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D E  P R I N C I P I I S  

A Prolegomenon to Mathematical Psychology 

By S. K. RAMACHANDRA RAO 1, Bangalore 

I. 

The empirical sciences, characterized by the possibility 
of systematic  observation and exper imentat ion,  are clas- 
sified under  two headings : natura l  and social. The former 
supposedly deal with inanimate and nonhuman animate  
aspects of nature,  such as physics, geology, biology, 
whereas the la t te r  specifically deal with man and all the 
products  of interact ion between man and man. Another  
way of classifying sciences is with reference to the mode 
of a t t ack :  observat ional  and experimental .  Objects of 
the universe which are beyond the capaci ty  of man and 
his techniques to bring within the bounds of laboratory  
control  can only be " o b s e r v e d "  ; systematic  biology and 
all the social sciences are instances of this. In particular,  
social sciences have to presume as a fundamenta l  fact  
the var iabi l i ty  of human nature  and will, which chal- 
lenge the val idi ty  of laboratory techniques. Psychology, 
however, has undertaken a herculean task in the at- 
t empt  t~  make an exper imental  science of itself. Since 
WUNDT'S founding of the psychological labora tory  in 
Leipzig in 1879, innumerable  laboratories all over  the 
world have  been star ted and diverse aspects of human 
nature  are being studied in this spirit. After  several 
decades of assiduous experimentat ion,  i t  is interest ing 
to  be told by  a notable contemporary  psychologist,  " I n  
a sense i t  is t rue  to say tha t  through all this vast  m~Iange 
the very  bir th-cry of the infant  science is still resound- 
ing "*. 

The reason for this inabi l i ty  to advance must  be sought 
in certain methodological  errors. Firstly,  psychology has 
all along been overwhelmed by syntax  language and has 
not  been able to develop " o b j e c t "  language. The vocab- 
ulary is most ly  drawn from speculative philosophy, witti 
f requent  eccentricit ies of subjective interpretat ion.  All 
the principal categories of present-day psychology are 
at  least as old as  ARISTOTLE, and the history of the 
subject  is just  a succession of res ta tements  of the same 
issues. F requen t ly  the dict ionary fallacy of circular de- 
finition is made. 

Secondly, DANTZlG'S crit icism 3 tha t  philosophy lacks 
the "pr inciple  of r e l a t i v i t y "  holds true for psychology 
also. The scope of psychology has never been properly 
defined and the absence of a part icular  frame of reference 
has deprived the exper imental  results of integri ty.  The 
confusion tha t  prevails in this subject, al though often 
unrecognized, is evidenced by the mult i tude of enun- 
ciations of the subject  ma t t e r  tha t  exist. 

Thirdly,  the zeal for exper imenta t ion  has resulted in 
the mass production of assertions, of which no "pro-  
positional func t ion"  exists; the part icular  consti tuents 
never necessitate generalizations, the instances seldom 
lead to concepts and the subject  lacks " theore t i ca l  cer- 
t a i n t y "  ; the exper imental  findings do not  bear the s tamp 
of finalty, and do not  admit  of universal  application. 
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Finally,  as BRIDGMAN notes, " I n  the social sciences 
there is lacking, to such a large ex ten t  as to make a 
difference in the general atmosphere,  t ha t  disinterested 
point  of view which in the physical sciences we associate 
with so-called pure science as distinguished from applied 
sc ience '1 .  Practical  application is the tempta t ion  under 
which most  psychological research is condit ioned or 
hurried through.  

In effect, the subject  of psychology lacks the logical 
s t ructure which is essential to all science. One of the 
essential tasks of scientific endeavour  is to determine 
logical constants which will help sys temat izat ion and 
classification of categories and an exact  analysis of facts. 
The spirit  of logic or mathemat ics  must  be infused into 
psychology if i t  is to preserve its integrity.  

II .  

Experience convinces us tha t  objects and events,  and 
sets of objects and events,  often obey logical schemes. 
This assumption is at the back of all science : experimen- 
ta t ion  and measurement .  The method  of representing 
logical schemes and working out their  implications char- 
acterizes mathemat ics ;  it is a pure hypothet ico-deduct ive 
system. "We  understand the t e rm mathematical science 
to mean any set o/proposi t ipns arranged according to a 
sequence o[ logical deduction" 3. There must, in the first 
instance, be a set of axioms or postulates consisting of 
one or more undefined primitives,  and secondly there 
must  be rules of deduction or a system of logic. The 
axioms need not  be obvious truths,  as BERTRAND RUS- 
SELL points out, but  the set of axioms must  be consistent, 
and each axiom must  be independent  and categorical. 
As NEWSON notes, " a x i o m  wri t ten  in tile acceptable 
form has the form of a proposition and the character- 
istics of a mathemat ica l  fu l ic t ion."  I t  has the function 
of a " theore t i ca l  juice e x t r a c t o r "  as HEMPEL describes 
it. The actual  extract ions are done by the formal de- 
duct ive reasoning, or logical analysis. 

