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ABSTRnCT 

T h i s  p a p e r  a t t e m p t s  t o  p r o v i d e  i n -  
c r e a s e d  r e p r e s e n t a t i o n a l  power f o r  

. s p e c i a l i s t s  i n  o r d e r  t o  c l a r i f y  and l a y -  
b a r e  p e r t i n e n t  i s s u e s  r e g a r d i n g  t h e  
q u e s t i o n  " S c h i z o p h r e n i a ? "  A r e p r e s e n -  

' t a t i o n  o f  t h e  e m p i r i c a l  l o g i c  o b s e r v e d  
i n  s c h i z o p h r e n i c  c o g n i t i o n  i s  c o n s t r u c -  
t e d .  P e r t i n e n t  q u a l i t a t i v e  a s p e c t s  o f  
t h e  s e m i - c l a s s i c a l .  l o g i c s  o f  Fuzzy  S e t  
T h e o r y  and  The Laws o f  Form a r e  b r i e f l y  
r e v i e w e d .  A  s y n t h e s i s  i n t o  Quantum 
L o g i c  i s  m o t i v a t e d  a n d  d e s  a i b e c i  w i t h  
d i s t i n g u i s h i n g  f e a t u r e s  o f  t h e  improved 
r e p r e s e n t a t i o n  b e i n g  d e v e l o p e d  and  d i s -  
c u s s e d  a t  a n  i n t u i t i v e  and  c o n c e p t u a l  
l e v e l .  W e  show t h a t  t h e  r e s u l t i n g  mo-,  
del  p r o v i d e s  a  u n i f i e d  c h a r a c t e r i . z a t i o n  
o f  t h e  phcnorucnon o f  s c h i z o p h r e n i a  e m -  
body ing  s e v e r a l  " compe t ing"  s c h o o l s  o f  
t h o u g h t  ( f o r  example ,  t h e  Von Domarus/ 
A r i e t i  P r i n c i p l e ;  t h e  B a t e s o n ,  e t  sl, 
Douhlc-Bind Theory ;  M a t t e - l ) l a n c o l s  
P r i n c i p l e  of Syinmetry).  

I .  INTRODUCTION 

Body and s o u l  a r e  n o t  two  d i f -  
f e r e n t  t h i n g s ,  b u t  o n l y  two  d i f -  
f e r e n t  ways o f  p e r c e i v i n g  t h e  
same t h i n g .  S i m i i a r l y ,  p h y s i c s  
and p s y c h o l o g y  a r e  o n l y  different 
a t t e m p t s  t o  l i n k  o u r  e x p e r i e n c e s  
.together by way o f  s y s t e m a t i ' c  
t h o u g h t .  

A. E i n s t e i n  (1937)  

Q u e s t i o n s  a b o u t  s c h i z o p h r e n i a  h a v e  
b e e n  t h e  s u b j e c t  o f  c o n s i d e r a b l e  c o n t r o -  
v e r s y  ( A r i e t i  , 1360,  1967:  277,  1974 :  97- 
1 0 1 ,  300; H a t e s o n  e t  a l . ,  1956:  5-5; 
W a t z l a i i i c k ,  1563:  1 3 9 ;  W i l l i a m s ,  1 9 6 4 )  . 
The n u n f r o u s  d c f  i n i t i o n s  o f  s c h i z o p ! ~ r e n i c  
b e h a v i o r  and t h e  many t . l ~ e o r i e s  o f  s c h i z o -  
p h r e n i a  a r c  o f t e l ;  t a k e n  as  b e i n g  ir.c.c;uiva- 
l e n t  o?: a s  kein.3. mutua!.:.y c x c l u s i v c .  I t  i s  
e v e n  a s s e r t e d  by s c x c  t h a t  s c h i z o p h r e n i a  i s  
mytk!ology, a n 2  e l a b e l l i n g  u n r c l a t e d  t o  a n y  
c l e a r l y  d i s t i n g u i s n a b l c !  phenomenon. Here ,  
we w i l l  l o o k  t t  t h c o r i c s  o f  s c h i a o p h r e n i a  
t h a t  t r e a t  i t  a's a  d i s o r d e r  i n  l o g i c .  I t  

i s ,  p e r h a p s ,  u n n e c e s s a r y  t o  a t t e m p t  t o  de -  
c i d e  who, amongs t  t h e  d e f i n e r s  a n d  t h e o r -  
i s t s ,  i s  r i g h t  and  who i s  wrong.  I n d e e d ,  
s u c h  d e c i s i o n s  d o  n o t  l i e  w i t h i n  t h e  spec -  
i f i c  c o m p e t e n c e  o f  t h e  a u t h o r s :  However, 
by  i n t r o d u c i n g  a f o r m a l  t h e o r y  wh ich  s p a n s  
( e m b o d i e s )  t h e  e x p l a n a t i o n s  o f  s c h i z o -  
p h r e n i a  t h a t  h a v e  b e e n  g i v e n ,  a  u n i f i e d  
i n t e g r a t i o n  o f  t h e s c  c o n c e p t s  i s  p o s s i b l e .  
We s h a l l  p r e s e n t  a  p r e l i m i n a r y  a t t e ~ . p t  a t  
s u c h  a  l o g i c a l  c h a r a c t e r i z a t i o n  i n  t h i s  
p a p e r .  

I n  t h e  m o d e l i n g  o f  s c h i z o p h r c n i a  
( O s h i n s ,  1978 ,  1 9 7 9 )  wh ich  f o l l o v s ,  we u s e  
a  w e l l - d e f i n e d  n e t h o d o l ~ g y  (McGoveran, 
1 9 7 5 ) ;  S e c t i o n  I1 c o n t a i n s  a r e v i e w  o f  
s t a n d a r d  m ~ d e l s  o f  s c h i z o p h r e n i a  w i t h  
a s s o c i a t e d  empirical s u p p o r t  f o r . e a c h  v iew-  
p o i n t .  F o r n a l  r e p r e s e n t a t i o n s ,  wh ich  we 
c o n s i d e r  r e l e v a n t  t o  a more g e n e r a l  a n d  
encompass ing  model  o f  s c h i z o p h r e n i c  be-  
h a v i o r ,  a r e  d i s c u s s e d  i n  S e c t i o n  111. 
T h e s e  are t h e  s e m i - c l a s s i c a l .  l c g i c s  o f  
F u z z y  S e t  Theory  a n d  The Lsws o f  i 'o rn ,  arid 
Quantum L o g i c .  In S e c t i o n  IV, Genu ine  
S t u p i d i t y  L o g i c  ( G S L ) ~ ~ S  p r e s e n t e d  i n  a  
d e v e l o p x e n t a l  c o n t e x t  a s  a  s y n t h e s i s  o f  
F u z z y  S e t  Theory  a n d  Thc L3ws o i  F o m  i n t o  
Q u a n t u n  L o g i c .  Iqe d e n o n s t r a t e  p c r t j . n e n t  
c o n c e p t u a l  n o t i o n s  o f  GSL, a n d  show t l ~ a t  
t h e  m o d e l s  o f  S e c t i o : ~  I1 a r e  s p a r i r ~ l  by it, 
t h r o u g h  t h c  u s e  of e:can?lcs an?. j.:.l.cs';ra-- 
t i o n s .  W e  c o n c l u d e  i n , S e c t i o n  V u i t h  a 
summary o f  t h e  m a j o r  p o i n t s  p r e s e n t e d  i n  
t h e  p a p s r  a n 3  s u g g e s t i o n s  t o w a r d  e m p i r i c a l  
r e s o l u t i o n  o f  t h e  q u e s t i o n  " S c h i z o p h r e n i a ? "  

W e  b e l i e v e  t h a t  we h a v e  u n c o v e r e d  a n  
e m p i r i c a l  c r i t e r i o i l  f o r  d i s t i n g u i s h i n g  t h e  
q u e s t i o n  " S c h i z o p h r e n i a ? " ,  w h e t h e r  o r  n o t  
t h e r e  i s  s u c h  a  phenamenon, a n d  a  franc- 
work f o r  c : ;p lo r ing  it  i l l  t h i s  paper-. l ' h u s ,  
w e  h o p e  i t  o i l 1  p r o v i d e  1 n 3 t i v a t i s n  a n 2  r c -  
p r e s e n t a t i o n a l  t o a l s ,  f o r  t h o s e  whose i d e a s  
a n 6  t h e o r i e s  h a v e  b e e n  acicircssed,  i n  o r d e r  
t o  f a c i l i t a t e ,  t h e i r  w o r k i n g  t o g e t h e r  i.n a  
rr.arc c c h ~ r e n t  f a s h i o n ,  t r e a t i n y  t h e  p r o c e s s  
o f  ~r.odelir ;cj  s ch izc ;~k! r fn i a  a s  a  t a s k  i n  wnich  
cazh  h a s  a  m ~ t u a l l y  c o n t r i S u . t i ~ , g  ro1.a a n d  
n o t  a  s e e ~ a i n g l y  co: : t r ;d ic tory  o r  c ~ p o s i n s  
o n e .  



