TOSHKENT DAVLAT NN
TRANSPORT UNIVERSITETI
- Tashkent state i J
Jort university

i

IAJTUU MATEMATHKA BA

R >OPOT TEXHpﬂOFI/I}IﬂAPI/IHI/IHF
- 3AMOHABUM MYAMMOJIAPH
AL ,:”‘,. _ " XAJIKAPO WJIMMIi-AMAJII1 AHKYMAH

- ‘

MATEPUAJ/IJIAPU

2022 i, 11-12 mait /

XALQARO ILMIY-AMALIY ANJUMAN

UNIVERSITY

ro

«(AMALIY MATEMATIKA VA AXBOROT TEXNOLOGIYALARINING ZAMONAVIY MUAMMOLARI»

!;EkImIIIII- -—

ZE)

BUXDRO, BD01170 L ko'chasi 1

" {? eyt & @buxduT n @buxdul @www.buxdu.uz
anungn il

a1

BYXOPO - 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, puzuxka-mamemamuxa gpannapu ookmopu Fanoynna Hazpynnaesuu
Canuxoenune 90 iiunnuk roéunennapuza 6a2umianaou

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
[MTagumeToB Xoamart

HAypaues dypaumypon

Pauc ypunoocapaapu:
Xaéro AOmymio

XynoiibepranoB Mup3oanu
DIIaHKyI0B Xam3a

TAIIKAJAN KYMUTA

B.M.PomanoBcukuii Homuaaru Maremaruka MHCcTUTYTH
JUPEKTOPH, aKaJEMUK

M.ViyrGex HoMumarn Y36ekucton Mummuii  YHuBepcuTeTr
peKkTopu

TOWIKEHT 1aByIaT TPAaHCIOPT YHUBEPCUTETH PEKTOPHU

byxopo naBiaT yHUBEpCUTETH PEKTOPU

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

V3MY, npodeccop

ToukeHT AaBIaT TPAHCHOPT YHUBEPCUTETH, ITpodeccop
V3®A Maremaruxa MucTuTyTn Byxopo 6ymmmu

MYJHpH, Tpodeccop

B.1.PomanoBcukuii Homuaaru Maremaruka UHCTUTYTH,
npodeccop

VMYV, d.-m..1.

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

TAIIKAJANA KYMUTA AB30JAPH

Kypaes A.T.
Kymaes P.F.
3apumos I'.T.
Kymaes K.
Pacynos T.X.
Kanonos O.1.
[a¢pues T.P.
ba6aes C.C.
Axwmenos JI.M
bontae A.K
Hypnues Y. /1.
Junmyponos 2.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, nmpopexrop

byx/1Y, noueHt

byxJ1Y, noueHt

byxJ1Y, npodeccop

byx/1VY, xadenpa mynupu, JOLEHT

byx/1V, xapenpa mynupu, T.¢.¢.1.(PhD)

byx1VY, ¢.-m.¢b.¢b.a.(PhD)

B.N.PomanoBckuit Homuaaru Maremaruka uHCTUTYTH, (PhD)
SU’BMY, JIOIIEHT

byx1VY, nouent

byxJ1Y, noneHt

V3®A Maremaruka Unctutyru Byxopo 6ymuamacu, (PhD)
byx1Y, nouenr

byx 1Y, nouent

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

byx 1Y, kaTTa yKUTYBUH

byx/lY, katTa YyKUTYBUH

byx /1Y, katTa yKUTYBUH



Kabana Anbepto
3arnxopou basicranan
Mapex Munom

Hoak DOpux

IIpaBen Arapsain
Ypanuumer Tynenars
I"acumoB FOcyd

JIn Yaur-Ox

HockoB Muxann
Abnynneas baxpom
Anames XKobup
Anumos IllaBkar
AinoeB PaxmaTtniio
Amnaxkos IOcydrxon
Ap3ukynoB Papxo1KOH
Apunos Mepcaun
Amrypos Papiian
AzamoB AOmynna
bakoeB Matéky0
bermaToB AGmyBanu
bemmmos Py3unazap
boritnmnaes JlniaMypon
Bbonrtaes TenbMman.
borupos Fonubd
IManuxomxaeB Hocup
lManuxomxkaes Pacyn
Hypaues lypaumypon
HypaueB Ymug
Kamonos O30mK0H
Kamanos Cupoxxuans
Kamunos YitryH
Kypaes Faitpar
3ukupoB OOUIKOH
No6parumos Fodypxon
Nxpomor Ucpoun
Nmomkynos CeBauép

