TOSHKENT DAVLAT
TRANSPORT UNIVERSITETI &
Tashkent state
transport university

Y MATEMATIKA VA AXBOROT TEXNOLOGIYALARI
~ ZAMONAVIY MUAMMOLARI»

\ RO ILMIY-AMALIY ANJUMAN

- MATERIALLARI

ABSTRACTS

é IONAL SCIENTIFIC AND PRACTICAL CONFERENCE
% . RN PROBLEMS OF APPLIED MATHEMATICS AND
v 452 INFORMATION TECHNOLOGIES»

e
e B
- X g
- ‘ e
& ¥

1,

o _ y MATEPUAJIbI 3
IYHAPOTHOM HAYYHO-ITPAKTHYECKOI KOH®EPEHIAN
DBPEMEHHBIE ITPOBJIEMBI ITPUKJIATHOI MATEMATHKHA U

WH®OPMALIMOHHBIX TEXHOJIOI U»

2022-yil, 11-12 may

XALQARO ILMIY-AMALIY ANJUMAN

\
!
L

L\
L\

i

\
—
=13

j ==}
-
-
—
=3 ==
e
-
-

«(AMALIY MATEMATIKA VA AXBOROT TEXNOLOGIYALARINING ZAMONAVIY MUAMMOLARI»

~— . rﬁ ' . - I‘ﬁ =3
..'gfff | F - i I Lj F"IL:F d kit o
I%; gijﬂﬂill ;g i ﬁ ll I — a— l | I |

!;EkImIIIII- -—

ZE)

Buxoro davlat universiteti

BUXORO, 200117, M.IQBOL ko’chasi, 11-uy, 2022
J a @buxdu_uz a @buxdul H @buxdu1 = @ www.buxdu.uz
R aasenniil] ¥ 4*._T

BUXORO - 2022




V3BEKUCTOH PECIHYBJIUKACH
OJIUI BA YPTA MAXCYC TABJIUM BA3SUPJIUTU
Y3BEKUCTOH PECIIYBJIMKACHU ®AHJIAP AKAJIEMUSICH
B.1. POMAHOBCKHNI HOMUJIATY MATEMATHKA UHCTUTYTH
VY3BEKUCTOH MUJIJIU YHUBEPCUTETH
TOILIKEHT JABJIAT TPAHCIIOPT YHUBEPCUTETH
BYXOPO JIABJIAT YHUBEPCUTETH

Byxopo ¢papzanou, bepynuii homuoazu /lagnam myxogpomu naypeamu, Kyniao
€Wl U3aHY8UUNAPHUNZ )3 UYJIUHU MONUD OTUMIUOA PAXHAMOIUK KUI2AH eMYK
onum, puzuxa-mamemamuxa gpannapu ookmopu Fanoynna Hazpynnaesuu
Canuxoenune 90 iiunnuk roéunennapuza dazumianaou

AMAJIMA MATEMATHKA BA
AXBOPOT TEXHOJOTI'USAJIAPUHUHT
3AMOHABUU MYAMMOJIAPH

XAJIKAPO WIIMHHN-AMAJINA AH)KYMAH
MATEPHAJJIAPA

2022 vinn, 11-12 maii

BYXOPO - 2022



daxpuii paucaap:
Aronos [IlaBkat

Maxknnos aomkoH

Ab6aypaxmanoB Onuin
XamunoB OOUKOH

Paucaap:
PosukoB YTkup

Apunos Mupcaun
[TagumeToB XoaMaTBai

HAypaues dypaumypon

Pauc ypunoocapaapu:
Xaéro AOmymio

XynoiibepranoB Mup3oanu
DIIaHKyI0B Xam3a

TAIIKAJAN KYMUTA

B.M.Pomanosckuii Homuaaru Maremaruka MHCTHTYTH
JUPEKTOPH, aKaJEMUK

M.ViyrGex HoMumarn Y36ekucton Mummuii  YHuBepeuTeTr
peKkTopu

ToukeHT 1aBaaT TPaHCHIOPT YHUBEPCUTETU PEKTOPU

byxopo naBiaT yHUBEpCUTETH PEKTOPU

V3®A Maremaruka MHcTHTYTH MIM-(aH GYiiuua TupeKTop
Vpunb0capu, mpodeccop

V3MY, npodeccop

ToukeHT AaBIaT TPAHCHIOPT YHUBEPCUTETH, ITpodeccop
V3®A Maremaruxa MuctutyTn Byxopo 6mmmu

