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In article the problems of constructing the mathematical model of a subject domain are considered.

Evolution of the information systems can be considered from the position of their influence on the

organization: embedding of information system in a working business � form or change of it. The

share of expenses for reception and processing of information in economy and public charges

continuously grows. However many theoretical aspects connected with modeling the processes of

automation are unexplored. The variant of modeling the subject domain from the positions of the

methods which are taking into account the illegibility or uncertainty of descriptions of model of

researched object is offered.

We live in the time of transition to informa�

tion epoch, introduction of effective methods

of management, difficult and quickly proceed�

ing processes, changes of management meth�

ods not only in technological processes, but

also in methods of managing the economic and

social activity that became probable due to rough

development of information technologies. As a

result of universal information many functions

of management are difficultly transferred under

the control � organized the information systems

using biological and computer technologies of

processing information. Processing of informa�

tion in similar systems became an independent

scientific and technical direction. For the given

systems the presence of technological sites with

automatic, automated and intellectual manage�

ment is typical.

Translation of the conditions of a practical

task to the language of mathematical models

was always difficult and frequently resulted in

the loss of difficultly � formalized qualitative

information. Many modern tasks of management

simply may not be solved by classical methods

because of a very big complexity of mathemati�

cal models. Computerization promotes the ex�

pansion of subject opportunities, sometimes

qualitatively changing the contents of its activ�

ity. And this activity should be precisely deter�

mined and fixed for the subject like the auto�

mated system. The model covering information

system may be submitted as Meta base which

contains the information by each kind of ac�

count object. On the other hand, the informa�

tion system may be submitted as the functional

system � i.e. as set of functions. Thus, the pur�

poses and restrictions may be given as fuzzy

sets. The interrelation between them may be

determined by the relation on the Cartesian prod�

uct1. The fuzzy decision may be examined as

some “instruction” which is an investigation of

the discrepancy of objects formulation in view

and restrictions, i.e. influence of the fuzzy pur�

pose and fuzzy restriction on a choice of alter�

natives is characterized by their crossing which

forms the fuzzy set of decisions.

Business is treated as the process exam�

ined as the functional model of real processes.

It is the process examined as a set of consis�

tently carried out chains of operations. It may

be treated as the set of cooperating subsystems,

i.e. as a discrete dynamic system changeable in

space and time. The modeling of information

system has the common philosophical basis. The

philosophical concept most essential to model�

ing is the subject domain which may be deter�

mined as a mentally limited area of reality or

the area of an ideal representations subject to

modeling, consisting of objects taking place in

the certain relations among themselves and hav�

ing different properties. Thus property is un�

derstood as a prominent feature of an object

for which estimation of the certain measure � a

parameter of property which is characterized

by the set of values is established. Thus, prop�

erty of object is a reality, and a parameter is a

subjective measure of this reality. The conven�

tional formal definition of the concept of a sub�
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ject domain is absent at the moment. Definition

of a subject domain as a part of the real world

or set of classes of real objects subject to mod�

eling, assumes modeling reflection with the pur�

pose of studying under the certain corner of

sight. This point of view itself enters into the

concept of a subject domain. Therefore it is

accepted to count the majority of researchers

that the concept of a subject domain may not

be formalized as initial concept. The model of a

subject domain is our knowledge of a subject

domain. At research of a subject domain the

significant amount of information which has sub�

jective character may be received. Its represen�

tation in natural language contains the illegibil�

ity or uncertainty which has no analogues in the

language of traditional mathematics. It is nec�

essary to take into account the following meth�

odological aspect, by consideration of a sub�

ject domain as parts of the validity � ontology,

and by consideration of a subject domain as

knowledge about this validity � gnosiological.

And as a result we have two various classes of

models and a task of the search of conformity

of the given models of the validity � model of

the validity and model of knowledge about this

validity.

The basic problem consists of not formal�

ized process of modeling of a subject domain

that makes impossible the application of the

mathematical methods of the analysis of the

properties of models of a subject domain, such

as functional completeness and integrity. This

puts a question on consideration of a task of

modeling of a subject domain from positions of

the methods which are taking into account il�

legibility or uncertainty of descriptions of model

of researched object. To speak about a subject

domain it is meaningful, if it has the certain

semantic localization, for example in space and

time or functional. Then construction of seman�

tic model is reduced to formalization of logic

relations. There are various methods of accep�

tance of the decisions, representing various or�

dering of examined decisions based on the same

expert estimations. One of the basic complexi�

ties of the model development of subject do�

main is, that the number of probable variants of

formalization of a subject domain is indefinite.