Wha t  is the province of mathemat ics  ? POINCAR~ 
wrote:  "Mathemat i c s  do not  s tudy objects but  the rela- 
t ion between objects. Mat ter  does not  engage their  at- 
tention.  They  are interested in form a lone . "  Nothing 
new, therefore, is discovered or added to the content  of 
our knowledge. I t  is just  a conceptual  technique for the 
scienti[ie understanding of o u r  experient ial  data.  Mathe- 
matics is essentially a language:  to represent  the struc- 
tures of objects, s t ructures of symbols are buil t  and the 
" s t ruc tu ra l  properties of symbolic sys t ems"  are studied. 
Thus mathemat ics  helps crystal l ization of thought  and 
necessitates the fruitful analysis. 

I I I .  Groundwork 

(l) An a t t empt  ig made here to develop psychology 
on the basis of a small number  of sufficient and necessary 
assumptions or axioms. Before enunciat ing some axioms, 
a passing reference must  be made to some of the most 
fruitfully applicable mathemat ica l  concepts and con- 
ventions. 

A set is a collection of elements or individuals, wherein 
a definition obtains determining the "belongingness"  
or membership character  of any part icular  individual 
or element  with respect to the set. When A and B are 
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two sets, and  x any  e lement ,  we h a v e  the  fol lowing 
possible re la t ions  : 

A = B ,  i .e. ,  A C B  and B C A  ( iden t i ty ) ;  
A c B ,  or  B D A  (inclusion);  
x EA (membership)  ; 
AcizB, A ~ B ,  A4~B, x~:.A (negat ion) ;  
A (~ B (product)  ; 
A (3 B (union) ; 
A -- B ( remainder)  ; 
A = 0 (null s e t ) ;  
x E (a), i .e. ,  x = a (one-e lement  set) ; 
A N B = 0 ( empty  in tersec t ion) .  

All t he  above  concep ts  h a v e  been  used in the i r  usua l  
topologica l  sense. A m o n g  the  ax ioms  t h a t  ob ta in ,  we 
note : 

I f  x is an  e l e m e n t  and  S a n y  se t :  
(a) W h e n  x E S, U is a set  of e l emen t s  con ta in ing  x 

(HAusDORFF). Call U the  ne ighbou rhood  of x. 
(b) I f  x C U and  if y is also an  e l emen t  of U, t t len U 

is t he  n e i g h b o u r h o o d  of y also. 
(c) I f  U and  V are ne ighbourhoods  such t h a t  

x £ U O V t h e n  the re  exis ts  a n e i g h b o u r h o o d  W such 
tha t  WC U N V. 

(d) I f  x and y are  d i s t inc t  e lements ,  t h e n  the re  exis ts  
a n e ig h b ou rhood  of x n o t  c o n t a i n i n g  y. 

The  set  of  e l emen t s  t h a t  p roves  t rue  to  these  ax ioms  
is t e r m e d  a topo log ica l  space.  The  set  t heo re t i ca l  m e t h o d  
studies t he  local  p roper t ies  of th is  space, such as posi- 
t ional  re la t ionships ,  connec t iv i t y ,  be longingness  and 
qua l i t a t i ve  def in i t ion.  The  local ly  connec ted  c o n t i n u u m  
is def ined by  the  J o r d a n  curve,  which  decomposes  t he  
plane in to  prec ise ly  two  s e p a r a t e d  regions,  one ly ing 
inside and  the  o the r  ou ts ide  t h e  curve .  

The  o the r  topo log ica l  concepts  t h a t  are e m p l o y e d  in 
this c u s t o m a r y  s ignif icance are  such  as closed or  open 
sets, b o u n d e d  sets, c o m p l e m e n t a r y  sets, de r ived  sets, 
l imit  points ,  i n t e r io r  or  ex te r io r  poin ts ,  b o u n d a r y  points ,  
region, cut ,  connec t ion ,  order ing.  

