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ABSTRACT: This p,lper introduces a scheme for classifications of concepts. It is founded on the triplet model of COllcepts. This 
illodel depicts a concept by means of three kinds of knowledge: a concept base, a concept-representing part and the linkage be­
tween them. Informally, the concept b',lse de<1ls with entities subsumed under ,I concept ,md their properties and relations. Tht' 
collcept-representing p,ln deals with rools and forms of represeming these entities ,Ind their properties and relations in some intel­
ligent system. The linkage deals with establishing the proper correspondences between components of the base and the represen­
ting pan. Elch of these knowledge kinds is ,Issociated with specific structures rebted to concepts (symbols, names, statements, 
images, tl'xts, entities and their propenies and relations, proccdures of detcrmination of property v<lllles , etc.) \f.,nioHs infonlLlI 
;1Ilt! formal (lll,\inly set-theoretic\l) specificnions of these structures serve as criteria for triplet classificltions of concepts. 
(AlIlhor). 

1 .  Introduction 

COllcepts have attracted much concentrated atten­
tion in mallY branches of contemporary science. 
There are many approaches to their study .  In what 
follO\\'s we will consider concepts as elementary units 
of knowledge and its organization (Dahlberg, 1978). 
I-Iowever, concepts Jre not formless entities. Numer­
ous models of concepts provide different descriptions 
of concept structures and features. Practically e,lch 
model has some advantages and empirical conEnna­
tion. Becallse of this it is reasonable to aSsume that 
the particubr model of concepts reflects several spe­
c ific aspects of the "same" unit of knowledge called a 
"concept." The hypothesis of this paper is that a con­
cept has ,1 complex ,wd unusual structure and compo­
sition. W/e may think about <l concept as a composite 
thing known only through its projeC[ions�. Our first 
,lim is to introduce such a model of concepts that h,ls 
opened perspectives of the unified description of stich 
projections. The second ·.1im is to apply this model to 
cbssificllions of concepts. 

2. The Triplet Modeling of Concepts 

The results of current concept analysis do not <ll­
low one to be certain and final in his or her knowl­
edge of ",iut concepts arc. There arc now only rea-

sonably elabor,ned and empiric.llly tested models of 
concepts (sec Komatsu, 1992; Smith and Medin, 
1981). In various ways they depict different hypo­
thetical properties and structures of concepts. As a 
rule, these models treat single concepts as complex 
holistic units that have many properties and realize 
many functions. Prequently these models arc nothing 
but informal descriptions of properties that these ho­
listic units might have. Unlike sllch models, the trip­
let model explains some concept properties and func­
tions from the idea that a concept has the complicated 
internal componential composition. 

However, at le,lst now, there is no direct access to 
this composition. I n  a sense, a concept is a black box. 
\Vie lllay offer some hypotheses about its composi­
tion. The following requirements arc necessary here. 
Firstly , these hypotheses and their consequences 
should accord with an available stock of information 
abollt concepts, their properties, relations and func­
tions. Secondly, the lLse of such hypotheses should 
lead to obtaining new and testable information about 
concepts. Under these requirements we should give 
the preference to hypotheses that introduce manage­
able models of concept composition. 

The triplet approach models hypothetical concept 
components, their structures and properties as sets of 
different kinds, set scales, and abstr,lCt properties. It 
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means that the triplet description of properties ,md 
fUllCLions of concepts rests on the description of con­
cept components and their structures. The triplet 
Illode! (Kuznetsov, 1994; 1997; Kuznetsov and 
Kuznetsova, 1997) has developed and uniformly de­
scribed most of the various concept ch�lr;1Cteristics in­
troduced by other models. \Y/e may show that most 
of the previously suggested models are specializations 
of the triplet model. They deal only with some triplet 
structures of a concept, 

To put it otherwise and intuitively, we char,lcter­
ize .1 concept from three interconnected perspectives. 
The first is connected with entities (and their proper­
ties and relations of various orders) subsumed under a 
concept, the second -- with forms and tools of depict­
ing entities in some intelligent system, and the third -­
with ways of  establishing correspondences between 
entities and appropriate forms and tools of their de­
picting. Each of these perspectives associates with ;l 
concept a specific kind of info1'm.1£ion. 'l'he triplet 
modd proposes i.l general way of presenting these in­
formation kinds. 

As a concrete and pragmatic oriented example we 
may take the situation in which a person possesses the 
concept of ;ltom�·. Speaking about this concept, we 
have in mind, ·at least, three kinds of information. 1) 
A person has some knowledge about atoms as con­
stituents of ,1 physical world. 2) A person could repre­
sent this knowledge by expressive tools of ordinary 
bng\.iage and, for scientific versions of this concept, 
physical theories. 3) During socialization, education 
.1I1d le,lrning, some (poorly explored) conscious and 
unconscious processes take place in a person's mind, 
These processes lead to the association of some lin­
guistical and theoretical structures with atoms and 
their properties and relations. 

\V/e do not state that the perspectives in question 
exhaust all possibilities of the analysis of the concept 
of atoms and the like, I-Iowever, without any of them 
it is difficult to speak about the person's possession of 
a concept. 

