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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;, .
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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}.

17



MYHJIAPHKA

O6mmKOH XaMHIOB. KUPHILLL CV B ..o et e e e es e s et e e e e e es e e es e e s et e e e eeere e er e 5
X M.lIIagnmeToB. 3AMEYATEJIbHBIA MATEMATUK 1 ITIEJATOT oo 6
| IVBBA. MATEMATHK AHAJIN3. MATHEMATICAL ANALYSIS. .oooieieeeeeeeeeeen. 8
Abdullaev J.I., Khalkhuzhaev A.M.ON THE LOCATION OF AN EIGENVALUE OF THE
SCHRODINGER OPERATOR ON THE THREE DIMENSIONAL LATTICE ....oooveveveeeeeeeeeeeee e, 8
Absalamov A.T., Ziyadinov B.A. THE DYNAMICAL SYSTEM ON THE INVARIANT CURVE OF A
NONLINEAR OPERATOR . ...ttt ettt ettt e e s b e s e e s s s s b e e e e e s e e bbb e r e s e e s ssabb b e e e e s s ssabrans 8
Akramova D.I, Ikromov |.A. ON ESTIMATES FOR CONVOLUTION OPERATORS RELATED TO
STRICTLY HYPERBOLIC EQUATIONS ...ttt ettt tae st e stn e ntae s nrne e 9
Alimov A.A. A SEPARABILITY CRITERION FOR IDEALS OF COMPACT OPERATORS ............. 10
Aliyev AF., Tirkasheva G.D.HAUSDORFF DIMENSION OF INVARIANT MEASURE OF
PIECEWISE LINEAR CIRCLE MAPS WITH TWO BREAKS .....coo oottt 11
Allaberganov O. C\N- PARABOLIK KO‘PXILLIKDA POLINOMLAR FAZOSI. .......ccccceviviiieirannnnn. 12
Mamurov B.J. REGULARITY OF A NON-VOLTERRA QUADRATIC STOCHATIC OPERATOR ON
L | A Y 11 [ I TR 13
Bahronov B.I., Rasulov T.H.EXISTENCE OF THE EIGENVALUES OF A TENSOR SUM OF THE
FRIEDRICHS MODELS WITH RANK 2 PERTURBATION ....ciiiiiiiiiiee et 14
Boysunova M.Y. KILLING VEKTOR MAYDONLAR GEOMETRIYASI......ccccocoviiiiienieirese e, 16
Dilmurodov E.B., Rasulov T.H. FINITENESS OF THE DISCRETE SPECTRUM OF THE LATTICE
SPIN-BOSON HAMILTONIAN WITH AT MOST TWO PHOTONS. ..ot 16
Eshimbetov M.R. ON AN EXAMPLE OF A SEMIRING WHICH IS NOT IDEMPOTENT .................. 17
Eshimova M.K. A NEW EQUIVALENT CONDITION FOR BOUNDEDNESS OF HARDY -
VOLTERRA OPERATOR . ...ttt ettt sttt s e s st e e s e s s st e e s e s s s bbb e s e e e s s bbb bes s e e s ssaabbanseesssnrres 19
Ikromov |.A., Safarov A.R. ESTIMATES FOR TWO-DIMENSIONAL INTEGRALS WITH MITTAG-
LEFFLER FUNGCTIONS . ...ttt ettt e et e e e e e s s eab b e e e e e s sttt b e e e e e s e aabbbeeeeesenbres 20
Jamilov U. U., Aralova K. A. THE DYNAMICS OF SUPERPOSITION OF NON-VOLTERRA
QUADRATIC STOCHASTIC OPERATORS ...ttt stre et s ae e s snae e s 20
Karimov J.J., Ibodullayeva H.F. RETURN TIMES FOR CIRCLE HOMEOMORPHISMS WITH SOME
IRRATIONAL ROTATION NUMBER ...ttt ettt sttt e e e s et n e e e s s et an e e e s s earees 22
Khalkhuzhaev A.M., Boymurodov J.H. EXISTENCE OF EIGENVALUES OF THE SCHRODINGER
OPERATOR ON A LATTICE ...ttt ettt s s r e e e e s s sab b b e ae e e s s saabaaee s 23
Khalkhuzhaev A.M., Khamidov Sh.I., Mahmudov H.Sh. ON THE EXISTENCE OF EIGENVALUES OF
THE ONE PARTICLE DISCRETE SCHRODINGER OPERATOR ....coootiieeeeeeeeee oot 24
Kholbekova S.M. 2-LOCAL *-ANTIAUTOMORPHISM OF M ((C) IS AN INNER *-
ANTIAUTOMORPHISM. ...ttt ettt e s s ettt e e s s e bbb e s e e s ssab b b as s e e s ssbbbaeseessessrres 25
Kuliev K. ESTIMATES FOR THE NORM OF AN INTEGRAL OPERATOR WITH OINAROV’S
N | 26
L. M. Lugo, Juan E. Napoles Valdés, Miguel Vivas-Cortez. SOME COMPLEMENTARIES NOTES TO
MULTI-INDEX GENERALIZED CALCULUS ...ttt 27
Latipov H.M., Rasulov T.H. QUARTIC NUMERICAL RANGE OF A TRIDIAGONAL 4x 4
OPERATOR MATRICES ...ttt ettt e ettt e e e s s et et e e s s et e et sessebbaseeeessaabbbatesesssesreaenes 28
Luciano M. Lugo Motta Bittencurt. THE GENERALIZED FRACTIONAL DIFFERENTIAL
EQUATION OF LAGUERRE TYPE ...ttt ettt ettt ettt et ae e etae e snae e 29
Madatova F.A. THE SPECTRUM OF THE DISCRETE SCHRODINGER OPERATOR WITH TWO-
RANK PERTURBATION ...ttt ettt e e e ettt s e e e s s st a e e e e e s s sbb b bt e s e e s saabbaeeeesssssbbbnseesssssbres 29
Mahmudov B.E. ERDOSH TIPIDAGI MAXSUSLIKLAR HAQIDA ... 30
Mamadiyev F.R. TASHQI INVESTITSIYALAR HAJMI UCHUN STATISTIK TAHLIL ASOSIDA
YA (O] ¥ AN I \Y (O] ] 31
Masharipov S. CONNECTION OF BISTOCHASTIC MATRICES WITH QUADRATIC OPERATORS
.................................................................................................................................................................. 32