The model adequately should display any sub�

set (the variant of the formalization of subject

domain), and process of modeling may have

any idea, allowing to determine the value of any

object of a subject domain by the implementa�

tion of any certain sequence of actions. One of

such ideas � the method of syntactically�guided

translation based on works of Noel Chomsky.

According to Chomsky2 semantic analysis con�

sists of two steps � recognition of structure

and construction of target actions on the basis

of this structure. Thus, the mathematical ap�

proach allows to be limited to the set of chains

which can be determined in some exact image.

For the construction3 it is necessary to have

the algorithm which on the given grammar makes

a conclusion produced by this grammar. Allo�

cating objects in a subject domain, we receive,

that each object is determined by final set of

attributes, each attribute has the set of allow�

able values, and we have attributive broadcast

grammar according to which the rules of at�

tributes calculation are determined and the al�

gorithm of an attributive tree of a conclusion

may be constructed. D. Knut formalized similar

ideas, having entered the concept of “attribu�

tive translation”4. Rules of grammar determine

connections of these attributes, and calculation

of values is determined by a tree of conclusion.

All this allows to determine the semantics of

language so that the value of any attribute, in

any unit of a tree of a conclusion might depend

on all tree arbitrarily, that any function which is

determined on a tree of a conclusion from here

follows, may be submitted as an attribute of

any certain unit Instead of graphs for the repre�

sentation of the structure of a subject domain

it is possible to use the language of theory sets

and lattices of their splittings. Each train of a

database is the description of a condition of

some elementary object. The subset of all trains

similar to the given train concerning a chosen

measure of similarity, is the representation of

elementary object.

As a rule, the new object is compared to

the already known objects, and its information

model is formed as the set of comparison of

information models with the known objects. Thus

the model of a new subject domain for the given

object will be under the construction on the

basis of a subject domain of that object which

became known to the first. As a result of knowl�

edge of a subject domain including the given

object, will be structured as the set of proper�

ties of the first allocated object and a sequence
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of changes of subject domains of the subse�

quent objects. Let W be a researched subject

domain of objects 1={ ,..., }nW w w . Frequently

there are fuzzy concepts, but any information

which has been written down in any formalized

kind and submitted in memory of the computer

is precise. Therefore the illegibility of knowl�

edge or relations may be determined by the

semantics of the information. The properties

not included in allocated subject domains can

be considered as a separate subject domain

with special properties � an environment. Thus,

any subject domain may be considered allocated

since it cooperates with an environment. It

agrees above told 1 ( )
W

i i iw F w+ =  where ( )
W
i iF w

is not a function in the usual sense, and deter�

mines the only probable conditions of a subject

domain of one object on the basis of the differ�

ence from another. In this case the question is

about the possible fuzzy connections between

metaobjects.

The model of a subject domain is deter�

mined by the means of representation function

and family of modeling functions. Let S be model

of a subject domain of objects :
M

F W S→ .

The model (may be put to each object of a

subject domain in conformity on the basis of

function of modeling M
F ) ( )

M
i i ir F w= . Thus to

each object iw W∈  corresponds ir S∈ . Thus

there should be a function ( )
R

i iF r  which un�

equivocally determines 1ir +  on r
i
, i.e.

1 ( )
R

i i ir F r+ = . It is obvious, that 1ir +  may be

determined on a chain 1 ( )
W

i i iw F w+ =  and

1 1 1( )
M

i i ir F w+ + += . After the made substitution we

have 1 1( ( ))
M W

i i i ir F F w+ += . On the other hand there

is, at least, one more chain ( )
M

i i ir F w=  and

1 ( )
R

i i ir F r+ =  according to which, after the car�

ried out substitutions it is received

1 ( ( ))
R M

i i i ir F F w+ = . Comparing the received re�

sults, we may draw a conclusion, that irrespec�

tive of, whether operation in a subject domain

is executed all over again, and then the display

to a model of a subject domain is made, or

display to model all over again is made, and

then in model of a subject domain the appropri�

ate operation is executed, the result will be iden�

tical. Hence, for each fixed value i  homomor�

phism  and R
iF  is received. The table of the

variables used for the description of objects of

a subject domain usually exists in an implicit

kind as the conventional set of characteristics

of objects of a subject domain. It does not

meet any concrete object from a subject do�

main, but only to all subject domains as a whole.

The stage of constructing the semantic model

of a subject domain can be determined as the

formalization of the logic relations fixed in the

description. It is possible to imagine the de�

scription of a subject domain on the basis of

the table of variables as an n�dimensional cube.