(2) W e  thus  a r r ive  a t  t he  concep t  of a space or  f ie ld- -  
"a t o t a l i t y  of possibi l i t ies  of r e l a t ive  pos i t ions  of prac-  
t ical ly r igid b o d i e s "  (EINgTEIN). B u t  in o rder  to over -  
come the  l imi t a t i ons  of t r e a t i n g  psycholog ica l  pheno-  
mena  as r igid or  s tat ic ,  vec to r  v i ew-po in t  is necessary .  
The psycholog ica l  space is a d y n a m i c  whole  comprehend -  
ing bo th  func t ion  and s t ruc tu re ,  e n t i t y  and  event .  The  
psychological  space  is a v e c t o r  field, for t he  d y n a m i c  
p rope r ty  of th is  space or ig ina tes  and  de te rmines  psycho-  
logical ac t ion :  the  field forces are  the  vectors .  A vec to r  
produces and  d i rec ts  psycholog ica l  ac t ion .  I t  impl ies  a 
m o v e m e n t  f rom an origin (A) to  a t e rminus  or  goal  (B), 
thus A/~ = ~. I f  t he  m o v e m e n t  is n e g a t i v e l y  va lenced ,  

we get  .~B = - -~ .  Cer ta in  a s sumpt ions  o b t a i n  he re in :  
(a) E v e r y  pair  of o rdered  po in t s  A , B  w h e t h e r  coinci-  

dent  or  not ,  de t e rmines  a vec to r  A B ;  and  if A is a n y  
point  and  ~ a n y  vec tor ,  t he re  exis ts  on ly  one po in t  B 

such t h a t  A B = ~. 
(b) E a c h  pa i r  of vec to rs  ~, fl de t e rmines  u n i q u e l y  a 

vec tor  ~ such t h a t  if A B = m, and BC = fl, t hen  .4 C = V. 
(c) Of two  vec to r s  ~. fl, o the r  th ings  be ing  equal ,  the  

vector  of g rea te r  m a g n i t u d e  t ends  to  suppress  t he  v e c t o r  
of lesser magn i t ude .  

(d) Of two  vec tors  ~, fl, o the r  th ings  be ing  equal ,  t he  
one t h a t  eas i ly  t ends  to g rea tes t  possible sa t is fact ion,  
tends to suppress  the  o the r  t h a t  does not .  

(3) We  can also f ru i t fu l ly  borrow,  mutatis mutandis, 
the concep t  of FR~CHET'S me t r i c  space,  where  t he  dis- 
tance .function 6(x, y) satisfies t he  fo l lowing cond i t ions  

(a) ~(x, x) = 0. 
(b) If  x 4: y, t h e n  6(x, y) > O; 
(c) ~(x, y) = ~(r,  x);  
(d) ~(x, y) + ~(y, z) > ~(x, z). 

Thus  by  the  u t i l i za t ion  of t he  concep t  of force (vector)  
and  dis tance,  i t  is possible to  evo lve  the  t h e o r y  of psycho-  
logical  work.  KORT LEWm has  indeed  shown the  w a y  
in which  topo log ica l  and v e c t o r  concep ts  m i g h t  be used  
for psycholog ica l  research.  

IV.  Psychological Axiomatics 

(1) We  wiU s ta te  a set  of th ree  axioms,  of inclusion,  
a t t r i b u t i o n  and  ac t ion  respec t ive ly .  

(i) i f  S is any  po in t - se t ,  and  m a n y  m e m b e r  thereof ,  
m and  S are  r e l a t ed  by  inclusion such  t h a t  

(a) r e = m ;  or m e ( m ) ,  
(b) m . S ;  or S - - m * - O ;  
(c) ~ E S .  

(if) W h e n e v e r  m E S, the  re la t ion  of inclusion sat isf ies 
the  foUowing cond i t ions :  

(a) m has t he  a t t r i b u t e  of m;  i . e . ,  rn___, 
^ 

(b) m has  no a t t r i b u t e  of ~ ;  i .e. ,  m_'?_, 

(c) m has  t h e  a t t r i b u t e  of S;  i.'e., m - ~ .  

(iii) W h e n e v e r  m E S, i t  is a lways  an  ac t i on - sys t em 
such t h a t  

(a) m acts  in accordance  wi th  m_~ ; i .e. ,  m ~ ,  
A 

(b) m acts  n o t  in accordance  w i t h  m-~ ; i .e. ,  m-l- ,  
o r / and  

(c) m acts  in accordance  wi th  m-~ ; i .e. ,  m - .  