Muhamedov A. CONVERGENCE OF KERNEL ESTIMATORS OF A DENSITY FUNCTION FROM
STATIONARY SEQUENCE OF STRONGLY LINEARLY POSITIVE QUADRANT DEPENDENT
RANDOM VARIABLES ..ot nre e nre e re e nne e 33



Muminov M.I., Khurramov A.M., Bozorov |.N. ON THE NUMBER OF EIGENVALUES OF A TWO-

PARTICLE HAMILTONIAN ON THREE-DIMENSIONAL LATTICE ...ovoeeieeeeeeeeeeeeeeeeeeeeeeeeee e 34
Muminov M.E., Jurakulova F.M. ON THE BRANCHES OF THE ESSENTIAL SPECTRUM OF
OPERATOR MATRIX IN BOSONIC FOCK SPACE ..ottt ettt 36
Qushaqgov H., Muhammadjonov A., Ismoilova M. ABOUT ONE EQUALITY WITH EXPONENTIAL
IVIATIRIX ettt et et et et et ettt et et et et et et et e e et et et e e e e et et et ee et e et et et et eee et et et eteee e et et ee et et ee e e tee e enens 37
Rahmatullaev M.M., Tukhtabaev A.M. ON G? -PERIODIC p -ADIC GENERALIZED GIBBS
MEASURE FOR ISING MODEL THE CAYLEY TREE .....octoteeeeeeeeeteeeeeee et eeeeeee et eeeee e e 38
Rajabov Sh.Sh. PROPAGATION THEOREM FOR THE PROBLEM OF FINDING THE ORIGINAL
FUNCTION IN MATRIX ARGUMENT FUNCTIONS. .. ooveeeeeee oot ee e eeeeeeee et eee e ee s eeeeenenens 39
Rasulov T.H., Umirkulova G.H. BOUNDS OF THE ESSENTIAL SPECTRUM OF A THREE-
PARTICLE MODEL HAMILTONIAN ON A 1D LATTICE ...t oeoeeeeeeteeeeeeeeeeeeee et 40
Rasulov T.H., Sharipova M.Sh. CUBIC NUMERICAL RANGE OF 3 x 3 BLOCK OPERATOR
IMIATRICES ..ottt ettt ettt ettt et ettt et et ettt e e et e st et et ee ettt et et et e et e et et et et e et et et et et e ere e eneeene 41
Rozikov U. A., Shoyimardonov S. K. A SET OF FIXED POINTS OF A COVID-19 SPREADING
MODEL WITH VACCINATED CASE ...ttt ettt ettt ettt et atee et et s ee et eteee e et eeeeeeeeenenans 42
Ruzieva D.S. STRONG LAW OF LARGE NUMBERS FOR RANDOM FIELDS WITH VALUES IN
HILBERT SPAGCE. ....oeeeeeeeeeteeeeeee ettt e e et et eteteee et et et ete e e et eteses e e et eteseses e et et etese e es et etenese et aeetene et eseeeteeeeenans 44
Sharipov O.Sh. Hamdamov A.H. GILBERT FAZOSIDA QIYMAT QABUL QILUVCH]I U-
STATISTIKALAR UCHUN KUCHAYTIRILGAN KATTA SONLAR QONUNI ......ccveeeeeeeen. 45
Sharipov 0.Sh. Kushmurodov A.A. MARCINKIEWICZ-ZYGMUND LAW OF LARGE NUMBERS
FOR AUTOREGRESSIVE PROCESESS IN BANACH SPACES ....c.oiiiteeeeeeeteeeeeeeeeeee oo ee e 46
Sharipov S. A LIMIT THEOREM FOR BRANCHING PROCESSES WITH IMMIGRATION............. 46
Shomalikova M.Sh. DARAXTSIMON METRIK GRAFLARDA ISSIQLIK TARQALISH
TENGLAMASI UCHUN &' ULANISH SHARTLI MASALA ..ottt eeeeeee e 48
Tagaymurotov A.O. REPRESENTATION OF A MAX-PLUS-POLAR OF THE SET OF IDEMPOTENT
PROBABILITY MEASURES BY THE POLAR OF THE SET OF PROBABILITY MEASURES........ 49
TALHA USMAN. A CLOSED FORM OF INTEGRAL TRANSFORMS IN TERMS OF LAURICELLA
FUNCTION AND THEIR NUMERICAL SIMULATIONS ..ottt et 49
Tosheva N.A. FINITENESS OF THE NUMBER OF EIGENVALUES OF THE FAMILY OF 3x3
OPERATOR MATRICES: 1D CASE ..o eeeeeeeeeeeeeee oottt e ettt ettt et et e et et ettt ettt et aeee e 50
Xalxujayev A.M., Khayitova K.G.ANALYTIC DISCRIPTION OF THE ESSENSIAL SPECTRUM OF
A OPERATOR MATRIX IN FERMIONIC FOCK SPACE ... . oeeeteteeeeeeeeeeeeee et eeesseeeeeessseeenenaaees 51
Xudayarov S.S. ON INVARIANT SETS OF A QUADRATIC NON-STOCHASTIC OPERATOR. ......52
Xurramov Y.S. s — d MODELGA MOS SCHRODINGER TIPLI OPERATORNING SPEKTRAL