SECTION I1 

What is s c h i z o p h r e n i a ?  Some s u g g e s t  
t h a t  it i s  merely a  l a b e l  f o r  many k i n d s  o f  
u n r e l a t e d  and abnormal behav ior .  O t h e r s  go  
a s  f a r  a s  t o  a s s e r t  t h a t  such  l a b e l i n g  is  
s u b s t a n t i v e l y  no more t h a n  a  s o c i o - p o l i t i -  
c a l  a c t .  While we a p p r e c i a t e  t h e  s e n t i -  
ments  beh ind  such p o i n t s  o f  view i n  t h i s  
p a p e r ,  w e  t a k e  t h e  p o s i t i o n  t h a t  sch izo-  
p h r e n i a  i s  a  major  m e n t a l  d i s o r d e r  which 
c a n  b e  and i s  r o u t i n e l y  ( a l t h o u g h  perhaps  
n o t  a lways a p p r o p r i a t e l y )  d iagnosed .  A l -  
though one  might  w e l l  b e  more i n t e r e s t e d  
i n  t h e  e t i o l o g y  of  s c h i z o p h r e n i a  t h a n  i n  a  
c o h e r e n t  d e s c r i p t i o n  o f  t h e  d i s e a s e  synp- 
tomology, t h e  l a t t e r  must p recede  t h e  f o r -  
m e r .  W e  s h a l l  n o t  emphasize  h e r e  t h e  
q u e s t i o n  o f  t h e  i n t e n s i t y  o f  t h e  symptoms 
n o r  a t t e m p t  t o  d e f i n e  t h e  p o i n t  a t  which 
" d e v i a n t "  behav ior  i n d i c a t e s  a  m e n t a l  o r  
p e r c e p t u a l  d i s o r d e r .  However, a n  empi r i -  
c a l l y  v e r i f i a b l e  c r i t e r i o n  e x p l o r i n g  t h e s e  
i s s u e s  i s  o f f e r e d  i n  S e c t i o n  V .  I n  t h i s  

t h e  " s c h i z o p h r e n i c  t h o u g h t  p r o c e s s e s "  a r e  
c h a r a c t e r i z e d  by t h e i r  a c c e p t a n c e  o f  
i d e n t i t y  o n  t h e - b a s i s  o f  a n  i d e n t i c a l  p r e -  
d i c a t e  o r  p a r t  i n  common. T h i s  " i d e n t i f i -  
c a t i o n  of p r e d i c a t e s "  l e a d s  t o  a  f a i l u r e  
t o  d i s t i n g u i s h  t h e  c l a s s  o r  a g g r e g a t e  
from i t s  p a r t s .  I n  t h e  "normal mode" t h e  
n o t i o n  of  c l a s s  and  i n c l u s i o n  of  c l a s s e s  
i s  a l l  i m p o r t a n t .  

The Von Domarus p r i n c i p l e  i s  a  p a r t i -  
c u l a r  k i n d  of s y l l o g i s m  which i s  c o n s i d e r -  
ed  t o  b e  i n v a l i d . 3  - A s  a n  example used  by 
A r i e t i ,  c o n s i d e r  a  s c h i z o p h r e n i c  p a t i e n t  
who conc ludes  "She i s  t h e  V i r g i n  Mary" 
based  upon t h i n k i n g  "The V i r g i n  Mary was a  
v i r g i n "  and "She is  a  v i r g i n . "  The argu-  
medt may b e  compared t o  t h e  u s u a l  s y l l o -  
g i s t i c  reason ing  (Mode of  B a r b a r a I 4  which 
would c l a i m  "He i s  a  man; A l l  men a r e  
m o r t a l ;  t h e r e f o r e ,  He i s  a m o r t a l . "  
Adapt ing Von Domarus' p i c t o r i a l  r e p r e s e n -  
t a t i o n  t o  o u r  examples,  one would have 
F i g u r e  1. 

A: A l l  men a r e  m o r t a l .  

B: S o c r a t e s  i s  a  man. 

Thus: S o c r a t e s  i s  m o r t a l .  

@ ' / ,Y' 

The major  p remise  c o n t a i n s  t h e  minor .  

v s  , 
Mode o f  Barbara  - 

A: I ( t h e  p a l e o l o g i c i a n )  am 
a  v i r g i n .  

B: V i r g i n  Mary was a  v i r g i n .  

Thus: I ( t h e  p a l e o l o g i c i a n )  am The i n t e r s e c t i o n  i s  t h e  i d e n t i f i e d  
t h e  V i r g i n  Mary. p r e d i c a t e  v i r g i n .  

S c h i z o p h r e n i c  ( p a l e o l o g i c )  C o g n i t i o n  

F i g u r e  1: I l l u s t r a t i o n  o f  "normal" l o g i c  v s .  Von Domarus l o g i c .  

s e c t i o n  we examine some d e s c r i p t i v e  r e p r e -  
s e n t a t i o n s  ( c a r i c a t u r i z a t i o n s )  o f  s c h i z o -  
p h r e n i a  i n  t h e  hope of  f i n d i n g  a  means of 
l a t e r  encompassing a l l  o f  them w i t h i n  GSL. 
An unbiased  methodology w i l l  demand t h a t  
t h e  fo rmal  a s p e c t s  o f  t h e  r e p r e s e n t a t i o n s  
a d d r e s s e d  h e r e  be f r e e d  from t h e  i n t e r p r e -  
t a t i o n s  g i v e n  t o  them. Before  t h a t  g o a l  
is ach ieved  we w i l l  b r i e f l y  examine t h r e e  
major  p o i n t s  o f  view,  p r e s e n t i n g  some o f  
t h e  e v i d e n c e  f o r  e a c h  o f  them. 

S i l v a n o  A r i e t i  (1948, 1960,  1967, 
1974) h a s  extended and e l a b o r a t e d  upon t h e  
b a s i c  h y p o t h e s i s  of Von Domarus (1944) 
t h a t  s c h i z o p h r e n i c  b e h a v i o r  i s  c h a r a c t e r -  
i z e d  by a  s p e c i a l i z e d  way o f  t h i n k i n g .  
Under extreme s t r e s s ,  t h e  s c h i z o p h r e n i c  
r e g r e s s e s  t o  a  less advanced l e v e l  of p e r -  
s o n a l i t y  i n t e g r a t i o n  which e n t a i l s  t h e  Von 
Domarus p r i n c i p l e 2 .  Von Domarus (1944: 
111) o r  A r i e t i  (1967:108-112, 274-277) 
might  have drawn t h e  f o l l o w i n g  d i s t i n c t i o n  
between "normal t h i n k i n g ' '  and "sch izo-  
p h r e n i c  t h i n k i n g "  t h u s :  Whereas "normal 
t h o u g h t  p r o c e s s e s "  a c c e p t  i d e n t i t y  o n l y  on 
t h e  b a s i s  of i d e n t i c a l  s u b j e c t s  o r  wholes ,  

Bateson,  e t  a l .  (19561, among o t h e r s ,  
i ~ a l e y ,  1963; Watzlawick, e t  a l . ,  1967, 
1974; S l u z k i  & Ransom, 1 9 7 6 ) ,  p i o n e e r e d  
a  "competing" s c h o o l  of t h o u g h t  on t h e  
n a t u r e  o f  s c h i z o p h r e n i a ,  which s u g g e s t s  
t h a t  i r r e s o l v a b l e  sequences  o f  e x p e r i e n c e s  
( r e f e r r e d  t o  z s  "double-binds")  a r e  r e -  
s p o n s i b l e  f o r  t h e  i n n e r  c o n f l i c t s  o f  
l o g i c a l  t y p i n g  i n  s c h i z o p h r e n i a .  The 
double  b i n d  i s  e s s e n t i a l l y  a  " l o s e - l o s e "  
s i t u a t i o n .  There  a r e  punishments  f o r  b o t h  
a c c u r a t e  and i n a c c u r a t e  d i s c r i m i n a t i o n s  o f  
s e l f - i n v a l i d a t i n g  b e h a v i o r  which i s  incon-  
g r u e n t  between d i f f e r e n t  l e v e l s  o f  l o g i c a l  
a b s t r a c t i o n  o r  a g g r e g a t i o n .  A "cho ice"  i s  
posed t o  t h e  " v i c t i m "  which i s  no c h o i c e  
and t h e  v i c t i m  must choose.  The v i c t i m  
must b e  s o  dependent  upon t h e  p e r s o n  o r  
s i t u a t i o n  pos ing  t h e  double  b i n d  t h a t  he 
c a n  n e i t h e r  i g n o r e  n o r  f a i l  t o  respond  t o  
t h e  i n j u n c t i o n .  ( T h i s  g e n e r a l l y  i n v o l v e s  
q u e s t i o n s  o f  power and t h e  s u r v i v a l  of 
p h y s i c a l  o r  p e r s o n a l  i n t e g r i t y . )  Cons ider ,  
a s  a n  example, t h e  f o l l o w i n g  i n t e r a c t i o n  
d e s c r i b e d  by Laing (1965: 205) : 



MOTHER: I d o n ' t  blame you f o r  t a l k -  
i n g  t h a t w a y .  I know you d o n ' t  r e a l l y  
mean it. 

