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ABSTRACT

Context. The problem of approximating the values of continuous functions of two variables based on known information about
them on stripes, the boundaries of which are parallel to the coordinate axes, is considered. The object of the study is the process of
approximating the values of functions based on incomplete information about them, which is given on the system of stripes.

Obijective. The goal of the work is the review of information operators of Lagrangian interstripation and features of the construc-
tion of information approximation operators for some cases of the mutual arrangement of stripes in some region, which allow to sig-
nificantly simplify the calculation of approximate values of the function in unknown subregions of the region.

Method. Methods for approximating the values of continuous functions of two variables with incomplete information about them
on some limited area are proposed. Information about the function is known only on a system of stripes limited by straight lines par-
allel to the coordinate axes. A method for approximating the values of continuous functions of two variables, information about
which is known on two stripes, as a result of union of which only some rectangular subregion remains unknown in the region, is pro-
posed. A method for approximating the values of continuous functions of two variables, information about which is known on three
stripes, as a result of union of which only some rectangular subregion remains unknown in the region, is proposed. A method for
approximating the values of continuous functions of two variables, information about which is known on four stripes, as a result of
union of which only some rectangular subregion remains unknown in the region, is proposed. A method for approximating the values
of continuous functions of two variables, the information about which is known on two stripes, as a result of union of which four
rectangular subregions remain unknown in the region, is proposed. For all the considered cases, approximation operators are given
that allow calculating the approximate form of the function in the unknown subregions in the analytical form.

Results. The information operators of Lagrangian interstripation are implemented programmatically and investigated in problems
of approximating the values of functions of two variables from known information about them on the systems of stripes.

Conclusions. The experiments confirmed the accuracy of approximation of the values of continuous functions of two variables
of the proposed information interstripation operators for different systems of stripes. Approximation operators are given for special
cases of the location of stripes in the region, the difference of which from the information interstripation operators of the general
form lies in the significant simplification of the approximation operators without losing the accuracy of the approximation with a
smaller number of arithmetic operations, which can be a decisive factor in some cases. Prospects for further research lie in the appli-
cation of the proposed information operators in the problems of digital image processing, seismic mineral exploration data and re-
mote sensing data etc.

KEYWORDS: numerical methods, mathematical modeling, information operators, interlination, interstripation.

NOMENCLATURE f (X)|F is a trace of the function f(X,Y) on the line ',

f(x i i i ; L . .
(X, y) is a function of two variables; which is a function of one variable X;

D is a rectangular region; f(y)|r is a trace of the function f(X,y) on the line

Sy k is a known data stripe with restrictions on the o ) )
; I', which is a function of one variable y;

iable X, k — serial f the strip; . . o
variable x, k = serial number of the strip; Of (x,y) is an interstripation operator;

Sy D is a known data stripe with restrictions on the ) o
L . . Lf(x,y) 1s an approximation operator.
variable y, p — serial number of the strip;

Sk k+1 is an unknown data stripe with restrictions on INTRODUCTION

the variable X, which is located between k and K + 1 strips; Methods of approximation of functions with incom-
S_y,p,p +1 is an unknown data stripe with restrictions plete information are an important part of modern applied
mathematics and are widely used in various fields of sci-
ence and technology. Their main goal is to restore or
N simulate a function for which only a limited number of
{X¢ }k=1 is a sequence of indexed variables X from 1 to  values are known, or these values contain noise or errors.
Such situations arise in real conditions, when a complete

on the variable y, which is located between p and p + 1
strips;

n;
. . description of an object or process is not available due to
f(x, y)| is a trace of the function f(X,y) on the 'P '} 00) P .
S technical, financial or physical constraints.
stripe S;
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One of the key areas of application of these methods is
signal and image processing. For example, in the com-
pression or restoration of digital images, approximation
methods are used to obtain the most accurate reconstruc-
tion from partial data. In machine learning, function ap-
proximation is the basis for building models that predict
or classify data based on incomplete or limited samples.

In natural and technical sciences, approximation
methods help solve inverse problems — for example, in
medical tomography or geophysical research, where it is
necessary to reconstruct the internal structure of an object
from indirect measurements. In economics, these methods
are used to forecast market indicators, estimate demand or
production functions based on incomplete statistical data.