MYJHpH, Tpodeccop

B.1.PomanoBckuit Homugaru Marematuka MHCTUTYTH,
npodeccop

VMYV, d.-m..1.

byxJ1V, dakynbrer nexkanwu, T.d.d.1. (PhD)

TAIIKAJANA KYMUTA AB30JAPH

Kypaes A.T.
Kymaes P.I.
3apumos I'.T.
Kymaes K.
Pacynos T.X.
Kanonos O.1.
[Ma¢pues T.P.
bab6aes C.C.
Axwmenos JI.M
bontae A.K
Hypnues Y. /1.
Hunmyponos O.b.
Kymaes K.OK.
3apumnosa ['.K.
Canunona H.C.
bakaes U.U.

[MTagmanos N.Y.
XasroB X.VY.
XazpatoB @.X.
Oprames A.A.
ABe30B A.A

byx/lY, mpopekTop

byx/1Y, npopekrop

byx/1Y, noueHt

byxlY, nouenr

byxJ1Y, npodeccop

byx 1Y, xadenpa MmyaupH, JOLEHT

byx/1V, xapenpa mynupu, T.¢.¢.1.(PhD)

byx1VY, .-m.¢b.¢b.a.(PhD)

B.N.PomanoBckuit Homuaaru Maremaruka uHCTUTYTH, (PhD)
B.N.PomanoBckuit HoMmugaru Martemaruka uHcTuTyTH, (PhD)
byx 1Y, nouent

byx/1VY, nouent

V3®A Maremaruka Unctutyru Byxopo 6ynuamacu, (PhD)
byx1Y, nouent

byx 1Y, nouent

Pakamiu TexHOIOTUsAIAp Ba CyHBUN UHTEIUICKTHU
PUBOMUIIAHTHPHUII WIMHH-TaIKUKOT HHCTUTYTH, (PhD)
Maremaruka Mactutytn byxopo 6ynuamacu, (PhD)
byx/lY, katTa YyKUTYBYH

byx 1Y, katTa yKUTYBUH

byx/lY, katTa YyKUTYBUH

byx /1Y, katTa yKUTYBUYH



I'acumoB FOcyd
3arnxopon bascranan
Hobparumos Fodypxon

NmomHazapoB XoaMaTxKoH

Kabama Anbepro

JIn Yaur-Oxk

Mapek Muroiu
MyxamenoB @appyx

Hogax Opux

HockoB Muxaun
IIpaBen Arapsan
PamazanosB Mapart
PaxumoB Ucomunaun
Ymapos Cobup
Ypanuumer Tynesnars
AbGnynneaB baxpom
Anames XKooup
AnumoB [llaBkat
Ainoes Paxmaruiio
Amnakos FOcydrxon
Ap3ukynoB PapxomxKoH
ApunoB Mepcann
Amrypos PaBiian
AzamoB A0Omyina
bakoeB Matéky0
bermaroB AGmyBamu
bemmmos Py3unazap
bolitunnaes Junmypon
Bonraes Tenbman.
Borupos Fonunbd
lanuxomxaes Hocup
lanuxomxaes Pacyn
Hypaues ypaumypon
HypnuesB YmMun
XKamnomnos O30mK0H
Kamanor CHpoXuIHH
Kamunos Vitryn
Kypaes Faiipar
3uknpoB OOHUIKOH
Hkpomos Hcpoun
Nmomkynos CeBauép
KapumoB DpkuHxon

Kynaii6eprenos KapumGepren V36exucron

JTACTYPU KYMHUTA

A3zapbaitxoH

MoHronus

Mamnaiizus
Poccus

Ucmanns

XKanyowuit Kopes

Ilonbmia

bupnamran Apab
AMupIMKIapH

I'epmanus
Poccus
XUHAUCTOH
Poccus
Maaiizus
AKIII
I'epmanus
V36ekucron
V36ekucron
V36ekucron

