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There  are  t w o  fundamenta l  quest ions  concerning the  choice a n d  presence of 
objects  i n  v a r i o u s  formal  systems:  (1) W h e r e  d o  these  objects come f r o m 7  (2) 
W h a t  d o  (can) w e  k n o w  about  them? To a n s w e r  these  quest ions  I introduce the 
notion of a proto-ontology a s  the  pre-theoretic realm of (unspecified) entities 
f r o m  w h i c h  the bas ic  objects - ind iv idua l s  - of the  formal  s y s t e m  S are  
postulated The  pragmat ic  aspects  of s u c h  choices are  invest igated w i t h  r e g a r d  
to first-order logic, both  p u r e  a n d  appl ied,  se t  theory a n d  mereology  It is  
c laimed that the  postulated (chosen, constructed) objects  enter the  formal  
s y s t e m  S w i t h  a p a c k a g e  of propert ies  a n d  relationships, the recognition of 
w h i c h  d e p e n d s  o n  the  interpretation a n d  application of the  ava i lab le  
predicates  of S If these  propert ies  a n d  relat ionships  a r e  not m a d e  explicit, a 
p o s s i b l e  clash m a y  ar ise  b e t w e e n  them a n d  the  propert ies  a n d  relationships 
" a s s i g n e d "  to the  ind iv idua l s  of S b y  t h e  interpreted predicates of S. A s  r e g a r d s  
t h e  relationship b e t w e e n  logic a n d  metaphys ics ,  I contend that logic can 
p e r h a p s  b e  v i e w e d  a s  the articulation of the  fundamenta l  features  of proto-
ontological objects w i t h o u t  w h i c h  n o  d i scourse  o r  theory w o u l d  b e  possible.  In 
this  s e n s e  logic could a l so  b e  v i e w e d  a s  a theory a n d  m e t h o d  of the 
construction of a well-articulated metaphys ica l  theory 

Theory of objects represents one of the meeting points between logic and 
metaphysics. Although a logical theory is concerned with the legitimate 
principles of our discourse about objects, and not with the objects them­
selves, sooner or  later ontological issues will b e  enforced u p o n  it, as  wit­
nessed, e.g., b y  Quine 's  preoccupation wi th  the so-called ontic commit­
ment-1 This leads to  questions of concrete objects (e.g., physical objects) 
a n d  abstract objects, such as  classes, attributes, propositions, numbers ,  
relations a n d  functions,2 just as  to the discussion of the traditional issues 
of particulars a n d  universale (via the distinction between singular a n d  
general terms). In  the present essay, instead of dwelling o n  these familiar 
problems,  I shall focus o n  the  pragmatic aspects of the choice of objects i n  
various formal systems, especially i n  elementary logical theories. This 
task leads  u s  t o  the introduction of the so-called proto-ontology that 
represents the realm of objects f r o m  which w e  select the objects of formal 
systems. 

1 See  Q u m e  (I960), (1961), a lso  R. H Seve rens  (1974), a n d  m a n y  o t h e r  w o r k s  
2 Q u m e  (1960), 233; a v e r y  ex tens ive  l i t e r a tu re  i s  d e v o t e d  t o  t hese  i ssues  
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A Logical-Pragmatic Theory of  Objects 

I. Objects in formal systems 

The postulation of objects (individuals) a s  members of the universe of 
discourse U relative to a formal system S poses many metaphysical and 
epistemological questions, such as: (Ql) Where do  these objects come 
from?, (Q2) What  d o  (can) w e  know about them? Usually these ques­
tions remain unnoticed a t  the stage of giving a semantic interpretation t o  
the expressions of S, fo rmed  o r  transformed on the basis of the legitimate 
syntactic rules  of S. It seems that a working logician o r  mathematician 
fears the b u r d e n  of such questions, as  if they h a d  a paralyzing effect o n  
fur ther  development  of the  particular logical or  mathematical system 
a n d  perhaps  even  m o r e  o n  its applicability. Nevertheless, these ques­
tions are seriously considered i n  the  foundational studies a n d  different 
answers have  p roduced  diverse positions in  the philosophy of logic a n d  
mathematics: a) Platonist realism, b) intuitionism, c) formalism.3  O n  the 
Platonist view, the  individuals  - the values of individual  variables - exist 
independently of selecting them as  members  of U; f r o m  these objective 
resources w e  can  posi t  the individual objects (say, a, b, etc.) a s  discernible 
entities. A typical intuitionist view, o n  the other hand ,  regards these ob­
jects a s  mental  constructs produced beforehand o r  i n  the  course of postu­
lation. As  the  classics of t he  intuitionistic school u s e d  to  express the  dif­
ference, while the Platonists think that they a re  discovering (finding) ob­
jects, the intuitionists, like artists, are  creating them. Finally, a formalist 
ha s  a tendency to  treat objects as  linguistic symbols (e.g., numbers  as  
numerals),  regarded  a s  types  o r  perhaps  only as  tokens. Al though the  
minimal condition imposed  u p o n  the choice of U (i.e., that U have  a t  
least one member)  is acknowledged in  all these positions, the maximal 
condition, establishing the cardinality of U, is no t  shared.  It is  k n o w n  
that  a Platonist h a s  a tendency t o  accept actual infinities, including the 
entire Cantorian paradise,  s o  that  the object resources wou ld  b e  rich be­
yond  any  limitation. O n  the  other hand ,  a typical intuitionist constructiv-
ist shuns  actual infinities a n d  Cantorian paradises a n d  settles for the de-
numerable  infinity, reached potentially. In  addition, a radical formalist 
m a y  g o  even  fur ther  a n d  reject any infinite collections, operating thus  