DAUGHTER: But  I do mean it. 
MOTHER: Now, d e a r ,  I know you d o n ' t .  

You c a n ' t  h e l p  y o u r s e l f .  
DAUGHTER: I c a n  h e l p  m y s e l f .  
MOTHER: No, d e a r ,  I know you c a n ' t  

b e c a u s e . y o u l r e  ill. I f  I though f o r  a  mo- 
ment you w e r e n ' t  ill, I would b e  f u r i o u s  
w i t h  you. 

To obey i s  t o  disobey--- to  d i s o b e y  i s  
t o  obey.  No m a t t e r  what t h e  r e s p o n s e ,  t h e  
c h i l d  must l o s e  i n  t h i s  p a r a d o x i c a l  s i t u a -  
t i o n s .  Accord ins  t o  Bateson.  e t  a 1  . , t h e  
s c h i z o p h r e n i c  comes t o  e x p e c t  double  b i n d s  
and t o  s e e  t h e  wor ld  i n  t e rms  of them a s  a  
means o f  cop ing .  F e e l i n g  c o n t i n u a l l y  
t h r e a t e n e d ,  t h e  s c h i z o p h r e n i c  comes, n o t  t o  

-demy what he  s a y s ,  b u t  t o  "deny it i n  such  
a  way t h a t  h i s  d e n i a l  is  den ied"  (Haley, 
1963: 92) . H e  engages  i n  " f l i p - f l o p "  be- 
h a v i o r s ,  choos ing  f i r s t  one  s i d e  o f  t h e  
paradox and t h e n  t h e  o t h e r ,  t h e r e b y  a b d i -  
c a t i n g  r e s p o n s i b i l i t y  f o r  e i t h e r .  

Mat te  Blanco (1959a, 1959b, 1975) 
p o s t u l a t e s  t h a t  s c h i z o p h r e n i c  b e h a v i o r  
f o l l o w s  laws  of  a  l o g i c  which a r e  d i f f e r -  
e n t  from A r i s t o t e l i a n  l o g i c .  There  a r e  
two b a s i c  axioms t o  h i s  c h a r a c t e r i z a t i o n  
o f  t h e  unconscious ( sys tem U c s )  o f  which, 
h e  a s s e r t s ,  t h a t  s c h i z o p h r e n i c  t h i n k i n g  i s  
o n l y  a n  a p p l i c a t i o n :  (1) t h e  p r i n c i p l e  o f  
g e n e r a l i z a t i o n ,  and  (2 )  t h e  p r i n c i p l e  o f  
symmetry. According t o  t h e  p r i n c i p l e  of 
g e n e r a l i z a t i o n ,  a l l  t h i n g s  a r e  members o f  
c l a s s e s  and e v e r y  c l a s s  is  a  s u b c l a s s  o f  a  
s t i l l  more g e n e r a l  c l a s s .  T h i s  r e s u l t s  i n  
a h i e r a r c h y  o f  c l a s s e s .  The p r i n c i p l e  o f  
symmetry i m p l i e s  t h a t  a l l  r e l a t i o n s  a r e  
symmetr ical ;  t h u s ,  t h e  c o n v e r s e  of a n  a s -  
s y m e t r i c  r e l a t i o n  would be t r e a t e d  a s  
e q u i v a l e n t  t o  t h a t  r e l a t i o n .  The n o t i o n  of  
e q u i v a l e n c e  i s - d e r i v e d  from t h a t  of a  sym- 
m e t r i c a l  r e l a t i o n ,  a s  d i s t i n g u i s h e d  from 
t h a t  o f  e q u a l i t y  which is  d e r i v e d  from a n  
a s s y m e t r i c a l  r e l a t i o n .  Confused u s e  o f  
t h e s e  t e r m s  th rough  t h e  p r i n c i p l e  of sym- 
metry r e s u l t s  i n  t h e  i n a b i l i t y  t o  m a i n t a i n  
c o n s i s t e n t  h i e r a r c h i c a l  o r d e r i n g .  I n  t h e  
words o f  M i l l e r ,  e t  a 1  . (1960) , "A p l a n  is  
any h i e r a r c h i c a l  p r o c e s s  i n  t h e  organism 
t h a t  c a n  c o n t r o l  t h e  o r d e r  i n  which a  seq-  
uence o f  o p e r a t i o n s  i s  t o  be performed."  
Thus, a p p l i c a t i o n  o f  t h e  p r i n c i p l e  o f  sym- 
met ry  r e s u l t s  i n  a  d imin i shed  a b i l i t y  t o  
p l a n  and a  c o r r e s p o n d i n g  l o s s  of c o n t r o l .  

These p r i n c i p l e s  a r e  i n t e r s p e r s e d  w i t h  
normal m a n i f e s t a t i o n s ,  n e c e s s i t a t i n g  a  
s o r t  o f  "double-bookkeeping" by t h e  sch izo-  
p h r e n i c  p a t i e n t .  Mat te  Blanco (1959b: 93) 
c o n c l u d e s  t h a t  f o r  t h e  s c h i z o p h r e n i c ,  a s  a  
r e s u l t .  o f  such  t h i n k i n g :  (1) t h e r e  i s  no 
s u c c e s s i o n  and,  t h u s ,  no t i m e ;  ( 2 )  t h e  
p a r t  i s  i d e n t i c a l  t o  t h e  whole; ( 3 )  t h e  
members o f  t h e  c l a s s  a r e  i d e n t i c a l ;  ( 4 )  

t h e r e  i s  no c o n t i g u i t y  and no space ,  a s  we 
know it, due t o  l a c k  o f  s p a c i a l  o r d e r i n g  
( i n  p a r t i c u l a r ,  Mat te  Blanco,  1975:13) ,  
" . . . t h e  unconscious does  n o t  know ' i n s i d e '  

. o r  ' o u t s i d e '  and d o e s  n o t  know o b j e c t s . " ) ;  
and ( 5 )  a  s t a t e m e n t  i s  e q u a l  t o  i t s  con- 
v e r s e .  F o r  example (Mat te  Blanco,  1975: 
39) c o n s i d e r  t h e  p a t i e n t  who employs t h e  
r e l a t i o n  " t h e  body is p a r t  o f  t h e  arm a s  
though i d e n t i c a l  t o  i t s  c o n v e r s e  r e l a t i o n  
" t h e  a m  i s  p a r t  o f  t h e  body" i n  r e a c h i n g  
c o n c l u s i o n s .  - 

There  a r e  numerous d i s a g r e e m e n t s  and 
d i s c u s s i o n s  i n  t h e  l i t e r a t u r e  concern ing  
which of t h e s e  models is  t h e  c o r r e c t  r e -  
p r e s e n t a t i o n  o f  s c h i z o p h r e n i c  b e h a v i o r .  
We s u g g e s t  t h a t  e a c h  i s  e s s e n t i a l l y  c o r r e c t  
and c a n  b e  viewed i n  t e r m s  of  a s i n g l e  
model. 

SECTION I11 

I n  t h i s  s e c t i o n  we w i l l  d e s c r i b e  t h e  
e s s e n t i a l s  o f  t h r e e  fo rmal i sms  which a r e  
r e l e v a n t  t o  t h e  dsvelopment  of a  more 
encompassing model of s c h i z o p h r e n i c  be- 
h a v i o r .  Each o f  t h e s e  fo rmal i sms  a r e  p re -  
s e n t e d  a s  a  v a r i a n t  l o g i c ,  a l t h o u g h  it 
should  be n o t e d  t h a t  t h e r e  a r e  e q u i v a l e n t  
r e p r e s e n t a t i o n s  i n  l a t t i c e  t h e o r y ,  g roup  
t h e o r y ,  a l g e b r a ,  and geometry.  I n  g e n e r a l ,  
a  l o g i c a l  c a l c u l u s  c o n s i s t s  of a  s e t  of 
symbols r e p r e s e n t i n g  p r o p o s i t i o n s ,  one  o r  
more o p e r a t i o n s ,  and t h e  l aws  which t h e  
l o g i c  obeys.  The u s u a l  s y n b o l i c  l o g i c  
c o n s i s t s  o f  p r o p o s i t i o n s ; ,  t h e  o p e r a t i o n s  
of neqati .cn, c o n j u n c t i o n ,  and d i s j u n c t i o n ;  
i d e n t i t y ,  idempotency, and t h e  laws of 
a s s o c i a t i v i t y ,  commutivi ty ,  and d i s t r i b u -  
t i v i t y .  I n  a d d i t i o n  t o  t h e s e  l a w s ,  t h e r e  
--is a  t r u t h  v a l u a t i o n  f u n c t i o n ,  which 
a s s i g n s  t o  any p r o p o s i t i o n  t h e  v a l u e s  0 o r  
1, depending on whether  t h a t  p r o p o s i t i o n  
is  i n v a l i d  o r  v a l i d ,  r e s p e c t i v e l y .  We 
wish  t o  emphasize  t h a t  the u s u a l - s p 6 6 1 i c  
l o g i c  is  o n l y  one example of a  l o g i c a l  
c a l c u l u s .  We s h a l l  c o n s i d e r  o t h e r s .  - 