V30exkucTon

V36ekucton
V36ekucron
V36ekucron
V36ekucTon
V36ekucton
V36ekucron
V36ekucron
V36exucron
V36ekucron
V36ekucron
V36ekucron
V36ekucron
V36ekucron
V36ekucron
V36ekucTon
V36ekucron
V36ekucron
V36ekucton
V36exucron
V36ekucron
V36ekucron
V36exucron
V36ekucron

JlakaeB Canmaxmar
Manpaxumos IllaBkar
Maréky0OoB Asnmiiep
Mupaxmenos [lep3on
Mymunos baxonup
Hypanues ®@apxon
Annnosa ®otuma
Owmupos baxpom
OptukooeB Abmyna3u3
[IynaToB Acxan
Pasmanos Hopmaxman
Paumoga I'ynnopa
Pacynos A6my:xab60p
Pacynos Tynkun

PaxwmarymnnaeB My3zaddap

PaxmonoB 3agap
P¥3ueB Menrnubait
PycramoB Xakum
CanymmaeB A3uMOoi
CamaroB baxpom
ConeeB AXMaJKOH
TemaeB Myxcun
Toxupos Kozun
S”pI/IHOB AxMamKoH
®apmoHnos Illokup
XajkueB JlxaBBat
XammyxamenoB Omamum
XonxyxaeB Axman

V36ekucTon
V36ekucron
V36exucron
V36ekucTon
V36ekucTon
V36exucron
V36ekucTon
V36ekucron
V36ekucron
V36ekuncTon
V36ekucTon
V36ekucron
V36ekucron
V36ekucTon
V36ekucTon
V36ekucron
V36exucron
V36ekucTon
V36ekucron
V36ekucTon
V36ekuncton
V36ekucron
V36ekucron
V36ekucTon
V36ekucTon
V36ekucron
V36ekucron
V36ekncTon

Xynoit6epranos I'yamup3a Y36exucTon

XynotibepranoB Mup3oanu

XynonbepaueB AGpop
Xyxaépo baxtuép
XaéroB AOmyIIio
XakumoB Pycram
XacaHoB AHBap)KOH
Xycan6aeB Exy0xon
IMagumeros Xonmarsai
[HapunoB OnuMxKoH
adues Typcyn
[MToumkynos baxoaup
[ITopaxmeros [oTypryH
OmaHKynoB XaMm3a
Omikadunos FOcyn
OmmatoB Dapxon

V306eKkucToH

V36exucron
V36ekucTon
V36ekucron
V36ekucTon
V36ekucTon
V36ekucron
V36ekucron
V36ekucTon
V36exncTon
V36ekucron
V36ekucron
V36exncTon
V36ekucTon
V36exucron



bowm myxappup:
Houent Kanonor O.1.

Taxpupusr ab3oJ1apu:
Axagemux Aronos 1. A.
Axanemuk CanyiiaeB A.
IIpodeccop Apuro M.M.
[Tpodeccop llanumeror X.M.
ITpodeccop Anoes P.2K.
[Tpodeccop Amrypos P.P.
IIpodeccop Aypaues J.K.
[Tpodeccop XaétoB A.P.
IIpodeccop Pacyrnos T.X.
Houent XKymaen K.
Jouent bontaes T.b.
Houent Axmenos /.M.
(PhD) ladues T.P.
(PhD) Bonraes A.K.
(PhD) PaxmoHoB A.
(PhD) Iunmyponos O
(PhD) Bab6aes C.C.