3 Here  I refer t o  t he  s tandard  literature o n  these subjects, viz. t o  t he  works  of Heyting, 
Brouwer, Dummet t ,  etc. (intuitionism and neointuitiomsm), Hilbert, Curry,  etc. (forma­
lism), Whitehead, Godel, etc. (Platorusm) See also the anthology edited b y  P. Benacerraf 
a n d  H.  Putnam (1964) a n d  the  magnificent source book edited b y  J Van Heijenoort (1967) 
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only with a finite number  of objects (linguistic symbols). Of course, this fi-
nitist position makes  the logic of quantifiers (predicate logic) reducible to 
the truth-functional logic, for - a s  Wittgenstein already suggested in  his  
Tmctatus - universal quantification could then b e  treated via conjunction 
and existential quantification via disjunction. To avoid this trivial situa­
tion, logicians of var ious  persuas ions  agree  i n  accepting denumerab ly  in ­
finite d o m a i n s  of objects, equivalent  t o  t he  set  of na tura l  number s ,  i n  
b o t h  the  syntactic a n d  the  semantic  levels of bu i ld ing  a fo rmal  sys tem 
(otherwise w e  could  n o t  operate,  for  instance,  w i t h  a n  infinite s u p p l y  of 
individual  variables). 

I I .  Pragmatic aspects of the choice of individuals 

The  postula t ion of t h e  individuals  a s  m e m b e r s  of U,  tacitly a s s u m e d  o n  
the  semantic level, c an  a n d  shou ld  b e  explicitly t reated o n  the  pragmat ic  
level. W e  d o  talk a b o u t  t he  choice o r  selection of t he  individuals  a n d ,  
undoubted ly ,  choice is a pragmat ic  opera t ion requir ing  a pe r son  w h o  
m a k e s  the  choice a n d  something  to  b e  chosen  f rom.  Hence  the  p rev ious  
questions,  dea l t  w i t h  i n  t he  founda t ions  of logic a n d  mathemat ics  i n  
general ,  c an  b e  t ranslated in to  the  l anguage  of formal pragmaticsЛ Among 
the predicates of this language (which is a metalanguage as to the lan­
g u a g e  of S) w e  in t roduce  the  predicate С ("choosing") so that C(X, a, O) 
will read "Person X chooses the object a from the domain of objects O." 
What is then the domain О in the case of building up the universe of dis­
course  U ?  W e  h a v e  t o  a s sume  h e r e  the  existence of a proto-ontology con­
taining the  objects f r o m  which  one  c a n  choose.  Obviously,  if such  p ro to -
ontology is e m p t y ,  there  a r e  n o  objects t o  choose f r o m  a n d  the  predica te  
С is inapplicable, unless one reinterprets it as "construing" (but then 'O' 
must also be replaced b y  something else, e.g. 'M', meaning "mental re­
sources"  o r  someth ing  like it). It i s  to  b e  n o t e d  tha t  proto-ontology i s  n o t  
t he  s ame  a s  t he  so-called  formal ontology of a sys tem S. While  fo rma l  o n ­
tology i s  a n  " in ternal"  affair  of t he  sys tem S, m a d e  explicit i n  the  process  
of semantic  interpretat ion,  a proto-ontology provides  the  resources  
n e e d e d  fo r  t h e  const i tut ion of a formal  ontology.  Evidently,  fo rmal  on­
tology i s  a lways  relativized to  t he  sys tem S i n  question.  C a n  w e  say  the  
s a m e  a b o u t  proto-ontology? T o  p u t  it differently,  a r e  there  objects i n  a n  

4 Formal  pragmat ics  h a s  b e e n  developed d u e  to  t h e  w o r k  of C h  Morris,  R. Carnap ,  R M .  
Mart in ,  R. Montague ,  a n d  others See e .g R M Mar t in  (1959). 
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"absolute"  sense, preceding a n d  independent of any system S? Even if 
one m a y  entertain such an idea in  general metaphysics, our pragmatic 
approach forces u s  to consider proto-ontologies only in relation to a par­
t icular sys t em S. F r o m  the  logical s tandpoint ,  the  bes t  initial candida te  
f o r  a scrut iny i s  t he  pure predicate  logic of first o rder  (PLi-pure). After­
w a r d s  w e  shall  m o v e  t o  t he  applied predicate  logics of first o rde r  (PLi-
appl . )  a n d  t o  o ther  logical systems.5  O n c e  PLi-appl. a p p e a r  o n  t h e  scene, 
ari thmetical  theories a n d  se t  theories wil l  h a v e  t o  b e  considered a s  well,  
func t ion ing  a s  close relatives. 

I I I .  Proto-ontology of PLl-pure 

A s  k n o w n ,  PLi-pure  h a s  i n  its syntactic repertoire on ly  indiv idual  vari­
ables  a n d  predicate  variables a n d  quantif ication i s  pe rmi t t ed  only  over  
t he  ind iv idua l  variables (obviously, t he  repertoire of t ruth-funct ional  
logic is p r e s u p p o s e d  too). W h a t  is n o w  the  d o m a i n  О from which the in­
d iv idua l s  a ,  the  m e m b e r s  of U ,  a r e  b e i n g  chosen? Apparent ly ,  t he  d o ­
m a i n  О is pragmatically related to the person X, assuming, in addition, 
that the person X knows that he/she is postulating the universe of dis­
course  f o r  PLi-pure.  The  s i tuat ion c a n  b e  expressed a s  follows: 

(1) C(X, a, O)  - >  D(X, я/U, PLi-pure). 