Zadeh (1965) k,as i n t r o d u c e d  t h e  con- 
c e p t  o f  p r o p o s i t i o n s  which have a  d e g r e e  
o f  t r u t h  i n s t e a d  of  b e i n g  e i t h e r  v a l i d  o r  
i n v a l i d .  Thus, t h e  t r u t h  v a l u a t i o n  func- 
t i o n  i s  u s u a l l y  g i v e n  a s  a  c l o s e d ,  r e a l  
l i n e  i n t e r v a l  w i t h  t h e  e n d p o i n t s  l a b e l e d  
a s  0  and 1, c o r r e s p o n d i n g  t o  t h e  c l a s s i c a l  
s t a t e s  o f  a b s o l u t e  i n v a l i d i t y  ( t h e  absurd  
p r o p o s i t i o n )  and o f  a b s o l u t e  v a l i d i t y  
( t h e  t r i v i a l  p r o p o s i t i o n ) .  I n  t h e  s p e c i a l  
c a s e ,  where t h e  t r u t h  v a l u a t i o n  f u n c t i o n  
is r e s t r i c t e d  t o  t h e  e n d p o i n t s  o f  t h e  
i n t e r v a l ,  t h e  fuzzy  l o g i c  goes  o v e r  t o  t h e  
u s u a l  A r i s t o t e l i a n  l o g i c .  The o p e r a t o r s  
o f  n e g a t i o n ,  c o n j u n c t i o n ,  and d i s j u n c t i o n ,  
a r e  a l s o  d e f i n e d  such  t h a t  t h e  correspond-  
i n g  A r i s t o t e l i a n  l i m i t s  r e s u l t .  I n  add i -  
t i o n ,  it i s  n e c e s s a r y  t h a t  t h e s e  opera-  
t i o n s  l e a v e  t h e  s t r u c t u r e  o r  topo iogy  of  
t h e  i n t e r v a l  i n t a c t .  Thus, t h e y  a r e  



c l o s e d  on  t h e  open  i n t e r v a l  ( 0 , l )  . I f  
the p r o p o s i t i o n  "A and  B" is  formed from 
t h e  p r o p o s i t i o n s  "A" and  "B" , t h e  v a l u a -  
t i o n  o f  t h e  compound p r o p o s i t i o n  w i l l  be 
t h e  s m a l l e r  o f  t h e  two v a l u a t i o n s .  Simi- 
l a r l y ,  t h e  d i s j u n c t i o n  p r o p o s i t i o n  "A o r  
B" is  e v a l u a t e d  a s  t h e  l a r g e r  o f  t h e  two. 
A n e g a t i o n  i s  d e f i n e d  t o  complement any 
p r o p o s i t i o n  "A" and  deno ted  "AL" s u c h  t h a t  
t h e  sum o f  t h e  l e n g t h s  o f  t h e  two v a l u a -  
t i o n s  y i e l d s  t h e  i d e n t i t y  v a l u a t i o n  o f  ab- 
s o l u t e  v a l i d i t y .  There  w i l l  e x i s t  a  
un ique  p o i n t ,  c a l l e d  t h e  h i n d  e  o r  h a l f -  
way p o i n t ,  such  t h a t :  (1 ? t h e  c o n j u n c t i v e  
v a l u a t i o n  o f  a  p r o p o s i t i o n  and i t s  c o r r e s -  
ponding n e g a t i o n  w i l l  a lways  b e  s m a l l e r  
t h a n  t h e  h indge ,  o r  " n o t  t r u e - d i r e c t e d " ;  
( 2 )  t h e  d i s j u n c t i v e  v a l u a t i o n  of  a  pro-  
p o s i t i o n  = i t s  c o r r e s p o n d i n g  n e g a t i o n  w i l l  
alwa s be l a r g e r  t h a n  t h e  h indge ,  o r  
d d i r e c t e d " ;  ( 3 )  i f  a  p r o p o s i t i o n  h a s  
a v a l u a t i o n  o n  one  s i d e  o f  t h e  h indge ,  t h e  
c o r r e s p o n d i n g  n e g a t i o n  i s  v a l u a t e d  a t  a  
p o i n t  l o c a t e d  s y m m e t r i c a l l y  a b o u t  t h e  
h indge ;  and ( 4 )  t h e  v a l u a t i o n  of  t h e  
h indge  and t h e  v a l u a t i o n  o f  i t s  n e g a t i o n  
a r e  b o t h  e q u a l  t o  1 /2 ,  hav ing  t h e i r  common 
l e n g t h  p r e c i s e l y  mid-way between t h e  0  
l e n g t h  of  a b s o l u t e  i n v a l i d i t y  and t h e  u n i t  
l e n g t h  o f  a b s o l u t e  v a l i d i t y .  I n  t h i s  
s e n s e ,  t h e  upper  ( t r u e - d i r e c t e d )  and t h e  
lower  ( n o t  t r u e - d i r e c t e d )  r e g i o n s  a r e  
q u a l i t a t i v e l y  d i f f e r e n t  and  t h u s  s e p a r a b l e .  
A d i r e c t i o n  o f  meaning is t h u s  p o s i t e d ,  
o r d e r i n g  t h e  l o g i c  (Orlov,-) . 

C o n s i d e r  t h e  s t a t e m e n t s  "Tom l i k e s  
J a n e  v e r y  much" and  "Tom l i k e s  J a n e  v e r y ,  
v e r y  much." I f  t h e  v a l i d i t y  o f  t h e  f i r s t  
s t a t e m e n t  i s  7/10, t h a t  o f  t h e  second  
m i g h t  b e  8/10. The c o r r e s p o n d i n g  nega- 
t i o n s  would t h e n  have v a l u e s  o f  3/10 and  
2/10, r e s p e c t i v e l y .  The two s t a t e m e n t s  
a r e  t h u s  o r d e r e d  w i t h  r e s p e c t  t o  e a c h  
o t h e r ,  and  t h e  a g g r e g a t i o n  o f  t r u t h  
v a l u e s  o f  a l 1 , s t a t e m e n t s  i n v o l v i n g  " l i k e "  
t h u s  form a  l i n e a r  o r d e r e d  s e t  ( S t o l l ,  
1961: 49-50) w i t h  v a l u a t i o n s  a s  r e a l  
numbers such  t h a t  t h e i r  t r u t h  v a l u a t i o n s  
are a lways  comparable ,  o r d e r e d  l e n g t h s .  

F i g u r e  2:' Length of  v a l u a t i o n  of  d i f f e r -  
e n t  fuzzy  hedges  o r  q u a l i f i e r s  o f  t h e  pro- 
p o s i t i o n  "Tom l i k e s  J a n e .  " 

Brown (1972) c h o s e  t o  e x t e n d  t h e  
u s u a l  t r u t h  v a l u a t i o n  i n  a  d i f f e r e n t  way. 
Dea l ing  w i t h  p a r a d o x i c a l  p r o p o s i t i o n s  
(Brown, 1 9 7 2 : ~ - x i ) ,  such  a s  " T h i s  s t a t e -  
ment i s  f a l s e " ,  he  l i k e n s  i t  t o  t h e  

f o l l o w i n g  e q u a t i o n :  
-1 x = -  X 

where t h e  v a i u e s  1 and -1 r e p r e s e n t  t r u e  
and f a l s e ,  r e s p e c t i v e l y .  I n  t h i s  e q u a t i o n  
t h e  c h o i c e  o f  e i t h e r  1 o r  -1 f o r  X on  one  
s i d e  o f  t h e  e q u a t i o n  l e a d s  t o  t h e  o p p o s i t e  
v a l u e  on t h e  o t h e r  s i d e  o f  t h e  equa t ion-  
t h u s  t h e  p e r c e i v e d  t r u t h  v a l u a t i o n  o s c i l -  
l a t e s  i n  t i m e .  I f  t h i s  e q u a t i o n  were 
s o l v e d  m a t h e m a t i c a l l y ,  t h e  s o l u t i o n  would 

where " i "  r e p r e s e n t s  a n  " imaginary"  u n i t  
number (Walker,  1963: 29-33).  Brown's 
fo rmal i sm i s . c h a r a c t e r i z e d  by a  s i n g l e  
d e f i n i t i o n  o f  d i s t i n c t i o n  a n d  two axioms 
o r  l aws .  

B i r k o f f  and von Neumann (1936) i n t r o -  
duced a n o t h e r  v a r i a t i o n  o f  t h e  s t a n d a r d  
l o g i c .  Unl ike  t i le p r e c e d i n g  two l o g i c s ,  
t h e  quantum l o g i c ,  which was f o r m u l a t e d  t o  
expose  t h e  l o g i c a l  f o u n d a t i o n s  o f  t h e  
( t h e n )  new quantum t h e o r y ,  b r o u g h t  a b o u t  
a  d e n i a l  o f  t h e  v a l i d i t y  of t h e  d i s t r i b u -  
t i v e  l a w  ( c f  . Appendix) . 