Due to their versatility and ability to work with impre-
cise or incomplete data, function approximation methods
have become a powerful tool in conditions of uncertainty,
opening up new possibilities for analysis, modeling, and
decision-making in a wide variety of applied problems.

The object of study is the process of approximating
functions based on incomplete information about them,
given on a system of stripes.

The subject of study is mathematical methods and
methods of information operators of O. M. Lytvyn, which
allow building approximate models of functions based on
partial data.

The purpose of the work is to analyze the main
methods of approximating functions in cases of incom-
plete information, to investigate their effectiveness and
areas of application, and to justify the choice of ap-
proaches for practical use in conditions of limited data.

1 PROBLEM STATEMENT
Let f(x,y) be a function of two variables defined on

some rectangular region D =[a,b]x[c,d], called the

interstripation region. Suppose that the values of this
function are known exactly on some system of stripes:

Sk ={(x,y):0ck S(ok(x,y)SBk}, keN.

Let’s assume that the boundaries of the stripes are
straight lines parallel to the coordinate axes. In this case,
the stripe system can be written in a simplified form if the
stripe boundaries are parallel to each other and parallel to
the axis Oy:

Sk ={(x,y):ak Sxﬁbk}, k=1n

or, if the boundaries of the stripes are parallel to each
other and parallel to the Ox axis:

Sy,pz{(x,y):cpﬁyﬁdp}, p=1lm.

Let’s consider the following sequences of values,
which contain the coordinates of the boundaries of the
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interstripation region and the boundaries of the stripes of
the form:

2n
{xk}kzl L <bl 3(12 <b2 S...San_l <bn_1 San <bn,

2m
{yp}p=l iq <d1 SCZ <d2 S...Scm71 <dm71 SC’m <dm .

Therefore, at points in the region D that do not belong

to any of the above stripes S, ; or S, , the information

about the function is unknown. Let us denote such regions
by:

Sepst ={002) by <x<apy}

, k=1Ln-1,
§y,p’p+1 ={(x,y):dp <y<cp+1}, p=1lm-1.

The problem is to approximate the values of the
function in those parts of the region D where information
about it is unknown.

2 REVIEW OF THE LITERATURE

The problem of function approximation with incom-
plete, sparse, or noisy data is relevant in many fields of
science and technology, therefore its research is interdis-
ciplinary in nature. These may be, for example, values of
a function at individual points, approximate observations,
or partial information about derivatives. In such cases,
various approximation methods are used, which can be
classified according to analytical, statistical, or numerical
approaches [1-2].

The first systematic approaches to function approxi-
mation were developed within the framework of classical
analysis and numerical mathematics. A significant con-
tribution to the development of this field was made by
such scientists as Weierstrass, Chebyshev, Hilbert, Gauss
and others. The Weierstrass and Stone-Weierstrass theo-
rems became the basis for the formal justification of the
possibility of approximating continuous functions by
polynomials. Chebyshev’s work on optimal approxima-
tions was also of great importance, especially for the con-
struction of uniform approximations [3—4].

One of the classical methods is interpolation, in which
a function is constructed that passes exactly through given
points. In the simplest case, polynomial interpolation is
used: the function is approximated by a polynomial that
passes through all given values. Among the popular forms
are Lagrange’s interpolation formula and Newton’s for-
mula. However, as the number of points increases, these
methods become unstable: the Runge effect appears,
when the polynomial fluctuates strongly between nodes
(11, [5].

To avoid these problems, splines are used — piecewise
polynomial functions that combine local approximations
with smoothness conditions. The most common is the
cubic spline, which ensures the continuity of the function
and its derivatives up to the second order. Splines work
well for large sets of points, allowing you to preserve both
accuracy and smoothness [5—6].
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In the case when the data are noisy, it is more expedi-
ent to use approximation methods, in particular the least
squares method. In this case, it is not required to pass
through all points exactly, but only to minimize the mean
square error. This provides a smooth approximation that
is less sensitive to random errors in the data. Regression
methods — both linear and nonlinear — are also used to
build approximating models that generalize the behavior
of the function [7-8].