This means: "After choosing an object a from the domain О, X postulates 
this object in the universe U of (for) PLi-pure." The pragmatic predicate 
D is thus interpreted as "postulating" or "positing". The arrow repre­
sents  t he  transit ion f r o m  o n e  p ragmat i c  opera t ion t o  another .  Of course,  
a s  i n  t he  case of a s imul taneous  mul t ip le  substi tution,  objects a m a y  b e  
selected b y  X en bloc, e i ther  exhaus t ing  t h e  entire d o m a i n  O ,  o r  ut i l izing a 
s u b d o m a i n  of O .  Natura l ly ,  t he  above  fo rmula  p u t s  t oo  strict construc-
tivist constra ins  o n  the  selection of t he  individuals ,  shou ld  X actually 
t ake  each  chosen  a f r o m  О and place it into U. Effective rules or criteria 
for such choice and postulation are indeed sufficient tools, replacing the 
need of actually performing such operations (obviously, considering also 
the time factor involved). The application of our formula (1) to the above 
mentioned three foundational positions results in the following. 

5

 A very good distinction between pure and applied logical systems is offered m the clas­
sical textbook b y  A. Church  (1956). 
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Platonism. О exists (subsists) independently of X and PLi-pure, hence 
a's are being imported from О into U of PLi-pure. A t  the same time, О (and 
thus U as well) may be subjected to a Cantorian set theoretic treatment. 

Intuitionism. First the objects a are mentally construed b y  X (actually, 
one b y  one, or by  means of an effective rule, assuming a finite number of 
steps), then they are postulated as individuals of U. The restrictions of 
effective constructions will of course put limitations on О and U as well. 

Formalism. О consists of linguistic objects as conventionally chosen 
symbols (human artifacts). X chooses such objects, either one b y  one or 
according to an effective rule of generating them, and postulates them as 
members of U (i.e., in fact, 'a', 'V, etc. are members of U, not a, b, etc.). 
Nominalistic limitations are quite obvious here, depending on the avail­
ability of var ious  linguistic symbols.  Notice also tha t  О is here used for 
both the syntactic and the semantic needs of PLi-pure. 

Let u s  now proceed to our initial question (Q2): What do (can) w e  
know about the objects a from O? First of all, one might say that X's 
choice of a's as members of U is filtered through the syntactically pre­
p a r e d  p a r t  of PLi-pure,  and ,  i n  addi t ion,  b y  the  intended semantic inter­
pre ta t ion of PLi-pure.  Since i n  PLi-pure  there  a re  nei ther  predicate  con­
s tants  n o r  ind iv idual  constants  (proper  names) ,  t he  objects  a will  b e  
t reated a s  unspecif ied ye t  discernible entities, p e r h a p s  like the  in famous  
b a r e  particulars.  A s  such,  all these objects a r e  o n  a n  equa l  foot ing a n d  
chosen a t  r a n d o m  (their o rde r ing  is inessential a n d  strictly conventional,  
unl ike  tha t  of na tu ra l  number s ,  for  instance). Each of t h e m  is equally 
g o o d  candidate  for  b e i n g  the  va lue  of a n y  available indiv idual  variable 
of PLi-pure.  A t  t he  s a m e  t ime, each  of these objects m u s t  "obey"  the  le­
gi t imate l aws  (axioms a n d  theorems) a n d  rules  of inference of PLi-pure,  
a l though  the  essential  contr ibut ion i n  this  respect  is tha t  of t he  quantif i­
e r s  a n d  sentential  connectives.6  

O n  the  Platonist v iew,  a's impor t ed  b y  X f r o m  О to U are stripped of 
all their specific characteristics, yet these characteristics (properties, rela­
tions, etc.) will  b e  r e tu rned  t o  t h e m  i n  a controlled w a y  - t h rough  t h e  
applicat ion of specified, in terpreted predicates.  Traditionally, this 

6 These  topics a r e  extensively discussed in  t h e  current  books  o n  ph i losophy  of logic (Qui-
ne ,  H .  Pu tnam,  S Haack,  etc.). See also I Hacking (1979), 285 - 319 (discussion be tween  
Hacking  a n d  C. Peacocke). 
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amounts to the familiar interplay between particulars and universale, 
wi th  all the difficulties involved. 7  

Although in the intuitionist position  a's are products of X's mental 
constructions, the h igh  level of abstraction i s  also stripping them of their 
specific characteristics, a n d  in  the formalistic g a m e  the simplicity (or 
rather "bareness")  of these objects is  imitated b y  the simplicity of the 
corresponding symbols  (even indexing, i.e., u s i n g  a\, Я2, etc., will not 
spoil this game). 

In all these positions, several important assumptions should be made 
explicit b y  translating them into the pragmatic level. 

(i) There is at least one я in О (an ontological assumption) 
(ii) X apprehends this я; symbolically: A(X, a) 

(an epistemological assumption) 
(iii) C(X, öi) —> D(X, fli/U, PLi-pure)  (a pragmat ic  assumpt ion)  

H e r e  choosing i s  a two-placed predicate,  sk ipping  the  refer­
ence  t o  the  d o m a i n  O .  T h e  chosen ind iv idua l  я is baptized 
asfli. 

(iv) There is at least one a in {О — Я1} and a = a\. 
(v) X apprehends this я (i.e., A(X, Я2) 
(vi) C(X, a

2
) — D(X, я

2
/и ,  PLi-pure), 

Etc., etc. 