Kondepenuns korudaapu
XazparoB @.X., Oprames A.A., Ape30oB A.A., 3apunoB H.H., Kooumos K.X

TexHuk MyxappupJap:
Xasro X.Y, Xasparos ®@.X, Xaiipues Y.H

Tymiam Y36exucton Pecniy6iukacu Basuprmap Maxkamacuuuur 2022 iiun 7 MapTaaru
101-p-connu (apmoiiuu GUIAH TACAMKIAHTAH Y30ekucToH Pecry6nmkacuma 2022 itumna
XalKapo Ba pecmyOinka MUKECHIA YTKa3WIaguraH WIMHH Ba WIMHH-TEXHUK TaaOupiap
pexacuna OenruiaaHral TaIOUpIapHUHT OaKapWIHINIUHU TabMUHIAm Makcaauna 2022 v 11-
12 wmaii kymmapu — Y3Gekucton Pecmy6imkacn ®anmap Axamemuscn B.J. PomanoBckwmii
HOMHIATM MATEeMATHKa MHCTHTYTH, Y30€KHCTOH MWLM yHHUBepcuTeTH, TOIIKEHT IaBIaT
TPAHCTIOPT YHUBEPCUTETH Xamja byxopo JaBiiaT YyHUBEPCUTETH XaMKOpJWUTruaa “Amanuii
MaTeMaTHKa Ba aXO0OPOT TEXHOJOTHUSIIAPUHUHT 3aMOHABHI MyaMMOJIapy”™ MaB3yCHJIATH XaJTKapo
WIMHIi-aManuii aH)KyMaH MaTepHallapy acoCcHia Ty3HIIIH.



| IIYBBA. MATEMATHUK AHAJIN3. MATHEMATICAL ANALYSIS.

ON THE LOCATION OF AN EIGENVALUE OF THE SCHRODINGER OPERATOR
ON THE THREE DIMENSIONAL LATTICE
L2Abdullaev J.1., 21 Khalkhuzhaev A.M.
! Samarkand State University, Samarkand, Uzbekistan
2 Institute of Mathematics of the Academy of Sciences of the Republic of Uzbekistan
In this work we consider Hamiltonian H,,, for a system of three quantum particles, two fermions

with mass 1 and another particle with mass m = 13/ > (0 with zero range pair potentials u > 0 on three

dimensional lattice Z3. In the momentum representation the total three-body Hamiltonian appears to be
decomposable

Hyuy = J;T ®H,, (K)dK.

The fiber Hamiltonian H,, (K) = Hg, (K) — uV depends parametrically on the total
quasimomentum K € T3 = R3/(2nZ3).

Let T3 be a three-dimensional torus, L%°[(T3)?] c L,[(T3)?] be the Hilbert space of square-
integrable functions, defined on (T3)? and antisymmetric with respect to the coordinates. The three-
particle Schrédinger operator

Hu,y(K) = HO,y(K) —u(y + V),
acts in L§*[(T3)?], where
(Hoy (K)f)(0, @) = Ex,y (0. )f (0, Q)
Ex,®.q) =) +e(q@ +ye(K—p—q), e(p)=3-3X,cosp;,
VN, @ = [ f0,8)ds, (V2f)@,q) = [1= f(s,q)ds.
For any K € T3 we put
Emin,y (K) :pl};ei,lﬁg EK,y (p' Q), Emax,y (K):pfgei,l{rg EK,y (p; Q)-
Tmin,y(li; K) = Ir,rel,}rral{zu,y(K -p)+ g(p)},
Tmax,y (u,K) = LI}%?{Z#‘V(K -p)+ g(p)},
where z,,, (K — p) — is the eigenvalue of the two-particle operator h,,,(K — p) on the lattice.
The essential spectrum o5 (H,,,, (K)) of H,,,(K) is
Oess (H[J.,]/ (K)) = [Tmin,y (.u: K), Tmax,y (P" K)] U [Emin,y (K)' Emax,y (K)]
The main results of the work are the following theorems:
Theorem. Lety > y,. Then there exist x, > 0 and § > 0 such that, for any u > u,, the operator
H, . (0) has a unique triple eigenvalue in the y — neighborhood of 7,,;,, ,, (, 0).
REFERENCES
1. Lakaev S. N., Dell'Antonio G. F. and Khalkhuzhaev A. M. 2016. Existence of an isolated band
of a system of three particles in an optical lattice J. Phys. A: Math. Theor. 49 145204—15.