In many applied problems, function recovery is ac-
companied by instability problems, when a small change
in the input data can cause large deviations in the result.
For such cases, regularization is used — the introduction of
additional restrictions or penalty terms into the functional
being minimized. The most famous method is Tikhonov
regularization, which provides a compromise between
accuracy and stability of the solution [9-11].

When not only a sample of function values but also
some a priori knowledge about its properties is available,
statistical and probabilistic methods, in particular Gaus-
sian process models, are effective. In this approach, the
function is considered as a random process for which not
only the expected value but also an estimate of the error
can be calculated. This is especially important in condi-
tions of uncertainty or data limitations [12].

In recent years, machine learning methods have been
actively developed, demonstrating high efficiency in the
approximation of complex functions. In particular, artifi-
cial neural networks are able to approximate arbitrary
continuous functions by learning from a large number of
examples. They are extremely flexible, but require sig-
nificant computational resources and careful tuning [13].

Among modern research, it is also worth noting works
devoted to compressed sensing, which are based on the
assertion that a function can be accurately reconstructed
even from a much smaller number of measurements than
required by traditional methods, provided that it has a
certain “sparseness” or structure. This direction has been
actively developing since the early 2000s [10].

Also, in cases where only general properties of a func-
tion are known (for example, monotonicity, convexity, or
boundedness), optimization methods are used to find a
function that best matches the available information and
satisfies the given constraints. In such problems, the ap-
proximation of a function is formulated as a problem of
minimizing the functional considering structural require-
ments [14].

A review of the literature shows that the choice of ap-
proximation method depends on the nature of the avail-
able information about the function: the amount of data,
the presence of noise, requirements for accuracy, smooth-
ness or stability of the solution. Modern approaches in-
creasingly combine classical mathematical and modern
machine learning tools to achieve maximum accuracy
under conditions of limited resources and data.

A relatively new direction in information operators are
information operators proposed by O. M. Lytvyn [15-16].
The proposed information operators allow using informa-

© Slavik O., 2025
DOI 10.15588/1607-3274-2025-4-5

52

tion about the object of study not only on a system of
points, but also on lines, stripes and flats.

Such information operators are used for a wide class
of applied problems in various fields of science and tech-
nology.

3 MATERIALS AND METHODS
Let’s introduce the concept of the trace of a function
on a strip and on a line.
The trace of a function f(x,y) on a strip S is called a

function of two variables f'(x, y)| $9 which at each point
of this stripe takes the same values as the function
f(x,y), and outside the stripe is unknown.

The trace of a function f(x,y) on aline I" is a func-
tion of one variable f(x)|l_ or f (y)|1_ , which at each
point of this line takes the same values as the function
f(x,y), and outside the line is unknown.

The interstripation of a continuous function of two
variables f(x,y) on a system of stripes S, keN is
called its recovery using its traces on the strips
S > keN.

k

The general form of the interstripation operator, which
on each stripe returns the value of the function in the form
of a trace of the function on the stripe, and between
stripes approximates the function according to the known
information about it on the stripe system, has the form:

f(x’y)|Sx,k s (xay) € Sx,ko
Of ()= fDg + (60ES,

Lf(xay)a (xay) ED\(Sx,k USy,p):

k=Ln, p=Lm.

The most general case is when the information about
the function is known on a system of stripes whose
boundaries are mutually perpendicular to each other. That
is, the traces of the function are known on the stripes S, 4

whose boundaries are parallel to the axis Oy and on the
strips S, , whose boundaries are parallel to the axis Ox.

The union of the information from all stripes forms a sys-
tem of intersecting stripes with rectangular regions where
information about the function is unknown:

§k,k+1,p,p+1 = {(X,y) (xy)e (bk,ak+1)x(dp,cp+1 )} ,

k=lLn-1, p=1m-1.