Without  e n t e r t a i n i n g  t o o  much of  t h e  
d e t a i l s  o f  t h e  quantum l o g i c  ( F i n k e l s t e i n ,  
1963, 1968a,  1968b; J a u c h ,  1968;  
Putnam, 1968; Von  Neumann, 1955: 247-254) , 
w e  w i l l  p o i n t  o u t  some of  t h e  e s s e n t i a l  
consequences  of  t h i s  l o g i c .  The l o g i c  
d o e s  n o t  t r e a t  a 1 1  c o n c e p t s ,  a l l  p ropos i -  
t i o n s  a s  compat~bih. Thus t h e  o r d e r  o f  
c o n c e n t s  i n  a  p r o p o s i t i o n  i s  i m p o r t a n t .  
T h i s  i e a n s  t h a t  t h e  c o n c e p t s  a r e  coup led  
i n  some way. C o n s i d e r ,  f o r  example,  t h e  
p r o p o s i t i o n s  "Do you l i k e  me?" and  "Do you 
l o v e  m e ? "  The o r d e r  i n  which one a s k s  
t h e s e  q u e s t i o n s  and e x p e r i e n c e s  t h e  s i t u -  
a t i o n a l  f rame w i l l  o f t e n  change t h e  answers  
one g e t s ,  s i n c e  one r e s p o n s e  c a n  r e s t r i c t  
t h e  a v a i l a b i l i t y  o f  p o s s i b l e  answers  t o  
t h e  o t h e r .  Each i m p a r t s  a  c e r t a i n  psycho- 
l o g i c a l  & t o  t h e  i n d i v i d u a l  b e i n g  ques-  
t i o n e d .  "Love" and " l i k e "  a r e  i n c o m p a t i b l e  
i n  t h i s  s e n s e .  Wi l l i am James n o t e d  t h i s  
complementa r i ty  cf p s y c h o l c g i c a i  c o n c e p t s  
a s  e a r l y  a s  1890 (Hol ton ,  1973:140-142).  
Al though quantum l o g i c  was i n t r o d u c e d  t o  
a c c o u n t  f o r  t h e  l o g i c  o f  e m p i r i c a l  quantum 
mechanics ,  it i s  a p p l i c a b l e  i n  some form 
t o  many e m p i r i c a l  sys tems .  

SECTION I V  

I n  t h i s  s e c t i o n  we p r e s e n t  a  r e p r e -  
s e n t a t i o n  o r  fo rmal i sm whj.ch encompasses 
t h e  e s s e n t i a l  a s p e c t s  o f  t h e  fo rmal i sms  
reviewed i n  t h e  p r e v i o u s  s e c t i o n .  Al thouqh 
o u r  a p p l i c a t i o n  and r e s u l t s  may b e  new, 
t h i s  i s  e s s e n t i a l l y  n o t  a  new f o r m a l i s n ,  
and we a t t e m p t  t o  draw upon h i s t o r i c a l  u s e  
of  t h e  formal ism f o r  c l a r i t y .  The f o r -  
malism i s  t h e n  p a r t i a l l y  i n t e r p r e t e d  t o  
y i e l d  a  model o f  some a s p e c t s  of  s c h i z o -  
p h r e n i a ,  w i t h  t h e  hope t h a t  a comple te  
model i s  i n h e r e n t  w i t h i n  t h e  GSL formal ism.  



I n  p a r t i c u l a r ,  w e  i n t e r p r e t  GSL i n s o f a r  a s  
it i s  r e l e v a n t  t o  a  s y n t h e s i s  o f  t h e  models 
p r e s e n t e d  i n  S e c t i o n  11. 

C o n s i d e r  t h e  incomple te  p r o g r e s s i o n  
o f  c l a s s i c a l  ( A r i s t o t e l i a n )  l o g i c  th rough  
t h e  d e v i a n t  l o g i c s  o f  f u z z y  s e t  t h e o r y ,  
l a w s  of form, and quantum l o g i c .  C l a s s i -  
c a l  l o g i c  s t a r t s  w i t h  a two-valued t r u t h  
s e t  which f u z z y  l o g i c  e x t e n d s  t o  a  l i n e -  
i n t e r v a l  w i t h  t h e  two v a l u e s  o f  c l a s s i c a l  
l o g i c  as end  p o i n t s .  The laws o f  form i n -  
c o r p o r a t e s  p a r a d o x i c a l  s t a t e m e n t s  by  

. a l l o w i n g  a  four -va lued  t r u t h  set and 
quantum l o g i c  t r e a t s  t h e  two-valued t r u t h  
s e t  v ia  d i f f e r e n t  l aws  o f  a g g r e g a t i o n  
(See F i g u r e  3) . 
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F i g u r e  3: C l a s s i c a l  and s e m i - c l a s s i c a l  
l o g i c s .  

W e  s e e k  a  c o h e r e n t  u n i f i c a t i o n  o f  
t h i s  p r o g r e s s i o n .  F i r s t  c o n s i d e r  t h e  
e q u a t i o n  o f  pa radox  i n t r o d u c e d  by Brown 
(which l e d  t o  t h e  i n t r o d u c t i o n  o f  i a s  a n  
a d d i t i o n a l  t r u t h  v a l u e )  i n  t h e  l i g h t  o f  
fuzzy  l o g i c .  L e t  u s  pe r fo rm a  one-to-one 
s u b s t i t u t i o n  by u s i n g  t h e  r e a l  l i n e  i n t e r -  
v a l  (-1, 1) i n s t e a d  o f  t h e  u s u a l  ( 0 , l ) .  
I n  t h i s  way, t h e  e n d p o i n t s  c o r r e s p o n d  t o  
t h e  two r e a l  t r u t h  v a l u e s  g i v e n  by Brown. 
The p o i n t  z e r o  on  t h i s  new i n t e r v a l  c o r -  
r e s p o n d s  t o  t h e  f u z z y  l o g i c  h indqe  (1/2)  . 
We t h e n  t r e a t  t h e  equat i .on o f  pa radox  a s  
though it were a  m a t r i x  e q u a t i o n . 6  

%2 = -2 
I n  t h i s  way t h e  s o l u t i o n s  of  t h e  e q u a t i o n  
become s o - c a l l e d  " e i g e n v a l u e s "  o r  c h a r a c -  
t e r i s t i c  v a l u e s  and r e p r e s e n t  t h e  obse rv-  
a b l e  q u a n t i t i e s  of t h e  system.  Accord i  g  
t o  Brown t h e s e  v a l u e s  a r e  1, -1, and i. 3 
However, it i s  e a s y  t o  show t h a t  t h e  e x i s -  
t e n c e  o f  a n  e i g e n v a l u e  i i m p l i e s  t h e  e x i s -  
t e n c e  of  a n  e i g e n v a l u e  -i ( G o l d s t e i n ,  1950: 
1 2 3 ) .  I n  t h i s  way we a r e  l e d  t o  a  more 
comprehensive i n t e r p r e t a t i o n  o f  t h e  pa ra -  
dox. T h i s  fo rmal i sm i s  a l s o  c o n s i s t e n t  
w i t h  quantum l o g i c .  Order  dependence i s  a  
well-known p r o p e r t y  o f  m a t r i x  o p e r a t i o n s .  
E m p i r i c a l l y  t h i s  i m p l i e s  a n  incompat ib i -  
b i l i t y  o f  t h e  o b s e r v a b l e s  which t h e  non- 
commuting m a t r i c e s  r e p r e s e n t .  

The m a t r i x  f o r m u l a t i o n  i s  e x t r e m e l y  
u s e f u l  i n  e x p l o r i n g  t h e  v a r i o u s  p r o p e r t i e s  
o f  t h i s  r e p r e s e n t a t i o n .  The t r u t h  t a b l e s  
f o r  t h e  l o g i c  o p e r a t i o n s  o f  c o n j u n c t i o n  
and d i s j u n c t i o n ,  e t c . ,  may h e  t r e a t e d  a s  
2  x  2  m a t r i c e s .  S o l v i n g  Brown's a n s a t z  by 
means o f  2 x  2  m a t r i c e s  l e a d s  t o  t h r e e  
p o s s i b l e  s o l u t i o n s ,  e a c h  o f  which i s  emp- 
i r i c a l l y  i n t e r e s t i n g .  The f i r s t  s o l u t i o n  
i s  j u s t  t h e  i d e n t i t y  m u l t i p l i e d  by +i. 
The second s o l u t i o n  is  more i n t e r e s t i n g .  
T h i s  i s  j u s t  H a m i l t o n ' s  q u a t e r n i o n s .  Pure  
q u a t e r n i o n s  a r e  e f f e c t i v e l y  t h r e e  dimen- 

s i o n a l  r o t a t i o n s  w i t h  t h e  p r o p e r t i e s  of  i; 
t h a t  is, t h e y  g e n e r a t e  a  r o t a t i o n  r e s u l t -  
i n g  i n  a f i n a l  s t a t e  which i s  o r t h o g o n a l  
t o  t h e  i n i t i a l  s t a t e  (Walker,  1963; Misner ,  
e t  a l . ,  1970;1135-114118 P a u l i  i n t r o d u c e d  
something a k i n  t o  t h e  q u a t e r n i o n s  i n  
m a t r i x  form. I n  t h i s  form t h e y  a r e  r e f e r -  
r e d  t o  a s  s p i n  m a t r i c e s  o r  b i - s p i n o r s .  Bi- 
s p i n o r s  c a n  b e  t h o u g h t  o f  a s  o p e r a t o r s  on 
a  s p a c e  o r  s t a t e  e x p r e s s e d  a s  a s p i n o r .  
S p i n o r s  a r e  u n o b s e r v a b l e  b u t  n e c e s s a r y  
p a r t s  o f  t h e  fo rmal i sm o f  quantum mechan- 
ics. (They u n d e r l i e  
t h e  P a u l i  ~ x c l u s i o n  P r i n c i p l e  which g i v e s  
r i s e  t o  m a t t e r ' s  c h e m i c a l  s t r u c t u r e ) .  
T h i s  fo rmal i sm a l l o w s  u s  t o  r e p r e s e n t  a n  
o b s e r v a t i o n  a s  a  r e a l  magni tude and i t s  
n e g a t i o n  a s  a n  imaginary  magni tude,  e a c h  
a t  r i g h t  a n g l e s  t o  t h e  o t h e r  ( i .e .  o r t h -  
o g o n a l )  . 