Of course, the core of this procedure is the standard set theoretic "trick" 
used in ordering sets. Yet the pragmatic operations are much more com­
plex, enr iched  b y  the  predicates  'А',  'С' and 'D'. We can also include 
among the assumptions X's apprehension of the distinctness (non-
identity) between a\ and я2, and, generally, between any pair of objects я, 
and я, (i, j ranging over positive integers). This procedure can be  ex­
t ended  m u c h  fu r the r ,  cover ing X's  apprehens ion  of t he  proper t ies  of я 
and of the relations between я and other objects from O. In addition, X's 
awareness of separating such properties and relations from a and reserv­
i n g  fo r  t h e m  special  linguistic expressions (predicates), m i g h t  b e  a d d e d  
t o  this r ich epistemological  package.  Let u s ,  however ,  omi t  these p rob ­
l e m s  a n d  h a v e  a look a t  t h e  similar s i tuat ion i n  PLi-appl.  

7 See, e g., В. Russell (1911) 
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IV. Proto-ontology of PLl-applied 

A n  applied predicate logic of f irst  order contains also predicate constants 
a n d  individual constants. The universe  of discourse is  m a d e  out  of speci­
fied objects a, for  instance, o u t  of na tu ra l  numbers .  A s imple  adap ta t ion  
of o u r  fo rmula  (1) leads  to: 

(2) C(X, a, O)  D(X, я/U, PLi-appL). 

Now w e  have to focus on O: what is the domain of objects from which X 
chooses the individuals, members of of U? Is this the same О as in the 
case of PLi-pure? Or do w e  get the following situation? 

C(X, я, O) - •  D(X, я/U, N) -+ C(X, я/U, N) -»• D(X, я/U, PLi-appl.)? 

This would mean that first X chooses an object from the proto-ontology 
relevant to the arithmetical theory N, then postulates this object as a 
member of U of N; afterwards he/she chooses the same object from U of 
N and postulates it as a member of U of PLi-appl. An interpreted arith­
metical  theory  N p lays  h e r e  the  role  of a media to r  b e t w e e n  the  "pr is t ine"  
r ea lm  of proto-ontology a n d  o u r  app l i ed  PLi. Of course,  the  a t tent ion is 
automatical ly t u rned  t o w a r d  the  founda t ions  of arithmetic. Wha tever  
philosophical  posi t ion i s  a d o p t e d  (whether  na tura l  n u m b e r s  a r e  t reated 
i n  Kronecker 's  style, o r  in  Frege-Russell m o d e  a s  classes of equivalent  
classes, o r  given th rough  the  s t a n d a r d  interpretat ion of Peano ' s  axiomat-
ics), once  they  h a v e  b e e n  pos tu la ted  o r  genera ted  wi th in  a bona fide N ,  
their  impor ta t ion  in to  PLi-appl.  i s  qui te  automatic.  However ,  these indi­
v idua l s  - na tu ra l  n u m b e r s  - en te r  U of PLi-appl.  w i t h  their characteristic 
proper t ies ,  " t r i m m e d "  b y  the  ari thmetical  theory i n  question.  Unl ike  t h e  
objects impor t ed  f r o m  О to U of PLi-pure, which were stripped of all 
their properties and relations (resembling thus the old Aristotelian sub­
stances), na tura l  n u m b e r s  a r e  o d d  o r  even,  greater  t h a n  1, a n d  s o  on.  
Characteristic proper t ies  a n d  relat ions of na tura l  n u m b e r s  h a v e  a l ready  
b e e n  cap tured ,  say,  b y  Peano ' s  ax ioms  o r  b y  arithmetical m e a n i n g  pos tu ­
lates. I n  o ther  words ,  na tu ra l  n u m b e r s  a r e  impor ted  in to  PLi-appl.  a s  in­
d iv idua l s  de f ined  b y  a n  ar i thmetical  theory N ,  i.e., w i t h  a n  analytical 
package  of proper t ies  a n d  relat ions (analytical a s  to N) ,  w h i c h  enforces  
a n  appropr ia te  interpretat ion of predica tes  of PLi-appl. This  fact  cou ld  
b e  expressed i n  o u r  pragmat ic  terminology,  showing  the consistency o r  
inconsistency of X's opera t ions  (depend ing  u p o n  X's recognit ion o r  n o n -
recognit ion of such  analytical package).  
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By analogy, w e  could extend this line of reasoning to any choice of 
individuals  for  PLi-appl., e.g., for  real numbers,  Euclidean points, mass-
points, cells, even sense-data or common physical objects. Of course, the 
greater a n d  greater complexity of entities involved wi l l  swel l  the analyti­
cal packages  of their  proper t ies  a n d  relations (analytical relative t o  the  

theory in  quest ion)  a n d  enforce  m o r e  a n d  m o r e  mass ive  stock of p red i ­

cates t o  b e  in te rpre ted  i n  a n  appropr ia te  w a y .  
This general  schema  m a y  seem t o  suggest  t he  priority of pro to-

ontologies a n d  extralogical theories over  a n  app l i ed  PLi. W h a t  this  

schema d o e s  stress, howeve r ,  is the  familiar idea  of the  subject ma t te r  

neutrality8 of a p u r e  logical theory: PLi-pure  w o r k s  equal ly  wel l  f o r  a n y  

d o m a i n  of objects, since, wha teve r  the  n a t u r e  of these objects, they  m u s t  

"obey"  the  legi t imate l a w s  o r  rules  of PLi-pure.  A n  app l i ed  PLi incorpo­

rates  sys tems of objects specified b y  the  respective extralogical (mathe­

matical, physical,  metaphysical ,  etc.) theories a n d  t h u s  serve a s  a un i ­

f o r m  f r a m e w o r k  fo r  t he  discourse a n d  reasoning a b o u t  a n y  k i n d  of ob­

jects. While PLi -pure  dea l s  on ly  w i t h  the  skeletons of objects, a PLi-appl.  