\Y,1e have structured kinds of information associ'1ted 
with these perspectives, The first one is organized ac­
cording the ontological hypotheses ,1bout re'llity. The 
second is organized according to the rules of represen­
tative and communicative systems, primarily natural 
and .1rtificial languages and knowledge systems. These 
systems have rich resources (sign, symbolic, lexical, 
syntactical, semantic1l, imagerial, modeling, opera­
tional, tLmsfonnational and others). In a sense the 
horizon of these systems defines what we em specifi­
cally slate about the general ontological structuring of  
reality. 

However, the relationship between the reality and 
our represent�1tive ,md communicative systems is not 
,1 simple one-to-one correspondence between the enti-
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ties of the former and clements of the htter. M.1llY 
kinds of operations and processes have contributed to 
the cre.ltion of the components of sllch reLHionships. 
The third kind of information has centered on these 
operations and processes. 

2.1. Ontological Struct1lring ({Ild Its Explication 

Let us consider some entity c. This entit), n1.1)' 
have real, ideal, or mental nature. It may be a thing, 
,ll1 object, a process, a state, a thought, number or .Ul 
appropriate set, collection, cbss or group of  these. 
Since the origin of modern science the leading stLH­
egy of investigating entities is to select their proper­
ties, establish and describe reLllionships bet 'veen 
them. \Y./e associate with this strategy the following 
cluin (for simplicity re,lsons we L;lke only one entity 
and consider the chain .1S linear): 

the entity -> first order properties of an entity 
� first order relations bet\vcen first order proper­
ties � first order relations betwecn entity proper­
ties and properties of other entities ---,)- ... � II-th 
order properties --} . . .  

Constructions of abstr,lCt properties (Burgin, 1985) 
and set scale (Burgin and Kuznetsov, 1 985) formally 
describe such a chain. 

An abstLlCt properly P is a triple (0, p, Se) . Here 0 
is a set 01 entities d that may possess the property in 
question, Sc is .l scale of the property, and p is a p,lr­
tial function assigning the element{s) p(d) = sc E Sc to 
an emity d E f) [1 ;  3]. 

POl' ex�unple, the absu"lCt property V models the 
property of physical bodies cl11ed "velocity." In it [) 
is the direct product of all physical bodies by .111 
physical frames of reference, Sc is the set of three­
dimensional vectors, and p is some procedure 01 
measuring and calculating the values of velocity for a 
given body. 

The set scale is built step by step by ,1pplying op­
erations of set union, set product and constructing 
the power-set to the basis X of the set scale S(.\j . The 
basis is a collection of sets XI' Xl' . . . , Xli. On each step 
we obtain one definite level of the set scale. The sel 
scale S(...\) is the  union of all its levels (Burgin and 
Kuznctsov, 1985). The reader may construct the cle­
ments of the first two or three levels of the set scale 
with tbe b�lSis X = {XI' XJ where XI = {a, b} and X_, 
� {x, )', z} .  

\Yje usc levels of a set sClle for differenti.ning 
(hypothetic.ll) knowledge about entities and their 
properties of various orders. Por instance, the .1bovc­
mentioned abstr.lCt property l11<1y be associated with 
one level of the set scale S(X � {D, Sell. 

Thus, speaking about an emit y c we should con­
sider also its properties and relations, at least tll.n 
which we supposed to be rclev,lnt in a concrete situa-
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tion. It means that we should associ,lte with a concept 
of ,111 entity c the knowledge not only about c, but 
,llso about c's properties and relations. 

The set of all entities about which we cm think by 
,1 vuticular concept is only a subset of our universe of 
discourse U. This universe has to contain .llso proper­
lies of these entities, relations (dyadic properties) be­
t ween emities, relations between propenies, proper­
ties of relations, properties of properties (properties 
o f  the second order with respect to entities), etc. 

Introducing the universe U, we <lssume that the no­
tion of ,H1 entity and the notion of a property (a rela­
tion) appear in a pair. Almost without exception we 
speak about an entity having in mind some its prop­
erties (;mel reLllions) ;md \ve spe;\k ,lbout "  p roperty (a 
relation) having in mind some entilies. Let us con­
sider ;llso propenies of higher order, for example the 
property P2 of the property PI of the entity c. Here 
we may suggest that the relation between Pl and PI 
be the same as the relation between PI and c. In this 
sense Pl is a property in respect to PI and PI is an en­
tity in respect to Pl' 

'1'0 avoid undesir,lble associations from here on we 
shall use) if necessary, capit'-ll bold symbols, letters, 
words, word combinations for denoting concepts. In­
stances of the concept denotation are C, ELEMEN­
TARY PARTICLE, HADRON, ANIMAL, HU­
MAN, SOCIETY and '0 forth. Entitie, [ailing under 
• 1 concept will be connoted as c, an elementary parti­
cle, hadron, an animal, human, society. Corre­
spondingly, the names of a concept might be "e", 
"ELEMENTARY PARTICLE", "HADRON", 
"ANIMAL", "HUMANH, "SOCIETY". The names 
of the emities subsumed under a concept might be 
"c", "an clCl11cntary particle", "hadron", "an ani� 
Inal", "hUlnan", "society". The name or term of a 
concept "is its component which conveniently S1..lI11-
l1l,-lrizes or synthesizes and represents a concept for 
the purpose o f  designating a concept in communica­
tion" (Dahlberg, p.144). Generally, ;\s ,1 name or term 
of �l concept may function not only lexically simple 
names, but also more complex linguistic structures 
like compound names, sentences) and even texts. 