F i g u r e  4 :  R e a l  and  imaginary  t r u t h .  

The t h i r d  s o l u t i o n  is  t h e  s o - c a l l e d  
Time-Reversal O p e r a t o r  (Wigner,  1 9 5 9 ) .  
The Time-Reversal O p e r a t o r  i s  a  s p e c i a l  - - 

r e f l e c t i o n  t;hl.ch i n c l u d e s  complex con- 
j u g a t i o n  ( i . e .  it i s  a n t i l i n e a r ) .  By 
t ime  we mean t h a t  which p a r a m e t e r i z e s  and 
d e f i n e s  a n  o r d e r i n g  o f  t h e  c a u s a l  s t r u c t -  
u r e .  The formal ism p r e s e n t e d  s o  f a r  i s  
t h u s  r i c h  and a l l o w s  f u l l  i n t e r p r e t a t i o n  
i n  t e rms  o f  a  v a r i a t i o n  of  t h e  u s u a l  
A r i s t o t e l i a n  l o c i c .  

C o n s i d e r  a s  a  p a r t i a l  i n t e r p r e t a t i o n  
o f  t h e  fo rmal i sm i t s  c o r r e s p o n d e n c e  t o  
t h e  n o t i o n  of  c o n c e p t s .  Fo l lowing  Brown 
we t r e a t  t h e  p r o c e s s  o f  d i s t i n c t i o n s  a s  
fundamental. t o  c o n c e p t  f o r m a t i o n .  T h a t  i s ,  
a  c o n c e p t  i s  formed i n  d i s t i n c t i o n  t o  -- 
t h o s o  t h i n g s  which it  i s  n o t .  The c o n c e p t  ----.--- 
o f  " l i k e " ,  :or example ,  may be  used o n l y  
by d i s t i n g u i s h i n g  t h i n g s  " l i k e d "  from 
t h i n g s  " n o t  l i k e d . "  F o r  each  such  
i n s t a n c e ,  t h e  d e g r e e  t o  which t h e  t h i n g  
i s  d i s t i n g u i s h e d  a s  " l i k e d "  is r e p r e s e n t e d  
by a  l e n g t h  which is  a  p o r t i o n  of  t h e  l i n e  
segment w i t h  e n d p o i n t s  1 and 0 .  ( T h i s  c a n  
b e  o b t a i n e d  from Brown by r e t u r n i n g  t h e  
h indge  ( c f .  f u z z y  s e t s )  t o  1 /2  and norm- 
a l i z a t i o n ) .  The t o t a l  l e n g t h  o f  t h e  seg-  
ment must  b e  conserved .  We s a y  t h a t  t h e  
p o r t i o n  g o 2  d i s t i n g u i s h e d  r e p r e s e n t s  t h e  
complement -- t h a t  which i s  " n o t  l i k e d . "  
T h i s  p o r t i o n  of  t h e  segment becomes o r t h o -  
gona l  and t h u s  b e n t  by 90 d e g r e e s  w i t h  
r e s p e c t  t o  t h e  d i s t i n g u i s h e d  p a r t .  S p e c i -  
f i c  examples  may be o r d e r e d  w i t h  r e s p e c t  
t o  e a c h  o t h e r .  ( F i g u r e  5a) : 



F i g u r e  5: Ordered a g g r e g a t i o n :  ( a )  w i t h o u t ;  
phase ;  ( b )  w i t h  phase ,  a s  i n  F i g u r e  6. 

The a g g r e g a t e  o f  a l l  t h i n g s  l i k e d  i n  
t h i s  sense forms what we mean by t h e  con- 
c e p t  o f  " l i k e . "  The p r o c e s s  o f  non-dis- 
t i n g u i s h e d  o r  non-d i sc r imina ted  aggrega-  
t i o n  i n t r o d u c e s  a  r a n d ~ m ~ r e l a t i v e  phase 
between t h e  s p e c i f i c  d i s t i n g u i s h e d  
members o f  t h e  a g g r e g a t e .  The d i r e c t i o n  
o f  t h e  phase encodes t h e  d i r e c t i o n  o f  
meaning. T h i s  means t h a t  t h e  p a r t s  n o t  
d i s t i n g u i s h e d  a r e  unobservab le  i n  t h e  
a g g r e g a t e .  Thus each  member o f  t h e  aggre-  
g a t e  is  e q u i v a l e n t  t o  a  s p i n o r .  W e  pos tu -  
l a t e  t h a t  c o n c e p t s  behave a s  s p i n o r s  
( F i g u r e  6 )  : 

F i g u r e  6: A l t e r n a t i v e  phase  d i r e c t i o n s .  

The t i m e - r e v e r s a l  o p e r a t o r ,  as we 
s t a t e d  e a r l i e r ,  i m p l i e s  t h e  r e l a t i v e  o r d e r  
r e v e r s a l  o f  t h e  l o g i c a l  i m p l i c a t i o n .  T h i s  
n o t i o n  h a s  d i r e c t  consequences  w i t h  
r e g a r d  t o  t h e  Von Domarus p r i n c i p l e .  Con- 
s i d e r  a  n o - c a l l e d  Hasse c iagram ( L i e b e r  & 
L i e b e r ,  1959) o f  t h e  p r o p o s i t i o n s  "I am a  
v i r g i n "  and The V i r g i n  Mary i s  a v i r g i n . "  
( F i g u r e  7) : 

F i g u r e  7: Hasse diagram. 

The s t r u c t u r e  o f  t h e  diagram i s  i n t e r -  
p r e t e d  by s a y i n g  t h a t  e l e m e n t s  below and  
connec ted  imply e v e r y t h i n g  above. Thus 
t h e  e x i s t e n c e  o f  "I" and of ' 'Virgin !.lary" 
imply t h e  e x i s t e n c e  o f  " V i r g i n s . "  The 
t i m e  r e v e r s a l  o p e r a t o r  i n d i c a t e s  t h a t  t h e  
d i r e c t i o n  of i m p l i c a t i o n  w i l l  be  f l i p p e d .  
( F i g u r e  8 )  : 

F i g u r e  8: I m p l i c a t i o n  r e v e r s a l .  

Thus, under  t h e  o p e r a t i o n  o f  t h e  t ime- 
r e v e r s a l  o p e r a t o r ,  b o t h  "I" and " V i r g i n  
Mary" imply "Vi rg in"  a t  t h e  c l a s s  member- 
s h i p  l e v e l  o f  a b e t r a c t i o n .  T h i s  s o l u t i o n  
t o  t h e  paradox can o n l y  o c c u r  i f  t h e  non- 

d i s t i n g u i s h e d  a g g r e g a t e  ( t h e  span9 which 
i s  a  h i g h e r  level  of a b s t r a c t i o n )  i s  
formed i n a p p r o p r i a t e l y ,  namely, i f  t h e  
span  i s  formed from members of  c l a s s e s  
and from, c l a s s e s  w i t h o u t  r e g a r d  f o r  t h e  
d i f f e r e n c e .  Normally,  t h e  d i f f e r e n c e  
between a  c l a s s  and i t s  member is a  s t r o n g  
i n j u n c t i o n  a g a i n s t  such  a n  i n a p p r o p r i a t e  
span .  Two c o n c e p t s  a r e  a t  t h e  same l e v e l  
o f  h i e r a r c h i c a l  d i s t i n c t i o n  o n l y  i f  e i t h e r ,  
b u t  n o t  b o t h ,  c o u l d  answer a  q u e s t i o n .  I n  
s h o r t ,  t h e  assymmetr ic  i m p l i c a t i o n  i s  
t r e a t e d  a s  a  symmetric r e l a t i o n  and t h e  
c a u s a l  d i r e c t i o n  is n o t  d i s c r i m i n a t e d .  
( F i g u r e  9 )  : 

F i g u r e  9: H i e r a r c h i c a l  a g g r e g a t i o n .  