Nmomuazapos XosimaTKOH

KapumoB DpkuHx0H
Kynaii6eprenos
Kapumbepren

JlakaeB Canpgaxmar
Manpaxumos IllaBkat
MatéxyOoB Anuiiep
Mupaxmenos [llepzon
MymunoB baxoaup
Myxamenos ®appyx
Hypanues ®apxon
Onunosa ®otrma
Omupos baxpom
OptukboeB AOaynaszu3
IIynaroB Acxan

JTACTYPU KYMHUTA

Ucmanns
Momnromnus
Ilonpma
I'epmanus
XHUHIUCTOH
I'epmanus
A3zapOaiikoH

XKanyowuii Kopes

Poccus
V36ekncTon
V36ekucron
V36ekncTon
V36ekucron
V36ekncTon
V36ekucron
V36ekncTon
V36ekucron
V36ekncTon
V36ekucron
V36ekncTon
V36exucron
V36ekucTon
V36exucron
V36ekucTon
V36exucron
V36ekucTon
V36exucron
V36ekucTon
V36exucron
V36ekucTon
V36exucron
V36ekucTon
V36exucron
Manaiizus
V36exucron
V36ekucTon
Poccus
V36ekucTon
V36ekucron

V36ekucron
V36ekncTon
V36ekucron
V36eKncTon
V36ekucron

bupnamran Apad AMupnukiapu

V30ekucToH
V36ekucron
V36ekucron
V36ekucron
V36ekucron



Pasmanos Hopmaxmaz

V30ekucTon

Panmona I'ynHopa V36ekucron
PamaszanoB Mapart V36exucTon
PacynoB A6myxab060p V36exucron
PacynoB Tynkun V36exucron
PaxumoB Ucomunanu Manaiizus
PaxmarymiaeB My3zaddap V36exucron
PaxmonoB 3adap V36exucron
Py3ueB Menrnubait V36exucTon
PycramoB Xakum V36exucron
CanymiaeB A3umoO0it V36exucTon
CamaroB baxpom V36exucron
ConeeB AXMaKOH V36exucTon
TemaeB Myxcun V36exucron
Toxupos XKozun V36exucron
Ymapos Cobup AKII
Vpunos A K. V36exucTon
®apmonos 111.K V36exucron
Xamxues [xaBBar V36exucTon
XanmyxamenoB A.P. V36exucTon
XonxyxaeB Axmaz V36exucTon
Xynoibepranos ['ynmup3a V36exucron
XynoitbepranoB Mup3zoanu V36exucron
XynoubepaueB AO6pop V36exucron
X¥xaépos baxtuép V36exucron
XaétoB AOmyIo V36ekucron
XakumoB Pycram V36exucron
XacaHoB AHBap>KOH V36exucron
Xycanbaes Exy6xon V36exucTon
[TagumeroB XoaMaTBai V36ekucron
[apunos Oaum:xoH V36exucron
[Taduer Typcyn V36exucron
[ToumkynoB baxoaup V36exucTon
[[Topaxmetos [lloTypryH V36exucron
DIaHKyJI0B Xam3a V36exucTon
OmkabunoB FOcyn V36exucron
OmmartoB Papxon V36exucTon

KOH®EPEHIIUA KOTUBJIAPU
XasparoB ®@.X., OpramieB A.A., ABe3oB A.A., 3apunoB H.H., Koowmnos K.X.