2. Khalkhuzhaev A. M. 2017. The essential spectrum of the three-particle discrete operator
corresponding to a system of three fermions on a lattice, Russian Mathematics. 61, p. 67-78.

THE DYNAMICAL SYSTEM ON THE INVARIANT CURVE OF A NONLINEAR
OPERATOR
Absalamov A.T., Ziyadinov B.A.
Samarkand State University, Samarkand, Uzbekistan
Consider the following nonlinear operator
a' =a+f+af
V: { . af
T 1+ta+p
where ¢ = 0, § = 0 — an initial condition.

The main problem for a given operator V and arbitrarily initial point s(©) € R? is to describe the

limit points of the trajectory {S(m)}::l:o' where



s =ym(s@O) =y (.V(s®)..)

m
It is not hard to see that s = («; 0) is the non-hyperbolic fixed point of the operator V with the
eigenvalues 1, =1 and 4, = 1% € [0,1). Since V is a continuous operator, its trajectories have as a
limit fixed points. Thus for any initial point s(®) = (@, 8) € R% , we have always that
g™ 0.
Lemma. The following sets
M, ={(a,B): a=0, p=0, af=1}
and
M, ={(a,f): «a20, p=0, af<1}
are invariant sets with respect to the operator V.
The curve g = % is invariant with respect to ¥V and the trajectory on this curve has limit (+oo, 0).

The following set

vo = {(@ ) €10, 400y p= )

1+@2+0)a
is a one-parametric family of invariant curve respect to the operator V, where 8 = ;_T’i =>0,pe
(1,2].

Theorem.
0] For any initial point t = (a, B) € M; we have

lim a™(t) = 4o

m-oo
(i) For any initial point t = (a, ) € M, we have

nlliirgo a™(t) = finite.
Summary, we have showed that operator IV has infinitely many fixed points and for each such
fixed point there is a nonintersected trajectories which converge to the fixed points.
REFERENCES
1. Devaney R.L. An introduction to chaotic dynamical system.Westview Press.(2003).
2. Ganikhodzhaev R.N., Mukhamedov F.M., and Rozikov U.A. Quadratic stochastic operators
and processes: results and open problems. Inf. Dim. Anal. Quant. Prob. Rel. Fields. 14(2), 279-
335. (2011).
3. Absalamov A.T., Rozikov U.A. The Dynamics of Gonosomal Evolution Operators. Jour.
Applied Nonlinear Dynamics. 9(2), 247-257. (2020).
4. Absalamov A.T. The Global attractiveness of the Fixed Point of a Gonosomal Evolution
Operator. Jour. Discontinuity, Nonlinearity and Complexity. 10(1), 143-149. (2021).

ON ESTIMATES FOR CONVOLUTION OPERATORS RELATED TO STRICTLY
HYPERBOLIC EQUATIONS
Akramova D.I, Ikromov |.A.
Samarkand State University and Institute of Mathematics named after V.l. Romanovsky
Consider the Cauchy problem (C.P.):
0 0 0
POLDIU =0, Dyi=z D= (G, woss). DiVleno = g
k=0,..,m—1, and gi, k =1,...,m — 1 belongs to the LP (R™) space, where 1 < p < 2. Here P(t,¢)
is a homogeneous polynomial of degree m, for which the characteristic equation P(t,&é) = 0 hasm
distinct real smooth solutions ¢4 (£), ..., ¢, (§) with respect to = for any £éeR™ \ {0}.
Then any solution, in then sense of distribution, to the (C.P.) can be written as a sum of
convolution operators (see [2]) of the following form:
My (t) = F1e®*®q, (OF,
where, F is the Fourier transform operator and F~1 its inverse, a, is a smooth and homogeneous function
of degree -k, for large |¢| and @eC*(R™ \ {0}) is homogeneous function of order 1, which coincides one
of the solutions ¢;($), j =1,..,m. Further, we will assume that ¢;($), j =1,..,m everywhere
preserves sign, e.g. it is everywhere positive or negative. The operator M (t) acts in the space of initial
dates.
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