A concept C has, as ;l rule, many names of the 
kind N(C). The same is true for the emities hlling 
under a concept. The names in question differ in their 
CX,lCtncss, effectiveness, simplicity ,md other charac­
tenstIcs. 

Moreover, in m,-llly contexts we do not systemati­
cally and explicitly differentiate between all entity 
and its names (Rosser, 1953). For such an "entity" as a 
concept we frequently identify it not only with some 
of its name) but also with some name of entities fai­
ling under " concept. In our notation it means that, 
metaphorically, C = "C" = He" , 
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In this paper we consider concepts ,1S compliclted 
units of knowledge abo lit elements from U. It is ,1 
nutler of fact that a given concept C informs us only 
about specific elements or subsets of U. Ivloreover) 
any sllch informing takes place in some conditions K. 
Aside from describing these conditions i n  detail, we 
mention only those associated with the individual's 
menul ,mel interpreLllive abilities, skills and tools, 
av,libble knowledge, purposes) and even psychic selle. 

2.2. Tbe Base ofa COl/cept 

Be,uing previously mentioned distinctions ,mel 
conventions in mind, we introduce the following 
definition. 

De/initioJ! I.  Under the conditions K the 
(potenli"l) ground set (,honly the ground) CK(C) C;; U 
of the concept C is ,1 set of all elements g reasonably 
denoted by the name NK(C) of the concept C. 

It is usually said that element g E G'K(C) falls or is 
subsumed under the concept C. In cognitive science 
<lnd psychology these elements are also cl11ed 
" instances" or "exemplars" of ,1 concept. Dahlberg has 
used for denoting g such names as an "item o f  refer­
ence" ,lnd " referent" (Dahlberg, 1978). Under the tra­
ditiOlul logical treatment the terms "extension" or 
"volume" luve been frequently used for labeling thc 
ground set G'K(C) of a concept. The term "category" 
is in use in cognitive science ,1I1d psychology . 

The association of the ground set with a concept is 
only a first step in its triplct modeling. On one h;1I1d, 
the knowing of the concept C presupposes also the 
possibility of indicHing ,md describing) at least, quali­
t,Hively some properties and relations o f  clements 
from Gf{(C), This means t1ut the information ,lhom 
such properties and rebtions is an imporunt charac­
terization of " concept. Such information is very im­
portant for the concept use in ordinary thinking. Be­
sides this) using scientific concepts we presuppose 
quantitative descriptions of some properties and rela­
tions of elements from G AC) and their values, the es­
tablishing correlation between properties under con­
sideration, etc. As ,1 rule, some set of these properties 
is called concept "intension" or "content" .  Some cog­
nitive scientists and psychologists ,-11so separate differ­
ent kinds of such properties: a prototype and a core. 
A prototype is <1 set of properties that arc assumed to 
occur in some instances. A core is <1 set o f  propertics 
that are singly necessary ,md jointly sufficient for 
membership of an entity in the concept's category 
(Smith, 1988). On the other hand, not every emity 
labeled by the name NK(C) bears meaningful relation 
to the concept C. In particLlbr, we may apply an in­
appropriate name. It means th;lt ,m entity should pos­
sess somc specific properties and rebtions for meall­
ingful links with a specific concept. 
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Thus, we should depict prec isely information, on 
one hand, on the concept ground set and , on the 
other hanel, on some properties and relations of ele­
ments from the ground set. One way to do this is to 
use the construction of a set scale S(A} 

In  the t riplet modeling the bas is X of the corre­
sponding concept set scale necessarily includes the 
ground set G (G � X,), Selecting the appropriate basis 
we m�ly depict any property and relation of elements 
from C. For this purpose the basis should also in­
clu?e auxiliary

. 
sets. Some of them are scales of prop­

ertl�s. and relatlons of elements from G. Examples of 
auxIlIary sets are real numbers, vector spaces, truth 
values, etc. 

De/inition 2. The base SAC) (in relation to the 
conditions K) of  the concept C is t he collection of 
elements of GK(C) and their properties and relations 
that needed for the usage of C in condit ions K. These 
properties and relations are d istinguished by struc­
tures from finite number of levels of the set sGlle 
S(G") with the basis G'" � {GK> X" . . .  , X,,}, where X" 
" ' , X" .1re auxiliary sets. 

-

According to DeJlniliol1 2 the base of a concrete 
particular concept is relative 10 the conditions K. Let 
we �onsider the usage of the concept A TOM by a 
pupIl and a profess ional physicist specialized in 
atomic physics. It would appe.ll' reasonable that the 
first associates with corresponding base only few 
propert ies and relations of aton1s (size, mClSS, electri­
cal cbarge), while the second much more (Spill and 
other qnantum 1lumbers). I�Iowever, even physic ists ' 
knowledge �lbout properties of atoms is incomplete. 
�evel�theless, this knowledge is suffic ient for operat­
Ing wah the concept ATOM within some s ituations 
and condit ions . Thus, in each case of the person's 
concept possess ing the concept base includes limited 
number of properties and relations from the concept 
base. 