Tymnam Y36ekucron Pecny6immkacn Basupnap Maxkamacuauar 2022 iinn 7 mapriaru
101-¢-connu dapmoiinimm OWiaH TacAUKIAHTaH V36ekucTon PecniyOnukacuma 2022 iunga
XaJIKapo Ba peclmyOivka MUKECHIA YTKa3WIaJuraH WIMHA Ba WIMHH-TEXHUK Tan0upiap
pexacuaa OelruiIaHraH TagOupIapHUHT OaKapUIMIIUHU TabMUHIam Makcaauaa 2022 vun 11-
12 maii kymmapu  Y3Gekucrton Pecry6nukacu Pammap Axagemusicn B.M. PomaHoBCKwit
HOMM/IATM MaTeMaTHKa WHCTHTYTH, Y30eKHCTOH MWLMl yHMBEpCHTeTH, TOIIKEHT JaBlaT
TPAHCIIOPT YHHUBEPCUTETH XaMJa byXopo JaBiaT YHHUBEPCUTETH XaMKOPJIUTHAA *“AMainii
MaTeMaTHKa Ba axO00pOT TEXHOJIOTUSJIAPUHUHT 3aMOHABUI MyaMMOJIapu” MaB3yCHJIAaTH XaJIKapo
WIMH-aMaIui aH)KyMaH MaTepruajliapy acocuaa Ty3UJIId.



KILLING VEKTOR MAYDONLAR GEOMETRIYASI
Boysunova M.Y.
O zbekiston Milliy Universiteti

Ta’rif-1. Agar G to’plamga tegishli har bir p nuqtaga bitta X(p) vektor mos qo’yilsa , bu moslik
vektor maydon deb ataladi.

Ta’rif-2 Birorta G sohada X vektor maydon berilgan bo’lib va shu sohada p=p(t)
tenglama bilan aniglangan differensiallanuvchi y chiziq ham berilgan bo’lsin. Agar har bir t uchun
p'(1)=X(y(t)) bo’lsa y chizig X vektor maydonning integral chizig’i deyiladi.

Ta’rif 3. Berilgan X vektor maydonning t=0 da p nuqtadan o’tuvchi chizigni y (t,p) bilan
belgilasak, p — X¢(p) aksalntirishlar oilasi X vektor maydonning ogimi deyiladi.

Ta’rif 4. Agar har bir t nugta uchun

x - y(t,x)
akslantirish izometrik akslantirish bo’lsa, X vektor maydon Killing vektor maydoni deb ataladi.
Boshgacha qilib aytganda M ko’pxillikda berilgan X vektor maydon hosil gilgan bir parametrli
diffeomorfizmlar oilasi M ko’pxillikda izometrik akslantirishdan iborat bo’Isa X vektor maydon Killing
vektor maydoni deb ataladi.
Uch o’Ichovli Yevklid R3(x,y,z) fazosida oltita chizigli erkli Killing vektor maydonlari bor.
d

X = X, = g X—a

V7ox " T2 oy’ T oz’
[ N R AL L
4_Zay Yoz 75T o T X970 T Yoy xay

vektor maydonlardan quyida Keltirilgan almashtirish gruppalari, mos o, ,0, va o, o’qlari yo’nalishi
bo’yicha parallel ko’chirish gruppalari bo’ladi, oxirgi uchtasi esa mos oy,0, va o, o’qglar atrofida
aylanish gruppalari bo’ladi.
Biz to’rt o’lchamli R*( xy,x, ,x3,x4) evklid fazosida
X2+ 2,2 + 232 + x42=1
tenglamani uch o’lchamli S3 sferada garaymiz. Bu fazoda berilgan
0

X = +x

Xa dxq Lox,
vektor maydon sferaga urinadi.
Teorema. Uch o’lchamli sferada X vektor maydonning maxsus nuqtalari
x1 =0
{X4 =0
tenglamalar sistemasi bilan berilgan tekislikda yotuvchi x,2 + x32=1 aylana nuqtalaridan iborat,
maxsus bo’lmagan nuqtalar uchun uning integral chiziqlari
{xz = ¢, = const
X3 = c3 = const
tekislikda yotuvchi
x21 + x42=1-(c,%+¢c5?)
aylanalardan iborat.
ADABIYOTLAR
1. ASl.HapmanoB. [duddepenuman reomerpusi. Tomkent: YHBepcutet. 2003.
2. Onsep Il Ilpunoxenus rpymna Jlu K nuddepeHunanbHuM ypaBHEHUSIM.