I f  we c o n s i d e r  t h i s  i n t e r p r e t a t i o n  
from an  e x p e r i e n t i z l  p o i n t  o f  view, we 
a r e  l e d  t o  a  d e s c r i p t i o n  o f  t h e  double  
b ind .  The paradox m a t r i x  e q u a t i o n  h a s  two 
s t a t e s  i n  a  complex s p a c e  a s  s o l u t i o n s .  
These s o l u t i o n s  a r e  c o n j u g a t e s  o r  complex 
complements o f  each  o t h e r ,  (e .g .  z and z ~ ) .  
( F i g u r e  10)  : 

F i g u r e  10:  Conjuga te  s o l u t i o n s .  

P a r a d o x i c a l  s t a t e s  r e s u l t  i n  c o n c e p t s  
b e i n g  t r e a t e d  a s  r e a l  i n s t e a d  o f  complex. 
But t h i s  i s  i n a p p r o p r i a t e  s i n c e  t h e  c o r  
r c c t  s o l u t i o n  t o  t h e  p s r a d ~ x  i s  i n  c c n p l e x  
space .  A n o n - d i s t j  : iguished s t a t e  s ~ c h  a s  
"Vi rg in"  i s  f o r c i b l y  s e l e c t e d ,  r e d u c i n g  
t h e  c l a s s  t o  an  u n s p e c i f i e d  member. 
Being f o r c e d  t o  choose between z and z l  
and y e t  b e i n g  i n  a s t a t e  which i s  n e i t h e r ,  
z and ZA a r e  chosen w i t h  e q u a l  p r o b a b i l i t y .  
( F i g u r e  11) : 

F i g u r e  11: Reducing t h e  c l a s s  t o  t h e  
member. ( T h i s  c o r r e s p o n d s  t o  e q u a t i n g  a  
p l a n e  w i t h  a  l i n e . )  



The t r u e  a c t u a l  e x p e r i e n c e  i s  a  t h i r d  
s t a t e ,  which must  e x i s t  i f  no d i s t i n c t i o n  
is  drawn between z and z~ , hav ing  a  com- 
p o n e n t  i n  e i t h e r  b u t  l y i n g  a l o n g  n e i t h e r .  
There  is  a  f e e l i n s  of  b e i n q  t o r n  between 
two c h o i c e s  n e i t h e r  o f  which i s  c o m p a t i b l e .  
I n  t h i s  f l i p - f l o p  c o n d i t i o n ,  t h e r e  is  no 
n e t  c a u s a l  o r d e r i n g ,  a n  e f f e c t  n o t e d  by 
Matte-Blanco. 

V  . CONCLUSIONS 

The model p r e s e n t e d  i n  t h e  p r e v i o u s  
s e c t i o n  c o n t a i n s  t h e  e s s e n t i a l  a s p e c t s  o f  
t h e  t h e o r i e s  o f  s c h i z o p h r e n i c  l o g i c  p r e -  
s e n t e d  by  Von Domarus/Arie t i ,  Ba teson  e t  
a l . ,  and Matte-Blanco. The r e v e r s a l  o f  
t h e  i m p l i c a t i o n  r e l a t i o n  i s  c a p a b l e  of  
y i e l d i n g  t h e  i d e n t i f i c a t i o n  o f  p r e d i c a t e s  
i n  t h e  Von Domarus p r i n c i p l e  a s  w e l l  a s  
f h e  l o s s  o f  b o t h  s p a t i a l  and t empora l  
o r d e r i n g .  GSL c o n n e c t s  t h e  o c c u r r e n c e  of  
t h e  b e h a v i o r  o b s e r v e d  by b o t h  Von Domarus 
a n d  Matte-Blanco w i t h  t h e  o c c u r r e n c e  o f  a  
pa radox  o r  Double Bind.  Thus t h e  t h e o r i e s  
o f  S e c t i o n  I1 a r e  s e e n  n o t  a s  compet ing 
s c h o o l s  of  t h o u g h t  b u t  a s  d i f f e r e n t  v iews 
o f  t h e  same p r o c e s s .  

The formal ism is  n o t  comple te ly  i n -  
t e r p r e t e d .  There  i s ,  f o r  i n s t a n c e ,  r e a s o n  
t o  b e l i e v e  t h a t  t h e  d i f f i c u l t y  r e p o r t e d  by 
s c h i z o p h r e n i c s  i s  d i r e c t l y  a t t r i b u t a b l e  t o  
a n e u r a l  d i s o r d e r - - p o s s i b l y  a  s e n s o r y  o r  
p e r c e p t u a l  problem. Such migh t  o c c u r  
t h r o u g h  an i n a p p r o p r i a t e l y  f c n z t i o n i n g  
mechanism f o r  encod ing ,  decod ing ,  o r  
f i l t e r i n g  n e u r a l  phase  o r d e r i n g  informa-  
t i o n .  This '  c o u l d  be  r e s p o n s i b l e  f o r  t h e  
i n a b i l i t y  t o  form a h i e r a r c h i c a l  p l a n .  
F u r t h e r  i n t e r p r e t a t i o n  w i l l  cone w i t h  a 
more complete  r e p r e s e n t a t i o n  and  w i t h  t h e  
i n t e r e s t  o f  t h o s e  f a m i l i a r  w i t h  t h e  i n t r i -  
c a t e  b e h a v i o r  o f  s c h i z o p h r e n i c s .  I n  t h i s  
endeavor ,  w e  s u s p e c t  t h a t  t h e  phenomeno- 
l o g i c a l l y  d i s t i n g u i s h a b l e  c h a r a c t e r i s t i c s  

, o f  a n t i l i n e a r i t y  (Wigner,  1960) w i l l  
e v e n t u a l l y  o f f e r  i m p o r t a n t  e m p i r i c a l  
c l a r i f i c a t i o n  and u n d e r s t a n d i n g  of  t h e  
q u e s t i o n  " E c h i z o p h r e n i a ? "  
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FOOTNOTES 

1. GSL i s  proposed  a s  a n  e m p i r i c a l  l o g i c  
of n a t u r a l  mind. 

2 .  A r i e t i  (1974: 2 3 4 )  s t a t e s ,  "The 
whole f i e l d  o f  F r e u d i a n  symbolism from a  
fo rmal  p o i n t  of  view is b a s e d  on  Von 
Domarus' p r i n c i p l e . "  

3 .  We n o t e  t h a t  t h e  s y l l o g i s m  i s  con- 
s i d e r e d  t o  b e  a s s o c i a t e d  w i t h  e a r l y  dev- 
e l o p m e n t a l  t h o u g h t  p r o c e s s e s  b o t h  phylo- 
g e n i c a l l y  and i n  young c h i l d r e n ,  and a s  a . 
r e l a t i v e l y  common u n c o n s c i o u s  e r r o r  i n  
"normal" t h i n k i n g .  

4 .  I t  was p o i n t e d  o u t  t o  one  o f  t h e  
a u t h o r s  by M a r v i n ' ~ d e 1 s o n  t h a t  t h e  Mode o f  
Barbara  p r o b a b l y  d e r i v e s  from t h e  fo l low-  
i n g  mnemonic:  "B/are/bar /AU = I8Bar/B/are/ 
A", where " b a r " ,  s i c .  "-" , t r a d i t i o n a l l y  
r e p r e s e n t s  n e g a t i o n -  We, t h e r e b y ,  have a n  
encodement o f  o u r  n o t i o n  o f  l o g i c a l  d i s -  
j o i n t e d n e s s  which p r o v i d e s  a n  a t t r a c t i v e  
means f o r  e x p r e s s i n g  t h e  r e l a t e d  and r e l e -  
v a n t  n o t i o n s  of  c o m p a t i b i l i t y  and t h e  
d i s t r i b u t i v e  law of  l o g i c .  T h i s  is  d i s -  - 
c u s s e d  i n  Jauch  (1968: 28) . 

5. The d o u b l e  b i n d  i s  c l o s e l y  r e l a t e d  t o  
h y p n o s i s  e x c e p t  i n  t h e  l a t t e r  we c a n  con- 
c e i v e  o f  it a s  a  "win-win" s i t u a t i o n .  The 
h y p n o t i s t  migh t  s u g g e s t  someth ing  l i k e :  
"Would you l i k e  t o  go i n t o  a  t r a n c e  now by 
r a i s i n g  y o w  l e f t  hand, cr l a t e r  when you 
s t a n d  up . "  Indeed ,  t h e  d o u b l e  b i n d  hypo- 
t h e s i s  i s  a n  ou tg rowth  o f  a t t e m p t i n g  t o  
u n d e r s t a n d  and r e p r e s e n t  t h e  h y p n o t i c  and 
t h e r a p e u t i c  s t r a t e g i e s  o f  M i l t o n  E r i c k s o n  
(Haley,  1.973, 1 9 6 3 ) .  