To approximate the values of the function using in-
formation from such a system of stripes, it is proposed to
use an interstripation operator in the Lagrange form:
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Lf (x,y) = Zf(xk ») H

i=Lizk Xk —Xi
2m
Y= y/ _

+Z Sy T1

j=LjzpYp = Yj

2n 2m 2n 2m —
X —X; Y y]

_ZZf(xk yp) H H
k=1 p=1 i=Lizk Yk ~Xi j=1,j2p Vp T v

Properties of the interstripation operator for approxi-
mating function values on a system of stripes whose
boundaries are mutually perpendicular and parallel to the
coordinate axes:

k=1n,

Of (x,)| 5. =/ (x.)| 5.,

Of (e y)s, = f@ps, p=Lm.

In case if by =ap,, k=Ln-1 and d,=c,,

p=1,m—1, then the interstripation operator will exactly

approximate the function using the given traces on each
stripe Sy, S, ,

This approximation can be used to arbitrarily divide a
region into stripes whose boundaries are parallel to the
coordinate axes. However, for some special cases, the
form of the information interstripation operator can be
significantly simplified.

Let’s assume that the information about the function
Sf(x,y) is given by its traces on two stripes S,; and
Sy
one of the boundaries whose belong to the interstripation
region D, and the other on the boundary of the
interstripation region 0D.

As a result of the union of the information about the
function from both stripes, we obtain some rectangular
region in D, where the information about the function is
unknown. The operator Lf(x,y) in the interstripation

Moreover, it is known that for each of the stripes

operator in this case can be simplified to the following
form:

Lf(xyy)=f()’)|rl +f(x)|r2 - (x5,
IN:ix=x,I:y=y,
ay, a; 0D,
{bl,lhf@D,
¢, ¢ 0D,
:{dl,dl ¢ aD.

X

Let’s assume that the information about the function
S(x,y) is given by its traces on three stripes S, ;, Sy,

and S ;. Moreover, as in the previous case, it is known

that for each of the strips one of the boundaries whose
© Slavik O., 2025
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belong to the interstripation region D, and the other on the
boundary of the interstripation region 0D.

As a result of the union of the information about the
function from the three stripes, we obtain some
rectangular region in D, where the information about the
function is unknown. The operator Lf(x,y) in the

interstripation operator in this case can be simplified to
the following form:

) =22 (10, - 1G )+
2

X —

(f(y>|r -G )+ S @y,

xxl

xz
Flzxle, Iy:x=%,IT3:y=7p,
- al,(llﬁaD,
X1 =
" b by e op,

i _ az,az e‘@D,
27 by, by 20D,

e e eaD,
\|d,, d, ¢ D.

Note that a similar operator Lf(x,y) can be obtained

for the stripes S,;, §,; and §,,,

conditions on the location of the stripe boundaries in the
interstripation region D will be satisfied.

Let’s assume that the information about the function
S(x,») is given by its traces on the four stripes S,

S 25 Sy,l and Sy’z

x,
is known that for each of the stripes one of the boundaries
whose belong to the interstripation region D, and the other
on the boundary of the interstripation region 0D.

As a result of the union of the information about the
function from the four stripes, we obtain some rectangular
region in D, where the information about the function is
unknown. The operator Lf(x,y) in the interstripation

for which similar

. Moreover, as in the previous case, it

operator in this case can be simplified to the following
form:

Lf (x,y)= ;‘ ";2 SO, +=
-

0 A )|r3 — f<x)|r

J/I
—f‘—“[ Y2 15y )+ el f(fcl,fz)]—
* n- -N
—ﬁ£y D2 (5,5 + 2 f(xz,yz)]
X2 N ) y

Fpix=5%, Dyix=%, I3iy=y, Tg:y =9,
. |a, e 20D,
X =
by, by ¢ 0D,
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B {az, a, ¢ 0D,
=

by, by ¢ 0D,
. ¢, c 0D,
1_{dl,d1e6D,
- |e,cpedD,
2_{d2,d2e8D.

Let’s assume that the information about the function
S(x,y) is given by its traces on two stripes S, and

Sy

both boundaries belong to the interstripation region D.