(1. 1) W e  wil l  es tab l i sh  t he  c o n v e n t i o n  of r ega rd ing  
the  h u m a n  be ing  (the locus of our  s tudy)  as a m e m b e r  
of t he  set  of l iv ing  beings.  H u m a n  being,  we will  deno te  
as p, l iv ing  be ing  as / and the  set  of h u m a n  beings  as L. 
By  the  f irs t  ax iom,  we o b t a i n  t he  p ropos i t ion :  

p [ l E L  

which  reads  " T h e  h u m a n  be ing  as a l iv ing being is a 
m e m b e r  of  t i le set  of l iv ing  be ings" .  The  impl i ed  as- 
s u m p t i o n  is t h a t  the re  is in L, l o the r  t h a n  p (p), or  in 
o the r  words,  p is a d i s t ingu ished  l--  a l t hough  we shall  
n o t  for t he  p resen t  def ine  t he  d is t inc t ion .  I t  is there fore  
reasonab le  to  a s sume  t h a t  t he re  exis ts  a set  P such  t h a t  
p 6 L  for all and on ly  p. I t  is easy  to  p rove  P c L .  

(1. 11) I f  Pl is a n y  m e m b e r  of the  subse t  P ,  the re  
exis ts  a ne ighbourhood  [1, a col lect ion of m e m b e r s  one 
of wh ich  is Pl-  I n  case [1 con ta ins  a n o t h e r  m e m b c r  
P2 C P ,  such  t h a t  P l ,  P2 E Ix, we will  assume Pl('~ P2 6 I1. 
We will  call  th is  Ix, then,  the  " i m m e d i a t e  persona l  r i n g "  
of Pl-  If, moreover ,  I1('~ I 2 "  0 (where p., ~]-'. [i bu t  P26 I2), 
m e a n i n g  t h a t  t he  in te r sec t ion  of fl and  I2 is n o n e m p t y ,  
or  in o the r  words  t h a t  the re  is a p a r t  of [1 and ~2 which  
is c o m m o n  to bo th  I1 and f2, i .e .  

the re  ex is t s  a set  ~' such t h a t  I ' =  I1C~ ia. The  two  neigh-  
b o u r h o o d s  i1 and  I, of Pl and  P2 r e spec t ive ly  are  n o t  
m u t u a l l y  exclus ive ,  on assumpt ion ,  and  t h e y  ove r l ap  
to  some ex t en t .  Aga in  i t  s t ands  to reason  t h a t  the re  is 
a f a m i l y  of all such  I '  of Pl(I1), P,(~2) . . . . .  P~(~n), n a m e l y  
F .  We  can conv ince  ourse lves  t h a t  no p £ F  is an  i so-  



240 Informations- Informazioni [EX~ERIE~TIAVoL.VIII/6J 

l a ted  ind iv idua l ,  and fu r the r  t h a t  the  set  F is connec ted .  
W e  can con t inue  this  process  and  show t h a t  where  

F1NF24:0 the re  exis ts  F '  such that ~ ,  ~t~CF';  and 
the  col lect ion of all F '  we will deno te  ~ - - w h i c h  is w h a t  
we o rd ina r i ly  t e r m  "society" in the  sense of c o m m u n i t y .  
And,  l ikewise, ~ ' D F ~ ,  F~, where  ~ I N ~ #  0; and  the  
set  of all ~"  we will  denote  S (or w h a t  we o rd ina r i ly  
t e r m  " S o c i e t y " ) .  Thus  we can  def ine  a n y  p t h a t  sat is-  
fies these  condi t ions  b y  the  fo l lowing propos i t ion  

p = I [ p E [ ' c F ' c ~ ' c S c L .  

Remarh :--~ (society) is a r e l a t ive ly  concre te  e n t i t y  
and  is more  i m m e d i a t e  t h a n  S (Society) ,  wh ich  is re- 
l a t i v e l y  abs t rac t .  No te  in th is  c o n t e x t  t he  d i s t inc t ion  of 
T61~IES be tween  Gemeinschaft and  Gesellscha[t 1. While  
i t  is t rue  in eve ry  sense to  s ay  p E ~ i t  is t rue  to  say  
p C S on ly  in t he  sense of p r i m a r y  inc lus ion;  one can  
see t h a t  p C F  is a stil l  more  i m m e d i a t e  re la t ion  t h a n  
p ~ ~ .  I t  is conce ivab le  t h a t  in th is  chain  of inclusions 
L is t h e  g rea tes t  member ,  i .e .  inc lud ing  e v e r y  o the r  
m em b er ,  and p is t he  least  member ,  be ing  inc luded  in 
eve ry  o the r  member .  I t  m a y  n o t  be  a l t oge the r  i m p r o p e r  
to  speak  of t h e m  as the  leas t  uppe r  bound  (1. u.b.)  and  
the  g rea tes t  lower  bound  (gr. l .b.)  respec t ive ly ,  and to  
express  t he  sys tem in a Hasse  d iagram.  I t  wou ld  i ndeed  
be in t e r e s t i ng  to  deve lop  a l a t t i ce  t h e o r y  in th is  f r ame  
of reference.  