Various structures of the concept base (under an 
appropriate option of the ground set, the basis of the 
set sca�e and their algebraic description) are objects of 
modeling developed by R.Wille and his collaborators 
(Vogl and Wille, 1995; Wille, 1992). 

Thus, we center the information about the concept 
base 

. .  around t �1e general ontological structuring 
(entItles-properties-relations) of the reality under 
study. 'The scientific hypotheses about spec ific nature 
of conc rete entities and their properties and relations 
have elaborated this structuring. However, even now 
we cannot be sure about accepted hypotheses on what 
are entit ies, their properties and relations. These hy­
potheses have been changing permanently, at least in 
fundamental physics and biology, However, the onto­
logical structuring has remained without ch'lnges. 
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2.3. The Representing Part ala Concept 

App.1rently elements from the concept base do not 
themselves be,lr their names, descriptions, statements 
about them, etc . Such structures are human creations . 
Thus, any realistic concept model should uke into 
account this fund,ll1lenral Lc t. \,\fithotlt the loss of 
generality we may speak of on ly about the linguistic 
form of exis �ence of these structures. I�Iere bnguage is 
understood 111 a very bro�ld sense, The second triplet 
char,1Ct�ris �ic of a concept -- its representing part -­
de,lls with 111stances of this linguistic form. 

Let us assume that we use some bnguage I. with 
the alphabet A,  the vocabubry V, the set P of word 
combinations, the set E of expressions (sentences) �ll1d 
the set T of texts. The bnguage I. may include subbn­
guages (sign, pictorial, natural, artificial, common 
scientific, nuthematic11, etc .). The b,lSis L >:. of set sC;ll� 
S(L") of language L is {II, V, 1', E, T}. The set scale 
��L >:) contains everything expressible in the language 

Definition 3. Tbe representing pCllT R,,(C) c;; S(L") 
of the concept C is a set of linguistic units and struc­
tt�res by which the base BAC) of a conc ept C is de­
picted (mapped, represented) under cond itions [( in 
some knowledge system. 

For example, the representing p.1rt of the physical 
concept ELECTRON conuins the followino cle-b 
ments: symbol e (the element of A); word "elect ron" 
(the e.lement of V); "a materi.11 carrier of element,lry 
electnc charge" (the element of P); "electron is ;l COll­
stituent of atoms", "electrons interact by means of 
electromagnetic force", "electron has a rest mass of 9 . 1  
X 1O-�� gram" (t he elements o f  E) ;  "the electron is .1 
fermion, a type of particle named after the Fermi­
Dirac statist ics that describes its behavior. It h,lS .1 
�lalf�in�egral spin -- spin constitutes the pro pert y of 
mtnnslc .1l1gular momentum in quantum-mechanicll 
terms" (the clement of 7) (Elect ron, 1990, p.435). 

The representing part of pre-sc ientific concept 
ATOM contains an image of small, indivisible pieces 
of matter. The representing part of its scientific coun­
terpart includes quantum-mechanical wave functions 
various

. 
theoretical models of atoms, schcl11<ltic pi�'� 

tures ot electron orbitals, etc. 
�ompOI

.
lents of the concept-representing part di[­

f
,
er 111 thelr representative and expressive capacity. 

Some of them only denote the base as ,1 whole, its se­
lected subsets, and its individual elements. Other 
components name properties and relations [rom the 
base. The third g roup of components g ives more or 
less complete and/or exact description of clements 
from the base or even their properties and relat ions. 
The fourth g roup models these structures . 

There ,1re many non-trivial l inks between elements 
from the representing pan of scientific concepts . 
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M oreover, these elements intimately connect to em­
pirical and theoretical knowledge systems and classifi­
cations available in the corresponding science. In this 
sense the representing part of scientific concepts is 
knowledge dependent. 

According to Dahlberg '  model "a verifIable state­
ment is the component of a concept which states an 
attribute of its item of reference" (Dahlberg ,  1978 ,  
p.144). Such a component is a specific element of  the 
set t: that conveys verifiable knowledge about some 
property of elements or their combinations from the 
concept ground set . 

2.4. ]7,e Li1lkage of ({ C01lcept 

I-Iuman activity associates the clements from the 
base with the appropriate components from the rep� 
resenting part. I n  this sense such associ.lt ions are re­
sults of human actions. As such, these are dependent 
on developmental levels of civ ilization, culture, lan­
gU'1gc, science, person's knowledge, purposes and 
mental capacities. These are condit ional and ephem­
eral, but necessary for building (forming) concepts. 
Thus, we need more careful characterization of links 
between structures from the concept base and struc­
tures from the concept representing part. 

Let we point out only some .1spects of links under 
consideration . 

There are many ways of their establishing: by cus­
tom, by t raining, by language acquisition, by conven� 
tion, by analogy, by procedure, etc. Prom the point 
of view of concept functions, the usage of three letters 
" nun" for denoting MAN is accidental. Ukrainians 
use the set of six letters ("epaeia") while Germans use 
another set of six letters ("Mensch"). Also, there are 
universal scientific procedures for finding values of 
such a property of macroscopic bodies as velocity for 
any given material body .  The .lCcuracy .md exactness 
of these procedures may change eventually. 