As a result of the union of the information about the
function from both stripes, we obtain in the general case
four rectangular regions in D, where the information
about the function is unknown. The operator Lf(x,y) in

Moreover, it is known that for each of the stripes

the interstripation operator in this case can be simplified
to the following form:

Yen=2 s Ol s, ¢
l
2=/ )|r
x‘z[ 1f(al,c)+ f(al,dl)]—
1

by

i “l[y U rn, o)+ jf(bl,dl)]a
1

I':x=a, FZ:x:bl, F3:y:cl, Iy:y=d,.

For all the above interstripation operators, the same
properties will be valid as for the general interstripation
operator.

4 EXPERIMENTS
For computational experiments, a computer program
was developed in the Python programming language
using additional libraries (for example, Matplotlib — for
visualization, plotting function graphs, SymPy — for
finding function approximations in analytical form).
The interstripation region D = [—3,3]><[—3,3] was

chosen for computational experiments.
The following function was chosen as the test
function:

(x—xp)> _-»)’
2 267
fx,y)=de % +Be
Test function parameters for computational
experiments:

A=0,B=0,x=0, y=0,0,=1,0,=1.
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Analytical form of the test function after parameter
substitution:

2 2
f(x, y) — e—O.SX + e—O.Sy .

For each computational experiment, a system of
stripes was given. The function itself f(x,y) was chosen

in the traces of the function on each of the stripes in the
systems (i.e., the function on the stripes was considered to
be known exactly, without errors).

Four computational experiments were conducted for
each of the above special cases of the location of stripes
on the interstripation region.

For the first computational experiment, the following
system of stripes was specified:

S 1={(x,y):—3£x£0},
S 1={(x,y):0£y£3}.

For the second computational experiment, the
following system of stripes was specified:

Ser={(xy):B3<xs<-1y,
Sx’zz{(x,y):lﬁxﬁ?a},

Sy,lz{(x,y):lﬁy£3}.

For the third computational experiment, the following
system of stripes was specified:

Ser={(xy):-3<x<-1},
Sx’zz{(x,y):le£3},
Sy ={(x,y):-3<y<-1},
Sy,2={(x,y):1SyS3}.

For the fourth computational experiment, the
following system of stripes was specified:

Sx’lz{(x,y):—lﬁxﬁl},
Sy,lz{(x,y):—lﬁyﬁl}.

5 RESULTS

For each of the computational experiments conducted,
an analytical form of the information approximation
operator Lf(x,y) was obtained, and graphs of
approximations and absolute errors of approximations
were also constructed.

Case one. Traces of the function on the boundaries of
stripes which belong to the interstripation region (X =0,
y=0):
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FOl, = £ =140, [Gan7) = f(L1) =205

2
(x)|r f(x,0)=e" 4, Fig. 2 graphically illustrates the union of the test data

on the stripes.
Fl:x=0, F2:y:0.

The value at the intersection point of the boundaries of
stripes which belong to the interstripation region:

SEP=10,00=2.

Fig. 1 graphically illustrates the union of the test data
on the stripes.

Figure 2 — The known information about the test function based
on traces on three stripes for the second computational
experiment

After substituting the test data into the corresponding
formula for the operator Lf(x,y) , we obtain the analytical

form of the approximation of the function in the subre-
gion of the region D, where the function is unknown:

Figure 1 — The known information about the test function based x-1( o 5,005 »? -0.5
. : . Lf(x,y)= e —2e +
on traces on two stripes for the first computational experiment Ty

x+1{ _ 0.5 | —0.5x2 —
(e 05, 057 5, 0.5)+e 05x> , 05

After substituting the test data into the corresponding + 5

formula for the operator Lf(x,y) , we obtain the analytical
form of the approximation of the function in the subre-

. . o After combining the similar ones, we get the
gion of the region D, where the function is unknown: & g

following expression for Lf(x,y):

—0.5x% | -0.5)%
Lf(x,y)=e +e . 0s2 2
(x,) Lf(x,y) = e 05 405"
Case two. Traces of the function on the boundaries of
stripes which belong to the interstripation region
(x,=-1, x,=1, y=1).