(1. 12) We h a v e  p roceeded  above  on the  a s s u m p t i o n  
of inclusion.  We  now proceed  on t h e  a s sumpt ion  of ex-  
clusion.  Suppose  Pl  and P2 are two  en t i r e ly  i so la ted  
ind iv idua l s  such  . tha t  p l A p 2 = 0 ;  t h a t  is to  say,  t he  
n e i g h b o u r h o o d  ~1 of Pl  does no t  con t a in  any  m e m b e r  of 
~2 of p~, i .e . ,  fl (3 [2 = 0. I t  is t h e n  obv ious  t h a t  P2 is an 
ex te r io r  e l emen t  w i th  respect  to px. B u t  th is  a s s u m p t i o n  
wil l  n o t  j eopard ize  our  basic  a s sumpt ion  Pl ,  P2g L, nor,  
P l ,  P2~ -p, nor  p g S ,  perhaps  no t  even  p~, p ~ .  Thus  
i t  is i nev i t ab l e  t h a t  a t  some s tage  in t he  chain,  the  differ- 
ence m u s t  be subs t i t u t ed  by  iden t i t y ,  owing  to  t he  pro-  
gressive gene ra l i ty  of the  p roper t i es  of the  inc lud ing  sets. 
We  m a y  get,  e .g . ,  a t  one s tage,  

p ~ C F ~ C  ~ C  S C L  
and 

p~£ f~cF~c ~ c  S CL. 

(1.2) An inclusion,  b y  the  second ax iom,  impl ies  an  
a t t r i bu t ion .  An  i l lus t ra t ion  m i g h t  c lar i fy  the  issue. Sup-  
pose S is a set  cons is t ing  of all one-eyed  negroes,  each  
of whom,  say,  is an  m. Take  any  m, say  N ;  he has t he  
charac te r i s t ics  pecul ia r  to  h imsel f  and  to none  besides  
himself ,  and t h e n  he  has  also t he  charac te r i s t ics  t h a t  are 
c o m m o n l y  possessed by  all  m 's  in S, e .g. ,  be ing  one-  
eyed.  If, however ,  we cons ider  the  class of one-eyed  
negroes,  viz.  S, as a subse t  of the  class of negroes,  say  S, 
t he  same  condi t ions  will  app ly  to  th is  new inclus ive  
class, w i t h o u t  d i s tu rb ing  in any  w a y  the  a t t r i bu t e s  of 
N ;  he  will  not ,  for  ins tance ,  cease to  be  one-eyed  when  
he is cons idered  as ~ ~, e v e n  t h o u g h  S would  a d m i t  all 
t w o - e y e d  negroes  in coex is tence  w i t h  all t he  one-eyed  
ones. B u t  he  has  .become more  defined, in t h a t  t h e  at-  
t r i bu te s  he  has  in c o m m o n  w i t h  t he  t w o - e y e d  negroes  
will  now be ascr ibed  to  h im.  Thus ,  i n b e t w e e n  m, the  
gr . l .b .  (?) and  $, t he  1 .u .b . ( ? ) ,  a n y  i n t r o d u c t i o n  of a 
new re la t ion  of inclusion (and dua l ly  of e x c l u s i o n ) s e r v e s  
to  de t e rmine  an a t t r ibu te ,  i .e. ,  t he  i nd iv idua l  comes  to  
be cha rac te r i zed  b y  the  possession of t he  a t t r i b u t e  of 

1 F. T6~NXES, Fundamental Concepts o~ Sociology, translated by 
C.LooMIS (American Book Co., New York, 1940). 

t he  n e w  set  of which  t h a t  m e m b e r  is a member .  Consider, 
as a fu r the r  i l lus t ra t ion ,  this  series of p ropos i t ions :  

(1) X is a l iv ing  be ing  (a t t r ibu te ,  say, Life).  
(2) X is a h u m a n  be ing  (Human i ty ) .  
(3) X is a m a n  (Sex). 
(4) X is an I n d i a n  (Nat iona l i ty ) .  
(5) X is a H i n d u  (Religion).  
(6) X is a t e ache r  (Profession).  
(7) X is a U n i v e r s i t y  t e ache r  (Status) .  
(8) X is f a i r - complex ioned  and  wel l -bu i l t  (Physical  

Fea tures ) .  
(9) X is 5 feet  9 inches  h igh  (Height) .  