DO LIS Y YN =1 SRRSO RRR 53
A6ukagupos C.M. Ob AHAJIOI'E TEOPEMBbI BJIAHILIETA JIJ11 o —CYBI' APMOHHWYECKUX
LG4 1 20 17 1% TR 54
Axtamos @.C. [IPUHLIMITI PABHOMEPHON OT'PAHMYEHHOCTU MAX-PLUS-JIMHEMHBIX
OITEPATOPOB ..ottt ettt et ettt et ettt et et ettt et et ettt et et e e et ettt et et et e et e e et e et et et et e et et et et aeene s 55
Atamypatos A.A., Pacynos K.K. MHOXXECTBO OCOBEHHOCTEN CEITAPATHO-
AHAJIUTUUECKUX OVHEKLIMI ..ottt ettt en st en s 56
Bermxonos 1. . KPUTEPUU LIMKJIMYECKOU KOMITAKTHOCTU MHOXECTB B
BAHAXOBBIX MOIVIISIX ..ottt ettt ettt ettt ettt ettt ettt ettt ettt et et et et et et et et et et et et eseneeaens 57
Bexnazapos Jix.X. [IPUBJIVDKEHUS ®YHKLIUI CYMMAMMU ®YPbE-YEBBIIIEBA B
ITPOCTPAHCTBE Lo ;oo 59
Iamaes C. C-CBOMCTBO @ —CYBIAPMOHUNYECKUX OVHKLIMM ........oveeeeeeeeeeeeeeeeeeeeeeen 60

I'anuxomkaes P.H., Jmmamarosa /1.6, Tamkuea M.A. TMHAMUKA KBAJIPATUYHBIX
OTOBPAXXEHUU JIOTKU-BOJIBTEPPA, JENCTBVYIOILLMX B YETBIPEXMEPHOM

CHUMILIEKCE C BBIPOXXIEHHON KOCOCUMMETPUYECKON MATPULIEN ......cocvovveeenn. 61
Hxpomos U.A, Bapaxaes A.M. Ob OTPAHMYEHHOCTU MAKCHUMAJIBHBIX OTIEPATOPOB B
TIPOCTPAHCTBE L2R3....ocooeoeeeeeeeeeeee oo e oo e e e et e te e e et et et e e e e s et et e ee e s e s e teseeeseres e e e eses e e eeeeseranens 62

Hkpomosa JI. 1. Ob OIEHKAX ITPEOBPA3OBAHIA ®YPLE MEP, COCPEJJOTOYEHHbBIX HA
[NOBEPXHOCTAX, UMEIOIIMX OCOBEHHOCTD TUITA E8........ccooiiiiii e, 63