Case three. Traces of the function on the boundaries of
stripes which belong to the interstripation region

(x,=-1,x=1, y=-1, y,=1)

. —0.5y2 2
SO, =Sl =e e e fOlp, = fCL =03 105,
0. -0.5y° 2
f(y)|r A= re ’ f(y)|r fUy)=e 0% 407
_ _,—05x* | 05 5
f(x)|r3 =f(x,)=e +e 7, f(x)|r3 C (1) = e 05 405

I'i:ix=-1,Ty:x=1,T3:y=1. s
S, = D= o703,
The values at the intersection points of the boundaries Lrixel. Doixel Tatveel. Ty pel
of stripes which belong to the interstripation region: 1y c 2 A P4y =L

N 05 The values at the intersection points of the boundaries
J@ELy)=f(=L) =27, of stripes which belong to the interstripation region:
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FGL7) = f(—1,-1)=2e—0°~55, f(x)|r3 = ()= e 05 405
fGLin) = f(=L) =270,
[ G i) = f(1,-1)=2¢70
fGudn) =11 =270

-0.5x% | 05
S, = fah=e 0 403,
Fl:x=—l, F22x=1, F3:y=—l, F4:y:l.

The values at the intersection points of the boundaries
Fig. 3 graphically illustrates the union of the test data  of stripes:

on the stripes.
f(=1,-1)=2¢7%3,

f=L)=2e7,
fA,-1=2e",
FL1) =270,

Fig. 4 graphically illustrates the union of the test data
on the stripes.

Figure 3 — The known information about the test function based
on traces on four stripes for the third computational experiment

After substituting the test data into the corresponding
formula for the operator Lf(x,y), we obtain the analytical

form of the approximation of the function in the subre-
gion of the region D, where the function is unknown:

— 2 2
Lf (x,y) ="~ l(e_o'5 +e 05y )+—x+1(e_0‘5 +e 0 )—
2 2 Figure 4 — The known information about the test function based

y-1 ( 0522 —05 ) y+1 ( 052 —05 ) on traces on two stripes for the fourth computational experiment
——0e + T+ —le +e 7|+
2 2

41 After substituting the test data into the corresponding

+T(_( y=1)e %+ (y+1)e 03 ) - formula for the operator Lf(x,y) , we obtain the analytical

il form of the approximation of the function in the subre-
—T(—( y=1e 0 4 (y+1)e 03 ) . gion of the region D, where the function is unknown:
x=1{ _ 052\ x+1{ _ 052

After combining the similar ones, we get the Lf (x,y) = —T(e 034702 )+T(€ 03 4702 )—
following expression for Lf(x,y): ! , 1 ,

B y2 (e—O.Sx 4o 05 ) N y2 (e—O.Sx e 05 ) .

_ —05x% | -0.5)°
Lf(x,y)=e +e . 1 05 05
+T(—(y—l)e +(y+De )—

Case four. Traces of the function on the boundaries of

+1 — —
stripes: —xT(—(y—l)e 05 +(y+De 0’5).
2
S (J’)|l—1 =f(-Ly)= e 0% 40 After combining the similar ones, we get the

05 05,2 following expression for Lf(x,y):
SWlp, = fLy) =7+,

2 2
Lf (x,y) = e 03 4 o707
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6 DISCUSSION

As can be seen from the results of the computational
experiments, for all special cases of the location of the
stripes in the interstripation region, the given operators
accurately restore the value of the function from the given
traces of the function on the system of stripes.

This result is achieved due to the fact that for the
experiments the function traces on the stripes were chosen
in such a way that they exactly coincide with the value of
the function.

In practice, to describe the traces of a function on
stripes in this way is a problematic and sometimes even
impossible task. Therefore, the traces of a function that
one has to deal with in practice already contain the quality
of inaccuracy and error. Or they are given on some
system of points and to apply the informational operators
of interstripation it is necessary to first apply interpolation
operators, which also approximate the values with some
error.

However, interstripation information operators can
potentially be applied in many fields of science and
technology.

CONCLUSIONS

This work is devoted to methods for approximating
the values of continuous functions of two variables, which
are given on a system of stripes.