(10) X is a son of Y (Ancestry) .  
(11) X is X ( Iden t i ty ) .  

We  s t a r t  f rom the  abso lu te  genera l i ty  of the  f i rs t  pro- 
posi t ion,  wh ich  makes  no d i s t inc t ion  w h a t e v e r  be tween  
X and Z, for ins tance ,  when  X is a m a n  and  Z a zebra. 
B u t  t he  second propos i t ion  is more  l imi ted  in scope;  it  
d is t inguishes  X f rom a n y  l iv ing  be ing  t h a t  is n o t  human ,  
t hus  exc lud ing  m a n y  m e m b e r s  of the  or iginal  set. As 
this  chain  of progress ive  inclusions proceeds,  X is more 
and  more  prec ise ly  defined,  t h a t  is, his a t t r i bu t e s  are 
one b y  one disclosed, un t i l  t he  las t  p ropos i t ion  where 
t he  i d e n t i t y  of X is en t i r e ly  f ixed (hypothe t ica l ly) .  X(n  ) 
is inc luded  in e v e r y  one of t he  p reced ing  sets, and  ipso 
]acto, is possessed of the  a t t r i bu t e s  of each  of t hem.  ~Ve 
m a y  express  t he  cha in  as:  

X(ll) C X(lo)C .- - C X(1 ) . 

I t  is i m p o r t a n t ,  in th is  connec t ion ,  to  real ize  the  full 
i m p o r t  of t he  sugges t ion  of GEORGE BOOLE to  ident i fy  
t he  a t t r i b u t e  and the  possessor  of t he  a t t r i bu t e .  

(1. 3) An  a t t r i bu t ion ,  b y  the  t h i rd  ax iom,  invo lves  an 
a p p r o p r i a t e  act ion.  W e  have ,  in o the r  words,  in keeping 
wi th  a re la t ion  of inclusion and  the  possession of an 
a t t r ibu te ,  a pa r t i cu l a r  m o d e  of act ion,  d e t e r m i n e d  by 
these  two  condi t ions .  E a c h  inclusion thus  defines an 
a t t r i b u t e  wh ich  de t e rmines  an act ion.  As in a t t r ibu t ion ,  
then,  even  here  the re  is a g raded  gene ra l i t y  of act ion 
pa t t e rn .  Consider,  as an i l lus t ra t ion ,  Pl  and  P2 as two 
d i f ferent  ind iv idua l s  of a set  F such  t h a t  Px, p~EF; 
we n o w  have  

b u t  

be ing  in common .  And  if pl~Fx and p2~Fe but  
F1, F.ze ~, we h a v e  

b u t  

~ be ing  in c o m m o n .  

A n d  so on t i l l  we get  ~r2 as t he  c o m m o n  act ion,  i . e . ,  
ac t ion  c o m m o n  to  all indiv iduals ,  w h a t e v e r  the i r  inter- 
med i a t e  inclusions.  W e  m a y  thus  d i s t inguish  be tween 
d i f fe ren t  levels  of c o m m o n  ac t ion  in accordance  with  

inclusion re la t ions  and a t t r i b u t e  cha rac t e r i za t ions ;  m~ 

is t he  least  c o m m o n  and  m ~  the  m o s t  common .  We 
m i g h t  descr ibe t he  fo rmer  as i nd iv idua l  or  pecul ia r  be- 
h a v i o u r  and  t h e  l a t t e r  as un ive r sa l  b e h a v i o u r  (ordinarily 
t e r m e d  " i n s t i n c t i v e  b e h a v i o u r " ) .  The re  is in evidence 
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what is loosely t e r m e d  " t h e  h i e ra rchy  of response mech-  
an i sm"  r ende r ing  the  process of evo lu t ion  connec ted .  

