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AHAJIM3 HEKOTOPBIX ITPUBJINKEHHbBIX METO/1OB,
WCHOJIb3YEMBIX ITPU PEINIEHVA UHTETPAJIBHBIX YPABHEHUI
OPEAI'OJIBMA 1-1'0 1 2-T'0 TUIIOB, 1 HAXOXXJIEHHNE UX

XAPAKTEPUCTUYECKHUX 3HAYEHUM.
Caitnuesa ['ynepyx Pycram kbi3u
Byxapckuii rocy1apCTBEHHbI YHUBEPCUTET, MPENOAaBaTeNb (PU3NKO-
MaTeMaTU4YecKoro (pakynapTera
Kypaesa Basupa baxTépoBHa.
Crynent byxapckoro rocyjapCTBEHHOTO YHHUBEPCHUTETA,
bu3MKOo-MaTeMaTHIECKUH (aKyIbTET

AHHOTauus. B JaHHOW CTaThe WM3ydarOTCs, aHATU3UPYIOTCS W PEIIAIOTCS
COOTBETCTBYIOIIME TMPUMEPHI MPUOIMKEHHBIE METOJbl pacyeTa, HCIOJb3yEeMbIe
IIPY HAXOXJICHUM PELICHUN HHTErPAIbHBIX YpaBHEHUN Dpearonbma, KOTOpPBIE
ABJISIFOTCS OJJTHUM M3 BAXXHBIX THUIIOB JIMHEHHBIX WHTETPAIBbHBIX YPaBHEHUW, U
ONPENEIICHUH UX XaPAKTEPUCTUYECKUX YUCET.

Karouesbie cJIOBA. HNuTerpansHoe YpaBHEHUE ®penrosbma,
XapaKTepUCTUUECKOE 3HAUCHHE MHTETrPaIbHOTO YPaBHEHMsI, BEKTOpHas (PyHKIIHA,
Metoa byonoBoi-I"anépkunoii, meron Kemnoru.

http://web-journal.ru/ 297 Yacmv-22_ Tom-1_Hrwons -2024




ISSN: JYYIIAE HHTEJTTEKTYAJTBHBIE HCCIEJOBAHHA

3030-3680

Integral equations are considered one of the important concepts for many
areas of mathematics, and have effective applications in areas such as functional
analysis, differential equations, theory of integral operators[1-5]. This article
explores some approximate solution methods and their interrelationships used in
solving Fredholm integral equations of type 1 and 2. One of the methods of
approximate solution of type 2 Fredholm integral equations is the Bubnova

Galyorkina [1] method. from us
b

0 @)= 2 [ K@y)owdy = £ (1)
a
an approximate solution of the integral equation of the form is required.To use the

Bubnova-Galyorkina method, we obtain a sequence of functions {U(x)} that are
complete and linearly independent in the space of functions integrable by the
square of L,[a, b]. Using them, we look for the approximate solution of ¢,,(x) in
the form of the sum below [6-11].

n

@,(x) = Z aUy(x), k=1.2,..,n (2)
k=1
We determine the unknown a;, coefficients through the following system of linear

equations:
b

(9000, UG0)) = (FG, U ) + 2 [ KCo) gn(©1dt, Ui |
a
k=1,2,..,n
It is known that L,[a, b] is a scalar product in real variable space

b
(f.9) = j (g dx

determined by the formula. Putting the values of the found unknown «y, k =
1,2,...,n coefficients into equation (2), we get the value of the approximate
solution ¢,, (x). If the number A is not a characteristic value of the integral equation
(1), then for sufficiently large n the integral equation (3) has a unique solution.
Also, when n — oo, the approximate solution (2) approaches the exact solution
@ (x) defined in the space L,[a,b] of (1). Below we solve the given integral
equation using the Bubnova Galyorkina method [12-16].
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o (x)=41 jxt o(t)dt + x (4)

Solve: We can obtain the system of Legendre polynomials P, (x) as a complete and
linearly independent system in the interval [-1,1].
1 d*(x?—-1)"
Po() =1, Ra(x) = g
First, we use the first 3 terms of the Legendre polynomials, the more terms we use,
the more accurate the solution.

n=123,..

3x% -1
PO(x) = 1) Pl(x) =X, PZ(x) = 2
3x% -1
p;(x)=a;"1+a, x+ ag > (5)

We put the obtained approximate solution (5) into the integral equation (4) and
determine the unknown coefficients a,, by the method of equalization of unknown
coefficients [17-21].

1
3x* -1 3t2 -1

a;'1+a, x+as > =x+fxt a1+ a, t+as > dt

-1

As a result of calculations, we get that
a;=a3=0, a, =3
As a result, for an approximate solution
¢ (x) = 3x
attitude will be appropriate

In the next part of our article, we will analyze the use of the "Kelloga" [1]
method, which is one of the methods of approximate calculation of eigenvalues and
eigenfunctions of integral equations with a symmetric core.

It is known that the eigenvalues of an integral equation have important
applications for the theory of integral operators. To find the characteristic values
and eigenvector functions of the Fredholm integral equation of the first and second
type, we construct the homogeneous Fredholm integral equation corresponding to
them. We can approximately calculate the eigenvalues of the given integral
equation and their corresponding eigenvector functions [22-28]. We get a function
w(x) that takes an arbitrary positive value and is continuous in the space L,[a, b].
Using this function and the kernel of integral equations, we construct the following
sequence of functions.
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( b

w,(x) = jK(x, Hw(t)dt

a
b

w,(x) = fK(x, t)w, (t)dt

-

wy,(x) = fK(x, tw,_,(t)dt

\ a

Using the generated sequence of functions, we generate the following numerical

sequence
{”wn—lll}
lwnll )

A sequence of functions ¢, (x), @, (x), ... is a system of vector functions forming a
mutually orthonormal system corresponding to 4; < A, < A; < --- eigenvalues of
an integral equation with K(x,t) kernels. If our arbitrarily selected function w(x)
is orthogonal to the found vector functions ¢, (x), ¢, (x), ..., pi—1(x) and is not
orthogonal to the function ¢, (x), then We can determine the characteristic values
corresponding to the eigenvector ¢ k (x) by the following approximate calculation
formulas.

lwn—1l
llwnl
1~ 1
C Yol
Below, we use Kellogg's method to approximate the characteristic values of the
integral equation corresponding to the given symmetric core.
Example 2.

A=

K(x,t)=xt, 0<x,t<1
Approximate the characteristic values of integral integral equations.
The solution:
Let's take the function w(x)=x, as a result we will create the following sequence of
functions
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In this way, we can approximately calculate the characteristic values.
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