The almost commonly accepted approach treats 
the links between components from the concept rep­
resent ing part and elements from the concept base .1S 
simple naming relat ions. The former components 
play the role of names and the latter elements play 
the role of entities named by the appropriate fortner 
components, However, all these links are not reduci­
ble to naming relations that assign the names to the 
entities. For example, if the concept representing part 
contains mathematical model of a property from the 
base, then this model not only names the property 
but also usually g ives the knowledge about the values 
of this property. 

\X1ithout going into details, one may separate vari­
ous kinds of links between the components from the 
representing part and the elements from the base. 
Among these are reference links (naming, denoting, 
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describing, v isualizing, imaging), truth links, and 
modeling links. 

Thus, the knowledge on links in question is a very 
important part of any reasonable concept model. 

Dc/inition 4. The l inkage LinAc) of a concept C is 
the system of links between the base BK(C) and the 
represent ing part RK(C). 

Por any concept this linkage is the outcome of 
very complex (sensual, perceptual, mental, scientific) 
aClivily, 

Par ex,unple, sensual perception h�1S partially con­
tributed to the linkage of the common concept 
ANIMAL Par the synonymous scient ific concept 
the construct ion of such a l inkage is realized in the 
frame\vork of the available scientific knowledge, ob­
servat ions and measurements, 

Physicists st.lte that electrons are unobservable en­
tities. If it is true, then for different versions of scien­
tific concept ELECTRON its linkage  cannot be es­
tablished by direct observation, We construct this 
linkage by measurement and application of appropri­
ate knowledge systems (theory of measurement, elec­
tron theory, quantum mechanics). This means tlul 
some links from the linkage of the concept ELEC­
TRON are re.1lized through processes of abstraction, 
idealization, modeling, cllculation, an approximation 
and so forth. 

For many scientific concepts there is a possibility 
of controlling the linkage between their bases and 
representing parts. In particul-af, the measurement 
and calculation procedures permit scientists to attach 
quite specific linguistic and mathematical (numeric, 
vector and others) values to definite properties and re­
lations from the base of a concept. The concept link­
age is changing with the changes in scientific equip­
ment, methods of its use and available scientific theo­
nes. 

2.5. The Triplet Model afa Concept 

Thus, the reliable concept model should consider 
all three kinds of knowledge about concepts, Without 
any of these we have only incomplete concept model­
ing . Certainly, there .lre many successful applications 
of various incomplete concept models. However, the 
complete concept models give more profound and 
deep insight into concepts. 

From stated above one may obtain 
Definition 5. Under conditions K the t riplet model 

'l�(C) of the concept C is the triple (BK(C)' LinK(C) ' 

RK(C))' where BK(C) is the base of C, RK(C) is the 
representing part of C, and LinK(C) is the linkage be­
tween BK(C) and RK(C)' 

I nformally, we m·a.y S.1Y that the knowledge associ­
ated with a concept is distributed across the three 
components of this triple. 
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We would like to stress the relative nature of these 
and other definitions connected with concepts. The 
specific treatment of a concept depends not only on 
concept itself, but also on one's approach to it. 

3. The Triplet Classifications of Concepts 
Let LIS consider briefly the idc.:t of triplet classifica­

tions of concepts. 
The triplet model describes a concept by three 

components: the base, the representing part and the 
linkage between them. Moreover, each component 
has many "structural" properties, that is, under the 
triplet modeling it may include many different struc­
tures. The set scale provides a general description of 
these structures. 

We separate some S.conccptual class if concepts 
possess the structure S. In other words, if the concept 
C has a triplet structure S, then we may count this 
concept C as a member of the S-conceptual class. The 
concept C may belong to many conceptual classes. In 
this paper we do not consider the problem of the re­
lationships between conceptual classes. 
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\Y/e may also separate in the S-conceptual class its 
subclasses in dependence on available characteristics 
of S. Examples of these characteristics are ascribed on­
tological status of S, set-theoretical composition of S, 
and language of description of S. For any structure S 
these characteristics are treated as different "values" oi 
S. 

The tables below contain three columns. The first 
column gives the short and symbolic description of 
the structure S. The second column gives the possible 
"values" of S. The third one gives the names of ap­
propriate conceptual classes. 

The classes and subclasses of concepts obtained are 
depicted in the tables 1-8. The sequence of dots sym­
bolizes the possibility of an extension of the type of 
classes mentioned above dots. 

3 . 1. Tbe Ground Classifications 
Informally, the ground set G of a concept is a set 

of entities subsumed under it. Evident characteristics 
of G are its cardinality, relation to U, ontological 
status, domain of existence, �1l1d set-theoretical COI11-
position. This gives classifications listed in the Table 1 .  