The scientific novelty of the obtained results lies in
the fact that for the first time the approximation of
continuous functions of two variables, given by their
traces on systems of stripes of a special form, was
considered. Their difference from information operators
of interstripation of a general form lies in the significant
simplification of the approximation operators without
losing the accuracy of the approximation with a smaller
number of arithmetic operations, which can be a decisive
factor in some cases.

The practical significance of the obtained results lies
in the fact that software has been developed that
implements the approximation of continuous functions of
two variables by information operators of interstripation
in the Lagrange form. The results of the experiments
prove the accuracy of the approximation of functions on a
given system of strips, the boundaries of which are
parallel to the coordinate axes.

Prospects for further research are the application of
the proposed information operators in the tasks of digital
image processing, seismic exploration data, remote
sensing data etc.
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VK 004.45:004.942
PO OCOBJIMBI BUITA KM JATPAHKEBOI IHTEPCTPINAIN HABJIM)KEHHS ®YHKIIIA JBOX 3SMIHHAX

Caagik O. B. — kauj. (i3.-MaT. HayK, aCHCTEHT Ka(eaApH NPUKIaAHOT MAaTeMAaTHKH, XapKiBCbKHI HalliOHAJILHUN YHIBEPCUTET pajioene-
KTpOHikH, M. XapkiB, YkpaiHa, ToneHT kadeapu iHpopMarifHIX KOMII FOTEPHHX TEXHOJIOTH i MaTeMaTHKy, HaBuanpHO-HAyKOBUI IHCTHTYT
«YkpaiHCchbKa IHKEHEePHO-TIeJaroriyHa akaaeMis» XapKiBChbKOTo HallloHanbpHOTro yHiBepcutety imeHi B. H. Kapasina, m. Xapkis, Ykpaina.

AHOTALIA

AKTyaJbHicTh. Po3riisHyTO 3a/1auy HAaOMMKEHHS 3HAUCHb HENEPepPBHUX (YHKIIN JBOX 3MIHHHUX 32 BiJOMOIO iH(opMaIli€to npo Hei Ha
CMyTax, TpaHulll KX MapapieibHi ocsiM KoopauHaT. O0’€KTOM JOCIIKEHHS € Tpolec HaOIMKEeHHS 3HaueHb (DYHKIII Ha OCHOBI HEMOBHOT
iH(opManii mpo HYUX, IO 3aJaHa Ha CUCTEMI CMYT.

Meta po6oTu — orisiz iHpopMaliitHuX omepatopiB iHTepcrpinarii Jlarpamka ta ocobmuBocTeit moOym0BU iHGOPMAIIHHIX OMEpaTopiB
HAOJMKCHHS /ISl ISIKMX BUIAAKIB B3aEMHOT'O PO3TAIlyBaHHsS CMYT y NPOCTOPI, SIKi JO3BOJISIOTH 3HAYHO CIPOCTUTH OOYKCIICHHS HaOIIKe-
HUX 3HaueHb PYHKLIT y HEBIJOMHUX MizoOIacTIX 00JaCTi OCTIIKEHHS.