6. I n  H e i s e n b e r g ' s  £ o r m u l a t i o n  o f  
Quantum Mechanics h e  " j u s t "  took  obse rv-  
a b l e s  and t r a n s i t i o n s  and r e c a s t  them i n t o  
m a t r i c e s .  A s  expressed by Born (van  d e r  
Waerdrn, 1967: 37) ' I .  . . And one  morning..  . 
I sudden ly  saw l i g h t :  H e i s e n b e r g ' s  symb- 
o l i c  m u l t i p l i c a t i o n  was n o t h i n g  b u t  t h e  
m a t r i x  c a l c u l u s ,  w e l l  known t o  m e  s i n c e  my 
s t u d e n t  days  .... I r e c o g n i z e d  a t  once  i t s  
fo rmal  s i g n i f i c a n c e .  I t  meant t h a t  t h e  
two m a t r i x  p r o d u c t s  pq and q p  a r e  n o t  
i d e n t i c a l . . .  t h a t  m a t r i x  m u l t i p l i c a t i o n  i s  
n o t  commuta t ive . . . "  From which one  g r a s p s  
t h e  fundamental  s i g n i f i c a n c e  o f  t h e  i n d e t -  
erminacy p r i n c i p l e .  

7 .  A c t u a l l y ,  Brown d o e s  o b s e r v e  t h a t '  
t h e r e  a r e  two imaginary  r o o t s ,  b u t  d o e s  n o t  
f u l l y  e x p l o i t  t h i s  d i f  f e r ? . n t l a t . i o n ,  Emp- 
i r i c a l l y ,  t h e  s i g n  of i s p e c i f i c s  t h e  
t empora l  o r d e r i n g  and i p o s i t s  a  t empora l  
s u p e r s e l e c t i o n  r u l e ,  which a p p e a r s  t o  be  
v i o l a t e d  i n  t h e  f o r m u l a t i o n s  of  s c h i z o -  . 
p h r e n i a  . 

8 .  The work o f  Cooper and Shepard  (1978) 
and Shepard (1979) i n d i c a t e s  t h a t  i n t e r n a l  
r e p r e s e n t a t i o n s  a r e  m e n t a l l y  r o t a t e d  i n  
o r d e r  t o  form comparisons .  I n  o u r  formula-  
t i o n ,  a l though .  we a r e  u s i n g  a  complsx o r  
H i l b e r t  Space and r o t a t i o n s  a r e  c a l l e d  
u n i t a r y  t r a n s f o r m a t i o r ~ s .  The complex 
f o r m u l a t i o n  a l l o w s  u s  t o  u s e  t h e  more 
fundamental ,  s imply  c o n n e c t e d ,  c o v e r i n g  
g roup  SU (2,C)  i n s t e a d  o f  t h e  t r a d i t i o n a l  
o r t h o g o n a l  r o t a t i o n  g roup  0 ( 3  ,R) . 

9 .  I n  quantum mechanics  o n e  t r e a t s  
d i s t i n g u i s h e d  o b s e r v a t i o n s  l o g i c a l l y  d i f -  



f e r e n t l y  t h a n  n o n - d i s t i n g u i s h e d  o n e s  
(Feynman, 1963:Ch. I; Putnam, 1968; 
F i n k e l s t e i n ,  1963,  1968a ,  1968b) .  

1 0 .  What we mean by e m p i r i c a l  t r u t h  i s  
q u i t e  s p e c i f i c :  (1) we a g r e e  upon a  c o l -  
l e c t i o n  o f  q u e s t i o n s ;  ( 2 )  we a g r e e  upon 
c r i t e r i a  by which o b s e r v a t i o n s  p a s s  t h e  
t es t  o f  t h e  q u e s t i o n s ;  and ( 3 )  w e  a s k  t h e  
q u e s t i o n s  o f  t h e  o b s e r v a t i o n  set. Empiri-  
c a l  t r u t h  i s  d i s t i n g u i s h e d  by whe ther  o r  
n o t  t h e  answers  s a t i s f y  t h e  a g r e e  upon 
c r i t e r i a .  
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APPENDIX 

The S t e r n - G e r l a c h  Exper imen t  a n d  t h e  
F r a c t u r e  of C l a s s i c a l  L o g i c  

I n  t h e  e a r l y  p a r t  o f  t h e  c e n t u r y ,  a n  
e x p e r i m e n t  was p e r f o r m e d  by S t e r n  a n d  
G e r l a c h  i n  which  a  beam o f  s l i v e r  a toms  
c a r r y i n g  t h e  s p i n  o f  a  s i n g l e  e l e c t r o n  is  
p a s s e d  t h r o u g h  a n  inhomoqeneous m a g n e t i c  
f i e l d  w i t h  g r a d i e n t .  T h i s  e x p e r i m e n t  i s  
s ' u f f i c i e n t  t o  d e r i v e  t h e  t r a n s f o r m a t i o n  
p r o p e r t i e s  o f  1 / 2 - i n t e g r a l  s p i n  m a t t e r ,  
s u c h  a s  e l e c t r o n s  a n d  n u c l e o n s  (Feynman, 
1962;  Feynman e t  a l . ,  1963:Ch. 1-51 . The 
beam is  s p l i t  i n t o  p r e c i s e l y  two s e p a r a t e  
beams which  a r e  e i t h e r  i n  t h e  d i r e c t i o n  o f  
t h e  g r a d i e n t  o f  t h e  m a g n e t i c  f i e l d  o r  
opposed  t o  it. ( T h i s  i s  n o t  a s t a t i s t i -  
c a l  e f f e c t  a n d  c a n  b e  dose o n e  atoln a t  a  
t i m e .  ) 

F i g u r e  12:  S t e r n  G e r l a c h  Magnet s e p a r a t -  
i n g  t h e  beam i n t o  two beams. 

I f  t h e  i n i t i a l  beam was a l i n e d ,  s a y ,  
v e r t i c a l l y ,  we c o u l d  c a l l  t h e  beams 5 and  
Down. I f  we s h o u l d  select  o u t  and sub- - 
ject  t h i s  known beam t o  a  s e c o n d  S t e r n -  
G e r l a c h  a p p a r a t u s  wh ich  h a s  i t s  g r a d i e n t  
a l i n e d  h o r i z o n t a l l y ,  t h e r e b y  a l l o w i n g  o n l y  



a R i g h t  o r  Left d e t e r m i n a t i o n ,  it i s  S t a n f o r d  L i n e a r  A c c e l e r a t o r  C e n t e r  and 
e m p i r i c a l  t r u t h l o  ( a lways  t h e  o b s e r v e d  Neuropsychology L a b o r a t o r y ,  S t a n f o r d  
c a s e )  t h a t :  U n i v e r s i t y .  

David McGoveran 
A.B.  P h y s i c s  ( U .  Chicago)  . C u r r e n t l y  

P r e s i d e n t  o f  A l t e r n a t i v e  T e c h n o l o g i e s ;  -- 
d a t a  p r o c e s s i n g  i n s t r u c t o r ,  Condie  C o l l e g e ;  

(1) 5 i s  t r u e ,  a n d  9 i s  t r u e .  e l e c t r i c a l  e n g l n c e r i n g  i n s t r u c t o r ,  
P r o f e s s i o n a l  E n g i n e e r i n g  I n s t i t u t e .  

( 2 )  UJ is  t r u e ,  and  ( R i g h t  o r  L e f t )  
is  t r u e .  

- 

I t  is  e m p i r i c a l l y  f a l s e  t h a t :  

( 3 )  i s  t r u e  and  R i g h t  i s  t r u e .  

UP 

( 4 )  & i s  t r u e  a n d  L e f t  is  t r u e .  

The d i s t r i b u t i v e  law o f  c l a s s i c a l  
l o g i c  a s s e r t s  t h a t  i t  i s  a lways  t r u e  t h a t  . 

A and (g o r  C_) = (5 and B) o r  (A_ and  c) . - 
Upon s u b s t i t u t i n g  t h e  e m p i r i c a l  d a t a  we 
f i n d  ( w i t h  o b v i o u s  a b b r e v i a t i o n s )  

U and  (R o r  L) 2 (I! a n 2  5)  o r  (2 and L_) - 
T  and 

? - - - F  - o r  g 
True  - f F a l s e  

F a l s e  

W e  a r e  f o r c e d  t o  c o n c l u d e  from t h e  "non- 
c l a s s i c a l  two-valuedness"  t h a t  t h e  d i s t r i -  
b u t i v e  law of  c l a s s i c a l  l o g i c  i s  e n p i r i c a l -  
l y  v i o l a t e d .  I t  i s  r e p l a c e d  b y  t h e  p r i n c i -  
ple o f  corn.; l le~.3r, tari ty:  I f  two c o n s t r u c t s  
a r e  n o t - d i s t i n g u i s h s d ,  t h e r e  w i l l  a lways  
b e  a  t h i r d  w i t h i n  t h e  s p a n  such  t h a t  non- 
d i s t i n g u i s h e d  a g g r e g a t e s  o f  any p a i r  w i l l  
b e  e q u a l  t o  t h e  span  ( F i n k e l s t e i n ,  1 9 6 3 7  
1968a,  1 9 6 8 b ) .  
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