Criterion of classification Value of criterion Concepts cbsses and 

subclasses 
Cardinality of G 7/Je ground set contdins 

no elements C-empty 

one element C·sinoular 

set of clements C·general 

finite set G-finitc 

infinite set G-infinite 

countable set C'COUIll,lblc 

uncountable set C-uncollntable 
Relation between G and U 'fJJe grollnd set is: 

equal to U V-1I11ivers,ll 

a subset of U V-nOlI-universal 

a superset of V U-sllper-ttni vers,ll 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .. . . . . . . . . . . . .  
OntologiCtd st<ltll5 of elements Fom 
G 

nJe type of elements 

Thing (object) G.object 

Event G·eventual 

Situation G-situational 

Process C.processlial 

Action C-actional 

Intcntions C-intentional 

. . . . . . .. . . . . . .  . . .  . . . . . . . . . .... ..... . . . . . . . .. .  . . .. . . .  
Domain of existence olG The type of domain 

Physical rcality C-real 

Psychics C-menul 

Communication G-communicative 
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SeuheoretiCCII composition olC 

Table 1 .  Thl' ground cbssificniollS of concepts 

'/'lJC gmlflu/ sct COlltdill.' 

only illdividu�ll elements 
only SUbSt'lS of individual 
elements 

G·illdividll�ll 
G·colleClivc 

3.2. The Base C/{/S5i/icdtiOIlS 
Let we remind that the base of �1 concrete concept 

IS some subset of the universe of discourse U. Infor-
111<1l1y> the base COI1Llins besides entities subsumed 
under a concept their properties ,wd relations of v.u·i­
ous orders. 

WI e may take SLlch structural properties of the b,lsc 
�lS its ontological structuring; kinds of sel-thcorcrical 
descriptions of structures from 8; the way by which 
the base is given to a person, etc. This generates the 
following (incomplete) list of concept cbsses (Table 

Criterion of classification 

'rl./(, OJl{ologiCtd strtlctlfring o/B 

Set·t!Jeoretical kind 0/ a structllre 

Str/rom B 

nJe 'wClY by which « strlfctUYe Str 
/'·0111 B is gi·ven to (/ perSOJl 

2). 

Value of criterion 

TIJe base cOII/rlillS 

propenie., {i'G; E eJ) 
of individ1101l clements ,>; 
from C 

propenies {i'(e" <;; eJ} 
of subsets G ': of C 

relations {R} between 
individual clemerlts g 

from C 

rdatiom between 
subsets C ':' of G 

SLlndard set 
Ivlultiset 
Fuzz), set 

Perception 

Experiellce 

Experiment 

Abstraction 
Idc,llization 

T,lble 2. The ontolo?,icli ,111d perceptll<11 b,lSC cbssific<ltions of concepts 

Concepts classes ;lnd sub­
(bsses 

B{P(>; E G)}·�ltlriblltive 

B{ (G ,:- � G) }-�lttributive 

c {R (G') } ·reLnioll;11 

BStr-slurp 

BStr-multiset 
BSfr-fuzzy 

BStr·percepttul 
BStr-elllpirical 
BSt)" experimelltal 
BSlr-�lbstracted 
BStr·ide'llized 
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\\le may .1Iso take as criteria of base cbssifications 
some variative and causal characteristics of structures 

from B, This gives the classifications listed in the Ta­
ble 3 .  

Criterion of classification Vallie of criterion Concepts classes and sub-

cbsscs 

Ch{III,f!,e o/{/ stmctllre Str (rom B 

No-variation of Sfr 85ft-stable 

Variation of Str BStJ'ovarial!vc 

Parameter 0/ variation 0/ (I strlK-

lure 5t1' From B 

Time variable 85tt·temporal 

Space variable BSlr-sp�ltial 

Cause y,lri,lblc 85tt-causal 

Type a/calise o/-VClrialioll 0/5 strllC-

lllre Strfrom B 

RandoIlllless BStr-Lllldo111 

Probability BStr-probabilistic 
Statistics BStr-statistical 

Dcternlin,nion BS tr·d et e rn linis t i ( 
. . .... .. . .. . . . . . . . . . . . .  . . ... 

Lo('a/iztttioll 0/ calise o/a -variation 

ora strllctllre Str Fom B 

Inside Str BSlr·intcrn<l1 

OUTside Str BStr·extel'll<l1 

Card tW11 i ty o/ tl set 0/ ctlllses 0/ (/ Tbe set contaills 

v((ria lion of a stmctlln: St]" ;;'om B 

One (ause BStr·1ll0nOClllsal 

JvLmy cHises BStr'1l11ilticnlsal 

. . ... . . . . .  . . . . . . . . . ... . . . . . . .... .  ..................... 

T<1bie J. The vari;nive and causal base classifications of concepts 

33. 11)e Represelltillg ClasszFemialls 
\Y'/c construct the representing classificuion just as 

the base cbssific.ltion. Let L bc some language. The 
classes are given in respect [0 L. 

The Table 4 contains- some concept cbsses intro­
duced by me.1l1S of charactcristics of cardinality of R, 
its relation 1 0  L, and type of  L 

Criterion of classification Value of criterion Concepts classes and sub-

classes 

Can!ina!it)' of R Tbe representing part COli ttl ills 

no elements from L RL·nO-ll<111led 
OIle clement fwm L RL· sillo-ie-llOlmed 

set of elements frolll L RL .. multi-Ilamed 

finite set RL- fillite-Ilallled 

infinite set RL· infinite-named 

countable set R L· collnrable-
Il;lllled 

ullcountable set RL· Ullcoulltable-
Il,uned 
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Relation between R and L 

L includes ;111 needed for RL. expressible 
R clements 

L includes some needed RL- partially expressible 
for R elements 

L docs llot include RI.- non-expressible 
needed [0'" R deIHellts 

R is a fuzzy subset of L R L-fuzzy-expressible 

_ .. _ .. . . . . ..... .  . . ... ........ . . . . . . . . . . . . . . . . .  . .. .. . . . . .  

