o t h e r  
p a r t ,  and two o r  more sys tems  can b e  
a c t i v a t e d  t o g e t h e r  a s  t h e  b a s i s  f o r  a 
c o n s t r u c t i o n .  The h e u r i s t i c  is in tended  t o  
c l a r i f y  something t h a t  is more, o f t e n  
guessed  a t  t han  proved:- what ' e l e m e n t  
be longs  t o  what sys tem,  

What I f i n d ,  on look ing  a t  l anguages  

o t h e r  t h a n  Eng l i sh ,  is t h a t  membership i n  
a Ha l l i dayan  system is by no means obvious  
i n  a l l  c a s e s .  T h i s  is t rue  f o r  two 
r e a s o n s  : f i r s t ,  some e l emen t s  Dave 
p r o p e r t i e s  t h a t  pe rmi t  u s  t o  a s s i g n  them 
t o  more t h a n  one  sys tem,  and second ,  some 
elements a r e  a r t i f a c t s  o f  t h e  mapping 
r e l a t i o n  between sys tems and forms b r a t h e r  
t han  d i r e c t  m a n i f e s t a t i o n s  o f  c h o i c e s  
w i t h i n  sys tems .  

The Data 

Table (1) g i v e s  dome d a t a  which 
i l l u s t r a t e  t h i s  g e n e r a l  p o i n t  by means of 
a l i m i t e d  ex amp1 e  , I t  r e p o r t s  
c o o c c u r r e n c e s  among a  p a r t i c u l a r l y  complex 
s u b s e t  o f  t h e  p r q f i x e s  t o  t h e  v e r b  i n  
Huichol , a Uto-Aztecan l anguage  spoken i n  
t h e  Mexican S i e r r a  Madre. A 1 i n  t h e  t a b l e  
means t h a t  t h e  p re f ix  a t  t h e  head of t h e  
column. h a s  been - obse rved  i n  t h e  
combina t ion  t h a t  t h e  row r e p o r t s .  For t h i s  
l anguage  t h e r e  are  e x a c t l y  1 5  o b s e r v a b l e  
combina t ions  o f  t h e s e  p r e f i x e s ,  e a c h  
r e p r e s e n t e d  by one row i n  Tab le  (1). The 
o r d e r  i n  which t h e  rows a r e  w r i t t e n  down 
makes no d i f f e r e n c e ,  no r  does t h e  o r d e r  i n  
which t h e  columns appea r .  kai- and ka2- - 
are homophonous f o r m s  t h a t  occupy 
d i f f e r e n t  p o s i t i o n s  i n  t h e  p r e f i x  s t r i n g  
and have d i f f e r e n t  meanings.  s t a n d s  f o r  
a h i g h  back unrounded vowel.  

(1) k a l k e  ps m& ka2ni  -- 
1 0  1 - 6 1 0  

The s i m p l e  f a c t  t h a t  two forms c a n n o t  
cooccur  w i th  each  o t h e r  is t h e  most  
obvious  b a s i s  f o r  s a y i n g  t h a t  t h o s e  two 



are  members o f  a s i n g l e  sys tem,  t h a t  t h e y  
a r e  i n  o p p o s i t i o n  a s  a l t e r n a t i v e s  i n  a 
paradigm, t h a t  t h e  c h o i c e  o f  one  a s  o v e r  
a g a i n s t  t h e  o t h e r  h a s  1 i n g u i s t i c  
s i g n i f i c a n c e .  I n  Tab le  ( I ) ,  f o r  example,  

does  n o t  o c c u r  in any combina t ion  
% r e  - n i -  o c c u r s ,  and v i c e  v e r s a .  

honcooccurreqce  p a t t e r n s  

The p a t t e r n s  bf noncooccurrence  a r e  
d e r i v e d  from Tab le  (1) by a  s i m p l e  
a l g d r i t h m :  

For each  column: 
C r e a t e  a v e c t o r  o f  a s  many 0 ' s  a s  

t h e r e  a r e  columns 
For e a c h  row t h a t  h a s  a  1 i n  t h e  

column i n  q u e s t i o n :  
U n i t e  t h a t  row w i t h  t h e  

v e c t o r .  
Complement t h e  v e c t o r .  