MeTtoa. 3amponoHOBaHO METOAY HAOIMKCHHS 3HAUCHb HEIePepBHUX (YHKIIH JBOX 3MIHHHX 3a HEMOBHOI iH(popMalieto po Hel Ha je-
sIKiit oOMexeHiit obnacTi. [ndopmartist mpo GYHKIIO € BiOMOIO JIMIIIE HA CUCTEMI CMYT, 0OMEKCHUX MPSMHUMH, [IO MapapieabHi 0CIM KOOp-
JIMHAT. 3alpONOHOBAHO METOJI HAOJIMKEHHS 3HAYCHb HEIEPEPBHUX (YHKIIH IBOX 3MIHHHUX, iH(GOPMALs PO SIKY € BiJJOMOIO Ha JIBOX CMY-
rax, B pe3ysbTaTi 00’ €IHAHHS SKHX y 00JacTi 3aIMIIA€ThCs HEBLIOMOIO JIUINE JesKa NPAMOKYTHA MiTo0IacTs. 3alpoIOHOBaHO METO[ Ha-
ONMKEHHS 3HAYCHB HeTlepepBHUX (PYHKIIIN ABOX 3MIHHUX, 1H(OPMALList ITPO SIKY € BIIOMOIO Ha TPHOX CMyTaX, B pe3yibTaTi 00’ €IHAHHS SKHX
y 00JacTi 3aJIMIIAETHCS HEBIIOMOIO JIMIIE Jiesika MPSIMOKYTHA IMi100J1acTh. 3anpornoHOBaHO METO HAaOIMKEHHs 3HaYeHb HEMepepBHUX (QyH-
KIi# 1BOX 3MiHHUX, iH(OpMaLis PO SAKY € BIIOMOIO Ha YOTUPHOX CMYTax, B pe3yJibTaTi 00’ €IHaHHS SKUX y 00JIaCTi 3aJIMIIAETHCS HEBINO-
MOIO JIMIIE JesKa MPAMOKYTHA MiJo0IacTs. 3apoOIOHOBAHO METO | HAOIIKCHHS 3HAUeHb HeTlepepBHUX (QYHKIIH 1BOX 3MIHHUX, iH(OpMaIis
Mpo SIKy € BIZIOMOIO Ha JBOX CMyTraX, B Pe3yJIbTaTi 00’ €HAHHS SIKHX Y 00JaCTi 3a/IMIIAETHCS HEBIIOMUMH YOTUPHU MPSIMOKYTHI ITi71001aCTi.
JIyist BCIX pO3MIISIHYTHX BUIAAKIB HABEICHO ONEpaToOpH HAOIMKECHHS, sIKi J03BOJISIFOTh OOUMCIMTH HAOMMKEeHNH BUMIIAA QYHKIIT Y HEBIIOMIX
mi1001acTAX y aHATITHYHOMY BUIIISIAL.

PesyabTaTu. [HbopManiiiHi oneparopu inTeperpinanii Jlarpamka peanizoBaHi IpOrpaMHO i JOCIIKEHI B 3aJadax HAOIMKCHHS 3HA-
4YeHb (YHKIIIH ABOX 3MIHHHX 32 BIZIOMOIO iH(OPMAIIi€I0 PO HEl Ha CHCTeMaX CMYT.

BucnoBkmu. [IpoBesieHi eKCIEpUMEHTH MiATBEPIMIN TOUHICTh HAOIMKEHHs 3HAYCHb HENEePEePBHUX (PYHKILIN JBOX 3MIHHHUX 3aIlPOIIOHO-
BaHHX iH(pOpMaLiffHUX oIepaTopiB iHTepcTpimanii A1 pi3HUX cucTeM cMyr. HaBeneHo omeparopy HaOGNIKEHHS JUIS OCOOJIMBUX BHIIAIKIB
po3TalryBaHHs CMYT Y 00JIaCTi OCHIKEHHS, BIAMIHHICTD SKUX Bijl IHPOpMALiHUX OTMEPaTOPiB IHTEPCTPIALlii 3aTalbHOTO BUTIISLY MOJISIrae
Y 3HAQUYHOMY CIIPOLICHHI OrepaTopiB HAOIMKEHHs HE BTPA4YalO4M MPH LIbOMY TOYHOCTI HAOJIKEHHS MPU MEHIIIN KUIbKOCTI apu(METHIHUX
omnepauiif, o Moxe OyTH BUpIMIATEHAM (HaKTOPOM B JESIKUX BUNAIKaX. [IepCHeKTHBH MOJANBIINX JOCIIUKEHD MOJITal0Th Y 3aCTOCYBaHHI
3aIIPONOHOBAHUX iH(pOPMALiHHKUX OIepaTopiB y 3agauax HU(GpoBoi 00poOKU 300pakeHb, JaHUX CEHCMIYHOI PO3BIAKM Ta NAHUX JUCTAHINIH-
HOTO 30H/yBaHHS IUIAHETH.

KJIFOYOBI CJIOBA: uncenbHi METOM, MaTeMaTUYHE MOJICITIOBaHHS, iH(OPMAIliiiHI ONepaTopH, IHTepIIiHaLls, IHTepCTpinais.
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