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PE3IOME. Maxkonana pecrryOiuKaMu3gark oM TabIuM Myaccacanapy, Mimmit Tekmmpum uHCTHTYTIap Ba Onmit aTTecranus
KOMHCCHACH ypTacuia (aH Ba TabIUMra OHMJI JJEKTPOH XYXOKAaT allaHWII TH3MMH JKOPHH KWIMHUIIWAAH OJIAMHTH Ba >KOPHUH
KUWJIMHIaHJaH KECHHHTH XO0JIaTh HaTWXaJlapyu TaxXJINJIA KEJITUPUIITaH.

PE3IOME. B craTbe npeAcTaBIeH aHAINU3 PE3YNbTaTOB pabOThI CUCTEMBI 3JIEKTPOHHOTO TOKYMEHTO000pOTa 10 U IOCTe BHEAPEHUS
HayKu H 06pa303aHI/m MEXKIAY BbICHIMMH y‘le6HLIMI/I 3aBCACHUAMU, HAYUYHO-UHCIICKTOPCKUMU HUHCTUTYTaMU H BAK B pecr[y6n1/11<e
Y30ekucTan.

SUMMARY. The article presents an analysis of the results of the electronic document circulation system before and after the
introduction of science and education between higher education institutions, scientific inspection institutes and the Higher Attestation
Commission in the Republic of Uzbekistan.
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1. Statement of the problem of integral geometry veh(av—7
and its connection with volterra integral equations a(a,y) =i£j (\/ 4 77) . o 5
y—-n n

. . . iAoy
Consider the problem of finding a function u(x, y) Proof. Equation (1) WiIOI be written, in the form

1) 4

from the operator equation

y
[ g(xy.emu(&n)de=1f(xy) 1) J(u(x=hm)=u(x+hn))dn=f(x.y)
r(xy) 0
where where h:,/y—q.
T(xy)={(&n):y—n=(x=&) —0<E<x,0<n<y<H Now apply to both parts of equation (2) the Fourier
( y) {(é ?7) o ( 5) g =Y } transform with respect to the variable X. Taking into

In [1], problems of integral geometry on families of pa-  4ccount the calculations at the beginning of the proof of the
rabolas with a weight function g (x, vy, &, 77) =1 are consid-  proposition, we write:

ered. An inversion formula for the problem of integral ge- v ﬂcos(/h/y—n) A
ometry on families of parabolas is obtained. Based on the fu(l,n)—dn =¢p(A,y)"
idea of A.N. Tikhonov on the regularization of ill-posed 0 \/y—7
problems, a sequence of approximate solutions of the exact L€t us act on the last equation by the Volerra operator
solution of the problem is constructed. with the kernel
In [2], the problem of integral geometry of Volterra type ch(ﬂ\/ﬁ)
with respect to a family of parabolas with a weight function ﬁ

having a singularity is studied. Estimates of the stability of . :
the solution of the problem in Sobolev spaces are obtained, an_d apply the ',:me' theorem to the left side of the
. . . . . resulting equation:
which shows its weak ill-posedness, as well as the inversion
formula. Jy,ch(/l\/y—n). 5(2m)dp =
In works [3-5], problems of integral geometry of spheri- : [y—n P AT =
cal type were considered. Linear problems of integral ge-

ometry were considered in [6, 7]. o Ch(ﬂ\/y_ﬂ) . ’1‘305(}“ ’7“)
_ . . - [y dtdy
In this paper, we consider problems of integral geome- o0 [y-n [n—t

try on families of parabolas with a weight function

g(x y,g,n):,jy—n . An inversion formula for the prob- _/1“‘ ( VY ) (4, t)xcos(l\/ﬂ)dtdn-

lem of integral geometry on families of parabolas is ob- oY =N~
tained. Based on the idea of A.N. Tikhonov on the regulari- We get the equation
zation of ill-posed problems, a sequence of approximate yCh(ﬂ /_)
solutions of the exact solution of the problem is construct- _[ @(A,n)dn = /1J' )-Ki (4, y,t)dt 3
ed. 0
2. Inversion formula of solution of the problem where