Each o f  t h e  uncomplemented v e c t o r s  
r e p r e s e n t s  t h e  union o f  a l l  t h e  
combina t ions  which t h e  form a t  t h e  head o f  
i ts  column e n t e r s  i n t o .  The 1's i n  its 
complement t h e r e f o r e  i d e n t i f y  t h e  e l e m e n t s  
w i t h  which i t  c a n n o t  cooccur .  

The Hui.cho1 d a t a  -- and t h i s  is t r u e  
o f  o t h e r  l a n g u a g e s ,  p o s s i b l y  o f  a l l  
l a n g u a g e s  -- do n o t  a l l o w  u s  t o  braw 
immediate c o n c l u s i o n s  a b o u t  mutual  
e x c l u s i v e n e s s  o r  s i m p l e  comembership gn 
sys tems .  ?he p r e f i x e s  r e p r e s e n t e d  by t h e  
complement v e c t o r s  of e a c h  form are  

( 2 )  k a l :  k e ,  m& 
k e :  kal, pc ,  m & ,  ka2 
pc: k e ,  m & ,  n i  
mh: k a l ,  ke ,  p& 
ka2: ke 
n i :  p& 

A form l i k e  p&- can  b e  a s s i g n e d  t o  
one  syStem i n  o p p o s i t i o n  w i t h  n i - ,  and t o  
a n o t h e r  i n  o p p o s i t i o n  w i t h  - ke- and - I  m&-• 
b u t  k a l i - ,  which cou ld  a l s o  g o  i n t o  a  
s y s t z  w i t h  k e  and m&-, c o o c c u r s  w i t h  p ~ -  
and t h e r e f o r e  c a G o t  r e p r e s e n t  an  
a l t e r n a t i v e  t o  it. The l o g i c  o f  s y s t e m s  
i n  grammar is more complex t h a n  
independen t  

- 

commutation, w i t h  t h e  
 artesian p r o d u c t s  t h a t  t h a t  i m p l i e s ,  i n  
which each  form of  one  s e t  c o o c c u r s  w i t h  
e v e r y  form of  a n o t h e r .  

u n t i l  t h e  z e r o  row is l e f t ;  t h e n  we a l s o  
c o n v e r t  t h e  zero row i f  t h e r e  is one  i n t o  
a  component subgraph.  I n  t h e  f i n a l  s t e p  o f  
t h e  h e u r i s t i c ,  t h e  component s u b g r a p h s  a r e  
u n i t e d  t o  givei  t h e  comple te  c o o c c u r r e n c e  
g r a p h .  That  g r a p h  o f  forms is t h e  aim of 
t h e  h e u r i s t i c ,  I t  is n o t  a  s y s t e m i c  
network d iagram i t s e l f ,  but is r a t h e r  a 
s t a t e m e n t  o f  a  ma jo r  c o n s t r a i n t  o n  t h e  
s e m a n t i c  s y s t e m i c  diagram t h a t  a c c o u n t s  
f o r  t h e  forms. 

Component s u b g r a p h s  a r e  forrned by 
p u t t i n g  a 1  t e r n a t i v e s  v e r t i & a l l y  i n  any  
o r d e r  w i t h i n  s q u a r e  b r a c k e t s ,  and 
c o n n e c t i n g  forms t h a t  cooccur  i n  any o r d e r  
by  h o r i z o n t a l  l i n e s .  Absence o f  a n y  form 
i n  a  p a r t i c u l a r  combina t ion  is r e p r e s e n t e d  
by --- 

I n  T a b l e  (1) t h e  two rows t h a t  
c o n t a i n  1's f o r  k e -  have a  t o t a l  o f  o n l y  - 
t h r e e  1's i n  them; s o  t h o s e  two rows a r e  
t a k e n  o u t  f o r  t h e  f i r s t  subgraph:  