t reats of m o r e  o r  less ful l-bloodied individuals .  It i s  a l so  t o  b e  n o t e d  tha t  

o u r  discussions d o  n o t  s u p p o r t  the idea  of reducibility of logic t o  ar i thme­

tic, o r  vice versa.  First  of all, f irst-order logic is on ly  o n e  a m o n g  the  logi­

cal theories (however  crucial  it m a y  be)  a n d ,  secondly,  talking a b o u t  i ts  

U i s  only  a v e r y  l imi ted  w a y  of covering the  fu l l  content  of PLi. Obvi­

ously,  the  central  p r o b l e m  i n  this context i s  the  p r o b l e m  of t he  legit imate 

interpretat ion of quant i f iers  a n d  sentential  connectives.9  

V. Set theoretic proto-ontology 

The  relat ionship b e t w e e n  logic a n d  se t  theory h a s  r ight ly at t racted con­
siderable phi losophical  attention.1 0  G. Cantor ' s  too  cavalier t rea tment  of 
a se t  a s  a n y  collection of objects of o u r  thinking a n d  imaginat ion led,  b y  
w a y  of Frege 's  founda t iona l  works ,  to  t h e  formula t ion  of Russell 's  pa ra -

8 Of course, th is  neutra l i ty  m u s t  b e  qualif ied,  for  it does  n o t  a p p l y  t o  logical constants  
themselves;  m this respect  see  interesting remarks  of G .  S. Boolos (1975), especially 517f. 

9 Compare ,  e g ,  w h a t  M .  D u m m e t t  says  a b o u t  t he  interpretat ion of quant i f iers  a n d  sen­
tential connectives m (1977), 22f. etc. 

10 A .  A Fraenkel (1966) g ives  a good  overview; a m o n g  m o r e  recent contributions o n e  has  
t o  ment ion  W .  C r a i g  (1979) a n d  S. MacLane (1981) (he talks a b o u t  t he  one-sidedness  of 
t he  "Grand  Set Theoretic Foundat ion") .  
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d ox, i.e. to the discovery that some " se t s "  are not legitimate entities. 
Zermelo-Fraenkel axiomatization of set theory, a n d  later the axiom sys ­
tems of v o n  N e u m a n n  - Bernays - Gödel ,  a t t empted  carefully to  def ine  
the  not ion  of se t  implicitly (via t he  axioms), a n d  also to  avoid  such  ille­
gi t imate entities a s  the  set of all sets. The  his tory  of the  no t ion  of set  
(class) w a r n s  u s  therefore t o  b e  especially careful  i n  deal ing w i t h  a pro to-
ontology relevant  to  set  theory. A t  t he  s a m e  time, since set  theory i s  
couched i n  the  l anguage  of PLi, the  s t u d y  of t he  relationship b e t w e e n  
these t w o  sys tems acquires a special significance.11 In  Zermelo  - Fraen-
kel version of se t  theory,  e.g., individuals  a r e  sets, tha t  is, b o t h  the  d o ­

m a i n  a n d  the coun te rdomain  of t he  (primitive) membersh ip  relation e 

a re  m a d e  o u t  of sets. This is n o t  t he  case of t he  original Zermelo ' s  axio­

mat izat ion (1908) w h e r e  bes ides  sets  non-sets  e lements  o r  ind iv idua ls  
(Urelemente, a toms)  a re  permi t ted ,  t hough  n o t  i n  the  counterdomain  of 
the  m e m b e r s h i p  relation. A n d ,  finally, i n  the  v o n  N e u m a n n  - Bernays  — 
Gödel axiomatizat ion also classes a r e  in t roduced ,  pe rmi t ted  only  i n  t h e  
counte rdomain  of t he  membersh ip  relation (no  Urelemente a re  allowed).  

O u r  p ragmat ic  representat ion of t he  s i tuat ion m u s t  therefore consider  
these va r ious  alternatives. It is interesting, however ,  to  notice also the  
fol lowing possibility: 

(3) C(X, {a}, O )  - >  D(X, [a]/U, PLi-pure),  

w h e r e  X i s  choosing sets {я} of objects from the proto-ontological domain 
and postulating such sets as members of U of PLi-pure. A s  in the Zer­

m e l o  - Fraenkel  system, the  objects a const i tut ing sets - Zermelo ' s  

Urelemente - lose  their  s t a tus  a s  indiv iduals  a n d  o n e  ge ts  h e r e  a com­
pletely n e w  ba l l  g a m e  wi th in  the  PLi-pure.  Of course,  the  quest ion re­
m a i n s  whe the r  t he  membersh ip  relat ionship is logical or  extralogical; if 
i t  i s  extralogical, w e  h a v e  h e r e  a sys tem of PLi-appl., the  individuals  b e ­
i n g  sets  imported f r o m  a se t  theory. I n  s u c h  case the parallels w i t h  a n  ari­
thmetical  theory  a r e  qui te  obvious.  Again,  sets a r e  a l ready specified ob­
jects, w h e r e a s  the  indiv iduals  of PLi-pure  w o u l d  r emain  unspecif ied,  a s  
before.  In  addi t ion ,  there  will  n o t  occur  a clash b e t w e e n  the  logical n o ­
t ion of class (as a n  enti ty o r  quasi-enti ty obta ined v ia  monad ic  p red i ­
cates) a n d  the  mathemat ica l  pr imit ive no t ion  of a set. 