Table 4.  The set theoretical and relational representing classificatiollS 

The T,lble 5 includes some language characteristics of a structure from R and concept classes introduced by mews 
of them. 

Criterion of cbssification Vallie of criterion Conccpts classes and sub-

classes 

T)1JC o/I{lJ1guage L IIsed for expres-
sion ofstrllcwre Sfr /rom R 

'/1JC sphere orusrlgc Us of L 

Common life R I.UsSlI--n;nural 

Science R L UsStr-scientific 

Units o/alphallet A 

Pictogra111s RLA Str-pictogramic 

Si!:-',llS RLASll'·si�ll 

Thc Jo!illd 0/ sentellce collstrlfctioll 
mIl's C 

Inform;)l R L CStI" inform.II 

Formal RLCSty-form,11 

'!1Je sell/antics Sem orsentences 

Assertions RLSe" 1Str·assertoric 

Ivlodcls RLScIIIStr" llodcl 

Problems R LSell/Slr·problem 

Qperations R LScm Str·ope rat iOllal 

Procedures R L5cIJI Sir· proceduLll 

Alooritluns R LScIIIStr-;IIU"orititm ic 

. . .. . .. . . .. . . . .. . . .  . . .. . .. . . .. . ... .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The Jo!ind o/scntellce tfans/onJltItioll 
mIl's T 

Informal ized RLTStr-infonllalized 

I.'ormalized R L 'f;S'tr·fonnalized 

StrtfCfllJ"e of lexica/ lfnit Un of L The Ifnit btlS slYllctlfrc 0/ 

Scalar RLUIl- scalar 

Vector RUin- vector 

Spinor RLUn· spinal' 
Matrix RLUn· matrix 

Metric RL Un·metrical 

Topology RLUn-topolaoical 

Fr;lctal RLUn-fract;ll 

. . . . . . . . . . . . . . ...... . .. 
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Kind a/a seuheoretic(/I dem·;ptian The theol)' 0/ 

0/"(1 stl"llClffl"e Sfr /i·om R 
Sr;mdant sets 
ivlttltisers 

Fu7.7.)' sets 

'{'.lble 5. The language representing cbssificnions 
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RSlr.silarp 

RStr-nHl\lisel 

RStJ· fuzz), 
.. ..... 

The Table G COI1Llins some concept classifications introduced by means of characteristics of luturc of ;1 definite 
structure (rom R, its (arm of fixation, etc. 

Criterion of c1assifit:ation Vallie or (riterion Concepts dasscs and sub· 
cbsscs 

/(ind o/"a sfmctll)"e Sfr ji-O!Jl R 
lVlental imaoes (pictures) RSlr-ima)',erial (pictorial) 
Impression R St)"· ill�.�·essiollal 

Lexical lillits of L RC:;lr-iexirai 

Letters RLStr-s),mbolic 

\,\/ords R LS!)"-lexiro�r;lphic 

Simple "\vords RLStr·silllple-
lexicographical 

Complex words RLStr-complex-
lexicographical 

\V ord combinations RLStr-pllr;lsal 

Sentences R I.Str-sentential 

Texts Rf-Str· texruai 

Iln·e.'.' to a slructllre Strji·OIJ1 R 
l-o/lomental")' RStr·momellt;lry 
Time interval R.';lr-tclllpOr,\1 

.. . . . . .. . . . . . .  

Psychic form a/fiX(llion O/Sirtfctffn: 

Sir /i-olll R 
Consciouslless RStr-collsciotls 

U ncollsciotlsness RSll"-lIllcomcious 

Slom::;e o/{/ struclilre StrFolII R 
\'\' orkino memory RSfI··shon-lerm 

LOllo-tenu nH'lllory RStr-Jong-term 
. . . . .. . . .  .. .. . . . .. .. . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  

Nallfre 0/ clJange 0/ a stmctffre Sty 
li·oll/ R 

No regllbrities RSlr·irrc<'tll<lr 

P�nter-obe)'ed RStr·re<'lIbr 

f(ind of processing a slmctffrc Str 
fmm R  

Ordinary tllinkin?, RStr·infon1ul 
Formal thillkill)', RStr-form<ll 
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IvI�lthClll�ltical thinking 

Computer processing R Sf r-compll tatiollal 

Table 6. The rebtive to structure Slr representing cbssifications of concepts 

The T,lblc 7 includes some concept cbssificltiolls introduced through clur,lcterisrics of knowledge system to 
\vhich .1 definite structure from R belongs. 

Criteriull of classification Valuc of criterion Conccpts cbsses and sub· 
cbsses 

'f)IJJI! o/ Imowledgr: s),stelll 1.IJ/Jich " 
stmctlfl'C Slrji-olll R hc/olI.'!,s to 

COl11111011 kllowledge RSII'-COIlIIllOIl 

Celleral knowledge RSfr-gl'neLt! 
system 

Special knowledge RSfl"-Speci�ll 
systcm 

Science RSlr·sciclltific 

iVlathelll;nics R Sl i··n1;)tlleI11;)t iell 

Logic RStr·logied 

Physics RSl"'pllysicl1 

SOCi;ll science RStr-social 

Psychology R Str·ps),cllol ogi ell 

. . . . . . . . ... .. . . ... ..... .. 
Theology l< Su·r heologiel1 

Philosophy RStr-philosophic 

. . . . . . . . . . . . . . . . . . . . . . . . .  