T h i s  subgraph ,  l i k e  t h e  two rows o f  T a b l e  
(1) t h a t  i t  r e p r e - n t s ,  s a y s  t h a t  ke- can  - 
o w u r  w i t h  o r  w i t h o u t  n i -  - 

The f u l l  set  of component s u b g r a p h s  
d e r i v e d  from T a b l e  (1) c o n t a i n s  o n l y  
s i m p l e  a 1  t e r n a t i v e s  and t h e i r  C a r t e s i a n  
p r o d u c t s :  

( 4 )  (a)  ke.-L---J 

(b) [kal]-B --- p& --[ k a 2 ]  --- 

Decomposition 

The t r u e  i n t e t d e p e n d e n c y  of  a  
s y s t e m i c  network can  be  c a p t u r e d  i n  a  
c o o c c u r r e n c e  g r a p h  by f i r s t  decomposing 
Table (1) The m 6 s t  manageable 
decomposi t ion  s t m t e g y  found s o  f a r  is t o  
start wt th  theq  column t h a t  min imizes  t h e  
number o f  1's t h a t  would be removed from 
t h e  t a b l e  i f  a l l  t h e  rows t h a t  have  1's i n  
t h a t  column were removed, W e  c o n v e r t  t h o s e  
rows i n t o  a  component subgraph ,  t h e n  
c o n t i n u e  r e c u r s i v e l y  o n  t h e  t a b l e  minus 
t h o s e  rows u n t i l  no rows a r e  l e f t ,  o r  

Union o f  component s u b g r a p h s  

We u n i t e  t h e s e  subg raphs by 
c o n f l a t i n g  what t h e y  have  i n  common and 
symbol iz ing  t h e i r  d i f f e r e n c e s  a s  
a l t e r n a t i v e s ,  by  t h e  d i s t r i b u t i v e  
p r o p e r t y .  Four o f  t h e  s u b g r a p h s ,  ( a ) ,  ( f )  , 
( g )  , and (h )  , c a n  be combined w i t h o u t  
?hanging t h e  p i c t u r e  o f  s i m p l e  s y s t e m s  and 



C a r t e s i a n  p r o d u c t s :  Computa t iona l  a s p e c t s  

A r e s t r A c t k o n  on C a r t e s i a n  p r o d u c t s  
a p p e a r s ,  however,  when we expand t h e  
c o m p o s i t e  d iag ram f u r t h e r .  (d )  h a s  t h r e e  
o u t  o f  f o u r  F P its e l e m e n t s  i n  common w i t h  
e l e m e n t s  a l r e a d y  i n  t h e  c o m p o s i t e  d iagram 
( 5 ) .  The f o u r t h  e ' l eme~+~.  however,  h a s  
n o t h i n g  to  d o  w i t h  ke- o r  r t s  a b s e n c e ,  b u t  - 
o n l y  w i t h  m&-. Here is where t h e  
d i s c r e p a n c  i e s  i n  noncooccur rence  
p r o p e r t i e s  o f  d i f f e r e n t  forms come i n t o  
t h e  pictura,  and h e r e  is where t h e  
H a l l i d a y a n  d e v i c e  o f  l i n k e d  b r a c k e t s  is 
needec! i n  o r d e r  t o  show u p  t h o s e  
d i s c r e p a n c i e s .  The e l e m e n t s  i n  ( 6 )  a r e  
r e o r d e r e d  t o  d i s r u p t  t h e  g r a p h i c  s h a p e  
g i v e n  by (5 )  a s  l i t t l e  a s  p o s s i b l e :  

r ka2  1 m& 7 

Cooccur rence  g r a p h  

The comple te  c o o c c u r r e n c e  g r a p h  1s 
b u i l t  up by c o n t i n u i n g  i n  t h e  game way 
u n t i l  a l l  t h e  component s u b g r a p h s  a r e  i n  
it:  