Theorem. Let the function be f(xY) known in the 1ch(/1\/_ h_s )cos(/l\/_s)
stip 1, ={(xy):xeR,0<y<H <o}, the weight Ki(4y.t)= ! N
function g(x, Y:é’?) =, /y_n. Given the expression for the table integral

Then the solution of equation (1) in the class of twice ach(C«/az—xz)

b _
continuously differentiable finite functions supported in the cos bxdx = 5 atb=c>0,2a>0,

2 2
. . . a‘—x
strip is LH unique and the representation takes place °

we obtain that the kernel K,
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ds=—
] V1-¢ 2
Taking into account this equality, we rewrite (3) in the

form
wfo(2n)on =T%¢(M)dn'

Differentiating both parts of the last equation, we arrive

at the expression:
a2 y):igych(wy—ﬂ)@f(&n)dn
’ iz oy, \y-n on

In the last inversion formula, one can notice that for a
fixed 0<p<y<H ch(/l /y—ﬂ) tend to infinity as

|2| o0 Based on the idea of A. N. Tikhonov [8] on the

regularization of ill-posed problems, we construct a se-
quence of approximate solutions to the exact solution of
problem (1).

We introduce a sequence of approximate solutions as
follows

Jl_ch(/la/yz—tlel—?)cos(ﬁ yz—tzs) -

2,2
U, (4 y)=e**a(4y),

where ¢ > 0 —is the regularization parameter.

. . —a?)?
Note that the inverse Fourier transform of € ex-
pressed as follows
+00 _i
W, (x)= [ e ™di= 1 et )

= 207
Let us calculate the inverse Fourier transform of the
functiond, (1, y)
F 0, (2y)]= s (xY): ©

this is a normal function expressed as a convolution

Uy (X, y):TWa(x—g)u(é,y)df' ©)

—00

Denote
l +00 ~ 212 (7)
R,(x,h)==— | e** ch(Ah)d1’
(un) =5 [ e en(an)
where h = /y_n.
Then from (4), (5), (6) and (7) we obtain

X Y40 yn-(e-n)’ _ —
et 11 | R =i T

2007 VY 202, 20° Jyﬂy on

3. Numerical experiment
In we conduct a uniform grid in a rectangular area

D =[-a;a]x[c;d]-

Let us divide the segment [—a;a] into axes Oxand
[C;d]axes Oyinto n, —1and ny —1 parts, respectively.
x =-a+(i-1)h,, y;=c+(j-1)h,.

We find approximations of functions.

Gij+1 _Gij—l )
u,(x,yi)|=———m—m——
R
where
(£ )2
% Yj+a % (é‘/l) ,yj_ﬂaf(f.ﬁ) du ,
Gjj= J J Ie cos 5 5 dndé&
—a0-a 20 n \/yj—'l

where ¢ —is regularization parameter.
To choose the regularization parameter ¢, we con-
struct the dependence of the relative error of the solution

u, (X, y) on the exact solution u(x,y) [9].
o, (ey)-u(x ),
. TN

We choose a value Otopt that reaches minimizes the last

equation
As a test case, consider the following function

() -2 1z

The calculation results for nX:ny =41 in the grid
D =[-1,1]x[0;0,5] are presented in Fig.1.

Fig.1 a) Exact solution b) recovery at ¢ =0,1021 c)
recovery at ¢ =0,2174
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REZYUME. Ushbu maqolada parabolalar oilasida vazn funksiyasi bilan berilgan integral geometriya masalasi garaladi. Birinchi
o‘zgaruvchi bo‘yicha masalaning Fure obrazi topilgan. Tixonov regulyarizatsiyasi asosida masala aniq echimiga yaqin echimlar ketma-
ketligiga qurilgan.

PE3IOME. B nanHoit paboTte paccMarpuBaeTcs 3aJada HHTETPAILHOW FeOMETPHU Ha CEMEHCTBE ITapaboIMdeckoro THIIA ¢ BECOBOH
¢ynkuueit. Ilomyuena ¢opmyrna obpamenus obpaza @ypre mo nepBoit nepemeHHoi. [locnenoBaTenbHOCTD MPUOIIKECHHBIX PEIICHHH
CTPOUTCS Ha OCHOBE PETyJiApUsaliun Tuxonosa.