'f)'pe % J"gtllliztltioJ1 o/ Imow/et/ge 

s),stem 'which d strlfctlfre Str/)"()/J! R 
/)('/vilg .. ' to 

Theory RStr·theoretiell 

f<onn,1l system RStr·formal 

formalized system RSlr·fonllalizl'd 

. . . .. . .. . . . . .  . . . . . . . . . .... .... . . . . .. 

Table 7. The knowledge dependelll repl'esenling classifications of concepts 

3.4. The Linkage C/assljlcatiollS 

\Ve n1<ly <1150 construct concept cbssificnions connected with different cluracteristics of the concept l inka?,l'. 

CritCJ'ioll of cbssifiC:1tioll V:1I11e of criterion Concept.s classes and slIb-
cbsses 

Modality olfl structllre Strji-oJ/l Lill 

Necessity LinStr·neces'iary 
Porentdity Li)/ Str'porellr [;11 
IlIlelltioll�llit y Lilt Str·ill t elllion�tl 

COlltLngenCY Li lISt r,colltillgent 

... 
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PIf1jJOsefirlness 0/ 

I FUIII Lin 

" structure Stl" 
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There is a purpose Li IlStrpurposcful 

There is liD purpose Li IlSt/" nOn-pl\l'P?sef til 

. . . ... . . . . . . . . . . . . .......... " ...... ... . . . ...... 
\I?;q o/{'QJ1sl1'lfctillg o/{/ structm'c S 

FOJII Lin 

By soci�lliz;'rion Li IISI )"·sori;li izcd 

By gence\l edu(;uioll LinStr-gellc rall)' 

l't!uc;\tioll;\! 

By special eduGnioll l.iIlSu'·specially 

educltioll;\! 

. . . . . . . . . . .. . . . . . . . . . . . . . . . . .  ... . . ..... . . . .  . . . . . . . . . . ... . . 
Detcrlllhwtioll 0/ (( strlfClf/rc Sir 

/i'om Un 

Character of the opcrtltion by 'Which 

(/ sl)"lfclI/re Str /;-0111 Lill is realized 

U ncollditiollaliry 

COllditioll;llity 

. . . . . . . . . . . . . . . .. . . .. . .  . 

Without control 

Under control 

COllyention 

/,iJ1Stl"'nl1co1l(lilioll;li 

LiIISl,.-comlitiollal 

..... ..... ,., .... . ... .  

Lil/Str-lUlColl trolle({ 

Lil/Str-cont rolled 

LinStr-cOllVcll tiollal 

Ostensive indication LinStr-ostellSlve 

Operation 

tvleasurClllent 

COlllplltation 

. ... . .. ... . . . .. . .. 
!-iIl/CliOIl O/{/ stmctll1'(' Sly/1"oJII Lill 

Referring 

Ivlodeling 
'l'ruth-bc:lring 

.. . . . . . . . . . .. 

Table S,  The linkage classifications of concepts 

Certainly, some names of concept classes appear to 
be very unusual. However, the triplet classifications 
open the way to tf<1l1sform such names in the terms 
of the future concept theory. 

The reader may try to subsume concepts (known 
to him) inLO classes of triplet classifications. Some 
subsumptions arc rather obvious. Others �,re in " need 
of special investigation and substantial knowledge. 
Undoubtedly, he or she wil l  find how deep and pro­
found is his or her knowledge associated -with some 
concepts. 

One .1dvantage of the triplet classification of con� 
ccpts is connected with incorpof<1ting in a single 

. . .. . . . 

UI1Str-operatlollal 

Lin SI Y-me,ISU r,lb Ie 

Li " StY-COllI putat ional 

.... . . .......... . . . . . .  

Lil/Sfr-rcfe rrill" 

LinStr-modelil1g 

LiJISlr-,ltieqU;Jtc 

framework not only well-known conceptll,11 cbsses, 
but ,1lso n1<1ny "new conceptual classes" .  

4.  Further Developments 

\Y,1c may also introduce concept cbssificltions with 
two or three criteri�l. They ,Ire the L'ombined ch,lr,lc­
teristics of the base and the representing part; the [).lSI..' 
and the linkage; the representing part and linLlge; the 
base, the representing part and the link.lge. 

This paper has realized several so-called ,,1T101udic'' 
classifications that are based on interI1<11 structures of 
concepts as single 1T1OIUds. I Iowever, so-called 
"relational" classificllions are most often used. An ex­
ample is the ciassific.llion based on the rcbrion or 
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subordination bel ween concepts. The triplet model­
ing of concepts permits one substantially to expand 
such classifications. 

The triplet classifications of concepts have been 
lIsed in comparing the degrees of maturity of different 
concepts, in the study of types and trends of concept 
developments, and in the 'analysis of knowledge or­
ganiz;llion at the level of concepts. 

Note 

':. The author recommends thal the reader analyse any 
p,lrticuiar cOllcept using the fr,lIne';vork presented 
in this paper. He would be very grateful for n:cci­
ving information on counter-examples to the pro­
posed triplet model. 
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