FINITENESS OF THE DISCRETE SPECTRUM OF THE LATTICE SPIN-BOSON
HAMILTONIAN WITH AT MOST TWO PHOTONS
L2Djlmurodov E.B., 2Rasulov T.H.
L2Bykhara State University, Bukhara, Uzbekistan
L2Bukhara branch of the Institute of Mathematics, Bukhara, Uzbekistan
E-mail: elyor.dilmurodov@mail.ru, rth@mail.ru
Block operator matrices are matrices where the entries are linear operators between Banach or Hilbert
spaces [1]. One special class of block operator matrices are Hamiltonians associated with systems of non-
conserved number of quasi-particles on a lattice. Their number can be unbounded as in the case of spin-
boson models or bounded as in the case of “truncated” spin-boson models. In this note we consider a lattice
spin-boson Hamiltonian with at most two photons. The standard spin-boson Hamiltonian with at most two
photons was completely studied in [2] for small values of the coupling constant.
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Let T* be the three-dimensional torus, 7, := C be the set of all complex numbers, H, = L,(T*)
be the Hilbert space of square integrable (complex) functions defined on T2, H, = LY™((T®)?) be the

Hilbert space of square integrable (complex) symmetric functions defined on (T 3)2 and
H=H, ®H, ®H,.

We consider a lattice spin-boson Hamiltonian A, with most two photons. Then [3] the operator A,
acton C*®7H and has the 3x3 tridiagonal block operator matrix representation

Ao A 0
A=A A A
O A‘:Z A22

where the matrix entries A, I,]=0,1,2 i< ], are defined by
Avo 1:o(s) = 5Sfo(s)' Aot fl(s) = aIT3V(t) f1(_s) (t)dt,
(AL £)(K) = (ss+w(k)) 2 (k) (A, F2)(k) = aJ.T3V(t) £ (k,, tdt,
(A ) (K, k) = (es+wW(ky) +W(k,)) 37 (K, k).

Here s=+ and f ={f®, {9, f;s=4}eC*®H.

We make the following assumptions: & > 0; the dispersion W(:) is a non negative analytic function
on T? and has the non-degenerate minimum at the points (Xl(i), XS), XS)) eT? i=1,.,n, n<ow; V()
is a real-valued analytic function on T?; the coupling constant « > 0 is an arbitrary.

Recall that the location of the essential spectrum of A, for 1D case was described in [3]. The results

were obtained by considering a more general model H for which the lower bound of its essential spectrum
is estimated. Conditions which guarantee the finiteness of the number of eigenvalues of H below the
bottom of its essential spectrum were found. It was shown that the discrete spectrum might be infinite if the
parameter functions are chosen in a special form.

Let E;, = min o (A,).

Theorem. For all values of the coupling constant o >0 the operator A, has a finitely many

eigenvalues smaller than E;, .
REFERENCES.

1. C. Tretter. Spectral theory of block operator matrices and applications. Imperial College Press,
2008.
2. R.A. Minlos, H. Spohn. The three-body problem in radioactive decay: the case of one atom and at
most two photons. Topics in Statistical and Theoretical Physics. Amer. Math. Soc. Transl., Ser. 2,
177, AMS, Providence, RI, 1996, 159-193.
3. M. Muminov, H. Neidhardt, T. Rasulov. On the spectrum of the lattice spin-boson Hamiltonian
for any coupling: 1D case. J. Math. Phys., 56 (2015), 053507.

ON AN EXAMPLE OF A SEMIRING WHICH IS NOT IDEMPOTENT
Eshimbetov M.R.
Institute of Mathematics named after V.I.Romanovskiy, Tashkent, Uzbekistan
mr.eshimbetov@gmail.com
Let [a,b] be a closed subinterval of [—oo,+0] (in some cases we will aslo take semiclosed

subintervals). The full order on [a,b] will be denoted by <.

Definition 1. The operation @ (pseudo-addition) is a function @:[a,b]x[a,b] —[a,b] which is
commutative, nondecreasing (with respect to <), associative and with a zero element, denoted by 0, i. e.
0 @x =X foreach x €[a,b] (usually O is either a or b).

Let [a,b], ={x:x<€[a,b],x>0}.
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