The use  o f  two n u l l  symbols i n  a 
s i n g l e  s e t  o f  a l t e r n a t i v e s  d o e s  n o t  mean 
t h a t  Huichol  h a s  two z e r o  p r e f i x e s  t h a t  
c o n t r a s t  w i t h  e a c h  o t h e r ,  b u t  r a t h e r  t h a t  
t h e  g r a p h  is e s s e n t i a l l y  n o n p l a n a r  
Redundant n u l l s  c o u l d  be  e l i m i n a t e d  by 
c r o s s i n g  l i n e s  i n  an  e q u i v a l e n t  g raph .  

T h i s  diagrarr  now shows a l l  t h e  
c o n s t r a i n t s  o n  c o o c u u r r e n c e  t h a t  t h e r e  a r e  
f o r  t h e s e  Huichol  p r e f i x e s ,  I t  is n o t  y e t  
a s y s t e m i c  d iagram,  because  s y s t e m i c  
d iagrams  give d i f f e r e n c e s  i n  meaning and 
this one  g i v e s  o n l y  c o o c c u r r e n c e s  o f  
forms. The s y s t e m i c  d iagram we come up 
w i t h  w i l l ,  however,  h a v e  t o  a c c o u n t  f o r  
each  o f  t h e  c o n s t r a i n t s  o n  c o o c c u r r e n c e  
g i v e n  b y  t h i s  d iag ram,  

Our s c r u t i n y  o f  c o o c c u r r e n c e s  and 
noncooccur rences  h a s  shown u s  what fo rms  
might  be i n  o p p o s i t i o n  w i t h  e a c h  o t h e r  i n  
a senlantic sys tem and how t h o s e  fo rms  
interlock. T h a t  is a s  f a r  as  o u r  e x p l i c i t  
h e u r i s t i c  t a k e  us; but  i t  narrows the 
f h l d  f ~ r  semantic i n v e s t i g a t i o n  
c o n d i d e r a b l y  . 

B e f o r e  I go on to  show t h e  payoPf i n  
terms o f  s y s t e m s  o f  m e a n i n g f u l  c h o i c e s ,  
l e t  me s k e t c h  t h e  c o m p u t a t i o n a l  a q p e c t s  o f  
the h e u r i s t i c .  For a small problem l i k e  
t h e  one  i n  t h e  example,  o f  c o u r s e ,  no 
computing is needed.  But  were w e  t o  t a k e  
i n  a l l  4 2  v e r b  p r e f i x e s  o f  Huicho l ,  and 
s t a t e  how t h e y  combine wigh s u f f i x e s  and 
d i f f e r e n t  stem t y p e s  a s  well,  t h e  
h e u r i s t i c  would n e v e r  get o f f  t h e  g r ~ u n d  
w i t h  p e n c i l  and p a p e r .  It  is a good 
example o f  how a c o m p u t a t i o n a l l y  s i m p l e  
p r o c e s s ,  a c t u a l l y  a t w i s t  o n  concordance  
g e n e r a t i o n ,  c a n  b r i n g  o r d e r  i n t o  an a r e a  
where a l i n g u i s t  is o t h e r w i s e  a l l  too 
l i k e l y  t o  s h r u g  h i s  s h o u l d e r s  and d e f i n e  
o v e r s i m p l i f i e d  s>stems, t h e n  w r i t e  
i n t e r m i n a b l e  f o o t n o t e s  a b o u t  why t h e y  
d o n ' t  q u i t e  combine a s  h e  s a y s  t h e y  do.  