11 See A .  A Fraenkel,  A Historical Introduction,  in  (1958), also (1966) Boolos (1975) con­
f i rms  th i s  claim. See also S. MacLane (1981). 
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The emphasis on the fundamental role of "non-set" individuals in logi­
cal inquiries led  Russell a n d  the  early Wittgenstein towards  the  search for  
logically simple objects a n d  eventually st imulated Russell to  regard  classes 
a s  m e r e  logical fictions.12 This opened  the  w a y  towards  the theory of vir­
tual  classes a n d  relations (Quine, R. M. Martin). N o  doubt ,  w h e n  o n e  is 
looking for  the  illustrations of logically simple objects, Euclidean points  
a r e  lending  themselves fo r  this role more  easily than  "internally d iv ided"  
a n d  complex sets. In this context, the  original Zermelian  Urelemente a re  
m o r e  suitable objects t o  b e  postulated a s  members  of U of PLi-pure. 

VI. Intended interpretations of S 

I t  i s  a famil iar  pecul iar  p h e n o m e n o n  tha t  o n e  a n d  t h e  s a m e  (consistent) 
fo rma l  sys t em S can  h a v e  va r ious  interpretations.  H e n c e  w e  talk, f o r  in­
stance,  a b o u t  t he  s t anda rd  a n d  n o n s t a n d a r d  interpretat ions of Peano ' s  
ari thmetic.  The  s t anda rd  interpretat ion is usual ly  ident i f ied w i t h  the  in­
t e n d e d  one.  This  fact w a s  men t ioned  w h e n  w e  h a v e  in t roduced  the  
p ragmat ic  predicates  A ,  С and D. It seems that a person X is choosing 
objects a from О not just for the sake of postulating them mechanically as 
members of U of, say, PLi-pure, but rather because X follows an inten­
tional p l a n  wh ich  is gove rned  b y  t h e  expectat ions a l ready  e m b o d i e d  i n  
t h e  syntactic p a r t  of S. T h e  dist inct ion b e t w e e n  di f ferent  syntactic cate­
gor ies  h a s  n o t  b e e n  d r a w n  b l ind ly  b y  X; natural ly,  i t  is ant icipated tha t  it 
wi l l  b e  fo l lowed i n  the  semant ic  interpretat ion a s  well .  So  i t  is normal ly  
i n t e n d e d  tha t  t he  ind iv idua l  variables of PLi-pure  wil l  b e  ass igned val­
u e s  a m o u n t i n g  t o  basic entities (whatever  their  na ture)  - let u s  call s u c h  
objects  formal individuals. T h r o u g h  the  applicat ion of m o n a d i c  a n d  
po lyad ic  predica tes  t o  these  m u t u a l l y  i ndependen t  fo rma l  individuals ,  
p roper t i es  a n d  relations a r e  g o i n g  t o  b e  a t tached t o  them.  Yet n o t e  w h a t  
c a n  h a p p e n  t o  these fo rma l  ind iv idua ls  i n  n o n s t a n d a r d  interpretat ions of 
PLi-pure:  they  can  b e  t u r n e d  i n t o  a) sets, b )  events,  c) s tates  of affairs  
(facts), d )  proper t ies  (bundles  of properties) ,  e) proposi t ions,  a n d  s o  on.1 3  

T h e  choice of sets h a s  a l r eady  b e e n  discussed a n d  i ts  pi tfal ls  a r e  qu i te  
obvious.  T h e  possibili ty of choosing  events a s  indiv iduals  w a s  we l l  rec­

12 See  e g Б. Russell (1918), 266f Compare also S. E Boer (1972 - 73), 206 - 208. On virtual 
classes, see e g. R M Martin (1969). 

1 3

 Any  discernible entity can become an individual, as witnessed m N. B. Cocchiarella 
(1972), 165 - 168 (but his system is a standard second-order logic). On the choice of pro­

posit ions,  see F. В Fitch (1971), 99 - 103. 
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ognized b y  the pioneer of the logic of events H. Reichenbach.1 4 However,  
if events  make  U of PLi-pure, they wi l l  b e  treated a s  mutually  independ­
ent, similarly like the  individuals  of the thing type  (following Reichen-
bach 's  terminology). The  difference will b e  exhibited only i n  a n  appropri ­
ate PLi -appl ,  where  the  interpretation of predicate constants a n d  individ­
ua l  constants m u s t  fit the requirements  of o u r  in tended talk abou t  events  
(events can  hard ly  b e  green  o r  o d d  wi thou t  a lot of twisting o r  trimming). 

Similar p roblems  w o u l d  a p p l y  t o  other  possible choices. For  instance, 
i n  the  case of states of affairs (facts) a possible collision w i t h  the semantic  
interpretat ion of sentential  variables  m a y  occur, a n d  the  like. The  s a m e  
a r g u m e n t  can  b e  app l i ed  t o  t he  acceptance of propositions a s  special enti­

ties. But  these p rob lems  reach  b e y o n d  the  scope of this essay. 