There are not all objects which may be described

with the help of a set of the variables chosen

for the description of objects of a subject do�

main. Thus, it is possible to describe the re�

strictions imposed on these objects. All this

may be submitted by the system of equations �

formalization of model of a subject domain

where the crossing sets of semantic properties

take place, subject domains of objects, in con�

nection with prospective distributed.

The model of a subject domain S may be

submitted as the metabase which contains the

information on each element of the structure.

On the other hand the subject domain W may

also be submitted as a set. We shall enter a

designation: P � set of properties determined

by connections between the elements of the above

mentioned sets. Then the interrelation between

them may be determined by the relation on the

Cartesian product ( ){ , , :i i iP S W p r w× × =

}: , , , 1,...,i i ip P r S w W i n∈ ∈ ∈ = . An accessory

of an element  where

, , , 1,...,i i ip P r S w W i n∈ ∈ ∈ =  to the given rela�

tion it is interpreted as follows: “the object of

model of a subject domain r
i
 contains the infor�

mation on property p
i
 of object of a subject

domain w
i
”.

Information search of the model of a sub�

ject domain r
i
 appropriate to a concrete ele�
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ment in object of a subject domain w
i
. It is

reduced to definition of the relation R S W⊆ × .

Thus, it is possible to talk about any pair

( , ) :i i ir w R r S∈ ∈

,  , 1,...,iw W i n∈ = , that w
i
 is

relevant r
i
 and the solution of a task of the  rel�

evance of the elements of sets S and W, is

reduced to the definition of the relation

R S W⊆ × . Thus for anyone 

ir S∈

, iw W∈ ,

jr S∈ , jw W∈ , , 1,...,i j n=  truly, that if

i jw w⊆

 and i jr r⊆  that is, all elements of ob�

ject of model of a subject domain ir  contain in

object of model of a subject domain jr  and all

elements of object of a subject domain iw  con�

tain in object of a subject domain jw  and

( , )i ir w R∈  it is carried out ( , )j jr w R∈ . Except

for an extreme case when the relation R is the

Cartesian product S W× , the relation includes

not all probable trains from the Cartesian prod�

uct. It means, that for each relation there is a

criterion, allowing to determine, what trains are

included into the relation and what are not

present. Thus, each relation can put in confor�

mity some logic expression Р (a predicate of

the relation R) dependent on the certain number

of parameters and determining, whether the train

( , )j jr w

 will belong to the relation R (the acces�

sory of a train to the relation is equivalent to

the validity of a predicate)

{ } { }( , ) , ,j jr w R P S W R∈ ⇔ = .

Processing and representation of the infor�

mation, with reference to stages of the exam�

ined process for quantity indicators of attributes,

may be made by application of a direct method

for one expert of construction of function of an

accessory of the fuzzy set, for example offered

Charles E. Osgood  method of semantic differen�

tials on the basis of set of estimations on scales5.

Taking into account construction of a model as

objects, each independent business � process may

be examined as the detached part of information

system6. Taking into account, that the system is

shared into the information objects incorporated

by semantic rules of interaction, it is possible to

declare relative completeness of set of taken into

account relations between elements of system

which determine its behavior and are a subject of

the analysis of functional reliability. Thus, rela�

tions between cooperating business � processes

may be classified on the basis of mathematical

rules precisely and fuzzily logic. The concept of

construction of such system reflects actually mod�

ern strategy so�called CALS technologies and may

be considered as the tool of increase of efficiency

and quality since fully complies with spirit and

principles of the international standards of series

ISO�9000.

1 Beniaminov E. Algebraic methods in the theory

of databases and representation of knowledge //

The scientific world. М., 2003.
2 Chomsky N. Language and a problem of knowl�

edge // The Bulletin of the Moscow State Univer�

sity: col. proceedings. M., 1996. Rel. 6.
3 Zaboleeva�Zotova A.V., Kamaev V.A. The

lingware of the automated systems // The higher

School. M., 2008.
4 Knut D. Art of programming for the COM�

PUTER. Vol. 1 // The World. M., 1976.
5 Borisov A.N., Krumberg O.A., Fedorov I.P.

Acceptance of decisions on the basis of fuzzy mod�

els // Zinatne. Riga, Latvia, 1990.
6 КulikovG.G., Antonov V.V. A method of for�

mation of structure of storehouse of the data for

the automated registration system on the basis of

the process analysis of a subject domain // Bulletin

UGATU: the collection of proceedings. Ufa, 2006.

Vol. 8. № 1 (17).

Received for publication on 05.04.2010