(1. 31) W e  will  now assume a l e m m a :  There  is for 
every  m ] l  a f o r m - q u a l i t y  (Gestaltqualiti~t). B y  this  we 
mean t h a t  t he re  is an  a c t i o n - p a t t e r n  (or an  i n h e r e n t  
t endency  to  act) for e v e r y  ind iv idua l  m ember ,  which  is 
solely cond i t ioned  b y  the  a t t r i b u t e  sys tem,  which  in 
turn is d e t e rmined  b y  the  inclusion re la t ion .  W e  thus  
assume for each  l iv ing  being,  in pa r t i cu l a r  each  h u m a n  
being, a d y n a m i c  " s t r u c t u r e "  w i t h  p roper t i e s  of its own ; 
we accep t  also t h a t  a p, in pa r t i cu la r ,  is u n t h i n k a b l e  
wi thout  i ts  p h e n o m e n a l  f r ame  of reference.  The  indi-  
vidual  a lways  exis ts  in Gestalt and  acts  in Gestalt. 

(1. 32) A n d  a n o t h e r  l e m m a :  The  f o r m - q u a l i t y  ope ra te s  
so t h a t  equ i l i b r ium exists .  We  shall  not ,  however ,  define 
equi l ibr ium a l though  w h a t  i t  means  is obv ious  enough.  
Wheneve r  an i nd iv idua l  suffers a new inclusion re la t ion  
and t h e r e b y  ob ta ins  an  a t t r i b u t e  app rop r i a t e  to  the  
inclusion, i t  acts  so t h a t  th is  new p r o p e r t y  m a y  n o t  
cont rad ic t  t h e  p rev ious  and or ig ina l  ones and  fu r the r  
that  i t  m i g h t  be i n t e g r a t e d  in t he  l a t t e r - - t h u s  m a k i n g  
a s t ruc ture .  W h a t e v e r ,  however ,  t he  inclusions,  a t t r i b -  
utes and ac t ions  m a y  be, the  ind iv idua l  is a lways  re- 
cognizable as itself,  sa t i s fy ing  a x i o m a t i c a l l y  p = p. This  
is, by  assumpt ion ,  an  inva r i an t .  

Consider  ~ as t he  domain of p ;  t he  d o m a i n  is b y  
defini t ion the  s a tu r a t i on  of all  the  inclusions and  a t t r i -  
butions. Charac te r ize  as B the  opera t ion  of t he  form- 
qual i ty  in a s t a t e  of d i sequi l ib r ium.  If,  fu r ther ,  ~ is a 
co-ordinate  sys tem,  and  B the  t r a n s f o r m a t i o n  t h a t  re- 
sults in ~ ' ,  a new co-ord ina te  sys tem,  we thus  get,  
mutatis mutandis, t he  W u n d h e i l e r i a n  e q u a t i o n  

~ ' =  f(l~, B). 

~ '  is the re fo re  t he  rea l iza t ion  of the  f o r m - q u a l i t y  of p, 
and is descr ibab le  as t he  " p s y c h o l o g i c  o b j e c t " .  I t  is 
essent ial ly a process of becoming,  an emergence ,  a syn-  
thet ic  e v e n t :  i t  is a pa r t i cu la r  fo rm of equ i l i b r ium or  a 
s t ructure  (or r a t h e r  res t ruc tur ings) .  The  d i s t inc t ion  be-  
tween s t ruc tu re  and  func t ion  is f ic t i t ious  in the  u l t i m a t e  
analysis, a l t h o u g h  i t  m i g h t  serve  a useful  purpose  in the  
pre l iminary  analyses.  

(1.4) p ] l E F C ~ C S C L ;  therefore 

F - - p 4 ~ o ;  ~ - - z ~ 4 : 0 ;  S - - ~ 4 = 0  and L - - S 4 : 0 .  

Thus we get  t he  fo l lowing cha in  of c o m p l e m e n t a r y  
relations, 

F = p k3 ~ p (read -~ as " t h e  c o m p l e m e n t  o f " )  ; 
~ = p tO ~ p t3 ~ (p t3 ~ p) ; 
s = p u ~ p u ~ { ~ ( p u  ~p)}; 

and 
L = p U - ~ p u - ~ [ - ~ { - ~ ( p u T p ) } ] ;  

or more s imply  

L = p u ~ p U - , F U ~ k . ) ~ S .  

That  is to  say, 

L - - p = - ~ p U ~ F U ~ O ~ S  

or  L - p  = E (where E symbol izes  E n v i r o n m e n t ) .  I t  is 
obvious ,  then ,  t h a t  E = ~ p, for 

p E L ,  E C L ,  and  pEI:,E bu t  L = p U E .  