A l ingucks t  i n  t h e  f i e l d  n e e d s  a 
t h r e e - s t e p  c o m p u t a t i o n a l  a i d .  S t e p  One is 
d a t a  e n t t y :  t a k e  i n  o c c u r r i n g  c o m b i n a t i o n s  
o f  fo rms ,  which c o u l d  as w e l l  be  f u n c t i o n  
words o r  s u f f i x e s  o r  a n y  combinartion o f  
c l o s e d  c l a s s  phenomena, and d e v e l o p  a 
t a b l e  l i k e  T a b l e  (1). S t e p  Two i.s union:  
r ead  t h e  t a b l e  and d e v e l o p  a  v e c t o r  f o r  
e a c h  form t h a t  shows t h e  un ion  o f  a l l  i ts  
c o m b i n a t i o n s .  S t e p  Three  is d e c o m p o s i t i o n :  
s e g r e g a t e  o u t  from t h e  t a b l e  t h e  s u b s e t s  
o f  i ts rows t h a t  f a c i l i t a t e  making i ts  
component Subgraphs.  

These  t h r e e  s t e p s  a re  e a s y  t o  
implement.  The fofurth s t e p  o f  t h e  
h e u r i s t i c ,  forming t h e  w c c u r r e n c e  g r a p h  
by u n i t i n g  t h e  component s u b g r a p h s ,  is a t  
l e a s t  a n  o r d e r  o f  magn i tude  more complex,  
and may n o t  b e  f e a s i b l e  f o r  a s m a l l  f i e l d  
computer .  

Sys temic  d i a g r a m  

A f t e r  t h e  h e u r i s t a c  p r o c e d u r e  is gone  
t h r o u g h ,  wbether  w i t h  p e n c i l  o r  by 
computer ,  t h e  c o n s t r u c t i o n  o f  a  s e m a n t i c  
h y p o t h e s i s  r i c h  enough t o  a c c o u n t  f o r  a l l  
t h e  p a t t e r n s  o f  c o o c c u r r e n q e  c a n  g o  ahead .  
T h i s  is a  s t a n d a r d  l i n g u i s t i c  u n d e r t a k i n g ,  
and h a s  two s i d e s .  The-  f i r s t  iS t o  
i n v e s t i g a t e  t h e  r e a s o n s  why one ox another 
member o f  a noncooccur r ing  s e t  l i k e  t h e  
o n e s  i n  ( 2 )  g e t s  chosen .  The r e a s o n s  f o r  
choos ing  e i t h e r  member of ,a  p a i r  may n o t  
be t h e  same i n  the c o n t e x t  o f  one  p a t t e r n  
o f  c h o i c e s  made i n  o t h e r  s y s t e m s  a s  i t  is 
i n  o t h e r  c o n t e x t s .  The second  p a r t  o f  t h e  
s e m a n t i c  i n q u i r y  is t o  i d e n t i f y  ofi 
c o m b i n a t i o n s  o f  forms whose p r e s e n c e  is a n  
a r t i f a c t  o f  t h e  mapping between meaning 
and form, and n o t  a n  a s s e r t i o n  o f  a 
p a r t i c u l a r  meaning. 

T h i s  a r b i t r a r i n e s s  i n  t h e  mapping 
r e l a t i o n  shows up i n  two p l a c e s  i n  t h e  
example. When E- is p r e s e n t ,  k a l -  h a s  - 
e i t h e r  a t e n t a t i v e  o r  a  v e r y  s t r o n g  - - 
n e g a t i v e  meaning : k a a l  &mie means ' he 
might  n o t  g o e  o r  ' h e  s i?- a l l  n o t  go!' ( t h e  



meaning S p l i t  is n o t  t o o  d i f f e r e n t  fuom 
t h a t  - o f -  E n g l i s h  
d i s f i  ured  vs .  
e k a l -  - 
t h e  o r d i n a r y  n e g a t i v e ,  is p r e s e n t ,  and may 
o r  may n o t - b e  t h e r e  when ka2- is a b s e n t .  
The requ i rement  t h a t  ka l -  =ways g o  w i t h  
ka2- i n  t h e  p r e s e n z  o f  p i -  e l i m i n a t e s  - 
t h e  p o s s i b i l i t y  o f  t h e  two =mophones e v e r  
b e i n g  opposed t o  one  a n o t h e r ,  w i t h  
r e s u l t i n g  c o n f u s i o n  between n e g a t i v e  and 
t e n t a t i v n  between n e g a t i v e  and t e n t a t i v e  
meanings.  