VI I .  Mereological proto-ontology 

Mereology or  calculus of ind iv idua ls  (CI), elaborated b y  S. Lešniewski, 
N. Goodman, a n d  others,1 5  o f fer s  interesting metaphysical questions. 
The basic relation of CI - the part-whole relation - is  utilized b y  nomi-
nalistically inclined philosophers to unseat the set-theoretic membership 
relation. Individuals of a n y  degree of complexity might  then b e  mem­
b e r s  of U of CI, b e i n g  genera ted  b y  operat ions  such  a s  fusion, w h i c h  
pe rmi t s  a lso non-cont iguous  entities (like the  U .  S. A .  const i tuted b y  
Alaska,  Hawai i  a n d  the  o ther  states). Unl ike the  s t anda rd  indiv iduals  of 
PLi-pure,  the  mereological indiv iduals  a r e  therefore n o t  i ndependen t  o n  
each  other ,  unless  o n e  aga in  considers  merely  the  a tomic indiv iduals  
hav ing  n o  p r o p e r  p a r t s  (analogous  t o  Zermelo ' s  Urelemente). Pe rhaps  
these are  the  entities impor t ed  f r o m  the proto-ontology of CI, requiring,  
however ,  a h i g h  level of abstraction. Of course,  t he  predicates  wi th in  C I  
a r e  then  applicable t o  b o t h  these s imple  individuals  a n d  the  complex 
ones,  constructed b y  permissible  operat ions (basically Boolean). A s  
usual ,  t he  quest ions  of the  min ima l  object (the  null individual)  a n d  the  
max imal  legitimate object (the all-embracing individual)  a r e  of grea t  
metaphysical  significance. 

It is also possible to  take the  entire domain  of mereological individuals  
a n d  to postulate U of PLi-appl. a s  constituted o u t  of them. This is another  

14 H Reichenbach (1948), 266 - 274 A m o r e  recent theory of events  is presented in  R. M 
M a r t m  (1978) 

15 See comment ing  articles o n  S. Lešmewski ' s  systems, such a s  V F Rickey (1977), 407 -
426 N. Goodman's calculus of individuals,  presented in (1966), i s  wel l  known. 
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variation on the topics under discussion, with all the complexities of a 
pragmatic choice involved. This situation might b e  expressed a s  follows: 

(4) C(X, a, CI) -»• D(X, я/U, PLi-appl.), 

meaning "X chooses an object (individual) from the domain of objects of 
the calculus of individuals, and postulates it as a member of U of PLi-
appl.". Here X's apprehension of a would include his/her ability to test 
whether a has been correctly construed in accordance with the legitimate 
operations of CI. The import of these mereological individuals will also 
enforce the acceptance of appropriate mereological predicates, i.e., these 
individuals will enter PLi-appl. with the analytic package of properties 
and relations as to CI. Evidently this is now a well established uniform 
pattern. 

VIII. General remarks on pragmatic operations 
and proto-ontologies 

In our inquiry proto-ontological objects are treated as merely given (even 
in the case of their previous intuitionist construction). These objects are 
not regarded as primitive (undefined) objects of formal systems, unless 
they are chosen and postulated as such b y  a person X. Usually the primi­
tive (undef ined)  objects of formal  sys tems  a r e  v i ewed  a s  given,  yet ,  o w ­
i n g  t o  o u r  p ragmat ic  connections b e t w e e n  a proto-ontology a n d  a fo rmal  
sys t em (be tween  О and U of S), w e  characterize in this way  only proto-
ontological objects. The discernibility of proto-ontological objects enables 
X to apprehend them, choose them (whether individually or collectively), 
and finally to postulate them as members of U of a system S. Once en­
t renched i n  a U of S, these  objects a m a y  p r o d u c e  addit ional ,  de f ined  ob­
jects (say, recursively de f ined  o r  generated) .  

H o w e v e r ,  if the  objects  a a r e  i m p o r t e d  in to  S f r o m  another  (inter­
p re t ed )  f o rma l  sys t em S '  (say, in to  PLi-appl . f rom N),  they  come  w i t h  a n  
analytic p a c k a g e  of characteristics (established i n  S', e.g., i n  N )  tha t  forces 
X to  in te rpre t  t he  predicates  of S correspondingly.  T h e n  X's awareness  of 
s u c h  package  ( h i s / h e r  ability t o  a p p r e h e n d  these  characteristics) a n d  the  
coherence of X's interpretat ion of t h e  respective predicates  of S s h o u l d  
b e  tes ted a n d  expressed  i n  addi t ional  p ragmat ic  operations.  Of course,  
the  objects i m p o r t e d  f r o m  S '  t o  S m a y  b e  of di f ferent  degree  of complex­
i ty a n d  m u t u a l l y  dependen t .  It seems  tha t  a m o r e  economical al ternative 
i s  X's  choice of t he  s u b d o m a i n  of s imple ,  mu tua l ly  i ndependen t  objects 
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(i.e., of the genuine primitive objects of S') f rom which all other objects 
could b e  generated according to appropriate definitional rules.  In this re­
spect,  "bare  part iculars",  s imple  events,  a tomic mereological individuals ,  
Zermelo ' s  Urelemente, etc. a re  s u c h  simple,  mutua l ly  i ndependen t  ob­
jects. There  is n o  guarantee ,  however ,  tha t  such  logically s imple  objects 
d o  exist i n  the  actual  wor ld ;  the  aforement ioned proto-ontology of P L r  
p u r e  initially contains ful l-blooded indiv idual  objects a n d  n o t  b a r e  pa r ­
ticulars, wh ich  a re  conceptual  p r o d u c t s  of X's abstractive p o w e r  (at least 
s o  I believe i n  ho ld ing  a non-Platonic realist position). A l t h o u g h  X h a s  
n o  guaran tee  tha t  there  actually a r e  such  s imple  objects, h e / s h e  can  
choose t h e m  f r o m  the  relevant  proto-ontology b y  a p p r e h e n d i n g  its dis­
cernible entities a s  b e i n g  s t r ipped  of a n y  characteristics bes ides  the sim­

plicity of an object. I n  this respect,  PLi-pure  m a y  b e  involved i n  a n y  for­
m a l  sys tem the  object l anguage  of w h i c h  contains object-expressions 
("s imple"  indiv idual  variables a n d  constants),  tha t  is, i n  the  ari thmetic of 
na tu ra l  n u m b e r s  N ,  i n  Zermelo  - Fraenkel  set  theory,  a n d  s o  on .  