I t  follows also, p = ~ E.  
(1. 41) T rans l a t e  p in to  ~ ,  and  E in to  ~ where  ~ and  
are the  sa tu ra t ions  of all t he  inclusions and  a t t r i bu t ions  

of p and E respec t ive ly ,  such t h a t  ~ C ~. We  thus  h a v e  

~ 3 = p N F ( 3 ~ f 3 S O L ,  
and  

~ =  ( F A ~ ( " ~  S N L )  U ( ~  N . S  k3 L) k3 (S n L). 

(1.42) ~ is, by  def in i t ion,  n o t  a class and  is the re fore  
a un i t ;  b u t  i t  is a comp lex  un i t  or  a whole,  " t h e  par t s  
of wh ich  are o the r  uni t s  which  are p resupposed  in i t " .  
I t  is, in o the r  words,  s t ruc tu red .  As ¢ is also a s t ruc tu red  
set, i t  fol lows f rom the  above  ax ioms :  

(a) t he  s t ruc tu re  of ~3 is un ique  in i tself ;  
(b) t h e  s t ruc tu re  of ~3 is c o n s e q u e n t  on the  s t ruc tu re  

of ~ ;  
(c) the  ac t ion  in the  s t ruc tu re  of ~ is c o n t i n g e n t  on 

the  s t ruc tu re  of ~. 

Prospect 

The  above  s t u d y  is an  i nqu i ry  in to  the  poss ib i l i ty  of 
cons t ruc t i ng  an i n d e p e n d e n t  m a t h e m a t i c a l  discipl ine for 
psychology ,  h a v i n g  i ts  own pos tu l a t i ona l  t e chn ique  and 
d e d u c t i v e  logic. P re l imina r i l y  and  t e n t a t i v e l y  th ree  
ax ioms  (of inclusion,  a t t r i b u t i o n  and  action) h a v e  been  
enunc i a t ed  and the i r  impl ica t ions  deve loped .  I t  is sug- 
ges ted  t h a t  fu r the r  pos tu la tes  are  necessary  and  a b o d y  
of l emmas ,  t heo rems  and  propos i t ions  can  be hoped  to  
be evo lved .  Needless  to  say  this  is a v e r y  h u m b l e  be- 
g inning,  and  be ing  new, suffers f rom m a n y  l imi ta t ions .  
B u t  shall  we no t  r e m e m b e r  t he  q u e r y  of KEPLER: " W h a t  
is the  use of a new-born  babe  ? "  

Zusammen/ass u ng 

Der  G e g e n s t a n d  der  Psycho log ie  ist  m i t  zahl re ichen  
ihm i n n e w o h n e n d e n  F e h l e r q u e l l e n  sowohl  logischer  wie 
auch  m e t h o d i s c h e r  Ar t  durchse tz t ,  was  wirk l ichen  Fo r t -  
s ch r i t t  auI  d iesem Gebiet ,  sowie die E r l a n g u n g  yon  wissen- 
s cha f t l i chem Sta tus ,  v e r h i n d e r t  hat .  U m  diesem Mangel  
abzuhel fen ,  is t  de r  Versuch  u n t e r n o m m e n  worden ,  eine 
unabh&ngige m a t h e m a t i s c h e  Diszipl in  zu en twicke ln ,  
die i m s t a n d e  w~ire, psych ische  E r sche inungen  zu be- 
schre iben  und  zu erkl~iren. Dre i  A x i o m e :  das der  E in -  
schliessung,  das der  Zuschre ibung  und  das der  H a n d -  
lung s ind vorl~iufig aufges te l l t  worden .  Es  ist  aIs ers tes  
Ergebn i s  dieser  B e m i i h u n g  m6gl ich  geworden,  den (cpsy- 
ch ischen Gegenstand~) fes tzus te l len  und  zu beschre iben,  
was j a  die unen tbeh r l i che  Voraus se t zung  dieses E r k e n n t -  
niszweiges  ist. Es  ist  zu v e r m u t e n ,  dass die oben ange-  
d e u t e t e n  P o s t u l a t e  und  t3bere inkf inf te  zu we i t e r en  
H a u p t - ,  Lehr -  und  Hilfss&tzen f t ihren werden ,  die d e m  
A u f b a u  einer  wissenschaf t l i chen  Psycho log ie  d ienen  
k6nnen.  

Exper. 16 