The o e h e r  a r b i t r a r i n e s s  t u r n s  up  on  
t r y i n g  t o  r e l a L e  m&- w i t h  ni- .  m&- by 
i t s e l f  is t h e  s q n  o f  a d e p n d e n r v e r b ,  
and - n i -  by i t s e l f  o f  an  independep t  v e r b  
a t  a p a r t i c e  c o m b i n a t i o n  -* mbni however,  
h a s  n o t h i n g  t o  d o  w i t h  e i t h e r  of t h e s e  
meanings;  i t  makes a s t a t e m e n t  o f  t h e  
s p e a k e r f s o ' l p i n i o n .  I t a k e  i t  t o  be  a  
m o ~ p h o l o g i c a l l y  complex e x p r e s s i o n  o f  a 
s e p a r a t e  term o f  t h e  modal sys tem,  

Taking t h e s e  d i s c r e p a n c i e s  i n t o '  
a c c o u n t  g i v e s  u s  a  s y s t e m i c  diagr.am: 

( 8 )  

n  i 

--- 
e n e r a l  

d --- 
[ n a r r a t i v e ]  imp1 i e s  k a l  

o b l i g a t o r y  w i t h  [ n G a t i v e ]  
o p t i o n a l  w i t h  [ p o s i t i v e ]  

[ e v a l u a t i v e ]  r e a l i z e d  a s  -- mt+ni  
I t  is  by s t r a i g h t e n i n g  o u t  k a l -  and 

m&ni- t h a t  i t  becomes p o s s i b l e  f o  us  t6 - 
give a  s y s t e m i c  d4iagram p l u s  a  se t  o f  
rea l  i q a t i Q n  r ul es fo r  i t .  The 
s t r a i g h t f o r w a r d  r e a l i z a t i o n  r u l e s  a r e  
wr i t , ten  r i g h t  i n t o  t h e  d iagram:  f o r  
example,  i f  you c h o o s e  [ n e g a t i v e ] ,  u t t e r  
ka2- The more complex r e a l i z a t i o n s  a r e  
7 g i v e n  a t  t h e  bot tom o f  t h e  d iagram.  

The t e r m s  of t h e  s y s t e m i c  d iagram a r e  
l a b e l s  f o r  s e m a n t i b  c h o i c e s  t h a t  have  been  
e x p l a i n e d  e l s e w h e r e  and do  n o t  c o n c e r n  us  
now; t h e y  d o  n o t  c o n s t i t u t e  e x p l a n a t i o n s  
i n  themse lves .  Once t h e  a r b i t r a r y  mappings 
a r e  d e f i n e d  i n  r e a l i z a t i o n  r u l e s ,  t h e  
d iagram embodies  o n l y  o n e  r e a l  r e s t r i c t i o n  
on  C a r t e s i a n  p r o d u c t s  of paradigms,  i n  
t h a t  Hbichol  h a s  rPo s p e c l a l  n e g a t i v e  
i m p e r a t i v e  form. ( I t  u s e s  t h e  n e g a t i v e  
d e c l a r a t i v e  G2 i n  i t s  p l a c e . )  The 
c o m p l e t e n e s s  o  he  a n a l y s i s  is s u p p o r t e ?  
by t h e  f a c t  t h a e  t h e  i n t e r c o n n e c t e d  
paradigms o f  (8 )  have  e x a c t l y  14 p a t h s  
t h r o u g h  them, and t h a t  t o g e t h e r  w i t h  t h e  

o p t i o n a l  rule. f o r  t h e  r e a l i z a t i o n  of kdl -  - w i t h  ni- ,  t h e s e  y i e l d  e x a c t l y  t h e  15 rows 
o f  ~ a m e  (1) wim which w e  began. 
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