SUMMARY. In this paper we consider the problem of integral geometry on a family of parabolic type with a weight function. An
inversion formula for the Fourier image with respect to the first variable is obtained. A sequence of approximate solutions is constructed
based on Tikhonov's regularization.
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Matematikada ayirim quramali tenlemeler tarlendiriwler 2.
ham har qiyl usillar arqali kvadrat tenlemelerge keltirilip (x+5)2+6x2+5(x+5)x:0© X2 +10X + 25+ 6x% +5x* + 25X =0 <
sheshiledi. _ 5
1-musal. Tenlemeni sheshin > 12%% + 35X+ 25=0 < = é,
(x+1)(x+2)(x+3)(x+4)=1680 X ==y
Sheshiw. Berilgen tefilemeni témendegishe tur- ) 5 5 5
lendiremiz: Juwabr: X, = X, =5, X == X, ==
_ 2 2 _
(x +i)z(j: ;X?(SX +yZ)( x+3)= 1?805? (;( ‘;SX * iz)(xs;r 5)5( * ?/) =1680< 3 isal. Teflemeni sheshi
= +5X+5= +5X+5=
‘D{(y—l)(yu):leso@{yz_1:1680 ‘:’{yzzlesl < 2(x? —x+1)" =x*(8x® ~5x +5)
X +_51 215 =y Sheshiw. Berilgen tenlemeni tbmendegishe tar-
Yoo = lendiremiz:
Ly i5x5= y, & X +5x+5=41lc x2+5x—36:0<:>[2:::19 2()(2 - )(4_1)2 = )(2(8)(2 —5X+5)<:> 2()(2 - X+1)2 =
2 2 2
=X°(5X"=5X+5+3x" )&
2. x2+5x+5:yz<:>x2+5x+5:—41<:>x2+5x+46:0<:{D_<§ ( ) 2, ) , .
X= ©2(¥ —x+1) =x*(5x* -5x+5)+3x‘
})emel:)kj berllgzn tenle;ne eki sheshimge iye. 2(X2 _x +1)2 _5y? (XZ x +1) 435
uwabll x =9, x, =4,
} , 2 iy 2(x? = x+1)° =5x(x? — x +1) +3x*
2-msal. Tenlemeni sheshin Q)
(X+5)4 _13(X+5)Z %2 +36x* =0 (1) tenlemenin eki jagin XZ(XZ - X+l);t o afilatpasina
Sheshiw. Berilgen tenlemeni toliq kvadrat ajiratiw usili  bolemiz:
arqali sheshemiz, omin ushin tenlemenin eki jagma X2 —xX+1 )
2 5 . . 2(x* - x+1) 3x2 —— =y |X-x+1
25(X+5) x? anlatpasin qosip ham alamiz: =54+ 1@ X 3 © sz =
X X2 — X+ 5.2 _
(x+5)" —13(x+5)*x* +36x* =0 (x+5)* +25(x +5)* x* +36x" — 2y=5+ 2y* -5y +3=0
—13(x+5)"x? =25(x+5)" x* & (x+5)" +12(x+5)" x* +36x* = x4l
2 —
= 25(x+5)"x" & ((x+5)" +6x) ~(5(x+5)x) =0 z
o (x+5)2+6x275(x+5)x)((x+5)2+6x2+5(x+5)x):0© < ylz_l
2
- (x+5)2+6x2—5(x+5)x:0 y,=3
(x+5)" +6x*+5(x+5)x=0
X —x+1 X —Xx+1 1 (252 —2x+2=—x
L , 1. e W T {x¢o <
2 _ 2 2 _ 2 _ —
(x+5)" +6x —5(x+5)x_0c5>x +10x+25+6x° —5x* - 25x =0 < <:>3X2—2X+2=0<:>L|(3:<§
&2 -15x+25=0&| X775
X, =5
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