There  exist m a n y  addi t ional  p rob lems  of pragmat ic  operat ions  a n d  
proto-ontologies referr ing t o  cur ren t  issues i n  the  ph i losophy  of logic. 
A m o n g  such  issues o n e  can  single o u t  t he  controversial  s ta tus  of possible 
w o r l d s  a n d  possible objects (modal  logics), t he  intricacies of logical types  
(simple t y p e  theory) a n d  tempora l  objects (tense logic), a n d  m a n y  other  
questions.  It w o u l d  certainly b e  interest ing t o  discuss  these quest ions  i n  
o u r  p resen t  context, ye t  I c a n  h e r e  mere ly  announce  t h e m  i n  a p rog ram­
mat ic  m a n n e r  a n d  leave t h e m  for  ano ther  occasion. 

IX. Logic and metaphysics 

N o w  I w o u l d  like to  state h o w  the  results  of o u r  discussion m a y  affect 
t he  ties b e t w e e n  logic a n d  metaphysics.  Since I r ega rd  proto-ontology 
mere ly  a s  a rea lm o r  sys tem of objects16 w h i c h  p rov ides  the  resources for  
t h e  pos tu la ted  objects of in terpre ted  formal  systems,  it is only  a basis  for  
t he  formula t ion  of a well-articulated metaphysical  theory.  T h e  objects of 
s u c h  ful l -f ledged metaphysical  theory  m i g h t  then  b e  pos tu la ted  a s  the  
indiv iduals  of a PLi-appl.  (or of ano ther  logical system),  b r ing ing  w i t h  
t h e m  a n  analytic package  of characteristics (analytic a s  t o  t he  metaphys i ­
cal theory  i n  question).  A compar i son  b e t w e e n  the  proto-ontological im­

16 Such  sys tems of objects a re  characterized b y  S. C. Kleene in  (1964), chap te r  11, par .  8. See 

also A .  Riska (1982). 
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pact on the formal individuals  of PLi-pure and the individuals  of PLi-
a p p l ,  on the one hand,  a n d  these analytic packages coming f rom a re­
spective metaphysical  theory,  o n  the  o ther  h a n d ,  w o u l d  s h o w  h o w  m u c h  
this theory cont r ibuted  t o  o u r  knowledge  of t h e  original pro to-
ontological rea lm.  P e r h a p s  logic can  b e  v iewed  a s  t h e  articulation of the  
fundamen ta l  f o rma l  fea tures  of proto-ontological objects w i thou t  wh ich  
n o  discourse o r  theory  w o u l d  b e  possible. I d o  n o t  believe, however ,  tha t  
logic imposes  s u c h  fea tures  u p o n  these objects i n  a Kantian manne r ,  
howeve r  t e m p t i n g  it m a y  b e  n o w a d a y s  t o  ho ld  s u c h  a posit ion i n  a lin­
guistic disguise.  Of course,  a n  acceptance of a basically realist posi t ion 
forces u s  a l so  t o  expla in  carefully t h e  conceptual  abstractions a n d  con­
structions i n  t h e  process  of t ransforming proto-ontological objects into,  
say, formal  individuals .  I n  this sense logic cou ld  a lso  b e  v i ewed  a s  a the­
o ry  a n d  m e t h o d  of t h e  construction of a well-articulated metaphysical  
theory.17  Dif ferent  logical theories will  t hen  he lp  t o  h a n d l e  diverse as­
pects  of metaphys ica l  problems.  The impor t an t  G e r m a n  phi losopher  a n d  
logician H .  Scholz, w h o s e  contributions t o  logic a n d  metaphysics  a r e  s o  
extremely valuable ,  expressed  once the  op in ion  t ha t  " the  n e w  logic 
cou ld  also b e  in te rpre ted  a s  a n e w  metaphysics ." 1 81 w o u l d  hesitate t o  g o  
a s  f a r  a s  t o  m a k e  this b o l d  identification; nevertheless,  i t  seems  t o  m e  
that  a viable con tempora ry  metaphysics  cannot  b e  constructed w i t h o u t  
the  essential in tervent ion  of con temporary  logical theories. Of course,  
the  effectiveness of s u c h  intervention d e p e n d s  a lso  o n  the  clarification of 
t he  over t  o r  cover t  a s sumpt ions  of logical a n d  o ther  theories: obviously,  
o u r  discussion of d i f fe rent  proto-ontologies a t t empted  t o  serve this p u r ­
pose.  The ear ly  Wit tgenstein l iked t o  repea t  that  "logic m u s t  take care  of 
itself."19 Well,  a hea l thy  logic takes care  of itself b y  revealing its o w n  
roots  a s  wel l  a s  b y  s h o w i n g  h o w  i t  fi ts in to  t h e  g rea t  scheme  of things. 

Department of Philosophy 
St. John's University, 
New York, N.Y., U.S.A. 
riskaa@stjohns edu 

17 I n  spi te  of all h is  dis tas te  f o r  metaphysics ,  R C a r n a p  embraced  this  idea,  I believe, in his  
grandiose  project  of The Logical Structure of the World (1967). Of  course,  t he  spiri tual  fat­
h e r  of this idea  is B. Russell 

18 H .  Scholz (1961), 381 See also h i s  (1941), just  a s  (1938). 
19 L Wittgenstein (1969), 2 e  
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